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NOTICES. 

Collective  Index. 

Iu  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  iu  active  progress,  half  of  the  work 
being  already  iu  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time  ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work. 

The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on    the  Society's   List, 

Each  copy  10s. 

To  Subscribers 12s.  Sd. 

To  others „         \5s. 


TELEGRAMS. 

The  code  address  of  Palace  Chambers  is  "  Palatable, 
London,"  and  the  Society's  number  is  59.  Ilenee  tele- 
grams need  only  be  addressed  "  59,  Palatable,  London." 
without  words  "  Society  of  Chemical  Industry." 


LIST  OF  MEMBERS  ELECTED  24th  JANUARY  1898. 
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Bailey,  Henry,  18,  Lavender   Sweep,  Lavender  Hill,  S.W., 

Analytical  Chemist. 
Bartlett,  Saml.  A  .  c/o  The  Commercial  Development  Cor- 
poration, -14,  Castle  Street,  Liverpool. 
Heckett,  Jos.   Hammond,   c/o   .Mrs.   Lloyd,   Bryn  Hyfryd, 

Brymbo,  North  Wales,  Analytical  Chemist,  Secretary, 
lieudixeu,  Julius C,  61,  Trafalgar  Road,  Camberwell,  S.E., 

Leather  Manufacturer. 
Berwick,   Duncan,  29,  Cremorne  Mansions,  Chelsea,  S.W., 

Electro-Metallurgist. 
Best,  Dr.  Otto,  c/o  Fritzche  Bros.,  Garfield,  N.  J.,  U.S.A., 

Chemist. 
Bogert,    Marston   T.,    Department   of   Organic  Chemistry, 

Columbia  University,  N.Y.,  U.S.A.,  Instructor, 
Brittain,  Chas.   E.,   11,   Hightield,    Scarborough,    Chemist 

(Tar  Distillery). 
Brown,  Downie,  Jessamine  Cottage,  Penicuik,  Midlothian, 

Retort  ami  Oven  Builder. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eybe  and  Spottiswoode. 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


Author-  of  communications  read  before  the  Soeiety,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  4:'.  of  the  Bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  paper-. 
Infringement  of  this  live-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  he 
abstracted  for  the  Journal,  iu  which  case  no  reprints  can 
be  furnished  to  the  author. 


At  a  meeting  of  the  Committee  of  University  College, 
Nottingham,  held  on  Tuesday,  January  ISth,  it  was 
resolved  : — "  That  in  recognition  of  the  valuable  services 
rendered  to  the  College  by  Prof.  Clowes,  first  iu  organising 
the  Chemical  Department,  and  afterwards  for  16  years 
discharging  the  duties  of  Chemical  Professor,  and  for  three 
years  the  duties  of  Principal,  an  honorary  position  of 
Emeritus  Professor  of  this  College  be  conferred  upon  him." 
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|i|{.    I(.  MUSSEL    IX   THE   i  II  mi. 


NEATSFOOT   OIL. 

Bl    J.   n.    OOBTB,    i  J.I    .    LHn    1 1,    i.    rwtin  ,    n.se..    , 

Vi  nv  little  information  of  a  reliable  character  bs 
published  concerning  this  oil ;  one  reason  of  this,  probably, 
is  the  difficulty  of  obtaining  satislaotorj  sample-,  a-  mosl  of 

those  met   "itll  in    Commerce   are.  even  when  supposed  to  be 

genuine,  mixed  with  other  animal  oils ;  grosser  adulti 

is  not   at   all   uncommon.     Neatafool    oil   is  obtained    i>\ 

boiling  the   feel  of  oxen  in  water  until  all  the  oil  lias  risen 

to  the  -lirfaee;    and   VI  II    Often,  dOubtleSS,  the    feel   Of    sheep 

pig-,  and  other  animals  are   boiled  together  with  thi 

the  OX,  and   SO  a  mixed  animal  oil  i-  obtained,  -old  as  ni  al- 

foot  oil,  but  of  - what   variable  i  Bone  oil, 

lard  oil.  and  lis.h  oils  are  also  -aid  to  he  added  to  thi-  oil, 
which,  commanding  a-  it  doe-  a  fairly  high  price,  offers 
incentive-  to  adulteration, 

A- w,  are  from  time  lo  time  called  upon  to  examine 
-ample-  ot  thi-  oil,  we  have  obtained  specimens  of  known 
purity  and  examined  them.  One  of  these  -amp!.  i 
came  from  on.-  i  i  the  most  n  liable  fourees  in  the  trade  .  the 
other  two  (II  and  III. i  were  obtained  h\  boiling,  in  eaeb 
case,  two  oeatsfeei  in  a  large  saucepan  for  some  hour-  with 
water,  after  the]  bad  been  scalded  to  remove  the  hail  and 
chopped  at  the  hunts.  The  clear  oil  which  separati 
skimmed  off  the  top  of  the  liquor  when  eool.     In  each  case 

about  hall  a  p  ill  Of  Oil  WIS  olilained;  liii-  was  filtered 
through  B  dry  tiller  paper  whilst  warm  to  remove  any  traces 

of  connective  lissuo,  s.r.,  and  then  kept  in  a  water  oven  for 
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an  hour  to  expel  traces  of  water.  In  each  of  these  cases  the 
oil  was  of  a  pale  golden-yellow  colour,  with  a  not  unpleasant 
odour  of  beef  fat,  and  slowly  deposited  solid  stearin. 

The    following    are    the    results    of    the   chemical   and 
physical  examination  of  these  samples  :  — 




I. 

II. 

III. 

lj  -  o 

Temperature  rise  with  sulphuric 

0-9168 

n-9109 

0-9174 

51°  C. 

53°  C. 

56°  C. 

acid  (equal  vols). 

Viscosity  at  140°  F.  i    ( Redwood's 

f  74  sec. 

70  sec. 

„       „     200°F.  5  visoosimeter) 

i 

4:1  Bee. 

Iodine  absorption  bv  Hubl's  method 

65-2 

71'1 

72-4" 

Percentage  of  potash  (K.OH)  iov\ 
saponification i 

18"9 

("19-55  7 
i  19"66  j 

19-74 

*Free  acid  (calculated  as  oleic  acid) 

Trier 

0-37 

0-07 

Insoluble  fatty  acids  (by  Hehner's 

95 '3 

95 '  5 

method). 

*  Redetermined  after  keeping  ten  months:  If.,  0'14;  III., 0-3S. 

On  looking  at  the  above  figures  it  will  be  seen  that  the 
two  samples  obtained  from  known  neatsfeet  agreed  much 
more  closely  in  properties  with  one  another  than  with  that 
obtained  through  the  trade  source. 

The  fatty  acids  of  these  tiiree  samples  were  prepared  by 
saponifying  large  quantities  of  oil,  and,  after  washing  with 
hot  water  and  drying  at  100°,  gave  the  following  results:  — 


I. 


II. 


III. 


100° 
Specific  gravity  1)  — ^  C 

Iodine  absorption its "4 

Percentage   of  potash  (KOH)   for  19-17 
neutralisation. 

Mean  combining  weight 292* 

Solidifying  point 

Melting  point 30°  C. 


(I-S74-J 

74-5 
20-12 

279 

29-8"  O. 


75-S 
20-06 

280 
26-1 

28-5° C. 


In  each  case  the  fatty  acids  were  nearly  white,  crystalline, 
almost  odourless. 

Other  samples  of  nentsfoot  oil  of  more  or  less — 
apparently  in  most  cases  less — genuine  character  have  been 
examined  by  us.  W'c  give  some  of  the  analytical  figures 
of  a  few  of  these  : — 


Tempera- 

Percentage 

Iodine 

Free 

Specific 
Gravity. 

ture  Rise 

with 

H2SO,. 

of  KOH  i.' 
Saponifica- 
tion. 

Absorp- 
tion. 

Oleic 
Acid. 

°C. 

1 

0'9197 

64-0 

.. 

2 

CV9050 

27-0 

10-82 

.. 

3 

09220 

68-S 

935 

4 

0-8820 

II.VO 

17-5S 

180-4 

5 

0-9179 

66"0 

17  -5S 

84-5 

6 

0-9171 

56-0 

69-0 

7 

0-9224 

5 1-11 

20-40 

87-6 

5-0 

8 

0-9201 

370 

iv-  1.-. 

S2-9 

1-7 

9 

0-9180 

19-64 

67-6 

10 

0-0197 

64-0 

20-00 

" 

Of  these  samples,  No.  2  contained  a  considerable  propor- 
tion of  paraffin,  as  the  small  amount  of  potash  required  for 
its  saponification  shows.  The  only  two  of  these  samples 
which  agree  reasonably  well  with  the  pure  samples  obtained 
by  us  are  Nos.  G  and  9.  The  rest  appear  to  contain  other 
animal  oils  with  cotton-seed  and  perhaps  linseed  oils. 

The  fatty  acids  of  Nos.  8  and  9  gave  the  following 
figures  : — 


-    i  >•::•■■ 

Perce  ntage  of 
KOH  to 

neutralise. 

Iodine 
Absorption. 

s 

0 

0-8752 
0-8717 

20-60 

89 -2 
70-0 

Whereas  the  fatty  acids  from  the  pure  samples  were 
almost  white,  both  these  preparations  were  decidedly 
yellow. 

Discussion. 

Mr.  E.  Gram  Hooper  agreed  with  the  author  of  the 
paper  that  neatsfoot  oil  was  very  largely  adulterated.  No 
doubt  as  a  fairly  high-priced  oil  there  was  considerable 
temptation  in  this  direction,  and  his  experience  had  been 
that  sophistication  was  not  merely  very  common,  but  was 
also  in  many  eases  of  a  very  gross  character.  Thus,  in  a 
batch  of  samples  that  recentlv  came  before  him,  numbering 
eight,  tendered  in  connection  with  a  single  contract,  the 
following  variations  w-ere  observed,  viz.  : — Densities  from 
0-9048  to  0-  9196  ;  saponification  values  (percent,  of  potash), 
5-64 — 19-9;  iodine  absorbed,  46-5 — 86'7;  acid  (as  oleic), 
1-20 — 6-20;  refractions,  —  3  •  (i  to  +8 '2,  and  one  exceptional 
sample  +43'".  Glancing  over  the  results  of  about  8o 
samples  examined  during  the  past  year  and  a  half,  a  large 
number  of  similar  eases  were  found,  and  to  the  figures  he 
had  already  quoted  he  need  only  add  that,  as  regards 
acidity,  whilst  a  percentage  as  low  as  0-39  had  been 
observed,  the  range  had  extended  to  as  high  as  12,  15,  19, 
and  34  per  cent,  as  oleic  acid ;  and  with  reference  to  the 
refractions,  readings  of  —11,  —13,  —14,  and  +7  and 
+  57  had  been  obtained.  Thus  there  could  be  no  doubt, 
not  merely  that  neatsfoot  oil  was  frequently  adulterated 
with  animal  and  vegetable  oils,  but  that  mineral  oil  was 
also  not  infrequently  employed.  In  view  of  these  circum- 
stances, and  of  the  few  results  of  the  examination  of 
undoubtedly  genuine  neatsfoot  oil  that  were  available,  he 
thought  the  figures  obtained  by  Mr.  Coste  were  very 
valuable,  and  especially  those  yielded  by  the  sample  which 
the  author  of  the  paper  had  himself  prepared.  It  was 
interesting  to  note  that  these  results  closely  agreed  with 
those  given  by  Allen,  Lewkowitscb,  and  others.  He 
noticed  that  Mr.  Coste  hud  given  no  refractions.  He  would 
like  to  inquire  if  these  bad  been  determined,  for  there  could 
be  do  doubt  that  the  refraetometer  was  a  most  valuable 
instrument  in  connection  with  the  examination  of  oils. 

Mr.  O-rro  Heiiner  said  that  Mr.  Hooper's  figures  were 
interesting,  but  did  not  furnish  any  contribution  to  the 
question  of  the  composition  of  genuine  neatsfoot  oil,  as  many 
of  his  samples  were  obviously  grossly  adulterated.  He 
would  like  to  warn  chemists  against  pinning  their  faith  upon 
any  particular  number  of  so-called  constants  worked  out 
from  a  small  number  of  samples.  Experience  invariably 
showed  that  the  composition  of  all  oils  and  fats  varied 
considerably.  Lard,  for  instance,  showed  wide  differences, 
depending  upon  the  feeding  of  the  animals,  the  position 
from  which  the  fat  was  taken,  &c. ;  and  no  doubt  such 
differences  would  also  be  found  in  neatsfoot  oils.  He  would 
have  been  interested  if  the  authors  had  somewhat  more 
closely  examined  the  unsaturated  portion  of  the  oil,  with  a 
view  to  ascertain  whether  less  saturated  glyeerides  were 
contained  in  it  than  oleiue. 

Dr.  S.  H  ideal  pointed  out  that  the  progressive  nature  of 
the  figures  in  the  three  samples  made  it  seem  that  the  ratios 
between  the  different  determinations  were  fairly  constant. 
Mr.  Hoocer's  figures  would  have  been  more  interesting  if 
he  bad  given  the  iodine  value  of  those  samples  which 
required  so  little  potash  for  saponification. 

Dr.  1jarkkr  said  that  the  figures  were  important  as  far  as 
he  was  concerned,  as  no  oil  was  more  used  in  the  leather 
trade  than  neatsfoot  oil,  and  none  more  generally  adul- 
terated. The  exact  action  of  oils  upon  leather  was  as  yet 
but  little  understood,  and  there  was  room  for  much  work 
thereon. 

Mr.  Wm.  Crowded  remarked  that  probably  the  oil  from 
the  feet  of  the  bull,  the  cow,  and  the  calf  would  vary  in 
composition,  so  that  any  great  regularity  would  not  be 
expected  in  the  figures  obtained  from  various  samples. 

Mr.  J.  H.  Coste,  in  reply,  said  that,  of  course,  in  such 
substances  as  natural  oils  and  fats,  consisting  of  mixtures  of 
the  glyeerides  of  several  allied  acids,  considerable  variation 
in  composition,  and,  as  a  result,  in  the  various  empirical 
figures  obtained  in  their  examination,  must  be  expected,  as 
Mr.  Hehner  had  pointed  out,  and  any  attempt  to  define  hard- 
and-fast  limits  would  be  injudicious.     It  would  be  a  matter 
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of  considerable  scientific  interest  to  examine  the  oil  from 
the  feet  of  not  only  the  bull,  the  ox,  the  cow,  and  calf,  but 
of  cattle  of  various  breeds  ;  but  at  the  same  time  the  oils 
found  in  commerce,  where  genuine,  would  probably 
mixtures  of  these  obtained  from  animals  of  different  si 
ages,  and  breeds.  The  relations  pointed  nut  by  Dr.  Rideal 
were  interesting,  and  showed  how  desirable  it  was,  in  pro- 
nouncing judgment  on  samples,  to  consider  the  general 
aspect  of  the  case  rather  than  particular  "  values." 

Mr.  Grant  Hooper's  figures,  though  interesting  as  evidence 
of  adulteration,  could  hardly  be  quoted  as  having  much 
bearing  on  tin-  nature  of  pure  neatsf'oot  oil,  as  oils  requiring 
6  per  cent,  or  thereabouts,  of  potash,  must  lie  very  grossly 
adulterated  with  nnsaponifiable  oils.  It  was  their  intention 
to  examine  more  fully  the  nature  of  the  ratty  acids  of  this 
oil. 

STANDARD    METHODS    FOB    III  I :   SAMPLING 

AND  ANALYSIS  OF  TAWING   MATERIALS 

WITH    BEMABK8    BY    PROP.    BBNB1     B,    PROI   n  I.    AND 

Oil.   .).    i.iikimin    imi;h  B. 

Tiik  introduction  of  the  Lowenfhal  volumetric  method  for 
the  estimation  of  tannin,  marked  a  certain  advancement  on 
the  process's  formerly  known  for  tin'  estimation  of  tannin 
in  tanning  materials.  This  method  was,  however,  found  to 
lie  unsuitable  for  some  materials,  and  latterly  h  is  been 
almost  completely  dropped  in  favour  of  a  gravimetric  hide- 
powder  method,  suggested  some  years  ago  bj  Sin I,  which 

consisted    in  digesting  a  tanning  solution  with  successive 

quantities  of  hide  powder.  Since  that  date,  however,  many 
improvements  in  procedure  have  been  suggested,  notably 
those  of  Prof.  Procter,  of  the  Yorkshire  College,  Leeds, 
who  first  invented  the  hide-powder  filter  process,  the  detail 
of  which  was  further  improved  by  Director  Eitner,  of  the 
Vienna  Leather  Industries  Research  Station.  In  this 
method  a  solution  of  tanning  matter  was  passed  through  a 
siphon  fitted  with  a  tube  containing  purified  hide  powder, 
ami  the  amount  of  tannin  contained  in  the  solution  was 
calculated  by  weighing  the  dried  residue  from  a  portion  of 
the  liquor  before  passing  through  the  hide  powder  and 
from  a  second  portion  detunnised  by  passing  through.  The 
results  from  this  method  were  found  tube  nearer  to  those 
obtained  by  the  practical  manufacturer  in  his  tannery  than 
those  of  the  volumetric  process.  Those  engaged  in  the 
chemistry  of  the  leather  trade  have  now  used  tlii-  method 
for  several  years;  but  it  has  been  found  that  even  by  it 
concordant  results  are  not  always  obtainable,  the  proi 
like  many  other  analytical  methods,  being  inure  or  less 
empirical,  and  only  giving  comparable  results  under  identic. il 
■ litions.  Each  individual  chemist  appears  to  have  intro- 
duced bis  own  modification  or  improvement  of  the  pn 
the  outcome  being  that  when  buyers  sent  a  sample  ,,f  a 
delivery    to  one    chemist,    and    sellers  a  part    of  the 

sample  to  another,  the  results  "■'  anaiv-i-  were  Beldom  in 
exact  agreement,  tin-  difference  being  sometimes  as  high  as 

S   per  cent.      This  fact,  which   »as  acknowledged  mi    all 

sides,  did  much   harm   in    tin    eyes    of  the    practical    tanner, 

many  tanner-  losing  all  faith   in    the    use   or  application    "I 

Be  t"  their  t' 

A  commission  on   tannin  analysis  was  held  in  Berlin  in 

1885,  which  dealt  with  file  older    volumetric  prOCeSS.      Thej 

endeavoured  to  fij  -'.me  standard  methods  by  which  all 
should  work,  and  altered  the  LOwenthal  process,  laying 
down  lived  nil's  as  to  bow  il  should  be  worked.  The  intro- 
duction of  the  hide-powdei  filter  process  practically  bi 
seded  tin-  LOwenthal  method  ;  but  no  subsequent  meeting 
of  the  commission  ha-  been  held. 

In  the  early  pari  of  the  present  veal,  l'rof.  II.   I;.   I 
l>r.     .1.     (.union     Parker,     Mr.     A.    Seymour     .limes,     and 
Mi     C.    B.    Talker    took    the    initiative    in    calling    a    Con- 
ference   of  chemists   engaged    in    the    bather  trade.      Their 

efforts  in  ibis  direction  were   first  ol  all  confined  to  G 
Britain,  and  considerable   interest    was    manifested  |by  the 
trade  chemists  in  tic  movement    It   was   thought,  how- 
ever,  that  the  resolutions  of  a  conference   would  be  of 

much  greater  value  if  the  conference  "ere  international  ; 
and   in   this    idea    l'rof.    I'm. let     and     Dr.    Parker    opened 

up  correspondence  with  all  the  beat-known  leather  i 


chemists  in  the  world,  inviting  them  to  a  conference 
which  should  be  held  in  Linden  ;  and  it  was  laid  doivn.  as 
a  condition  of  having  voice  and  vote  in  the  proceedings 
the  conference,  that  each  chemist,  before  it  wa*  held, should 
send  in  to  Prof.  Procter  a  full  ami  detailed  statement  of  the 
methods  adopted  by  him  in — 

I.  Drawing  samples:  (o)  liquid  extracts;  (6)  solid  ex- 
tracts, including  gambier;  (.  >  valonia;  (.</)  algarobilla 
and  divi-divi  j  i.i  general  tanning  materials. 

II.  Preparation  of  sample  for  analysis. 

III.  Preparation  of  infusion. 

IV.  Determination  of  tanning  mal 

V.  Colour  measurement. 

A   number   of  so  h   3l  receive  1  in 

reply  to  the  invitations  Sent  out.  these  papers  were 
summarised  and  tabulated  bj  Prof.  Procter  in  the  form  of 
a  II. •port,  which  was  primed  and  circulated.  The  Con- 
ference was  then  called  to  meet  at  the  Leather  Industries' 
Laboratory,   Bcrold's  Institute,    Bermundsey,   London,  on 

,  89th, and  80th.  The  number  of  chem 
attending  was  24;  the  countries  represented  being  (lrc.it 
Britain,  Austria,  Belgium,  Denmark,  Prance,  Germany, 
Hungary,  and  the  United  States  of  America  ;  the  Directors 
from  all  the  leather  industries  research  stations  being  either 
present  or  represented.  The  first  day's  proceedings  were 
preside  1  over  by  Dr.  W.  II.  I'erkiu,  who  SUOlmarisi  i 
the  difficulties  winch  were  met  with  in  the  .inal_v-i- 
of  tanning  materials,  am!  emphasised  the  necessity  of 
findiug  out  which  were  the  best  and  nest  reliable  methods 
of  analysis  at  present  known,  and  the  importance  of 
each  chemist  abiding  by  the  methods  which  should  be 
decided  on  by  the  Conference-  Asit  was  found  to  be  the 
genera!  vvi-h  that  the  (  inference  should  he  all  annual  one, 
it  was  resolved  to    then   and    there   form    an  Association,  to 

be  'died  the  International  Association  of  Leather-Trades 
Chemists,  which  should  have  for  its  objects  the  fixation  of 
standard  methods  of  analysis  and  the  inter-communication 

of  research  V 

It  was  further  decided  that  any  qualified  leather-trades 
chemist  could  become  a  member  of  the  Association  if  pro- 
posed  by  one  member  ami  supported  by  two  others,  those 
members  recommending  a  candidate  to  be  In- 

eligibility. 

The  newly-formed  Association  then  went  on  to  the  con- 
sideration of  l'rof.  Procter's  report;  their  resolution?,  with 
■■I  comment  now  follow: — 

In  respect  of — 

I. —  Drawing  Samples, 

(u.i  Liquid  Extracts. — "In  drawing  samples,  at  least 
.'.  pec  cent,  of  the  ea-ks  must  be  taken  :  the  numbers  being 
sell  :<il  is  fat  apart  as  possible.  The  heals  must  be 
removed  and  the  .  intents  mixed  thoroughly  by  means  of  a 
Suitable  plunger,  care  being  taken  thai  anv  sediment 
adhering  inside*  or  bottom   should  bo  thoroughly  stirri  I 

All  -ample-  inn   ;  of    B  t<  sponsible 

|  .  r-iin  " 

This  first  resolution  was  "t  paramount   importance  to  the 

t  in  view,  as   it  bid  frequently  been   proved  that  the 

iliiT.  rences  obtained  bj  chemists  were  due  to  unmetho  lioal 

drawing  ol   simples,      'fanning   extracts   are    ii-n  illy    thick. 
us   liquids,  frequently  having  a  density  of  i-:t  or  up- 
wards.     When  cask-  containing  such  liquids  are   allowed  to 
Stand   for   BOme    time,  they    are    very  liable    to    deposit    the 

less  easily  soluble  tanning  matters  in  the  form  of  sediment, 
and  unless  this  be  thoroughly  stirred  up,  it  is  impossible  to 
i   representative  sample.    This  resolution  was  carried 
asm.  ""I. 

The  second  resolution  refers  to  the  sampling  from  b.iik 
l  or  pasty  extracts,  and  is  as  follow  s : — 

(».)  "Gambier   and   past}   extract*   should    be  sampled 
from  not   less  than  5   per  cent,  of  the  blooks,  bj  a  tubular 
sampling  tool,  which  shall  be  passed  completely  through  the 
block  in  ""«  places.     Solid  extracts  shall  be  br 
a  sufficient  number  of  portions  drawn  bo  h  from  the  '  inner 
and   'ouier'   pans  of   the  blocks  to  fairly  represent  the 
bulk.     In  loth  cases,  samples  shall  be  rapidly  mixed 
encloi  in  an  air-tight  bottle  or  bax,  sealed  and 

labelled." 
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We  might  point  out,  in  reference  to  the  above  resolution, 
that  the  discussion  on  it  showed  that  gambler  was  one  of 
the  materials  which  caused  the  greatest  trouble  to  the 
chemist.  Gambier  is  an  extract  of  a  pasty  or  solid  nature, 
made  by  boiling  the  leaves  and  twigs  of  the  gambier  shrub, 
which  grows  in  the  neighbourhood  of  Singapore  and  the 
islands  of  the  Malay  Archipelago.  It  is  mostly  prepared 
for  the  market  by  natives,  who,  instead  of  paying  great 
attention  to  the  improvement  of  its  manufacture,  have 
rather  concentrated  their  attention  on  the  best  and  most 
suitable  methods  of  adulteration.  The  product  is  put  on  the 
market  either  in  the  forms  of  blocks  weighing  from  14  cwt. 
upwards,  or  in  the  form  of  small  cubes  of  about  1 1  ins. 
Analyses  have  shown  that  the  blocks  frequently  contain 
as  much  as  40  per  cent,  of  adulterants.  In  the  large 
blocks,  therefore,  as  the  adulterating  material  was  some- 
times put  in  after  the  liquid  had  been  poured  out  to  set, 
and  therefore  imperfectly  mixed,  it  was  necessary  that 
tubular  samples  should  be  drawn,  and  from  at  least  seven 
different  portions  of  the  block  or  bale. 

Solid  extracts,  including  quebracho  and  canaigre,  are 
generally  made  up  into  small  bales,  weighing,  perhaps,  14  lb. 
The  outer  or  drier  surface,  containing  less  moisture,  would 
naturally  show  a  higher  percentage  of  taDnin  than  the 
interior. 

The  above  resolution,  which  meets  the  difficulties,  was 
passed  unanimously. 

(c,  d,  e.)  "  Valonia,  algarobilla,  and  all  other  tanning 
materials  containing  dust  or  fibre  shall  be  sampled,  if 
possible,  by  spreading  at  least  5  per  cent,  of  the  bags  in 
layers,  one  upon  another,  on  a  smooth  floor,  and  taking 
several  samples  vertically  to  the  floor.  Where  this 
cannot  be  done,  the  sample  must  be  drawn  from  the  centres 
of  a  sufficient  number  of  bags.  While  valonia  and  most 
tanning  material:-  may  be  sent  to  the  chemist  ground,  it  is 
preferable  that  divi-divi  and  algarobilla  shall  be  unground. 
Bark  in  long  rind,  and  other  materials  in  bundles,  shall  be 
sampled  by  cutting  a  short  section  from' the  middle  of  3  per 
cent,  of  the  bundles  wit!:  a  saw  or  other  sharp  tool." 

The  reason  for  the  decision  that  algarobilla  and  divi- 
divi  should  be  sent  to  the  chemist  whole  was  that,  in  the 
grinding,  the  fibre,  which  containscomparatively  little  tannin, 
separates  completely  from  the  dust  or  fine  material,  which 
contains  over  90  per  cent,  of  the  tannin  ;  and  it  was  thought 
to  be  better  that  the  chemist  should  receive  the  material 
whole,  as  he  could  then  thoroughly  gauge  the  correct  pro- 
portions of  fibre  and  dust. 

"  Samples  to  be  submitted  to  more  than  one  chemist 
must  be  drawn  as  one  sample,  and  well  mixed,  and  then 
divided  into  the  requisite  number  of  portions,  not  less  than 
three,  and  at  once  eucloscd  in  suitable  packages,  sealed  and 
labelled." 

This  resolution  is  of  great  importance,  as  frequently  a 
sample  was  drawn  and  sent  off  for  analysis.  A  report 
having  been  obtained,  it  was,  perhaps,  not  up  to  the  gua- 
rantee of  the  seller.  Litigation  ensued,  and  the  seller 
probably  came  down  and  drew  a  fresh  sample.  The  material 
having,  however,  stood  for  some  time,  had  possibly  under- 
gone change.  The  second  sample  might  nut  have  been 
drawn  from  the  same  casks  or  bags,  and  it  naturally  could 
not  represent  the  same  material  as  was  draw  n  in  the  first 
instauce. 

The  resolutions  above  have  particular  reference  to  the 
tanner,  or  tanning  material  merchant,  but  were  passed  as 
rules  by  the  Association  for  the  guidance  of  tanners  and 
dealers,  as  the  members  of  the  Association  would  be  pre- 
pared to  give  evidence  in  any  law  case  only  when  a 
guarantee  was  given  that  the  samples  were  drawn  according 
to  the  methods  prescribed  by  them. 

We  now  pass  on  to  the  more  particularly  chemical  portion 
of  the  proceedings.  The  first  was  the  preparation  of  sample 
of  analysis. 

"  Liquid  extracts  shall  be  thoroughly  stirred  and  mixed 
immediately  before  weighing,  which  shall  be  rapidly  done 
to  avoid  loss  of  moisture.  Thick  extracts,  which  cannot  be 
otherwise  mixed,  may  be  heated  to  50°  C,  then  stirred  and 
rapidly  cooled  before  weighing;  but  the  fact  that  this  has 
been  done  must  then  be  noted  in  the  report." 


Some  extracts,  especially  quebracho,  or  samples  which 
may  have  been  kept  for  a  considerable  period,  sometimes 
deposit  a  very  difficultly  soluble  sediment  in  the  bottom  of 
the  bottle  in  which  they  are  kept.  It  was  found  in  practice 
very  difficult  to  get  this  thicker  portion,  which  was  of  a 
sticky  nature,  to  mix  properly  with  the  more  liquid  portion  ; 
and  in  some  cases  this  was  found  absolutely  impossible. 
In  order  to  meet  this  difficulty,  permission  is  given  to  heat 
the  extract  to  a  temperature  at  which  it  was  found  that 
most  of  these  extracts  would  mix. 

"  Solid  extracts  shall  be  coarsely  powdered  and  well 
mixed.  Pasty  extracts  shall  be  rapidly  mixed  in  a  mortar, 
the  requisite  quantity  weighed  out  with  as  little  exposure 
as  possible,  to  avoid  loss  of  moisture.  Where  extracts  are 
partly  dry  and  partly  pasty,  so  that  neither  of  these  methods 
is  applicable,  the  entire  sample  shall  be  weighed  and 
allowed  to  dry  at  the  ordinary  temperature  sufficiently  to 
be  pulverised,  and  shall  then  be  re-weighed,  and  the  loss  of 
weight  taken  into  calculation  as  moisture. 

"  In  cases  such  as  gambier,  in  which  it  is  not  possible  to 
grind  or  by  other  mechanical  means  to  thoroughly  mix  the 
constituents  of  the  sample,  it  is  permissible  to  dissolve  the 
whole  or  a  large  portion  of  the  sample  in  a  small  quantity 
of  hot  water,  and  immediately  after  thorough  mixing  to 
weigh  out  a  portion  of  the  strong  solution  for  analysis." 

This  resolution  gave  considerable  difficulty,  as  it  was 
found  that  many  different  methods  were  in  use  by  the 
various  Continental  and  British  chemists  bearing  on  this 
subject.  After  considerable  discussion,  the  above  resolution 
was  carried  as  meeting  best  the  various  opinions  held. 
One  point  worthy  of  note  is  the  stress  laid  upon  the 
necessity  of  weighing  as  rapidly  as  possible,  in  order  to 
avoid  loss  of  moisture. 

(c)  Barks  and  other  solid  tanning  materials.  "  The 
whole  sample,  or  not  less  than  250  gr.,  shall  be  ground  in  a 
mill  until  it  will  pass  through  a  sieve  of  5  wires  per 
centimetre.  When  materials,  such  as  barks  and  divi-divi 
contain  fibrous  material  which  cannot  be  ground  to  powder, 
the  ground  sample  shall  be  sieved  and  the  respective  parts 
which  do  and  do  not  pass  through  the  sieve  shall  be 
weighed  separately,  and  the  sample  for  analysis  shall  be 
weighed  so  as  to  contain  like  proportions." 

III. — Preparation  of  Infusion. 

"  The  strength  of  tanning  solution  employed  shall  be  such 
that  from  evaporation  of  100  c.c,  the  residue  shall  amount 
to  between  0*6  and  O'S  gr." 

On  the  Continent,  the  favoured  strength  for  solutions 
varied  very  much,  and  the  strength  adopted,  riz.,06 — 0-8, 
is  a  fair  mean  of  those  favoured  by  different  Continental 
and  English  chemists.  As  tanning  infusions  are  liable  to 
oxidation  from  the  evaporation  on  the  water-bath,  and  the 
subsequent  drying  in  the  air  oven,  it  was  deemed  advis- 
able that  the  smallest  quantity  should  be  taken,  with  which 
definite  and  accurate  results  could  be  obtained,  without 
allowing  the  chance  of  large  manipulative  errors,  and 
research  showed  that  the  above  strength  appeared  to 
combine  speed  and  accuracy. 

Solution  of  Liquid  Extracts. — "  -V  sufficient  quantity 
shall  be  weighed  into  a  covered  basin  or  beaker,  from 
which  it  shall  be  washed  into  a  litre  flask  with  circa  500  c.c. 
of  boiling  water,  well  shaken  and  the  flask  filled  nearly 
to  the  mark  with  cold  water.  The  neck  being  covered 
with  a  small  beaker,  it  shall  be  placed  under  a  cold-water 
tap,  or  otherwise  rapidly  cooled  to  a  temperature  between 
15°  and  20°  C,  and  made  up  to  the  mark,  after  which  it 
shall  be  thoroughly  mixed,  and  the  filtration  at  once  pro- 
ceeded with." 

"  The  filtration  shall  take  place  through  Schleicher  and 
Schuell's  filter  paper,  No.  602.  The  first  150  or  200  c.c. 
of  the  filtrate  shall  be  rejected,  or  employed  for  the 
determination  of  the  non-tannins.  Where  a  clear  filtrate 
cannot  be  obtained,  the  use  of  a  little  kaolin,  previously- 
washed  with  a  portion  of  the  tanning  solution,  is  permissible." 

Some  solutions  of  tanning  material,  especially  canaigre, 
gambier,  and  quebracho,  are  not  obtainable  perfectly  clear 
by  ordinary  filtration.  A  very  obstinate  solution  was  sent 
to  the  above  well-known  filter  paper  manufacturers,  with 
the   result  that  they  made   this   special  paper  to  meet  the 


a 


THE  JOURNAL  OP  THE  SOCEETT   OF  CHEMICAL  INDUSTRY.       [Jan.! 


case  m  question.     Ii   is  found  most  satisfactory,  but   still 

•  are  met  with  where  even  this  special  paper  does  not 

Ii  Iter  perfe  Kaolin,  having  do  action  upon  tannin, 

may  therefore  be  used  in  small  quantities,  but  should  be 

led  as  far  a-  possible,  as  it  appears  to  fix  some  colour-   1 
ine  matters  which  would  otherwise  be  estimated  as  tannins.   . 

■■  Solid  extracts  sliall  be  dissolved  by  stirring  in  a  beaker 
with  boiling  water,  the  undissolved  portions  being  allowed 
to  settle,  and  treated  with  further  quantities  of  boiling 
water,  and  the  solations  poured  into  a  litre  fl>-k.  After 
the  whole  of  the  soluble  matter  ia  dissolved  the  solution  is 
treated  similarly  to  that  of  a  liquid  e.xt 

Extraction  of  Solid  Materials.-  "  Su.h  quantities  shall 

be  weighed  as  will   give  an  infusi f  the  strength  alreaij 

prescribed  (Resolution  Ill.a).  Not  less  than  500  c.c.  of  the 
infusion  shall  be  extracted  at  a  temperature  nol  exceeding 
50  <  ..after  which  the  temperature  shall  be  raised  to  1 00 
and  the  extraction  continued  till  the  percolate  is  free  from 
tannin  and  the  whole  mad..-  to  one  litre,  the  weaker  portions 
of  the  solution  being  concentrated  if  necessarj  by  evapora- 
tion in  a  flask,  in  the  neck  of  which  a  funnel  is  placed." 

.Although  no  specified  extraction  apparatus  was  decided 
upon,  it  was  recommended   that  the  form   prescribed   by 
Procter,  and   published   in    this  Journal,  should  he   used, 
because  of  it-  simplicity  and  the  case  with  which  the  t<  m 
perature  of  extraction  could  be  regulated. 

IV.— Total  Soluble  Matter. 

{a.)  "  100  CO.  <>f  the  clear  filtered  tanning  solution,  or  a 
!ler  quantity  if  the  balance  employed  is  of  sufficient 
delicacy,  shall  be  evaporated  in  an  open  weighed  basin  of 
platinum,  hard  glas-,  porcelain,  or  nickel  on  the  water-bath, 
and  the  basin  shall  afterwards  he  dried  in  an  air  oven,  at  a 
temperature  of  100°  to  105  C.,or  in  vacuo"  a\  a  temperature 
not  exceeding  loo  ('.till  constant,  care  being  taken  that 
mi  l.,--  occurs  by  splintering  of  tin-  residue." 

The  above  temperatures  were  decide  1  upon  as  the  highest 
at  which  tannin*  may  he  dried  without  danger  of  driving  oil 

any  material  other  than  water.  Some  chemist-  formerly 
used  a  higher  temperature,  but  doubts  wen-  expressed 
whether  BOtne  ol    the   tanning  material-   were   nut   partially 

.1 posed  above  105°.     The  necessity  of  going  above  loo 

is  accounted  for  by  soi  .■  <>l  the  tannine  forming  compounds 
with  water  which  were  .only  decomposed  at  a  temperature 
exceeding  loo  . 

(h.)  Determination   of    non-tannin?.    "That    the    filter 

method  hi-  adopted  until  Dext  <  'inference.*' 

It  was  found  that  a  considerable  number  of  the  members 

of  tin  A iation  w<  Ij  in  favour  of  the  American 

-hake  method  as  proposed  bj  Fiebing  and  Vocum,  and 
almost  exclusively  used  bj  the  American  leather-trades' 
chemists.  Many  of  those  on  this  side  ol  tin  Atlantic  were 
in  lavodrof  retaining  the  older  "  hell  form  "  of  tiller.       \  1 1 .  r 

considerable  discussion  upon  the  merits  of  the  on.  pn 
over  t  l.e  nihil,  a  vote  was  taken,  and  it  was  decided  that 
fi  r  the  present,  until   more  experience  had  been 

tie   -halo    method,  lie    filter  method  should  he  retained. 

"That  the  "bell  form'  of  filter,  as  described  by  l'rof. 
PrOOtt  r,  be  adopted,  and  that   no'  less  than  ">  grins,  of  bide 

powder  he  used,  and  that  the  filtrate  he  rejected  so 

as  it  gives  a  turbidity  with  a  clear  tanning  solution.  The 
filtrate  maj  he  used  (or  the  determination  "l  non  tannins 
so  long  as  it  gives  do  reaction  with  hide-powder  water. 
' I  iii-  -  quantity  of  detannised  solution   l.e 

evaporated   in   a   weighed    hasin   on    a    w.i'ei  bath,   and   then 

dried  till  constant  m  an  air  oven,  at  a  temperature  of  100 

to  105   i'..  or  in  vacui  not  exceeding  I 

It  should  be  noted  thai  though  it  is  a  matter  of  in- 
difference whether  'J.'.,  ."ill,  or  100  C.C.  are  eVapolateil.it  is 
a  point     i  DCe,  which  has  not   yel  In  en 

..led,  win  lie  i  50  (or  100)  C.C  should  he  filleted  and 
the  whole  or  a  portion  of  this  talon,  or  whether  the  first 
L'.'i  e.e    alter  the  filtrate  is  free     from    soluble    hide  SnbstanCC 

should  I..  4.     The  filter  absorbs  acids  and  certain 

other  substances  not  strictly  tannins,  ami  this  absorption 
diminishes   rapidlj   with   the   volume   passed   through   the 

filter.  I  nlll  till-  point  Is  authoritatively  decided,  il  seems 
advisable    that    the     portion    I  vaporatfid     should     at    least 

represent  an  average  of  the  firs) 


The  tanning  solution  mentioned  above  may  consi-- 
any  clear  solution  containing  tacniu.  The  hide-powder 
water  may  he  made  by  -baking  up  a  few  grin-,  of  hide 
powder  in  distilled  water,  and  filtering.  This  ha-  been 
found  to  give  a  mor.-  definite  an  1  accurate  result  than  any 
of  the  gelatinous  or  iron  solutions  which  are  used  for  the 
detection  of  tannin  by  some 

(c.)  •  That  tie-  hide  powder  must  be  sufficiently  absorbent 
for  ii-,-  in  the  filter,  and  that  in  a  blank  experiment  con- 
ducted with  distilled  water  in  the  same  way  as  an  analysis, 
the  residue  from  the  evaporation  of  50  c.c.  -hould  not 
exceed  5  mgrms." 

Since  the  Conference,  the  London  Leather  Industries' 
Laboratory  has  undertaken  to  supply  a  first-class  hide 
powder  guaranteed  up  to  the  standard  approved  of  in 
the  above  resolution.  The  hide  powder  is  male  in  Vienna 
under  the  careful  supervision  of  the  DirectOI  of  the  Leather 
Industries'  Laboratory  in  thai  city,  and  is  sent  off  in  ho 
deliveries  to  London.  By  using  the  same  hide  powder,  all 
chemists  in  England  should  be  able  to  get  accordant 
results. 

The  remaining  agenda  were  decided  as  follows;  — 
"  ((/.  i    That  a  determination  of  moisture  in  the  sample  be 
determined  bj  drying  a  small  portion  at  the  temperature 
adopted  in  the  determination  of  the  '  total  soluble.' 

"(e.)  Statement  of  Results. —Thai  the  statement  of 
results,  when  a  full  analysis  is  given,  should  be  made  in  the 
following  manner  :  — 

"(1.)  Tanning  Matters  Absorbed  by  Hide.  —Obtained 
by  deducting  the  '  soluble  non-tanning  matters'  found  bj 
evaporating     the     hide  powder    filtrate,     from     the     '  tot  il 

SOluble.' 

"(•J.")  Soluble  Non-tanning  Matters.  —  Found  by  evapo- 
ration of  filtrate  from  hide-powder  filter, 

"(:!.)  Insoluble. — By  deducting1  total  soluble  matter' 
from  '  total  dry  matter.' 

'•(l.)  Moisture.-  Determined  by  drying  a  portion  at 
the  temperature  adopted  in  the  determination  of  '  total 
soluble' 

■■  If  other  determinations  are  given,  they  shall  form  a 
separate  additional  statement." 

The  above  is  of  more  moment  to  the  tanner  than  to  the 
chemist.  Frequently  chemists  estimated  mineral  ash,  and 
si limes  added  it  in  the  si  ducting  its  percentage 

From  the  tannins,  and    it    was    not    explained    thai    llns 

was  done,  thus  leading  to  uiisuiidei 'Stand 

Measurement  and  Valuation  of  Colour. 

"  The  living  ol  a  standard  method  of  measuring  ami 
valuing  colour  should  be  h  ft  for  consideration  at  nnsl  yesu  - 
inciting  in  Vienna.  It  was  recommended  thai  the  method 
used  1  \  English  chemist*,  viz.,  measuring  with  Lovibond's 
tintometer  (aa  described  b)  Dr. Parker  and  Prof.  Procter), 
should  i..  used,  ami  the  results  stated  as  degrees  of  red, 

i\v,  and  black." 
We  might  point  out    here    that    one    of    the    reason!    why 

tins  thod  was  Lot  actually  adopted  1>>  the  C 

was  because  Lovibond'a  tintometer  was  not  known  to  the 
Continental  chemists.  A  large  amount  of  work  has  1"  en 
done  ill  this  country  on  I  he  subject,  and  three  pa  pel-  hearing 
on  the  same  have  been  read  before  this  Association.  Still 
further  work  has  more  recently  been  done  with  this  instru- 
ment, and  it  has  been  found  to  he  a  most  valuable  nnd 
accurate  instrument  for  the  measurement  of  the  colour 
contained  in  various  tanniug  materials.  It  has  also  been 
found  to  he  pcrlcetly  accurate  in  the  comparison  ol  the 
degrees  of  colour  contained  in  different  samples  of  the  same 
material,  ami  as  a  result  of  this  manj  extract  manufacturers 

ON  now  selling  their  extract-  with  a  guarantee  of  the  per- 
centage of  tannin,  and    that    the    extract    shall    not    contain 

nam  number  of  colour  unit-,  a-  measured  by  the 

Lovibond  We  arc  ol    'lie  opinion    that    at    the 

next  Mai-  Conference  the  Lovibond  tintometer  win  !., 
adopted  as  the  standard  appliance  for  measuring  the  colour 
contained  m  tanning  materials  fol  all  OOUU tries, 

The  above  resolutions  lire  to  come  into  force  on  January 
i-t.  1898,  ami  all  leather  trade-'  chemists  «ho  are  members 

of    the   Association     have    agreed  to  work  by    the  I    .,[.: 
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methods,  until  they  are  altered  or  supplanted  at  a  future 
conference  of  the  Association. 

The  next  meeting  of  the  Association  will  be  held  in 
Vienna,  during  the  month  of  July,  when  it  is  believed  that 
a  still  larger  number  of  leather  trades'  chemists  will  attend. 

In  reporting  to  this  Society  the  foregoing  resolutions  of 
the  International  Association  of  Leather  Trades'  Chemists, 
we  trust  that  we  may  have  done  something  to  assist  those 
members  of  the  Society  who  have  to  deal  at  times  with 
materials  containing  tanning  matters,  and  ta  enable  them 
to  arrive  at  satisfactory  results.  The  resolutions  remain 
nominally  in  force  until  the  Vienna  Conference  this  year, 
but  there  is  very  little  likelihood  of  their  being  materially 
altered  until  more  definite  knowledge  has  been  arrived  at  of 
the  constitution  of  the  various  tannins.  A  fertile  field  for 
research  is  here  presented  ;  but  little  work  has  so  far  been 
done  in  it,  and  there  is,  perhaps,  no  other  branch  of  applied 
chemistry  so  promising  for  investigation,  or  in  which  there 
are  ready  at  hand  so  many  subjects  that  demand  experi- 
ment and  consideration.  Mad  there  existed  an  absolute 
gravimetric  method  of  estimating  or  precipitating  tannins 
from  solution  there  would  have  been  no  need  of  a  con- 
ference. Until  such  method  is  found  there  is  no  lack 
whatever  of  work  for  the  new  association. 

Discussion. 

Mr.  Otto  Hkiinei:  asked  for  a  definition  of  the  term 
"  Leather-Trades  Chemist." 

Dr.  F.  Clowes  considered  it  a  matter  for  congratulation 
that  the  application  of  scientific  chemistry  to  the  tanning 
industry  had  been  taken  up  by  responsible  scientific  men. 
He  thought  it  would  not  be  too  much  io  expect  that,  before 
many  years  had  passed,  the  industry  would  become  i- 
dependent  on  the  application  of  chemistry  as  the  brewing 
trade  was  at  present.  The  Pasteur  of  tanning  had  not  yet 
arisen,  but  a  great  many  competent  gentlemen  were  com- 
bining their  forces  to  produce  the  same  result  that  Pasteur 
had  produced  in  the  brewing  industry.  He  had  long  had 
to  do  with  the  methods  explained  in  the  paper  before  them, 
and  had  also  had  the  advantage  of  frequent  information 
from  Mr.  Procter  as  to  the  method  of  applying  his  process  ; 
and  he  considered  that  even  if  the  hide-powder  process  could 
not  he  accepted  as  scientifically  accurate,  it  was,  neverthe- 
less, a  great  advance  on  the  older  method  of  Lowenthal. 
The  processes  of  tanning  involved  the  use  of  such  com- 
plicated mixtures  as  to  make  it  difficult  to  fix  on  any 
method  of  analysis  which  would  yield  uniform  and  trust- 
worthy results.  It  might  have  appeared  to  many  that  the 
authors  had  gone  unnecessarily  into  analytical  details  in 
their  paper.  If  so,  he  begged  to  assure  members  that  this 
was  not  the  case,  and  that  the  successful  estimation  of 
tanning  materials  did  depend  to  a  great  extent  on  the  most 
careful  attention  to  these  minute  details  of  worki  ig.  It 
was  therefore  with  the  greatest  satisfaction  that  he  had 
heard  of  this  promising  attempt  to  [dace  the  methods  of 
sampling  and  determination  on  a  satisfactory  basis,  and  he 
cordially  wished  the  new  Association  success. 

Mr.  Seymour  Jones,  in  answer  to  Mr.  Hehner's  question, 
defined  a  Leather-Trades  Chemist  as  one  who  devoted  him- 
self exclusively  to,  and  had  practical  experience,  in  the 
leather  trade ;  and  he  would  instance  as  examples  Dr. 
Parker,  Prof.  Procter,  Dr.  Eitner,  of  Vienna,  and  Franz 
Kathreiner,  of  Worms.  The  Association  was  in  no  sense 
a  trades  union,  for  anyone  might  become  a  member  by 
following  the  procedure  which  had  been  laid  down.  The 
conference  had  done  much  practical  work  in  the  three  days 
of  its  meeting  last  year ;  this  year  they  would  probably 
meet  in  Vienna.  He  was  glad  to  be  able  to  say  that  the 
Association  had  its  origin  in  England,  which  was  the  birth- 
place of  most  of  the  kindred  associations ;  but  what  was 
mere  gratifying  still,  was  that  they  had  the  unanimous 
support  of  all  their  brethren  in  Europe  and  other  parts  of 
the  world  in  working  out  definite  and  concordant  methods. 
Their  great  object  was  to  place  the  leather-trades  industry 
in  a  higher  and  better  position  scientifically  than  it  had 
hitherto  occupied. 

Mr.  J,  T.  Wood  had  taken  part  in  the  Leather-Trades 
Conference,  and  was  in  thorough  agreement  with  the  views 
of   the   authors.     He   would   like   to   know  whether   hide 


powder  was  to  be  made  in  London.  He  hoped  that  was  to 
be  the  case,  for  the  Vienna  powder  was  not  always  satisfac- 
tory. Indeed,  since  the  Conference  met,  he  had  received 
hide  powder  mixed  with  paper— purposely  mixed,  in  order 
to  assist  the  analyst.  Such  a  mixture  "might  work  well 
with  the  Vienna  filter,  but  it  did  not  suit  the  filter  used 
by  English  analysts,  and  the  results  got  were  not  always 
concordant. 

Mr.  J.  Stewart  wished  to  be  informed  as  to  the  com- 
position of  the  precipitate  resulting  from  the  tannin" 
extract. 

Mr.  Otto  Hehnek  wished  to  know  whether  any  experi- 
ments had  been  made  with  a  view  to  determine  whether 
hide  powder  took  up  tannin  and  nothing  else.  It  seemed 
to  him  that  it  must  necessarily  absorb  a  portion  of  whatever 
salts  might  be  in  the  solution,  and  therefore  a  portion  of  the 
loss  estimated  in  the  latter  as  tannin  would  represent  salts. 
As  regards  thelaction  of  the  new  Association,  he  could  not 
help  thinking  that  the  preferable  course  would  have  been 
for  them  to  have  come  to  this  Society  and  invoke  a  conven- 
tion on  this  subject,  instead  of  first  arranging  the  methods, 
and  then  asking  the  Society  to  endorse  the  same.  He  was 
much  impressed  by  Dr.  'Parker's  statements  as  to  the 
necessity  for  observing  the  very  minute  conditions  laid 
down  by  the  Association  for  obtaining  correct  analyses  ;  but 
the  word  scientific  could  hardly  be  applied  to  a  method 
which  was  only  accurate  for  very  narrow  conditions  of 
working. 

Dr.  II.  E.  Armstrong  agreed  with  Mr.  IL-hner's  views, 
and  thought  it  a  matter  for  congratulation  that  the  paper 
had  been  brought  before  the  Society,  as  it  would  enable  them 
to  correct  what  he  regarded  as  a  mistake.  It  was  pleasant  to 
find  that  gentlemen  engaged  in  an  industry  like  tanning — 
in  which  empirical  methods  admittedly  obtained  at  present 
— should  have  agreed  to  work  together  in  the  remarkably 
unanimous  manner  set  forth  by  Dr.  Parker.  It  was  unfor- 
tuuate,  however,  that  these  gentlemen  had,  as  it  were, 
gone  off  in  a  swarm  by  themselves.  If  other  industries 
followed  their  example  the  result  would  be  disastrous, 
because  every  industry  would  be  working  in  its  own 
narrow  sphere  instead  of  collaborating  for  the  common 
good  and  advancement.  It  would  be  far  better  that  an 
association  should  be  formed  of  scientific  men  in  general, 
and  that  such  an  association  should  include  sections  for 
those  doing  special  work  Within  recent  times  several 
international  meetings  of  analytical  chemists  had  been  held 
with  a  fair  amount  of  success,  and  in  the  United  States 
they  were  very  hopeful  that  these  meetings  would  become 
more  and  more  important.  He  thought  it  very  undesirable, 
therefore,  that  those  engaged  in  the  leather  trade  should 
withdraw  themselves  from  tbe  general  body,  and  that  they 
could  do  more  good  to  themselves  and  to  others  by  uniting 
to  form  a  section  of  a  general  international  conference. 
He  had  himself  felt  somewhat  disappointed  that  the  Society 
of  Chemical  Industry  had  not  succeeded  in  uniting  the 
various  smaller  societies  dealing  with  special  subjects  in 
which  chemistry  played  a  part.  His  view  was  that  all  such 
bodies  ought  to  work  together,  and  as  far  as  possible  publish 
together,  so  that  all  the  members  mighi  have  information 
from  a  variety  of  sources  put  under  their  eyes  and  be  forced 
to  acquire  it.  One  remark  made  by  Dr.  Parker  had  greatly 
interested  him — that  Messrs.  Schleicher  and  Schiill  had 
actually  undertaken  the  manufacture  of  a  special  filter  paper 
for  the  use  of  one  trade.  It  was  hardly  conceivable  that 
any  British  manufacturer  would  have  done  such  a  thing. 

Dr.  S.  Kideal  regarded  the  proceedings  of  the  Conference 
which  had  been  laid  before  them  as  specially  interesting, 
and  of  much  greater  rauge  and  importance  than  appeared 
to  have  been  recognised  by  the  24  gentlemen  whose 
resolutions  had  been  put  before  them.  Some  four  years 
ago,  he  had  brought  before  the  Society  a  paper  dealing  with 
tannin  determinations,  and  had  suggested  some  modifica- 
tions in  the  hide-powder  method,  which  remove  or  overcome 
many  of  the  difficulties  which  had  been  referred  to.  He 
agreed  with  Mr.  Hehner  that  the  filtrate  from  hide  powder 
must  necessarily  contain  some  of  the  salts  present  in  the 
hide  powder,  and  so  vitiate  the  result.  They  had  heard 
from  Mr.  Wood  about  the  Vienna  standard  hide  powder, 
and  the  views  of  the  Conference  as  to  the  great  proneness 
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of  Bolutions  to  oxidation  and  consequent  increase  of  weight. 
Ih.i-,  two  facte  made  it  extremely  difflcull  to  form  any 
valnation  upon  the  Procter  method.  He  felt  certain  that 
if  the  matter  were  taken  npby  analytical  chemists  of  general 
knowledge  and  experience,  they  would  be  able  to  arrive  at 
some  method  which  wonld  have  a  greater  chance  of  being 
universally  accepted  than  had  the  processes  laid  before  them 
by  the  authors. 

Mr.  Pobbbs  Carpenter  thought  the  paper  divided  itsell 
into  two  parts  :  the  question  of  sampling,  and  the  question  ol 
submitting   to   analysis   the    samples   taken.      Get 
engaged  in  the  particular  industry  under  consideration  were, 

II    the  i>  8t  judges  "f  how  to  sample  the  m 
which  they  used.     Chi        rceraent  arrived   at   bj  thi   I    m 
ference  would  havi    i  at  bearing  on  any  future 

consideration  of  the  method  of  analysis.  That  was  a 
question  which  had  engaged  the  attention  of  the  Society  of 

Chemical    Industry  te  years  ago.    The  various  S 

however,  hud  been  in  entire  accordance  on  the  Bubject,  and 
consequently  no  deflniti  Dl    had  been   arrived  at. 

He  thought,  therefore,  thai  the  leather-trades'  chemists  had 

ood  service  to  theii  own  industry  bj  the] edings 

ol    their  Conference,  and   he  hoped   that  other  industries 
I  follow  their  example. 

Dr.  L.  T.  Thorke  thought  that  the  matters  referred  to  in 
the  paper  would  be  bettei  dealt  with  bj  influential  bodies 
containing  members  having  a  wider  range  of  chemical  work 
and  experience  than  by  the  members  of  the  particular 
industry  concerned.  There  did to  be  any  authori- 
tative and  representative  chemical  association  prepared  and 
suitable  to  take  up  these  questions  and  give  the  desired 
help.  That  being  the  case.il  was  difficult  to  see  how  the 
narrowing  of  was  to  be  avoided.  If  it  were 
understood  that  some  influential  body  was  willing  to  interest 

itself  in    such    work,  it   would    1 f  immense  value  to 

technical  chemists  generally. 

Mr.  W.  I'.  Dreapeb  desired  to  point  out  thai  if  a  set  of 

hard -aiid-l'a-t  rules  such  BS  had  been  laid   before  them  were 

adopted  in  thi  leather  trade  that  might  inflict  an  injustice 
on  other  industries  without  their  bavins  an  opportunity  of 
Baying  a  word  in  their  own  interests,  bor  example]  tannic 
acid  was  a  body  largely  used  in  the  trade,  and  yel  the  dyer 
was  allowed  no  von.-  on  the  methods  t"  be  adopted  For 
estimating  it.  As  to  the  hide-powder  process,  his  opinion 
was  that  the  besl  course  would  be  to  do  away  with  it 
altogether.  At  present  thej  bad  not  tin-  sligbesl  idea  how 
much  gallic  aoid  was  precipitated  by  tin  hide  powder,  lie 
himself  had  given  examples  showing  how  different  were  the 
results  obtained  by  gelatin  mid  by  hide  powdet  respec- 
tively.    It  was  far   i port  an  I   from  the  dyers' point 

of  \  iew  th.it  they  should  know  the  "  mordant  value  "  of  the 
extract  employed,  rather  than  the  total  amount  of  mixed 
acids  extracted  by  hide  powder*  He  believed  that  this 
Qonld  be  estimated  bj  the  process  be  had  previous.}  brought 
bi  fore  the  Society. 

lir.    i,   Clowes  stated  that   be  sat.   lome  difficulty  in 
making  either  the  Institute  ..f  Chemistry  or  the  Society   ol 
Chemical  [udu  try  Berve  as  a  court  of  refei   nee  or  appeal 
<>n  questions  of  analytical  procednre.     He  wonld   liki 
Mr  tlie  Assoi  I  iii  athi  t  Trades'  <  hem  rating 

with  the  Society  of  Chemical  Industry  in  the   waj   referred 

tobl  seine  .d'  the  speakers  :   at   the  same  I  in ll  dered 

the  course  which  this  Association  had  sin  i  taken  was 
by  ii"  means  an  unwise  one.  These  gentlemen  bad  bi  en 
spoken  of  as  if  they  were  rimpl]  analysts,  who  ought  to 
call  in  the  aid  of  scientific  chemists  If  such  were  thi 
feeling,  he  begged  to  point  to  the  position  held  by 
Hr.  Parker,  Mi  Procter,  and  othei  members,  who  had 
received  ihe  highest  chemical  training,  as  evidence  thnl  the 

Assooial w.i.  competent  t"  settle  these  qnestioi 

themselves  i  but  if  these  gentlemen  would  discuss  their 
own  apt  iul  business  and  would  afterwards  bring  their 
derisions  before  that  Society,  he  thought  that  was  thi 
hen  oourse  to  be  taken.  .\"  one  regretted  more  than 
himself  that  the  Dyers  and  Coloorists  Society  had  been 
started  independently  "i  the  Sotrietj  ol  Chemical  Industry, 
in  spite  of  efforts  to  persu  ide  them  to  make  common 
with  the  older  S 


Dr.  Kint.  u.  desired  to  know  whether  at  Ihe  Conference  a 
vote  was  taken  on  the  use  of  glucol  as  a  substitute  for 
hide  p  iwder,  and  on  the  use  of  thi'  polariineter. 

Dr.  .1.  G.  Pauses,  in  reply,  said  that  he  quite  agrt 
with  the  answer  t..  Mr.  Hehner's  question  given  by  Mr. 
Seymour  .loins,  lb  could  not  say  that  all  the  members  of 
their  Association  combined  practical  with  scientific  know- 
ledge, but  he  thought  that  the  time  would  come  when  that 
would  be  the  case.     Certainly  of  those  who  had  attended 

the   Conference,  not  i c  than  two  or  three  were  without 

a  degree,  either  English  or  German.  He  quite  agreed  with 
Mr.  Wood  that  the  question  of  the  quality  of  hide  powder 
was  one  of  great  importance  He  had  bought  some 
recently  in  London,  and  had  found  it  SO  impure  a-  to  be 
absolutely  unusable.  There  were  various  brands  of  it  at 
various  prim-.  The  Association  had  tested  them  all,  and 
had  found  that  the  best  obtainable  at  present  was  that 
made  under  the  careful  supervision  of  Prof.  Kitncr,  of 
tin-  Vienna   Research  Station.     Parcels  sent  by  him  were 

carefully  tested  by  the  Association's  method,  and  if  they 
gave  more  than  5  mm.  residue  by  a  blank  test,  were 
returned.  Ihe  addition  of  paper  to  hide  powder  was  not 
an  unusual  occurrence.  Cerycb  suggested  the  use  of 
filter  paper  admixed  with  the  hide  powder  in  order  to 
pre  mi  the  tannin  solution  forming  channels,  and  to  make 
the  percolation  of  the  solution  through  the  hide  powder 
easier;  ami  ha-  some  materials il  was  satisfactory.     W 

regard    to    Ihe    nature    of    the    Bedimed    formed,    if    Mr. 

irt    would    read     ihe    published  en    that 

subject     he  would  find     that,    according    to     Mr.    Procter, 

most  id  them  were  difficultly  soluble   tannin-,  and  partly 

anhydrides  ol  tannic  acid.  The  sphere  taken  up  b)  the 
Association  bad  been  described  as  a  natron  one.  lie 
ventured    I"    think,    however,  that    if  they    had    taken    the 

other  course  suggested-  and  asked  the  Society  of  Chemical 
Industry   to   call   a   conference  together  to   discuss   thi 
details  of  analysis,  their  request   would  hardly  have  been 
acceded    In.      What    more   or   better  could    they  have  done 

than  call  together  gentlemen  whose  whole  lives  were  spent 
in  (die  investigation  of  matters  connected  with  then  trade, 
let  them  Gi  tin  definite  outlines  of  the  best  methods  to  be 

followed,    and    report  their    proceedings   to    that    Society  . 

They  had  done  thi-.  and  new  invited  candid  criticism  of 
members  on  theii  results;  bul  up  to  now  their  invitation 
had  met  with  vt\  little  response  from  that  point  of  view. 
In  replj  to  Dr.  Rideal,  he  might  mention  that  the  Report 
of  the  Association  wonld  be  issued  in  full  in  the  godcbi 

a  fen    week-,  and   a  copy  would    be   Bent    tnr   the    library   of 

the   Society    of  Chemical  Industry.     In    ref  •  Dr. 

t   loWes'S  remarks,  he  believed  he    might  -ay,  that  out  of   the 

•j  i  gentlemen  who  attended  the  <  onferenoo,  at  leas)  20 
were  members  of  the  Society  of  I  bemical  Industry.    And, 

inasmuch    as    the   S  n-iety  did   now   give   some   attention   to 

matters  coui  ccted  with  the  leather  trade-,  mi  di  ubt  leather- 
trades  chemists  would  feel  that  the  So  i't>  .if  Chemical 
Industry  was  ilc  s  iciety  in  winch  they  should  communicate 
tin  results  ol  their  resi  irchi  8.    1  ely,  thej  had  no 

reliable   method    for   estimating    tannic    acids   in   taan 
solutions,    and    he    had    spoken    all    through    of  "  tuni- 
matters"  absorbed  by  the  hide,  because  that   was  all   the 
practical  tanner  wanted  to  know.     They  had  confined  ihcir 
attention  t»»  thai  aspc  t  ..i  the  question  ;  and.  as  it  was  in" 
expensive  to  experiment  on  hide-  themselves,  they  had  used 

the  next  best  llnng,  viz.,  purified  hid.'  powder.  I'lieie  was 
nothing  more  needed  in  the  tanyard  than  an  accurate 
method  of  I  stimating  tannin,  hut  thej  ha  1  not  arrived  at  il 
vet.  Mr.  11.  Imei  hcl  a-ked  win  ih  r  somcthiog  else  was 
ii. .i  absorbed  besides  the  tannin.  I  ndoubtedlj  i  ilonring 
mailer  was  also  absorbed,  lint  the  same  thing  took  place 
in  the  tanyard,  and  therefore  they  had  made  their  process 
nh!c  practical  <  onditions  a-  far  as  possible, 
Ih.    Ciiairmae  heartily    welcomed  the  two  papers,  and 

hoped    the    authors  Would   lav  lur   the   Society    with    further 

tributions.  Chemists  practically  connected  with  the 
leathei  industry  had  nut  together  with  a  view  of  raising  its 
empirical  practioi  -  to  more  taienttfio  methods.  Thi-  could 
not  fail  to  benefit  the  -aid  industry  and  to  increase  our 
knowledge. 
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iHawfteettr  Jetton, 


Muting  held  uit  Friday,  January  7lh,  1898. 


MR.   GEORGE    K.    DAVIS   IN    THE   CHAIR. 


OX  THE  OXYGEN"  TEST  FOB  SEWAGE  AND 

EFFLUENTS,  As  CARRIED   OUT  IN  THE 

LABORATORY  OF  THE  MERSEY  AND 

IRWELL  JOINT  COMMITTEE. 

I'.Y    .T.    CARTER    BELT.,    A.R.S.M.,    ETC. 

The  estimation  of  the  polluting  matter  in  effluents  from 
sewage  works,  both  as  regards  the  amount,  aud  its  liability 
to  putrescence,  has  been  a  subject  much  discussed  in  this 
Section.  There  has  been  a  great  divergence  of  opinion,  and 
up  to  the  present  time  no  uniform  method  of  estimating  the 
impurities  in  an  effluent  has  been  adopted. 

Each  chemist  has  his  own  pet  way  of  working  the 
oxygen  test,  for  all  work  at  different  temperatures,  one  even 
as  high  as  212°  F.  It  is  impossible  to  obtain  concordant 
results  under  these  conditions.  Dr.  Tidy,  when  he  introduced 
his  modified  oxygen  test  nearly  20  years  ago  to  the  Chemical 
Society,  said  :  "  I  am  afraid  the  public  have  taken  note,  and 
are  taking  notes  of  chemists'  differences,  and  distrust  our 
work  accordingly.  Nor,  indeed,  is  their  distrust  to  he 
wondered  at,  deeply  as  it  is  to  be  lamented.  To  clear 
up  these  differences  chemists  must  be  prepared  not  merely 
to  criticise,  but  to  study  other  processes  besides  their  own, 
and  accurately  to  compare  results." 

Some  years  ago  (this  Journal,  1883,  109),  in  a  paper 
before  this  Section  on  Standard  Methods  of  Analysis,  I 
pointed  out  the  necessity  for  certain  standards,  since 
chemists,  when  analysing  portions  of  the  same  material, 
aud  each  working  according  to  his  own  particular  method, 
obtained  very  varying  percentages. 

I  have  now  to  bring  before  you  a  further  illustration  of 
the  urgent  need  for  what  I  then  pleaded.  The  Mersey  and 
Irwell  Joint  Committee  lay  grait  stress  on  the  perman- 
ganate test  for  the  estimation  of  the  impurity  of  the 
effluents  taken  by  them  from  the  various  works  in  their 
jurisdiction,  and  they  look  with  disfavour  upon  any  effluent 
which  absorbs  more  than  one  grain  of  oxygen  per  gallon 
"  from  an  acid  solution  of  potassium  permanganate,  and 
further  contains  more  than  one-tenth  of  a  grain  of  albu- 
minoid ammonia.31 

I  have  not  found  an  effluent  by  simple  precipitation,  aud 
settling  in  tanks,  that  would  come  up  to  that  standard, 
except  when  the  sewage  itself  has  been  so  weak  as  to  be 
below  that  standard. 

During  the  last  few  months  many  samples  of  efflueuts 
have  been  taken  by  the  Joint  (  onnnittce  from  the  Salford 
Corporation  Sewage  Works,  and  have  been  examined  by 
this  permanganate  test.  When  the  results  were  reported 
to  the  Corporation  they  were  almost  invariably  higher  than 
those  1  reported,  sometimes  as  much  as  40  percent. 

In  view  of  these  discrepancies,  the  Corporation  thought 
1  must  he  in  error,  hut  before  making  any  complaint 
samples  were  sent  to  other  chemists  from  time  to  time, 
all  of  whom  confirmed  my  results.  The  question  then 
resolved  itself  into  this,  that  the  Joint  Committee  must  work 
thr  permanganate  test  by  some  method  different  from 
mine.  The  Deputy  Chairman  of  the  Biver  Committee 
applied  for  information  as  to  their  particular  method,  ami 
the  answer  received  was  "  that  their  process  of  testing  was 
fully  explained  at  the  Salford  Corporation  trial  before 
Judge  Parry." 

The  following  is  the  verbatim  report  of  this  particular 
part  of  the  evideuce  :  — 

Mr.  Bidder,  Q.C.,  cross-examined  the  witness. 

With  regard  to  the  figures  in  your  analysis,  Table  A.  of 
the  permanganate  test,  1  am  going  to  put  in  results  from  the 
same   samples  that  differ  from  yours.     Ours  are  in  most 


cases  some  15  or  16  per  cent.  We  get  a  result  some  15  or 
20  per  cent,  less  than  you,  and  it  is  only  fair  that  I  should 
put  that  matter  in  cross-examination  to  you  to  see  if  you 
can  explain  it. 

Answer. — I  used  the  process  as  described  by  Dr.  Tidy 
and  approved  by  the  Society  of  Public  Analysts.  The 
description  of  the  process  used  is  found  in  Sutton's  "  Volu- 
metric Analysis." 

I  maintain  that  the.  above  is  no  answer  to  the  question. 
The  description  to  be  found  in  Sutton  is  for  drinking 
waters,  and  not  so  much  for  effluents  ;  but  granting  that  it 
does  apply  to  effluents,  then  I  say  that  the  Mersey  and 
Irwell  do  not  work  according  to  what  is  stated  there,  and 
approved  by  the  Society  of  Public  Analysts,  for  one  of  the 
most  important  recommendations  given  there  they  leave 
out.  I  speak  a-  to  the  question  of  temperature.  The 
Society  of  Public  Analysts,  after  long  deliberation,  stated 
that  the  process  was  to  be  worked  at  80°  F.  The  Joint 
Committee  work  at  60°  F.  or  lower.  Dr.  Tidy  recom- 
mended that  250  c.c.  of  potable  waters  should  be  taken 
and  10  c.c.  of  permanganate.  The  Joint  Committee  take 
70  c.c.  of  effluent  and  50  c.c.  of  permanganate. 

The  Society  of  Public  Analysts  recommended  that 
15  minutes,  and  four  hours  respectively  should  be  the  time 
during  which  the  permanganate  should  act  upon  the  water 
at  80°  F.  The  Joint  Committee  allow  three  minutes,  aud 
four  hours  at  60°  F. 

Our  deputy  chairman,  through  the  courtesy  of  Sir  John 
Hibbert,  at  last  succeeded  in  obtaining  a  full  description  of 
their  method  of  working,  and  the  following  is  their  process, 
in  detail  : — 

Permanganate  Test. 

"  Process  for  the  estimation  of  oxidisable  organic  matter 
as  measured  by  the  action  of  an  acid  solution  of  per 
manganate  of  potash  on  the  sewage  effluent. 

"Two  determinations  are  made,  viz.,  the  amount  of  oxygen 
absorbed  during  three  minutes,  aud  that  absorbed  during 
four  hours,  both  determinations  being  made  at  a  temperature 
of  about  60°  F. 

"  Standard  solutions  required  : — 

1.  IPSO,  solution. —  1    part  by  volume  of  pure  IPSO,  4 
3   parts   pure   distilled  water.      Permanganate   solution   is 
added  until  a  faint  red  tinge  remains  for  some  hours. 

2.  KMnt),  solution. — 0-395  grm.  per  litre  of  pure  crystal- 
lised KMnO,. 

3.  KI  solution. —  1  part  K'l  to  10  parts  of  distilled  water. 

4.  Na.,S_.0.  solution. — 4  parts  Nas&03  by  weight  dissolved 
in  a  litre  of  water  distilled. 

5.  Starch  water. — Process. — Take  70  C.C.  of  the  sewage 
effluent  in  a.",  to  8  ounce  stoppered  bottle, add  10  c.c.  IPSO, 
solution  +  50  e.c.  KMn04  solution.  Allow  to  stand  four 
hours.  If  during  this  period  the  permanganate  colour  is 
much  faded  another  50  e.c.  KMnO.,  solution  is  added,  so  as 
to  always  have  an  excess  of  permanganate  present.  At  the 
end  of  four  hours  a  few  c.e's.  of  potassium  iodide  solution  are 
added,  and  the  iodine  liberated  titrated  with  the  X.i.SAI. 
solution,  using  starch  for  the  end  reaction. 

"  Each  day  a  blank  experiment  is  made  with  70  e.c.  distilled 
water  +  10  c.c.  IPSO,  +  50  e.c.  KMn04,  so  as  to  standardise 
the  hyposulphite. 

"  The  three  minutes'  test  is  determined  by  directly  adding 
KMnO,  solution  from  a  burette  to  70  c.c.  sewage  effluent 
+  10  c.c.  H9SO4,  the  colour  of  the  permanganate  forming  a 
sufficiently  delicate  indicator." 

Anyone  reading  the  above  will  sec  that  it  differs  very 
considerably  from  that  described  in  Sutton. 

The  committee  requested  the  corporation  to  send  my 
method  of  working  the  permanganate  test  for  effluents, 
which  is  as  follows  : — 

Nos.  1,  2,  and  3  solutions  are  exactly  the  same  as  the 
Joint  Committee's. 

No.  4.     Na.,S.,03  solution.     1  grm.  to  the  litre. 

No.  5.  Starch.  Sutton  recommends  an  alkaline  solution. 
I  always  use  the  starch   called  "  Tons   les  mois,"   1  grm.  to 
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800  c.c.  of  distilled  water,  brought  nearly  to  the  boiling 
point,  then  poured  into  a  long  test  tube,  allowed  to  settle 
the  night,  and  the  clear  liquor  poured  off.  1  find  thai 
ibis  starch,  prepared  in  the  manner  I  have  described,  is  much 
more  delicate  and  sharper  in  its  reaction  than  any  other  I 
have  tried. 

My  process  of  working  is  different.     I  take  20  c.c.  of  the 

effluent,  50  c.c.  of  distilled  water,  10  c.c.  of  sulphuric  acid, 

and  In  c.c   lit  the  permanganate   solution   in   a   wide-mouth, 

corked,  dwarf  ua-k,  holding  about  Jim  c.c.     This  is  allowed 

l  ;it  the  ordinary  temperature  for  tour  hours, 

II,.-  foil  IWing  figure-  will  show  what  a  considerable 
difference  there  is  between  the  analyses  of  the  effluents 
taken  from  ihc  Salford  Sewage  Works. 

Oxygen  reguiri  I  in  Grain*  '■•  Oxidise  the  Organic  Mailer 

i  in,  Gallon. 


and  Irwell. 

J.Carter  Bell. 

.-(■•..                    .i-ii 
;•:>                        1-9 
VI                        -  - 
3'1 

8-8 
1*8 

B'4 

l-i 

• 

The  above  are  just  a  few  instances  picked  out  of  many 

samples.    The.-.-  discrepancies  may  arise  from  two  or  three 

In   the   first  place  temperature    "ill    make  a  con- 

iderable  amount   of  difference,  as  the  following  table  will 

show.     A  series  of  effluents  was  treated  with  permanganate 

at  different  temperatures,  with  the  following  re-ults: — 


J.  urn  Effluents. 


Tin-  following  effluents  were  prepared  in  the  laboratory 
from  tl  imple  "i  si  (( 

Chemicals   used  for  One   Million   Gallons  of  Sewage. 

Oxygen  required/or  Four  Hours  at  Different 

Temperatures, 


Bj  Bj 

r  Hi  i  t»y  and 

l:       ■  Irwell 

Met!.  Method. 


Bv 

.1.  Carter 
Method. 


February  l-th 
Mareh  11th  ... 

AdhI  80th 

May  imli 

,.     l-lli 

.1  une  24th  .... 

••I 

8Srd  . . 

s.'i  temberulli 

ber  itli 

'.ul, 


0-50 

cio 

l-i.". 

l'OO 

I'll 

o*ao 

1.*." 

lii' 

U'SU 

0*70 

[•10 

0*81 

"■is 

I'm 

0'78 

1-70 

0'M 

10  1 

IPS| 

Si  ttled        

»  CWt.  Ol  lime 

i.  i.",  ewt.  "i  alumina  nil 
pltato. 
cwt.  of  alumina  tnil- 

i'..  "i  cut.  of  perchloride 

of  in  ii.  anil    15  ewt. 

of  lime. 


The  time  between  taking  the  samples  and  beginning  the 
analysis  has  a  vcrj  important  bearing  upon  the  results,  and 
it  is  impossible  t.>  .linn  concordant  results  when  the  interval 
of  time  varies  considerably.  The  following  will  illustrate 
my  niriini  ol      tied  sewage  was  analysed  just 

after  the  «   and   was  found  to  be  6'5  of 

oxygen,  but  after  being  kepi  in  a  closed  bottle  for  a  (.» 
hours  in  ■'  moderati  ly  warm  place  tin  oxygen  nnmbi  r  rose 
to6*9,ai  iut  4   lays  it  had  risen  to  7*5.    This  was 

due  to  tii'   generation  "t  11  S  from  the  decomposing  ot| 
matter.     There  is  sometimes  an  increase  ami  sometimes  a 
ase  in  the  amounl  of  0x3  gen  required. 

The  following  are  samples  taken  b)  the  Mereej  and 
irwell  Board  "t>  tin-  dates  given  below.  In  the  first  column 
1-  th.    oxygen  required  a  1  let  tnking  the  sample. 

The  second  ami  third  columns  give  tin-  oxygen  required  mi 
1 1.  >ember  29th,  1897,  the  absorbed  oxygen  being  estimated 
in  two  ways,  The  samples  h'  tween  the  two  dates  have  been 
Iccpl  iii  closed  bottle-. 


Another  and  third  cause  of  variation  may  be  due  to  th. 
end  reaction  UOl  being  -harp  enough,  and  this  may  occur 
when  100  much  sewage  or  effluent  is  present.  Instead  of  the 
violet  colour  vanishing  with  one  drop  of  the  hyposulphite, 
as  it  should  do,  a  faint  colour  remains,  which  causes  the 
operator  to  be  in  some  slight  doubt  a-  t"  whether  the 
reaction  is  reallj  6nished.  That  is  one  of  the  reasons  why 
I  prefer  to  dilute.  Another  source  of  error  may  arise  from 
tin  hyposulphite  being  run  in  slowly  or  quickly.  Some 
chemists  run  it  in  a  little  at  a  time;  I  prefer  to  run  it  in 
quickly,  agitating  the  whole  time.  Another  source  of  error 
is  when  the  effluent  contains  suspended  organic  matter) 
this  will  settle  and  decolorise  the  permanganate  at  the 
bottom  of  the  flask.      Hence  the  flask  si  constantly 

Bhaken  during  the  four  hours.  Whenever  anyone  Bays 
that  he  works  with  the  permanganate  test  the  manner  in 
which  it  is  worked  should  be  tnosl  clearrj  defined. 

Thus,  Mr.  Barnes,  in  a  paper  which  be  read  before  this 
Section    Obi-    Journal,    189  gives    the    following 

directions  for  working  the  permanganate  process: — 

loo  c.c.  ot  the  liquid  to  be  1.  sted,  or  a  smaller  measured 
quantity  made np  to  tin-  volume  with  pure  water,  jr.-  placed 
in  a  Btoppered  bottle,  10  C.C.  o!  dilute  sulphuric  acid  are 
then  added,  and  finally  1(1  c.c.  of  permanganate  v4  grms. 
per  litre).  II"  bottle  1-  placed  in  a  tank  or  water  at  7i>  1'  . 
and  allowed  to  remain  'J^  hour-,  maintaining  the  tempera- 
ture at  70  P.,  if  necessary,  bj  tin  occasional  addition  of 
hot  water.  Non  add  10  c.c.  "'  ferrous  sulphate  solution, 
ami,  after  the   liquid  has   become   quite  clear,  titrate   it  with 

the  standard   permanganate  (I  c.c.  =  0*0005  mgrm.ofO). 

A  blink  experiment  is  made  at  th.-  same  time  with  inn  o.c. 

I  have  not  hail  time  to  compare  (he  above  method  with 
tin-  afersej  :iinl  Irwell  one  or  my  own,  but  I  am  inclined 
to  think  a  very  serious  difference  would  be  found,  as  the 
question  of  temperature  and  time  comes  in  very  forcibly. 

The  colon]  "i  the  permanganate  may  disappear,  and  yet 
there  maj  be rganic  matter  in  the  water.    The  water 

may    contain   sulphate   of  manganese,    which    the    perman- 

gaoate  would  precipitate  a- a  nianganite  of  manganese ;  but 

mi  adding  hyposulphite  the  precipitate  would  tint  interfere, 
ns  when  iodide  of  potassium  1-  added  tin  precipitate  is 
decomposed  and  an  equivalent  amount  of  iodine  liberated. 
Tin-   precipitate  of  manganesi    always  own   when 

a  large  quantity  ■•!  the  effluent  i-  taken,  but  by  my 
method  of  dilution  the  solution  remain-  perfect]]  clear. 

An  effluent  was  brought  to  me  which  required  more 
than  6  grains  of  oxygen  I"  the  gallon;  this  had  been 
condemned  ns  n  bud  effluent,  but  I  pronounced  it  good, 
ns  it  contained  phenol  and  cresol,  and  these  acids  wen 
the  cause  of*  the  large  absorption  of  oxygen.  Win  11 
one     i-    dialing    with     the    effluents    from    a     large    inauti- 

facturing  district,  too  much  stress  should  not  be  laid 
upon   the   amount   of  oxygen  absorbed,  for  the  organic 

matter    ma\    be    n  Ii    Stable,    "lid    take    many     bouts    before 

the  whole  ol  it  i-  oxidised  1  in  that  case  I  look  upon  it 
as  harmless,  but,  if  the  organic  mattei  i-  in  a  rapidly 
putrescent  Btate,  dilution  01  concentration  will  make  wry 
little  difference  upon  the  permanganate.  <  In  this  poii  t 
Dr.  Krankland  observes  "  The  fallacy  of  the  perman- 
ganate test  has  often  been  suspected;  but  it  was  imagined 
that,  although  nol  t"  be  relied  on  for  quantitative  estima- 
tions, yet  it-  rapid  decoloration  afforded  positive  evident) 
tho presence  ol  organic  mattei  in  actual  pun  -.inc..  ami 
consequently  in    it-  most   dangerous  condition.     We   fear, 
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however,  that,  even  for  this  subsidiary  purpose,  the  perman- 
ganate is  not  sufficiently  trustworthy." 

This  is  very  true  for  the  Manchester  district,  because,  if 
the  waters  contained  antiseptics,  they  would  be  most 
beneficial  to  the  Ship  Canal,  but  the  permanganate  test 
would  condemn  such  effluents. 

Waters  were  prepared  containing  various  organic  bodies, 
such  as  phenol,  sulphate  of  quinine,  &c.  Permanganate 
was  allowed  to  act  upon  these  for  three  minutes  and  four 
hours. 


Oxygen  required  for 

Three  Minutes. 

Four  Hours. 

0-87 

1'8 

The  three  minutes'  test  by  the  Mersey  and  Irwell  method 
is  0-00004.  This  means  a  difference  of  many  thousands 
per  cent. 

Sulphate  of  quinine,  5  grains  to  gall.,  four  hours  ;  oxygen, 
0'84.     Many  similar  bodies  could  be  brought  forward. 

Seeing  that  carbolic  acid  is  so  largely  used  as  a  disin- 
fectant, it  is  not  unreasonable  to  think  that  effluents  may 
contain  one  grain  of  tar  acids  to  the  gallon.  This  theory 
is  borne  out  by  three  samples  of  effluent  taken  by  the 
Mersey  and  Irwell  inspector  on  the  dates  given  below  : — ■ 


Oxygen  absorbed  during  Four  Hours. 

Mersey  and  Irwell. 

J.  Carter  Bell. 

September  lfi,  1805  . . 

26,    „     .. 

November    ti,    „    .. 

2*94  tarry  smell. 
3'70  tarry  smell. 
4'57  tarry  smell. 

2  '2 
2"9 

2"8 

You  will  notice  that  to  each  of  these  the  chemist  to  the 
Joint  Committee  has  appended  the  words  ,;  tarry  smell." 
These  effluents  must  have  contained  tar  acids  to  produce 
this  odour,  and  thus  these  bodies  are  branded  by  the  oxygen 
test  as  harmful. 

During  these  particular  months  the  whole  of  the  Salford 
sewage  was  being  purified  by  the  Bacillite  Company,  and 
they  were  using  lime,  carbonic  acid,  and  phenol,  and 
therefore  it  is  not  very  wonderful  that  the  effluents  at  this 
particular  time  had  a  tarry  smell. 

It  will  be  interesting  to  observe  the  oxygen  test  at  this 
particular  period: — 


S  Minutes. 

4  Hours. 

3  Minutes. 

4  Hours. 

1*4 

2-7 

1-1 

1-7 

2-0 

3-8 

0-5 

2-0 

1-2 

3'8 

1-8 

2'1 

1-0 

S-5 

1-2 

1'7 

0-5 

2'1 

17 

2-.I 

These  effluents  remained  bright  and  clear  for  weeks, 
showing  no  signs  of  secondary  decomposition.  Yet  this 
oxygen  test  classified  them  all  as  bad  effluents. 

Nothing  was  said  about  the  phenol  and  cresol  that 
were  being  blown  into  the  effluent  by  the  company, 
which  would  be  equal  to  1  to  1 '  5  grains  of  oxygen  ;  and 
then  there  were  the  other  deoxidising  bodies  of  an  innocent 
nature,  such  as  are  found  in  the  effluents  of  all  large  towns. 
Even  Tidy,  when  he  brought  this  oxygen  process  before  the 
Chemical  Society,  was  disposed  to  register  the  reduction 
which  occurs  in  three  minutes  in  the  absence  of  Fe(  >  and  H,S 
as  due  to  nitrites.  Neither  nitrites  nor  even  salts  of  iron  are 
harmful  in  au  effluent  ;  therefore  it  would  be  fairer,  in 
reporting  upon  an  effluent,  to  make  some  reduction  fur  the 
three  minutes'  test.  This  test  must  be  carried  out  in  the 
orthodox  way,  for  the  difference  is  so  great  between  the 
two  methods  of  adding  the  permanganate  till  a  pink  colour 
is  produced,  or  allowing  ii  to  act  in  excess  for  three  minutes, 
the  difference  being,  as  I  have  already  shown,  some  thousands 
per  cent.     The  way  in  which  the  three  minutes'  test  is  con- 


ducted by  the  Mersey  and  Irwell  Joint  Committee  is  simply 
going  back  to  the  original  process  of  Forchhammer,  which 
he  suggested  in  1850.  His  method  was  to  add  a  standard 
solution  of  KMn04  till  a  pink  tinge  was  produced. 

Dr.  Tidy  says  :  "I  am  free  to  admit  that,  conducted  in 
this  way,  the  permanganate  process  is  irregular,  inaccurate, 
and  wanting  in  delicacy." 

My  method  is  to  add  the  10  c.c.  of  permanganate  at  once, 
and  allow  it  to  act  upon  the  water  for  three  minutes,  then 
drop  in  KI,  and  work  back  with  hyposulphite.  The  following 
few  from  many  experiments  will  show  what  a  considerable 
difference  there  is  between  the  two  methods  : — 


anTlrTell.     U  Carter  Bell. 

Mersey 
and  Irwell. 

J.  Carter  Bell. 

o-io 

0-24 
0-12 

no 

0-56 
0-34 

0-58 
0-31 
0'12 

via 

0-82 
0-74 

I  think  the  few  remarks  which  I  have  made,  and  the 
experiments  which  I  have  performed,  plainly  show  that 
some  reform  is  needed  in  using  this  test  upon  effluents  ; 
and  all  chemists  will  agree  with  me  when  I  say  that  it  is 
not  pleasant  to  have  one's  analyses  constantly  in  dispute. 

The  Discussion  was  postponed  until  a  future  meeting. 

A  NEW   HYDROSTATIC  BALANCE. 

BY   DR.    B.   W.   GEKLAXD. 

The  beam  of  this  balance  has  two  knife-edges  of  steel 
working  on  agate  planes  ;  the  end  one  is  placed  parallel 
with  the  central  knife-edge  by  an  arrangement  similar  to 
that  of  Kuhlmaun's  No.  1  balances.  The  divisions  are 
sharply  cut  by  machine,  and  the  riders  have  also  a  V-shaped 
edge,  so  that  they  must  necessarily  fall  into  their  true 
position  at  once.  In  addition  to  a  divided  arc,  the 
horizontal  arm  of  the  stand  carries  a  circular  spirit  level, 
and  the  position  is  adjusted  by  two  levelling  screws  in 
the  feet.  The  end  knife-edge  supports  a  stirrup  suspender 
with  an  agate  plane,  to  which  the  platinum  wire  of  the 
sinker  is  hooked.  The  instrument  exhibited  was  provided 
with  a  Reimaun's  sinker,  displacing  5  gnus,  of  water  at 
15°  C. ;  it  works  accurately  to  the  fourth  decimal.  If 
desired,  sinkers  of  solid  glass  for  2  or  10  gnus,  displace- 
ment, with  convenient  thermometer,  are  supplied. 

For  every  balance  the  value  of  each  rider  in  each  of 
the  ten  niches  is  controlled  by  direct  weighing  in  air  before 
the  instrument  is  sent  out,  and  every  care  is  taken  to  securo 
its  utmost  reliability  and  sensitiveness. 


^rlu  $)ork  £>rrtum. 


Meeting  held  at  the  College  of  Pharmacy  on  li  idau, 
November  19r/i,  1897. 


MB.    THOS.    J.    PAKKER    IN   THE    CHAIR. 


ON  THE  NATURE  AND  ORIGIN  OF  ASPHALT. 

BY    CLIFFORD    RICHARDSON. 

In  1892  I  showed  (J.  Anal,  and  Appl.  Chem.  6,  696), 
in  a  report  to  the  Engineer  Commissioner  of  the  District  of 
Columbia,  on  the  Pitch  Lake  of  the  Island  of  Trinidad,  that 
this  remarkable  natural  phenomenon  was  distinguished  by 
certain  characteristics  which  oiler  some  evidence  as  to  its 
particular  origiu  aud  that  of  asphalt  in  general. 

I  determined,  what  had  hitherto  not  been  noticed, 
although  the  view  has  since  been  adopted  by  others,  that 
the  lake  itself  is  the  crater  of  an  old  mud  volcano  or 
geyser  which  has  filled  up  with  pitch.  I  showed,  for  the 
first  time,  that  the  crude  pitch,  extending  over  an  area  of 
114  acres,  is  of  wonderfully  uniform  composition,  and  that 
it  consists  of  an   emulsion  of  water,  gas,  bitumen,  mineral 
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matter,  and  some  organic  matter  not  soluble  in  the  ordinary 
solvents  for  bitumen.  The  water  was  proved  to  be  a 
mineral  water,  and  probably  of  thermal  origin,  as  it  con- 
tain- borates  and  iodides,  which  also  seemed  to  point  I o 
the  thermal  origin  of  the  asphalt  itself,  since  it  is  improbable 
that  Mich  an  intimate  and  uniform  emulsion  of  water, 
bitumen,  and  mineral  matter  could  have  originated  in  any 
other  way  than  at  one  and  the  same  time  and  place.      1  also 

-I  attention  to  the  large  evolution  of  gas,  not  only  at 
of  the  lake,  hut  all  over  its  surface,  and  I. >  the 
fact  that  thi-  gas  is  a  mixture  of  hydrogen  sulphide  and 
carbonic  acid.      1  Showed  that  this  evolution  of  ga 

ordinary  temperatures  at  such  a  rapid  rate  in  the  soft 
pitch  that  tin  cans,  in  which  it  was  tightly  sealed,  exploded 
in  a  few  days  ;  that  this  "a*  accompanied  by  a  hardening  of 
the  material  to  the  ordinary  consistency  of  the  large  mass 
of  the  asphalt  of  the  lake;  and  that  with  increasing  age, 
especially  where  exposed  to  the  action  of  the  soil  and 
weathering  outside  of  the  lake,  there  was  a  gradual 
di  b  notation  and  further  hardening  of  the  bitumen,  as 
evidenced  by  changes  in  its  physical  properties  and  chemical 
composition,  the  utter  being  marked  by  the  smaller  pro- 
portion of  the  entire  bitumen  that  i-  -oluhle  in  light 
naphtha.  These,  together  with  other  similar  details  of 
interest,  constituted  the  results  of  a  few  months'  investi- 
,.,  of  the  subject  after  a  visit  to  the  lake  in  November 

Since  thai  time  I  have  bad  a  much  more  extended 
opportunity  of  Studying  this  and  other  asphalt-,  both  as 
they  occur  in  nature  and  in  the  laboratory,  ami  am  enabled 
to  present  an  abstract  of  tie  results  of  my  further  investi- 
gations in  the  following  pages.  I  am  induced  to  do  so.  not 
because  my  results  are  a(  all  complete,  but  because  the 
subject  is  now  u  ider discussion,  and  Borne  of  the  information 
I  have  to  oiler  may  prove  of  interest  in  connection  there- 
with. 

TiiK  Tiiisiiun    \  -  i  - 1 1  mi    Dkpobj  rs 

For  a  general  description  of  the  Trinidad  asphalt  deposits, 
must  be  made  to  mj  report  of  1892,  and  to   the 

numerous  writings   of  others    on  the  sane-  subject  from  the 

time  of  Alexander  Anderson  in  I7~:i  to  the  present 

I'ollM    OK   TIIK    I.  Mil     Dkposj  I. 

In  [891  all  that  was  known  id'  the  pitch  hike  deport  was 

purelj   superficial,  and  -bowed  merely  that  it  covered  an 

,,iii   111    aire-;    that   the    surface  was   inconstant 

.n.  as  was  proved   l.\  the  appearance  on  its  surfs 

stumps  oi  trees  brought   up  from  below,  which,  after  being 

carried  !■•    i  certain  height,  would  topple  over,  to  be  again 

engulfed  and  disappear ;  that   tbi  ips  of 

■  or  islands  sustained  on    the  pitch:  that  there  was  a 

pool    ol    -oft   pitch   of  ordinary  temperature    at   the    centre 

where  gas  was  evolved  ;  and  that  wherever  a  hole  wa-  dug 

in   the  pitch,  wl  p   or   -hallow,  it  filled  up.  and   the 

surface  resumed  ii-  level  after  a  short  time,  Nothing  was 
Known  a-  i"  the  Bize  or  depth  of  the  deposit,  tbe._sb.api  ol 

the  enclosing  wall-,  or  ot   til.'  amount  ol   new    material  which 

Bowed  int"  'in-  lake  each  year. 

13  and  1894,  however,  when  the  Trinidad  Vsphall 
i  ompany  began  to  establish  a  pier  and  cablewaj  for  con- 
veying the  crude  i  'h  from  the  lake  lo  vessels  for  ship- 
ment, a  -en.-  of  borings  was  made  upon  the  laki  by 
\l,  i\  \\.  ll,nr\  now  General  Manager  of  the  Barbet 
Asphalt   Paviu  |     as  well  as  on  the  land  between 

ih.  lake  and  the  gull,  ami  in  the  gull  to  the  north  and  w.  -I 
of  the  laki  ;  and  a  line  ol  levels  was  run  from  the  -hoie  to 
ii,,  lake,  'lei  across  is  through  the  centre  in  several 
directions,  with  stations  at  intervals  of  limit.,  all  secured 
bj  bench  mat  ks  on  firm  ground. 

The   boring    at    I  ol    the    lake    ivn! 

depth  of  185  It.,  the  entire  distance  being  through  pitch, 

which,     a-     tar     a-      -  gOeS,      has      the     -line 

character  a-  that  at  the  surface.     It  was  impossible  t( 


•  Vndenon,  al<  I.  Trans.  70. 

,,|1  S  1  Alexander,  J     I 

\,  w  Ed  in.  Phil,  vt  15,  Mi      M 

.1.  S. a.  an. I   IrU.    -'>.  £0.  '■"": 

Rep 
50.  80. 


the  boring  deeper,  a-  the  movement  of  the  pitch  had  so 
inclined  the  tube — one  foot  in  six—  which  formed  the  lining, 
that  it  had  to  be  abandoned.  It  then  gradually  toppled 
over  and  was  engulfed.  Nothing  has  been  -ecu  of  it  since. 
The  result  was  sufficient,  however,  to  show  the  great  depth  of 
the  crater  and  the  uniformity  of  the  pitch.  The  depth  attained 
was  within  a  few  feet — not  more  than  three  and  a  half — 
of  -ea  level,  and  yet  we  do  not  know  how  luiich  deeper  the 
pitch  may  extend.  The  boring  on  the  north  side  of  the  lake, 
about  l.iioo  ft.  from  the  centre,  and  100  feet  from  the  edj 
wa-  in  pitch  of  the  usual  character  for  T.'i  ft.,  showing  a  very 
slope  to  the  side-  of  the  crater.  At  80  ft.  a  layer  of 
fine  white  saud  was  met  for  a  few  feet,  and  then  asphalt 
again  en.  o.mt.  red.  At  90  ft.,  sand  mixed  with  asphalt  w  as 
struck,  and  this  continued  to  a  depth  of  150  ft. 

Further  borings,  made  at  some  distance  from  the  lake, 
gave  results  mar  the  surface  which  were  similar  to  those 
found  at  the  deeper  levels  at  the  edge  of  the  lake.  Sand, 
mixed  with  asphalt  bore  and  there,  was  the  common 
material,  while  at  a  depth  of  80  ft.  on  the  southern  -ide  of 
the  lake,  and  about  HO  feet  south  of  the  road,  and  between 
1  .'.'i  ii  and  1,800  ft.  from  the  centre  of  the  lake,  a  very  hard 
a-phaltie  -and-tone  was  found. 

All  the  evidence  thus    goes    to    show   that  the  sides  of  the 

crater  ate  of  sand  or  sandstone,  more  or  less  impregnated 
with  bitumen,  the  sand  _■  no  doubt  the  rock  of  the 

hillside  toward  the  south  against  which  the  crater  has  ben 
built  up. 

From   the  borings  it   was  thus  learned  for  the  first  time 

how  enormous  the  deposit  was.  anil  the  idea  that  the  mound 
was  really  u  crater  seemed  to  be  confirmed.  It  is.  never- 
theless, hard  to  realize  that  there  is  at  this  point.  138  It. 
above  the  sea.  a  bowl-like  depression  over  2,800  ft.  acri 
and  over  135  tt.  deep,  reaching,  below  the  sea  level,  and 
tilled  with   a   uniform   mass  of  pitch,  which  must  amount  to 

over    9,000,1 tons.      Nothing    less    remarkable    are    the 

conclusions  reached  from  the  results  of  the  lines  of  levels 
run  across  the  laki'. 

In    February  1898)  four  lines  of  levels  crossing  at  the 
centre   were    run   acro-s    the    lake   and  secured  by  plugs  on 
the -bore.    Bench 'marks  of  concrete  were  also  put  in  on 
hard  cla\  some  distance  back   from  the  lake,  which  in  I  - 
were  ft  mnl  nol  to  have  changed  their  level.     II,  results  of 

the-,    1,  veil  I  that  the  centre  of  the  lake  was 

about  a  foot  higher  than  tii.it  portion  a  thousand  feel  out- 
ward toward  the  edge,  and  that  from  the  kilter  point  to  the 
edge  wa-  a  rise  of -is  inches.     The  elevation  of  the  centre 

abovi  '5  ft,  ;  of  the  stati 1,000  ft 

N.  27  W '..  137*S  ft.:  of  the  edge,  1,100  ft.:  from  the 
centre,  188'0ft.;  while  the  top  of  the  .rater  wall  itself, 
100  ft.  further  on.  was  im-i  ft.,  and  at  the  diametrically 
opposite  side  of  the  lake,  141  ■  I  ft.  Thi  re  is  considerable 
irregularity  in  the  height  of  the  crater  wall,  due.  no  doubt, 
ted  bj  I',  ,'khani.  to  its  breaking  down  in  part 
under  the  pressure  of  the  pitch.  The  highest  part,  a-  shown 
in  my  1892  report,  i-  to  the  sooth,  with  an  elevation  of 
141'  I  ft.  above  sea  level,  and  the  lowest  toward  the  west 
and  toward  the  north-east,  where  it  is  nol  less  than  1  :t~  -  8 
or  138  it.  alu.n e  sea  level,  the  highest  levt  I  probably  being 
that  of  the  original  rim,  as  confirmed  later. 

The    •  the    lake,    il    is  Vcrj   .\idelit   from 

casual  examination,  is  lower  to-day  than  some  years  ago, 

and  the  deposit  now  seelns  to  ore  ipy  a  -hallow  depression. 
Tins  lull  i-  din     lo    ih,     i,i  elude  pilch  for  ship- 

ment, which  has  reached  over  u  million  tons,  From  the 
difference  in  level  of  the  surface  <>f  the  lake  between  any 

two  years,  an.l  from  the  amount  of  pitch  re vcd.  it  is  easy 

io  calculate  bo*  many  toii-  of  it  correspond  to  a  fall  of  an 
inch  ..r  a  t.«,t.  In  a  similar  way.  from  the  ai.a  of  the  sur- 
face and  the  density  of  thi    pilch,   it   is  possible  lo  calculate 

on  another  basis  now   much  pitch  should  . ,  rrespond  to  an 
inch  or  a  foot  in  depth.      1  ■'nun  the  latter  figures,  it  appears 
that    the   lake   should    have    fallen   main   more   feel    than  it 
has  in  the    last  30  years,  and   from  a  comparison  ,, 
Its  of  the  fin  ond  calculations,  extending  over 

three  periods  an.l  time  sets  of  levels,  there  is  no  doubl  that 
there  i  in  - 1  be  an  inlliiv  of  fresh  pitch  .it  the  -oil  spot,  w  hich, 
in  the  periods  between  1893  to  1896,  amounted  to  an 
average  of  from  '-'".i to  18, '  tons  per  yea*. 
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therefore,  no  doubt  that  there  is  a  vast  influx  of  pitch  into 
the  lake  at  the  present  time,  amounting  to  at  least  18,000 
long  tons  per  year,  and  adding  to  a  supply  which  must, 
from  the  area  and  depth  of  the  crater,  reach  9,000,000  tons. 
The  enormous  size  and  activity  of  this  deposit  are  equally 
striking. 

Movement  of  the  Lake  Surface, 

The  constant  movement  of  the  surface  of  the  lake,  as 
shown  by  the  course  which  sticks  and  logs  take,  which  rise 
in  the  pitch,  was  well  brought  out  in  the  work  of  running 
the  levels  which  have  been  mentioned.  Stakes  driven  for 
stations  in  levelling  in  a  right  line  across  the  lake  were, 
near  the  more  actively  moving  central  portion,  much  out 
of  line  in  24  hours,  and  within  three  weeks  those  at 
intervals  of  100  ft.  for  600  ft.  from  the  centre  had  moved 
as  follows  : — ■ 


Centre  0  . . 

..  '20-0  ft 

tori 

dil  .. 

. .  12'2  it.  ahead  of  line 

.,      1 

13-5 

„ 

11 

„ 

„       2 

6-3 

„ 

11-0 

„ 

„       3 

1-7 

„ 

o-o 

„ 

,.      -1 

il"J 

„ 

2't 

„ 

5 

0'9 

,, 

3-8        „ 

„ 

..       li 

3'2 

„ 

1'4 

„ 

( In  one  of  the  lines  there  was  an  island  or  mass  of  floating 
vegetation  which  was  marked  by  a  hub  in  1893.  In  1894 
this  island,  GOO  ft.  from  the  centre  of  the  lake,  had  moved 
5-5  ft.  to  the  left  of  the  line,  and  23  ft.  in  the  direction  of 
the  line  toward  the  edge  of  the  lake.  The  position  of  the 
islands  intersecting  the  lines  of  levels  were  also  determined 
in  1896,  and  all  of  them  found  to  have  shifted  their 
position. 

Py  these  determinations,  therefore,  the  activity  of  the 
surface  movement  of  the  lake  is  definitely  settled. 


Proximate  Composition  of  Trinidad  Asphaet. 

When  in  Trinidad  in  1891  I  made  a  collection  of 
specimens  of  the  crude  pitch,  or  asphalt,  at  intervals  of 
300  ft.,  on  lines  laid  out  on  two  diameters  of  the  lake. 
These  were  examined  according  to  the  methods  in  use  at 
that  time,  the  water  having  been  previously  removed  by 
drying  at  100"  C.  and  the  solvents  being  applied  at 
ordinary  temperatures.  The  results  obtained  showed  great 
uniformity  in  the  composition  of  the  crude  asphalt,  but 
were  not  entirely  satisfactory,  for  several  reasons.  The 
specimens  were  taken  too  near  the  surface  of  the  lake  ;  they 
were  liable  to  have  suffered  an  alteration  and  loss  of  light 
oils  by  being  dried  at  too  high  a  temperature  ;  and  the 
methods  of  analysis,  with  the  use  of  light  naphtha  as  a 
solvent,  had  not  beeii  elaborated.  I  found  soon  after,  that 
the  emulsified  water  in  the  pitch  could  be  removed  very 
readily,  without  the  aid  of  heat,  by  grinding  the  pitch  to  a 
fine  powder  and  exposing  it  to  the  air.  The  rapidity  with 
which  the  water  evaporates  and  the  ease  with  which  the 
pitch  dries  is  illustrated  by  the  following  determinations.  A 
piece  of  crude  pitch  was  weighed,  ground,  and  passed  through 
an  80-raesh  sieve,  and  then  exposed  in  u  thin  layer  to  the 
air  of  the  laboratory.     The  loss  of  water  was  as  follows  : — 


Per  Cent. 


5  minutes 

ia      

20        „         

30        

1  hour 

2  hears 

3       

and  ufter  regrindin& 

4  hours 

24      „      

and  in  vacuo  over  H2SO., 


On  exposure  to  air  saturated  with  moisture,  the  powder  of 
crude  pitch  after  final  drying  in  vacuo,  gained  in  12  lours 
2-8  per  cent.,  an   amount  of  hygroscopic  moisture  which 


is  not  large,  which  is  quite  different  from  the  emulsified 
water  originally  present,  and  which  evaporates  as  soon  as  the 
bituminous  cells  which  enclose  it  are  broken  down.  In  fact, 
the  manner  in  which  the  water  exists  in  Trinidad  asphalt  is' 
quite  different  from  that  in  which  it  is  found  in  most  other 
substances  occurring  in  nature,  since  it  cannot  be  removed 
by  diffusion  or  osmosis,  as  in  the  case  of  drying  a  lump  of 
clay  or  a  vegetable  structure,  but  only  by  breaking  down 
the  enclosing  cell  wall  of  bitumen.  The  novelty  of  this 
method  of  drying  the  crude  asphalt  was  acknowledged  by 
the  Patent  Office  and  a  patent  granted  therefor.  The 
peculiarity  has  since  been  noticed  by  other  investigators. 
1  )wing  to  the  ease  with  which  the  water  can  be  removed 
from  Trinidad  lake  asphalt  in  this  way,  a  means  was  afforded 
of  collecting  the  pitch  and  drying  it  at  the  lake,  so  that  no 
change  could  take  place  in  transit. 

A  final  series  of  samples  was  collected  for  me  in  this  way 
by  Mr.  P.  W.  Henry,  during  his  work  at  the  lake  in 
February  1894.  In  order  also  to  obtain  true  representative 
samples  of  the  material  forming  the  mass  of  the  deposit,  the 
surface  samples  were  taken  about  2  ft.  below  it,  and 
others  from  the  borings  which  have  been  mentioned  as 
extending  as  deep  as  135  ft.  at  the  centre  and  150  ft.  on 
the  edge.  I  was  thus  supplied  with  a  set  of  samples 
which  fairly  represent    the    true    character   of   tho    crude 

pitch  as  it  exisits  in  the  lake.    These  samples  were  exami i 

as  follows: — 


Method  of  Analysis. 

Separate  weighed  portions  of  the  material  dried  ,,,  vacuo 
over  sulphuric  acid  were  extracted  in  beakers  with 
successive  portions  of  hot  carbon  bisulphide  and  naphtha  of 
88°  P.,  the  decanted  solvents  being  passed  through  a  Gooch 
crucible  with  heavy  asbestos  felt.  The  filtrate  was  allowed 
to  settle,  in  the  case  of  the  carbon  bisulphide  extract,  for 
24  hours,  again  decanted,  and  any  fine  sediment  which 
had  passed  the  filter  brought  upon  it.  The  losses 
represented  the  bitumen  soluble  in  the  two  solvents.  The 
mineral  matter  was  determined  by  direct  ignition,  and  the 
organic  matter  not  soluble,  by  difference.  This  determi- 
nation by  difference  is  too  large,  owiug  to  too  great  loss  ,,11 
ignition  in  the  determination  of  the  mineral  matter;  an  I  too 
small,  owing  to  the  calculation  as  bitumen  of  some  substance 
that  is  left  in  the  bisulphide  solution  which  is  not  bitumen. 
The  two  errors  nearly  neutralise  each  other,  although  in 
more  recent  analyses  the  carbon  bisulphide  solution  is  finally 
burned  and  ignited  and  the  amount  of  mineral  matter 
found  subtrated  from  the  loss  taken  as  the  amount  of 
bitumen. 

Great  care  is  essential  in  these  determinations,  especially 
that  the  solvents  be  perfectly  dry.  On  this  account 
bisulphide  is  much  more  suitable  for  use  than  oil  of 
turpentine  or  chloroform,  as  it  is  not  nearly  so  hygroscopic, 
although  it  is  not  quite  as  complete  a  solvent  unless  used  hot. 

Examined  in  this  way,  the  following  results  were  obtained 
for  the  1893  collection  (see  next  page). 

In  these  analyses  of  the  surface  samples  an  even  more 
striking  uniformity  in  composition  is  found  than  in  those 
collected  in  1891,  owing  to  the  care  in  their  collection  and 
preparation  and  to  the  method  of  analysis.  The  amount 
of  bitumen  is  somewhat  higher,  on  account  of  the  more 
thorough  extraction  (to-day,  with  still  further  improvements 
in  our  mode  of  treatment,  it  would  be  even  more  so),  but 
relatively  we  find  the  same  evidence  of  a  fixed  propor- 
tion of  bitumen,  mineral  matter,  and  organic  matter  not 
bituminous. 

In  the  samples  from  the  boring  at  the  centre  of  the  lake, 
which  extended  to  a  depth  of  13.">  ft.  and  was  still  in 
asphalt,  we  find  not  as  ureat  uniformity,  because  of  the 
way  in  which  it  was  necessary  to  collect  them  by  washing 
the  particles  detached  by  the  boring  machine  up  through 
the  bore  with  a  current  of  water  and  catching  the  material 
in  a  pail,  where  it  was  allowed  to  settle  and  the  sample 
taken.  Nevertheless  the  results  are  sutfieiently  close  to 
show  that  the  material  at  all  depths  is  the  same,  ami  when 
they  are  aveiaged  the  agreement  between  the  composition 
at  the  surface  and  for  :iu  average  depth  are  remarkable. 
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Average  Composition  or  Tri.vidad  Like  Pitch  or  C'n 


(  11. 1.  -i,  MM  ft.  from  centre 

i  ircl   6,  600  (i.  from  centre 

8,  BOO  ft.  from  centre 

I",  1,000  ft.  from  centre 

12,  1,100  ft.  from  a  utre 

Genera]  average  

from  centre 


Bitumen  by 

M    M-TTll 

Hatter. 

soluble. 

Soluble  in 
Naphtha. 

T..!:il  Bitumen 
thus  soluble. 

Per  Cent 

PerCent 

:.v  11 

Per  1 
!r."7 
9'61 

9-78 
9-72 

Per  Oent, 

• 
Jl'07 
Sl-M 
. .  I  -  7  7 
81-72 

PcrOent 

. 

54-92 

57-61 
57-51 

. 

Average  Costros n  oi  Tiunidad  Lake  Pitoh  prom  mi    i: 


54-ae 


S5-!m 


sr.vj 


The  average  composition  of  the  two  lots  of  samples  from 
the  Burface  and  from  the  boring  is  as  follows:  — 


—        Bitumen.   Mineral.    0 

"            Total 

1 

Boring — 

54-60 

B-72 

31 '53 

l'erCent. 

.-.77'.' 
57-07 

At  the  side  ol  the  lake,  the  boring,  about  100  feet  from 
Ihe  edge  of  the  crater,  showed  Bimilar  pitch  to  that  on  the 
Burface  for  '■<  ft.,  after  which  ther<  was,  as  has  been  men- 
tioned, a  i  ban  [i  ,  an    i   position  of  the  borings  proves. 

to  be  that  of  sand  and  soil  mixed  with  asphalt,  showing 
that  the  side  of  th  hi  d. 

The  uniformity  of  the  promimate  composition  of  all  the 
pitch  that  exists  in  the  lake  and  is  newlj  forming  there, 
I,  ;l,i.  me  i,  bi  licve  also  that  the  name  Parianite^suggi  sted 
foi  ,i  b*  Prof,  Peckbam,  s  a  mineral  species,  is  entirely 
justif"  d, 

l.l  1 1  .mi  s    Sol. i  nil     i  S    N  (I'll  ill  I. 

K  ,ii\  i.  i '  189S  I  Bhowed  thai  between  the  refined 

products  of  that  pitch  from  the  Trinidad  lake  and  that  from 
deposits  outside  of  Ihe  lake,  known  a-  "land  asphalt,"  a 
,i, , uided  difference  could  be  dot<  cted  in  the  relative  amount 
df  their  total  bitumen  Bolnble  in  88    naphtha. 

Determinat ,  in  the  same  way,  of  the  an nt  soluble 

in  the  lake  Bamples,  collected  by  Mr.  Henry,  have  proved 
,,1  interest  in  connection  irith  the  comparison  of  those  from 

tl„.  inrfi ituI  from  die  borings.    The  average  percentage 

of  bitumen  soluble  in  naphtha,  in  both  the  surfaci  sat 

and   those  fr the  boring  at   all  depths,  is  the  same,  or 

nearly  so-    57*79  and  57*67  pei   cent.;  but  mi  the  sui 
itself  the  amounl    is  found  to  diminish  somewhat  toward 
the  edge  ol  the  lake,  and  ii  Ihe  boring  the  average  for  the 
I,,. i    7 1 1  ft,  is  56  BS  pel  cent,  while  for  the  second  it  is 
58-50  per  cent.     Tb(  effect  ol   age  is  seen   in  t'< 
much  in  the  same  waj   as,  to  a  much  gn  t,  is 

found  lo  1"'  the  case  with  the  land  a-]. halt. 

I  in    i>i  posi  i-  "i    Laud    \->  m  w  t. 

Hi  yond  the  boundaries  of  the   Trinidad  .  and 

between  il  and  the  si  a,  and  ovi  u  in  tfa  ound 

deposits  of  orude  pitch   v<  ry  similar  to  that  In  the  lake  oi 
in  some  stage  of  alteration  which  permit*  of  their  recognition 
m,  being  i         all*  derived  from  puch  material     The  cl 
u-r  of  il»'  pitch  from  these  depotits,  which  Is  techi 
known  as  land  pitch,  was  discussed  in  my  earliei  reports. 
•|'l„.  jubii .  :   i  .     i  real  technical  interei  • 

sinco, 

I'here  is.  no  doubt  thai  a  large  area  to  the  north  and  east 

of  the  lake  ( '  i";-   lai |uantitics, and  ii  has  been  an 

open  qui  tion  as  to  how  it  got  there.  Manrosa  describes  an 
overflow  ii tholuke,  and  to  this  i-  undoubtedly  due  the 


presence  of  pitch  on  the  hinds  adjoining  it  and  for  some 
distance  toward  the  sea  to  the  east,  but  a  large  amount  of 
the  pitch  must  has  been  ejected  independent)*  of  the  lake 
source  of  supply,  but  bo  long  ago  that  it  has  now  been 
buried  with  soil.  'I'here  ha--  been  no  Overflow  for  years, 
nor  am  evolution  of  fresh  pitch  at  any  point  in  the  neigh- 
bourhood of  the  lake,  •  or  two  small  cones,  so  that 
is  no  activity  to-day  which  will  reveal  what  happened 
in  past  centuries.  The  pitch  has  reached  th  ire  in 
many  instances,  and  even  forms  reef-  beyond  it.  It  is 
spread  oul  on  the  Point  d'l  >r  estate  to  the  east  of  the  lake, 
evidently  in  n  large  -hot,  which  seems  more  like  an  evolution 
of  pitch  independent  of  the  lake  supply  than  any  other. 
This  has  '  ■  eo  o*  ergrow  n  for  Borne  time,  and  it-  age,  w  bich 
can  only  be  determined  by  the  change*  which  analysis  would 
show  it  to  have  undergone,  is  <1  lubtful. 

VThcre  the  pitch  comes  in  contact  with  salt  water,  it  is 
hardened  and  dot  ■  noi  r..t,  and  to  this  cause  arc  due  the 
asphalt  pebbles  of  all  sizes  and  Bhapes  found  upon  the 
beach.  Where  exposed  to  the  alternate  action  of  the  bm 
watet  and  ait .  thi  pitch  is  converted  into  alteration  product-, 
which  will  be  noticed  later  in  this  paper. 

It  :-  evident  that  the  pitch  forming  the  laud  deposits  is, 

whole,  of  very  varied  character,  and  to  be  found  in  all 

stage-  of  alteration.     The  results  of  a  chemical  and  physical 

aination  of  some  of  these  prodncts  were  given  in  my 

189:;  report.    The*  have  been  considerably  extended  since 

that  time, 

PitOXXKA mil -ill. i\    -mi    I'n.  .!  i  i.  in  -   i.r   TaraiBAD 

A-l'll  M  T    I  ROM    till     I    vNI>    I  'l  i  ■ 

From  the  results  of  the  examinations  of  the  specimi  us  of 
pitch  collected  bj  me  in  1891  from  the  land  deposits,  the 
conclusion  was  drawn  that  the  relative  proportions  of 
bitumen,  organic  matter  not  soluble,  and  inorganic  or 
mineral  matter  iii  this  t.irin  of  pilch  were   I  rent, 

in  carefully  selected  material  from  which  all  oxidised  and 
and  altered  pitch  has  bei  n  excluded,  from  those  found  in 

the  lake  Bubstance.     The  an at  of  water  was,  however, 

proved  to  van  s iwhal    in  the  land  pitch,  and  in  the  dry 

material  the  proporti  i  ntire  bitumen  which  was 

soluble  in  naphtha  of  lou  ivit*     0-63  to  0*64 — 

was  shown  to  be  decidedly  smaller  in  the  land  than  in  the  lake 
-ample-,  while  the  physical  properties  of  the  two  kinds  of 
asphalt  also  proved  different  As  these  results  and  con- 
clusions were  ol  il  and  tecbnii  tanos, 

and  a-  the  latter  had  been  questioned  bj  certain  per -, 

it  -i  eined  adv  isablc  to  repeat  the  deti  I  s  1 1 1  *  a  new 

lection  ol  samples  from  all  the  land  deposits  which 
available,  drying  oul  the  water  in  vacuo  after  pulvi 
th  it  the  bitumen  might  not  be  In  an}  way  alt.  red  by  b  at. 
Examinations  of  a  coll,-,  tion  of  representative  land  pitch 
spe  iinen-,  made  for  me  bj  Mi.  Kearney  in  189  I    it  the  same 
time  that  he  gathered  a  series  of  lake  Bamples,  resulted  a- 
follows,  the   naphtha   used  having  a  .  in  r 

solvent  pow.i   than  that  iii  \i^r  in  examining  tin  samples 
by  Mr.  Henry . 


Jan.  31,1808.] 
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Analyses  op  Land  Pitch,  Dried  in    Vacuo, 
Kearney  Collection. 


No.  1.— 

Specimens  from  Lot  C,  nearest  the  Lake. 

■ 

Bitumen. 

soluble 
CS„. 

Mineral 

Matter. 

(ir-inie     Bitumen- 
u'"a,uc-     soluble 
not       ;     Petro. 

coin  hie           1,'"ln 

soluble.    Naphlha 

Total 

Bitumen- 
soluble. 

Per  Cent. 
SI- 03 

Per  Cent.   Per  Cent.   Per  Cent.  Per  Cent. 
36-»          9-48            33-02          Sril 

No.  2. —  Specimen*  from  Crown  Lands  Luis  adjoining  C. 


Average. 


53-81     i      30-02 


S-57 


32-29  iio-ol 


No.  3. — Specimens  from  Ea.it  of  Road.  Middle  Ground. 


Average. 


53-31  3780  9  80  SP25  89-74 


No  4. — Specimens  from  Village  I^ots,  nearest  the  Gulf. 


Average. 


58'»7         37-78 


lo-ol 


31-12 


coil; 


Average  Composition  of  Lake  Pitch,  Dried  in 
Vacuo,  Kearney  Collection. 


Bitumen- 

soluble 


CS., 


Mineral 
Matter. 


Average, 


Percent.  PerCenl 
5f25    ;      30-51 


not  Petro. 


Total 

Bitumen- 
soluble. 


Per  Cent.  Per  Cent.  Per  Cent. 
9-Jt  35-41  65-27 


Average  Composition  of  Land  Pitch,  Dried  in 
Vacuo,  Kearney  Collection. 


•      Eit/ht 

Specimens  from  Lot  C,  neir  the  Lake. 

Average 54-03          80-49    [      9'4S 

33-02          61-11 

Four  Specimens  from  Crown  Land  Lots  adjoining  C. 

53-81    i      36-62 

9'57 

32-29          60-01 

Five  Specimens  from  East  of  Road,  Middle  Ground. 

9-89           31-25 

59  71 

Seven  Specimens  from  Village  Lots,  near  the  Gidf. 

General  aver- 
age. 

52-27 

53'IU 

37-73 
37-10 

10-01          31-42          60-12 
0-71          31-09          60-14 

I 

These  averages  enable  us  to  compare  the  composition  of 
the  pitch  from  various  parts  of  the  deposits  outside  the  lake 
among  themselves,  as  well  as  with  that  of  the  lake  pitch 
analysed  under  similar  conditions.  It  appears  in  the  most 
striking  way  that  the  further  from  the  lake  the  pitch  is  found, 
the  more  it  shows  sigus  of  age,  as  evidenced  by  the  increase  of 
the  percentage  of  organic  matter  not  soluble,  that  is  to  say, 
of  altered  bitumen  and  of  mineral  matter,  and,  generally,  a 
decrease  in  the  per  cent,  of  the  total  bitumen  which  is 
soluble  in  the  naphtha  used.  The  lake  pitch  has,  wiili  the 
naphtha  used  as  a  solvent,  65  -3  per  cent,  of  its  bitumen 
soluble  in  naphtha,  while  just  outside  the  lake  the  land 
pitch  has  only  01- 1,  and  further  on  only  59-7  per  cent, 
soluble.      This   may   seem  a   small    difference,   but    it    is 


evidence  of  a  large  change.  In  a  glance  pitch,  examined 
in  the  same  way,  49  per  cent,  only  of  the  entire  bitumen  was 
found  to  be  soluble  in  naphtha,  in  lake  pitch  65-3.  Land 
pitch  may,  therefore,  be  inferred  to  be  about  a  quarter 
converted  from  lake  to  glance  pitch. 

The  relations  between  the  composition  of  the  two  kinds 
of  pitch  has  also  been  shown  in  comparing  the  results  of 
analyses  of  some  land  samples  collected  by  Mr.  Henry  at 
the  same  time  that  he  gathered  the  lake  specimens. 
Analysed  with  them,  the  three  sets  of  material  were  found 
to  have  the  following  average  composition  :— 

Comparative  Composition  o/lS94  Samples. 


Bitumen. 


Organic 

insoluble. 


Mineral 
inorganic, 


bake,  2ft.  below  surface 
,.  boring,  135  tt.  deep 
at  oentre. 

band 


54-92 

5f00 


52-30 


9 '72 
:rit 


11-24 


35- 10 
35-90 


36-40 


_ Bitumen  soluble 

in  Naphtha. 

Total  Bitumen 
soluble  in  Naphtha, 

I^ake,  2ft.  below  surface 
boring,  135{t.  deep 
at  centre. 

:n-72 
81-53 

29-02 

Per  Cent. 
57-70 
57-67 

55-43 

The  same  relative  differences  are  seen  as  in  the  pre- 
viously mentioned  series. 

Again,  we  have  the  evidence  of  another  investigator. 
Prof.  S.  F.  Peckham,  who  gives,  in  the  American 
Journal  of  Science  for  March,  1896,  a  series  of  analyses 
of  specimens  of  crude  lake  and  land  pitch  which  he  collected 
personally  in  1895.  I  have  rearranged  these  analyses, 
classifying  them  according  to  their  lake  or  land  origin, 
and  leaving  out  one  analysis  of  lake  pitch,  No.  21,  which 
is  plainly  in  error.  Averages  derived  from  these  analyses, 
which  are  as  follows,  although  carried  out  on  somewhat 
different  lines  from  mine,  permit  of  the  same  conclusions 
in  regard  to  the  changes  which  have  taken  place  in  the  land 
samples  : — 

Ckude  Lake  Pi  ran. 


Percentage  soluble  in                Percentage  of  Total 
Bitumen  only  soluble  in 

SSS  BBSS 

1   T,,til      Potir,      Boiling 

t01''"-  !    men.      Ether.  Tu?H  f0,'m- 
tine. 

Average 

35-2    :    12-4 

5-2 

52-8        66-8        23-3 

9-9 

Crude  Land  Pn 

OH. 

Average 

33-3 

11-9 

6-5 

5f7 

04-7 

23-0 

12-3 

Lron  Pitch. 

\n.  :■... 

33  0 

13-8    1      9*9 

57-2 

58-7 

24-1 

17-2 

The  additional  determinations  of  bitumen  made  by 
I'rof.  Peckham  with  chloroform  also  furnish  some 
additional  and  conclusive  evidence  of  the  differences 
between  the  two  kinds  of  material.  These  show  thai  the 
average  laud  specimen  contains  2 -4  per  cent,  more  of  its 
bitumen  in  this  difficultly  soluble  form,  while  iron  pitch, 
which  is  acknowledged  to  be  of  no  value  t'ov  paving  purposes 
and  is  always  rejected  in  digging  laud  pitch,  has  7-3  per 
cent,  more  of  its  bitumen  in  this  form.  From  this  we  can 
draw  the  inference  that  the  laud  pitch  collected  by  Prof. 
Peckham  is  one-third  converted  into  iron  pitch,  and  of 
so  much  less  value  than  lake  pitch  for  paving  purposes. 
In  fact,  his  results  are  as  conclusive  evidence  of  the  differences 
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between  lake  and  land  pitch  as  any  that  ha\e  been  nfl 
and  confirm  the  results  of  experience  with  the  asphalt  from 
the  land  deposits  in  the  laying  nl  street  pavem 

Composition*  op  s"i  i   Pitch  atkd  Prrcn  fbom 

llunv    I  f « ►  l  i  - 

As  has  been  shown,  the  soft  pitch  i-  in  an  active  state  of 
change,  vo  that  it  might  be   reasonably  Bupposcd  thai   it 

wimlil  vary  Bomewhat   i mposition  from  the  general  run 

of  pitch  in  the  lake  .V  Bpecimi  i  i  t  this  mati  rial,  after 
standing  until  it  had  ceased  to  ^i\  <■  off  gas,  was  examined, 
according  to  the  improved  methods,  with  tin-  following 
results 

I 28*8  I 



The  melted  material  had  the  following  composition:  — 

Bitumen 63*  i 

inic  insoluble 8*8 

Mineral 

140*0 

The  amount  id  mineral  matter  and  water  is  the  same  a- 
in  the  ordinary  pitch,  bat  the  percentage  of  bitumen  is 
higher, and  not  bo  much  has  been  converted,  with  evolution 
gas,  into  the  insoluble  form.  <  in  heating  to  the  melting 
point,  there  ;-  a!-"  a  loss  of  gas.  which  corresponds  to 
that  which  would  take  place  slowly  under  ordinary 
circumstances  in  the  lake  with  the  gradual  change  and 
hardening  "f  the  material. 

Samples  ol  lomparatively  soft  pitch  from  a  blow  hole, 
a  loot  or  two  in  diameter,  near  the  power  plant,  a  few 
feet  beyond  the  edge  of  the  crater,  were  examined  to 
determine  if  this  was  from  the  same  source  a-  tin!  rest  ol 

the  deposit,  and  with  the  following  results 

Per ' 

Bitumen M*0 

nic fi 

Mineral 36*9 

Mow      hole-,      Of       Which       tWO     Wele      secil     llCIII       tllC 

hike,  therefore,  must  be  connected  with  the  maui  supply  ; 
but   the)    an-  mil  aeeoinpani.il  in  their  evolution   by   any 

water,  as  at  the  centre  of  the  lake. 

WATBB     IN      lltl       I'llitl      \M>     IN      1111       I .  \  K  1 

inalyses  of  the  crude  pitch  in  1891  showed  that 
there  was  a  loss,  on  beating  the  samples  that  had  been 
brought  from  the  lake  without  drying  ti>  100  C,  ol  from 
25*8  to  80*6  per  cent.     This  was,  of  .h  water- 

but  in  -inic    cases,  at   the  comparatively  high   temperature 

employed,  6 gas  and  light  oil  was  driven  off,  while  in 

others  there  bad  been  a  loss  of  water  in  transit,  [n  the 
dried  Bamples  of  189*1  it  was,  ol  course,  impossible  to 
determine  the  water,  but  this  has  keen  done  with  carefully 
M  samples  of  the  crude  pitch  from  large  and  fresh 
roes  as  soon  as  they  wen  discharged  in  New  "fork. 
In  tlil-  way  it  has  been  found  that  the  amount  varies  but 
little  from  the  limits,  28* S  to  29  per  cent.  On  this  basis 
the  comp  itition  of  the  crude  pitch,  as  taken  from  the  lake, 
by  Mr.  Henry,  although  analysed  in  a  dried  condition, 
was 

\\  iter 28*g 

Mineral  mailer ■_•■,-  i 

i  ir-   .                                 oarbon  disulph 
anion 

Of  the  character  of  the   water  in  tl rude   pitch,  ii  was 

shown  in  1892   that    it    was    Strongly  mineral.      Altec, 
collect  it  in  any  other  way  than    by  inching  the  crude  pit   h 

and  allowing  il  to  rise  to  the  -urfaee  line  lie,  n  unsuccessful, 

although    it   would   h.'    more   satisfactory 

ordinary  temperatures  and  without  i lensation  or  chang.;. 

A- thus  secured  from  the  -tin  in  which  the  fire-refined 
asphalt  i-  produced,  and  in  a  somewhat  concentrated  con- 
dition, it  had  the  following  characteristics: — 

I     tin. 

(in  evaporation  tun  residuo  was  equivalent  1 

17 ■ 1-1 

I80TJ I, 

ted  gently '.van 


An  analysis  of  a  more  concentrated  specimen  was  given 
In  my  ls'.i^  report. 

These  specimens  of  water  from  the  -till-  must,  of  course, 
have  become  very  much  concentrated  beyond  their  normal 
condition,  hut  they  illustrate  its  nature  as  well.  It  contains, 
as  most  striking  constituents, iodine  an  character- 

istic of  thermal  water),  ami  ferrous  sulphate,  which  gives  it 
a  strong  acid  reaction,     There  is  also  a  remarkably  1, 
percentage  of  ammonia,  the  presence  of  which  is  of  great 
interest.     The  principal  -ah-  nre  chlorides  ami  sulpbai 
and  its  acidity   is   sufficiently  great   to  attack  and   corrode 
deeply  the  Bteel  buckets  in  which  the  crude  pitch  is  brought 
from  the  lake  to  the  shore.     In  fact,  the  ground  and  suit 
wat.r.  wherever   it   come-  in   contact  with    the.  crude  pitch. 
acquires  an  acid  reaction,  and  has  been  found  nnsuited  for 
use  in  boilers. 

Mini  l:  w.   Sl'BIKG    IN     nil     1.  \M  . 

In  a  further  investigation  of  the  soft  pitch,  and  the 
manner  in  which  il  appears  in  the  lake,  it  was  obsi  n  d  that 
in  addition  to  the  evolution  of  gas,  then   was  also  alai 

volume  of  water  brought  up  with  it.  which  deposited 
sulphur  on  standing.  Some  of  this  was  collected  lor  ine  b*j 
Mr.  I'arli  ton  I  .reem.   ami    on    analysis   gave    the    following 

results.  It  was  obtained  by  making  a  depression  in  tin- 
soft  pitch.,  where  no  rain  and  surface  water  could  flow  in. 
and  collecting  what  gathered  there.  Unfortunately  it  had 
Buffered  considerable  alteration  before  reaching  this 
count  r\     — 

(.mis.  per  Kiln. 

gravity 1*031*8 

84*100 

D.ftTa -J7- 193 

Potassium,  K 0*618 

Chlorine,  CI as-jm 

Sulphuric  acid,  80  3 : 

Calcium  oxide,  CaO Trace 

Magnesium  oxide I 

I  l.  i'i  i. S*70  ' 

Silica,  SiOi n*»a 

liter 

73*060 

Tin-  composition  of  this  water  proved  very  surprising.     Ii 
was   natural  to  Bupporethal   ii  would  I"-  the  suae  as,  or 
similar  to,  that  in  emulsion  in   the  crude  pitch,  but  ill- 
it  appears  to  be  alkaline  in   reaction,  to    effervesce  with 
mills,  to  bi  sli  rich  in  suit-,  ami  quite  a  different 

water.  In  the  amount  of  Bait*  il  iniitains.it  is  ten  times 
as  strong  us  sea  water,  and  equal  in  strength  to  the  lliunadi 
.latins  spring, although  the  salts  are  almost  entirely  chloi  idi  - 
and  not  -nlphates.  The  water,  on  standing  for  some  time. 
deposits  ;i  large  amount  of  sulphur  from  decomposition  of 
hydrogen  sulphide,  and  this,  with  the  presence  of  oarbenates, 
may  explain  why,  on  the  removal  of  pressure  as  the  water 
approaches   tbi  is   such    an    evolution    of 

carbonic  acid  and  hydrogen  sulphide.  The  blowing  off  of 
puffs  of  the  gas  from  time  to  time  in  the  soft  pitch  is  due 
to  it-  collection  in  masses  sufficiently  large  to  force  their 
way  through  it.  &n  explanation  of  why  an  alkaline  water 
is fi oiiud  free,  and  only  mixed  with  the  soft  pitch  while  an 
acid  water  holdii  ■  sulphate  in  solution  is  emnsified 

with  it.  remains  to  be  found. 

It  is  evident,  however,  that  this  mineral  spring  at  the 
lake's  centre  is  the  means  of  bringing  the  fresh  asphalt  to 
tin-  BUrfil.CC,   ami   i-.   perhaps,    a-   much    responsible   for  the 

evolution  of  gas  a-  is  the  pitch  it 

I  .  I-     El     -IV  I    I'     111       I  III       l'l  I  .11. 

It  was  shown  in  1892  that  the  crude  pitch  iii  the  lake 
continues  to  evolve  gas  after  i>  has  turned  quite  hard,  ami 
also  whan  it  is  heated  and  melted.  This  gas  proved  to  be 
principal!*)  hydrogen  sulphide  and  carbonic  ocid  at  the 

-pot.  and  it  -'  i mid  of  interest  to  learn  whether  tin-  sai 

-  are  evolved  on  healing.    For  this  purpose  Bomc 

fre-h  pitch  from  the  lake  was  placed  in  a  flask  and  heal.  .1 
in  a  bath,  mi \  gradually  at  first,  ami  afterwards  approach- 
ing the  fusing  point.  The  evolved  gas  was  at  Br-st  all  car- 
bonic acid,  and  at  higher  temperatures  all  hydrogen  sulphide. 

No  other  gases  were  found,  and  i  Ipeciallj  UO  mar-h  gas. 
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The  same  gases  are,  therefore,  evolved  on  heating  the 
crude  pitch  as  are  found  at  the  lake's  centre,  but  hydrogen 
sulphide  only  at  a  comparatively  high  temperature.  How 
much  of  each  gas  is  derived  front  the  water  in  the  pitch, 
and  how  much,  if  any,  from  the  reducing  action  of  hydro- 
carbons on  sulphates,  or  from  splitting  off  of  hydrogen 
sulphide  by  hydrocarbons  in  the  act  of  condensation,  has 
not  yet  been  determined. 

Mineral  Matter  in  the  Pitch. 

The  mineral  matter  in  Trinidad  asphalt  consists  of  silica 
principally,  accompanied  by  some  (day,  oxide  of  iron,  and 
the  substances  soluble  in  the  water  of  the  crude  pitch. 

An  analysis  of  the  entire  ash  left  on  burning  the  crude 
pitch  resulted  as  follows  : — 


Soluble  in 
Acid. 


Insoluble.         Total 


Bilica,  SiOa 

Alumina.  AJa03 

Ferric  oxide.  l'V  <  >;. . 

Lime.  Call 

Magnesia,  51^0 

Soda,  Xa20 ,... 

Potassium,  K 

Sulphuric  oxide,  SOj 
Chlorine,  CI 


.. 

70-64 

7<n;i 

7'3s 

!i-i;ii 

17-01 

li'.'il) 

3-32 

7-62 

o-  u; 

0-24 

0-70 

o-ii 

0'7:» 

o-iio 

1-5C 

1-68 

0-35 

, , 

0-35 

0-97 

,. 

(I".I7 

0-22 

u-22 

17 '35 

82  -05 

lllll-IIJ 

The  silica  under  the  microscope  appears  in  the  form  of 
flakes  with  sharp  fracture.  It  seems  probable,  as  sug- 
gested by  Dr.  Carl  Barus  and  Prof.  Peckham,  that  it  must 
have  been  deposited  from  solution  in  the  water  found  in 
the  pitch.  The  particles  are  naturally  much  larger  than 
those  of  the  rest  of  the  mineral  matter,  although  in  them- 
selves very  small.  By  treatment  of  the  ash  with  strong 
acid  to  remove  the  soluble  portion,  the  silica  can  be  obtained 
in  a  white  condition,  but  mixed  with  some  impalpably  fine 
white  clay,  which  can  be  separated  by  decantation.  It  will 
be  seen  that  the  insoluble  portion  of  the  mineral  matter  of 
Trinidad  pitch  contains  8.V4  per  cent,  silica. 

Some  of  the  mineral  matter  is  so  impalpable  fine  that  it 
will  not  separate  from  a  solution  of  melted  or  dried  Trinidad 
patch  in  any  of  the  usual  solvents  even  after  days  of  stand- 
ing and  many  hours'  treatment  in  a  centrifugal.  It  will 
pass  also  through  the  finest  filters.  It  has  been  thought 
by  Peckham  and  others,  on  this  account,  to  be  chemically 
combined  with  the  organic  compounds  of  the  asphalt,  but 
I  have  found  that  by  continued  swinging  in  a  centrifugal 
it  can  be  so  far  reduced  that  it  amounts  to  but  2  per  cent., 
and  is  plainly  only  in  a  state  of  mixture  with  the  bitumen, 
since  an  analysis  of  the  very  finest  portion  recovered  by 
burning  the  pure  bitumen  thus  swung  out,  shows  that  it  is 
a  ferruginous  clay,  and  could  not  possibly  be  combined 
with  organic  matter,  since  it  consists  of  silicate  of  alumina, 
and  a  very  considerable  amount  of  sulphuric  acid,  as  well 
as  oxide  of  iron. 

Analysis  of  Fines/  Mineral  Mutter. 


Insoluble 
in  HC1. 


Total. 


83'Ot 
11-74 

3-20 
f  Ml 
1-18 
0-5'i 

7  10 

32 '  36 

WS8 

1V.O 

CaO 

1-40 

1         (I'll 

13-11 
3-65 
1-83 

ns 

0-53 

7-10 

■11-29 

5S-94 

100-23 

Kesidual  Mineral  Matter  from  Weathering 

of  Pitch. 

On  the  shore  at  Brighton  near  the  pier,  and  in  several 

places  along  it  toward  Guapo  are  found   brilliant   red   cliffs 

or  ledges,  some  of  which  have  been  termed  porcellanite  by 


Vt  all  and  Sawkins  and  others.  A  careful  study  of  these  in 
1S95  convinced  me  that  at  least  that  one  at  Brighton  owed 
its  origin  to  the  weathering  out  of  a  mass  of  pitch  which 
had  run  down  to  the  shore,  hardened  and  then  lost  its 
organic  matter.  The  bright  red  colour  is  characteristic  of 
the  mineral  matter  of  Trinidad  pitch  and  the  material  of 
the  ledge  reminded  one.  who  is  accustomed  to  see  the  ash 
of  pitch  constantly  in  the  laboratory,  of  this  substance.  A 
careful  examination  enabled  me  to  collect  specimens  of  the 
material  in  all  stages  of  conversion.  As  at  first  oxidised  it 
becomes  a  rotten  friable  mass  of  black  material,  which  with 
the  further  disappearance  of  the  organic  matter,  cements 
itself  together  into  the  hard  red  mineral.  I  have  no  doubt 
that  some  of  the  other  similar  red  cliffs  along  the  shore  may 
have  originated  in  the  same  way  with,  perhaps,  modifications 
of  the  conditions  under  which  the  change  has  taken  place. 
The  red  miueral  from  Brighton  is  porous,  rather  easily 
reduced  to  a  powder,  and  has  the  following  composition  : — 

Water  at  110°  c 0-31 

Loss  i>n  ignition -j-iv.t 

Silica.  Sill, :r;;t 

Alumina,  AbO, 12-40 

Ferric  oxide,  Fe203 12-54 

Lime.  CaO Tine 

Magnesia,  MgO 117:1 

Soda,  NaaO 1  ,;n 

Potash,  KjO -09 

Sulphuric  oxide,  SO., Trace- 

Total 100'06 

Soluble  in  HOI 1270 

Peckham  (Amer.  Phil.  Soc.  1897,  Feb.  5)  has  described  a 
similar  alteration  product  of  asphalt  in  Ventura  County, 
( 'alifornia,  and  attributes  the  result  to  the  action  of  heat. 
The  "  expulsion  of  carbon  "  is  as  complete  in  Trinidad  as 
in  California,  and  yet  the  transition  products  show  no  signs 
of  heat  as  an  element  in  the  process.  It  has  been  purely 
oue  of  slow  oxidation,  aided  by  the  hardening  a  tion  of  salt 
water,  which,  perhaps,  is  necessary  in  this  case,  as  the  led 
product  is  only  found  along  the  shore. 

Clay. 

Underlying  these  masses  of  altered  pitch  on  the  beach  at 
Brighton,  is  a  bed  of  grey  clay  with  streaks  of  oxide  of 
iron,  and  underneath  tins,  yellow  sand  of  which  the  beach 
is  formed.  This  clay  is  very  greasy  and  has  the  following 
composition  : — ■ 

Waleral  110°  C 2'Ki 

„     on  ignition 7v,7 

Silica,  SiOj 83"56 

Alumina,  AMI,, 17 '42 

Ferric  oxide,  Fe2<  >.( 6'00 

Lime,  CaO Trace 

Magnesia,  MgO 0*89 

Soda,  NajO 0'41 

Potash,  KaO 1st 

Sulphuric  oxide,  SO. Trace 

Total 100-19 

Soluble  in  1101 14-69 

The  coincidence  in  composition  between  this  clay  and 
that  found  in  the  asphalt  is  striking.  When  mixed 
thoroughly  with  water,  dried,  and  reduced  to  a  powder,  it 
has  a  colour  which  is  quite  like  that  of  the  mineral  residue 
of  the  pitch  and  it  would  seem  at  first  glance  as  if  this  clav 
might  be  the  source  of  that  found  in  the  lake  asphalt. 
especially  as  the  bed  dips  under  the  lake.  It  is,  however, 
impossible  to  explain  how  it  could  be  in  any  way  mixed 
with  the  bitumen  at  such  a  high  level  in  the  regular  and 
fixed  proportion  in  which  it  occurs  in  the  pitch. 

It  is  of  interest  in  this  connection  to  note  that  under  the 
land  pitch  deposits  where  they  have  been  carried  to  a 
sufficient  depth  in  the  lots  in  the  village  of  La  Brea,  a 
clay  is  encountered  which  is  described  as  black  and  oily 
and  that  no  asphalt  is  found  below  this,  while  in  five 
borings  extending  at  intervals  from  the  shore,  1,7U0  ft.  out 
into  the   Gulf,  along  the  line  of  the  iron   pier,  there  havo 
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1 n  found  -trata  of  claj  below  the  silt  forming  th>-  bottom, 

anil  belonging  probablj  to  that  formation  d  scribed   by  the 

geologists    who    have    nan  in     Trinidad     as    the 

ruga  clays.     Sections  ol  those  borings  are  as  follows  : — 

ince  from  shore  Line  nl  High  Tide. 

895ft.    1.088ft.  8,428ft    I 


15 

Iff 

n 

YJ 

Pocket  d(  asphalt 

n 

<  lleati  Band  and  bIm 

Grey  clay,  mixed   with 

17 

- 

n 

sheila  and  asphalt. 

Brown  asphaltfc  clay  . . 

w 

18' 

■■ 

n 

+ 

+ 

i 

7'+ 

i;  ...n. in-  are  interesting  as  they  are  in  pari  o.ly, 
ami  must  also  from  their  situation,  run  under  the  lake. 
The  asphalt  may  be  in  part  in  place,  although 
adventitious.  The  pocket  of  sand  and  asphalt  is  evidently 
a  spring  hole  in  which  bitumen  brought  up  bj  the  spring 
lias  collected,  thus  seeming  to  prove  thai  the  source  of  the 
bitumen  is  still  far  below  the  level  of  the  claye.and  to  illustrate 
how  water  almie  may  be  the  means  id  moving  bitumen 
without  recourse  to  that  more  powerful  agent,  -team, 
suggested  by  Peckham  as  an  important  agent  in  the 
transfer. 

Oboanic  Mattes  m>t  Solobik. 

I  In-  ('annul  he  separated  from  the  mineral  matter  in 
Trinidad  asphalt  afterthe  removal  of  the  bitumen  with  solvents, 
hut  it'  ultimate  composition  can  be  obtained  by  a  combustion 
of  the  mixture  of  mineral  and  organic  matter  and  the 
calculation  of  the  results  t"  an  inorganic  free  ha-!-.  In 
this  way  the  following  results  were  obtained  :  — 




Is  ohts  tied.       '  Irgi M  itter. 

10'flO                       ."'J'li.'i 

"•us                         |ira> 

n-|-.'                           •''ii:. 

.','.-,ii 
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solvents  and,  as  has  been  seen,  amounts  to  about  33  to  40 
per  cent,  of  the  crude  pitch,  or  54  to  .r>7  per  cent  of  the 
driedsul  Porpurposes  of  investigation  i'  is  more 

safely  extracted  will  tnperature.    It 

is  freed  (nun  suspended  mineral  matter  bj  subsidation  and 
long  treatment  in  a  centrifugal  machine.  As  thus  prepared, 
DS  about  2  3  per  cent,  of  clay  and  iron  oxide  which] 
thus  tar.  it  has  been  impossible  to  remove. 

The  total  bitumen  of  Trinida  1  asphalt  is  a  brilliant 
gloss]  pitch  like  substance  which  has  a  semi-concboidal 
fracture  when  struck  a  sharp  blow,  but  which  yields  t.i 
gentle  pressure  and  slowly  flows  at  summer  temperatures. 
ns  rapidly  al  76  < '..  and  flows  quickly  at  88  t  ..  bu| 
is  not  liquid  until  above  100  C.  It  has  a  specific  gravity, 
as  extracted,  oi  1-071  at  2.'i  aid,  after  correction  for  the 
■if,  p.  r  cent,  of  mineral  matter  present,  of  1-032- 

The  ultimate  composition  of  several  preparations  which 
involved  complete  extraction,  was  determined  with  the  pre- 
caution- necessary  in  burning  Buch  organic  substan  ses,  and 
gave  the  following  results  :  — 

Total  Bitumen  in  Trinidad  Luke  Asphalt. 


It  appears  that  this  Bubstance  is  one  that  is  very  much 
oxidised  and  one  rich  in  sulphur  and  verj  likely  an  oxidation 
product  of  the  original  bitumen  of  the  pitch.  It-  com- 
position ami  properties,  as  well  as  that  of  the  bitumen  of 
the  pitch,  -huw  that  the  products  of  oxidation  of  the 
Trinidad  bitumen  are  not  soluble  oxygen  derivatives  of 
ilic  hydrocarl -  but  insoluble  matter. 

Tin-   i-  also  ,-hown   by  the  eventual   conversion  of  the 

entire  bitumen  where  it   has  1 n  exposed  to   weathering 

into  either  tic  chocolate  powdei  or  soil,  mentioned  in  mr 
previous  report,  or  into  a  black  resonant  and  iu-oluble  mass 

when    it  has  been  protected  by  the  acti t  sail  water  as 

in  theasphallic  ledges  and  reefs  along  the  shore. 

The  protective  action  ol  salt  wattr  on  iTinidad  asphalt 
i-  well  illustrated  by  the  examination  it  a  sample  of  a  lot 

ol  the  refined  material  which  lay  in  salt  water  h\  accident 
for  several  year-,  which  resulted  a-  follows  :  — 

Per  i  .lit. 
in  :..v7 

I  > mimic  in-, >lu I ,lr '.en 

Hineinl 

Toiol t 

The   nitrogen    in   the   insoluble   organic  matter  mat   be 
largely  due  to  ihi  ammonia  -alls  found  in  th    water  of  the 

pitch. 

Tin.  Bitumen  oi   Tbinidad  Asphalt. 

Mi.  bitumen  of  Trinidad  asphalt  can   be  separated  from 
the  mineral  matter  and  organic  matter  nol    bituminous  by 


Preparation. 

i. 

l\. 

V. 

Average, 

81 '08 

laal 
8*84 

10-81 

.van 
TOO 

- 

I(i7l 

uvea 

«:- 1.; 

B8  88 

80-88 

11X115 

88' N 

This  bitumen  is  characteriw  I   bj  thi   large  percentage  of 
sulphur   which   it  contains,  and  the  presence  of  nun. pen. 
:U  no  oxygen  derivatives  present  in  the 
bitumen  or  in  very  minute  amounts. 

On  treatment  with  bromine  the  following  absorption  and 

lileration  of  bydrobromio  acid  took  place  ;— 


II  Br  1 1 


The  comparative!}  large  absorption  of  bromine  might  he 

thought    to  he    due,  al    Ica-t    in    part,  to    the    sulphur    com- 
pound-, hut  it   i-  no  larger  than   with   man]  soil   asphalts 

with  u  -mall  .mi t  ol  sulphur,  bo  thai  it   would  seem  that 

the   absorption  is  due  rather  to   the  present 

amount  ol  unsaturated  hydrocarbons  of  which  the  bitumen 

i-  composed. 

Determ  .ecu- of  the  bromine  absorption  of  a  number 
of  other  asphalts  and  malthas  -how  that  there  are  no  dis- 
tinguishing or  marked  differences  between  I  hem,  based  upon 
their  bromine  absorption,  but  that  the  amount  i-  kit 

all.     Following  are  sonic  results:  — 
illliiMiM-   AbSOBTTIOH    i\n  Si  i  iiii  i:   i\    ASPHALTS,  fee, 

Bromine 


s""'"'"-  action.     "*■ 


Trinidad  oil  Bprlmt 

„  pure  I 

..  ,  -l 


"'''"■'1'"'" Iv... 

.  Icno    *  |-.i....l=..l 

i  Bennudei 

Id  riiiuil,..   -..:i    asphalt,  mnlille    ( 

oriako } 

Hi .niiii. i.  ;   i         asphalt, 

middle ol  Ii  •■ 

Bern.  n.  asphalt, 

middle  othtl  

I    fnnii 
i-|'liali 

•in 

narles  rcflni  d 


801 

1,1-1,7 
17- 
6  88 


tin 
8-80 


8I'08 

•J  in; 
IB'78 

•-•a  71 
24-88 

rO'8S 

88'  81 
23 -n 

23'7:i 


18-80 

18-10 

1  -J '  88 

s     II 

;  ■  18 
7-.T-. 
18-28 
19-31 

l  -  -a 
14-40 

18-81 

15-81 

h;  00 
|ii-83 
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Bromine  Absorption  and  Sulphur  in  Asphalts,  &c. 
— continued. 


Sulphur. 


Alcatraz  liquid  asphalt 

Asphalt    cement     fi'onl    Berlin 

surface  .  i 

Pittsburg  tlux 

Kerosene 

Petroleum  residuum,  Penn 

','.  "      Ohio!.".!!! 

Asphalt  oil  distilled   in    vaouo, 

■2  ll  i  —220°. 
Asphalt   oil  distilled  in  vacuo, 

200". 
Asphalt  oil  distilled    in   vacuo, 

■27"  . 


1-32 


0-60 

ii-k; 
2-26 
2-U7 
1-15 

ll'Sl 

0-53 


Bromine   ] 
Absorption.' 


HBr. 


25-10 

211-31 
28-  S6 
2D*  89 

:i '  1  s 

3-62 
211-sil 
22-1.-, 
34-07 
33-41 
23  07 

23*80 

21-42 


16*98 

l'J-63 


16-40 
15-82 

1H-72 
11-23 
9'16 

7' 11 


Bitumen  of  Land  Asphalt. 

With  a  view  of  comparir.g  the  bitumen  of  lake  and  land 
asphalt  for  the  purpose  of  seeing  whether  the  changes. 
Which  the  latter  has  been  shown  to  have  suffered  by  age  and 
weathering,  would  affect  its  ultimate  composition,  carefully 
made  preparations  of  the  bitumen  from  authenticated 
samples  of  laud  asphalt  were  analysed  with  the  following 
results: — 




II. 

III. 

Average; 

Average 

Lake. 

85-71 
10-92 
521 

83-65 
10 '7(1 
4'98 

in;/ 

S3-I-.S 
10-81 
5-10 
045 

82  3.3 

10*69 

o-ni 

0-81 

•• 

;     100-07 

99-99 

It  appears  that  the  changes  which  the  bitumen  has  under- 
gone since  its  original  formation  are  as  well  marked  by 
the  difference  which  they  have  produced  in  its  ultimate 
composition  as  in  its  solubility  in  naphtha.  There  has  been 
a  loss  of  sulphur,  due,  perhaps,  to  its  evolution  as  hydrogen 
sulphide,  as  well  as  to  oxidation,  and  a  relative  increase  in 
the  proportion  of  carbon  which  would  continue  with  further 
hardening. 

Naphtha-Soluble  Bitumen-. 

As  has  been  explained,  I  showed  in  my  first  report  that 
by  means  of  light  naphtha  of  88  B.  the  bitumens  of  asphalts 
could  be  separated  into  portions  soluble  in  this  medium  and 
insoluble  in  it  although  soluble  in  carbon  disulpbidc, 
chloroform,  and  oil  of  turpentine.  That  this  separation  :•< 
exact  and  quantitative,  appears  from  our  examination  of  the 
various  samples  from  the  pitch  lake  where  the  amount  re- 
moved by  the  same  kind  of  naphtha  from  all  of  them  varied 
within  very  narrow  limits.  I  have  also  shown  that  the 
relative  proportions  of  bitumen  soluble  in  naphtha  and  in- 
soluble in  it  is  a  fair  index,  technically  at  least,  of  its  con- 
stitution. Other  solvents  of  a  more  definite  character  have 
been  suggested,  such  as  acetone  and  ethyl  ether,  but  none 
has  served  as  well  practically  as  naphtha,  because  the  latter 
is  cheap,  works  readily,  and  has  medium  solvent  powers. 
The  only  objection  to  it  is  that  different  naphthas  of  the 
same  gravity  may  have  different  solvent  powers.  This  is, 
however,  put  aside  by  making  the  determination  a  relative 
one  and  always  comparing  the  results  obtained  with  any 
new  material  with  the  action  of  the  same  solvent  on  a 
standard  asphalt,  such  as  Trinidad  lake  pitch. 

The  bitumen  of  Trinidad  lake  asphalt  separated  in  this 
way  by  naphtha  yields  two  substances  of  eu'irely  different 
character.  The  bitumen  obtained  by  the  complete  extrac- 
tion of  dried  crude  Trinidad  asphalt  with  light  naphtha  i>  a 
soft  aud  extremely  sticky  mass  which  flows  very  slowly  at 
ordinary  temperatures,  is  a  deep  amler  brown  colour  in  thin 
layers,  and  has  a  specific  gravity  of  0-993.1)  at  20°C./20°  C. 
As  thus  prepared  it  has  the  following  ultimate  composi- 
tion : — 


Per  Cent. 

Carbon 34.59 

Hydrogen 11-30 

Sulphur 2,lJl 

Nitrogen o'59 

99*38 

It  is  marked  by  having  a  much  smaller  per  cent,  of 
sulphur  than  the  entire  bitumen,  '2-91  as  compared  to  6-16 
per  cent.,  the  greater  portion  of  the  sulphur  compounds 
being  insoluble  in  naphtha. 

Its  bromine  absorption  is,  however,  much  the  same  as 
that  of  the  original  bitumen,  while  the  nitrogenous  substances 
do  not  seem  to  be  all  found  in  the  naphtha  solution. 

Nature  of  the  Sulphur  Derivatives. 

If  the  bitumen  soluble  in  naphtha  is  treated  while  111 
solution  in  the  naphtha  with  an  alcoholic  solution  of 
mercuric  chloride  and  acetate  of  soda,  a  plentiful  precipi- 
tate of  the  mercury  compound  of  the  sulphur  derivatives 
of  the  hydrocarbons  is  obtained  showing  that  they  are 
probably  mereaptans  and  sulphides,  but  it  has  not  been 
further  examined.  All  the  sulphur  compounds  are,  how- 
ever, not  of  this  kind,  as  they  are  not  all  removed  in  this 
way,  and  in  the  tar  from  the  treatment  of  the  oil  with 
sulphuric  acid  other  forms  exist  which  can  be  recovered 
with  steam  as  will  be  described  later. 

Naphtha  "Soluble  Bitumen  Purified  with  1LS04. 

If  the  naphtha-soluble  bitumen,  while  still  in  naphtha 
solution,  is  treated  several  times  with  common  concentrated 
sulphuric  acid,  a  heavy  tar-like  sludge  is  formed,  and  a 
large  part  of  the  sulphur  compounds,  the  aromatic  sub- 
stances, some  unsaturated  hydrocarbons  and  the  nitrogenous 
bases  are  removed  from  the  oil.  It  then  has  the  following 
composition:  — 

Per  Cent. 

Speciilc  gravity 0*9798 

Carbon 86'44 

Hydn  igen 12*66 

Sulphur 0-43 

Nitrogen 0'07 

99-62 

These  figures  show  that  the  nitrogenous  bases  and  sulphur 
compounds  are  left  iu  but  very  small  amounts,  and  that  we 
are  dealing  with  a  mixture  of  unsaturated  hydrocarbons. 
It  is  a  deep  brown  amber  colour,  transparent  in  layers  of 
an  inch  in  depth,  of  the  consistency  of  heavy  cylinder  oil 
and  without  fluorescence.  It  has  usually  an  odour  which  is 
aromatic,  and  which  shows  that  the  low  hydrogen  is  due 
to  the  presence  of  hydrocarbons  of  the  aromatic  or  allied 
series. 

Partial  Extraction  with  Naphtha. 

If  the  extraction  with  naphtha  is  not  carried  to  comple- 
tion the  bitumen  obtained  after  treatment  of  the  naphtha 
solution  with  sulphuric  acid  is  much  thinner  and  lighter- 
coloured  than  that  obtained  with  complete  extraction.  It 
is  more  aromatic,  the  odour  of  these  compounds  not  being 
so  much  disguised.  It  has  a  specific  gravity  of  0-9511, 
-25' — 253,  and  slightly  fluorescent  and  excessively  sticky. 
Where  exposed  to  the  air  for  a  year  or  more  this  heavy 
oil  hardens  very  decidedly,  as  is  the  case  with  the  soft 
asphalt  in  the  Pitch  Lake,  and  increases  in  specific 
gravity. 

Further  Treatment  With  Acids. 

If  the  treatment  of  the  naphtha  extract  of  the  bitumen  of 
Trinidad  asphalt  is  continued  with  fuming  sulphuric  acid 
there  is  a  very  decided  reaction,  and  if  tbe  shaking  with 
the  acid  is  violent  and  prolonged  the  entire  amount  of 
hydrocarbons  in  solution  is  absorbed  or  decomposed  in 
much  the  same  manner  as  has  been  observed  for  the 
uaphthenes  of  Russian  petroleum. 

If  treated  in  the  cold  with  fuming  acid  but  a  portion 
is  removed,  aud  the  remaining  hydrocarbons  have  mostly 
a  sweet  odour  like  paraffine  oil. 

The  examination  of  these  oils  was  carried  out  on  materia! 
obtained  in  another  way. 
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in  Naphtha. 

After  the  complete  extraction  of  the  Trinidad  a-;  halt 
with  naphtha  it  was  subjected  to  the  action  of  hot  chloro- 
form and  the  bitumen  obtained  which     -  blc   in 
naphtha.      This    i-   a   glossy    black    substance,    extremely 
friable,  readily   reduced   t                  which  will  nol   melt 
without  decomposition  and  is  very  difficult  to    free 
mineral    matter.     The   most   carefully   made   preparation, 
after    the    solution   in   chloroform   had   Hood    six    mo 
contains  S '5  per  cent.     It  is  soluble  in  the  softer  bitumen 
from  the  naphtha  extract  and  in  heavy  petroleum  residuum. 
It  baa  ■•  specific  gravity,  ush  free,  of  I '  1210, 
[I    composition  is  — 

Pi  1 1 

n W01 

II  7  -J 

Sulphur 10'8»l 

Nitrogen > 

I.. .-,,, 

The  larger  part  ol  Ihc  Hulphur  is,  therefore,  in  this  pari 
ol  the  bitumen,  and  it  is  probably  due  to  the  sulphur,  as 
will  be  seen  in  further  investigations,  that  this  bitumen  is 
sn  bard  and  brittle  and  only  soluble  in  chloroform  and 

ilphide.     It  has,  in  itself,  no  cementitious  properti. 
it  i-  too  brittle  and  will  not  melt,  but  in  the  proper  propor- 
tions when  mixed  with  the  softer  hydrocarbons  ii  imp 
from  a  technical  point  of  view,  certain  valuable  properties 
to  the  asphalt 

It  is  more  or  less  readily  changed  by  oxidation  into  the 
substance  insoluble  even  in  chloroform  which  has  already 
been  described,  and  in  thie  chang  probablj  a  loss 

of  sulphur.  It  is  also  rendered  insoluble  and  n  in  ivi  I  from 
its  solution  by  the  action  "/'  sulphuric  acid  or  aluminium 
chloride. 

IIIKlt     I.SVK-I  h.  V  niiN-    OS     Mil.     H  BOHS 

or  Trinidad  Abph  mi. 
The  further  examinati I   the  hydrocarbons  and  their 

derivatives    which    make    up    Trinidad    asphalt     have 

d  onl   with  material   which   is  more  satisfactory    for 

an  initial  investigation  than  the  entire  bitumen  of  the 
asphalt  a-  it  comet  from  thi 

In  lie   >■  Iriving  oil  ,,!  the  water  trmn  the  nude 

pitch  in  preparing  il  for  use  the  water  in  it  i~  volatilised 
either  over  a  free  file  or   l.\  means  of  superheated  steam. 

In  cither  case  it  goes  ofl   as  steam,  carrying  n ■  of  the 

jightcr  and  more  volatile  portions  of  the  asphalt  over  with 
it,  "I  eh  can  be  recovered  bj  condensing  the  steam.  In 
this  wn}  I  was  enabled  t-,  obtain  qniti  a  large  quantity  of 
oil  from  some  land  asphalt,  refined  ovi  i  a  fire,  in  Washing- 

'  a,  in  is'iu,  and  a w  abli   lo  collect  nny  c  mini 

fr the  -team  i  ,,i  of  the  Barber  Vsph 

Company,  at  Long  Island  <  lity.       II |i 

the  examination  of  these  oils  is  .,<  follows 

I. n. in  i  u  Cons (its  oi    I'm  mi.  .i,  Land  Asphalt, 

The  nil  condensed  from  the  steam  given  off  bj  thi 
of  i  ind  asphalt   from   the  I  "   while  il 

being  refined  over  a  lire  in  Washington   in  l^'al  was  bi 
ii'  and  had  a   distinctively    - 

istic  of  sulphur  compounds  and   unsaturated   hydrocarl s. 

Am    attempts   lo  distill    oi    fraction    it    undi 
atmospheric   pressure  resulted   in  decomposition  with  the 
votalil  cracked   oils    of    verj    rani,   od 

decomposition  of  sulphni  in  thi  thi  appat  il 

the  conversion  ol  the  residue  in  the  retort  into  a  beavi 
tar  or  maltha,  showing  the  ease  with  which  the  lighter 
portion  of  the  bitumen  of  Trinidad  asphalt  is  altered 
into  a  true  asphalt. 

is   found,  however,  thai   the  mosl   satisfactory  way 
in  which  to  obtain  tbi  •  .,',,  ,|n; 

"i"1  -'>:>  heal  them  to  a  degree  much 

point  in  ii  retort,  conduct 

of  carl ii  acid  through  them  at  the  same  time.     In  this 

wnj    the  lower    boiling  substances  oame  over   first  and. 


volatilising  a  drop  a  minute,  the  oil  could  be  fructiuned  to 
a  verj  high  point,  leaving  only  a  small  residue,  aud  with  no 
apparent  decomposition  that  \va-  revealed  by  any  cracked 
or  strong   odour  in   the   distillates.      There  was.  however,  a 

di  posit  in  the  neck  ..f  the  retort  of  the  purplish 
substance  recognised  bj    Peokham  in  his  investigations  of 

lifornia  oils,  as  of  a  nature  similar  to  pyridine  and, 
if  carelessness  was  not  avoided  in  heating  and  supplying 
carbonic  acid,  there  might  be  a  splitting  ofl  ol  water  aud 
of  sulphur  from  the  action  of  the  oxygen  of  the  air. 

of  the  land   asphalt   oil    fractioned    in    this    way  b] 
men   volatilisation  gave  the  following  results:  — 

Original  Oilfrom  thi  Land  Asphalt. 


i 
Original. 


I  .... 
■J  .  .  .  . 
s ... , 
i  ... 
.-,.... 
II ... . 

7  ... 

a  .... 
Tar  . 
1-ovs  . 


And  anoth -i  lot,  fractioned at  215   Call  the  way  through 
in   Iota   of    IS    per   cent,    until    90    per    cent,    had    passed, 

J  ielded  — 


Temperature 

G 

s 

ivity  25  25. 
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,;■.', 

o  :->jl 

7  s 

i    i 

0  IU5S 

1'i-i 
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215 
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D-7 

ri 
■-"1 

s. 

I. 

5. 


tie 

215 

in 


o-ona 

o-oioo 

ii  M.-.7 


In  the  same  way  the  oil  obtained   from  the   lake   asphalt 

waa  fractioned,  each  fraction  being  the  same  volume. 
Oil/rum  I.  hr  Asphalt. 


Terarei  ' 


Origiiul 


1 

•i 

3.'.'.'.'.'.'.'.'.'.'.'.'. 

I 

il 

b'.'.'.  '.'.'.'.'.'.'.'.'.'. 

•■> 

1" 

II 

]■< 
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Id 

17 

is 

It' 

I'" 

21 

" 

B 

II 


Index. 


1 

ISO 

1-  isl.i 

■  '1  i 

■ 
Nil 

ii-'ii 

o   -ei  |s 

"■.«i77 

Isll 

11-91 15 

|sl 

IIIII27 

Isll 

tl'11155 

Is   1 

n:U771 

I8U 
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t'toao 

21 S 

218 

its 

21 S 

211 

i  ion 

21 S 

■  of  mixed  ft 
Or  grouped  in  six  fraction — 


1 

11     20. 


u'oioe 

1-4042 
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All  of  these  fractions  were  somewhat  deep  in  colour,  the 
more  so  as  the  density  increased,  but  none  of  them  showed 
any  sign  of  solidification  or  the  presence  of  paraffin  when 
placed  in  a  freezing  mixture.  The  odour  of  all  the  fractions 
was  strong,  but  with  no  sign  of  cracking  when  carefully 
prepared.  It  was  distinctively  usphaltic  and  a  mixture  of 
the  smell  of  sulphur  compounds  and  unsaturated  hydro- 
carbons. 

The  oils  are  distinguished  by  their  high  boiling  point, 
specific  gravity,  and  refractive  index  and  attention  is  at 
once  drawn  to  the  possibility  of  this  being  due  the  presence 
of  uaphthenes,  as  paraffin  hydrocarbons  of  such  a  density 
would  be  solid  at  ordinary  temperatures. 

The  fractioning  of  the  oils  from  the  lake  and  land 
asphalt  shows  also  that  there  is  a  decided  difference  in 
the  lower  fractions  of  the  two  asphalts,  the  lake  asphalt 
containing  much  lighter  constituents  than  that  from  the 
land  asphalt. 

Treatment  or  the  Oils  with  Reagents. 

Following  the  usual  practice  the  oils  were  further  inves- 
tigated as  to  their  nature  by  treatment  with  sulphuric  acid 
of  different  strengths  and  aluminium  chloride.  After  several 
successive  treatments  with  common  sulphuric  acid  at  ordi- 
nary temperatures  the  land  asphalt  oil,  which  lost  about 
30  per  cent,  in  the  operation  in  the  form  of  a  heavy  tarry 
sludge,  and  even  then  was  still  acted  upon  by  fresh  acid, 
was  washed  with  sodic  hydrate  and  distilled  in  a  vacuum 
of  about  Go  mm.  and  gave  the  following  fractions:  — 
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The  fractions  had  a  slight  aromatic  odour  much  like 
cyinol,  probably  due  to  decomposition  of  napthene  hydro- 
carbons by  sulphuric  acid.  The  lower  ones  were  light  and 
limpid,  the  upper  ones  yellow.  The  results  of  their 
examination  shows  that,  by  the  action  of  acid,  the  specific 
gravity  had  been  reduced  somewhat,  but  that  the  action  of 
iodine  was  not  essentially  reduced,  nor  was  it  much  more 
active  on  one  fraction  than  another.  The  fractions,  there- 
fore, still  contained  unsaturated  hydrocarbons,  but  after 
treatment  with  fuming  sulphuiic  acid  the  action  of  bromine 
was  very  much  smaller,  2-39  ami  :V03  per  cent,  only  being 
absorbed. 

The  two  lower  fractions  of  the  land  asphalt  oil,  boiling 
at  from  210° — 220°  and  from  220°  to  25u  were,  as  has 
been  said,  still  acted  upon  slowly  and  slightly  by  fresh 
ordinary  sulphuric  acid.  They  were,  therefore,  treated 
with  fuming  sulphuric  acid  which  attacked  them  violently, 
if  the  temperature  was  not  reduced,  with  the  evolution  of 
sulphur  dioxide.  With  several  treatments  at  low  tempera- 
tures and  subsequent  washing  with  nitric  acid  and  soda, 
hydrocarbons  were  obtained,  the  first  of  which  was  frac- 
tionedand  the  larger  portion,  boiling  between  214°— 217  C, 
examined.  The  second  fraction  was  examined  without 
fractioning.     The  results  were  as  follows  :■  — 


0, 

1. 

Theory, 

Specific  gravity  20"  20-.. 

0'8823 

1-47911 
SIMS 
13  68 

0-8925 
1-4820 
85-68  -  85-68 

14'29       1419 

8571 

14-29 

A  determination  of  the  molecular  weight  of  the  first 
fraction  by  the  boiling-point  method  gave  as  results,  198 
and  184,  which  correspond  to  (,',,11,,,  196  and  C,3HM  182, 
but  the  molecular  refraction  observed  from  the  above  data 
for  each  of  these  substances,  according  to  Bruhl,  is  62-9 
and  57-4,  and  from  the  formulas  by  Bruhl's  values  for 
C  and  H,  64-0  and  5'.i-4,  the  latter  one  corresponding  most 
closely  with  the  allowance  of  1-83  for  the  double  bond  so 
that,  while  the  identification  is  not  certain,  the  hydrocarbon 
is  probably  C^H^  which  should,  if  it  is  a  naphthene,  have, 
according  to  Markowinkoff  and  Oglobiu,  a  specific  gravity 
of  0-8299  at  0°  and  a  boiling  point  of  about  200°  ('.  There 
is,  therefore,  a  discrepancy  in  the  specific  gravity  and 
boiling  point  and  also  in  the  analytical  figures.  The  two 
former  are  not  explained,  but  the  latter  is  undoubtedly  due 
to  errors  in  the  combustion  as  the  second  fraction  gives 
correct  results  for  a  C„H-i„  hydrocarbon  and  no  CnH2»-2 
hydrocarbon  in  the  first  fraction  could  have  withstood  the 
action  of  strong  sulphuric  acid.  Lack  of  substance  pre- 
vented its  repetition.  It  is,  of  course,  possible  that  the 
first  fraction  could  be  contaminated  by  the  preseucc  of 
aromatic  hydrocarbons  produced  by  the  action  of  the  acid 
as  shown  by  Konoalo  (J.  Kuss,  Chein.  Soc.  22,  4  and  118  ; 
this  Journal,  1888,  925),  but  if  any  were  found  they  would 
probably  be  removed  by  it  as  sulphuiic  acids  or  leave  some 
odour.  The  evidence,  as  far  as  it  goes,  is,  therefore,  that 
the  Unrest  boiling  fractions  of  Trinidad  asphalt,  unacted  on 
by  sulphuric  acid,  are  cyclic  hydrocarbons  closely  allied  to 
if  not  naphthencs.  On  account  of  their  much  greater 
specific  gravity  and  higher  boiling  points  they  seem  to 
differ  from  those  described  by  Markoinko,  but  they  evidently 
arc  of  the  CnHgn  series,  have  high  densities,  like  the  naph- 
thenes,  ami  are  slowly  attacked  by  both  ordinary  and  fuming 
sulphuric  acid.  They  are  not  readily  acted  upon  by  sulphur, 
are  slowly  nitrated  by  dilute  nitric  acid,  1  -072,  when  boiled 
with  it,  and  are  converted  by  strong  nitric  acid  into  a 
resinous  substance.  Bromine  acts  upon  them  little  in  carbon 
bisulphide  solution  at  ordinary  temperatures  and  converts 
them  into  a  tar  on  heating  with  evolution  of  hydrobronrc 
acid. 

There  is,  of  course,  always  the  possibility  that  these 
hydrocarbons  do  not  exist  as  such  in  the  asphalt,  but  are 
the  results  of  decomposition  of  others  by  the  action  of  acid. 
This  will  require  further  investigation. 

Lakh  Asphalt  Oil. 

The  oil  from  the  lake  asphalt  was  fractioued  in  a  similar 
way  to  that  from  land  asphalt  but  after  treatment  only  with 
dilute  sulphuric  acid,  one  of  acid  to  four  of  water,  and 
with  mercuric  chloride  and  acetate  of  soda  in  alcoholic 
solution  to  remove  sulphur  compounds.  With  a  vacuum 
of  30  mm.  fractions,  which  were  bright  but  had  some  strong 
odour,  were  obtained  extending  from  145  C.  to210°  ( '..  but 
the  residue  left  in  the  retort,  even  at  this  temperature  and 
vacuum,  was  converted  to  a  thick  tar  or  maltha,  showing 
that  the  unsaturated  hydrocarbons  were  polymerised  or 
condensed,  even  under  these  conditions,  when  the  sulphur 
has  been  removed.  The  fractions  were  treated  with  ordinary 
and  with  fuming  sulphuric  acid  and  then  had  the  following 
properties  :  — 


Fraction 

Boiling  Point, 

30  mm. 
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Refractive 
Index. 
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so-sj 


X5-9S 


13-34 


13-62 


Here  we  have  fractions  which  correspond  to  those  from 
land  pitch  oil  in  boiling  point,  specific  gravity,  and  refractive 
index,  considering  that  they  were  distilled  in  a  more  perfect 
vacuum,  but  they  have  a  composition  more  neatly  corre- 
sponding to  less  hydrogen  than  0„1I»«  and  more  nearly 
to  CkHo/i-2  which  require  for  C|.,H.:2  86-75  and  13-25 
hydrogen.     Such  a  reduction  in  the  percentage  of  hydrogen 
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from  that  required  by  tv.lf.,,  hydrocarbon-  may  be  readily 
occasioned  by  the  presence  of  a  -mall  amount  of  an  aromatic 
substance,  and  with  fnrtbei  treatment,  this  might  be  removed, 
[t  13  most   probable,  therefore,  tha  C  11  „  hydro- 

carbons, contaminated  with  those  <>f  the  V„\l._„    ,-,  Beries, 
mething   similar,  a-  It  seems  quite  impossible  that  a 
i  „!l-j„    ■_.  hydrocarbon  could  have  resisted   the  fuming  acid 
treatment. 

l'.il.v  M I : i : i -  \i  ION    01   CbHjh    HlCDROOABBOSS. 

The  fractions  just  dee  examined  immediately 

after  distillation  in  July,    In  November,  they  were  again 
examined  .11111  the   specific    gravity   and   refractive    index 
were  found   to   have  distinctly   increased    showing    spon- 
taneous polymerisation, as  has  been  noticed. by  !■'.  lien-: 
happening  with  other  hydrocarbons. 

A  small  porti  in  of  one  of  the-  distillates  exposed  to  the 
Mm  on  the  roof  for  a  considerable  longer  time,  was  turned 
quite  yellow  and  deposited  a  hard  sticky  resin,  the  change 
under  these  circumstances  being  more  a 

The  readiness  with  which  these  hydrocarbons  polymi  rise 
and  condense  at  ordinary  temperatures  suggests  the  origin 
of  hard  asphalt  from  petroleums,  composed  of  such  hydro- 
carbons al  ordinary  temperatures  and  seems  somewhat 
similar  to  the  phenomena  seen  at  the  centre  of  the  Trinidad 
and  Bermudez  pitch  lake.,  where  the  fresh  material  01 
mil  in  a  Boft  condition,  and  is  slowlj  converted  to  a  hard 
asphalt  with  the  evolution  of  gas.  In  the  case  ol  the  pure 
bydocarbons,  the  hardening  must  be  one  chiefly  of  polj 
merisation,  however,  as  then-  is  ao  opportunity  for  salphur 
or  oxygen  to  assist  in  condensation,  whereas  in  the  lakes 
sulphur  plainly  enters  into  the  reaction  as  shown  hy  the 
evolution  of  hydrogen  sulphide, 

TbeaTMEM    wimi    Al  1  Misii  \t   t  in ,OBIDE, 

According   to  I'.  Ileuslcr  (this  Journal,  1896,584),   the 

Use  of  aluminium  chloride  hu  the  removal  of  sulphur 
compounds  and  unsaturated  hydrocarbons  from  mineral  oils 

is  a  i'l gh  this   has   been  denied    bj    others. 

The  oil  from  Trinidad  lake  asphalt,  treated  with  |0  per 
cent,  of  the  chloride  at  150  C.  hut  about  15  per  cent.,  with 
evolutions  al  first  of  hydrogen  sulphide  and  then  hydro- 
chloric aeid.  The  remainder  distilled  without  decompo- 
sition into  the  following  fractions,  although  before  treatment 
it  could  not  have  been  distilled  except  in  value  without 
cracking  and  giving  rank  smelling  distillates. 


Boils  7i;u  mm, 


Refractive  Index. 


Pd    ' 

- 

V  17 1.1 

1    186] 

an 

1 '  1916 

■  ■■■ 

1  wsi 
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r. -.ii;-i 

There  is  not  a  great  difference  in  the  physical  properties 
of  these  fractions  from  those  obtained  with  acid,  hut  they 
are  more  viscous,  have  a  sweeter  smell  and  distill 

00    Bt    ordinal  v     temperatures.      They    have    not 

[i ed  further,  except  as  to  the  action  on  them  of 

strong   sulphuric  acid,  which   is  much   less   marked   than 
in  the  ease  of  the  oil  untreated,  no  tar  being  fbi 

The  result  of  the  action  of  common  sulphuric  acid  was 
to  remove  30  per- cent.  1  inal   oil  which  bad  nol 

been  taken  out  by  aluminium  chloride.    The  aeid  was  not 
blackened  but   turned  a  deep  amber  colour  and   di 

..11  treatment   with  water     The  remaining  oil  was 

light  yellow  in  colour,  had  ti lour  of  0  sweet  mineral  oil 

from  unsaturated  hydrocarbons. 

( in  tin  tin  1  treatment  0!  this  oil,  while  cooled  with  fuming 
sulphuric  aeid,  bin  87  per  lent,  of  the  original  oil  was  left, 
1 7  per  cent,  having  been  removed  by  the  aeid,  If  treated 
with  nn  excess  of  fuming  acid  small  quantities  of  the  oil 
would  be  completely  absorbed  by   it   or  destroyed   with 

evolution  of  sulphurous  acid. 


The  larger  portion  of  the  oil  alter  the  treatment  with 
aluminium  chloride  and  forms  aeid,  boils  at  ordinary 
pres-ure  I  .  •    ,  without  decomposition. 

From  these  reactions  t  i-  inferred  that  the  oils  volatilised 
with  steam  from  laki  aaphalte  are  sulphur  derivatives, 
removed  bv  aluminium  chloride,  unsaturated  hydrocarh 
absorbed  bv  sulphuric  acid  and  other  unsaturated  hydro- 
carbons removed  by  fuming  sulphuric  aeid,  which  are 
similar  to  the  li.iphiheiies,  but  that  no  actual  hydrocarbons 
of  the  paraffine  series  are  produced  by  the  action  of  the 
aluminium  chloride  on  the  unsaturated  bodies  of  the 
original  asphalt  oil.  The  reaction  is.  however,  such  that 
the  remaining  oil  can  be  distilled  at  ordinary  pressure 
and  is  much  more  stable  than  in  its  original  form.  This 
would  seem  to  show  that  the  most  unstable  compounds  of 
the  asphalt  are  the  sulphur  derivatives. 

The  action  of  aluminium  chloride  on  the  asphalt 
oils  will  be  examined  more  carefully  in  the  near  future. 

Sl'll-i  ISl  i  -   Ki  novi  "   ai     \.  IDS. 

As  has  bi  en  said,  the  treatment  of  the  asphalt  oils  with 
acid  results  in  the  formation  of  a  thick  acid  tai  or  sludge, 
containing  a  large  part  of  the  sulphur  derivatives  of  the 
asphalt  hydrocarbons,  a  large  portion  of  the  polymerised  or 
condensed  unsaturated  hydrocarbons,  and  some  sulphuric 
acid  derivatives,  snlphonic  acids,  .Ve. 

[f  this  sludge  is  distilled  with  steam,  a  small  portion  of 
these  substauces  i-  quickly  volatilised  and  recovered  as  a 
bright  yellow  oil  of  the  very  characteristic  odour  of  the  fresh 
lake  pitch,  ami  evidently  containing  sulphur  compounds. 
It  contained  12*53  per  cent,  of  Bulphur,  and,  then  lore, 
consisted  only  in  -mall  part  of  sulphur  derivatives,  and  on 
testing  «  ith  isatin  and  sulphuric  aeid  it  gave  no  indoplunine 
reaction,  so  that  thiophen  homologues  are  not  present  It 
was  decomposed  and  converted  into  a  thick  tar  on  distilla- 
tion at  ordinary  tempei  iture,  but  al  SO  mm.  was  fractiooed 
with  rase  into  three  part-,  boiling  ;i-  follows  :  — 
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The  greater  part  of  this  oil  is,  therefore,  either  aromatic 
or  one  forming  compounds  with  sulphuric  acid,  easily 
decomposed  in  the  same  way  by  steam.    The  very  high 

of   all    the   fractions    would    seem    to  poiut    to   the 
presence    Of  aromatic    substances.     They    will    be    further 

investigated, 

I  in    Ai  Mi    I'm;. 
After  the  distillation  with  steam,  the  residue  of  the  sludge 

Was    a    Stick;     tar,  which,    after   washing    with    water,   WtU 

extracted  with  naphtha,  and  yielded  a  deep  brown  oil,  not 
easily  volatile  with  (team,  quite  thin,  which  had  less  strong 
odour  of  asphalt  than  that  volatilised  wiih  steam.  It  con- 
tained sulphur.  6*67,  and  nitrogen,  0*09  per  cent. ;  there- 
fore, a  small  amount   of  sulphur  compounds  in  c | 

with    the    Oil    volatilised    with    St. am.      A  IP  r  i  \tlactioii  w  ith 

88  naphtha,  the  remainder  ol  the  sludge  was  a  brittle  black 
solid,  which,  after  again  washing  with  water  till  free  from 
ai  id.  was  extracted  with  acetone,      a   brown   solid  was 

obtained,  which  had  the  following  composition  : — 

Sulphur 1171 

Nitrogen  in:. 


Jan.  si.  1898.]        THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


This  extraction  was  followed  by  one  with  carbon  bisul- 
phide, which  gave  a  glossy  blue-black  pitch,  having  the 
following  position  I  — 

Sulphur 11-64 

Nitrogen 0*12 

The  residue,  a  dull  black  powder,  contained — 

Sulphur 10'5l 

Nitrogen 0'45 

It  is,  therefore,  evident  that  the  compounds  in  the  sludge, 
while  partly  substances  decomposable  by  superheated  steam 
acd  volatile  with  it,  are  largely  polymerisation  and  con- 
densation products  of  the  unsaturated  hydrocarbons  and 
sulphur  compounds  of  the  oil.  Experiments  with  the 
bitumen  soluble  in  carbon  disulphide,  but  not  in  naphtha, 
have  shown  also  that  this  readily  soluble  bitumen  is  entirely 
converted,  quickly,  into  a  brown  powder  quite  insoluble  in 
the  ordinary  solvents,  by  shaking  with  acid.  It  is,  there- 
fore, plain  that  there  is  a  tendency  in  the  unsaturated 
hydrocarbon  and  sulphur  compounds  which  compose  the 
bitumen  of  Trinidad  asphalt  to  be  converted  very  easily  by 
condensation  or  polymerisation,  under  certain  conditions, 
into  substances  which  are  represented  ordinarily  by  the 
organic  matter  found  in  our  analysis,  which  is  insoluble  in 
ordinary  solvents  for  bitumen. 

Effect  o«  the  Acid  Treatment  on  Heavy  Pstuolkcm 
Oils. 

The  examination  of  the  asphalt  oils  by  successive  treat- 
ment with  sulphuric  acid  of  different  strengths,  leads  to 
results  which  show  that  apparently  there  are  no  saturated 
hydrocarbons  in  asphalt.  To  confirm  these  results  and 
determine  the  suitability  of  this  method  for  arriving  at  such 
a  conclusion,  the  heavy  residuum  oil  from  Pennsylvania 
petroleum,  which  is  carefully  prepared- with  steam  without 
crackiug,  especially  for  use  in  the  paving  industry,  was 
examined  in  the  same  way.  This  oil  has  the  following 
properties : — 

Specific  gravity 0-920 

Plash  point,  closed H28°— 400°  F. 

Volatile  from  20  grins,  in  7  hours  at  400°  P.    li'O     — 5-0  per  cent. 

it  cannot  be  distilled  without  crackiug  under  ordinary 
pressure,  as  it  boils  above  300°  C,  but  it  can  be  '«  vacu6  to 
a  certain  point,  or  be  volatilised  slowly  after  the  manner 
employed  with  the  asphalt  oils.  Fractions  prepared  in  this 
way  gave  the  following  results  : — 
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All  these  fractions  were  filled  with  paraffin  scale  below 
60°  E.,  and  had  a  density  and  refractive  index  correspond- 
ing to  the  lower  fractions  of  asphalt  oil.  They  show  that 
such  a  residuum  oil  from  Pennsylvania  is  satisfactory  for 
comparing  the  asphalt  hydrocarbons  with  those  of  petroleum 
of  equal  density. 

The  original  residuum  oil  was  separated  by  naphtha  of 
0-C4  density  into  two  portions,  96-5  per  cent,  being  soluble, 
and  3'5  per  cent,  insoluble.  The  naphtha  soluble  hydro- 
carbons were  treated  with  ordinary  sulphuric  acid  and  with 
fuming  acid.  The  results  of  the  treatment  were  the  separa- 
tion of  a  brown  insoluble  powder  by  naphtha,  the  recovery 
of  an  oil,  little  changed  in  appearance  from  the  naphtha 
solution,  while  the  oils  obtained  by  the  treatment  of  the 
naphtha  solution  with  acids  were  respectively  a  bright 
amber  coloured  vaseline,  with  some  paraffine  scale  and  a 
soft  paraffine  like  substance  semi  solid  at  ordinary  tempera- 
tures. 


To  determine  the  nature  of  the  different  fractions  and  the 
changes  which  had  resulted  in  the  oil,  an  examination  was 
made  with  the  following  results  : — 


Fraction. 
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insoluble.  I   soluble. 
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1-507 
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0-24 


52 -G 
0-8733 
1-482 
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15-33 

iil'l 


The  brown  powder  insoluble  in  naphtha  is  discovered 
to  be  very  poor  in  hydrogen,  and  also  contain  the  nitrogen 
of  the  oil  and  most  of  the  sulphur.  The  composition  of 
the  o  1  soluble  in  naphtha  before  the  acid  treatment  shows 
that  it  contains  a  considerable  amount  of  unsaturated 
hydrocarbons  since  the  hydrogen  amounts  to  but  12  per 
cent.     Oxygen  ic  not  present  in  determinable  amount. 

About  12 -6  per  cent,  of  these  unsa'urated  hydrocarbons 
are  removed  by  ordinary  sulphuric  acid,  with  but  little 
change  in  the  composition  of  the  residue,  although  there 
is  a  decrease  in  the  specific  gravity  and  refractive  index. 
It  is  fair  to  conclude  that  the  substances  removed  had  a 
composition  like  the  average  composition  of  the  original 
oil,  but  a  greater  density  and  refractive  index. 

Treatment  with  fuming  sulphuric  acid,  the  results  of  the 
analyses  of  the  residue  show,  has  removed  all  the  unsatu- 
rated hydrocarbons  to  the  amount  of  30  per  cent,  of  the 
original  residuum  and  left  oils  or  paraffine?,  having  the 
average  composition  of  the  saturated  series,  with  a  much 
further  reduction  in  density  and  refractive  index.  Calcula- 
tion of  the  density  of  the  hydrocarbons  removed,  from  the 
percentage  of  less,  shows  that  it  is  0-936,  as  would  be 
expected  for  less  saturated  substances. 

The  result  of  the  examination  is  to  prove  that  the 
paraffine  hydrocarbons,  when  they  exist  in  a  heavy  mineral 
oil,  can  be  isolated  by  treatment  of  the  oil  in  naphtha 
solution  with  fumiug  sulphuric  acid  and  subsequent  analysis. 
It  is,  therefore,  justifiable  to  assume  that  the  asphalt  oils 
contain  no  paraffines. 

California  Maltha. 

The  heavy  petroleum  occurring  at  iiakersficld,  California) 
which,  on  evaporation,  becomes  a  thick  asphaltic  maltha, 
was  examined  in  the  same  way  as  the  Trinidad  oil  by 
volatilization  into  fractions  at  a  temperature  below  its 
boiling  point.  The  resulting  oils  had  the  following  specific 
gravity  at  20  C.  an  1  refractive  index  for  the  D  ray  at  the 
same  temperature:  — 


Fraction. 

Specific  Gravity,  20  C. 

Refractive  Index. 

1 

0-8364 

i  ■  157 1 

2 

0-8471 

1-4630 

3 

0-8582 

1-4690 

4 

0-8674 

1-1750 

5 

0-8776 

1-4815 

G 

0-8888 

1-4876 

7 

0-9001 

1-49S0 

8 

ir:mvi 

1-4993 

9 

n-9171 

1-5041 

10 

1-5084 

11 

0-9319 

1-5134 

12 

1-5185 

The  first  fraction  was  examined  by  treating  it  with  com- 
mon sulphuric  acid  when  it  lost  8  per  cent,  and  had  a 
specific  gravity  of  •  S590,  showing  the  removal  of  substances 
of  little  density.  It  had  a  strong  aromatic  odour  resembling 
cyniol. 
"  It  was  then  treated  with  fumiug  sulphuric  acid  when  only 
2S  per  cent,  of  the  original  oil  was  left,  and  on  continued 
treatment  all  the  oil  could  be  absorbed.  Before  this 
occurred  a  few  cubic  centimeters  were  washed,  dried,  and 
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burned,  with   the  following  result,  as  compared    to   the 
composition  of  ilic  original  maltha: — 


Carbon  . . , , 
Hydrogen  , 

Sulphur  ... 


l'-"4l 
1-40 


After  Arid. 


The  original  material  and  the  final  product   ol   tl  I 

treatment  are,  therefore,  com] I  ol   unsaturated   hydro* 

carbons,  tut  the  lattei  maj  not  bi  the  same  that  occur  in 
Ibi  original  maltha  as  it  -nulls  strongly  aromatic  which. 
would  point  in  it-  being  n  decomposition  product. 

The  fractions  are  all  thin  "i1-  not  solidifying  at  low 
atures  and  evidently  contain  no  paraffine  ol  paraffine 
hydrocarbon.  They  are  less  resistenl  to  reagents  than 
Is  of  Triuidad  asphalt  and  are  probably  leas  stable. 

The  acid  which  absorbed  this  oil  bo  freely  was  worked 
iii>  for  sulpbonic  acids,  but  only  a  Bticfcy  amorphous 
product  obtained  such  as  is  found  to  be  the  ran-  with  the 
naphthi 

Tin;   BBRKI  DKZ   A-ru  mi    I  >i.i  n-l  I . 

From  the  mouth  of  tbe  Orinoco,  the  north-easter] 
i,i  Venezuela,  which  faces  Trinidad,  is  low  and  consists  of 
of  rati  mangrove  swamps,  through  which  run  deep  tidal 
estuaries.  Thai  portion  forming  part  of  the  State  ■  t' 
Bermudez  eiti  [ids  inland  for  man]  miles.  It  lies  on  the 
opposite  side  ol  the  Gulf  of  Par ia  from  Trinidad.  About 
thirty  miles  in  an  air  line  from  the  coast  tin.'  asphalt  di  pi  sit, 
known  as  the  Bermudez  Pitch  Lake,  is  found  at  thi 
where  a  northern  range  of  fool  bills  comes  down  t"  the 
swamp.  The  Guanace  river,  a  branch  of  tbe  San  Juan, 
one  of  the  large  canons  or  estuaries  of  this  region,  at  about 
f,.")  miles,  in  its  winding  contse,  from  it s  mouth,  runs 
within  three  miles  of  the  deposit,  bnl  it  is  five  or  -i\  miles 
to  a  mil  a  I  ik-  v  harfage  Bite.  On  the  other  hand,  toward-  ilie 
north  a  road  runs  to  the  hills  and  (o  the  village  of 
Gnaryquen.  These  are  the  means  of  communication  with 
tl:r  deposit.  The  so-called  lake  is  Bituated  betwfeen  the 
edge  of  the  swamp  and  the  fool  liill-  in  what  might  be  I 
termed  a  savanna.  It  is  an  irregular  shaped  Burface  with 
a  width  of  about  a  mile  and  a  half  from  north  lo  south 
and  about  a  mile  cast  and  west,  lis  area  is  a  liule  more 
than  900  ncres,  and  it  is  covered  with  vegetation,  high 
rank  grass  and  Bhrubs,  one  to  eight  feet  high,  with  groves 
of  large  moriche  palms,  called  morichales.  One  sees  no 
dark  expanse  ol  pitch  on  aproaohing  ii  as  at  the  Trinidad 
pitch  lake,  and  except  al  certain  points  where  soft  pitch  is 
welling  up,  nothing  of  the  kind  ran  he  found.  The  level 
of  the  surface  of  the  deposil  does  nol  vary  more  than  two 
fei  t  ami  is  largely  the  same  ss  thai  of  the  surrounding 
Bwamps.  In  the  rainy  Beason,  il  is  mostly  flooded  and  at 
all  linn-  very  wet,  bo  thot  any  excavation  will  (ill  up  with 
water,  These  conditions  make  it  difficult  to  gi  i  about 
upon  ii  or  in  excavate  pilch  ■  nsily. 

Ii  ig  ti  i  that  tin- i'epo-ii  is  a  verj  different  one 

from  that  in  the  pitch  lake  of  Trinidad.     It  sei  ma  to  he  in 

tui  i  mere!}  an  overflow   ol   soft  pitch  f veial  springs 

over  this  large  expi  pannn  and  one  which  ha-  not 

the  di  pth  or  onifonnitj  of  thai  at  Trinidad. 

Beit level   with  the  mangrove  swamps  nnd  with 

foot  bills  on  it-  i  tin  i  amount  "I  asphalt 

could  hardly  he  held   in   position  here,  as  in  the  i 
in  Trinidad,  bul  wonld  bnrsl  on)  into  the  swamp  and  be 
lost,  and,  as  far  oi    boring     I         been   made,  1 1 1 . •  v  -• ,  m  lo 

indicnti    but  :"'<  "  I ai    i  om|    n  d   with 

that  of  the  Trinidad  lake. 

\i  aifli  rent  point-  I]  ere  ia  a)  most  b  de]  lb  ol  1  it. 
of  material  while  the  deepest  pari  of  the  bi  it  maltha  is  only 
u  ft.  and  the  average  ul  pitch  below  the  Boil  and  coke 
only  l  ii.  At  points  there  is  nol  more  tl  an  2  ft,  i 
ami  in  tbe  monchall  I  or  palm  groves  il  i-  i  In  n  .'>  ft.  hrlow 
the  surface.     Al   several   points  or  the  surface 

are  ana-  of  m  it  pitch  or  pitch  (bat  is  just  exuding  from 
The  largest  area  is  about  7  acres  in  extent  aud 
of  lingular  -hapo.    Ii  ha-  little  or  no  vegetation  upon  it, 
and  from  il"  i-i  aslant  evolution  of  fresh  pitch  is  raised  si  v<  ral 


feet  above  the  level  of  the  rest  of  the  deposit.  This  soft 
asphalt  has  become  hardened  al  the  edges  but  when  exposed 
to  the  -mi  is  too  soft  to  walk  upon.  The  material  is  of  the 
nature  of  a  maltha  and  it  i-  evidently  the  source  of  all  the 
asphalt  in  the  lake,  from  these  exudations  the  pitch  having 
spread  ill  every  direction,  so  that  no  great  depth  of  pitch 
is  found  even  at  this  point. 

\  careful  examination  of  the  surroundings  shows  thai  in 
one  respect  there  is  a  resemblance  between  the  point  of 

evolution  of  the  soft  pitch  at  I  he  ltermndc  ami  at  the 
Trinidad  lakes.  Gas  is  given  off  in  considerable  quantities 
at  both  places,  and  in  cases  consists  partly,  at  least  of 
en  sulphide.  Al  the  Bermudez  lake  I  was  unable 
to   determine   whether   it    was   accompan  urbonic 

dioxide,  hut  the  odour  of  hydrogen  -ulphide  was  strong. 

The  consistency  of  thi  entre  of  tbe 

Bermudez  lake  i-  ranch  thinner  than  that  of  the  Trinidad 
lake.  It  will  run  like  a  heavy  t  ir  and  d  ies  nol  evolve  gas 
in  the  -nor  rapid  waj  or  harden  as  quickly  after  collection. 
I*  therefore  does  uol  retain  tbe  gas  which  is  generated  in 
it,  imr  does  the  dep  isil  as  a  whole  do  so  to  the  same  extent 
as  the  Trine!  Where,  however,  the  surface  of  the 

soft  pitch  has  toughened  by  exposure  to  the  Ban  and  air 
and  wh.ie  gas  i-  given  off  beneath  it.  it  i-  often  raised  in 
dome  lil  ranees,  the  beehives  which  were  spoken 

ol  by  visitors  to  the  Trinidad  lake.  These  have  s  thin  wall 
of  pitch  and  are  filled  with  gas  which  readily  Inn  ii-.  and 
have    been    -ecu    'J    ft.    or    more   in    height   and    18    ill.    in 

diameter.    The}  are  of  coarse  fonad  only  near  the  soft 

spot-. 

Although  the  pitch  at  the   Bermudez  lake  is  too  soft  to 
entangle  and  hold  permanently  the  gas  which  is  gi\ 

ai   pitch  of  medium  consistencj  is  covered  with  water 
it  does  i  bo  readily,  and  thus  often  raises  in  the 

pools  of  water  o  mushroom-like  growth  of  pitch  bj  the 
n  of  the  gravity  of  the  mass  from  the  included 
gases,  The-e  mushrooms  correspond  completely,  except  in 
si/e,  with  those  described  by  Manross  ns  existing  al  the 
Trinidad   lake   when   he   visited    it.     It   seems,   thi 

that  we  have  to-daj  several  of  Ihe  phem "a   repp 

at  thi  Venezuelan  lake  which  the  hand  of  man  has  destroyed 

al  Trinidad. 

is.  however,  ao  i  vidence  of  the  same  simultaneous 
boiling  up  of  water  with  the  fresh  soft  pitch  that  has  been 
deti  rmined  at  the  Trinidad  lake,  bnl  thai  there  is  none  at 
all  is  nol  certain  as  at  the  time  I  visited  the  locality  heavy 
rains  were  falling  which  prevented  the  deto  tion  of  n  small 
It  seems,  however,  improbable  as  the  Bofl  pitch 
contains  little  or  no  water  and  the  trace  found  in  the  -  Mnples 

collected  are  i  robably  derived  from  rain. 


IImmum.i.   01     Mil     MAIN    Miss   01    I'll. II. 

The  soft  pitch  altei  ii  exudes  al  the  centre  ofthe  Bermudez 

lake  undoubtedly  hardens  slowly  on  exposure  hat  the  eon 

■  the  surface  ol  the  main  mass,  which  is  very  bard 

and  rough,  aud  of  the  harder  borders  of  Ihe  Bofl   spots  is 

due  to  other  causi  - 

Tbe  edges  of  the  areas  of  soft  asphalt  arc  covered  here 
and  there  with  masses  of  glance  pitch  and  with  black  and 
brittle  cinders  or  coke,  and  which  seem  to  have  been  pro. 
duei  d  from  the  maltha  by  fire.  Ilns  is  evidently  the  oase 
iinee  Ihe  ran!,  growth  ol  grass  which  is  mi  dry  in  the  drj 
larlj  adapted  for  a  rapid  and  intense  com- 
bustion. Such  fires  have  been  even  recently  started  inten- 
tionally and  accidentally  and  to  them  arc  due  the  condition 
of  the  present  surface  of  the  deposil  and  the  character  of 
inn,  h  of  the  pitch. 

ii  surface  of  the  lake  i-  very  irregular  and 
haul.     There  ate  many  very  narrow  mid  irregular  cl 
or  depressions  from  ■  few   inches  lo  four  feet  deep,  filled 
with  water,  and  nol  being  easily  distinguished  oni 
falls  into  (in  m.      vt  ili.    fool   ol  the  growth  of  grass  and 

Bhrubs  are   rid| t  pitch   mingled  with  soil  ar.d  decayed 

vegetation,  which  bave  been  plainly  coked  and  hard, 

ibe  nature  which   has  been  mentioned.     When  this 

1  mat.  rial  which  toini-  only  a  elust  i-  removed, 
asphalt  it  a  kind  suitable  Ii  i  |  am  g  i-  fi  und,  The  i  rust  is 
fiom  a  foot  end  a  half  to  two  feel  in  depth  and  verj  firm, 
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while  the  asphalt  underneath  would  not  begin  to  sustain  the 
weight  which  that  of  the  Trinidad  pitch  lake  does  easily. 
There  are  breaks  in  the  crust  here  and  there  through  which 
soft  pitch  exudes  as  has  been  described. 

It  appears,  therefore,  that  the  Bermudez  deposit  owes  its 
existence  to  the  exudation  cf  a  large  quantity  of  soft  maltha, 
which  is  still  going  on  aud  which  has  spread  over  a  great 
extent  ;  that  this  has  hardened  spontaneously  in  the  sun, 
and  has  also,  by  the  action  of  fire,  been  converted  over 
almost  the  entire  surface  into  a  cokey  crust  of  some  depth 
beneath  which  the  best  material  lies, and  that  here  and  there 
are  scattered  masses  of  glauec  pitch  produced  in  a  similar 
way  from  less  violent  action  of  heat.  There  is  no  evidence 
of  a  general  movement  and   mingling  of  the  mass  of  this 


deposit  in  any  way  that  would  produce  a  uniformity  of 
composition  as  aeen  in  the  Trinidad  pitch  lake,  although 
there  is  a  certain  amount  of  gas  evolved  at  the  soft  spots 
where  maltha  exudes  and  some  gas  cavities  are  found  in  the 
general  mass  of  the  pitch  beneath  the  crust. 

As  the  asphalt  below  the  crust  of  the  deposit  is  the  only 
portion  of  value  for  paving,  the  question  has  arisen  as  to 
its  uniformity.  In  order  to  determine  this  a  collection  of 
samples  was  made  at  various  points  on  the  lake  beneath 
the  crust  and  they  have  been  submitted  to  analysis. 

All  the  samples  represent  pitch  considered" suitable  for 
paving  except  Nbs.  •_',  7,  11,19,  and  34,  at  the  bottom  of 
the  tabic  No.  8  being  glance  pitch.  These  are  excluded 
from  our  review  of  the  results. 


Analyses  of  Samples  or  Bermddkz  Asphalt. 


Crude  Material. 

Refined  Material. 

Sample 

Xo. 

I  osa 
1  days, 

Loss 
7  hours. 

Loss 
7  boms. 

Softona 
°F. 

Flows 

•F. 

Mineral 
Matti  r. 

Organic, 

not 

Bitumen 

I'.v 

Soluble 

in  ^s 

Total 
Bitumen 

thus 

soluble. 

1 

Spi  i  iii. 
Gravity, 

212"  F. 
Per  Cent. 

400°  F. 
Per  Cent. 

400°  F. 

Bitumen. 

Difference. 

Naphtha. 

3 

77     77     1'. 

Per  Cent 

Per  Cent. 

Per  Cent, 

Per  Cent. 

Per  Cent. 

Per  O  el. 

Per  Cent. 

1 

11-68 

10-65 

10-05 

158 

170 

1-03 

2-79 

96-18 

72-01 

7.VIII 

2 

1-054 

3 

17-70 

11-60 

14-25 

158 

170 

il-sl 

2-95 

00-21 

72-13 

74-95 

3 

4 

HI  •(!.-, 

7-37 

9-10 

160 

170 

1-14 

1-90 

96-96 

07-tn 

69-20 

0 

Q 

15-15 

WS8 

11-06 

160 

170 

1-60 

1-iis 

07-12 

72-50 

74-48 

■> 

11 

18-68 

8-02 

7-16 

170 

ISO 

1-07 

645 

91-85 

66  62 

7fl2 

4 

f070 

s 

14-85 

12-86 

14-86 

100 

170 

2'7< 

0-02 

96-60 

7131 

73-82 

1 

0 

11-71 

12-20 

13-17 

1011 

170 

1-50 

0-90 

97-60 

70-89 

72-63 

1 

10 

19-82 

12-08 

12-82 

160 

17" 

0-88 

Villi 

98-03 

7fl7 

72-On 

3 

11 

11"S9 

10-211 

9-57 

105 

ISO 

1-20 

1-8'J 

96-91 

69-63 

71-71 

4 

32 

17'63 

10-08 

lo-ss 

165 

188 

1  55 

2-50 

95  89 

69-80 

72-79 

2 

" 

13 

16-87 

10-73 

11-64 

105 

180 

1-50 

3-20 

05-21 

70-80 

71-31 

2 

1- 11-25 

15 

15-80 

11-60 

9-70 

170 

180 

1-45 

0-7S 

97-77 

69-95 

71-64 

2 

lei 

20-05 

10-00 

12-16 

154 

170 

1-57 

2-111 

96-0S 

69-  ll 

72-2H 

3 

17 

14-80 

9-71 

11-70 

150 

160 

1-80 

2-27 

96- 13 

IV  Hi 

71-01 

i 

18 

1672 

18-60 

16-05 

150 

160 

1-35 

l-lll 

07-25 

73-iir. 

75-12 

1 

1-007 

•     20 

20-40 

9-85 

10-88 

16" 

168 

1-80 

1-45 

97-25 

96'  ll 

68-64 

70-68 

2 

21 

12-60 

11-65 

12-24 

150 

100 

1-80 

1    711 

09  80 

71-86 

3 

22 

14-00 

12-75 

15-11 

160 

168 

t-85 

2-24 

■u;-^, 

69'  in 

72-13 

3 

1-0115 

23 

25-15 

8-75 

lo-  IS 

160 

17H 

1-31 

2-01 

96-05 

67-83 

70-66 

2 

21 

24-27 

9-71 

10-22 

160 

168 

1-so 

2-25 

9S.-95 

68-62 

7IT.2 

2 

25 

11-78 

9-60 

11  69 

100 

168 

1  93 

1-68 

96-39 

Tie. is 

73-32 

2 

26 

19-02 

11-60 

14-00 

100 

168 

2'70 

2-2H 

95-10 

71-11 

71-sn 

3 

1  -638 

27 

16-17 

0-70 

13-05 

150 

160 

1-72 

1  SI 

96-44 

72-511 

75-17 

3 

28 

4II-20 

4-72 

5-81 

170 

180 

i-n 

2-38 

oo-io 

65"20 

67-78 

ll 

2'.» 

19-99 

LT55 

11-96 

155 

168 

l-i-.s 

1-21 

97  08 

70- 10 

72-52 

;; 

-30 

14-20 

10-70 

15-10 

133 

3-65 

1-00 

04-75 

72-51 

76-65 

1 

31 

14-20 

S'69 

13-16 

150 

160 

3-20 

0-96 

95-78 

70-82 

73-94 

3 

32 

22-55 

9-11 

7-35 

160 

175 

3-33 

6-02 

90-65 

03-  III 

69-94 

1 

1-060 

:t:s 

18-12 

10-15 

13-80 

110 

150 

3-00 

1-22 

95-18 

70-98 

71-57 

S 

1-075 

ss 

10-72 

10-75 

8-80 

160 

170 

1-71 

1-70 

00-50 

70-06 

72-53 

2 

30 

33-10 

7-74 

10-20 

1011 

172 

0-50 

0-98 

98-52 

as  a 

71-03 

2 

r-i'ijH 

2 

u-l-,7 

1-86 

18S 

201 

L-21 

2-92 

95-81 

58-52 

60-00 

Pitch 

7 

16-57 

12-25 

150 

100 

3-90 

11-01 

O.V  10 

73 -lis 

77-71 

1 

U 

20-01 

11-79 

,, 

150 

160 

fl.i 

1-36 

07-  17 

72- In 

73-97 

.i 

19 

lie;:) 

11-89 

, , 

150 

loo 

1-13 

ll-Ol 

07-03 

72-58 

71-11 

3 

3t 

15'SO 

1  fc" 

•• 

120 

140 

3-85 

1-30 

91-85 

73- mi 

7S-2J 

1 

Extremes  of  Determinations  in  tub  Analyses  of 
Bermudez  Asphalt. 

Crude  Material. 


Highest. 


Lowest. 


Loss  four  days.  212°  F 

Less  m:\  ca  hours,  too3  F 


■1O-20 
13-00 


Dried  Material. 


Loss  at  loo0  F..  seven  hours 

Softens.  J  V 

Flows,0  F 

Mineral  mutter 

Organic  not  soluble 

Bitumen  

Bitumen  soluble  naphtha 

Per  cent,  of  total  thus  soluble. . .  | 
Specific  gravity 


10-72 
4-72 


16'05 

5-81 

170 

110° 

iss 

135° 

3-05 

ii'.-.n 

0-15 

u-l-,2 

98-52 

90-06 

73-05 

03-40 

76-55 

67-75 

1-075 

1-005 

Methods  of  Analyses. 

Necessity  lias  compelled  the  adoption  of  somewhat 
different  methods  of  nnulj  sis  with  the  Ucrrnudez  samples 
from  those  employed  in  the  case  of  the  Trinidad  material 
since  t'ae  sticky  nature  of  this  asphalt  prevents  its  being 
freed  from  water  by  powdering  and  exposure  to  the  air.  It 
was  only  possible,  therefore,  to  dry  the  samples  by  heating 
them  to  such  a  point  as  to  soften  the  bitumen  and  remove 
t li e  water,  this  point  being  kept  as  low  as  possible,  but  un- 
doubtedly with  the  loss  of  gas  and  hydrocarbons.  The  dried 
samples  were  then  used  far  analysis.  In  addition,  the 
amount  of  water,  gas,  and  volatile  oil  lost  by  the  crude 
material  on  maintaining  it  for  a  certain  length  of  time  at 
212°  and  400°  F.  was  determined,  as  well  as  the  loss  suffered 
by  the  dried  material  at  the  latti  r  temperature.  The  soften- 
ing and  flowing  point  and  the  degree  of  softness  at  ordinary 
temperatures  were  also  determined,  1  softest,  2  soft,  3  me- 
dium, and  4  hard,  as  well  as  the  specific  gravity  of  a  few 
samples.  The  determinations  of  the  loss  at  high  tempera- 
tures are  not  as  accurate  as  the  others,  but  with  such  wide 
variations  as  were  found,  is  of  interest  and  value. 

From  the  preceding  results  of  analyses  we  see  that  the 
Bermudez  asphalt  is  quite  a  different  material  from  that  of 
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the  Trinidad  lake.  It  is  practically  free  from  mineral 
in  fact  the  softest  material  from  the  soft  spot  at  the 
centre  before  it  was  in  any  way  contaminated  with  extra- 
neous matter,  has  no  more  than  0*09  per  cent.  It  has,  as 
collected,  varying  amounts  of  water  and  the  loss  on  heating 
to  100°  C.  for  sometime  may  reach  as  high  as  4 < 3  per  cent. 
Here  again,  however,  it  appears  from  an  examination  of 
the  freshly  collected  softest  material  that  the  water  is 
adventitious  aud  the  loss  largely  light  oils,  as  tin-  soft  ma- 
terial contains  bat  a  trace  of  water.     The  amount  ol  I 

matter  insoluble  is,  probably,  also  adventitious,  as  this  is 
not  found  in  the  soft  pitch,  but  it  may  in  part  be  derived 
from  changes  in  the  bitumen  itself  from  age  and  exposure. 
The  portion  of  the  total  bitumen  soluble  in  naphtha  i-  large 
but  not  constant  in  the  specimens  from  the  different  parts 
of  the  lake,  but  of  the  fresh  material  nearly  the  entire 
amount  is  soluble. 

A  mere  glance  at  the  results  then  shows  that  there  is  a 
great  lack  o.  uniformity  in  the  condition  and  character  ot 
the  material  found  scattered  over  the  surface  of  the  Ber- 
mudez  deposit,  and  it  appears  that  this  bed  of  asphalt  is 
one  that  was  originally,  and  is  now  being,  derived  from 
exudations  from  maltha  springs,  scattered  over  the  ana 
which  the  deposit  covers;  that  thi  original  thick  oil  or 
maltha  was  a  pure  bitumen  free  from  mineral  matter  and 
water  which  has  become  altered  by  changes  within  itself 
and  by  external  causes,  until  todaj  it  exists  in  the  form 
found  in  the  so-called  lake  There  is  here,  as  in  the  Trini- 
dad pitch  lake,  a  present  source  of  supply  which  is  adding 
every  year  to  the  main  body  of  pitch. 

CHABACTER    it    THE    BlTOHBK    OB    I'.IKMllil/    ASTHALT. 

An  investigation  of  the  nature  of  the  bitumen  of  licrinu- 
,|,  /  asphalt  has  been  partially  carried  out  in  tin-  same  way 
us  with  the  Trinidad  material,  ami  has  furnished  some 
results  of  inti 

The  softest  and  freshest  asphalt  from  the  point  where  it 
exudes  has  the  following  composition  :  — 


II. 


I 

Hydrogen 
Sulphur  .. 


I. 

82-88 
10'79 

.VX7 

it-;.-. 

M0'28 

The  striking  features  of  this  bitumen  i-  the  ret)   high 

of  sulphur,  nearly  as  great  as  that  in  Trinidad 

bitumen,  and  the  notable  percentage  of  nitrogen,  while   in 

other  respects  it  shows  only  evidences  of  being  composed 

largely    of   unsaturated   hydrocarbons.     On    comparing   the 

original  bitumen  with  that  found  in  the  general  supply  of 
the  lake,  as  UBed  for  paveinents.au  interesting  change  is 
.,  en,  ihi-  bitnmen  extracted  from  the  melted  and  refined 
plich  by  chloroform,  bus  the  following  composition  as 
derived  from  the  combustion  of  two  different  prt  partitions. 

Entin   Bitumen  Bermudez  Paving  Asphalt. 




I. 

11. 

8*9b 

ii'Ta 

an 

0  -J 

II,  r.  a  remarkable  alteration  Is  set  a,  The  hardening  of 
the  pitch  ot  verj  likelj  the  process  of  melting  and  refining, 
bus  removi  da  vt  rj  considerable  pari  of  the  sulphur,  nearly 
2  pet  cent.  The  sulphur  must  have  been  given  off  as 
hydrogen  sulphide,  and  in  its  evolution  condensation  has 
taken  place,  and  a  consequent  hardening  of  the  bitumen. 

The  nitrogen  n  mains  unchai 

Sulphur,  therefore, in  this  case,  as  in  that  of  Trinidad 

;,  plialt,  seems  to  play  an  important    part    In    the  hardening 

of  the  bitumen,     It  is  also  found  in  larger  amount  on  thai 

portion   of  the   Bermndei    bitumeu    which    is  insoluble    in 


naphtha  but  soluble  in  chloroform  as  with  Trinidad  asphalt, 
the  bitumen  soluble  only  in  chloroform  having  the  following 
composition ; — 

PerCeut 

Carbon s7'i9 

Hydrogen s-(7 

Sulphur rst 

U 

I'M-    I'' 

BuLfin  t;   in   A-nnii,    v\i,   it-   Iniiii.' 

The  interest,  which  the  presence  of  so  much  sulphur  in 
the  bitumen  of  Trinidad  and  Bermudez  asphalt,  and 
especially  in  the  least  soluble  and  harder  portions  aroused, 
led  me  to  examine  a  large  Dumber  of  asphalts  and  malthas 
of  varied  origin,  which  were  available  in  the  collection  of 
the  liarber  Asphalt  Paving  Company,  with  a  view  of 
determining  how  general  the  presence  of  a  large  per 
rentage  of  sulphur  is  in  bitumens,  which  are  hard  and  of 
high  inciting  point. 

At  the  same  time  complete  ultimate  analyses  were  made 
of  these  bitumens,  in  order  to  show  that  oxygen  is  not  a 
constituent  of  that  portion  of  an  asphalt  soluble  in  chloro- 
form or  bisulphide  of  carbon,  to  determine  how  generally 
nitrogen  is  one,  and  what  differences  there  may  be  in  the 
saturation  of  the  indrocarhoii-. 

The  determination  of  sulphur  was  made  on  the  pure 
bitumens  after  the  method,  described  by  Mahery,  of  com- 
bustion in  a  current  of  ow  gen,  and  absorption  of  the  sulphur 
dinxide  formed  in  a  standard  solution  of  alkali.  In  several 
instances,  especially  Trinidad  pure  bitumen,  the  results 
were  checked  by  determinations  made  bj  oxidation  with 
nitric  acid. 

flic  analyses  for  carbon  and  hydrogen  were  made  with  ail 
the  precautious  which  a  long  experience  with  this  kind  of 
work  has    shown    to   be    ncrcs-arv.     They  were  determined 

by  combustion  with  manganese  oxide  Mm.n,  with  a  layer 

of  lead  chromate  and  a  copper  coil  on  account  of  the 
presence  of  sulphur  and  nitrogen.  The  copper  coil  and  the 
substance  in  a  platinum  boat  were  introduced  into  the  tube 
after  the  tube  and  its  content-  had  been  raised  to  a  r,  d  heat 
in  current  of  oxygen  and  allowed  to  cool.  The  combustion 
was  carried  on  very  bIowIj  in  a  stream  of  oxygen,  and  the 

absorption  of  the  watcrand  carb,  ,iuc  a,  id  carefully  provided 
for  and  protected.  Nitrogen  was  determined  readily  by  the 
Kjeldahl  luetic  d. 

The  results  are  shown  on  next  page. 

It  appears  in  a  general  wa\  from  the  preceding  results 
that  all  the  glance  pitche-,  or  brittle  asphalts,  Nos.  I.  :t.  4, 
and  5,  contain  from  '.•■'!'•  to  s  Js  per  cent,  of  sulphur,  the 
hard  asphalts,  not  flowing  ut  ordinary  temperatures,  from 
i'i  '  47  to  :t  '.'.',  per  cent.,  while  the  malthas  or  soft  asphalts 
and  heavj  petroleums  do  not  contain  more  than  9*29  per 
cent.  There  arc.  however,  certain  exceptions,  The  soft 
Bermndei  and  Montana  asphalts  should,  from  their  con- 
sistency, be  classed  with  the  malthas,  but  are  placd  by 
themselves,  because  thej  are  rapidly  transformed  under 
certain  conditions  to  their  harder  forms,  which  are  included 
under  the  asphalts,  probabrj  bi   susc  ol  the  high  percentage 

of  sulphur  the}  contain. 

The  Uvalde  Company  bitumen  is  also  an  exception,  in 
thai  ii  is  ol  "iily  medium  hardness,  although  having  9*80 
per  cent  of  sulphur.  This  bitumen  is.  however,  peculiar 
and  diffi  is  from  the  asphalts  in  sonic  of  its  Other  properties 
as  well. 

Those  natural  bitumens  also,  which  are  usually  classed 
by  themselves,  albertite,  gilsonite,  grahamile,  tJaterite,  and 
ozokerite,  arc  distinguished  by  a  low  percentage  of  sulphur 
and  a    high    pel  carbon,   with    tin    exception    of 

elaterite  which  appears,  therefore,  to  be  more  nearly  allied 
to  the  asphalts,     I  hej  arc,  probably,  therefore,  of  different 
origin   from    the    asphalts,   and   as  an  illustration  of  sni 
difference,  theoiigin  and  method  of  formation  ■•!  the  artificial 

j    asphalts  included  111  the  table  will  serve. 

i  hi  so-called  Pittsburg  flnxia  produced  bj  heating  heavy 
petroleum  oil.  such  as  Pennsylvania  residuum  with  sulphur. 
Hydrogen  sulphide  is  given  off,  and  the  oil  is  condensed  to 

;    a  peculiar   tough   and  sticky  substance,  but  slightly  affected 
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on 


Ultimate  Composition  op  the  Bitumen  of  Asphalts,  Malthas,  &c, 
Hard  Asphalt. 


Nevada 

Texas,  Uvalde  Company 

Italy,  Ancona 

1-Xvpt 

Cuba,  Bejucal 

California,  Waldorf 

„  La  Patera , 

Trinidad  Lake 

Tobago 

Turkey  

Montana,  hardened 

California,  Santa  Maria 

Trinidad,  land 

France,  South 

Venezuela,  Bermudez,  hard 

Sicily,  rock 

Kentucky 

Texas,  Rio  Qrando  . . , 


Consistency. 


Pitch 
Hard 

Pitch 


Hard 


Pitch 
Hard 

•in       -V 

Hard 
Meuiuin 


In  Extracted  Bitumen. 


Sulphur.       Carbon.      Hydrogen.  |  Nitrogen, 


n-76 

9-60 

9-39 

8-52 

S"JS 

6-18 
623 
6 -lfi 

c-it; 

614 
531 
5"69 
4-98 
♦■78 
S-93 
8-69 
339 
3'28 


79-68 
80-89 

79-56 
80-87 
82-98 
82-77 
83-31) 
82-33 
83-37 
83-98 

S2:7:> 
83  65 
82-07 

84-93 
84-16 


9-31 
10-09 

8-80 
10-42 
9-44 

10-02 
9-88 
10-69 
10-54 
9-19 

11:58 
10-76 

11-58 

11-34 

1T.-2 


Malthas. 


Venezuela,  Pedernales 

Ohi".  Residuum 

Trinidad,  Oiiayaguayare 

Indian  Territory.  Chioakasavi . 

Trinidad,  Union,  Maltha 

Mexico 

Indian  Territory.  Axdmore 

California,  Asphalto 

,,         Alcatraz  . , , 

Texas,  St.  Joe 

Pennsylvania,  residuum 


Soft 


1-30 
0-28 
1-40 
0-19 
0-09 
035 
0-70 
0-81 
0-50 
0-09 

0:48 
0-45 
1-56 
0-75 
0  33 
158 


2-29 

2-26 

2-00 

1-98 

85'65 

12-37 

LOO-OO 

1-75 

l-« 

1-47 

87-  10 

U-05 

065 

11 10 '.-,7 

1-40 

84-31 

12-  H 

1-38 

99-  i7 

rsa 

85-73 

U-83 

1-21 

l 9 

1-13 

87  27 

11-79 

0-23 

100-42 

O'GO 

B7-« 

12-60 

.. 

.. 

Total. 


99-95 

100- 2  J 
99-15 
100-00 
100-79 
100-21 
loo- 11 
99-99 
100-57 
99-4U 

100:64 
99-94 
99-99 

69-66 


Malthas  rapidly  hai 

denimj. 

5-87 
S'92 

Gihonite,  Elaterite,  Alberlite,  Ozokerite. 


Elaterite,  Utah 

GdsoP.Ue.  Utah 

Albertite,  Nova  Seotia 

Oxokerits-,  soluble  in  alcohol  . 


Brittle 


Tough 


5-S3 
1-79 

1-20 

o-oo 


80-0) 
59-28 
S3  53 
85-25 


12-23 
8-66 
13-20 

15-09 


Artificial  Asphalts. 


1-78 
0-79 

u-42 

o-oa 


100-52 

100-33 
100-34 


Pittsburg  flux.. 
Sludge  asphalt. 
Bycriite.  har>  1  . 


4-10 

83-03 

10-58 

2-3S 

99-84 

4-87 

87-17 

7'9t 

11-110 

99-98 

.. 

Mi-ss 

10-12 

100-00 

by  temperature  changes,  and  only  melting  at  very  high 
temperature,  which  has  been  suggested  as  a  substitute  for 
asphalt.  Here  the  formation  of  the  artificial  asphalt  is  due 
to  the  condensation  of  the  unsaturated  hydrocarbons  by  the 
action  of  sulphur,  and  while  much  is  evolved,  several  per 
cent,  are  left  in  the  product.  This  substance,  being  formed 
largely  from  the  saturated  paraffin  hydrocarbons,  in  con- 
sequence, quite  different  from  the  true  asphalts  in  many  of 
its  properties.  It  will  not  pull  into  strings  ir.  melting  and 
is  very  short. 

The  sludge  asphalt  made  from  the  sludge  tar  of  the 
kerosene  refiners  is  much  more  like  natural  asphalt  as  it 
pulls  out  to  strings ;  like  the  latter  melts  easily,  and  has  the 
general  physical  properties  of  ordinary  asphalts.  In  this 
sase  these  properties  are  due  to  the  fact  that  the  artificial 
product  is  derived  from  the  unsaturated  hydrocarbons  of 
the  petroleums,  rather  than  the  paraffins,  as  with  Dittsburg 
flux,  and  to  the  presence  of  sulphur  in  the  reaction  which 
takes  place,  nearly  .">  per  cent,  being  left  in  the  substance. 

In  the  hard  Byerlite  an  artificial  asphalt  is  found,  which 
is  of  still  different  origin,  being  produced  by  the  action  of 
oxygen  on  the  heavy   oils   of  petroleum.     In   this   way  a 


substance  is  obtained  in  which  sulphur  is  absent,  and  has 
also  taken  no  part  in  the  formation.  It  seems  to  bear  the 
same  relation  to  the  other  artificial  asphalts  that  gilsonite 
does  to  glance  pitch  of  asphaltic  origin,  and  has  many- 
similar  physical  properties. 

The  results  of  our  examinations,  therefore,  seem  sufficient 
to  show  that  sulphur  plays  an  important  part  in  the  harden- 
ing of  asphalts,  although  like  the  artificial  asphalts, 
some  natural  bitumens  occur  which  have  become  hardened 
in  another  way,  and,  perhaps,  by  oxygen.  In  connection 
with  the  discussion  of  the  nature  and  origin  of  uatural 
asphalt  these  facts  seem  to  be  of  considerable  interest. 

Oxygen   in  Asphalts. 

According  to  Dana's  Mineralogy,  "  Asphaltum  or  mineral 
pitch  is  a  mixture  of  different  hydrocarbons,  part  of  which 
are  oxygenated  "  ;  and  it  is  stated  that  "  the  fluid  kinds 
change  into  the  solid  by  the  loss  of  a  vaporizable  portion 
on  exposure,  and  also  by  a  process  of  oxidation,  which 
consists  first  in  a  loss  of  hydrogen,  and  finally  in  the 
oxidation  of  a  portion  of  the  mass."     Many  other   writers 
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on  the  subject  also  express  the  same  view.-.  For  the  pur- 
pose of  determining  how  far  these  statements  were  to  be 
relied  upon,  since  my  earlier  investigations  of  the  bitumens 
of  Trinidad,  Bermudez  and  some  other  asphalts  bad  not 
shown  that  they  contained  oxygen,  I  have  had  complete 
ultimate  analyses  made  of  most  of  the  pun'  bitun 
previously  examined  for  sulphur,  and  the  results  have  been 
given  in  the  same  table.  It  is  evident  that  among  this 
large  number  of  malthas  and  asphalts  there  ai  •  none,  the 
soluble  bitumen  of  which  contains  oxygen  to  an  appreciable 
extent,  although  they  all  contain  Btilphorand  nitrogen.  It 
is,  however,  easy  to  explain  how  the  earlier  analysts  reported 
oxygen  as  a  constituent  of  many  asphalts.     As  shown  by 

everal  recent  investigators,  the  complete  combustion  1 

determination  of  carbon  and  hydrogen  in  the  higher  hydro- 
carbons is  an  extremely  difficult  thing,  the  tendency  being 
to  the  formation  of  acetylene  and  unsaturated  hydrocarbons, 
instead  of  carbonic   acid  and   water,  so  that   then-   is  a 

deficiency  in  the  amount  of  the  hitter  found  in  an  analysis, 
unless  the  greatest  care  is  used.  This  has  been  commonly 
and  naturally  stated  as  oxygen.  At  the  same  time  most 
analyses  ignore  the  presence  of  sulphur  and  nitrogen,  so 
that  the  amount  of  these  elements  is  added  to  the  stated 
percentage  of  oxygen.  It  is  not  surprising,  therefore,  that 
oxygenated  hydrocarbon-  are  frequently  spoken  o)  as 
occurring  in  asphalt,  and  it  is  equally  plain  that  none 
exists  in  the  bitumens  of  which  they  are  composed.  With 
the  amount  of  sulphur  present  in  most  of  tin  DO  this  is  not 
surprising,  a-  this  clement  easily  substitutes  oxygen  in 
most  of  the  hydrocarbon  derivatives. 

Oxygen  is  present  in  asphalts  only  in  those  which  con- 
tain organic  matter  insoluble  in  chloroform,  as  has  been 
shown  in  the  examination  of  the  material  in  Trinidad 
asphalt,  which  Ifl  not  bituminous  and  not  soluble.  Here 
tin  result  of  oxydation  of  t lie  hydrocarbon  derivatives  has 
been  such  thai  it  can  be  no  longer  classed  as  bitumen  being 
insoluble  and  merely  a  dry  powder.  It  is  not  impossible 
that  oxygen  may  have  uelcd  on  sonic  hydrocarbon-  under 
cci lain  conditions,  but  in  that  case  the  result  has  been  the 
splitting  off  of  water,  the  oxidation  of  the  hydrocarbons  to 
a  condition  in  which  they  are  no  longer  soluble,  and  to  be 
considered  a  part  of  the  bitumen  ;  or  by  the  substitution  of 
oxygen  by  sulphur,  which  would  easily  take  place  in  the 
pie. once  of    this  element,  and  which    has    been    shown  to 


occur  in  Trinidad  asphalt  with  the  formation  of  the 
organic  matter,  not  bitumen,  which  contain-  oxygen. 

Where  oxygen    has  acted   upon  natural    hydrocarbons  in 
the  same  manner  a-  sulphur,  with  a  resulting  condensation, 

as  may  be  the  ease  with  gilsoaite   and   similar  Bubsta -.  it 

has  not  remained  as  a  constituent  of  the  bitumen,  but  has 
been  removed  as  water.  Oxygen,  therefore,  while  it  mav 
have  had  a  part  in  the  production  of  hard  natural  bitumens, 
as  sulphur  seems  undoubtedly  to  have  done,  has  nut,  like 
sulphur,  remained  as  one  of  the  constituents  of  these 
-nii-i  mees. 

Ai  riOM  or  Acids  on  Asphalts  Qiantitvtivei.y 
Determined. 
In  the  u-     ..I   sulphuric  acid  of  different    strengths  as 
a  reagent  for  the  treatment  of  asphalt  oils,  the  action  was 

such  that  it  seemed  of  interest  to  determine  quantitatively. 
as  far  as  possible,  what  this  action  would  be  upon  the 
entire  bitumen.  These  results,  it  seemed,  would  prove  of 
relative  interest  at  least,  and  probably  of  technical  value. 
Of  course,  an  asphalt  cannot  be  directly  treated  with  aciV. 
-mi .  sfully.  To  do  this  satisfactorily  the  bitumen  is 
disolved  in  a  solvent,  such  as  naphtha,  which  is  not  Strongly 
affected  by  the  acid.  Naphtha  was  selected  forth 
pose  because,  although  the  entire  bitumen  of  mo-t  asphalts 
is  not  soluble  in  it.  the  part  that  is  not  soluble  mav  1  e 
neglected,  as   it    would   he    entirely   removed    by   the  action 

of  acid,  it  seemed,  therefore,  only  necessary  to  study  the 
action  of  the  acid  on  the  naphtha  solution.  This  has  been 
done  with  variuis  asphalts,  and  with  aeids  of  various 
strengths,  in  the  following  manner:  — 

A  weighed  amount — 1>  gnus. — of  any  asphalt  was  treated 

with  boiling  88  naphtha  until  extracted,  and  then  diluted 
to -Jati  cc.      It   was  then   shaken   twice   tor  exactly   five 

minutes,  at  ordinary  temperatures,  with  two  portions  of  the 

sulphuric  acid.  After  thi-  treatment,  the  naphtha  solution 
with  its  remaining  bitumen  was  washed  once  with  water, 
then  with  alkali,  and  linally  with  water,  the  naphtha 
solution  being    then    evaporated  in  :i  weighed   platinum  dish 

i  in  minutes  and  100  C  .  and  the  bitumen  unacted 
upon  by  acid  determined,  following  are  the  results, 
including  some  obtained  with  a  similar  treatment  of  heavy 
petroleum  oils  from  Pennsylvania,  Ohio,  and  Russia  for 
oomparison :  — 


l\r  Cent,  of  Naphtha-soluble  Bitumen  in  Asphalt  and  Heavy  Oils  unacted  upon  '«/  Acid. 
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It  i-,  of  course,  found  that  the  henvj  petroleum  oils  from 
Pennsylvania,  Ohio,  and  Russia  arc  the  least  affected,  as 
iliei  arc  largely  made  up  of  paraffin  hydrocarbons  and 
nnphthenes  not  rcadilj  acted  upon  bj  acid  in  dilute  naphtha 
soluiions.  Among  the  asphalts  the  malthas  arc  least 
attacked  by  common  acid,  showing  thai  thej  lie  between 
ii..  heavj  petroleum  oils  and  the  asphalts,  while  the  harder 


the  asph  dt,  <'  >  smaller  is  the  per  cent,  of  bitumen  unacted 
upon  bj  acids,  these  corresponding  relatively  to  the  amo 

soluble  in  naphtha. 

iiii II bat  on  Mini  ral  i  in.-. 

In    a    recent    article    (Municipal     engineering,    Aug. 
1897)    I   have   shown   that   then    i-  a   difference   in   the 
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way  different  asphalts,  malthas,  and  heavy  petroleum 
oils  are  affected  by  being  maintained  at  it  high  tem- 
perature for  a  number  of  hours.  While  all  of  them 
volatilise  something  when  heated  to  the  conventional 
temperatures  of  the  asphalt  industry—  325"  and  -100:  F.  for 
seven  hours — there  is  a  very  considerable  difference  in  the 
appearance  of  the  residues  after  heating. 

Petroleum  residuum  of  the  kind  best  suited  for  the  asphalt- 
paving  industry,  and  made  especially  for  it,  may  be  heated 
for  se^  en  hours  at  400°  F.  and  lose  but  2  to  5  per  cent,  of 
volatile  oil,  while  the  residue  will  still  continue  to  flow  at 
ordinary  temperatures.  Other  petroleum  residuums  may- 
lose  a  much  higher  percentage  of  oil  up  to  15  per  ceut. 
and  leave  a  residue,  which  will  not  flow  owing  to  the 
amount  of  scale  paraffin  it  contains ;  but  in  neither  ease 
is  the  resulting  residue  solid  and  brittle.  Many  natural 
heavy  tarry  oils  known  as  malthas  or  soft  asphalts  will, 
however,  not  only  lose  a  large  amount  of  volatile  oil  when 
heated  to  325  or  400  F.,  up  to  20  or  30  per  cent. .  I. at 
they  will  leave  behind  a  residue  which  is  a  brittle  glance 
pitch,  showing  the  very  different  nature  of  the  hydrocarbon 
of  which  it  is  composed  and  those  making  up  the  residuum 
of  ordinary  petroleum.  Malthas  of  a  medium  character 
are  also  found,  so  that  it  is  a  very  useful  means  of  deter- 
mining the  character  of  any  heavy  mineral  oil  to  examine 
it  in  this  way. 

It  appears  that  there  is  a  very  decided  difference  in  the 
character  of  the  bitumens  found  in  various  asphalts,  malthas, 
and  heavy  petroleum  oils,  which  is  shown  in  several  ways 
by  the  preceding  methods  of  treatment.  The  amount  of 
total  bitumen  which  is  soluble  in  8S  naphtha  is,  in  the  first 
place,  indicative  of  how  far  the  action  of  condensation  and 
polymerisation  has  gone  on,  and  of  how  large  a  part  of  the 
bitumen  has  been  converted  into  the  hard  and  brittle  form. 
For  example,  in  the  heavy  petroleums  and  malthas  the 
larger  portion  of  the  bitumen  is  soluble  in  naphtha,  while 
in  the  asphalts  this  may  be  reduced  to.  60  per  cent,  or  less, 
and  in  the  glance  pitches  to  -10.  It  is  possible,  therefore, 
to  gain  considerable  assistance  in  judging  of  the  nature  of 
a  new  asphalt  by  such  a  determination,  or  at  least,  as  to 
some  of  its  properties  of  technical  interest.  In  another 
way  tin-  determination  of  the  amount  of  the  hydrocarbons 
soluble  in  naphtha,  which  are  unacted  upon  by  acid,  help 
to  show  the  nature  of  the  substances  making  up  this  part 
of- the  bitumen.  And  again,  the  stability  of  the  hydro- 
carbons is  shown  by  their  power  of  resisting  high  tempera- 
tures with  little  loss  and  without  change  in  their  physical 
properties,  and  especially  their  consistency. 

Perhaps  none  of  the  tests  which  have  been  givcu  possess 
any  actual  scientific  merit,  but  they  at  least  enable  us, 
when  they  are  combined,  to  compare  different  asphalts  and 
to  judge  of  their  technical  value.  It  must  also  be  remem- 
bered that  the  results  have  no  absolute  value,  and  can  be 
used  only  as  a  relative  means  of  comparison,  since  the 
solvents  and  londitions  may  vary  from  time  to  time.  In 
making  eMiminations  of  this  kind,  therefore,  it  is  desirable 
that  a  well-known  asphalt,  maltha,  or  oil  should  be 
subjected  to  a  parallel  analysis,  alougside  of  the  material 
under  investigation. 

Conclusion s  as  to  the  Natcbe  and  Origin  op 
Asphalt. 

The  natural  bitumen,  which  is  known  as  asphalt,  is  com- 
posed, as  far  as  we  have  been  able  to  learn,  of  unsaturated 
hydrocarbons  and  their  sulphur  derivatives  with  a  small 
amount  of  nitrogenous  constituents.  Asphalt  may,  there- 
fore, be  defined  as  any  hard  bitumen  composed  of  unsaturated 
hydrocarbons  and  their  derivatives,  which  melts  on  the 
application  of  heat  to  a  viscous  liquid ;  while  a  maltha  or 
soft  asphalt  may  be  defined  us  a  soft  bitumen  which,  on 
heating,  leaves  an  asphalt,  or  becomes  by  natural  causes 
converted  into  one.  The  line  between  the  two  classes  can- 
not be  sharply  drawn. 

Asphalts  are  distinguished  by  the  large  amount  of  sulphur 
they  contain,  and  it  is  to  its  presence  that  many  of  the  im- 
portant characteristics  and  perhaps,  in  part,  the  origin  of 
this  form  of  bitumen  is  due.  The  soft  asphalts  or  malthas 
contain  much  less  sulphur  than  the   harder   ones,  or,  if  the 


former  are  rich  in  sulphur,  they  are  then  in  a  transition 
stage  and  will  eventually  become  hard.  But  a  small  portion 
of  the  constituents  of  a  hard  asphalt  are  volatile  even  in 
racuo,  but  they  can  lie  separated  by  solvents  into  an  oily 
portion,  which  is  soft,  or  softens  readily  when  heated,  and 
a  harder  portion,  which  does  not  melt  by  itself  without  de- 
composition, and  is  a  brittle,  solid,  but  soluble  in  the  oily 
or  softer  portion.  The  harder  and  least  soluble  portion 
always  contains  the  larger  part  of  the  sulphur.  It  seems, 
therefore,  that  sulphur  is  the  effectual  hardening  agent  of 
natural  asphalts,  in  the  same  way  that  it  is  of  artificial 
asphalts  which  are  produced  by  heating  a  soft  natural 
bitumen  with  sulphur. 

The  portion  of  asphalt  soluble  only  in  chloroform  or 
carbon  bisulphide  is  entirely  absorbed  by  sulphuric  acid, 
showing  that  it  contains  no  paraffins  ot  saturated  hydro- 
carbons. 

That  portion  which  is  soluble  in  naphtha  can  be,  to  a 
great  extent,  volatilised  in  vat  no.  The  lighter  constituents 
arc  found  to  be  largely  unsaturated  hydrocarbons  of  at  least 
two  classes — tlmee  absorbed  or  converted  into  tars  by  sul- 
phuric acid,  and  those  but  slightly  acted  upon  by  it, 
together  with  sulphur  compouuds  partly  precipitated  by 
mercuric  chloride  and  partly  recoverable  from  their  combi- 
nation with  sulphuric  acid  by  steam. 

'The  hydrocarbons  absorbed  by  sulphuric  acid  and  con- 
verted into  tars  by  it  may  belong  to  several  series,  less 
saturated  than  the  ChIT>„,  and  it  is  probable  that  some  of 
them  or  their  derivatives  are  aromatic  or  cyclic  compounds. 
Nothing  further  is  known  of  them  at  present.  Those  not 
easily  acted  upon  by  acid  are  of  very  high  density  and 
refractive  iudex  for  their  boiling  point  and  molecular 
weight,  and  correspond  in  no  way  with  any  saturated  or 
open  chain  hydrocarbons.  They  are  evidently  cyclic  hydro- 
carbons similar  to  the  naphthenes,  but  having  an  even 
greater  density  than  these,  a-  tar  as  they  are  known,  for  the 
same  molecular  weight.  The  amount  of  these  comparatively 
stable  hydrocarbons  unacted  upon  readily  by  sulphuric  acid 
varies  in  different  asphalts  from  comparatively  little  to  30 
per  cent,  or  more.  In  the  malthas  there  is  a  still  larger 
proportion  The  greater  part  of  an  asphalt  bitumen 
is,  therefore,  of  unsaturated  and  unstable  bodies  liable  to 
constant  change,  while  even  the  most  stable  constituents, 
the  cyclic  hydrocarbons,  are  slowly  polymerised  on  standing, 

t  tKl'lIN   of   Am-ii  w.t. 

Asphalt  is  in  the  process  of  formation  today.  It  plainly 
does  not  originate  as  such,  but  is  a  secondary  product,  re- 
sulting from  the  transformation  of  lighter  forms  of  bitumen, 
malthas,  or  even  thinner  oils,  into  harder  bitumen  by  con- 
densation and  polymerization,  a  reaction  in  which  sulphur 
seems  to  take  an  important  part. 

Asphalt  is  probably  derived  from  unsaturated  hydro- 
carbons, although  the  condensation  of  paraffin  hydrocarbons 
by  sulphur  or  of  a  mixture  of  saturated  and  unsaturated 
hydrocarbons  in  the  same  way  would  yield  unsaturated 
hydrocarbons  as  products,  but  would  require  a  high  tem- 
perature. Polymerization  would  probably  take  place  more 
readily  in  the  unsaturated  series. 

No  high  temperatures  seem  necessary  for  the  change  once 
initiated,  as  it  is  seen  going  on  today  in  the  Trinidad  pitch 
lake  and  in  Venezuela,  (las  is  commonly  evolved  and 
is  largely  hydrogen  sulphide,  the  natural  result  of  the  con- 
densation of  hydrocarbons  by  sulphur.  Carbonic  acid 
accompanies  it  which  would  seem  to  point  to  a  reaction 
between  hydrocarbons  and  inorganic  sulphates  and  the 
latter  as  the  source  of  the  sulphur  in  the  bitumen  of  as- 
phalts, but  this  is  only  theory  based  on  the  presence  of 
sulphates  in  the  water  emulsified  with  Trinidad  pitch,  while 
there  is  quite  as  much  hydrogen  sulphide  given  off  by  the 
Bcrmudez  asphalt  which  contains  no  water  or  sulphates  as 
it  originates. 

Whether  its  origin  is  in  sulphates  or  inorganic  sulphides 
or  whether,  as  suggests  itself,  it  is  derived  from  the  same 
substances,  either  animal,  vegetable,  or  inorganic,  from 
which  the  hydrocarbons  themselves  are  formed,  it  is  plainly 
an  important  factor  in  the  production  of  asphalt  and 
especially  the  harder  ones. 
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istifiable,   therefore,   to   suggest  that  where 
mineral  oils,  composed  of  unsaturated  hydrocarbons,  origi- 
nate   under    such    circumsf 
conditions   favorable   to   condensation  and  polyn 
asphalt  will  be  formed,  not  necessarily  immediately,  but  in 
the  course  of  time. 

Pot  the  primary  origin  of  asphalt  one  must,  of  course,  go 
hack  to  that  of  petroleum.  This  subject  lias  lately  been 
discussed  at  length,  and  both  experiments  and  argumi  - 
brought  forward  in  favor  of  the  animal  <t  vegetable  origin 
of  petroleum  or  its  inorganic  derivative-.     Eti  nific 

journals  are  filled  with  the  literature  of  the  question,  so  that 
it  will  noi  be  necessary  to  summarize  the  reasoning  lure, 
but  merelj  to  add  such  suggestions,  derived  from  the 
results  of  our  investigations,  as  may  be  utilized  in  favor  of 
one  or  the  other  theories. 

The   1  nitrogen  in  all  the  asphalts  examined 

may   be   <•  nsidered,   by  those   advocating   the   animal  or 
vegetable  origin  of  petroleum,  as  con6rming  their  \ 
but  it  seems  possible  also  to  account  for  it  from  an  inorganic 
source. 

The  theory  of  the  general  origin  of  all  mineral  hittimcii 
in  a  base  of  unsaturated  hydrocarbons,  suggested  by 
llcusler,  seems  to  he  supported  bj  the  unsaturated  nature 
of  the  constituents  of  the  asphalts  and  maltha-  ;  hut  01 
other  hand,  the  formation  of  saturated  hydrocarbons  from 
the  unsaturated  oils  of  Trinidad  asphalt  by  the  action  of 
aluminium  chloride,  has  not  yet  been  confirmed. 

The  thermal  originof  the  bitumen  of  Trinidad  lake  asphalt 
is  strongly  suggested  by  the  presence  of  a  thermal  water, 

containing  borates  and   iodides,  in  an  eraulsi if  definite 

composition  with  bitumen  and  mineral  matter,  while  the 
transportation  of  bitumen  from  place  to  place  by  means  of 
springs,  is  illustrated  by  the  mineral  spring  which  rises  at 
the  centre  of  the  Trinidad   lake  with  the  In  shlj    issuing 

pitch,    and    to    the    collection    of    bitumen    in    pocket-,    even 

under  the  sea  where  springs  break  out.  In  no  case,  how- 
ever, have  any  Signs  of  more  than  normal  temper. ii 

observed  in  any  of  these  springs.     Steam,  therefore,  if  an 

element  in  the  movement  of  bitumen,  must  be  associated 
with  it  at  such  a  point  as  to  indicate  a  therm  il  origin  of  the 
bitumen  itself. 

Finally,  the  theory  of  t  ichsenius  that  the  formation  of 
petroleum  is  to  he  attributed  t.,  the  action  of -ti  on-  -alt 
solutions  on  organic  matter,  might  ftlsi  asidered  as 

strengthened  bj  the  presence  of  such  a  strong  brine 
accompanying  the  emulsion  of  -oft  asphalt  in  the  Trinidad 
lake. 

These  suggestions  are  given   for  what  they  are  worth  as 
Blight  contributions  to  the  knowledge  of  -.<  subject  which  is 
StiU  so  far  from  being  understood.     My  own  investigai 
|,Ave  been  confined  simply    to  a  -imly  of  the  nature  and 

origin  of  asphalt,  the   import is  ol   sulphur  in  its  genesis 

and  the  effect  which  it  has  upon  its  eharactei 

I  am  indebted  to  Mr.  .1.  II.  Byerlej  and  Mr.  K.  II.  Parker, 
my  assistants,    for  the   careful    laboratory    work    the}    hive 
under  mj  direction. 

|)1-.  1  ssio.v. 

Mr.  II.  C.  N  "in  1:1 1  k  asked  if  it  had  ever  be  n  observed 
that  sulphuretted  hydrogen  was  originally  separated  as 
thio-carbonic  acid.  Several  years  ago,  in  Europe,  in  two 
thermal  Bpriugs  which    wi  >•■    sulphurous,  it   Ma- 

rvel   that    sulphuretted    hydrogen    was    not    pi 
originally  »-  such  but  as  thio-carbonic 

lie  thought  the  question  was  originally  raised  concerning 
a  spring  in  Hungary,  nnd  that  it  was  finiilbj  proved  that  in 
water  taken  from  a  depth  of  SO  feet  no  Bulphurt 
hydrogen  nor  free  carbonic  acid  wns  present,  while  it  c  mid 
always  be  proved  to  be  present  in  Burfacc  water.  That 
would  seem  to  him  to  indicate  it-  tbenial  nature. 

Mi.  1:    C.   w k  asked   whether   Mr.   Richardson 

b, 1  much  mineral   matter  dissolved  in   the  chloroform 

extract,  and  whether  there  wa*  much  sulphide  oi  iron  in  the 
Trinidad  asphalt. 

Dr.  s.  itwni/iit  said  that  tin-  author  had  omitted  to 
mention  the  brilliant  theory  ol  Prof.  Moi--.ni  about  petro- 
leum and  it-  origin.  Prof,  Moissau  attributed  the  origin  of 
petroleum  to  metallic  carbides,  because  carbides  produce 


different  hydrocarbons  on  contact  with  water;  for  example, 
carbide  of  aluminium  produced  methane  :  carbide  of  calcium, 
acetylene,  carbide  of  uranium,  a  mixture  of  hydrogen. 
methane,  and  ethylene.  The  formation  of  carbides  would 
luc  to  volcanic  action.  A-  evidence  of  this  theory 
Moissan  stated  that  pi  troleum  was  found  at  Riom,  in  France, 
at  a  depth  of  1,200  metres,  and  that  asphalt  was  found  in 
the  rod.  at  I.im  her  with  basaltic  tufa. 

Mr.  II.  1  I.  Who  111:1  1  K  asked  if  lima  oil  did  not  foim  an 
exception  as  to  tin-  sulphur.  He  said  he  thought  the 
content  of  Ohio  oil  was  between  S  and  0  per  cent. 

The  Author,  in  reply  to  Mr.  Woltereck,  stated  that  he 

Was  n  >t  familiar  with  the  fact-  mentioned,  hut  that  he  had 
had  no  similar  experience  with  the  mineral  waters  of  the 
pitch  lake,  and  that  the  only  thing  he  could  -ay  in  answer 
to  his  question  regarding  hydrogen  sulphide  is  the  water 
was  that  if  crude  Trinidad  asphalt  were  heated,  after  it  had 
ceased  '.o  evolve  gas  by  itself,  it  continued  to  give  off,  at  a 
temperature  just  below  that  of  boiling  water,  very  large 
volumes  of  carbonic  acid,  and  then  that  ceased  and  large 
volumes  of  hydrogen  sulphi  ren  off.     As  to  Lima 

oil  the  heaviest  portion  had  only  •_*  per  cent,  of  sulphur. 

\-   to    the    amount    of  mineral   matter    dissolved    in  the 

chloroform  extract,  thi  gravity  of  the  chloroform 

being    so   much   higher   than    that    of   the    naphtha,   it   was 

useless  to  try  to  separate   tin-  inorganic  matter   in    a   centri- 

I  machine,  so  that    the    only  way  it    could    b-    extracted 

was  by  sedimentation.  He  had  had  chloroform  extract 
standing  for  -ix  mouth-,  and  at  the  end  of  that  time  it  had 
5  per  cent,  mineral  matter  -till  left  in  it.  When  it  was 
analysed  it  was  tniind  that  it  could  not  be  ill  solution, 
because  of  the  silicate  of  alumina  it  contained.  The  chloro- 
form extract  contained  so  much  mineral  matter  that  it 
seemed  to  him  extraordinary.  lb-  -uppo-cd  it  was  in  such 
a  very  fine  Btate  of  subdivision  that  no  ordinary  filter  paper 
or  thick  asbostOS  felt  would  retain  it.  A-  to  tin-  amount  of 
sulphide  of  iron  in  the  Trinidad  asphalt,  he  had  not  been 
able  to  det  1  rniinc  whether  it  was  present  there  as  sulphide  of 
iron  or  ferrous-sulphate.  In  the  water  it  was  ferrous- 
sulphate.  In  reply  to  Professor  Peckham's  suggestion 
was  iron  pyrites  in  the  neighbourhood  of  the  lakes  j 
he  did  not  know  of  anj  deposit  of  iron  pyrites  there. 
Moissan's  theory  was  really  Mendeleef's,  ami  the  one  to 
which  be  himself  was  most  inclined. 

3ournal  anfc  patent*  literature. 


Class. 

I.— Plant .  Apparatus,  and  Machinery. 


and 


II.— Fuel,  Gin.  and  Light 
III.— Destructive  Distillation,  Tar  Products.  4c. 

IT.— Colouring  Matter-  and  DyBS    

V.— Textiles :  Cotton,  Wool,  Silk ,  Ac 

VI.— Dyeing.   Calico    Printing,    Taper    Staining. 

Bleach tax  

VII.— Aeuls.  Alkalis,  and  Salts 

TUX— Glass,  Pottery,  and  Enamels 

IX— Building  Materials,  Clays,  Mortars,  and  Cements.. 

X.— Metallurgy 

XI.— Electro-Chemistry  and  Electro-Metallurgy  

X  1 1.— Fats,  Oils,  and  Soap 

TTTT-— Pjgmmti  and  Taints;    Resins,   Varnishes,  Ac.  i 

I uiha- Rubber,  Ac 

XIV.— Tannine.  Leather,  Glue,  and  Size 

XV.—  Manures.  \c 

X\  L— Sugar  Starch,  Gum.  Ac 

ITU.— Brewing,  Wines,  spirits.  Ac 

XVHI.— Foods  ;    Sanitation;  Water   Purification!  A  Dis- 
infectants   

XIX— Paper,  i  Mteboard,  Ac 

XX.— Fin.-  Chemicals,  alkaloids,  Baseness,  and  Extract* 

XXL— Photography 

XXII.— Explosives,  Hatches,  Ac 

XXIII.— Analytical  Chemistry 




Vage. 

n 

H3 

.-(7 

- 

13 

u; 

Is 

i- 

48 

a 

54 

58 


(II 

a 

fir, 

.:  i 


n 


•  Anyofthi  itionsmaj  be  obtained  by  post  by  remitting 

Id.— the  price  no*  Bxed  fbi  all  specifications,  postage  included— to 
i     x.  DaHon,  Esq.,  Comptroller  ol  the  Patent  Office,  Southampton 
1  ugs.CJnancery  Lara  ,  London,  W.c. 


Jan.  si,  1898.]        THE  JOUENAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY, 


33 


I.-PLANT,  APPARATUS.  AND  MACHINERY. 

PATENT. 

Filter  Presses  and  similar  Filtering  Apparatus  [  Water, 
Chemical  Liquors.  Sugar  Juices,  lS'c],  Impts.  in  and 
relating  In.  J.  Williamson,  65,  West  Regent  Street, 
Glasgow.     Eng.  Pat.  21,934,  Oct.  3,  1896. 

To  prevent  clogging  or  choking  of  the  interstices  of  the 
filter-cloth,  &c.,  the  apparatus  is  provided  with  movable 
brushes  or  the  like,  adapted  for  cleauing  the  surfaces  of 
the  filtering  media,  the  admission  of  the  unfiltered  liquid 
being  stopped  and  the  filtering  chambers  emptied  or 
partially  emptied  during  the  cleaning  operation.  The 
brushes  or  brush-wheels  may  be  mounted  on  a  central  shaft, 
by  which  they  are  rotated  or  oscillated  in  contact  with  the 
surfaces  of  the  filtering  media,  or  they  may  be  mounted  on 
a  reciprocating  shaft  and  reciprocated  in  contact  with  the 
said  surfaces.  Means  are  also  described  for  intermittently 
and  automatically  bringing  the  brushes  into  operation 
whilst  suspending  filtration. — E.  A. 

II.-FUEL,  GAS,  AND  LIGHT. 

Gas   Lighting:  Arranging  Illumination.      Illustr.  Zeits. 
fur  Blechindnstrie,  26,  [39],  1350. 

To  ensure  uniform  illumination  throughout  a  room,  the 
illuminauls  should  be  arranged  so  as  to  throw  an  equal 
degree  of  light  on  each  unit  of  floor  space.  A  convenient 
unit  of  light  per  square  metre  of  floor  space  is  :t  candles, 
measured   at   the   source   of  light ;  and    in   such  case   the 

height  of  the  burner  above  the  floor  should  be  S  (a      ')  ; 

a  being  the  length  and  h  the  breadth  of  the  apartment. 
If  the  ratio  between  these  values  exceed  3:2,  then  the  area 
should  be  parcelled  into  squares  and  •  each  illuminated 
separately. 

These  data  suffice  for  flat  and  round  burners  of  the 
ordinary  kinds,  but  are  inapplicable  for  the  modern  type  of 
burner.  Colin  finds  that  a  10  metre-candle-power  light  is 
required  to  give  the  same  degree  of  illumination  for  reading 
and  writing  as  supplied  by  daylight.  In  the  case  of  shaded 
lights,  it  must  be  remembered  that  opal  globes  cause  a  loss 
of  40 — 60  per  cent,  and  frosted  glass  a  loss  of  36  per  cent, 
of  light.  Averaging  the  former  loss  at  50  per  cent.,  it 
follows  that  15  metre-candles  are  needed  per  sq.  metre  of 
floor  space  ;  aud,  since  the  Auer  light  gives  a  light  of  55 
candles  when  the  gas  pressure  is  34  mm.,  one  such  light 
will  suffice  for  3|  sq.  metres. — C.  S. 

A  New  Illuminant.  U.S.  t'ons.  Iieps.,  Dec.  1897,  626. 
Ernest  Salzenberg,  director  of  the  gasworks  of  the  city 
of  Crefeld,  has  invented  an  improvement  in  incandescent 
gas-burners,  which  relates  to  the  production  of  incan- 
descent gaslight,  based  upon  the  discovery  that,  when  the 
pressure  of  the  gas  is  considerably  increased  upon  the 
incandescence  body,  the  said  body  emits  a  golden-yellow 
light,  very  agreeable  to  the  eye,  displaying  objects  in  their 
natural  colours.  The  gas  is  supplied  to  the  burner  at  a 
pressure  of  about  :\\  atmospheres,  the  burner,  to  withstand 
this  high  pressure,  being  of  special  construction.  A  single 
incandescent  jet  of  the  ordinary  size  can  emit  a  light  of 
much  more  than  1,000  candle-power.  The  light  is  of  such 
intensity  that  a  person  is  enabled  to  read  the  finest  print  at 
a  distance  of  100  to  150  feet.  The  inventor  claims  that  the 
cost  of  his  incandescent  light  of  1,500  candle-power  is  only 
4  j  cents  per  hour,  while  that  of  the  ordinary  electric  light 
of  400  candle-power  is  (in  Germany)  14  cents  per  hour. 
In  the  apparatus  constructed  by  Salzenberg,  a  hydraulic 
pressure  of  3-5  atmospheres,  and  even  more,  may  be  forced 
through  the  improved  Auer  burner.  I  he  invention  is, 
however,  only  applicable  where  waterworks  exist. 

Carbides,  Neu\Methods  for  Preparing,  hg  the  Action  of 
Calcium  (^<irl)me  on  Oxides.  H.  Moissau.  C'omptes 
Rend.  1897,  125,  [22],  839—844. 

Calcium  carbide   acts  energetically  on    oxides   which   are 
fused.  Metals  which,  like  lead,  tin,  aud  bismuth,  do  not  form 


carbides,  are  liberated,  and  may  remain  free,  or  else  com- 
bine with  the  substances  present,  according  to  the  conditions 
of  the  experiments. 

The  carbides  of  aluminium,  manganese,  chromium,  molyb- 
denum, tungsten,  titanium,  and  silicon,  were  prepared  by 
the  new  method.  They  had  been  previously  prepared  by 
the  direct  union  of  the  elements  in  the  electric  arc,  or  by 
the  reduction  of  the  oxides  by  carbon. — N.  H.  J.  M. 

Sodium  Carbide,  Properties  of.  C.  Matignon.  Coniptcs 
Rend.  1897.  125,  [24],  1033—1035.  (See  this  Journal, 
1897,  634.) 

Sodium  carbide  is  a  white  powder,  insoluble  in  all  solvents, 
of  density  1*575,  and  not  sensitive  to  a  blow  or  to  friction. 
Dry  air  and  oxygen  are  without  action  upon  it  at  the 
ordinary  temperature,  but  on  gentle  heating  it  burns  with 
formation  of  sodium  carbonate.  Hydrogen  is  without 
aciion  on  the  carbide  ;  chlorine  attacks  it,  with  incandescence 
and  formation  of  carbon  ;  bromine  reacts  violently  ;  iodine 
gives  rise  to  CA,.  Phosphorus  between  50° — 180°  C. 
produces  sodium  phosphide.  Sodium  carbide,  thrown  on 
water,  reacts  explosively,  and  carbon  is  deposited  ;  with 
stnall  quantities,  acetylene  is  obtained  in  theoretical  amount. 
With  hydrochloric  acid  gas,  the  following  reaction  arises: — 

C.Xa.,  +  2IIC1  -  2NaCl  +  Ca  +  H., 
but  if  the  carbide  be  suspended   in   ether,  acetylene   is   the 
product.     Carbon   ami    sulphur  dioxides   induce   incandes- 
cence,   carbon    being    separated.       At    150',   sulphuretted 
hydrogen  attacks  sodium  earbide — 

C.,Xa,  +  2ILS  =  2NaSH  +  C2H.:. 
I  Ixidising  agents  form,  with  the  carbide,  explosive  mixtures. 
Certain  chlorides  and  iodides,  mercury  and  lead  sulphates, 
react  violently  when  mixed  with  the  carbide  in  a  mortar  : 
explosions  often  result 

The  alcoholic  iodides  anil  bromides  attack  sodium  carbide 
at  about  180  < '. ;  symmetrical  acetylenes,  RC  •  CR,  are 
produced  in  general  ;  but  with  isobutyl  iodide,  which  is 
unstable  at  isu  ,  isobutvleue  is  formed.  Monobrombenzene 
is  without  action  at  ISO'.  Primary  aud  secondary  alcohols 
produce  acetylene  and  sodium  alcoholates.  The  aldehydes, 
acetones,  and  esters  react  violently,  with  production  of 
acetylene.  The  acid  anhydrides  aud  chlorides  also  react  on 
warming. — A.  C.  W. 

Acetylene,  Action  of  Nitric  Oxide  on.  S.  Zinno.  Luce 
e  Calore,  1897,  1,  118;  Chem.  Zeit.  Rep.  1897,21,  298. 

A  tube,  with  two  right-angled  bends,  connects  the  top  of  a 
flask  having  two  lateral  tubulures  with  a  two-necked 
Woulff's  bottle  containing  cold  water.  At  one  tubulure  dry 
nitric  oxide  is  admitted,  and  as  soon  as  air  is  expelled  by  it, 
dry  acetylene  is  admitted  at  the  other  tubulure,  and  the 
mixed  gases  are  passed  through  the  water  for  a  long  time. 
In  addition  to  nitric  and  nitrous  acids,  the  water  will  then 
be  found  to  contain  cyanic  acid,  arising  thus  :  — 
C3HS  +  2XO  =  2CNOH. 

On  igniting  the  gas  escaping  from  the  Woulff's  bottle  at  the 
orifice  of  a  drawn-out  tube,  if  acetylene  be  in  excess,  the 
flame  will  be  of  much  higher  illuminating  power  even  than 
that  of  acetylene  alone ;  but  if  nitric  oxide  be  in  excess,  it 
will  be  red,  and  will  lead  to  a  most  violent  explosion  of  the 
mixture  in  the  bottle. — J.  A.  B. 

Acetylene.     V.  B.  Lewes.     J.  Gas  Lighting,  1897, 
Nov.  30,  1177—1179. 

The  manufacture  of  calcium  carbide  is  first  referred  to, 
and  it  is  stated,  as  the  result  of  the  author's  personal 
experience,  that  for  a  consumption  of  one  electrical  horse- 
power per  hour,  there  can  be  produced  from' 0'3  lb.  to  a 
little  over  0-5  lb.  of  carbide,  the  variation  depending  upon 
the  working  of  the  furnace  and  the  way  in  which  the 
mixture  of  lime  and  powdered  carbon  (generally  coke)  has 
been  prepared.  A  good  working  mixture  is  100  parts  by 
weight  of  lime  and  68  parts  of  carbon.  The  ingot  of 
earbide  which  is  formed  in  the  furnace,  consists  mainly  of 
pure  crystalline  calcium  carbide,  but  it  is  nearly  always 
surrounded  by  a  crust  in  which  the  carbide  contains  a 
certain  proportion   of   imperfectly    eouverted   constituents, 
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and  which  therefore  gives  a  lower  yield  of  acetylene  than  the 
carbide  itself;  in  breaking  up  and  packing  the  carbide,  the 
poor  crust  is  a*  far  a-  possible,  picked  out  and  rejected. 
\  certain  amount  of  loss  thus  occurs  duriDg  the  breaking 
and  packing;  in  one  case,  whilst  the  furnace  return  was 
0-504  lb.  pet  kilowatt-hour,  the  amount  after  breaking, 
sorting,  and  packing  was  only  0'4O6  lb.  1  ton  of  carbide 
is  obtained  from  1  •  79  ton  of  the  mixture  of  lime  and  coke, 
and  one  electrical  horse-power  obtained  trout  water-power 
about  I/,  in  England.  In  practice,  1  lb.  of  carbide 
gives  an  average  of  5  cb.  ft.  of  acetylene  gas.  t  Ine  of  the 
chief  essentials  in  the  manufacture  ol  carbide  is  the  purity 
of  the  raw  materials.  Good  metallurgical  coke  should  be 
used,  in  which  the  phosphorus  and  sulphur  present  amount 
only  to  the  smallest  traces,  since,  if  the  carbide  manu- 
factured be  impure,  and  the  acetylene  gas  generated 
therefrom  contain  any  considerable  proportion  of  phos- 
phnretted  hydrogen,  siliciuretted  hydrogen,  or  sulphuretted 
hydrogen,  there  ensues  i  certain  amount  of  danger  of 
spontaneous  ignition,  whilst  the  products  ot  combustion 
from  the  impurities  are  injurious  to  health,  and  destructive 
to  furniture,  drapene-,  &c.  in  a  room.  The  author's 
personal  experience  is,  that  those  specimens  of  carbide  which 
contain  sufficient  imparities  to  render  them  dangerous,  are 
of  foreign  manufacture. 

In  all  of  the  innumerable  patents  for  the  generation  of 
acetylene  gas,  one  of  the  three  following  methods  has  been 
adopted  for  bringing  together  tV  calcium  carbide  and  the 
water  : — (1.)  Water  is  allowed  to  drip  upon  the  carbide,  in 
which  case  the  carbide  is  in  excess  until  near  the  end  of 
the  reaction.  (2.)  The  level  of  the  water  is  altered  so  as  to 
allow  it  to  come  in  contact  with  the  carbide,  which  is  held 
in  a  chamber  or  cage ;  in  this  ease,  a  considerable  volume 
of  water  might  be  in  contact  with  the  carbide  acted  upon, 
(!)  The  carbide  is  dropped  into  a  large  volume  of  water,  in 
which  case  the  water  is  always  in  excess.  In  the  first 
method  intense  heat  is  developed,  which  tends  to  poly- 
merise some  of  the  acetylene  into  liquid  products,  and 
which  also,  by  decomposing  all  the  imparities  present  in  the 
carbide,  renders  the  pis  extremely  impure;  generator! 
made  on  this  principle  must  have  elaborate  arrangements 
tor  repressing  the  heat  evolved  by  the  action  of  the 
water  on  the  carbide  The  second  method  has  some  of  the 
disadvantages  of  the  first,  though  not  to  so  great  an  extent. 
noi  only  i-  there  no  undue  rise  of  temperature,  but  the  gas 

evolved  has  to   bubble    through  a  certain   amount  of  water. 

wbiel miens,  s    and    washes   from  it    the  impurities.      The 

gem  tutor  should  al-o  be  -o  constructed  that  under  no 
possible  conditions  could  the  pressure  rise  above  a  tew 
inchei  of  water,  whilst  the  pressure  in  the  pipes  leading 
from  tin-  apparatus  should  never  reach  above  •_'  or  :i  inches. 
With  the-,  precautions  in  regard  to  the  selection  of  a 
generator,  and  with  pure  carbide  and  a  low    pressure   in   the 

service  pipe-,  acetylene  is  stateu  to  be  as  safe  for  domestic 
lighting  as  coal-gas. 

The  author  considers  that,  taking  into  consideration  the 
serious  accident*  which  have  occurred,  the  placing  of  lique- 
fied acetylene  and  high-pressure  acetylene  gas  under  the 
Explosives  Act  i-  perfectly  justifiable.  With  regard  to  Ihe 
us,-  of  pure  acetylene  as  an  illuminating  agent,  one  of 
the  chief  difficulties  has  been  the  large  quantity  ol  smoke 
which  is  produced.  This  difficulty,  however,  ii  is  stated,  has 
been  overcomi  by  the  use  of  a  form  of  burner  (made  bj 
Naphey,  Nev*  Fork  and  Wolmsley,  Chicago)  in  which  two 
small  jets  of  acetylene  are  bronght  out  in  such  a  way  that, 
as  they  leave  the  burner,  they  an'  surrounded  by  a  tube  of 
air.  which  prevents   the   rti  Ding    in    contact    with 

the  burner-rube.    These  two  jet-  then  meeting,  splay  one 

another  out  jnto  a  tlat  Hanie  ;  and,  as  fat  as  experience  has  at 
present  gon  thi   e  burnersshow  no  tendi  ome  choked 

or  smoke,     for  the  purposes  of  railv  and   Irani 

cm  lighting,  diluted  ippears  to  he  more  valuable 

than  acetylene  itself,  more  especially  in  view-  of  the  facl 
thai  tnder  a  certain  pressun  has  been  placed 

under  the  Explosives  Vet,     When  acetylene  gas  is  diluted, 

its    explosive    power    rapidly    dec  i , .a  -i-  s .    and    a    nnxtin      of 

JO  pei   cent,  of  acetylene  with  the  dilating  gas  is  quit 

under  the  pressure  which  exists  in  railway  carriage  cylinders. 
The    author,  after  a    large    number   'I    experiments,  in    the 


course  of  which  he  examined  the  efficiency  of  hydrogen. 
carbon  monoxide,  water-gas,  air,  carbon  dioxide,  and 
nitrogen,  came  to  the  conclusion  that  the  best  diluent  was  a 
mixture  of  30  per  cent,  of  methane  mixed  with  hydrogen, 
carbon   monoxide,    or  ;    this   dilating  gas,  when 

mixed    with    10    per  cent,    cf    acetylene,  gave   a   20-candlfi 
power  gas,  capable  of  being  burnt    in  ordinary  gas-fittings, 
distributed  through  the  inaiiis   and    pipes,  and    behaving   in 
way    l.k.     coal-gas.      It   was    also  found   that    with    a 

mixture  containing  enough  acetylene  to  make  a  brilliant 
illuminant.  suitable  for  compression  in  cylinders  for  carriage 
and  tram  lighting,  a  temperature  which  would  melt  the 
metal  cylinder  would  be  required  to  cause  explosion.  The 
author  considers  thai  for  country  houses  and  small  towns 
and  villages,  the  diluted  acetylene  gas.  which  could  be 
manufactured  and  sold  at  a  fair  profit  for3>.  in/,  per  1,000 
cubic  feei.  ;  msiderable  advantages  over  coal-gas 

and  other  illuminant-.      ,\.  S. 

Fire~  Damp  Explosions  Ammonium  Suits  us  Prt  n  ntatim  s, 
in  Blasting  Operations,  t  testei  r.  Zeits.  Berg-  u.  Huttenu . 
1897,  45, 

S<  •  I'ifl,  r  XXI V.,  pagi  .7 . 
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Aiv  and  Wutir  Vapour,  Imjtls.  in  or  relating  h<  /'■ 
Production  of  a  Mi. that-  of,  especially  applicable  for 
Gas  Producers.  I..  M ond, Northwich  Eng.  l*nt. 28,51*8, 
Dec.  1  I.  1896. 

Tin-  mixture  is  especially  intended  for  use  In  the  manu- 
facture of  ammonia  from  coal  and  other  nitrogenous  fuel, 
with  the  simultaneous  formation  of  producer  gas,  OS  de- 
scribed in  several  earlier  patents  by  tin  same  inventor. 
(This  Journal,  1896,  643  and  629;  also  1886,885.)  The 
air  may  be  heated  by  means  of  hot  gases  in  a  continuous 
or  intermittent  superheater,  and  then  brought  into  intimate 
contact  with  hot  water  in  a  scrubber.  (  ir  the  water  ma]  be 
heated  under  pressure  to  above  I""  <  .and  then  brought 
into  intimate  contact  with  air,  by  preference  partially 
charged  with  Watei  vapour,  in  an  apparatus  under  ordinary 
pressure.      When  it    is  desired    to    utilise   the   heat    ot   waste 

-  ai  a  distance,  the  h.at  may  he  transferred  to  water  or 
oilier  liquid,  which  i~  then  carried  the  distance  required  in 
pipe-,  and  the  h.ai  afterwards  transferred  therefrom  in  a 
heal  transmitter,  either  to  other  water,  which  istheii  brought 
in  contact  with  air:  or  to  air,  which  is  brought  into  contact 
with  heated  water    -R.  S 

Coal-C  iching,    Impts.    in    tin    Method  of  and 

Apparatus  for.  II.  II.  Whiteley  and  W.  Ellis,  Chester- 
field.     Bug.  l'at.  16,890,  .Inly  16,  1897. 

Tin-    invention  relates  to   a    simple  method   of  enriching 

Goal-gas    by     means    of    tar.     the     object     being     to     extinct 

from  the  tar  at  large  a  quantity  ol  the  light  hydrocarbons, 

which  ii  e  mtains,  as  possible,  and  to  add  those  light 
-non-  to  ih,  gas  before  it  passes  to  tin  gas  holder. 
The  invention  lonsi-ts  in  breaking  up  the  tar  into  spray, 
or  otherwise  dividing  it  in  such  a  manner  as  to  make 
it    present    a    !arc/ei  ing  over    it. 

The  patentees  prefer  to  deal  with  the  tar  while  it  is  -till 

hot,    lull   il   niai    al-o    be    hialed    after  it    has   been    Collected 
and   cooled.      According  to  one   method,  they  interpose,  in 
the  foul-gas   main  leading  from    the  hydraulic  main. 
more  mechanical  agitators,  rotated  at  a  speed  sufficient  to 
break    up    the    tar,  which    is   still  liquid  and  hot,  into  tine 

i  i  to  cause  the  tai  to  expose  a  large  surface  tor  the 
evaporation  of  its  light  hydrocarbons,  flu  gas  is  there- 
by thoroughly  brought  into  contact  with  every  panicle  of 
tar  before  it  reaches  the  condensers,  and  il  tlnis  carries 
away  a  large  pioportion  of  light  hydrocarbons. — I).  |{. 

Petroleum    Burners,  Impts.    m.     M.    fXabermann,    Haiim- 
Bchulenweg,  Berlin,  Germany.    Kng.  l'at.  l- 
1897. 

A    ni.viei     for   providing  a    petroleum    lamp  with  a    small 

light,  suitable  it  light,  when  the  circular  main 

wick  is  turned  down,  in  which  the  two  wicks  are  automa- 
tically and  alternately  raised  and  lowered,  whereby  also 
each  is  lighted  from  the  Other  as  it  is  raised  -   R,  S. 
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Liquid  Hydrocarbons,  Impts.  in  or  relating  to  the  Burn- 
ing of.  T.  Clarkson,  Sutton,  Surrey,  and  H.  C.  Oapel, 
Dalston  Lane,  Middlesex.  Eng.  Pat.  1794,  Jan.  22, 
1897. 
Tin:  hydrocarbon  is  passed  through  a  vaporiser,  then 
through  a  jet  nozzle  having  a  regulator  needle,  to  a  flared 
tube  arranged  in  a  mixing  chamber,  in  the  top  of  which  is 
q  horizontal  gauze  or  perforated  metal  partition,  and  above 
that  the  burner.  The  tube  leading  to  the  vaporiser  is  in 
connection  with  a  closed  air  chamber  to  prevent  back 
pressure.  The  mixing  chamber  has  a  siphon  at  its  lowest 
part  for  carrying  off  condensed  oil.  The  burner  consists 
of  a  plate  having  a  scries  of  parallel  troughs  alternating 
with  a  series  of  slits,  through  which  the  vapour  rises.  In 
another  form,  also  shown,  the  burner  grid  is  formed  hollow, 
and  the  vaporiser  is  combined  with  it.  The  oil-feeding 
tube  may  pass  through  a  steam  generator  heated  by  the 
burner.  To  start  the  burner,  two  blow-pipe  flames  arc 
employed — one  to  heat  the  vaporiser,  the  other  the  mixing 
chamber.  The  blow-pipe  jets  are  directed  on  to  asbestos 
wicks  in  boxes,  fed  with  liquid  hydrocarbon  from  an  over- 
head divided  tank,  the  division  supplying  the  blow-pipe 
burner  to  heat  the  mixing  chamber  being  much  the  smaller, 
whereby  it  stops  action  sooner  than  the  other. — E.  S. 

Gas  Producers,  Impts.  in.  W.  Climie,  Lennoxtown,  Stir- 
ling, and  A.  Watson,  Jan.,  Bellshill,  Lanark.  Eng.  Pat. 
6132,  March  9,  1897. 

Within  a  vertical  cylindrical  iron  or  steel  chamber  is 
arranged  a  second  similar  chamber,  the  space  between  the 
two  forming  a  complete  water  jacket.  Through  the  inner 
chamber  is  a  central  vertical  tube,  forming  a  communication 
between  the  water  jacket  at  the  top  and  the  bottom.  The 
inner  chamber  is  fed  with  fuel  through  feeding  hoppers,  and 
on  its  base  is  a  fire  grate  having  a  number  of  tubular 
openings  into  it,  admitting  air  for  combustion  and  steam 
from  jets,  whilst  through  the  tubes,  or  some  of  them,  there 
are  arranged  vertically  projecting  pokers,  by  the  act  ion  of 
which  clinkers  are  broken  up,  or  their  formation  is  pre- 
vented. The  producer  gas  passes  away  from  the  top.  To 
gain  access  to  the  grates,  doors  having  special  closing  devices 
are  employed. — R.  S. 

t'okv  Ovens,  lmpts.  in.     G.  Hilgenstock,  Dahlhansen-on-the- 
"Ruhr,  Germany.     Eng.  Pat.  22,120,  Sept.  27,  1897. 

Coke  ovens  of  the  beehive  form,  especially  intended  for 
making  long-grained  coke  with  the  recovery  of  the  by-pro- 
ducts, are  constructed  with  a  broad,  Hat  base  and  with  little 
height.  In  the  brick  foundations  there  are  arranged  flues 
which  pass  under  the  bottoms  of  the  ovens,  and  into  these 
dues  gaseous  fuel  is  led  through  nozzles  which  are  in 
communication  with  a  duct  below,  each  duct  being  situated 
in  a  passage,  whereby  both  ducts  and  nozzles  are  easily 
accessible. — R.  S. 

Graphite  [from  Acetylene],  Process  for  tlte  Production  of. 
F.  J.  Bergmann,  Neheim-ou-the-Ruhr,  Germany.  Eng. 
Pat.  23,957,  Oct.  18,  1897. 

Acetylene  is  heated  at  about  150'  under  about  5  atmo- 
spheres pressure  with  hydrogen  peroxide  or  other  suitable 
oxidising  agent.  Or  a  metallic  carbide  is  similarly  heated 
with  aqueous  solution  of  the  peroxide,  and  the  hydrate  of 
the  metal,  which  is  in  this  case  mixed  with  the  separated 
carbon,  is  dissolved  out  with  acid. — J.  A.  B. 

Carbides,  Means  [Rotatable  Electrodes,  SreJ]  for  Manu- 
facturing ;  Impts.  in.  J.  W.  Kenevel,  Brooklyn ;  C.  A. 
Spotford,  New  York  ;  and  J.  11.  Mead,  Brooklyn — allot' 
U.S.A.    Eng.  Pat.  19,512,  Aug.  24,  1S'J7. 

"  Consists  broadly  in  passing  the  prepared  material  ['  sub- 
stantially two  parts  of  lime  to  one  of  carbon  or  coke  '],  con- 
sisting of  carbon  and  base — such,  for  example,  as  lime — 
between  movable  or  rotatable  electrodes,  which  are  suitably 
connected  to  a  source  of  electricity  to  secure  the  necessarily 
high  temperature."  Ten  claims.  Claim  1.  "  Means  for  manu- 
facturing carbides,  consisting  of  a  suitable  casing  within 
which  are  positioned  a  pair  of  rotatable  electrodes  [carbon 
sleeve,  discs  or  pins  on  metal  core  or  sleeve,  Sic.]  arranged 


I  in  a  substantially  horizontal  plane,  mechanism  for  rotating 
the  same,  and  means  for  connecting  the  electrodes  with  a 
source  of  electricity,  in  combination  with  means  for  con- 
ducting the  nrepared  material  between  the  electrodes,  &c." 

—J.  C.  R. 

Gas,  Impts.  in  the  Manufacture  of.  W.  L.  Wise,  London. 
From  A.  Piatti  and  Co.,  Rome.     Eng.  Pat.  2129,  Jan.  26, 

1897. 

A  mixture  of  colophony  and  calcium  oxide  is  taken,  pre- 
ferably one  of  10  parts  of  the  former,  80  of  the  latter,  5  of 
magnesium  carbonate,  and  5  of  calcium  carbide.  This  is 
subjected  to  the  action  of  water,  or  acidulated  water,  aud  the 
gas  evolved  is  used  for  lighting  or  heating,  with  or  without 
carburetting. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  the  Manufacture  of,  and  in 
Apparatus  therefor.  A.  J.  de  P.  Hargreaves,  Paris. 
Eng.  Pat.  27,194,  Nov.  30,  1896. 

Carbide  falls  from  a  suitable  hopper  on  to  a  revolving 
screw  in  a  horizontal  tube,  and  is  conveyed  through  a  con- 
trolling device,  consisting  of  fixed  and  revolving  segments 
of  discs,  to  a  perforated  hopper  mounted  on  a  vertical 
revolving  axis  above  a  plate  on  the  same  axis  within  a 
generating  vessel  containing  water.     The  plate  is  slightly 

I  below  the  level  of  the  water,  and  has  a  gauze  rim  to  retain 
the  carbide  until  disintegrated.  The  gas  generated  passes 
through  the  perforated  hopper  to  a  spaceabove  the  generator, 
and  thence  through  four  purifiers  for  the  removal  of  ammonia, 
sulphuretted  hydrogen,  phosphuretted  hydrogen,  and  mois- 
ture.    Lime  deposit   is   removed   from  the  generator  by  a 

|  screw  conveyor  similar  to  the  feeding  screw.  The  generator 
has  a  water  jacket,  a  safety  valve,  and  a  cistern  which 
automatically  replenishes  the  generator  with  water. 

-J.  A.  1!. 

Acetyltnc  Gas  Generator,  Purifier,  and  Container  ;  Impts. 
in  and  connected  with.  T.  1!.  Fowler,  Seacombe,  county 
of  Chester,  formerly  of  Liverpool.  Eng.  Pat.  28, 200, 
Dec.  10,  1896. 

Detachable  cages  containing  carbide  are  hucg  on  a  rod 
which  screws  through  a  nut  in  the  crown  of  a  bell  floating 
in  the  annular  space  around  a  tank  of  water  into  which  the 
cages  are  depressed  for  the  generation  of  gas.  A  purifying 
chamber  is  contained  within  the  tank.  An  outer  perforated 
cage  prevents  the  cages  becoming  accidentally  detached. 

-J.  A.  B. 

Acetylene,  Improved  Apparatus  for  the  Production  of. 
L.  Tede,  Angers,  France.     Eng.  Pat.  658,  Jan.  9,  1897. 

A  bell  fixed  within  an  outer  cylinder  containing  water,  is 
surmounted  by  a  receptacle  for  pulverised  carbide,  which 
passes  through  a  way  controlled  by  a  valve  into  the  water 
beneath  the  bell.  The  valve  can  be  kept  closed  by  a  screw  ; 
but  when  the  apparatus  is  in  action,  it  is  opened  and  closed 
automatically  by  a  float  on  the  water  beneath  the  bell. 

—J.  A.  B. 

Acetylene  Gas,  An  Improved  Apparatus  for  Generating 
and  Purifying.  U.  J.  Moss,  Abingdon,  Berks.  Eng. 
Pat,  1254,  Jan.  18,  1897. 
An  annular  bell  gasometer  in  a  square  tank  with  sides 
extending  above  the  bell  has  in  its  central  cavity  a  bell- 
shaped  generating  chamber,  supported  on  the  top  of  the 
gasometer  by  a  flanged  head.  The  generating  chamber 
contains  wire  cages  holding  carbide,  through  which  and 
the  water  in  the  tank,  passes  the  gas-exit  pipe  leading  to  a 
condensing  chamber,  w hence  the  gas  passes  to  the  gasometer, 
and  thence  to  a  second  condensing  chamber  and  the  point 
of  consumption. — J.  A.  B. 

Acetylene  Gas,  Improved  Portable  Apparatus  for  Generat- 
ing   and    Burning.     W.   P.  Thompson,    High    Holborn, 
Middlesex.      From  A.  Gobron,  Paris.     Eng.  Pat.  1784, 
Jan.  22,  1897. 
A  carbide  container  is  placed  below  a  water  reservoir  in 
which  is  fixed  a  bell,  and  the  whole  is  surmounted  by  the 
burner,  to  which  the  gas  passes  by  a  tube   from  the  con- 
tainer.    Surplus  gas  passes  by  another  tube  to  the  bell,  and 
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depresses  the  level  of  the  water  therein  until  it  is  below  the 
month  of  the  pipe  which  conveys  the  feed-water  through  a 
porous  plug  drop  by  drop  t<>  the  carbide]  and  thus  prevents 
further  action  until  the  Burplusgas  is  consumed.  \  special 
valve  on  the  irati  pe  is  actuated  bj  the  burner  tap, 

so  that  water  can  only  pass  to  the  carbide  when  the  tap  is 
open.  Surplus  gas  can  also  |i;i-s  by  a  safety  valve  to  holes 
around  the  burner,  and  be  ignited  at  the  latter. — I.  A.  B. 

Acetylene,  Impts.  in  and  relating  to  Apparalui  for  the 
Production  qf,from  <  'alcium  ( 'arbidi .  T.  Thoi  p,  White- 
field,  near  Manchester,  and  T.  <;.  Marsh,  Maui 
Eng.  Pat.  1929,  Jan.  95,  1897. 
1\  apparatus  in  which  granulated  carbide  is  dropped  into 
«ater,  carbide  is  apt  to  be  crushed  between  the  faces  of  the 
feeding  valve,  and  to  interfere  with  the  action  of  the  latter. 
According  to  this  invention  the  carbide  falls  from  a  hopper 
on  to  an  endless  band,  which  is  moved  forward  bj  the  fall 
of  the  gas  bolder.  Prom  the  hand  it  falls  intermittently 
into  a  oounterweighted  Bcoop,  which  discharges  it  into  water 
in  the  generator.  A  feeding  valve  is  thus  avoided.  \n 
air-pump  piston  or  bellows  for  feeding  the  carbide  hopper, 
a  Bafetj  water-level  gauge-glass,  and  a  discharge  valve 
operated  by  a  Moat  are  also  claimed  —J.  A.  B. 

Generating  [Acetylene]  Gat  by  the  Reaction  of  Solid  Sub- 
stances with  Water  or  other  Liquid,  Impts.  in  Apparatus 
foi  :  >  •■/">  tally  applicable  to  tin  Generation  of  Acetylene 
(ins   /a/    Contact   of    Water   with    Metallic    Carbides, 

.1.  C.  Mewburn,  London.     From  A.  M.  Scott, W l-t<>ck, 

Ontario,  Canada.     Bug.  Pat.  1952,  Jan.  25,  1897. 

W  vi  br  under  a  constant  head  Sows  through  a  sprinkler  on 
to  carbide  in  a  vessel  provided  with  a  trapped  pipe  for  the 
removal  of  any  water  which  is  not  immediately  taken  up 
by  the  carbide.  The  gas  generated  flows  into  a  bell-holder, 
which  maintains  a  lower  pressure  than  thai  corresponding  to 
the  head  of  water  entering  the  generator,  until  the  bell 
comes  in  contact  with  a  weigh)  suspended  at  a  suitable 
height.  The  weight  increase!  the  pressure  exerted  by  the 
bolder,  and    the  flow  of   water  to    the  generator    ia  thai 

stopi  -  'l       1 1 passes  from  the  holder,  through  a  pressure 

regulator,  to  the  burners.      Safety  devices  are  claimed, 

—J.  A.  H. 

Acetylene  Gas,  Ah  Improved  Portable  ami  Automatic 
Apparatus  for  the  Production  of,  jar  Lighting  Purposes, 
A.  II.  Barthez,  Algiers.  Eng.  Pat.  9294,  April  12,  is<>7. 
1 1  nder  intrin.ii.  i  lonvention. ) 

A  BiSKjn  floating  within  a  bell  gas-ho  -  carbide 

through  a  pipe  in  the  crown  of  the  bell  from  compartments 
in  a   wheel,  which  is  rotated  through  a  fixed  distance,  and 

one  scaled  comparl m  containing  carbide  ia  opened  each 

time  the  bell  descends  through  a  given  ilist.i The  bell 

operates   the   wheel    through   a   suitable  counterweighted 
ind  ratchet  and  pawl  gearing.    .1.  A.  B, 

Acetylene  and  other  Gaset  rich  in  Carbon,  A  Burner  for. 
G.  I.thiun  and  K,  Cornaille,  both  of  Paris,  Eng,  Fat. 
20,574,  Hept  7,  1897.      I  I   Oder  Internal.  Convention.) 

A  hoi  r.ow  cylindrical  nipple  with  paraholoidal  tip  i-  made 
with  thin  wills  of  glass  or  other  feebly-conducting  material, 
and  i:  wealed  in  a  metal  socket,  the  basool  which  is  centrally 
perforated.  The  emission  orifice  at  the  tip  i-  trumpet- 
shaped   oxternally  and   rounded   internally.     Tl bjeel  of 

the  invention  is  to  minimise  the  heating  ol  the  burner  and 
the  accumulation  ol  carbon  deposits  during  combustion 

J.   \    B. 

Acetylene  Qas,  Improved  Apparatus  for  Picturing.    A. 
i    and  I    Measedat,  both  of  Cologne.    Ei 
22,780,  Oct.  I.  i 

Watkb  passes  from  a  reservoir,  through  a  pipe,  to  a  chamber 
communicating  by  a  perforated  top  with  a  chat 
tainiog  OBrtride,  which  is  attacked  by  the  water  until  the 
pressure  of  the  generated  ira-  tone- the  water  back,  The 
i  purified  by  passage  through  a  drying  ohombei  con- 
taining suitable  absorbent  material. — .1.  \.  B. 


Acetylem  Gas,  An  Automatic  Apparatus  for  the  Pro- 
duction of.  F.  Bosshardt,  Manchester.  From  A.  Motet, 
lluenos  Aires,  Argentine  Bepublic.  Eng.  Pat.  23,198, 
t  let.  9,  1897. 

Fragments  of  calcium  carbide  are  pnt  into  a  hopper,  the 
bottom  of  which  declines  towards  a  -hoot  hading  into  a 
chamber  containing  water.    The  ited  collects  in 

this  chamber,  and  forces  water  therefrom  into  an  upper 
chamber.  The  level  of  the  water  in  the  generating1  chamber 
determine  B,  by  means  of  a  float,  the  vibration  of  the  bottom 
of  the  hopper,  so  that,  when  the  store  of  gas  is  small, 
carbide  is  shaken  into  the  shoot,  and  more  gas  i-  generated. 
The  float  puts  in  operation  an  electric  hammer  or  mechanism 
attached  to  tin  bottom  of  the  hopper,  and  thus  causes  the 
latter  to  ribrate.   -J.  A.  B. 

Acetylene  Cum  Generators,  Impts.  in.    L.  S.  Bnffington, 

Minneapolis.  U.S.A.     Fug.  I'at.  28,802,  Oct.  15,  1897. 

Carbide  cartridges  consisting  of  two  cylindrical  cups 
enga  ly,  and  therefore  capable  of  expansion, 

are  fed  with  water  dripping  From  B  needle  point.  The 
water  may  reach  the  carbide  in  thi  .    through  either 

a  feed  spout  or  absorbent  material,  while  the  gas  generated 
escapes  through  perforations.  The  cartridge  is  contained 
in  a  chamber  beneath  the  reservoir,  from  which  it  is  supplied 
with  water  through  an  adjustable  needle  valve.  Reading, 
,  and  stand  lamps,  and  a  large  generator  acting  in 
unison  with  the  rise  and  fall  of  a  gas-holder,  are  described. 

—J.  A.  li. 

Auto-Luminous   { I nrontU  v<  < nt ')   Compositions,   Impts.   in. 

A.  SyssoyeS  and   1..   Braly,  Lyons,     ling.   I'at.   _ 

Oct.  26,  1897. 
A  -..I  i  i  M i\  i-  prepared  from  •■  any  luminous  solution  "  by 
adding  in  Bailable  proportion-,  a  mixture  of  salts  of  iridium 
and  vanadium.  Foi  example,  to  a  solution  of  100  pans  of 
"soluble  -alt-  of  thorium"  and  1  part  of  cerium  -alt-,  - 
add.  d  a  solution  of  0'S  pan  of  iridium  -ait-  and  0-002 
part  of  vanadium  -alt-.  An  organic  fabric  is  dipped  into 
this    solution,    dried,    and    coated    at    any    suitable    part  with 

a   sec i   solution  (" preferably   reduced   to   a    -vmp-likc 

consistence  ")  containing  salts  of  the  platinum  group ,-  a-, 
for  example,  rhodium  -aits,  oil  part-:  ruthenium  salt-, 
an  part-  ;  cerium  salts,  2  parts;   and  vanadium  salt-.  I  part. 

Att.r  destroying  thi  apport,  the  body  is  heated 

in  a  stove  along  with  alcohol  vapour  and  then  with  pure 
hydrogen,  to  complete  the  reduction;  it  will  then  become 

automatically  in  when   brought    into  < tact  with 

a  combustible   mixture  of   gas  and   air.      The  claims  are  for 

the  above  prescriptions  and  for  the  process  of  maoufaotnre. 

—II.  It. 

Ineandescibh   Materials,   Processes  for    Manufacturing, 

\\ .  I..  Voelker,  New   Jersey,  i    >  \.     ling.  Pat  22,625, 

l  '  u  part- In  weigh)  of  oxides  of  calcium  and  magnesium 
are  dissolved  in  nitric  acid  (to  which  "a  trace"  ol  chromic 
acid  may  be  added  "to  impart  a  ruddy  tint  to  the  light  "),  the 

solution  i-  evaporated,  and  the  nitrates  decomposed   to  "  the 

combined  oxides  of  magnesium  and  calcium "  by  beating 

the  mass  in  a  crucible.  The  mast  is  then  fused  for  a  short 
time   in   an  otherwise,  and  allowed  to 

cool  ;  or  it  ma]  be  Bt  Once  -pun  into  li  lament-,  which  may  he 

knitted  into  mantles. — II.  H. 

Incandescibli  Materials  and  Mantles,  and  the  Process  of 
making  tin-  same :  Impts.  m.  W.  I..  Voelker,  N,w 
Jersey, U.S. A      Eng  i'at  22,626,  Oct.  2, 1887. 

\Iv\iii-    are    made    in    the    usual    way    by    impregnating 

knitted  fabric  with  a  25  p.r  cent  solution  ot  "  commercial 

thorium  inf. He''  or  nitrate  of  another  rare  earth,  After 
hurtling  oil.  the  mantle  is  dipped  into  an  alcoholic  solution 
ot    calcium    and   magnesium    nitrates,  which    i-   pn  pared   DJ 

dissolving  "combined  oxide  of  calcium  and  magnesium " 

ling  abstract)  in  nitric  acid,  anil  using  one  part  bj 
weight  of  the  drj  nitrate  to  three  parts  by  weight  of  alcohol. 
The    mantle    is   again    heated   over   a  lluus,  n   flame   till   the 

nitrate  i-  decomposed  into  the  "combined  oxide  of  calcium 

and  magnesium." — II.  B. 
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Mantles  fur  Incandescence  Gas  Lighting,  Impts.  in. 
H.  Ottenbruch,  Coblenz.  Eng.  Pat.  2-1,815,  Oct.  26, 
1897. 

"  The  essential  feature  of  the  improved  incandescence  body," 
which  is  for  use  with  gas  under  pressure,  "  is  that  the  same 
is  interwoven  with  platinum  wires  .  .  .  such  wires  passing 
radially  from  the  contracted  upper  portion  of  the  mantleand 
downward  in  a  vertical  direction."  For  specially  strong 
mantles,  platinum  wire  fabric  or  netting  is  "  connected  in 
any  suitable  and  obvious  manner  "  with  an  ordinary  mantle. 
Preferably  the  mantles  are  corrugated  longitudinally. 

-H.  B. 

[Incandescence]  Jlluminant  Appliances  fur  Gas  and  othtr 
Burners,  Impts.  in.  J.  1".  Burgess,  Regent  Square,  YV.C. 
Eng.  Pat.  12S7,  Jan.  IS,  1897. 

MiciLAiiE,  or  a  substance  which  contains  mucilage,  is  to  be 
heated  till  all  combustible  materials  are  consumed,  the  asli 
is  to  tie  dissolved  in  "  pure  or  aqueous  acetate  or  nitric 
acid,"  and  mantles  are  to  be  prepared  by  impregnating 
cotton  fabrics  with  the  strained  solution.  A  combination  of 
the  "  refractory  vegetable  substance  "  with  rare  earths  or 
lime  may  also  be  used. — II.  B. 

Incandescing  Media  fur  use  in  Incandescent  Gas  Lighting, 
Impts.  in  the  Manufacture  uf.  R.  Langhans,  Berlin. 
Eng.  Pat.  501,  Jan.  7,  1897. 

There  is  claimed  the  manufacture  of  incandescing  media 
for  use  in  gas  lighting,  in  which  vanadiniferous  thoria  is 
employed,  the  thoria  containing  from  2  to  5  per  cent,  of 
vanadium  peutoxide.  For  utilising  the  material,  any  of  the 
known  ways  may  be  employed,  such  as  impregnating  a 
fabric  with  a  solution  containing  thorium  and  vanadium,  or 
first  making  a  body  from  thoria  and  then  impregnating  it 
with  aqueous  vanadiniferous  solution,  &e. — II.  I!. 

Incandescent  Mantles  fur  Gas  Burners,  Impts.  in.  V.  R. 
Foster,  Milwaukee,   U.S.A.     Eng.   Pat.    1 1,739,  May  1 1 , 

1897. 

To  the  outside  of  a  suitable  combustible  base,  preferably  in 
the.  form  of  a  network  hood,  is  applied  a  thin  layer  of  | 
graphite,  on  which  is  formed  a  thin  la3-er  of  copper  by 
electro-deposition.  There  is  next  applied  a  coating  of 
platinum,  and  finally  ':a  somewhat  heavier  coating"  of 
ruthenium.  The  mantle  is  then  highly  heateJ,  to  burn 
away  the  combustible  base.  The  mantle  and  process  of 
manufacture  are  claimed. — H.  B. 

Petroleum  Incandescence  Lumps,  Impts.  in  Burners  fur. 
M.  Frank,  Frankfurt-on-Main,  Germany.  Eng.  Pat.  117, 
Jau.  6,  1897. 

(In  a  petroleum  container  is  fitted  a  wick  tube  and  burner, 
carrying  a  circular  wick  and  provided  with  the  usual  central 
air  supply.  Above  the  wick  tube  is  the  usual  concentric 
deflector.  The  lamp  having  been  lit,  there  is  slipped  over 
the  wick  tube  a  dome-shaped  cap,  open  at  the  top  and 
carrying  the  incandescence  mantleand  a  comparatively  high 
chimney.  The  cap  is  provided  at  its  base  with  two  sets  of 
air-inlets,  the  one  supplying  an  air  current  between  the  outer 
surface  of  the  cap  and  the  inner  surface  of  the  chimney,  and 
the  other  supplying  a  current  which  is  directed  by  the 
inner  surface  of  the  cap  against  the  lower  edge  of  the  flame. 
AVhen  the  cap  is  slipped  over  the  luminous  circular  flame, 
the  latter  is  immediately  rendered  non-luminous.  The  com- 
bination of  the  parts  in  a  burner  is  claimed. — H.  B. 

Inverted  Regenerative  Incandescent  Gas  Burners  or 
Lights.  H.  A.  Kent,  Bounds  Green,  N.  Eng.  Pat.  3667, 
Feb.  11,  1897. 

The  burner  claimed,  which  is  designed  to  give  a  downward 
light  free  from  shadows,  comprises  a  tube  which  rises 
upwards,  and  is  at  its  upper  end  turned  over  and  downwards 
for  a  short  length.  At  the  lower  end  of  the  longer  limb  is 
situated  a  gas-inlet  nozzle  and  air-inlet  holes  of  the  usual 
type.     The    short    turned-down    limb   carries    an   inverted 


burner  from  which  depends  a  mantle  or  the  like,  of 
refractory  material,  the  whole  being  surrounded  by  a  "lobe. 

— H?B. 

Carbonaceous     Agent      [Xaphthalene]      for     Enriching 
Methylated  Spirit  and  the  like,  A  Process  for  Producing. 
H.  Hempel,  Berlin,  Germany.     Eng.  Pat.  16,232,  July  8 
1897.  J 

The  object  of  this  invention  is  to  produce  a  soluble  medium 
which,  when  added  to  spirit,  shall  render  the  same  rich  in 
carbon,  so  that  it  will  burn  with  a  luminous  flame.  Volatile 
oils,  such  as  turpentine,  are  best  suited  for  the  purpose  ;  and 
in  order  to  increase  the  amount  of  carbon  contained  therein, 
without  simultaneously  augmenting  the  amount  of  resin, 
solid  hydrocarbons,  and  particularly  naphthalene,  are  em- 
ployed. To  prevent  the  generation  of  smoke,  the  naphtha- 
lene is  treated  with  sulphuric  acid,  to  render  it  completely 
soluble  in  cold  water,  and  owing  to  the  increased  solubility 
it  is  said  to  combine  more  intimately  with  the  spirit. 

— D.  B. 


or  relating  to 
.    Pat.    23,127, 


Incandescent  Oil  Vapour  Lamps,  Impts.  in 
Burners  tor.  Xj.  Durra,  Brussels.  Ens 
Oct.  8,  1897. 

Sukroonding  the  top  of  the  burner  tube  a,  containing  the 
circular  wick,  is  a  conical  tube  d,  which  directs  an  air 
current  of  sufficient  velocity  to  prevent  the  vapours  from 
igniting  on  the  outer  side  of  the  wick  ;  the  inner  air  current 
i/,  of  less  velocity,  allows  a. 
flame  to  burn  at  the  inner 
side  of  the  wick.  The  cap  h 
is  perforated  laterally,  and 
carries  the  flange  c  ;  the 
perforated  tube  e  is  pre- 
ferably slightly  conical,  to 
lei  the  mantle  he  slipped 
over  it  easily.  There  are 
air-inlets  at  i,  It,  and  2.  For 
convenience  in  lighting  the 
lamp,  the  upper  parts  may 
be  raised  by  such  means  as 
the  usual  device  of  a  key  and 
levers.  When  the  lamp  is 
in  action,  owing  to  the  con- 
flicting currents  of  hot  and 
cool  gases  passing  through 
h  and  e  respectively,  "  the 
flame  is  divided  so  as  to 
'  curl '  or  curve,  so  that  no 
sharp  tongues  arc  formed," 
and  the  flame  spreads  uniformly.  The  lamp  as  a  whole, 
and  the  various  combinations  of  parts,  are  claimed. II.  B. 

Electric  Arc  Furnaces  [Automatic;  Carbides,  Scc.~],  Impts. 
in.  The  Acetylene  Illuminating  Co.,  Ltd..  London,  and 
P.  R.  Day,  Foyers,  Inverness.  X.B.  Eng.  Pat.  27,323, 
Dec.  1,  1896. 

See  under  XI.  A.,  page  52. 


ILL-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Shale  Oils,  Scotch  ;  Composition  of:  A  Contribution  to  tin- 
Theory  of  the  Formation  Oj  Tar.  F.  Heusler.  Ber 
1897,  30,  2743—2752. 

With  regard  to  the  formation  of  aromatic  hydrocarbons 
from  bituminous  substances  by  destructive  distillation,  the 
author  is  of  opinion  fhat  their  origin  is  not  entirely  due  to 
synthesis  from  pyrogenetic  intermediate  products,  such  as 
acetylene,  but  he  attributes  their  existence  largely  to 
primary  products  of  the  distillation  of  substances,  present  in 
coal,  which  belong  to  the  aromatic  series. 

It  has  been  found  that  the  light  fractions  from  lignite  tar 
contain  benzene  and  its  homologues,  and  even  naphthaleue, 
in  large  quantities,  whilst  the  corresponding  fractions 
obtained  from  shale  tar  yield  hut  little  benzene  and 
apparently  no  naphthalene.    Quantitative  experiments  have 
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given    the    following   results,    fractions    boiling:   at    about 

110':— 


Lignite  Tar. 


Shale  Tar. 


Paraffins 

Naphthenes 

ixomatic  uydrocai 
Ethylenes 


Per  Cent. 

16' 0 

I'll 

J.Vii 
31-H 


Per  Cent. 

lo-n 

7-3 

89-0 


These  results  accord  with  the  fact  that  brown  coal  is 
essentially  of  vegetable  origin,  and  is,  as  a  rule,  associated 
with  fossil  resins,  which  on  distillation  yield  oils,  the  nature 
of  which  points  to  their  relationship  to  the  aromatic  hydro- 
carbons. The  bituminous  shales  of  Scotland,  on  the  other 
band,  are  of  animal  origin.  According  to  Nicholson  they 
belong  to  the  lower  carboniferous  scries,  and  rest  upon,  or 
form  part  of,  the  Burdiehouse  limestone,  an  esturia]  forma- 
tion rich  in  the  remains  of  fishes.  Tbey  are  succeeded  by 
the  higher  beds  of  the  oolitic  limestones,  which  are  of 
marine  origin.  It  is  probable  that  the  paraffin  shales  were 
formed  under  water,  and  that  the  carbon  which  they  contain 
is  of  animal  origin.  This  explains  the  small  percentage  of 
aromatic  hydrocarbons  present  in  the  oils  obtained  from 
shale  by  distillation,  and  affords  evidence  of  the  formation 
of  ammonia  in  considerable  quantity.  It  is  also  interest- 
ing to  note  that  besides  pyridine  and  pyrrol,  nitiiles  of  the 
fatty  acid  series  have  been  detected  — a  circumstance  which 
clearly  demonstrates  the  analogy  of  shale  oil  to  bone  oil. 

The  experimental  part  of  the  paper  is  devoted  to  a 
description  of  the  methods  resorted  to  for  the  purpose  of 
identifying  the  presence  of  paraffins,  naphthenes,  aromatic 
hydrocarbons,  ethylenes,  and  fatty  acid  nitiiles  in  shale  oil. 

— D.  H. 

Petroleum,  Ctrtifornian  ■.  Composition  of.    C.  F.  Mabery. 
Amer.  Chetn.  J.  19,  [9],  796—804. 

Ventura)  County  Oil- — The  characteristics  of  the  crude 
oil  arc:  8p.  or.  al  20°  C,  0-8882;  colour,  dark,  nearly 
black — brownish  in  transmitted  light  ;  bromine  absorption, 
17-7-'  per  cent.,  i.e.,  higher  than  Pennsylvania  or  Ohio1  oil, 
but  approximately  the  same  as  (  lil  Springs  (Canada)  oil. 
Composition: — Carbon,  85-6;  hydrogen,  12*84;  sulphur. 
0-84  ;  nitrogen.  0*53  per  cent. 

Distillates  under  Atmospheric  Pressure. 


Boiling  Point. 


Bromine 
Absorption! 


Gravity. 


Below  i.-.n  C. 

ISO0— 200 
250°— 800° 

Residue 


Per  Cent. 
9*7 


.-.-.a  i 
(-00 

:i-i- 

ts-',.-, 


0'7395al    0  I 
0*7828 

„ 
0'7691 

0*9628  :,t    in    r. 


0-7268  :  0733),  and,  from  this  similarity  and  its  composi- 
tion, apparently  consisted  of  heptanaphthene.  The  fraction 
117 — 119  yielded  a  nitro-produet  (presamably  nitroiy- 
lene),  and  appeared  to  consist  of  octonaphthene.  The 
values  yielded  by  the  fraction  123 — 125'  are  believed  to 
preclude  the  presence  of  any  considerable  proportion  of 
normal  octane,  and  in  such  case  the  fraction  would 
probably-  be  separable  into  higher  and  lower  constituents  I  j 
further  distillation.  Both  in  density  and  composition,  the 
fraction  159  — 160  approximated  to  decanaphtbene,  and 
the  purified  fraction  169' — 17'J  agreed  verj  closely  with 
the  theoretical  percentage  composition  for  the  (  1I-.V  series. 
Fresno  County  Oil. — This  is  of  a  lighter  and  more 
greenish  hue  than  Ventura  oil.  and  has  a  lower  specific 
gravity,  viz..  0*8423  at  -jo  C.  Composition: — Carbon, 
S6-J4";  hydrogen,  13-08;  sulphur.  0*21  ;  nitrogen,  0-11 
percent.     Bromine  absorption,  9*07  percent. 

Fractions  distilled  under  Atmospheric  Pressure. 


Those  formed  above  250°C.  are  coloured,  and  exhibit 
an  odour  of  decomposition,  both  characteristics  increasing 
with  the  temperature.  The  residue  is  a  thick  solid  tar.  and 
its  qualities  and  amount  explain  the  difficult)  experienced 
iii  preparing  burning  oil  from  this  petroleum. 

The  constituents  boiling  above  150°  ('.  were  separated 
into  fractions  at  intervals  of  25  bj  distillation  in  vacuo 
(50  mini,  the  specific  gravity  rangiog  from  0*7342  (fraction 
up  to  100°  »'.)  to  0*9071  (traction  250°— 275°).  The 
fractions  all  remained  undecotnposcd,  retaining  the  natural 
odour  of  the  crude  oil.  The  highest  fraction  deposited 
paraffin  in  quantity  when  exposed  to  a  freezing  mixture, 
but  very  little  was  obtained  from  the  next  lower  fraction. 

In  examining  the  distillates  below  200°  C.  for  the  prc- 
ponderence  of  the  (\.|1>„  •  •  series,  it  was  found,  after 
repeated  distillations  under  ordinary  pressure,  that  the 
fraction  78° — 84  contained  a  large  proportion  ..l'  benzene, 
and  toluene  was  detected  in  the  fraction  Ids — nj  .  The 
specific  gravity  of  the  fraction  '.i7  — loo"  corresponded 
approximately  to  Russian  distillate  (95° — 100°),  both 
before    and    after    purification    (viz.,   0*7341  :  0*748,    ana 


i         .  Point, 


Yield. 


nine 
Absorption. 


Spi  cifio  ' 
at  80°  C. 


Below  150  C. 

ISO    --Jini 
'Jen  — -J.Mi 
250 
Residue 


PerCent. 
24*79 

12*40 

ii-id 


17*21 

it  ■■:•' 

82*10 

■jre.s 


li'VM- 

0*87211 


Both  the  specific  gravity  and  bromine  absorption  are  here 
greater  than  in  the  distillates  from  Ventura  oil.— C.  S. 

PATENT. 

Hydrocarbons,  Liquid,  and  similar  Substances  :  Ivtpts. 
relating  to  the  Distillation  and  Breaking  up  of.  V .  J. 
Daves,  Greenwich,  Kent.     Eng.  Pat.  2515,  Jan.  80,  1897. 

THE  apparat  is  consists  of  a  still  made  of  copper,  iron,  or 
other  metal,  which  is  heated  by  means  of  a  copper  coil. 
The  still  is  connected  with  two  feed  pipes  leading  from  an 
elevated  store  tank.  One  feed  enters  the  still  near  the 
top,  and    is   used   for   charging   purposes    only  ;    the    other 

feed  goes  through  the  side,  close  to  the  botl and  is  fitted 

to  a  coil  of  copper  pipes  leading  upwards  just  above  the 
centre  of  the  still,  where  it  terminates  in  a  revolving  or 
stationary  rose  or  suitable  jet.  At  the  bottom  of  the  still 
a  pipe  is  fixed,  with  valve  for  removing  the  heavy  grades 
of  spirit.  Having  filled  the  still  hah'  full  with  liquid  from 
the  top  feed,  steam  is  passed  through  the  coil,  and  as  soon 
as  distillation  commences,  liquid  is  introduced  in  a  con- 
tinuous stream  through  the  bottom  feed.  In  its  upward 
passage  through  the  coil,  it  absorbs  heat  from  the  hot 
residue,  and  when  it  reaches  the  revolving  jet,  it  sprays 
a  warm  liquid  on  to  the  boiling  mass  below,  and  in  doing 
BO  the  light  portions  are  volatilised.  The  valve  at  the 
bottom  of  the  still  is  then   regulated,  to  allow    the   residue  At 

the  bottom  to  pass  out  at  a  convenient  rate. —  i>.  B. 

IV  -COLOURING  MATTERS  AND  DYES. 

Friedel  and  Crafts'  Method,  Modification  of.    A.  Verley, 
Bull.  Soc.  Chim.  1897,  17,  906—91  I. 

Axthodqii  the  yields  of  aromatic  hydrocarbons  effected  by 

means  of  the  aluminium  chloride  synthesis  are  satisfactory, 
such  is  not  the  case  when  attempts  are  made  to  obtain 
oxygenated  compounds.  For  instance,  the  action  of  Oct  tvl 
chloride  on  benzene  in  presence  of  aluminium  chloride 
only  gives  about  L'o  per  cent,  of  the  amount  of  B 
phenolic  theoretically  obtainable.  The  author's  modific  Uiou 
consists  In  using  a  larger  amount  of  aluminium  chloride 
than  thai  prescribed  by  Friedel  and  Crafts,  and  in  working 
under  reduced  pressure  al  a  low  temperature.  Thus  he 
obtains  cresylmethyl  ketone,  as  follows :  —  l  kilo,  of  toluene 
and  two  molecular  proportions  of  aluminium  chloride  are 
phvci  d  in  a  Bask,  which  is  then  exhausted,  and  after  cooling 
to  0°  C,  two  molecular  proportions  of  acetyl  chloride  are 
added  drop  by  drop.  The  reaction  proceeds  steadily,  the 
temperature  rising  t"  '<  —10   ('.     When  the  whole  of  the 
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acetyl  chloride  has  been  added,  the  temperature  is  allowed 
10  rise  to  20°  C,  the  vacuum  still  being  maintained.  On 
pouring  the  melt  into  water  slightly  acidulated  with  hydro- 
chloric acid,  two  layers  are  formed,  the  upper  consisting  of 
toluene  and  cresylmelhyl  ketone.  The  former  is  separated 
by  fractional  distillation,  and  102  grms.  of  the  ketone  are 
obtained,  boiliDg  at  168  C.  under  ill  mm.,  and  at  215°  C. 
under  760  mm.  pressure.  The  specific  gravity  at  o  ( !. 
is  1-diil.  Only  the  para  compound  is  obtained.  Several 
other  examples  are  given. — T.  A.  L. 

Nitrotoluen.es,  The  Separation  »/'.     CJ.  A.  Schoen.     Bull. 
Soc.  Ind.  Mulhouse,  1897,391—392. 

In  a  scaled  communication,  dated  <  let.  22,  1 886,  the  author 
describes  the  commercial  separation  of  o  and  p-nitro- 
toluene  as  carried  on  in  the  works  of  The  Fahriqucs  de 
Prodnits  Chimiques  de  Thann  et  de  Mulhouse.  The  process 
is  a  fractional  distillation  in  a  cast-iron  retort,  heated  in- 
directly hy  means  of  superheated  steam,  or  by  circulation 
of  mineral  oil,  &C,  and  provided  with  a  Savalle's  column, 
The  distillate  is  redistilled  until  an  almost  pure  u-nitro- 
tolucuc  passes  over,  and  the  residues  on  cooling  deposit 
crystalline  p-nitrotolnene. —  R.  B.  1!. 

NitriHliimthi/litiiilines,  Reduction  Products  of.    ]■'..  Noelting 
and  E.  Fourneaux.     Ber,  30,  2330—2947. 

DiMiiTiivi.vNH.iNK  is  nitrated  hy  dissolving  '2  kilos,  in 
40  kilos,  of  sulphuric  acid  (66  B. )  and  running  in  a  mixture 
of  1,930  grms.  of  nitric  acid  (38  li.)  and  600  gnus,  of  sul- 
phuric acid.  The  next  day  the  inelt  is  poured  into  50  litres 
of  watei  containing  50  kilos,  of  ice.  and  treated  with  soda 
lye  until  red  crystals  of  m-nitrodimethylanilmc  begin  I" 
precipitate.  The  ^-derivative  is  filtered  off,  whilst  the 
in  derivative  is  precipitated  from  the  filtrate  on  the  addition 
of  more  alkali.  The  mother-liquor  is  then  steam-distilled 
and  the  distillate  extracted  with  toluene,  t  Id  shaking  this 
with  moderately  concentrated  hydrochloric  acid  and  satu- 
rating the  acid  liquor  with  ammonia,  a  further  quantity  of 
m-nitrodiniethylaniline  is  obtained,  together  with  a  little 
dimethylaniline,  and  the  toluene  solution  when  evaporated, 
gives  p-uitrodimethylunilino  and  traces  of  a  yellowish  oil. 
The  »i-dcrivative  is  easily  purified  hy  rcoystaliisation  from 
alcohol,  the  p-dcrivativo  being  sparingly  soluble,  hut  it  is 
more  difficult  to  obtain  the  p-derivative  free  from  meta. 
This  is  best  effected  hy  fractional  crystallisation  from 
alcohol  and  extraction  with  petroleum  ether,  which  dissolves 
the  w-derivative.  The  m-derivative,  on  reduction  with 
irou  and  hydrochloric  acid,  yields  dimethvl-n'-phcnylenc- 
diamine,  but  feebler  reducing  agents  give  the  following 
products  : — Alcoholic  potash  yields  a  mixture  of  in-azoxy= 
and  m-azodimethylaniline,  zinc  in  an  alkaline  alcoholic 
solution  or  sodium  amalgam  gives  the  same  mixture  or 
m-hydrazodiinethylaiiiliue,  whilst  sodium  metbylate,  which 
only  reacts  in  a  very  concentrated  solution,  gives  w-azoxy- 
dimethylaniline.  The  hydrazo  compound,  when  treated 
with  acids,  yields  a  tetramethylhenzidine  together  with  di- 
methyl-m-phenylenediamine  and  a  base  which  has  not  beeu 
identified.  The  azoxy  derivative  is  prepared  by  heating 
20  grms.  of  m-nitrodimethylaniliue  with  I  grms.  of  sodium 
in  50  grms.  of  methyl  alcohol,  first  to  loo  C.  and  subse- 
quently to  125°  C  until  a  homogeneous  mass  is  obtained, 
more  alcohol  being  added  if  necessary  to  prevent  the  mass 
drying.  The  melt  is  then  diluted  with  water,  the  azoxy 
derivative  filtered  off  and  recrystallised  from  alcohol, 
benzene,  or  petroleum  ether.  It  forms  orange-red  crystals, 
melting  at  S9°  C,  and  gives  colourless  salts.  The  same 
substance  is  obtained  by  methylating  m  -  azoxyaniline. 
When  dissolved  in  100  per  cent,  sulphuric  acid  and 
heated  for  three  hours  to  110°  C,  the  colour  changes  from 
orange  to  red,  which  probably  indicates  an  isomeric  change 
to  an  oxyazo  compound,  although  no  crystalline  product 
could  be  isolated.  In  order  to  obtain  m-azodimethylaniline, 
a  solution  of  100  grms.  of  w-nitrodimethylaniline  ic  500  c.c. 
of  alcohol  is  gradually  treated  with  125 — 150  grms.  of  zinc 
dust  and  30—50  c.c.  of  soda  lye  (38°  B.).  The  mixture  is 
finally  heated  for  about  20  minutes  on  the  water-bath,  and 
the  filtered  solution,  on  cooling,  deposits  red  ueedles,  which 
melt  at  118°  C.  The  salts  are  orange,  more  sparingly 
soluble   and  more  stable   to  water   than    the   azoxy   salts. 


Attempts  to  prepare  the  dimethyl  derivative  by  methylat- 
ing m-azo-anttine  only  yielded  a  violet  dyestuff,  presum- 
ably an  induline,  although  the  action  of  methyl  iodide 
on  w/azodiniethylauiliue  yielded  the  normal  iodomethylate. 
The  orange-yellow  crystals  of  this  substance  turn  brown  at 
190°  C.  and  melt  at  230°  C.  On  treatment  with  moist 
silver  oxide,  a  very  unstable  ammonium  base  is  obtained, 
which  decomposes  on  evaporating  its  solution,  into  m-azo- 
dimethylaniline  and  methyl  alcohol.  By  reducing  ut-azn- 
dhnethylaniline  with  sodium  amalgam  in  an  atmosphere  of 
carbonic  acid  or  of  hydrogen,  it  is  possible  to  obtain  m- 
hydrazodinicthylaniline,  which  is  tolerably  stable  when  dry. 
It  crystallises  from  ether  in  white  needles  melting  at  100'  I  , 
and  is  converted  by  the  action  of  mineral  acids  into  two  or 
three  isomeric  benzidine,  diphenyline,  or  semidinc  derivatives. 
Tetramethyldiamidobenzidine  is  best  obtained  by  reduciug 
»i-azodimethyIani]ine  with  sodium  amalgam  in  alcoholic 
solution,  adding  hydrochloric  acid,  warming,  and  pouring 
iuto  ammonia.  The  benzidine  is  precipitated  together  with 
a  little  zinc  oxide,  and  is  purified  by  recrystallisation  from 
benzene-petroleum  ether.  The  yield  is  about  60  per  cent., 
soluble  bases  being  formed  to  about  25  per  cent,  Tetra 
methyldiamidohenz.idine  crystallises  in  colourless  needles 
melting  at  1116  ('..and  gives  the  following  characteristic 
reaction.  A  drop  of  nitrite  added  to  .  very  dilute  acid  seda- 
tion of  the  base,  shows  an  intense  triolet  coloration,  which 
rapidly  changes  to  brown.  The  benzidine,  when  treated 
with  methyliodide  and  heated  for  half  an  hour  on  the  water 
hath,  yields  the  di-iodomethylate  of  tetrAmethyldiamido- 
beazidiue,  which,  when  converted  into  the  hydrobroicide 
and  heated  with  methyl  iodide,  decomposed  with  moist  silver 
oxide,  treated  with  hydriodie  acid,  ami  finally  with  ammonia, 
gives  the  di-iodomethylatc  of  octomethyldi.itnidobenzidine  ; 
colourless  needles  melting  at  190°  O.  The  prolonged  heat- 
ing of  tetramethyldiamidobenzidine  with  an  excess  of 
methyl  iodide   and    the   theoretical  amount   of  sodium   car- 

I ale.  yields  a   tctraiiidoinethvlate  of    octomethyldiamido- 

benzidine,  which  melts  at  205  C.  Tetramethyldiamido- 
benzidine will  combine  with  one  or  two  molecules  of  a  diazo 
compound  to  form  dyestuffs,  and  it  is  noteworthy  that  the 
sulphonatcd  derivatives  (for  instance,  from  snlphauilic  acid) 
are  weaker  dyestuffs  than  the  uon-sulphonated.  The  product 
obtained  from  equimolecular  proportions  of  diazobenzene 
chloride  and  tetramethyldiamidobenzidine  forms  orauge- 
eoloured  needles  melting  at  221  ('.,  easily  soluble  in 
benzine,  sparingly  in  petroleum  ether.  The  shades  on 
animal  fibres  and  on  tannin  are  brown.  The  disazo  deriva- 
tive is  a  very  similar  substance,  but  dyes  redder  shades. 
Tetramethyldiamidobenzidine  also  reacts  with  uitroso- 
dimethylanilinc  hydrochloride  to  form  an  indamine,  hut  in 
an  acetic  acid  solution  oxidation  takes  place  rapidlv,  and 
an  azine  i>  formed,  accompanied  by  a  change  in  the  colour 
of  the  solution  from  green  to  heliotrope.  The  following 
reaction  takes  place  :  — 

Nil. 
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The  zinc  chloride  double  salt  forms  lumps  similar  to  Methyl 
Violet.  The  aqueous  and  alcoholic  solutions  are  heliotrope. 
The  dyestuff  gives  bright  bluish-violet  shades  on  unmor- 
danted  cotton. 

The  isomeric  diphenyline  derivatives  are  very  similar,  but 
dye  fuller  shades ;  they  do  not,  however,  go  on  to  unmor- 
danted  cotton. 


■w 
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The  reduction  of  ;>  nitrodiniethvlaniline  proceeds  notch 
lew  satisfactorily  than  that  of  the  nt-derivative.  The 
/»-;izn\ \ il!ir><-ili\  laniline  is  tx--t  prepared  according  to  O. 
Fischer  and  Wacker  (Ber.  21,  2612),  whilst  the  alkaline 
redaction  gives  a  product,  after  frequent  purification,  which 
forms  orange  needles  melting  at  265  < '.  This  Bubstancc 
ha.  also  been  obtained  folio*  ing  the  action  ofnitrosodimethyl 

anilm i  phenylhydrazine,  bj  passing  nitrons  acid  through 

an  alcoholic  dimethylanitine  solution,  by  enmhining  di- 
lncthylanilinc  with  dimethylaimdo-p-diazobenzene  chloride, 
anil  by  methylating  p-amidobenzene-azodimethylaniline. 

_T.  A    I.. 

Yellow  Colouring  Principles  of   Varioui  Tannin  Mailers. 
IV.    A.  (i.  Perkin.     Proc.  Chem.  Soc.  1897,  [183],  170. 

C.M'i:  sumach,  tin-  leaves  of  tin'  Colpoon  compressum,  is 
nsed  in  South  Africa  as  a  substitute  for  sumach  (Rhus 
Coriaria)  nndet  the  name  of  "  Proiin-bast."  According 
to  II.  Procter  (private  communication),  it  contains  28  per 
cent,  of  a  catechol  tannin,  [ts  dyeing  property  is  ilnc  to 
the  presence  of  a  new  glucosicle,  osyritrin,  I '  -II „,,",;.  pale 
yellow  needles,  melting  point  185°,  which  is  decomposed  hy 
acid  into  quercetin  anil  glucose — 

r  .11  „(),.  +  lMIJi  C„H10O,  •  i'i  ',,11,..",, 
This  is  not  identical  with  viola-qoercetrin,  C,..1I,,( >.,.  which 
,-xists  in  the  Viola  tricolor  florensis.  The  tannin,  obtained 
a-  an  orange-coloured,  transparent  mas-.,  i-  a  glucoside, 
yielding  with  acid,  an  anhydride  or  phlobophane  and  a 
sugar.  By  fusion  Willi  alkali,  protocatechuic  acid  is 
formed.  A  re-ciamination  of  gambier  catechu  (Ungarica 
Gambier)  corrohorated  the  statement  of  Lowe  (/.eirs.  Anal. 
Chem.  1874,  12,  1-7)  that  this  contains  quercetin. 
Icacia  catechu  noi  previously  examined,  was  found  to 
contain  the  same  colouring  matter. 

The  dyeing  properties  ol  a  commercial  sample  of 
Venetian  sumach  <  H.  Cotimis),  are  due  to  myricetin,  and 
not  quercetin,  as  stated  by  Lowe  (foe.  cit.~).  This  result 
will  be  corroborated  by  the  examination  of  a  specially 
picked  sample. 

Valonia  (Quercus  JEgilops),  divi-divi  (Cstsalpinia 
i 'in mi  in),  myrabolans  (Termirialia  chebula),  agarohjlla 
(  CmsaJpinia  breoifolia),  pomegranate  rind  (Punica  grana- 
tiim).  ami  gall-nuts  [Quercus  infectoria"),  owe  their 
tinctorial  property  to  cllagic  acid,  and  contain  an  member 
of  the  quercetin  group.  It  is  here  pointed  out  that  the 
plant-  examined  hitherto,  contain  respectively,  a  tannin  and 
colouring  matter,  which  yield  On  decomposition  identical 
acids,  and  in  some  cases  the  same  phenol, 

yellow     Vegetable    Colouring    Matters.     A.    G.    Perkin. 

Proc.  Chem.  Soc.   1897,  [188],  198;  also  J.  I  hem.  Soc. 

1897,  71,  U94. 
Tin  Rhus  rhodanlhema,  a  tree  growing  to  the  height  of 
To  or  80  feet,  is  indigenous  to  northern  Sew  South  VVaiea. 
The  colouring  matter,  (', ,H,,,t >,,,  is  identical  with  fisetin, 
\  glucoside  of  fisetin,  t',,,11  .„<  >,,,,  I-  also  present;  it  is 
decomposed  with  difficulty  by  boiling  dilute  acids.  This 
cloael]  resembles  fustin,  <  ',,11,,,'  '■,  or  ( ',,,.11.,  n, ,.  the  fisetin 
glncoside  of  It.  Cotinus  (Schmid,  Ber.  1886,  19,  1753), 
hut  differs  from  it  in  percentage  composition,     Gallic  acid 

also     isolated,    evidently    a-   a     decomposition     product 

of  gallotannic  acid  contained  in  the  wood. 

Berberis  ortuensis,  a  plant  resembling  Berberia  vu 
flourishes  in  Cyprus.     It   was  found  to  contain  berbcrine, 
hut  no  colouring  mallei  of  the  mordant  yellow  class, 

The  perianths  Mir  minding  the  seeds  of  Ilium  t  nbtusi' 
yb/iW contain  a  traceof  qupreetin  which  is  Interesting,  as 
in     many     roots    of    this    species,    tnethylanthraquiaone 

derivatives    al-n    exist,       ll     i-    also     pointed     mil     thai     the 

leaves    and    green    son,-   of    madder   [_ltubia    lincloriu) 
contain  a  yellow  colouring  matter,  which  will  be  cxamim  d, 

Bismarck  Brown  II     13.  Tftuber  and  1'.  Walder.    Ber.  30 

ei_-j;io2.  ' 

l\    tinuaiion    of    their    former    paper    (Iter.    30     2111; 

this  Journal,  1897,  SOS),  the   authors  non   And   thai   com- 
mercial Bismarck  Brown  consists  principally  of  «i  pheni  lene-    i 
disazo-m-phenylenediamine,     Thej     have     extracted     this 


i  product  from  Bismarck  Brown  base,  and  have  also  obtained 
it  by  combining  tetrazotised  m-phenylenediamine  with 
m-phenylenediamine  in  presence  of  an  excess  of  sodium 
carbonate.  This  latter  operation  is  carried  out  as  follows  : 
— 80  c.c.  of  fuming  hydrochloric  acid  are  mixed  with  five 
times  the  weight  of  ice,  cooled  externally,  and  treated  with 
a  solution  containing  l-">  grins,  of  sodium  nitrite.  To  this 
solution  is  then  added  a  Cold  solution  of  'J  grins,  of 
m-phenylenediamine  hydrochloride  together  with  10  e.c.  of 
fuming  hydrochloric  acid.  After  five  minutes,  the  solution 
is  gradually  run  into  a  well-cooled  solution  of  11  fjrnis  of 
m-phenylenediamine  base  together  with  200  grins,  of 
crystallised  sodium  carbonate  in  about  :i  litres  of  water. 
The  precipitate  obtained,  is  boiled  with  sodiam  carbonate, 
dissolved  in  very  dilute  warm  hydrochloric  acid,  filtered, 
saturated  with  ammonia,  and  the  base  dried  over  sulphuric 
acid,  and  then  extracted  with  benzene.  Brownish-yellow 
crystals  separate  from  the  benzene  on   cooling,  melt  at 

I  Is    C.,  and,  on  recrystallisatiou  from    phenol  and  bens  DO, 

yield  darker  crystals,  containing  phenol,  melting  al  136   C, 

and  identical  in  every  respect  with  the  substance  already 
extracted  from  Bismarck  Brown  base. — T.  A.  L. 

Malm  luii   Green  Series,    We*  Method  of  Formation  <■!' 
Dyestuffs  of  ike.     B.  Noelting.     lier.  30,  8588—2590.  ' 

LOCOBBTNG     to    tier.     Pat     4 1 , 7 .">  1     of    1887    (Ka.bw,  rke 

II  It  a  general  method  is  given  for  the  production  of 
dialkylamidobenzophen  ines  by  condensing  bensanilide  with 
a  tertiary  aromatic  amine  by  means  *>l'  phosphorus  oxv- 
chtoride.  The  Auramine  formed  is  then  bydrolysed  by 
dilute  acid.    If,  however,  the   benzanilide  be  replaced  by 

salicylanilide,    the     reaction     takes    a    different    course:    a 

Malachite  Green  derivative  I,  and  with  dimethyl- 

aniline,  the  same  product  is  formed  as  that  obtained  by 
(t.  Fischer  by  condensing  salicylajdebyde  with  dimethyl- 
aniline.       There     arc    gradually    added    to    a    mixture    of 

15  grins,  of  salicylanilide  ami  10  grms.  of  dimethylauiline, 
15  f;nu<  it  phosphorus  oxychloride,  the  temperature  being 
i  at  about  125  t  ,  The  unit  is  then  heated  for  -ix 
hours  on  the  water-bath,  dissolved  in  water  containing  a 
little  hydrochloric  acid,  and  the  dyeetnfl  salted  out.  A 
yield  Of  24  grins,  was  obtained,  equal  to  89*6  per  cent,  of 
the  theoretical.      The  anilide  of  "  cre-otic  acid  — 

1.3.  I      I  JI.CII.UII.Ol    NIK     II 

yields  a  similar  product,  whilst  the  anQides  of  m-  and 
p-hydroxybenzoic  acid,  o-nitro-  and  o-amidobenzoic  acids. 
do  not  give  Malachiti  Green  derivative-.  On  the  other 
hand,  the  anilide  of  o  hydroxynaphthoic  acid  (m.p.  818  C.) 
reacts  a-  above.  Equal  weights  of  the  anilide.  dimethyl- 
aniline,  and  phosphorus  oxychloride  were  mixed  as  alreadj 
described,  and  heated  for  3—4  hours  on  the  water-bath, 
A  green   dyestufl    is   produced,  which    is    very  sparingly 

soluble  in  water,  and  easily  in  alcohol.  <  In  -iilphonalion 
with  Riming  sulphuric  acid,  it  is  rendered  soluble,  and  dyes 
silk,    woo],   and    tanniued    cotton     a    yellowish    green.        It 

would  appear  thai  the  condensation  of  tertiary  amines  with 
bensanilide,  to  form  dyestuffs  of  the  Malachite  t  Ireen  series, 
is  dependent  upon  the  presence  of  an  o  hydroxy!  group  in 
the  benzoic  acid  radicle. — T.  A.  1. 

Rosinduline,  Fifth  Isomeric.     V  Kehrmann  and  0.  Feder. 

Iter.  30,  8687—2641. 
Bi     condensing     amido  a  naphthoquinone     (oxynaphtho- 
quiuone-imide)    with    that   nitro    derivative    of   o-amido- 
dipbenylamine  which  is  obtained   by   partial  redaction  of 

ordinary  1 . 8 . 4-diiiitr<idi|ihcn\  laniine  by  means  of  alkaline 
Eulphides,  a  nitro  -  rosinduline  is  obtained  hiving  the 
following  constitution  :  — 


\/\. 
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By  removing  the  amido  and  reducing  the  nitro  group, 
salts  of  a  new  Uosinduline  (2-amidophenylnapluhopheu- 
nzonium)  are  obtained,  ordinary  Kosinduline  being  6-amido- 
phenylnaphthophenazonium  according  to  the  above  scheme. 
The  condensation  is  effected  by  boiling  together  5  grms.  of 
uitro-amidodiphcnylaniine  hydrochloride,  4*5  grms.  of 
oxynaphthoquinone-imide,  and  400  c.C.  of  alcohol  until  all 
is  dissolved;  10  c.C  of  concentrated  hydrochloric  acid  are 
then  added,  and  the  whole  is  allowed  to  cool.  The  precipitate, 
which  deposits  after  standing  two  hours,  is  extracted  by 
boiling  with  water  and  a  little  hydrochloric  acid,  and  the 
pure  Nitro-rosinduline  chloride  separates  from  these  com- 
bined extracts  on  the  addition  of  concentrated  hydrochloric 
acid.  It  forms  a  dark  red-greenish  metallic  powder  having 
the  formula  C^H^N^OjCl,  much  more  sparingly  soluble 
in  water  than  rosinduline  chloride,  and  much  yellower  in 
shade.  The  alcoholic  solution  has  a  yellowish  fluorescence. 
Concentrated  sulphuric  acid  gives  a  yellowish-green  solu- 
tion, which,  on  dilution  with  water,  passes  through  bluish- 
green  to  red. 

2-Xitrophenylnaphthophenazonium  is  obtained  as  follows: 
— Nitro-rosinduline  chloride  is  dissolved  in  concentrated 
sulphuric  acid,  and  so  much  water  is  subsequently  added  that 
the  solution  becomes  greenish-blue.  Sodium  nitrite  in  concen- 
trated solution  is  then  added  until  a  clear  blood-red  solution 
is  obtained.  This  is  then  poured  into  twice  its  volume  of 
alcohol,  when  a  vigorous  evolution  of  uitrogen  takes  place, 
and  aftet  standing  two  hours,  the  ferric  chloride  double  salt 
CaHHN302Cl.FeCI3  is  precipitated  as  a  sandy  powder  by 
adding  a  concentrated  solutiou  of  ferric  chloride.  The 
nitrate  is  obtained  by  adding  sodium  acetate  to  a  solution 
of  the  iron  double  salt,  and  filtering  the  solution  into  dilute 
nitric  acid  (sp.  gr.  1'  1).  This  salt  is  stable  in  presence  of 
nitric  acid,  but  when  boiled  with  water,  a  precipitate  of 
Nitrorosindone  is  formed.  The  chloride  forms  greenish 
needles,  soluble  in  concentrated  sulphuric  acid  with  a 
reddish-violet  odour,  which  turns  yellowish-red  on  the 
addition  of  water.  The  platinoehloride,  bichromate,  and 
aurochloride  are  all  insoluble  reddish-yellow  powders.  On 
reduction  of  the  chloride  with  stannous  chloride  in  an 
alcoholic  solution,  Isorosindulinc  chloride  No.  5  is  obtained, 
having  the  formula  C^H^NjCl.  This  product  forms 
blackish-violet  needles,  which  dissolve  in  pure  water  to  a 
brownish-violet  solution.  The  addition  of  concentrated 
hydrochloric  acid  turns  the  solution  yellowish-red.  The 
salt  dissolves  in  concentrated  sulphuric  acid  with  a  reddish- 
violet  colour,  which,  on  addition  of  water,  turns  yellowish- 
red,  and  then  violet-red.  The  nitrate  CsH16N3M03  +  1I20 
possesses  the  characteristic  property  of  being  nearly 
iusoluhle  in  water  acidulated  with  nitric  acid,  aud  forms 
greyish-violet  ueedles. — T.  A.  L. 

Triozine  Derivatives  of  Chrysoidine  and  of  o-Amido-azo- 
tolvene.    E.  Noelting  and  F.  Wegelin,     Her.  30,  2595  — 

2604. 

As  already  described  in  Eng.  Pats.  3S42  and  3S43  of  1894 
(this  Journal,  1SU5,  263),  Chrysoidine  condeuses  with 
benzaldehyde  and  its  derivatives  to  form  colourless 
triazines,  of  which  the  following  is  a  representative  : — 

C6H5.N  .  N. 

c6h5.ch.n/ 

These  products,  containing  a  free  amido  group,  can  be 
diazotised  and  combined  with  "frarious  components.  The 
triazines  can,  moreover,  be  sulphonated,or  can  be  prepared 
from  sulphonated  Chrysoidines,  and  their  alkali  salts  possess 
a  very  sweet  taste.  The  azo  dyestuff  from  one  of  these, 
combined  with  salicylic  acid,  is  known  as  Chrome  Fast 
Yellow.  In  order  to  test  whether  the  sweetness  was  due  to 
the  presence  of  the  amido  group,  this  was  replaced  by 
iodine,  by  means  of  Sandmeyer's  reaction,  hut  the  taste 
remained.  Similarly,  three  isomeric  triazine  monosulphonic 
acids  prepared  from  sulphonated  Chrysoidines  were  also 
sweet,  but  a  fourth  from  Chrysoidine  and  m-sulpho- 
benzaldehyde  appeared  to  taste  bitter.  By  condensing 
o-,  m-,  and  p-nitrobenzaldehydes  with  Chrysoidine  in  a  I 
methyl  alcoholic  solution,  nitrotriazines  of  a  yellow  colour  ' 


are  obtained,  which  yield  amidotriazines  on  reduction,  and 
these  on  diazotisation  and  combination  with  2.1'. 3'- 
amidonapbthol  Bulphonic  acid  (.,  and  with  1.1'. 8. 3'- 
amidonaphthol  disulphonic  acid  H,  yield  dyestuffs  for 
unmordanted  cotton,  giving  violet  to  blue  shades,  unstable, 
however,  to  acids.  The  combinations  took  place  in  alkaline 
solution,  and  it  was  observed  that  au  increase  in  strength 
was  noticeable,  passing  from  the  ortho  to  the  para 
derivatives.  Similar  triazines  have  also  been  obtained 
from  o-amido-azotoluene  (from  p-toluidine)  aud  benzal- 
dehyde derivatives.  Thus,  from  o-nitrobeuzaldehyde,  a 
product  is  obtained  crystallising  in  yellow  needles,  and 
meltiugat  23o  C.  ;  the  wi-derivative,  somewhat  less  soluble, 
melts  at  228"  C.  ;  whilst  that  from  /i-uitrobenzaldehyde 
melts  at  264'  C.  The  m-hydroxybenzaldehyde  derivative 
forms  white  needles  melting  at  265°  C.  The  action  of 
phthalie  anhydride  on  »-amido  -  azotolueue  was  also 
investigated,  since  in  certain  reactions  this  behaves  simi- 
larly to  benzaldehyde  ;  it  was  found,  however,  that  the  yellow 
crystalline  compound  melting  at  220°  C.  was  a  simple 
acidyl  derivative. — T.  A.  L. 

Artificial  Indigo.     0.  X.  Witt.     Chem.  Ind. 
1897,' 20,  [20],  454--  157. 

I'vokk  the  name  of"  indigo,  pure,"  synthetically  prepared 
lndigotine  has  recently  beeu  sent  into  commerce  by  The 
Bad.  Anilin  und  Soda  Fab.  It  appears  in  the  form  both  of 
powder  and  paste,  and,  compared  with  the  natural  product, 
"tiers  the  followiug  advantages:  — 

First,  owing  to  an  extremely  fine  state  of  division,  the 
author  state*  that  it  enables  the  tedious  aud  expensive 
operation  of  grinding,  necessary  in  the  preparation  of 
Indigo  for  use,  to  be  dispensed  with.  Secondly,  as  the 
product  is  pure,  with  its  use.  a  more  effective  coutrol  of 
the  vats  can  be  maintained  than  was  formerly  possible; 
moreover,  the  amount  of  lndigotine  consumed  from  time 
to  time  may  be  determined  with  exactitude.  Thirdly,  it  is 
easily  tested  and  valued. 

The  product  is  already  offered  in  commerce  at  about 
the  same  pro  rata  price  as  good  qualities  of  ordinary 
Indigo.  It  is  therefore  cheaper  than  the  refined  Indigos 
of  commerce,  which  are  sold  at  a  higher  rate  than  ordinary 
1  ndigos. 

It  is  found  iu  practice  that,  whilst  the  new  product,  in 
dyeing,  behaves  towards  weoi,  similarly  to  natural  Indigo, 
it  does  not  dye  cottou  so  well  as  the  latter  does.  This  is 
owing  to  the  presence  iu  Indigo  of  impurities  which  act  as 
mordants  for  the  vegetable  fibre.  In  connection  with  this 
discovery,  the  further  discovery  is  made  that  certain  com- 
pounds—notably  albuminoids,  especially  glue,  and  fatty 
matters,  amongst  which  Turkey-red  oil  ma)-  be  particularly 
mentioned — act  even  more  powerfully  in  tins  capacity  than 
the  substances  contained  in  indigo.  These  compounds  may 
be  added  to  the  dye-vats,  but  it  is  more  practicable  to 
impregnate  the  fibre  with  them  before  dyeing,  as  is  the 
usual  practice  when  dyeing  with  mordants.  The  cotton 
thus  prepared  not  only  dyes  iu  a  satisfactory  manner,  bu 
also  exhibits,  when  dyed,  a  fine  purple  shade,  which  con- 
trasts greatly  with  the  shade  ordinarily  obtained,  and 
especially  with  the  weak  greenish  shade  ohtaiued  from 
the  artificial  product  in  the  absence  of  such  mordanting 
compounds. 

The  synthetical  product  is  also  advantageously  employed 
iu  calico  printiog,  and  in  the  manufacture  of  iudigo  extract 
and  carmine.  For  the  latter  purpose,  it  is  pointed  out  that 
the  manufacturers  (The  Badische  Anilin  und  Soda  Fab.)  of 
the  new  product  have  for  some  time  past  employed  refined 
natural  Indigo,  which  answers  better  thau  the  crude  dyestuff. 
The  results  obtained,  however,  with  the  synthetical  product 
are  so  much  better,  that  the  firm  has  recently  decided  to  use 
it  exclusively. — E.  H. 

Chloride  of  Nitrogen,  Action  of  upon  Aniline,  and  also 
Methyl-  and  Ethylaniline.  W.  Hentschel.  Ber.  1897, 
30,  [17],  2643. 

See  under  XXIV.,  paye  79. 
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PATENTS. 

tiring  Mattert  [Tarlraane],  Impls.  in  the  Manufac- 
ture "/,  and  <if  New  Intermediate  Product*.  J.  V. 
Johnson,  London.  From  The  Radischc  Anilin  un 
Fab.,  Germany.  Eng.  Pat.  765,  Jan.  11,  1897. 
Tub  preceM  given  in  Eng.  Pat.  .'>G93  of  1893  ( tlii t-  Journal, 
ISM,  399)  for  the  preparation  of  Tartrazioe  gives  such  a 
small  yield  of  dyestuffas  to  be  practical! y  useless.  Accord- 
ing to  the  present  method,  which  gives  a  largely  incn  ased 
yield,  the  bydrazone  formed  according  to  the  above  patent 
is  converte<l  by  splitting  off  alcohol  into  a  pyraz  done 
derivative,  which  is  then  combined,  before  or  after  saponifi- 
cation, with  iliazo-uiphanilif  acid.  The  following  are  the 
quantities  employed  : — About  9*5  kilos,  of  phenylbydrazine 
galphonic  aeid,  7*5  kilos,  of  crystallised  sodium  acetate* 
and  '.i  •  I  kilos,  of  oxalylo-acetic  ether  are  suspended  iu 
abonl  50  Hires  of  water,  agitated,  and  vanned  to  50  C. 
until  a  clear  solution  results.  The  solution  then  com 
the  bydrazone,  and,  after  cooling  to  the  ordinary  tempi 
ture,  about  8 — 10  kilos,  of  calcined  soda  are  added  until  the 
solution  reacts  distinctly  alkaline.  The  formation  of  the 
pyrazolone  derivative  (tartrazinogen-estei  sulphonic  acid) 
proceeds  rapidly,  and  is  complete  when  successive  samples 
show  no  increase  in  the  amount  of  precipitate  thrown  out 
bv  dilute  sulphuric  acid.  The  whole  melt  is  then  precipi- 
tated with  dilute  sulphuric  acid,  and  the  sulphonic  acid  is 
filtered  off.  pressed,  and  dried.     In  order  to  saponify  it,  1G7 

kil< <-.  of  the  s.xliimi   gall   are  dissolved  in  about  '_'.' 1 

of  water  and  Harmed  for  about  halt  au  hour  on  the  water- 
bath  with  IIS  kilos,  of  caustic  soda  lye  (.'!.'.  per  cent. 
NaOll  )•  The  new  tartrazinogen  snlphonic  acid  is  precipi- 
tated with  hydrochloric  acid  and  collected  iu  the  usual  way. 
By  treating  the  solution  of  the  hydrazonc  with  caustic  soda 
as  above,  the  formation  of  the  tartrazinogen-ester  sulpbonate 
and  it-  saponification  are  effected  in  one  operation.     For 

the  conversion  into  Turtrazinc,  the  alkaline  solution  cf  the 
tartrazinogen  sulphonic  acid  as  obtained,  has  added  to  it 
75  kilos,  of  crystallised  sodium  acetate,  and  lubsequently, 
at  G  — lo  ('.,  the  amount  of  diazosulplianilie  acid  equivalent 
tn  8  i  'a  kilos,  of  Bodium  nitrite.  After  standing  aboul  20 
hours,  the  Tartrazioe  is  salted  out  and  colic,  ted  in  the  usual 
manner.  The  saponification,  instead  of  being  an  intermediate 
operation,  may  be  the  final  one,  and  for  this  purpose  the 
tartrazinogen-ester  -odium  sulpbonate  solution  obtained  as 
above  is  diluted  with  water  up  to  200  Hires  and  treated 
with  the  amount  of  diaxosulphanilic  acid  equivalent  to  "•■  IS 
kilos,  of  sodium  nitrite,    The  tartrazioe  ester  formed,  after 

Occasional    stirring    for    aboul    12    hours,  19    then    separated 

by  salting  ont,  and  subsequently  saponified ;  or  it  can  be 
saponified  directly.  This  operation  is  best  effected  by 
heating  with  caustic  alkali  on  the  water-hath. — T.  A.  L. 

Rhodamim    Dialhylamide*,   Manufacture  of.    <  •.  Imray, 

London.    Prom  The  Farbwerke  vorm.  [deister,  Lucius,  and 

fanning,  Boeohat  a  M  .  Germany.     Eng.  Pat.  1592,  Jan. 

■jo,  1897. 

By  aiding  with  phosphorus  oxychloridc  on  Khodamine-  and 

subsequently    treating    the     products     so    obtained    with 

Hilary  aliphatic  amines,  valuable  dyestuffs  are  obtained. 

For  instance,   1   kilo,  of  diethylrhodamine  hydrochloride  is 

mixed    with   S  kilos,  ol  phosphorus   oxychloride,  and  the 

reaction  is  finished  by  healing  to  80   C.     The  brownish-red 

mass,    when    cold,    is    extracted  with    benzene,  and  the 

insoluble  cil  is  mixed  with  about   10  times  the  quantity  of 

chloroform  and  diethylamine.     After  hearing  for  some  time 

tn  , ',u   C.,  the  chloroform  and  excess  of  diethylamine  are 

distilled  off,  the  residne  is  extracted  with  hoi  water,  and  the 

new  dyeatuff  is  precipitated  from  the  filtered  solution  as  the 

zinc  chloride  double  salt     It  dissolves  In  water  with   a 

yellowish-red  colour  and  fluorescence,  ami  is  unaffected  by 

alkaline  carbonates,  bul  easilt  decomposed  by  !rec  alkalis. 

— T.  A.  I.. 

Colouring  Matters  [Malachite  Oreen  Series],  Th<  Mumi- 

facture   or    Production    <;/'.     II.    E.    Newton.    London. 

From     The     Karhent.il. liken     vorm.    !■'.    Haver    and   Co., 

Elberfeld,  Germany.     Eng,  Pat.  8452,  Feb.  B,  1897. 

Aikiiuin  diafflidodiphenyl  csrbinole  are  condensed  with 

sulphonic  acids  of  the  benzene  series  containing  an  amido 


group  nnta  to  the  sulphonic  acid  group  and  having  a  free 
para  position  to  the  amido  group.     Thus,  by  coudens 
tetraniethyldiainidodiphenyl    earhinol     with    o-toluidine   p- 
Sttlpbonie    acid,  a    leueo    product    is    obtained    having  the 
formula — 

[1.2.!.:.       II     Nil     Si  'II  .'■  II.   •   ll{.     II  N(CH 

By  employ  iug  the  process  described  in  Eng.  Pat.  26,139  of 
1896  ithis  Journal.  IS'.iT,  907),  the  free  amido  group  is  r  - 
placed  by  the  sulphinic  acid  group.     On  oxidation,  this  is 

rted  into  the  sulphonic  acid  group,  and  at  the  same 
time  the  leuco  compound    is  converted  into  the  dyestuff. 

kilos,  of  the  leuco  compound  obtained  by  condensing 

tetn 'thyldiamidodiphenyl    carbinol     with    o-toluidine-ji- 

sulphonic  acid  in  a  dilute  sulphuricacid  solution,  are  dissolved 
in  500  kilos,  of  a  20  per  cent,  sulphuric  acid  solution,  and 
diazotised  at  a  low  temperature  with  "  kilo-,  ol  solium 
nitrite.  The  dia/.o  solution  is  saturated  with  sulphur 
dioxide,  and  treated  with  -~t  kilos.  .,f  copper  powder  as  a 
moist  paste.  The  solution  is  then  filtered,  air 
through  the  liquid,  and,  after  liming,  the  calcium  salt  is  con- 
verted into  the  sodium  salt,  the  solution  of  which  is  evapo- 
rated. Of  this  salt,  53'2  kilos,  are  dissolved  in  iM'i  litres  of 
a  50  per  cent,  acetic  acid   -  igethei    with  l "  kilos. 

of   sulphuric  acid,  and  oxidised  by  slowly  adding  180  kilos. 
of  a  10  per  cent,  manganese  dioxide  past,,  and  50  kilos,  of 
a  20  pet  '    nt.  sulphuric  acid.      Under  constant    stirring  tin 
temperature    is  gradually  raised  to  50c  C,  ami  after  sonic 
hours  the  resulting  deep  blue  solution  is  neutralised  by  sodium 

mate,  filtered,  and   concentrated,     i  In  salting  out,  the 
dyestuff  precipitates  in  small  brot  The  dyestuffs 

obtained  according  to  this  mi  blue  to  greenish-blue 

shades  fast  to  alkalis  and  light,  and  dye  evenly. — T.  A.  L. 

Colouring  Matters    Blue-Blach  .  TmpU,  in  the  Production 
A.  Ishwortb  and  .1.  Burger,  Bury.     Eng.  Pat  22,677, 
Oct.  I.  I  - 

Amnio- v/o     compounds     of     the      naphthoic;..       SenCS     arc 

s.il  and  combined  with  8-oxynaphthoic  acid  [in. p. 
■j\',  (  ,  yielding  dyestuffs  which  produce  shades  on  chronic  - 
mordanted  wool  verj  fast  to  soap  and  light  For  example, 
8-naphtliylaniiiie  disulphonie  acid  (i  is  combined  with 
o-naphthy  laminc.  and  in  kilos,  of  the  di  •ulplionaphthaletie- 
azo-a-naphthylamiue  bo  obtained  are  diazotised  with  7  kilos, 
of  sodium  nitrite  and  the  necessary  quantity  of  hydrochloric 
ncid.  The  compound  so  formed  is  run  into  an  alkaline 
solution  of  19  kilos,  of  £-oxy  naphthoic  acid.  When 
reaction  is  complete,  the  new  product  is  salted  out,  filter- 
pressed,  and  dried.  It  gives  black  shades  on  chrome-mor- 
danted or  on  nnmordanted  wool.-    I    A.  I.. 

Colouring  Matter*    ■/•'  Blach"],  Impts.  in  the  Production 

qf,      a     \-hwotth  and. I.  Burger,  Bury.     Eng.  Pat  23,816, 

i  let    16,  I  997. 
Ax    extension  of  the   foregoing    patent,  consisting   in  the 
substitution  of  a-oxynaphthoic  acid  for  the  0-oxynapht 
acid   in   the  process  already    described,    The  compounds 

Obtained  from  the  aMerivative  are  said  to  he  more  soluble 
in  hot  dilute  acids,  and  to  give  greater  depth  of  shades. 

— T.  A.  I,. 

V.-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Hercerited  Cotton,  Structuri  <i»<l  Properties  of. 

V.  !lan  iiis.k.     Dingler's  Polyt  J.  1897,  306,  19—22. 
Tin   author  has  compared  microscopically  the  structure  and 

ni>  -  ot  cotton  mercerised    iccording  to  the  | 
Thomas  and  Prevost,  with  those  ,.f  ordinary  cotton,     fibres 

taken  from  cotton  yam  which  has  lieen  mercerised  under 
ten-ion  appear  stretched,  smooth,  occasionally  knobby  or 
irregular  In  outline,  and  usually  straight  although  the 
twisted  appearance  of  ordinary  cottou  maj  sometimes  lc 
observed  to  a  slight  extent,  The  fibre*  from  the  outer 
layers  of  the  yarn  exhibit  longitudinal  pleats,  whilst  the 

inner    tihrcs    frequently     show     ttMBVeni      folds        I  Ui    the 

surface  of  the  fibre  may  often  be  distinguished  an  inter- 
mittent doable  longitudinal  stripe  and  occasional  granular 
markintrs   t  Kip.   2).     The    central    .anal   in  many  places    i- 
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very  narrow,  or  has  disappeared ;  in  other  portions  it  has 
become  wider,  and  is  apparently  filled  wiih  a  granular  mass 
(Fig.  3). 


Xg.t. 

Cotton  fibre,  not 
mercerised. 


Hercerised  cotton 

fibre,  showing 

granular  markings 

on  surface. 


Tig.3. 

Bfercerised  cotto  □ 

fibre,  showing 

granular  contents 

of  central  canal. 


When  mercerised  cotton  is  treated  with  ammoniacal 
copper  oxide  solution,  a  slight  swelling  takes  place,  the 
central  canal  usually  widens,  and  the  cell  wall  shows 
longitudinal  striatums;  but  the  fibre  does  not  become 
swollen  and  constricted  iu  the  manner  of  ordinary  cotton, 
nor  are  portions  of  the  cuticle  dissolved  away  (Figs.  4 
and  5). 


Tig.*- 


TiqS 


Mercerised  cotton  lilircs  treated  with  ammoniacal  copper  oxide. 
Cell  wall  showing  longitudinal  striations. 

Mercerised  cotton  gives  a  blue  coloration  with  iodine 
solution  and  sulphuric  acid. 

It  is  found  that  cotton  treated  by  the  process  mentioned, 
retains  its  silky  lustre  and  scroop,  even  on  long  steeping 
in  cold  water.  The  cost  of  the  process  at  present  is 
2  marks  per  kilo,  of  cotton ;  and  as  the  strength  of  the 
fibre  is  considerably  increased  by  mercerising,  cotton  thus 
treated  should  find  extended  use  in  the  manufacture  of 
durable  articles  of  wearing  apparel. — It.  15.  B. 

Animal   Tc.rtile  Materials,  Method  of  Imparting  a  Silk- 
like Lustre  and  Handle  to.     Leipziger  Fiirber-  u.  Zeugdr. 
Zeit.  46,  [10],  422. 
According  to  the  German  patent  of  J.  G.  Koethe  (No, 
9:1,107),  the   material   is  treated  in  an  aqueous  solution  of 


5 — 7  •  5  per  cent,  of  bromine  on  the  weight  of  the  material, 
and  in  this  bath  the  goods  are  worked  for  half  an  hour  at 
30° — 35°  C,  then  rinsed  and  dyed. 

After  dyeing,  a  treatment  follows  with  soap  and  acid,  as 
in  the  already  known  chlorination  process  (this  Journal, 
1897,  538),  in  order  to  intensify  the  silk-like  properties. 

To  reduce  the  cost,  the  epiantity  of  bromine  may  be 
decreased,  and  an  addition  to  the  bath  made,  after  the 
bromine  is  all  taken  up,  of  \  —  \  per  cent,  of  bleachiug- 
powder  solution.  For  "  Melanges  "  (mixtures  of  dyed  and 
uudyed  wool),  bromine  alone  should  be  used,  since  in  many 
cases  its  destructive  action  on  the  dyed  colours  is  less  than 
that  of  chlorine.  It  is  also  stated  that  bromine  does  not, 
like  chlorine,  impart  a  yellow  tint  to  the  undved  wool. 

— K.  B.  H. 

PATENT. 
Pearl    Hardening     or    Satin    Spar    [Finishing    Textili 
Fabrics'],  Impts.  in   the   Manufacture  of.     W.  Brothers 
and  W.  M.  Brothers,  Rawtenstall,  Lancashire.     Eng.  Pat. 
1577,  Jan.  20,  1897. 

See  under  XIX.,  page  Cj. 

VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Sponges,  Bleaching  of.  Rev.  (him.  Iud.  1897,  8,  337. 
SroNGES  are  usually  bleached  by  immersion  in  several  baths 
of  4  per  cent,  sulphurous  acid  until  the  desired  tint  is 
obtained;  but  hydrogen  peroxide,  or  a  0-5  or  1  per  cent. 
solution  of  potassium  permanganate,  is  quicker  in  its  action. 
In  the  latter  case  they  become  stained  brown  by  a  deposit 
of  oxide,  which  is  removed  by  sulphurous  acid  or  a  mixture 
of  sodium  sulphite  and  hydrochloric  acid.  The  preliminary 
treatment  consists  iu  extracting  all  soluble  matter  from 
the  sponges  by  soaking  them  for  five  or  six  days  in  cold 
water,  followed  l.\  a  bath  of  .5  per  cent.  IK  l  to  dissolve 
calcium  salts,  and  then  2  1  hours'  washing  in  running  water. 
After  bleaching,  they  are  again  well  washed.  As  a  final 
operation,  they  are  lightly  tinted  with  Naphthol  Yellow, 
Orange  IV.,  Phosphine,  or  Auramine. — F.  H.  1,. 

Azo    Colours,    Insoluble,  on    Cotton    [Calico    Printing]; 
Discharging.     V.   Wolff.     Farber-Zeit.    1897,   8,    [22], 

341-314. 
II.  Schmii)  effects  the  discharge  oF  Paranitraniline  Red  on 
cotton  tissues  by  means  of  a  mixture  of  stannous  chloride 
and  an  organic  'solvent,  as  glycerin,  acetin,  &c.  (Eug.  Pat. 
8860  of  1896  ;  this  Journal,  1897,  438).  He  believes  that  the 
latter  compounds  remove  from  the  fibre  the  amidouaphthol 
and  ^-phenylenediamine  which  result  from  the  destruction 
of  the  dyestuff,  and  which  would,  if  left  upon  the  tissue, 
become  oxidised  into  resinous  compounds  and  be  fixed 
upon  it. 

The  author  considers  that  the  action  upon  the  dye  is  due 
primarily  to  the  reducing  action  exerted  by  the  unusually 
large  proportion  of  stannous  chloride  (about  66(1  grms.  per 
kilo.)  employed  in  the  process,  and  that  the  organic  sub- 
stances used  in  conjunction  with  this  salt  have  no  solvent 
action  such  as  has  been  supposed. 

In  view  of  the  fact  that  the  application  of  a  concentrated 
solution  of  stannous  chloride  is  attended  with  grave  risk  of 
damage  to  the  fibre,  besides  being  expensive,  experiments 
were  made  with  the  stannous  salts  of  organic  acids,  but  none 
of  those  tried  was  found  to  be  sufficiently  powerful  in  its 
action  to  replace  the  chloride.  A  better  result,  however, 
was  obtained  with  the  sulphocyanide  (Ger.  Pat.  94,174). 
A  printing  mixture  containing  (?  per  kilo.)  250—300  grms. 
of  stannous  chloride,  and  an  equivalent  amount  of  ammo- 
nium or  other  suitable  sulphocyanide,  discharges  the  red  on 
steaming.  By  the  use  of  stannous  chloride  and  chromium 
sulphoevanide,  colour  discharges  may  be  produced,  almost 
all  the  dyestuffs  which  are  fixed  by  the  chromium  mordant 
being  available  for  use  in  this  connection  :  a  bright  blue  is, 
for  instauce,  obtained  by  theuseof  Celestin  Blue  with  such 
a  mixture. 

Still  better  results  are,  however,  obtained  with  zinc  dust 
and  sodium  bisulphite,  which,  on  steaming  for  20  minutes  in 
an  atmosphere  a~  moist  as  possible,  yield  a  perfect  discharge. 


•U 
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The  claret  -hade  from  a-naphthylamine  and  /3-naphtbol, 
also,  which  has  hitherto  been  considered  to  be  uudisch 
able  by  reducing  agents,  is  completely  reduced  "ben 
similarly  acted  upon.  Colour  discharges  can  be  effi  cti  d  bj 
aildii.fr  to  the  discharge  mixture.  Methylene  Blue  H  li  for 
blue,  Safraninc  for  pink,  and  Tbjoflavin  S  for  yellow, 
Aniline  black  being  printed  for  black. 

The  author  considers  that  the  insoluble  azn  i'yestuffs,  as 
they  are  produced  upon  cotton,  are  true  colour  lakes,  the 
oily  compounds  which  are  used  in  their  formation  entering 
into  chemical  combination  with  them,  lie  attnl  utcs  to  this 
the  difficulty  which  is  met  with  in  their  discharge,  as 
compared  with  that  of  the  soluble  azo  dyestuffs. — E.  li. 

Alizarin  Nitro  Derivatives,  Reactions  of:  their  ApplicO' 
linn  in  Printing.  J.  Brandt.  With  Beport  bj  G  ran 
Uaulacrt.     Kill.  Sot .  Ind.  Mulhouee,  1897, 

There  exist  at  presenl  three  commercial  derivatives  of 
alizarin  and  the  purpnrins.  These  are  3-nitro  alizarin,  the 
ordinary  Alizarin  Orange,  a-nitro-alizarin,  which,  according 
to  '>.  Witt,  i-  Alizarin  Brown  "I  the  B.A.S.P.,  and  fl-nitro- 
flavopurpurin  sold  as  Alizarin  Orange  G  (M.  I.,  and  B.), 
The  last  of  these  is  oimilar  in  reactions  and  properties  to 
ordinary  Alizutin  Orange,  but  dyes  somewhat  yellower 
shades.  o-Nitro-alizario,  when  dyed  on  aluminium  mordant 
with  tli>  addition  of  a  calcium  salt,  yields  browner  shades 
than  Alizarin  Orange,  the  colours  being  bright  and  very 
fast  to  soap.  On  chromium  mordant  the  shade  is  similar 
to  that  obtained  with  the  purpurins.  The  Bteam  colours 
produced  with  a-  and  j9-nitro-alizarin  are  duller  than  the 
dyed  col >,  ami  1 1 1 i—  may  he  accounted  for  by  the  forma- 
tion of  amido-alizarins  due  to  reduction  during  steaming. 
This  (act  may  he  made  of  practical  value  by  printing  fabrics 
dyed  with  nitro-alizarin  with  a  reducing  agent,  <■.;/.,  a  stan- 
nous salt,  the  effect  ol  which  is  to  convert  the  nitro-alizarin 

or   less   completely   into    the    corresponding  amido 

compound.  With  0-nitro-alizarin  (Alumina  mordant)  the 
result  i-  a  brown  on  orange  ground  ;  with  a-nitro-alizarin 
(Alumina  mordant),  deep  crimson  on  orange;  and  with  the 
lat'.r  dveshitv  on  chromium  mordant]  a  violet  on  ::  dolt 
bluish-red  ground,  ti  and  u-amido-alizarin  form  respec- 
tively the  commercial  products  Alizarin  Maroon  (IS.A.S.K.) 
and  Alizarin  (  'land  1!  i  M.  I,,  and  It).— I!.  II.  li. 

Tin,  Action  of  liitric  Acid  on.  B.  Engel.  Comptes 
Bend.  125,  [if],  Toy — 71 1. 
Nitkio  acid  ol'  fp.gr.  1*42,  diluted  with  two  volumes  of 
water,  dissolves  tin  m  the  cold,  forming  stannous  nitrate, 
which  gives  a  brown  precipitate  of  stannous  sulphide  with 
hydrogen  Bulphide.  I  he  strong  acid  diluted  with  one 
volnmc  of  water  also  dissolves  tin  ia  the  cold,  forming 
stannic  nitrate,  'the  and  without  any  water,  acts  on  the 
liu.  giving  a  white  insoluble  powder,  which,  however, 
dissolves  in  water  alter  being  freed  from  arid,  ami  is 
also  stannic  nitrate.  This  stannic  nitrate,  however,  in 
presence  of  water  (and  more  rapidly  when  heated)  changes 
into  stannic  acid,  which  slowly  changes  into  metastannic 
aei.i.  rin-  change  is  never  complete  however,  even  on 
boiling,   hut    there   is   always    formed    parostannic    acid, 

Snu,,ll„  .HI iptes  Bend ,  87   Sept.    1897),  a   body 

winch  i-  aUo  formed  from  metastannic  acid  by  long  boiling 

w  itfa  water.  —.1.  T.   D. 

PATENTS. 

Dyeing  [Khaki  Shades].  Tmpts.  in.  E.  J.  Stewart,  London. 
Eng.  I'm.  25,581,  Nov.  18,  I 

Wilis  the    outer    huskt   of    the    podl  of  the    COtton    plant, 

hitherto  regarded  a-  a  waste  product,  are  extracted  with 

water,  and  the  extract  filtered,  a  clear  brown  liquid  is 
obtained,  which,   on  evaporation,  yields    a    pln-M    frown 

residue.       This   i,  slillle.   it     Is    i  laillled.   possesses   very   similar 

dyeing  properties  to  catechu.    To  produce  a  fast  Khaki  dye, 

inyraholains  and  tenons  sut|  bate  ate  added  to  a  boiling 
solution  of  the  cotton-pod  extract  ;  in  ibis  liquid  the  fabric 

is  .steeped   lor  Some   hours,  ihell  rinsed    in   wal.  I.   Mork.il   in  a 

warm  solution  of  potassium  bichromate,  washed,  ami  dried. 
\  sumiar  process  may  ais,.  h.  employed  for  dyeing  with 
catechu  or  with  the  hark  of  the  Babool  tree. 


Fabrics  steeped  in  a  weak  hot  solution  of  the  cotton  pod 
extract  and  allowed  to  oxidise  in  the  air  without  further 
treatment,  acquire  a  brown  or  pinkish-brown  colour,  which 
is  unaltered  by  boiling  soap  solution.  — B.  li.  Ii. 

Dyeing    Purposes,    An     Tntprooed     Liouid     {Compound 
wed  Soap]  for}   alto  applicable  for  Detergent, 

Purifying,  and  Disinfecting  Purposes.   C.  V.'.  Anders 

II.   Benjamin,   and    .1.   Hendcss,    I.  union.      Eng.    I'at. 

u.V''.'j,  Nov.  18,  1896. 
This  patent  describes  a  number  of  liquid  and  semi-solid 
preparations,  the  common  basis  of  which  is  an  aqueous  and 
alcoholic  solution  of  soft  soap.  When  a  substantive  aniline 
dyestuff  is  dissolved  in  this  solution,  the  improved  dyeing 
compound  is  produced.  A  disinfectant  and  cleansing  liquid 
results  from  the  addition  to  the  soap  solution  of  BUgai  and 
a  disinfectant,  such  as  carbolic  acid  or  eucalyptus  oil.  I'm 
the  pii'!  iisintj   metal-,   glass,  \c,  all   addition   is 

made   id'    emery    powder  or  rouge,  and   when   the    mixture 
consists  of  the  soap  solution,  sugar,  and  a  perfume,  with  or 
i    wilboi  t  a  colouring   matter,  it  is   stated  to  In-    an  excellent 
shin  ing  soap. —  1!.  Ii.  li. 

Fast  Colours  upon  Vegetable  Fibre,  Tmpts.  in  tin  Produc- 
tion   <>f.       11.    W.    K.ains,     Baxenden,    and    .1.    Harnes, 
Accrington.     Eng.  I'at.  27,742,  Dec.  5,  1896. 
COMPOUNDS    of  titanium  are    employed    to  replace  salts  of 
antimony  and  tin  in    the  fixation   of  tannic  acid    on  COtton, 

i  \e..  previous  to  dyeing  with  basic  colours.  The  method  is 
the  same  as  that  already  in  use  when  tartar  emetic  is  the 
salt  employed,  and  the  fixing  solution   may  contain  any 

sol.'lile  salt  of  titanium,  e.g.,  the  acid  oxalate,  a.  id  (blonde. 

or  the  double  oxalate  of  titanium  and  potassium.     Cotton 

no  rdanted  with  tannin  and  titanium  has  a  yellow  or  orange 

ur,  which,   of  course,  influences  the    final    shade,  and  bv 

printing   with   basic   colours    on    ibis    mordant,   coloured 

patterns  are  obtained  on  a  yellow  ground. — B.  li.  II. 

Dyeing  Wool  or  other  Animal  Fibres  in  either  the  Hair 
or  Manufactured  State,  Tmpts. in.  P.  \.  flatty  and  Co., 
Ltd.,  and  Y .  II.  (iattv.  l'reston.  Eng.  I'at.  19,150, 
Dec.  19,  18 

Wool  or  other  animal  fibre  is  dyed  by  fixing  upon  it  basic 
oxides  or  sails  of  iron  or  chromium,  or  of  both  these  metals. 
This  is  effected  bj    steeping   in   sotutioi  ills  of 

the  metal  or  metals,  rendered  basic  by  addition  of  alkali. 
Th.  fixation  of  basic  oxide  or  salt  may  he  completed  either 
by  leaving  the  saturated  fibre  in  the  wet  condition  without 
washing  for  several  hours,  or  bj  the  action  of  steam  or 
ammonia,  or  bv  two  or  more  of  these  agencies  jointly. 

— R.B.  li. 

Printed  Vabrir,  Tmpts.  in.  and  in  Mum.  t'"i-  Printing  the 
.■.iimi.  II.  II.  Lake,  London.  From  6.  1  i. mini,  Milan, 
Italy.     Eng.  Put.  \!'.<M2:<.  Dec.  19,  IS'.IG. 

liu  object  of  this  invention  is  to  print  designs  on  fat 
in  such  a   manner  that  the  colour  does  not  penetrate  the 
fabric,  hut   is  printed  on  one  side  only,  thus  rendering  it 
ble   to   )  riul    on  ibe   other  side   the    same   or  different 
designs  iii  the  same  or  different  colours. 

The  fabric  is  extended  on  a  table  ami  covered  with  a 
all  m  il  plate  in  « Inch  tin  design  is  cut  A  flat  or  cylindrical 
brush  bearing  the  colour  is  caused  to  pass  lightly  back- 
wards ami  forwards  over  this  plate,  thus  producing  the 
design  on  the  upper  -ide  of  the  fabric  only. 

In  a  modification  of  the  process,  the  stencil  plate  is 
rolled  into  the  form  of  •  cylinder,  and  the  brush  mounted 
0D  a  driving  shaft  within  this  cylinder.  The  fabric  in  Ihis 
case  receives  'he  design  as  it  passes  between  a  pressure 

roller  and  the  rotating  cylindrical  stencil  plate.  —I!.  I'..  I:. 

Printing  of  Metallic  Powders  on  Textile  Fairies  to  be 
subsequently  Mercerised;  Tmpts.  m  and  m  connection 
with  the.  Balis,  Bchwahe  and  Co..  Ltd..  A.  Bins,  and 
B.  Boral,  Middleton,  Lanes.    Eng.  Pat.  29,504,  Deo.  32, 

i  sen;. 
\  in  -i  in  i  .  consisting  of  a  drying  oil, .  ./..  linseed  oil.  gum 
kauii.  turpentine,  litharge,  a  oeace  "t  manganese  dioxide, 

and  a  metallic  powder,  is  printed  by  means   of  an    ordinary 
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calico-printing  machine  on  those  portions  of  a  fabric  to  he 
mercerised  which  are  to  remain  uuaffected  by  the  process. 
The  reserve  is  neither  attacked  during  mercerising  nor 
removed  by  subsequent  washing,  and  hence  a  fabric  is  pro- 
duced in  which  the  crinkled  portions  are  coloured.  The 
essential  feature  of  the  process  is  the  use  of  linoleic  acid 
or  its  elvceride  as  a  reserve  agaiust  mercerising  agents. 

— IMS.  B. 

liyesluffs  [Blue]   on  Fibre,  Impts.  in  the  Production  of. 

H.  K.  Newton,  London.  From  "  The  Farbenfabriken 
vorm.  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  29,827,  Dee.  28,  1896. 
A  previous  patent  (17,591  of  1896;  this  Journal,  1897, 
675)  described  the  formation  on  the  fibre  of  chromium 
lakes  of  Brilliant  Alizarin  Blue.  This  is  effected  by 
printing  a  mixture  of  an  oxyindophenot  thiosnlphonic  acid 
and  chromium  acetate  together  with  the  weak  salt  of  an  alkali, 
such  as  sodium  acetate  or  thiosulphate,  and  subsequently 
steaming,  &c.  It  has  been  found,  however,  that  the 
printing  colour  will  not  keep  for  any  length  of  time,  and, 
according  to  the  present  patent,  the  cloth  is  first  padded 
with  the  sodium  salt,  and  afterwards  printed  with  the 
thickened  mixture  of  chromium  acetate  and  thiosulphonic 
acid  ;  or  the  order  of  the  two  operations  may  be  reversed. 
In  either  case,  steaming, "  malting,"  and  soaping  in  the  usual 
manner  completes  the  process. — K.  B.  B. 

Alpha-Naphthylamine  [Bordeaux  Colour  on  Fibre]  in  an 
Easily- Diazotisable  and  Stable  Form,  Manufacture  of. 

().  Imrav,  London.     From  The  Farbwerke,  Hoechst  a  M., 

Germany.  Eng.  Pat.  1320,  Jan.  18,  1897. 
Instead  of  using  a-uaphthvlamine  hydrochloride  tor  di- 
azotising  and  combining  with  jS-napbthol  on  the  fibre,  the 
patentees  make  a-naphthylamire  sulphate  ground  to  a  fine 
powder,  and  use  this  for  the  purpose.  The  product  is  said 
to  be  stable  to  light  and  air,  and  not  to  suffer  from  the 
defects  of  the  hydrochloride.—  T.  A.  L. 

Apparatus  for   Finishing,   Stretching,    Mordanting,   and 

Drying  Textile  Fabrics ;  Impts.  in  connection  with. 
M.  Beck,  Frankfort-on-Maiu,  and  Johnsons  and  Wilcox, 
-London.     Eng.  Pat.  5350,  Feb.  27,  1897. 

In  this  invention  all  or  any  of  these  operations  are  per- 
formed with  one  machine.  The  fabric  is  first  passed 
between  rollers  which  are  placed  in  the  vessei  containing 
the  glossing  or  mordanting  material,  and  then,  directly,  by 
means  of  rollers  fitted  with  spikes  or  pins,  on  to  the  tenter 
or  stretching  frame.  Means  are  provided  by  which,  in  case 
of  the  rollers  in  the  trough  exercising  undue  tension  on  the 
fabric,  they  yield  automatically. 

The  fabric,  after  leaving  the  tenter,  is  passed,  still  in  the 
stretched  condition,  through  a  hath  containing  water  or 
dilute  acid,  and  finally  through  another  series  of  rollers. 

— C.  M. 

Paranitrauiline  Red  ami  Belated  Substances,  An  Impt.  or 
Impts.  in  White  and  Colour  Discharge,  or  Enleuage 
Printing  of  Dyed.  H.  Ziiblin  and  A.  Zingg, 
Frattedi  Salerno,  Italy.     Eng.  Pat.  13,088,  May  27,  1897. 

According  to  this  improved  method,  cotton  which  has 
been  dyed  with  Paranitrauiline  red  is  impregnated  with 
glucose,  by  padding  in  a  solution  at  25°  Tw.,  dried,  and 
then  printed  with  a  strongly  alkaline  solution  of  naphthol, 
phenol,  glycerin,  or  other  similar  substance  containing  the 
hydroxyl  group,  together  with  a  suitable  thickening.  After 
printing  and  drying,  the  fabric  is  steamed,  passed  through 
acid,  well  washed,  and  soaped.  For  a  coloured  discharge, 
there  is  added  to  the  printing  mixture  ground  indigo  or  lead 
oxide,  or  a  mixture  of  these  two  substances,  and  when  the 
fabric  is  passed  through  potassium  bichromate  solution  the 
resulting  discharge  colours  are  blue,  yellow,  and  green 
respectively. 

The  advantages  claimed  for  this  discharge  are  that  clear 
whites  are  obtained  without  injury  to  the  fibre,  and  that 
exceedingly  fast  discharge  colours  are  produced  as 
described.—  P..  B.  B. 


Mordanting  of  Fibrous  Materials,  Impts.  in  or  relating  to 
the  ;  Preparatory  to  Dyeing  such  Materials.  II.  Seidel, 
Vienna,  Austria.     Eng.  Pat.  19,005,  Aug.  17,  1897. 

The  improvement  consists  in  the  use,  as  an  assistant  to 
metallic  mordants,  of  the  substance  salted  out  from  the 
lyes  of  sulphite  cellulose  stuff  by  salts  of  the  alkali  or 
alkaline  earthy  metals  ;  or  the  lye  itself  may  be  used  for 
this  purpose  in  a  more  or  Itss  concentrated  or  purified  con- 
dition. This  substance  is  claimed  to  be  a  useful  substitute 
for  tartar  or  lactic  acid  in  the  mordanting  of  wool  with 
potassium  bichromate.— R.  B.  B. 

Bleaching  and  Washing  Woven  (loads  in  the  Piece,  Impts. 
in  the  Method  of  and  Apparatus  for  Use  in.  XV.  Had- 
field,  H.  Hadfield,  and  J.  J.  Sumner,  Furness  Vale;  and 
E.  K.  Dutton  and  Co.,  Manchester.  Eng.  Pat.  29,645, 
Dec.  24,  1897. 
Woven  cloth,  in  the  rope  or  open  form,  is  boiled  in  a 
kier,  and  then,  passing  by  means  of  rollers  through  hot-water 
baths,  it  enters  the  vessels  containing  the  "  chemicking" 
liquid,  i.e.,  bleaching  liquor.  Thence,  after  passing  through 
squeezing  bowl?,  it  enters  a  steam  chamber  in  which  an 
acid  vaporiser  is  fitted.  At  the  bott  >m  of  the  chamber  a 
steam  pipe  is  covered  with  an  outer  earthenware  pipe,  and 
on  to  this  an  acid,  usually  acetic  acid,  is  allowed  to  drop 
by  means  of  a  long  tube  passing  through  the  top  of  the 
chamber.  The  acid  evaporates  from  the  hot  pipe,  and, 
mining  with  the  steam,  not  only  intensifies  the  bleaching 
action,  but  also  renders  the  lime  left  in  the  cloth,  soluble. 
The  cloth  is  then  passed  through  a  steam  chamber  with  no 
acid  in  the  vapour,  and  finally  through  rats  containing  cold 
water,  to  thoroughly  cleanse  it. 

A  hood  fitted  with  a  chimney  is  erected  over  the  steam 
chambers,  for  carrying  oft  the  chlorine  fumes. 

The  whole  operation  is  continuous,  so  that  the  fabric  on 
leaving  the  kiers  is  not  handled  until  it  has  passed  through 
the  drying  rollers. — I !,  M, 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Sulphuric  Acid:  Table  of  Specific  Gravities,  Strengths, 
\c.  A.  II.  Elliott.  Published  by  The  Manufacturing 
Chemists'  Association  of  the  United  States.  II.  Bower, 
Recording  Secretary,  Philadelphia. 

Tin:  accompanying  table  is  the  result  of  a  careful  selection 
of  figures  from  standard  authorities,  and  calculations  from 
those  figures  have  been  worked  out  into  forms  that  are 
constantly  needed  in  a  chemical  manufactory.  The  columns 
with  headings  marked  "  Degrees  Baume,"  "  Specific 
Gravity,"  and  "  Per  Cent,  of  H2S(>4,"  follow  the  figures  of 
the  table  of  The  Manufacturing  Chemists'  Association.  A 
comparison  of  these  figures  with  those  of  Bineau  and  Kolb 
shows  them  to  be  the  latest  and  most  reliable  result.  The 
66th  degree  of  Baume*  is  placed  at  1-835  sp.  gr.,  not 
because  this  is  the  highest  attainable  strength,  but  because 
this  is  the  specific  gravity  of  the  acid  sold  and  branded 
"  66°  Oil  of  Vitriol  "  in  commerce.  Acid  of  a  higher 
specific  gravity  is  difficult  to  prepare,  and  is  unnecessary 
for  the  ordinary  uses  to  which  oil  of  vitriol  is  put.  In 
other  words,  •'  Oil  of  Vitriol "  contains  93J  per  cent,  of 
mouohydrated  acid  (H2SO,),  and  this  is  now  a  settled 
question  among  chemical  manufacturers. 

Starting  with  the  above  data,  the  weight  of  a  cubic  foot  of 
acid  at  the  various  densities  has  been  calculated,  and  the 
figures  worked  out  in  the  other  columns.  The  nearest  degrees 
of  Twaddell's  hydrometer  corresponding  to  the  various 
specific  gravities  have  also  been  added.  This  latter  hydro- 
meter is  a  much  more  reliable  instrument  to  place  in  the  hands 
of  a  workman  than  that  of  Baume,  because  the  degrees  are 
more  easily  read,  and  a  difference  of  a  quarter,  or  even  a  half 
degree,  does  not  make  as  much  difference  as  the  same 
error  on  Baume's  scale.  But  since  it  is  a  trade  custom  to 
use  the  latter  hydrometer,  a  definite  understanding  of  its 
value  is  very  important. 

*  The  total  number  of  degrees  of  this  areometer  would  lie  146, 

(N  =  145MI.I 
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The  boiling  points  triven  are  according  to  the  figures  of 
Dull. hi.  The  specific  gravity  of  sulphuric  acid  in  the 
accompanying  table  is-  thai  obtained  at  a  temperature  <>f 
60  F.  ilj.'.  i  .  i.  The  Dumber  of  degrees  Fahrenheit 
causing  a  rise  nr  fall  of   i     Ba  iven  in  th>    last 

column.     Thus,  a  rise  or  fall  of  40°  F.  in  the   temperature 
of  aciil   ranging   from   60° — 66°  liiume   (at  60    F.),  ca 
a  tall  oi   nee  of  l     I'.aume.    In  other  words,  acid  of  (>3° 


Haumc  at  CO"  1".  will  stand  62  at  100  F.,  or  it  will  stand 
at  61  at  a  temperature  of  20  F.,  and  so  ou  for  each  set  of 
fig  tree  given  in  the  last  column. 

The  term  ( I.V.  in  the  table,  is  the  contraction  of  "  ( )il  of 
Vitriol,'.'  or  an'.!  of  y:t-  J  per  cent,  of  ILSO,.  The  term  60° 
aciil  means  acid  containing  7  7  ■  6  per  cent,  of  II..S0,. 

See  ai-"  Lunge's  ••  Sulphuric  Acid  and  Alkali,"  Vol.  I., 

2nd  edition,  11.'.:  also  ll'.i—  lL'4. 
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.\minnuiit-s,„l,i  Process,  Tnfhunci  of  ihi  Addition  .;/'  •?<*•/< 
whiltl  Carbonating,  K.  W.  Jurisch.  Zeits.  f.  angew. 
ii™    1  591. 

1  mi  origin  of  the  idea  of  adding  to  the  ammoniacal  brine, 
whilst  eari-  . lit ional  suit .  i-  nol  verj  clearly  trace- 

able    Qoseage  in. mi. ins  a  " further  addition  of  common 
in  liis  patent  ol  1 85 1 :  but  it  would  seem,  fr.un  a  Btudj 
of  his  apparatus,  thai  his  addition  was  madebefon 
noting  had  oommencedi  and  the  definite  reoommeudai  on 
in  add  solid  sail  whilst  oarbi  ims  to  have  b. .  n  made 

i.\  Bolvay.    The  anthor  has  examined  the  Influence  of  this 

a.l.liti I    salt  mi  the  i.'snlts  of    the  pl-OOCSS,  making  use  of 

a  .leeiii.irnial  silver  nitrate  solution,  a  normal  soda  solution, 


and  a  solution  i.t  acid  of  corresponding  strength.  The 
located  liquor,  ait.r  withdrawal  from  the  tower,  was 
allowed  to  settle  in  a  cylindrical  test  glass,  and  samples  ,.f 
the  clear  liquor  tested.  The  chloride  content,  in  those  c 
in  which  no  addition  of  salt  was  made,  railed  bom  12  to 
r.'e.'  ol  thi  silver  solution  per  e.c,  with  an  average  of  47 
while  from  these  towers  working  with  salt-addition,  tin 
figures  \ari.il  from  54  to  68  co.,  with  an  average  of  57.  In 
the  case  of  s  British  works  in  which  the  addition  of  salt 
wasii.it  ma. le.  1I1.  original  ammoniacal  brine  required  for 
neutralisation,  87*8  co,  of  the  sulphuric  acid  solution 
per  10  e.c,  and  after  carbonating,  11-8  c.c.  a  tall  of  nearly 
7'i   per  cent.;   whilst    1  lie  same  works,  later,    when   salt  was 
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added,  produced  after  carbonating,  from  a  brine  neutralising 
412  c.c.  of  acid,  a  liquor  needing  only  6-6  e.c. — a  fall  of 
85  per  cent.  But  the  utilisation  of  the  ammonia  can  under 
certain  conditions  be  carried  very  far  without  adding  salt, 
as  the  following  figures  from  an  Austrian  works  show  : — 


Salt  added, 


Xo  Salt  added. 


Auimoiiiaeal  brine : — 

Free  ammonia 

Tower  liquor : — 

Free  ammonia 

Total  ammonia  by  distillation. 

Chlorine 


44  to  46  c.c. 

5  to  9  c.c. 
39  to  12  c.i'. 
56  to  58  C.C 


rt  to  11  C.C. 

39  to  43  c.c. 

13  to  47  c.c. 


Increasing  the  height  of  the  towers  seems  to  render  the 
addition  of  salt  superfluous :  the  latest  American  work  has 
been  done  without  addition  of  salt.  A  good  ammoniacal 
brine  should  have  a  specific  gravity  of  I- 18  to  1*19,  con- 
tain free  ammonia  in  10  c.e.  corresponding  to  43  or  44  c.c.  of 
normal  acid,  total  ammonia  equivalent  to  44  or  45  c.c.  of  acid, 
and  salt  in  1  c.c.  corresponding  to  44  or  45  c.e.  of  silver 
solution.  Formerly,  with  the  view  of  preventing  loss  of 
ammonia,  brines  were  worked  with  a  smaller  proportion  of 
ammonia  (42 '5  to  37 -o  or  even  30  c.c.  of  acid)  :  but  there 
was  always  a  correspondingly  small  yield  of  bicarbonate,  and 
where  salt  addition  is  to  be  made  during  the  carbonating,  the 
proportion  of  ammonia  must  not  fall  below  the  figure  given  ; 
indeed,  it  may  with  advantage  be  increased  by  about  2  to 
5  per  cent,  of  the  total  quantity.  It  is  thus  clear  that  the 
addition  of  salt  during  carbonating  necessitates  an  alteration 
in  the  composition  of  the  ammoniacal  brine.  A  continuation 
of  the  paper  is  to  follow. — J.  T.  D. 

Xilii.us  Acid,  A  Xitr  Gas-Volumetric  Method  for  the 
Estimation  of,  and  other  Substances  which  ran  be 
oxidised  In/  Hydrogen  Peroxide.  E.  Kiegler.  Zeits. 
Anal.  them.  1897,  3(5,  665. 

See  under  XXIII., page  71. 


PATENTS. 

ill!"  and  Water  Vapour,  Mixture  of;  Impts.  in  or  relating 
to  the  Production  of  a  :  especially  applicable  for  Gas 
Producers.  L.  Mo'nd,  Xorthwich.  Eug.  Pat.  28,588, 
Dec.  14,  1896. 

See  under  II.,  page  34. 


Ammonia,  Impts.  in  Process  of  and  Apparatus  for 
Distilling.  H.  J.  Krebs,  Wilmington,  U.S.A.  Eng. 
Pat.  17,313,  July  22,  1867. 

This  is  a  process  for  obtaining  anhydrous  liquefied  ammonia 
by  a  primary,  and  a  secondary,  or  refining,  distillation  and 
condensation,  the  latter  beiug  effected  at  a  lower  temperature 
than  the  former.  The  residues  of  the  primary  distillation 
are  returned  to  the  still  as  steam  ;  and  in  the  refining  distil- 
lation the  residue  is  redistilled.  The  distillations  may  be 
carried  out  by  the  aid  of  pumps  at  relatively  low  tempera- 
tures and  pressures  ;  or  preferably  without  pumps,  and  with 
these  increased.  The  process,  taken  apart  from  any  special 
apparatus  employed,  consists  in  gradually  heating  aqua 
ammonia  until  the  ammonia  is  evolved,  then  vaporising  the 
residue  and  returning  the  vapour  through  the  solution 
under  treatment,  thus  raising  it  to  the  desired  temperature, 
with  the  effect  of  separating  ammonia,  the  further  separation 
of  the  ammonia  from  the  aqueous  vapour  being  effected  by 
cooling,  the  reduction  of  the  former  to  a  liquid  being  by 
means  of  cooling  and  pressure.  "  The  liquid  thus  produced 
is  refined  or  further  purified  by  subjecting  it  to  a  much 
lower  degree  of  heat,  condensing  the  vapours  so  produced, 
subjecting  the  residuum  of  this  distillation  to  a  further 
distillation,  and  cooling  and  returning  the  vapours  thus 
produced  to  the  mass  of  impure  ammonia.'' — E.  S. 


Common  Salt  and  other  like  Salts,  An  Improved  Process 
and  Apparatus  for  obtaining,  from  tlieir  Solutions. 
E.  A.  Goddin,  Stoke  Newington,  and  E.  Lees,  London. 
Eng.  Pat.  28,294,  Dec.  10,  189G. 

The  process  consists  in  alternate  refrigeration  and  concen- 
tration by  heat  of  saline  solutions,  so  conducted  that,  by 
means  of  heat-interchanging  apparatus,  the  hot  solution  is 
cooled  on  its  way  to  the  refrigerator,  while  the  cold  solution 
is  heated  in  its  course  back  to  tho  boiler,  the  process  being 
thus  made  continuous.  In  the  case  of  sodium  chloride,  the 
hydrated  salt,  with  2  atoms  of  water  of  crystallisation,  is 
deposited  in  the  cooler,  and  is  subsequently  dried  by  waste 
heat.  A  close  boiler  is  used,  and  the  steam  under  pressure  is 
utilised  in  working  the  refrigerating  plant  as  well  as  other- 
wise. The  elaborate  apparatus  employed,  is  described  in 
detail  and  illustrated. — E.  S. 

Bay  Salt.  An  Impt.  in  the  Manufacture  of.  A.  MacXab, 
London.  From  W.  A.  Willock,  Vizagapatam,  Madras, 
India.     Eng.  Pat.  24,524,  Oct.  22,  1897. 

Hay  salt  is  soaked  in  strong  brine,  containing  a  small  pro- 
portion of  sodium  carbonate,  for  about  a  day,  and  is  then 
washed  in  brine  and  dried.  The  d(  liquescent  magnesium 
and  calcium  chlorides  present  are  thus  changed  into  car- 
bonates, which  are  washed  out  by  the  brine.- — E.  S. 

Sulphuric  Aeid  and  other  Liquids,  Impts.  in  and  connected 
with  Apparatus  for  Concentrating.  T.  G.  Webb,  Man- 
chester.    Eng.  Pat.  29,884,  Dec.  29,  1896. 

The  apparatus  is  of  the  type  described  in  Eng.  Pat.  2343, 
1S91  (this  Journal,  1891,  768),  in  which  the  concentrating 
vessels  are  arranged  on  a  stepped  surface,  and  the  process 
is  continuous.  But  instead  of  heating  at  the  higher  end  of 
the  apparatus,  and  using  coal,  coke,  or  coal-gas,  the  heat  is 
applied  at  the  lower  end,  and  by  means  of  water-gas.  Side 
chambers  are  formed  in  the  lower  part  of  the  apparatus,  in 
communication  with  a  gas-flue  leading  to  the  supply-pipe  of 
a  water-gas  generator  and  controlled  by  a  valve.  Air 
channels  are  also  formed  in  connection  with  the  gas-flue, 
and  the  air  mixes  with  the  water-gas  "and  thus  creates 
combustion."  slots  or  openings  being  provided  for  the 
passage  of  the  hot  gases  into  the  heating  chamber. — E.  S. 

Concentrating  Sulphuric  Aeid  or  the  like,  Impts.  in 
Methods  and  Apparatus  for.  G.  D.  Howard, 
London.  From  II.  Howard,  Boston,  U.S.A.  Eng.  Pat. 
1762,  Jan.  22,  1S97. 

The  invention  consists  in  the  automatic  regulation  of  the 
flow  of  sulphuric  acid  through  the  concentrating  apparatus, 
by  causing  the  density  of  the  distillate  to  influence  a  float, 
which,  through  suitable  mechanism,  controls  the  flow  of 
acid  from  the  supply  vessel.  The  acid  is  siphoned  from  a 
reservoir  to  the  supply  vessel,  which  is  horizontally  divided 
into  two  chambers,  communication  between  which  is  con- 
trolled through  two  ports  by  frusto-conical  valves  reversely 
arranged,  and  connected  by  steins  to  a  balanced  lever.  The 
supply  vessel  is  kept  substantially  full.  The  acid  flows 
through  the  ports  into  the  lower  compartment,  whence  the 
still  is  supplied.  A  portion  of  the  distillate  from  the  sul- 
phuric acid  is  received  in  a  (J-Saaped  tube,  in  oue  arm  of 
which  a  float  is  arranged,  connected  by  a  stiff  wire  to  the 
outer  end  of  the  lever  which  controls  the  supply  vessel.  As 
the  density  of  the  distillate  increases,  the  float  rises,  and 
through  the  action  of  the  lever  on  tbe  ports,  the  flow  of  acid 
is  increased,  or  vice  oersti,  if  the  distillate  becomes  weaker. 
The  apparatus  is  shown  in  connection  with  a  platinum 
concentrating  vessel. — E.  S. 

Chlorine,  Impts.  in  the  [Electrolytic]  Manufacture  of. 
E.  J.  Hunt,  Wednesbury,  and  Ed.  F.  Watson,  Wolver- 
hampton.    Eug.  Pat.  29,066,  Dec.  18,  1896. 

The  crude  ferrous  chloride  resulting  from  tbe  pickling  of 
iron  is  treated  for  some  days  in  a  wooden  tank  with  scrap 
iron,  and  is  then  heated  with  more  scrap  iron  in  iron  tanks, 
until  the  ferric  chloride  present  is  reduced  to  ferrous 
chloride,  and  the  free  acid  is  neutralised.  The  solution  is 
then  concentrated  to  a  density  of  about  1-4,  when  it  is 
[   ready  for  use.     The  electrolysing  tank  is  preferably  of  pitch 
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pine,  in  which  are  secured  porous  compartments,  each 
formed  of  two  slabs  of  fire-brick,  the  edges  of  which  are 
pack*  'I  water-tight  in  grooves  formed  bj  battens  on  the 
i  l  -  of  the  tank,  the  bottoms  being  similarly  packed  on  a 
false  bottom  formed  of  wood.  A  carbon  plate  i-  fixed  in 
each  compartment,  which  is  closed  at  Ihe  tup  by  a  gas  tight 
lead  cap.  Bach  Bitch  anode  compartment  is  charged  with  a 
saturated  solution  of  common  salt,  potassium  chloride,  or 
earthy  metal  chloride.  Strips  of  iron  are  run  around  thi 
of  the  Bides  and  ends  of  the  tank-,  the  Blrips  of  the  last  tank 
..i  a  series  being  connected  to  the  negative  terminal  ol  a 
dynamo,  the  other  connection  being  to  the  carbons.  Hods 
of  iron,  bolted  at  each  end  t < >  the  iron  'trip-,  and  placed 
between  tin-  porous  compartments,  have  depending  into 
the  ferrous  chloride  solution  with  which  the  spaces  between 
the  porous  i  impartments  are  filled,  strips  of  thin  sheet 
iron  which  form  the  cathode  of  the  arrangement,  and 
which  receive  a  deposit  of  pure  iron.    The  carbon  plates 

are  co cte.l  together    in    Beries,  and    each   porous  i 

partment  i on atea  with  a  pip.-  carrying  the  chlorine 

evolved,  to  be  utilised  in  making  bleaching  powder  or 
otherwise.  It  i-  necessarj  thai  tie-  density  "t  the  ferrous 
chloride  solution  should  not  fall  below  1  -25.—  E.  S. 

Barium  Carbonate,  An   Improved   Process  for  obtaining, 
from  Nativi  Sulphate  of  Barium,     II    II    Lake,  Lond 
From  J.S.  Levi  and  Cc,  Turin,  Italy.     Eng.  Pat.  1248, 
Jan.  16,  1897. 
lUiui  v  sulphide  is  obtained  bj   heating  the  sulphate  with 
a  reducing  agent,  such  as  carbon,  iron,  or  manganese  -lajr, 
in  a  reverberatory  furnace.     Tin'  hydrated  barium  sulphide 
obtained  from  the  product  by  lixiviutiuu  and  crystallisation, 
is    dissolved    in    water,    and    precipitated    by    Bedium    or 
potassinm  carbonate,  to  obtain  barium  carbonate;  and  from 
the  residual  liquor,  bv  concentration,  an  alkali  sulphide. 

— K.  S. 

Caustic  Soda  m  Caustic  Potaih,  Tmpls.  in  the  Manu- 
facture of,  from  Carbonate  of  Soda  or  Carbonate  oj 
Potash.  T.  Ryan,  jun.,  A.  'Dyson,  and  The  United 
Alkali  Co.,  Ltd.,   Liverpool.     Eng.   Pat    1227,  Feb    16, 

1897. 

Persic  oxide  -  preferablyroasted  iron  pyrites  afterextrai  tion 
of  the  copper— is  heated  in  a  Mactear  furnace,  and  a  con- 
centrated solution  of  sodium  or  potassium  carbonate  is 
i  idnallj  add.-. i.  with  constant  stirring.  The  drj  mass  is 
preferably  transferred  to  another  furnace  to  be  highly 
heated,  until  i.n  alkali  fcrrite  is  formed;  or  both  Btages  of 
the  process  ma]  1 ondncted  in  one  furnace.    The  product 

i-   lixiviated  to  obtain  the  caustic- alkali,  and  the    residl f 

ferric  oxide  is  re-used.  Ordinary  vat  liquor,  containing 
sulphide,  may  be  used  in  the  process.  Reference  is  made 
to  Loewig's  Eng.  Pat.  (864,  1882.— B.  3. 

Silico  Fluorides  and  Boro  Fluorides,  Method  <•<  Trans- 
forming into  corresponding  Fluorides  or  Fluorine 
Compounds.  J.  Reich,  Vienna  II.,  Austria.  Eng.  Pet 
21,078,  S.-pi.  It.  L897. 

1 1    one    lecule   of  an  alkali  silico- fluoride  be  mixed   with 

three  molecules  Of  an  alkaline  earth  (as  bine,  for  insl 

the  mixture,  1"  ated  m  low  r.-.lness.  becomes  Incandescent, 
without  evolution  of  gas.  The  external  heating  must  then 
be  discontinm  -1  to  avoid  E  ision.  Preferably,  more  than  the 
theoretic  il  irth  i-  need  ;  or  a  diluent, 

sneh  as  felspar,  or  alkali-earth   Buorides,  may  be  added   to 

the  mixture.      <  hi  lixiviating  the  ma-s  all.  I  the  n-.l.  too      the 

alkali  fluoride  is  obtained  in  solution,  which  maj  hi-  treated, 
if  desired,  with  lime  to  obtain  caustic  alkali.  When  the 
latter  is  tobe  produced  however,  il   is  better  to  employ  a 

mixture  of    foi     instance,    I calcium    carbonate,  and 

carbon   with  the  silico-fluoride ;    the  mass,  alter  sufl 
heating,  then  yields  caustic  alkali  at   once  on  lixiviating, 
i  arbonates,   nitrates,  ami   othet   oxysalts  of  the  ail 
earths,  as   then  do  not  react  by  themselves  with  a 
fluoride,  can  only  be  used  together  with  the  oxide-  of  the 
alkaline  earth-.      The    appearance    of   inoandescea  - 
beating  the  first-described   mixture,   i-   promoted  bj    the 

addition    of  alumina    or  silica,    which   are  slated   to   a 


"heat  transporters."  The  same  reactions  take  place  on 
substituting  a  boro-fluoride  for  a  silico-fluoride  in  the 
.1.     '  .bed  mixtures.— E.  s. 


YI1I.-GLASS,  POTTERY,  ENAMELS. 

PATENTS. 

Washing  ami  Cleansing  Glass,  and  Painted  unit  Var- 
nished Surfaces  .-  A  Solution  for.  T.  Arthur,  Dnnedin, 
\.  «  Zealand.     Eng.  Pat  23,140,  Oct  8,  1897. 

Tin.  solution  consists  of  dilute  hydrochloric  acid,  in  which 
a  little  common  salt  is  dissolved  — H.  II.  15.  S. 

Polishing  Glass,  Improved  Method  if.  ami  Composition 
for.     H.  Swinden,  Sheffield.     Eng.   Pat.  24,317,  Oct  91, 

'ls'.i;. 

'Ini  method  consists  in  the  application  of  a  mixture  of 
hydrofluoric,  sulphuric,  and  hydrochloric  acids,  mixed  in 
various  proportions,  according  to  the  nature  of  the  glass. 

— H.  H.  B.  S. 


IX.-BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

PATENTS. 

Continuous  Kilns  for   Burning   Bricks,    Tiles,  Sanitary 

Ware,  and  cthtr  Clay   Goods,  and  for  Suit  Glazing; 

Certain  Impts.in.     1'.  Wood.  West    Bromwicb,  Stafford, 

Eng.  Pat.  27,406,  Dec.  u1,  1896. 

'I'm-  is  an  arrangement    of   the  Hues  of  a  continuous    kill], 

so  that   an)  one  or  more    of    tin-  kiln-   of  the   Series    ma\   1« 

tired,  and  the  heal  regulated  a-  required.  A  main  floe, 
passing  nnder  or  through  each  kiln  of  the  series,  serves  to 

convey  heat  from  the  producer-  to,  or  receive  heat  from, 
any    one    kiln,    and    converging    from    thi-    main    flue    are 

-mailer  auxiliary   flues   c. trolled   by   dampers      These    in 

turn  are  Connected  with  the  usual  open  flue  leading  to  the 
chimney-,  the  connections  of  these  being  likewise  controlled 
by  damper-.     There  may  also  i»-  a  branch  flue   for   eon. 

Veying  heat  from  the  main  line  to  the  drying  -beds. 

—  II.  II.  1!.  S. 

Fireproof  Protecting  Compound.     S.  Jabldnski,  Warsaw, 
Russia.     Eng.  Pat.  13,065,  Maj  27,  ls;'7. 

Tin:  compound  consists  of  280  parts  of  water-glass,  -  parts 
of  spirit  varnish,  and  96  part-  of  a  "  tilling"  composition, 
which  maj  be  made  of  §0  pan-  of  powdered  graphite, 
"iii  pari- of  barium  sulphate,  ami  26  parts  of  clay.  Other 
substances,  however,  uiaj  be  used  for  the  "  filling,"  snob 
a-  peat-ashes,  bom -black,  chalk,  gypsum,  earth,  Sec. 
lb-fore-  Hi.    compound  i-  applied,  the  articles  an-  coated 

with  a  mixture  ..t  wnter-glaSS  and  potassium  carbonate. 

-II.  II.  II.  S. 

X.-METALLURGY. 

Platinum,   -\iir  Pn fox      Ittacking.     Preparation  of 

Potassium  and  Ammonium   Bromoplatinates.    G.  MekeT. 
fomptes  Rend    1897,125,  [i*   ,1099     103S. 
I'miM  m  resists  the  action  of  fused  ammonium  sulphate i 
the  alkali  and  bromides  attack  it  between  850" 

ami  8S0  ('.  Inn  onl)  to  an  infinitesimal  extent  With  a 
mixture  of  these  sabs,  however,  ami  especially  with 
ammonium  sulphate  and  bromide,  or  ammonium  sulphate 
and  potassium  bromide,  tie-  corrosion  i-  very  rapid.     When 

•■!    these    mixture-    i-    heated    in    a   platinum  ve-sel  for 

-nine-  moment-,  tin-  surface  of  contact  becomes  bright  red, 
owing  to  tin-  formation  of  ammonium  broruoplatinate. 
This  sail  maj  be  prepared  by  introducing  platinum  black 
m  tlnn  i..ii  into  a  fused  mixture  of  6  parts  of  ammonium 
sulphate  and  i  pan  ol  potassinm  bromide,  the  temperature 
-  kept  at  about  380  0.,  washing  with  cold  water,  and 
recrystallising  from  hot  water. 

If  the  bromide  be-  replaced  by  chloride,  some  chloroplati- 
nai.   i-  formed,  mixed  with  ammonium  compound-.     Willi 
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potassium  bisulphate  instead  of  ammonium  sulphate,  a  tad 
yield  of  potassium  hromoplatinate  is  obtained.  The  iodo- 
platinate  could  not  be  obtained  in  this  way. — A.  C.  W. 

Smelting  at  Broken  Hill.  II.  Watson.  Proc.  Inst. 
Mining  and  Metallurgy,  Dec.  1897. 
Tiik  ores  smelted  at  Broken  Hill  are  :  (1)  Oxidised  lead 
ores,  consisting  chiefly  of  lead  carbonate  (eerussite) ;  (2) 
Manganiferous  iron  ores  ;  (3)  Kaolin,  containing  fcr.o 
much  lead  for  the  leaching  process;  (4)  Siticicus  iron  ores, 
also  containing  too  much  lend  for  leaching.  Crude  sulphide 
ore  is  also  added,  generally  one-sixth  of  the  weight  of  lead 
ore.  The  other  constituents  of  the  smelling  charge  are: 
Lend,  precipitated  by  scrap-iron  from  its  solution  as 
chloride  in  the  wash  water  from  the  roasted  ore  of  the 
leaching  works ;  Lead  carbonate,  precipitated  by  Xa,( '()., 
from  the  hyposulphite  solution  ;  Limestone,  foT  fluxing,  and 
some  old  slag. 

The  Fluxes. — The  fluxes  are:  (1)  Manganiferous  iron- 
stone,  containing  lead  and  silver;  (2)  Silicious  ironstone, 
also  containing  manganese,  lead,  and  silver  ;  both  obtained 
from  tiio  mines  ;   (3)   Limestone,  purchased. 

Analyses. 


Afanpiniferous 

Ironstone. 


Silicious 
Ironstone. 


Ph IS ■  n  per  cent. 

IV 15-0 

Mu 21-G 

AID; 4-4 

Zn 1-8 

SiO .( 

Insoluble  matter 15\3  percent. 

Ag  5  oz.  per  ton 


Kill  percent. 

11-7 

10-0 

e-a 

1'7 
27-5 
320 

11  os.  per  ton. 


The  limestone  contains  5  to  7  per  cent,  of  MgCO.,,  and  0 
to  7  per  cent,  of  insoluble  matter.  The  limit  for  Mgl'l ),  is 
7'5  per  cent.,  and  for  anything  over  this  a  deduction  is 
made  from  the  price  per  ton.  The  limestone  is  brought  to 
the  works  by  tramway  from  the  quarries,  about  41)  miles 
distant. 

The  objection  to  much  magnesia  is  that  it  diminishes  the 
fusibility  of  the  slag  to  a  greater  extent  than  lime,  2n  parts 
of  MgO  being  equal  to  28  of  Cat)  in  this  respect. 

A  rather  thin  slag  is  required  for  ores  containing  much 
alumina  and  zinc,  and  the  presence  of  manganese  increases 
the  fusibility  of  the  slag.  The  best  slag  is  a  siiigulo- 
silieate,  or  one  between  a  singulo-  and  a  bisilicate.  The  slags 
formed  in  the  Broken  Hill  smelting  have  that  constitution, 
containing  :  — 

Si<  <_. S8*4  to  48'S  per  cent. 


1'. 
Mil  ... 
CuO  .. 

Alll;    . 

Silver. 
The  Charge.— 

and  consist  of — 


100 

ll-s 
ll'.ll 
a-i 

r.i 


i:vi 

12"5 

17-:. 
!l'2 

1*7  OZ.  pel'  tOU. 


-The  charges   are  made  up  on  the  half  ton, 


Lb. 

bead  ore,  oxidised ISO 

Manganiferous  iron  ore t2S 

Silicious  iron  ore -•">" 

Limestone 273 

Kaolin 17"> 

Coke 125 

i  'rude  sulphide  ore 23 

Precipitated  lead 25 

Carbonate  of  lead,  precipitated 85 

Analyses. 


Oxidised 
!    Lead  Ore. 

Kaolin. 

Crude 
Sulphide  Ore. 

Ve               8-0 

Mn                „          711 

CaO                Trace 

Alll;              8-0 

Zn                  , 2-0 

SiO..                .,           45-2 

10-0 

0-5 

WO 

7-8 

Trace 

8-8 

2-8 

t'.ril 

G3-5 

20  oz. 

81 -5 

Trace 

1-7 

s:2 

13 '3 

2toz. 

The  Products  of  Smelting. — These  are  matte  and  base 
bullion.  The  matt?  varies  in  composition,  but  usually 
contains  25  to  30  per  cent,  of  Cu,  37  per  cent,  of  Pb,  and 
about  300  oz.  of  Ag  per  ton.  The  base  bullion  contains 
300  oz.  of  Ag  per  ton.  Both  products  are  shipped  to 
Port  Pirie  for  treatment. 

The  amount  of  ore  smelted  in  six  months  is  about 
135,000  tons,  producing  10,000  tons  of  base  bullion, 
yielding  about  4,000,000  oz.  of  silver,  and  3,000  oz.  of 
gold. 

The  Furnaces. — There  are  15  rectangular  80-ton 
furnaces,  water-jacketed,  each  having  11  twyers. 

The  bullion  is  tapped  periodically,  being  led  over  the 
moulds  by  an  iron  spout.  The  matte  runs  out  into  pots 
with  some  slag,  from  which  it  is  separated  when  cold. 

— B.  A.  P.  D. 

Steel,  Further  Study  on  the  Influence   of  Heat    Treatment 

and    Carbon    upon    the    Solubility    of   Phosphorus    in. 

E.  1).  Campbell  and   8.  C.  Babcock.     J.    Anier.    Chem. 

Soc.  189V,  19,  [10],  786—790. 
The  authors  have  continued  their  earlier  work  (this 
Journal,  1896. 15,  905),  employing  an  accurate  LeChatelier 
pyrometer  with  an  error  of  +5°  at  1,100  C.  The  solvent 
used  for  discriminating  between  soluble  and  insoluble 
phosphorus  was  slightly  acid  mercuric  chloride,  which  gave 
practically  as  good  a  result  after  acting  for  ;  \  hour  as 
after  10  li Tins.  5  grms.  of  the  steel  were  placed  in  an 
Krleunieyer  flask,  35  grms.  of  powdered  Hgl  I..  were  first 
idded,  and  then  100  c.c.  of  2  per  cent,  hydrochloric  acid 
solution.  After  standing  for  l\  hour  with  occasional  shak- 
ing, the  solution  was  filtered  by  means  of  a  pump,  and  washed 
four  times  with  hot  water.  The  phosphorus  in  the  filtrate 
was  determined  by  concentration  in  basic  ferric  acetate 
(obtained  from  added  ferric  chloride),  followed  by  filtra- 
tion of  the  precipitate,  solution  in  nitric  acid,  and  precipi- 
tation with  ammonium  molybdate. 

Three  samples  of  steel,  which  had  the  following  eoiupe  ;i- 
tions  respectively,  were  examined: — (a)  C  =  0'  10,  P=0"119, 
Mn  =  0-4S4;  (/§)  C  =0-  37,  P  =  0- 16.  Mn  =  0S2;  and  f  v) 
C  =  l-22,  P  =  0'ii9s,  Mn=0-78,  S=0-068,  ami  Si=0'058 
per  cent.  These  were  heated  to  various  temperatures  and 
quenched,  or  were  annealed  at  900  —  1,000°  C.  and  cooled 
slowly,  with  the  following  results  as  regards  the  solubility 
of  the  phosphorus :■— 


Temperature 
of  Quenching. 


Percentage  of  Insoluble  Phosphorus  in 
Resulting  Steel. 


(0) 


<v 


7111° 

OS' I 

Its  s* 

89'8 

780 

.',■_>  •» 

83! 

66'  t 

4  1  '2 

ls'.i 

928°    923 

67-2 

so-o 

15-3 

1,028      1,023 

72-2 

39-G 

W2 

Annealed 

s:;'2 

s.vr, 

ltttro 

•  Quenched  at  728°  C. 

The  effect  of  the  carbon  is  thus  very  marked,  and  the 
existence  of  phosphorus  in  at  least  two  forms  in  steel  is 
thus  confirmed.  The  influence  of  this  element  on  the 
physical  properties  of  steel  thus  depends  as  much  upon 
the  form  in  which  the  phosphorus  exists  as  upon  its  quantity 
(compare  this  Journal,  1S97,  542).—  W.  G.  M. 

\  Gold.]      The  so-calh  d  Lode  Formations  of  ffannans,  and 

Telluride   Deposits.     II.    P.    Woodward.     Inst.    Mining 

and  Met.  1897. 
A  minute  account  is  given  of  the  geology  of  the  district 
aud  the  manner  of  occurrence  of  the  gold.  Where  rich 
lodes  outcrop,  oxidation  occurs  on  the  surface  and  extends 
downwards  to  a  considerable  depth,  the  gold  in  the  oxidised 
portion  being  derived  from  the  decomposition  of  tellurides 
Small  decomposed  quartz  veins,  often  ferruginous,  intersect 
the  lode  mass,  and  here  the  lode  is  always  richest,  the 
coarsest  gold  occurring  in  quartz,  whilst  in  the  absence  of 
such  veins  little  or  no  gold  is  met  with.     In  prospecting,  the 
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best  method  is    to   sink    shafts   t'>  a  depth  of  KtOft.  upon 
the  supposed  line  of  lode.     From  this,  cross-cats  are  d 
east  and  west    until  a  lode  is  cut,  when  a  level  should  be 
driven  north  and  south.     The  quality  of  the  water,  hot 

i-  bad,  containing  not  only  much  i imon  Bait,  but  a  quantity 

of  magnesium  chloride,  which  i  I  the 

mercnrj . 

The-  ore  is  troublesome  to  treat,  because,  although  the 
gold  is  free  in  tin  decomposed  portions  of  the-  lode,  it 
contains  magnesium  •  1  bydrated  oxides  of  iron, 

which  form  -limes  amounting  to  I"  per  o  at.  of  the  entirt 
lode-stuff.     Mot  as  yel  has  been  treated  bj 

stamping  and  amalgamation,  and  the  proci  en  so 

far  perfected  that  the  tailings  contain  less  than  8  dwt.  of 
gold  per  ton,  which  is  considered  satisfactory  when  the 
nntnre  "I  the  ore,  its  richness,  the  fine  state  of  the  gold, 
and  tin'  bad  quality  of  the  water  are  taken  into  account, 
has  been  tried,  but  it  was  found  that  when  the 
ore  was  firel  passed  through  the  amalgamation  barrels,  it 
became  a  dense  mass  in  the  leaching  vat-,  and   so  retarded 

nitration.     It  is,  however,  pro] id  first  to  dissolve  the  fine 

!  h\  cyanide,  andfhi  a  to  proceed  o  amalgamation,   Much 
ore  i-  shipped  to  South   Vustralia  for  sm,  Iting,  « ith  excellent 

results,  when  the  richness   of  thi itcrial  is  sufficient  to 

bear  the  cost  of  carriage.     The  undecomposed  portions  of 
the  ore  require  special  treatment,  owing  to  the  prescn 
the  tcllnrides.    The  besl   plan   at   pn 
send  the  rich  ore  to  smelting  works  (now  under  erection  at 

Free  mantle  ).  and  to  treat   the  low-grade  bj    roasting 

and  followed  bj  amalgamation  if  any  coarse  gold 

be  present. 

Everything  at    present   points   to   the   permanency    and 

richness  of  these  lodes  in  depth,   and  it    i    safelj 

inferred   that    this   district    contain-    some   of    the   -t 

pr sing  ore  bodies  yel  discovered,  either  in  this  colony 

or  elsewhere. — W.  I..  M. 

Sulp/iidt  Gold  On   .'   mniding.    ft.  Becknagcl.    Eng.and 

Mining  J.  1897,  64,  [20],  580. 
The  failure  in  treating  sulphide  ores  by  the  cyanide  pro- 
mnj    be   attributed  to:-    (1)  The    decomposition    of 
cyanide,  which  makes  the  cosl  of  treatment  too  high,  ■ 
when  a  satisfactory  extraction  can  be  (2)  Un- 

irj  extraction;  somesnlphide  ores,  and  even  con- 
cenl  decompose  only  a  very  small  anion m  of  ej  anide, 

a  n't  in  such  cases  the  percentage  of  extraction  is  of  chief 
importance.  In  Bome  cases  both  ol  these  di  fei  ts  exert  an 
iiiilin  i  treatment, 

With  regard  t"  the  causes  of  the  difference  in  extrac- 
tion, although  most  of  the  gold  contained  in  metallic  sul- 
phides   is    in    tl  te,  yet    some    might    exist    in 

ibination  with  sulphur,  arsenic,  nntimony,  &c,  oi  as  :, 
silicate,  and  thus  no1  be  amenable  to  cyanide  trentm 
since,  although  the  artificial  sulphide  of  gold  is  soluble,  the 
natural  sulphide-  -judging  from  the  behaviour  of  the 
natural  tclluride  and  the  BilicBte,  wool. I  probablj  not  be 
soluble  in  the  cyanide  b<  Intion  applied  in  practice.     In  most 

the  mechanical litions  under  which  gold 

is  contained    d  the  ores,  rather  than  chemical 
will  determine  the  pei  ition 

previous  to  cynniding  will  overcome  the  I  by 

the  coarseness  of  ihi  ties,  but  when  the  gold  is  in 

division,   the  only  remedy  i-  a  very   fine 
pulverisation  of  tl 

With  regard  to  the  high  consumption  of  cyanide,  this  is 

unt  f.ir,  when  a  partial  oxidation  of  the 

sulphides  hti  taken  place,  ami  when  acid  ami  basic  -alts 
have  been  formed  ;  bat  "Inn  ii  t  the  sul- 

phides being  dissolved,  an  analysis  of  the  on  us 

afford  i splat  it   baa   been  found,  on  experi- 

menting  ,viih  natural  Bulphides,  that  apparent)]  the  same 
il  i-  acted  upon  with  d  ol  intensity  by 

I'he  nuthoi  the   lull,,  v.  i         \ 

planation   of   this  apparent   incousisten  I         mpiricsj 

i   ,,i   eoppi  i   pyriti     it  C'uFeS,,     hioh   might   mean 

either  that  CuS     l    8  or  CtijS     Fej8       linetogi  thi  i  " ; 

and  in  i  iib  in  oi  cyanide  solution  on  tl 

would  be  variable,  if  part  of  the  inm  were  present  in  the 
i-  -i.ii,  v,bil-t  the  bulk  watt  In  lb.-  ferric  condition,  ami 


vice  versa.  Tin-  same  replacement  might  ensue  among 
the  two  pot  phides.     Large  interchanges  of 

thi-  k;:nl  could  of  course  be  detected  by  chemical  aiucv 
but  small  ones  would  I  'lion.      In    I  f  the 

differences  in  the  action  of  cyanide  solution  on  natural 
bisulphide  of  iron,  FeSy,  the  author  found  that,  apart  from 
any  admixture,  mareasite,  the  variety  of  FeSj  crystallising 
in  tin*  rhombic  system,  is  always  attacked  by  cyanide  ton 
considerable  degree;  whilst  iron  pyrites,  irystallising  in 
at  all,  or  only  verj  slightly,  acted  upon. 
A.  I'  Brown  (Proc  Amir.   Philo  994,  33,  -J-ij— 

lias  shi'.vn  that  whilst   marcatite  corresponds  to  the 
formula  l"i '',-_..  the  real  formula  of  pyrites  i-  1  i    SjFt 
and  the  anl  probable  that  the  proportion  of 

four-fifths  of  ferric  iron  is  not  fixed,  and  that  other  combined 
proportions  of  the  two  Bulphides  occur,  which  would  account 
'II  tlie  differences  in  solubility,  since  the  action  of 
cyanide  on  l-vs,  and  IV /'s.  seems  to  correspond  with 
that  on  l'V'i  I  mid  l'e  _.'"(  I,,  the  first  being  easily  soluble,  and 
the  latter  insoluble.  It  i-  probable  that  similar  conditions 
prevail  regarding  the  dimorphous  substanci  \  — .  (  n  s, 
aiidZnS:  and,  taking  into  account  the  occurence  of  simple 
sulphides  in  sulpbarsenites,  sulpbantimonites,  Sec.,  ami  tho 
substitution  of  one  by  another,  il  i-  vcij 
probable  that  the  natural  sulphides  of  heavj  metals  are  not 
only-  polymorphous,  but  that  they  also  exhibit  different 
chemical  charactei  -. 

The  author  concludes  by  advocating  the   dead-roasting 
of  sulphide  or.  -  previous  to  cynuidiug       Si  i   W.  nfcGri 
this  Journal,  l--'.':,  B03.)— A.  S. 

.,   Novelty  in.    C.   A     Bering.      Berg- u. 

Iluii,  nni    Zeit.  1897,  56,  357 ;  through  Cbem.Zeit.Bep. 

1897,21,  [91],  276. 

\ ha-  evolvi  is   for  the  treatment  ol  gold  and 

silver  ores  b}  cyanide,  a  0*2  in  0*6  per  cent,  solution  of 
alkali  cyanide  having  the  power  of  dissolving  both  metals 
equally,  The  silver  fi  rms  AgK(<  \ ) ...  which  is  decomposed 
by  a  slight  excess  of  HCI,  forming  AgCI,  KCI,  ami  lit  V 
and  the  clear  liquid  drawn  off  from  tin  Ag<  1  i-  electrolysed 
ith  lc.nl  cathodes  and  carbon  anodes  :  but  the  gold 
nhn  ild  ma  be  compleh  iv  .ii  posited,  in  order  that  decompo- 
position  ol  II'  N  maj  be  avoided.  Tne  HCN  is  reconveited 
in  in  Kt'N  b\  the  addition  of  potassium  hydroxide.  The 
formation  of  chlorine  during  electrolysis,  leads  to  the  pro- 
duction of  CM  I.  which  is  a  valuable  solvent  for  gold. 
Silver  is  thus  said  to  be  obtained  free  from  gold,  and  gold 
from  sihii.  tie  loss  of  cyanide  amounting  to  i;> — 20 
per  ci  nt.     il'  ;  nd  lead  in  tin-  ore    ■ 

not  a;  per  must  first  be  removed  by  roasting 

and  leaching.    The  given  good  results  on  a 

,al.    with  various  Spanish  ores.— W.G.  M. 

Gold,  Remits  of  the  Estimation  of,  in  Ore,  and    Data   in 
Oi     crushing   Experiments.     F.  White.     The  t  hi 
and    Metallurgical    Society   ol    South    Africa.     Oet   Hi. 
1897. 
lit  the  practical  extraction  of  an  ore,  it  was  found  to  contain 
dwt  ol  gold  pr  ton,  B8#86  percent,  of  which  was 
extracted  in  the  dry  mill,  cyanide,   concentrates,  (to.,  and 
the  remainder  left  in  the  residues.    The  average  assay  of 
the  mineral  bofore  being  dry-crnshed  was  10*8  dwt.  per 
i  it   6  per  cent,   uf  the  gold  present   was 
unaccounted  for     This  maj  panlj  be  due  to  low  results  in 
tin-   residues.      Other   examples  showed   in  the  -aim    way 
discrepancies  between  theoretical  anl   practical  extraction, 
which  differences  are  attributed  to  want  of  precision  in  the 
weights  taken,  and  to  errors  in  assaying,  apart,  of  course, 
i  the  consideration  of  Ii  .Ik.  how- 

ever, are  considered  very  favourable  for  the  dry-crashing 
process,  ami  are  considered  equal  (•>  man}  obtained  by  wet- 
milling  t"i  the  i  aim  expt  nditure  ol  plant,  work,  ami  power. 

—A.  W. 

Silver  Assay,  .1  Modified  Method  of.     A.  I-:.  Knorr. 

.1     Ani.r.  (  hem.  SoC.  1897,19,  *>  I  I. 

Se<  under  Will..  poj<  78. 
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Phosphorus,  Estimation  of,  in  Steel,  Iron,  and  Iron  Ores. 
J.  Ohly.    Chem.  Zeit.  1897,  21,  [90],  139. 

See  under  XXIII.,  page  73. 


PATENTS. 

Gold  and  Silver  and  other  Metal-bearing  Ores  ami 
Materials,  Refractory  ;  Impts.  in  the  Method  of  Treat- 
in,/.  .].  Campbell,  Sydney.  Ens-  Pat.  26,297,  Nov.  20, 
1896. 

The  ore  is  roasted  in  a  stream  of  water-gas  or  Dowson  gas 
in  closed  retorts,  whereby  it  is  rendered  more  friable,  while 
the  base  metals  and  materials  are  to  he  carried  off  as 
volatile  compounds  or  reduced  to  a  condition  which 
prevents  their  hindering  the  subsequent  amalgamation. 
Loss  of  float  gold,  is  minimised.  The  material  may  be 
air-roasted  first  if  desired, — W.  <i.  M. 

Furnaces  [Metallurgical;  Oxyhydrogen  Flame],  Impts. 
ni  or  relating  to.  W.  P.  Thompson,  High  Ilolborn, 
London.  From  F.  Guidi,  Rome.  Eug.  Pat.  27,090, 
Nov.  28,  1896. 

Furnaces  for  the  treatment  of  metals  and  the  reduction  of 
their  ores,  in  which  ordinary  tiring  is  combined  with  the 
use  of  oxyhydrogen  gases.  Each  furnace  has  two  chambers 
— a  reverberatory  melting  one,  and  a  second  similar  one 
communicating  therewith  by  a  narrow  passage,  in  which 
the  waste  heat  is  utilised,  and  which  is  in  communication 
with  the  chimney.  The  first  chamber  is  heated  to  the 
maximum  heat  possible  by  burning  ordinary  fuel  on  a 
"rate,  or  <ras  from  a  gasholder.  Afterwards  a  massive  valve 
made  of  refractory  material  and  having  a  central  metal  core, 
is  turned  to  shut  off  all  connection  with  the  air,  the  passage 
to  the  second  chamber  is  closed,  and  the  oxyhydrogen  gases, 
or  one  of  them,  led  through  tubes  into  the  vault  or  floor  of 
the  furnace.  These  gases  may  be  those  obtained  by  the 
electrolysis  of  water.  When  discharging,  through  a  hole 
in  the  floor,  carbonic  acid  i<  allowed  to  enter  through  a 
tube  to  prevent  explosions. — R.  S. 

Ores.  Impts.  in  Extracting  Metals  [Cold  or  Silver]  from, 
anil  Apparatus  therefor.  .1.  .T.  Shcdloek,  Framlingham. 
Erig.  l'at.  2?,346,  Dec.  I,  1896. 

The  crushed  [gold  or  silver]  ore  is  delivered  in  a  gentle 
shower  through  a  hopper  at  the  top  of  a  vertical  shaft,  at 
the  bottom  of  which  is  a  burner  by  whieli  the  shaft  is 
heated;  on  either  side  of  the  shaft  is  a  reservoir  into 
which  air,  steam,  chlorine,  or  other  gases  may  be  passed, 
and  from  which  the  gases  are  discharged  through  controll- 
able nozzles  into  the  shaft.  The  ore  thus  falls  through  the 
flame  that  passes  upwards  from  the  bottom,  and  is  subjected 
throughout  its  fall  to  the  action  of  the  gases  blown  across 
its  path.  The  volatile  and  suspended  portions  pass  through 
descending  and  ascending  flues,  either  directly  or  through 
depositing  chambers,  to  a  stack.  The  ote  falls  into  a 
pointed  hopper,  which  delivers  it  between  air-  or  water- 
cooled  crushing  rolls  maintained  at  a  constant  distance 
apart.  Thence  it  is  discharged  into  a  horizontal  chamber, 
where  it  rests  upon  the  surface  of  mercury  or  other  fluid 
metal,  kept  constantly  flowing  iu  one  direction,  and  is  so 
conveyed  to  the  opposite  end,  from  which  it  is  removed  by 
jets  of  air,  steam,  water,  or  reducing  gas,  according  to  the 
character  of  the  metal  bath  used.  This  bath  extracts  the 
precious  metal  by  amalgamation  or  solution.  The  bath  is 
constructed  with  a  rotary  fan  arrangement  at  one  end, 
which  causes  a  flow  of  the  metal  along  the  bath  from  that 
end  to  the  other ;  and  a  longitudiual  and  horizontal  par- 
tition reaching  nearly,  but  not  quite,  to  each  end.  provides 
for  the  return  of  the  circulating  metal.  Where  silver  ores 
are  being  treated,  they  may  be  mixed  with  salt  before 
roasting,  or  chlorine  may  be  injected  into  the  shaft  ;  in  this 
case  the  solvent  would  be  an  aqueous  solution  of  salt  or 
other  suitable  material.  If  gold  ores  are  under  treatment, 
the  solvent  may  be  aqueous  potassium  cyanide. — W.  G,  M. 


Metals    to   be   Welded,  Forged,  Soldered,  Riveted,  Perfo 
rated,  Bent,  or  the  like  ;  Method  of  Heating.     R.  Deissler, 
Treptow,  Berlin,  Germany.     Eng.  Pat.   27,625,  Pec.  4, 
1896. 

For  the  purpose  of  riveting,  welding,  or  soldering  any 
metal,  the  heat  is  produced  on  the  spot  by  the  chemical 
reaction  of  a  mixture  of  either  powdered  magnesium  or 
aluminium  and  au  oxide,  sulphide,  or  salt  of  another 
metal,  which  will  continue  to  burn  throughout  the  mass 
after  being  once  ignited  at  one  point.  As  an  example,  the 
mixture  may  consist  of  powdered  aluminium  and  oxide  of 
iron,  and  may  also  contain  a  compound  of  a  metal  which  will 
be  reduced  and  take  part  iu  the  soldering.  The  ignition  is 
started  by  magnesium  ribbon  or  by  a  pellet  of  an  igniting 
mixture  consisting  of  aluminium  and  barium  peroxide  or 
lead  oxide,  which  itself  is  started  by  a  blowpipe  flame. 

—A.  W. 

Metals   and  Metallic    Objects,    An   Improved  Method  of 

Heating.     R.  Deissler,  Treptow,  Berlin,  Germany,    Eng. 
l'at.  27,626,  Dec.  -1,  1896. 

The  object  of  this  specification  is  the  same  as  the  preceding 
one,  but  a  carbide  is  used  either  w  ith  or  in  place  of  the 
powdered  aluminium  or  magnesium.  The  mixture  may 
consist  of  calcium  carbide,  gypsum,  and  sand,  either  with 
or  without  magnesium.  The  igniting  mass  iu  this  case  con- 
sists of  calcium  carbide  and  barium  peroxide,  which  is 
started  by  the  blowpipe. — A.  W. 

Steel  and  Iron,  An  Improved  Process  for  Covering  or 
Coating,  with  Copper  or  Alloy  of  Copper.  It.  D.  liurnie 
and  W.  T.  Lougher,  both  of  Swansea.  p;ng.  Pat.  29,251, 
Dec.  21,  1896. 

The  surface  of  the  steel  is  thoroughly  cleansed  from  grease 
and  oxide  (from  the  latter  by  means  of  acid),  washed  with 
a  solution  of  sal-ammoniac  or  a  tinman's  flux,  and  covered 
with  a  sheet  of  tin-foil,  lead,  zinc,  or  alloy.  The  latter  is 
then  gradually  melted,  by  immersing  the  whole  in  an  oven 
or  otherwise,  aud  cooled.  The  sheet  of  copper  or  of  its 
alloy,  to  be  used,  is  now  cleansed  and  coated  with  the  tin- 
foil or  other  sheet  in  the  same  way.  The  two  tin  surfaces 
arc  now  painted  with  flux,  placed  in  contact,  firmly  clamped, 
and  pressed  by  a  heated  roller  or  other  surface,  so  applied 
to  the  copper  that  the  heat  passing  through  the  metal 
suffices  to  melt  the  tin  beneath,  and  thus  to  unite  the  whole. 
For  ship  plates,  care  must  be  taken  that  the  steel  does  not 
come  into  contact  with  the  copper  at  any  point,  or  remain 
exposed. — W.  G.  M. 

Metal  Alloys  [Iron,  Copper,  j"C.],  Process  for  Making. 
M.  M.  Marcus,  Lyons,  France.  Eng.  Pat.  28,361, 
Dec.  11,  1896. 

Pieces  of  clean  iron,  preferably  in  the  shape  of  horse 
shoes,  are  placed  in  a  strong  solution  of  urea  containing 
also  a  mixture  of  7~>  per  cent,  of  carbonate  and  25  per  cent, 
of  bicarbonate  of  ammonium,  whereby  a  patina  of  active 
carbonate  of  iron  is  produced  on  their  surfaces.  These  are 
then  removed  and  heated,  and  the  molten  soft  metal,  such 
as  copper,  tin,  or  aluminium,  is  poured  on.  The  soft  metal 
absorbs  the  patiua  and,  combining  with  its  iron  and  carbon, 
produces  alloys  which  are  harder  anil  stronger  than  tho 
original  metal.  The  pieces  of  iron  are  cleaned  and  agaiu 
used.-A.  W. 

Iron  (Malleable),  Mild  Steel,  and  other  Metals,  Castings 
in  ;  Impts.  for  C'se  in  Producing.  J.  Burgess  and  W.  A. 
Brodie,  both  of  Willenhall,  Staffs.  Eng.  Pat.  30,077 
Dec.  31,  1896. 

The  cavity  between  the  runner  and  the  "  git "  in  the  mould  is 
made  so  that  the  bottom  is  at  a  greater  depth  than  usual 
below  the  runner;  it  is  "  eouoidal  "  at  bottom,  and  tapers 
slightly  above.  The  runner  enters  the  cavity  rangentially. 
By  this  construction  the  whirling  of  the  metal  in  the  cavity 
is  ensured,  and  the  slag  and  floating  dirt  are  more  thoroughly 
removed  than  is  at  present  the  case,  and  are  retained  in  the 
upper  portion. — W.  (j.  M. 
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Metals  [Gold],  Impts.  in  Extracting, from   their  On  ■.<;■ 
in   obtaining  Solutions  oj  P.   W.    Streatfcild, 

London.     Eng.  Pat.  8808,  Feb.  B,  1897. 
Tiik  pnlvcrisi  i  on  try,  is  drenched  with 

dilate  hydrochloric  acid  (  10  to  80  per  cent.)  and  the  a 
lure  subjected  to  small  additions  of  sodium  or  otbei  nil 
solid  or  in  solution,  care  being  taken  to  avoid  the  excessive 
production  of  nitron  The  whole  should  be  agitated 

daring  the  pi »,  when  the  gold  is  rapidly  dissolved,  and 

maybe  precipitated   by  any  known  method.     About   I'll). 
of   acid   |"-r  cut.  of  ore  will  lie  required,  and  the  nitrite 
-ai\   may  prohahl <.  vary  from  0"25  to  'J-.",  per  cent,  on 
the  on-  treat  d. 

The  list-  of  hydrobromic  acid  along  with  a  salt  of  nitrons 
acid  is  IllsO  claimed. — A.  W. 

Converter  Furnace,  An  Improved.     A    I    Tl >-. 

Ormesby.     Eng.  Pat.  19,764,  Aug.  --'7.  1897. 
'I  Mi  priii  ipie  of  tin-  patent  is  to  blow  in  with  t!>"  air  blast, 
th   the  molten  iron,  any   ingredients   which   nun   he 
in  ih.    i.  (in. uncut   ol   ill,,   i  -ion 

into  steel.     'I  he  furnace  is  of  the  cupola  type  with  circular 
blast  main,  with  branch  pipes  to  the  twyers  Icadit 
the  surface  ol  the  metal.    The  ingredients  an-  supplied  into 
ihe  blast  through  a  -erie^  of  closed  hoppers,  |>l  i 
the  bias)  main-,  each  one  being  provided  with  a  -to],  plug. 
so  that  any  or  all  oi   the  ingredients  may  he  employed  at 

onetime.     When  the  blast  is  on  and  the   plug  O] I,  the 

air  circulates  round  the  closed  hopper,  and  carries  away 
with  it  some  of  the  ingredients  into  the  furnace.— A.  W. 

Ores,  Mired  Sulphide;  tmprovi  I  Proei      foi     Tri  iting. 

\Y.  P. Thompson,  London.     :  Ketchum,  Host 

U.S.A.     Eng.  Pat.  24,121,  Oct.  19,  1897. 
Mixed  ores,  containing  lead  and  zinc,  are  crushed,  eo 
[rated,  and  dead-ronste  I.    Anj  /me  sulphate  thai  i-  present 
may  then,  if  desired,  hnt  not   necessarily,  be  leached  out. 
The  calcined   material  is  now  agitated  in  large  vessels  in  a 

solution  • taming  25  per  cent,  of  caustic  alkali,  h  tab  d  to 

:l  temperature  (say  210  l-M  ,i"-t  Bhorl  of  boiliog.  Here 
tl,,  zuie  and  lenl  dissolve,  and  iron,  copper,  and  -liver 
remain  unattaeked.  The  solution  is  conveyed  t"  a  Berics  of 
electrolyte  vats,  in  the  first  fea  of  which  it  is  Bubjected  to  a 
curreiii  with  a  \ ..li .i^<-  of  I  ■  8,  which  Buffices  to  deposit  the 
lead,  but  not  the  sine  \  then,  when  free  from  lead.it  i-  dec  im- 
posed by  a  current  of  'J-  1  volts,  which  bring*  down  the  zinc 
in  regnline  form.     Tl  e  lead-depositing  vats  have  carbon  or 

platinum  anode-,  which    arc   placed    in  a  cell  ol    asbestos   or 

earthenware,  containing  a  pure  alkaline  lolntion,  so  thai  the 

on    solution  maj  not  come  in  tact  with  them,  and  thus 

I [ace  lead  peroxide.     The  had  is  in  the  form  >d  i  rystale 

,,r  spong]  masses,  which  are  detached  at  intervals,  pn  --<  d, 
and  formed  into  small  pigs.    In  the  second  scries  of  cli 
lyte  tanks,  zinc  cathodes  are  used,  which   mayb 
with  their  deposit  of  zinc,  after  cutting  ofl   a -mall  pot 
and  rolling  it  out  foi    I  HI  R  cathode.— W,  <■    M. 

XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.-)— ELECTRO-CHEMISTRY. 
Electro-Hyposulphite  (  FJydroaulphite)  7'r»  ilmcnt. 

1      It  ham.      Hull.  Assoc,  fhiiu.  Isl>7.15,  It 

Si .  undei  XVI.,  pagi  57. 

Iodoform,  Elcctrolytii    Preparation  of.     V.   Poerster   ami 

u  ,  m,  ,         /,,(-.  f,  Elektroahem.  2,  1897,  208. 

See  '""'•  r  XX.,  page  SG. 

PATENTS. 

Secondary   Balterii    i  /  pes),  Impts.  i:i  or  eonm 

with.     |  Rubber  Coating.  I     .1     II.    M  13    ami    1  .    1 

1. ion.     Eng.  Pat,  25,701,  Nov.  1  1.  1 

I,,,  covers  01  envelopes  ol  celluloid  01  tin-  like,  employed 

I,,    retain  the    active    inateiiul    on    the    plates    of 

i,;,ii,  iven  a  coating  ol  india-rubber,  the  solution 


of  which  may  he  cither  hot  or  cold,  and  applied  in 
suitable  manner ;  or  the  surface  of  the  envelopes  may  be 
first  treated  with  some  solvent  so  as  to  render  them  sticky 
the  application  of  the  india-rubber.  Any  india- 
rubber  solution,  which  has  covered  the  perforations  in  the 
envelope,  may  be  removed  by  an  air  blast, — <■.  II.  li. 

Electrodes  (Carbon),  tmpls.  in.     [Metallic    Connection."] 

1      1       1,11,1,01.    Belfast,     Bag.    Pa!     26,059,    Nov.    18, 

Tin  electrodes  are  formed  of  a  number  of  piece-  of  carbon 
connected  together  by  having  lead  01  some  similar  fusible 
metal  or  alloy  run  through  or  around  them,  and  where  great 
conductivity  1-  required,  a  rod  or  wire  of  copper,  iron,  or 

other  suitable  metal  ma\  1 nib,-, hied  in  the  lead  connecting 

the    j.  'her.     The   surface    of    the    carbon    is    left 

exposed  to  the  electrolyte,  hut  that  of  the  connecting  metal 
is  given  a  protective  coating  of  Portland  cement  or  other 
suitable  niateri  il,  -to  II.  It, 

I       'ric  Arc  Furnaces  [Automatic;  Carbid  '    pit. 

in.    'Ihe  Acetylene  Illuminating  Co.,  Ltd.,  I. Ion,  and 

P.  i;.  Day,  Foyers,  Inverness,  N.B.     Eng.  Pat.  27,323, 

Data  are  given  on  tho  working  ol  furnaces,  parti- 

cularly "  those  furnaces  which  comprise  a  carbon  electrode 
suspended  over  a  fixed  crncible  or  hearth,  such  as  are  used 

for  Ihe  production  of  calcium  carbide  and  oilier  -ub-tau,  ,-." 
I'll,    ohjet't  is  "to  provide  apparatus  which  will   successfully 

rru  the  following  operations :  —  1  i )  The  automatic  with- 
drawal of  the  carboi  a-  the    smelted  material 

mutates   beneath   it.     1 1'  >  'fin-    automs  or 

lowering  of  the  carbon  electrode  with  sufficient  rapidity  10 
prevent  Bnj  serious  fluctuations  in  the  Bpeedof  the  engine 
and  dynamo.     1  :i  1  The  production  of  a  slight  iting 

movement  ofthecarh  le  with  sufficient  rapiditj  !<■ 

eii-ure  the  manufacture  of  calcium  carbide  of  high  qnal 
thereby  dispensing  with  the  services  of  the  attendant  hitherto 
required  for  that  purpose."  Illustrated  details  of  mechanism 
are  supplied.  ;-i\  claims  No.  1.  —  "For  automatically 
regulating  Ihe  are  in  electric  smelting  furnaces,  :,  relay 
jnet  and  a  motor-reversing  twitch,  the  pos:tions 
of  which  ate  controlled  by  the  said  relay  clectn 

the  switch  being  in  ihe  armature  circuit  trio  tor 

adapted  te  move  the  movable  furnace  electrode  towards  and 
rnace  electrode,  Sec."     -  .  .  ."  incus 
wiien  procating    movement    i-    imparted    t; 

movable  furnace  ihe  pulvi 

material  t>  be  fed  continuously  and  with   sufficient  rapiditj 

into  the  ale."  — .1.  I       I.' 

Electrical  Storage  Batteries  and  Cells,  Impts.  in.    [Posit 
Plates.]      li.  Kennedy,   Bradford,      Eng.    Pat.    28,314, 
1  1.  1896. 

fin;  positive  and  negative  plates  are  made  of  pistes  formed 
of     dilute    sulphuric     acid     and    of     led     lead    and     lith 

respi  1  01,1  set   ,n  frames  of 

like,  ami    betwi  en   i"  rib  -  la  of 

vulcanite  or  celluloid;  or  bipolar  plates  may  be  made  by 
uniting  lay  ive  and  negative  pastes  with  or  without 

ih,-   intet  positii  Foil  to   prevent   local 

action  when  ihe  batter)  is  at  1,  -t.  'I  he  battel  \  i-  composed 
of  any  suitable  number  of  such  plates  separated  by  rubber 
distance  pii  e  forks,  tl  1    latter  being  used  to 

space  ihe  ,-h, mi:,  supporting  plates  am]  stiffen  them  ag 

vibration.      The    1  ml    plate-    an'   formed    mi    had   sheets   to 

which  the  connections  are  attached     G   U.K. 

Chlorine,    Tmpts.  in    the   [Electrolytic]    Manufactun    of. 

\.    .1.    Hum.  \\  .-'In.  -hui  \  :  and    E.    P.    laitiie,    Wolver- 
hampton.    1    j,  Pat.  D  c    18,  1896, 

n  nrfi  r  VII.,  pagi  17. 

Batteriet,  Secondary,  Preparing   I'  Plates  for      V 

intis].  An  Improved  Method  of.     II.  W.  Qandcock  ami 
\    II    Dykes,  London.     Eng.  Pat.  1204,  Jan.  16,  1897. 

I  in  claim  1-  foi  a  "  method  of  forming  positive  plates    lead] 

for  secondary   batteries   ,   ■   .   bj  the    agency  of   the    nitrites 
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of  ammonium  or  organic  ammonium  bases  ["such  as  Len- 
thine  "]  or  other  organic  bases  containing  XH,  N If, .  .  .  ." 
"  We  find  that  the  best  density  for  the  acid  [sulphuric] 
is  1 -05,  and  use  by  preference  the  nitrite  of  ammonium 
of  density  1-1.     The  two  must  be  mixed  quietly." 

—J.  C.  R. 

Ozone,  the  Manufacture  and  Production  if  ["  Open  Ozo- 
nisers" $'c.~],  Impts.  in  and  connected  with,  and  in 
Apparatus  therefor.  E.  Andreoli,  London,  ling.  Fat. 
15,813,  July  2,  1897. 

"A  series  of  open  ozonisers  arranged  in  chambers 

in  such  a  manner  that  the  air  or  gas  which  enters  the  said 
chambers  has  to  pass  evenly  between  the  electrodes  of 
the  said  ozonisers  where  it  is  electrified  by  a  silent  electric 
discharge,  the  glow  of  which  is  reduced  to  a  minimum  to 
avoid  the  generation  of  excessive  heat  and  the  formation  of 
nitrous  compounds."  2.  .  .  .  "open  ozonisers  consisting 
each  of  a  set  of  electrodes,  held  together  in  a  frame  by 
clamps  or  wooden  screws  or  the  like."  3.  .  .  .  "  the  use  of 
duplex  dielectric  sheets  ['  two  thin  sheets  of  glass  placed 
one  against  the  other']  for  preventing  polarisation."  4.  5. 
6.  .  .  .  "  flat  electrodes  ;  arrangement  of  a  number  of  open 
ozonisers  in  large  chambers  over  or  in  apertures;  large 
chambers  or  reservoirs  which  supply  direct  the  ozone  in  its 
nascent  state  where  it  has  to  be  utilised."  The  inventor's 
experience  is,  "  that  the  most  satisfactory  results  are 
obtained  with  point-bearing  grids  [electrodes],  one  facing 
the  other,  or  point-bearing  grids  opposite  flat  metallic 
surfaces;"  and  (in  his  provisional  specification)  that  "a 
current  of  2  amperes  discharging  through  50  square  feel  of 
electrodes  gives  good  results."  Patents  cited,  Nos.  17,420 
of  1891,  9631  and  21.794,  of  1892,  21,707  of  1893,  and 
10,372  of  1896  (this  Journal,  1893,  452;  1S94,  ir,2;  1896, 
726).— J.  C.  R. 


Batteries  [Traction],  Electrical  Storage,  and  Plates  there- 
for; Impts.  in  and  connected  with.  II.  Kennedy,  STork. 
Eng.  Pat.  19,638;  Aug.  25,  1897. 

"  Batteries  specially  suitable  for  traction  purposes."    The 

claims  are. — 1 "  plates  consisting  of  a  central  solid 

lead  siieet  painted  on  one  side  with  litharge  and  dilute 
sulphuric  acid,  and  on  the  other  side  with  red  lead 
and  dilute  sulphuric  acid,  and  one  or  more  layers  or 
thicknessi's  of  perforated  lead  sheets  also  painted  with 
litharge  and  red  lead  on  each  side  of  the  central  sheet,  the 
litharge  painted  sheets  being  placed  on  the  litharge  painted 
side  nt  the  central  plate,  and  the  red  lead  painted  sheets  on 
the  other  side  thereof,  the  whole  being  electrically  connected 
and  made  solid  round  the  edges  by  fusing  or  soldering,"  &c. 
2.  .  .  .  '•forming  the  plates  by  cleaning  lead  sheets  with 
dilute  [5  per  cent,  hot]  nitric  acid,  washing  them  in  clean 
water  and  painting  or  coating  them  while  chemically  clean 
and  still  wet  with  litharge  and  red  lead  and  sulphuric  acid, 
and  afterwards  drying  the  same  [slowly],  &c."  3.  .  .  ■ 
"  lead  plates  [bolted  together]  having  sides  of  opposite 
polarity  ....  in  combination  with indiarubber washers  and 
non-conducting  diaphragms,"  &c.  4.  .  .  .  "  forming  two 
pockets  or  chambers  insulated  from  each  other  at  the  bottom 
of  each  cell  by  means  of  a  partially  perforated  diaphragm," 
vie.  [to  prevent  short  circuiting]. — J.  C.  R. 


Electric  Accumulator*,  the  Manufacture  of  Platen  [Asbestos 
Frames  and  Acetates']  for  ;  Impts.  relating  to.  L.  Guel- 
zow,  London.     Eng.  Pat.  19,846,  Aug.  28,  1897. 

"1.  A  plate  for  electric  accumulators  consisting  of  a 
frame  of  asbestos  or  other  insulating  material  capable  of 
withstanding  acid,  &c,  a  lead  core  inserted  into  the  space 
of  the  frame  and  having  horizontal  slots  with  lips  bent  to 
one  side  or  the  other  for  preventing  the  sagging  of  the  active 
material.  &c."  "2.  A  plate  for  electric  accumulators,  in 
which  minium  and  litharge  forming  the  active  material  are 
chemically  combined  by  potassium  acetate  and  sulphuric 
acid,"  i  c.  "a  solution  of  potassium  acetate  in  distilled 
water"  and  "dilute  sulphuric  acid"  are  employed  for 
making  a  dough  with  lead  oxides. — J.  C.  li. 


Electric  Batteries  {Primary),  Electrodes,  and  Method  of 
Making  the  same  ;  Impts.  in.  R.  W.  .lames,  London. 
From  the  Bell  Electric  Company,  New  York,  U.S.A. 
Eng.  Fat.  22,044,  Sept.  25,  1597. 

The  battery  is  contained  in  a  case  formed  of  insulating 
material.  There  are  bevelled  openings,  in  which  pass  screws 
which  are  cast  into  the  electrodes.  These  screws  are 
surrounded  by  rubber  gaskets  which  fit  the  bevelled 
openings  in  the  case,  and  within  the  case  and  about  the 
openings  are  rings  or  thimbles  provided  with  flanges,  on 
which  bear  washers,  perforated  centrally  for  mounting  on 
the  screws,  which  carry  binding  nuts.  One  electrode  is 
formed  of  a  zinc  plate,  and  the  other  of  a  core  and  a  head 
united  to  it,  and  both  formed  of  a  practically  invulnerable 
alley,  composed  of  lead,  antimony,  and  a  tellurate.  On  the 
stem  are  strung  a  number  of  discs  of  lead,  provided  with 
projections  to  keep  the  discs  apart,  thus  exposing  the  core  to 
the  action  of  the  electrolyte,  and  providing  space  for  the 
deposition  of  the  active  material.  The  latter  electrodes  are 
first  "toned"  electrolytically  in  a  bath  of  sulphuric  acid, 
water,  and  bisulphide  ot  mercury.  They  are  then  thoroughly 
washed  in  water  and  "  formed  "  in  a  mixture  of  an  aqueous 
solution  of  sulphuric  acid,  caustic  potash,  and  the  sesquinitrate 
(■i  a  higher  nitrate  of  magnesium,  and  a  solution  of  glyeeride 
of  potassium,  nitric  acid,  and  water.  When  the  formation 
is  complete,  the  electrodes  are  again  washed,  and  then 
"hardened"  by  immersing  them  for  a  few  seconds  in  a 
solution  of  magnesium  sulphate,  glycerin,  and  water  until 
th.y  are  warm,  and  then  dipping  them  ill  an  aqueous 
solution  of  sulphuric  acid  till  all  gas  bubbles  disappear, 
after  which  they  are  preferably  exposed  to  the  action  of 
the  electric  current  for  a  short  time  in  a  bath  of  diluted 
sulphuric  acid,  sp.  gr.  1 -200.  After  this  process  the  elec- 
trodes are  dipped  into  an  aqueous  solution  of  sulphate  of 
magnesium,  which  is  allowed  to  dry  on  them,  and  they  are 
then  ready  for  use  in  the  battery,  the  electrolyte  for  which 
is  composed  of  diluted  sulphuric  acid,  sodium  sulphate,  and 
magnesium  sulphate.     There  are  39  claims. — G.  H.  R, 

Carbon  and  Zinc  Elements,  An   Electrolyte  for,  suitable 

for   Lighting   and   other    Purposes.      .1.    S.   Johansen, 
Odense,  Denmark.     Eng.  Pat.  23,123,  Oct.  8,  1897. 

Tut;  zinc  element  is  surrounded  by  a  paste  consisting  of 
equal  parts  by  weight  of  ammonium  sulphate,  potassium 
chloride,  and  zinc  oxide,  enclosed  in  a  well  sealed  jar. 
The  negative  is  carbon,  which  stands  in  a  strong  solution  of 
potassium  ohromate, — G.  II.  R. 

(fi.)-ELECTRO-METALLURGr. 

Copper  Refineries,  Electrolytic,  t  Tank  Residues,  Com- 
position and  Formation  of,  in.  E.  Kolier.  J.  Amer. 
Cheni.  Soc.     1897,19,    [10],  77s— 7S2. 

The  average  composition  of  the  vat  deposit  obtained  (I) 
during  a  year's  treatment  of  reverberator)-,  and  (II)  that 
from  three  months'  treatment  of  converter-capper,  are  as 
follows,  exclusive  of  oxygen  and  hydrate  water  ; — 


A*.. 

Au.. 
«  a., 
l'h.. 
In.. 
Sb.. 
As.. 
Se.  . 

Te.. 

IV.. 
s<V 


Per  Cent. 

63-89J  PO-3064] 
0-29G 

11-01 

0  :n  0-0098] 
3'93  'O-0S2OJ 
If  25  [0-0651 J 

J-ll      U'll.-.Ml 

°:*»j  [0-0098] 

5"J7 

■'    io 


II. 

Per  Cent. 

55-15  [0-3076] 

0-108 

13-82 

2-07 

a-;;i    0-003S] 

rit    11-0510] 
l-lili    n-ois'.ll 

0-72 

0-S9 

0-80 

W68 

The  numbers  in  squire  brackets  represent  the  percentages 
of  the  various  elements  in  the  unrefined  copper,  and  show 
therefore  the  nature  and  the  extent  of  the  refining  effected 
by  electrolysis.  From  these  numbers  it  may  be  found  that 
the  whole  of  the  silver,  gold,  selenium  and  tellurium 
remain  in  the  residue,  whilst,  of  the  other  elements,  there 
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are   left   ia    the  slime  in  the    two   cat  lively    — 

Co,  0-07,  0-08 j   Bi,  78-22,60-71  j  Sb,  61-14,  29-90 ;  and 
A-.  22-90,87-84  percent— W.  G.  M. 

PATENTS. 
Pipes,    Tube*,  and  other  Ariel,*,   Impts.  relating  to  tUc 
Electric  Deposition  <*/  Metal  on.     [Epicycloidal  motion."] 
\V.  Wright,    Acock-  Green.     Eng.  Pat.    190.     Jan.  7, 
1897. 
'I  in  apparatus  employed  foi 

both  internally  and  externally  at  operation  consists  of 

a  vat  containing  a  rotating  shaft  or  spindle  carried  on 
suitable  bearings,  and  having  mounted  on  it  three  built-up 
discs  which  aiv  adjustable  on  (he  shaft,  two  of  which 
support  the  tubes  to  be  coated,  whilst  the  third  carries  the 
anode  rods,  each  tube  having  one  extending  throughout  its 
entire  length.  The  tubes  are  loosely  mounted  in  sockets 
placi  '1  concentrically  on  the  inner  Burface  of  the  supporting 
disc  and  secured  by  the  pressure  of  springs  at  one  end,  or 
in-tead  of  such  sockets  and  springs,  hollow  gun  metal  pins 
may  be  employed  so  that  when  the  complete  fram 
revolved  in  the  bath,  the  tubes  have  an  independent  or 
epicycloidal  motion  imparted  to  them.— G.  II.  I!. 

Electro  Deposition  of  Mela      •  Impts.  in  Apparatus 

for  the.     1  Revolving  Barrel  .    A.  IS.  Co     ,  B  rminghum. 
I  ti      Pat.  1627.     Jan,  21, 

'I'm,  apparatus  which  is  intendi  ating  pens 

and  similar  small  articles,  consist-  of  two  concentric  re- 
volving barrels,  the  outer  of  which  is  water-tight  and  con- 
tains the  anodes,  whilst  the  inner,  which  1-  perforated  to 
allow   of  the    circulation   of  the    electro  Qtains    the 

cathodes  and  the  articles  to  he  plated.  A  water-tight  dooc 
affords  access  to  the  interior  of  the  inner  barrel,  and  su't- 
able  means  arc  provided  for  establishing  electric  co  .  ee.tion 
between  the  anodes  and  cathodes  and  the  source  of  electric 
Mi]i[ily.  In  a  modified  form  of  the  apparatus  the  inner 
barrel  is  shorter  than  the  outer,  leaving  a  sps  *  al  •  1  ih  end 
in  which  the  anodes  tre  placed,  and  the  ends  of  the  inner 
bam  1  are  perforated. — G.  II   H. 

Electro-Deposition  of  Copper  and  other  Metals,  [Mem- 
braneous Rubbers,  ay. J  j  Impts.  in  and  Relating  i<>  the. 
w ,  E.  II i\ -,  Manchester.  From  IC.  Dumoulio,  Paris. 
,  Bg,  Pat  2709,  Feb.  2,  1897. 

'I'm.  claims  embrace  "obtaining  n  smooth  homogeneous 
electro  deposit  of  metal  on  a  rotary  cathode"  ,  .  .  "by 
employing  animal  membranes  ['intestines,  bladders,  and 
shins'],  from  which  the  excess  ol  greasj  nod  flesh 
matters,  [' which  are  or  can  become  soluble  or  adhesive  at 
or  below  IC   C.j    the  *  critical '  temperature,  below   which 

it  is  proposed  to  work  the  electtoly  te    have  ben  1, i„i, 

wdiieii  come  into  lighl  contact  with  the  cathode."  .  .  . 
"  Means  h>r  circulating,  cooling,  oxidising,  and  filtering 
the  electrolyte"  .  .  .  purifying  the  electrolyte  [from 
organic  matter  by  permanganates,  enpric  oxide,  &o,  ; 
injecting  aii  therein,  and  afterwards  cooling,  &c, 

These  animal  membranes,  "consisting  of  un 
albumin,  fibrin,  and  g<  latin  "  the  inventor  terms  "  im 
nators,"  which  "arc  simply  arranged  In  contact  with  the 
oathodet  without  pressure,  bo  that  the  least  asperitj  or 
roughness  on  the  cathode,  seizes  upon  some  of  the  fibres 
and  filament-,  with  whioh  the  aspentiec  become  covered  or 
thatched  [temporarily   ,  bo  as  to  retard  the  fnrthei 

thereon."     I:   i-  observed,  with   reference  to 

the  pnrificati I  the  electrolyte,  that-  "  When  the  organic 

'  in;  into  solution,  the]  commence  to  adhere  to  the 

cathode,  and  become  imprisoned  in  it,    Then,  in  the  proci  is 
of  annealing,  these   matters  are   burnt,  and  tbu 
gases  within  the   metal  under  enormous  pressures,  Ihe 
being  the  making  ol   the  metal  short  and  brittle."     Patent 
referred  to     .1   1  .  I,'. 


XIl.-FATS,  OILS.  AND  SOAP. 

Lard    and    Butter,    Foreign     Fait    m  ,•     Deli   I 

('.  I!.  Cochran.      .1    Am.  i.  (  bene  SoO.  1897,19,796. 
s. ,  undi  r  Win.,  page  7  I. 


Edible  i  Analgsing  and   Discriminating. 
J.  8  in.  it  Pharm.  35,  •+>  s  Bull.  Assoc.  Beige 

d.  -  Cbim.  11,  160. 

uder  XXIII.,  page  76. 

PATENTS. 

-      ..  Improved  Process  for  Making.    11.  Gesell,  Berlin. 
Eng.  Pat  a  i  svo. 

The  saponified  mass  is  mixed  with  wool  fibre  previously 
impregnated  with  boric  aci  I.  bran,  and  oatmeal,  and  the 
SOap  salted  out  and  moulded  in  the  usual  manner. 

\.  M. 

Palm  Oil,  .1  tfea  or   Tmproe   IP  ■■•   It    olori- 

sat  ion    of.    ,).    I.     Garle    an  1    t '.    (  .    Erye,    both    of 
Mid  Uesex.     Eng.  Pat  28,682,  Dec.  15,  1896. 

Ozone,  02  mised  oxygen,  or  ozonised  air,  which  may 
contain  a  small  propori  !,s  ,,f  nitrogen,  is  forced 

or  drawn  through  the  palm  oil.  The  oil  i-  maintained  at  a 
temperature  sufficient  to  keep  it  liquid,  but  not  exceeding 
100   C,  until  the  decoh risation  is  1  implete. — C.  A   M. 

S    \p,  Impts.  in  the  ManuJ  3.  T.  Potts,  Brom- 

boro'  Pool,  I  bester.     Eng,  Pat  751,  Jan.  n.  1897. 

Clums  are  made  for  the  prodnction  of  liquid  soips  which 
will  not  congeal  at  ordinary  or  low  temperatures,  and  ■  the 
fluidity  of  which  result-  from  the  blending  of  two  or  more 
fatty  acids,  without  the  necessity  for 
According  to  claims  2  and  ■'-,  "  the  liquid  made 

from   a  mixture  of  two  or  more  a  '!"••' 

or    ••from    cocoa-nut   oil.    re-in.    an  I   one    or   more   of    the 
oil-  specified,"  viz.,  "  Animal,  mat-foot,  lard,  fish,  castor, 
.  olive,  ground-nut,  rape,  lins  scd,"  or  "  any    vegetable 
fatty  oil."— C.  A.  M. 

Oleir  Acid,  Impts.  in  the  Treatm  nt  of.    J.  David,  Paris. 
Eng.  Pat.  8700,  Feb.  II,  1897. 

Oi.t.n  mid  cooled  to  /  1  1  1-  treated  with  40  to  50  per  cent. 
of  its  weight  of  eon.'  sulphuric  acid  containing  about  S  per 
cent,  of  fuming  acid,  the  temperature  never  being  allow,. 1 
to  exceed  20  t  during  the  agitation.  After  standing 
12  hour*,  the  mixture  i-  run  into  cold  water  and  stirred, 
the  tempi  10   C       Met  about  two 

hour.-,  two  layers  are  formed — partially  converted 
and  dilute  sulphuric  ncid.  The  latter  is  run  off.  more 
water  ad  led  and  well  mixed  in.  and  after  24  hours  white 
crystals  separate  1  they  are  filtered  off.  The  crystals  melt 
at  about  IS  '  .an  I  amount  to  about  20  per  cent,  of  the 
«,  lit  of  oleic  ncid  taken,  The  brown  filtrate  1-  boiled 
i::  a  ressel  with  -team  for  no  hour,  wl-ci  il 
into  layers  The  lour  ol  those  1-  run  off,  tush  water 
ih,  ,  111  and  the  whole  boiled  until  all  traces  ol 
sulphuric  ncid  nrc  removed  from  the  upper  liver.  This  is 
now  cold-pressed  in  bags,  the  b'nek  oil  runs  off,  and 
there  remains  in  the  bags  a  hard  brittle  ma-- which  may 
be  purified  as  usual  in  stearin  work-.  The  pressed  muss 
melts  at  about  65  C,  and  the  yield  is  from  30  to  85  per 
cent,  of  the  oleic  aeid  treated,  By  the  mixture  of  these  two 
products,  a  -teariu  melting  at  about  54    C.  i-  obtained. 

— (.'.  A.  M. 

/  -  Manufa  'luring  l>j  M> 

Direct   Employment  of  Oleaginous   S  <</>.      -I    Montcr- 
rubio,  Bui  Eng.  Pat.  23,197,  t>.-t.  9,  1 1 

'I'm.  seeds  (pea-nut,  Ike.)  nre  cleaned,  crushed  into  a  fine 
te,  mixed  with  the  requisite  quantity  ol  (hot 

or  eo'di,  mid  the  mixture  well  stirred  and  beaten  until 
iniflcation   is   complete.     It  is  claimed  that,  in  addition 

to  the  saving  effected  by  the  utilisation  of  what  is  usu 

waste  product,  soaps  tlm-  pro  lu<  el  are  superior  h»  gienically 

to  those  made    tl tallow,  &C— <    .   A.  M. 
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XIII.-PIGMENTS,  PAINTS ;  RESINS, 
YARNISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 

PATENTS. 

Ink  or  Material  for  Printing  and  Similar  Purposes. 
A.  J.  lioult,  Middlesex.  From  E.  Maitre,  Paris.  Eng. 
Pat.  30,121,  Dec.  31,  1896. 

Tins  is  an  ink  termed  "  direct-or,"  consisting  of  an  intimate 

admixture  of  gold  or  bronze  powder  with  varnish  and  fixed 
oils,  and  specifically  of  a  mixture  of  gold  or  bronze  powder 
■with  cocoa-nut  oil,  palm  oil,  laurel  oil,  copal  varnish,  and 
damar  in  prescribed  proportions,  the  object  being  to  enable 
printing  and  bronzing  to  be  performed  in  one  operation. 

—C.  A.  M. 

Preserving  Sinn  hires,  Impts.in  Compositions  or  Paints 
for.  3.  \V.  Blake  and  S.  J.  Blake,  both  of  Gosport. 
Eng.  Pal.  0117,  April  13,  1897. 

Aluminium  powder,  turpentine,  and  gold  size  mixed  in 
suitable  proportions  into  a  thick  paste. — C.  A.  M. 

Slack  Pigments,  Process  for  Manufacturing  from  Carbo- 
naceous Materials.  K.  Strobentz  and  J.  Fried,  both  of 
Huda-lVst.     Eng.  Pat.  '21,718,  Sept.  22,  1897. 

Tins  invention  is  based  on  the  fact  that  certain  kinds  of 
brown  coal,  especially  lignites,  contain  certain  organic 
compouuds  which  form  black  compounds  with  metallic  salts. 
The  finely  pulverised  carbonaceous  material  is  mixed,  in  a 
suitable  proportion,  with  metallic  salts  (preferably  the  sul- 
phates or  chlorides  cf  iron),  with  or  without  the  addition 
of  certain  organic  substances,  such  as  tannic  acid,  gallic 
acid,  pyrogallic  acid,  or  similar  compounds.  Pigments 
manufactured  in  this  way  without  burning  or  igniting,  may 
be  substituted  for  the  lamp  black  and  black  pigments 
hitherto  employed.—  C.  A.  M. 

XIV.-TANNING.  LEATHER.  GLUE.  SIZE. 

Suede  Leather,  Bleaching,  Dyeing,  and  Finishing, 
Der  Gerber,  Nos.  553— 559,  1897. 

The  skins,  when  tawed,  are  usually  of  a  dull  grey  colour, 
unsuitable  for  dyeing  bright  or  light  shades,  and  must 
therefore  be  bleached.  This  is  usually  done  by  spreading 
the  skins  (grain  side  uppermost)  upon  canvas  or  linen. 
which  should  be  tightly  suspended  some  distance  from  the 
ground,  placed  with  a  southern  aspect,  so  as  to  get  as  much 
sun  as  possible.  Great  care  is  necessary  to  avoid  dirt, 
smoke,  rain,  or  specks  of  dust,  and  that  the  skins  should  he 
spread  out  fiat  without  crease  or  fold.  The  skins,  which 
must  be  taken  in  each  Dight,  to  be  put  back  in  the  morning, 
are  usually  bleached  white,  in  favourable  wecther.  at  the 
end  of  the  third  day  ;  they  are  then  washed  in  one  or  two 
changes  of  cold  water,  and  finally  in  water  containing  a 
small  quantity  of  Prussian  blue,  placed  upon  a  wooden 
horse  to  drip,  then  dried,  damped  back,  staked,  buffed, 
puaiieed,  and  redried,  and  are  ready  for  dyeing  any  shade. 

In  order  to  produce  bright  and  even  shades,  the  following 
rules  must  be  observed : — Absolute  cleanliness  of  all 
utensils;  the  dye-wood  extracts  must  be  perfectly  clear  aDd 
freshly  extracted.  This  is  best  done  for  these  goods  by 
pouring  boiling  water  upon  the  dye-wood  and  allowing  it 
to  macerate  for  a  short  time,  or  by  boiling  for  15  minutes. 
The  clear  solutions  must  be  added  to  the  dye-bath  in  small 
successive  portions  ;  this  gives  greater  depth,  and  is  more 
economical  than  adding  all  at  once.  The  skins  must  be 
kept  in  constant  motion  all  the  time,  and  as  soon  as  the 
desired  shade  is  obtained  the  skins  must  at  once  be 
removed  and  hung  upon  a  wooden  horse  to  drip. 

The  dyeing  is  usually  carried  out  in  circular  pine-wood 
tubs.  20  or  30  dozen  skins  are  put  in  at  once  and  are 
covered  with  warm  water.  They  are  trodden  with  the 
feet  until  thoroughly  soft.  The  dye  is  now  added  in 
small  quantities  until  the  required  shade  is  produced,  the 
operator  keeping  the  skins  in  motion  the  whole  time  by 
treading.     The  skins  arc   then  taken   out,  allowed  to  drip 


for  a  few  hours,  then  dried,  and  are  finished  by  damping 
back,  staking,  pumiced  if  necessary,  finally  dried,  and  they 
are  then  ready  for  the  market. — J.  G.  P. 

feather,  Currying  of.  Der  Gerber,  Nos.  553  —  559,  1897. 
The  currying  of  leather  may  be  divided  into  two  heads  : 
(1)  impregnating  the  leather  with  fats  in  order  to  fill  the 
leather  and  render  it  more  pliable,  to  add  weight,  but  not 
necessarily  to  combine  with  or  tau  the  leather:  ami  (2) 
impregnating  with  audi  fats  as  will  "  combine  "  with  and 
further  tan  and  preserve  the  fibres  of  the  leather.  Curry- 
ing in  general  makes  the  leather  more  resistant,  pliable,  and 
stronger,  as  well  as  preserving  the  fibres  and  adding 
weight  and  substance.  It  may  be  accomplished  by  smearing 
the  leather  when  damp  upon  the  flesh  side  with  grease,  and 
lajing  away  in  pile,  one  piece  upon  another,  flesh  to  flesh, 
for  periods  varying  according  to  the  thickness  of  the 
pieces  or  the  purpose  for  which  they  are  intended  ;  or  dried 
leather  may  be  treated  with  hot  grease  in  a  drum.  By  the 
first  process,  5  to  8  per  cent,  of  grease  penetrates  the 
leather,  and  by  drumming,  25  to  30  per  eex.'l.  may  penetrate. 
To  curry  leather  for  different  purposes,  the  following  ingre- 
dients are  recommended  :  — 

"  Strap  Butts  "  (and  similar  leathers  which  are  carried 
by  the  table  process). — A  mixture  of  wool-fat,  mineral  oil, 
and  light  tallow,  or  cod  oil  and  tallow. 

"  French  Wax  Calf." — Degras  and  wool-fat. 

"French  Calf." — Degras  and  wool-fat. 

"  Common  Brown  Calf."— 35  pail-  of  degras,  20  parts  of 
cod  oil. 

"  Black  Calf"  (not  generally  fully  tanned).—- In  parts 
of  degras,  10  parts  of  vaseline,  20  parts  of  wool-fat,  and  30 
parts  of  soft  tallOTT. 

Satiii  Calf. — Moellon  and  10  per  cent,  of  soft  tallow. 

Horse  Hide  (for  boots).— 40  parts  of  degras,  10  parts  of 
cod  oil,  20  parts  of  wool-fat,  and  30  parts  of  soft  tallow. 

Shoe  Butts. — GO  parts  of  degras,  20  parts  of  wool-fat,  and 
10  parts  of  resin  oil. 

Broirn  Sitae  Leather  t('aie). — 30  parts  of  degras,  30 
parts  of  cod  oil,  15  parts  of  wool-fat,  and  30  parts  of  soft 
tallow. 

In  preparing  these  mixtures  for  use,  some  care  is  neces- 
sary to  obtain  a  proper  mixture  of  the  fats.  They  should 
not  be  boiled  together,  but  the  hardest  fat  first  put  into  a 
suitable  vessel,  heated  to  13(1—110  C,  the  liquid  fats 
stirred  in  gradually  or  kept  constantly  stirred  by  some  suit- 
able appliance  until  almost  cold:  by  this  means  a  proper 
admixture  is  obtained,  and  the  harder  fats  do  not  crystallise 
or  separate  out  upon  the  surface  of  the  leather,  the  whole 
mass  permeating  into  the  structure,  coating  and  preserving 
the  fibres  and  filling  the  cavities.  (Jreat  care  must  be 
observed  in  the  selection  of  the  fats,  that  they  are  pure  and 
free  from  mineral  acids,  this  being  especially  necessary  with 
some  brands  of  degras. — J.  G.  1'. 


PATENTS. 

Trealmen'.  of  Raw  Hides,  fmpts.  in  or  relating  to.  E.  A. 
Muskett  and  J.  B.  Scammel,  trading  as  John  Burdon  aud 
Co.,  Loudon.     Eng.  Pat.  28,067,  Dee.  8,  1896. 

The  invention  consists  in  preserving  hides  and  skins  for 
shipment  by  snaking  in  tubs  or  tanks  containing  a  15  per 
cent:  solution  of  "boronitc"  ("  borouite  "  consists  of  95 
per  ceut.  of  boric  acid  and  5  per  cent,  of  thymol)  for  from 
1 — 3  hours,  and  then  drying  them  to  about  the  consistency 
of  india-rubber.  For  goods  that  are  shipped  wet  in  casks, 
the  process  is  the  same,  but  the  drying  is  dispensed  with. 
An  alternative  method  of  applying  the  "  boronite  "  for  hides 
iu  the  dry  state,  is  to  rub  it  well  on  both  sides  of  the  pelt. 

—J.  G.  P. 

Hides  and  Skins.  Impts.  in  Treating.  S.  Millar,  2,  Broom- 
park  Terrace,  Dennistouu,  Glasgow,  ami  C.  E.  Jliller, 
Hillhead,  Glasgow.     Eng.  Pat.  3180,  Feb.  6,  1897. 

Ax  essential  feature  is  the  use  of  formalin  (of  a  strength  of 
about  40  per  ceut.  formic  aldehyde).  Iu  practice,  details 
are  varied,  but  good  results  are  obtained  in  the  following 
manner  : — The  hides,  after  uuhairing  aud  the  neutralisation 
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'if  tlie  lime,  are  suspended  in  a  solution  of  from  3  —  i  g 

of  the  formalin  solution  to  from  1,400— 1,800  galls  of 

for  one  hundred  ox  hides  each  weighing  80  lb.     For  the  first 

pack  of  hide re  of  the  formalin  solutionis  nece  snry.    I  li  ■ 

formalin  renders  the  gelatin  in  the  hides  insoluble,  and  in 
the  after  processes  greatly  increases  the  absorptive  power, 
tannin  i^  taken  np  very  rapidly.— J.  G.  P. 

Imitation    Leather,    Improved    Mamtfaeturt     of.     I.    K. 
Bowman,  Newcastle-on-Tyne,  and  J.  Bowden,  Gati 
Fell,  Durham.     Eog.  Pat.  1587,  Jan.  20,  I  - 

Ix  carrying  out  this  invention,  anj  suitable  fabric,  such  as 

canvas,  cotton,  cloth,  or  the  like,  i*  first  boiled  in  a  solution 
of  tannic  acid  and  afterwards  treated  on  one  or  both  -ides 
with  a  size  of  linseed  or  other  boiled  oil  and  the  desired 
colouring  matter.  The  product  i-  dried  and  thi  a  tn  ated 
with  a  mixture  of  linseed  oil,  1  gall.;  best  dark  Prussian 
blue,  2  oz.  ;  vegetable  black,  1  or. ;  copal  oil,  I  oz  ,  pre- 
viously boiled  up  together  to  the  con-:-  lly.  The 
product  is  then  dried,  mid  may  be  embossed  or  grained  if 
desired. — J.  G.  I*. 

Z*i .  ltmi  ni  of  Leather  Wash ,  and  tht  Apparatus  <  mploged 

tht  n  in  ;  Implx.  in  m,  relating  to  lit. .    \  .3.  i:  iult,  London. 

From  <;.  Bngalant,  Barentin,  France.     Eng.  Pat.  24,080, 

I  let.  i  i,  i 

Tin  pa  •  ii'. .  describes  an  apparatns  for  the  conversion  of 

leather  waste    into  pulp.     The   claim    i-    for  the   process  ol 

manufacturing  such  pulp,  and  for  the  apparatus  by  which 

the  process  is  carried  out.  — J.  <;.  I'. 


XV.-MANURES,  Etc. 


id. 


Nitrification  in  Soils.     T.  Si  h  an,     Comptes  B 

1897,  125,  [21],  B84— 827. 

(prepared  by  intimately   mixing   quarts- 
Band,  clay,  and  chalk )  to  which  solutions   of   ammonium 
sulphate  were  added,  were  Kept  in  large   flasks  for  2|  to  n] 
and  the  nitric  nitrogen  determined.     The  following 
table  shows  the  composition  ol  and  the  amount  of 

D    which    was   nitrified.      Nitrifying    organisms    were 

-i   . 
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The  vcrj  incomplete  nitrification  in  Nos,  4,  5,  10,  and  II 

could  imt   he   due  to   wan)   of  air,   as  the   soils   were,  in 

\    case,  quite   permeable)    moreover,  in    Nos,    13-15, 

» In.  h  i  80  per  cent,  ol  clay,  and  more  water,  the 


whole   of  th  ■  ammonia   was  nitrified.     The   failure   in    the 
-  mentioned,  must  therefore  be  ascribed  to  insufficient 
water  in  presence  of  25— 3  'p.r  cj  With  regard 

to  the  remarkable  .  :Tect  brought  about  1>_»  a  -light   incn 
in  the  amount  of  clay,  or  by  a  slight  decrease  in  the  an 
of  water,  it  is  suggested   thai  th  -   under   which 

nitrification  was  diminished  were  due  to  the  limit  having 
below  which  the  capillary  attraction,  which 
■i-  the  water  and  dissolved  substances  on  the  soil 
became,  nearly  everywhere,  superior  to  the  oimo3e  which 
caused  the  water  to  penetrate  the  cells  of  the  microbes,  and 
thus  rendered  them  una'  food  from  the  t  The 

results    have    an    important    bearing    on     the    question     of 
nitrification  in  heavy  soils.— N.  H.  .!.  M. 

Bin       II        Vines      I         ro    ■    I',    iod  for  tht    i 
of.     A.  l'runet.    Comptci  :   125,    2S  ,839— 

Application  of  solutions   of  enpric   compounds   after  an 

epidemic  of  black  rot  prevents  subsequent  attack*,  but  the 

est  effect  is  produced  by  nn   application   From  two  to 

five  days  alter  the  acute  period  of  the  atta-k.  that  is,  five 
to  eight  days  after  the  fir-t  ap]  spots.    Al 

this  time  the  spores  are  liberated  in  great  numbers. 

If  it  should  happen  to  be  impossible  to  treat  in  time  to 
prevent  an  attack,  the  i  j  be  considerably  diminished 

by  thinning  the  leaves  and  then  at  once  treating  with  the 
copric  preparation.— N.  II.  .1.  M. 

Argon:  It*  Infiuenct  on   Vegetation.     T.  SchlcBsing, 
1  omptes  !:■  ad.  135,  [19] ,  719—  722. 

I  oi  author  has  made  comparative  experiments,  lasting  two 
months,  on  the  growth  of  plants  iii  artificial  atmospheres 
with  and  without  argon.  Measurements  of  the  height  and 
weight  of  the  plant"  produced  from  seed,  and  also  ol  the 
carbon  dioxide  consumed  and  the  oxygen  produced  by  them 
during  growth,  lead  to  the  conclusion  that  argon,  in  propor- 
tions similar  to  those  m  which  it  exists  in  atmospheric  air, 
i>  without  sensible  influence  on  vegetation.— J,  T.  D. 

Ilii.-i<    Slag,    Estimation    <>f    <  itrate-solubU     Phosphoric 

i        in,    ii.   Bdttoher.    Chem.  X.eit.   ls'j:,  21,   [95], 

Si  i  mi,!,  i  Will.,  ptigr  71. 

Basic   Slag,    Estimation   of    Citrate-sollMi     Phosphoric 
Acid  in.     M.  Passoo.     Zcits.  uogew.  Chcm.     -    I 

Si  i  Kiufi  r  Will.,  page  79 

XVI.-SUG-AR.  STARCH.  GUM.  Etc. 

Sugar  I  .  Mutual  Control  of.     I".  liu|Hint.     Hull. 

Assoc.  Chim.  is'.'T,  15," :  16—120. 

Km  i  owing  th.  Ii  ad  of  the  Migar  factories  in  Poland,  the 
ol  Chemists  interested  iii  sugar  works  iii  Franco 

inisni  a  similar  system,  The  results  of  s  number 
of  works  arc  grouped  and  co-ordinated,  and  communicated 
to  the  work-   ,-aeh   week,  two   days  pi  ion,  in   the 

form  of  a  table  in  which  each  factory  is  represented  bj 
a  number,  names  being  suppressed  to  respect  legitimate 
scruples.  Since  the  star!  in  1891,  when  14  works  entered, 
the  number  has  remained  stationary  al  13,  a  few   work-  not 

continued  their  subscription  of  2  >  francs,  and  i  then 
having    replaced    them.      A    larger    number    would    enable 

iseful  generalisations  to  be  n 

lly  comparing  the  r.  -oil-  of  his  own  works  with  those  of 
-hbours  the  manufacturer  may  see  whether  his  work 
is  good  or  bid.  seize  upon  defect*  and  remedy  them. 
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Purity  about  equal   to  that  of  the  beetroot  juice.     Sugar 
lost  in   the  cossettes  from  0-10  to  0-40;   meaD,  0-25.     In- 
determinate hisses  in  diffusion,  0'02  to  1  ■  J  per  cent. ;  niean, 
0'20,  increasing  towards  the  cud  of  manufacture,  which 
shows  that  there  must  be  either  a  transformation  of   sugar 
in    the  diffusion,  or  at  least  an  alteration  of   polarisation. 
The  losses  of  sugar  in  filtration   vary  from  O'Ol  to  0'05  per 
cent,  of  beetroots.     Losses  of  sugar  in  the  scums  vary  from 
0'02to0'54,  mean,  O'l.     This   loss   shows    a    diminution 
from  1891   to   1897,   proving  that   the   manufacturers  have 
devoted  their  attention  to  avoiding  it.     Indeterminate  losses 
0'12    to    l-80,    diminishing     sensibly    in    later    campaigns. 
Losses    during   evaporation    and    boiling     are    not    given. 
Total  loss  0-45  to  2-30,  witli  constant  diminution  the  three 
last  years.       Tne  quantity  of  lime  used,  varies  from  £  to  4 
per  cent,  of  the  weight  of  the  beetroots;  mean,  2-5(1.     The 
alkalinity  of  the  first  earbonatation  juice  varies  about  1  grm. 
of  CaO  per  litre.     That  of  the   second,   between   0'40   and 
O'l  :  mean,  0"25.     Polarisation  of  first  jet  massecuite,  71  to 
87,  with  a  saline  coefficient   cf  10  to  48,  and   purity  of   "7 
to  93°.     Polarisation  of  the  second  jet  massecuite  60c  to  73°, 
saline  coefficient  6 '50  to  14,  and  purity   60J  to  79°.      Nut  a 
single  factory  determined  the  sugar  crystals  in   the   mass. 
cuite.     The   returning   of  spun   syrups  was  practised   to  a 
greater  or  less  extent  in  all   the   works.     The  yield   of  first 
jet  sugar  per  cent,  of  beetroots,  varied  greatly,  from  6 '50  to 
10,    according    to    the    quantity   of    svrup    returned,    and 
according  as  mixing  or  crystallisation   in  movement  were 
employed.     One  palpable  fact  appears  from  the  table?,  that 
those  works  using  returned  syrups  obtain  a  higher  yield  of 
first  jet  sugar.     There  is,  therefore,  an  indisputable  advan- 
tage in  adopting  this  process.     The  charge  of  cossettes  per 
hectolitre  of  capacity  of  diffusers  varies  from  So  to  62  kilos. 
The    quantity   of  beetroots   worked  in    12    hours   per    100 
hectolitres  of  available  capacity  of  diffusers  is  very  variable  : 
from  25  to  55  thousand  kilos.     Diffusion  was  carried  out  at 
75°  to  85°  G.,  and  it  is  remarked  that  those  works  which  use 
higher  temperatures,  obtain  a  diffusion  juice  of  lower  purity 
than  that  of  the  natural  beetroot  juice.     No  correlation  was 
observed  between  the  exhaustion  of  the  cossettes  and  the 
temperature  of  diffusion,  too  many  causes   influencing   the 
exhaustion;    the  number   and    capacity   of    the    diffusers, 
the   rapidity  of  working,  the  thickness  and  quality  of    the 
cossettes,  &c.     The  percentage  of  CO.,  in  the  furnace  gas  i- 
22  to  :>:J,  mean  25.     The  duty  of  the  lime  furnaces  which  do 
not  give  a  richness  of  30   is   evidently  detective.      With  one 
or    two    transient    exceptions,    no    one    tested   the  reducing 
sugars.     This  is  obviously  wrong,  for  normal  beetroot  juice 
almost  always  contains  a  more  or  less  considerable  quantity 
of  reducing  sugars.     No  one  took  the  trouble  to  determine 
the  viscosity  of  the  juices  and  syrups.     It  is  to  be  hoped 
that  this  question  will   in  future   receive    the   attention    it 
deserves.— I,.  J.  de  W. 

Cane  Sugar,  '/'lie  Crystallisation  of,  in  Practice.    I  'laasseo. 

Zens,  fur  Klibenz.  Ind.  1897,47,  799. 
The  author  has  investigated  very  thoroughly,  and  illustrates 
by  numerical  results,  the  following  points  ; — The  crystal- 
lisation of  juices  and  syrups;  the  most  favourable  conditions, 
in  respect  to  temperature  and  concentration,  determining 
the  same  ;  and  lastly,  the  composition  of  massecuites  and 
of  the  adhering  syrups,  at  various  stages  of  the  boiling  pro- 
cess. It  is  shown  that  an  importaut  connection  exists 
between  the  degree  of  supersaturation  of  the  mother-syrup, 
the  time  of  boiling,  and  the  proportion  of  sugar  that  crystal- 
lises out.  Supersaturation  of  the  syrup  does  not  in  all  cases 
accelerate  the  rate  of  crystallisation  in  the  unit  of  time,  lint 
frequently  brings  about  the  reformation  of  small  crystals — 
a  result  sought  to  be  avoided.  Depending  on  the  purity  of 
the  juice,  the  coefficient  of  supersaturation  should  not 
exceed  1*1  to  1*8.  In  many  sugar  manufactories,  the 
dimensions- and  form  of  the  vacuum -pans  are  by  no  means 
calculated  to  satisfy  the  rule  that  boiling  should  be  conducted 
slowly  ;  and  it  is  clear,  that  in  such  cases,  it  may  be  advan- 
tageous to  put  back  and  rework  the  draiuiugs  and  syrups, 
us  a  means  for  protracting  the  boiling  process.  In  respect 
to  pure  '•  thick  juice/'  the  limit  of  purity  of  the  mother- 
syrup  may  he  put  down  as  80°,  to  secure  which,  a  definite 
time  of  boiling,  and  therefore  a  definite  amount  of  vacuum 
space  is   required.     As   regards   crystallisation    (aided   by 


agitation)  in  conjunction  with  "  first  products,"  two  modes 
of  procedure  are  to  be  distinguished.  Firstly,  assuming  it 
be  desired  to  reduce  the  purity  of  the  mother-syrup  to 
about  72',  the  massecuite,  after  addition  of  syrup,  should  he 
boiled  down  until  it  contains  8 — 8i  per  cent,  of  water  ;  or,  if 
highly  concentrated,  should  he  at  once  diluted  with  hot  syrup, 
and  allowed  to  cool  in  12 — 18  hours  to  50? — 60°.  Slower 
coding  is  purposeless,  as  the  yield  of  sugar  is  not  increased 
thereby.  If  more  complete  separation  of  the  sugar  be 
desired,  the  water  percentage  should  be  reduced  to  6 — 7, 
the  mass  cooled  to  70°,  stirred  until  a  considerable  quantity 
of  sugar  has  crystallised  out,  and  finally  cooled  to  50°,  but 
not  lower. —II.  T.  P. 
Sugar    Solutions,   Action    of    Sulphurous    and    Ifi/posul- 

phurous  AM  on.     L.  lleaudet.     Bull.  Assoc.  Chim.  1897, 

15,  90-97. 
The  author  finds  that  sulphurous  acid  has  no  appreciable 
destructive  action  on  solutions  of  pure  sugar  below  55D  C.  ; 
at  higher  temperatures  the  destruction  of  sugar  increases 
rapidly  with  the  temperature,  increases  likewise  with  the 
acidity  and  with  duration  of  contact,  but  iu  the  latter  ease 
in  a  deceasing  progression;  it  decreases,  finally,  with  the 
concentration,  if  the  acidity  per  cent,  of  liquid  remains 
constant,  and  increases,  on  the  contrary,  if  the  acidity  per 
cent,  of  sugar  remains  constant. 

The  introduction  of  a  quantity  of  impurities,  even  very 
small,  prevents  the  destructive  action  of  sulphurous  acid 
on  sugar.  The  author  agrees  with  Aulard  that,  at  the 
ordinary  temperature,  a  syrup  from  either  the  cane  or 
beetroot,  whether  containing  glucose  or  not,  and  containing 
the  impurities  of  these  products,  undergoes  no  inversion  by 
an  acidity  produced  by  sulphurous  acid.  That  the  same 
syrup,  evaporated  in  a  vacuum  to  massecuite,  that  is  to 
85  C.,  undergoes  no  inversion  or  denaturing  of  saccharose. 
Hi'  is  also  of  the  opinion  of  Vivien,  that  sulphurous  acid 
does  not  attack  impure  sugar  solutions;  it  acts  by  dis- 
placing organic  acids,  forming  alkali  or  alkaline  earthy 
sulphites.  The  acidity  of  beetroot  syrup  set  at  liberty 
by  sulphurous  acid  is  without  action  on  sugar. 

llyposulphurous  (hydrosulphurous}  acid  is  without  de- 
structive action  on  solutions  of  sugar,  pure  or  impure. 

— L.  .1.  de  W. 

Molasses  and  Osmosis  Liquids,  Polarisation  of.     [Clarifica- 
tion:]     .1.  Iliamant.     Cbem.  Zoit.  1807,  21,  9S1—  982. 

Tin:  polarimetric  examination  of  molasses  and  osmosis 
liquids,  is  almost  universally  preceded  by  clarification  with 
basic  acetate  of  lead  :  and  various  methods  have  |heen 
suggested  for  getting  rid  of  (he  excess  of  lead,  which,  as 
has  been  repeatedly  shown,  may  influence  the  rotation  of 
the  liquid,  aud  besides,  causes  it  rapidly,  to  become  turbid 
on  exposure  to  air.  For  the  purpose,  the  author  highly 
recommends  zinc-dust.  The  clarified  liquid,  filtered  from 
the  lead  precipitate,  is  mixed  with  a  little  zinc-dust  and 
well  shaken.  The  excess  of  lead  is  almost  instantly  thrown 
down,  and  the  liquid,  when  filtered,  remains  bright,  anil 
besides,  i«  distinctly  paler  than  would  otherwise  he  the  case. 

—II.  T.  P. 

Sugar  Solutions,  Action  of  Sulphurous  Acid  on.    K.  Urbain. 
Bull.  Assoc.  Chim.  1897,  15,  97— 10G. 

After  the  action  of  the  sulphurous  acid  en  the  sugar 
solutions,  the  author  not  only  determined  the  sugar  and 
glucose,  but  the  sulphurous  acid  by  iodine,  and  the  total 
sulphur  acids,  after  oxidising  with  chlorine,  thus  obtaining 
the  SO.,Ha  arising  from  the  oxidation  of  sulphurous  acid. 

When  the  treatment  with  sulphurous  acid  was  carried  out 
in  a  vacuum  of  70  cm.  of  mercury,  only  traces  of  sulphuric 
acid  were  found,  and  the  glucose  formed  was  either  nil  or 
much  less  than  when  the  sulphitation  was  carried  out  in  the 
open  air ;  considerable  quantities  of  sulphuric  acid  being 
found  in  the  latter  case.  The  author  therefore  concludes 
that  the  oxidation  of  sulphurous  acid  plays  a  considerable 
pare  in  the  reaction. — L.  J.  de  W. 

Electro-hyposulphite  (Ht/drosulphite)  Treatment.     [Sugar 

Solutions.]      K.   Urbain.     Pull.  As~oc.   Chim.    1897,    15, 

106—115. 

A    complete     description    of    the    patented     process    of 

electro-hyposulphite  treatment  will   be   given    in    a   future 
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communication  ;  the  present  paper  is  confined  loan  account 
of  tin1  studies  made  to  establish  the  process,  viz.,  the 
conditions  of  inversion  of  sugar  b\  hyposnlphnrous  l  bydro- 
Bulphurons)  acid,  SO  II  \  on  its  employment,  its  elimination, 
and  the  degree  of  purification  effected. 

Invertionof  Sugar  by  Hyposulphurova  Arid. —  A  • 
was  prepared  containing  :il"S  per  cent,  of  Becond  jet  Bugar, 
and  this  was  Bulphited  in  a  vacuum  at  in'  < '.  until   it   con- 
tained   1*42  grm.   of  sulphurous   arid   per   litre.      Eight 
samples  ol  ich  were  poured  into  capsules  containing 

1  grm.  of  zin"  in  powder,  and  after  remaining  at  rest  for 
15  minutes  thej  wen-  raised  to  temperatures  of 
IOQ  C,  and  maintained  at  definite  temperatures  for  an 
hour.  The  acid  solution  was  then  neutralised  by  normal 
soda  solution  and  oxidised  by  oxygenated  water.  The 
latter  precaution  is  indispensable,  hyposulphites  reducing 
the  copper  solution.  Even  at  90  ' '.  uo  inversion  was 
found  to  have  taken  place;  at  100°  C.  Only  0 '  42  grm.  of 
glucose-  per  100  c.e.  was  found;  this  nun  have  been  due 
to  the  action  of  the  zinc  not  having  been  complete,  and 
that  free  snlphurous  acid  was  -till  present. 

Inversion    of  Sugar  by  "  I  osiilphiting."     The 

apparatus  employed  consists  of  a  Leclancbd  cell,  in  winch 
;>n  alternating  series  of  anodes  ol  lead  and  cathodes  of 
zinc  are  arranged,  the  electrodes  being  placed  8  mm.  apart 
to  diminish  internal  resistance.  The  vessel  i-  heated,  and 
a  current  ol  sulphurous  anhydride,  introduced  by  a  g 
tube  opening  below  the  electrodes. 

The  process  is  so  arranged  thai  the  quantity  ol  S  i  >_. 
introduced  corresponds  to  the  quantity  ot  oxide  of  lead 
set  at  liberty  by  electrolysis.  The  source  of  electricity 
«as  two  bichromate  batteries  arranged  for  quantity.  The 
operation  was  continued  for  on  hour,  after  which  the  liquid 
was  filtered,  the  filter  washed,  and  the  solution  brought  to 
it-  i  riginal  volume  by  evaporation  in  i  vacuum,  and  tested 
for  sugar  and  glucose,  observing  the  same  precautions  as 
No  inversion  was  Found. 

The  (leenlori-ation  produced  bj   hyposulphurous  (hydro- 
sulphurous  i  Bcid  i-  remarkable  and,  for  the  same  quantity  of 

sulphur,  ge Uy  much  greater  than  with  sulphurous  acid, 

the  colour  of  a  normal  syrup  being  'J.  thai  of  the  sulphited 
syrup  2 '9,  and  that  of  the  electro  hyposnlphited  sj  rup  0*9. 

There  seems (i treason  to  believe  that   ths  decolorisation 

rved   bj  Battul  during  electrolysis  maj  have  a  marked 

influence  here.     Anj  metal  t renient  for  purification  maj 

be  used  as  soluble  anode,  bul  economical  reasons  give  the 
preference  to  zinc. 

The  elimination  of  the  arid-  of  lulphur  by  oxidation  is 
somewhat  difficult.     Hyposulphurons  acid  on  decompos 
gives  thiosulphuric  acid,  and  the  hydrosulphyl  which  this 
acid  contains  renders  its  oxidation  difficult  \  il  is  prec 
for  this  reason  that,  as  is  well  known,  bj  posulphurous  acid 
cannot   be  determined   bj  iodine.     By  the  use  ol   bu  i 
of  oxygenated  water,  however,  a  complete  elimination  may 
be  effected,  baryta  being  added  to  remove  the  Si  i,  1 1    formed. 
This  elimination  is  mnch  more  difficult  Ih  in  bj  electrolysis, 
the  latter  alone  allowing  of  the  introduction  ol  n  metallic 

oxide  and   affording  a  supplementary  purificat as   well 

as  the  i  limination  oil  the  reducing  agent. 

By  operatin  uicc,  and  by 

employing  anodes  "i  lead  when  acting  on  syrups,  the 
following  comparative  results  were  obtained: — 
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Rice  Starch,  Progress  in  the  Manufacture  nf.    L.  Hanc- 
tnanu.     Chem.  Zeit.  1897,21,982—984. 

I J  l  glKO  the  two  last  years    no   alterations    have  been  made 
in  the  softening  and  grinding  processes,  and  none  of  the 
-litutcs    for     caustic     foila    as     a    steeping 
medium  ha  looted.     An  improved  form  of  cylin- 

drical sieve,  however,  has  been  introduced,  built  up  of  a 
-   of  frames  bolted  together,  and  covered  separately 
with  silk  gauze.     By  this  means   a  defective  spot   in  the 
gauj  ted,  as  it  were,  and  may  be  made  good  at 

comparatively  small  expense,  -miller  pieces  of  gauze  or 
sound  portions  of  old  coverings  being  utilised  for  the  pur- 
l'or  cleansing — an  operation  that  is  frequently  too 
long  delayed — very  weak  hydrochloric  acid  should  be  used, 
and  the  gauze  afterward-  spread  out  un  a  -mouth  sut 
and  brushed  with  soft  water. 

Ilundl  auseti.  in  a  lecture  delivered  before  the  "  Verein 
f Or  Gewerbefleiss "  (June  1896),  has  pointed  out  that  the 
chief  aim  of  the  starch  manufacturer  must  be  to  make  his 
processes  continuous  and  automatic  He  attributes  the  fact 
that  this  object  bat)  not,  in  general,  been  realised,  to  the 
public  demand  for  starch  in  pieces  or  rod  shaped  fragmi 
instead  of  the  powder  form.  Hundhausen  farther  condemns 
the  ase  of  centrifugals  as  being  uneconomical,  and  an 
obsta  tinuous  working,  and  has  introduced  a  hem. 

Zeit  1697,  21,  777)  a  system — almost  perfectly  contin 
in   operation — for    the  manufacture    of    w beaten    starch,  in 

which   the   separati <(  the   starch   from  gluten,  fee.  i- 

effected  bj  mean-  of  a  shallow  settling  gutter  in  combina- 
tion with  a  Miction  pump.  This  system  the  author  con- 
sider- to  be  .i  distinct  improvement,  likely,  in  the  future,  to 
be  generally  introduced  in  the  starch  industry.     In  the 

Of   ric.    -larch,  the    gutter    system    Would   probably  ha'. 

be  supplemented  b]  deep  settlinj  centrifugals,  in 

order  to  effect  a  complete  pui  I  the  starch. 

Siemens  and Halske's ]  r.Pat.70,(  13), although 

it  ha-  _\  ieided  excellent  results  in  the  manufacture  ol  potato 

starch,  ha-,  a-  yet,  UOl  been  applied  to  rice. 

for    moulding    purpose.,   an   pressor,     apparatus    I-    now 

largelj   employed.     The  difficulty  at   first   i  d,  in 

ling    the    production   of    rough    surfaces    in    the  pie 

doe-  not  aiise  it  the  -tareh  be  sufficiently  liquid. 

Much  care  is  required  during  the  final  drying  process  in 
order  that  the  starch  blocks  may  break  up  into  well-shaped 
nice.  -     To  i  certain  extent,  success  or  failure  may  be  fore 

told  b)  the  form  of  the  fissures  lir-t  appearing  in  the  blocks. 

When  the  starch  is  dried  too  rapidly,  the  fissures  formed 
are  numerous  and  ragged  in  outline,  and  ragged,  dull,  and 
result,  which  readily  crumble  during 
transit.  Success  is  indicated  bj  bold,  well-mark.  ■ 
If  drying  be  conducted  to  .  slowly,  the  fissures,  although 
Willi  to  i  wavy  course  in  the  interior  of  the  block, 

and  irregulai  pieces  result.     The  same  thing  happens  when 
the  development  of  the  fissure  is  hindered  hv   panic 
gluten,   fibre.   &c.      In   practice,   the  blocks   (planed   and 

wrapped   in    pi;  I    be   kept    for   g— M  days    in    the 

drying  chamber  el  the  ordinary   temperature,  after  which 
the  temperature  maj   I"-  raised  gradually,  cnmmencu 
85   C,  incn  -   C.  during  the  days,  and 

then  slowly  to  82 — 85  C.  Starch,  dried  al  too  high  a 
ti  mcerature  during  the  earlier  Btages,  lost  -  it-  clour  and 
brightness, and  ma]  become  quite  yellow,  ■  when 

ultramarine  ol  a  pure  blue  or  blue-green  shade  has  been 

i  staining. 

Fermentation  i-   the  danger  mostly  lobe  feared 

b,  but  especially  when  the  starch  is  still  contaminated 
with  gluten.     In  the  settling  tanks,  &c,  fermentation,  by 
reason  of  the  bubble-  ofcarbonii    u  id  gaa  evolved, prevents 
the  complete  depi  sition   of   the  starch.     At   a  later  - 
i  draining  boxes),  when  the  starch  i-  -till  fluid,  cavitii  ■ 

formed  in  the   mass.      When  the  tnoislure  bus  been  reduced 

loan    :u  per  cent.,  cavities  arc  no  longer  formed,  but  the 

carbon  dioxide,  in  escaping,  produces  line  cracks  radiating 
in  all  directions,  and  the  block-,  when  dry,  break  up  in  a 
\,r\  irregular  manner.     Blocks  affected  in  this  waj  maybe 

detected  bj   the   hollow    sound   tl:  i    when    struck. 

This  fault,  which  usually  may  be  i  bserved  in  the  initial 
st.iges  of  drying,  indicates  a  very  faulty  system,  i.e.,  the 
Starch  has  not  been  properly  purified,  and  must  be  reworked 
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To  this  end  (be  acid  formed  should  be  neutralised  with  a 
concentrated  solution  of  Na;C03,  and  the  starch  then  stirred 
up  with  a  solution  of  caustic  .soda  (I '6  grms.  of  NaHO  per 
litre),  and  again  centrifugalised  or  otherwised  purified.  In 
warm  weather  it  is,  however,  advisable  to  dry  the  starch 
completely,  prior  to  such  treatment,  in  order  to  kill  the 
bacterial  germs. 

In  practice,  either  sulphurous  acid  or  caustic  soda  are 
employed  to  prevent  fermentation.  Tn  the  ease  of  soda, 
the  amount  to  be  used  varies  according  to  circumstances, 
and  in  any  ease  can  be  decided  only  by  long  experience. 

From  a  financial  point  of  view,  the  years  1895-96  have 
proved  very  satisfactory.  The  average  price  of  rice  starch 
during  this  period  was  46 — 50  M.  per  100  kilos.,  and  the 
annual  production  20,(100  tons,  of  which  8,000  tons  were 
exported. — II.  T.  P. 

Sorghums,  A  Process  for  the  Treatment  of,  for  While 
Starch  and  By-Products.  C.  Dobrin.  Zeits.bir  Spiritus- 
inu.  1897,20,  -118. 
The  seeds  of  the  different  sorghums  contain  about  iju  per 
cent,  of  starch,  which  hitherto  has  not  been  extracted  as 
such,  because,  when  treated  by  ordinary  methods,  a  colour- 
ing matter  remains  on  the  granules.  The  author  has 
devised  a  process  (tier.  I'at.  1896,  94,954),  in  which  the 
seeds,  either  whole  or  ground,  are  treated  at  a  low  tempera- 
ture with  a  dilute  solution  ( 2  to  -1  per  cent.)  of  alkali 
peroxide,  or  a  mixture  of  a  caustic  alkali  and  hydrogen 
peroxide.  The  mass  is  then  washed  with  water  anil  treated 
with  dilute  acid  or  an  acid  salt,  and  the  starch  separated 
from  the  husks  in  the  usual  manner. 

liy  aerating  the  deeply  coloured  alkaline  liquid,  it 
becomes  partially  decolorised,  and,  on  neutralisation  with 
the  acid  washings  {toe.  cit.},  a  white  gum  is  precipitated, 
serving,  when  washed,  dried,  and  mixed  with  the  decolorised 
husks,  as  a  cattle  food.  If  the  brown  alkaline  liquid  be 
immediately  neutralised  with  the  washings,  a  dark,  highly 
nitrogenous  precipitate  is  obtained,  which  can  be  applied  as 
a  manure. — J.  L.  B. 

Olutose  i    .1    New   Sugar.     ('.    A.    Lobry  de   Bruyn   and 
W.  Alberda  van  Ekenstein.     Hull.  Assoc.  Chim.   1897, 

15;  163. 

Ix  their  researches  on  the  action  of  alkalis  on  the  sugars. 
the  authors  have  found,  among  the  products  of  transforma- 
tion of  glucose,  levulose,  or  mannose,  another  sugar  which 
they  name  glutose.  It  is  not  ferment  able,  and  i-s  present 
in  foreign  molasses.  Its  presence  will  doubtless  explain  the 
indeterminate  losses  in  canc-gagar  factories  and  in  distilleries 
using  molasses.  The  publication  of  the  results  has  been 
delayed  lor  a  year  in  the  hope  of  obtaining  it  in  a 
crystalline  form,  hut  so  far  without  success. — I..  J.  de  W. 

Caroubinose  and  d- Mannose.     A.  van  Ekenstein. 
Comptes  Bend.  125,  [19],  719. 

Eithont  (this  Journal,  1897,  749  and  817)  has  described 
a  new  sugar — caroubinose.  The  author  has  prepared  this 
according  to  the  directions  of  Effront,  and  finds  that  it  has 
all  the  properties  of  (/-mannose. — J,  T.  I). 

Ammoniacum  Resin,  Gum  from.     M.Frischmuth.     Fharm. 
Zeits.  Russl.  1897,  36,  617. 

Tuf.  gum  from  the  Ammoniacum  resin  of  Peucedanum 
Ammoniacum  is  very  much  like  gum  arahic.  Its  composi- 
tion is  represented  by  the  formula  2CaH10O0.CafIsO4.  When 
oxidised  with  nitric  acid,  it  yields  mucic  acid  and  galactose, 
but  not  saccharic  acid.  When  distilled  with  dilute  hydro- 
chloric acid,  an  amount  of  furfuraldebyde  is  produced 
corresponding  with  10'CO  per  cent,  of  arabinose.  Hydro- 
lysis with  dilute  sulphuric  acid  yielded  galactose,  arabinose, 
a  third  sugar,  probable  mannose,  and  an  acid. 

—X.  II.  J.  M. 

Suyar  Cane  ami  Beetroot,  Direct   Estimation   of  Sugar  in. 
J.Zarnaron.     Bull.  Assoc.  Chim.  1897,  15,  74. 

Sec  under  XX I  If.,  page  "5. 


Sugar  in  Itte   Cane,  Direct  Estimation  of.     H.  Pellet. 
Bull.  Assoc.  Chim.  1897, 15,  70. 

See  under  XXIII.,  page  75. 

I.,  rulose  :  Preparation  from  Mannite  by  Fermentation. 
Vincent  and  Delachaual.     Comptes  Rend.  125,  [19],  716. 

Nee  under  XXIV.,  page  78. 

PATENT. 

Sugar,  Impts.  in   tin    Mannfacturt  of,     A.    Verley,    Paris, 
Franc-.      Eng.  I'at.  1338,  Jan.  18,  1897.' 

The  juice  is  rendered  slightly  alkaline,  and  submitted  to  the 
action  of  ozone  or  ozonised  air  until  the  reaction  is  nearly 
neutral.  A  current  of  sulphurous  acid  is  passed  through  to 
completely  neutralise  the  alkali,  and  the  liquid  is  filtered. 

—.1.  L.  B. 

XVII.--BKEWING.  WINES.  SPIRITS.  Esc. 

Fermentation  without  Yeas'  Cells.     E.  11a.  liner  and 
K.  Rapp.      Her.  1897,  30,  266S— 2678. 

In  order  to  prove  that  the  fermentative  power  of  yeast-juice, 
or  zymase  (this  Journal,  1897,  156  — 157),  as  the  authors 
call  it,  is  not  due  to  the  presence  of  living  cells  (as  has  been 
suggested),  the  following  facts  are  cited  : — 1.  Yeast-juice, 
when  passed  through  a  Chamberlaud  filter,  retains  its  fer- 
mentative power  unimpaired.  2.  A  freshly  prepared  yeast 
extract,  when  kept  for  a  few  days,  loses  its  activity  com- 
pletely, which  would  not  be  the  case  if  yeast  cells  were 
present.  The  deciva.se  in  activity  is  due  to  the  action  of 
peptouising  ferments  in  the  juice. 

In  comparing  different  yeasts,  the  authors  find  that  some 
yield  an  active  zymase,  whilst  others  do  not.  Again,  a 
yeast,  originally  active,  when  stored  for  a  few  days,  becomes 
inactive,  i.e.,  yields  an  extract  having  no  fermentative  power 
whatever.  From  an  active  solution,  absolute  alcohol 
throws  down  a  precipitate  which  still  possesses  fermentative 
power.  Similarly,  yeast-extract,  evaporated  in  vacuo  at 
.'(a  C.,  will  retain  its  power  for  several  months,  in  absence 
of  air. 

As  regards  the  action  on  zymase  of  substances  which 
check  the  action  of  yeast,  the  following  observations  are 
made  :  — 

Zymase  excites  fermentation  in  wort  containing  up  to 
50  per  cent,  of  solids  in  the  shape  of  cane-sugar,  dextrose, 
or  glycerin ;  hydrocyanic  acid  completely  checks  the  fer- 
mentative power  of  zymase,  but  its  activity  may  be  restored 
by  a  current  of  air  passed  through  the  liquid,  or  by  addition 
of  hydrogen  peroxide.  Zymase  liberates  oxygen  from 
hydrogen  peroxide,  but  loses  its  power  of  doiug  so  if  pre- 
viously treated  with  hydrocyanic  acid.  The  power  is 
restored  by  long  aeration. 

A  series  of  fermentation  experiments  is  described,  the 
results  of  which  show  that — 

(1.)  At  ordinary  temperatures  the  fermentative  power  of 
zymase  (in  cone-sugar  solutions)  diminishes  rapidly  alter 
the  first  24  hours,  and  falls  to  zero  in  :t — 4  days.  Compared 
with  that  of  ordinary  yeast,  the  fermentative  power  of 
zymase  is  very  small — several  hundred  times  less. 

(2.)  At  higher  temperatures,  the  action  of  zymase 
becomes  at  first  greater,  but  afterwards  diminishes  more 
quickly  than  at  low  temperatures. 

(3.)  1 — 2  per  cent,  of  As  2<  >.,  (dissolved  in  K2C03)  may 
be  added  to  zymase  solutions,  in  order  to  destroy  bacteria, 
Ike.,  without  sensibly  affecting  the  fermentative  capacity. 

(4.)  The  rate  of  diminution  in  the  activity  of  yeast-juice, 
when  kept,  depends  on  the  temperature.  At  0  C.  very 
little  chauge  occurs  in  24  hours  ;  at  7' — 8°  C.  the  activity 
diminishes  to  less  than  one-haif  in  the  same  period. 

(5.)  The  activity  of  zymase  is  not  influenced  by  some 
micro-organisms,  e.g.,  yeast-cells ;  nor  is  old  juice  {i.e., 
inert  juice)  rejuvenated  bv  the  action  of  veast-cells. 

— H.  T.  P. 

Malt,    The    Production    of  Good.      W.    Windiseh. 

Woeheuschr.  f.  Hrauerei,  1897,  14,  520— 52:i. 

Tub  author  begins    by  making    it  clear  that  he  does  not 

advocate    the    use    of    "forced"'    malts    in    brewing,   but 
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rK  such  mult-  as  thoroughly  bad.  yielding,  as  they 
do,  beers  poor  and  tbiu  in  flavour,  ami  lacking  stability. 
-  the  various  Btages  of  the  malting 
process,  the  author  combats  the  prevalent  opinion  that  a 
faultless  malt  can  be  produced  only  from  the  t 
varieties  of  barley,  such  a-  Bohemia",  Stc.  As  a  matter 
of  fact,  malts  satisfactory  in  every  way  ma]  be  tai 
ont  from  the  common  barleys,  ordinarily  available,  pro- 
•  n.l. 

Cleaning  and  Grading.— At  this  stage  foreign  seeds  and 
damaged  and  balf-corn*  are  removed,  In  addition,  the 
v.  if  at  all  irregular,  musl  be  graded  into  two  or 
even  tbn  e  portions,  according  to  - 
which  must  be  malted  separately,  in  order  that  uniformity 
of  growth  may  be  secored.     Gt  illy   neces- 

sary  when  a  mixture  of  Bmall  1"!-  ol  barleys  of  different 
dealt  with. 

8      ling.     The  primary  objects  ol  steeping  are  to  soften 
and  saturate  the  grain   with   water,  and  to  cleanse  it  from 
point,  however,  generally  over- 
ted,  which  the  author  believes  to  be  ol  great  importance, 
i.e.,  the  thorough  aeration  of  the  barley  during  steeping. 

The  customary  plan  of  changing  the  steep-liquor :e  in 

24  bonrs  i*  obviously  inadequate;  8—  (changes  daily  would 
not  he  too  many,  and  it  might  be  advantageous,  at  each 
change,  to  expose  the  barley  to  the  air  for  a  short  tin  e.  It 
is  suggested,  as  an  additional  means  of  securing  effective 
aeration,  to  force  a  current  of  air  into  the  steep-tank,  or  to 
sprii  over  tbebarlej  (partlj  exposed),  by  means  of 

tating  Bparger,  towards  the  end  of  the  steeping  process. 
If,  in  spite  of  all  care,  mould  gain  the  upper  hand  on  the 
a  preliminary  treatment  with  lime  "ill  be  found 
a  cheap  and  effective  preventive.  Indeed,  the  author 
recommends  its  adoption  in  all  cases.  To  thi<  end,  100 
■^rii<~.  of  unslaked  lime  (foi  each  l  cwt.  of  barley)  Bhould 
be  mixed  with  water  to  a  thin  cream,  and  roused  into  the 
steep-liquor,  before  running  in   the  barley.    After  8 — lo 

h s'    contact,    the    lime-water    may    be  drawn   off  and 

replaced  by  plain  water.  The  process  is  stated  to  exert  a 
beneficial  influence  on  the  odour  of  the  barhv  (and  malt), 
tlu  improvement  being  especially  noticeable  in  the  case  of 
bad-smelling  samples. 

Ami. ne  the  soluble  constituents  (carbohydrates,  ash, 
albuminoids )  of  the  barley — a  portion  of  which  is  extracted 
during  steeping — are  included  two  ferments  :  diastase  and 
laccase.  Concerning  the  tatter  in  its  relation  to  barley, 
very  little  is  Known.  It  is  possible,  howevei  even  prob- 
abh — that  laeea-e  plays  an  important  part  in  the  respiration 
ol  the  barley  plant,  and  in  the  production  of  diastase,  on 
the  floors,     It   is  recommended,  therefore,  t<>   restrict    the 

..t  these  soluble  substai  minimum  by  hast. 

the  stiephi;  process  (frequent  changes  of  liquor,  assisted 
by  thon  il  ion  i. 

ring.— The   author     advocates    the    "slow,    cool" 
system,  in  which  the  temperature  ol  'lie  malt  is  nol  all 
i  '•      10   C,  and  is  restricted  daring  the  first 
days  to  15°-  -16   <'.     At   the   lev.   tem]  rowth  pro- 

ceeds uniformlt  hlly,  and  in  the  later  stages  the 

acre  ol  th.'  i  ighl  and  n 

i-  rootlet 
growth  is  of  prime  importance,  especially  in  the  ■  i  of 
Barleys  rich  in  nitrogen,  in  order  that  a  sufficient  propor- 
tion ilboininoids  may  be  withdrawn,  which,  if 
left  behind  in  the  n  rds  |,  ;,,|  in  ■•  gluten  "  tur- 
bidity,   tec.,  of    th,    her.       A    high     flooring    temp. 

generally    r.  -'iit»  In   the    production  but 

they   remain  thin  and   unsound,  whilst   the    ncrospin 
behind,  insufficient!  |  developed,     At   the  same  timi 
sugar  is  produced   in  the   interior    of  the  corn,  the  malting 

loss  l.et ml  ..f  increased   respiration, 

ami  the  albuminoids  suffer  far-reaching  degradation.  The 
final   result   i-  malt.      I  In   th.  I,  an 

••  Utah  rgTOwn  "  mall  iblc.      Mai 

on  aoconnl  of  interested  motives  in  desiring  to  turn 
heavy  malt,  arc  particularly  prone  to  err  in  this 
direction.  1  ndergrown  malt-,  although  us  a  rule  suffi- 
ciently .li. i  in  othi  r  respe.  Is  very 
and  may  |  ouble  in  thebrewerj  I  he 
I  i                  me  maltsters,  of  cutting  down    the   flooring 


in  America),  is  altogether 
wrong,  nodifieation  cannot  be  obtained   in  so  short 

a  time,  hut  requires  slow,  c  ..  1  growth  for  at  least  10  .! 
During  the  whole  of  this  period  the  malt  must,  i 
contain  sufficient  moisture,  and  in  order  that  this  may  be 
the  ease,  sprinkling,  as  a  rule,  will  he  found  i  ssarj  .  If 
-...  the  operation  should  not  be  deferred  until  tin-  malt 
ITS  withered,  but  be  applied  -c  soon  as  it  appears 
surface-dry.  In  addition,  it  is  better  to  sprinkle  repeatedly 
with  small  quantities  of  water,  than  to  appl)  a  large  quantity 
in  on  In    the    lat.i    II  growth   the   malt 

should  furnish  the  necessary  moisture  by  its  own  respiration. 
Any  indication  to  the  contrary  implies  the  existence  ..f  a 
grave   fault,  hardly  to  be  rectified  by  sprinkling,  but,  on  the 
band,  likely  t..  be  intensified  thereby. 
Withering. — That  the  withering  pi  ..('   value,    is 

rallj  conceded.  Ripening,  especially  in  the  ease  of 
stubborn  barleys,  is  carried  a  step  further,  and  the  mall  is. 
to  a  certain  extent,  fore-dried. 

Kilning. —  Apart  from  'lie  chi  mical  changes  taking  put 

ili.  malt  in  respect  to  colour,  is  decided  en 
the  kiln.  For  dark  (i.e.,  high-dried)  malt,  care  must  be 
taken  to  insure  the  presence  of  sufficient  moisture  at  definite 
higher  temperatures.  If  the  malt  is  to  he  pal.,  it  most, 
before  curing,  be  dried  at  a  low  temperature,  bj  the  aid  of 
a  brisk  current  of  air,  and  as  rapidly  a-  possible,     In 

'...lit.  whlist  -ill  deeidi 
moist,  ng  a  period,  to  a  temperature  of  SS  -  -IT  ••"> 

C,  for  at  this  stage,  the  couditinns  obtaining  on    the  kiln 
constitute  an  exalted  "  forcing  "  process,  which,  if  unduly 

prolonged,  will  end  in  the  complete  I  u  in  ol  the  mall. 

In  conclusion,  the  author  expresses  the  opinion  th 
given  a  good  malt  produced   on    the   above    Inn-  -as  good 
beers  could  be  brewodona  rational  single 
or  double  mash   system,  as  by  the  three -math  process  at 
at  in  use  (i.e , in  lager-beer  breweries). — II.  T.  1'. 

e»/  Juici .  Difficulty  in  th*  Ferauntation  of. 
ti.  Arachequesne.     Hull.  Assoc,  (him.  1897,  15,  187—139. 
cause  of  the  difficulty  of  fermentation  of  beet  juice 
from  abnormal  beetroots,  at  the  commencement  of  a  cam- 
paign, remains  still  unsolved,  as  during  the  list  season  no 

trouble  whs  experienced,  and  therefore  no  observations 
se  of  juice  from  normal  beetroots, 
a  similar  difficult)  was  noted  l.\  Thomassin.  The  besvvy 
rains  of  August  and  September  1898,  having  soaked  the 
ferruginous  Biibsoil  ol  Puiseux,  caused  a  temporary  conta 
minatioii  with    iron    in    the    water   ..I    a  well    from    which  a 

distillery  was    supplied.      The  difficulty  in   starting    the 
ferment. in  .1  in  this  cause,  the  yeast  employed 

taking  several  days  to  become  "  ai 

of  iron.— I..  .1.  de  \V. 

Cellulose,  A  Ferment  of,    V*.  Om£lianski,    ( ptes  Rend, 

125,  970 
I  in  author  has  isolated  a  bacillus  with   th  I   f.r. 

menting  .  1  .  initiate  tbc  ferrn  Bwedish 

paper,  eat    into   -trip-    and    mixed  with  chalk,  i-   put  into  a 
mineral  solution,  and  a    little    soil   rich   in   vegetable  rfi 
added,     I  .  mentation  commences  after  a  — r.  days  at  :. 
At  th.   end  ol    :i  in  'i.t  h  a  new  mix  tin.     i.  sown  with   one  of 
the  -trips.      When  the  paper  ha-  reached  an  .i  Iv.niecd  stupe 
of  decomposition,   the    bacillus    can    be    found    under    thi- 
nner..- opi        lb.-  bacillus  could  tut  be  cultivated  -ale 
torily   In    any    of  the    usual    media.      The    products   of   the 
leruieiii.itn.il  ar.  carbonic  acid, bydrogei  .  acetic  ami  normal 
butyric  acids,  with  traces  of    valeric  acid   and  a  higher 
alcohol.     LC.W, 

i/  tiling,    t  .  Eautcr-Speyer,    /.it-,  fur  Spiritusind. 
1897,  i"i. 
A  i   th.    commencement  of  the   malting  season,  difficulties 
often  arise  owing  to  bad  and  uneven  germination,     The 
author  has  made  Bomc  experiment-  with  the  object  of  over- 
coming this. 

A  tine  sample  of    barley   "a    taken,  which,  however,  had 
lit  mouldy  smell,  due  to  being  sacked  too  soon  i  it  wa- 
il  for  100  hours   in  clean  cold  water,  tin    water  being 
frequently   changed.     After  eight   days   al  I  ,  about 
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33  per  cent,  of  the  corns  had  germinated  ;  there   was  an    I 
unpleasant  smell,  and  the  malt  was  quite  unfit  for  use. 

Three  experiments  were  then  made,  in  which,  instead  of 
water  for  the  first  steep,  lime  water  was  used  ;  for  the  first, 
saturated  lime  water;  the  second,  50  per  cent,  lime  water  ; 
and  the  third,  25  per  cent,  lime  water. 

The  percentages  of  germinated  corns  in  these  three 
experiments  were,  respectively,  90 '7,  94  "7,  and  96  6. 

The  author  consequently  recommends  25  per  cent,  lime 
water  for  the  first  steep  at  the  commencement  of  the  malting 
season. — A-  h-  S. 

Wort  [Brewing'],  Composition  of,  during  the  Different 
Stages  of  Mashing i  icith  Particular  Reference  to  the 
Modification  of  the  Albuminoids,  W.  L.oe.  Allgem. 
Anzeiger  fur  Brauereien,  13,  [42],  1249—1250. 

The  conclusions  drawn  from  the  experiments  made  by  the 
author  are  summarised  as  follows  : — 

(1.)  Extraction  is  chieflv  effected  during  the  mashing  at 
37°-5C.     Then  follow: 

(2.)  Continuous  formation  of  maltose  at  the  expense  of 
dextrin,  and  most  actively  between  '17  ••">  and  50    ( '. 

(3  )  Apparent  regeneration  of  dextrin  at  the  expense  of 
non-nitrogenous  extractive  matter.  Optimum  temperature, 
65°—  77°- 5  C. 

(4.)  The  bulk  of  the  albumin  is  dissolved  at  37  '5  C, 
and  gradually  decreases  up  to  65°  ('.,  whereupon  it  remains 
constant. — C.  S. 

Beer  and   Wort:  Relation   of  Gravity  to  Dry  Extract. 

C.  N.  Kiiber.  Videnskabsselskabets  Skrif ter.  I.  Mathem. 
naturw.  Klasse  1897  ;  Zeits.  fiir  d.  ges.  Branw.  20,  [43], 
552  -557. 

The  author  describes  his  new  drying  apparatus,  working  with 
a  partial  vacuum,  and  by  means  of  which  extracts  can  In- 
dried  in  two  days  at  80°  C.  (or  scientific  purposes,  or  in 
1  \  hours  at  loo  ('.for  practical  brewery  work,  lie  also 
gives  details  of  the  various  sources  of  error  in  the  determi- 
nation of  gravities,  and  describes  a  simplified  pyknorueter 
for  obtaining  accurate  results  in  practice.  Finally,  he  has 
compiled  several  extensive  tables  showing  the  true  ratio 
between  the  gravity  and  dry  extract  of  beers  of  various 
kinds,  and  prepared  according  to  different  systems  of 
mashing. — C.  IS. 


Beer,  A  Departure  in  the  Production  of .     O.  Iteinke. 

Wochenschr.  f.  lirauerei,  1897,  11,  524 — 525. 

Referring  to  the  increased  production,  during  late  years, 

of  light  ales,  non-alcoholic  herb-beers  and  the  like,  and 
commenting  on  the  facilities  afforded  by  the  use  of  com-  I 
pressed  carbonic  acid  in  the  bottling  of  such  beverages,  I 
the  author  states  that  the  latest  departure  in  this  direction  j 
is  the  introduction  of  carbonated  wort,  i.e.,  sterilised,  plain 
or  hopped,  wort,  bottled  with  "  gas"  at  about  |  atmosphere  ! 
pressure.— H.  T.  p. 


PATENTS. 

Brewing,  Improved  Process  for.     C.  Zimmer,  Breslau, 

Germany.  Eng.  Pat.  26,655,  Not.  24,  189C. 
The  malt  is  divided  into  flour  and  bran,  which  are  mashed 
separately,  the  first  being  boiled,  whereby  extracts  poor 
and  rich  in  diastase  respectively  are  obtained.  The  flour, 
after  further  mashing  with  the  extract  from  the  bran,  is 
boiled  and  cleared.  The  spent  grains  of  this  mash  and 
the  lixiviated  bran  are  then  mixed  to  form  a  third  mash, 
and  the  wort  extracted  from  this  is  mixed  with  the  first 
obtained  wort. 

Combination  of  the  worts  from  the  first  and  third  mashes 
is  effected,  the  subsequent  treatment  being  conducted  in  the 
usual  manner. — J.  L.  B. 


Yeast,  Manufacture  of  Nutritious  Products  from.    J.  Good- 
fellow,  Leyton,  Essex.     Eng.  Pat.  13, 722,  June  3,  1897. 

See  under  XVIII.  A.,  page  52. 


Malt  Liquors,  such  as  Ale,  Beer,  Stout,  Porter,  and  other 
like  Saccharine  Liquids,  Impts,  in  Compositions,  or 
Mixtures  to  he  Used  for  the  Preservation  of,  and  in  the 
Methods  of  Using  and  Applying  such  Compositions  or 
Mixtures.  E.  E.  M.  Payne,  T.  O.  Kent,  !•:.  E.  Pullman, 
of  Aylesbury,  Brixton,  and  Godalming  respectively, 
Eug.  Pat.  2287,  Jan.  28,  1897. 

The  patentees  employ  a  mixture  of  hydrate,  sulphate,  and 
carbonate  of  calcium,  of  which  the  first  and  last  consti- 
tuents may  be  omitted  according  to  the  nature  of  the  liquid 
to  be  preserved.  These  substances  are  moistened,  pressed 
into  cakes,  and  attached  to  pieces  of  wood,  cork,  or  other 
devices  so  that  they  may  float  in  the  liquid.  The  mixture 
may  also  be  used  to  coat  the  interior  of  the  barrel.  It  is 
stated  that  the  salts  remain  practically  unaltered  until 
required  through  increased  acidity  in  the  liquid  to  which 
they  have  been  added.— J.  L.  B. 

Ethyl  Alcohol,  Impts.  in  the  Manufacture  of  .     E.  Zdarek, 

Vienna,  Austria.     Eng.  Pat.  21,878,  Sept.  24,  1897. 

"  A  method  of  manufacturing  ethyl  alcohol  from  cellulose 
or  wood,  consisting  chiefly  in  boiling  the  wood  mashed  in 
water  with  sulphuric  acid  or  sulphuric  acid  anhydride  in 
quantity  equal  to  one-tenth  to  :l  per  cent,  of  the  weight  of 
the  mash,  or  with  a  mixture  of  both  these  acids,  from 
]  to  3  hours  at  a  temperature  of  about  130°  to  17n  C, 
the  pressure  in  the  boiler  being  kept  at  about  |  to  2 
atmospheres  above  that  which  corresponds  with  the  tempe- 
rature in  the  boiler,  by  forcing  in  or  injecting  an  inactive 
gas,  and  after  having  effected  the  inversion  by  boiling, 
removing  the  acids  contained  in  the  mash  and  empjreu- 
matic  substances  either": — («.)  By  neutralising  the  free 
sulphuric  acid  with  lime,  and  heating  the  mass  to  118° — 
130°  C.  to  remove  acetic  acid  and  empyreumatie  substances. 
Any  levulinie  acid  in  the  mash  is  decomposed  before  boiling 
by  the  addition  of  nitric  acid.  (A.)  By  converting  the 
organic  and  inorganic  acids  into  calcium  suits,  ami  de- 
composing these  salts  together  with  empyreumatie  substances 
by  electrolysis  into  carbon  dioxide  and  ethane.  The  mash 
freed  from  mineral  and  organic  acids  is  concentrated  and 
fermented  with  yeast,  the  alcohol  bring  obtained  in  the 
usual  manner  by  distillation. — J.  L.  B, 

Improving  or  Oxidising  Alcoholic  Beverages,  An  Improved 
Methodof.  3T.  D.  Mailer,  Wedel  i/H.,  Germany.  Eng. 
Pat.  23,249,  Oct.  9,  1897. 

I!v  adding  hydrogen  peroxide  solution  to  the  a'coholio 
liquid  it  is  claimed  that  the  process  of  ageing  is  very  con- 
siderably accelerated, — J.  L.  B. 

XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(4.)—  FOODS. 

Illack  Tea  from  Green  Tea  Leaf,  Impts.  in  the  Manufac- 
ture of.  S.  C.  Davidson,  Belfast.  Eng.  Pat.  L124, 
Jan.  15,  1897. 

The  process  claimed  consists  in  first  withering,  and  at  the 
same  time  more  or  less  oxidising  ("  fermenting ")  the 
green  leaf  by  submitting  the  unrolled  leaf  to  the  action  of  a 
current  of  warm,  moist  air  at  a  temperature  of  135°  to  145''  F. 
During  this  operation  the  tea  is  continually  lifted  up  and 
allowed  to  fall,  and  fresh  air  is  continually  admitted  to 
replace  the  air  from  which  the  oxygen  has  been  absorbed. 
The  leaf  is  then  rolled  and  dried,  or  the  juices  may  be  first 
"  thickened "  (with  or  without  an  intervening  second 
rolling),  and  the  leaf  finally  dried.  It  is  optional  but  not 
preferable  to  also  submit  the  leaf  to  more  or  less  of  the 
ordinary  fermentation  process  before  the  final  drying. 

— W.  P.  S 

Lard  and  Butter,  Foreign  Fats  in  ;   Deli  ction  of. 
C.  B.  Cochran.     J.  Amer.  Chem.  Soc.  1897,  19,  796. 

See  under  XXIII.,  page  74. 

Margarin,  Sesame  Oil  cannot  be  used  for  the  Recognition 

of.     Bauincr.     Zeits.  angew.  Chem.  1897,  [23],  749. 

See  under  XXIII.,  page  74. 
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(fl.)— SANITATION;    WATEB   PUBLICATION. 

Refiiti  from    the  City  of  Glasgow,  Tin     Treatment   and 
Utilisation    of.     Ex-Bailie    Murdoch,     .lour,    oi 
Medicine,  1897,  5, 

Pbbviocs  to  1878,  tie  city  refuse  of  Glasgow  was  disposed 
of  as  in  many  other  large  cities,  viz.: — collected  and  stored 
in  depots,  «here  it  accumulated,  sometimes  t,,  the  extent 
of  upwards  ol  as,  until  an   outlet  could  be  found 

for  it.     In  the  year  mentioned,  the  first   "refuse  despatch 
work-"  was  erected  at  St.  Kollox,  in  which  all  n 
colic,  ted  during  the  night  was  either  burnt   or  despatched 
from  the  city  in  the  morning. 

The  -iiccc-- was  so  great  that  a  second  similar  works 
led  in  1  388,  and  a  third  in  1890.      A   fourth   is  now- 
being  erected,  and  a  fifth  is  in  contemplation.    When  all  rive 
works  are  in  operation  il  1    that    the  entire   refaso 

of  the  city  will  be  dealt  with.  The  process  at  each  works  is 
as  follows:  — 

I  .nil.  with  refuse  from  nshpits  and  bins,  on  arriving,  past 
Over  a  weighing  machine,  the  weight  and  time  of  arrival 
being  recorded,  to  the  tipping  floor,  where  there  are  various 
shoots  to  the  flat  beneath  for  the  different  olassi  •  of 
1  he  ashpit  refuse  falls  into  a  horizontally 
revolving   screen.      I'he  finer  portions    pas-   through  the 

into    a    mixing  machine,    whli  h 
regulated  quantity  i  bus  matter  from  ■  tank 

conveniently   situated,   and     also   a    proportion   oi 

"he  whole  is  mixed  l>\  revolving  blades,  and 
falls  into  railway  waggon-  on  the  siding  underneath. 
This  product  form-  a  manure  which  finds  a  ready  -ale 
among  tanners.      That  portion  oi    the    refuse  which   cannot 

pass  thro  L'h  the  -■  reed  by  the  revolving  | 

on  to  an  endless  carrier,  and  whilst  passing  along  this 
carrier  any  articles  of  value  are  picked  off  and  set  aside. 
The  remainder  falls  en  to  a  range  of  furnaces  at  a  lower 
level,  iii  which  it  i-  consumed.     The  sweepings  of  the 

wel  weather  'largely  horse  droppings)   are   shot 
ks  with  sloping  bottoms,  which  allow  the   water  to 
'      I  he  settlings  of  these  tanks  are  mixed  with  the 
Stable   manure   is   dropped    from  the 
tippii  g  iloor  direct  into  waggons  and  is -old.     Mud  from 
macadamised    mads,  and    rubbish    from    the    quays   and 
red  to  tips  on  the  farms  of  the  depart- 
ment.    The   works  are  ventilated   l>\    powerful   tan-,  which 
exhaust  from  the  mixing  chamber  and  force   the  vitiated 
air  through  pipes  into  the  cremating  furnai  I  -. 

1,959  tons   "i  refuse  p>r  day  arc  thus  disposed 
which  abonl  SO  percent,  is  combustible  matter  consumed 
in   the   furnace-      Of  the  remainder,   amounting  to   Otet 
1,000  tons  per  day,  about  52  per  cent,  is  sold  to  farmers 
scattered  ovci  -  in  Scotland,  and  the  re-t  is  seal 

to  tip-  on  lie  farms.    Then  demand 

for  the  prepared   manure,  except   during  seed  or  barvesl 
time,  wbi  a  the  surplus  i-  sent  to   the  faun-  of  the  deport- 
ment.     The    manure    i-    carried    in    railway    « 
which  i  own,,!  l'\  the  Corporation),  at  special 

rates  fixed  bj  Act  of  Parliament,  and  is  delivered  carriage 
the  consumers ;  and,  although  the  price  has  gradually 

diminished  hu  -oui.  years,  the  revenue  la  nicd 

to  14,000/.     The  boilers  at  the  work-  nr.  exclusively 

by   cinder-    found    in    the    refuse.      Articles   such  as 

run,  and  other  inetals  are  sepnratelj   col 
and  -old.     Soldered   t'i  ■!    through   a   fu 

sold,  ami  the  tins   arc  disposed  of 
for  making  boi  The  clinkers   from  the  furnaces  are 

now  broken  np  bj  a  machine,  nnd  disposed  id-metal 

and  foi  making  i  oncn  to.   The  wnsti 

i-  c  -timaicd  to  be  equivalent  to  8,960  horse  powi  r  per  day 
of  10  hours,  in  addition  to  the  requirements  of  the  work-. 

and  arrang nts  made   to   utilise  this  heat  tor 

lighting  or  other  purposes.     There  arc  four  farms 
owned  bj  the  Corporation,  situated  from  It) — il  mill 
Qlaagotn .  and  comprising  o  total  of  7fi8  seres,    <  in,-  ol  these 
t. urn- i  I  h1, word  Moss)  ir  yeai  swamp, 

but  bj   draining  and  the  applicatu  n  ol   the  refuse  it  has 
-   agricultural  land,  and  ha-  yielded   for 

th.  last  IP  yean  a  profil  of  nearly  800/,  perannuut, 
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The  total  cost  of  the  operations  of  the  cleansing  depart- 
ment for  the  past  year  was  about  64,500?.,  which  is  less 
than  id.  per  £  on  the  rental  of  the  city. — L.  A. 

Deep- Well  Waters  derived  from  the  Chalk. 
T.  Duulop,  M.B.     Jour,  of  State  Medicine,  1S97,  5,  512. 

As  the  author  thinks  it  is  not  generally  known  that  in  some 
districts  waters  derived  from  the  chalk  contain  considerable 
quantities  of  sodium  chloride  and  sodium  carbonate,  aud 
sometimes  but  little  calcium  carbonate,  he  places  on  record 
the  following  analyses  which  he  has  made  in  Dr.  Thresh's 
laboratory.     He  divides  them  into  the  following  groups  :— 

].  Waters  containing  a  large  Amount  of  Calcium 
Carbonate. 


Locality. 


Depth 

ot 
Well. 

Ft. 


Total 
Solids. 


Sudbury 200 

Bishop's  Stortford 

Saffron  Walden !     50 

Norwich I    310 

Chatham 

Rochester 133 


Grains  per  Gallon. 


iil'ii 
25'6 

37 '0 

ws 

35-0 


Calcium  Sodium 

Car-     I    Car- 
bonate,   i ate. 


Sodium 
Chloride. 


21-5 
2H-2 
23-11 
22-0 
IT-.". 
16'0 


."■•2 

2-8 

v.; 

8-S 


2.   Waters  containing  a  moderate  Amount  of  Calcium 
Carbonate. 


Locality. 

Depth 

of 
Well. 

Ft. 

Total 
Solids. 

Grains  p 

Calcium 

Cat- 
Donate. 

Br  Galloi 

Sodium 

Car- 
bonate. 

Sodium 
Chloride. 

East  Donnylaud 

Colchester  (I) 

305 

400 

222 

SI'S       8-5 
69"5      10-0 

72  1         9-8* 
:,.-,'{)        1V0' 
CT'O    -    1K-R* 

17-5 
6*4 

II  6 

1D-II 
SV1 

27-0 

..              37-{) 

•  Includes  a  little  magnesium  carbonate, 

3.   Waters  containing  very  small  Amounts  of  Calcium 
<  'arbonate. 


Depth 

Locality,  of    I  !^„i„;„„ 

Tnf.il    t-alcium 

,*>ol"u-    Donate. 
Ft. 


Grains  per  Gallon. 


So£um  I  Sodium 
bonate.!Clllo'''-k'- 


Leigh  (Essex) 
Tiptree   

Felsted 

Southend 

Colchester 

Maldon 

Ilford 


520 

86-0 

2-5 

562 

IS8-0 

2-5 

•tot 

67-0 

4-5 

900 

66"6 

3  Ml 

21S 

83-0 

5-0 

231 

S7-H 

4-n 

2'. '2 

34-5 

3-5 

18-8 
28-0 
18-7 

15-.5 

23::, 
13-3 


32  ■oil 
71-iiu 
81-50 

3S-27 

lirt'ii 

10-90 

5-10 


In  these  waters,  when  the  proportion  of  sodium  chloride 
is  considerable,  it  is  usually  found  that  the  chalk  is  not 
covered  by  an  impervious  stratum.  Such  waters,  therefore, 
though  derived  from  wells  of  considerable  depth,  are  really 
subsoil  waters,  or  there  is  some  direct  communication  with 
the  sea  or  a  tidal  river.  In  the  county  of  Essex,  the 
majority  of  the  deep  wells  derive  their  water  from  the 
tertiary  sands  lying  above  the  chalk,  and  these  waters  are 
very  similar  in  character  to  those  obtained  from  the  chalk  in 
the  same  locality. — L.  A. 

PATENT. 

Seieagc  and  like  Liquids,  Tmpts.  in  and  connected  with  the 

Treatment  of.     J.    Pratt,    York,    W.    Prcst,    Ilklev,    and 

G.    IS.    Waugh,    Bradford.       Eng.    Pat.    1172,   Jan.    16, 

1897. 

This   inyentiou  has  for  its  object  the  automatic  addition  of 

the  necessary   quantities   of  chemicals   to  sewage,  for  the 


purpose  of  precipitation.  The  plant  consists  of  a  rocking- 
box  placed  over  a  tank  containing  the  chemical  agent  iu 
solution,  and  worked  by  a  crank  connected  to  a  water- 
wheel  placed  in  the  current  of  the  sewage.  Each  revolution 
of  this  wheel  causes  the  rockiug-box  to  dip  into  the  liquid 
in  the  tank  and  take  up  a  certain  quantity,  which  then  runs 
off  into  the  sewage  through  an  opening  at  the  bottom  of  the 
box.  In  order  to  regulate  the  amount  of  solution  taken  up 
by  the  rockiug-box,  it  is  fitted  at  each  end  with  a  number 
of  detachable  tubes,  curved  upwards,  which,  when  the  box 
dips,  allow  the  solution  to  run  in.  All  the  parts  which  come 
in  contact  with  the  chemical  agent  used,  should  be  con- 
structed of  vulcanite.  The  solution  runs  into  the  above 
tank  from  a  large  cistern,  and  the  flow  is  regulated  by  a 
ball  tap  in  the  former. — W.  P.  S. 

(C.)— DISINFECTANTS. 

Formaldehyde,  Detection  of.     Lebbin.     Zrits.  Allgem. 

i  lesterr.  Apotb.  Ver.  51,  92. 

Sei  under  XX1I1.,  page  74. 

PATENTS. 
Apparatus  for  Sterilising  Liquids,  and  for  Use  as  a  Recep- 
tacle for  Containing  the  Same,  An  Improved.     L.  Fremv, 
Chalonnes-sur-Loire,  France.   Bug.  Pat.  IS.S16  (under  In- 
termit. Convent.),  Aug  13,  1897.     In  France,  March  18, 
1897. 
The   apparatus  claimed  consists  of  a  tube  of  unoxidisable 
metal    fitted    at   each  end  with    tightly-fitting   screw   caps. 
The  cap  at  the  lower  end  is  fitted  with"  a  tap  for  drawing  off 
the  liquid,  whilst  the   upper  is  also  provided  with  a  tap  for 
admitting    air   when   the    liquid   is  drawn  off.     This  air    is 
purified  by  passing  through  an  antiseptic  plug  placed  in  a 
tube  above   the  upper  tap.     The  taps  may  be  secured  by 
lead  seals  after  the  sterilisation  is  completed. — W.  P.  S. 

Formaldehyde   das.  Impts.in   Method  and.  Apparatus  for 
Generating.     E.   E.   Panaga,   New  York.  I'.S.A 
Pat.  25,632,  Nov.  I,  1897. 

The  process  claimed  for  regenerating  formaldehyde  gas  from 
its  solutions,  consists  in  heating  the  solution  aud  then  super- 
heating the  vapour  without  subjecting  it  to  pressure.  In 
the  apparatus  described  and  claimed,  the  reservoir  with  a 
bottom  of  non-conducting  material  is  connected  by  means 
of  a  valve  with  a  coil  arranged  underneath,  which  may  be 
heated  by  means  of  a  lamp.  The  solution,  on  entering  the 
coil,  is  at  once  vaporised  ;  during  its  passage  through  the 
coil,  the  vapour  is  heated  to  a  high  temperature,  thus  decom- 
posing the  polymers. — A.  ('.  \V. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

Sulphite-Cellulose  Process,  Theory  of  the.  P.  Klason. 
Svensk  kemisk  tidskrift,  1897,  9,  No.  6. 
The  author's  researches  respecting  the  constitution  of 
lignin  show  that  :  1.  Lignin  is  a  glucoside,  one  of  the 
constituents  of  which  is  an  aromatic  compound — lignyl 
glycide — containing  two  nuclei.  2.  Liguyl  glycide  contains 
1^ — 22  carbon  atoms  in  the  molecule,  and  includes  the 
following  atomic  groups — methoxyl,  hydroxy!,  the  glycide 
residue  C3rl60,  aud  active carbony I, 

/C~" 
CO< 

Xli  (C-) 

Lignin  is  decomposed  by  calcium  bisulphite,  with  formation 
of  sugar,  and  the  calcium  salt  of  the  dibasic  lignyl-sulphonic 
acid.  Couiferiu  is  decomposed  by  calcium  bisulphite  in  an 
analogous  manner,  yielding  coniferyl-sulphonic  acid.  The 
author  concludes,  therefore,  that  coniferin  contains  a 
eoniferyl  glycide. 

If,  on  account  of  defective  circulation  in  the  cellulose 
boiler,  sufficient  iiine  he  not  present  to  neutralise  the  lignyl- 
sulphonic  acid  formed,  the  lignyl  glycide  suffers  polymerisa- 
tion, and  is  converted  into  a  dark-brown  resin,  which  is 
insoluble  iu  sulphurous  acid. — II.  T.  P. 
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'  Papier  Zeit.  22. 

I  Ixoks  5  woo  1  f"r  the 

ie  has  been  the  subject  of  discussion,  tod  a  eorre- 

prise  at  10  to  toe 

ilT.-ct  that   100  i"   i  L'"  I  to   produce 

20,0d0   Idiot    "i  cellulose  bj    this  method      According  to 

irresp  inda  Dl     7 kilos    of  dry    pul| 

produced  daily  with    10  diKi-^t.-rr..  j:h  to  280  kilos 
produced  from  each  digester.     In  using  sodium 
lye,  i'   was  found  lye  through  7  ur8 

«ed   by  i  ngeri  r,  the 
irth   digester,  being   practically   exhausted,   besides 
tli   resinous  matter.     Ai  the  works  where 
ter  \\  ;i->  ong  igcd  t  wo  b 

nly  ion r  in  each  batter}    were   actually 
employed,  the  fifth  •  h  these  eight 

'-.  li. i  !■>   19,000  kilns.  could  i„-  produced,  but 

owing  t<>  the  absence  "f  tuffioienl  agine  power, 

■  I.  ^ v"  1 1 1 1  adequate  lye 
-.  10  digesters  are  quite  sufficient  to  produce  20,000 
of  ilry  pulp  daily.  The  cause  of  t h i~  system  not 
more   universal  y    adopted,   is  prol  to   the 

difficulty   in   keeping   the  lye-boaters  in  \i I  repair.     At 

lirsi   these  heaters  had  to  be  replaced  bj  new  ones  after 
alicini  to  in  IS  months  working,     Bj  the  use  of  welded  lye- 

i  ivcted  ones,  and   with  on 
whereby  the  liquor  entered  tt.r  heater  ai  a  high  tempera- 
ture, I" ■"'  r  rcsuli 

ry  for  ;i  period  of  i«"  years.     Tl  mployed 

were  "i  iron,  with  sharp  valve  Beau  and  i  id  in  the 

wbioh  proi  ea  The  writer 

states  thai  with  thel  i  gori  r  method  of  working,  he  was  able  to 

a  strong!  r        •  ■ 
pulp  than  be  has  a  nble  to  make  in  mills,  where 

horizontal,   vertical,  or  revolving  digestei  ed,     Bj 

lingerer's  method,  the  writer  produ 

i  0*8S  ch.  in  of  piled  wood,  using  I  GO  kilos,  nf 
inferior  coal,  15  i"  IG  kilos,  of  sulphate,  and  35  kilos,  of 
lime      S   1"   I 

Soda  Su'phati   Cellulose.     Papier  Zeit.  22,  [97],  3470, 

Ki  1 1  ruin  ;  tn  the  |T'  pondenl   says 

the  writer  appears  to  overlook  the  fact  thai  thi  digesters 

i   in  were  the  small  old-fashioned  pots  of  50  to  80 

III"-,  capaoity.     With   regard  lo  the  opinion  that  the  lye 

i.  practically  exhausted  after  passu  testers, 

Ij  ses  of  the  lye,  taki  b  of  the 

'  i  batten  oi  of  interest. 
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The  ubovr  table  shows  thai  the  solution  "i  tl 
'.'  s  place  mainly  in  t'a 

il:inl  ihu'  «tcr.      1 1"    lye   in   the  fourth     i 
«  bat  mull. l\  ai  il  tin   bulk  of  the  sod 

/  \i 

:  :. 
During  the  past   fen    \.  .r-  the   use  ol   talc   as  a  loading 
I   for  producing   s   satin-surfaced   pap 

hardness  ol   i  0  i"  i    >  and  s  tp 
2*8      li  i-  a  hydi  ited  silieai 

•    M  '  i     Pure  tali  ,  whi  ,  white 

■  •t  ir.'n  nr  other  impurities  gives  il 
hue     Clay,  Hmc,  and  iron  ore  the  most  frequent  irn 
i"  l"'  found  in  i  il.'.  ainl  ili.ir  prcscnoe  in  i 

with  the   i  otnmi  rcial   ralai   ol  the  mini  m       In 


Kammelsberg's  handbook  of  mineral  chemistry,  the  analyses 
samples  of  talc  from  different   puts  of 

in  1  A m. -I  i  by  £ 

in  the  following  tit.le:  — 


rlanrt. 
Large 




nice 

•  







I    ■  i  .  . . 



rd  ng  to  Rimmelsberg,  is  also  found  in  Russia, 

ind,  North   Carolina,   U.S.A.,   Hungary,  and   Canada, 

same  author  says  some  varieties  of  talc  contain  more 

than   .'i   per  cent  and  iron  <■ .  exists  in 

quantities  in  the  Eastern  Alps,  the  valleys  of  the 

Murz,  the    Liesiog,  and   the    Palteubach    separating    tin- 

VIps    from    the    Central    Alps    and 

i,  the  latter  place   being  noted  for  a  superior  quality 

which  i~  now  being  largely  exported. 

The  following  analyses  were  made  by   Prof,  Kludy,  of 
ih.   \  ienna  Technological  Museum  :  — 


— 

Austrian  Talc. 

l'n  ii,  h  Talc. 

It  ilian  Talc. 

Oxide  of  iron   FoO.. 

0  79 
379 

.-.ii  ni  I 

24-88 

2'H 

i;-i:i 

IV. 

1    ■ 

i  |nj    Mn    

1  ■  ;■•. 

a  :,■. 

Win 

"••J'J 

100-00 

Although  the  price  of  talc  is  higher  than  that  of  kaolin, 

it  nevertticli       puya   to  use  it   for   high   grades  of  paper 

whore  a  better  finish  is  required.     The  surface  produced  b) 

■■<  thai  obtaini  .1  by  kaolin,  and  it  « ill  absoi  b 

printing-  as  well  as  writing-inks, — S.  V.  K. 

/'        ./.-...,  it"/../.  Spots  in.     Papier  Zeit.  1897, 22,  [841, 

Bi.uk   paper  very  frequently  contains   white   s|„,ts.     s <■ 

samples  showed  them  irregularly  dispersed  upon  o 
the  paper,  whilst  the  other  (uppei  o  irj   showed  ti 

i.t  them.     With  the  p. .mi  "t"  :i  knife  blade  the  grains  may 

be  re ved  and    exau I      They    maj   1"    grams   of  the 

loading  material  (china  clay,  &c),  which  has  been  imper- 
fectly  incorporated  with   the  fibre.      Sometimes  grains  of 
ilphite  ire  present,  when  imperfect   sulphite 
pulp  has  been  employed     Grains  of  sand  anally 

present  when and  wood  pulp  has  been  usi  I.     Thi- sand 

comes  from  the  grinding  stones,  or  the  mineral  loading  may 
contain  a  large  quantity.  There  is  no  difficulty  in  ascer- 
taining the  nature  of  the  grains  and  in  tracing  their  origin, 
Thej  white  spots  "«iug  to  the  fact  that  they  will 

Dg    matter  empl  _•   the 

-S.  P   I  . 

PATKNTS. 

Paper,  tmpts.in  (boating and  Drying.    \.  Masi  in,  Wands- 
worth.     Bng.  Pat,  21,9 

l!i  the  improved  at  rangement,  one  or  both  sides  of  the  | 
may  l>r  coated  and  dried  in  n  continuous  manner.  The 
coating  arrangement  may  be  <.f  the  ordinary  construction. 
I  he  paper,  al  er  receiving  r  coat  on  one  Bide,  passes  on  a 
travelling  weh  to  the  drying  apparatus,  being  .Irinl  by 
means  ol  iit-  of  hoi  air  impinging  upon  thi  i  oatcd  surface. 
If  both  sides  of  the  paper  arc  to  be  coated,  a  duplicat  set 
and  drying  apparatus  is  provided,  and  the  web 
1  m  the  usual  way  from  the  first  dry- 
ingapparatus  i"  the  -  •  nt,  and  thence 

over  the  second  drying  apparatus,  and  finally  reeled.  Ac- 
companying ih.  ■  ition  are  t«"  drawi  rescnt- 

i  Ian  and  n  ci if  the  arrani  pted. 

— s.  P.  B. 


Jan.  31, 1898.  ] 
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Paper.  Cardboard,  Sec,  Treating  of,  with  a  Composition  to 

render  Waterproof,  anil  the   Markings  of  Writing  Ink* 

Indelible.     D.  C.  Simpson,  Edinburgh.  Eng.  Pat.  24,010, 
Oct.  23,  1896. 

The  inventor  describes  the  preparation  of  the  composition 
as  follows  :  —  I  mix  and  dissolve  in  one  gallon  of  water,  G  oz. 
of  alum,  l.V  oz.  of  potassium  chlorate,  and  1  oz.  of  caustic 
soda.  <  *f  this  solution  I  take  £  gall.,  or  as  much  as  will 
dissolve  the  following,  ci:.: — 9  oz.  of  china  clay,  6  oz.  of 
white  lead  or  flake  white,  to  the  consistency  of  cream.  Of 
this  solution  I  take  ±  gall,  and  mix  with  it  J  gall,  of  the  fol- 
lowing solution,  viz. : — 23,  lb.  of  shellac  dissolved  by  12  oz. 
of  ammonia,  and  the  mixture  diluted  by  a  gallon  of  water. 
The  solution  is  applied  by  immersion  or  by  means  of  a 
sponge  or  brush,  or  it  may  be  incorporated  with  the  pulp 
before  making  the  paper  or  board,  in  the  proportion  of 
i  gall,  of  the  solution  to  1  gall,  of  pulp. — S   P.  E. 

Plastic,  Flexible,  Elastic  Articles,  Manufacture  of.  A  de 
Pont  and  S.  de  Pout  Bare.  Eng.  Pat.  24,790,  Nov.  5, 
1896. 

Among  a  large  variety  of  articles  that  maybe  made  from 
this  material,  the  inventors  give  the  following  as  being 
suitable  for  ivory  substitute  :  — 

Per  Cent. 

Soluble  cellulose  (prepared  from  wood  or  cotton,  &c.)  30 

Palm  oil,  castor  oil,  or  glycerin 5 

Phosphate  of  lime 15 

Bone  dust,  sawdust,  or  other  powdered  material., . .  30 

Sundry  pigments  as  magnesia,  alumina,  Ac J ■"• 

Gum 5 

Aniline  or  other  dyes  in  alcoholic  solution  may  be  added  ; 
the  bone  dust  and  pigments  are  preferably  added  after 
solution.  The  mass  is  subjected  to  heat  and  great  pressure 
in  moulds,  when  solid  articles  are  to  be  made.  When 
flexible  materials  are  required,  the  compound  is  spread  over 
the  surface  of  a  woven  fabric.  The  inventors  give  the 
following  as  being  suitable  for  such  materials:  — 

Per  Cent. 
Soluble  cellulose 00 

Solvent 85 

Palm,  castor  oil,  or  glycerin 5 

Pigments  or  aniline  dyes :, 

Gums 5 

The  fabric,  when  coated,  may  be  dried  at  220°  F  ,  which 
renders  the  material  insoluble  and  non-inflammable. 

— S.  P.  E. 

Artificial   Ivory,   Impts.    in.     C.    Marter,    Loudon.     Eng. 
Pat.  26,015,  Nov.  18,  1896. 

By  this  invention  the  bones  of  cattle,  &c.  are  first  cleaned 
and  bleached  with  chloride  of  lime,  and  then  treated  with  a 
solvent,  to  remove  grease,  &c,  and  afterwards  sorted 
according  to  colour.  By  means  of  machinery  similar  to 
that  used  for  working  wood,  the  bones  are  reduced  to 
shavings  or  thin  strips,  in  which  condition  they  may  be 
further  bleached  if  necessary.  In  this  condition  the  shavings 
are  boiled  in  a  closed  vessel  until  slightly  softened,  and  the 
gelatin  rendered  to  a  certain  extent  soluble.  The  mass  is 
then  placed  in  powerful  presses  and  compressed  to  the 
desired  shape  in  moulds  or  dies,  which  may  or  may  not  be 
heated.— S.  P.  E. 

Pearl  Hardening  or  Satin  Spar  [Finishing  Paper],  Impts. 
in  the  Manufacture  of.  \V.  Brothers  and  YV.  M.  Brothers, 
Rawtenstall,  Lancaster.  Eng.  Pat.  1577,  Jan.  20,  1897. 
Natural  or  waste  calcium  sulphate  is  boiled  with  hvdro- 
chloric  acid,  the  gypsum  being  added  by  portions  as  it 
assumes  a  crystalline  condition  in  the  liquid,  until  the 
contents  of  the  vessel  "  become  thickish."  When  the 
change  is  completed,  the  mass  is  expressed  in  a  filter  press, 
and  the  clear  liquid  is  cooled  in  shallow  vessels,  to  obtain 
an  additional  portion  of  the  crystallised  sulphate.  The 
remaining  acid  liquor  is  re-used.  According  to  a  modified 
process,  the  boiling  acid,  diluted  or  otherwise,  is  simply- 
saturated  with  gypsum,  and  the  clear  liquor  set  to  crystallise  ; 
but  this  process  is  less  productive  than  the  former. — E.  S. 


Cellulose  Materia!,  Manufacture  of  Hard,  Dense,  Horny. 
C.  1).  Abel.  Communicated  by  Vereinigte  Koln-Rott- 
weiler  Pulverfabriken,  Cologne.  Eng. Pat.  18,930,  Aug.  16, 
1897. 

The  pulp  is  beaten  in  the  usual  way.  until  the  fibres,  as 
such,  are  destroyed,  and  the  cellulose  is  reduced  to  an 
impalpable  condition.  In  this  condition  it  is  dried  in  the 
open  air,  or  at  a  gentle  heat  of  about  10' C,  forming  a  hard, 
tough  mass,  having  a  specific  gravity  of  1"4  to  1'5.  This 
material  the  inventor  terms  cellulith,  and  says  it  can  be 
worked  with  tools  like  wood,  horn,  ivory,  &c. 

Before  drying  the  material,  the  bulk  of  the  water  may  be 
removed  by  centrifugal  machines  or  other  suitable  means. 
The  hardness  and  density  may  be  varied  by  the  addition  of 
suitable  minerals  to  the  pulp,  to  which  also  colours  may  be 
added.  Dissolved  shellac  or  caoutchouc  may  also  be  added 
to  render  the  cellulith  waterproof. — S.  P.  E. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Didymium,    Contributions    to    the    Chemistry    of.      L.    M. 

Dennis  and  E.  II.  Chamot.     J.  Amer.   Chem.    Soc.  1897. 

19,  [l°j.  799—309. 
The  compound  character  of  didymium  has  been  fully  recog- 
nised, but  the  attempts  to  separate  its  constituents  have 
been  very  unsuccessful.  The  authors  have  experimented 
in  this  direction,  using  earths  obtained  in  the  usual  way  from 
monazite  sand.  The  cerium  was  separated  hy  Mosander's 
chlorine  method:  three  tall  20-litre  bottles  were  so  con- 
nected in  series  that  a  current  of  chlorine  could  be  passed 
through  them  all ;  dilute  solutions  of  the  nitrates  were 
placed  in  the  bottles,  and  when  the  first  was  saturated  with 
chlorine  (a  f:ict  which  could  be  ascertained  by  shaking),  it 
was  removed,  and  a  similar  bottle  filled  with  fresh  solution 
was  placed  at  the  other  end  of  the  series.  By  continuing 
the  process  in  this  way,  no  loss  of  chlorine  occurred,  and  a 
large  amount  of  material  could  be  treated  in  a  short  space 
of  time.  After  the  cerium  hydroxide  had  settled,  the  clear 
solution  was  siphoned  off  and  filtered,  and  was  then  free 
from  ceria.  This  solution,  containing  the  earths  of  the 
didymium  and  yttrium  group,  was  then  transferred  to  tall 
cylinders,  oxalic  acid  in  excess  being  slowly  run  in  whilst 
the  liquid  was  violently  agitated.  The  precipitate  was 
thoroughly  washed  with  fresh  water  by  decantation,  whilst 
any  didymium  contained  in  the  ceria  precipitate  was,  after 
the  thorough  washing  of  the  latter,  recovered  by  re-dis- 
solving the  precipitate  in  hydrochloric  acid,  adding  potas- 
sium hydroxide,  and  re-chlorinating.  The  thoroughly 
washed  oxalates  of  the  earths  should  be  perfectly  free  from 
ceria  ;  they  should  be  dried  in  an  air-bath,  ignited  in  plati- 
num dishes,  and  dissolved  in  dilute  nitric  acid.  Earths  of 
the  yttria  group  were  removed  by  stirring  the  dilute  solution 
of  the  nitrates  with  a  good  excess  of  potassium  sulphate 
crystals  by  means  of  a  turbine.  The  resulting  precipitate 
of  the  double  sulphates  of  the  didymium  group,  after 
washing  and  drying,  were  dissolved  in  dilute  ammonium 
acetate  solution  and  filtered,  sufficient  hydrochloric  acid 
was  added  to  the  filtrate  to  decompose  the  ammonium 
acetate,  and  the  liquid  was  precipitated  with  ammonia.  The 
hydroxides  were  washed  until  the  washings  were  free  from 
sulphates,  and  were  then  dissolved  in  nitric  acid  and  used 
for  the  separation  experiments.  In  one  case  the  yttria  group 
was  removed  after  a  series  of  fractional  crystallisations, 
and  it  was  then  found  that  the  double  sulphates  of  the 
earths  at  the  neodidymium  end  were  much  more  easily 
soluble  in  ammonium  acetate  than  were  the  praseodidymium 
fractious. 

In  fractionating  the  earths  of  this  group,  Welsbach's 
process  was  first  tried  ;  but  his  account  is  vague,  and  the 
results  were  unsatisfactory.  Bettendorff's  method  for 
material  rich  in  lanthanum  and  poor  in  didymium  was  also 
unsatisfactory  in  this  case,  inasmuch  as  there  was  a  large 
excess  of  didymium  present;  it  rapidly  removed  samarium, 
however,  although  the  spectrum  absorption  bands  of  didy- 
mium showed  but  little  change.  An  accidental  observation 
led  to  the  abandonment  of  concentration  by  heat  and  rapid 
crystallisation  in  the  Welsbaeh  process,  in  favour  of  spon- 
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timeout   evaporation   and   Blow   crystallisation.      About   a 
m  ..i  the  •  srtbs,  free  from  eeria,  was  converted  into 
the  doable  ammonium  nitrates,  a  little  nitric  acid  was 
andlhewhol  Bar  evaporated  that  partial 

i  took  plaoe  only  after  4«  hon         i         lother-liquor 
was  poored  off  and  set  uide  to  crystallise  spontam 
il„-  ,  i  •. .  ad  in  warm  dBate  nitric  acid,  and 

l.artial  crystallisation  was  again  effected,  the  crystals  and 
mother-liquor  being  again  end  again  treated  in  the   same 

way.      kftei  I  had  been  formed,  all  tb the 

tame  colom  i    intensity  were  uniti 

such   portion    was  fractioned   separately,  similar  I 

.  being  united  fi time  to  time.    to.  this  way,  105  fractions  of 

il»  double  nitrates  wen  obtained.     Most  of  the  lanthanum 

the    Brtl   few  portions,   but    much   was 

:  through,  di  positing  gradually  with  the  other  earths, 

until,  apparently,  a   certain   relative  concentration  of  the 

different  earth;   was   reached,    when   white   crystals  again 

separated,  subsequent   i  oming  more  and  more 

pink,  until  th  I  neodidymram  and  samariou 

«ali»  were  formed  |  then  light-a  ih  Med  orj  stall 

appear,  followed  bj  the  same  succi  fours.    Thus, 

•ere  almost  pure  lanthanum  ammonium 

1 1  to  16  showed  a  growing  intern 

i  lidymium  componeuts,   17  was  whitish,  with  a  tinge 

of  brownish-pink,  increasing  in   intensity   up  to  2\  j  25  was 

like  it  ;  t.ut  the  next  t  owed  a  rapidly  darkening 

pink  colour;  57,  72,  78,  80,  and   B8  were  light 

again;  but  al  pink  colour  increased  t"  the  end 

In  all   cases   the    lighl  coloured 
showed  the  bands  of  pi  ium  much  more   strongly 

than  those  of  the  ueodidymium  earths,  whilst  the  Bamarinm 
bands  were  almost  invisible.  It  in  evident  thai  ihe  amount 
of  free  nitric  acid  has  a  powerful  influence  upon  the 
charecu  r  of  the  crj  stals. 

In  practice,  the  nitrates  of  the  earths   arc  mixed   with 
ammonium  nitrate  in  sufficient  quantity  to  yi<  ild  i  mols.  of 
Ml.M'    to  i  null,  ol   i:  <  i  ,  where  l:  has  a  mean 
mass  of  I  19  (that  ol   the  colourless  fractious   was  found  to 
sufficient   nitric  acid  is  i  inn   l   part  of 

by  volumo.     Aftrr  stirring,  the 
l  m>  thai  nearly  al!  the  salts  will  crystal 
in  '.'i      >'i  bonis.     Tlir  small  amount  of  mother-liquoi 
red  off  and  let  aside  undisturbed  until   a   good  crop  of 
lined  j  the  liquid   is  again  poured   off  and 
p  of  '  rystols   is 

in  - nli    warm  i  I  :  J  i  nitric  acid    that  crystulli- 

er  5— 10  bout  - 1  a  Hurl)  largi  crop 

I,  and  tin  mother  liquot  natod. 

I    ■     uno  mil  liquid   is  effected   in  all 

ami  all   ti  une  absorption   bands 

cspoctive  ol  then  positions  in   the  scries      A 

l    I.,  the  ■  rystals  I) ing  in   the 

di-li  MS,   lull     SUI  |  i  mis 

upon  tin  judgment  brought  to  bear  upon  tin  •  summation. 
I:  should  be  n  membi  red,  howi  ver,  thai  the  ipccti  urn  ol  the 

'it   i that   ni  its  solution       \~   the 

ueodidymium  end  "t  tin  series  is  npprouched,  lanthanum 
ammonium   niti  I  to   the   fractions,  with  a  little 

id,  the  amount  depending  ui the  volume 

.    tin    proportion  n   earths 

l  be  '  in  '   i  ■!      •    In  lies  in  the  dcliqui 

the  double  ammonium   mtral  tidy  - 

uiiiim    earths,  whii  I  duaation  in 

atmosphen       m  best  dom  in  thi   « inter 

in  dry  steam  bi  uium 

ite  all  through,  uml  not  tdium  niti  l 

ti*  unple 

'•t  pm lidymium    aim.  a    ueodidymium    was 

thai  rrms  of  the  mixed  oxidi  -      The 

thanum  al  l  hi 

bulk  nf  i  -i  mothei  liquor. 

W    '.    \l. 
The  •  -  lion oj      I     rlinl     ind  II 

/•Il«    An,!     (In  in.  I  8  '•  7  .  88, 

Journal,  I 

Tin:   authors  have  made  an  .  rtti  nents 


t.i  determine  whether  thoria  can  be  completely  separated 
from  ci  ria  by  means  of  the  thiosulphate  method.  They 
find  thai  an  absolute  separation  is  impossible,  since  minute 
quantitic-  of  cerium  are  earned  down  in  the  thiosulphate 
precipitate  ;  whilst,  on  the  other  band,  thorium  in  very  small 
quantities  remains  behind  in  solution.  The  errors,  how- 
ever, are  i  re,  and  partially  neutralise  each  other. 
In  any  case,  this  method  of  --  paration  is  preft  rable  to  that 
baaed  on  tin  solubility  ol  thorium  oxalate  in  ammonium 
oxalate,  with  >>r  without  the  addition  of  ammonium  acetate. 

For  the  separation  of  thoria  from  ceria  in  the  analysis  of 
incandescent  mantles,  which  contain  approximately  99  per 
cent,  of  the  former  ami  i  per  cent  of  the  latter,  the  follow- 
ing method  gave  the  most  satisfactory  results  on  a  small 
scale.     A  solution   of  nearly  the   abot  rition   was 

made  by  mixing  LOO  CC.  of  B  thorium  nitrate  solution  con- 
taining 1*5189  «rra.  ol  thoria  with  100  c.c.  of  a  cerium 
ammonium  nitrate  solution  containing  0*0141  gnu.  of 
cerium  dioxide.  The  solution  was  diluted  to  about  400  c.c. 
and.  alter  the  addition  of  10  gnus,  of  sodium  thiosulphate, 
was  boiled.  The  precipitate  was  filtered  "IT  and  washed, dis- 
solved in  hydrochloric  acid,  whilst  the  residue  of  sulphur  .mis 
ed,  and  the  ash  fused  with  potassium  bisulphite.  The 
I  mass  was  then  dissolved  in  water  and  some  hydrochloric 
acid,   and    the    -  Ited    with    ammonia, 

precipitate  formed  in  'liis  way  was  dissolved  ill  li ydrochloric 
acid,  and  the  solution  added  to  the  main  solution.  After 
evaporation,  the  residue  was  dissolved  in  water  and  a  few 
drop-  of  hydrochloric  acid,  and  the  solution  precipitated 
hum  thiosulphate  as  before. 

The  filtrates  from  the  first  and  second  thiosulphate  pre- 
cipitates were  t r.  ated  a  ith  ammonia,  the  precipitates  filtered 
off,  washed,  dissolved,  and  the  united  solutions  evaporated 

to  remove  tlie  free  acid.  After  the  addition  of  one  : 
ol  hydrochloric  acid,  the  solution  was  again  precipitated 
with  thiosulphate.  The  precipitate  obtained  by  adding 
ammonia  to  the  ii  irate,  was  dissolved  i:.  nitric  acid,  evapc 
rated  to  dryness,  and  the  residni  dissolved  in  water  and 
precipitated  with  oxalic  acid.  The  weight  of  the  washed 
and  ignited  precipitate  was  0*0150  grm.  of  cerium  dioxide. 
This  cerium  dioxide,  however, still  contained  a  small  quantity 
of  thoria,  i-  was  provi  d  b\  conversion  into  the  oxalate  and 

i nt  with  ammonium  oxalate.     0*0011  grm.  of  thoria 

containing  I   ceria  «as  dissolved.     Bj  subtracting 

this  amount,  tin  qu  entity  of  cerium  dioxide  obtained  liecomes 
0*0189 

The  third  ill  thiosulphate  precipitate  was  found,  on 

redissolving and  rcpri  o  contain  a  minute  quantity 

0*006  gt  m      "i  cerium  dioxide.-   3    ~~ 

Phosphoglycerali  of  Lime.     Adrian  and  Trillat. 
.1.  I'iiaim.  Chim.  1897,  6,  188-  I 
t'luviiii  m    phosphoglycerate   of   lime  differs  widely    in 
Composition,  solubility,  and    reaction   towards   litmus.     The 
sues  insoluble   in  water  are  chief!]  composed  of  calcium 
phosphate  and  sulphate.     The  salt   is  almost  insoluble  in 
boiling  water  :  if  a  cold  saturated  solution  be  warmed,  pre- 
cipitation begins  at  32   t  ..  is  abundant  al  '"   •' ..  and  almost 
plcte   at   the  boiling  point.     This  property    afford-   a 
method    of    purification    which   serves   to    eliminate    fee 
lin.  phosphoric  acid,  and  glycerophosphoric  acid. 

—A.  (  .  \V. 

cerophosphoric  Acid,    v  fi'on  "f,l>y  Alkali*  in 

(Ai  /Venn    of  II'  ianlhin   A.  and  of  Phenolphthaleln. 
II    liubeit  and    A    Astruc.     Comptea  Rend.  1897, 185, 
1089. 

Ni  i   undi  r  Will.,  ;..: 

Qlyctrophosphoric  Add,   Heal  of  Neutralisation  of.     II. 
Iinbeii    and   Q.    Belugou.    Comptes    Rend.    1897,   125, 
1040. 

■ ../.  i  \  \  I  \  .  pa 

l  Electrolytic  Preparation  of.     V.  Foerster  and 

w  .  \l.  res     /•  its  t.  II.  ktroehem.  2,  1897,  268—878, 

Tin.  tir-t  description  of  a  method  of  preparing  iodoform 
electrolytieally,  a  patent  of  1884.     li  was 

carried  oath]  ng  an  alcohol  ie  notation  of  potassium 
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iodide  through  which  a  current  of  carbonic  acid  was  passed. 
About  a  year  ago,  A.  Xeubert  investigated  the  method,  and 
found  that  it  was  best  to  start  by  adding  a  large  amount  of 
potassium  carbonate,  and  warming  the  solution  to  60° — 67°. 
lie  used  a  current-density  of  3  amperes  per  sq.  dcm.  Since 
then  Elbs  and  Ilerz  have  further  examined  the  process. 
They  work  at  60e  with  a  solution  containing  6  grms.  of  soda, 
10  grms.  of  potassium  iodide,  and  20  c.c.  of  alcohol,  to 
100  c.c.  of  water.  They  use  a  current-density  not  exceeding 
1  ampere  per  sq.  dcm.,  and  state  that  the  current  of  carbonic 
acid  is  unnecessary.  It  is  chiefly  with  a  view  to  clearing  up 
the  latter  point  that  the  present  authors  have  repeated  and 
extended  the  previous  experiments.  They  use  an  electrolyte 
containing  GO  grms.  of  potassium  iodide,  20  gnus,  of  soda, 
and  80  c.c.  of  alcohol  in  400  e.e.,  at  a  temperature  of  60° — 
65°.  The  cathodes  are  enveloped  in  parchment  paper.  This 
is  the  chief  point  in  which  they  differ  from  Elbs  and  Herz, 
who  used  a  porous  cell.  Some  kind  of  partition  is  neces- 
sary ;  otherwise  the  iodine  set  free  at  the  anode  travels  to 
the  cathode,  and  reacts  upon  the  caustic  potash  there,  before 
it  has  time  to  make  iodoform.  Thus,  in  one  experiment,  in 
which  the  cathode  was  not  enveloped,  the  yield  of  iodoform 
was  only  49 '8  per  cent.,  whereas  it  rose  to  97 '1  per  cent, 
when  the  cathode  was  enveloped.  The  parchment  paper 
was  found  to  last  well,  and  the  resistance  which  it  introduces 
is  very  much  smaller  than  that  of  a  porous  cell.  The 
difference  affects  the  process  and  the  composition  of  the 
electrolyte  in  another  way.  Two  equations  have  been 
proposed  as  representing  the  reaction  which  goes  on — 


(1)  C,II60  +  Is  +  H,0  . 

(2)  C,K60  +  I,„  +  HaO 


CHIj  +  11X0.,+  5HI, 
=  CHI3  +  CO.,  H   7HI, 


of  which  the  latter  is  the  most  probable,  inasmuch  as  no 
formic  acid  has  been  detected  in  the  electrolysed  solution 
During  electrolysis  with  a  porous  cell,  soda  has  to  be  con- 
tinually added  to  the  auode-fluid,  in  order  to  neutralise  the 
acid  formed,  and  to  keep  the  solution  slightly  alkaline  ; 
under  these  circumstances,  there  is  no  object  in  passing  in 
carbonic  acid  (which  is  what  Elbs  and  Herz  assert).  Now, 
when  parchment  paper  is  used,  there  is  far  less  to  hinder 
the  caustic  alkali,  which  is  formed  at  the  cathode,  from 
mixing  with  the  auode-fluid  and  neutralising  the  free  acid  ; 
and  equation  (2)  shews  that  for  10  equivalents  of  iodine, 
we  get  only  9  equivalents  of  acid,  whereas  10  equivalents 
of  alkali  appear  at  the  cathode.  It  is  in  order  to  neutralise 
this  increasing  excess  of  alkali,  that  the  current  of  carbonic 
acid  is  required.  Thus  there  is  no  essential  contradiction 
between  Schering's  patent  and  the  results  obtained  by  Elbs 
and  Herz  when  using  a  porous  cell.  The  presence  of  an 
alkaline  carbonate  favours  a  good  yield  of  iodoform,  whereas 
caustic  alkali  interferes  with  it.  The  amount  of  alkaline 
carbonate  increases  as  the  process  continues,  but  it  does  not 
interfere  with  the  yield  unless  it  is  present  in  such  excess  as 
to  prevent  the  iodoform  from  crystallising  out  and  collecting 
at  the  bottom  of  the  cell. 

It  appears  possible  to  convert  into  iodoform  about  80  per 
cent,  of  the  potassium  iodide  used.  The  amount  of  iodide 
present  should  be  kept  constant  for  a  certain  time,  and  then 
any  further  addition  should  be  stopped,  and  as  much  as 
possible  of  the  remaining  salt  converted.  Attempts  to 
convert  the  whole  of  the  iodide  present  in  a  solution  into 
iodoform,  show  that  this  is  only  possible  with  a  great 
expenditure  of  electrical  energy. — D.  E.  J. 


Styrolene  [Cinnamene]  and  Metastyrolene  :  Their  Reci- 
procal  Transformation  under  the  Influence  of  Heat. 
G.  Lemoine.  Comptes  Rend.  1897,  i25,  [15],  530— 
533. 

The  same  limit  is  reached  whether  styrolene  or  metastyro- 
lene is  heated  in  a  sealed  tube  ;  the  proportion  of  styrolene 
in  the  ultimate  product  increases  with  the  size  of  the  vessel, 
indicating  that  the  phenomenon  is  similar  to  dissociation, 
and  that  equilibrium  is  reached  at  a  definite  vapour  pressure 
of  styrolene  (temperature  being  constant).  The  conversion 
of  styrolene  into  metastyrolene  is  ultimately  (after  a  week) 
complete,  or  nearly  so,  at  97°  C. ;  at  higher  temperatures 
more  styrolene  remains. — J.  T.  D. 


Anlipyrine,  The  Compounds  of,  with  Aldehydes.  G.  Pateiu. 
Comptes  Rend.  1897,  125,  956—959. 

Axtipyrine  (2  mols.)  forms  compounds  with  aldehydes 
(1  mol.),the  union  Uking  place  between  carbon  atoms,  and 
not  by  means  of  nitrogen.  In  these  compounds,  which  may- 
be regarded  as  substituted  methanes,  the  nitrogen  atom 
united  to  the  methyl  group  has  lost  its  power  of  combining 
with  chloral  and  phenols.  The  condensation  is  brought 
about  by  the  action  of  hydrochloric  acid.  Formopyrine 
(this  Journal,  1896,  372)  is  a  compound  of  2  mols.  of  anti- 
pyrine  with  1  mol.  of  formaldehyde,  and  contains  water  of 
crystallisation.  Chloral  reacts  with  autipyrine  molecule  for 
molecule,  the  union  taking  place  through  nitrogen. 

— A.  C.  W. 

Cananga  Oil.     Report  of  Schimmel  and  Co.,  Oct.  1897,  7. 

Sli  1  11  of  the  oil  of  cananga  exported  from  Java,  appears 
to  be  largely  adulterated.  A  sample  reputed  to  be  pure, 
was  found  to  contain  not  less  than  25  per  cent,  of  cocoa-nut 
oil,  so  that  when  placed  in  a  freezing  mixture,  a  butter-like 
mass  resulted.  On  distillation  with  steam,  over  30  per 
cent,  of  non-volatile  residue  was  obtained.  The  following 
figures  were  obtained  with  pure  cananga  oil : — Residue  011 
distillation  with  steam,  about  5  per  cent,  (the  original  oil 
was  non-congealing  in  a  freezing  mixture);  specific  gravity, 
0-916;  optical  rotation,  —21;  saponification  figure,  17-8; 
solubility  in  'JO  per  cent,  alcohol,  soluble  in  \  to  2  volumes. 

— .I.O.  B. 

Vetivert  Oil.     Report  of  Schimmel  and  Co.,  Oct.  1897,  57. 

The  following  comparison  between  a  sample  of  vetivert 
oil  distilled  in  Reunion  (presumably  from  fresh  roots)  and 
one  distilled  in  Leipzig  (from  dried  roots)  shows  many 
points  of  divergence  : — 


Specific  gravity 

Rotation 

Saponification  factor 
Solubility  in  80  per 
cent,  alcohol. 


German  Distilled  Oil.    Reunion  Distilled  Oil. 


roi»tor<)27 

+25°  to  +2,6° 

711  to  30 

linll  to! 


B-9995 

22-6 

1  in  1'.  to  2 


It  was  further  noted  that  when  the  oils  were  fractioned  at 
23  mm.  pressure,  and  the  first  two  fractions  collected 
between  144°— 164°  C.  and  164°— 170"  C,  in  the  case  of 
the  German  oil  these  were  distinctly  levogyrate,  while  the 
lieunion  fractious  were  strongly  dextrogyrate.  The  odour 
of  the  German  oil  was  stronger  and  more  persistent  than 
that  of  the  Reunion  product. — J.  I).  B. 

(iuaiacum  Wood  Oil.     Report  of  Schimmel  and  Co., 
Oct.  1897,  29. 

This  oil  is  obtained  from  the  wood  of  an  undetermined  species 
of  South  American  guaiacum.  It  is  sometimes  erroneously 
termed  "Champaca"  oil,  although  it  has  nothing  in 
common  with  the  true  champaca.  Guaiacum  oil,  which  is 
solid  at  ordinary  temperatures,  has  an  extremely  delicate 
tea-like  odour,  which  has  been  found  of  great  value  in  per- 
fumery. The  solid  crystalline  alcohol,  "  guaiaol,"  which 
causes  the  oil  to  have  the  relatively  high  melting  point  of 
45"  to  50°  C,  is  practically  odourless,  and  when  partially 
removed,  leaves  the  other  eoustituent  in  a  fluid  condition, 
in  which  state  it  is  more  suitable  for  use  in  perfumery. 

—J.  O.  B. 

Savory  Oils.     Report  of  Schimmel  and  Co.,  Oct.  1897. 

Oil  of  Summer  Savory  (Satnre/a  hortensis). — The  fresh 
flowering  herb,  cultivated  in  Saxony,  gave  0-097  per  cent, 
of  oil.  The  specific  gravity  of  this  was  0-904,  and  the 
rotation  +  0°  4'.  It  required  nine  volumes  of  80  per  cent, 
alcohol  for  its  solution.  It  contained  38  per  cent,  of 
earvacrol.  The  odour  was  very  aromatic  ;  but,  on  account 
of  the  small  yield,  the  oil  cannot  be  produced  at  a  price  to 
permit  of  commercial  use. 

Oil  of  Mountain  Savory. — This  was  distilled  from  fresh 
plants  of  Satureja  montana  cultivated  in  Saxony.  The 
yield  of  oil   was   0-18  percent.,  its   sp.  gr.  0-939,  audits 
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rotation  •  J.  85'.  It  gave  a  clear  solution  with  4- .")  ami  more 
volumes  of  70  per  cent,  alcohol,  and  with  \\  or  more  parts 

of  80  per  cent,  alcohol.     Il    contai 1    65   per  cent,  of  a 

I  benol ;  its  odour  closely  resembles  tliat  of  common  savory 
oil,  and  according  to  Haller,  it  consists  plainly  of  carvacrol, 
another  phenol  having  a  higher  boiling  point,  and  a 
terpene. — .J  I  >.  B. 

Balaam  Tansy  Oil.     Report  ofSchimmel  and  Co., 
Oct.  1897,60. 

Tins  oil  was  distilled  from  cultivated  flowering  plants  of 
Tanacetum  baltamila,  a  yield  of  0-064  per  cunt,  being 
obtained.  The  odour  was  balsamic,  and  recalled  that  of 
the  common  tansy  (Tanacetum  uulgare).  The  specific 
itj  was  0*948,  and  the  rotation  — 53c  18' al  16  C,  and 
it-  total  acid  figure  21  ■■  on  standing  in  a  cool  place,  paraffin- 
like  crystals  separated  on  the  surface.  The  oil  was  pot 
soluble  in  80  per  cent,  alcohol,  bul  gave  a  clear  solution 
with  one  to  two  parts  of  9(1  percent,  alcohol;  on  addition 
of  more  of  the  solvent,  however,  the  liquid  again  became 
turbid.  The  oil  distilled  between  207  and  283  C.  in  the 
following  fractions  :  — 

From  S07  to  820°,  10*4  percent.;  from  220  to  230°, 
16-8  per  cent.;  from  280  to  2*0  .  is  per  cent.  ;  from  240° 
to  250,  I8'4  per  cent.;  from  250  to  283  C,  21-2  pel 
cent.  ;  residue,  21 -2  per  cent. — I.  '  I.  B. 


per 


Sicilian  and  Calabrian   Essential  Oils  [Lemon,  Orange, 

mi. I   Bergamot],  Standards  for.     lieport  ofsSchimmel 

and  Co.,  i'ct.  1897,  22. 
T'iik  following  characters  are  suggested  as  standards  fbt 
determining  the  puritj  of  the  aurantii ons  essences  : — 

Oil  of  Lemon,  -Sp.  gr.  <>•  857  to  0*862  al  15  C.  <  »pt. 
rot.  ( 100-mm.  tube)    •   57    lo   t  67    at  20  I !. 

When  .'in  c.c.  of  the  oil  arc  slowly  distilled  in  a  frac- 
tionator  of  prescribed  size,  the  Brsl  5  c.c.  of  the  distillate 
should  have  a  rotation  not  lower  by  ."i  'ban  thai  of  the 
original  nil.  <  )r  tin  t<  ■-'  "I  x.ldaini  and  Herte  may  be 
employed.  One-half  of  a  -ample  ol  25  c.c.  of  oil  is  dis- 
tilled;* the  optical  rotation  <>f  the  distillate  should  be  higher 
than  thai  of  l>« .t h  the  original  oil  and  the  residue  in  the 
fractionator. 

OS  of  Sweet  Orange.— Sp.gr.  0* 847  to  0*853al  15  C. 
opt.  rot.  (in  100-mm.  tube)    between  .■  96  and  +  98  at 

Oil  of  Bergamot.— Sp.  gr.  between  0*882  and  n-886at 
IS  .  Opl  i"'  (in  ''"'  '"",  ,"'ll')  between  +  Sand  +  20 al 
20   i 

The  aioounl  of  linalyl  acetate  determi I  by  saponifica- 
tion with  alcoh  ilio  soda,  in  an  open  flask,  fitted  with  a 
refltu  condenser,  should  not  be  lc-s  than  n   |,,i  cent. 

residue  on  evaporation  <in  the  water-bath  should  not 
per  cent.     The   "il  should  give  a  clear  solution 
with  half  a  volume  of  90  pel   cent,  alcohol,  remaining  clear 
..I.  the  addition  ol  more  "f  the  solvent. — J,  O.  B. 

Orrii  li.K.t.  Cultivation  »/'.  in  Italy.     Report  of  Schimmel 

and  (    i..  Oct.    1897, 
'I'm     following    detail-    loliniiiing     tbi-      lilt  Ic-kliowu    and 

Important  branch  «>f  Italian  agricultural  industry  ma) 
prove  ol  Interest.  Although  the  culture  has  been  conducted 
in  Italy  for  more  than  200yeai  .  and  the  export  of  the 
dried  tool  is  an  important  feature  i"  the  trade  of  the 
country,  no  offli  available  with  regard  to  it. 

orris  i-  planted  on  lulls  and  their  declivities,  never  in 
valleys,  mostly    in  lunny  clearin  thwise  between 

rows  of  vines  in  vineyards,  and  Is  seldom  g  (ten- 

sive fields.  It  grows  onlj  In  dry  stony  ground  When 
set,  the  plants  require  no  further  .are.  and  are  left  undis- 
turbed  for  two  nr  three   years.      Then  the  gathering  of 

tin-   rhixomes   mences.      The    cutting,    cleaning,    and 

preparation  fur  the  market  require  patient  nnd  tiresome 
labour;  generally,  the  roof  is  harvested  in  the  third  Mai. 
but  wben  prices  are  high  and  profitable,  it  i-  frequeutlj  cut 
in  tin  second  year  of  growth.  When  this  i-  not  tin 
it  is  preferable  to  leave  the  root  until  the  Lhird  yenr,as 
the  growth  is  then  larger,  fuller,  and  firmer.  On  the 
other  hand,   100   kiln-,  ol  second  year's  roots  givi  about 


to  kilos,  of  dried  product,  while  the  same  amount  of  third 
year's  growth  only  gives  from  80  to  35  kilos,  of  dry  root. 

The  age  of  the  rhizome  may  be  recognised  by  the  number 
of  joints  on  the  root  stock.  Half  of  the  last  joint  remains 
on  the  living  plant,  which  is  reset  after  removing  the 
portion  required  for  drying.  This  is  dime  in  new  ground, 
within  1  I  days  of  the  first  lifting.  The  old  ground  is  left 
at  least  one  year,  for  recovery,  or  may  be  used  for  raising 
cereals. 

The  fresh  cut  roots  are  tinsi  placed  in  water  to  facilitate 

peeling.  th.\  are  then  pel  led  and  dried  in  the  sun.  This  is 
generally  accomplished  within  14  days. 

Statement-  made  a-  to  the  extensive  cultivation  of  orris 
in  Calabria,  in  Southern  Italy,  in  the  neighbourhood  of 
Heggi,  prove  tu  be  unfounded.  Iris florentina  grows  wild 
in  this  district,  but  not  in  sufficient  quantity  to  make  the 
collection  of  the  ro  it  commercially  profitable. 

Orris  i  lots  from  Morocco  and  East  India  have  lately  been 
brought  into  commerce,  but  are  quite  unfit  for  distillation 
or  for  perfumery. — .1.  0.  B. 

Cerium,    Determination    <;/,    in    Presence     of  the    Ilur. 
Earths.    G.  von  Knorre,    Zeits.  f.  angew.  Chem.  is'.i;. 
!  i    ,  685. 

See  under  XX 111.,  page  72. 

.1/  i .  mil  Salts,  Estimation  of.    L.  Yaninoaml  F.  Frenbert. 
Her.  18'J7,30,  [18],  8808. 
N. .   mid,  r  X  X 1 1 1.,  page  72. 

Chloroform,  "Decomposition  of,  inthe  Organism  A.  Des- 
gr.s  and  M.  Nicloux.     Comptee   Rend.  1897, 126,  [23], 

See  under  XXIV.,  page  7K. 

Tin  Bergamot  Crop,    lieport  ofSchimmel  and  Co., 
(let.  1897,  25. 

Set  wider  Trade  lop.,  page  84. 

Rose  Oil,  Bulgarian.     Adulteration.']    Report  ofSchimmel 
and  Co.,  Oct  1897,  is. 

Set  under  Trade  Rep.,  page  84. 

Theobromine,  Some  Derivatives  of.     II.  Brunner  ami 
II.  l-eins.     Ber.  30,  [17],  2584. 

S< .  inn!,  r  \  x  IV.,  page  78, 

Santonin,  New  Reaction  of.  A.  Jaworowsky.  Pharm. 
Zeits.  Bussl.  1897,36,559;  through  Chem.  Zcit.  Sep. 
1897,  21,  [91],  869. 

Si e  under  Will.,  pagi  75. 

Opium,  Quantitative  Estimation  of  Starch  in.   I..  I".  Kebler 

and  (  .  II.  I.awab.      Amir.  .1.  Pharm.    1897,  2:tl  ;  (hem. 
Centr.  1897,  2,  [19],  985. 

Set  undt  i  Will..  /"';/<  7  7. 

Oil  of  Roses,  Estimation  of .   F.Dietse.  Sflddeutsch.  Apoth, 
Zeit.  1897,  [89    :  ChemZeit.  21,  [95]  \  ('hem.  Rep 
Si ,  under  Will.,  page  75. 

PATKNTS. 

Piperasini  Salts],  Impts.iu  the  Treatment  of.  v7.  II. 
Bishop  and  9.  Vf.  Paasraore,  London.     Eng.  Pat.  26,078, 

No>     19,  I 

l'n  i  ni/iM  tartrate  and  citrate  are  constant  in  composition, 
uon-hygroscopie,  ami  may  be  dried  at  a  high  temperature 
without  lo--.  I'll,  preparation  of  these  salts  by  mixing 
the  solution-  of  acid  and  base,  or  bj  melting  them  together, 
iimed  ;  3  uiols.  of  pip.  ra/.ine  to  J  mols.  of  citnc  acid 
or  1  mol.  each  of  base  ami  tartaric  acid  are  cmploved. 

—A.  t  .  W. 

Alkylated  Urit  Acid,  Impts.  in  the  Preparation  »f- 
i      l  .    Boehringet   and   Soehne,   Waldhof,    Mannheim, 

i ,.  rmany.     I  i  ■    Tat   856,  .Ian.  '.>.  1897. 
Tiik  preparation  of  alkylurie  aeid-  by  the  action  of  halogen 
alkvls  upon  salts  of  in  ic  acid  or  alky]  uric  a  lids   suspended 
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in  water,  or  upon  these  substances  suspended  in  water  in 
the  presence  of  salts  of  feeble  organic  or  inorganic  acids 
(acetic,  carbonic,  boric),  is  claimed. — A.  C.  W. 

Hydro.rycaffcine,  Inipts.  in  the  Manufacture  of,  by  the  Direet 
Methylation  of  Uric  Acid  or  of  1 .3-Dimcthi/lurie  Acid. 
J.  Y.  Johnson,  London.  From  C.  F.  Boehringer  and 
Soehne,  Waldhof,  Mannheim,  Germany.  Eng.  Pat.  2472, 
Jan.  2!t,  1897. 

HydroxycaffeYne  has  been  shown  to  be  identical  with 
1,2.3-trimetbyluric  acid  (E.  Fischer,  Anualen,  215,  2G8, 
and  this  Journal,  1882,  200).  The  patentees  claim  the 
processes  for  preparing  it,  which  consist  in  treating  an 
alkaline  solution  of  uric  acid  or  of  1 .3-dimethyluric  acid 
with  a  methylating  agent  at  a  low  temperature,  in  the  first 
case  at  least  4  mols.  of  alkali  (caustic  potash)  being  present 
to  1  mol.  of  uric  acid,  in  the  second  at  least  2  mols.  to 
i  mol.  of  the  dimethyluric  acid. — A.   ( '.  W. 

Nitroalphylpyruvic  Acids,  Manufacture  of.  Farbwerke 
vorm.  Meister,  Lucius,  and  Briining,  Hoechst  a/Main, 
Germany.     Eng.  l'at.  2,556,  January  30,  1897. 

The  manufacture  of  o-  and  p-nitrophenylpyruvic  acids  by 
the  condensation  of  nitrotoluenes  or  their  hoinologues  in 
the  o-  and  p-positions,  with  the  esters  of  oxalic  acid  in  the 
presence  of  sodium  ethylate  or  methylate  is  claimed,  and 
the  compounds  mentioned  as  new  products. — A.  C.  W. 

Iodine  in  Mineral  Oils,  A  Method  for  Dissolving, 
F.  W.  Klever,  Cologne,  Germany.  Eug.  l'at.  5256, 
Feb.  26,  1897. 

"A  process  for  the  manufacture  of  a  solution  of  iodine  in 
mineral  oils  characterised  by  the  fact  that  heavy  mineral 
oils  of  the  specific  gravity  of  0-89  to  0-90,  if  desired,  with 
the  addition  of  fatty  oils  or  oleic  aeiil  mixed  with  alkalis, 
under  pressure  if  necessary,  are  oxidised,  and  then  in  the 
resultant  mass  the  iodine  is  dissolved."  The  solution  of 
iodine  so  prepared  is  also  claimed. — A.  C.  W. 

Gitaiacol  Compounds  [Alkaloid  Salts  of  Suiphonic  Acid], 
A  Neic  or  Improved  Manufacture  of.  G.  L.  Sehaetler, 
Hrooklyu,  U.S.A.     Eng.  l'at.  8227,  March  30,  1897. 

Tin;  patentee  claims  compounds  of  alkaloids  (quinine)  and 
guaiocolsulphonic  acid — ■ 

C8H3(OH)(OCH3)S03H, 

these  salts  do  not  possess  the  odour  and  caustic  properties 
of  guaiacol  itself.     The  normal  quinine  salt  is — 

(CGrl7  >2 .  CH3 .  HSO:1) .  C.oH^XjO.,. 

The  acid  salt  contains  2  mols.  of  guaiacol. — A.  C.  W. 

Ozone,    the     Manufacture  or     Production    of    [''  Open 

Ozonisers "] ,    Inipts.    in  and   connected    with,    and    in 

Apparatus  therefor.     E.  Andreoli,  London.     Eng.  l'at. 
15,813,  July  2,  1897. 

See  under  XI.  A.,  page  53. 


XXI.-PHOTOGKAPHY. 

Phenols,  Poly-substitution,  Deceloping  Power  of ;  Influence 
of  the  Ketone  Group  on.  A.  and  L.  Lumiere  and  Soc- 
v.etz.  Bull.  soc.  franc,  de  Phot,  et  Photogr.  1897,  7, 
166  ;  through  Chem.  Zeit.  Hep.  1897,  21,  [91],  276. 
It  is  well-known  that  the  entrance  of  the  acid  group  CO. OH 
into  an  aromatic  compound  will  lessen  or  even  destroy  the 
developing  power  of  the  body.  The  authors  have  now 
examined  into  the  influence  of  the  ketone  group  in  the 
same  direction.  Tliey  find  that  the  entrance  of  a  ketone 
group  into  the  structure  of  an  aromatic  compound  which 
on  account  of  its  phenol-like  character,  is  capable  of  acting 
as  a  developer,  does  not  lessen  its  developing  power  if  the 
ketone  group  is  united  with  an  aliphatic  residue,  or  is 
connected  with  another  aromatic  group  containing  no 
phenol  group  ;  but  the  developing  power  ceases  if  there  be 
a  hydroxy]  in  both.— W.  G.  M. 


PATENT. 
Photographic  Printing   Paper,  Manufacture   of  an    Im- 
proved.    Drs.  II.  Jolles  and  L.  Lilieiifeld,  Vienna.     Eng. 
Pal.  30,161,  Dec.  31,  1896. 

Instead  of  albumins,  gelatins,  Sec,  hitherto  used,  the 
inventors  employ  proteids  containing  phosphorus,  known 
by  the  various  names  of  nucleo-proteids,  nueleoalbumins, 
nucleo-globulins,  nucleins,  para-nueleo-albumins,  para- 
nucleo-proteids,  See.,  which  compounds  contain  the  phos- 
phorus in  organic  combination.  A  suitable  proteid  or  a 
mixture  of  several,  is  dissolved  in  an  alkali,  alkaline  earth, 
or  salt  thereof  either  in  a  warm  or  cold  state.  For  ordinary 
purposes  a  10 — 12  per  cent,  solution  of  the  proteids  in  a 
3 — 6  per  cent,  solution  of  the  salts  will  be  found  suitable. 
A  small  quantity  of  alcohol  is  advisable  under  certain 
circumstances.  The  proteid  employed  may  be  tanned. 
The  solution  so  prepared  is  salted  in  the  ordinary  way  with 
a  haloid  and  may  or  may  not  be  coloured,  and  filtered  and 
applied  to  the  paper  in  a  hot,  warm,  or  cold  state.  The 
inventors  further  describe  a  variety  of  ways  of  applying  the 
proteids  to  the  paper  as  well  as  a  number  of  combinations 
in  which  the  material  can  be  applied  and  u>ed  — S.  P.  E. 

XXII.-EXPLOSIVES,  MATCHES.  Etc. 

PATENTS. 

Explosives  or  Explosive  Compounds  [Nitrated  Cellulose'], 

Impts.  in,  and  in  the  Manufacture  of.  A.  E.  Pike  and 
W.  H.  The.v,  both  of  London.  Eng.  Pat.  25,704, 
Nov.  14,  1896. 

This  patent  is  for  an  explosive  produced  by  nitrating 
cellulose,  obtained  from  the  potato  refuse  resulting  from 
the  manufacture  of  potato  flour.  Tin-  refuse  is  washed, 
ground,  and  sifted  and  may  be  treated  with  hot  dilute 
sulphuric  or  hydrochloric  acid  to  remove  the  starch  ami 
other  foreign  matters. — W.  M. 

Explosives  [Chlorinated  Dinitrobenzene]  especially  appli- 
cable for  Use  in  Coal  Mines,  Impts.  in  the  Manufacture 
of.     \V.  J.  Orsman,  Outburst,  Wigan.     Eng.  Pat.  29,59s, 
Dec.  S.i,  1896. 
This  explosive  is  made  by  adding  au  equal  weight  of  melted 
chlorinated  dinitrobenzene  to  dry  powdered  cellulose  and  in- 
corporating together  at   a  steam   heat.      When  cold.  3  to  5 
times  the   weight  of  ammonium    nitrate  is   added   to   this 
mixture,  the  whole  forming  a  bulky  explosive  stated  to  be 
safe  to  use  in  coal  mines  and  those  which  are  fiery. — W .  M. 

Matches,  Impts.  in,  and  in  the  Method  of  Manufacturing 
same.  B.  Baron,  London.  Eng.  Pat.  29,670,  Dec.  24, 
1896. 
Fine  wood  fibres  obtained  by  shredding,  are  twisted,  span, 
or  woven  into  a  rod  or  cord,  which  is  coated  with  sperma- 
ceti, cut  into  lengths,  and  tipped  in  the  usual  way. — W.  II. 

Explosives,Improved  Manufacture  of.  [Ammonium  Nitrate, 
\<-.~j  M.  Bielefeldt,  Wittenberg,  Saxony.  Eng.  Pat. 
2557,  Jan.  30,  1897. 
Tuts  explosive  consists  of  ammonium  nitrate  mixed  with 
4  or  5  per  cent,  of  resin  and  4  or  5  per  cent,  of  nitrates  of 
sodium,  barium,  calcium,  or  strontium,  or  mixtures  of  their 
nitrates.  It  is  claimed  that  the  addition  of  the  last-named 
ingredients  increases  the  safety  of  the  explosive. — W.  M. 

Blasting  Compositions  [Bichromates],  Impts.  in.  II.  Hitter 
von  Dahmen,  Breslau,  Silesia.  Eng.  Pat.  3135,  Feb.  5 
1897. 
The  use  of  chromates  and  bichromates  in  the  production  of 
nitroglycerin  explosives  is  claimed.  The  following  mixture 
is  said  to  give  good  results  : — Nitroglycerin,  30  parts  ;  saw- 
dust, 35  parts ;  ammonium  nitrate,  30  parts ;  potassium 
bichromate,  5  parts. — \V.  M. 

Gunpou-di  r,   An   Improved   Manufacture  of.     J.  C.  Chap- 
man, London.     From   C.  W.  Volnev,   New  York.     Eng. 
Pat.  25,204,  Oct.  30,  1897. 
The  process  described  is  for  providing  grains  of  gunpowder 
containing  trinitrocellulose  with   a  surface  coating  of  di- 
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nitrocellulose,   by    reducing   the   trinitroccllulose  on   such 
surface   to  dinitrocellulos.,    by  in.  an-   of    reducing 
alkaline  sulphite-.     The  object   i-    to    form 
burning  coating  over  a  quick-burning  core. — W.  M. 

Gunpowder,  An  Improved.  J.  C.  Chapman,  London. 
Communicated  from  C.  W.  Volney,  New  Yoik.  Eng, 
25,413.  N 
I  mi  ,  cploavc  < .m-i-t-  i,f  nitrocellulose,  basic  Uosaniliiie  or 
its  homolognee  (as  i  bryaaniline  or  Leucanilino),  and  tri- 
nitrobeiuene,  or  a  trinitro  compound  of  tbe  benzene  series. 
Fort)  parts  ol  trinilrobeoxeoe  arc  dissolved  nnder  pressure, 
and  then  mixed  with  a  solution  of  •">.">  part-  of  nitrocellulose 
and  .">  parts  ol  basis  rosaniline,  and  after  n  moval  ol 
of  solvent,  preesi  .1  into  shape  in  the  usual  manner.  -  W*.  M. 


XX1II.-ANALYTICAL  CHEMISTRY. 

.1/7'  i/.'.i  /  /  S,  i:  i  <  . 

Fillet  Paper,  Th    /■'  I     Magnier  de  la  Source. 

.1.  I'l.arm.  Cbim,  1897,  6,  '  is    -**0- 
B.  Gun  observed  thai  when  mic  acid  solutions 

iren  wanned  with  Blter-paper,  s  portion  of  the  acid  dis- 

d,     111.  author,  having  noticed  the  opposite  result, 
baa  investigated  the  reaction  of  varii  iperf.     Ordi- 

nary fill  12  cm  diameter)  saturates  0*0015  grm, 

of  tmlphunc  acid.  French  Berzeliua  paper  appears  to  be 
entirely  neutral.  Schleichet  and  Si-liiill"-  pa)  er.  washed  with 
hydrochloric  and  hydrofluoric  acids,  bat  an  acidity  equivalent 

ii  grm.  of  sulphuric  acid.    i.  Swedish  Berzelius  paper 
more  than  50  has  an  acidity  equal  toO'OOOS 

grm.  of  the  same  acid.  Thus,  in  determinations  of  tartar,  a 
v.rv  small  quantity  of  a.id  in  the  paper  leads  t.>  an  appreci- 
ably augmented  result  Foi  such  use,  every  trace  of  acid 
should  be  eliminated  from  the  paper  by  long  washing  with 
boiling  water, — A.  i '.  W. 

Electrical)  for  Laboratory.     M.l>  Sohon. 
.1.  An,,  i  -  19,  790—792. 

Tm  coppei  stovi    i  Fig.  I)  i-  .'tin.  in  height,  exclusive  of 

the  legs,  and  a  diameter.     The  lop  is  titled  with 

the  usual  conceutrio  rings,  while  tbe  bottom  is  left  open. 

About  ■_•  in.  from  the  top  ii  a  heating  plate  attached  to  the 

dependently  of  the  body,  and  readily  detached,  and 

of  i-in.  all  round  between  it  and  the  wall 

of  the  Move     Thi  heal  n  derived  from  the  eoils  It  i  Fig.  -') 

ofrneosral  >\  i i »■ .  imbedded  in  lilicate  insulation  and  resting 

board  C.     Thin  is  covi  red  ■<■  ith  a  coppei 


s 


I 
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protecting  plate  D.  The  coil  is  in  two  uoequal  part-,  so 
that  three  different  temperatures  (preferably  90%  list \  .,ad 
125  C.J  nay  be  obtained,  according  to  the  manner  of 
applying  the  current  by  means  of  the  switch  B.  By  using 
suitable  coils  or  by  interposing  a  may 

be  used  with  liquids  mure  \  olatile  than  water.  It  is  especially 
recommended  for  the  distillation  of,  or  for  extraction*  with 
inflammable  liquids.  A  group  oi  -uch  stoves  independently 
connected,  i<  highly  preferable  !••  thi  largi  water-  or  steam- 
baths  generally  employed. — W.  0.  M. 

PATENTS. 

Centrifugal  Machine*  for  Examining  and   Testing   Milk, 
Sedim  rine,and  other  Fluid  Substances ;    /stars. 

in  or  relating  to.       V .  Hugersboff,   Leipzig.        Eng.    Pat. 
23,821,  Oct.  11.  1897. 

Tiik  pan  or  tray  of  the  machine  i-    lixe.l  on  a  spindle   pro- 
vided with  a  pin,  which  is  adapted  to  b  by  a  clutch 
or  tooth  on  a  driving  drum  loosely  mounted  ..u  the  spindle. 
The  power  is  applied  to  the  drum  by  a  band  or  cord,  with 
a  slight  downward  tendency,  which  moves  the  drum  down- 
wards, against   the  action  of  a  spiral  spring,  until  it  m 
with  the  pin  on   the    spindle.     "  By  means  of  thi-    arrange 
ment  a  reciprocating  action  of  the  drum  imparted,  ma; 
■■ntinuous  rotary  motion  to  the  sp 
and  pan  or  dish." — 1!.  A 


INORGANIC  CHEMISTRY.— QUALITATIVE. 

Sulphurous  Acid,  Reduction  of,  to  Sulphuretted  Hydrogen  : 

also  Arsenic  and  Antimony,  1>>  I  ■■   of 

much  Tin, and  ••(  Arsenic  in  I  'ommi  rcial  Sulphuric  Acid. 

]•;.  Donath.     Zettt,  Anal.  them.  1897,  36,' 

Hoi  Stannous  ohloride  solution  containing  free  hydrochloric 

acid,  reduces  sulphurous   acid   to   sulphuretted   hydrogen, 

r. la, ice  with  the  equation — 

..in  I    -   SSol  'I.    •   I'll  i)  +  HjS. 

Wh.u  the  solution  does  not  contain  too  much  free  a.  id. 
stannic  sulphide,  or  a  mixture  of  this  with  Stannous  sulphide, 
is  precipitated.  In  order  that  this  reaction  shall  take  place, 
certain  precaution-,  must  be  observed  ;  otherwise  sulphur  will 
be  produced  by  the  action  of  the  sul:  d  on  the 

sulphuretted  hydrogen.     A  continuous  currenl  ol  HjSmay 
be   obtained  in    the   following    way.       A  tla-k    A  contain-  a 
solution  of  fresh  tin-silt  in  a  mixture  of  one  volume  ..t  con- 
centrated hydrochloric  ..ne  and  a  half  voluiu. 
wat.r.    Th.    strongly  a.  id   solution   i-   heated  to  near  the 

boiling  point,  and  a  solution  of  sodium  sulphite  or  bisulphite 

\  dropped  in   from 

the  tap  funnel  /.. 

i 

and     Antimony    in    />/ « - 

Quantities 

of  fin — The  solution  to 

num.. I    i-    mixed 

w  ith  a  strongly  acid  s..lu- 

i.loride, 

nearly     to     the 

boiling  point,  and  sodium 

sulphite    or   an    aqui   .11- 

solution     of     sulphurous 

acid    -h.wly  added.      Ar 

-•  in.  ami  antimony  sul- 
pbides  are  precipitated, 
whilst  the  tin  remains 
in  solution. 

Detection  of  Arsenic 
in  i  ommercial  Sulphuric 
Acid. — 10— lae.e.of  the 
acid  ar.   mixed  with  an 

equal  volume  of  water, 
added  to  a  strong  hydro- 
chloric acid  solution  of 
stannous  chloride,  and 
.  II 

ar-etiie      be     present,    a 
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finely-divided  yellow  arsenic  sulphide  takes  place  after 
heating  some  time,  which  is  not  to  he  confused  with  the 
opalescence  due  to  sulphur  which  may  possibly  be  pre- 
cipitated.— J.  S. 

Copper,  Phenol  as  a  Delicate  Reagent  for.     A.  Jaworowsky. 
Pharm.  Zeits.  Russl.  i897,  36,  529. 

The  following  observations  prove  an  ammoniaeal  solution 
of  phenol  to  be  a  very  delicate  test  for  copper.  A  solution 
of  copper  sulphate  (1  in  10,000)  yields  a  pale  blue  colora- 
tion in  20  minutes,  changing  to  dirty  blue  in  1  hour,  to 
dark  violet-blue  iu  3  hours ;  I  in  100,000,  distinctly  blue 
in  20  minutes  when  viewed  in  column,  greenish  in  1  hour, 
brownish-blue  in  3  hours,  dark  green  in  18  hours;  1  in 
1,000,000,  pale  blue  after  18  hours.  With  a  still  weaker 
solution,  I  in  10,000,000,  a  very  faint  reaction  was  obtained 
in  24  hours.  Potassium  ferrocyanide  produced  no  colora- 
tion in  either  of  the  two  last-mentioned  solutions. 

— H.  T.  P. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Permanganate  Solutions,  Stability  of,  when  preserved  under 
Vaseline  Oil.  Meineke  and  K.  Schroder.  Zeits.  f. 
offentliche  Chem.  3,  5. 

The  evaporation  of  permanganate  solutions  may  be  pre- 
vented by  covering  with  a  layer  of  vaseline  oil.  A  minute 
amount  of  peroxide  separates  at  the  interface,  but  after 
standing  two  months,  this  was  found  to  have  no  appreciable 
effect  on  the  strength  of  the  solutions.  The  authors  find 
that  commercial  vaseline  oil  is  preferable  to  the  light  petro- 
leum spirit  recommended  by  Topf,  since  the  latter  absorbs 
oxygen  and  carbonic  acid.  (Solutions  of  potassium  cyanide, 
sodium  thiosulphate,  &c.  may  be  preserved  in  the  same 
way. — J.  S. 

Silicates,  Analysis  of.    A.  Leelere.     Comptes  Iieud. 
1897,  125,  [22],  898-894, 

The  silicate  is  mixed  with  three  parts  of  lead  oxide  or  less, 
in  presence  of  alkali,  and  heated  iu  a  muffle,  in  a  small 
covered  platinum  capsule,  for  about  half  an  hour  at  an 
orange-red  heat.  If  the  silicate  be  not  very  finely  powdered, 
it  may  be  necessary  to  add  more  lead  oxide  and  to  prolong 
the  "heating.  On  cooling  the  capsule  quickly,  the  contents 
solidify  and  at  the  same  time  become  detached  from  the 
capsule.  It  is  then  treated,  either  cold  or,  better,  at  about 
40°,  with  at  least  10  parts  of  a  mixture  of  equal  amounts 
of  ordinary  and  fuming  nitric  acid.  If  the  substance  is 
first  powdered,  the  action  is  complete  iu  an  hour,  otherwise 
a  day  or  two  may  be  required.  The  acid  is  then  diluted 
with  boiling  water  to  dissolve  the  lead  nitrate,  filtered,  ami 
washed.  The  silica  is  ignited  at  a  very  high  temperature, 
and  weighed. 

The  filtrate  is  concentrated  to  get  rid  of  the  acid,  and 
treated,  first  with  alcohol,  and  then  with  slightly  more 
hydrochloric  acid  than  is  necessary  to  precipitate  the  lead. 
It  is  then  filtered,  evaporated  to  dryness,  and  the  basis 
determined  by  the  methods  of  Saiute-Claire  Deville  and 
Schloesing. 

Preparation  of  Lead  Oxide. — In  order  to  avoid  the 
platinum  employed  iu  the  above  method  being  acted  on, 
pure  lead  oxide  must  be  used.  This  is  prepared  as  follows  : 
— A  solulion  of  pure  commercial  lead  nitrate  (15  per 
cent.)  is  treated  with  a  saturated  solution  of  oxalic  acid 
containing  3  per  cent,  of  nitric  acid.  The  dense  precipitate 
of  lead  oxalo-nitrate  is  separated,  dried,  and  ignited  below  a 
red  heat  in  a  porcelain  dish.  A  quarter  of  it  is  soaked  with 
nitric  acid,  mixed  with  the  rest,  and  the  whole  is  re-ignited. 
The  product  is  a  verv  fine  powder,  suitable  for  attacking 
siheates.— N.  II.  J.  M. 

Nitrous  Acid,  A  New  Gas-Volumetric  Method  for  the 
Estimation  of,  and  other  Substances  which  can  be 
Oxidised  by  Hydrogen  Peroxide.  E.  Ricler.  Zeits. 
anal.  Chem.  1807,  36,  665— 668. 

The  method  depends  on  the  fact  that  nitrous  acid  is 
rapidly  and  completely  oxidised  to  nitric  acid  by  hydrogen 
peroxide, thus:— HNO;  +  H:0;  =  H  O  +  IINO,,.  Oueiiiolecale    i 


of  nitrous  acid  requires  one  atom  of  oxygen.  The  quantity 
of  nitrous  acid  can  therefore  be  calculated  from  the  volume 
of  oxygen  used.  One  e.c.  of  oxygen,  measured  at  0°  C, 
and  760  mm.,  corresponds  to  0-0034  grm.  of  nitrous  acid 
in  the  form  N203.  In  order  to  determine  the  quantity  of 
oxygen  used  up,  two  experiments  are  necessary.  A  blank 
experiment  is  first  made  to  ascertain  the  volume  of  oxygen 
given  off  on  treatiug  a  definite  measured  quantity  of  the 
hydrogen  peroxide  with  H2S<)4  and  KMnQ,.  For  this 
purpose  the  ordinary  form  of  Knop- Wagner  azotometer 
or  the  modification  described  by  the  author,  may  be  used. 

5  e.c.  of  hydrogen  peroxide,  containing  not  more  than 
1—1-2  per  cent,  of  H;0„  30  e.c.  of  distilled  water,  and 
10  e.c.  of  pure  concentrated  sulphuric  acid  are  placed  in 
the  generating  vessel,  whilst  the  inner  receptacle  contains 
a  few  crystals  (0-1  grm.)  of  KJIn04.  The  vessel  is  then 
shaken  until  a  permanent  red  coloration  is  produced,  and 
1  the  liberated  oxygen  measured  under  the  existing  conditions 
,  of  temperature  and  pressure.  Let  this  volume  of  oxygen 
reduced  to  0°  C.  and  760  mm.  be  V„. 

The  apparatus  is   then   washed   out   and  30  e.c.  of  the 

solution  of  nitrous  acid   to  be   examined   (which   must  not 

!    contain  more  than  0- 15  per   cent,   of  N.,0:))  is  introdm  id 

!    5  e.c.  of  the  same  hydrogen   peroxide  solution  are  added 

I    and    1—2    drops    of    sulphuric   acid.     After   shaking   and 

i    waiting  about  5  minutes,  10  e.c.  of  concentrated   sulphuric 

acid  are  added   in  small  pottions  at  a  time.     A  few  crystals 

of  potassium   permanganate   are    now  placed  in  the  inner 

vessel    and    the   operation    conducted   as    before.      If   the 

reduced   volume  of  oxygen   given  off   in   this   case,  is   v  , 

then — 

("'~'")    X    0-0034  =  (V,.  -  ,■„)    x   0-0017 

represents  the  quantity  of  N2( >.,  in  the  solution  examined. 

The  author  gives  test  analysis.  The  same  method  may 
be  used  to  determine  the  amount  of  ferrous  iron  present 
in  a  solution.  Silver  oxide  may  also  be  substituted  for  the 
potassium  permanganate,  in  which  case  the  procedure  is 
as  follows:— 10  e.c.  of  the  1  per  cent.  H„0.,  solution, 
40  c.e.  of  water,  and  1.1  drops  of  a  15  percent,  solution 
of  caustic  potash  an-  mixed  in  the  generating  vessel.  The 
inner  receptacle  contains  5  c.e.  of  a  3  per  cent,  solution 
of  silver  nitrate.  The  rest  of  the  operation  is  then  con- 
ducted in  the  same  way  as  before,  except  that  the  X.03  is 
represented  by  (V„  -  e„)  x  0-0034,  since,  in  this  ease,  the 
whole  of  the  oxygen  i~  derived  from  the  hydrogen  peroxide. 

— J.  S. 

Basic  Slag,  Estimation  of  Citrate-soluble  Phosphoric  Acid 
in.  O.Bottcher.  Chem.  Zeit.  1897,  21,  [95],  993-995. 
The  method,  which  was  already  described  {ibid.,  p.  168), 
consists  in  the  preparation  of  a  citrate  extract  (Wagner)i 
(this  Journal,  1897,  1044),  treatment  of  50  c.e.  of  the 
extract  as  soon  as  possible  (the  same  day,  at  the  latest) 
with  50  e.c.  of  Maercker's  citrate  solution  and  25  e.c.  of 
magnesia  mixture  (  Maercker).  The  whole  is  then  at  once 
shaken  for  30  minutes,  and  filtered,  as  sooo  as  possible, 
through  a  Gooch  crucible.  The  following  table  shows  that 
concordant  results  are  obtained  when  the  precipitation  takes 
place  within  six  hours,  but  not  after  24  hours  : — 


1. 

2. 

iMg,P,07  1 

I 

P*05 

Mg,P„0, 

PjOs' 

Grm. 

P.c. 

Grm. 

Pc 

Molj-bdate  method  .... 

0-1061 

18-68 

0  1186 

15'ls 

Litrate  method  : 

Fresh  extract    .... 

0-1066 

18-53 

0-1190 

1.5' 23 

After  2  hours     

0-1058 

13-54 

0-1194 

15-28 

,,4      „ 

0-1062 

13-5!) 

0-1200 

15-86 

„      6      „          

0-1075 

13-76 

0'1208 

15-46 

„    24       

0-1892 

17-82 

0-1421 

18-19 

W  ith  regard  to  the  separation  of  silica,  in  the  case  of 
slags  unusually  rich  in  silica.  Wagner  (this  Journal,  1897, 
1044)  states  that  when  the  fresh  citrate  extract  is  treated 
with  alkaline  citrate  and  magnesia-mixture,  the  precipitate 
is  quito  free  from  silica,  and  that  it  is  immaterial  whether 
filtration  is  at  once  proceeded  with,  or  alter  two  hours.    The 
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author,  however,  maintain  thai  it  is  important  in  such 
cases,  to  filter  immediately,  and  give-  some  results  showing 
a  considerable  increase  in  the  weight  of  the  precipitate  after 
two  hours. —  N.  II.  .1 .  M. 

Mercuric  Sails,  Estimation  of.  b.  Vanino  and  F.  Treu- 
bert.  Ber.  1897,  30,  [  1  ^  ,  8808— 2809.  (This  Journal, 
1897,  1043.) 

Phobf tons  acid,  after  12  hours'   standing  in   the  cold, 

complete!;  reduces  mercuric  chloride  to  calomel.    Warming 

would  cause  the  formation  of  metallic  mercury.     In  the 

.■  of  hydrogen   peroxide,  the   precipitated  calomel 

remains  unchanged,  even  on   the  water-bath,  and  the  rc- 

.i  few  minutes.     In  an  estimation, 

excess  ol    hydrogen  peroxide  is   added,  then  phosphorous 

ad  the  mixture  wanned  on  the  water-bath   nntil  the 

precipitate  is  flocculeut,  when  it  is  collected  on  a  filter,  and 

dried  at  105°  C.     The  use  of  other  oxidising  agents,  .  y., 

nitric  acid  and  chlorine  water,  u  not  practicable, since  these 

added  in  excess  would  dissolve  the  precipitated  calomel. 

— A.  t     W. 

Basic  Slag,     Estimation   of  <  'Urate  -  soluble    Phosphoric 

in.  M.  l'aasoo.  Z.  it-,  angew.  Chem.  1897, 
716-  749 
Thb  proposed  method  is  based  on  the  fact  that,  in  estimat- 
ing  phosphoric  acid  in  slags,  results  identical  with  those 
obtained  by  Wagner's  method  can  be  obtained  by  employing 
citric  acid  solutions  of  different  composition,    provided  that 

the  acidity  of  Wagner's  solution  is  maintained.  The  amount 
of  alkali  citrate  present  in  the  solution,  is  of  lees  importance. 

it  »as  previously  established  1 1  Ihem.  Zeit.  1896,  No.  1 1 1 
that  in  most  eases,  a  solution  of  citric  acid  (14  grms.  pet 
litre)  pave  results  agreeing  with  those  obtained  with 
Wagners  solution.     In  the  few  cases  in  which  too  high 

results  wire  obtained,  the  sdditi >f  a  little  ammonium 

citrate  (about  one-tenth  the  amount  used  by  Wagner) 
caused  the  results  to  correspond  with  the  Wagner  results. 

Furthet  i  rperimenti  showed  that  the  addition  of  tri- 
potassiun  oitrate  had  an  effeel  similai  to  thai  of  ammonium 
citrate,  in  lowering  the  results,  which  came  out  too  high 
according  to  the  Wagner  method;  and.  finally,  a  solution 
was  adopted  which  contained  I  i"  grn  s.  of  crystallised  « •  i  1 1  i  «- 
acid  and  80  grms.  of  tri potassium  citrate  per  litre.  In  20 
determinations  made  with  this  solution,  the  results  agreed 
nill  with  those  obtained  with  Wagner's  solution  :  all  were 
within  tr.'l  per  cent.  i  in  12  cases  there  was  less  than  0*  1  per 
cent  difference,  and  in  '  cases  0'2S  per  cent,  difference. 
When  kepi  for  a  short  time  the  phosphate  solution  frequently 
gives  a  precipitate  of  calcium  citrate,  but  it  was  found  that 
■  )ii~  doe-  nol  atl.  ei  the  results  in  Ihe  least, 

Tripotassium  citrate  was  prepared  by  adding  a  slight 
oxc  is  ol  caustic  potash  to  a  solution  of  citric  acid,  and 
evaporating  on  the  water-hath  until  crystals  begin  to 
separate.  The  liquid  was  then  allowed  to  cool,  being  stirred 
all  the  time,  filtered,  washed  with  as  little  water  as  possible, 
then  with  alcohol,  and    finally  with   ether.    The  crystals 

contain  1  uiol.  ol  II  '  '. 

( in  the  whole,  the  antler  considers  thai  the  general 
employment  of  citric  acid  (1*4  per  cent.)  would  be  the 
most    Ml  Its  obtained  with  ii   m  ai  Ij 

always    tgree    with    the    Wagner  results.   ..r.    since    the 

Wagner    solution    is    -aid    to   give    slightly    low    result-,     i- 

eompared  with  those  "i   vegetation  experiments, a  solution 

containing  II rms.  ol  In itric  acid  per  litre  (using  ■" 

for  each  deter  no  in. tion  i  might  he  suitable.—  V  II.  .1.  M 

Silver  Assay,  A  Modified  Method  of     A.  r.   Knorr, 

.1.  Aiiicr.  I  lein.  >...  .   1897,  19,  B14      816. 

To  obviate   the  ted sni  m  of  the  last  stage  iq   thi 

Lussac  silver  test,  the  authot  employs  Volhard's  tbiocyanate 
process  at  the  end.  I  gnu.  i  abool )  of  the  -livei  i-  .1  ssolved 
in  an  6-os    bottle  with  s  good  stopper,  asing  chlorine-free 

llitrie  lie  id  diluted  w  It  h   I  vv  . .   \  olu  lie  -  .  >t    water  ;    a  I  tcr  lii  at  ing 

until  all  nitrous  fumes  have  been    expelled,  enough 

is    added   to    prevent    crystallisation  of   silver  nitrate,  and 

precisely  lOOccofthc   standard  salt  solution  are  run  in. 

The  Stopper  is  then  in-eil.    1.  and  the  solution  is  shaken   until 

1 1n-  -ilver  is  collected;   it  is  then  littered  off,  '•  >  c   ol  ferric 


ammonia  alum  are  added  as  an  indicator,  and  the  standard 
tbiocyanate  solution  (of  which  1  c.c.  =  exactly lmgnn.  of  pure 
silver)  is  ruu  in  from  a  burette  in  the  cold  until  the  charac- 
teristic colour  of  the  ferric  tbiocyanate  is  permanent  Proof 
tests  with  fine  silver  are  conducted  simultaneously.  The 
titre  of  the  salt  solution  is  found  by  deducting  the  number 
oi'e.c.  of  the  tbiocyanate 'used  for  a  proof  test  from  the 
number  of  mgrms.  of  the  tine  silver  initially  weighed  out. 
The  fineness  of  the  asaaj  -  is  then  calculated  by  adding  the 
number  of  c.c  of  thiocyanate  used  in  any  assay  to  the  standard 
of  the  salt  solution  thus  found.  Copper  and  oilier  impurities 
do  not  interfere  ;  filtration  from  silver  chloride  is  necessary, 
and  the  wash  water  must  he  free  from  chlorine.  The  limit 
of  accuracy  of  the  assay  is  0*8  to  0-3  mgrms. — W.  G.  M. 

Ct  rium,  Determination  of,  in  presence  of  the  Rare  Earths. 

G.    von   Knorre.      Ztits.   f.   angew.   Chem.    1897,    [21J, 

GH5— 688. 
The    reduction    of    eerie    to    cerous    salts    by    hydrogen 
peroxide  takes  place  in  a  previously  acidified    solution  with 
rapidity  and  completeness,  according  to  the  equation — 
-(  >,),- +  1U>.         l   I  |(S(  1,1,  •   lLSt  I,  r  <>,.. 

Accordingly  ,  to  the  acidified  solution  of  a  weighed  quantity 
of  the  eerie  salt  is  added  a  measured  volume  of  dilute 
hydrogen  peroxide  solution  of  known  strength,  at  the 
ordinary  temperature,  and  the  excess  of  peroxide  is  deter- 
mined by  titration  with  potassium  permanganate  solution. 
The  end  point  of  the  reaction  is  quite  sharply  seen,  though 
Bose  has  stated  that  an  acid  solution  of  a  cerous  salt  slowly 
decolorises  permanganate.  A  freshly  prepared  ccric  solu- 
tion is  reduced  by  hydrogen  peroxide  almost  instantaneously, 
but   one   which   has   been    prepared  for   some   time  requires 

perhaps  a  quarter  of  an  hour  for  oomplete  reduction  (yield- 
ing, however,  then  the  same  result  as  a  portion  of  the  same 
solution  titrated  iresh).  The  reaction  may  be  hastened 
with  such  solutions,  by  heating  then  to  boiling  after  the 
addition  of    acid  :  but  if   the  acid    be   added   only  after  the 

heating,  the  results  are  always  too  high.     Either  sulphuric 

or  iiitrie  acid  may  be  used  to  acidify,  and  the  results  are  not 
affected  al  all  by  the  presence  of  filter-paper  in  the  solution, 

so  that  filtration  exerts  no  reducing  action  on   the  eerie  salt. 

The  solution  of  permanganate  should  not  contain  more  than 

g  grms.  of  KMni),  per  litre;  and  the  hy  drogen  peroxide 
solution  used  by  the  author  is  of  such  a  strength  that  2D  c.c. 

correspond  to  -■'»  c.c.  of  the  permanganate  solution.    A 

number  of  tesl  analyses  are  given,  which  show  theaccuraov 

of    the   method    as    applied    to    pure   salts    of   cerium.       The 

author  promises  ■  further  communication. — .1.  T.  D. 

Sodium  Oxalate,  Useof,in  Volumetric  Analysis.    S.  P.  I.. 

Borensen.     Zeit-.  Anal.  Chem.  1897,36,639—648. 
Tin:  author  recommends  the  use  of  normal  sodium  oxalate 

a-  ■  source  of  sodium  e.irbnn ate  for  determining  or  adjusting 
the  strengths  of  normal  acids  employed  in  volumetric  analysis. 
The  pure  substance  is  easily  obtained  in  the  following 
way  :  1 1 ne  part  of  commercial  sodium  oxalate  is  dissolved 
in  about  32  part-  of  water  (this  is  a  saturated  solution  at 
about  IS  C  I,  and  made  -lightly  alkaline  with  oaustic  soda. 
Ihe  solution  is  allowed  to  stand  ill  a  tall  glass  cylinder  until 
it  has  lee  .ne-  quits  clear,  when  it  is  filtered  (loin  any  im- 
purities. BU0h  a-  Calcium  oxalate,  which  may  have  separated 

out.      After  evaporating  the  filtrate a  water  bath  to  one- 

teiith  of  its  original  volume,  sodium  oxalate  crystallises  out, 

leaving  tile  more  easily  soluble  impurities,  si, eh  a-  potassium 
oxalate,    eanstie    -od...    chlorides  and    sulphates,  \e.,    in    the 

mother-liquor.  lie  crystals  ol  sodium  oxalate  are  then 
filtered  oil,  pulverised,  and  washed  several  times  with  cold 

water  with  the  aid  of  a  filter-pump.  A  single  rccryslallisa- 
lion  is  usually  sufficient  to  prepare  the  salt  in  a  state  of 
purity,  It  'the  moll,  er  liquor,  however,  should  nol  be  quite 
elear,  or  if  it  contain  iraees  of  alkalis  or  sulphates,  this 
operation      mii-t      be      repeated    as    often     as     is    necessary. 

Sodium  oxalate  contains  no  water  of  crystallisation,  and  can 

safely  be  dried  at    ISA       150°  C.      It  can  he  easily  and  aeeii- 

ratelj    weighed  out,  ami  since  it  is  not  hygroscopic,  the 

, ono, int  of  available  sodium  can  be  exactly  a-n  rlained.  The 
weighed  quantity  for  analysis  is  converted  into  sodium  car- 
bonate by  careful  ignition  in  a  platinum  crucible,  provided 
with  a  well-fitting  lid  in  order  to  prevent  loss  by  decrepitation. 
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This  source  of  error  may  be  removed  by  filtering  a  warm 
saturatei]  solution  of  the  substance  into  alcohol,  filtering 
off  the  precipitate,  and  drying  at  125° — 150°  C.  as  before. 
When  carbon  is  formed  during  the  ignition,  it  must  be 
removed  by  igniting  with  the  lid  partially  on.  After  cooling, 
the  crucible,  with  its  contents,  is  placed  in  a  tall  beaker, 
and  water  and  a  slight  excess  of  normal  acid  added.  The 
analysis  is  then  completed  in  the  usual  manner. 

Test  analyses,  which  are  given,  show  the  accuracy  of 
the  method.  The  author  also  prefers  sodium  oxalate  to 
oxalic  acid  or  ammonium  oxalate  for  adjusting  the  strength 
of  potassium  permanganate  solutions,  since  these  substances 
are  more  liable  to  effloresce  on  keeping. — J.  S. 

Phosphorus,  Estimation  of,  in  Steel,  Iron,  mid  Iron    Ores. 
J.  Ohly.     Chem.  Zeit.  1897,  21,  139— HO. 

The  following  modification  of  the  molybdate  method  gives 
results  equal  to  those  attainable  gravimetrieally,  but  enables 
them  to  lie  obtained  in  about  five  minutes.  2  grms.  of  the 
steel  are  dissolved  in  an  8-oz.  Erlenmeyer  flask,  in  45  c.c.  of 
warm  nitric  acid  (sp.  gr.  1  ■  16).  When  dissolved  com- 
pletely, 5  c.c.  of  a  saturated  solution  of  potassium  per- 
manganate are  added  to  the  hot  iron  solution,  and  the 
mixture  is  boiled  until  the  violet  colour  of  the  liquid  has 
disappeared.  Then  five  or  six  drops  of  saturated  solution 
of  permanganate  are  added,  with  a  few  drops  more  if 
necessary,  just  to  dissolve  the  precipitated  oxide  com- 
pletely, any  excess  being  avoided.  The  solution  is  now 
cooled  to  60°  C,  5  c.c.  of  ammonia  solution  (sp.  gr. 
0- 9)  are  added,  the  flask  is  shaken  carefully  until  solution 
is  effected,  30  to  40  c.c.  of  molybdate  solution  are  added, 
the  flask  is  again  shaken  thoroughly,  and  the  resulting 
precipitate  is  allowed  to  subside  for  a  few  seconds.  The 
precipitate  is  now  rapidly  filtered,  and  washed  six  times 
with  2  per  cent,  nitric  acid,  the  flask  being  rinsed  out 
with  acid  of  the  same  strength.  •  The  precipitate  and 
flask  are  next  washed  with  a  2  per  cent,  potassium  nitrate 
solution,  and  the  precipitate,  with  the  filter  paper,  is  trans- 
ferred from  the  funnel  to  the  original  flask.  25  c.c.  of 
normal  sodium  hydroxide  solution  are  added,  the  flask  is 
shaken  until  the  yellow  precipitate  is  dissolved,  the  inner 
surface  of  the  flask  is  rinsed  with  water,  three  or  four  drops 
Bi  phenolphthalein  are  added,  and  the  liquid  is  titrated  with 
nitric  acid  of  such  strength  that  1  c.c.  =  O'Ol  per  cent.  P 
(viz.,  100  c.c.  of  HNOjOf  I' 42  sp.  gr.  to  11  litres  of  water). 
The  titre  of  the  acid  is  determined  by  means  of  a  steel  in 
which  the  phosphorus  has  been  estimated  gravimetrically. 
The  soda  solution  is,  by  preference,  of  such  strength  that 
25  c.c.  =16  c.c.  of  the  acid  ;  it  should  be  standardised  daily. 
The  molybdate  solution  is  made  by  dissolving  1  lb.  of  MoO, 
in  1,200  c.c.  of  water  and  700  c.c.  of  XH3  (sp.  gr.  0-9), 
filtering  the  solution,  and  adding  to  it  300  c.e.  of  nitric  acid 
(sp.  gr.  1'42),  and  then  adding  575  c.c.  of  this  solution  to  a 
mixture  of  1,200  c.c.  of  water  and  47.5  e.c.  of  nitric  acid 
(sp.  gr.  1  •  42).  In  treating  pig-iron,  the  carbon  and  insoluble 
matter  should  be  filtered  off  after  dissolving  the  iron.  In 
the  ease  of  iron  ores,  it  is  necessity  that  all  the  phosphorus 
shall  be  in  a  form  soluble  in  nitric  acid. — \V.  G.  M. 

Bromine  :  Separation  from  Mixed  Alkaline  Chlorides  and 
Bromides.  II.  Baubigny  and  1J.  Rivals.  Comptes  Kend. 
1897,125,  [15],  527— 530. 
The  authors'  method  (this  Journal,  1897,  635)  does  not 
allow  the  direct  determination  of  the  bromine,  which  attacks 
the  grease  of  the  air-pump  jar,  and  can  thus  only  be 
estimated  by  difference.  Xor  is  it  feasible  to  boil  away 
and  collect  the  bromine,  instead  of  operating  in  ram,,. 
But  by  passing  a  current  of  air  through  the  solution,  the 
bromine  is  completely  removed,  and  can  be  completely 
collected. 

Two  flasks  are  arranged  in  the  same  water-bath— one 
containing  water  to  saturate  the  air  used,  the  other  con- 
taining the  mixture  for  analysis,  with  the  requisite  amounts 
of  copper  sulphate  and  potassium  permanganate,  and 
provided  with  two  tubes,  one  reaching  to  the  bottom  and 
expanded  at  the  end,  for  the  entrance  of  air,  the  other  an 
exit  tube,  which  is  connected  with  the  condenser,  a 
straight  tube  with  several  bulbs,  rilled  with  dilute  caustic 
potash    solution.     The    bath    is   heated    to  the    requisite 


temperature,  and  the  air  current  setup  ;  the  humidity  of  the 
air  is  regulated  by  dipping  the  washing  flask  more  or  less 
deeply,  so  that  the  level  of  liquid  in  the  distillation  flask 
remains  nearly  constant.  At  the  end  of  the  operation  the 
liquid  is  rinsed  out  from  the  condenser,  a  "little  sulphurous 
acid  added,  and  then  a  mixture  of  nitric  acid  and  silver 
nitrate  to  acid  reaction,  heated  to  boiling,  and  the  silver 
bromide,  after  cooling,  filtered  off  and  weighed.  The  dis- 
tillation flask  containing  the  chlorine  is  treated  exactly  as 
directed  in  the  earlier  paper  (loc.  cit.). — J.  T.  D. 

Chlorine  and  Bromine  ;  Separation  and  Determination  in 
a  Mixture  of  Alkaline  Salts.  H.  ISaubigny  and  P.  Uivals. 
Comptes  Hend.  1897, 125,  [17],  607—610. 
Experimenting  by  their  method  (see  previous  abstract) 
with  chlorides  and  bromides  separately,  and  determining  in 
the  one  case  the  amount  of  chlorine  carried  over,  and  in  the 
other  the  amount  of  bromine  remaining  in  the  distillation 
flask,  the  authors  find  that  for  the  complete  decomposition 
of  the  bromide  a  certain  minimum  concentration  of  the 
copper  salt  is  necessary,  but  that  the  volume  of  the  liquid 
1  i.e.,  the  concentration  of  the  bromide  solution)  is  not, 
within  wide  limits,  a  determining  factor  ;  on  the  other  hand] 
while  the  partial  decomposition  of  the  chloride  depends  to' 
some  extent  on  the  proportion  of  copper  sulphate  and  of 
potassium  permanganate  present,  it  can  be  altogether  pre- 
vented by  keeping  btdow  a  certain  maximum  concentration 
of  the  chloride  solution.  If,  in  100  c.c.  of  a  solution 
containing  15  to  16  per  cent,  of  CuSQ.,.5HjO  and  0'7  to 
0  8  per  cent,  of  permanganate,  the  amount  of  chlorine 
present  does  not  exceed  that  corresponding  to  0-25  grin, 
of  sodium  chloride,  a  complete  separation  of  chlorine  from 
bromine  is  possible  in  \\  to  If  hours.  The  results  of 
experiments  quoted  in  the  paper"  show  the  process  to  bo 
very  accurate. — J.  T.  D. 

Glycerophosphoric  Arid.  Neutralisation  of,  hy  Alkalis.  i„ 
Ho-  pns,  nee  of  Uelianthin  A  and  of  Phenolphthalein. 
II.  Imbcrt  and  A.  Astruc.  Comptes  Kend.  1897  121 
[24],  1039—1040. 

GLTCEitopiiosniORic  acid  behaves  towards  Helianthin  A 
as  a  monobasic  acid  ;  towards  phenolphthilein  as  a  dibasic 
acid.  This  is  also  the  case  with  phosphoric  acid,  the  com- 
bination of  which  with  glyceric  has  not  diminished  its  acid 
properties,  liy  ordinary  acidimebry  the  strength  of  solutions 
of  glycerophosphoric  acid  can  he  determined  with  sufficient 
accuracy. — A.  C.  W. 

OBGA NIC  CHEMISTRY.— QUALITATIVE. 

IS,  nzenesulpltinie    Aeid    as    a   Reagent    [for   presence    of 
Quinone  and  Quinonoid  Croups).     O.  Hinsberg.     Ber 

1897,  30,  [18],  2803—2805. 

Benzenesoxphinic  aeid  unites  with  compounds  of 
quinone-like  structure  with  formation  of  sulphones  (this 
Journal,  1896,  922).  Tetramethyldiamiuodiphenylcarbinol 
in  acid  solution  assumes  the  quinone  structure,  so  that,  for 
example,  its  hydrochloride  has  the  formula  — 

(CH:l);X.C6II1.CH  i  C^H,  :  N(CH3U'l. 

The  author  finds  that  this  compound  in  acid  solution  unites 

with    1   mol.  of  benzenesulphinic   acid  to  produce  the  very 


stable  substance— 


(CH3).,X.C6H4.CH,.C6H; 


/SO;.C6H- 
\X(CH3)2 


The  stability  of  the  compound  towards  acids  and  alkalis 
shows  that  it  is  not  merely  a  salt  of  the  sulphiuic  acid,  and 
when  oxidised  by  the  bichromate  mixture,  it  forms  a  ketone, 
probably  of  the  constitution — 

(CH3).,N.C6H,.CO.CfiH/ 

NN(CH3)S 

—A.  C.  W. 

Picric  Acid,  Detection   of.     H.   Swoboda.     Zeits.  Allgem. 

Oesterr.  Apoth.  Ver.  50,  617;  through  Zeits.  Ana!,  ("hem 

1897,  36,  513. 
On  treating   a   coid   aqueous  solution  of  picric  aeid  with 
Methylene  Blue,  a  violet  flocculent   precipitate,  soluble  in 
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I  itself;  the  reaction  appears  to 
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in  iii.  CHj.CO.COjH, 
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typical  beef  fat,  usually  much  more  numerous  than  lard 
crystals;  but  with  BO  per  cent,  of  the  beef  fat,  no  lard 
il  ,1-  are  seen.  With  hud  containing  5  per  cent,  of 
oleo-gtearin,  the  crystals,  though  somewhat  modified,  gave 
distinct  evidence  of  beef  tat  being  present  ;  but  with  :>  per 
cent,  of  o  tin-  indications  were  uncertain.     The 

am. -nut  of  the  deposit  from  tin-  fus.-l  oil  at  IT  C.  varies 
with  the  fat  tested ;  thus,  beef  suet  treated  a-  above,  gave  a 
deposit  ..I  16  c ...  ami  that  from  oleo-stearin  tilled  the 
tube  to  the  level  of  the  lii|uid.  while  the  maximum  from 
pure  lanl  was  I  e.c.  Uy  combining  thc-e  indications  with 
read  malting  point  of  the  fat,  using  standards  of 

pur.-  bird  (one  «ith  high,  and  the  other  with  low  melting 
point),  it  may  1»  possible  to  estimate  the  amount  of  the 
adulterant  in  lanl.  But  before  reading  of!  the  volume  of 
the  ilepo-it,  it  i-  well  to  -hake  the  cylinder,  after  which 
deposit  «ill  settle  evenly  and  more  compactly.  The  melting 
points  of  pun-  lard  samples  were  found  to  range  from  :u° 
to  IS   I 

In  examining  butter  m  -  of  the  fusel 

oil  are  added  to  -  •  .c.  of  the  filtered   fat,  and  the  mixture 
hi.  il  and  coole  Oleomargarin  gives  the 

more  copii  :    bul    the   butter  and    oleomargarin 

crystal-  from  the  ether,  although  urge  and  well  formed, 
are  very  similar,  yet  apparently  sufficiently  unlike  to  allow 
of  the  two  material-  being  thus  distinguished  apart.  Perfect 
crystal-  characteristic  oil  l.r.l  and  of  beef  fat  have  been 
obtained  from  oleomargarin.  The  fusel  oil  used  had  the 
S9  and  the  boiling  point  189   C.— W.G.M. 

Formaldehyde,    Detection    »f.      Lebbin.     Zeit-.    AUgem. 

ir.    Apoth.    Ver.    51,   '■'- :     through    Z.  it-.     \ual. 

i  hem,  1897,  36,  :,i*- 

Boit  a  few  c.o.  of  the  liquid  to  be  tested,  with  O'OS  grm, 

uol,  to  which  half  or  an  equal  volume  of  a  SO  per 

cent,  solution  of  caustic  soda   is  added.     If  formaldehyde 

be  present,  the  y.  hanges  to  a  fine  red  colour, 

Analogous  compounds  showing  the  usual  reactions  charac- 
teristic of  aldehydes,  fail  to  give  this  coloration.  The 
reaction  ii  sufficiently  delicate  to  detect    l   part 

of  formaldehyde  in  10  million  parts  of  water. — 1>.  II. 

I      pine  and  Hyoscyamine,  Xnr  Method  for  the    Distinc- 
tion of.     -.  Vrevi  ...     i  hem.  Zeit.  Hep.  18 

.V  drop  ol  aqueous  solution  of  the  alkaloid,  acidified  with 

sulphuric  aei.l.  is  placed  on  an  object  glass,  a  Inio  of 
Mama's  reagent  (.'>  grms  ol  potassium  iodide,  and  9*8 
grnis.   ,-f    cadmium   iodide   in  added,   and    the 

mixta  until   it  I antes  clear.     I'nder  the  mi 


-i.i-  arc  ai  once  seen  to  form  :  in  the 
figure,  n    repn  ippearancc  with  hyoscyaminc,  l> 

with   ttro]  1        method  is  well  adapted  for  th.-  r. 

nition   of   the    alkaloid-    in  urine.     The  alkaloid  i-  obtained 
for   i  a    h\    extracting  with  chloroform,  the  lluid 

mad.    alkaline    with   ammonia,   adding   alcohol  t"   remove 
the  emulsion,  filtering,  extracting  with  dilute  .ting 

the  troBttnenl   with  ammonia  and  chloroform,  washing  the 
.  blaroforni  solution,  and  evaporating.     Urine,  to  which  no 
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alkaloid  had  been  added,  gave  on  similar  treatment  only  a 
yellowish  precipitate  with  Mamie's  reagent,  due  to 
leukomaines  and  ptomaines. — A.  C.  W. 

Santonin,  New  Reaction  of.  A.  Jaworowsky.  Pharm. 
Zeits.  Russl.  1897,  36,  559;  through  Chem.  Zeit.  Kep. 
1897,21,  [91],  269. 

If  0-01 — 0-02  grin,  of  santonin  be  dissolved  by  warming 
it  carefully  in  2  c.e.  of  strong  sulphuric  acid,  and  an  equal 
volume  of  a  1  per  cent,  solution  of  cerium  sulphate  acidified 
with  sulphuric  acid  be  added,  the  original  straw-yellow  of 
the  santonin  sedation  will  be  chauged  to  cherry-red,  and  or: 
the  addition  of  about  S  c.e.  of  water,  a  fine  violet  precipi- 
tate will  be  produced. — W.  G.  M. 

Oil  of  Roses,  Examination  of.  V.  Dietze.  Siiddeutsch. 
Apoth.  Zeit,  1897,  [89];  Chem.  Zeit.  21  [95],  ('hem. 
Rep.  288. 

Thk  most  trustworthy  method  for  detecting  the  presence  of 
geranium  oil,  which  is  commonly  added  to  oil  of  roses, 
depends  on  the  determination  of  the  saponification  number. 
A  weighed  amount  of  the  substance  is  boiled  for  half  an 
hour  with  alcoholic  \X-potasb,  and  titrated  with  JN 
sulphuric  acid,  with  phenolphthalein  as  indicator.  The 
following  numbers  were  obtained  with  oil  of  roses  of 
different  origin:  German,  8-6;  Bulgarian,  9-2  ;  Turkish, 
8"9  ;  whilst  oil  of  geranium  gave  : — French,  59- 1  ;  African. 
53*1;  Spanish,  75-3;  Indian,  32-5.  Adulteration  of  oil 
of  roses  with  oil  of  geranium  would,  therefore,  give  rise  to 
a  higher  saponification  number. 

Pure  oil  of  roses  should  have  a  sp.  gr.  not  above  0- 870 
at  15°.  The  solidifying  point  should  not  be  below  15 — 20°, 
the  rotatory  power  in  a  20  mm.  tube  should  not  be  more 
than  —1"  30'  at  20°,  and  the  saponification  number  should 
not  exceed  9-5— 10.—  N.  H.  J.  M. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

FeMing's  Solution.    J.  E.  Gerock.     Ber.  1897,  30,  [18], 
2865— 2S67.     (See  also  this  Journal,  1897,  1046.) 

It  has  been  long  known  that  the  tartaric  acid  iu  Fehlini;'s 
solution  might  be  replaced  by  other  compounds  containing 
the  hydroxyl  group,  e.g.,  glycerin,  mannite,  carbonic  acid. 
Divalent  copper  is  able  to  replace  the  hydrogen  in  the 
hydroxyl  group  in  compounds  of  a  certain  constitution  and 
in  the  presence  of  alkalis,  compounds  of  the  type  K.O.CuOM 
(M  =  alkali  metal)  are  formed.  If  the  radicle  R  is 
susceptible  of  oxidation  under  the  influence  of  the  divalent 
copper  and  excess  of  alkali,  the  copper  is  converted  into 
the  monovalent  state,  in  which  it  is  not  capable  of  forming 
compounds  of  the  above  type,  and  so  is  precipitated.  In 
other  cases  no  oxidation  occurs,  and  such  substances  can 
form  a  Fehling's  solution,  which  when  brought  into 
reaction  witli  a  bodv  of  tin-  former  type,  is  reduced. 

—A.  C.  \V. 


H. 

74. 


Pellet. 


Sugar  in  the  Cane,  Direct  Estimation  of. 
Bull.  Assoc.  Chiui.  1897, 15,  70— 

Tin;  preparation  of  an  average  sample  of  cane  is  very 
difficult,  from  the  great  variation  in  composition  in  different 
parts  of  the  same  stalk  as  well  as  in  different  canes  from 
the  same  stool.  The  lower  part  of  the  stalk  may  show  1 7 
to  20  of  sugar  per  100  c.c.  of  juice  and  0-2  to  0-5  of 
reducing  sugars,  and  the  upper  part,  6  to  8  of  sugar  per 
ion  c.c.  and  0-6  to  2  per  cent,  of  reducing  sugars.  This 
difficulty  is  further  increased  owing  to  the  hardness  of  the 
rind  and  the  resistance  of  the  inner  fibres,  so  that  a  fine 
division,  similar  to  beetroot  pulp,  is  unattainable  and  the 
coarse  filaments  are  not  exhausted  with  certainty  by  alcohol 
which  has  been  used  in  the  hope  of  eliminating  foreign 
polarising  substances,  the  so-called  plus  sugar.  Hot  aqueous 
digestion  affords  a  simple  and  rapid  method  for  the  direct 
estimation  of  the  sugar.  At  least  twice  the  normal  weight 
of  cane  should  he  used  and  the  mean  of  several  tests  taken. 
To  allow  for  the  volume  of  the  mare,  an  average  is  adopted 
of  10  per  cent,  of  insoluble  residue  and  a  volume  of  90  per 
cent,  of  tlir  weight  of  the  residue  ;  thus,  if  twice  16*20  or 
32*40  grms.  are  weighed  out,  this  corresponds  to  3*24  of 
liquor  or  324  x  0-9  =2*916  of   marc,  and  if  the   liquor 


is  made  up  to  200  e.e.,  the  result  must  he  multiplied  by 
0-986  to  get  the  percentage  of  sugar.  As  the  woody  fibre 
filled  with  air  tends  to  rise,  it  is  kept  down  by  a  perforated 
disc  of  lead  maintaining  the  whole  of  the  insoluble  matter 
below  the  level  of  the  liquid.  Basic  acetate  of  lead  is  added 
before  heating.  The  cane  is  divided  by  a  cane  cutter  into 
discs  2  to  3  cm.  thick.  A  kilo,  of  these  is  rapidly  ground 
in  a  mortar  to  furnish  the  sample.  In  factories  where 
diffusion  is  practised,  samples  of  the  fresh  slices  are  taken 
just  as  in  the  case  of  beetroots.  The  cane-cutter  of  Gallois 
and  Dupont  may  be  used.  It  is  in  the  form  of  a  disc  with 
four  variable  knives,  and  may  be  worked  by  haud  or  power. 

Other  methods  of  determining  sugar  in  the  cane  directly, 
are  lixiviation  with  hot  water  containing  lead  acetate  by 
Castel's  arrangement,  or  intermittent  extraction  by 
Zamaron's  apparatus.  But,  however  obtained,  the  result 
represents  the  sample  only,  and  not  the  richness  of  100 
kilos,  of  canes  as  weighed,  owing  to  changes  taking  place 
after  delivery  at  the  factory,  and  from  the  varying  amount 
of  dust,  soil,  and  debris,  and  damaged  and  gnawed  canes. 
Altogether  the  loss  of  sugar  from  these  causes  may  amount 
to  from  1  to  2*5  per  cent. 

Having  regard  to  the  difficulty  of  sampling,  the  indirect 
method  of  analysis  is  preferred,  that  is,  tin-  analysis  of  the 
juice  obtained  by  milling,  of  course,  without  the  addition 
of  water.  Gallois  and  Dupont  have  a  laboratory  mill  and  a 
double  screw  press  which  give  an  extraction  of  about  65  per 
cent  The  sugar  per  100  c.c.  of  juice  is  calculated  to  10(1 
grms.  of  cane,  the  factor  employed  being  determined  by 
experience.  For  a  cane  containing  10  per  cent,  of  ligneous 
matter,  the  factor  0-90  would  be  too  high,  as  the  juice  first 
extracted  is  purer  than  what  remains,  that  found  in  practice 
is  usually  discovered  to  be  0-87  to  0-885,  depending  on  the 
cane  crushed,  the  hardness  of  the  rind,  state  of  maturity,  &c. 
To  take  account  of  the  loss  of  weight  of  the  eaue,  the  result 
must  be  multiplied  by  0-99  to  0-975,  which  reduces  the  co- 
efficient to  0-85  or  0-87.  In  Mauritius  the  manufacturers 
and  the  chemists  have  agreed  to  adopt  0-84  as  mean 
coefficient.  This  figure  could  not  be  adopted  for  other 
countries,  or  during  the  whole  period  of  crushing,  but 
should  be  determined  weekly.  Ycung  canes  of  8  to  8-5 
per  cent,  of  ligneous  matter  have  a  coefficient  of  0-86  to 
0-87,  while  canes,  more  or  less  dry  and  resistant,  with  12 
per  cent.,  would  give  a  coefficient  as  low  as  0-84  or  0-83. 

— L.  J.  de  W. 

Sugar  Cane  am!  Beetroot,  Die,  el   Estimation  of  Sugar  in. 
.1.  Zamaron.     Bull.  Assoc.  Chiin.  1897.  15,  74— 78. 

The  apparatus  consists  of  a  series  of  cylindrical  receptacles 
of  copper  resting  on  a  metal  table,  each  furnished  with  a  tap, 
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H,  for  drawing  off  the  (agar  liquor  into  a  1,000  c.c  fla      A 
■  cylindrical  basket,  P,  to  receive  the  pulp  ia  placed  in  each 
.  projection  at  the  bottom  of  Ihe  latter  prevent- 
ing the  bottom  of  th.-  basket  fr coming  into  cent 

thai  of  the   receptacle.     Each  basket  i-  provided  with  :i 
tied  metal  disc  with  ;i  handle   I".  '••  press  down  the 
pnJp,  of    Bunsen  I  B,  are  arranged 

under  the  n  tsks  stand   in  a  tank  I) 

(with  in-  and  out-lets  E  and  Si.  through  which  cold  water 

Bows,  •"  thai  the'volome  maj  be  made  up  to  1 ,0 c.  « ith- 

out  dels] 

100  grins,  of  pulp  arc  introduced  into  each  basket,  and 
exhausted  with  boiling  water.  200  cc  are  first  poured  in, 
and  ttii-<  i-  boiled  for  10  t..  IS  minutes,  and  the  liquor 
drawn  off  into  the  tU-k.      In  all,  lis  successive  exhaustions 

Kept  tl  .  when   only 

ir.    used.    Owing  to  loss   bj    e    iporation  during 

the  boiling,  about  980  cc.  "ill  I"-  ohtained      Before  drawing 

off  tlir  lit-t  liquor,  10  to  18  cc  ofbasii  lead  at 

.mil.    i-   added,  to  precipitate  organic  matters  and 

prevent  alteration  of  Ihe  liquor.    Tin-  liquor  is  finally  i led 

to  20  C-,  made  up  to  the  mark,  and  polarised  in  a  I  no  nun. 
tube.  The  reading,  multiplied  by  1*8084,  gives  tlic  sugar 
in  loo  grms  "f 

iulp  is  pressed  ami  dried  at    100°— 110°,  to  obtain 
th.-  ligneoui  m  itt.-r. 

A  little  lime  or  baryta  should  In-  added,  to  neutralise  the 
strong  acidity  ol  unsound  canes  so  as  to  prevent  invi 
,  in  th.-  .•»-.■  of  beetroots. — L.  J.  de  \V. 

Sugar    in    Com       Preparation       Estimation   .;/'.      L,  <le 

Koniogfa     Zeits.  f-  angew.  Chem.  l *-" it T ,  [22]. 

,         ;  the  (ample   are  accurately   weighed   out. 

nf  distilled  water  added, and,  after  shaking  well   lor 

about  10  niina.,  ihe  solution  i-  filtered  inti  llask, 

which   baa   also  a  mark  at  55  c.c.    50  cc.  of   filtrate  are 

collected,  conccnti  added   to  the  higher 

nmrk,  tin'  mixture  shaken  well  ami  filtered,  ami  the  filtrate 

examined  in  a  81  cm.  lube,  with   tin-    polariscopc.      The 

.in. n  i-.  say,  it, ami  this  i-  taken,  for  thetime  being, 

as  the  percentage  "t  raw  sugar  in  the  sample.     If   16*85 

prins.  of  pun  i   be  mixed  with  I   water, 

tlir  volume  increases  bj  jus)  aboul  10*8  cc.  j  the  wi 

in. t    sample   (16*85   grms.),   containing   47   per   cent.,   or 

mid  thercfon  •■  mse  .in  incri i 

volume  of  1*8  cc.  In  order,  therefore,  to  obtain  'In-  actual 
percentage   of  sugar  in  the  uunple,  the  result  obtained  by 

i  i.'    r    i  i       100        1*8       m  ■ 

polarisation  must   In-  multiplied  by  1  hi- 

■  ■I  mathematical!]  correct  '"it  is  sufficient 

fur  tin-  |>ii r ] •■>-«■  in  question.    Tin'  other solubl    istituents 

nf  tlir  eooon  which  might  oause  an  volume  are 

In  tin  addition  of  tin-  le.nl  acetate.—  \.  s. 

Phcuylhudraxine,  Volumclrii   Determination  of.    If.t 
Comptes  Rend   125,  [19  •  712—71  I. 

I'll*  Rl  I  111  Ol:  IX1H1  acid    -nlut: 

il  e  equation— 

.     II   \  N      .     II  ii    .    C  II  .  i         \.  ii 

The  following  solutions    are    needed    for  the  author's 
method    — 

i    125  gnu  4,  dissolved  on  the  wnl 

-itmie.  hydrochlni 
lend  and  made  up  t..  a   litre  with 

■  ■    acid,      9    I '    in d  iodini     olutl  I, 

•.•no  urm-  ofcauil  from  sulphides)  diasolved  in  • 

■  water      I    I  ite  I  solution  •  •]   sodiui 

bonati  "nl   phenolphthaleln    a-   imli- 

■amplo  of  phenyll        i         'tit-  hydrochloride 

i<  weighed  '  K tl.isk, 

;  ili,  liquid  boiled  under 

a    reflux    condenser,   ui  platinum  wire  to 

i    bumping       Winn  i    i  iiboul    in 

minutes),  tbi 

to  alkaline  reaction,  added,  and  finally  ■  drop  or  two  of 

hloricacidi  80  cc.  of  the  sodium  bicarbooati 
are  iinn  run  in.  ami  the  veenioui  ami  determined  bj  iodine 
ii.    'I'll,   method  ind  can  be 


applied  also  to  the  compounds  of  phenylhydrazine  with 
aromatic  aldehydes.  In  the  case  of  its  compounds  with 
fatty   aldehydes,  the  aldehyde  should  bs  removed  before 

titration,  on  account  of  its  a:'i  >  i  oa  arseaic  acid.  —  T.  T.  !'. 

Butter,    Estimation   of  all   the    Volatile   Fatly   Acids  in. 

E.  Wrampelini  v.t.      I.andw.  VerSUChsStat.  49,  915 — 2  1 S  ; 

Chem.  Centr.  is-.tT.  2,  [19],  986. 
Ir  is  stated  that  in   the  following  method,  the  two  defects 

nf  Wollny's   modification    of  I 'a   process   arc  over- 

come, viz.,  the  estimation  of  only  part  of  the  volatile  fatty 
acids  and  the  impossibility  of  completely  separating  the 
alcohol  used  in  the  saponification.  About  .'i  grms,  of  the 
filtered  fat  are  warmed  in  a  flask  of  TOO — fsiHI  cc.  capacity, 
with  30  c.c.  of  an  alkaline  glycerin  lye    (I'"1    grms.    of 

N'allll  dissolved  tO  100  CC  of  water;  80  CC  of  this  solution 
to  180  c.c.  of  coneiiitrat.il  glycerin)  Ol  er  the  direct  flame,  till 
no  more  frothing  Occurs  and  a  clear  soap  is  formed.  250 CO. 
of  hot.  recently  boiled,  distilled  water  are  cautiously 
added,  then  a  drop  of  litmus  solution  and  50  c.c  of 
sulphuric  acid  ('20  c.c.  cf  ll.Sil,,  of  sp.  pr.  1*84,  per 
litre).  The  mixture  is  then  steam-distilled,  the  tube 
connecting  the  fla-sk  to  the  condenser  being  provided 
with  a  safety  tube.  The  tatB  of  distillation  should  prefer- 
ably be  u boot  1  litre  per  hour,  and  care  must  be  taken  to 
prevent  spirting  over.  The  distillate,  which  is  collected 
in  two  portions  of  l  litre  and  ',  litre  respectively.  i>  filtered, 
and  500  cc  of  the  filtrate  from  the  litre  and  250  c.c.  from 
litre,  titrated.  A  blank  estimation  should  always  be 
made,  and  the  results  corrected,  if  necessary.  The  results 
obtained  with  glycerin-potash  lye  were  unsatisfactory. 

—  A.  S. 

Fats   ami   Oils,    Edible ;  Analysing  and    Discriminating, 
.1    Suisse  de  Chim.  el  Pharm.   35,  448*  Boll.  A- 
Bolge  il.-  Chim.  11,  160—168. 
Pi  i    following  schedule  of  analyses  has  been  ratified    by 
the  Bociete  Sutssi  des  t  himistes  Analystes: — 

A.       \1  il  nOD6   OP   An  ill  BIB. 

1.  Baudouin'i  Reaction  (Villavecchia and Fobris' Modi- 
fication). Reagent.— 2  grms.  of  furfuraldehyde  in  100  c.c 
of  alcohol. 

Application,  in  c.c  of  the  oil  are  agitated  thoroughly 
for  half  a  minute  with  0*  I  c.c.  of  the  reagent  and  in  cc. 
,.i  hydrochloric  acid  (sp.  gr.  1*19).  A  red  coloration 
indicates  -  isaml!  ..ii.  but  Bari  olive  oil  will  frequently  give 
a  faint  tinge.     Any  other  coloration  may  be  disregarded! 

2.  Becchi  Reaction.  Reagent.— \  grm.  of  silver  nitrate 
is  dissolved  in  5  cc  of  water  and  mixed  with:  Ale  .hoi. 
200  CC    :  ether,  20  c.c  j  and  nitric  acid  (1  :  III),  1  c.c. 

Application. — 10  c.c    of   fat  and  :i  cc  of  reagent  are 

healed     in     a     test     tube    on    the      boiling     water-bath    for 

in  minutes  Cotton-seed  oil  is  indicated  bj  a  brown  or 
blsok  coloration. 

8.  Wellmann's  Reaction,  Reagent.  Molybdic  acid, 
.1  gn  ted  with  sodium  carbonate  solution  :  and 
evaporated  t..  di  ther  with  I  gnu.  of  sodium  phos- 

phate, tin  ii  fused  and  dissolved  in  boiling  w:it.  r, concentrated 
nitric  acid  .  7  eel  being  added  till  the  u  How  shade  of 
the  liquid  is  permanent,  whereupon  the  solution  is  made  up 
with    watei    to    i ■  <■      Commercial   sodium    phospho- 

inolyblale  may  also  hi'  u-cd.  ,'i  grins,  being  dissolved 
and     made     up     to     Inn     cc.    after    adding    nitric    acid    as 

preset  ibed 

Application. — 2i  gent   shaken   up  for  l  minute 

with  i  c<    of  fat,  dissolved  in  " f  chloroform.     A  green 

col.iiaiii.il  (changing  tn  blue  on  addition  of  ammonia)  is 
funnel  in  tl..  aqueous  layer  when  vegetable  oils  (except 
i mm  ml  i  an-  present. 

I.  Men's  Reaction,  Equal  volumes  of  fat  and  eon- 
oentrated  nine  ...  id  (sp.  gr.  1*4)  agitated  for  half  a  minute 
and  l.ii  n.  -laml  for  ..hum  I  .'i  minutes. 

Cotton-s i  nil  gives  a  ooflbe  brown  coloration. 

:..  tlaumens  Thermal  Issf.— 60  grms.  ..t  melted  fat  are 

pi. I  in  a  inn  .• .    beaker  (diamel  ir  5  cm  i  and  kepi  in  an 

..Mil  at  In  19  <  .  then  mixed  with  10  c.c  of  95*6  per 
cut.  sulphuric  acnl  of  th.  same  temperature  and  stirred 
with  a  thermometer  :  the  rise  in  temperature  i--  then  read  ntr. 
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6.  Hiibl  Iodine  Number.  Reagents.  —  (1)  Solution  of 
25  grms.  of  iodine  in  500  c.c.  of  alcohol.  (2)  30  grnis. 
of  mercury  bichloride  dissolved  in  500  c.c.  of  alcohol. 
(3)  25  grms.  of  sodium  thiosulphate  dissolved  in  1  litre  of 
water.  (4)  Aqueous  solution  of  potassium  iodide  (10  grms. 
per  500  c.c,).  (5)  Aqueous  solution  of  potassium  bichromate 
(3-874  grms.  per  litre).     (6)  |  litre  of  starch  solution. 

Titrating  the  Thiosulphate  Solution  (Volhard). — 10  c.c. 
of  the  above  potassium  iodide  solution  and  20  c.c.  of  the 
bichromate  solution  are  mixed  with  5  c.c.  of  concentrated 
hydrochloric  acid  and  titrated  back  with  the  thiosulphate. 
200  c.c.  of  bichromate  solution  =  0'2  grm.  of  iodine. 

Application. — 0-15 — 0-20  grm.  of  a  drying  oil,  or  0"30 — 
0-50  grm.  of  a  non-drying  oil  or  a  solid  fat  are  dissolved  in 
10  c.c.  of  chloroform  and  mixed  with  20  c.c.  of  iodine 
solution  and  20  c.c.  of  mercury  bichloride,  a  further  10  c.c. 
of  each  being  added  if  decoloration  immediately  ensues. 
The  titre  of  the  iodine  solution  is  found  by  a  blank  experi- 
ment. 

After  leaving  the  liquid  at  rest  for  four  hours  in  the  dark, 
water  is  added,  with  sufficient  potassium  iodide  to  re-dissolve 
the  mercuric  iodide  formed,  the  excess  of  iodine  being 
then  titrated  with  the  thiosulphate  solution  iu  presence  of  a 
little  starch. 

7.  Saponification  Value.  Reagent. — A  solution  of 
30  gnus,  of  potassium  hydroxide  in  100  c.c.  of  water,  made 
up  with  absolute  alcohol  to  1  litre. 

Application. — 2  grms.  of  fat  are  saponified  by  heating  in  a 
porcelain  capsule  on  the  water-bath  with  25  c.c.  of  the  above 
reagent,  the  excess  cf  the  latter  being  then  titrated  back  with 
\N  hydrochloric  acid,  phenolphthale'in  being  the  indicator. 
A  blank  experiment  is  made  with  another  25  c.c.  of  the 
reagent. 

8.  Rancidity. — 10  grms.  of  fat  arc  dissolved  in  50  c.c.  of  a 
mixture  (equal  vols.)  of  ether  and  alcohol,  and  titrated  with 
■q^N  sodium  hydroxide,  phenolphthale'in  being  the  indicator. 
I  c.c.  of  alkali  solution  per  100  grnis.  of  fat  used,  denotes 
one  degree  of  rancidity  (Kottstorfer). 

9.  Water  and  Foreign  Substances.  Water,  Qualita- 
tire  Test. — A  little  of  the  fat  is  heated  iu  a  test  tube  to 
a  temperature  of  120°  C,  maximum.  Quantitative. — 
Same  method  as  in  the  ease  of  butter. 

Non-Fatty  Matters. — 10  grms.  of  the  fat  are  saponified 
with  the  quantity  of  alcoholic  KHO  indicated  in  the 
saponification  test.  The  residue,  after  driving  off  the 
alcohol,  should  be  entirely  soluble  to  a  clear  solution  in 
water. 

Physical  Examination. — (1)  Specific  gravity  in  the  Am- 
biihl  instrument  at  the  temperature  of  boiling  water.  (2) 
Refractive  index,  at  40°,  determiued  by  the  Zeiss  instrument. 
(3)  Melting  point  in  capillary  tubes.  (4)  Setting  point, 
Dalican  method. 

B. — Judging  Hog  Fat  and  Olive  Oil. 

Essential  Tests. — (1)  Determination  of  water  and  non- 
fatty  substances.  (2)  Qualitative  tests  for  foreign  fats. 
(3)  Specific  gravity.     4.   Refractive  index. 

Contingent  Tests. — (1)  Iodine  number.  (2)  Saponifi- 
cation value.  (3)  Maumene  thermal  test.  (-))  Melting  and 
setting  points. 

Fundamental  characteristics  : — 




Hog  Fat. 

Olive  Oil. 

Specific  urayity 

0*860— 0'863 

»-as 

55—63 
24°— 18° 

0-861S-0-S63 
53-55 
78—84 

39°— 42° 

Hog  fat  rarely  exhibits  a  greater  rancidity  than  5°.  In 
judging  this  point  the  flavour  and  odour  of  the  product  must 
be  chiefly  considered. — C.  H. 

Opium,  Quantitative  Estimation  of  Starch  in.    L.  F.  Kebler 

and  C,  H.  Lawali.     Arner.  J.  Pharm.  1897,  234  ;  Chem. 

C'entr.  1897,2,  [19],  985. 

The  author    recommends    the   following    process    for    the 

estimation  of  starch  in  opium  : — 10    grins,  of   opium    are 


mixed  with  cold  water,  alcoholic  potash  added,  the  mixture 
heated  for  a  short  time  on  the  water-bath,  and  filtered  hot. 
The  alcohol  is  then  driven  off,  the  residue  taken  up  with 
water  and  a  few  drops  of  hydrochloric  acid,  and  heated 
for  three  hours  in  connection  with  a  reflux  condenser. 
The  liquid  is  then  neutralised  with  soda,  filtered,  and  made 
up  to  a  certain  volume.  The  sugar  content  is  estimated 
volumetrieally  or  gravimetricully  in  the  filtrate  by  means 
of  Fehling's  solution.  Other  carbohydrates  are  estimated 
conjointly  with  st:irch  by  this  method. — A.  S. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Reduction  of  <  'arbon  Dioxide  a!  the  Ordinary  Tempe- 
rature. A.  Liebcn.  Monatsh.  f.  Chem.  1897,  18,582 
—588. 

In  continuation  of  his  previous  work  ou  this  subject 
(Monatsh.  1895,  211),  the  author  has  investigated  the 
action  of  nascent  hydrogen  from  different  sources  on 
aqueous  solutions  containing  carbon  dioxide.  When  plati- 
nised magnesium  was  allowed  to  act  on  a  solution  containing 
disodium  hydrogen  phosphate  and  ammonium  carbonate, 
through  which  a  current  of  carbon  dioxide  was  con- 
tinuously passed,  after  the  lapse  of  11  weeks  it  was 
found  that  of  the  disodium  hydrogen  phosphate  originally 
present,  one-third  had  been  transformed  in  such  a  way 
that  the  phosphoric  acid  was  contained  in  the  precipitate, 
whilst  the  sodium  was  converted  into  sodium  bicarbonate. 
<  )iily  traces  of  formic  acid  were  obtained,  whilst  a  similar 
experiment  with  aluminium  amalgam  gave  considerable 
quantities. 

In  the  same  way,  a  solution  of  potassium  sulphate,  into 
which  baryta  water  was  slowly  but  continuously  introduced, 
and  through  which  carbon  dioxide  was  simultaneously  led, 
when  acted  upon  by  platinised  magnesium,  produced  only- 
traces  of  formic  acid,  whilst  aluminium  amalgam  produced 
considerable  quantities. 

The  author  ascribes  this  difference  in  the  behaviour 
of  nascent  hydrogen  to  unequal  quantities  of  energy- 
accompanying  the  liberation  of  the  hydrogen. — J.  S. 

Wood-Smoke,  Relation  between  1/u  Antiseptic  Properties  of, 
and  the  Aliphatic  Aldehydes.  (1.  Pasqualis.  Atti.  del 
Instil.  Venet.  d.  science, lettere  ed  arti,  8,  [7],  713 — 730; 
Chem.  Centr.  1897,  2,  [20],  1012. 
The  author  shows,  by  bacteriological  experiments,  that  the 
antiseptic  properties  of  wood-smoke  depend  not  only  ou 
the  aromatic  constituents,  but  also  on  the  volatile  con- 
stituents. These  properties  greatly  resemble  those  of 
formalin.  It  was  shown,  by  means  of  Hehner's  reaction, 
that  besides  acetaldehyde,  furfurol,  and  dimethylacet- 
aldehyde,  which  are  well  known  as  constituents  of  wood- 
smoke,  the  latter  also  contains  formaldehyde  in  considerable 
quantities.  It  was  found,  by  means  of  Schiff s  reaction, 
that  the  smoke  from  100  grms.  of  shavings  from  different 
kinds  of  wood  contains  about  0*5  grm.  of  formaldehyde. 
For  disinfecting  purposes,  the  author  prefers  the  use  of 
formaldehyde  vapour,  or  spraying  with  a  0'5  per  cent, 
formaldehyde  solution,  rather  than  fumigating  with  wood- 
smoke.  Acetaldehyde  and  dimethylacetaldehyde  were  found 
to  possess  antiseptic  properties. — A.  S. 

Eire-Damp  E.rplosions :  Ammonium  Salts  as  Preventives, 
in  Blasting  Operations.  Oesterr.  Zeits.  Ilerg-  u.  Hiittenw. 
1897,  45,  568. 
A  non-explosive  salt  of  ammonium,  if  introduced  into  the 
bore-hole  along  with  the  charge,  is  volatilised  during  de- 
tonation, and  cools  the  gases  to  such  a  degree  that  ignition 
of  the  "  fire-damp  "  is  rendered  impossible.  In  order  to 
prevent  the  production  of  oxides  of  nitrogen,  an  admixture  of 
some  inert  carbonaceous  substance  is  recommended.  About 
1  part  of  ammonium  salt  may  be  used  to  2  parts  of  blasting 
powder,  the  materials  to  be  charged  separately  into  the 
bore-hole.  It  is  immaterial  whether  the  explosive  be 
introduced  first  or  last;  but  the  ammonium  salt  should 
be  contained  in  a  waterproof  case  and  surrounded  with 
melted  paraffin. — H.  T.  P. 


78 


THE  JOURNAL  OF  THE  SOCIETf  OF  CHEMICAL  INDUSTRY. 


Pan.  .1! 


( 'h  romium  Tetroxide  and  Sails  of  l'i  rehromie  Acid. 

1 1.  P.  VFiede.     licr.  30,  2178—9189. 

To  li  grins,  of  chromic  anhydride,  dissolved  in  500  c.c.  of 

told  water,  are  added  500  gnns.  of  pure  ether,  coiled  in 
ice  and  salt,  ami  100  e.e.  of  a  pore  10  per  cent,  solution  of 
Imlrogen  peroxide.  I  he  resalting  perchromic  acid 
dissolved  in  the  ether  by  shaking,  and  the  aqueous  solution 
run  otr  in  a  separating  funnel  from  the  ether,  which  is 
well  washed  with  ice-cold   water.     By  cautiously  adding 

■  I  ammonia  to  the  bine  ethereal  solution,  ami  allot 
to   stand,  the    blue  colour   disappears,    while   the  ammonia 
solution  tun;8  first  deep  brown,  and  then  becomes  brighter 
in  colonr,  while  an  amorphous  greenish-brown  substance  is 

ithed.  This,  collected  ob  a  filter,  redissolved  in  10  per 
cent,  ammonia  at  50  or  60  ,  and  allowed  to  cool.  de( 
dark  brown  crystalline  needles,  which  are  washed  with 
all-. lute  alcohol  and  ether,  and  dried  over  caustic  potash 
in  an  atmosphere  of  ammonia.  500  c.c.  of  the  ethereal 
solution  yield  0-5  to   l   gi  Analysis 

IN  II ,. 
Tli.    crystals  are  soluble  in  dilote  ammonia  and  (with 
partial  decomposition)  in  water.     The  dry  Bubstauci   readilj 
explodi  -  "ii  heating,  producing  Bocky  chromium 

oxide.     Both  acids  and  nxi  d  alkalis  di  compose  it,  evolving 
oxygen,  and  producing,  io  the  case  of  acid-,  a  chromic 
-alt :  in  the  case  of  alkalis,  a  chromate.    If  the  Bubstani 
covered  with  ether,  and  dilute   sulphuric   acid   be   Carefully 
added,  the  blue  coloration  of  perchromic  acid  is  produced. 

Treating  the  blue  ethereal  solution  with  pyridine  instead 
of  ammonia,  and  evaporating  the  ether  rapidly  by  a 
current  of  air,  a  blue  residue  i-  left;  and  when  a  portion 
of  this  is  sown  in  another  portion  of  the  pyridine-con- 
tainuig  ethereal  solution,  it  induces  the  formation  of  blue 
crystals,  which,  collected,  dried,  and  analysed,  appear  to 
have  the  composition  <  H  > ,.t  ill .(  ll  x.  The  drj  crystals 
d< t  spc  .hut  a  temperature  below 

I  HO    ( '.  at  once  determines  their  explosion,  ami  when  moist, 

they  rapidly  decompose  into  ehr ic  acid  and  a  brownish 

resin.  They  do  ool  dissolve  in  water,  bat  do  in  most 
iieiiiinl  organic  solvents. 

•  aniline  in  place  ol  pyridine,  (he  bine  etl 
solution  becomes  violet,  and  on  adding  an  equal  v  dame  of 
cooled  petroleum  spirit,  crystallisation  set*  in.  ami  a 
of  dark  violet,  almost  Mack,  crystals  is  obtained,  which 
explode  mure  readily  than  even  the  pyridine  compound, 
to  1"'  kepi  cool  ■■'. nli  ice.  The 
be  '  i'  '  .i  'II .( ',  ll  \.  The  crystals 
dissolve  in  ether,  bnl   uol    in  1  ot    in    petroleum 

spun.     Water  composes  them,  while  acids  and 

evolve  oxygen  »  ith  explosii 

aniline  and  pyridine  compounds  seem  to   be  Baits 
nt    ■    He  i    i i i'i'  i  J  'll  ).  the   anhydride   of 

which  ( i  t  1 1,  .  i-  possibly  the  bin  ereal 

solution   worked   with;     while   the  ammonium    compound 

n-  to   be   one   of  Nil,   with   a  hitberti                 nised 

cbromiu ride,  CrO       -1    I  ■  "• 

M     nesium,  />'"  Tassilly.    Comptes  Rend. 

;  |  i 

\  BOtt  riONof  1  15  gi  m-  of  magnesium  bromide  in  300  e.e.  of 
water  i-  heated  t'  boiling,  and  5  gnus,  of  magnesia, i  tlcined 
at  a  low  temperature,  gradually  added.  The  solution  is 
re  In  at.d  till  the  magnesia  dissolves,  and  the  liquid  filtered 
hoi  in'"  flasks,  which  are  well  corked  and  allowed  to  stand. 

\iiei  a  fortnight,  small  groups  of  ocicular  crystals  sc| 
the  analysis  ol  which  agrees  with  the  formula — 

MgHr,.8MgO.12H,0. 
At  120   in  a  current  of  drj  air  the  ery-t.il-  i    and 

become  Mgllr  .8Mg0.6H,0.  atmospheric  carbon  dioxide 
rapidly  acts  on  this  hydroxybromlde,  which  is  also  di 

i  i.\  watei   and  by  alcohol.     All  attempts  to  prepare 
a  hydroxy  lod  J.  T.  I'. 

Hypophosphorous   (>•  I'ii        \     I. 

Rend.    1897,   l'J5,    [24   ■    1089     1088       fSee   slf 
Journal,  I  - 

I I  phosphorus  trichloride  and  phosphorout  acid   be  hi 

the  watei  bath  in   ■  Mask  provided  with  an   invi 


condenser,  hydrochloric  acid  is  evolved,  and  a  reddish- 
yellow  solid  i-  formed  in  the  liquid.  After  addition  of 
water,  filtering,  and  washing  with  cold  water,  a  substance 
is  left  having  the  composition  represented  by  PjO.  The 
author  considers  its  formation  to  be  explained  by  the  reac- 
tions :  1'CI,  +  ]I;il'i>:,=  3IICI  +  P,<  >  :  _•  I'  <  l,=P,(  i  -  I'  0  . 
The  Fame  oxide  i>  obtained  by  passing  a  slow  current  of 
well-dried  air  through  a  cold  or  lukewarm  solution  of 
phosphorus  in  carbon  tetrachloride. — A.  ('.  W. 

Qlycerophosphoric  Acid,  Heat   of  Neutralisation  of .     If. 
Imbert   and  (■.   Belugou.     Comptee    Reud.    1897,  125, 
24],  1040—1042. 

Tin:    addition    of  the    first    molecule    of  alkali   to  glycero- 
phosphoric  acid  produces  as  much  heat  as  if  it  acted  upon 
pho-pboric    acid;    the  second   molecule  of  alkali  prod 
e   heat    than    in    the   case    of  phosphoric    acid,    lint 
than  the  tir-t  molecule  ;  whilst  the  third  molecule  gi\t-  rise 

to  no  appreciable  beat  production.  The  author-  regard 
this  a-  a  proof  that  the  glycerin  has  only  caused  the 
alcoholic  function  of  phosphoric  acid  to  disappear. — -A.  < '  \V. 

L»  vulost  :  Preparation  from  Mannite  by  Fermentation. 
Vincent  and  Delachanal,  Comptes  Rend.  125,  19  . 
716—717. 

Tin:  ferment  of  sorbose  was  allowed  to  act  on  n  ;t  per 
cent,  solution  of  mannite,  with  an  appropriate  peptone 
nutrient  solution.  The  ferment  developed  rapidly  at  3(1  f. 
and  the  liquid,  after  fermentation  had  ceased,  was  treated 
with  lead  acetate.  After  removing  the  lead,  evaporating, 
removing  unused  mannite  by  means  of  alcohol,  and  distil- 
ling off  the  latter,  the  solution  contained  a  reducing  Btigar, 
the  osazone  of  which  had  the  melting  point  of  that  of 
dextrose  and  levulose.  The  rotator]  power  of  the  solutiou 
was  near  that  of  levulose,  and  on  preparing  and  decom- 
ig  the  lime  compound  a  solution  was  obtained  gi'ing 
the  same  figure  for  rot  Ition  as  levulose.  The  mannite, 
then,  i-  oxidised  by  the  action  of  the  ferment,  according  to 
the  equation — 

C  ftH0,+  0-C,HlsO,+  "  0. 

— J.  1    D 

Chloroform,    Decomposition    of,    in    tin     Organism.     A. 
res  and  M.  Nicloux.    Comptes  Rend.   1*07,  125, 

It  is   generally  considered  thai  >  i  no 

change  in  the  body.  Desgrei  (this Journal,  I  nut.  1085) has 
shown  that  it  i-  decomposed   by  aqueous,  ulkaliue  solutions 

with  production  ^(  carbon  m xide.     The  analysis  ol 

ni  the  l'i I  of  a  dog,  under  ordinary  conditions  and 

under  chloroform  anaesthesia,  showed  that  in  the  lattucaso 
more  carbon  monoxide  was  present,  apparentl]  produced  bj 

the  deeoinpo-iii d  the  chloroform  by  the  alkalis  of  the 

blood.      The   quantity    of    curb nonoxide    so    formed, 

though  very  small,  is  yet  sufficient  to  have  on  appreciable 
ii  the  i   -pir.iioiy  exchange.— A.  ('.  W. 

Theobromine,  Son     D  of.     II.  Bitmnerand 

II.  Loins.     Ber.  30,    17  ,9584-  . 

llv  heating  silver  theobromine  with  alky  I  iodides  in  a  sealed 
tube  at  i«mi°  for  94  hours,  the  authors  have  prepared 
propyl-,  isopropyl-,  butyl-,  ami  amyl-theobromine.  These 
bomologues  ol  theobromine  are  crystalline  powders,  little 
soluble  in  cold  alcohol  and  water,  more  soluble  in  hot, 
somewhat  soluble  in  ether  and  chloroform.  With  chlorine 
water  ami  ammonia  all  Live  the  theobromine  and  caff 

nitrate    aided    to    their   aqueous    solutions 

produces  a  floccaletil  solnbli    in  ammonia.    The 

melting  point-  lie  above  'J7o  i  . 

efitrothoobromine   was  obtained  bj  the  action  of  nitric 

acid  on  theobromine  as   a  fight    yellow  microcrystalline 

.:.  r.  soluble  with  difficult]   in  cold  water,  alcohol, and 

ether:   mine  readily  in  hot  water  and  alcohol. — A.  (  .  W. 

PhsnyUydraxine,  Certain  Combination!  <;/,  iciVA   Metallic 
foaides.    .1     Moiresftier.     Comptes   Bend.    is'.ir,    124, 
.  1699—1581. 

I'iiim  i.iivmuziM  was  found  to  combine  with  the  iodides 
of  metal-  of   the  magnesium   group,  giving   i ipounds 


Jan.  si,  1898.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL   INDUSTRY. 


79 


analogous  to  those  obtained  with  the  corresponding  bromides 
(Comptes  Rend.  1897, 124,  1242)  and  chlorides  (ibid.  124, 
1306).  The  organic  base  was  determined  in  these  bodies 
by  the  method  of  K.  von  Meyer,  which  is  based  on  the 
formation  of  one  molecule  of  iodobenzene  and  three  mole- 
cules of  hydriodic  acid,  through  the  action  of  an  excess  of 
iodine  on  one  molecule  of  phenylhydrazine.  The  phenyl- 
hydrazine  iodides  of  zinc,  cadmium,  manganese,  and  nickel 
are  described. — J.  0.  B. 

Phenylhydrazine,  Certain  Combinations  of,  with  Metallic 
Nitrates  [of  Co,  Zn,  Cd,  and  Ni~\.  J.  Moitessier. 
Comptes  Rend.  1897,  125,  [3],  183—185. 

The  nitrates  of  the  metals  of  the  magnesium  group  combine 
directly  with  phenylhydrazine,  forming  compounds  analo- 
gous to  those  formed  with  the  haloid  salts  of  the  same 
metals.  The  phenylhydrazine  nitrates  of  cobalt,  zinc, 
cadmium,  and  nickel  are  described. — J.  O.  B. 

Phenylhydrazine,  Combination  <>f,  with  Certain  Metallic 
Acetates.  .1.  Moitessier.  Comptes  Rend.  1897,  125, 
[17], 611— 612. 

Phenylhydrazine  forms,  with  the  acetates  of  metals  of  the 
manganese  group,  compouuds  analogous  to  those  of  the 
other  salts  already  investigated  by  the  author.  A  mixture 
of  phenylhydrazine  in  alcoholic  solution  and  the  metallic 
acetate  in  powder  was  boiled  under  a  reflux  condenser  on 
the  water-bath  for  about  15  minutes.  A  clear  solution  was 
thus  obtained,  from  which,  on  cooling,  the  new  compound 
crystallised  out.  All  these  compounds  were  soluble  in 
water,  alcohol,  and  chloroform,  especially  when  warm,  but 
were  insoluble  in  ether.  When  heated  to  100°  C.  they 
gradually  lost  their  phenylhydrazine.  The  phenylhydrazine 
acetates  of  zinc,  cadmium,  manganese,  cobalt,  and  nickel 
are  described. — J.  0.  B. 

Chloride  of  Nitrogen,  Preparation  of.  W.  Hentschel. 
Iter.  189*7,  30,  [17],  2642.  (See  also  this  Journal, 
1897,  698.) 

Chloride  of  nitrogen  may  be  prepared  by  the  action  of 
sodium  hypochlorite  on  ammonium  chloride.  The  author 
finds  that  bleaching  powder  may  be  used  instead  of  the 
hypochlorite  if  a  certain  quantity  of  acid  be  added  to  its 
solution.  The  formation  of  the  explosive  compound  in  any 
quantity  by  this  method  necessitates  adherence  to  the 
proportions  given: — 3  litres  of  a  chloride  of  lime  solution, 
containing  22'5  gnus,  of  available  chlorine  per  litre,  are 
placed  in  a  stoppered  flask  of  5  litres  capacity,  10  per  cent, 
hydrochloric  acid  is  added  through  a  funnel  reaching  to 
the  middle  of  the  liquid,  which  is  kept  in  gentle  motion,  until 
a  portion  tested  with  excess  of  20  per  cent,  ammonium 
chloride  gives  no  evolution  of  gas.  Generally  300  c.c.  of 
acid  are  required.  Then  300  c.c.  of  the  ammonium  chloride 
solution  are  added,  and  after  gentle  shaking,  300  c.c.  of 
benzene ;  the  flask  is  immediately  well  shaken  for  half  a 
minute.  If  the  light  be  strong,  the  flask  is  now  protected 
by  a  black  cloth,  the  aqueous  solution  siphoned  off,  aud 
the  benzene  solution  poured  through  a  folded  filter  con- 
taining 20  grins,  of  powdered  calcium  chloride.  About 
290  grins,  of  10  per  cent,  nitrogen  chloride  solution  are 
obtained;  this  should  be  kept  in  the  dark  or, better,  used 
freshly  prepared. — A.  C.  \V. 

Chloride  of  Nitrogen,  Action  of.  upon  Aniline,  and  also 
Methyl-  and  Ethytaniline.  W.  Hentschel.  Ber.  1897, 
30,  [17],  2643—2649. 

When  a  5 — 10  per  cent,  nitrogen  chloride  solution  in 
benzene  is  allowed  to  drop  into  an  aniline  solution  of  the 
same  strength,  the  mixture  becomes  warm,  and  a  dirty 
green  coloration  appears,  turning  to  a  reddish-brown.  At 
the  same  time  solidification  occurs,  owing  to  the  separation 
of  ammonium  chloride  and  aniline  hydrochloride.  On  the 
addition  of  more  nitrogen  chloride,  the  latter  salt  disappears, 
and  when  about  1  mol.  of  the  chloride  has  been  added  to 
1  mol.  of  aniline,  the  reaction  is  finished  when  the  liquid  again 
becomes  clear.  (In  evaporation,  the  solution  solidifies  to 
a  crystalline  cake  of  ordinary  trichloraniline.  Among  the 
intermediate  products  of  the  reaction  were  found,  in  addition 


to  aniline  hydrochloride,  azobenzene  and  Aniline  Black. 
Chloride  of  nitrogen  converts  aniline  hydrochloride  into 
trichloraniline  without  noticeable  evolution  of  gas  or  pro- 
duction of  colour.  It  was  found  that  aniline  hydrochloride 
suspended  in  benzene  is  converted  by  chlorine  into  tri- 
chloraniline hydrochloride.  This  unstable  salt  is  at  once 
decomposed  by  water  or  alcohol,  but  may  be  made  by 
passirg  hydrochloric  acid  gas  iuto  a  benzene  solution  of 
trichloraniline,  which  substance  is  thus  shown  to  possess 
basic  properties.  Nitrogen  chloride  reacts  with  acetanilide 
to  produce  /;-chloracetanilide. 

The  actions  of  chlorine  and  chloride  of  nitrogen  on 
methylaniline,  are  similar  to  those  observed  with  aniline  : 
trichlormethylaniline,  melting  at  28 -J  and  boiling  at  256°, 
is  obtained.  The  hydrochloride  of  this  base  is  converted  by 
oxidation  with  chromic  acid  into  trichloraniline. 

Dimethylaniline  enters  into  no  simple  reaction  with 
nitrogen  chloride  :  a  colouring  matter  is  formed,  together 
with  a  crystalline  substance,  CjjHuNsCI|9,  which,  on  heating, 
evolves  SHC1,  and  is  possibly  a  derivative  of  tetraphenyf 
hydrazine,  C;iH.;„N;. — A.  C.  W. 

PATENT. 

Extinguishing  Fires,  Improved  Compound  for  Use  in.  A. 
J.  Boult,  London.  From  A.  O.  Richter,  Dresden, 
Germany.     Eng.  1'at.  2:t,125,  i  let.  8,  1897. 

A  smSTDKE  of  5  parts  by  weight  of  alum  with  1  part  of 
"natron"  is  made,  of  which  mixture  1  litre  by  volume  is 
dissolved  in  a  hectolitre  of  water  to  constitute  a  fire- 
extinguishing  liquid. — E.  S. 


J^i-to  books'. 


Deitxiejie  Congres  International  de  Chimie  Appi.i- 
liUEE.  Organise  sous  le  Patronage  du  Gouvenienicnt 
Francais,  par  L'Association  des  Chimistes  de  Sucrerie 
ct  de  Distillerie  de  France  et  des  Colonies  I  M.  L.  Ltndbt, 
President)  Rcuni  a  Paris,  du  2  7  juillet  au  5  aout,  1896, 
sous  la  Prcsidence  de  M.  BertheLOT. 

Comptes  Resdus.  Par  Francois  Dupont,  Secretaire 
General  du  Congres,  Secretaire  General  de  L'Association 
des  Chcmistes  de  Sucrerie  et  de  Distillerie.  Siege  de 
L'Association  des  Chimistes  de  Sucrerie  et  de  Distillerie, 
156,  lioulevard  de  Magenta.  1897.  Price  of  volumes  1 
to  5,  Fr.  22.80;  each  of  the  first  four  vols.,  Fr.  7.50; 
vol.  5,  Fr.  5. 

Five  8vo  volumes,  in  paper  cavers,  containing  the  Reports 
of  Proceedings  in  1896  of  the  Second  Internationa]  Congress 
of  Applied  Chemistry,  organised  by  the  Association  des 
Chimistes  de  Sucrerie  et  de  Distillerie. 

Vol.  I.  contains  the  Proceedings  of  Section  I.,  Sugar 
Industry  ;  and  Section  II.,  Alcohol  Industries  and  Fermen- 
tation.    The  matter  fills  768  pages. 

Vol.  II.  is  devoted  to  the  Reports  of  Section  III.,  Agri- 
cultural Industries  ;  Section  IV.,  Agricultural  Chemistry  ; 
and  Section  V.,  Official  Analyses  and  Scientific  Apparatus. 
540  pages. 

Vol.  III.  to  the  Reports  of  Section  VI.,  Chemical 
Industry  ;  Section  AIL,  Photography  ;  and  Section  VIII., 
Metallurgy,  Mines,  and  Explosives.     487  pages. 

Vol.  IV.  to  the  Reports  of  Section  IX.,  Chemistry  applied 
to  Medicine,  to  Pharmacy,  Hygiene, and  Foods  ;  Section  X., 
Electro-chemistry  and  Electro-metallurgy;  Section  XL, 
Waste  Waters  and  Liquors  (Residuals).     654  pages. 

Vol.  V.,  List  of  Members  ;  Composition  of  Committees. 
Sections ;  The  Excursions  and  Visits  to  Factories,  &c. 
2."i  7  pages. 

Introduction  to  the  Study  of  Organic  Chemistry. 
A  text-book  for  students  in  the  Universities  and 
Technical  Schools.  By  John  Wade,  B.Sc,  Senior 
Demonstrator  of  Chemistry  and  Physics  at  Guy's  Hospital. 
Swan,  Sonnenschein,  and  Co.,  Ltd.,  Paternoster  Square, 
London.     1898.     Price  7*.  6rf. 

This  book  contains  frontispiece,  preface  (in  which  it  is 
stated  that  the  object  of  the  work  is  to  be  a  guide  to  students 
commencing   Organic    Chemistry),  table   of  contents,  list 
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of  charts  and  of  illustrations.  The  subject-matter  fills 
442  pages,  and  ut  the  end  are  alphabetical  nami  and 
tubje.  (  indexes. 

The  text  is  sub-divided  as  follows: — 1'akt  I  Tvpii  u. 
CoMFOUJiDfl  oi  SiifPLK  CoswiTUTioif.  Section  I  The 
All  ohols  and  Acids, <  irgani.-  Radiclei.  Section  II.  Sj 
and  Molecular  Sti  tionlll.  TheTbeory  of  Struc- 
ture developed.  Section  IV.  The  Hydrocarbons  and  the 
Theorj  of  Sobstitntion.  Past  II.  Aliphati.  on  <  iikx- 
iiuiv  Cohfoxtkdi  V.  Substitution  Products  of 
Methane  and  Ethane  Section  VI.  Three-carbon  Derivatives. 
Section  VIL  Four-carbon  Derivatives.  Section  VIII  S 
carbon  Derivatives.  Section  IX  Aliphatic  Derivatives  "I' 
Nitrogen,  &c.  Part  III.  Aromati.  ob  King  Compodsds. 
i  and  tin'  Phenyl  Badicl  tl.  The 
Benzyl  on  XII.  The  Poly-Substitution 
Products.  Benzene.  Section  XIII.  The  Methyl-Bei 
and  thi  res.  Section  \IV.  The  Higher  Alkvl- 
Benzene  Derivativi  •  n  \V.  i  omplez  King  Com- 
pounds.    Section   XVI.  Ring  Com] nds  of  Nitrogen  and 

other   Elements.     In   Appendiz    I,  pages    111—443,  then 
ries  of  Laboratory  Notes,  arranged  a*  exerci 


the   various  chapters  in  the  book.     In  Appendix  11.  is  ■ 
Scheme  of  Qualitative  Analysis.    There  are  ioillu~traii.ni> 

in  the  text. 


Crane  Import. 


TARIFF  CHANGES  AND  CUSTOMS 

REGULATIONS. 

Dun  on  Ethyl  Bromide  »m>  Chloride. 

('In  in.  mid  Druijijisl.  Jan.  1898,  "18. 

i-tciuis  tariff  of  the  United  Kingdom  provides  fur 
the  payment  of  a  duty  of  13*.  Id.  per  gal.  on  imported 
ethyl  iodide,  but  the  revenue  from  that  source  is  prccticall] 
nil.  and  was  so  in  1896-97.  Ethyl  bromide  and  chloride, 
which  are  much  more  used,  were  no)  mentioned  in  the 
tar  tl  until  Saturday  la-t.  "ben  a  general  order  was  issued 
from  the  Custom  House,  London,  imposing  a  duty  of  Is. 
per  lb.  on  the  importation  of  ethyl  bromide,  and  a  duty  of 
15*.  BoT.  per  liquid  gal.  (equivalent  t"  I*.  lOrf.  pet  lb.)  on 
the  iuip.utatii.n  of  ethyl  chloride.  Similar  duties  wen 
previously  obtained  by  other  means. 


New  Bulgaria*  Costohs  Tariff. 

11,1.  of  Trade  J.,  Jan.  1898,  59. 


l.'kuMin  iti ■■'•  ofAi 


Conventional  Rates  of  Duty  iiniler  Treaties  with 
Austria-Hungary.  Frame.  United  Kingdom.  Bnseia 


ell ie  Inn. ■  anil  eelllelll 

common 

..     toilet 

Roll  leather,o  idothei  kinds  not  specislly  menti si  — 

>  r  iraras 

Patent  leather  ami  kid 
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u/lndow  Rlaii 

.11  km.  Is 



.It 

Gunpowder 

Ptnwarks  and  othfl  I 



alum,  am alum  salt-,  and  blueand  green  vitriol. 

Copper 

Tinptates 

N:tj.hii.u  ami  kerosene 
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Ill  \l  l:  w    I  IHD1  B  1/18 

t  Bstom  House,  London, 
Isl  January  1898. 

Explosives   Ael,   IHT.'i. 

Order  in  Council  prohibiting  the  Importation  ..f 

lenc  .a  ei 

The  accompanying  oopj  of  an  Order  in  Council,  dated 

the  86lh  ultimo,  is  herewith  transmitted  for  the  information 

ce  of  tin  ..tl'     ■  ned   with  the  reference 

to  tin-  prohibition  therein  contained  of  the   importation  of 

ll  ii.    nil.,  this  i nil  v  ill  ceitam  •  .-.  I, 

By  order  of  the  Board, 

.1.    Ill      I     ..I    Kill. I    \. 

At  the  Court  at  \\'iml«or,  tl»  86th  day  o(  November  1897. 

I  he  Qui  en's  Mi  n  I  lounciL 

Whereas  b]  section  104  •  ■:    the   l 
..  enacted   thai    Her  Majesty  may,  by  Ordei    Ii    Council, 

that  any  substance  which  appears  to  Her! 
to   i.e  specially  dangerous  to  life  or   property,  by   reason 
.illier  of  its  explosive   pr   p.  tin-   ..r  of  an]  pi 

manufacture  thereof  being  liable  to  explosion,  shall  be 
I  to  be  an  explosive  within  the  meaning  ol 

<l   the   provision-  of   the  said    Acl    (subject    10    -mil 
exceptions,  limitation-,  ami   r.  -ii  Ii  'ion-  .,-    ma] 


in  the  Order)  shall  accordingly  extend  to  any  such  sub- 
Stanoe  in  like  manni  I  a-  if  it  wen  included  in  the  term 
ive  in  the  -ai.i  Act : 

And  whereas  scet]  lene,  when  liquid  or  Bubject  to  ;.  certain 
of  nnnp res-ion,  i-  speciall]  dangerous  to  life  or 
proper!]  by  rea of  its  explosive  properties  : 

Now,  therefore,  Her  Majest]  ■-  pleated,  by  and  with  the 
advici  ..f  Her  Privj  Council,  to  order  and  declare,  and  be 
ii  ordered  and  declared,  as  follows  : — 

Acetylene,  when  liquid,  or  when  subje.  t  to  a  pressure 
above  that  of  the  atmosphere  capable  of  supporting  » 
enlumn  of  water  exceeding  100  ins.  in  height,  and  whether 
or  not  in  admixture  with  other  substances,  shall  be  deemed  to 
be  an  explosive  "iihin  the  moaning  of  thi  -  >  <1  Act,  subject 
to  the  following  exception  t  that  if  it  be  shown  to  the 
tion  of  the  Secretary  of  state  thai  acetylene  declared 
to  be  explosive  bj  this  Order  when  in  admixture  with  any 

-ill. -lance,  or  in  any  form  or  condition,  i-  not    possessed  of 

explosive  properties,  the  Secretar]  of  State  ma]  by  Older 
exempt  such  acetylene  from  being  deemed  to  be  an  explosive; 
within  the  said  Ai  t 

Ami  wlierea-  b]  of  the  Explosives   \et,  1874, 

M.li.l   thai  ll.r  Majesty  frnin  time  to  time  by  I  Inler 

In  Council  may  probii.it  either  absolutely  or  except  in 
pursuance  of  a  licence  of  the  Secretary  of  state  under  the 
said  Act.  ot  may  subject  to  conditions  or  restrictions  the 
manufacture,  keeping,  importation  from  any  place  out  of 
the  United  Kingdom,  conveyance,  and  sine,  or  anv  of  them, 

of  any  explosive  which  is  of  s..  dangerous  a  character  that, 
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iu   the  judgment   of  Her  Majesty,  it  is   expedient   for  the 
safety  of  the  public  to  make  such  Order : 

And  whereas  it  is,  in  the  judgment  of  Her  Majesty, 
expedient  for  the  public  safety  that  acetylene,  when  an 
explosive  within  the  meaning  of  this  ( )rder,  shall  be  pro- 
hibited : 

Now,  therefore,  in  pursuance  of  the  above-mentioned 
provision  of  this  Act,  Her  Majesty  is  pleased,  by  and  with 
the  advice  of  Her  Privy  Council,  to  order  and  prescribe 
that  acetylene  declared  to  be  an  explosive  by  this  Order 
shall  be  prohibited  from  being  manufactured,  imported, 
kept,  conveyed,  or  sold. 

C.  L.  Peel. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Trade  of  Uruguay. 

Foreign  Office  Annual  Series,  1897,  2020. 

According  to  the  official  figures  now  published,  it  appears 
that  the  total  imports  for  the  year  1896  were  5,431,9312. 
Comparing  these  with  those  given  for  the  year  1895, 
5,391,295/.,  there  is  a  small  increase  of  40,63(3/.  in  favour  of 
1896. 

The  total  exports  for  189G  are  given  as  amounting  to 
6,468,710/.,  against  6,924,173/.  for  the  year  1895,  or  a 
decrease  of  455,463/. 

It  is  the  practice  now  of  the  custom-house  in  Uruguay  to 
put  an  official  valuation,  generally  a  very  high  one,  on  all 
articles  imported  into  the  country,  for  the  purpose  of 
applying  the  tariffs. 

This  system  of  over-valuation  exists  throughout  the 
imports,  and  tends  to  check  the  commerce  and  trade  of  the 
country,  for  it  enhances  the  sale  price  of  the  imported 
article,  and  frequently  puts  it  beyond  the  reach  of  the 
ordinary  buyer's  means.  This  is  especially  the  case  with 
British  goods,  which  are  usually  higher  priced  than  those 
Irom  other  countries  ;  hence  the  introduction  of  cheap  wares 
from  Germany.  As  regards  the  exports,  no  such  official 
valuation  is  made,  the  market  value  being  takeu  as  a  basis 
for  applying  the  custom  dues,  which  seems  a  more  reasonable 
system. 

Great  Britain  holds  the  prominent  position  she  has 
hitherto  held  as  regards  the  imports,  for  out  of  a  total  of 
5,431,931/.  she  has  contributed  no  less  than  1,548,377/.,  or 
28  per  cent,  of  the  whole. 

The  most  formidable  European  rival  that  Great  Britain 
has  in  the  import  trade  is  Germany,  which  imports  585,1682,, 
France  eomes  next  with  529,741/.,  then  Italy  with  485,816/. 
Argentina  imported  goods  to  the  value  of  749,733/.,  but  it 
should  be  borne  in  mind  that  Ihey  consisted  chiefly  of  articles 
in  transit  for  Monte  Video. 

Great  Britain  holds  a  less  prominent  position  in  the 
exports  than  she  does  in  the  imports,  for  out  of  a  total  of 
6,468,710/.  she  takes  but  421,968/.,  principally  in  horns, 
salted  hides,  wool,  extract  of  beef,  and  wheat. 

As  regards  imports,  Great  Britain  is  first  with  sugar, 
closely  followed  by  Germany  and  France  ;  then  come  Italy 
Brazil,  Belgium,  and  Argentina. 

Great  Britain  is  foremost  in  the  supply  of  prepared  sheep- 
skins. France  sends  most  prepared  calf-  and  kid-skins,  and 
furs  of  various  sorts. 

Germany  supplies  sulphates  and  carbonates  of  potash. 
Great  Britain,  sulphate  of  copper. 

Great  Britain  supplies  90  per  cent,  of  the  linseed  oil  and 
machine  oil.     The  United  States,  turpentine. 

Italy  has  the  field  lo  herself  iu  sulphur,  France  in  tiles, 
Great  Britain  in  varnish  and  earthenware  ;  she  is  alone  iu 
the  supply  of  coal. 

Great  Britain  sends  50  per  cent.,  or  more,  of  the  sheep- 
dips. 

Great   Britain  is  second  to   Germany   in   the  supply   of 
printing  paper,  followed  by  Belgium  ;  but  she  sends  60  per 
cent,  of  the  paiot ;  Italy  and  Germany  follow. 
Spain  sends  all  the  salt. 
Great  Britain  supplies  all  the  soda. 

Great  Britain,  Gerreany,  and  Belgium  an  equal  amount  of 
Portlaud  cement. 


Germany  and  Belgium  have  the  importation  of  sheet -glass 
to  themselves.     (Here  is  a  field  for  British  trade.) 

France  is  first  with  drags,  followed  by  Germany  and 
Great  Britain,  then  the  United  States  and  Italy. 

Great  Britain  has  to  her  credit  50  per  cent,  of  all  the 
porcelain  and  china  wares  that  reach  this  country  i  Germany 
follows  her.  * 

France  is  first  in  perfumery,  Italy  in  brown  paper,  Bel- 
gium in  white  paper,  and  arms,  ammunition,  and  stearine 
candles. 

Germany  supplies  50  per  cent,  of  the  starch  which  comes 
to  Uruguay,  Belgium  25  per  cent.,  Great  Britain  but  little  • 
but  she  sends  2.5  per  cent,  of  the  stationery  j  Belgium  an 
equal  amount. 

Great  Britain  is  almost  alone  iu  window  glass  and  zino 
plates.    Belgium  supplies  bottles. 

Camphor  in  Formosa. 
Japan.— Foreign  Office  Annual  Series,  1897,  440, page  71. 
The  trade  iu  camphor  will  probably  undergo  some 
modification.  Camphor  trees  are  not  found  in  that  part  of 
the  island  occupied  by  Chinese  settlers.  They  occur  only 
iu  the  country  of  the  aborigines,  or  upon  the  immediate 
border;   and  up  to  the  present  time  the  destruction  of  trees 

j  has  been  carried  on  in  the  most  wasteful  manner.  The 
mode  of  obtaining  supplies  of  camphor  was  for  foreign 
mercnants  through  Chinese  agents  to  advance  money  to 
the  savage  chiefs  for  permission  to  cut  down  trees.  Tho 
stills  were  erected  at  the  expense  of  the  foreigners,  who 
paid  a  tax  of  8  dols.  a  still  to  the   Chinese  authorities,  ami 

I  a  local  tax  of  10  dols.  on  each  picul  (133  lb.)  of  camphor 
produced.  When  the  island  was  ceded  to  the  Japanese, 
the  privileges  which  foreigners  had  enjoyed  under  Chinese 
rule,  of  having  these  camphor  establishments  in  the  interior, 
seemed  likely  to  be  withdrawn  by  the  Japanese  Govern- 
ment. The  Chinese  treaty,  much  more  than  the  Japanese, 
gives  freedom  of  travel  and  trade  to  the  foreigner;  and  if 
the  limitations  imposed  by  our  treaty  with  Japan  had  been 
strictly  enforced  in  Formosa,   foreigners   would  have  had 

I  to  retire  to  the  treaty  ports.  They  would  have  been 
debarred  from  distilling  or  purchasing  camphor  in  the 
interior,  and  they  would  have  suffered  heavy  losses  in 
abandoning  the  capital  already  sunk  there.  Considering 
that  the  present  treaty  had  only  two  more  years  to  run, 
the  Japanese  Government  has  consented  to  let  matters' 
remain  in  statu  quo ;  and  when,  under  the  new  treaty, 
foreigners  obtain  the  right  to  settle  anywhere  in  the' 
interior,  they  will  be  able  to  distil  as  much  as  they  like. 
But  there  is  also  a  probability  that  the  preparation  of 
camphor  will  be  made  a  Government  monopoly.  With  the 
Formosan  supply  under  its  control  the  Japanese  Govern- 
ment could  almost  secure  a  monopoly  of  the  camphor  trade, 
for  Japan  and  Formosa  are  almost  the  only  sources  of 
supply;  and  advantage  may  be  taken  of  this  to  put 
Formosa's  finances  on  a  satisfactory  basis.  The  lands 
where  the  camphor  trees  grow  are  not  privately  owned,  as 
is  the  best  portion  of  Formosa's  fertile  plains,  so  the  Govern- 
ment could  appropriate  the  camphor-producing  districts 
without  interfering  with  vested  interests. 

Dry  Distillation'  op  Sawdust  in  Norway. 
Pharm.  J.  1898,  111.— British  Consul,  Christiania. 
The  production  of  acetic  acid,  wood  naphtha  (methvl 
alcohol),  and  tar  from  sawdust  is  one  of  the  latest  enter- 
prises in  Norway.  A  factory  has  been  started  at  Fredrik- 
stad  capable  of  distilling  10,000  tons  of  sawdust  during  the 
year,  and  also  of  manufacturing  charcoal  briquettes,  which  arc 
exported  to  the  Netherlands.  The  acids  are  chiefly  placed 
on  the  German  market,  while  the  tar  is  mostly  consumed 
at  home.  The  factory  is  said  to  be  the  first  of  its  kind 
erected  in  the  country. 

Porcelain  Industry  in  Herman*. 
U.S.  Cons.  Reps.,  Dec.  1897,  539. 

The  porcelain  industry  in  Germany  has,  of  recent  years, 
exhibited  a  marked  development. 

In  addition  to  the  State  factories  at  Berlin  and  Meissen 
(Saxony),  there  are  many  private  establishments  which  are 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Jan.  : 


derated  to  the  supply  of  ordinary  consumption,  and  the 
,]..  tition  that  the  letter  have  to  contend  ugam-t 
bliged  them    to  turn    out    articles  distinguished   by  ho 
.ver-im  rea-'mg  variety  of  design  and  perfection  of  manu- 
facture. . 
iecordingtoM.8oaIaiuie.Bodin,Frenah Charged  Unites 

at  ];,  .  ,.  rman   public   could  only  find,  at  one   time, 

high-class  porcelain  among  foreign  imports,  and  more 
particularly  imporbi  from  France;  bnt  at  the  present  tune 
Kni  ,  ,m  manufacture  are  found  everywhere,  and 

ilv  on  the  French  mat 

]i,  |-  rtsol  i,.  rman  porcelain  only  aim 

t„  66380  quintals   (I    quintal  -MO  lb.),  while   15  j 
later  the/ exceeded  801,000  quintals.     During  the  last  1" 
ycar.   .  more  than  doubled,  and  their  talus  now 

1-  about  .  Ii'',  principal 

market!    ar.     the    I  nited    Suit.-    and    England  and   her 
colonies      Aft.  r  these  countries  com.-  Holland.  Switzerland, 
Austria-Hungary,  Prance,  Belgium,  the  Bcandinavian  ooun- 
!.:..',  and  Brazil. 

The  porcelain  i:  ipidly  growing  in  importance, 

and  the  exports  for  the  tirst   tl.  i  of  the  pre* 

\.  ar  amounted  to  18,000  quintals,  .i-  i ipared  with  34 

quintal*  during  the  corresponding  period  of  '  - 

Ml  MM.     I   .     NlW     I     Ull-.MJ. 

/>',/.  of  Trait  3  .  Jan.  1898,  87, 

\  report,  dated  20th  October  last,  has  been  received  at 

D    Office   from    Capt    Harford,    II. M.   Consul   at 

Noumea  i  Nets  Caledonia),  forwarding  a  statement  that  lias 

ju«t  been    published    in    N'oi -a.   showing    the   amount   of 

mineral  exported  from  Nev  a  last  January, 

a-  follows  :  — 

Tons. 

ill 8.280 

Nickel 11.1-6 

Chronic  8.030 

Silver  lead ■: 

While  the  reoenl  investigations  on  behalf  "i  the  "Inter- 

national    Mining   <  pany"  have   thoronghlj  established 

tin-  the   entire   island    being,   for   niokel,   copper, 

ehr •,  and  cobalt,  probably  the  mosl  valuable  storehouse 

in  the  world,  the  labour  question  musl   ool  be  overlooked ; 

and  it  is  probably  I  fact    that,  unless  Convict    labour  (an  be 

guaranteed,  mining  operations  of  any  description  must  be 

Main. 

Tin.  Tsani  "i  Saioon  ((  ooboi  China). 

/;,/.  oj  Trade  ■'..  Jan 

Ina  .  i    lib   November  last,  ii.\i    Consul  at 

■  ii  nates  that,  gcnerall]  speaking,  the  "  Tarif "  severely 
dicaps  all  foreign  manufactures  i  it  i-  the  general  tariff 
'  nther  emphasised  t<>i  the  colon)  . 
*  i  |         Mom .       Pail 

rat  •■  lured,  but  the)  d 

a  fit  ii  Btablisfa nt 

which  export-  ■  considerable  quantity     i   soap  to  neigh- 
bourin 

attempted,  bul  tuned  out  a  failure 

7Vinn  ind   native-   gel  ■•Hi  a  considerable 

qaanl  ij   ol  leather  of  an  inferior  quality,  but  it  i- 
■  noush  foi  native  use,  apparently,  and 
up  with  ii  '-ii  account  of  us  cheapness, 

D     •         '  rery  well  indeed,  m  ■!  in  very 

beautiful  eoloDes, 

<"V "el  I  Ml 

/.'./.  of  '/Y.l.i.  ./..  ./.;..     1898,    II, 

g    (.11    the    COaSl  : 
With  'I <■""  -|"  OS  -    he  i.  —  r  ■  1 1  —  ; 

sowings  made  in  Jul)  developed  into  young  trcei  ol    1-50 
ar  months  later.    M  .  [, , ni.,\ 

fi trees,  shoots,  and  creepers;  thai  ol  Fori  Dauphin  boa 

tie  lating  in  the  open  sir  without  the 

aidol  mi  ac'.d,    lu  '  ins  of  rubber  wer<  exported 


l*UM-    IN     lllKM.VU. 

Bd.  of  Trad,  J.,  .Tun.  1898,  17. 
Under  the  head  of  "  false  trade  descriptions"  there   i;i> 
an  in  i  one  detention  in  1895-96  to  17  detentions 

in  1896-97.  <  if  these,  11  eases  were  consignments  of 
pain:  riptions  of  the  kegs  containing  which  were 

held  by  the  Rangoon  Custom-bouse  1 1  be  false  trade  de- 
scriptions. These  paints  were  branded  and  declared  as 
"  red  lead."  "  white  lead,"  and  "  while  zinc  "  paints,  it  being 
thereby  inferred  that  the  contents  were  pure  lead  or  zinc, 
bul  mi  analysis  by  the  Chemical  Examiner  they  were  found 
to  contain  very  varying  and  in  some  instances  almost 
infinitesimal  percentages  of  red  lead,  white  lead,  and  white 
zinc  respectively,  the  balance  being  described  a-  composed, 
fur  example,  of  BO  much  sulphate  of  barium  or  (iu  one 
case)  of  an  organic  colouring  matter  and  brick  dust. 


Km u   Km  m:i  l-MMi  m-  i\  Bbitish  Columbia, 

Bd.  of  Tradt  ./..  Jan.  1898,58. 

Industrial  Establishments. — British  Columbia  is  the 
largest  manufacturer  in  the  Dominion  in  proportion  to 
population.  The  following  establishments  are  mostly  able 
to  Supply  present  local  demands  : — Iron  foundries,  chemical 
works,  paint  works, 6oap  factories, breweries,  powder  works, 
and  potteries. 

The  manufacture  of  wood  pulp  for  export  has  ti"t  yet 
started  in  the  Province,  but  the  natural  conditions  appear 
favourable  for  such  an  industry. 

Metallurgical  works  have  recently  been  established  at 
Victoria  ;  capacity  at  present,  80  tons  of  ore  per  day.  A 
cblorination  plant  is  in  course   of  election.  n  as 

the    work-    are   completed   Ores    "ill    be    treated   by  several 
different  processes.     These  works   are  the  first  of   the  kind 
established   in    British    Columbia,  and   should  be   of  great 
•ii  mine  owners. 

GENERAL  TRADE  NOTES. 

'I'm   Minim,  "i   Mm. mil    [bom  Orb. 
Engineering,  Nov.  12,  Is'.it. 

In  the  e.uh  days  ol  iron  mining  in  the  United  Stan-  of 
America  the  centres  of  the  industry  were  the  States  of  New 
Jersey,  New  York,  and  Pennsylvania,  More  recently  the 
discovery  of  huge  beds  of  iron  ore  in  the  Southern  and 
Western  States,  existing  in  "pockets"  in  mountain  - 
so  that  the  ore  has  onl)  to  !,.  quarried,  has  placed  the  iron 
manufactures  of  Jersey  and  Ne«  fork  at  a  serious  disad- 
(am  gj  competitions.      It  is  because  of  this 

that  attention   has    now    been     1 ted   to   the   veins   of 

Down  to  exist  in  New  Jersey,  and  thai  a 
company  ha-  been  tunned  lo  obtain  the  ore  in  a  form 
suitable  for  smelting, 

The  COmpanj    own-   about    16, acre-  of    land,  and  in 

the  district  there  are  >i\  large  veins  extending  about  91 
miles  ami  about  750  Ft,  wide.    The  possible  output  of  the 

work-  i-  5, ton-  pei  day.  and  it   is  calculated  thai  at  this 

rale  III.    -upply    .vill  la-l   loo  yean. 

The  most  interesting  feature  of  this  mining  venture  is  the 
ingenuity  displayed  in  saving  hand-labour.  The  mining  i- 
done  l.v  iwo  steam  excavatoi  .  the  largei  ..i  which  is  easil) 
capable  ol  re vingfoui  ions  of  on  per  minute— an  amount 

which    represents    the    labour    of    !i50    men.       The    ore     i- 

thrown  bj  the  excavators  into  cars  and  taken  to  crushing 
mill-,  where  ii  i-  gradual!)  reduced  to  cubes  of  about  11  in, 
side,      h  lis    man)    new  devices  have  been  a 

to  obviate  damage  to  the  machinery.  "Breaking  pm-,'' 
made  t"  bear  ..  certain  load,  are  used  for  connecting-up  the 
machinery,  and  when  the  load  i-  eve... led.  a-,  for  instance, 
by  the  introduction  ol  some  very  haul  substance  with  the 
ore,  the  "pin"  is  shattered  and  the  machinery  so  thrown 

out  of  "ear.  and  no  harm  is  done. 

re  ia  next  sent  to  the  "  refining  "  department,  where 
it  is  reduced    I.,    a    powder    fine    enough    to   pa--   tin 
"  It -mesh  "  screen.     It  i-  then  allowed  to  fall  iu  a  perpeu 
dieular  stream  over  three  sets  ..f  magnets,  which  can-,    the 
particles  of   magnetic   oxide  to    be   deflected    from 

:i. .i   -i.i.ol   into  a  h.ap  l.v  themselves,     The  pow- 
dered ore  is  in   tin-   way   separated  into  three  grades  i  the 
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poorest  of  these  is  returner]  to  the  crushing  mills,  and  the 
other  two  are  mixed  and  made  up  into  "  briquettes  "  by 
compression  with  some  binding  material.  The  sand  pro- 
duced as  a  by-product  is  sold  for  the  manufacture  of  cement 
and  mortar,  and  for  use  in  the  sand-boxes  of  locomotives 
and  street  cars. 

Georgia  Phosphates. 

Eng.  and  Mining  J.,  Dec.  25,  1897,  754. 

A  preliminary  report  on  a  part  of  the  phosphates  and 
marls  of  the  State  has  just  been  published  by  .State  Geolo- 
gist W.  S.  Yates.  The  report  has  been  prepared  by  the 
Assistant  State  Geologist,  S.  \V.  McCallie.  The  conclusions 
of  the  document  are  as  follows  : — The  result  of  our  inves- 
tigations in  the  various  countries  lying  along  the  Georgia- 
Florida  State  line  demonstrates  to  a  considerable  degree  of 
certainty  two  very  important  economic  facts.  First,  that 
there  do  not  exist  anywhere  along  the  Staie  line,  with  the 
exception,  probably,  of  Thomas  County,  any  deposits  of 
phosphate  of  sufficient  extent  and  purity  to  be  mined  with 
profit  for  the  manufacture  of  commercial  fertiliser  at  its 
present  market  value.  Second,  that  all  these  counties 
cortain  more  or  less  extensive  beds  of  marl,  or  low-grade 
phosphate — a  valuable  natural  fertiliser  that  might  be  used 
to  a  great  extent  in  replacing  the  more  costly  manures. 
There  can  be  little  doubt  that  the  deposits  of  marl  are 
extensive,  and  equal  in  many  respects  the  greensaud  beds  of 
New  Jersey.  In  only  a  few  instances  have  they  been  tried 
on  growing  crops,  but  in  all  cases  they  are  reported  to  have 
produced  beneficial  results. 

A  New  Use  for  Selenium. 

Eng.  and  Mining  J.,  Dec.  18,  1897,  731. 

Selenium  has  recently  been  employed  for  producing 
coloured  glass.  Hose-tinted  glass  is  made  by  adding 
selenium  directly  to  the  ingredients  in  the  melting-pot.  the 
depth  of  tint  depending  entirely  on  the  quality  used,  and 
also  to  some  extent  upon  the  character  of  the  glass  — 
whether  it  be  hard  or  soft.  An  orange-red  colour  is  pro- 
duced by  mixing  cadmium  sulphide  with  the  selenium 
before  adding  to  the  contents  of  the  pot.  The  intensity  of 
the  yellow  constituent  in  this  case  depends  directly  upon 
the  proportion  of  cadmium  sulphide  made  use  of.  A 
practical  advantage  claimed  for  this  process  is  that  it  is  not 
necessary  to  reheat  the  articles  after  being  manufactured 
and  to  dip  them  in  a  colouring  mixture,  as  in  the  ordinary 
process  of  making  red  glass. 

Copper  Sulphate  in  the  Untied  States. 

Ibid.,  Jan.  8,  1898,  44. 

The  production  of  copper  sulphate  in  the  United  States 
in  1897  was  49,000,000  lb.,  against  48,732,840  lb.  in  1S96. 
The  percentage  of  copper  in  this  material  is  about  25.  The 
greater  part  of  the  production  of  copper  sulphate  is  made  by 
chemical  works  in  the  East,  but  a  good  deal  is  turned  out 
as  a  by-product  by  various  gold  and  silver  refiners. 

Chrome  Ore  in  the  United  States. 

Ibid.,  4.->. 

The  chrome  ore  industry  in  California,  which  for  many 
years  has  been  the  only  domestic  source  of  supply,  became 
practically  defunct  in  1897.  The  San  Luis  Chrome  Com- 
pany has  gone  out  of  business,  and  the  Tehama  County 
deposit  is  worked  out.  Howe  and  Jones,  of  Hazel  Creek, 
Shasta  County,  turned  out  a  small  amount  of  low-grade 
ore,  but  none  was  shipped,  nor  were  there  any  shipments 
from  the  State  to  the  Atlantic  coast.  The  total  production 
of  the  State  is  estimated  at  50  tons,  and  the  general  opinion 
is  that  the  industry  has  no  future. 

Corundum  in  the  United  States. 

Ibid. 

The  production  of  corundum  in  the  United  States  in 
1897  was  230  short  tons,  against  250  short  tons  in  1896. 
In  each  year  the  product  was  derived  entirely  from  North 
Carolina,  where  the  Hampden  Corundum  and  Emery  Com- 


pany, which  operates  the  Corundum  Hill  mine  in  Macon 
County,  is  the  chief  producer.  Besides  this  concern  there 
were  two  small  producers,  namely,  the  Turkey  Knob  Corun- 
dum Company  and  the  Savannah  Mining  Company.  The 
conditions  in  the  abrasive  trade  of  the  United  States  at  the 
present  time  are  such  as  to  discourage  the  production  of 
corundum  here.  At  present  prices  it  is  doubtful  if  the 
mining  of  corundum  in  North  Carolina  can  be  carried  on  ai 
a  profit. 

Cobalt  Oxide  in  the  United  States. 

Ibid. 

The  production  of  cobalt  oxide  in  the  United  States  in 
1897  was  19,300  lb.,  against  12,825  lb.  in  1890.  The 
average  value  of  the  product  in  1897  was  WUdoI.  per 
lb.  It  was  derived  mostly  as  a  by-product  from  matte 
from  the  lead-smelting  furnaces  at  Mine  la  Motte,  Mo.  A 
discovery  of  cobalt  oxide  assaying  1-5  per  cent,  was  re- 
ported from  Lytle  (reek  Canyon,  near  Colton,  Cal.,  and  it 
was  said  that  a  company  was  to  be  orgaised  to  exploit  it, 
but,  so  far,  we  have  been  unable  to  learn  further '  details 
concerning  it.  Steps  were  taken  to  develop  more  fully  the 
cobalt  mines  of  the  Westerwald,  a  mountainous  district  on 
the  line  between  Rheinish  Prussia  and  Westphalia.  This 
ore  is  said  to  average  4  per  cent,  cobalt  anl  1  per  cent, 
nickel.  The  mines  are  operated  by  the  Westerwald  Cobalt 
Works  Company. 

Petroleum  in  Java. 
Ibid.,  38. 

According  to  a  French  Consular  report,  there  are  in  the 
district  of  Lidah  and  Koetei  40  wells,  with  an  average  daily 
production  of  19,800  gals,  of  oil,  which  could  easily  be 
increased  to  25,000  gals.  Recent  reports  are  to  the  effect 
that  two  new  wells  have  been  discovered,  producing  some 
2,400  barrels  per  day  additional.  In  the  district  of  Fanolan 
there  are  15  wells,  the  largest  of  which  has  a  daily  produc- 
tion of  2,400  barrels.  The  wells  of  Tinawen  have  beeu  but 
little  exploited.  A  company  has  obtained  a  10-year  con- 
cession for  this  district,  and  the  probable  yield  is  estimated 
at  1,600  cases  a  day.  There  are  two  refineries,  and  another 
in  process  of  construction.  The  paraffin  factory  at  Ploen- 
toeran,  which  has  a  capacity  of  production  of  6,000  lb. 
a  day,  is  only  partially  in  action.  A  factory  at  Wonokrano 
supplies  all  the  oils  necessary  for  the  sugar  refineries  and 
for  the  railroads  of  Java.  Statistics  for  the  last  eight  years 
show  that  the  production  of  refined  petroleum  on  this  island 
increased  from  8,000  cases  in  1889  to  1,250,000  cases  in 
1896.  Java,  on  account  of  its  geographical  position,  finds 
the  cost  of  transportation  to  the  Eastern  markets  compara- 
tively small. 

Lead  Smelting  in  Spain. 

Ibid.,  35. 

A  letter  recently  received  from  Cartagena,  Spain,  notes 
the  arrival  there  of  a  cargo  of  2,050  tons  of  washed  lead 
ore  from  the  Broken  Hill  Mines  in  Australia,  consigned  to 
a  firm  of  Spanish  lead  smelters.  This  was  the  second  cargo 
of  the  kind  received  within  a  few  months.  The  remarkable 
point  is  that  we  find  these  lead  ores  from  Australia  smelted 
in  Spain  with  coke  imported  from  great  Britain,  the  pi"-  lead 
made  being  exported  to  England. 

The  German  Chemical  Industrt. 
Chem.  Trade  J.,  Jan.  8,  1898,  24. 
At  the  annual  conference  of  the  German  Society  for  the 
Protection  of  the  Interests  of  Chemical  Industry,  at  Baden- 
Baden,  the  president.  Dr.  Holtz,  stated  that  "in  1896  the 
output  of  chemical  products  increased  by  8-7  per  cent.,  the 
average  number  of  workmen  employed  by  5  2  per  cent., 
and  the  total  amount  paid  in  wages  from  103,400,000  to 
113,700,000  marks,  or  from  894  to  907  marks  per  head. 
The  exports  increased  by  6-5  per  cent,  in  value  and  by 
13  per  cent,  in  quantity.  As  a  consequence  of  the  general 
fall   in  prices,  there  was   a   reduction    in    the  average  net 
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profit  (as  shown  in   the   reports  of  the  principil  chemical 
companies)  from  1  li  -  7  1  to  12"8  per  sent. 

Till.    BeBGAHOI    Cbof. 

Report  o/Schitnvel  and  Co.,  Oct.  1897,25. 

Tlic  flowering  ami  fruiting  season  promised  an  abuudant 
i  lop,  hill  the  excessive  heat  during  the  summer  mouth 
proved  detrimental  to  the  harvest,  particularly  in  the 
plantations  on  the  lowlands  by  tin-  coast,  while  the  orchards 

of  the  higher  regions  remained  in  good  c lition.     It  will 

depend  upon  tin-  yield  of  essential  oil  in  the  new  fruits 
whether  the  present  crop  and  yield  of  oil  will  equal  that  of 

■•I    \  car. 


Bolqamas  Kosa  I  01.. 

Report  o/Schiamel  and  Co.,  Oct.  1897,  48. 

The  adulteration  of  otto  of  rose,  in  spite  of  stringent 
efforts  on  the  part  of  the  authorities,  still  remains  flagrant. 
Some  dealers,  and  the  pros,  support  the  chamher  of  com- 
merce at  Sofia  in  endeavouring  to  reform  the  trade  in  rose 
soil  and  abolish  adulteration.  Several  parcels  of  Indian 
geranium  oil,  locally  known  a-  "  tersche,"  have  been 
seized  and  confiscated  by  the  pulice,  but  notwithstand- 
ing these  efforts,  until  som2  more  reliable  methods  of 
detecting    sophistication    with     certainty    are     available,    it 

is  probable  that  th.-  evil   practice   will  not  be  definitely 
eradicated. — .'.  ( I.  13. 


Nitrate  of  Soda. 
Shipmi  nls,  ( 'onsumption,  Stocks,  and  Prices,  from  1893  to  1897. 


lsim. 


1394. 


I-'.:,. 


!-:«;. 


Bhipmcnta  fc South  Lmerican  ports  t<>  all  parts  for  the  aut  months 

.  j  i  ■  1 1 1 1  ■_•  31st  D 

Do.  for  the  18  months  ending  81st  D   i    aber  

•  ■i  I. hi  ipeon81sl  December 

oiled  Kiugdom  porta:— 


1893. 


Tons. 

Mm  rpool -'.'""i 

London 

1 1   .  ports 3, 


1894 


Ions. 
4,250 

1.IHIII 

12.080 


1895. 


Is'.lll. 


1897. 


Tons. 

S.II1MI 

in  i 

I  Mini 


Tons. 
10,500 

■j  ■■.-.ii 
11,803 


Tons. 

i-i.iiiiii 
l  sun 

l.'t.L'IKI 


Ptocks  iii  Continent*!  ports  on  31st  December 

Consumption    in  United  Kingdom  for  the  sii  months  ending   Slsl 

l».e.  Miller. 

Do.  in  Continent  foi  the  six  months  ending  Slsl  l ember 

Do.  in  United  Kingdom  tor  tbe  1'- ihs  ending  ::ist  December. 

Do.  in  Continent 

Do.  In  I  nit  'I  States 

Do.  in  othi  i  *  ounl  riefl  >.  >.  ., 

ii a*  ii 

Visible  supply  "11    Slsl  December  (including the  nuantiti  afloat  lor 
Europe  and  Mints  In  United  Kingdom  and  I  ontfnent). 

Price  on  Slsl  Hi  1 1  mber per  L'wt. 


I    ... 

5HI,UOU 


929, 

358,000 


9,100 


29,000 

231,000 
100,000 
682, 

llll.lHHJ 

880,000 

n'.iii'ii" 


Tons. 
829,000 


1,079,000 
393,000 


17,800 


101.700 
29,900 

1 1  woo 

749.600 
100,000 

984000 
512, 


Tons. 
73&OO0 


l.tl.r.io 
SBJXK) 

117.500 

i  |..i>'" 
7.000 

1,024,000 


Tons. 
012,000 


1,088,000 

351.000 


24,000 


:ui.iii»i 

J4,lll«i 

195,000 

III.-..IHKI 

Mi,. I"'" 

106,000 

8,000 

1,1128,0011 

899,000 


It, 


Tons. 
677,000 


371,oihi 


21,000 


,224.000 

SjjiOO 

1I.S..-HIII 
]  10.01  HJ 

1 1.000 

1.1KI.IBMI 

816,000 

7.v.  Bd, 


Niiin SODA    wo  Si  i  in  u::  "i    AmiIONIA   is    1s;i;. 

Nitrati  oj  Soda,  i  be  year  opened  with  a  visible  supply 
somewhat  larger  than  thai  at  the  beginning  of  1896,  but  it 
wis  calculated  bj  the  trade  that,  with  an  increase  in  con- 
sumption similar  to  that  during  the  spring  of  Is'.iG.  available 
supply  would  in-  barely  sufficient  to  meet  the  demand,  and 
thai  sellers  Moui.i  iinis  become  masters  of  the  situation. 

The  supply  proved  to  be  more  than  sufficient.  There  »;i- 
no  great  increase  in  the  consumption  of  nitrogenous 
material  (nitrate  of  soda  included).  Consumers  largely 
used  cheaper  sulphate  of  ammonia  in  place  of  nitrate  of 
soda;  ami.  insi. Mil  of  a  large  Increase  in  the  consumption 
of  the  lait.r  article,  January-April,  as  was  reckoned  upon, 
ih.  i e  «as  an  actual  decrease. 

The  nitrate  of  soda  interest,  b  in;.'  heavirj  committed  to 
a  high  range  ol    ralo.es,  managed  to  advance  spot  pi 
somewhat   in  January,  and  to  maintain  (hem   fuirrj    well 
until  April;  but  beavj  spring  demand  not  having  fully  set 
in  until  late  in  March,  pi  i.  illy  drooped  up  to  the 

end  ot  June,  win  ii  the  value  oi  ordinarj  was  7     i'.</.  per 
owt,  and  thai  "I  fine  quality  7s.  Bd  per  owt, 

Attempts  wen  made  in  June,  and  again  later,  to  bring 
producers  into  agreement  to  curtail  the  quantit]  arranged 
to  lie  shipped,  April  '.•-vr  Uaroh  1898,  but  without 
sueces-,  and  in  October  the  combination  came  to  an  and. 

Tins  upshot  had  For  some  time  I irallj  anticipated, 

and  discounted,  so  thai   prices  remain  d  unmoved;  hut  the 
breakdown  of  the  combination  has,  with  scarcity  of  tonne 

i the  means  oi  decidedly  strengthening  the  statistical 

position. 

Some  otlicinns  nt  once  closed  down,  and  otheis  have 
since  ceased   to  work.     As  mutters   now  stand,   the  fittest 


—  W.   M" mh.v  &  Co.'s  (.inn  i. mi. 

only  among  producers  can  work  at  a  profit.  Thus  the 
quantity  intended  by  the  combination  to  be  shipped  has 
been    curtailed,    though     the    deficiency     has    l„  ,  n    partly 

re veil  bj  new  companies  and  by  increased  shipments  by 

old  officinaa  -till   working.     There  is,  however,  a  shrinkage 

iii  visible  supply,  as  the  following  figures  show: — 

Visible  supply  (stock  and  afloat  I  at  the  end  ot 

1895  was  680,000  tons. 
„  „  1898     ,.    690,000     ,. 

„  „  1897     „    about  620,000  tons. 

Ii    is    anticipated    that    the   shrinkage    will    further    be 
decreased  by  larger  shipments  in  January  and  February 

1898  by  outside  steamers,  and  li\  the  regular  liners  ;  but, 
making  full  allowance  for  these,  there  can  hardly  fail  to  he 
a  decrease  in  available  supply  for  January-April  of  some 
40,001)  of  ."ill, ooo  tons. 

Deliveries.  January-  \pril  is'.h',,  were  930,000  tons. 
„  .",  1897      „      560,000     „ 

The     deliveries,    January  .June     1897,     were,     however. 

710,000  tons,  against  690,1 tons  January-June  1896;  but 

even  these  figures cannol  be  considered  us  indicating  a  veij 
satisfactory  season's  business. 

The    second    half   of    the    year's  business    wears  a  more 
healthy      look,     deliveries     July-December     having     been 

n  i,i  ii  in  tons  in  exoess  of  t  bos,.  ,)u\\  -December  isc.it;. 

The    outlook    seems    t<>  promise  further  improvement 
Agricultural  prospects  an    brighter  than  they  wire  a  veai 

ago.     There     is    a     marked     shrinkage    in    visible    supply. 
Present  price  is  6d.  per  CWt  below  thut  at  the  end  of    1' 
whilst  the  price  of    sulphate  of  ammonia  is    30s.  per   ton 
higher  than  it  was  then. 
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The  past  year  has  demonstrated  that  no  price  at  which 
nitrate  of  soda  can  he  sold  can  ever  enable  it  to  drive 
sulphate  of  ammonia  out  of  the  field.  In  1897  the  driving 
has  been  all  the  other  way.  The  rate  of  production  of 
sulphate  of  ammonia  is  determined  by  altogether  other 
considerations  than  its  own  market  value.  Whatever  the 
market  price  may  be,  it  must  be  produced  and  sold.  It  is 
otherwise  in  the  case  of  nitrate  of  soda.  The  rate  of  its 
output  must  be  determined  by  its  Belling  value,  and  pro- 
duction cannot  go  on  much  beyond  the  point  when  it  ceases 
to  be  remunerative.  These  being  the  facts,  it  would  be  to 
the  advantage  of  producers  of  both  articles  if  nitrate  of  soda 
producers  would  once  for  all  recognise  that  any  attempt  to 
displace  sulphate  of  ammonia  must  be  futile,  and  eveu 
disastrous.  The  competition  is  altogether  unequal,  and 
whatever  calculations  nitrate  of  soda  producers  may  make 
as  to  the  world's  requirements  of  nitrogenous  material,  they 
should  always  first  allow  for  the  estimated  world's 
production  of  sulphate  of  ammonia. 

Sulphate  nf  Ammonia.  —The  primary  determining  factor 
all  through  the  year  has  been  the  selling  policy  of  the 
large  London  makers,  who,  to  begin  with,  held  the  bulk  of 
the  stock.  Having  in  October  and  November  189(">  sold 
heavily,  stock  and  production,  for  delivery  up  to  April,  they 
proceeded,  early  in  1897,  to  offer  further  ahead — May- 
August  delivery— at  a  small  premium  on  spot  prices.  This 
policy  they  consistently  pursued  right  up  to  the  end  of 
September,  when  stocks  were  reduced  to  some  seven  or 
eight  thousand  tons. 

This  measure  involved  a  serious  sacrifice  in  price  (on 
stock  and  production)  on  the  part  of  all  holders  of  stock, 
and  a  smaller  sacrifice  (on  current  production  only)  on  the 
part  of  all  other  producers.  Within  the  nine  moutli3 — 
January-September — the  stock  in  the  country  was  reduced 
by  something  like  18,000  tons.  It  was  again  primarily 
the  relative  cheapness  of  sulphate  of  ammonia,  occasioning 
a  further  large  reversion  from  the  use  of  nitrate  of  soda, 
which  enabled  the  market  to  absorb  in  six  months  — 
January-June — fully  16,000  tons  of  stock,  in  addition  to 
current  production,  without  at  any  time  allowing  prices  to 
be  depressed  more  than  2s.  Oil.  per  ton  below  the  opening 
quotation  in  January.  In  the  second  half  of  the  year,  when 
the  question  of  Sulphate  of  Ammonia  v.  Nitrate  of  Soda 
Scarcely  arises,  a  new  factor  made  itself  felt.  The  rapid 
increase  in  production  in  Germany  and  France  in  1891, 
1895,  and  1896  bad  much  to  do  with  upsetting  the  balance 
of  supply  find  demand,  which  it  has  taken  nearly  all  1896 
and  1897  to  readjust.  There  has  not  within  the  past  year 
been  any  great  development  in  production  in  Germany, 
whilst  in  France  the  output  has  been  barely  equal  to  that 
in  1896.  Kecourse  has  consequently  had  to  be  had  to  the 
English  market  on  a  largely  increased  scale,  by  both 
countries,  especially  since  June,  in  order  to  fill  the  gap  thus 
occasioned. 

We  think  we  shall  serve  our  friends  better  if  we  try  to 
show  where  the  increased  demand  has  come  from,  and  in 
what  direction.  As  to  home  consumption,  the  increase 
during  the  past  year — practically  all  in  the  first  six  months 
— 19  estimated  at  2,000  tens.  This  does  not,  however,  fully 
represent  the  increase  in  actual  consumption  within  the 
United  Kingdom.  The  quantity  taken  by  home  manure 
manufacturers  has  always  been  considered  as  home  eon- 
sumption,  although  a  very  considerable  portion  of  it  has 
subsequently  been  exported  in  the  shape  of  compounds,  it 
being  impossible  to  determine  approximately  the  quantitv 
so  exported.  The  development  of  manure  manufacturing 
and  mixing  abroad  has  brought  about  a  serious  curtail- 
ment of  exports  of  mixed  manures  in  recent  years,  and,  of 
course,  a  corresponding  reduction  in  the  quantity  of  sul- 
phate of  ammonia  considered  as  home  consumption,  but 
actually  sent  out  of  the  country.  The  shrinkage  in  this 
direction  during  the  past  twelve  mouths  has  been  particu- 
larly marked.  Probably  it  amounts  to  several  thousand 
tons,  and  this  would  have  to  be  taken  into  account  before 
the  increased  quantity  actually  consumed  in  the  United 
Kingdom  in  1397  could  be  determined. 

It  is  understood  that  producers  contemplate  introducing 
prizes  for  the  best  crops  grown  with  sulphate  of  ammonia. 


For  many  years  manure  manufacturers   have  found   it  to 
their  interest  thus  to  encourage  the  use  of  their  manures. 

The  proposed  offering  of  prizes  for  essays  upon  the  best 
methods  of  applying  this  manure  will  also,  no  doubt, 
stimulate  experiment  and  investigation  on  the  part  of 
experts. 

As  to  exports,  the  increase  to  France  in  1897  is  larger 
than  that  to  any  other  country — no  less  than  10,400  tons, 
as  compared  with  1896 — 5,500  tons  January  -  June,  and 
4,900  tons  July  -  December.  To  Germany  and  Belgium 
together,  the  total  increase  has  been  11,800  tons — 7,000 
tons  January  -  June,  and  4,800  tons  July  -  December. 
F'rance  and  Germany  are  beyond  all  other  countries 
nitrate  of  soda  ground,  their  consumption  being  nearly 
two-thirds  of  the  whole  taken  by  Europe,  and  it  is  here 
where  consumption  of  sulphate  of  ammonia  has  made  most 
progress.  The  reason  for  the  increase  January  -  June — 
the  nitrate  of  soda  season — was  the  relative  cheapness,  but 
for  the  increase  July-December  there  is  another  cause. 
( (wing  to  development  of  their  home  production,  especially 
from  coke  ovens,  shipments  to  F>auce  and  Germany 
became  a  decreasing  quantity  in  1894  and  1895.  In  1896 
there  was  still  continued  development  of  production,  but 
increased  consumption,  owing  to  relative  cheapness,  made 
it  necessary  to  again  have  larger  recourse  to  the  English 
market  for  supplies.  During  1897  production  in  V ranee  has 
rather  decreased.  In  Germany  there  has  been  increase, 
but  not  more  than  normal.  Hence  the  largely  increased 
shipments  to  France,  Germany,  and  Belgium  in  the  second 
half  of  the  year. 

The  next  largest  increase  in  exports  was  that  to  Spain— 
6,200  tons.  Here  nitate  of  soda  doe-  not  come  seriously 
into  play,  so  that  there  can  he  no  question  of  displacement. 
In  1896  there  was  an  actual  decrease  in  shipments,  as 
compared  with  1895,  of  1,000  tons.  The  falling  off  in 
demand  for  mixed  manures  has  probably  hail  much  to  do 
with  the  increase.  Buyers  in  Spain,  as  elsewhere,  are  now 
buying  raw  materials  and  doing  the  mixing  themselves, 
aud  this  has  been  particularly  noticeable  in  1897. 

Demand  from  the  United  States  has  been  disappointing, 
and  especially  in  view  of  the  quite  exceptional  demand  for 
tanking,  dried  blood,  and  kindred  nitrogenous  material. 

American  shipments  from  United  Kingdom  in  1897  show 
a  decrease  of  about   1,000  tous  as  compared  with  1896. 

There  has  been  some  falling  off  in  shipments  to  sugar- 
growing  colonies,  and  under  present  circumstances  further 
decline  must  be  looked  for. 

Production  in  the  United  Kingdom  during  1897,  from  all 
sources,  we  estimate  at  202,000  tons,  viz. : — 

Tons, 

Gasworks 136, 

Ironworks l&B » ' 

ShaleWorks 37,000 

L'oke  and  carbonising  works 10,500 

Total    2112.000 

Of  this  production  we  estimate  that — 

Tons. 

England  contributed 130,300 

Scotland  , <®, 

Ireland  2,700 

The  production  during  the  previous  five  years  was  :— 


1895. 


1894. 


1893. 


ls;ij. 


Tons. 

Gasworks 127,500 

Ironworks 16,500  i 

Shaleworks 38,000 

Coke  and  carbon-  9,00(1 

isiug  works. 

Total 191,000 


Tons. 
119,0011 
1  t.fiOH 

;;s.;;no 
7,000 


Tons. 
113,500 

ID, 

33.000 
3,500 


Tons. 

112.DIIO 
8,800 

28,500 
3,200 


Tons. 
110,750 

11,1100 

23.10(1 

5,000 


179,5110       160,000 


152,500      149.S50 


Production  in  1 896  proved  to  be  rather  over  our  estimate, 
and  stock  in  makers'  hands  was  also  larger  than  we  reckoned 
upon.  The  continued  increase  in  the  consumption  of  coal- 
gas  is  remarkable,  having  regard  to  the  extended  use  of  the 
electric  light,  of  water-gas,  and  other  illuminants,  and  gives 
evidence  of  the  prosperity  of  the  manufacturing  and  other 


86 


THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [J«n.ai,i»A 


industries  of  the  country.  It  will  be  observed  that  there 
has  been  a  further  hir^e  increase  in  the  production  of  miI- 
phateof  ammonia  from  this  source.  There  has  also  been 
an  increase  from  blast  furnaces  and  from  coke  and  carbon- 

■  irorks,  but  from  shale  there  has  been  a  smaller  output. 

tal  production  continues  to  increase,  but  not  at  the 

rapid  rate  of  ls'.n,  1895,  and   is'.m;.     Iii   Prance  there  has 

I ii  an  actual  decrease,     Further  coke  ovens  are  said  to 

lie  in  course  of  erection  in  from  which  a  con- 

siderable quantity  will  be  turned  out,  hut  they  will  not 
come  fully  into  play  for  some  time. 

The  year  opened  with  a  stock  of  about  25,000  tons,  and 
there  has  been  an  increase  in  production  of  11,000  tons  ai 
compared   with    Is'.ic.     Total  exports    in    lv.17   have 
133,000  tons,  against   127,000  tons  in  IS'.iG — an  increase  of 

88,00  Hot resumption  was  about   70,000  tons 

(for  agricultural   and  chemical   purposes — including    the 
liquor  used  in  various  processes  of  manufacture) — or  2, 
tons  in  excess  of  that  in  1896,     stock,  at   the  close  of  the 
year,    was    al t    4. I   tons — a  bare   working    stock,  and 

tically  an  irreducible  minimum. 

In'    agricultural  outlook    i-  decidedly  brighter  than    it 

wasayeai  ago.     The  larger  direct  use,  and  wider  experience, 

HiMii.iiiia  will  at  least   pri  farmers  to 

use   it  again.     Current   production  only  will  be  available, 

so  that   if  there  si M  be  absolutely    i"   increase   in  con- 

sninpti ver  the  next  six   months,  there  would  not   be 

ly  enough  sulphate  of  ammonia  to  inert  the  demand, 

imiug  an  increased    production  at   the  ratio  ot  that  in 
1896  and  1897,-   Bbadburt   uh  1  It u~.  m"-  Rhfobt. 


BOARD  OF  TR AVE  RETURNS. 

81  Mii  uir  ok  Imports. 


ending         Di  ceraber 


Articles. 


1896. 


1897. 


''  

Chemicals  and  dyastumi 

tills 

Khw  materials  f"i    m-n  t-viile  In- 
raluc  of  all  Imports  .... 


C 

20,492,021 

!7,.'H.:i:'l 


£ 
7,041,231 


Hl.s.is;...! 


Si   HMAB1     hi      1    Mm:  1-. 


Artioles. 

Bdlng  31sl  Ii 

1800. 

1897. 

Hetals  tut  her  than  iii.icliin.-ry)  .... 

1 .  ati-l  ii,,-. ]  1.  ii,, 



■ 

£ 
81.4J 

s.nTi.sr.i 

240,1-1 

10303 

-    "I     'His    rOB    \  I    11:    KNIMMI    .'II -I     111:.  I  Mill  It 


<  nut., 

'Hue 

Palm  

Petroleum 

Trait 
Turpentine 


Cwt. 
Owt. 


1 1  i  1, .  \  ii'ie-  1 

Total  raluc  of  oils... 


110,1 

1,10(1 


£ 


11331 


Imports  of  Mi  r  vis  for  Year  ending 
31st    Hi  01  mhk.ii. 


Articles. 


Quantities. 


1898, 


1S97. 


Values. 
1896.  1897. 


r  : — 

Ore Tons 

Begulus „ 

l  awroughl , 

Iron  :— 

tire 

bar,  \.- 

Steel,  mi  wrought..      „ 

liijcand  sheet 

Pyrites „ 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...Value  £ 

Total  value  ol  metals 


£ 

£ 

- 

176,620 

2,275,780 

81,18S 

GLOSS 

- 

.V.V.s.C.sil 

:;77s.;s:, 

71,059 

BS.M1 

570,411 

17,481 

1.-.7.7H: 

266,131 

107,799 

1C7.I1L' 

1  ojii.v-; 

■ 

1.105,053 

536,718 

'.'.-•S-...-.S, 

.-I'.sl-J 

1.216,013 

2342319 

.. 

20,409,021 

21,268363 

Imports  of  Chemicals  ami  Dvbstuffi  for  Vi  lb 

ENDING    31-1     I  ll ..   IMl-.l  11. 


Qiiantiii-  -. 


1896. 


1897. 


1898, 


1897. 


Alkali Cwt. 

Bark  (t:n, in  rs'.Ac.)     „ 

Brimstone 

Chemicals Value  £ 

Cochineal Cwt. 

Cutch  and  immhicr  Tons 

Dyes  :— 

Alizarin Vain  L 

Anilin  ami  other      „ 

indigo Cwt. 

N  ilrat.-  of  imtiisli  . 

Valonia Tons 

Other  artioles. . .  Value  £ 

Total  value. if cli- 


£ 

£ 

109,01  ■: 

309314 

108,707 

Mtvoa 

04011 

102300 

29,103 

..    ' 

•j.-,.;.;n 

185,003 

171,643 

89341 

Il7u.--.7I 

246.699 

•  ■ 

•• 

1,816,622 

6,778320     6306310 


Imports   of    IIoi     Material    roB    N'on-Tkxi'iii 
I  mii  srnil.s   for    Vim:    ENDING    :tl-l    DSCBMBBK. 


Artioles, 


Q11.11 


1897. 


Hark,  Peruvian  ..  Owt. 

Bristles Lb, 

houo Owt, 

Gum  t— 
Araliic 

I  '.  Ac. 

I'crelm 

Hides,  raw  :  — 

Ur> 

Wet 

[vory 

re:— 

1 I 

Bones 

Niimti  , -Is- ula 

Phosphateof  lune 

1'iirallln Owt 

l.iui'urags Tuns 



Pulp  of  wood 

Cwt. 

Tallow  and  stearin 

Tar Barrels 

u       ill— 

II  -111 Ixiadn 

M 

M  di  rai  1 

Other  articles.  ...Value  t 

Total  value 


85.291 

131  1  is 

157,352 
004,784 


Values. 


1898, 


189*. 


177..-.:.; 

11,442 


£ 

1 

82,488 

514,123 

■  > 

193,752 
776,217 

mh.iiii 


I's'.s;;. 


905,425     1,413,166 

IV.'.lsl 


251386 

100.445 

sll.s.:;, 

825,133 

773301 

676,011 

21,068 

26383 

249331 

ls7.-.'7s 

201379 

1,684,047 

l.i-i  1,746 

119,663 

l"7,771 

2,049.749 

2,178381 

1,870,289 

116339 

106355 

71.11SU 

. 

:,.7s|  11711 

7,018.242 

73313 

177..'.'-. 

c.-s.-,i:i 

17341391    62; 

1;  rides  the  above,  drugs  to  the  valui  rted,  ai 

against  0353781.  In  l-'.";- 
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Exports  op  Metals  (other  than  Machinery)  for 
Year  ending  31st  December. 


Articles. 


Quantities. 


1896. 


1897. 


Brass Cwt. 

Copper  :— 

Unwrought. . . .       „ 

Wrought „ 

Mixed  metal. . .       „ 

Hardware Value  £  ; 

Implements 

Iron  and  steel...    Tons      3; 

Lead , 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc „ 

Other  articles  . .  Value  £ 


119,483        112,465 


166,488 
306,956 
824,967 


,650,398 

41,214 


123,998 
189,757 


418,343 
300.6S6 
220,326 


Values. 


1896. 


£ 

492,623 


40.503 


99,404 

157,733 


Total  value  , 


£ 
191,674 

1.117(1,231 
925,886 
528.14S 

2.107,261 

1,364,306 

24.03o.6i3 

542,088 

419,661 

1,001,102 
323,200 
123,833 
944,712 


33,549,088   34,487,808 


1,139,511 

Sv.i,02l 
515,302 
2,122,404 
i  1,413,669 
3,691,065  23,801,700 


523,367 
3SS.23I 
857.174 
397,479 
134,523 
874,056 


1897. 


Exports  op  Drugs  and  Chemicals  for  Yea  it 
ending  31st  December. 


Articles. 


Quantities. 


1896. 


1897. 


Alkali Cwt.      4,841,300 

Bleaching  materials    „        1,188,400 
Chemical  manures   Tons       854,357 

Medicines Value  £  | 

Other  articles...       „ 

Total  value I 


1.976,118 

1,169,351 

W7.982 


Values. 


1S96. 


1897. 


£ 
1,242,173 

106,1811 
1,807.087 
1. 122.201 
3,661,989 


£ 

1,278,690 

371,480 

1,968,539 

1,132,636 
3,923,519 


8,671,861 


Exports  of  Miscellaneous  Articles  for  Yeah 
ending  31st  December. 


Articles. 

Quantities. 

Values. 

1896.           1897. 

1896. 

1897. 

Military  stores..  Value  £ 

8,089,000 

23,539,800 

353,769 

1,804.000 

99,875 
783.660 
212,887 

138,071 

-i  V  17 
23,119,700 

1,060,243 

53.001 
719,700 

8,852,700 

24,46l',SO0 

89l',755 

1,520,561 
93,383 

811,885 
233,679 

157,892 

55,290 

21,777,700 

1,003,934 
57,633 

738,564 

£ 
191,877 

1,824,593 
357,1121 

1,261,774 
580,417 

1,833,726 

1.778.733 
188,515 

102.53S 
227,697 
370,749 
191,505 

1,280,174 
394,963 

1,085,551 
954,621 

1,658,180 

1,629,971 
2S7.248 
745,894 

£ 

20O.9S-I 

1,847,462 

331,881 

1,234,235 

647,919 

1,668,1  ISI 

1,725,885 

172,779 

88,469 
219,583 
381,463 
182,892 

1,389,311 

409,754 

940,345 

1,041,810 

1,598,607 

1.588,40] 

299,320 

762,2  IS 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Glass  :— 
Plate Sq.Ft. 

Bottles „ 

Other  kinds , 

Leather :— 
Unwrought  ....     ' „ 

Floorcloth   Sq.  Yds. 

Painters'  materials  Val.  £ 
Paper (wt. 

•• 

JHont&Ip  patent  ifet. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in. 
wliich  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

A  PPLICATIONS. 

29,500.  E.  E.  Murphy.  Improvements  in  and  relating  to 
apparatus  for  carbonating  water  and  other  liquids.  Complete 
Specification.     Dec.  13. 

29,576.  R.  H.  J.  G.  Huct.  An  improved  separator  for 
use  in  connection  with  granulated  substances,  liquids,  ami 
the  like.     Complete  Specification.     Dec.  14. 

29,636.  F.  W.  Saatinann.  Improvements  in  drying  and 
absorbing  apparatus.     Dec.  1 4. 

29,763.  II.  Kiihne.  Apparatus  tor  measuring  the  velocity 
of  air  and  other  gas  currents.     Dec.  15. 

29,786.  J.  Klein.  Improvements  in  and  connected  with 
apparatus  for  cooling  water  and  other  liquids.  Complete 
Specification.     Dec.  16. 

30,273.  G.  R.  Barclay.  Improved  pressure  filter  and 
percolater.     Dec.  22. 

30,423.  Sir  C.  S.  Forbes,  Hart.  Improvements  in  or 
connected  with  condensers.     Dec.  23. 

30,425.  Sir  C.  S.  Forbes,  Hart.  Improvements  in  or 
connected  with  condensers.     Dec.  23. 

30,595.  W.  F.  Hogg.  Improvements  in  distilling  ap- 
paratus.    Dec.  28. 

30,616.  J.  McNeil  and  J.  Lewkowitsch.  Improvements 
in  evaporating  or  concentrating  apparatus.     Dec.  28. 

30,854.  J.  Gallegos.  Improvements  in  distilling  ap- 
paratus.    Dec.  31. 

1S9S. 

81.  J.  C.  Montgomerie.  Improvements  in  filter-presses 
and  in  cloths  therefor.     Jan.  1. 

964.  D.  ISlack  and  J.  M.  Wright.  Improvements  in  filter- 
presses  and  similar  filtering  apparatus.     Jan.  13. 

1033.  A.  J.  ISoult.— From  E.  L.  Delsol,  France  Im- 
provements in  or  relating  to  filters.     Jan.  13. 

1048.  P.  V.  Cree.  Au  improved  composition  for  pre- 
venting corrosion  in  steam  boilers.     Jan.  14. 

1087.  H.  Beyer  and  F.  Recke.  Economical  kiln.  Com- 
plete Specification.     Jan.  14. 

Complete  Specifications  Accepted.* 

1896. 
29,576.  W.  W.  Hughes.     Electric  furnaces.     Dec.  29. 

1897. 

1663.  R.  Wright.  Apparatus  for  compressing  air  and 
other  gases.     Dee.  22. 

3027.  Sir  C.  S.  Forbes,  Bart.     Condensers.     Dec.  22. 

3482.  J.  IS.  Alliott.  Evaporating  process  and  apparatus 
applicable  for  concentrating,  cooling,  and  other  purposes. 
Dec.  22. 

3483.  J.  11.  Alliott.  Methods  of  aud  apparatus  for 
cooling  and  evaporating.     Dec.  22. 

3592.  J.  E.  Campbell.     See  Class  VII.     Dec.  29. 

4095.  H.  Howell.  Valves  especially  adapted  for  use  in 
self-discharging  saturators  used  in  the  manufacture  of 
sulphate  of  ammonia  from  gas  liquor  or  ammoniacal  liquor. 
Jan.  12. 

4348.  C.  Bourdon.  Improvements  in  condensers.  Jan.  12. 

15,529.  G.  C.  Henning.  Recording  or  indicating  appa- 
ratus for  testing  materials.     Jan.  19. 

22.236.  J.  D.  Darling  and  C.  L.  Harrison.  Porous 
diaphragms  for  electrolytic  apparatus.     Dec.  29. 
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•     I..  II.  von  Gehlcn.     Air  compressors.     IV'    --'• 
24,041.  R,  G    Ferguson  and    A.  M.  Elku«.     Apparatus 
f..r  in i v iii u  liquid*  with  gases.     Jan.  19. 

W.  Lord.     Apparatus  for  cooling  and  drying 
be   n-.-'l  in  storage  chamber!  containing  perishable 
produce.     Dec 

II.— FUEL    GAS,   mo  LIGHT. 
\ i-i-i  i'  » 
..  ii.    l< 1 1 . ~. - \ .     Improvements    in    apparatus     for 
■  acetylene  gas.    Due.  18. 
;.',.   I'.  Dvorkovits.     Improvements  in  t lie  manufac- 
:nr-   and   production  of   mantles  or   hoods   for   what    arc 
known  as  incandescent  gas  lamps  and  the  lik.-.     Dec.  IS. 

29,571  II.  '!•  Thiersant  and  W.  V.  Coulson.  Acetylene 
gas  producer.     Dec.  1 1. 

i    v.    P.Thompson. — From  The  Compressed)  oal 
Company,   IToited  States.     Improvements  in  fuel.     Com- 
Dec  14. 
29,617.    K.    Loop.      Improvements    in    generatora    for 
Ii  in-.    Dec,  1 1. 
.  -    ii     ii.    i. .:  .-.  -  -From    W.    A.    Shearer,    South 
African  Itcpnblic     [mproved  machine  for  the  production 
from  calcium  carbide.     Dec.  14. 

J     -     Good     "       I Iwin'*   safi  ty   aceti  lene 

generator.     Dec.  15. 

:.  W.  II  Smith.     IroproTements  in   mantles  to  l"1 
li.  tied  bj  16. 

:    Bernstein.      A    process    for    manufacturing 
descent  bodies.     Complete  Specification.     Dec.  16. 

ostein.      A    process    for    manufacturing 

incandescent  bodies.    C pleti  ation.     Dec.  16. 

29,828  I  JurgensandJ.  F.  I  .Jnrgens.  Improvements 
in  the  manufactun  "t  igniting  pills  for  illuminating  gaa. 
Complete  Specification.     Dec    1 6, 

"    II.  Walker.     Improvements  I':  on  with 

bnrnera  for  acetylene  and  otbei  gaset      Dec  16. 

29,848.  I  M  Sn  lh  Improvements  in  the  method  of 
and  apparatus  for  the  production  "t  acetylene.     Dec.  16. 

10.  M.  Wagner.     Improvements  in  apparatus  for  the 
Filed  Dec.  17.    Date  applied 
:  ito  of  application   in  I  ranee. 
Compl  .lion. 

II     Di  i  •       Improvements    U    or  relating    to 

i  ,    ii    di     i  •    w      \    Coulson.     "  The 

Sparkler"s  ispi user.    Dec.  20. 

imI.     Improvements  in  coke  ovens   and 
in  tli<  ■  appertaining  ihereto.     I <■ 

80,118    G    1     albert,  Count  de  Hamel  dc  Manin.     Im- 
iii'l  wnli  the  mm  incan- 

deai  i  for  illuminating  purposes.     Dec 

15.  A.  J.  B  I  inn  i  bemische  Fabrik 

Mai   Jasper,  Germany,     [mproved    manufacture   of 
incandescent  bodies  f"r  illuminating  purpose      Dei 
30,272    W.    II     Baughan.     Improvements    in  apparatus 

Dec.  22. 
id  \V.  Haworth,     Improvements  in 
antomatk   appar.i'  eradon  and    ntoi  ol 

ii.  i  i] 

I.  C.  H    Kramersand  A.E.  Eidorlen.     Improve- 
fot  enriching  gi 
gaa 

I  mprovements  in 
lene  lamps.     Dee.  23. 
I     3.  Korbi      liarl      Improvi  '1  apparatus  tor 
■ 

r.     An  improved 
IP  oi  rntor  I  I  other 

i ' 

•i.  ehj      Improvi  ments  in  app  iratus  for 
tin-  production  and  »tn 

[mproTements  in  aoetylene    gas 
ton      Dei 
:    .1     Muekc    ami    ,1     MQcke,     Improvements   in 

'ii     Dec  '.'8. 
\    M  i  nambers  and  .1.  11.  Worrell,     Improve- 
iii,  ni  Dec.  18. 


■.  (i  W.  Lee,  F.  Elliott,  and  G.  Tatham.  Frocess 
and  apparatus  for  the  manufacture  of  inflamm  ible  gas,  and 
composition  to  be   used   therein,     I  3      'irtcation. 

Dee.  28. 

30.G90.  J.  Si.  C.  Leggeand  A.  S.  Cooper.  An  improved 
generator    for   acetylene    gas.      Complete    Specification. 

28. 
30,721.  J.  ll.N'oail  and  F.  Hutchins.     Improvements  in 
the  manufacture  of  mantles  and  fringes  for  incandescent 
lighting.     Die.  29. 

K.   Vvonneau.     S ••   i     ,--  \  II. 

28.  •'•  Md  onechy.  Improvements  in  burners  applicable 
to  acetylene  and  rich  oil-gas  lighting.     Jan.  1. 

19,  1!  Puchmuller.    An  improved  fluid,  and  proei 
manufacturing  same,  for  impregnating  bodies  or  suitable 
fabrics,  threads,  fibres,  or  the  like  for  incandescent  lighting 
s.    Jan,  i . 

99.  J.  m.  ('.  Legge  and  A.  s.  Cooper.  Apparatus 
for  purifying,  cooliog,  lining,  and  arresting  the  carbon  in 
acetj  lene  ga-.     Jan.  3. 

157.  A.  C.  Southwell.     Improvements  in  the  treatment  of 

gases  and  vapours  of  metallic  oxides   and  sulphides,  and 

oxides  of  sulphur,  for  the  purpose  of  effecting  their  deoxi- 

dation,  and  the  recovery  of  useful  products,  and  is  apparatus 

or.     .Ian.  :t. 

815,  A. Z.  Germains.  Improvements  in  and  connected 
with    means   for   lighting,    heating,    and    smoke-consuming. 

Jan.  5, 

391.  A.  S.  Bower.  Improvements  in  the  apparatus  for 
and  in  the  process  of  manufacturing  water-gas,  and  in  the 
methods  of  carburetting  or  enriching  the  same  for  illumi- 
nating purposes.    Jan.  6. 

401  B.  vv.  Levy,  of  the  Firm  of  D.  Cohen  and  l  ,   .  \ 
Hooker,  and  K.  Morrell.    Improvements  in  the  manufacture 
of  incandescing  media  for  lighting  purposes.     Jan.  6. 

157.  E,  Barnard.  An  improved  apparatus  for  generating 
and  ii-iiiu  acetylene  oi  either  for  table  or  other 

lamp-,  or  larger  installations,    Jan.  7. 

159.  ,1  I  McCormick.  Improved  means  of  purifying 
and  increasing  the  illuminating  power  of  gas.     Jan.  7. 

528.    \.    Williamson,     Improvements  in   or    relating  to 
IS  generators  for  lighting  purposes.     Jan.  8. 

588,  I'-.  -1  Atterbury  and  The  Alcohol  Syndicate,  Ltd. 
An  improved  production  of  ethylene  gas.    Jan.  8. 

602.  A.  M   Clark.  —  From  II.  llieniatin  ami  Co.,  Germany. 

An  improved  process  for  the  production  of  aoetylene 

Jan.  8. 

I  Jousset  Improvements  relating  to  generators 
and  lamps  for  the  production  and  use  ot  acetylene  ga«. 
Jan.  10. 

S    I    Richardson  and   Ii.   Trice.     Improvements  in 
generators  and  lamps  for  acetylene  gas,    Jan.  12. 
984,  .id,  Rroawer,     Improved  means  and  apparatus  for 

charging  gas  retort-.     Jan.  12, 

.1.  ii.  O'Brien.— From   P.   P,    II     Mac-  and  de 

Burgiie.  France.      Improvements  in  apparatus  for  producing 

acetj  lene  gas.    Jan.  IS, 

1018,  I".  Bonrnonville.  Improvements  in  acetylene  pas 
generators,    Complete  Specification,    Jan.  18. 

1154.  J.  Driiinmond,  jun.  Acetylene  gas  generator  and 
holder.     Jan,  15, 

1158     R.  B    Sptott.      Improvements  in  or  relating  to  the 

ase  of  calcium  carbide  in  the  production  of  acetylene  | 

Jan.  15. 

( '■■  ■  i ,  ii  n  v  nous  Aci  i  it  i  d. 

1896. 

\\ .  u  llartridgc.    Fuel  blocks  applicable  as  fire- 
lighters.     Di 

Means    for    incandescent    lighting. 
22. 
29,750.  ii    Claude  and  \.  Hess.    Storing  acetylene  for 
lighting  ami  other  purposes.     Dee.  31. 


Jan.  31.  1898.' 
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1397. 

1194.  H.  Simon.     By-product  coke  ovens.     Jan.  19. 

2071.  J.  Bowing;.  Process  of  and  apparatus  used  for 
coking.    Jan.  19. 

2-128.  H.  If.  Bean  and  H.  Hingwood.  Generator,  con- 
denser, and  holder  for  acetylene  and  other  gas.     Jan.  12. 

3891.  J.  YV.  Leadbeater.  Admixing  and  preparing 
petroleum  and  other  matter  in  compound  form  with  a  view 
to  its  final  use  as  a  combustible.     Dec.  22. 

389  2.  J.  YV.  Leadbeater.  Manufacture  of  briquettes  or 
blocks  of  fuel  from  waste  products  or  otherwise  euiiched 
by  petroleum  compounds.     Dec.  22. 

4583.  W.  1'.  Thompson. — From  The  Continental  Gas 
Gluhlicht  Actien  Gesellschaft  Meteor  vormals  Kroll,  Berger, 
and  Co.     Incandescent  burners.     Dec.  22. 

4761.  P.  A.  M.  Lacroix.  Automatic  apparatus  for  pro- 
ducing acetylene  gas,      Jan.  12. 

6292.  A.  Stowell.     Incandescent  lamp.     Jan.  12. 

9857.  K.  K.  Hutton  and  \V.  Button.  Acetylene  pas 
generator  for  lighting  cycle  and  carriage  lamps.     Jan.  19. 

14,905.  H.  Sefton  Jones.  From  I'.  P.  II.  Mac'',  France. 
Production  of  acetylene  gas.     Dee.  22. 

24,301.  J.  McConechy.  Apparatus  for  the  production 
of  acetylene  gas.     Jan.  12. 

26,435.  J.  Mticke  and  J.  Miicke.  Apparatus  for  gene- 
rating acetylene  gas.     Jan.  19. 

26,633.  G.  W.  Chalmers.  Incandescent  gas  burners 
wherein  fragile  mantles  are  used.     Dec.  22. 

27,767.  J.  II.  Sehulke.  Acetylene  gas  generator.   Jan.  12. 

28,094.  VV.  Tyree.     Acetylene  gas  generator.     Jan.  12. 

28,102.  M.  W'aguer.     Apparatus  for  generating  acetylene 

l;:is.     Jan.  12. 

29,421.  D.  Kempe.  Apparatus  for  burning  vaporised 
petroleum  and  the  like  lor  heating  and  illuminating  pur- 
poses.    Jan.  19. 

in.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  Etc. 

Application. 
1898. 
I0S.  C.  I).  Abel. —From  E.  Theisen,  Germany.     Method 
and   apparatus  for   treating   the  distillation    products   from 
carbonaceous  materials  and  the  like.     Jan.  6. 

IV.— COLOURIXG  MATTERS  and  DYES. 
Applications. 

29,631.  J.  Imray. —  Fro.n  Societe  Anonyme  de  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,  France. 
Manufacture  of  green  anil  blue-green  colouring  matters 
derived  from  triphenyimethane.     Dee.  14. 

3n,lls.  o.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  ami  Brilning,  Germany.  Manufacture  of 
benzaldeln  de,  o-nitrobenzaldehvde,  and /)  .nitrobenzaldehvde 
Dee.  211. 

30  291.  I.  Levinstein  and  Levinstein,  Ltd.  Manufacture 
or  production  of  colouring  matters.      Dec.  22. 

311,146.  ().  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Bruping,  Germany.     See  Class  VI. 

is  !IS. 

75.  J.  Y.  Johnson.— From  F.  E.  Bucher,  Jamaica.  Im- 
proved extract  of  logwood,  and  method  of  obtaining  the 
same.     Complete  Specification.     Jan.  l. 

444.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany.  Pro- 
duction of  diuitro  and  iliamido  phenylnaphthylaminesulpho 
aeids  and  phenylamidouaphtholsulpho  acids.  "  Jan.  6. 

445.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany.  Pro- 
duction of  pbloroglucine.     Jan.  6. 

676.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  The  manufacture  of  new 
colouring  matters.      Jan.  10. 


Complete  Specifications  Accepted. 
1897. 

4657.  J.  Turner  and  Co.,  Ltd.,  and  P.  Schidrowitz  and 
I).  Rosenheim.     New  products  from  piperidine.      Dec.  29. 

5119.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Dyeing  half-wool  with  basic  azo 
dyestuffs  in  an  acid  bath.     Dee.  22. 

5259.  O.  Imray. — F'rom  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bracing.  Dyeing  fast  tannin  antimony  hike, 
of  polyazo  dyestufl's  and  basic  safrauine  azo  dyestuffs  on 
the  vegetable  fibre.     Jan.  19. 

5351.  A.  G.  Green,  A.  1!.  Wahl.  anil  The  Clayton  Aniline 
Co.,  Ltd.  Derivatives  of  diphenylethane  and  of  diphenyl- 
ethylene.      Dec.  29. 

5691.  II.  R.  Viilal.  Preparation  of  paradioxyfhiazine 
and  paramidoxythiazine.     Jan.  12. 

V.— TEXTILES  :   COTTOX,  WOOL,  SILK,  Eti  . 

Applications. 

29,613.  A.  Wyser.  Apparatus  for  mercerisine  vara 
Dec.  14. 

29,766.  J.  V.  Esop.  Process  for  rendering  fabrics  and 
other  materials  acid-proof.  Complete  Specification 
Dec.  16. 

2,1,842.  T.  I!.  Powell.  Improvements  in  coating  textile 
fabrics  and  other  materials.     Dee.  16. 

30,023.  F.  Walton.  Improvements  in  the  manufacture 
of  figured  mosaic  floorcloth,  and  apparatus  for  that  dutd  tse 
Dec.  is.  V    F 

30,095.  E.  Stephens.  An  improved  method  of  and  com- 
position for  waterproofing  textile  fabrics  and  other  ma- 
terials.    Dec.  20. 

30,142.  W.  E.  Aykroyd,  W.  II.  Aykroyd,  and  H.  K.  Avk- 
royd.  Improvements  in  or  relating  to  the  mercerisatiou  ..I 
cotton  or  other  fibrous  materials  or  similar  substances,  and 
machinery  therefor.     Dec.  20. 

30,916.  \V.  P.  Thompson.— From  J.  Rudolf,  Germany. 
An  improved  process  for  rendering  textile  materials,  paper, 
wood  substances,  and  the  like  waterproof,  and  for  finishing 
and  protecting  them  against  spotting  and  moth-.  Complete 
Specification.     Dec.  31 . 

1S9S. 

631.  F.  YV.  Pctrie.  Improvements  in  and  relating  to 
machines  for  drying  wool  or  other  fibrous  materials 
Jan.  10. 

703.  J.  Longmore.  Improvements  in  or  relating  to  the 
degumming  or  bleaching  ol  rhea  fibre.     Jan.  lo. 

704.  J.  Longmore.  Improvements  in  or  relating  t.i  the 
roving  of  rhea  fibre.     Jan.  10. 

705.  J.  Longmore.  Improvements  iu  or  relating  to  the 
spinning  or  dyeing  of  yarn-.     J.m.  10. 

706.  J.  Longmore.  Improvements  in  or  relating  to  the 
preparation  of  rhea  fibre  for  spinning.     Jan.  lo. 

707.  J.  Longmore.  Improvement;  in  or  relating  to  the 
spinning  of  rhea  fibre.     Jan.  in. 

881.  C.  Geige.  Improved  process  for  the  manufacture 
of  chemically  prepared  peat  fibres.  Compl.  t.  Specification 
Jan.  12. 

925.  A.  J.  Boult.— From  A.  Monlong  and  I,.  Crouzat, 
France.  Improvements  in  or  relating  to  the  rendering  of 
fabrics  waterproof.     Jan.  12. 

Complete  Specifications  Accepted. 
1897. 
2549.  S.  Shorter  and  S.  Stanbridge.      Apparatus  for  the 
extraction,   cleaning,    and    preparation   of   vegetable   fibres. 
Jan.  12. 

3218.  A.  G.  Bonbon.  Mercerising  textile  materials. 
Dec.  22. 

6o:;8.  J.Morton.    Manufacture  of  figured  fabrics.  Jan.  12. 

7093.  C.  D.  Abel.  —  From  J.  Kleinewefers  Sohne. 
Apparatus  for  mercerising  cotton  in  the  form  of  hanks. 
Jan.  19. 
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VI.— DYEING,  CALICO  PRINTING,  PAPEB 
31  FINING     tun  I!!. I  M  BIN 

From  A.  Lorthiois,  Fran,  .■  Im- 
provements id's  *• » i r .  K<-:itV  hair,  and  the 
lik,-.     Dec.  I  l 

-     i  i     p     Amend.  mordanting   and 

ition.     l>  c.  18. 
,    ,i    p.   Amend      Process  of  mordaiitiog   animal 
SpeciBcalion.     I' 
80,446.    i»     Imrsy.  —  From    The    Farbwerke    vormals 
,1,'d   Bi  doing,  Germany.     Production  of 
wn  to  brown  black  tints  on  the  fibre  b)  eombiaing 
naphthol    with   the  diaio  compound    of   dUmidocarhazol. 
Di 

H  i  Newton.  —  From  The  Farbcnfabriken 
vormals  F.  Bayer  tnd  Co.,  Germany.  An  improved 
process  f  ,r  producing  fast  shades  oi tton.     Dec.  24. 

i .  I gmon       -     Class  V. 

I   ..Mil  v  I  i     Spei  n  i,   m  i,  I'. 

1897. 
Bus    B     I   '•      I  i. mi   I.    i  assella  and  Co.     Producing 
fast  dyeings    upon   the   fibre   bj    means   of  direct-dyeing 
colonnng  matters.    Jan.  12. 

II.    K     Newton.  --  From    Tin-    Farbcnfabriken 
vormals  F.  Bayer  and  Co.     Dyeing  cotton.     Jan.  12. 
BUS.    W.    K.    Kaj    and   The    Tbornliebank    Co,    Ltd. 
n  of  pigments  or  metallic   powders   in  printing  on 
i.xiil,  fabrics  or  similar  surfaces.     Jan.  18. 
9011.     I..    Koecig,    jun.       Appliance    for    dyeing    and 
itaples,  filamenU,  or  fibres,  on  tul 
Jan.  19. 
■j  i  -  5  ■>  1 1 . 

imont     Apparatus  for  dyeing,  1,1 
and  otherwise  treating  cops  ol  yarn,     Jan.  12 
■jm.ii".,  C.  Spindler  and  C.  Qdhring,    Treatment  of  silk 
ilyeing  and  Jan    12. 

\  ii.     ACIDS,  AI.K  VLIS,   u»n  SALTS, 

Ani  i,  1 1  [OS8. 

An  improved  process  for  the  pro- 

1 1. 
From    I..    Kohrmann   an.l    II.    II. 
..  i.diln,  i ,, -nn  ,u\     Process  and  apparatus  foi  obtaining 
mi  .«  graded  nitro-osygen  compoui  !     Di 

1  ins  X. 

de    Bechi,     An    imp  for   t  lie 

maonfuctare  "I  nitrate  of* soda.     Dec.  22.    Date  applied  for, 
J  oi  ..t  application  in  France. 

Apparatus    I  ring   acetate 

liqnoi    from    white    lead,   and    waihia)     the    white    lead. 
1 1. 

Sellar.     Improvements  in  the  production 

im| I-.      I),  0.  I  I 

Impro  thi 

chemicals  fr ther  liquors.     1  >. 

ImprovemcnU  relatinj 

locinu 
calcium  carbide     Complcft  ,.    Jan.  1. 

lure  of 

DI    II     Plati  ,  Sybi 

I      .1  hi.  4. 
I     II     Hat  Hand  and  .'1  i    , 

i  r,.|niinff  to  the  i, 


Con  I     S    i  'ii  U  LTIONE    A.  •  l  [TED. 

1896. 

29, 4."..'..  II.  BT.  Lake.— From  C.  Piepcr.  Apparatus  for 
continuous  manufacture  <,t  ammonia  iruiu  nitrogenous 
materials.     Dec.  22, 

1897. 

422.  A.  James.  Treatment  of  seaweed  and  the  like  for 
the  production  of  iodine  ami  other  useful  products,     Jan.  12. 

S592  J.  E.  Campbell.  Apparatus  for  the  concentration 
,,r  rectification  oi  sulphuric  acid  ,,r  other  acids  or  liquors. 
Dec.  82, 

VIII.— GLASS,  1  OTTEBY,   ikd  ENAM1  1  B 

All  I  IC  tTIOWS, 

29,837.  A.  Matthews  and  W.  Matthews.  Improvements 
in  the  manufacture  of  chemical  and  other  earthenware. 
Dec.  16. 

80,571,  Vf.  P.  Kelly.  An  improvement  in  or  in  con- 
nection  with  articles  nf  china,  Delph,  glass,  and  such  like. 

80,598.  W.  H.  Johnson.— From  ('•■  W.  Blair  and  II.  I. 
Hays,  I  nited  States.     Improvements  in  the  method  of  and 
apparatus    for    making    hollow   {ilas-    articles.      Complete 
•  ition.     I  >.  •■.  26, 

P.  T.  Sievert.  An  improved  mode  of  and  appa- 
ratus for  producing  slabs  oi  iss  with  inlaid  wire 
Dec.  30. 

I8f8. 
117.  F.  J.  Shippej  and  l>.  Forbes.     Improvements  in  or 
relating  to  thr  decoration  of  ceramic  ware.    Jan.  8. 

I  II.  Hilton  and  .1  15.  Goodman.  Improved 
method  of  end  means  for  the  separation  of  china-clay  from 
the  other  constituents  of  decomposed  felspar.    Jan,  10. 

(   ..Mil  I  n    Mi  ■  tPICATIONfl    Al  •  I  rn  l, 
1897. 
9851.  H.Emery.     Saggars  for  potters' use.     Dee.  89. 
22,083.  T.  Krah.     Apparatus  for  pressing  and  moulding 
gl.t^s  and  the  like.     1  Ice.  89, 

\V  Barton  and  .1.  Barton.  Construction  of 
potters'  kilns.     Jan.  19. 

A.  Ma, 'air,,  and  ('.  Scuvcrs.  Apparatus  for 
printing  on  brittle  surfaces,  such  us  glass,  crystal,  porcelain, 
and  the  lik,-.     Dec,  88. 

26,901,  A.  Houghton.  Process  of  and  apparatus'  for 
drawing  glass  tubing.     Dec.  28, 

l\.     m  ILDING  MATERIALS,  I  LAYS,  MORTARS, 

UIO  '   IMI  NTS. 

\  111    [I     V  I  |,,\S. 

i  A  Day.— From  Maybe*  Compo -Board  Com- 
pany, United  States.  Improvements  in  and  relating  to  the 
manufacture  of  compo- board.  Complete  Specification. 
16. 

80,086.  0.  Itnrav. — From  The  Firm  of  Grflnsweig  and 
Ilai  iiiiaiiu,  Germany.  Manufacture  of  a  stone  or  moulded 
blocks  IV, ,ui  kicM-lguhr  or  infusorial  earth.      Dee.  18. 

30,214  G  \  erl.  Improvements  in  the  manufacture 
of  artificial  atone,     Complete  ■       Dec   21, 

80,844.  F.  II.  Willis.  Improvements  in  and  connected 
with  the  construction  of  fireproof  il,,,,rs.  i  lomplete  Specifi- 
cation.    Dec.  22. 

80,861.  II.  Boyd  and  T.  A.  Bayliss,  Vn  improved  fire- 
.  Hinl  beat  uon-conducting  composition. 
Dot    --"j. 


17.  (i     T.    Smith    and     I      \V. 

marble,  and  stone.     Jan.  I. 

154.  .".  West  and  II.  .1.  \V.  Rap]  ael. 

isphalte  hliM-k  paving.      Jan,  8, 

8.  Taylor  and   J.  M.  Frith.     Improvement 

•  t,.  lime  ,,i  cement  kilns.      Jar     I 


•I  i m.  s.      Imitation    mi, -a, 
improvements  in 
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684.  W.  A.  Oakley.  An  improved  artificial  stone,  and 
method  of  manufacturing  same.  Complete  Specification. 
Jan.  10. 

8-22.  H.  H.  Lake. — From  V.  Micheli,  Italy.  An  improved 
process  for  the  manufacture  of  a  substitute  for  wood  or 
stone.     Complete  Specification.     Jan.  11. 

830.  H.  H.  Lake. — From  V.  Micheli,  Italy.  An  improved 
process  for  the  manufacture  of  a  compound  for  use  in 
making  pottery,  bricks,  and  the  like.  Complete  Specifica- 
tion.    Jan.  1 1. 

1177.  L.  P.  Foni.  Improvements  in  the  method  of 
manufacturing  artificial  stone  and  concrete.     Jan.  15. 

12119.  H.  Rous.  An  improved  fireproof  composition 
suitable  for  building  purposes.  Complete  Specification. 
Jan.  15. 

Complete  Specifications  Accepted. 

1897. 

6525.  G.  Christie.  Method  of  and  means  for  making 
artificial  stone.     Jan.  19. 

25,861.  I).  H.  Ferguson.  Material  for  the  construc:iou 
and  decoration  of  buildings.     Dec.  52. 

27,104.  H.  Eichler.     Material  for  flooring.     Jau.  12. 

X.— METALLURGY,  MINING,  Ere. 
Applications. 

29,527.  E.  E.  Atkins  aud  W.  J.  Poate.  Hardening  and 
tempering  steel.     Dec.  14. 

29,572.  J.  C.  Richardson.  Improvements  in  or  relating 
to  -olvents  for  metals  and  the  treatment  of  gold  and  other 
ores.      Dec.  14. 

29,574.  \V.  Wood.  Improvements  in  and  relating  to  the 
production  or  formation  of  hollow  metal  castings.     Dec.  14. 

29,577.  H.  W.  Neild.  Improvements  in  joining  alumi- 
nium and  its  alloys  to  steel  or  iron,  and  the  application  of 
the  same  to  the  construction  of  cycle  frames.     Dec.  14. 

29,591.  C.  P.  Shrewsbury  and  H.  R.  Gregory.  Im- 
provements in  or  connected  with  the  extractiou  of  gold 
from  quartz  or  other  materials,  and  in  apparatus  to  be 
employed  in  connection  therewith.     Dec.  14. 

29,611.  W.  F.  Lay.  Improvements  in  or  relating  to  the 
rniniug  of  placer  deposits,  or  similar  deposits  of  a  sedi- 
mentary nature,  and  extraction  of  the  gold  or  other 
valuable  material  therefrom.  Complete  Specification. 
Dec.  14. 

2:*, 721.  J.  C.  Montgomerie.  Improved  means  applicable 
for  use  in  the  extraction  of  metals  from  metallic  solutions. 
Dec.   15. 

29,751.  G.  F.  Redfern. — From  P.  Argall,  United  States. 
Improvements  in  roasting  and  drying  ores,  and  apparatus 
therefor.     Dec.  15. 

30,053.  J.  Hutton.  The  separation  of  tuugstie  acid  from 
wolfram  aud  other  minerals  containing  tin  and  other  metals. 
Dee.  20. 

30,100.11.  A.  Ellis.  An  improved  process  of  and  appa- 
ratus for  the  centrifugal  amalgamation  and  concentration 
of  precious  metals.     Dec.  20. 

30,297.  J.  L.  Stevenson  and  .1.  Evans,  Cast-steel  water- 
cooled  tuyere  and  tuyere  arch  for  blast  furnaces.  Com- 
plete Specification.     Dec.  22. 

30,436.  C.  L.  C.  Bertou.  Process  of  tinning  all  metals 
by  means  of  a  cold  liquid  preparation.  Dec.  23.  Date 
applied  for  July  27,  being  date  of  application  in  France. 

30,463.  J.  T.  Wainwright.  Improvements  in  art  of 
manufacturing  steel  armour  plate.  Complete  Specification. 
Dec.  23. 

30,517.  .1.  L.  Greenway.  A  new  or  improved  process  in 
manufacturing  sheet-iron  and  bar-iron.     Dec.  24. 

30,934.  J.  T.  Wainwright.  Improvements  in  art  of 
manufacturing  steel  armour  plate.  Complete  Specification 
Dec.  31. 

1898. 

142.  A.  Tigott.  Improvements  in  the  treatment  of  lead 
ores.     Complete  Specification.     Jan.  3. 


22i.  A.  J.  Boult.  —  From  H.  L.  Hartenstein  and  G.  A. 
Weber,  United  States.  Improvements  in  or  relating  to  the 
utilisation  of  wa^te  products  from  metallurgical  furnaces 
and  the  like.     Complete  Specification.     Jan.   I. 

285.  G.  de  Bechi.  Improvements  in  the  treatmeut  of 
ores  containing  intimately  mixed  copper,  zinc,  and  lead. 
Jau.  5.  Date  applied  for  July  5,  1897,  being  date  of 
application  in  France.     Complete  Specification. 

317.  II.  Wethered. — From  J.  A.  Gilmour  and  II.  S. 
Young,  Central  America.  Improvements  in  the  treatment 
of  ores  containing  precious  metal,  for  the  recovery  of  the 
precious  metal  therefrom.     Jan.  5. 

484.  A.  Philip.  Improvements  in  the  treatment  of  ores 
aud  other  substances  containing  zinc.     Jan.  7. 

617.  S.  Cowper-Coles.  Improvements  in  the  extraction 
of  iron  from  its  ores.     Jan.  10. 

625.  E.  J.  Hall.  Improvements  in  the  metallurgical  treat- 
ment of  argentiferous  and  auriferous  ores  and  substances. 
Jau.  In. 

789.  W.  Thorp.  An  improvement  in  the  purification  of 
spiegeleiseu  and  similar  alloys.     Jan.  1 1, 

937.  E.  Martin.  Manufacture  of  a  compound  metal  of 
steel  and  silver.     Jan.  12. 

938.  E.  Martin.  Manufacture  of  a  compound  metal  of 
brass  aud  silver.     Jau.  12. 

'J  U.  E.  J.  Bull.  Improvements  in  the  metallurgical 
treatment  of  metallic  ores  and  other  metalliferous  sub- 
stances.    Jan.  13. 

970.  C.  E.  Greene.  Improvements  in  plates  for  collect- 
ing or  separating  gold.     Complete  Specification.     Jan.  13. 

1027.  T.  Odium.  Improvements  in  welding  compounds. 
Jan.  13.  Date  applied  for  June  23,  1897,  being  date  of 
application  in  United  States.     Complete  Specification. 

1 106.  L.  Mond.  A  process  for  obtaining  metallic  nickel 
from  nickel  carbonyl,  and  apparatus  therefor.     Jan.  14 

1136.  W.  S.  Simpson.  Improved  method  of  and  ap- 
pliances for  hardening  the  surface  of  steel  armour  plates. 
.Iau.14. 

Complete  Specifications  Accepted. 

1896. 
28,836.  J.  W.  Spencer.     Manufacture  of  steel.     Dec.  2  2. 
30,152.  A.  M.  Clark.— From   R.  H.  T.  Biewend  and  The 

Actien  Gesellsehaft  fur  Ziue  Industrie  vormals  \V.  Grills. 
Recovering  zinc  from  zinciferous  gases  in  the  distillation 
and  smelting  of  zinc.     Dec.  31 . 

1897. 

1034.  H.  E.  Angel.  Reduction  of  zinc  blend  aud  other 
ores,  aud  recovery  of  the  lead  with  other  metals  therefrom 
Jan.  12. 

1508.  R.  Hodgson.  Apparatus  for  extracting  gold  from 
ores.     Dec.  22. 

1515.  C.  I.  Thorn.  Sheet  iron  and  steel  castings  close 
annealing  heating  furnace.     Jan.  19. 

2226.  T.  Doherty  and  P.  D.  Crerar.  Process  of  meltina 
iron.     Jan.  12. 

6051.  J.  E.  Preston.  Method  aud  apparatus  for  treating 
refractory  ores  containing  gold,  silver,  nickel,  &c.     Jan.  12. 

7218.  B.  Becker.  Extracting  precious  metals  from 
minerals  containing  them,  anil  apparatus  therefor.    Dec.  22. 

8577.  B.  K.  Jamison.  Armour  plates,  and  apparatus 
employed  therein.     Dee.  29. 

8578.  B.  K  Jamison.  Treatment  of  steel  or  nickel  steel, 
and  of  articles  made  from  steel,  and  apparatus  employed 
therein.     Dec.  29. 

26,046.  S.Ganelin.  Treating  lead  sulphide  ores.    Dec.  29. 

27,546.  T.  Levoz.  Construction  of  converter  apparatus 
for  producing  steel  and  wrought  iion  of  superior  qualitv. 
Jau.  12.  4 

XI.— ELECTKO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 
29,507.  M.    Eugl.      Method    of   and  apparatus   tor  pro- 
ducing perforated  accumulator-plates.     Complete  Specifica- 
tion.    Dec.  13. 


THE   JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


>.  J.  W.  D  D.  1  och.    Improved 

.11. 
D.  Browne  and   P.  Kamperdyk.     Improvement! 

in  accumulators.     I  lion.     D 

fnt-  in  and  re! 
_■  furnace. 

■-  in  primary 
23. 
,V.   Hillock.     Improvement-  in    primary  g»l- 
.  ,i-.      I> 

II.  (i.  Hnbbell,  W.  I).-  W.  Boyer, 
I.     I'     M..  klow      I ■  '-  in  and   i 

Improvements  in   coating  tubes 
b>  eli  29. 

»m.  r.     In,-  i-  for 

u«e  in  tin-  iii. iiini".!. -nir.-  ..f  accumulator-plates.     Complete 

- 

I  in  j.r 

IS.  J.  W.  Tower*.     Improve nt-  in  the  manufacture  of 

diaphragm-  for  electrolysis     Jan.  I. 

129    IV  I    Sinclair.     Improvements  for  separating  (table 
tricity.     .Ian.  3. 
lit-   in  ai 
with  prima  ■'  in.  6. 

.  "-    i      I.  Jem  ii.—  Kr mi    \.   Sinding-Larsen,  Norway. 
,il  ..f  diminishing  the  affin  I  pro- 

10. 
,  ,i.  r   r  i|  Aii   improved  galvanic 

Jan.  1 1. 

I   irticles 
in  bulk  uinl  in  Complete  8  ition. 

IS, 

aufacture  or 

.l.ui.   1  2. 

G.  PhilipparL     Improvements    in   secondar 
•:..n.     Jan.  IS. 
lart.     Improved  a 

1  ||    M|..\- 

i    r.  h 

•r.  .lytic 

flium   alel    potassium. 

M.     I  Dgl.        I 

■j  •  i  •  i    W    I     II 

per   and  other 
I 
27  1 1     \v.   1      II.  \  -  iulin.     \|  | 

other 
19 
w    I     II.  I     Damonlio.     A 

the  - 

IS. 

IS. 

1 1     I .     I    '   ' 

.1  .1    I.    I'.i  .    I        ! 

IT. 0-1      I     J.  P 

U        1 1  \ 

I.  ill.  ri.  -      Jan.  IS. 


XII. -FAT-,  OILS,  -     AT. 

Appucati 

1,612,  3.  Hopkinson,    I'.   Cowling,  and   F.  Illiugworth. 
Improvements  in  the  I  ad  of  other 

like  substances,  and  of  therefrom.     Dee.  14. 

2'.', 72-.  S.  Banner.     Impi  for 

making  a  substil  seed  oil   body  for   paint,  printing 

ink,  floor-cloth  making,  and  the  like.      l>ec.  15. 

th.     An   improved  process  of  refining 
oil.     Dec    ! 

-i    I      •      Hepburn.     Improvement- in  apparatus  for 
I  fats  and  oibj.     <  omp        -  ition      D 

>r.  Improvements  in  tlie  method  of  and 
mean-  for  extracting  oil  from  fish  livers  or  the  like, 
melting  tallow  or  other  substances,   and  for  purifying  oils, 

isea,  and  the  like  j  also  applicable  for  dning  pur| 
Jan.  I. 

Tin    -   6.  Bosenblum  and  The  Commercial  Oione   - 
ilicate,    Ltd.     Improvements   in  the  bleaching,    purifying', 
and  refining  of  vegetable  fats   and  waxes,   and  apparatus 
therefor.     -Ij"    10 

711  -  G  llosenblum  and  The  Commercial  Ozone  Syn- 
dicate, Ltd.  Improvements  in  the  bleaehiog,  purifying, 
refining,  ami  hardening  of  ani1  fati  ind  waxes,  and 
apparatus  thi  n  for.     Jan.  10. 

hi.  u  i.,n-  Aooi  in  r». 

-   ■ 

I- ..o  1'.  T..  Ii.irtelt.  W.i-liin.'  and  cleansing  compound. 
I '  .-.  29. 

I.   A    I      Hiinn   and  A.  Waithman.     Antiseptic    - 
powder.     Jan.  12. 

-•I     i..    -  tr.ition    or    distillation    of 

glycerin.    Jan.  12. 

-  J.  1  i.i vi  i  i ,.  Hepburn.     Apparal 
refining  fata  and  oil*.     .Ijh   12. 

Is. .'p.',".  A.  Ku-ton.  Apparatus  for  treating  flax  ami 
othei  Is  for  the  extraction   ot   oil   therefrom. 

Jan.  19. 

94,179.  G    II    Evans      Combined  soap.     Jan.  12. 

-  .1.  Stockhausen.     Manufai  p  for  use  in 
Dg  and  finii                                                 i     -,  and  for. 

other  purp 

26,191.  i     Culmann.     Process   for  deodorising  0 
fattj   si  brt  mi  ■  B.     Jan.  12. 

n.     Tr.-atiui  i.i    of   oil 
the  extraction  of  oil  therefrom.    Jan.  19. 


Mil.     PAINTS,  PIGMEN  rS,  V  kKNISHES, 
Kl  -ins.  INDIA-BUBBEK,  1 

All-I  ll   v  1  IOSS. 

S    Hansel  and    1.   Ilornung.     A  waterpoof  coat- 
ing and  impregnating  substance,   and   a  pro.--   for  the 
manufacture  of  the  same.     •  ompli  te  Specification.    l>.-e.  14. 
\  _    ni.l    A.    I    i  \        An   improved 

method  of  drying  wl  -.  clays,  or  the  like. 

I'-       17. 

-.  E.   Springl    rn      Ai      mprovement  for  nil  paint 
and  rarnlsh      I  '• 

19     \    II    Eyles,  H.  S.  Rapi  lye,    ind   \.  .\| 
Improvements  in  the  manufacture  ••'.  carbonate  or  sulphate 

2 1 . 
•'    A  J.  Loft  is,     luii.'  opaline 

ami  like  substance*.     I  let 

v  »    j.  the  prod  u  tion  of 

pig nt   ol  r  to  red  from     obalt 

1  in.  \V.  IVel.     \nti  tionoi  paint  a-  ■ 

-'  on  metals,     Jan.  8, 


Jan.  si,  1898.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


93 


119.  Blundell,  Spenee,  and  Co.,  Ltd.,  and  S.Hill.  An 
improved  varnish  especially  applicable  for  giving  a  frosted 
appearance  to  glass,  talc,  or  the  like.     Jan.  3. 

538.  F.  T.  Addyman  and  J.  A.  Gardner.  A  method 
for  bleaching  and  purifying  gutta-percha.     Jan.  8. 

664.  E.  Toussaint.  An  improved  waterproof  coating 
for  walls  and  the  like.     Jan.  10. 

1173.  E.  Gamier.  Improvements  in  or  relating  to  the 
manufacture  of  rubber  or  other  similar  gums.     Jan.  15. 

Complete  Specification  Accepted. 

1897. 

2667.  A.  J.  Boult. — Froru  F.  Fritsche  and  <  o.  Preserva- 
tive paints,  pigments,  and  the  like.     Jan.  19. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Application. 

30,698.  J.  A.  Bragg.  An  improved  process  for  re- 
moving lime  from  skins  and  hides  preparatory  to  tanning. 
Complete  Specification.     Dec.  29. 

Complete  Specifications  Accepted. 
1897. 
24,083.     A.    J.    Boult.  —  From    G.    Brigalant,    France. 
Manufacture  of  boards,  plates,  or  sheets  from  leather  pulp. 
Jan.  12. 

25,008.  H.  Streich.      Preparation  of  leather.     Dec.  29. 
26,760.  H.Holmes.     Processof  depilating  hides  or  skins. 
Dec.  22. 

XVI.— SUGARS,   STARCHES,   GUMS,   Etc. 
Applications. 

29,630.  E.  \V.  Gerbracht  and  F.  G.  Wiechmann.  A 
process  for  purifying  black-strap  or  refuse  syrups.  Com- 
plete Specification.     Dec.  14. 

30,448.  A.  Yerley.  Improvements  in  the  manufacture 
of  sugar.     Dec.  23. 

1898. 

1131.  J.  Y.  Johnson. — From  A.  Verley,  France.  Im- 
provements in  the  manufacture  of  sugar.     Jan.  14. 

Complete  Specification  Accepted. 
1897. 
3900.  A.  Wieckmann.     See  Class  XVIII. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

29,930.  M.  Preu  and  G.  Himmel.  An  improved  saceharo- 
meter  or  device  for  testing  beer  worts.  Complete  Specifica- 
tion.    Dec.  17. 

:;(i.'jn8.  V.  Lapp.  A  process  for  the  manufacture  of  non- 
alcoholic beer.      Complete  Specification.     Dec.  21. 

30,252.  B.  J.  Atterhury  and  The  Alcohol  Syndicate, 
Ltd.  Improvements  in  the  production  of  alcohols  and 
analogous  products,  and  in  apparatus  for  use  therewith. 
Dec.  21. 

30,658.  R.  M.  de  Tangry.  An  improved  process  and 
apparatus  for  accelerating  the  ageing  of  alcoholic  liquors. 
Complete  Specification.     Dec.  28. 

30,681.  C.  C.  Doig  A  process  and  apparatus  for  evapo- 
rating the  burnt  ale,  spent  lees,  and  residual  products  of 
distilleries,  and  for  utilising  the  steam  thereby  engendered 
for  motive  power.     Dec.  28. 

1898. 

162.  C.  C.  l'oig.     A   process  and   apparatus  for    evapo 
rating  the  burnt  ale,  spent  lees,  and  residual   products  of 
distilleries,  and  for  utilising  the  steam   thereby  engendered 
for  motive  power.     Jan.  3. 

513.  R.  C.  Scott.  Improvements  in  treating  or  ageing 
spirit.     Jan.  7. 

1208.  B.  J.  Atterbury,  T.  Macalpine.  and  The  Alcohol 
Syndicate,  Ltd.  Improvements  in  and  connected  with  the 
production  of  alcohols  and  other  products  used  in  such  pro- 
duction, and  in  apparatus  for  use  therewith.     Jan.  1  J. 


Complete  Specifications   Accepted. 
1897. 

3900.  A.  Wieckmann.  I'tilising  the  solid  refuse  of 
breweries,  distilleries,  starch,  sugar,  poudrette  factories,  and 
the  like.     Jan.  19. 

4441.  A.  J.  Boult. — From  K.  E.  N.  Frykliui.  Treatment 
of  spirituous  liquors  and  the  products  obtained  therefrom. 
Dec.  29. 

15,825.  G.  Putz.  Clarifying  or  filing  worts,  and  appa- 
ratus therefor.     Jan.  12. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 
-4.  — Foods. 
30,081.  G.Bamberg.     Improvements  in  the  manufacture 
of  tablets  of  cocoa,  tea,  and  coffee.     Dec.  20. 

30,500  W.  J.  McCounell  and  W.  A.  B.  Mackinlay. 
Improvements  in  method  of  preserving  foods.     Dec.  24. 

30,842.  C.   Kobbe.     A    process   for   the   manufacture   of 

alimentary  products  containing  vegetable  albumen.    Dec.  30. 

■30,877.  A.  Backhaus.      Improved  method  for  obtaining 

from  milk  water-soluble  caserne  preparations  and  compound 

caselne  albumen  preparations.     Dec.  31. 

30,919.  J.  L.  Grant.  A  new  or  improved  article  of  food. 
Dec.  31. 

1898. 

62.  J.  F.  Duke.  An  improved  mode  of  obtaining  infu- 
sions or  extracts  of  coffee  or  other  substances.     Jan.  1. 

559.  A.  I)  Watson.  Improvements  in  the  manufacture 
of  a  nutritious  extract  of  yeast.     Jan.  8. 

1  ]*r>.  T.  S.  Mason.  Improvements  relating  to  the 
preservation  of  sterilised  milk.     Jan.  15. 

B. — Sanitation. 

30,629.  J.  Crossmann.  Improved  method  of  treating 
sewage.     Dec.  28. 

1898. 

149.  F.  Eichen.  Improvements  iu  or  relating  to  appa- 
ratus for  treating  and  purifying  sewage  waste  and  similar 
waters.      Jan.  3. 

C. — Disinfectants. 

30,036.  A.  Guasco.  Improved  chemical  product  for 
antiseptic  purposes,  and  burner  or  device  for  utilising  the 
same.     Dec.  18. 

Complete  Specifications  Accepted. 

A. — Foods. 

1897. 

3810.  H.  SehoweU.  Preparation  of  lupines  for  yeast 
Manufacture,  cattle  food,  and  similar  purposes.     Jan.  19. 

26,658.  F.  H.  M.  Rover.     Preservation  of  eggs.    Dec.  22. 

28,359.  M.  Delavigne,  C.  Helmerich,  and  A.  Kliiglein. 
Apparatus  for  the  preservation  of  eggs.     Jan.  19. 

B. — Sanitation. 

1896. 

29,223.  J.  S.  McDougall.  Methods  of  and  apparatus 
for  water  purification.     Dec.  22. 

1897. 

654.  W.  M.  Ducat.  Method  of  and  apparatus  for  puri- 
fying water,  sewage,  and  other  foul  liquids.     Jau.  19. 

1722.  P.  R.  Candy.  Apparatus  for  use  in  the  purifica- 
tion of  sewage  and  polluted  waters.     Jau.  12. 

2228.  F.  W.  Strong.  Tauks,  and  apparatus  for  use  in 
connection  with  the  same,  for  the  purification  and  treatment 
of  sewage  and  impure  waters.     Jan.  19. 

4406.  T.  Cosham.     Sewage  precipitating  tanks.     Dec.  29. 

27,004.  J.  G.  Dornig,  F.  H.  Bachlitz,  and  T.  Zeunert. 
Means  for  the  sanitary  disposal  of  human  excrement,  and 
the  production  therefrom  of  gas  and  by-products  serving 
for  manure  and  othei  purpose-.     Jau    19. 


'.II 
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C. — Disinfectants. 
1897. 
4145.    B.    Stewart.     Manufacture   of   detergent   fluids. 
Dec  22. 

A.  F.  Dunn  and  A   Waithman      S     Class  XII. 

SIX.— PAPBE,  PAS!  EBOAKD,  1  ri 

Applications, 
id    and    MardoD,  Bon,   and    II  ill,    Ltd. 
Imitation  leather,  cloth,  parchment,  and  the  like      D 
30,570     \.  .1.  Loftos.     Set  Class  XIII. 

9    -   Jaqnes.     Improvements  in  the  manufactnre  of 
paper.     Di 

1898. 
4,    W.   W.   Beaumont.     Improvements  in   apparatus  for 
straining  paper  pulp.     .Ian.  I. 

■17 j.  .1  Ian.  Improvements  in  bleaching  and  purifying 
paper  pulp.     Jan.  1'i. 

i  okpi  in-:  nos  Aeon 

189C. 
29,829.  <'.   1).  Abel.— From  The  Farbwerke  Friedriche- 
fidd    I'.    Reraj       Waterproof   papei    and   similar   fabi     - 
and  production  "t  c pounds  therefor.     Dei 

XX.— FIX  F.    CHEMICALS,    AI.KAI. S, 

ESSENCES,    ucd  I  XI  RAi 

Applicati"-.-. 

29.451.  I.  II  Taylor.  An  improved  system,  and  ap- 
paratus in  connection  therewith,  for  the  i  mulsification  of 
essential  and  other  oils  and  water,  and  for  producing 
extract!  oi   tincl  ■  other  substances  with  water  for 

use  in  the  manufacture  of  flavoured  mineral  waters,  and  for 
other  purposes.     Dec.  18. 

189H. 

II     I..    Aspinall.      Improvements    in    tin-    maim 
ad    in   apparatus   then  foi . 
12. 

i  i  .-.in  i  1 1    Sri  .Hi'  '•■  ■  mi  ed. 

1897. 

.1     i  Johnson  —From  The  Badische  Anilin  and 

Boda    Fabrik.  Manufacture    "i     aoetylanthranilic    acid. 
i  l 

l      II  i  .  Durkopf.     Manufacture  ..t    methylcne- 

ditnnuic  aci  aldehyde  and  tannin.     Dec.  22. 

\\l      PHOTOQBAPHY. 

Ail  !.!■  IT10HS 

:     \    Weiss      Method  of  and  apparatus  for  igniting 
Bash    powdei    in    taking    photographs   by  artificial    light. 

,    \     II  ei  nj      I  i om  F.  von  Bentivegni,  I  nited 
States      Improved    process   of  applying  coloui     to  p 
graphs      i  "i  ipleti  S|  •  c  fie  itii         Dec.  20. 

i      I  '     Dapu;    •  i  I  ils,     A  noi  1 1  manu- 
facluroof  pap  i  foi  photographic  purp  ji     Data 

applied   t"t    Jul)    81,    1897,   being  date  of  application  in 

Ii  aii'  D. 


-  - 

8:!8.  K.  Haddan. — From  L.  E.  Dugardin.  Frame.  Im- 
provements in  or  relating  to  the  |  |  holograph]  in 
colour?.     .Ian.  1 1. 

XXII.— EXPLOSIVES,  MAT!  I 

Al'l'l  II   »  I  tOHS. 

30,o."it;.  F.  Hutchins  and  L.  Greening.  Improvement!  in 
solvents  for  pyroxylin.     Di 

30,17'.i.  I.  Davies.  Improvements  in  explosive  cartridges. 
Dec.  21. 

30,258.  II.  II.  Lake.— From  G.  Cornara,  Italy.  An 
improved  electro-chemical  explosive  device.     Dec.  21. 

30,442.  H.Boyd.  Improvements  in  explosives.  Dec. 23. 
546  C.  Kastner  and  A.  Swoboda.  Improvements 
relating  to  the  manufacture  of  matches.     Dee.  24. 

-  - 

127  J.  C.  Mewburn. — From  The  Chemisohe  Fabrik  too 
Heyden  Gesellschafl   mil  beschrankter  Baftung,  Germany. 

Tbe  in. inn!  i  and  the  employment  of  the 

same  in  the  manufai  ture  of  fireworks.  (  omplete  Specifica- 
tion.   Jan.  3. 

228.  lv  Salter,  Improvements  in  matches  and  naming 
fusees.     Conipl        j  ition.     Jan.  4. 

447.  S.  J.  Nicholson,  improvements  in  the  manufacture 
of  uitro-eelhilose.     Jan.  6. 

924.  R.  Sohlman.  Improvement-  iu  explosive  compound-. 
Jan.  12. 

1ih'7.  W.  L.Gordon.  Improvements  in  lucifer matches. 
( Sompleti  Specification.    Jao.  13. 

■      in  1 1 1    nii  ii  ii  molts  A<  i  stpii  d. 

i,    Beneke.    Manufacture  of  explosives.   Jan.  19, 

1897. 
A     J.    Fredrikson.      Manufacture    of  matches. 
Dec. 

S.    A.    Rosenthal.— From   ,T.    S.   von    Romooki. 
Manufacture  of  safetj  i  rplos  res.     Jan.  19. 

24,195.  L.  Braly.  Compositions  suitable  for  the  manu- 
facture of  matches.     Jan.  12. 

27,520.  J.  Craveri.     Manufacture  of  safety  mate] 
robbing  surfaces  therefor.    Jan.  12. 

PA  1  I  M  -    I   XCLASSIFIABLE. 
Aril  II   \  l  IOK8. 

29,804  G  II  Jackson,  Improvements  in  tbe  manufac- 
ture of  hardened  asbestos.     Dec.  16. 

C.  Maiche      \  new  oxidising  pn  1  .  ■      1 

!  .  II  |.    ill.iv.     \,  OIFTBD. 

l»97. 
Barker —From    I.     Rissmuller,   Germany. 

Jan    12. 

M     vYeisbaus      Regenerating   used  whalebone 
thout    rendering   tbe    same 
brittle,     Di 
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iriau. 
II,    J.,    6,    Beaconsfield,    Derby   Road,    Withington, 
Manchester,  Chi  I      turer. 

Annandale,  i     J.  R.,  rhe  Briary,  Shotlcy  Bridge,  Co.  Dur- 
ham, Pa]  ■  r  Muker. 
Annandale,  .1.  II..  Polton,  Midlothian,  N.B.,  Paper  Muker. 
\rni«.  I  .  0.,  Health  Office,  Ramsden  Street,  Buddersfield, 

Med  Health. 

AnnisoD,  Fred  <i-,  Hohokus  P.O.,  Bergen  Co.,  N. J.,  U.S.A., 

Iinical  Directoi  l  Imcricau  Pegamoid  Co 
Annison,  1!.  II.,  16,  Watei    I  me,   rowa   Street,  London, 

l   i    ,  Master  Lighterman. 
Ansbacher,    L.    v.    P.O.    Box    1934,   New   York,   r.s.  \.. 
turer. 
II,    ...      .    i  ross    Lane,    St.   Mary-at-Hill,     E.C., 
A  ii  mist 

I    '      !.:-.i   ittage,  Farnwiirth, Bolton,  Mana- 

facturing  Chemist 

Anselm,   Dr.    Fritz,  c/o     Vctien    Gesellschafl    dir   Ar.ilin 

Eabrikation,  Trcptowci  Bel    ■     S.O.,  Colour 

mist. 

Appleby,  Prof.  W.  B.,  911,    ith  Street,  B.E.,  Minneapolis, 

Minn.,  U.S.A  i  of  Mining  and  Mi  i  il 

Appleton,   II.   A..  2,  Glcnholmc   Terrace,  Borough   Road, 

Middlesbrough,  Analytical  Chemist 
Appleton,    i        a  !09,    Vn  ell    Street,    Providence, 

K  1.  I  ,S  V.,  Professor  of  Chemistry, 
butt,!  .  Madolcy  Street,  Derby,  Analytical 

mist. 
Armstrong,    Itt.  Hon.  Lord,  !•'.'  i  tle-upon-Tyno, 

Civil 
Ashton-Bost  W.D  .Cnrtvalcl  hemical  Works,  Paisley,  N. I)., 

Manufacturi  r. 
Ashwell,  H.,  91,  Wat  Nottingham,   Bleacher 

and  Dyer. 

J.    II..    91,    Waterloo    I  agham, 

Bleai  hi  i  and  Dyer. 
\         -ili.  Arthur,  Fernhill  Chemical  Works,  Bury,  I 

shire,  Chemical  Manufacturer, 
Ashworth    1..,  The    Orchard,    Manchester     Road, 
Lancashire,  Bleacher,  Dyer,  and  Finisher. 

'.  oodland  i  nworth,  Bolton, 
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Aspinwall,    It.    C,    Pompton    Lakes,    Passaic    Co.,    N.J., 

U.S.A.,  Explosives  Manufacturer. 
Atkins,    C.   E.,    East   Ham    House,    East    Ham,    Essex, 

Chronometer  Maker. 
Atkinson,  A.  J.,  44,  Loudoun   Square,  Cardiff,  Analytical 

Chemist. 
Atkinson,  R.   W.,  44,   Loudoun  Square,  Cardiff,  Technical 

Chemist. 
Attfield,  Dr.   J.,  F.R.S.,  Ashlands,  Watford,  Hertfordshire, 

Chemical  Consultant  and  Analyst. 
Auchterlonie,    Win.,  jun.,    Canal    Hank    House,    Paisley, 

N.B.,  Analytical  Chemist. 
Auer,  Dr.  H.,  V.  Sas  Utca  10,  Budapest,  Hungary,  Technical 

Chemist. 
Auger,  Cuas.  L.,  425,  Park  Avenue,  Paterson,  N.J.,  U.S.A., 

Silk  Dyer. 
Austen,   Prof.   Peter  T.,   876,   President   Street,  Brooklyn, 

N.Y.,  U.S.A.,  Professor  of  Chemistry. 
Aykroyd,  II.  E.,  Thornfield,  Duckworth   Lane,    Bradford, 

Yorks,  Dyer. 

•     B 

Bacho,  Arthur  E.,   15,    Dornburg   Road,   Blaekheath,  S.E., 

Sanitary  Engineer. 
Bachke,  Anton  S.O.,  Roros  Vaerke,  Roros,  Norway,  Metal- 
lurgical Engineer. 
Baeon,   Nathaniel  T.,  Peace  Dale,  Rhode   Island,  U.S.A., 

Chemical  Engineer. 
Bacon,  Win.,  I,  New  Court,  Lincoln's  Inn,  W.C.,  Chemist. 
Badoek,  Stanley  II.,  9,   Buckingham  Vale,  Clifton,   Bristol, 

Smelter. 
Bailey,  Edwin  M.,  6,  Pumpherston,  Midcalder,  N.B.,  Tech- 
nical Chemist. 
Bailey,    Dr.   G.   H.,  Marple   Cottage,  Marple,    Cheshire, 

Chemical  Lecturer. 
Bailey,  Henry,  18,  Lavender  Sweep,   Lavender  Hill,  S.W., 

Analytical  Chemist. 
Bailey,  Dr.  T.  L.,    University  College,  Brownlow    Street, 

Liverpool,  Lecturer  on  Technological  Chemistry. 
Bailey,   Sir  W.   H,    Albion  Works,   Salford,   Manchester, 

Chemical  Engineer. 
Bailey,  Walter   1'.,  29,    Segismondo   Moret,  Cadiz,  Spain, 

.Manufacturing  Chemist. 
Baird.H.  Harper,  14,  Cross  Street,  Hatton  Garden,  London, 

E.C.,  Laboratory  Furnisher. 
Baird,  Win.,  e  o   Lewis   Berger   and  Sons,   Ld.,    Homerton, 

N.E.,  Technical  Chemist. 
Baird,  W.  Raymond,  271,  Broadway,  New   York,   U.S.A., 

Patent  Lawyer. 
Bairstow,    John,  Barley,  Queen's  Park,  Chester,  Chemical 

Works  Manager. 
Baker,  Harry,  Epworth  House,  Moughland  Lane,  Runcorn, 

Analytical  (  hemist. 
Baker,  Julian  L.,  Stamford, Hendham  Road,  UpperTootiug, 

S.W.,  Sugar  Chemist. 
Baker, Theodore,  Box  281,  Ke.vpi.it,  X.J.,  U.S.A.,  Analytical 

Chemist. 
Ballard,   Ernest,   Colwall,    Great    Malvern,    Malt    Vinegar 

Brewer. 
Ballard,  E.  G.,  Newton  Lane,  Hoole,  Chester,  Alkali  Works 

Inspector. 
Ballantyne,  H.,  75,  Chancery  Lane,  London,  W.C.,  Analy- 
tical Chemist. 
Ballinger,  Juo.,  Free  Librarv,  Cardiff,  Librarian. 
Baly,  E.    C.    C,   University   College,   Gower  Street,  W.C., 

Analytical  Chemist. 
Bauiber,  II.  K.,  9,  Victoria  Street,  London,  S.W.,  Consult- 
ing Chemist. 
Bamber,    II.    K.   G.,    Hillside,   Greenhithe,    Kent,   Cement 

Works  Chemist  and  Manager. 
Banister,  II.  C,  Elmhurst,  Blundellsands,  near  Liverpool, 

Chemical  Works  Manager. 
Banks,  Arthur  J.,  The  Brewery,  Blenheim  Road,  Hornscy 

Rise,  N.,  Brewer. 
Bank-,  Jno.  It.,  c/o  Ricketts  and  Banks,  104,  John  Street, 

New  York,  U.S.A.,  Mining  Engineer. 
Bannan,   John   F.,  North  Andover,  Mass.,  U.S.A.,  Chemist 

(Woollen  Mill). 


Banner,   Samuel,   4,  Ivanhoe  Road,    Liverpool,   Petroleum 

Merchant. 
Bannister,    R.,    Government    Laboratory,    Clement's    Inn 

Pas-age,  Strand,  W.C.,  Analytical  Chemist. 
Bannister,  W.,  Victoria  Lodge,  Cork,  Ireland,  Manufactur- 
ing Chemist. 
Barbour,    Sam.,   c/o   F.    II.   Faulding  and   Co.,   Adelaide, 

South  Australia,  Manufacturing  Chemist. 
Barclay,  II.,  Calder  Ironworks,  Coatbridge,  N.B.,  Ironworks 

Manager. 
Barden,  Alt'.,  Ear  Bank,  Shelley,   near   Huddersfield,   Glue 

and  Size  Maker. 
Barden,  Sam,  Woodhouse  .Mills,  Shelley,  near  Huddersfield, 

Glue  and  Size  Manufacturer. 
Bardsley,  Robt.,   Messrs.   Jewsbury   and  Brown,  Ardwick 

Green,  Manchester,  Mineral  Water  Manufacturer. 
Bardwcll,  Fred.  L.,  Massachusetts  Institute  of  Technolcirv, 

Boston,  Mass.,  U.S.A.,  Assistant  Prcfessor  of  Chemistry. 
Barlow,   Clinton   W.,   38,    Irving   Place,   Biooklvn,   N.Y., 

U.S.A.,  Merchant. 
Barnes,   Edw.   A.,   Dynamite   Works,  Zuurfontein,   S.A.R., 

Technical  Chemist. 
Barnes,  H.  J.,  Phoenix  Chemical  Works,  Hackney  Wick,  E., 

Manufacturing  Chemist. 
Barnes,  J.,  Marl  Terrace,  Aecrington,  Lancashire,  Analytical 

Chemist. 
Barnes,  Jonathan,  1,  Trafalgar  Street,  Great  Clowes  Sti      t, 

Manchester,  Analytical  Chemist. 
Barnett,  Robt.  E.,  Leeds  Technical  School,  Cookridge  street, 

Leeds,  Headmaster. 
Barr,   J.,   Dinting    Vale,    Dinting,    Derbyshire,    Chemical 

Manager. 
Barraclough,  T.  C,  20  Bucklersbury,  London,  E.C.,  Engineer. 
Barraclough,  Wm.  H.,  Mortomley,  near  Sheffield,  Analytical 

Chemist. 
Barratt,  J.  Treeby,   Bronheulog,   Mostyn,   North    Wales, 

Chemist  and  Manager. 
Barrett,  Arthur  A.,  185,Corso  Vittorio  Emanuele,  Messina, 

Sicily,  Manufacturer  of  Essential  (  his. 
Barrie,   D.   MeLaurin,   c/o  New  Primrose  G.  M.  Co.,  Ger- 

miston,  Johannesburg,  S.A.R.,  Analytical  Chemist. 
Bartlett,  Saml.  A.,  c/o  The   Commercial   Development  Cor- 
poration, 34,  Castle  Street,  Liverpool,  Secretary. 
Barton.    G.    E.,   c/o    Whitall,  Tatum,  and    Co.,  Flint    Glass 

Works,  Uillville,  X.J.,  US. A..  Technical  Chemist. 
Baskerville,  Dr.  Chas.,  Universilv  of  North  Carolina.  ( 'hapel 

Hill,  N.C.,  U.S.A.,  Assistant  Professor  of  Chemistry. 
Bassett,  II.,  26,  Belitha  Villas,  Barnsbury,  N. 
Bassett,  Lewis  L.,  4013,  Baring  Street,   Philadelphia,   Pa., 

U.S.A.,  Analytical  Chemist. 
Basu,   Atul  K.,  76—77,   Sookea's  Street,  Calcutta,  India, 

Chemical  Analyst. 
Bate,  William,  c/o  National  Explosives  Co.,  Ld.,    Hayle, 

Cornwall,  Technical  Chemist. 
Bateman,  R.  W.,  90,  Cazenove  Road,  Stoke  Newington,  N., 

Leather  Manufacturer. 
Bateson,  Percy,  Cuckoo   Lane.  Gateaere,    near  Liverpool, 

Technical  Chemist. 
Batty,  R.  B.,    Wbarncliffe,   Erdington,   near   Birmingham, 

Nickel  Works  Manager. 
Baum,  Henry,  145,  Dickenson  Road,  Ruslnlme,  Manchester, 

Chemist. 
Bavay,  Aug  de,  Foster's  Brewery,  Collingwood,  Melboui-ne, 

Australia,  Brewer. 
Baxter,  W.  H.,  11,  High  Road,  Streatbam,   S.W.,   Brewery 

Director. 
Baynes,  J.,  Royal   Chambers,   Scale    Lane,   Hull,  County 

and  Borough  Analyst. 
Beach,  E.  J.,  1183,  Locust  Street,   Dubuque,   Iowa,  U.S.A., 

Soap  Manufacturer. 
Beadle,  Alec   A.,  Beadonwell,    Belvedere,    Kent,   Electro- 
Chemist. 
Beadle,  Clayton,  60,  West   Street,  Erith,   Kent ;  and  The 

Rookery,    Belvedere,    Kent    (Journals) ;    Consulting 

Chemist. 
Bealey,  Adam  C,  c  o  R.  Bealey  &  Co.,  Radcliffe,  Lancashire, 

Bleacher  and  Alkali  Manufacturer. 
Beanes,  E.,  Moatlands,  Paddock  Wood,  Kent,  Manufactur- 
ing Chemist. 
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Wilts, 
W.   T.   Gli  -ilford, 

'    bl  : 

Bcchi,  I  Pans' 

Heck   II    -J-'.  B  ith  I. 

II..  A"-ll.v- 

list. 

Manufacturing!  bemist. 
Lloyd    Bryn  Hyfryd,   Brymbo, 
i  milt. 

MB,   U.S.A., 

imleigh,  CI  !!•  adingley, 

!  Chemist. 

rs.    W 1   nnd    Bedford,   Kirkstall 

Boad  mist 

Prof.  P.  !'.,  Darhiun  I 
on-Tyne,  P  '  bcmistry. 

Beilby,  G.,Sl    K  •■-   Slat      rd,  N  B  .  <  I lical  Enj 

.     Library,  Middlesbrough-on-Teee, 
rer. 

inton  Grange, 
Northallerton ;  and  '■       ■   Middles- 

id  (  hemical  Manufacturer. 
Bell,  J.  Carter,  Ba      Hcusi    The  Cliff,  Higher  Bronghton, 

Bell,  J  I 

Bell,    i  "  ''   lro" 

Manufacturer. 
Bendix,  D.,  The  Bi  tish  Alizarin  Co.,  Limited,  Silvortown, 
on,  I'.  :  Journ  ds  to  871,   Boin- 
f0rf  .  Managing  Chemist. 

Bendixcn,  Julius  i    .  61  Road,  Old   Kenl 

N  i   .  Leather  Manufacturer. 

It     Han*,    123,    Plymouth   Grove,    Manchester, 
Manufacl 

ihire,   Manu- 
• 
Benjamin,   Dr.    M.  Binithsonian  Institution,    Wasl 
U.S.A.,  I  '■  ^  M  ■  Ph.D. 

ilioo  Printer. 
Bennie,  J.  W., 

Mctallui 
Benti,  •  Man- 

chi 

ft,  God- 

.  i  lamborno,  Cornwall 
lot 
lfcrk,   Fred.    \V.,    I.  Fcnchurch    Avenue,    Londoi 

\il  En- 

hemico) 

ohnical 

Wen  Pi  n 

191,  Front 

S  IV., 

■  Id,  N  .1  .  i    8.A., 
c  hem 
Beat,  Dr.  T.  1 

W  ( '  . 
I'ubli 

■    ' 

Mac-li.  High  W 
P 


Hhaduri.  K.,  c/o  8   K.  Lahiri  and   Co.     54,1 

itia,  India,  Analytical 
Bibhy,  I  .  V.,  Garston  Copper  Works,  Gar-ton.  near  Liverpool, 

( topper  Smelter. 
Bibby,  John,  92,  <  Irrell  Lane,  Aintree,  Liverpool,  student. 
Bickcrdike,  \V.  B.,  Clayton  Grange,  Wilpshire,  near  Black- 
burn.  Manufacturing  Chemist 
Bickncll,  (i.  Arthur,  -  '  idison  Avenue,  Cleveland, 

Ohio,  U.S.A.,  Analytical  Chemist 
Bigg-art.  J.   Win.,  29,  Cathcart   Street,   Greenock,   N.I5., 

Analytical  Chemist 

art,  Win.  1...  Messrs.  CM.  Biggarl  and  Co,  IS,  Qor« 

don  Street,  Glasgow,  Public  Analyst. 

-.  15..  Vestry  II"  ise,  Lawrence  Pountoey  Hill,  London, 

K.< !.,  Chemical  Merchant 
Bilm.  G.  P., Pennsylvania  Salt  Manufacturing  Co.,  Phila- 
delphia, I'.S.A  .  Chi  ifactnrer. 
Billing'.  1!    S                                   Plympton,  South  Devon, 

Analj  tical  and 
Billing.  Edgar  P.,  II  ."..  II  gfa  Stn    I    Boston,  MasB.,  U.S.A., 

Manufacturing  Chem 
Billington.  ('las.,  jun..   Wolstanton,    Staffordshire,  Brass 

Founder. 
Bindschcdli-r,  I>r.  R.,  Basle  Chemical   Works  Bindichedler, 

Basle,  Switzerland,  Colour  Manufacturer. 
Binney,  II.  A.,  Bainhill,  near  Liverpool,  Glass  Manufac- 
turer. 
Birch,  Win.,   Milton  Street   Ironworks,  Lower   Bronghton, 

Manchester,  Machinist. 
Birchmore,    Dr.    Woodbridgc    II  .    Boom    7.    117,  Nai 

Str.et,  Now  York  City,  I    S.A.,  Gas  Expert. 
Bird,  Fred  C.J.,  S2, 1  ens,  Notting  Hill,  W., 

aist. 
Bird,   Henry,  South   Down  House,    Millbrook,  Plymouth, 

Metallurgist. 
Bird,  .lie.  1...  Minvcr  House,  Bateman  Street,  Cambri 

re  Manufacturer. 
Bird,  B.,  Bllerslie,  Boath,  Cardiff,  Tar  Distiller. 

Win.   I:.  12,  Gordon   Road,    New   Swindon,    Wilts, 
:\  tical  (  hemist, 
ey,  B   K  .  M  ntosh  &  Co.,  Camhi 

t,  Manchester,  India-rubber  Maou&oturer. 
Bisehof,  Gustav,  9,  Hytho  Road,  Willosden  Junotion,  N.W., 

r>.  hoical  I  Demist 
Bischoff,    l>r.    I  .  East    19th    Street,   New    York, 

i   S  a.,  i  hemist 
Bishop,  A.Conway,  Three  Mills  Lane,  Bromley-by-Bow, 

London,  1'...  Manufacturing  Chemist 
Bishop,    Fred,  c  o    Burnt  Bang<  on,   Burmah, 

Technical  (  hemist. 
Bishop,  G  A.,  Gartverric  Fireclay  Works,  Coatbridge,  N.B., 

Mining  Engini 
Bishop,  Joi     I     F.,   128,  Cottcnham  Street,  Chorlton  on- 

Medlock,  Man 
Black,  Wm.,  Stanrigg,  A     h    .  N  .  ..i    iol  Master. 
Blaokmore,  lis  th  Ninth  Avenue,  Mount  Vernon, 

N '  v  .  I    S.A.,1  bi  misl  i  Pure  Aluminium  and  t  hemical 

( 
Blagilen,      '.  1-51,      Lime     Street,      London,     I 

i.int. 
Blagden,   W.   G.,     I,  Fonchuroh    Avenue,   London,   B.C., 

(  hemical  Merchaut 
Illair.  Andrew  A..    It  I,   Philadelphia,  Pa., 

i    S.A.,  Analytioal  i  Ihemist 
Blake,  C.  A.,   17,  Piocadilly,  London,  w.,  Pharmaceutical 

( Ihemist. 
Blake,  .la-.  Thai  Refinery,  Silvertown,  London,  1  .. 

Blakey,  A.  J.,  Dudbridge   Mills,  Stroud,  Gloucestershire, 
man  Dyer. 

hi  Ruhr  l,  ( 
i  -.  John,  i  Bros,  and  Co.,  Lim..  i  Irecn- 

gatc  Mills,  Salford,  Dyer  and  (  tilico  Printer. 
Blenkinsop,  W.,  Garden  Wharf,   Battcrsea,   London,  S.W., 
Manufai  luring  t  hemist. 
\  t,  Chorlton  Street,  Manchester,  Chemical 

hunt. 
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Bloede,  Victor  6.,  Carroll  Station,  Baltimore,  Mil.,   U.S.A., 

Manufacturing  Chemist. 
Bloomer,   Fred.  J.,   15,    Broderick    Road,    Tooting,   S.W., 

Technical  Chemist  and  Nickel  Works  Manager. 
Bloomfield,  R.,  Telhara  Factory,  via  Dhaka  Chumparun, 

Bengal,  India,  Indigo  Planter. 
Blount,  Bertram,   Chemical  Laboratory,  Broadway,  West- 
minster, S.W.,  Analytical  Chemist. 
Bloxam,  A.  G.,   16,  Bolingbroke   Road,  West  Kensington, 
W.,  Analytical  Chemist. 

Bloxam,  W.  Popplewell,  Davv-Faiaday  Research  Labora- 
tory, 20,  Albemarle  Street,  London,  W.,  Chemist. 

Blundstone,  E.  R.,  14,  Great  Smith  Street,  Westminster, 
S.W.,  and  (Journals)  Corn-wall  Lodge,  St.  James'  Road, 
New  Hampton,  Middlesex,  Consulting  and  Analytical 
Chemist. 

Blyton,  J.,  12,  Cromford  Court,  Market  Street,  Manchester. 

Boake,  A.,  Warton  Road,  Stratford,  K.,  Manufacturing 
Chemist. 

Boake,  Edmund  J.,  1 1,  Christchurch  Road,  Crouch  End,  N., 
Manufacturing  Chemist. 

Board,  J.  T.,  Distillery,  Cheese  Lane,  Bristol,  Distiller. 

Bogert,  Marston  T.,  Department  of  Organic  Chemistry, 
Columbia  University,  New  York,  U.S.A.,  Instructor  in 
Organic  Chemistry. 

Bohm,  Jos.  A.,  c/o  Actien  Gesellschaft  fiir  Chemische  In- 
dustrie, Mannheim,  Germany.  Manager. 

Bookman,  Dr.  S.,  9,  East  62nd  Street,  New  York,  U.S.A., 
Chemist. 

Boor,  Leonard  G.,  1  and  2,  Artillery  Lane,  London,  E.C., 
Chemical  Merchant. 

Boot,  John  C,  American  Sugar  Refining  Co.,  Jersey  (  Sty, 
N.J.,  U.S.A.,  Chemist. 

Booth,  Geo.,  Irk  Vale  Dyeworks,  Middle-ton,  near  Man- 
chester, Yarn  Dyer, 

Booth,  Robt.,  110,"  Cannon  Street,  London,  E.C.,  En- 
gineer. 

Boothby,  Chas.,  21,  Hayter  Road,  Brixton  Hill,  S.W., 
Analytical  Chemist. 

Borland,  C.  R.,  Oakland,  Bergen  Co.,  N.J. ,  U.S.A.,  Chemist 
(Powder  Works). 

Borland,  John,  Etruria,  Kilmarnock,  N.B.,  Pharmaceutical 
.Chemist. 

Borland,  W.  D.,  Beacon  Lodge,  Green  Street  Green,  near 
Dartford,  Kent,  Explosives  Chemist. 

Bothamley,  C.  II.,  Otterwood,  Beaconstield  Road.  Weston- 
super-Mare,  Somerset,  County  Director  of  Technical 
Instruction. 

Iiott,  Dr.  Win.,  Singapore,  S.S.,  Science  Lecturer. 

Bottinger,   II.  T.,    Elberfeld,    Germany';    and    (subs.)    c/o    i 
Bryce   and    Rumpff,    20,    Booth    Street,   Manchester, 
Colour  Manufacturer. 

Bottle,  Alex.,  4,  Godwync  Road,  Dover,  Pharmaceutical 
Chemist. 

Boulton,  11.  E.,  64,  Cannon  Street,  London,  E.C.,  Chemical 
Manufacturer. 

Boulton,  James,  Crayford  Mills,  S'.ratford,  E.,  Manufacturing 
Chemist. 

Boulton,  S.  B.,  64,  Cannon  Street,  London,  E.C.,  Chemical 
Manufacturer. 

Boulton,  T.  S.,  14,  Freegrove  Road,  Caledonian  Road,  N., 
Manager. 

Bow,  R.  H.,  7,  South  Gray  Street,  Edinburgh,  Civil  Engineer. 

Bowen,  S.  B.,  Brickfield  Chemical  Works,  L'.anelly,  South 
Wales,  Chemical  Manufacturer. 

Bower,  Frank,  Truman's  Brewery,  Spitalfields,  E..  Ana- 
lytical Chemist. 

Bower,  Win.  H.,  29th  Street  and  Gray's  Ferry  Road,  Phila- 
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U.S.A.,  Manufacturing  Chemist. 
Braithwaite,  Isaac,  Kendal,  Westmoreland,  Drysalter, 
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Cawley,    Thos.    A.,    c'o    The   Bristol    Manufacturers  Ltd.. 

Stillhonse  Lane,  Bedminster,  Bristol,  Glue  and  Gelatin 

Manufacturer. 
Chadnick,  Walter  M.,  5,  Argyle  Terrace,   South   shields. 

Chemical  Works  Manager. 
Challen,  Matthew  B.,  Stowell,  Victoria,  Australia,  Assayer. 
Chaloner,  G.,  30,  Weston  Park,  Crouch  Eud,  N.,  Chemical 

Lecturer. 
Chaloner,    G.    W.,    Niagara    Works,    Eagle   Wharf    Road, 

London,  X.,  Chemical  Manager. 
Chance.  A.  M.,  Lawnside,  Edgbaston,  Birmingham,  Chemical 

Manufacturer. 
Chance,  J.  F.,   51,  Prince's  Gate,  London,  S.W.,   Chemical 

Manufacturer. 
Chandler,  Dr.  C.   F.,  Columbia  University,  Department  of 

Chemistry,  Havemeyer  Hall,  New  York,  U.S.A.,  Pro- 
fessor of  Chemist  rv. 
Chaplin,  Dr.   Edw.   M.,  60,  Westgate,  Wakefield,  Yorks, 

Analytical  Chemist. 
Chapman,'  Alt'.    C,  East   India  Chambers,  23,   Leadenhal. 

Street,  E.C.,  Analytical  Chemist. 
Chapman,  S.,  36,  Mark  Lane,  E.C.,  Chemical  Manufacturer. 
Charlier,  A.  C.  J.,  Gleupark  House,  Eldon  Street,  Greenock, 

N.B.,  General  Manager  and  Chemist. 
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old  Paintwork*,  North  Adams,  M 
l    S.A.,  Paint  ■ 
Cha  I.  M.,  1714,  Ehode  Island  Avenue,  Wash- 

ington,  li.i. I    S.A.,  Chemical  Engineer. 

,11,  Napier  Road,  Bedland,  Bi 
urer. 
Cheney,  J.  P.,  th  Manchester,  Conn., 

I  .S.  V,  Silk  Manufacl  mist. 

\.  M..  c  o Messrs.  Bnrgoyne,  16, Coleman  St.,  E.C., 
Analytical  <  Ihemist 

i,  A     I '.,   Beech  Leigh,  Narhoro' Road,  Leicester, 
Manufacturing  Chem 
CI,  Bewsey,     Warrington, 

Anal]  tical  '  hi  m 
(Jin  ii'  G  3quart  ,  <  llasgow,  Merchant, 

exandria,  N.B.,  1  lyei  and  Printer. 
I  Road,   I!""-,   E.,   Chemical 

i  [louse,  Wellington,  Surrey  ;  and 

,  Chemical  B 
Chrystai,    W.    .!.,    Shawfield    Works,    liutherglcn,    near 

al  Manufacturer. 
Church,    I  'II.    I    l:  s  .  Shelsley,  Kew,  Surrey, 

emistry  in  the  Royal  Academy. 
Chnrcb,  Elihu  65,   Wall  Street,  New  York  City, 

turer. 
in,     Alan,     Littleton,    Ma--.,     1   .9.A.,     Manufacturing 
Chi  m 
Clanahan,  II.   ('.,  88,  Kit  Manchester,  Chemical 

Mercl 
Clapp,  Ralph  H.,  c/o  Ammonia  Co.,  Ld.,  Ici 

Wharf,  i  »M  Ford,  E.,  Amu:  M 

i  British  Aluminium  Co., Ltd.,  I.arne 

'  o.  ADtrim,  Ireland,  Analytical  Chemist. 
.,   Donald,   Bairnsdale,  Victoria,  Australia,  Director  of 

Scl 

Clark,  Edwin  S.,  Oak  Alyn,  Gwersyllt,  near  Wrexham, 
i  ry  Pi      rii  tor. 

k,  Dr.  J.,  138,  Bath  Si  I        [ow,  Analytical  Che- 

mist. 
I  [nghnm,   S,   Albert  Hall   Man-inn-,  Kensington 

,  \\ '..  Manufacturer. 

in,    157,    Peckham    Rye, 
I  in 

.    Cuddingtoo,    Northwich, 
Merchant. 
Clarke,   Win.  B.,    I  trie    Works,    Ponders 

I. ml.  N  .  blectro  i  Ihemist, 

Ii  '.    A,    ' '  .    D,    I  "l.uian    Sl  I  B.C.)    and 

I,  Dah  ham  Gardi        I  [ampstcad,  N  ,\V., 
lallurgist. 

and  (Journals) 
8,   M  ice,   Dulwich,  S.E.,   A  ssayi  i   and 

Mi  ■ 

-l>iu  \ ,  \\\,  i  bemicul 

r 

I  wick,  W., 

(Ian-,  Win.   II,    |Q,   Mauldeth    Road,   Withington,   Man- 

Claj  i  Ihemical   I  !  [olborn  Viaduct, 

London,  I .  i    .  Ana]  ist, 

1 
1  I  '  Ima  Road,   \  gbui  th,  Liverpool, 

■  i,  Robt,  II.  IS,  Park  Avenue,  Sonthport,  Ch 

<  Icmcnl Ii  imbus    Distilling    Co.,   80,   Pine 

si.  i  Her. 

Clemi  n,  J.  II.,  \  isla,  Monnl  \\  ise,  Newquay,  North  Corn- 
wall. 

Clen  orks,  Oldbury,  near  Birmingham, 

•  t,  Bonslcl    Road,    I, 

1  '  \  ■  I'T. 

Clenncll.J.  E„  501,  Dooly  Building,  Sail  Lake  City,  I    -    \ 
Analytical  Chemist 

.  -.  Southampton  Build 

i r. 

Cliff,  Stephen,  Wortley,  near  Leeds,  I  ircbricl  M 


Clifton,  C.  P.,  Royal  Oak  Brewery,  Stockport,  Brewer. 
Clinch,  Jno.  W.,   Eartfield  Bouse,  Douglas,  Isle  of  .Man, 

Brewer. 
Cloud,  T.   ('.,  Wallaroo    Smelting   Works.  Wallaroo,   South 

Australia,  Metallurgist  and  Manager. 
Clowes,   Dr.   1'..    is,    Bedford   Court    Mai  I    dford 

re,  W.C. ;  and    10,  Craven  Street,  Strand,  W.C. 

Chief  Chemist  (L.C  C 
Clow-,  Gt.    a..   N ihain   Market,  Suffolk,    Brewer    and 

Maltster. 
Clutton,  J.   II.,  Goring  Villa-,  Hurry   Port,  lt.S.O.,  Car- 
marthenshire, Assayer. 
Coal    Jno    I     105    Broughton  Street,  Edinburgh,  Manufac- 
turing Chemist. 
Cobb,  Jno.  W.,   Farnley   Iron   Co.,  mar    laid-,  Ironworks 

( Ihemist. 
Cobleigb,  W.  M.,Bozeman,  Mont,.  U.S.A.,  Assistant  Chemist 

(Sta'    ■                      riculture). 
■it/,  hi    Virgil,  Col! ol  Pharmacy,  115,  West  68th 

Street,  Now  York.  U.S. A  .  Chi  tnical  Lecturer. 
Cochrane,  (has..  Green  Royde,  Pedmore,  nearStoorbi 

Ironmaster. 
Cochrane,  Jno.,  Watford  Bridge,  New    Mills,  via  Stockport, 

Calico  Printer. 

till,    P.   de    <•  .    Borax    Works,   Old   Swan,    Liverpool, 

Technical  Chemist. 

■  ■.ell,  W.   I'...  Syracuse,  New  York,  U.S.A.,  Chemical 

Engineer. 

a,  Dr.  J..  York-h  Is,  Analytical  Chemist. 

Alfred  J.,  Chemist, 

Colby,  Albert  L.,c  o  Bethlehem  Iron  Co.,  South  Bethlehem, 

Pa,  D.S  A.,  Metallurgical  Engineer. 
Colby,  W.  B.,  Carreg-won,  ,  Wales. 

Colchester,   G.    II..    Bnrwell,    mar    Cambridge,    Manure 

Manufacturer. 

Colefax,  Dr.  Arthur,  (Journals)  26,  Ashgrove,  Bradford, 

lices  and  -uhs.)  4,  liriek  Court,  Temple, 

1.  i '.  ;    Barnster-at-Law. 
I       man,  Gurnej    P.,  Room  423,  Oddfellows' Building,  St 

Mo  .1    S.A.,  Painl  Merchanl  and  Chemist 
Coleman,  .la-.   B.,   South-Western    Polytechnic,   Manreaa 

Road,  Chelsea,  8.W.,  Analytical  Chemist. 
Coleman,  W.   B.,  9,  Lloyd   Road,  East  Bam,  Essex,  Tar 

Work-  Chemist 
Collens,  E.,  Vinegar  Works,   Stourport,   Worcestershire, 

Vinegar  Work-  Manager. 
''oil.  ti.  J,   If ., Gay's  Cliff,  Wotton,  Gloucester,  Chemical 

Manufai  turer. 
Collin,  Dr.  C.   A.,  I  rorks,  Paisley,   \ 

Textile  t  Ihemist. 
Collin-.  11.  s..  e/o  Davy,  Bill  and  Son,  Yates,  and  Bieks, 

64,  Park  Stn  1 1,  Southwark,  S.E  ,  Analytical  Chi  mist. 

ns,J.   II.,  11     15,  Broad Sti  et  Avenue,  London, E.C., 

Technical  <  Ihemist. 
Collins,  W.  Bepworth,  c  o  1 1.  M.  Wild,  34,  Kennedy  Stt 

Manchi  sti  r,  Andy  tical  <  !hi 
Colman,  It.  II.  G.,  23,  Stirling  Road,  Edghaston,  Birming- 
ham, \>iaU  tii  al  i  bemist, 
Colqnhoun,  D.,  Biaulesbank,  Carnoustie,   N.B.,  Chemical 

Work-  Mai 

i  I  cplosives    Co.,    Ltd  . 

Pi  ii  tnp  irth,  R.S  ' '  .  '  ornwall,  Analytical  Chemist 
loom,  W..  B,  Vict  iria  R  iad,  Wrexham,  North  W'.t 
Engii 
Col-ie,.   A.   Gas   '  I .'.    .    Millstone   Lane,    Leicester,  Gas 

,.ii. 
Comer,  II..    I.  Broadway,   New   York,    I  .8.A.,    Cw 

\\  oik-    \i  || 

Connor.  C.  C,  4,  Q  Ireland,  ( Ihemist. 

tdson,    Pontus    II..   Galena    Oilworks,   Pranklin,  l'a,, 

I    S.A.,  Analytical  t  Ihemist. 
Conroy,  l>r.  Jas.  T.,  Woodstock,   New  Ilrighton,  Cheshire, 

t  bemist. 
Constable,   W.    B.,    Australian    Alum    Works,    Runcorn, 

Analytical  Chemist. 

.i.  Charles,   19,   l>  ,iin^,  W.,  Civil 

T, 

Cook,]     M.   Room   BIO,   150,  M  eet,    New  York, 

I    8.A.,  <  hemlcal  Manufai  I 
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Cook,  E.  Rider,  East  London  Soap  Works,  Bow,  London, 

E.,  Soap  Manufacturer. 
Cook,  H.  J.,  East  London   Soap  Works,  Bow,  London,  E., 

Soap  Manufacturer. 
Cook,  Jas.   Williams.   London  and    Provincial    Dyeworks, 

Hackney  Wick,  N.E.,  Dyer. 
Cook,  Jno.  J.,  Atlas  Foundry,  St.  Helens,  Lancashire,  Iron- 

founder. 
Cook,    Wm.   Martyn,   142,  Highbury   New  Park,   London, 

N.,  Analytical  Chemist. 
Cooke,  Arthur  W.,  c/o  Brotherton  and  Co.,  Holmes  Street, 

Dewshury  Road,  Leeds,  Analytical  Chemist. 
Cookson,  Jas.  II.,  Stanley,  near  Wakefield,  Alum  Manufac- 
turer. 
Cookson,  N.  T.,  Neweastle-on-Tyne,  White  Lead  Manufac- 
turer. 
Cooper,    A.,  Nortb-Eastern   Steel   Co.,   Middlesbrough-on- 

Tees;   and   (Journals)    Erdely,   Midillesbrough,  Steel 

Works  Manager. 
Cooper,    Harry   J.,   Drinagh,    Wexford,   Ireland,   Cement 

Manufacturer. 
Cooper,  Walter  J.,  c/o  South  Wales  Cement  Co.,  Penarth, 

Cardiff,  Cement  Works  Manager. 
Cooper,  Wm.    R.,   Cari.sbrooke,    Upper  Tulse  Hill,  S.W., 

Electrical  Engineer. 
Corbould,    Wm.  H.,  c/o  Bank  of  British  Xorth   America, 

Rossland,  British  Columbia,  Mining  Engineer. 
Corcoran,  Bryan,  31,   Mark  Lane,  London,  E. C,  Chemical 

Eugineer. 
Cordner-James,  J.  H.,  Finsbury  House,  Blomfield   Street, 

London,  E.C.,  Mining  Engineer. 
Cornett,  Jas.  P.,  Ford  Paper  Works,  Ilylton,  near  Sunder- 
land, Paper  Maker. 
Cornish,  Vaughan,  Branksome  Cliff,  Bournemouth. 
Corpataux,  J.,  6,  Cliff  "Villas,  Toller  Lane,  Bradford,  Yorks, 

Technical  Chemist. 
Corrie,  David,  c/o   Nobel's  Explosives   Co.,   Ld.,  Polmout 

Station,  N.B.,  Technical  Chemist. 
Coste,  J.  H.,  40,  Craven    Street,  W.C.  ;    and  (Journals) 

206,  Amhurst  Eoad,  Hackney,  E.,  Analytical  Chemist. 
Cottcrill,  Thos.,  The   Poplars,    West  Bromwich,  Chemical 

Agent. 
Cotton,   W.   F.,    Hollywood   Roebnck,    Co.    Dublin,    Gas 

•   Works  Manager. 
Court,   Heywood,  67,  Surrey  Street,  Sheffield,    Analytical 

Chemist, 
i  iMisins,  W.  J.,  11  and  12, Southampton  Buildings,  Chancery 

Lane,  W.C.,  Consulting  Chemist  and  Director. 
Cowan,  W.   J.,   7,  Park  Avenue,   Wood  Green,   N.,  Fine 

Colour  Manufacturer. 
Coward,  Percy,  68,  Brundrett's  Road,  Chorlton-ciim-IIardy, 

Manchester,  Chemist. 
Cowburn,    Arthur    W.,    Fernroyd.    St.    Margaret's     Road. 

Bowdon,  Cheshire,  Chemical  Merchant  and  Analytical 

Chemist. 
Cowburn,   W.  H.,  Fernroyd,  St.  Margaret's  Road,  Bowdon, 

Cheshire,  Chemical  Merchant. 
Cownlcy.  A.   J.,   13,   Fenchurch  Avenue,   London,    E.C., 

Analytical  Chemist. 
Cowper-Coles,  Sherard  Osborn,   39,  Victoria  Street,   West- 
minster, S.W.,  Metallurgical  Manufacturer. 
Cox,  Robt.,  M.l\,  Messrs.  J.   and  G.   Cox,  Gorgie,  Edin- 
burgh, Gelatine  Manufacturer. 
C'rabb,  W.,  Border  Counties  Chemical  and  Manure  Works, 

Silloth,  Cumberland,  Chemical  Manufacturer. 
Craig,   C,  '.»,  Hampden  Terrace,  Mount  Florida,  Glasgow, 

Technical  Chemist. 
Craig,  Thos.  J.,  c/o  Messrs.  Peter  Spence  and  Sons,  Man- 
chester Alum  Works,  Manchester,  Chemist. 
Crake,    Wm.,   90,    Selborne    Street,   Attereliffe,     Sheffield. 

Analytical  Chemist. 
Craven,  Chas.   E.,  Hawthorne  Cottage,   White  Cote   Hill, 

Bramley,  near  Leeds.  Dyer. 
Craven,  Jno.,  jun.,  0,  Halliwell  Lane,  Cheetham  Hill,  Man- 
chester, Chemist. 
Craw,  John,  15,  Cadogan  Street,  Glasgow,  Dry-salter. 
Crawford,    Alex.,  113,  Fenchurch    Street,    Londou,   E.C., 

Chemical  Merchant. 
Crawford,    D.,   Langdale's    Chemical    Manure   Co.,    Lim., 
St.  Laurence,  Newcastle-on-Tyne,  Manager. 


Crawford,  D.,  16,  Northern   Grove,  Didsbmv  West,  Man- 
chester, Dyer  and  Printer. 
Crawford,  Walter  W.,  Imperial   Chambers,  91,  Pitt  Street, 

Sydney,  VS.W.,  Mechanical  Engineer. 
Crawley,  Arthur  II.,    27,    Chatsworth    Avenue,    Aintree, 

Liverpool,  Analytical  Chemist. 
Crawshaw,  E.,  25,  Tollington  Park,  London,  N.,  Dye  Mer- 
chant. 
Cremer,  John    H.,  24,   Superior   Street,  Cleveland,    Ohio, 

U.S.A.,  Chemist  and  Metallurgist. 
Cresswell,    C.    G.,    Ermyngarth,   Ashtead,   Surrey ;    and 

9,  Bridge  Street,  Westminster.  S.W.,  Chemist. " 
Crichton,  Donald   G.  (Journals),    Nundle,    via    Tamworth, 

New  South  Wales ;  (subs.)  Logan   Bank,  Cupar  Fife, 

N.B.,  Analytical  Chemist. 
Criper,    Wm.   R.,   Cossipore  Chemical  Works,   Cossipore, 

Calcutta,  India,  Manufacturing  Chemist. 
Critchley,  C.  A.,  Victoria  Works,   St.   Helens,   Lancashire, 

Colour  Manufacturer. 
Crompton,  Percy  R.,  Elton  Paper  Mills,  mar  Bury,  Lanca- 
shire, Paper  Maker. 
Cronquist,  Prof.   A.,  Werner,  Royal  Wharf,  Skeppsholmen, 

Stockholm,  Sweden,  Technical  Chemist. 
Crookes,   Sir  Wm.,  F.R.S.,   7,  Kensington   Park   Gardens, 

Notting  Hill,  London,  W.,  Analytical  Chemist. 
Crosby,  Thos.,  c/o  W.  D.   Houghton,  Sankey   Wire   Mills, 

Warrington,  Metallurgist. 
Crosfield,    A.   L.,  P.O.   Box    1695,  Johannesburg,  S.A.R., 

Analytical  Chemist  and  Assayer. 
Crosfield,    George   R.,    Walton     Lea,     Warrington,    Soap 

Manufacturer. 
Cross,    C.    P.,   4,   New    Court,    Lincoln's     Inn,  London, 

W.C,  Analytical  Chemist. 
Crossley,  Dr.  Arthur  W.,  Chemical  Laboratory,  St.  Thomas' 

Hospital,  London,  S.E.,  Organic  Chemist. 
Crossman,  Tom,  Albion  Brewery,  Coldhurst  Street,  Oldham, 

Brewing  Chemist. 
Crow,  Dr.  J.  K.,  Tressillian,  Ulnndi  Road,  Blaekheath,  S.E., 

Technical  Chemist. 
Crow,  Henry  W.,  11,  Norwich  Road,  Forest  Gate,  E.,  Tar 

Distiller. 
Crowder,  HedleyD.,  The  Lodge,  Grove  Park,  Chiswiok,  \V,, 

Student  (B.S.M.). 
Crowder,  W.,  Assay  Office  and  Laboratory,  271,  Evering 

Road,  Clapton,  N.E.,  Chemist  and  Assayer, 
Crowther,  Edw.,  Woodland  Dyeworks,  Headingley,  Leeds, 

Dyer. 
Crowther,  Horace  W.,   21,  Beeches  Road,  West  Bromwich, 

Technical  Chemist. 
Crowther,   \V.  M.,    Field   House,   Qomersal,    mar   Leeds, 

Manufacturing  Chemist. 
Crumbie,   W.    1).,    140.   Washington  Street,   Fast    Orange, 

N.J.,  LT.S.A.,  Analytical  Chemist. 
Cublev,  G.  A.,  c/o  Harrington  Bros.,   Oliver's   Yard,  53a, 

City  Koad,  E.G.,  Chemi-t. 
Cullen,  Wm.,  Ardeer  Terrace,  Steveustou,  Ayrshire,  N.B., 

Chemist. 
Culmann,    Dr.   Julius,   Farbeufabriken   of   Elberfeld   Co., 
P.O.  Box  3092,  Boston,   Mass.,   U.S.A.,   Chemist  and 
Colourist. 
Cuming,  James,  jun.,  Chemical   Works,   Yarraville,   Mel- 
bourne, Australia,  Manure  Manufacturer. 
Cunliffe,    Albert    J.,    Kern    Mill    Printworks,    Whittle-le- 

Woods,  Lancashire,  Calico  Printer. 
Cunliffe,  E.  T.,The  Parsonage,  Handforth,  near  Manchester. 
Cunningham,     Edw.,     Milton,    Mass.,    U.S.A.,    Chemical 

Engineer. 
Curphey,  W.   S.,   15,  Bute  Mansions,   Hillhead,  Glasgow, 

Alkali  Works  Inspector. 
Curry,    W.    A.,    Giltbrook   Chemical    Works,   Awsworth, 

Notts,  Manager. 
Cushman,  Allerton  S.,   Prescott  Hal!,    Cambridge,   Mass., 

U.S.A.,  Instructor  in  Chemistry. 
Cnthbert,  R.  M.,  27a,  Ashley  Place,  London,  S.W.,  Russia 

Broker. 
Cuthbertson,  Sir  J.  N.,  29,  Bath  Street,  Glasgow,  Chemical 
Broker. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Jan.  si,  lm. 


.1.  C.,  Boap  Workf,  Putney,  London,  S.W.,  Soap 
Manufacturer. 
Dains,  Hebert  II     \  nrnent,  Madras  Presi- 

.  India,  Analytical  <  'hi 
Dakin,    Bene]   1',  Caledonian    House,   <   .1. -.Ionian   Koad, 

llyst 
Dale,  Jai  illington,  Surrey,  Coppersmith. 

K.  s.  !,<  teste]  Terrace,  Chester  Road,  Manchester, 
i  Ihemical  Manufacturer. 

ter    lioad,   Old   Trafford,  Man- 
chester, Analytical  Chemist. 
Daniell,    I  I        Journals)    Eoyal    Standard   Brewery, 

Tamworth,  New  .south  Wale-;  and  (subs.)  c  o  W.  T. 
Allen   &  Co.,  Queen    Victoria    Street,   London, 

l.i    ,  Bn  wcr. 
Darby,  J.  I!  th,  near  Wrexham,  Ironmat 

ng,  G.  A-.io   i.  Q  dd  Mining  Co.,  Box  1024, 

Johannesburg,  S.A.B.,  Metallurgical  Chemist. 
Darling,  W.  II.,  126,  Oxford  Street,  Manchester,  Analytical 
<  !hi  i 

Dr.  B  -lit  Street,  Boston,  M  i 

ISA.     Consulting,     Sanitary,     and     Toxicological 
mist. 
Davidson,  J.  E.,  40,  Perq  Gardens,  Tynemouth,  Chemical 

Manufacturer. 
Davi  ird,  40,  Lilybank  Boad,  Dundee,  Oil  Mer- 

chant's ( llerk. 
Davidson,  It.  Holden,  c  o  United  Alkali  Co.,  Ld.,  Golding 

Davis  Work-.  Widnes,  Work-  Manager. 
Davii     ■  Elm  Btreet,  B  i  .8.  k,, 

(    hrlili-t. 

Davies,    <i     W.,   8,    Spring    Hill,     Stockport,     Chemical 

I.    -Hirer. 
Davies,   Llewellyn  J.,  Bute  Chambers,  Bute  Boad,  Cardiff, 

\--i-tant  Analyst. 
Davies,  M.  Lloyd,  Stanley   Villas,  Runcorn,  Alkali  Works 

Davies,   Saml.    II..   c/o  II    S.    i:    ■  md   Co.,  C ta 

Work-,  York,  Research  Chei 
Davis,  A.  IL,  I.ynton,  Wellington  Koad  North,  Stockport, 

All! 

.  t'h  i-..  8,  Leitrim  Terrace,  High  Street,  Bast  Ham,  E., 
aist 
Davis,   Fred.,  51,  Imperial  Buildings,  Ludgate  Circus,  I 
ti  ami  ( ionsulting  Chemist 
ueorgi      I   .    Sandi  inds,    Knntsford,    Cheshire, 
Chemical  Engineer. 

i,   Herbert  J.,   85,  Wall  Street,   New    fork,    U.S  L., 
Merchant. 

Davis,    II     W      Qovern nt    Laborati  stent's   Inn 

Passage,  Strand,  W.(  d  (  Ihemist 

iM.  South  Lambeth  Boad,  I Ion, 

',  oik-  Chemist. 
Davis,    VVi  •  antral    rechnical    College,   South    Ken- 

nil.,  Norfolk   and   Western    Railway, 
'»  i  .  I    S.A.,  An  dj  deal  i  Ihemist. 
Das  Link,  Worcesti  rehire, 

•  .  A  .  10,  H  I     i,  Befton  Park,  Liver] I, 

l»iv  emical  Works,  scar   Stockport, 

Dan  .  and  (Journals) 

N    II  .   I>r>  -  liter. 

Dawson,    W.    H  British    Alisarin    Co.,    Limited, 

183, 
Herbert  Road,  Woolwich,  S.B.,  Technical  Chemist. 

I,  Alkali   Manu- 
re!. 
Deak  n,  !■•• '   ,Byecrofi  House,  Belmont, near  Bolton,  Dyer, 
in,    II.,    Byccroft    Dyeworks,  Belmont,    near    Bolton, 
Dyer, 

.    IS,  He)  wood  Bin  ■ '.   B  try,    I        ishire, 

meal  I   hen. 

11. .  It..  Hyson  Qrecn  Works,  Nottingham,  Manufac- 
turing i  Ihemist. 


De  Clerck,  Maurice,  Ileuledcs-Courtrai,  Belgium. 
Peering,    W.   II..   Chemical   Department,  Royal   Ar-enal, 

Woolwich,  S.I..,  Analytical  Chemist 
Delahaye,   Philibert,   65,   Rue  de    Provence,    Paris,    Gas 

Engineer. 
De   Lessing,   G.   C,    145,    East   'J'.Mh   Street,    New  York, 

l    S  L,  Manufacturing  Chemist. 
Dempsey.Geo.  C,  1C5,  Market  Street,  Lowell.  Ma--    IS  A.. 

Chemist 
Dempwolf,  (ha-.  II.,  605,  South  Geoi       -  fork,  r.i  . 

I  r.S.A  .  Manufacturing  t  Ihemist 
Denison,  Joseph   B.,  1,  Park   View  Terrace,  Manning! 

Bradford,  Ana  uist. 

Dennis,  John,  EUonville,  Dalkeith.  N.E  ,  Contt 
De    Veiling,  F.   W..    Higher  Gradi    Hoard  School,  The 

Boulevard,  Hull.  Head  Master  and  Science  Lecturer. 
Devey,  A.  •'..  ,  Bleachin - 

Dewar,  Prof.  .1..  I'.K.s  ,  Royal  Institution,  Albemarle  Street, 

W.  (for  Journals) ;  and  1,  Scroo] 

Professor  try  and  Phj 

Dewar.  Jno.  A..  Balcraig,  Scone,  N.B.,  l)i-til!er. 
Dev         I  P    :   J.  i'th  street  Northwest,  Washington, 

D.C.,  1    S.A.,  Mel  illi 
De  Wilde,  Prof   P  Louise,  Brussels,  Belgium, 

Prol  ;ry. 

Dey,  Preo  I.ail,  4, Beadon  Street,  Calcutta,  Manufacturing 

:i-t. 
Dibdin,  W.  J.,  Edinburgh  Man-ion-,  Howick  Place,  S.W.; 

and  (Journals)  May  held.  ( I  range  Koad,  Sutton,  Surrey  ; 

Analytical  Chemist 
Dick.    A.,    110,    Cannon    Street,    London.    El'..  Chemical 

Engineer. 

Dick,  F.  Burnett,  83,  Wharf  Road,  i  itj  Road,  N.,  Chemist 

Dick,  Jno.,  1 4,  Hay  street,  Toronto,  lint,  Canada,  Manu- 
facturer. 

Dickenson,  1'.  M.,  c  o  Broken  Hill  Proprietarj  ( lo  .  8,  Great 
Winchester  Street,  E.i      S       I  try, 

Dickerson,  E.  N.,   15,   Wall  street,"  New  fork,   U.S 

Lawyer. 
Dickinson,    A.    J.,    Neptune    Tar    and    Chemical     Works, 

Dcptford,  SI".  :  and  (Journals)   4,  Shardeloes  Koad, 

New  i  ross,  s  E  .  Tar  Distiller. 
Dickson,  Jno.,  54,  Brown  street.  Broomielaw,  Glasgow,  <  >il 

Merchant 
Diestel,   Wm.,   77,    William    Street,   New    York.    U.S.A., 

Dyestufi  Imp  irter. 
Dillon,  Win.,  7,  Laurel    Place,  Arniley,   Leeds,  0 

and  Varnish  Manufacturer- 
Divers,  Dr.  1    .1    R.S.,  Hougo,    Tokyo,  Japan.  1'iot.— or  of 

D  soi  .  Pri  I  il  irold  H..  P.R.S.,  Owens  College,  Manchester, 
Professor  of  ( Ihemistry, 

1       Spi       ■    ove,  near  Sheffield,  Paper  Maker. 
Dixon,   M     1.    I'm     Boi    1816,   Johannesburg,    S.A.B., 
Mctallui  ist. 

.  Lancashire,  Science 
Master. 
Dixon,  W     Hepworth,    Wingfield,    Wanstead,    I   .   Match 

'  '• 
lioh'i.     I  lm-.,    Audrej    Cottage,    Onion    Boad,    Sharrow, 

Sheffield,  Pharmaceutical  Chemist. 
Dubbie,    Dr.   J.  J.,  University    I  North  Ws 

Bangoi ,  1'  i  heiui-tiy. 

in   I'r.   I...  Chemical   Laboratory,  University,  Ediu- 
luirgh,  Professor  of  Chemistry. 
Dodd,  A.  .1  .  River  View,  Belvedere  Kent,  Oil  Refiner. 
l)od, l.   A:  <  .leiii. in   stteet,    Whitmorercans, 

Wolverhampton,  Eli  otro  '  Ihemical  Foreman. 
Dodd,    W.    K  .  Oak    Dene,    Bush   Hill  Park,  Enfield,    N„ 

mical  Work-  Mao 
Doerflingi   ,  Wm   F.,  85,  Lafayette  Avenue,  Brooklyn,  N.)  . 

U.S.  A      V  as  i  st  s  ii  t  C 
Dobme,  Dr.  Ah.  R.  L.,  Messrs.  Sharp  and  Dohme,  Balti- 

more,  Md     l    S  A  .  Manufacturing  Chemist 
Doidge,  II. .  112,  Loop  Street,  Pietermariuburg,  Natal. 
Dolge,  Carl  B.,  Westport,  Conn.,  U.S.A.,  Manufacturer  of 

truments  and  Antiseptii 
Domeier,  A.,  18,  Bt  Mary-at-HUl,  Loudon,  E.C.,  Chemical 

Merchant. 
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Donald,    George,   1,   Park    Terrace,    Langside,    Glasgow, 

Chemist  and  Colourist. 
Donald,  Jas.,  5,  Queen's  Terrace,   Glasgow,  Manufacturing 

Chemist. 
Donald,  Samuel,  Corporation  Gasworks,  Dundee,  Analytical 

Chemist. 
Donald,  W.,  Saltcoats,  KB.,  Analytical  Chemist. 
Donald,  W.  J.  A.,  40,  Lilybank  Gardens,  Glasgow,  Chemical 

Manufacturer. 
Doolittle,  Orrin   S.,   130,   North  5th   Street,   Reading,  Pa., 

U.S.A!,  Chemist  and  General  Storekeeper,  Philadelphia 

and  Reading  Railroad. 
Dore,    Jas.,    Copper    Works,    High    Street,   Bromley-by- 

Bow,  E..  Distiller's  Engineer. 
Doremus,   Dr.  Chas.  A.,  59,  West   .51st   Street,  Xew  York, 

U.S.A.,  Professor  of  Chemistry. 
Dott,   D.  B.,  c/o  ,T.   F.   Macfarlan  &  Co.,  93,   Abbey  Hill, 

Edinburgh,  Analytical  Chemist. 
Dougall,  A..  2  7,  Beverley  Road,  Hull,  Gas  Engineer. 
Dougall,  Archibald,  Gasworks,  Kidderminster,  Gas  Engineer. 
Douglas,  Geo.,  Bowling  Dyeworks,  Bradford.  Yorks,  Dyer. 
Douglas,   Loudon  M.,  29,  Farringdon  Road,  London,  E.C., 

Chemical  Manufacturer. 
Douglas,  William,  Diamond  Plantation,   Demerara,  British 

Gniana,  Chemical  Engineer. 
Dowling,    Walford    1!.,   Box    158,    Johannesburg,    S.A.I!., 

Chemist. 
Down,    T.,    Tiiarsis  Villa,   Calstock,   Cornwall,   Chemical 

Manufacturer. 
Dowson,  J.  Emerson,  39,  Old  Queen  Street,  Westminster, 

S.W.,  Civil  Engineer. 
Drake,  Chas.  A.,  Three  Mills  Distillery,  Brcmley-by-Bow, 

E.,  Brewer. 
Dreaper,  W.  P.,  Clifton  Yilla,  Coggeshall  Road,  Braintree, 

Essex,  Technical  Chemist. 
Drew,  D.,  Lower  House  Printworks,  near  Burnley,  Calico 

Printer. 
Drewsen.  Dr.  Viggo  B.,  Fort  Edward,   N.Y.,  U.S.A.,  Wood 

Pulp  and  Paper  Expert. 
Dreyfus,  Dr.    C,   Clayton  Aniline   Co.,  Limited,  Clayton, 

Manchester,  Dye  Manufacturer. 
Dreyfus,  S.,  Clayton  Aniline  Co.,  Ld.,  Clayton,  Manchester, 

-  Chemist. 
Driessen,  Dr.  P.  A.,  P.O.  Box  2833,  New  York  City,  U.S.A., 

( -olour  Chemist. 
Driffield,  V.  O,  Appleton,  Widnes,  Chemical  Engineer. 
Drown,  Prof.  T.  M.,  The  Lehigh  University,  South  Bethle- 
hem, Pa.,  U.S.A.,  Professor  of  Analytical  Chemistry. 
Drummond,  Hon.  G.  A.,  Montreal,  Canada. 
Drummond.    Isaac  W.,  436,  West  22nd   Street,  New  York 

(  ity.  U.S.A..  Chemist. 
Duckhftm,  Alex.,  40,  Crooms  Hill,  Greenwich,  S.E.,  Works 

Chemist. 
Dudley,  Dr.  C.  1',.,  1219.  12th  Avenue,  Altooua,  Pa.,  U.S.A., 

Analytical  Chemist. 
Dudley,   Prof.    W.    L.,   Vauderbilt    University,    Nashville, 

Tenn.,  U.S.A.,  Professor  of  Chemistry. 
Dufton,   Arthur,    81,    Watson  Road,   Broomhill,   Sheffield, 

Teacher  of  Dyeing. 
Duggan,  T.  R.,  Sunnj bank,  Vanbrugh  Hill,  Blackheath,  S.E., 

Analytical  Chemist. 
Dukes  T.  William,  P.O.  Box  210,  Johannesburg,  S.A.R., 

Merchant. 
Duncan,    Arthur   \\\.  42,  Tivvelyan   Street,  Eccles,   Man- 
chester, Analytical  Chemist. 
Duncan.  J.,  9,  Mincing  Lane,  London,  E.C.,  Sugar  Refiner. 
Dunlop,   Eobt.,    Staurigg  Oil   Works,    Airdrie,    N.B.,    Oil 

Works  Manager. 
Dunn,   Fred.,   31C,    Flinders   Lane,   Melbourne,   Victoria, 

Analytical  Chemist. 
Dunn,  J.,   53,  Brown  Street,  Manchester,  Chemical  Manu- 
facturer. 
Dunn,  John,  Morgan  Academy,  Dundee,  Science  Teacher. 
Dunn,  Dr.  J.  T..  Northern  Polytechnic,  Holloway  Road, 

London,  N.,  Headmaster. 
Dunn.     P.,    53,     Brown    Street,     Manchester,     Chemical 

Merchant. 
Dunn,  W.   II.,  jon.,   c/o  Messrs.  Reckitt  and  Sons,  Lim., 

Hull,  Analyst. 


Dunwody,  R.  G.,  369,  Piedmont  Avenue,  Atlanta,  Ga., 
U.S.A.,  Chemist. 

Dupee,  H.  D.,  Walpole,  Mass.,  U.S.A.,  Chemical  Agent. 

Dupre,  Dr.  A.,  F.R.S.,  Edinburgh  Mansions,  Howick  Place, 
S.W.,  Consulting  Chemist. 

Durant,  II.  T.,  Rand  Central  Ore  Reduction  Co.,  Box  1891, 
Johannesburg,  S.A.R.,  Chemist. 

Durkee,  Frank  W.,  Tuft's  College,  Mass.,  U.S.A.,  Assistant 
Professor  of  Chemistry. 

Duttson,  W.  II.,  Southwood,  Silverdale,  Sydenham,  S.E., 
Merchant. 

Duxbury,  Thus.,  11,  Grosvenor  Chambers,  Deansgate, 
Manchester,  Gas  Engineer. 

Dvorkovitch,  Dr.  1'.,  6,  Willow  Bridge  Road,  Cauoubury, 
N.,  Technical  Chemist. 

Dyer,  Dr.  B.,  17,  Great  Tower  Street,  Loudon,  E.C.,  Analy- 
tical and  Consulting  Chemist. 

Dyson,  C.  E.,  Flint,  North  Wales. 

Dyson,  Septimus,  2,  Exchange  Place,  Middlesbrough,  Manu- 
facturing Chemist. 


Earle,  Vavasour,  Porchester  Lodge,  Streatham   Common, 

S.W.,  Merchant. 
Earp,  W.   R.,  Halton  Road,  Runcorn,   Cheshire,  Chemical 

Manufacturer. 
Eastick,  C.  E.,  Martineau's  Refinery,  King  Edward  Street, 

Mile  End  New  Town,  Sugar  Works  Manager. 
Eastick,  J.  .1.,  Millaquin  Refinery,  Bundaberg,  Queensland, 

Sugar  Works  Manager. 
Eustlak'e,    A.    W.,    17,   Temperley   Road,    Balham,    S.W., 

Petroleum  Works  Manager. 
Eastwick,  Jos.   H.,  East    Washington   Lane   and    Stenton 

Avenue,     Germantown,     Philadelphia,     Pa.,    U.S.A., 

Chemist. 
East  wood,  Chas.,  Linacre  Gas  Works,  Bootle,  near  Liverpool, 

Gas  Works  Manager. 
Eastwood,  Edw.,  c/o  Lever  Brothers,  Ltd.,  Port  Sunlight, 

Birkenhead,  Soapmaker. 
Eckford,  G.  S.,  si,  Harcourt  Terrace,  South  Kensington, 

S.W.,  Scientific  Secretary  and  Chemist. 
Eddy,  Harrison  P.,  Sewage  Purification  Works,  Worcester, 

Mass.,  U.S.A.,  Superintendent. 
Ede,  Henry  E.,  c/o  New  Explosives  Co.,  Ltd.,  Stowmarket, 

Suffolk,  Analytical  Chemist. 
Edge,  Anthony,  Readville,  Mass.,  U.S.A.,  Chemist. 
Edwards,  Henry  W.,  721,  South  Clarkson  Street,  Denver, 

Colo.,  U.S.A.,  Metallurgist. 
Edwards,  W.  Buckland,   101,  Leadenhall  Street,    London, 

E.G.,  Analyst. 
Ehrenfeld,  Prof.  Chas.  H.,  York  Collegiate  Institute,  York, 

Pa.,  U.S.A.,  Professor  of  Chemistry. 
Ehihardt,   Ernest  F.,   Badische  Aniliu   mid   Soda   Fabrik, 

Ludwigshafen  a/Rhein,  Germany,  Research  Chemist. 
Ekenberg,  Dr.  M.,  Gothenburg,  Sweden,  Technical  Chemist. 
Ekman,  C.  D.,   Paper  Mills,  Northfleet,   Kent,   Technical 

Chemist, 
Elborough,  T.,  59,   Mark   Lane,   London,   E.C.,    Manure 

Manufacturer. 
Elliot,  John,  Free  Library,  Wolverhampton,  Librarian. 
Elliott,  Dr.  A.  II.,  Consolidated  Gas  Co.,  4,  Irving  Place, 

New  York,  U.S.A.,  Analytical  Chemist. 
Elliott,  Dr.  J.  F.,  c/o  Grimwade  and  Co.,  82,   Bishopsgate 

Street,  Loudon.  E.C.,  Manufacturing  Chemist  (Sydney, 
_  N.S.W.). 
Ellis,  Alex.,  Victoria  Terrace,  South  Shields,  Pharmaceutical 

Chemist. 
Ellis,  C.    J.,    13,    West   Scotland    Street,   Kinning    Park, 

Glasgow,  Technical  Chemist. 
Ellis,  E.  Victor,  21,   Castle   Street,  Edinburgh,   Analytical 

Chemist. 
Ellis,  G.  Beloe,   6,  Westbourne  Terrace,  Hyde   Park,  W.. 

Patent  Agent. 
Ellis,  H.,  112,  Regent  Road,  Leicester,  Chemical  Merchant. 
Ellis,  Prof.   W.  Hodgson,   74,  St.    Alban   Street,  Toronto, 

Canada,  Professor  of  Applied  Chemistry. 
Ellison,  Henry,  Flatt   Lane,   Cleckheatou,   York?,   Manu- 
facturing Chemist. 
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i  a    S.,   I.  I   Hall,  Leeds,  Electro-Metal- 

\wj 
Elworthy,  H.  S.,  c/o  Henry  S  B  Co.,  Cornhill,  B.C., 

Supar  Work-  (  lien. 

New   Yoi 
I 
k  W.,  186,  I. ili'  •  irt    U.S.  \  . 

(  Ihemist 

it,   Johi  '  .   Brooklyn,    N.V., 

(j.8  '  liemist  and  Chemical  Entrini 

I  ok     II..    17,   Green    Street,   Padihan 

i;i-h  :  rui.-t. 

Ennen,   I'.,  jnn.,    Nassau   Mills,   Patricroft,    Man 

Dyer  and  Bleacher. 
Ernst,    Adolf,    Oberlangenbielan,  nnany, 

( Ibei 
Erskine,  .1.  K.  (Subscription  Road,  Wood 

G.  M.  Co., 
i  .-.  B.A.B  Chemist. 

-■.hay  Pro*  icnse,  N.V.. 

I  £  a 
Esilman,  A  ,25,  R  :    ithport,  Lancashire,  Analytical 

(  hi  i 
Kstcourt,  C,  80,  Albert   -  Manchester,   Consulling 

Chi 

.1-1.  Herbert   Road,  Small  Heath,  Birming- 
ham, Accountant. 

John,    K.C.B.,    F.R.S  .    Nash  Mill-.     Heme! 
Hempste  id,  Hi  rts,  Paper  M 

Jno.,   II..   71.    Lambton    I'  I         nham    Park, 

Wimbledon,  Analytical  Chemist. 

Glencoe,    Stratford-on-Avon,    Brewing 

I    hi-llliit. 

I  \  an-.  |ir.  'Hi..-.,  in  Americ  I 

:..  I    -  A.,  i  bii  I  Chi  mist 
Evcrshed,  I'.,  Atlas  Work-,  Hackney  Wick,  London,  E., 

i  I  Ihemist 

i,  Henry  •  ;.,  Soap  Works,  1  oundr  ^liton, 

;.  Maker. 
Evershcd,  Wallis,    o/o   Whitwell    &  Co.,    Ld.,    Kendal, 

Bwan,  Hr.    rim-..    10,  City    Road,  Birmingham,  Chemist 

(Aluminium  <  '• 
Rwen,  l-> i.   1 1 .  •■  I'  West  Indian  Tob         I       Ltd.,  Port  of 

Spain,  Trinidad,  B.W  I.,  Chemist. 
Exley,  Arthur,  18, 1  Terrace,  Headingley,  Leeds, 

■..  r. 


Fahlherg,  Dr,  C,   Saccharin  fabrik,   Salbko-Wcsl 
luring  i  Ihemist, 
King's  Mann- 

1 

mist. 
i  ir,  i  hcmical 

Pairweather,    Wal 

Till     ' 

.  .1     11.    M  ,   Casiua     .  Analytical 

mist 

I   '    . 

i 

'iV.'iks, 
llui 

i  nli,  Ana- 

. 

lurii  : 

I 
i  hi 
Faulkm  r,  F.,  Th  Birmingham, 

■ 

Mi  iboun  •     > 

I  bemical  Mannfe  I 


1-VM.  Walther,  Chemisch    Fabrik,  Linz  a/Khein,  Germany, 

mical  Work-  1 1 
Felix,  Dr.  Lorens,  11,  Am  Rondeel,  Hamburg,  Germany, 

Technical  Chemist 
Fellowes,  F.  W.,  01  —  63,  (  hancerj   Lane,  London,  W.C, 
«ri  r-  i  Ihemist 
i,   .1.   Hart,   Loch    K  lery,   Camlachia, 

i  llasgofl  .  Distiller]   Maui 
Ferguson,  Prof.  .1..  The  University,  .  Professor  of 

•In  . 
on,  II..  Prince  Regent's  Wharf,  Victoria* Docks,  I'... 

Technical  •  Ihemist 
Ferguson,  Win.  I! ,  :).   Plowden  Buildings,  Templi 

B  arris  ter-at-Law. 
Ferrie,  And.,  Roslin  House,  EUesmcre  Park,  Eecles,  Man- 
chester, Chemical  Merchant 
Fiebing.John  H.,  644, 28th  Street,  Milwaukee,  Wis.,  1    -  \ 

Li  ather  Trade  ( ihemist. 
1  ield,  i  I.  II..  i  In  en  Street  <  ireen,  Orpington,  Kent,  Brewing 

nii-t. 
Field,  E.  W.,  i  load   11  icre,  near  Nottingham, 

Brewer. 
Field,  s.  S.,  l.  r»  II  Rock  Villas,  Mycenre  Road,  Westcombe 

Park.  S.E  .  Manufacturing  Chemist 
i  Win.  Eddington,  65,  Sutherland    Hoad,   Armadale, 

Mell rne,  Victoria,  Analytical  Chei  u-t. 

I,  Manchester,  I trj setter. 
'     a    i  .11.  and   Virginia   Minis 

Virginia  City,  N     ids    I    S.A.,  Assayer  and  Chemist. 
Filcock,    P.,    Cumberland     House,     Cumberland     Street, 

li  sfield,  Analytical  i  Ihemist. 
Findlay,  T.  J.,  e/o  Mess       I         nan  ami  Mcssel,  Silver- 
town,  London,  E..  Technical  Chemist 
Finlav.  Kirkman,  c/o  Mil         I       188,  Bishopsgate  Street, 

London,  B.C.,  Bast  India  Mcrcl  i 
Fischer,    Albert,  75,  Palmerston  Buildings,  London,   1  C  . 

Journalist. 
Fisher.  W.  W,  5,  St.  M  Road,  Oxford,  Chemical 

I 
Fison,  Jno.,  Messrs.  Jas.   Fison  and    Sons,  Thetford,  Nor 

folk.  Chemical  Manufacturer. 
Fitsbrown,  G.,  Ditton  <  opper  Works,  Widnes,  Metallurgist 
Fitzgerald,    Francis    A.   J.,  Carborundum    Co., 

Niagara  Falls,  N.Y.,  1    S.A,   Chemical  I 
Flammer,  E.,  Heilbronn  a  N.,  Wfirtemberg,  Manufacturing 

!:ii-t. 

i  in,  Chas.  A.,  Hcgewisoh,  III.,  U.S.A.,  Manufacturing 

■  ii-t. 
:         er,  Saml.,  25th  and  Hamilton  Strc,  t«.  Philadelphia, 
Pa.,  I    S.A.,  Vi  ufacrurer. 

16,  Glebe  Street,  Glasgow  .  Potter, 

Fleming,    R.   G  .     rudhoe    Irouworks,    Spennym 

Durham,  Analytical  Chemist. 

i  r,  A.  1...  Del re,  I  aterham,  Surrey,  Alkali  Works 

In-]  i 

I  l      Lj Museum    Street,    Warrington)  and 

Grappenhall,     near      Warrington.      (li« 
I 
Fletcher,  Eli,  Park   House,  Akcd's   Road,   Halifax,   York-, 
iter  Dyer. 
,  1..  Morley,  78,  Victoria  Road,  Headingley,  Leeds, 

Alkali  Works  I  'int. 

r,  F.  W  ,  Beauchamp  I  [anufactttring 

mist 
i  r,  R.  Jaqncs,  North Geelong,  Victoria, Manufacturing 

i  Ihemist 
Flioton,  B.  J.,  Haxby,  Crumpsall  Lane.ManchesU  r,  <  bemist 
Flower,  Major  Lamoroek   (I        I      tervancj    Board),  IS) 

bury  Circus,  I    i ' ..  Sanitarj    I 
Foden,  Alfred,  .'il'.   Everton    Valley,   Everton,   Liverpool, 
Metallurgical  I  Ihemist 

i.eturer 
bemistrj 

Royal  Mint,  Melbourne,   Vii  Australia, 

ii  r. 
Forbes,    J.,   Chemical    Work-,  <  iiJ    Ford,    London,    K., 

Manufacturing  i  In  m 
Forbes,  Paul  l:..  614, Sears  Building,  Boston,  M        I    -  A 
(  bemist  and  Assayer. 
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Ford,   J.  B.,  jun.,  c/o   Michigan   Alkali   Co.,   Wyandotte, 

Mich.,  U.S.A.,  Secretary  and  Treasurer. 
Ford,  Jno.  Humphrey,  Holyrood  Glass  Works,  Edinburgh, 

Flint  Glass  Manufacturer. 
Ford,  Jno.  S.,  Ah  bey  Brewery,  Edinburgh,  Analyst. 
Formoy,    J.    Arthur,    Chestham,    Grange    Road,    Sutton, 

Surrey,  Oil  Expert. 
Forrest,  J.  Kerr,  109,  Jeffcott  Street,  Melbourne,  Victoria, 

Australia,  Manufacturing  Chemist. 
Forrester,  Albert,  Ranipettai,  North  Arcot,  Madras,  India, 

Chemist  and  Distiller. 
Forrester,  A.  M.,  Port  Dundas  Chemical  Works,  20,  Canal 

Bank,  Glasgow,  Analytical  Chemist. 
Forster,  Ralph  C,  c/o  Messrs.  Bessler,  Waechter,  &  Co., 
18  and  19,  Fenchureh  Street,  E.C.,  Chemical  Merchant. 
Fort,  Jas.,  16,  Adelphi  Bank  Chambers,  South  John  Street, 

Liverpool,  Chemical  Merchant. 
Forth,  Henry,  Langtry  Grove,  New  Basford,  Nottingham, 

Drysalter. 
Foster,  Jas.,  11,  St.  Andrew's  Drive,  Pollokshields,  Glas- 
gow, Engineer. 
Foster,   R.  Le    Neve,    Harrytowft    Hall,    Bredbury,    near 

Stockport,  Manufacturing  Chemist. 
Foster,   Wm.,   Esholt    House,  Chapeltown,  Leeds,   Manu- 
facturing Chemist. 
Foulis,  Wm.,  2,  Montgomerie  Quadrant,  Kelvinside,  Glas- 
gow, Gas  Engineer. 
Fowler,   Gilbert   J„    100,   Flixton    Road,    Urmston,    near 

Manchester,  Chemical  Demonstrator. 
Fox,    A.    Stanley,    23,    South   Road,    Faveishani,    Kent, 

Chemist  (Cotton  Powder  Co.,  Ltd.). 
Fox,  J.  Wesley,  115,  Lower  Thames  Street,  London,  E.C., 

Salt  Merchant. 
Fox,  T.,  jun.,  Tonedale,  Wellington,  Somerset,  Wool  Manu- 
facturer. 
France,  G.  T.,  Friar's  Goose  Works,  Gateshead-on-Tyne, 

Alkali  Works  Manager. 
France,  H.  C.  D.,  8,  Vicarage  Road,  Edgbaston,  Birming- 
ham, Alkali  Works  Manager, 
Francis,  E.,  Ivy  Bank,  Park  Valley,  Nottingham,  Chemical 

Lecturer. 
Francis,  E.  G.,  c/o  Manbre  Saccharine  Co.,  Hammersmith, 

W..  Glucose  Works  Manager. 
Francis,  G.  B.,  38,  Southwark  Street,  Loudon,  S.E.,  Whole- 
sale Druggist. 
Francis,    W.    H.,   38,    Southwark    Street,    London,    S.E., 

Wholsale  Druggist. 
Frank,   Jerome   W„    29,  Broadway,   New    York,    U.S.A., 

Chemist. 
Frankel,  Dr.  L.  K.,  103,  North  Front   Street,  Philadelphia, 

Pa.,  U.S.A.,  Chemical  Demonstrator. 
Frankenburg,  Isidor,  Greengate   Rubber  Works,    Salford, 

Manchester,  India-rubber  Manufacturer. 
Frankforter,  Dr.  G.  B.,  University   of  Minnesota,  Minnea- 
polis, Minn.,  U.S.A.,  Professor  of  Chemistry. 
Frankland,  Sir  Edw.,  K.C.B.,  F.R.S.,  The  Yews,  Reigate, 

Surrey,  Professor  of  Chemistry. 
Frankland,  H.,  Streonshalh  House,  The  Crescent,  Linthorpe, 

Middlesbro',  Analytical  Chemistry. 
Frankland,  Dr.  P.  F.,  F.R.S.,  Mason   College,  Birmingham, 

Professor  of  Chemistry. 
Eraser,  Leslie  McG.,  98,  Commercial  Road  East,  London, 

E.,  Chemical  Engineer. 
Fraser,  W.  J.,  98,  Commercial   Road   East,  London,  E., 

Mechanical  Engineer. 
Free,  R„  The  Elms,  Mistley,  Essex,  Maltster. 
Freear,  H.   M.,  Hedgefield,  Harpenden,  Herts,  Analytical 

Chemist. 
Freestone,  Jos.  T.,   1,  Alexandra  Terrace,   Bedford  Road, 

Rock  Ferry,  Cheshire,  Manufacturing  Chemist. 
Frew,  Dr.  Wm.,  Laboratory,  Well  Park  Brewery,  Glasgow, 

Brewing  Chemist. 
Fries,  Dr.  Harold  H.,  92,  Reade  Street,  New  York,  U.S.A., 

Chemical  Manufacturer. 
Friswell,  R.  J.,  115,  Darenth  Road,  Stamford  Hill,  London, 

N,  Colour  Manufacturer. 
Frith,  J.  Mason,  Sunnyside,  Norman  Road,  Runcorn,  Lime 

Burner 
Frost,  Dr.  Howard  V.,  Arlington,  Mass.,  U.S.A.,  Professor 
of  Chemistry. 


Frost,    Joe,    Mold    Green,    Huddersfield,    Manufacturing 

Chemist.  6 

Fryer,  Dr.  A.   C,  13,  Eaton   Crescent,   Clifton,  Bristol, 

Alkali  Works  Inspector. 
Fuerst,  Dr.  Alex.  F.,  c/o  Wood  Street   Smelting  Works 

30,  Wood  Street,  London,  E.C.,  Chemist. 
Fuerst,  Jos.  F.,  17,  Philpot  Lane,  London,  E.C.,  Chemical 

and  Oil  Merchant. 
Fuerst,  W.  F.,  2,  Stone  Street,  New  York,  U.S.A.,  Chemical 

Merchant. 
Fuller,  Chas.  J.  P.,  L.  and  Y.  Railway  Works,  Horwich,  near 

Bolton,  Analytical  Chemist. 
Fuller,  W.   M.   (Journals),  Lawn  Side,  Stow  Park  Circus, 

Newport,  Moil. ;  and  (subscription)  c/o  Morris  &  Griffin] 

Lim.,  Maindee,  Newport,  Mon.,  Chemical  Manufacturer' 
Fulton,   H.  B.,  33,  St.  Dunstan's   Road,   West  Kensington 

W.,  Metallurgist. 
Fulton-Smith,  J.,  Bancroft  House,  Penketh,  Warrington 

Brewer. 
Fyfe,  Jno.,  7,  West  George  Street,  Glasgow.  Oil  Works 

Director. 
Fyson,  G.  A.,  Leagrave  Road,  Luton,  Beds,  Dyer. 


Gabhett,  E.   R.,  Prince  Regent's  Wharf,  Victoria   Docks, 

Loudon,  E.,  Chemical  Engineer. 
Gadsden,  Capt.  H.  A.,  St.  George's  Club,  Hanover  Square, 

London,  W..  Chemical  Merchant. 
Gair,    Wm.,    125,    Frederick    Road,    Aston,   Birmingham, 

Analytical  Chemist. 
Gajjar,  T.   K,   Alice  Buildings,  Bombay,  India,  Consulting 

Chemist. 
Galbraith,   Wm.,  c/o  Glasgow  Iron   and  Steel  Co.,  Ltd., 

Wishaw,  N.B.,  Technical  Chemist. 
Gall,  Henry,   Societe  d'Electrochimie,   4,  Rue  de  Trevise, 

Paris,  France,  Technical  Chemist. 
Galletlv.  J.  ('.,  101,  Armadale  Street,  Dennistonn,  Glasgow, 

Assistant  to  Professor  of  Metallurgy. 
Gait,   Hugh  Allen,  c/o   Michigan    Alkali  Co.,  Wyandotte, 

Mich.,  U.S.A.,  Works  Manager. 
Gamble,    Sir    David,     Hart.,    Windlehuret,     St.     Helens, 

Chemical  Manufacturer. 
Gamble,  D.,  jun.,   Ratonagh,  Colwyn  Bay,    North   Wales, 

Chemical  Manufacturer. 
Gamble,  J.  C,  Cowley  Hill,  St.  Helens,  Chemical  Manu- 
facturer. 
Gamble,  Jas.  N.,  The  Laboratory,  Procter  and  Gamble  Co., 
Ivorydale,  Ohio,  U.S.A.,  Soap   Manufacturer  and  Oil 
Refiner. 
Gamble,     W.,     Briars     Hey,     Rainhill,     near     Liverpool, 

Chemical  Manufacturer. 
Gane,   Eustace    H.,  79,   Ann    Street,  New    York,   U.S.A., 

Pharmaceutical  Chemist. 
Cans,  Adolf,  Farbenfabrik  von  L.  Cassella  &  Co.,  Frankfort 

o/Main,  Germany.  Dye  Works  Manager. 
Gardair,   Aime,    51,   Rue  St.   Ferreol,   Marseilles,  France, 

Director  of  Chemical  Co. 
Gardiner,  H.  J.,   182a,  Northumberland  Park,   Tottenham, 

N.,  Traveller. 
Gardner,  Walter  M.,  Technical  College,   Bradford,   Yorks, 

Assistant  Lecturer  on  Dyeing. 
Garfield^  Jos.,    103,   Peuu    Road,    Wolverhampton,    Civil 

Engineer. 
Garibaldi,    Joachim    A.,    21,    Church     Place,    Gibraltar, 

Analytical  Chemist. 
Garner,  D.  C,  Syston,  Leicester,  Manufacturing  Chemist. 
Garrett,  F.  C,  Durham   College   of  Science,  Newcastle-on- 

Tyne,  Teacher  of  Science. 
Garrick,  Dr.  A.  P.,  Huyton,  near  Liverpool,  Manufacturing 

Chemist 
Garton,    R.   (Hill,   Garton    &    Co.),   Southampton    Wharf, 

Battersea.  S.W..  Glucose  Manufacturer. 
Garton,  Rd.  S., 

Chemist. 
Gascoyni,Dr.  W.  J.,  36,  South  Holliday  Street,  Baltimore 

Md.,  U.S.A.,  Analytical  Chemist. 
Gaskcll,  H.,  jun.,  Clayton  Lodge,  Aigburth,  near  Liverpool, 
Alkali  Manufacturer. 
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Gaskell,    Holbrook,    Woolton     Wood,    Liverpool,    Alkali 
Manufacturer. 

.  Leon,  'it,  Maida  Vale,  W.,  Electrical 
Gate,  Tom  Krskine,  Messrs.  Howroyd  and  Oldroyd,  Dews- 

burv,  York-,  Manufacturing  Chemist. 
(iathcraf,  G.,  171,  Soho  Hill,  Ilandsworth,  Birmingham. 
Geislcr,   Dr.   Jos.   P.,   New   York    Mercantile    Exchange 
Building,   0.   Harrison    Street,    New    York,    U.S.A., 
Consulting  <  Ihemist 
Gendall,  W.  11.  8.,  G  is  Works,  Elton,  Bury,  Gas  Engin 

Win.   T,   Springfield,   Misterton,   near   Gainsboro', 
Metallurgical  Chemist. 
Gentb,    Fred,   A.,  jun.,   108,   Xorth  Front  Street,  Phila- 
delphia, Pa„  U.S.A.,  Chemist. 
Georgi,  Carl,  77,  John  Street,  Now  York,  U.S.A..  Aniline 

it  Importer. 
Geriand,    Dr.    li.    W.,    4,    Denmark    Place,    Accrington, 

I    id  raiting  Chemist. 
Gibb,  Thos.,  Hunt's  Cross,  Liverpool,  Metallurgist. 
Gibbius,  II.  B.,  177,  Bedland  Boad,  Bristol. 
Gibbs,  H.  Cecil,  16,  Finsbury  Circus,  London,  E.C.,  Soap 

Manufacturer. 
Gibbs,   W.  P.,   8,   Vane   Terrace,   Darlington,   Analytical 

Chemist. 
Qihbs,  W.  T.,  Buckingham,  Prov.  Quebec,  Canada,  Manu- 
facturing Chemi-t. 
Gibson,  Dr.  J.,  20,  George  Square,  Edinburgh,  Chemical 

Lecturer. 
Gibson,  J.   M.,  c/o  Buckh-y  Brick   and  Tilo  Co.,  Buckley, 

,  , .;  i  Inck  and  Tile  Manufacturer. 

Gilbard,  Francis,  The  Laboratory,  17,  Great  Tower  Street, 

B.C.,   kaalj  tical  Chemist 
Gilbert,  Sir  Jos.  II.,  P.R.S.,  Harpenden,  near  St.  Albi 

Agricultural  Chemist. 
Gilbody,    Dr.    Alex.    W.,   Owens    College,   Manchester, 

mist. 
Qili  hrist,  P.  C,  F.R.S.,Frognal  Bank,  Finchley  New  Road, 

Hampstead.N.W.,  Metallurgist. 
Gilchri-t,   Peter   8.,   Blacksburg,  B.C.,  U.S.A.,    Chemical 

Engineer. 
Giles,  W,  B.,  1,  The  Avenue,  Church  Road,  Leyton,  E., 

al  Works  Manager. 

Gill,  Dr.  Aug.  II..  Massachusetts  Institute  of  Technology, 
U.S.A.,   Assistant   Professor  of    Gas 
Analj 
in,  Jno.  V.,  Turrel  House,  Beading,  Tanner. 
Gillman,  Gustave,  A.M. I.e. II.,   B'erro-carril   de    Mun 
Granada,    Agnilas,    Pror.    do    Muroia,    Spain,    Civil 
Engii 
Qilmonr,  J.  D.,  190,  Buttcrfiggins  Road,  Glasgow,  ( Ihemist. 
Gimingham,  Edw.  A.,  Stamford  House,    Northumberland 
Park,  Tottenham,  N  Swan  United  Electric 

Light  Co.,  Lini.i.  Technical  Adviser, 
Gird-wood,    Di     G.    P.,  B»,   i  Diversity   Street,    Montreal, 
<  lanada,  Profe  sor  of  I  Ihemistry. 

Dr.  .1.  II. .  I'.K.s.,  17,  Pembridge  Square,  London, 
\V  ,  Pi  i  Ihemistry, 

,r,  !•'.    A.  -    Boad,  Stratford.   E.,  Varnish 

Manui  kctm  i  I 

I  has.,  81, South  Gaj  Street,  Baltimo  -  \  . 

:  i  lonsulting  i  Ihemist 
1,1,1/,  Jos,,   Riverside  Chemical   Works,   185—498,    K 

\v,  :  lyn,    N.Y..    I    S.A.,  '  hi  mica)     Manu- 

facturer. 
Glen,   il,,-,  Glongowan   Printworks,    Caldercruix,  N.B., 

( lalico  Printer. 
Glen,  J.,  jun.,  Qlengowan  Printworks,  Caldercruix,   N.B., 

Calico  Printer. 
Glendinning,   II.,  Mount    House.    The    Hill,    Bandbaeh, 

i  Ihoshire,  Technical  t  Ihemist. 
Glendinning,    Tom    A,    rhe   Brewery,    Leeds,    Brewing 

( Ihi  'i 
Glenn,  Wm  ,  Baltimore  « Ihrome  Woi 

Baltlmon  .  Md  .  I  .8.A.,  I  hi  imi   M  mnfiicturer. 
i;,,i,i    i   .  Qrove  Hill,  Middlesbrough,  Secretary. 
Clover,  G,  T .  Corbys,  Hoylake,  Cheshire,  Chemical  Works 

Man 

i,!,,,   ,     H.     i'ii     I  inylkill,    Philadelphia,    Pa., 

r.s  A  ,  Chemical  w  ntendent 


Glover,    John,    20,     Holly     Avenue,    Newoastle-on-Tyne, 

mical  Engineer. 
Glover,  T.,  Messrs.  Mort,  Liddcll  &  Co.,Widnes,  Technical 

Chemist 
Glover,  W..  20,  Holly  Avenue.  '  i -Tyne, Technical 

( Ihemist. 

yet,  par  Labastide-de-Serou 

(Ariege),  Prance,  Manager  of  Mines. 
Goldschinidt,  Dr.  S.  A.,  4:s — 51,  Sedgwick  Street,  Brooklyn, 

N.V.,  I'.s. A.,  Chemical  Manufacturer. 
Goldschmiedt,  Dr.  Guido,   Laboratory,  Salmgasse   t,  Frag, 

Austria,  Professor  in  Imperial  German  University. 
Goldsmith,    Byron   B.,  19,  East    74th  street.  NV»   York, 

U.S.A.,  Vice-President  (At  ead  Pencil  I 

1  Hendon     Grange,    Sunderland,    Paper 

Manufacturer. 
Goodwin,  C.  C,    The  White   House,   St.  John's 

Bowdon,  Cheshire,  Soup maker. 
Goodwin,    Dr.    W.    L.,   The   School    of    Mining,    Kit 

Canada,  Professor  of  Chemistry. 
Goppelsroeder,  Dr.  P.,  Mulhausen,Elsass,  Germany,  Colour 

Chemist. 

Gordon,  J.  G.,  Qui  Mansions,  Westminster,  8. W., 

I  Manufacturer. 

Cor,.  Dr.  G.,  1'.  U.S.,  •jo.  Easy  Bow,  Birmingham,  Metal- 
lurgist. 

Gorvin,  Jno. C,  English  Crown  Spelter  Works.  Port  Ten- 
nant,  Swansea,  Assayer. 

I  ,  I.  1 1..  Widnes,  Alkali  Manufacturer. 

,  W.  Winwood,  Widnes,  Lancashire,  Soap  Manu- 

facto 
Colliding.  Win.  Joshua,  85,   Eden  Quay,   Dublin,  Manure 

Manufacturer. 

Gow,    K.    J.,    The    Cedars,    Hough     Green,    near    Widnes, 

irgieal  Chemist 
■  ,i,  W.,  18,  Bussell  Boad,  Kensington,   W.,    Assayer 
and  Metallurgist. 
Goyder,  G.  \.,  Ootalinka,  Hawker's  Road,  Medindii 

Adelaide,  South  Australia,  Chemist   (Adelaide  Si 

Of  M 

Grabfield,  Dr.  J.  P.,  1915,  Indiana   Avenue,  Chicago,  in., 

I  .S.  1 

V.,  The  Wrexham  I  Wapping 

Station,  Livei  |  er, 

Graesser,  R.,  Cefn,  near  1  rth  Wales;  and  Argoed 

Hall,  Llangollen,  North  Wales,  .Manufacturing  <  Ihi 
Graham,  Dr.  C,  28,  Eus ton  Buildings,  Gower  Street  Station, 

ion,  N.W.,  Consulting  Chemist 
Graham,   C.   C.,   Righmoor,    Benrhydding    Load,    [lkley, 

Yorks.  Technical  Chi  mist. 
Graham,  W.  1 1.,  Sunnyhurst,  Trowbridge,  Wilts     Ui 

( 'hcinist. 

Grandaj  e,  n  .  I  laldet  Dye  w  orks,  '  i     ni  u  Leeds, 

Dyer. 
Granger,  I  Ir.  J.  DarneU,  2,  Burlington  Lane,  ( Ihiswick,  W., 

\  r  i  ilj  tical  ( Ihemist, 
Qratama,   Dr.   W.    D.,   Huixi    I  rg,  Ryswyk,  Z.H., 

Holland,  Profi  ssor  of  I  ology. 

Graves,  Geo,    H.,   Fairfield  Chemical   Work-,   Bridgeport, 

t  onn.,  U.S.A.,  Mann  (         1st 

Graves,  Walter  G.,  101,  Grove  Street,   Nen  II 

LI,S  s.i  bemist. 
Gray,    Elisha   B,    New  Brighton,    Richmond    I    •.    N.V.. 

D.S.A.,  Oil  1  nspector  and  •  Ihemist. 
Gray,  G.  Watson,  Chemical   Laboratory,   18,  North   John 

street,  Liverpool,  Consulting  Chcmisl  and  Assayer. 
Gray,  Jno.,   Pentland  <>il   Works,   Loanhead,   N.H.,    oil 

Works  (  he  ni-r. 

Gray,  Parker,  Ton  rondon  Road,  Watford,  Herts, 

nd   Tallow  Merchant. 
Cray,     I'hos..    Technical    College,    804,    George    Street, 

■  ow ,  Lot  turer  iii  Chemistry. 
i ire.m-.  I  A.  K  .  Woodlands  Park,Tii  iperley,  Altrii 

Brewer. 

Greaves,  Win  ,  Powell  Duffryn  Steam  Coal  i  lo  .  \h>  raman, 
kberdare,    South     Wale-,    Chemical     Ei 
Chemist 

Greet,,   B.    W.,  I  •      i  bemical 

\  ■.  nt. 
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Green,  Alfred  H.,  Oakland's,  Lowton,  Newton-le-Willows, 

Lancashire,  Manufacturing  Chemist. 
Green,   A.    G.,    13,    King's   Drive,    Heaton    Moor,    near 

Stockport,  Colour  Chemist. 
Green,  H.,  Hayle  Mill,  Maidstone,  Paper  Manufactarer. 
Green,  Jno.  Edw.,  Grafton  House,  Church  Koad,  Urmston, 

near  Manchester,  Soap  Works  Manager. 
Green,  Jno.  Wilberforce,  36,  Crystal  Palace  Park  Road, 

Sydenham,  S.E.,  Technical  Chemist. 
Green,  L.,  Lower  Tovil,  Maidstone,  Paper  Manufacturer. 
Green,  Samuel,  28  and  29,  St.  Swithin's  Lane,  London,  E.C., 

Chemical  Auctioneer. 
Greenaway,  A.  J.,  Frognal,  Hampstead,  N.W.,  Sub-Editor 

of  Chemical  Society's  Journal. 
Greenhalgh,   J.  Herbert,  Whitekirk,   Green  Mount,  near 

Bury,  Assistant  Manager  of  Printworks. 
Greenhough,  D.  W.,  5,  Rood  Lane,  London,  E.C.,  Chemical 

Broker. 
Greenway,  T.  J.,  Harrow  Road,  East  Adelaide,  South  Aus- 
tralia, Metallurgist. 
Greenwood,  H.,  411,  Blackburn  Road,  Accrington,  Technical 

Chemist. 
Gref,  Anthony,  2.13,  Broadway,  New  York,  U.S.A.,  Patent 

Lawyer. 
Gregory,  Wm.  J.,  I,  St.  John's  Terrace,  Weymouth,  Dorset, 

Chemist. 
Greville,  H.  L.,  Diersheim,  Churchfields,  Woodford,  Esses, 

Gas  Examiner. 
Griffin,  John  R.,  22,  Garrick   Street,  Covent  Garden,  W.C., 

Chemical  Apparatus  Maker. 
Griffin,  Martin  L.,  Mechunieville,  Saratoga  Co.,  N.Y.,U.S.  A., 

Analytical   Chemist    (and    Consulting)  (Fibre,  Paper, 

Clavs). 
Griffitli,   D.   Agnew,  c/o  Mitchell  &   Co.,  27,  King  Street, 

Liverpool,  Technical  Chemist. 
Griffith,  R.  W.   S.,    Eyeworth  Lodge,  Lyndhurst,  Hants, 

Gunpowder  Manufacturer. 
Griffiths,   Thos.,   The    Cedars,   C'lapham   Common,    S.W., 

Manufacturing  Chemist. 
Grime,  J.,  Rosebank  Cottage,  Busby,  near  Glasgow,  Calico 

Printer. 
Grimshaw,  H.,  Sunnyside,  Clayton,  Manchester,  Chemical 

Manufacturer. 
Grintwood,  R.,  41,  Lady  Margaret  Road,  London,  N.W., 

Analytical  Chemist. 
Grindley,  J.,  Upper  North  Street,  Poplar,  Loudon,  E.,  Tar 

Distiller. 
Gripper,  Harold,  Stores  Department,  Great  Central  Railway, 

Gorton,  Manchester,  Analytical  Chemist. 
Gronemeyer,  Herman    H.,  731,   Giddings  Avenue,    Cleve- 
land," Ohio,  U.S.A.,  Chemical  Superintendent. 
Gronow,  W.  T.,  Port  Pirie  Smelting  Works,  Port  Pirie, 

South  Australia,  Metallurgist. 
Grossmann,   Dr.   J.,    Harpurhey  Chemical    Works,    Man- 
chester, Chemical  Manufacturer. 
Grosvenor,  Wm.  M.,  Jan.,  P.O.  Box  183,  Englewood,  N.J., 
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Hamilton,    Robert,  e/o  Furnace   Gases  Co.,  Ld.,    Shotts, 
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U?S.A.,  Assistant  Professor  of  Metallurgy. 
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Kong,  China,  Engineer. 
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S.E.  (Journals) ;  and  Royal  Military  Academy,  Wool- 
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Hodgson,  C,  High  House,  Eppleby,  Darlington,  Metallur- 
gical Chemist. 
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Technical  Chemist. 
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Broker. 

Hogben,  W.,  18,  Hunter's  Read,  Handsworth,  Birmingham, 
Analytical  Chemist. 

Hogg,  A.  F.,  13,  Victoria  Road,  Darlington,  Teacher  of 
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Hogg,  Quintin,  23,  Rood  Lane,  London,  E.C.,  Mer- 
chant. 

Hoeg,  T.  W.,  c/o  John  Spencer  &  Sons,  Newburn  Steel- 
works, Newcastle-on-Tyne,  Metallurgical  Chemist. 

Holden,  G.  H.,  Mendip  Mount,  Heaton  Mersey,  near  Man- 
chester, Manufacturing  Chemist. 

Holgate,  S.  V.,  29,  Long  Row,  Nottingham,  Pharmaceutical 
Chemist. 

Holgate,  T.  E.,  146,  Blackburn  Road,  Darwen,  Lancashire, 
Metallurgist. 

Holgate,  T.,  12,  Hyde  Park  Road,  Halifax,  Gas  Engineer. 
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.  \w  .  r.s.\  ,  Cid«i  and  \  inegar  Chemist 
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Manufacturer. 
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Holloway,  G.l  .  57  and  ."iS.  <  ham-en,  Lane.  W.C.,  Analy- 
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Holloway,  Win.,  Newhtnds,  Middlol.ro",  Manufacturing 
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Booper,  Ernest  P.,  Wear  Fuel  Works,  Hendon  Dock,  Sun- 
derland, Technical  ( ihemist. 
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Works  Manager. 

11. .-.kin,    w.    K..    Pernbrae,    Ilrond.-si.urv    Park,    N.W., 
tnical  Manufacturer. 
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I'ort  Examiner. 

Hopkins,  Gerald  v.,  Nicholaston  House,  Penmaen,  near 
Swansea,  Metalls 

Hopkins,  Herbert  W.,  18,  Harrington  Gardens,  South 
K.  nsington,  8.W.,  Metallurf 

Hopkinaon,   John,  Marion  Lister  Hills,  Bradford) 

:    bricant  Manufacturer. 

Horn,  Win.,  Lunar..  Nitrate  Co., Taltal,  Chili,  Technical 
( Ihemist. 

Horn,  W.  Freeman,  Wandle  Colour  Works,  South  Strict, 
Wandsworth,  S.W.,  Varnish,  Paint,  and  Printing  Ink 
Manufacturer, 

Home,  W,  l>..  fonkers,  N.  V  .  I    S  A  .  (  onsulting  Chemist 

Horsman,  Fred.,  45,  Hyde  tvicb,  S.E.,  (  bemist. 

Hortou,  William,  38,  Bclvidere  Road,  Prince's  Park,  Liver- 
1 1,  \l  i-t. 

Home,    <■.    H.    Davidson    Place,    Innellan,    Argyllshire, 
i  bemist 

Ho  i  in-,  v  Percy,  25,  Cromwell  Road,  Belfast,  Analytical 
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Hotaon,  Arthui  E.,  147,  East  I25tb  Street,  New  'W.iki  ity, 
i    S.A.  CI 

Houston,  John  inchester,  Drysalter. 

Houston,  Bobt  S..  Hawkhead  Boad,  Paisley,  N.B.,  Analy- 
tical t  Ihemist. 

II  Glenlea,  Thurlon    Park    Road,    Weal 

Dulwii  h,  s  l  . 

Howard,  A  G.,  Born)  House,  Chigwell,  i:--c\.  Chemical 
Manufacturer. 

Howard,  D.t  Devon  11  hurst  Hill,  Essex,  I  Ihemical 

Man  il 

Howard,])  U,  Citj  Mills,  Stratford,  London,  F.  (  bemical 
Manufacturer. 

il      ird,  W.  1>  Ion,  E.,  Chemical 

Manufacturer. 

Howorth,  Franklin  W.,  o  0  Lloyd  Wise,  46,  Lincoln's  Inn 
I  ields,  W  <   .  Manufi 

II. i_\t. ,  Percy  8     '  • .     Works,  <  Plymouth,  I 

ini  er. 

Hudson,  Joe  .  Rawden  Lodge,  Heading  •  dti  r. 

Hudson,   Tim*.,    1  -K-  ..i    Cinder  * » i t    and  Grease    W..rk». 

Leeds, '  >d  Manuncturer. 
Urn  M.'ik   Lane,  Londi  i  .    I  I        \         ltural 

Chemist 
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i  list. 
Humfrey,    Chas.,    Winnington    l'ark.    Northwich,   Alkali 

Works  Manager. 
Hummel,  Prof.   J.  J.,  1S2,  Woodsley  Road,  Leeds,  Prof,  of 

Dyeing. 
Humphrey,   11.    A  .   West    View.    Winnington,   Northwich, 

tnical  Manager. 
Humphrys,    N.    IL,    Gasworks,    Salisbury,     Wilts,    da- 
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I'.S.A..  Technical  Chemist 
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Engineer. 
Hunt,  E.,  Wood  Green,  Wedne&bury,  Staffordshire,  Chemical 

Manufacturer. 
Hunt,  Edmund,  121,  Weal  Qeorgt   street.  Glasgow,  Patent 

Agent. 
Hunt,  F. , I.,  How  Bridge  Soap  Works, Stratford,  E.,   Boast, 

Manufacturer. 
Hunt,  .).  S.,  Appleton,  Widnes. 
Hunt,!..  W.,  Carlton  Terrace.  Whallcy  Range,  Manchester. 

Paint  an. I  i  ..lour  Manufacturer. 
Hunt,    W.,    Hani]. Ion     House,    We.lucsluiry,    Staffordshire, 

( Ihemical  Manufacturer. 
Hunter,   Prof.    A.   <..    Kidston,  (subs.)    ro  .John   Hunter, 

81,  Great  Clyde  Street,  Glasgow ;  and  (Journals)  P.O, 

Box  164,  Dunedin,  N.Z..  Prof,  of  Chemistry. 
Hunter.  Prof.  M at i h.u,  l laii^.. ..n  College,  Rangoon,Barmah, 

l'r..|'.  of  ( Ihemistry, 
Hunter,  Sidney  11..  202,  How  Road,  B.,  Mechanical  En- 
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Hiintiiigtou,  Prof.  A.  K .,  King's  College,   Strand,  London, 

W.I  .,  Prof,  ol  Metallurgy. 
Huntington,  Dr.   Harwood,   159,  Front   Street.   N.-. 

1  ".s.A.,  i  onsulting  i  bemist 
Hi'iiton,  Henry,  Greystone,  Carlton,  Ferryhill,  co.  Durham, 

<  ihemist. 
Hunxinger,  A.,  Dinting  Vale  Printworks,   Dinting,  Derby" 

sliiie.  Calico  Printer. 
Hurry,  I'..  II..  Bethlehem,  Pa.,  U.S.A.,  Mechanical  Engineer. 
Hurst,  G.    II,--'.    Hlackfriars   Street,    Snlford,   Manchester, 

Analytical  Chemist 
Hurtcr,    Dr.   F.,  Widnes ;    an. I  (Journals)    Holly    I 

Cressington     Park,     Liverpool,     Technical     Director 

i  United  Alkali  i 
Huskjsson,     P.     I..     77,    Swinton    Street,    London,    W.C, 

I  bemical  Manufacturer, 
lliison,  C.  W.,  18, 1  nildings,  Hackina  Hey,  Liver- 

pool,  Anal)  t i.  :il  Chemist. 
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i  bemical  Manufacturer. 
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Barrister-at-Law  and  Chemical  Engineer. 
Hotchinson,  T.  J.,  \.l.  n   House,  Manchester   Road,  Itury, 

Analytical  and  <  onsulting  Chemist 
lliittnu  Moss,    F.    K ..     Box     B7,    Johannesburg,    3  A.K  . 
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lurgtcal  t  Ihemist. 
Geoffrej  M.,  P.O    Box  5104, and  812,  Scars  ltuild- 
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Hyde,   B.  T.  Babbitt,  o/o  B,   F.  Babbitt,  B2,  Waahingtoh 

■  i.  N.  w  fork,  i   -  V., Soap  Manufacturer. 
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Hyndman,  II.  II.  Fran,  James  Street,  Blooms* 
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[dris,T.  II.  W., Pratt  Street,  Oamden  Town,  N.W.,  Mineral 

\Y  ater  Manufacturer. 
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Agent 
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Trinidad.  Analytical  Chemist 
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Ingle,  Dr.  Harry,  15,  John  Street,  Kirkcaldy,  Fifeshire, 
Organic  Chemist. 

Ingle,  Herbert,  Yorkshire  College,  Leeds,  Assistant  Lecturer 
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Iuglis,  R.  A.,  Culrain,  Bothwell,  N.B.,  Analytical  Chemist. 

Innes,  Murray,  c/o  Old  Dominion  Copper  Co.,  Globe, 
Arizona,  U.S.A.,  Technical  Chemist. 

Iriye,  Koremasa,  China  and  Japan  Trading  Co.,  Kobe, 
Japan,  Analytical  Chemist. 

Irvine,  E.,  Roystou,  Granton,  Edinburgh,  Chemical  Manu- 
facturer. 

Irving,  J.  M.,  \Ta,  Dickinson  Street,  Cooper  Street,  Man- 
chester, Chemical  Merchant. 

Irwin,  W.,  3,  Wilton  Polygon,  Cheetham  Hill,  Manchester, 
Analytical  Chemist. 

Isaac,  J.  *F.  V.,  114,  Marine  Parade,  Brighton,  Research 
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Isaac,  T.  W.  Player,  114,  Marine  Parade,  Brighton,  Chair- 
man of  Water  Works  Co. 

Isaacs,  Louis  A.,  180,  Belsize  Road,  West  Hampstead, 
N.W.,  Manufacturer. 
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Merchant. 

Ivatts,  Harold  E.,  27,  Wellington  Square,  Chelsea,  S.W., 
Analytical  Chemist. 


Jackman,  E.  J.,  60,  Belgrave  Road,  Ilford,  Essex,  Technical 
Chemist. 

Jacksou,  Edgar,  20,  Northbrook  Road,  Lee,  S.E.,  Analytical 
Chemist. 

Jackson,  Edward,  Clovelly,  Grove  Aveuue,  Moseley,  Bir- 
mingham, Alkali  Works  Inspector. 

Jackson,  F.,  Spring  Bank,  Crumpsall  Lane,  Manchester, 
Chemical  Apparatus  Maker. 

Jackson,  Frederick,  10,  Half  Moon  Street,  Manchester, 
Laboratory  Furnisher. 

Jackson,  G.  B.,  7,  Brazenose  Street,  Albert  Square,  Man- 
chester, Chemical  Manufacturer. 

Jackspn,  John,  98,  Dobbie's  Loan,  Glasgow,  Lubricant 
Manufacturer. 

Jackson,  R.  V.,  c/o  Scotch  and  Irish  Oxygen  Co.,  Polmadie, 
Glasgow,  Technical  Chemist. 

Jackson,  Robt.,  18,  Harrington  Street,  Dublin,  Analytical 
Chemist. 

Jackson,  Saml.,  c/o  Messrs.  Biuny  &  Co.,  Madras,  India, 
Analytical  Chemist, 

Jackson,  Walter,  24,  Sydenham  Avenue,  Seftou  Park, 
Liverpool,  Metallurgical  Chemist. 

Jackson,  Rt.  Hon.  W.  L.,  MP.,  F.R.S.,  27,  Cadogau 
Square,  S.W.  ;  and  (Journals)  Allerton  Hall,  Chapel 
Allerton,  near  Leeds,  Leather  Manufacturer. 

Jacksou,  W.  P.,  Saxilby,  near  Lincoln,  Chemical  Works 
Manager. 

Jacque,  Maurice,  Fabrica  de  Diuamita,  Galdacano,  cerca 
Bilbao,  Spain,  Chemical  Engineer. 

Jago,  Win.,  Godfrey  House,  Wilbury  Aveuue,  Hove, 
Brighton,  Chemical  Engineer. 

James,  Alf.,  Messrs.  McArtliur  and  James,  56,  New  Broad 
Street,  London,  E.C.,  Mining  Engineer. 

James,  E.  T.,  British  Alizarin  Co.,  Ld.,  Silvertown,  Vic- 
toria Docks,  E.,  Secretary. 

James,  Dr.  J.  Wm.,  Aylmer  House,  Weston-super-Mare  ; 
and  (Journals)  29,  Redcliff  Street,  Bristol,  Chemical 
Lecturer. 

James,  Lawrence  S.,  32,  Hawley  Street,  Boston,  Mass., 
U.S.A.,  Gas  Inspector. 

Jameson,  A.  H.,  Cleveland  Linseed  Oil  Co.,  South  Chicago, 
111.,  U.S.A.,  Chemist. 

Jausen,  Dr.  Robt.,  43,  Plymouth  Aveuue,  Longsight,  Man- 
chester, Technical  Chemist. 

Jantzeu,  Paul,  132,  Fenchureh  Street,  London,  E.C„ 
Chemical  Merchant. 

Japp,  Dr.  F.  R.,  F.R.S.,  The  University,  Aberdeen,  Pro- 
fessor of  Chemistry. 

Jarmain,  Geo.  S.,  Kirkheaton,  near  Huddersfield,  Wool 
Extractor. 


Jarmay,  G.,  Hartford   Lodge,   Hartford,  Cheshire,  Alkali 

Manufacturer. 
Jarrett,  H.  T.,   90,  William   Street,   New  York,   U.S.A., 

Chemist. 
Jarves,  Deming,  Michigan  Carbon  Works,  Detroit,  Mich., 

U.S.A.,  Manufacturing  Chemist. 
Jarvis,  Talbot  McL.,  Castle  Lodge,  Bedford,  Brewer. 
Jayne,  Dr.  H.  W.,  931,  North  Broad  Street,  Philadelphia, 

U.S.A.,  Manufacturing  Chemist. 
Jekyll,  J.,  Castle  Moat  House,  Lincoln,   Chemical  Manu- 
facturer. 
Jenkin,   W.    A.,   24,  Bella   Vista,   Minas  de   Rio     Tinto, 

Proviucia  de  Huelva,  Spain,  Metallurgical  Chemist. 
Jenkins,  John  H.  B.,  Laboratory,  G.E.R.  Works,  Stratford, 

E.,  Analytical  Chemist. 
Jenkins,  Thos.  H.,  5,  Bellott  Street,  Cheetham,  Manchester, 

Analytical  Chemist. 
Jenks',  Robt.   L.,  Research   Department,  Imperial  Institute, 

London,  S.W.,  Chemist. 
Jcnner,  E.,  209,   Markhouse  Road,   Walthamstow,  Essex, 

Chemical  Manufacturer. 
Jennings,  Arthur  S.,  37,  Shoe  Lane,  E.C.,  Editor  of  "  Oils, 

Colours,  and  Dr3'salteries." 
Jeunison,   F.    H.,    Hollywell  House,  Armley,   near  Leeds, 

Dyer. 
Job,  Robt.,   430,  Franklin  Street,   Reading,    Pa.,  U.S.A., 

Analytical  Chemist. 
Johnson,   A.    E.,  Glyndwr,    Lea    Road,    Wolverhampton, 

Analytical  Chemist. 
Johnson,   Chas.    H.,    jr.,   Laboratory,   Rubberine   Works, 

Oatlands  Mill,  Leeds,  Works  Manager. 
Johnson,   Edmoud    E.,    Engineering    Works,    Carpenter's 

Road,  Stratford,  E.,  Chemical  Engineer. 
Johnson,  Edward  H.,  Meyer  and  Charlton  Gold  Mining  Co., 

Ld.,  Box   27,  Johannesburg,  S.A.R.,   Cyauidc   Works 

Manager. 
Johnson,  J.  E.,  40,  Idmiston  Road,  Stratford,  London,  E., 

Manufacturing  Chemist. 
Johnson,   J.  Grove,  23,  Cross   Street,  Finsbury,  London, 

E.C..  Assayer. 
Johnson,  J.  Henry,  Mountains,  Tuubridge,  Kent,   Patent 

Agent. 
Johnson,  Jesse  F.,   c,'o   Hamilton  Powder   Co.,   Montreal, 

Canada,  Chemical  Engineer. 
Johnson,   S.   H.,   Warren   Hill   House,  Loughtoit,  Essex, 

Chemical  Engineer. 
Johnson,  T.  A.,  Field  House,  Winuiugtou  Park,  Northwich, 

Cheshire. 
Johnston,  Alex.  R.,  370,  North  Woodside  Road,  Glasgow, 

Analytical  Chemist. 
Johnston,  G.  L.,  Kingswood   Road,  Sydenham   Hill,  S.E., 

Director  (Bovril,  Ld.). 
Johnston,  Thos.,  Nobel's   Explosives  Co.,  Ld.,   149,  West 

George  Street,  Glasgow,  Explosives  Co.'s  Manager. 
Johnston,  Win.  A.,  The  S.S.  White  Dental  Manufacturing 

Co.,  Princess  Bay,  New  York,  U.S.A.,  Dental  Euamel 

.Manufacturer. 
Johnston,  Wm.  E.,  Kingswood  Road,  Sydenham  Hill,  S.E., 

Assistant  Chemist  (Bovril,  Limited). 
Johnston,    Wm.  G.,  Chemical   Works,   Coatbridge  Street, 

Port  Dundas,  Glasgow,  Technical  Chemist. 
Johnston,  W.   G.,   Warwicks'  and   Riehardsons'  Brewery, 

Newark-on-Trent,  Chemist. 
Johnstoue,  Jas.,  Shawfield    Works,   Rutherglen,  Glasgow, 

Technical  Chemist. 
Johnstoun-Coombes,    Dr.   W.,    5,    Cambridge    Place,    Fal- 
mouth, Analytical  Chemist. 
Jones,   A.    F.    Syers,   Iquique,   Chile,    "  Nitrate  "   Manu- 
facturer. 
Jones,  Chapman,  Royal  College  of  Science,  South  Kensing- 
ton, S.W.,  Senior  Demonstrator  in  Chemistry. 
Jones,  Chas.  H,  Rua   Figueroa   7,  Minas   de   Rio    Tinto, 

South  Spain,  Technical  Chemist. 
Jones,  David  S.,  Wilson  Terrace,  Coatbridge,  N.B.,  Ana- 
lytical Chemist. 
Jones,   Prof.  D.    E.,  4,   Conway  Road,  Cardiff,   Inspector 

(Science  and  Ait  Department). 
Jones,   E.  W.   T.,    10,   Victoria    Street,   Wolverhampton, 

Analytical  Chemist. 
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Jones,  Fred.  \\ '..   Barwick,  near  Ware.   Herts,  Explosives 

Work-  Manager  and  Chemist. 
Jones,  G.  Cecil,  Basingstoke  Ironwork.-,  Basingstoke,  Works 

Chemist. 
Jones,  Herbert  -    II 

Jones,  M.   W.,  483,   Btretford   Boad,  <  Ud  Trafford,  Man- 
chester, Analvti' 
Jon.-.  T.   Tolley,  856,   Little  Coffins   Street,  Melbourne, 

\  ctoria,  Explosives  Manufacturer. 
Jones,  W.  Norris,  Lancashire  Metal  Work-.  Widnec    Cech- 

Chemist 
Jorissen,  Dr.  Wm.  P.,  168,Oostzeedijk,  Botterdam,  Holland, 

Editor. 
Joseland,  Walter  II..  Hall   Street,  Burslem,  Staffordshire, 

Manager  of  Chemical  Works. 
Joslin,  Omar  T.,  505,  West   157th  Street,  Hew  York  City, 

U.S.A.,  i  Ihemical  Engineer. 

Dr.  C.  II..  Boselie,  Union  Co.,  N  J.,  U.S.A.,  rech- 

nical  ( Ihemist. 
n. I.  Lotus,  H6tel   Dumaine-Vivet,    Bourg-de-Peage, 

l  Iromi    l  tinical  Chi  m 

Jowett,  Wm.    Hall,  Ardencraig,  Qrassendale,  near  Liver- 
.  i  hemist. 

Joy,  Douglas  G    Pin     >' I    Beverley,  Yorks,  Oil   Befioer. 

Juxgensen,  Dr,  Bolof    Zickagasse  12,  Weinberge,    Prague, 

Austria,  Chemist. 
Justice,  P.  M.,  14.  Southampton  Buildings,  Chancery  Lane, 

London,  W.C..  Patent  Agent. 


Kalbflr-iscb,    Franklin    II.,    90  BS     William    Street,    No» 

York,  U.S.A.,  Chemical  Manufacturer 
Halle,   Dr.    Wm.,    Biebrich-am-Khein,   Germany,    I  olom 

Manufacturer. 
Kathreiner,  Franz,   Worms  a  Bhein,  Germany,  Technical 

( Ihemist. 
Kaufmann,   l)r.    Herberl   M.,  c/o    Mutual   Chemical   <  ".. 

Jersey  City,  Y.I..  D  S.A.,  I  hemist. 
Kawakita,  Michitada,  Imperial  Engineering  College,  Tokio, 
il  <  hemist. 
II.  A.,  71,  Maid  idon,  W. 

Kay,  Dr.  Pel  d   Polytechnic,  Manresa  Boad, 

Chelsea,  S.W.,  Analytical  Chemist. 
Kay,  w    I   .  it,  (  amphiu  street.  Queen'e  Park,  Glasgow, 

Printworks  Chemist. 
Keams,  H    W.,  Baxendcn,  near  Accrington,  Dyor. 
Kearns,  Jno  8.,  Bazenden  House,  neai  A  I  hemisl 

mill  I  Iyer. 
Keblcr,   Lyman   P.,  805,  Chi  .Philadelphia,   Pa., 

I   v  \..  Manufacturing  Chemist. 

I     II.,  Bryn  Mawr  College,  Bryn  Mawi 

Prol "i  ( Ihemistry. 

Jas.    M  ,    Founl  ahead,   neai    Edin- 

ii,  Ti  cbnical  Chemist. 
Kellner,  lir.  Wm  oris  Boad,  Old  Charlton,  S.B., 

( Ihemist  i"  \\  ai  I  lepai  tment 
1  r,  Cbai   H.,  Westport   I  -  A.,  Manufacturer. 

Kcuipson,  John    r  .   Pye    Bridge   Chemical   Worki 

Ufreton,  Derbyshire,  (  hcmical  Manufacturer. 
i  ly,  Wm.,  28,  Boyal  Exchange  Square,  I 

Work 

u    B  .  St.  John's   i  '..Mi  „•■  ,  Winnipeg, 
i  lanada,  Professor  of  L'hcniistn 
Kent.  Wm.  .1.11  •.,  r  :,n,| 

( !h< 

Shrubbery,  Hilton    Park,   Prestwich, 
r,  Manufacturing  t  Ihemist. 
i  Uan   I'.  Milll.nin  Chemical   \\..ik-.  Garngad   Hill, 

uiufacturer. 
o  Li  ul  it  I  .  N  I :  . 

Wink-  Chemist. 
Km,  s.inii    i  .  .  ..  Ala    Ken   Bi  C    .Philadelphia, 

Pa  .U.S.A.,  Sail  M  inul  i.  turer. 

PI  n,    M..   181,  South  8rd  Strei  i.   Philadelpl 
i    S.A.,  Manufai  torin  •  '  hemist 
,.  r,  J.,  Grease,  Varnish,  and  Cement  Works,  Hollin- 

1  lldham,  \  arnish  Manufai  ■ 


Kershaw,  J.  B.  0, 7,  Queen  Street,  Waterloo,  Liverpool! 

and  (Journals)   78,  Gloucester  Street,  Pimlico,  S.W.. 

Analytical  C  hemist. 
Kestner,    Paul,    40,    Boulevard    Vauban,    Lille,    France, 

i  Ihemist. 
Keys,  W.  II..  Hall  End  Chemical  Work*.  West  Bromwich, 

I  I  1  and  Chemical  Manufacturer. 
Kibble,     W.    Oakes,    G.P.O.,    Auckland,    New    Zealand, 

i  hemical  Engineer. 
Kier,  Th..-.  Thornliebank,  Glasgow,  Chemist. 
Kineli,  E.,   Boyal   Agricultural  I  -'er,   Pro- 

or  of  Chemistry. 
King,  A.   J.,   Ingersley   Yale,  Bollington,   near    Maccles- 
field, Bleacher  and  Finisher. 
King.  CM..  Wardrobe  Chambers,  Queen  Victoria  Street, 

.  i  l'.  mical  i 
King,  C.   M  .  Campsie  Alum  Works.   Lennoxtown,   H.B., 

Alum  Manufacturer. 
King,  sir  James,  Bart.,   115,  Wellington  Street.  Glasgow, 

t  Ihemical  Manufacturer. 
King,  J.  Falconer,  43,  Stirling  Boad, Edinburgh, Consulting 

( ihemist. 
King,  Joshua,  Clarewood,  Cumberley,  Surrey,  Indian  Civil 

Service  (retired). 
King,  J.  T.,  Clayton  Square,  Liverpool,  Patent  Agent. 
King,  Bobt,   115,  Wellington   Street,  Glasgow,  Chemical 

Manufacture! . 
King,  Sidney  J.,  49,  Arundel  Square,  Barnsbury,  N".,  Colour 

;  Dyestnfl  Traveller. 
King,  Wali.r    R.,   55,  Sunderland   Hoad,  Forest    Hill,   S  I    . 

Chemical  Manufacturer. 
Kingdon,    «i.    Holman,    c/o  Joseph   Crosfield   and   Sons, 

Warrington,  Technical  Chemist. 
B  a   -ford.    T.    P.,   Oswego,   New    York.    U.S  \  .    Starch 

Manufacturer. 
Kingzett,  C.  T.,  Elmstead  Knoll,  ( Ihislehunt,  Kent,  Technical 

nist. 
Kinnicutt,  Professor  L.  P.,  77.  Elm  street,  Worcester,  M 

l    -  A.    Professor  ol  Chemistry  (Worcester  Polyti 

Instil 
Kipping,  l'i    I     Stanley,  F.E.8.,   I  Diversity  College,  Not" 

tingham,  Prof  of  i  Ihemistry. 
Kirkby,  Wm.,  14,  Ducie  Avenue,  Oxford  Boad,  Manchester, 

i  Ihemist. 
Kirkland,  Robt,  Viewfield,  Newmains,  M.B.,  i  Ihemist 
Kirkman,     II.    I  Iknli    Works,   Swansea,   Alkali 

W.uks  Manager. 
Kirkpatrick,  A.  J.,   179,   West   George  street.  Glasgow, 

i  Ihemical  Mercl 
Kitaroura,  V.  (Journals), c/o  R.  Fujthanaya,  Yokoyamacho 

Sanchome,  Tokyo,  Japan,  Agricultural  Chemist 
Kitchen,  Theo.,  (Journals)    28,   Flinders   Lane  North,  Mel- 
bourne,  Australia;   and    (subs.)    60,   Watling   Strict, 
p  and  Candle  Manufacturer. 
Kit-on.  Sir   .lame-.    Hart,  M  P.,  Gledhow  Hall.  Leeds,  Iron 

und  Stci  nrer. 

Kitto,  Ik,  26,  Lancastei    Road,  Finsburj  Park,   London,  N., 

Analytical  i  Ihemist 
Kleemann,    Dr.  8.,    B4,   Shrewsbury   Boad,    Old   TralTord. 

Mnnehester,  Analytical  Chemist 
Klipst.-in.  A.,   122,  Pearl   Street  Sew  York.  I'.S.A.   (P.O. 

Bos.  2888  ,i  bemii  .1  Manufacturer  and  Importer. 
Klouowski,  W.  T.  von,  P.O    Box   G4,   I  dorp,  S.A.B., 

t  Ihemist  and  I  >ro 

Hired  II..  Braille}  I, an.  .   Huddersfleld,  Techuical 
nisi  in  Dyeworks. 
Knecbt,    Di     I    .    Station     lioad,   Crumpsall,    Manchester, 

Anal}  tical  t  Ihemist. 

nt,  A.  II..  2,  Gerald  Rond,  Oxton,  (  he-hire,  Assayer. 
Knight,  Henry,  83,  Farudai  Street,  Rrcck   Una. I,  Liverpool, 

Colour  and  Varnish  Manofaeturer. 
Knight,  J.  B.,  Silvertown  Soupworks    Silvertown,   London, 

I   .  Soap  Manufacturer. 
Knight.  Wm.  A.,  Scxey'e  Tradi    Si  hool,  Bruton,  Somerset, 

Hi  ad  Master. 
K      [hts,  -I    West,   i  ountj    Laboratory,    1.  Sidm 

bridge,  \nalv  tical  <  Ihemist 
Knipler,  1  ■'..  o  o   R.   Harper   and  Co.,  852,  Flinders  Lane, 

Melbourne,  Vil  I  B       eh  Manufacturer. 
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Knowles,  Joshua,   Stormer   Hill,    Tottington,   near    Bury, 

Calico  Printer. 
Knox,  E.  W.,  Colonial  Sugar  Refining  Co.,  Sydney,  X.S.W. ; 

and  c/o  Parbury  Henry  &  Co.,  7,  East  India   Avenue, 

London,  E.C.,  Sugarworks  Chemist. 
Koeehl,   Victor,    79,   Murray   Street,   New   York,   U.S.A., 

Dye  Merchant. 
Kohn,  Dr.  Chas.  A.,  University  College,  Brownlow  Street, 

Liverpool,  Chemical  Demonstrator. 
Kohnstamm,  E.  II.,  41,  West  Broadway,  Xew  York,  U.S.A., 

Colour  Maker  and  Importer. 
Kolb,   J.,  Soc.  Anon,  des  Manuf.  de  Produits  Chimiques, 

Lille,  France,  Chemical  Manufacturer. 
Kraftmeier,  E.,  55,  Charing  Cross,  London,  S.W.,  Explosives 

Manufacturer. 
Krause,  Dr.    Albert    II.,    63,    Mueller  Avenue,  Cleveland, 

Ohio,  U.S.A.,  Chemist  (Grasselli  Chemical  Co.;. 
Krause,  Dr.  G.,   "  Chemiker-Zeitung,"   Cothen,   Germany, 

Editor. 
Krause,  O.  H.,  c/o  American   Sugar  Refining  Co.,   Jersey 

City,  N.J.,  U.S.A.,  Chemical  Engineer. 
Krebs,   H.   J.,   Wilmington,    Del.,    U.S.A.,    Manufacturing 

Chemist. 
Kiihl,  \V.  IL,  73,  Jagerstrasse,  Berlin,  Germany,  Bookseller. 
Kupferberg,   Dr.    H.,   303,   Collyburst   Road,   Manchester, 

Technical  Chemist. 
Kuttroff,  Adolf,    128,    Duane   Street,  Xew   York,   U.S.A., 

Chemical  Merchant. 
Kynaston,  J.  W.,  3,  Oak  Terrace,  Beech   Street,  Liverpool. 

Chemical  Engineer. 


Laboude,  Dr.  Leon,  75,  Washington  Avenue,  Newark,  X.J., 

U.S.A.,  Consulting  Chemical  Engineei'. 
Lacey,   E.    C,  10,  Clarence  Road,  Croydon,  Manufacturing 

Chemist. 
Lacey,  T.  S.,  Gas  Light  and  Coke  Company,  Lupus  Street, 

Pimlieo,  S.W.,  Gas  Engineer. 
Ladd.  Edwin  F.,  Agricultural  College,  Fargo.  Xorth  Dakota, 

U.S.A.,  Prof,  of  Chemistry. 
Lagenvall,   Dr.    Ivar.  3,    Prince's  Street,  London,   E.C. ; 

and  (Journals)  Homefield,  Wellington,  Surrey.  Petro- 
leum Manufacturer. 
Laidler,   C.    P.,   20,    Noble    Terrace,   Gateshead-on-Tyne, 

Analytical  Chemist. 
Laing,   Wm.,    115,   Swan    Arcade,    Bradford,   Yorks,    Oil 

Merchant. 
Laird,  Robt.  H.,  052,  Bowling   Green   Building,  Broadway, 

New  York,  U.S.A..  Metallurgist. 
Lake,  G.,  jun.,  83,  Primrose   Lane,  Glossop,  Derbyshire, 

Analytical  Chemist. 
Lambert,  Alan,    Union    Oil    Mills.    Id.,    18.    Bishopso-ate 

Street  Within,  E.C,  Oil  Mills  Director. 
Lancaster,    Jno.    C,     12,   Player   Street,    Alfretou   Road, 

Nottingham,  Engineering  Works  Manager. 
Lander,  Albert  H.,  7,   Carlyle  Road,  Edgbastou,   Birming- 
ham, Metal  Merchant. 
Landin,  John,  40,  Drottninggatan,    Stockholm,    Sweden, 

Public  Analyst. 
Lane,    Howard,    188,    Corporation    Street,    Birmingham, 

Consulting  Mechanical  Engineer. 
Lang.  Jas.   G.,  43,  View  Street^'idoi-ia,  British  Columbia, 

Analytical  Chemist. 
Langbeck,   II.  W„  The  Park,  Loughton,   Essex,  Technical 

Chemist. 
LaDgdon,    Dr.    M.    J.,   15,  Dickinson  Street,  Manchester, 

Analytical  Chemist. 
Lange,     Dr.    Martin,    Van    Baerlestraat   94,   Amsterdam, 

Holland,  Analytical  Chemist. 
Langenbeck,   Carl,  27,  Orchard   Street,   Zanesville,   Ohio 

U.S.A.,  Manager  (Mosaic  Tile  Co.). 
Lauger,  Dr.  Carl,  Upmore,  Milverton,  Leamington    Ana- 
lytical Chemist. 
Laugmuir,  Arthur  C  ,  c/o  Rieketts   and   Ranks,  104,   John 

Street,  Xew  York,  U.S.A.,  Analvtical  Chemist 
Larkin,   T.,    St.    Bede  Works,  Jarrow-on-Tvne,  Chemical 

Works  Manager. 


Earned,  J.  N.,  Young  Men's  Library,  Buffalo,  N.Y.,  U.S.A., 

Librarian. 
Lascelles,  Jno.  H.,  1,  Lall  Bazar,  Calcutta,  India,  Chemist. 
Lassing,  Henry,  M.D.,  19,  Park  Place,  Xew  York,  U.S.A., 

Editor  and  Leather  Manufacturer. 
Latham,   Baldwin,    13,  Victoria  Street,  Westminster,  S.W., 

Civil  Engineer. 
Latham,    J.    J.,    157,    Albert    Road,    Appleton,    Widnes, 

Chemical  Works  Manager. 
Lawrance,    H.   A., 

Analytical  Chemist. 
Lawrence,  Jas.,  Paulsboro',  N.J.,  U.SlA.,  Pottery  Agent. 
Laws.   J.  P.,  Westtield,   Bath  Road,  Worcester,  Analytical 

( Ihemist. 
Lawson,  Arthur  J.,  Marsh  Soapworks,  Bristol,  Soap  Manu- 
facturer. 
Lawson,   Dr.   T.  A.,  1 1 1.  Alexandra  R..a,l,  London,  N.W., 

Colour  Chemist. 
Lawton,    Thos.,    Calthorpe   House,  Aldridge    Road,   Perry 

Bar,  Birmingham,  Chemical  Works  Manager. 
Laycock,  Dr.  W.  F.,  2,  Park  Street.   Dewsbury,  Analytical 

Chemist. 
Leach,  Walter,  22,  St.  Andrew's   Place,  Bradford,  Yorks, 

Analytical  Chemist. 
Leathart,   Thos.    II. ,   Bracken    Dene,    Gateshead-on-Tyne, 

Lead  Manufacturer. 
Leather,  Dr.  J.  W.,  c  o  Grindlayand  Co.,  Parliament  Street , 
Westminster,    S.W.,    Agricultural    Chemist,     Govern- 
ment of  India. 
Le  Bosquet,  Maurice,  328,  East  Eagle   Street,  East  Boston, 

Mass.,  U.S.A.,  Technical  Chemist. 
Le  Boutillier,  Clement,  c/o  Tavlor  Iron  and  Steel  Co.,  High 

Bridge,  N.J.,  U.S.A.,  Chemist. 
Lecomber,  W.  G.,  Moorland  Villa.  Brooklands,  near  Man- 
chester, Engineer. 
Lederle,   Dr.  E.  J..   Health  Department,  New  York  City, 

U.S.A.,  Chief  Chemist. 
Ledoff,  Prof.  A.,  Technological  Institute,  Kharkoff,  Russia, 

Professor  of  Chemistry. 
Ledoux,   Dr.   Albeit   R.,   9,   Cliff  Street,  New  York  City, 

U.S.A.,  Chemist. 
Lee,   C.   Tennant,  146,   Franklin    Street,    Boston,   Mass., 

U.S.A.,  Analytical  Chemist. 
Lee,   J.    W.    Richmond,    70,    St.    Helens    Gardens,   North 
Kensington.   W. ;    and    (Journals)    Yillar,   <  hiis,  Prov. 
de  Oviedo,  Spain.  Mining  Engineer. 
Lee,  S.  Wright,  6-10,  Whitechapel,  Liverpool,  Wholesale 

Druggist. 
Lee,  Theo.  H.,  e  o  Messrs.  Johnson  and  Matthey,  78,  Hatton 

Garden,  London,  E.C.  Analvtical  Chemist. 
Leech,  Jno.  E.,  c/o  Jas.  Lee  and'l  o.,  72,  Pine  Street,  New 
York  City,  I  .S.A.,  ( Ihemical  Merchant. 

; Is,  F.  H.,  26,  East  Hank,  Stamford  Hill,  X.,  Analytical 

Chemist. 
Leese,  Joseph,  3,  Lord  Street  West,  Southport. 
Leete,  Jos.,  19 — 25,  Bermondsey  Street,  S.E.,  Lithographic 

Printer. 
Leffir.ann,   Dr.   U,  715,  Walnut  Street,  Philadelphia,  Pa., 

U.S.A.,  Analytical  and  Consulting  Chemist. 
Leigh,  Cecil,  Adderley  Park  Rolling  Mills,   Birmingham, 

Technical  Chemist. 
Leitch,    Jno.    W.,      Milnsbridge    Chemical    Works,    near 

Huddersfield,  Aniline  Dye  Manufacturer. 
.Lenders,  A.  W.    H.,   Roekford  Sugar  Refinery,  Rockford, 

HI.,  U.S.A.,  Technical  Chemist.    ■ 
Lennard,  F.,  Enfield  Lodge,  St.  John's   Road,  Blackheath, 

S.E.,  Chemical  Manufacturer. 
Lennox,   Robt.   N.,   Royal    Institution,   Albemarle   Street, 

London,  W.,  Chemical  Demonstrator. 
Leonard,  Wm.  J.,  Hope  Chemical   Works,  Hackney  Wick, 

E.,  Naphtha  Distiller. 
Lequin,  E.,  9,  Rue  Ste.  Cecile,  Paris,   General  Manager  of 

Chemical  Works  (St.  Gobain  Co.). 
Lesinsky,  Jos.,  Madison  Avenue  Hotel,  Xew  York,  LT.S.A., 

Manufacturing  Chemist. 
Leslie,    Hugh  M.,    2.    Ashton   Place,    Dowanhill,   Glasgow, 

Chemical  Engineer. 
Lester    Isaac  E.,  Jamalpur,  E.I.R.,  Bengal,  India,  Steel- 
works Manager, 
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.1    II,  51,   Arcade   Chambers,    St    Mary's   Gate, 
Manchester,  Analytical  Chemist. 
Stephen  J,  :.'•'>,  Percy  Street,  Liverpool,  Analytical 


( Ihi  no 

Lever,    Jas,    D., 

Manufacturer 

Lever,   Win.    EL, 


Thornton      Hough,     Cheshire,     Soap 


Thornton    House,    Thornton    Hongh, 

(  Iheshire,  Soap  Manufacturer. 
Levinstein,  Ivan,  21,  Min-huli  street,  Manchester,  Colour 

Manufacturer. 
;  .It.  Royal  Naval  College,  Greenwich, 

B  i  hemiatry. 

Lewin,   II.  .1  il    Victoria    Yard,    Deptford,  s.K, 

Assistant  Inspector  ol  Stores. 
Lewinton,  I!..  14,  Cleveland  Street,  Fitsroj  Square,  Lon- 

B.W. 
!  A.   I-:.,  :.  Gilford    Road,    Sandymount,    Dublin, 

vtieal  ( Ihi 
I  laniel  C.,e  o  Millvlllc  Manufacturing.  <  '•>    Millville, 
N..I..  i  ,8JL,  Dye  and  Bleach  Works  Chen 

G.  'I'..  SOS,  Providenl  Buildings,  South  and  Chestnut 
•-.  Philadelphia,  Pa.,  U.S.  \,  Merchant. 
Lewkowitach,  Dr.  Julius,  Lancaster  Avenne,  Fenne   - 

Manchester,  Consulting  <  Ihemist. 
Uehtenstein,  Theodore,  Chemical  Work-,  Silvertown,  Lon- 

don,  E.,  Manufacturing  Chemist. 
I  id. He,  o.  A..  818,  Walmerslej    Road,    Bury,   Lancashire, 

E.  I).  Milnes  and  Bro.,  Dyew I  I 

Liddle,  W.   T,    Carr  Bank,   Walmersley,    Bury,   C 

and  Manager  (Dye wood  Extract  Works). 
Lidgey,  Cecil  I!  ,   13,  Marmora   Road,   Honor  Oak,   B.E., 

i\  -t. 
Liebmann,    Dr.    A..    61,    Marsden    Street,    Manchester, 

ytical  <  Ihemist. 
Lightfoot,  T.   E.,   B8,    Arden   Terrace,  Accrington, 

Printer's  ( Ihemist. 
Lilly,    Oliver    M.,    The    < •  ■ . . f r .    Spondon,    Derby,   I 

Mannfnotnror. 
Lindlcy,   Hubert   E.,   Rose    \  ilia,    Pinner    Road,   Harrow, 

Analyti  al  (  hemist, 
Llndsai ,  Robt.,  V venue  Cottsge,  Alexandria,  N.B.,  Chemist. 
Ling,  Arthur   I!..   45,   Lambton    H  ahum    l'ark, 

Wimbledon,  Chi  mist  (  Bui 

Lishman,  Gh  o   r  .  Bunki  i  Hill,  I i  Hon*  -.  I  o    Durham, 

liery  (  Ihemist 
l.i-lmian.  W.  W.  I. ,  Glen   D  Tod- 

Chemist 
i:    Ballsi  I  ind,  NA  ..U.S.A  , 

Little,  Win  O.,  Ill,  n. Inn  Grove,  Bexley,   Kei 

Matnil.i.  tut.  i . 

ihn,  J.,  .  "  African  Banking  Corporation,  Johannes- 
burg, B.  \.li.  Analytical  <  Ihi 
Liversedge,  A.  J.,  toria  Street, 

Westminster,  S.W.,  Mechanical  i 
Liversii  3ydney,  New 

South  Wales,  and  (Journals)  e/o   Kegan  Paoi,  Trench 

and  Co.,  80,  (  Itaring  <  H    id    \\  i    .  Professor  ol 

( Ibemislri . 
Livesey,  Prank,  South  Metropolitan  Gas  Co.,   709a,  i  tld 

Ei  t.t  Road,  1  ondon,  8.1   .  ' I  .-  Engine*  r. 
Livingston,  W.  J.,  London  Countj  I  Gardens', 

London,  S.W.,  Analytical  Chemist. 
Llewellyn,  Geo.  II-,  Pet  I        iu  l'ark,  Newport,  MonH 

Student. 
Lloyd,  i  •.  Hamilton,  7,  Bt  Mildn  d's  <  ourt,  Londoi 

(  ivil I  Mining  En| 

Uoyd,  Harold  T  .  c  o  British  Aluminium  Co.,  Ltd.,  Milton, 

Dear  Stoke  on-Tront,  Analytical  Chemist, 
l.ol.rv  da  linn  I,.  D  151,  Amsfa  r.lam, 

Holland,  Dutch  Navy  (  bemist, 
Lodge,  A.S.,  N.w.  hurrh.nearMaii.  I  i  CttlChemist. 

i  I    Road,  HuddersBi  Id,  Teacher  of 

\\  ool  Dyeing. 
I wenthal,    1  »r.    R.,  i  ottbu  I  hemist 

and  1     tnrer  i 
Lomas,  T.,   10,  Selborm    Place,   Minehead,  Taunton,  H.S.O., 

Chemical  Manufactn 
I... nil. aril,    Finile,    12,     B 

■  T  nf  Pj  lit.       I 


Longshaw,  Jae.,  Hollinside,  Victoria  Road,  Huyton,  Liver- 
pool, Manufacturing  (.'hemist. 
Lord.  F. .!.,  4,  Winmarleigh  Street,  Warrington,  Analytical 

Cheini-t. 
I. >. nl,  Jno.  Lloyd,  S,  Commercial  Buildings,  Love  Clough, 

near  Rawtengtall,  Cbemisl  and  Manager. 
Lord,    N.   W.,   318.    West    8th   Avenue,    Columbia.    Ohio, 

D".S    \,  Professor  Of  Metallurgy. 
Lorenz,  II.,  7   and  8,  Idol   Lane,  London,   B.C.,  Chemical 

Merchant. 
Lorimer,  J.,   Britannia   Kow,  Islington,  N.,  Manufacturing 

<  ihemist. 
Lorrain,  J.   G„    Norfolk    House,    Norfolk    Street,    Strand, 

Lonilon,  W.C.,  Civil  Engineer. 
Lott,  F.  E.,  The  Laboratory,  Bridge  Chambers,  Rurton-on- 
it,  Consulting  Brewing  Chemist 
i!..n,  .1.  P.,  Washington  Chemical  Works,  co.  Durham, 
it  ical  Chemist 
Louis,  l>.  A..  77, ShirlandG  mdon,W., Metallurgist 

and  Mining  Engineer. 
I.,   lis,  Prof.  Henry,  Durham  <  "1!.  ge  of  Science.  Newcastle- 

on-Tyne,  Professor  of  Mining. 
Dr.  E.  G-,  BO,   East   55th   Street,  New  York,  U.S.A.. 

Analytical  Chemist 
Lovejoy,   Frank  W.,  Kodak  l'ark.  Rochester,  N.\  ,  U.S.A., 

mical  Engineer. 
Lovibond,  .1.  W.,26,  St.  Ann'-  Street,  Salisbury, Ttntomefa  i 

Manufacturer. 
Lovibond,  T.  w.,  Wesl  Jesmond  House, Newcastle-on-Tyne, 

Brewer. 
Lovibond,  Mrs.  V.  A   Frederics,  Cannon  Brewery,  Fulham, 

s .  \\   .  Brewer. 
Low,  Albert  II,   P.O.    Drawer  1537.  Denver,  (ol,..,  IS   \ 

Metallurgical  (  hemist. 
Lowe,  C.  W..  Snmmerfield  Hon-.-,  Reddish,  near  Stockport, 

Manufacturing  ( Ihemist 
Lowe,  Jas.  s..   Beanchamp  Estate,  Grande   Riviere   S  I  . 

Mauritius,  Sugar  Planter. 
I        .  W    P.,  9,  Hongh  Green,  Chester,  Analytical  Chemist 

•  hi.  .1.  Q.  F,  IL . live. .t.  Lasswade,  N.B.,  Paper  Maker. 
Lucas.  Alt',  Government  Laboratorj  , '  'lenient'-  inn  Pan 

Strand,  W.<   ,  Analyst. 
Lucas.  Bernard   li.  3,   Dyai   Terrace,  Winnington,  North- 

wioh,  Alkali  Work-  Manager. 
Lucas.    1!,     \U\in.  n-ii-.i— e     il.    Wiesbaden,    Germany, 

1 1  ■  i  Chi  mist. 

Lnck,  A,  Powder  Mills,  Dartford.  Kent,  Erplosivt  -  Chemist 
Luck,  !•'..,  68,  Sumner  Street,  South  wark.  S.K. ,  Manufactut 

Chemist 
Lund,  .l.i-..  142,  Hawthorne  sue.  t.  Maiden,  M  iss.,  C.8.A., 

Ammonia  Works  Manager. 
i.iiniiiinim.  Carl  O.,  A  rib  1 1    Factory,  Btevenston,  Ayrshire, 

Explosives  Work-  Manager 
Lunge,    Dr.   G.,    Engliscbes    Viertel,   Hottingen,    Zurich, 

r  of  Chemistry. 
Lnngwitz,  Emil    E.,    c/n  J.    II.    de    Jonge,   Georgetown, 

Demerara,  Chemist 
Lnngwitz,  Theo.j  c/o  Chas.  Pfizer  and  Co.,  81,  Mai 

Ni  m  fork,  1  .S.A.,  Superintending  Chemist. 
Lupton,  Sydney    \,  Dudley  Mansions,   14,  Mount  Street, 

ndon,  W. 
Lutliv,  Ed  ii ii ml  1 >,  ■  o  M. 11m  .....I  Distillery  Co.,  Louisville, 

Ky.,  i   S  \  .  Distiller. 
Luthy,  otto,  8886,  Fainnounl  Avenue,  Philadelphia,  Pa., 

U.S.A.,  Lnalyti  al  Chemist 
Luxmoore,   Dr.  Chas.  M,  University     Extension    College, 

Reading,  Lecturer  on  Chemistry. 
Lye,  W.  T,  Braehead,  Cromwell  Road,  Luton,  Beds,  Straw 

Dyer. 
Lyle,   James,    Plaistow    Wharf,    North   Woolwich    Road, 

i  Refiner. 
Lyle,  Jno.,  81,  Mincing  Lane.  London,  I   I  finer. 

I.ymn.     Arthur     II,     Gartcnstrassc    2,    Jena,    Germany, 

Technical  <  Ihemist 
Lyon,  J.  (.,  The  Aire  Tar  Work-.  Knottinglej  ,  Yorks,  Tai 

Distiller. 
Lyte,  1'.  Maxwell,  60,  Knborougb  Road,  licdclifle  Square, 

London.  s.W,  Chemical  Mannfiuturer. 
Lytle,   A.   M.,   North   of  Ireland   Chemical   Co.,    Belfast, 

Chemical  Manufacturer. 
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Mabery,  Prof.  Chas.   F.,  Case  School  of  Applied  Science, 

Cleveland,  Ohio,  U.S.A.,  Professor  of  Chemistry. 
Mabey,  Fred  0.,  196,  Amhurst  Road,  Hackney,  X.K.,  Wine 

Merchant. 
Macadam,  Herbert  E.,  Ensleigh,  High  Street,  Wanstead,  E., 

Manure  Works  Manager. 
Macadam,    Dr.    Stevenson,    Surgeons'    Hall,     Edinburgh, 

Chemical  Lecturer  and  Consulting  Chemist. 
Macadam,    Prof.    W.    Ivison,    Surgeons'   Hall,   Edinburgh, 

I'rofessor  of  Chemistry  and  Consulting  Chemist. 
Macadam,    Stevenson,    jun.,    Surgeons'    Hall,     Edinburgh, 

Analytical  Chemist. 
McAlister,    R.,    Lawes'   Chemical   Manure    Co.,   Limited, 

Barking  Creek,  Essex,  Manure  Works  Manager. 
McAlley,    Hobt.,   Bankside,   Falkirk,   N.B.,    Paint    Works 

Manager. 
Macallan,   J.,    3,   Charlemont    Terrace,    Clontarf,    Dublin, 

Analytical  Chemist. 
Macara,  Thos.,  jun.,   6,   West    Bank   Terrace,   Hillhead, 

Glasgow,  Chemical  Student. 
McArthur,  Juo.,  196,  Trinity  Road,  Wandsworth  Common, 

S.W.,  Chemist. 
McArthur,  J.  B.,  Price's  Patent  Candle  Co.,  Limited,  Brom- 

borough  Pool,  near  Birkenhead,  Oil  Works  Chemist. 
Macarthur,  J.  G.,  98,   Dobbie's  Loan,   Glasgow,   Lubricant 

Manufacturer. 
McArthur,   J.    S.,    Messrs.    MacArthur    and    James,    45, 

Renfield  Street,  Glasgow,  Chemical  and  Metallurgical 

Engineer. 
McArthur,    Thos.,    7,    Temple,    Dale    Street,    Liverpool, 

Drysalter  and  Dyewood  Extractor. 
McBretuey,   E.   G.,   Pontefract    Road,   Castleford,   Yorks, 

Glass  Works  Chemist. 
McCallum,     J.     M.,    South    Park,    Paisley,    KB.,    Soap 

Manufacturer. 
McCalman,  D.,  Waterside,  Irvine,  N.B.,  Technical  Chemist. 
McC'ann,   Owen,  80,    Studley   Road,    Forest  Gate,   Essex, 

Printing  Ink  Manufacturer. 
McConibie,   C,  e/o  C.  Gross  and  Co.,   9,  Mincing  Lane, 

London,  E.G.,  Drug  and  Chemical  Merchant. 
McCowan,  W.,   44,  Alexandra  Road,  Gipsy    Hill,   S.E., 

Brewer. 
McCiae,  Dr.  John,  jun.,  Yorkshire  College,  Leeds,  Chemical 

Demonstrator. 
McCulloch,  J.,  Oakleigh,  Rose  Street,  Garnet  Hill,  Glasgow, 

Chemical  Works  Manager, 
McCulloch,    Norman,    9,  West   Prinee's    Street,    Glasgow, 

Analytical  Chemist. 
McDaniel,  J.  J.,  Bandon,  Ireland,  Distiller. 
Macdonald,  A.,  72,  Great  Clyde  Street,  Glasgow. 
MacDouald,   G.  W.,  Fulwich  Farm,  Dartford,   Kent,    Ex- 
plosives Chemist. 
McDonald,   John,   Distillery  Offices,  Fort  William,   N.B., 

Distiller. 
Macdonald,  J.  W.,  e/o  Messrs.  H.  Tate  &  Sons,  Love  Lane, 

Liverpool,  Analytical  Chemist. 
McDonald,  T.  M.,  Walilabo  Estate,  St.  Vincent,  West  Indie.-. 

Sugar  Chemist. 
McDougall,     Arthur,     Fallowfield     House,      Fallowfield, 

Manchester,  Chemical  Manufacturer. 
McDougall,  Isaac,  jun.,  High  Bank,  Didsbury,  Manchester, 

Student. 
McDougall,  Isaac  S.,   High  Bank,   Didsbury,   Manchester, 

Manufacturing  Chemist. 
McDougall,  J.  T.,  Dunolly,  Morden  Road,  Blackheath,  S.E., 

Manufacturing  Chemist. 
MacEwan,   Peter,   4,    Gresley   Road,    Hornsey   Lane,     N. 

(Journals)  ;  and  42,  Cannon  Street,  E.G.  ;  Editor  of 

"  Chemist  and  Druggist." 
McEwen,  Atholl    F.,    43,   Gilmore  Road,  Lewisham,   S.E., 

Analytical  Chemist  and  Assayer. 
McEwen,   Jas.,   Ruthven   House,   Bowden   Lane,   Marple, 

Cheshire,  Aerated  Water  Engineer. 
McFarland,  li.  W.,  355,  Willow  Street,  New  Haven,  Conn., 

U.S.A.,  Chemist. 
Macfarlane,  J.  A.,  G23,  Hastings  Street  (Box  655),  Van- 
couver, British  Columbia,  Metallurgical  Chemist. 


Macfarlane,  R.  F.,  Tharsis   Copper  Works,  East  Moors, 

Cardiff,  Technical  Chemist. 
Macfarlane,  Thos.,  Inland  Revenue  Dept.,  Ottawa,  Canada, 

Analyst  to  Dominion  of  Canada. 
Macfarlane,   Walter,    Kelvin,   Hollies  Drive,   Wednesbury, 

Chemist  and  Metallurgist. 
MeFarlane,  Walter  D.,  e/o  Canada  Paper  Co.,  Craig  Street, 

Montreal,  Canada,  Paper  Manufacturer. 
MeFarlane,   W.   W.,   613,  East  14th   Street,  ( 'Iiester,  Pa., 

U.S.A.,  Dyeworks  Manager. 
McGeorge,  A.   J.,  eo   Cheseborough  Manufacturing  Co., 
Delevan   Street,  Brooklyn,    N.Y.,   U.S.A.,    Analytical 
Chemist. 
McGhie,  T.  Burns,  c'o  Quirk,  Barton,  and  Co.,  Normandy 
Wharf,    Rotherhithe,    S.E.,    Analytical   Chemist    and 
Assayer. 
McGill,  Dr.  J.  T.,  Vauderbilt  University,  Nashville,  Teun., 

U.S.A.,  Adjunct  Professor  of  Chemistry. 
McGlashan,   John,    Cawnpore    Sugar    Works,    Cawnpore, 

India,  Technical  Chemist. 
MeGowan,   John,   Ash    House,    Talke,    near    Stoke-upon- 

Trent,  Collierj-  Manager. 
Machalski,  F.  J.,  159.  North  Fifth  Street,  Brooklyn,  N.Y., 

U.S.A.,  Technical  Chemist. 
Mcllhiney,  Dr.  Parker  C,  Columbia  University,  New  York 

City,  U.S.A.,  Chemist. 
Mcllwaine,  Atf.  W.,  Stoneferry,  Hull,  Oil  Manufacturer. 
Macladoe,    G.    D.,   Sunnvbank,    Paeroa,  Ohinemuri,    near 

Auckland,  New  Zealand,  Chemical  Works  Manager. 
MacKean,   Wm,  Incandescent   Gas   Light  Co.,  Ltd.,  14, 

Palmer  Street,  Westminster,  S.W.,  Technical  Chemist. 
McKechnie,   D.,  Eccleston   Grange,    Prescot,    Lancashire, 

Copper  Extractor. 
McKechnie,  D.  M.,  Greystone  House,   Penketh,  near  War- 
rington, Copper  Extractor. 
McKellar,  W.   G.,  c/o  United  Alkali   Co.,    Ld.,   Egliuton 

Works,  Irvine,  N.B.,  Technical  Chemist. 
McKcnna,  Dr.  Chas.  F.,  221,  Pearl  Street,  New  York  City, 

I'.S.A.,  Chemist. 
Mackenzie,  Dr.  G.  S.,  Sydney  Smelting  Works,  Woolwich, 

N.S.W.,  Metallurgical  Chemist. 
Mackenzie,  T.    E.,  3,    Stan  more   Terrace,   Mount  Florida, 

Glasgow,  Technical  ( Ihemist. 
Mackenzie,  Dr.  W.  Cossar,  Tewfikieh  College  of  Agricul- 
ture, Ghizeh,  Egypt,  Analytical  Chemist. 
McKerrow,    C.    A.,    18,    Exchange    Street,    Manchester, 

Analytical  and  Consulting  Chemist. 
McKesson,  John,  91,  Fulton  Street,  New  York  City,  U.S.A., 

Manufacturing  Chemist. 
Mackey,  W.  McD.,  Victoria  Chambers,   Leeds,   Analytical 

Chemist. 
McKillop,   Jno.,  25,  Primrose  Mansions,   Battersea,  S.W., 

Metallurgist. 
McKinlay,  R.  W.,  Ameliaville,  Aytoun  Road,  Pollokshields, 

N.B.,  Metal  Merchant. 
Maekinnon,  A.  K,    12,  Fopstone  Road,  South  Kensington, 

S.W. 
MacLean,  Alex.  S.,  31,  Bank  Street,  Greenock,  N.B.,  Soap 

Refiner. 
McLellan,   J.    Y.,    Fabriche    Unite    di    Biacchi   e    Colori, 

( 'ngoletto,  near  Genoa,  Italy,  Chemical  Manufacturer. 
McLeod,  Professor  H.,   F.R.S.,  Cooper's  Hill,  Staines,  Pro- 
fessor of  Chemistry. 
McLeod,  Jas.,  Westhill,  Cardross  Road,  Dumbarton,  N.B., 

Analytical  Chemist  and  Gas  Examiner. 
McMaster,    Daniel,    MeMurrav's     Royal     Paper     Works, 

Wandsworth,  S.W.,  Paper  Mill  Manager. 
Macmillan,   Arch.,    Chemical   Laboratary,    29,    Chambers 

Street,  Edinburgh. 
McMillan,  W.  G.,8,  Leigham  Court  Road,  Streath  am,  S.W., 

Metallurgical  Chemist. 
McMurtrie,    J.    M.,    21,     Princes    Street,     rollokshields, 

Glasgow,  Brass  Founder. 
McMurtry,  G.  C,  Wallaroo,  South  Australia,  Metallurgist. 
Maenab,    C,  Lillyburn,  Milton   of  Campsie,  N.B.,  Calico 

Printer. 
Maenab,  W.,  14,   Great  Smith   Street,  Westminster,  S.W., 

Analytical  Chemist. 
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Macphail,  W.  II..   Hainpson   Mill-,  Hun,  Lancashire,  Soap 

Maker. 
Mactear,    .1.    88,    Victoria    Btreet,    Westminster,    S.W., 
mica!  Engineer. 

.   .-,    .las     P.,   17,  St.  Bollox   street,  Hcbburn-on-'l  ] 
Anahti.  al  Cbei 

McVitie,  Bobt.,  The  St  Andre*  Biscuit  Worka,  Edinburgh, 

Biscuit  Manufacturer. 
Magna*,    [«idor,    58,    Leadenhall    street.   London,    K.C.. 

i  Ihemical  Merchant 
Mahon,  B.  W.,  Monongahela  Furnaces,  McKeesport,  Pa., 

i    S  A..  Analytical  Chemist. 
Major,  -I  -,  Hull,  Tar  Distiller  and  Che- 

turer. 

Makin,  Ja -.  Wallheod  Mills,  Bocbdale,  Paper Stainer. 

Mallinckrodt,   Bdw.,   Mallinckrodl    Chemical    Work-.   St. 

Louis,  Missouri,  r.s.A.,  Manufacturing  •  hemist. 
Mallorv,  J.  Hal  Avenue,  Brooklyn,  N.Y., 

-t  i  rii.     American    Cotton 

Oil  C 

Maude  .  S    I     17,  Graeechurch  Street,  L Ion,  E.C.;  and 

(Journal- 1   Varnish   Works,  Wolverhampton;  Varnish 
Manufacturer. 

,  |.    \..  Fremantle,    Western    Australia,  Government 
ln-i  tplosives. 

Mi  mi.  Harold    II.   I,   Hebron   Boad,   Ha lersmith,   W., 

-  adent. 
Mann.    John    C,    I'-'.    New    City    Boad,    Plaistow,    E., 

nist. 
M ;■.   l-     \.   18,   Billiter  Street,  London,  E.C.,  Analy- 
tical <  I"  D 

Manning! II.  T.,  Grove  House,   Halkyn   Street,  Flint, 

th  Wales. 
Manoukian,  Wahan,  K   i     iplat?    3a  1,  Breslau,   Germany, 

Analytical  <  Ihemist 
Mantbridge,  Win..  9,  i  Stratford,  E,  i  bi  mist 

Marchlewski,  Dr.  L.,  85,  Welling  Higher  Brongh- 

Markd,Dr.  K.,  Lodge  Lane,  Bewsey,  Warrington, Technical 

( Ihemist 
Markham,    \   D.,  71,  Queen  Btreet,  Hull,  Pharmaceutical 

( Ihemist 
Marley,  J.  E.,  Hebburn-on-Tyne,  Iron  Pounder. 
Marquart     D       Paul,    Cbemische     Pabrik     Bettenhausen, 

Betti  nha  f,   (  hemical     Manu- 

Marsh,  J,   'I'.    Una  Works,   Fleetwood,    Lan- 

larah,  W.  Dniou   Alkali  Co.,  Boho  Works,  Man 

< '  li,  mi,  al  Manufacturei , 

id,  Wi  il    I  i 

\V  .  i  bemist 

Mar-hall,  hr  Hogh,Cb sin  Department, Thi  I  Diversity, 

i  >  itry. 

Marshall,  Pram      G.,   18,  Noble  Terrace,  Durham    H 

i    I  eelmical  <  Ihemist. 
M  ai -hail.  .la.  .  Bt    Diane's,  Paisley, Mi    (  hemical  Student 
Mil  iiii    Pei   )   s     l  in. .ii  Laboratory,   Half   Mi 

HuddcrsReld,  Assistant  i  hemist 
Marsb  ill,   Prof.    I     I  I  bllege,  Glai 

profcssoi  "i  Chemislrj . 
Marshall,  Wm  .  i  19,  Drake  Street,  Boehdali 

hall.  Wm  c/o  D. G.B — , Samai 

and  ■!'    R    i  alder   Marshall,   49,   ' 

Btreet,  Ediuburgb,  Analytical  Chemist 

Martin,   A  lei    M  .    1 chu    Villa,  Dunbeth    Boad,  I 

'    i'. .  Analytic 

II.,    It,  f.ir.l. 

Oil  and  Soap  w  .>rk 

•in.    II..    I  '  -  interact,    Manure 

w  i.rk-  Man 
Martin,    N.    II  .   89,    M j     SI  line, 

Manufacturing  ( 'hen 
Martin,    r     l  ■•  tran,  Marble  Bar,  Pilbai  ra,  N.rl 

An--  \ ii,  al  i  Ihemist. 

Martin,   W     II.    188b,    H  London, 

v\\ 
Martindale,  Wm.,  19,  Devon  bin  — ■'   Portland  l    ice,W., 

PI  ii  maccutical  t  ihemist, 


Martineau,   Sydney,   South  Boad,    Clapham  Park,  S.W.. 

Sugar  Chemist 
Manila,  1'.  W.,  107, Montgomery  Boad,  Sharrow,  Sheffield, 

German  Silver  Manufacturer. 
Martin-.   Hr.   I '.   A.   v.   Voss     Strasse,   Berlin,    Germany. 

at  Manilla.  Hirer. 
Martyu,   T.  Graham,  11,  Stratton  Terrace,  Truro,  Cornwall, 

Metallurf 
Mason,   J.,   Eynsham    Hall,    Witney,    Oxon,   Director  of 

Pyril 
Mason,  J.  Francis,  Eynsham  Hall.  Witney,  0\on. 
Mason,  Thoa.,  Hyson  Green  Works,  Nottingham,  Manufac- 
turing Chi  mist 
Mason,  W.  I!..  117, Derbj  Street,  Bolton-k-Moors,  Pharma- 
ceutical (  helui-t. 

in,  Prof.  D.  Urine.  University  ..f  Melbonrne,  Victoria, 
Australia,  Professor  of  Chemistry. 
Master,  Ardeaheer  1!..  •  Bombay,  India,  Chemical 

Manilla  Hirer. 
Mather,  Colin,  Salfbrd    Iron   Works,    Manchester,    Engi- 
neer. 
Mather,  J.,  Blaydon  Chemical   Work-.    Blaydon-on-Tyne, 

Man  i 
Mather.    \\  in..   Sal  ford    Ironworks,    Salford,    Manchester. 

mica]  and  Mechanical  Engineer. 
Matheson,  W,  J.,   178,    Front  Street,  New  York,  U.S.A., 

Chemical  Merchant 
Mat..  I  .   788,     1  ni. mi  Street,    and    (Journals)  The 

Philadelphia     Museums,    Philadelphia,    I'a.,    U.S.A., 
( Ihemist 
Mat-ui.     G.,     Sakuranomiya,     Osaka,    Japan,    (hemical 

Engini 
Matthews,  '     G.,  st,   John'-   Lodge,   Beckenham,  Kent, 

Brewing  Chemist 
Matthew-.   Donald   J.,  c/o   British   Aluminium  Co.,  Ltd., 

l.arm-  Ilarl.our,  Ireland,  Chemist 
Mawdsley,    W.    11.,    c/o    (,old     Mining   Co.,    Ltd.,    Mount 

Morgan,  Queensland,  (hemist. 
Maxim,   Hudson,  ii77.    Norwood   Bond,   S.E.,    Explosives 

Manufacturer. 
Maxwell,  Jno.,  Solway  Chemical  Works,  Silloth,  Cumber- 
land, Chemical  Manure  Manufacturer. 
Maxwell,   Thos.,    19,    Harvie   Street,   Bridgeton,    Glasgow 
(Journals);    and    2,    Wardlaw    Avenue,    Butherglen, 
Manufacturing  i  Ihemist. 
Mia    I  H.,Hohokus  P.O.,  Bergen  Co.,  NJ.,  U.S.A., 

A— ist. .nt  Chemist  (  American  Pegamoid  Co.). 
Mayenfeld,  Dr.  1".  von  s.ih-      See  onder " Salis." 
Mayer,  Wm.  T.,  i  o  Albanj  Chemical  Co.,  3 — 84,  Broadway, 

Albany,   V-1  .  i    S.A.,  Manufacturing  Chemist 
MayB  Id,  A   S    i  ••   ■    I  idoi    and  Co.,  Lead  Work-.  Hull, 

i_\  -t 
M.iy  li.l.l.  II.  B.,  II.  an.  i ,  i  •  li    Nottingham,  1 1 
Mayhew,   E.   W.    \.    High   Sti  I       mantle,   Western 

Australia,  Manilla,  tilting  Chemist, 
Meacham,  i  ha-.  S.,  Pettridge,  Maidstone,  Kent,  Brewer. 
Meggitt,    II.    A.    I  Suttou-in-Ashfield,     Notts, 

Manun   M  inufacturer. 
.it.    Loxley,    Laboratory,     Sutton-in-Auhficld      Ni 
Analytical  t  Ihemist. 
Meikle,  Jno.,  4.  Woodlands  Boad,  Glasgow,  Journalist 
Meisel,  I  ,  I 

l    S  A.,  < Ihemist 
Meldola,   Prof.   I.'  .   F.B.S.,  6,  Brunswick  Square,  London, 

W.i  .,  I'r  '  bemistry. 

Meldrum,  Ja-.  Jones,   Atlantic   Works,  City  Boad,  Man 

cheater,  Manufacturing  Engineer. 
Mellcn,   Edwin    I'.,   '.'i.    1  street,    North   Cambridge, 

l    S  \  .  Soap  Mat 
Mellon,  W.  W.,    16,  Sandymount    Boad,    Dublin,  Ireland, 

Manufacturing  Chemist 
Msllor,  8.,  Magnesium   Mel      I  Manchester, 

M.tal  Refiner. 
Melville,  !>..  P.O.  Box  No.  l,Woodmerc,Waj  neCo.,  Mich., 
1   S.A..  i  Ihemical  Works  Manager, 
leleeff,    Pi  '      '   idel     Line   '.'.   Vassilieff  Inland, 

St    Petersburg,  Professor  of  Chemistry. 

Franklin,   Penna.  I  Gettysburg,    Pa., 

\|,|.lie.l  (  li, mi-try. 
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Mensehing,  Dr.  C,  Crumpsall  Vale  Works,  Blaekley,  near 

Manchester,  Chemist. 
Menzies,  R.  C,  Inveresk  Mills,   Musselburgh,  N.B.,  Paper 

Maker. 
Mercer,  C.  A.,   22,   Streathbourne   Road,  Upper  Tooting, 

S.W.,  Chemical  Apparatus  Maker. 
Mercer,  J.  B.,  330,  Lower  Brougliton  Road,  Manchester. 
Mercer,     F.     M.,    34,    Camomile    Street,    London,    E.C., 

Manufacturing  Chemist. 
Mercer,  Thos.,  The  Brewery,  Edenfield,  near  Bury,  Lanca- 
shire, Brewing  Chemist. 
Merck,  E.,  Darmstadt,  Germany,  Manufacturing  Chemist. 
Merck,  Geo.,  cor.  of  University  and  Clinton   Places,  New 

York  City,  U.S.A.,  Chemical  Manufacturer. 
Merrell,    Geo.,    Lock    Box    786,  Cincinnati,  Ohio,  U.S.A., 

Manufacturing  Chemist. 
Meslans,  Prof.  M.,  12,  Rue  de  la  Grande  He,  Meaux  (Seine 

et  Marne)  France,  Professor  of  Chemistry. 
Messel,  Dr.  R.,  30,  Ebury  Street,  S.W.,  Chemical  Manufac- 
turer. 
Mutcalf,   Jno.,   Moor6eld,   Altham,    near   Accrington,  Tar 

Distiller. 
Metcalf,  Wm.,  Aspin  House,  Oswaldtwistlr,  near  Accrington, 

Tar  Distiller. 
Mewburn,  J.  C,  SS  and  56,  Chancery  Lane,  London,  W.C., 

Patent  Agent. 
Meyer,  Max  E.,  62,  Corso  Venezia,  Milan,  Italy,  Chemist. 
Miles,  G.   Wellington,  jun.,    7.    Exchange   Place,    Boston, 

Mass.,  U.S.A.,  Analytical  Chemist. 
Milestone,  W.  C,  Garrett  Lane,  Wandsworth,   S.W.,  Che- 
mical Works  Manager. 
Millard.  Edgar  J.,  40— 42,  Charlotte  Street,   London,  E.C., 

Chemist  and  Manager. 
Miller,    Dr.    A.    K.,    Kilvert's    BuildiDgs,     Withy    Grove, 

Manchester,  Analytical  Chemist. 
Miller,  A.  Russell,  Camhuslaug,  near  Glasgow,  Printworks 

Chemist. 
Miller,  E.  V.,  e/o  New  Zealand  Sugar  Co.,  Auckland,  New 

Zealand,  Sugar  Works  Chemist. 
Miller,  Geo.,  Church  Cottage,  JIalewood,  Lancashire,  Tech- 
nical Chemist. 
Miller,    Dr.     Edmund     H.,   School    of    Mines,    Columbia 

University,  New  York,  U.S.A.,  Chemist. 
Miller,    Dr.    Harry   E.,  1264,   14th   Street,  Oakland,  Cal., 

U.S.A.,  Analytical  Chemist. 
Miller,  Dr.  H.  von,   Beatrixgasse   32ni,    Yienna,  Austria. 

Chemical  Manufacturer. 
Miller,    Dr.    John   A.,    Niagara   University,    203,    Ellicott 

Street,  Buffalo.  N.Y.,  U.S.A.,  Professor  of  Chemistry. 
Miller,  Jas.,  Minas  de   Sao    Bento,  Santa  Barbara  de   Matto 

Dentro,  Minas  Geraes,  Brazil,  Metallurgical  Chemist. 
Miller,  Jno.,  Messrs.  .las.  Black  &  Co.,  1 1,  Exchange  Square, 

Glasgow,  Calico  Printer. 
Miller,  J.  Carlile,   89,  Romford  Street,  Bridge-ton,  Glasgow, 

Manufacturing  Chemist. 
Miller,  J.  Hopkins,  5,  Catherine  Street,  Parliamentary  Road, 

Glasgow,  Dyeworks  Chemist. 
Miller,  Jno.  Poyuter,  Saudilantls  Chemical  Works,  Aberdeen. 

Technical  Chemist. 
Miller,  Dr.  N.  H.  J.,  Harpenden,  near  St.  Albans,   Agricul- 
tural Chemist. 
Miller,  T.  Paterson,  The  Cairns,  Cambuslang,  near  Glasgow, 

Dyer  and  Printer. 
Miller,  W.  M.,  Prye  Estate,  Prov.   Wellesley,  Penang,  S.S., 

Sugar  Chemist. 
Mills,  ('has.,  21,  St.  Mary  Abbott's   Terrace,   Kensington, 

\V.,  Chemist  to  Colour  Works. 
Mills,  Prof.  E.  J.,  F.R.S.,  60,  John  Street,  Glasgow,  Professor 

of  Chemistry. 
Miluer,  E.,  Hartford  Manor,  Northwich,  Alkali  Manufacturer. 
Milnes,  Edmund,  Seedfield,  Bury,  Lancashire,   Dyeing   Ex- 
tract Maker. 
Miner,  Harlan  S.,  c'o  Welsbach  Light  (  o.,  Gloucester  City, 

N.J..  U.S.A.,  Technical  Chemist. 
Miniati,  T.,  Penketh,  near  Warriugtou,  Chemist. 
Misell,    D.,  65—66,  Basinghall  Street,    B.C.,  Commercial 

Traveller. 
Mistovski,  Louis,  Broadtiehl  Rubber  Works,  Heywood,  near 

Manchester,  Manager. 


Mitchell,   Chas.   A,   c'o  Beaufoy  and  Co.,   South   Lambeth 

Road,  S.W.,  Analyst. 
Mitchell,   J.  W.,  Wood    Leigh,   Clough  Fold,   near  Man- 
chester, Waste  Bleacher. 
Mitting,  E.   K.,    2,   Silverdale,   Sydenham,  S.E.,   Technical 

Chemist. 
Moale,  Philip   R.,    c/o  Mrs.    Polley,   82,    Chestnut  Street, 

Asheville.N.C,  U.S.A.,  Analytical  Chemist. 
Moffat-Johnston,  J.,  57,  Dick  Place,  Edinburgh,  Chemist. 
Mohr,   Dr.   B.,  69a.  Parliament    Hill,   Hampstead,    N.W., 

Consulting  Chemist  and  Metallurgist. 
Mole,  Herbert  B.,  2,  Town  St.,  Shepton  Mallet,  Somerset, 

Brewer. 
Molineux,  Roland,  6-8,  Jersey  Street,  Newark,  N.J.,  U.S.A., 

Colour  Work  Chemist  and  Manager. 
Moncrieff,  John,  Elmside,  Balhousie,  Perth,  N.B.,  Glass  and 

Ink  Manufacturer. 
Mond,  Dr.,  L.,  F.R.S.,  20,  Avenue  Road,  Regent's  Park, 

London,  N.W. ;    and  64,   Via   Sistina,   Rome,  Alkali 

Manufacturer. 
Mond,  Robt.  L.,  Winnington  Hall,  Northwich,  Chemist. 
Moodie,   W.    E.,    Ctoftingea    Works,    Alexandria,    N.B., 

Analytical  Chemist. 
Mook,  Chas.,  Douglashall,  Westeregeln,   Magdeburg,   Ger- 
many, Alkali  Works  Director. 
Mooney,    M.,    Chemical    Works,    74,    Rogerson's    Quav, 

Dublin,  Chemical  Manufacturer. 
Moore,  B.  T.,  Longwood,  Bexley,  Kent,  Civil  Engineer. 
Moore,  Chas.  C,  11,  Old  Hall  Street,  Liverpool,  Chemist. 
Moore,  Dr.  Geo.  I).,  21,  Catherine  Street,  Worcester,  Mass., 

U.S.A.,  Professor  of  Chemistry. 
Moore,  R.  T.,    156,   St.  Vincent  Street,  Glasgow,   Mining 

Engineer. 
Moore,  Thos.,  Laboraioire  du  Service  Local,  Noumea,  Xiiv 

Caledonia,  Analytical  Chemist. 
Moore,  Thos  ,  Northwich,  Cheshire.  Merchant. 
Moore,  Wm.  F.,  Lonsdale,  Temple  Road,  Upper  Rathinines, 

Dublin,  Wholesale  Druggist. 
Moorhouse,  J.  B.,  Cecil    Mount,  Hortou    Park,   Bradford, 

Dyer. 
Mordle,  F.  Dare,  Fishpond  Drive,   The   Park,  Nottingham, 

Starch  Manufacturer. 
Morgan,  Albert  J.,  439,  West  Street,  New  York  City,  U.S.A., 

Soap  Manufacturer. 
Morgan,  Jno.  Jas.,  14,  Bryntirion  Street,  Dowlais,  Assaver. 
Morgans,  Thos.,  60,  Queen  Square,  Bristol,  Civil  Engineer. 
Morison,    Samuel    L.,    26,   Cortlandt    Street,    New    York, 

U.S.A.,  Water  Engineer. 
Moritz,  Dr.   E.   R.,    72,  Chancery    Lane,   London,   W.C., 

Brewing  Chemist. 
Morley,  Dr.   H.  Forster,  47,   Broadhurst    Gardens.   South 

Hampstead,  N.W.,  Professor  of  Chemist. 
Morrell,  Jno.  B.,  Holdgate  House,  York,   Cocoa   Manufac- 
turer. 
Morrice,  Jas.  A.,  1,  Prince's  Terrace,  Dowanhill,   Glasgow, 

Starch  and  Gum  Manufacturer. 
Morris,  Dr.  G.  Harris,   72,  Chancery  Lane,  London,  W.C. 

(Journals),  18,  Gwendyr  Road,   West  Kensington,  W., 

Brewing  Chemist. 
Morris,    Harry,    Avenue      House,     Doneaster,     Chemical 

Merchant. 
Morris,  Herbert  N.,  52,  Maniey  Road,  Manchester,  Technical 

Chemist. 
Morris,     J.   Haydn,    9,    Grosvenor    Terrace,     W'avertree, 

Liverpool,  Technical  Chemist. 
Morris,  R.,  Doncaster,  Chemical  Manufacturer. 
Morrison,    Geo.    R.,   Richmond   House,    Plaistow,    Essex, 

Analytical  Chemist. 
Morrison,  J.,   St.  Peter's  Chemical  Works,   Newcastle-on- 

Tyne,  Chemical  Engineer. 
Morson,  T.,  124,  Southampton  Row,  Russell  Square,  Loudon, 

W.C,  Manufacturing  Chemist. 
Morton,  Jas.,  Dalquhurn  Works,  Renton,  N.B.,   Dyeworks 

Manager. 
Morton,  Jno.,    50,   North    Road,    St.    Helens,    Lancashire, 

Analytical  Chemist. 
Mosenthal,     Henry     de,     220,     Winchester    House,    Old 

Broad  Street,    London,    E.C.,    Explosives    Company 

Manager. 
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I. ,  Wilson  Street,   New  Cross  Road,  London.  S.K., 

Manufacturing  <  Ihemist 
Mossczeneki,  J.  von,  180,  York  street,  Jersey  <  ity,  N..L, 

I   .>.  A.,  I  lonsulting  (  Ihemist 
Motion,  .Ino.,  e  11  Jno,  EUis  81  <  !o.,  Edgewater,  N.J.,  U.S.A., 

<  ill  Refinery  Chi 

Moul,  Frank,  Aldersgate  Chemical  Work-,  Soutliall,Tech- 

nical  Chemist 
Moult,  J.,  Underhill,  Low  Fell,  Gateshead-on-Tyno,  Secre- 
tary. 

n,  G.  [.,  Soho  Mills,  Macclesfield,  Chemical  Manu- 
torer. 
Mount.  Bdw.,  ( laklands,  Anghton,  oi  at  <  >nn-kirk.  Assistant 

i.irv  i  I  tailed  Alkali  i 
Mnir,  J.  Martin,  c  o  Moir  Bros,  and  Co  .  Moscow,   Russia, 

<  hemical  Manufacturer. 

Muir,  .1.  P.,  233,  Camden  Road,  I Ion,  N.W.,  Chemist 

Mnir,   Jas.  Stanley,    c/o    Land    s.    Extraction    ' 

America,    Ltd.,  MoPhee    Buildings,    Denver,    Colo., 

I  ,8.  \  .  '  bemist. 
Muir,  Win...".,  Angel  Place,  Upper  Edmonton,  Middlesex, 

Merchant 
Muir-Smitli,  W.,  ( larofina  Port,  Dundee,  Manager  of  Dundee 

(HI  Works. 
Miiller,  lir.  II..  F.B.S  .  13,  Park  Square  East,  1; 

London,  N.W.,  Research  <  Ihemist 
Mun.ly.  l.i 1.  27, Mcrton  Road,  Kensington,  w..  importer 

of  I'ui'  nnented  W  ii 

.  Pull  has,  I'..  Colombian  I  Diversity,  Was] 

D.C.,  U.S. A,  Professor  of  Chemistry  and  D 
l>.    (Vilshin,    Church    Road,      Lostock    G 

i  beahire,  i  lh<  n 
Murdoch,  II.  If.  M .,  t.  Nobel's  Villas,  Stevenston,  Ayrshire, 

Explosives  i  bemist 
Murray,  lir.  Thos.  S.,  Chemical  Department,  The  Univer- 
sity, Aberdeen,  Vssistanl  to  Pro  liemistry. 
Muspratt,   E,   K.,   Seaforth    Ball,   near    Liverpool,   Alkali 

Manufacturer. 
Muspratt  Max,  ■-',  Mannering  Road 

l '.  clinical  (  Ihemist 
Muspratt,  8.  K.,  24,  Grove  Park,  Liverpool,  Alkali  Manu- 
facturer. 
Muter,    Dr.    J.,  Bouse,   Kennington    Road, 

London,  s  I !.,  ( Ihi  mical  L 
Muurling,  T.    J.    R.,    P.O.    Boi    2660,  New  Ifork   City, 

i    3.A.,  Dyi  itnff  importer. 
Myers,  Di    II.  im  C,  Washington  State  1  Diversity,  Seattle, 

Wash.,  U.S.  \  .  Professor  ol  Chemistry. 
Myers,  Win  ■.-.  Brunswick,  \  .1  . 

i    3.A  .    instructor  in  Chemistry    (Ne«   Jersey  State 

iilili.-  School  |. 


N 

*  i,  i   ipt   M„  7.   Dumskaya,  Bt  Petersburg,  Russia, 

Goven  inecr. 

Na.f.   Dr.   P.,   P.O.   Box    173,  Kai  Mo.,  U.S.A., 

hnical  i  Ihemist 
,  Mid  "I.  Kirkcaldy,  N  I'...  Linoleum  Manufacturer, 

Napier,  .1  .  89,  I Ion  Road,  Ipswich,  Chemist. 

Napier,   Jas.,    IS,    I'm  ,  Strathbui 

Mil  i:l-t. 

1 1      w  .i,i  w  oil.  -,  Auchterardi  r,  N.B.,  M 
ami  i  Ihemist 
Nash,  Leonard  M.  881  -       rs  Road,  Finsbnr)  Park, 

N.,  Student  ol  <  hemistry. 
Naylor,  Wm.,   16,   Walton's   Parade,   Preston,  Lancashire, 
t  hiif  Inspector  (Ribblc  Joint  Commit! 

,  W.   A.   II  .    18,   Boothwark   Street,   London,  8  I   . 
m       ■  :  hiring  <  Ihemist 
Ncill.  Geo,  D.,  26,Forsyth  Street,  Greenock,  N.B 

Refini  r 
Neilson,  Thos.,  c  a  Mountain  Mining  Co.,  Ki  an  ck,  Shasta 

Cal.,1  ,8  \  .  Metallni  nist. 

Neilson,   Wm.,   95,   Finlay    Drive,    Dennistoun,    Gl 
Technical '  Ihemist, 
.  Arthur  .' 

hester,  <  Ihemist. 


Nelson,  H.  W.,  c/o  R.  A.  Ross,  17,  St.  John  Street, 
Montreal,  Canada,  Manufacturer  of  Electrical  Insu- 
lators. 

Nelson,  Walter,  Messrs.  Geo.  Nelson,   Dal..  &  Co.,  Ltd., 

ote  Mills,  Warwick,  Gelatin  Manufacturer. 
Nesbit,Jas.,  19,  Wellington   Street,  Portobello,  Edinburgh, 

Chemical  Student 
Ness,    I '..  Black    Hanks   Chemical  Works,  Darlington,  Tar 

Distiller. 
Newall,  F.  S.,  Washington,  co.  Durham,  Chemical   Manu- 
facturer. 
Xewall,  J.  F..  B,  Markcl  Place,  Manchester,  Oil  Merchant 
Newberry,   Spencer   1!.,  Sandnskj    Portland   Cement  Co., 

Sandusky,  Ohio,  U.S.A.,  Cement  Works  Manager. 
Newcomen,  Thos.,  Chemical  Works,  Lydbrook,  near  Ross, 

Wood  Distiller. 
Newlands,   B.  E.  R.,  2,  St  Dunstan's   Bill,  London,   B.C., 

Analytical  and  Consulting  Chemist 
Newlands,  W.  P.  K..  1,  Mildenhall   Koad,  Lower  Clapton, 

N.l-'..  Sugar  t  Ihemist 

ilme,     G.     T.    W.,    27,    Bigh     Street,    Sheffield, 

Pharmi ntical  Chemist. 

Newton,  A.  11.,  c  o  Winsorand  Newton,  Ltd.,  North  London 

Colour   Work-,  Kentish  Town,  N.W.,  Artists'  Colour 

Manufacturer. 
Newton,  II.  ('..  \\  'estbonrne,  Ongar  Road,  Brentwood,  ]■'.--  \. 

artists'  Colour  Manufacturer. 
Newton,  Jno.,  Park  Green,  Macclesfield,  silk  Dyer, 

Newton,    Jno.,     Manor     Work-.    Rotherhithe    New    Road, 

London,  S.E  ,  Manure  Manufacturer. 
Nichols,  J.   A.,  Sfanlej   Mount,  New  Mills,  mar  Stockport, 

Teacl  ei  o 
Nichols,  W.  B., 45— 47,  Cedar  Street,  New  York,  BJ3.  \., 

Manufactories  t  Ihemist 
Nicholson,  Barry,  Elmore   Patent  Copper  Depositing  Co., 

Pontefracl  Road,  Bunslet,  Leeds,  Assayer. 
Nicholson,  J.  C,  Bunslet  Chemical  Work-.  Leeds,  <  bemical 

Manufacturi  r. 
Nicholson,    Wm.   J.,   27,     Dnndonald     Una. I.    Kelvinside, 

Glasgon .  t  Ihemist 
Nickel,  Herman,  c/o  The   N.   K.   Fail-bank  Co.,  3rd  and 

Convent  Streets,  St.  Louis.  Mo.,  U.S.A.,  Chemist 
Nickolls,  John    I...  The   Laboratory,  Grange,  Guernsey! 

\n:il\ tical  (  bemist, 
Nicol,  Ur.  W.  W.  J.,  15,  Blackel  Place,  Edinburgh, Chemi- 
cal Lecturer. 
Niinino.   .1.,   Penshurst,    Stanger   Road,   South    Norwood, 

S.E  .  Analytical  t  Ihemist 
Nishigawa,  T..  Ryuso  Kaisha,  Osaka,  Japan,  Director  of 

Works. 
Nolting,  Dr.   I   .  I  ie,  Mulhouse,  Alsaoi 

manj .  Professor  ol  t  Ihemistrj 
Norman,    1'.   J.,    Lyndhurst,    Bigher    Kuncorn,  Che-hire, 

( Ihemical  Manufacturer, 
Norman,  J.  T.,  Vvalon,  Putney  Con  mon,  S.W.,  Consulting 

mist 
Norris,  Webster,   '  '-.is  \.,   Rublier   Works 

t  Ihemist 
Norris,  Win.  M.,  Princeton,  N.J.,  1  .S.A.,  Leather  Chemist 
North,  E.  Gordon   N.,  Bella  Vista   14,  Minas  do  Rio  Tinto, 

Bnelva,  Spain,  rechnical  <  Ihemist. 
Northing,  .1.,  The  Murrough,  Wioklow,  Ireland,  Technical 

nist. 
Norton,  Dr.  8.  A.,81  I     ambus,  i  Ihio, 

U.8.  \  .  Pi  '  (I  Ihio    State    I  taiver- 

N.irton,  Dr.  T.  II.,  University  of  Cincinnati,  Ohio,  U.S.A., 

I ' i .  .t ■  iso!  ■  '  I  hi  I  listry, 
Nuttall,  Barry,  c  o  Jno,  A.  Bremner  and  ( !o.,  Albert  E 

St.  Man's.  Manchester,  <iil  Manufacturer. 


Oakes,  Geo,  A.,  BloomfieM,   N.i  .  i  ,S  V.  Woollen   Mill 

Owi 
O'Beirne,  W.   t;.    British  Chemical   Works,    Clydebank, 

ow,  Manufactni  ing  I  bemist. 
Oddie,  Jas.,  School  of  Mines,  Ballaarat,  Australia, Chemical 

n  i. 
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Oddy,  Robert  W.,  60,  Waterhouse,  Toad  Lane,  Rochdale, 
Chemist. 

Oehler,  K.,  Offenbach-ain-Main,  Germany,  Colour  Manu- 
facturer. 

Ogata,  Saburo,  Zohei  Shikyoku,  Okurasho,  Tokyo,  Japan, 
Assayer. 

Ogilvy,  D.  J,  Gest  Street  ;  and  C.  H.  and  O.  R.  R., 
Cincinnati,  Ohio,  U.S.A.,  Manufacturing  Chemist. 

Ogston,  G.  H.,  23,  Down  Street,  Piccadilly,  London,  W., 
Analytical  Chemist. 

Ogura,  K.,  Army  Survey  Department,  Geueral  Staff,  Tokio, 
Japan,  Photographer. 

Oliver,  F.,  70,  Winchester  Street,  South  Shields,  Analytical 
Chemist. 

Oliver,  Francis  G.,  M.D.,  Trichinopoly,  India,  Consulting 
Phvsician,  South  Indian  Kailway. 

Oliver,  \Vm.  Letts,  1066, 12th  Street," Oakland,  Cal.,  U.S.A., 
Mining  Engineer. 

Ollerenshaw,  S.,  96,  Davyhulme  Lane,  Urmston,  Manches- 
ter, Technical  Chemist. 

O'Neill,  K.  H.,  Johnson's  Saceharum  Co.,  Limited,  Strat- 
ford, London.  E.,  Managing  Director. 

Orme,  J.,  65,  Barbican,  London,  B.C.,  Manufacturing 
Chemist. 

Ormerod,  John,  Woodland  Cottage,  Heywood,  Lancashire, 
Tanner  and  Currier. 

Orr,  A.  (subs.),  19,  Albion  Crescent,  Dowauhill,  Glasgow  ; 
and  (Journals)  109,  Pitt  Street,  Sydney,  New  Smith 
Wales,  Analytical  Chemist. 

Orr,  J.  B.,  Blantyre  Lodge,  Westeombe  Park,  London, 
S.E.,  Chemical  Manufacturer. 

Orr,  Robert,  8,  Great  Western  Terrace,  Glasgow,  Manu- 
facturing Chemist. 

Orsman,  W.  J.,  Roburite  Explosives  Co.,  Gathurst,  near 
Wigan,  Explosives  Chemist. 

Osborne,  Thos.  B.,  P.O.  Box  485,  "New  Haven,  Conn., 
U.S.A.,  Chemist. 

Osmond,  Jno.  H.,  c/o  Smith,  Bell,  &  Co.,  Manila,  Sugar 
Works  and  Technical  Chemist. 

Ostlere,  Edward,  Messrs.  Barry,  Ostlere,  &  Co.,  Kirkcaldy, 
KB.,  Linoleum  Manufacturer. 

O'Shea,  L.  T.,  Firth  College,  Sheffield,  Chemical  Lecturer. 

O'Sullivan,  C,  F.R.S.,  140,  High  Street,  Burton-on- Trent, 
'    Brewer  and  Chemist. 

O'Sullivan,  J.,  High  Bank,  Burton-on-Trent,  Brewing 
Chemist. 

Oswell,  Benj.  L., 71,  Spring  Terrace  Road,  Burtou-on-Trent, 
Brewer's  Chemist. 

Oushkoff,  P.  K.,  Elabouga,  Govt,  of  Viatka,  Russia,  Chemi- 
cal Manufacturer. 

Overend,  F.  L.,  59,  Bustlings  Road,  Endeliffe  Park, 
Sheffield,  Teacher  of  Chemistry. 

Overtouu,  Lord,  7,  West  George  Street,  Glasgow,  Chemical 
Manufacturer. 

Owen,  Thos.,  Henley  Grove,  Westbury-on-Tryrn,  Bristol. 

Owens,  Caradoc,  88,  Great  Clowes  Street,  Lower  Broughton, 
Manchester,  Dyer's  Manager. 

Oxland,  Robert,  32,  Portland  Square,  Plymouth,  Analytical 
and  Consulting  Chemist. 


Packard,  E.,  jun.,  Bramford,  near  Ipswich,  Manure  Manu- 
facturer. 

Page,  F.  J.  M.,  54,  Sutherland  Street,  Pimlico,  S.W., 
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Research  <  Ihemist 
Allien,    Montreux,   Victoria   Road,    Sidcup,   Kent, 

Managi  i  l  Bovril,  Ltd.). 
Bedding,  8    II    P.,   Rivei  Junction,  Gadsden  Co.,  Florida, 

I    S.A  .  I  Demist 

,,  Jones,  ii  i  W.  P.  Thompson  and  <  lo., 

High  ii  ilborn,  W.I    .  Analytical  Chemist 

sti  r.  i  Ihemical  Agent 
Seldner,  Kudolph,  217,  Jefferson    Vvenue,  Brooklyn,   New 

York,  U.S.A.,  Instructor  in  Chemistry. 
Beuet,  Louis,  S17,  Chaussee  de  Vleurgat,  Brussels,  Alkali 

M  inufacturei 

sr,  Bobt,  174,  Pearl  Strei  t,  Net    Yort   I    tj     I    S.A., 

Manufacturing  '  Ihemist 
Settle,    Win.,   Brunswick    Qouse,   Haulgh,  Hilton.  Mining 

Engineer. 
Serin,  C.,  c/o  DoUman  &  Pritchard,  80  -     et,  Cheap- 

ride,  I   I      Chi  mical  Engineer  and  <  >il  Refin 
Sewell,  Parker,  244,  South  IV.J  rick  Stn   t,  South  Shields, 

Anal]  tical  Chemist 
Seyler,  i  larcnci     *      rechnii  d   Institute,   Nelson  Terrace, 

Swansea, (  hernial  and  \  n 
Seymoar,  J.  H    W.  Northcrofl   Farm,  [nkpen,  near  Hun- 

gerford,  Berks. 

Beyi r-Joues,   A,  Cambrian   Leather  Works,  Wrexham, 

u  iifucturer. 
Bbadwell,    J      I      L.,     Meadowbunk,     Melksham,    Wilts, 

\n.il\  ti.-.il  ( Ihemist. 
ShallcroM,    Arthur,   Bxcelaioi    Chemical    Works,   Corbett 

Stri-i  i.   Bi  ii    Mani  best  ■     C  Mann 

fael 
Shanks,    Arch.,    Bridgend    Mills,    Dairy,    Ayrshire,    NIL, 

t  bemist 
Bhaphrigb,   W.,   WeUbach    Lncandesceni   Gat    I 

City,  N  J.,  1    S.A.,  I  '•  chnical  Chi  mist. 
Shapley,  Fred  ,  2687,  Webster  Ivenue,  Pordham,  New  York 

i  lilj  .  I    s..\  ,  r.nnt  and  <  oloui  ( Ihi  a 
Sharp,  James,  ThcTowi  rs,Lo*  Moor,  near  Bradford,  forks, 

Dy<  i 

lie  II.,  1 1  i  18,  Greal  I  t,  London, 

l  ■       '.  I  ( Ibemist. 

Sharpies,   Stephen   P.,    18,   Broad   Street,    Boston,    " 

I    S.A.,  Analj  tii  id  <  'bemist 
Sharplsy,  ffn.  P.,  Ditton  '  oppei   Works,  Wide 

,«-,   F.  W  i    Road,    i  boiioy,    Lancashire, 

Bleach  Works  t  bemist. 
Shaw,  Geo  .  88,  Temple  Row,  Birmingham,  Patent  Agent 
Mm" .  Seville,  Durham  I  le-on- 

l\  ne,  Chemical  1  lemonstral 
Shan .  Wm.  T  .  i (ill  ■  -  \  . 

Metallurgist  and  i  Ihemist 
Shi  16,  I ''in  tni    Road,   Alexandra    Park,    Man- 

.  in  -i.  i .  Technical  Choi 


Sheffield,  Oscar   E,  57,  Perntower  Koad,  Cauonhnry,  X., 

Chemical  Student 
Shenstone,    W.    A..    Clifton    College,    Bristol,   Chemical 

Lecturer. 
Shenton,  Jas.  P.,  34.  Lansdowne  Road,  Albert  Park,  Dids- 

bury,  Manchester,  Analytical  Chemist. 
Shepard,  Dr.  Chas.  U.,  68,  Meeting  Street,  Charleston,  S  I 

l    8.A. 
Shepherd,   II.    II.    Ii.,   Northcote,   Mount    Pleasant    Lane, 

Upper  Clapton,  N  l...  Chemist 
Shepherd,  Jas.,    Bossend  Castle,  Burntisland,   N.I! ,  Floor- 
cloth Manufacturer. 
Sherman,  <;.  W.,  c  o  Boston  Woven  Hose  and  Rubber  Co., 

Cambridgeport, Mass.,  1   s.a.i  beraical  Engineer. 
Shidzuki,  [waichiro,  c/o  Nippon  Chemical  Manufacturing 

i  a .,  i  Inod  i.  1  amagnchi-ken,  Japan,  Chemist. 
Shields,  l»r  .1..  79,  Balmoral  Road,  Willesden  tireen,  N.W  . 

Chemist. 
Shimomnra,  K..  c  o  Si  kizen  Ginko,  61,  Imabashi  Shichome, 

Osaka,  Japan,  Professor  of  ( Ihemistry. 
Shimose,    Masachika,    Kaigon    Zoheisho,    Tokyo,  Japan, 

( Ihemical  Engineer. 
Shishkoff,  Sergius  A,  Elabouga,  Govt.  ofViatka,  Russia, 

Manager  1 1  llass  Works ). 
Shishkoff,  Waldemar  A.,  Chemical  Engineei 

Shorey,  Dr.  Edmund  <'..  Kohala,  Hawaii,  Chemist. 
Shun.    Fiank   T.,   Central    Experimental    Para,    Ottawa, 

Canada,  Agricultural  Chemist 
Siebold,  I. .  Hr ville  Avenue, Sale, Manchester,  Analytical 

Chemist. 

Sill,    1.    I      c/o  1   uited  Alkali  Co.,  Ld.,  Weston  Works,  near 

orn,  Alkali  Work-.  Manager. 
sillar.   W.  Cameron,   The   Native  Guano    Co.,   Limited, 

29      New     Bridge   Street,    Blackfriars,    F.t'.,    Director 
itive  Guano  I 
Silvester,    Ham,   Holyhead    Road,   Handsworth,  Birming- 
ham. Analytical  and  Consulting  Chemist. 
Simon.  H.,  20,  Mount  Street,  Manchester,  Civil  Bngi 
Simonds,  Dr.  1     M.,  20,  Piatt  Street.  New    Y.mI..  I  ,8  a 

Mining  Engineer  and  Assayer. 
Simpson,  Chas.  H-,  Moor  Top  House,  Ackworth,  Pontefract, 

Soap  Manufai  turer. 
Simpson,  Edw.  N  .  Geological  Survey  t  Itficc,  34,  l'ier  Street, 

Perth,  Wesl  Australia,  Government   Vsaayei 
Simpson,   W.   S..   95,   Darenth   Road,  Stamford   Hill.  N. 

Analytical  Chemist. 
Sims,  T.   II..  61,   Earlham    Road,   Norwich.   Printworks 

i  Ihemist. 
Sinclair,  Dr.  Wm.,  18,  Cluoj  Drive,  Edinburgh,  Chemist 
Sindall,  R.  W  .  128,  Park  Road, Sittingbonrne,  Kent,  Papei 

Mills  I  hi  in. -i 

itius,  G.P.O.,  Wellington,  Now  Zealand,  Manu- 

Sisson,  <•.,  jmi ,  o/o    Washington  Chemical    Co.,    Lim., 

Washington    Station,    R.S.O.,    Co.    Durham,  Works 

Man  i 
Skaife,  \\  iii. i  d  I  .  630, Shi  rbrooke Street, Montreal, Canada, 

i  t  Ihemist. 
Skelton,  John  I:  .  rhorpe  St  Andrew,  Norwich,  Technical 

mist 
Skertohley,  W.  1  tory,  11,   Billiter  Square,    I 

An  i  [list. 

Skilton,  C.  F.  I'...  ■  ,,  Messrs,  [nd,  O  ipe,  8t  Co.,  Burton- 

on- Trent.  Brewer. 
Skurray,    Thoe.,   1  aited     Breweries,      Vbingdon,     Berks, 

Brewer. 
Skvortsoff,  Basil   N.,  Imperial    I  School     Moscow, 

Russia,  <  Ihemical  Technologist 
Slade,  H    I      Si  •  ill    m  Common,  London,  S.W..   Rubber 

Works  Mar 
Blatter,    Geo.    w  .    Saltaire    Works,    Shipley,    Yorkshire, 

Analytical  t  Ihemist, 
Slocum,  Prank   1.  .  Linden  Avenue.  E.E.,  Pittsburgh,  Pa  . 

I   .S.A  .  (  I 
Sni.nl.  J.    I.    Blackinonnt,    Chislehnrst,    Kent,   Chemical 

Manufacturer. 

Smetham,  A.,  18,    Brunswiok    Stre,-t,    Liverpool,  Analytical 

Chemist. 
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Smiles,   Jas.,    Blandfield    Chemical   Works,    Canonmills, 

Edinburgh,  Manufacturing  Chemist. 
Smith,  Alfred,  Excelsior  Chemical  Works,  Clayton,  Man- 
chester, Manufacturing  Chemist. 
Smith,   Allan,  Bolton  Road,  Edenfield,   near  Bury,  Lanca- 
shire, Paper  Mills  Chemist. 
Smith,    Andrew    T.,    Jan.,    24,    King    Street,   Liverpool, 

Chemical  Broker. 
Smith,  E.  Ellsworth,  36,  East  29th  Street,  New  York,  U.S.A., 

Consulting  Physiological  Chemist. 
Smith,   Edgar  B.,  Prince  Regent's  Wharf,   Silvertown,  E., 

Chemist. 
Smith,  Edgar  F.,  35,  Ampthill  Square,  Hampstead  Road, 

Loudon,  N.W.,  Analytical  Chemist. 
Smith,  Ernest  A.,  Metallurgical  Laboratory,  Royal  College 

of  Science,    South    Kensington,    S.W.,    Assistant   In- 
structor in  Assaying. 
Smith,  Francis   P.,    77,  Woodland  Avenue,  New   Rochelle, 

N.Y.,  U.S.A.,  Chemist. 
Smith,  Fred.,  Bos   1321,  Johannesburg,  S.A.R.,  Analytical 

Chemist. 
Smith,   G.,  Polmont   Station,  Scotland,   Explosives  Works 

Manager. 
Smith,  Sir  Geo.   J.,  Messrs.  Bickford,  Smith,  &   Co.,  Ltd., 

Tuckingmill,  Cornwall,  Fuse  Manufacturer. 
Smith,  Harold  Wilson,  c/o  Tabor,  Trego,  &  Co.,  Varnish 

Works,  Bow  Common,  E.,  Chemical  Engineer. 
Smith,    Harry,   30,   Falcouar   Street,    Newcastle-on-Tyne, 

Technical  Chemist. 
Smith,  Harry  E.,  133,  26th  Street, Milwaukee,  Wis.,  U.S.A., 

Analytical  Chemist. 
Smith,    H.    R.,    1,   Aubert  Park,    Highbury,   London,   N., 

Analytical  Chemist. 
Smith,    H.  Wood,  c/o  British  Cyanides  Co.,  Ltd.,  Oldbury, 

near  Birmingham,  Analytical  Chemist. 
Smith,   James,    14,    Mersey    Road,    Aigburth,    Liverpool, 
!Mg$  Analytical  Chemist. 

Smith,  Jas.  F.,   439,  Stratford   Road,   Sparkhill,   Birming- 
ham, Analytical  Chemist. 
Smith,  J.,  Ash  Grove  House,  Radcliffe,  Manchester. 
Smith,  Dr.  J.  H.,  Wollishofen,  Zurich,  Switzerland,  Chemi- 
cal Lecturer. 
Smith,   J.   Johnstone,    Lockwood    Brewery,    Iluddersfield, 

Brewing  Chemist. 
Smith,  Joseph  Kent,  The  Cottage,  Glascocd,  near  Wrexham, 

Metallurgical  Chemist. 
Smith,  J.  Tertius,  c/o  Jeyes'  Sanitary  Compound  Co.,  Ld., 

Plaistow,  Essen,  Technical  Chemist. 
Smith,  Jno.  W.,  7,  Brookfield  Street,  Roslindale,  Boston, 

Mass.,  U.S.A.,  Analytical  Chemist. 
Smith,  J.  Win.,  Solvay  Process  Co.,  Syracuse,  N.Y.,  U.S.A., 

Alkali  Works  Manager. 
Smith,  R.  Greig,  Durham  College  of  Science,  Newcastle-on- 
Tyne,  Analytical  Chemist. 
Smith,  R.  Watson,  Young's  Oil  Co.,  Ld.,  Chemical  Works, 

Bathgate,  N.B.,  Chemical  Works  Manager. 
Smith,  S.,  35,  Ampthill  Square,  Hampstead  Road,  London, 

N.W.,  Analytical  Chemist. 
Smith,    T.    Reader,    Urban     District    Council,    Kettering, 

Surveyor,  Assoc.  M.  Inst.  C.E. 
Smith,  Theophilus  R.,  c/o  Brothertou   &  Co.,  llaigh   Park 

Chemical  Works,  Stourton,  near  Leeds,  Chemist. 
Smith,    Walter   E.,    17,    Jenkins   Street,    Providence,  R.I., 

U.S.A.,  Instructor  in  Chemistry. 
Smith,   Watson,   34,  Upper  Park    Road,  Havcrstock   Hill, 

X.W.,  Editor  of  Society's  Journal. 
Smith,   Wilfred,    182,    West    Street,    Glasgow,    Chemical 

Manufacturer. 
Smith,  W.,  38,  Corn  Street,  Bristol,  Chemical  Merchant. 
Smith,  W.  Stanley,  Nag's  Head  Brewery,  Wrexham,  North 

Wales,  Brewer. 
Smithells,  Prof.  A.,  Yorkshire  College,  Leeds,  Professor  of 

Chemistry. 
Smithers,  F.  O.,  Dashwood  House,  9,  New  Broad  Street, 

London,  E.C.,  Chemical  Agent. 
Smithson,  J.,  Park  Printworks,  Halifax,  Stuff  Printer. 
Smithson,  garni.,   Raveusthorpe,   near    Dewsbury,    Yorks, 

Dyer  and  Drysalter. 
Snape,  Dr.  H.  Lloyd,  University  College,  Aberystwith,  Pro- 
fessor of  Chemistry. 


Snodgrass,  Jus.,  Budhill  Chemical  Works,  Shettleston,  near 

Glasgow,  Chemical  Manager. 
Snowdon,  Charlie,    269,   West    Ferry  Road,    Millwall,  E., 

Chemical  Works  Manager. 
Snowdon,  Jno.,  jun.,  Messrs.  Snowdon,  Sons,  &  Co.,   Mill- 
wall,  E.,  Chemical  and  Oil  Manufacturer. 
Soarues,  J.  K.,  Thames  Soap  and  Candle  Works,  Greenwich, 

S.E.,  Soap  and  Candle  Manufacturer. 
Sohn,  Chas.    E.,  22,    Southampton    Row,  London,    W.C., 

Analyst. 
Solvay,  Armand,  25,   Rue  Prince  Albert,  Brussels,  Gerant 

de  la  Soeiete  Solvay  et  Cie. 
Solvay,   Ernest,  43,    Rue    des   Champs  Elysees,   Brussels, 

Alkali  Manufacturer. 
Somerset,  H.  St.   John,  jun.,  Mount  Morgan  Gold  Mining 

Co.,  Mount  Morgan.  Queensland,  Assayer. 
Sommer,  Adolf,  corner  1st   and  Binney  Streets,  East   Cam- 
i  bridge,  Boston,  Mass  ,  U.S.A.,  Pharmaceutical  Chemist. 

Sommerviile,  Jno.  D.,  45,  Montgomerie  Street,  Kelvinside, 

Glasgow,  Analytical  Chemist. 
Soustadt,  Edw.,  Church   Fields,  Cheshunt,  Herts,  Chemical 

Technologist. 
Sorel,  Ernest,  93,  Avenue  d'Orleans,  Paris,  Engineer. 
Souther,  H.,  Dept.  of  Tests,  Pope  Manufacturing  Co.,  Hartford, 

Conn.,  U.S.A.,  Chemical  and  Metallurgical  Engineer. 
Southern,  Thos.,  Jr.,  Wheathill  Chemical  Works,  St.  Simon 

Struct,  Salford,  Manufacturing  Chemist. 
Soward,  A.   W.,  2S,   Therapia   Road,   Honor   Oak,   S.E., 

Principal  Clerk  (Legacy  Duty  Office). 
Sowerby,    Thos.    H.,    Canal    Soap    Works,    Verney    Road, 

Rotherhithe  New  Road,  S.E.,  Soap  Manufacturer. 
Sowerby,  W.  M.,  12,   Upper  Queen's  Terrace,  Fleetwood, 

Lancashire,  Alkali  Works  Manager. 
Sowter,  Alf.,  Assay  Office,  Sylvester  St.cet,  Coolgardie,  W. 

Australia,  Assayer. 
Spackman,  Chas.,  Rosehaugh,  Clitheroe,  Lancashire,  Port- 
land Cement  Manufacturer. 
Spence,  D.,  Alum  Works,  Manchester,  Alum  Manufacturer. 
Spenee,  F.,  Alum  Works   Manchester,  Alum  Manufacturer. 
Spence,  J.  Napier,  Heathtield,  Harrow-on-the-Hill,  Teacher 

of  Chemistry. 
Spence,  J.  W.,  58,  Dobbie's  Loan,  Glasgow,  Drysalter. 
Spencer,   Jno.,   Globe   Tube    Works,     Wednesbury,   Tube 

Manufacturer. 
Spencer,    J.     W.,     Ncwburn,     Newcastle-on-Tyne,    Steel 

Manufacturer. 
Sperry,    Erwin    S.,    208,    Colorado    Avenue,    Bridgeport, 

Conn.,  U.S.A.,  Metallurgist, 
Spiegel,    Dr.   Adolf,    Messel,    bci    Darmstadt,    Germany, 

Analytical  Chemist. 
Spies,    Adolph,    102,    Feuchurch    Street,    Loudon,    E.C., 

Chemical  Merchant. 
Spies,    Hermann,    102,   Fenchurch   Street,   London,   E.C., 

Chemical  Merchant. 
Spillcr,  A., Edison-Swan  Electric  Co., South  Benwell  Works, 

Newcastle-on-Tyne,  Electrician. 
Spiller,   J.,  2,  St.   Mary's   Road,  Canouhury,  London,  N., 

Consulting  Chemist. 
Spoor,  J.  L.,  Madras  Cement   Works,  Madras,  India,  Port- 
land Cement  Manufacturer. 
Sprengel,    Hermann   Johann    Philipp,    Ph.D.    (Heidelb.), 
F.R.S.,  Royal  Prussian  Professor  (titular),  Savile  Club, 
107,  Piccadilly,  London,  W.,  Chemist. 
Squire,  P.  W.,  413,  Oxford   Street,  London,   W.,   Pharma- 
ceutical Chemist. 
Squire,  Dr.  W.  S.,  Clarendon  House,  St.  John's  Wood  Park, 

N.W.,  Chemical  Engineer. 
Stafford,  Chas.  II.,  c/o  The  Birkacre  Printing  Co.,  Birkacre, 

Chorley,  Colourist. 
Stahl,  Dr.   K.   F.,  57th  Street  and  A.  V.  Ry.,  Pittsburgh, 

Pa.,  U.S.A.,  Chemical  Works  Manager. 
Stanford,   E.   C.   C,    Glenwood,    Dalmuir,  N.B.,  Chemical 

Manufacturer. 
Stauger,  W.  Harry,  Broadway  Testing  Works,  Westminster, 

S.W.,  Engineer. 
Stanley,    C.    L.,    c/o    Chas.    Stanley  and  Son,  Wath,  via 

Rotherham,  Oleic  Acid  Manufacturer. 
Stauning,  John,  Broadfield,  Ley  land,  near  Preston,  Bleacher. 
Stantial,  Frank   G.,  c/o  Cochrane  Chemical  Co.,  Everettj 
Mass.,  U.S.A.,  Technical  Chemist. 
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Staph-    II   .1  .  Spondon,  Derby, Colour  Manufacturer. 
Staples,  Sir  Natl,.  A  ,  i  art.,  LUsan,  Cookstown,  Ireland. 
Stark,  J.  K..  81,  High  lold  South,  Rock  Ferry,  Dear  Birk.-u- 

i,  Work-  Manager  I  Price's  Patent  Candli  Co.). 
Starling,  J.  II.,  3'.',  Craven  and,  London,  W.I    . 

An  ,1.\  tica]  i  Ihfi 

im,  Noel,   Poiinj  Lam    Farm,  Crouton,  Presoot,  Lan- 
Cashire,  Bog  •'■'  ,r- 
Btead,  J.  Christophnr,  Mitre  Works,  Cordova  Road,  Bow, 

K  .  Chemist  and  Manager. 
Btead,  J,  K  ,  II,  Qneen'a  Terrace,  Middlesbrough-on-Tees, 
Analytical  <  Ihemist 

id,    W.    II.    83,    Boundary    Btreet,    Liverj I;    and 

ird  I'll ,  Blackwall,  B.,  Oil  Refiner. 

St. am.,  Fred.  K.,  Detroit,  Mich.,  U.8.A.,  Manufacturing 

<  rhemSst 
Si.bliins,    J.    II.,   j  14,  Pearl   Btreet,   New   fork,  U.S.A. 

AnnU  tical  Chemist 
St     Iman,   II.    I! ,   Golftyn,   Carrick    Road,     \>r.    N.I!., 
mical  Manufacturer. 
.  I  red.  W  ,  •  o  I  iji  Sugar  Co.,  Ltd.,  Tnmanna,  Name 
Hirer,  Fiji,  Anal]  tical  <  !h(  mist 

Steel,     B      I    lot!     Northampton    and    Count]     Sol I, 

Northampton,  Headmaster. 

Colonial   Sugar   Refinery,   Sydney,   N.S.W., 
i  (  hemist. 
Stein,   Bigmund,   828,    A'auxbell    Road,    Liverpool,  Sugar 

1:.  tin.  rj  Manager. 
Bteinhart,  Dr.  <  Isoai  .1..  I.  Palace  Street  Mansions,  Bucking- 
ham G  it'-.  s\V  .  Manufacturing  i  hemist 
Btenhouae,  r.,  Townbead,  Rochdale,  Analytical  Chemist 
Btephena,   Alfred,    Dinas  Silica    W,,ik-.    Kidwelly,   Smith 

W'alf-,  Mnnager. 
Stephens,    Daniel,    The    Arlais,     Kidwelly,    South    w 

Silica  Manufacturer. 
Btephena,  fc)   E.,  Ave •  House,  Finchley,  N.  Ink  Manu- 
facturer, 
Btephens,  II.  Chaa.,  M.I'.,  Avenue  Souse,  Finchley,  X..  Ink 

Mati'ifacturiT. 
St,  in.    Arthur    1.  .    I7n,   Ashby    Road,    Borton-on-Trent, 

Brewing  <  Ihemist 
Bteuart,  1).   i:.,  Broxburn, near  Edinburgh,  N.B.,  Oilworka 
( Ihemist 

Newark,  V.I  .  D.S.  A  . 
Manufacturing  i  Ihemist. 
Stevens,  Wm.,  The  Native  Qnano  Co.,  Ld.,  19,  New  Bridge 
Street,  Blaokfl  i      E.i      secretary, 
,'!,-,   W.   J.,   Rathmines,   Brecknock    Road,   Knowle, 
Bristol,  Technical  <  Ibi  mist 
Bb  18,  Weal  Nile  Btreet,  Glasgow ;  and  Tim 

'       [fields,  Largs,  \  B    Manufacturing  Chemist 

Hospital,  London,  si.  (  bemical 

I       turer. 

Steveusoo,  w.,  Standard  Work-.,  85a,  Bonthwark  Street, 
London,  S.I   .  i  hemical  Manufacturer. 

F., Central  Assa}  Ofiloe,  Boksburg,  S.A.H., 
A  • 

.-.  r.  i  til  Seed    Mills,  Rochester,  Kent,  Seed 
Crusher, 

i  irt,  .!■  tli  llfonl,   Essex,  Sugar 

Works  Mai 

ut,  Robt,  o  n  I  to. ike.  Roberts,  and  Co.,  Warton  Road, 
Stratford,  I.  .  Chemical  Works  Mniutgcr. 
■  art.  I;   Patrick, SI,  Industr]  Plnoo,  Kirkintilloch, N.B., 
I  Ihemist 
■~ir%.  irt,  S.,  '  "    •'•  I,      I     .   Ltd .  Linoleum 

Work-.  Kirkcaldy,  N  is,  Teohnieal  Chemist. 

Graskop    Ltd.,    Pilgrim's    Rest,    S.A  i:.. 
Man  ' 

Stillmnn.    Dr    T.     B 

Hobokeo,     .V.i  .     I    S  \       Pro!    (oi     ol      Analytical 

i  Hiemistrj . 
BtiUwell,  Cbas.  M.,  65,  Full  a    York,  Us  \ 

Analytical  sod  Consulting  <  'hemist 
Stirk.  Jos.,   Perncliffe,   Bin  Bank,  Nottingham,   Brewer's 

neer. 
Stock,  I'     A     Keating,  Birchflold,  Darlingl Analytical 

and  i  "'is,iiiin:t  Chemist 
Stockdale,  Albert,  c/o  R   Dcwhursl  and  Co.,  Ltd.,  Birslsll, 

near  Leeds,  Printer, 


Btoektiale,  ffm,  IrweU  Printwork-.  Stacksteads,  near  Man- 

ster,  Calico  Printer. 
Stock-,  II.  Is .  i  ,,  Messrs.  Day  and  Martin,  Borough  Road, 

London,  S.E   Analytical  Chemist. 
Stoddait,  1- .  Wallis,  Western  Counties  Laboratory, Bristol, 

Analytical  Chemist 
Stoer,  J.,  is,  Hanover  Quay.  Dublin. 
Stoker,   G.    N.,  Government   Laboratory,   Clement'-     Inn 

Passage,  Strand.  W.C.,  Analytical  Chemist. 
Stone,  Frank,  Laboratory,  Department  of  Mines  and  Water 
Supply .  Spencer  Btreet,  Melbourne,  Victoria,  Analytical 
Chemisl  and  Am 

St- 1.1!..  Bardley  Villa,  Picardy  Hill,  Belvedere,  Kent, 

Technical  Chemist, 
Stone,  Thoe.   W.,  Chemical    Work,.  St.  George,  Bristol, 

Chemical  Manufacturer. 
Stones,  Wm.,  Northwood,  Seymour  Grove,  Old   TralVord, 

Manchester,  Chemist. 
Btorer,    Hr.   John,    29,   Bligh    street     (G.P.    lsox    880), 
Sydney,  New  South  Wales,  Consulting  Chemist. 
y,  I.  II  .  Haverbreaks,  Lancaster,  Chemical  Manufac- 
turer. 
Stowe,    W.    T.,     Inland     li  venue.     Wellington,     Salop, 

Analj  tical  i  hemist. 
Btrangman,  J.  Pirn, 

Blea  In  i 
Strong,  Colin    l;..    18,   St.   Ann     Street.   Manchester,  Oil 

Merchant, 
Stuart.    C.     E.,     29,     Mi, -ley     Street,     Nowoa-tlo-on-Ty  ne, 

Chemical  Apparatus  Dealer. 
smart.    Han'.    T.    R.,   Ardenlea,  Thorntiebank,   Qlasgow, 

Print  work-  Sub-Manager. 
stuart.  .las,.  88,  High  Street,  Hull.  Seed  Crusher  and  Oil 

Refiner. 
Stuart.  T.  W  .  7.  Livingston  Drive,  Sefton  Park,  Liverpool, 

Alkali  Works  Manager. 
Stubbs.  Augustus  J.,  13,  Calle  de  Balmes,  Graoia,  Barcelona, 

Spam,  Mining  Engineer. 
Studer,  Dr.  A.  10,  Marsden  Street, Mannhesler, Consulting 

( Ihemist. 
Stnder,  Simon  •' .  Kirbj  Villa.  Padgate,  near  Warrington, 

l .  chnical  Chemist. 
Suckert,  Dr.  ■',  J.,  85  I,  Broadway,  New  York  (Sty,  U.B.A., 

Manufacturing  Chemist. 
Sudbnrough,   Dr.  J.  J.,  I  Diversity  College,  Nottingham. 

I  ,  cturer  in  ( Ihemistry. 

Sulni.ni.    II.    I  ,.   '''".  Gracechurofa  street.   London,    K.C., 

t  ihemist  and  Metallui 
Siiinmor-.  ltertrand  S ..  e  ,,   The  Western  F.leetrie   Co.,   897, 

Smith  Clinton  Street,  Chicago.  III.,   U.S.A.,   I 
,i-t. 
Sumner.    Harold,    Butt    Hill.    Presttvieh,    Manchester.     Dyer 

ami  Bleacher. 
Sunderland,  A  .  Hainworth  Wood  Road,  Ingrow,  Kotghley, 

Teaohei  of  Chemistry 
SundstrOm,  Karl  J.,    Trenton,  Wayne  i.   .   Mich.,  1  ,S  \. 

Manufacturing  Chemist 
Sutl  V.,  88,  Vicl  -      et,  W<  stminster,  S.W  . 

Consulting  Technical  Chemist  ami  Asseyer. 
Sutherland,  I  Cotl    ie,  Uonhill,  Nil,  Chemist. 

Sutherland,  Ja*.,  c/o  British    Aluminium  Co,  Ltd.,  Lame 

II  nil., or.  t  i,    Antrim,  Ireland.  Chemist. 
Sutherland,  II    M.,  Lime  Wharf  Chemical  Works,  Falkirk, 

\i:.  Chemical  Manufacturer. 
Sutton.  P.,  London  Street,  Norwich,  Analytical  Chemist 
Sntton,  F.  Nat  renor  Gardens,  Willeeden  Green, 

n  W  .  Alkali  Works  Inspector. 
Swan,  David,  Joppa  Lodge,   Inncllan,  N.U.,  Colour  Manu- 
facturer. 

on,    i.  Nieli, ,1a-   Ruihliugs,    Ncwcastle-on- 
,  Manufacturing  Chemist 
i."   .1.  \\   .  58,  li,, '.land  I'nrk.  London,  W..  Clieiui- 

Swinburne,  Ceo.  e/o  J    Coates  .*-  Co.,  Planet  Chambers, 
i    l,,-i.   Melbourne,  Australia;  (subs.) 

Suffolk    Hon-.    Laurence   Pouctr.ey    Hill,    I   ( 

Bngit 
Swinscoe,  John  \    c/o  The  Irish  National  Condensed  Milk 

■     .  I..1  .  Clonmel,  Ireland,  Teohnieal  Chemist 
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Sykes,  James,  Springfield  Soapworks,  Heckinoudwike,  Soap 

and  Chemical  Manufacturer. 
Syme,   W.   B.,  c/o  Young's  Paraffin   Oil  Co.,   Addiewell, 

West  Calder,  N.B.,  Oil  Works  Chemist. 


Taber,  G.  H.,  juu.,  4134,  Girard  Avenue,  Philadelphia,  Pa., 
U.S.A.,  Supt.,  Lubricating  Dept.,  Atlantic  Kefining  Co. 
Tait,  Thos.,  S.,  Inverurie,  N.B.,  Paper  Maker. 
Takagi,  T.,  c  o  Sumitomo,  Kob<\  Japan,  Chemical  Engineer. 
Takamatsu,    T.,    Tokyo     University,    Japan,     Analytical 

Chemist. 
Takamine,     J.,    511,    Chamber    of    Commerce    Building, 

Chicago,  111.,  U.S.A.,  Engineer. 
Takayama,  Jintaro,  Agricultural  Chemist. 

Tasker,  G.,  Analytical  Chemist. 

Tate,  F.  H.,    9,  Hackins    Hey,  Liverpool,  Analytical   and 

Technical  Chemist. 
Tate,  H.,  juu.,  18,  Love  Lane,  Liverpool,  Sugar  Refiner. 
Tatlock,    J.,    40,    Renfrew    Street,    Glasgow,    Laboratory 

Furnisher. 
Tatlock,   K.    B.,    156,   Bath   Street,    Glasgow,    Consulting 

Chemist. 
Tatton,  Reginald    A.,  44,  Mosley  Street,  Manchester,  Civil 

Engineer. 
Taubman,  R  ,  124,  Southampton   Row,  London,  W.C.,  Ana- 
lytical Chemist. 
Taveuer,  Percy  S.,  Bonanza  G.  M.  Co.,  Box  149,  Johannes- 
burg, S.A.R.,  Cyanide  Works  Manager. 
Taylor,  Andrew,  ll,Lutton  Place,  Edinburgh,  Manufactur- 
ing Chemist. 
Taylor,  C,  Friars  Field  Villas,  Uttoxeter  New  Road,  Derby, 

Engineer. 
Taylor,  Edwin,  145,  Hooper  Street,  Brooklyn,  N.Y.,  U.S.A., 

Explosives  ( 'hemist. 
Taylor,  G.  Crosland,  Ravenscar,   Helshy,  near  Warrington, 

Electrical  Engineer. 
Taylor,  G.  Midgley,  27,  Great  George  Street,  Westminster, 

S.W..  Analytical  Chemist. 
Taylor.    G.   W.,   Dinting    Vale   Printworks,    Dinting,    near 

Manchester,  Printworks  Chemist. 
Taylor,    H.    E.,    c/o    Matthews'    White   Lead   Co.,   Ltd., 

Heblmru  on-Tyne,  Lead  Works  Manager. 
Taylor,    Jao.,    Department    of    Mines,    Sydney,    N.S.W., 

Government  Metallurgist. 
Taylor,  Jas.  Davis,  9,  Mincing  Lane,  London,  E.C.,  Chemical 

Merchant 
Taylor,  J.  Scott,  c/o  Winsor  and  Newton,  Limited,  38,  Rath- 
bone  Place,  London,  W.,  Technical  Chemist. 
Taylor,   Martin,   Ingersley,   Palmerston    Road,    Buckhurst 

Hill,  Essex,  Chemical  Works  Manager. 
Taylor,   Saml.,   64,   Coronation  Road,  Bedminster,  Bristol, 

Tanner. 
Taylor,   Thos.,   Walmersley    Bleach   and   Dyeworks,   near 

Bury,  Lancashire,  Bleacher  and  Dyer. 
Taylor,     W.     Ambrose,     Madron,     Penzance,    Cornwall, 

Chemical  Apparatus  Maker. 
Taylor,  W.  G.  1L,  56,  Meanley   Road,  Manor   Park,  Essex. 

Analytical  Chemist. 
Taylor,  W.  J.,  55,  Forsyth  Street,  Greenock,  N.B.,  Technical 

Chemist. 
Tchaykovsky,  N.  W.,  Langham  House,  Harrow-on-the-Hill, 

Consulting  Chemist. 
Teanby,  G.  W.  A.,  Laboratory,  65,  Bath  Row,  Birmingham, 

Analytical  Chemist 
Teed.  Dr.  F.  L.,  15,  Victoria  Street,  Westminster,  Loudon 

S.W.,  Analytical  Chemist. 
Teunant,  Sir  Chas.,   Bart.,  35,  Grosvenor  Square,  S.W.  ; 

and  Glen,  Peeblesshire,  N.B.   (Journals  to  St.  Rollox] 

Glasgow),  Alkali  Manufacturer. 
Pennant,  Jas.,  Dartmouth  Lodge,   Saltwell,  Gateshead  on- 

Tyne,  Alkali  Manufacturer. 
Tennille,  Geo.  F.,  c/o  Southern  Cotton  Oil  Co.,  Savannah 

Ga.,  U.S.A.,  Chemist. 
Terry,  Albert,  Verulam,  Mount  Albert  Road,  Balwyn,  near 

Melbourne,  Victoria,  Brewer. 
Terry,  Hubert  L.,  14,  Herbert  Street,  Moss  Side,  Manchester, 
Technical  Chemist. 


Tervet,  R.,  54,  Penshurst  Road,  South  Hackney,  E.    Oil 

Works  Manager. 
Tetley,  C.  F.,  Messrs.  Jos.  Tetley  and  Son,  The  Brewery 
Leeds,  Brewer.  ' 

Tetlow,   Wm.  E.,  Ash  Cottage,  Ashfield,  Dunblane,  N.B. 

Chemist. 
Thackray,  R.  B.,  Leather  Works,  Newlay,  Leeds,  Leather 

Manufacturer. 
Thew,  Walter  H.,  Talbot  House,  Arundel  Street,  Strand 

W.C.,  Director. 
Thiel,  Dr.  C.   Walther,  125,  Eccles  Old  Road,  Pendleton, 

Manchester,  Chemist, 
Thomas,  C,  Pitch  and  Pay,  Stoke  Bishop,  near  Bristol,  Soap 

Manufacturer  ;  Deputy  Chairman,  Midland  Railway. 
Thomas,  H.  Russell,  Broad  Plain  Soap  Works,  Bristol,  Soap 

Manufacturer. 
Thomas,  J.,   Brook  House,   Wooburn,  near  Beaconsfield, 

Paper  Maker. 
Thomas,    J.    W.,   2,    Hampstead   Hill  Mansions,  London 

N.W.,  Analytical  Chemist. 
Thomas,  R.  Schofield,  4,  South  Road,  Handsworth,  Stafford- 
shire, Chemical  Merchant. 
Thomas,   S.  Percy,    105,    Clova    Road,    Forest   Gate,    E., 

Technical  Chemist. 
Thomason,  Wm.,  c/o  Doulton  and  Co.,  Lambeth  Pottery, 

London,  S.E.,  Chemist.  ' 

Thomnson,  Prof.  Claude  M.,  38,  Park  Place,  Cardiff,  Pro. 

fessor  of  Chemistry. 
Thompson,  Edw.  C,  48,  Kestrel  Avenue,  Heme  Hill,  S.E., 

Manufacturing  Chemist, 
Thompson,   G.   Rudd,   57,    Dock   Street,   Newport,   Mon., 

Analytical  and  Consulting  Chemist. 
Thompson,  Gustave  W.,  c/o  National  Lead  Co.,  Marshall 

Street,  Brooklyn,  N.Y.,  U.S.A.,  Chemist. 
Thompson,   W.,  juu.,   Larkfield,    Earlestown,   Lancashire 

Sugar  Refiner. 
Thompson,  W.  G.,  Tonge  Springs  Works,   Middleton,  near 

Manchester,  Colour  Manufacturer. 
Thompson,  W.  P.,  Patent  Office,  6,  Lord  Street,  Liverpool 

Patent  Agent.  ' 

Thomson,  Alonzo  L,   10,  West  Madison   Street,  Baltimore 

Mil.,  U.S.A.,  Manufacturing  Chemist. 
Thomson,     Dr.    Andrew,     10,    Pitcullen    Terrace,    Pertli 

Chemical  Lecturer. 
Thomson,  G.    Carruthers,    4,    The    Green,    Bromborough 

Pool,  Birkenhead,  Engineer. 
Thomson,  Jas.  M.,   Royal   Gunpowder  Factory,  Walthain 

Abbey,  Essex,  Manager  (Cordite  Branch). 
Thomson,  John,  The  Grange,  Buckton  Vale,   Stalybridge 

Printworks  Manager. 
Thomson,  J.  S.,  c/o  Messrs.  Grieve  and   Co.,  West  Tower 

Street,  Carlisle,  Technical  Chemist. 
Thomson,  Robt.  T.,  156,  Bath  Street,  Glasgow,  Analytical 

Chemist. 
Thomson,  W.,    Royal    Institution,  Manchester,   Analytical 

and  Consulting  Chemist. 
Thomson,  Wm.  Thos.,  Royal  Gunpowder  Factory,  Waltham 

Abbey,  Essex,  Explosives  Chemist. 
Thorne,  Dr.  L.  T.,  8,  DyuevorRoad,  Riehmond-on-Thames  • 

and  (Journals)  Southampton  Wharf,  Battersea,  S.W.' 

Technical  Chemist. 
Thorueycroft,  Wallaee,   140,  Hope   Street,   Glasgow,  Tech- 
nical chemist. 

Thornton,    Christopher,   Allen's    Printworks,    Providence 
R.I.,  U.S.A.,  Printworks  Manager. 

Thornton,    David  II.,    Brookfoot    Dyeworks,    Briehousc 

Yorks,  Dyer. 
Thornton,    H.,    Redbourn    House,    Ford    Read,    Ashford 

Middlesex,  Analytical  Chemist. 
Thorp,    Frank   H.,   Mass.   Inst,   of    Technology,    Boston, 

Mass.,  U.S.A.,  Instructor  in  Industrial  Chemistry. 
Thorp,   W.,  28,  Victoria   Street,   Westminster,  S.W.  ;  and 

(Journals)  22,  Sinclair  Gardens,  West  Kensington,  W. 

Consulting  Chemist. 
Thorpe,    Dr.    T.    E,    F.R.S.,     Government    Laboratory, 

Clement's  Inn  1'assage,  Strand,  W.C.j  and  (Journals) 

61,   Ladbroke  Grove,  Notting  Hill,  W.,  Chief  Chemist 

(Customs  and  Inland  Revenue). 
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Tilden,  Prof.  W.  A.,  1'  U.S.,  9,  Ladbrokc  Gardens,  N'otting 

Hill,  W.,  Professor  of  Chemistry. 
Tinunins,  v.  Argyll  Lodge,  Higher  Runcorn,  Civil  Engineer. 

'J'inunis.  T.  Button,  Widne  r. 

Tipler,  Bred.    1 '..   18,   B klyn  Sue.',  Crewe,  Analytical 

( ihemist. 

Tobey,  C.  H.,  <  ollingwood,  Ontario,  ('ana. la,  Tannery 
Chemist 

Toch,  Maximilian,  o/o  Toch  Uros.,  468-472,  Wist  Broad- 
way. New  York  i  U.S.A.,  (  'li.'tnist. 

i,"  J  a*.  1'.,  I,  Chapel  Street,  Peterhead,   N.B.,  l'har- 
maeentieal  <  demist. 
Todd,  A-  M.,  804,  North  Bom  Street,  Kalamazoo,  Mich., 

I'.s.A..  Manufacturing  •  hernial. 
Toms,  1'".  Woodland,  Btatea  Analyst's  Office,  St.  Heliers, 

I .  An  ih  tieal  i  Ihemist 
Tonkin,  John,  39a,  Baal  84th  Street,  Bayonne  I  ity,  N.J„ 

i  ,8  \..  Manufacturing  <  lh<  mist. 
Tonka,   K.,   I'ackwood,    Knonlc,    mar    Birmingham,  Brass 

nder. 
TothiU,  M.   \-   1. -.  '  astle  and  Bnitengrachl   Streets,  Cape 
Town,  8.  Manufacturing  Chemist. 

.  ,!.    W,    Brantwood,    Allerton,    near    Liverpool, 
\i  mist. 

Is    Explosives    Co.,    l'erranporth, 
Cornwall,  Chemical  Works  Foreman, 
rownsend,  Chas.   1'.,  81,  Kims  Road,   Clapham   Common, 

B.W.,  Chemist. 
Townaend,  Chas.  W„   19,  Crawford   Wreet,  Port  Dnndas, 

,ii,  (  hemical  Manufacturer. 
Townaend,   Oliver  C,    Port    Dnndas,  Glasgow,  Chemical 

Manufactnrer. 
Tow-.,  Walter,  Berold's  Institute,  Drnmmond  Boad,  Bcr- 

idsey,  8.E.,  Technical  Ohemist. 

Traphsgen,  Dr.  Frank  W.,  Montana  Agricultural  Experi- 
mental Station,  Boseman,  Mont.,  I'.s.a.,  Chief  Che- 
mist. 

.  Morris  W.,  2,  Phillimore  Gardens,  Kensington,  W., 
Cnemiat. 
in  ..nil,  A  1 1.,  Tinnoth  Bouse,  ( loxton,  neat  Bochi  ster, 

I '.  mint  Work-  (  heinist. 

Trechmann,  Dr.  C.  < >.,  Warren  Cement  Works,  Hartlepool, 

(  .in.  a)  Manufacturer. 
Trehame,     F.     Gwilym,    Wrangbrook,     Llanishen,    near 

(  anlifT,  Analj  tical  •  'In  mist 
Trench,  <;..  Standard  Boose,  Faversham,  Kent;  and  the 
■  n  Powdex  Co.,  I. unite. I,  Faversham,  Explosives 
Works  Manager, 
Trewby,  Herbert,  Radnor.  House,  Bibblosdale  Boad,  Horn- 
.  N . ;  and  (Journals)  82,  St.  John  Street,  London, 
\n  ,u  tical  i  ki  mist. 
Tribe,  P.  C   M.,  Oswego,  New  York,  1   S.A.,  Secretary . 
Trimble,  Prof    H      145,  North    I Oth  Street,  Philadelphia, 

U.S.A.,  Profossoi  ol  <  homUtrj . 
Trobridge,    A.   c/o  Oldburj   Alkali   (',..,   i,.| ,,  Oldbury, 

agham,  I .  chnical  t  Ininist. 
Tin mi. in,  Saml.  I:  .  i  oiversitj  College, Nottingham,  Public 

Anal\-t. 

Traby,  Charles,   20,  High   Street,  Manchester,   Chomioal 

Manufacturer. 
Tsukiyama,  8.,  Nippon  ha,  Osaka,  Japan,  Paper 

Mill-  ( Ihemist. 
Tucker,    Alex.    !•  .    85,    Paradise    Street,    Birmingham, 

M.i  i  ii  bemist. 

Tucker,  Samuel   \  ,  Columbia  I  Diversity,   Nev.    1 

i    -\,i  in. i  m  Industrial  Chemistry . 
Tm  r.    Arthur    11  ,    Tbornbill,     mar    Wlgan,     \ 

Chemist. 
'lull...  h,  Jobn,    II,   Newton    Terrace,  Hebburn-on-Tyne, 

Analytical  <  Ihemist, 
Tnml.nl  I.  G.  W.,85,  Lnt  I     id,  Carnforth,  Lane  ishire, 

Metallurgical  t  hernial 
Tiirniiiiii,  Win.,  I..  Av iii.-  r.  1 1  liead-on-Tyne, 

Manufacturing  Chemisl 
Turiii.iill,  W.  s  .  i  ■  bill,  h.  Dton,  Dumbartonshire, 

Chemical  M  mufai  torer. 
Turner,  II   B   H.,  68,   Upper   Berkeley    Streel    Port  man 

Bqnare,  W.,  Sugar  Refiner. 

I     .1  N.,  Wbitcrooor  Leather  Works,  Nottingham, 

I.,  athi  r  Dresser, 


Turner,  Sir  J.,  Springfield,  Alexandra  Park,  Nottingham, 
Tanner. 

Tnrri,  Geo.  G.,  Sun  Buildings,  Queen  Street,  Melbourne, 
Victoria,  Patent  Agent. 

Tuthill,  Jos.  B.  T.,  Salem  Gas  Lighl  Co.,  Salem,  Oregon, 
U.S.A.,  Chemist. 

Tweedy,  Jaa.,  30Ga,  Burdett  Koad,  Bimehousc,  B.,  Metal- 
lurgical Chemist 

Twitchell,  E.,  9,  Cumberland  Building,  Avondale,  Cincin- 
nati, t  Urio,  I  .S.A.,  Candle  Works  Manager. 

Twynam,  II.,  e/n  Mono)  Morgan  Gold  Mining  Co.,  Mount 
Morgan,  Queensland,  Mining  Engineer. 

Twynam,  T.,  Elmhurst  Bgham  Hill,  Surrey,  Metallurgist 

Typke,  P.  (..  W.,  Bavenhurst, Norbiton  Park, New  Maiden, 
Surrey,  Chemical  Manufacturer. 

Tyrer,  Chas.  T.,  Stirling  Chemical  Works,  Stratford,  K., 
Manufacturing  Chemist. 

Tyrer,  T.,  Stirling  Chemical  Works,  Stratford,  E  ,  Chemical 
Manufacturer. 


U 

Uhlig,  E.  C,  c  ■.  Whitall,  'latum,  and  Co.,  4S,  Barclay 
|    New   Fork,  U.S.A.,  (ilass  Works  Chemist. 

Ullman,  .1  as.  A  ,  c  o  Jaenecke-Ullman  Co.,  586— 538,  Pearl 
Street,  New  Ynrk  City,  U.S.A.,  Chemist  and  Super- 
intendent (Printing  Ink  Works). 

I'lluiann,  Dr.  Sabbati  B,  167,   West  s.'ith  Street,    New 

York,  U.S.A.,  Manufacturing  Chemist. 
Uruney,  C,  50,  Southwark   Street,   London,   S.E.,   Manu 

factoring  Chemist 
Underbill,  Titos.  J.,  11. M.  Victualling  Sard,  Deptford,  s.i:., 

Assistant  Inspector  of  Stores. 
Underwood,  G.  B.,  Box  160,  Peabody,  Mass.,  U.S.A.,  Glue 

Works  Chemist. 

I'npiliart,  ltaviii,  17,  Victoria  Street.  Westminster,  S.W., 

Electrical  Engineer. 
Uamar,  J,  B.,  22,  Billiter  Street,  Loudon,  K.C..  Chemical 

Merchant, 


Vandenbergh,  Dr.  Frank  P.,  Erie  County  Bank  Building, 
Buffalo,  N.T.,  I  .S.A.,  Professoi  of  Chemistry. 

Van  der  I.iu.lc,  liar.. 1.1,  61,  Front  Street  West,  Toronto, 
Canada,  Chemist  (India-rubber  and  Guttapercha 
Manufacturing  I 

Vanderpoel,   l>r.    Frank,    191,   Bosevillc    Avenue,    Newark, 

N.J.,  I  .8  A..  Chemist. 
Van  Gelder,  Arthur  P.,  Columbia   I  Diversity,  New  fork 

City,  I    s  A  .  [nstruetoi  in  Chemistry, 
Van  Gundy,  Chas,  P.,  Laboratory,  B  &  0,  Ii.  B.,  Baltimore, 

Mil  ,  U.S.  \  .  Metallurgical  Chemist 
Van  lngeii.  Dudley  A.,  I8S,  Henry    Street,  Brooklyn,  N.Y  , 

U.S.A.,  ( Ihemist 
Van  Laer,  Norbert,  Black  Eagle  Brewery, Burton-on  Trent, 

Brewer's  Chemisl 

Van    Marken,  .1    t   .    c/o  (  srl ie  Ai  . ,   Lea 

Bridge  Boad,  Clapton,  N.E.j  and  (Journals)  ih, 
Wentwortb  Place,  Newi  istle-on-Tync,  Chemical  En- 
gineer. 

\  ergara,  ■'   M  ,  Vpartado  No.  237,  Bogota,  Bepnblia 
of  Colombia,  s.  America,  Metallurgioal  Chemist 

Vaaey,  T.  1- "...  6,  South  Parade,  Leeds;  Journals  to  P.O, 
Box  1449,  Montreal,  Canada.  Chemical  Engineer. 

Vaughan,  J.  I..  Alliston,  Harold  Boad,  Leytonstone,  E., 
t  Ibemical  Works  Mai 

Vautin,  Claudi    I  linghall  Street,  London,  K.C., 

Metallurgist 

Veitcb,  t  •• "  .  Chemical  W..rks,  Crieff,  NIC.  Manufacturing 
t  bemist 

Veitch-Wilson,  .1  ,  Wadhurst,  Culverden  Koad,  Balbam, 
S.W.    i  nl   Bi  l.ner. 

Verel,  W.  A..  186,  Weal  George  Street,  Glasgow. 

I,.  Kington  Street    Easl    Bosto  i,   Mass  , 

3.A., CI ii  w  orks  Foreman. 

\  i.ker-.  W.,  Rose  Hill,  Smedley  Lane,  Manchester,  Chemi- 
cal Manufacturer. 
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Vigelius,  Carl,  175,  Pearl  Street,  New  York  City,  U.S.A., 
Shellac  Bleacher. 

Vincent,  Jos.  A.,  Rooms  207-8,  421,  Chestnut  Street,  Phila- 
delphia, Pa.,  U.S.A.,  Mechanical  Engineer. 

Vlies,  Leonard  E.,  Fernroyd,  Wellington  Road,  Whalley 
Range,  Manchester. 

Voelcker,  E.  W.,  22,  Tudor  Street,  London,  E.C.,  Agricul- 
tural Chemist. 

Voelcker,  Dr.  J.  A.,  20,  Upper  Phillimore  Gardens, 
Kensington,  W.,  Agricultural  Chemist. 

Vogel,  Julius  L.,  Hillersdon,  East  Molesey,  Surrey, 
Engineer. 

Voorhees,  Louis  A.,  P.O.Box  290,  New  Brunswick,  N.J., 
U.S.A.,  Agricultural  Chemist. 

Vorster,  Fritz,  Coln-Marienburg,  Germany,  Manufacturing 
Chemist. 

Voss,  Hermann,  19,  Beckenham  Road,  Beckenham,  Kent, 
.Manure  Works  Manager. 

Vulte,  Dr.  Hermann  T.,  School  of  Mines,  Columbia  College, 
New  York,  U.S.A.,  Analytical  Chemist. 
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Wache,  Alf.,  27,  Rue  Morel,  Douai,  Frauce,  Caustic  Potash 

Manufacturer. 
Wachtel,  Gregory,   6,  Manejny  Pereulok,  St.  Petersburg, 

Russia,  Chemical  Engineer. 
Waddington,   Thos.   W.,  72,   Blackburn   Road,   Padiham, 

Lancashire,  River  Inspector. 
Wade,   Arthur  Luvian,  c/o   M.   Dechan,   Hawick,   N.B., 

Public  Analyst's  Assistant. 
Wade,  Jas.  L.,  28,  West  Kensington  Gardens,  London,  W., 

Chemical  Manufacturer. 
Wade,  John,  Wyvenhoe,  Purley,  Surrey,  Demonstrator  of 

Chemistry. 
Wade,  W.    L.    28,   West  Kensington   Gardens,   W.,   and 
(Journals)  Staines  Linoleum  Works,  Staines,  Chemist. 
Wadman,  W.  E.,  102,  Lord  Avenue,  Bayonne,  N. J.,  U.S.A., 

Manufacturing  Chemist. 
Wagner,    Dr.   Theodore    B.,    146.    East    Division    Street, 

Chicago,  111.,  U.S.A.,  Chemist'. 
Wagner,  W.  G.,  Glyndhurst,   Ealing  Common,  W.,  Analy- 
tical and  Consulting  Chemist. 
Wahl,  Andre  R.,  331,  Ashton  New  Road,   Clayton,  Man- 
chester, Technical  Chemist. 
Wainwright,  Dr.  J.  H.,  22,  West   4Gth  Street,  New  York, 

U.S.A.,  Analytical  Chemist. 
Wainwright,  Wm.,   c/o  Dublin  and  Wicklow   Manure  Co., 

Lim.,  Ballybough,  Dublin,  Chemist. 
Waldman,  Louis  J.,  P.  O.  Box   162,  Albany,  N.Y.,  U.S.A., 

Aniline  Dye  Manufacturer. 
Waldstein,  Dr.  Martin  E.,  41,  Trinity  Place,  New  York, 

U.S.A.,  Manufacturing  Chemist. 
Walker,  Archibald,  8,  Crown  Terrace,  Glasgow,  Distiller. 
Walker,   E.   Robinson,  18,   St.  Ann's   Street,   Manchester, 

Patent  Agent. 
Walker,  Henry  V.,  21,  Cliff  Street,  New  York  City,  U.S.A., 

Chemist. 
Walker,  Dr.  Jas.,  University  College,  Dundee,  Professor  of 

Chemistry. 
Walker,  Jas.   W.,  Messrs.   Alex.  Walker  &  Co.,  Irvine, 

N.B.,  Chemical  Manufacturer. 
Walker,   S.   R.,  19,  Wolsey  Street,  Radcliffe,  Manchester, 

Foreman  Dyer. 
Walker,  T.,  Eccleston  Park,  Prescot,  Lancashire,  Chemical 

Manufacturer. 
Walker,   W.    Sloane,   c/o   Walker,  Ltd.,   Litherland,   near 

Liverpool,  Tanner. 
Wallace,  Edwin  C,  Foot  of  6th  Street,  Long  Island  City, 

N.V.,  U.S.A.,  Chemist. 
Wallace,  Robt.  A.,  Dorset  Hall,  Merton,  Surrey,  Chemical 

Manufacturer. 
Wallace,  Robert,  1,  Coates  Place,  Edinburgh,  Distiller. 
Waller,   Dr.   E.,   4  40,   First  Avenue,  New   York,   U.S.A., 

Professor  of  Chemistry. 
Walsh,  F.  T.,  Lowell  Dyeworks,  Lowell,  Mass.,  U.S.A., 

Colour  Printer. 
Waltham,  T.,  Brewery,  Stockwell,  Loudon,  S.W.,  Brewer. 


I 


Walton,   F.,    114,   Holborn,   E.C. ;     and    (Journals)     16, 
Trentishoe    Mansions,    Charing    Cross    Road,   W.C., 
Inventor  and  Manufacturer. 
Want,  W.  Philip,  42,  Bishopsgate  Street  Without,  London, 

E.C,  Pharmacist  and  Editor. 
Warburton,   Thos.,    Clayton   Aniline   Co.,   Ltd.,    Clayton, 

Manchester,  Chemist. 
Ward,  G.,  Messrs.  Hirst,  Brooke  and  Hirst,  Leeds,  Chemi- 
cal Works  Manager. 
Ward,  G.  J.,  The  Cottage,  Hallam  Fields,  near  Nottingham, 

Civil  Engineer. 
Ward,  H.  Snowden,  6,  Farringdon  Avenue,  E.C,  Journalist. 
Ward,  Howard  Chas.,  Yeatton,  Hordle,  Lymington,  Hants, 

Deputy  Chairman  of  Gas  Co. 
Ward,  Thos.,  Wadebrook  House,  Northwich,  Salt  Manu- 
facturer. 
Wardale,  J.  D.,  Redheugh  Engine  Works,  Gateshead-on- 

Tyne,  Engineer. 
Warden,  Dr.  C.  J.  H.,  Medical  College,   Calcutta,  India, 

Professor  of  Chemistry. 
Warden,  Jno.  B.,  c'o  Cassel   Gold   Ext.   Co.,  Ltd.,  Van- 

couver,  British  Columbia,  Analytical  Chemist, 
Wardle,   Bernard,  Leek,   Staffordshire,   Silk   and   Cotton 

Printer. 
Wardle,  Sir  Thos.,  Leek,  Staffordshire,  Silk  Dyer. 
Wareing,  Arthur  E.,  Bedford  House,  Appleton,  Widnes, 

Analytical  Chemist. 
Wariogton,  Robt.,  F.R.S.,  Harpenden,  Herts,  Agricultural 

Chemist. 
Warner,   H.  G.,   13,   Disraeli  Road,   Forest  Gate,   Essex, 

Chemical  Engineer. 
Warren,   Fiske,   220,   Devonshire   Street,    Boston,    Mass., 

U.S.A.,  Paper  Manufacturer. 
Warren,  Jno.  Davis,  7,  Essex  Road,  Acton,  W.,  Manufac- 
turing Chemist. 
Warren,  T.  T.  P.  Bruce,  Tamworth  Villa,  Earlham  Grove, 

Forest  Gate,  Essex,  Analytical  Chemist. 
Warwick,   A.    W.,   The   Ninah    Mine,    Wickes,   Montana, 

I'.S.A.,  Metallurgical  Chemist. 
Waterfall,  W.   B.,  c/o  Avon  Manure   Co.,   Bristol ;   and 
(Journals) Thirlmere,  Clavering  Road,  Redland,  Bristol, 
Manure  Manufacturer. 
Waterhouse,  Colonel  Jas.,  Oak  Lodge,  Court  Road,  Eltham, 

Kent,  Assistant  Surveyor-General  of  India  (retired). 
Waterhouse,    Robt.,     Phcenix   Chemical     Works,     Queen 
Street,  Bradford,  Manchester,  Analytical  and  Agricul- 
tural Chemist. 
Wafes,    Edw.    A.,    Coromandel    G.    M.    Co.,    Oorgp.uin, 

Mysore,  India,  Metallurgical  Chemist. 
Watmough,  B.,  Upper  Regent  Street,    Belle  Vue,    Wake- 
field, Analytical  Chemist. 
Watson,  Alex.  Forbes,  St.  James'  Gate,  Dublin,  Chemist. 
Watson,  Chas.  Ernest,  c/o   Peter   Spence  and  Sons,  Man- 
chester Alum  Works.  Manchester,  Chemical  Assistant. 
Watson,  C.  Heron,  Bulliontield  Paper  Mill,  by  Dundee, 

N.B.,  Paper  Manufacturer. 
Watson,  Chas.  S.,  P.O.  Box  27,  Charters  Towers,  Queens- 
land, Analytical  Chemist. 
Watson,  Chas.',  36—40,   Hewitt    Street,   Gaythorn,   Man- 
chester, Manufacturing  Chemist. 
Watson,  D.,  Willow  Bank  House,  Kersal  Vale,  Manchester, 

Metallurgist. 
Watson,  Eric   E.,  Fuudicion  y  Bcneficiadora,  Antofagasta, 

Chili,  Metallurgical  Chemist. 
Watson,  G.,  16,  East  Nelson   Street,  Whitevale,  Glasgow, 

Manufacturing  Chemist. 
Watson,  Geo.   P.,  Elm  Lodge,   Halliwell   Lane,  Cheetham 

Hill,  Manchester,  Printworks  Chemist. 
Watson,  H.  Ard,  17,  Cavendish  Road,  Leeds,  Tar  Distiller. 
Watson,    Jas.,    48,    West   Park    Terrace,    South    Shields, 

Alkali  Works  Manager. 
Watson,    Jno.    C,    c/o    Daniel    Lee     &    Co.,    Castleton, 

Manchester,  Technical  Chemist. 
Watson;  Jno.,  Cement  Works,  Gateshead-on-Tyne,  Cement 

Manufacturer. 
Watson,  Jno.,  c/o   Lancaster  Gold  Mining   Co.,  T.O.  Box 

144,  Krugersdorp,  S.A.K.,Techuical  Chemist. 
Watson,    Jno.,   Henham   Villa,  Cantwell  Road,  Plumstead, 
S.E.,  Analytical  Chemist. 
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\ ..   19,   Itrompton  Avenue,  Sefton   Park,  Liverpool, 

Work-  I  Ihemiat 
A.  J.,  130,  Caixa,  Pernambuco,  Brazil,  Sugar  Works 
( Ibemiit. 
Watts,  (ha-.  W.,  49,  Goldhtmt  Terrace,  London,  N.W., 
works  i  Ihemist 

.  Fairleigb,  Hartford,  <  he-hire.   Alkali 

Worl. 

Webb,  Win.  Hubert,   Bandalstown,  co.   Antrim,   Inland, 

Linen  Manufacturer. 
Weber,  C.   Otto,  Beathneld,  Middleton  Road,  Crump-all, 
Manchester,  Analytical  Chemist 

nford,  Malvern  Bouse,  Redland,  Bristol, 
Professor  of  <  Jbemistry. 

Dtley,  Bayonm  .   N  J.,   tJ.8.  L,Oil    Refine) 
iard  0  I  'I  Works i. 

Calcutta,  India,  Vxtalyt 
Dr.  J.  B,  Iowa  Agricultural  Col  -.Iowa, 

U.S. A  .  Agricultural  <  Demist. 

Weicker,  Tl loi   .  i  o  Mi  n  '■  and  I  ri  ■  I    8.A., 

i  bemical  Manufacto 
Weigall,  Arthur  i:  ,c  o  Mount  Morgan  Gold  Mining  Co., 

Mount  U  [island,  Metallurgical  Engineer. 

Weigbtman,  Alf.  T.,  Chloridi  idfcate, 

io,  near  Mi heater,  Electro-Chemist 

■Mini.  John  I  .  ■  ■•  Powers  8s  Wejghtman,  Philadel- 
phia, Pa  .  U.S.A.,  Doctor  ol 

onel  P.   A.,o/o  Messrs.  King,  King,  and 
B  imbay,  India,  Surgeon. 
Welch,   J.   Cuthbert,    Trail.    British  Columbia,   Brewer's 
( Ihemist 

Green     Vale    Printworks.    Westhoughton. 
ishire,  I  alien  Printer. 
Weldon,  Era  Road,  New  Baafbrd,   Nottingham, 

Dyer. 
Wells,  Jas,  Gray,  Selw 1  House,  Shoanall  Street,  Burton- 
mist. 
Wells,  Dr.  J                   er,  P.< ».  Box  -'•'■.  Hackensai 
i    >  \ ..  Instructor  in  Analytical  Chemistry. 

Well-,  Pier I.  .  B6,  Joralcmon   Street  Brooklyn,  N.V., 

i    B  A.,  Patenl  Lawyer  ami  Engineer. 
Welsh,  Jas.,  Horrocks  Lane  Dyeworks,  Bed   Bank,  Man- 
chester, Printworks  Manager. 
Welsh, Thos.  L.,8,  Pi  -.  Dowanhill,  Glasgow, 

Chi  mist 
i,  w  .  Holl  Town,  Manchester. 

hr  W.,  Westcrcgeln,  Prov.  Sachsen,  G 

i   \.  .".,  Church  Avenue,  Rathmlnes,  Dublin, 
mica]  Demonstrator, 
.  Carl.  Bernburg,  Anhalt,  Germany,  Alkali  Manu- 
orer. 

ind  W.i   s  1.,  Teehnieal  Chemist  and 
Cotton-)  'ii  Expert 
Westmoreland,   J.    W.,    '.   Love    Lane,    Bestchea] 
urgical  '  Ihi 

Box  614,  Louisville,  Ky.,  1    S  I,  Chemist 
i-t. 
Wm..  II  \i    Dockyard,    Portsmouth,  Analytical 

(     lMllli-t. 

Wetter.  Jasper,  8»,    Rasei    -  ad,  W.C.,  Patent 

II    A  .  ii.,    170,  Detroit,  Michigan,  U.S.A.  Manu- 

r,  L    J.  do,   131,  Pi  pyi   Road,   New    I  -  I.  . 

i  Chemist. 
Wheelwright,  Hr.  K.  W  .  The  Oaklnnds,  Warloy,  Oldbury, 
,r  lliriiiingh 

Whiffen,    I'..    I. bard    Road,    Battersca,    I   indon,    S.W., 

Mai  -t 

Hareui  Id,  Southnelds,  B.W.,  Mnnufao- 
turing  ( Ibcmist 

Whith  n,   W.  G  .  I bard  Road,  B  S  W  . 

Manufacturing  I 
Wbltaker,   '  .  Horsfo  I  >yi  r. 

Whitaki  -II    I  gar   Mill,  ["weed   I. 

Sulltll    \\ 

>yer. 
Whitakcr,  Thorp,   Messrs.  B.   Ripley   and  Sons,  Bi 
■i  i  bemist 


White.  A.  1)..  Avenue  House,  West  Drayton,  Middlesex, 
( Identical  Manufacturer. 

White,  Arthur  1'.,  61,  Sunbridge  Bond,  Bradford,  Yorks, 
Manufacturing  Druggist. 

White.  B.  Newport,  Manor  Hill.  Marple,  Cheshire.  (  on- 
suiting  Brewer. 

White.  (J.  liantoul,  Exeter,  New  Hampshire,  I.S.A., 
i  Ihemiat 

White,  Henry,  4:t,  Woodstock  lioad,  Sheffield.  Manufactur- 
ing   i-t. 

White,  J.  Campbell.     Si  a  <  hj  ertonn,  Lord. 

White,  P.  T.,  Castle  Street,  Saffron  Hill,  London,  EC, 
Chemical  Manufacturer. 

White,  W,  (Jilehrist,  The   Hodge,   Broadbottom,  near  Man- 

el|e-l  I         mist 

White,  W.   II.,  The  Cottage,  Eillingworth,  Newoastle-on- 

Tyue,  Chemical  Manufacturer. 
White!  Wm.   T..   Messrs.  While   Bros.   &   Go„    Box   is, 

i  u.  Mass  .  r>  A  .  Leather  Manufacturer. 
Whitehead,  .1  .  Boaofa  Place,  Rochdale,  Dyer. 
Whitehead,  Robt  J.  G.,  I,   Lethington  Avenue,  Langside, 

Glasgoa .  Chemist 
Whitehead,  Wm.  T..  Mag  ig,  Prov.  Quebec,  i  .mala. 
Whitelaw,  T.  N.,  87,  Sydnej  Street,  Glasgow,  Soap  Manu- 
facturer. 
Whiteley,  R.  Lloyd,  lio.  Beeches  Komi.  West   Bromwich, 

Staffordshire,  Chemical  Lecturer. 
Whiteside,  Jno.    L-,  51,    Cannon    Street,   Bolton -le-Moors, 

i  bemical  Lecturer. 
Whittaker,  C.  J.,    Globe  Chemical    Works,   Cliurel 

Accrlngton,  Chemical  Engineer. 
Whittle.    Naylor,    Newton    Chemioal    Works,    Hyde,    near 

Manchester,  Analytical  Chemist 
Whowcll,    Y .    Carr    Bank,    Tottington,    Bury,  Lanca-hire, 

Blea 
Wiborg,  1'.  B.,  The  Aull  and  Wiborg  Co.,  Cincinnati,  Ohio, 

D.S.A,  Manufacturer. 
Wiekens,  II.  Poster,  83,  Queen  Street,  Cheapside,  London, 

I   i  iger  (Wiekeii-,  Pi 

Lin 
Wielandt,  Hr.  Win.,  AUecstrasse,  Gelsenkirchcn,  Wcstfalia, 

Germany .  ( Ihemist 
Wiggin,  W.  W  ,  Wfggio  Street,  Birmingham  Heath,  Bir- 
liani.  Nickel  Refiner, 
sworth,  Henry,  102,  Highland  Place, Syracuse,  N.i  . 

[J.SA.,  Mannfai  tui  ing  Chemist 
man,    C,    I,    Fenchurch    Avenue,    I Jon,    i.e.. 

(  heiniral  Merchant 

.  11.,  Stanford-lu-Hope,    Rssex,   Explosives  Works 

Mans 
,  I'.  L.,  Villa  Novade  I  linas  Geraes, 

Brazil,  Lssayer. 
Wiley,  M.W.,  Billsdale  House,  Tork  Road,  Weal  Hartle- 
pool. (Hue  Maker. 

Wilkie,  1    M  .'s  Work-.  Stevenston,  Ayrshire, 

N.B.,  Ex]  mist. 

Wilkin,  Sir    Walter.    K.C.M.G.,    Appold  -bury. 

B.C.,  1  east  Manufacturer. 
Wilkins,  Charles,  40,  Church  Lane,  Horn-.  \  Old  Church, 

\  ,  M  m  faotuj  ing  Perfumer. 
Wilkinson,    .).    11.     Ton-    Street.      Dudley    Hill,    Bradford, 

York-.  Chemical  Manufacturer. 
Will, W.Watson,  I,  St.  Agnes  Place,  Bennington  Park,8.X  . 

Professor  of  Organic  Chemistry. 

Benjamin,  17,  Lincoln's  Ii  ndon,  W.C., 

Patent  Agent. 
Willcox,  Oliver,  807,  Carroll  Street,  Brooklyn,  N.Y.,1    S.A., 

Ti  clinical  t  Ihemiat 
Williligg,    A.     !•'..     Ford     Cottage,     Coventry,     Varnish 

tanker. 
William-.    D.    i  •'  Jas.   Parmer,  Manufacturing    chemist, 

West  Gorton,  m  u  Manchester,   rechnical  Chemist 
Williams,  David  T  .  9,  Calvert  Terrsi  i  .  Swansi  a,  Chemist 
William  th  'Jith  Street,   Philadelphia, 

Pa  .  Is  \  .  loalytii  al  I  bomist. 
Williams,    Henry  J.,   IGl.Tremonl  Street,  Boston,  Ma--., 

I    -  A ..  i  bemical  Engineer, 
Williams,  Jno.  Taj  Wellington 

Bn  wi  r. 
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Williams,   Percy  B.,  22,   Bisham   Gardens,  Highgate,  N., 

Chemist. 
Williams,  Rowland,   Sunny  Lea,  Aldelift'e  Road,  Lancaster, 

Analytical  Chemist. 
Williams,  K.  Greville,  Simpson  Hill  House,  Heywood,  near 

Manchester,  Colour  Manufacturer. 
Williams,  Seward  W.,  8,  Brighton  Avenue,  East  Orange, 

N.J.,  U.S.A.,  Pharmaceutical  Laboratory  Manager. 
Williams,   Thos.,  Marie   Hose   G.  M.  Co.,   Ltd.,  Box   271, 

Johannesburg,  S.A.R.,  Assayer  and  Manager. 
Williams,  T.  Howell.     See  Idris,  T.  H.  W. 
Williams,  Prof.  W.  Carleton,  Firth  College,  and  23,  Broom- 
grove  Road.  Sheffield,  Professor  of  Chemistry. 
Williams,   W.  Collingwood,   G8,   Grove  Street,  Liverpool, 

Analytical  Chemist. 
Williams,  W.  J.,  Station  F.,  2215,   Bridge  Street,   Frank- 
ford,  Philadelphia,  Pa.,  U.S.A.,  Analytical  Chemist. 
Williams,   Win.    Lloyd,    Phoenix    Mills,     Dartford,    Kent, 

Chemist  and  Manager. 
Williamson,  J.  Alex.,  81,  Chevertou  Road,  Upper  Hollovray, 

N.,  Analytical  Chemist. 
Williamson,      Robt.,    Low     Walker,    Newcastle-on-Tyne, 

Technical  Chemist. 
Willson,  Thos.  L.,  St.  Catherine's,  Oat.,  Canada,  Electrical 

Engineer. 
Wilson,  A.   Poole,   National  Education  Offices,  Marlboro' 

Street,  Dublin,  Ireland,  Analytical  Chemist. 
Wilson,  Alf.,  c/o  Messrs.  J.   and   E.   Sturge,  18,  Wheeley's 

Lane,  Birmingham,  Manufacturing  Chemist. 
Wilson,  Anthony   W.,  20,  Westcott    Street,  Hull,  Colour 

Works  Manager. 
Wilson,    Cecil   H.,   31,   Minna    Road,   Burugreave    Road, 

Sheffield,  Metallurgical  Chemist. 
Wilson,  C.  J.,  14,  Old  Queen  Street,  Westminster,  S.W. 
Wilson,  David,  jun.,  Carbeth,  Killearn,  by  Glasgow. 
Wilson,  Ellwood,   10,   Belsize  Avenue,   Hampstead,  N.W., 

Chemist. 
Wilson,    E.    Siddons,    Arthog,    Goddington   Road,   Strood, 

Kent,  Chemist. 
Wilson,  Frank,  The  Brewery,    Castle   Street,  Long  Acre, 

London,  W.C.,  Brewer. 
Wilson,  G.  E.,  The  Chemicai  Works.  Oldbury,  near  Bir- 
mingham, Chemical  Manufacturer. 
Wilson,  Jno.,  74,   Bearwood   Road,   Smethwick,  near  Bir- 
mingham, Technical  Chemist. 
Wilson,  Jno.,  The  Vines,  Oxford  Road,  Runcorn,  Chemical 

Engineer. 
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JJon.  Lor.it  Secretary: 
J.  T.  Wood,  29,  Musters  Road,  Weal  Bridgeiord,  Nottingham. 
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Chairman  :  G.  T.  Boill.y. 

•  .     !! 


A.C.  J.  Cbariier. 

John  Clark. 

It.  I  OX 

O.A.  Fawsitt. 
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'  In  ii"-. 
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A.  Macdoualit. 
R,  C.  Metunea, 

Sir  R.  Pullar. 
.1.  II.  Kt adman. 
II.  Rose. 

P.    HoUeliliuiy. 

B.C.  C. St« 

R.  T.  Thomson. 


lion.  St  eretaru  and  Trt  aeun  r  s 
Thomas  Gray,  Technloal  Colleg  set,  Glasgow. 


Pm  sday,  March  1st,  1898 
Dr.  Wm.  Frew.    "The  Education  and  Training  ol  Brewers." 
Mr.  \.   Poi  bee  Wi  B.S  v    Pi  Rei  -iv,-r\  ol 

ads.'  " 


$)orK6!)irf  r^rrtion. 


Chairman  :  Thos.  Fail  1. -v. 

I  ii,-.oi,i .-  Christopher  Bawaon. 


it  tee : 


H.  R.  Aykroyd. 
I  .  W,  I- 

.1.  (oh,  n. 

N.  Farranl. 

T.  Gleiidiiiiiing. 

A.  I  i .  — . 


.1.  J.  Hummel. 
H .  Mi-n.  staokey. 
II.  K.  Procter. 
F.  W,  Richardson. 
Hulls, 

Geo.  Wanl. 


//-.,.  I.o.-.il  Si.ri  tary  ami  Tn  usurer : 

li.  u.  Procter  [pretnu),  Thi  Iforkshire  Oollege,  I^eds 
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NOTICES. 

Collective  Index. 

In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  half  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work. 

The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on  the  Society's  List. 

Each  copy  10s. 

To  Subscribers „       \2s.  6d. 

Toothers •         „         15s. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs. Eybe  and  Spottiswoodl. 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


Authors  of  communications  read  before  the  Society,  or 
auy  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Lye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Telegrams. 
The   code   address  of   Palace    Chambers  is  "  Palatable, 
Loudon,"    and   the  Society's  number   is   59.     Hence  tele- 
grams need  only   be  addressed   "  59,   Palatable,  London," 
without  words  "  Society  of  Chemical  Industry." 


LIST  OF  MEMBERS  ELECTED  23rd  FEBRUARY  1898. 

Allden,   Jno.,    Chemical    Laboratory,    Pacific  Mills,   Lawr 
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Allier,  France,  Chemist. 
Crompton,  Benj.  F.,  Church  Street,  Adlington,  Lancashire, 

Printworks  Manager. 
Curtis,  Marviu,  123,  California  Street,  San  Francisco,  Cal, 

U.S.A.,  Chemist. 
Davies,   Herbert  E.,  The   Laboratory,  2S,    Chapel  Street, 

Liverpool,  Analytical  Chemist. 
Davies,  I.eyshon,    Kames,  Kylos   of    Bute,  by    Greenock, 

N.B.,  Gunpowder  Mills  Manager. 
Deining,    Edw.    D.,    143,    Federal    Street,    Boston,   Mass., 

U.S.A.,  Editor  of  "  The  Leather  Manufacturer." 
Evans,  Ernest  U.,  The  Western   Tanning   Company,  Bed- 
minster,  Bristol,  Tanner. 
Fox,  Jno.,   76,   Butler   Street,  Oldham  Road,  Manchester, 

A  naly  st. 
Fulmer,   Elton,    Pullman,    Wash.,    U.S.A.,    Professor    of 

Chemistry. 
Golding,  Jno.,  University  College,  Nottingham,  Agricultural 

Chemist. 
Haddow,    Geo.. 

Chemist. 


2,    Grange   Terrace,   Langside,   Glasgow, 


Hamraersley,  W.   Stanley,  Longjumeau,  S.  et  O.,  France, 
Tanner. 

Heasman,  Walter,  Castle  Brewery,  Bridgnorth,  Salop, 
Brewer. 

Jackson,  Thos.,  Clayton   Chemical   Works,   Clayton,  Man- 
chester, Chemical  Manufacturer. 
Kahn,  Julius,  33,  Mercer  Street,  New  York,  U.S.A.,  Manu- 
facturer of  Rubber  Goods. 
Kynaston,  Wm.  C.  R.,  9,  Caerwys  Grove,  Higher  Tranmere, 

Cheshire,  Analyst. 
Lamb,  Osborn  R.,  59,  Carmine  Street,  New  York,  U.S.A. 
Langstaff,  Wm.,   Grasselli  Chemical  Co.,  Cleveland,  Ohio, 

U.S.A.,  Chemist. 
Loud,   Theodore    R.    L.,    Empire   Hotel,   63rd    Street   and 

Boulevard,  New  York,  U.S.A.,  Chemical  Merchant. 
Lynne,   Miss   Daisie,  c/o  American    Reduction    Co.,  1574. 

Second  Avenue,  Pittsburg,  Pa.,  U.S.A.,  Chemist. 
Lyon,  C.  W.,  244,  West  Somerset  Street.  Philadelphia.  Pa., 

U.S.A.,  Oil  Chemist  and  Manufacturer. 
Maass,    Frank,    Kingischer    and   Maass   silk    Dyting  Co 

Patcrson,  N.J.,  U.S.A..  Silk  Dyer. 
MeNaughtan,   Win.,   W.   T.    Henley's    Telegraph    Works, 

North  Woolwich,  E.,  Chemist. 
Meeds,  Alonzo  D.,  City  Hall,  Minneapolis,   Minn.,  U.S.A.. 

City  Gas  Inspector  and  Chemist. 
Mehrbach,  Wm.,  56,  East  72ud   Street,  New  York,  U.S.A., 

Chemical  Student. 
Nation,   Edmund  C,  237,    Smith  Street,   Peekskill,    N.Y., 

U.S.A.,  Manager  (Highlands  Chemical  Co.). 
Neil,    Jas.    Millar,    e/o    Cie.    Francaise    des    Petroles  de 

rAmerique  du  Sud,  Tumbez,  Peru,  Chief  Refiner. 
Nishikawa,  T.,  Sonneggstrasse  16,  Zurich   IV.,  Switzerland. 

Chemist. 

Xorris,  Albert  P.,  Chemical  Laboratory,  Pacific  Mills, 
Lawrence,  Mass.,  U.S.A.,  Assistant  Chemist. 

Obach,  Dr.  Eugene  F.  A.,  c/o  Siemens  Bros,  and  Co., 
Woolwich,  S.E.,  Chemist  and  Electrician. 

Oberholtzer,  Dr.  Vickers,  1905,  Tioga  Street,  Philadelphia. 
Pa.,  U.S.A.,  Instructor  in  Industrial  Chemistry. 

Odling,  Walter,  140,  High  Street,  Burton-on-Trent,  Cheinisr 
and  Brewer. 

Ormerod,  Ernest,  Moorfield  House,  Littleborough,  Lanca- 
shire, Chemical  Student. 

Paget,  Richard,  13,  Midland  Road,  Headingley,  Leeds;, 
Leather  Trades  Chemist. 

Parker,    W.    W.,    Whitehouse    Street    Tannery,    Bristol, 

Tanner. 
Parmelee,  C.   W.,   N.Y.  and   Boston  Dyewood  Co.,  Green 

and  West  Streets,  Brooklyn,  N.Y.,  U.S.A.,  Chemist. 
Katcliffe,  Walter,  21,  Mawdsley  Street,  Bolton,  Analytical 

Chemist. 
Rosenblum,   s.   G.,   Imperial    Chambers,   Cursitor   Street. 

Chancery  Lane,  W.C.,  Consulting  Chemist. 
Schaffer,  Herbert  A.,   347,  Brodhead  Street,   Easton,  Pa., 

U.S.A.,  Chemist  (Vulcanite  Portland  Cement  Co.). 

Scholes,  Geo.  R.,  27,  Station   Road,  Unnston,   Manchester. 

Analytical  Chemist. 
Seal,  Alfred  N.,  405,   Wister  Street,  Germantown,    Phila- 
delphia, Pa.,  U.S.A..  Chemist. 
Shepherd,  Reginald  des  F.,  Handforth,  Cheshire,  Printworks 

Chemist. 
Smith,    Andrew    B.,    123,     Dumbarton    Road,     Glasgow. 

Chemist. 
Smith,   Percy   H.,  27,  Walton  Street,  Atlanta,  Ga.,  U.S.A., 

Manufacturing  Chemist. 
Stainton,  Wm.  J.,  Erie   Co.,  Bank   Building.  Buffalo,  N.Y., 

U.S.A.,  Analytical  Chemist. 
Swanson,  Jas.  F.,  (Journals)   c/o  Gibbs   and   Co.,  Iquique, 

Chile  ;  and  (subsn.)  c  o  W.  J.  Andrew,  Bank  Buildings, 

Coatbridge,  N.B..  Technical  Chemist. 
Thompson,   G.    Treadway,    40,    Wall    Street,   New  York, 

U.S.A.,  Gas  Engineer. 
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Matting  hi  lit  on  Wednesday,  January  t6lh,  1898. 


im,    '  .    \.    KOIIN    IS    I  III     i  11  MR. 


SOME  H  BTlll'.K    EXPERIMENTS   RELATING    HO 

Till-:   MAMI    M    l'l   RE   OF  i   VAMIH.s. 

BY    .1  UOD9    r,    I  "VI:   IT,    n.  B<  ..    nii.n. 

Two   yean  ago  [|   was   ny    privilege  t<     read  before   the 
members  of  this  Section  an  account   ol   Borne  experiments 
made  with  the  viea  of  comparing  the  values  of  the  vs 
processes  for  the  production  ol  cyanides  and  ferrocyanides. 
I    arranged    the    methods    then    discussed    in    two    main 

divisions  .  — 

(,i. )  Methods  for  the  direct  prodni  tion  ol  cyanides,  using 

a-  the  source  of  nitrogen — 

(1)  the  aUnospl 

(2)  ammonia. 

(/,.)  Methods  In  which  sulphocyanidoa  are  prepared  as 

.nli  i  i  ledlate  produCtB. 

Tin-  classification  I  f 1  to   agiee  with  thai  ado| 

t   no.  an  abstract  of  which  appeared  in   the  same  issu 
the    Bociety'S  Journal  as    mv  papir.  ami.  basiug    his  conclu- 
sion! on  -nch  a  division,  he  had  come  to  regard  the  snrpho* 
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cyanides  as  offering  the  roost  likely  basis  for  a  successful 
process. 

This  is  also  my  view,  and  to-night  I  propose  to  give  an 
account  of  a  new  process,  starting  from  the  sulphocyanides 
as  raw  material. 

These  sulphocyanides,  it  will  be  remembered,  result 
almost  quantitatively  when  ammonia  and  carbon  bisulphide 
are  heated,  preferably  in  the  presence  of  some  base  such 
as  lime  or  soda,  to  10U   iu  an  autoclave. 

Their  conversion  into  cyanides  is  brought  about  in  one 
of  two  ways  : — 

(1.)  The  sulphur  atom  may  be  removed  by  oxidation, 
the  S  being  converted  to  sulphuric  acid. 

(2.)  The  sulphur  atom  may  be  removed  by  reduction  in 
the  form  of  a  metallic  sulphide. 

Of  the  reduction  methods,  I  described  two  in  detail.  In 
the  first,  the  potassium  sulphocyanide  is  heated  with  zinc 
(Playfair's  method),  forming  potassium  cyanide  and  zinc 
sulphide;  in  the  second,  iron  is  the  metal  employed.  In 
the  latter  case,  o:i  lixiviating  the  melt,  potassium  ferro- 
cyanide,  of  course,  results.  Both  these  methods,  it  will 
be  noticed,  involve  fusion.  Special  attention  was  drawn 
to  this  point  by  Mr.  C.  A.  Fawsitt  when  Dr.  Playfair 
described  his  process  to  the  Scottish  Section  of  this  Society. 

Mr.  Fawsitt  said  (this  Journal,  1892,  16)  :  "Instead  of 
converting  sulphocyanides  into  cyanides  by  fusion,  it 
seemed  to  him  far  more  rational  to  try  and  get  an  economical 
method  whereby  it  could  be  done  iu  solution.  It  was  well 
known  that  in  acid  solutions  sulphocyanides  could  be 
converted  into  cyanides  by  using  permanganate  of  potash 
.  .  .  but  the  cost  was  prohibitive,  and  the  fact  of  its 
taking  place  in  an  acid  solution  was  inconvenient,  as  the 
hvdrocyanic  acid  would  require  to  be  condensed,  besides 
the  unpleasantness  of  working  an  apparatus  containing  such 
a  poisonous  gas." 

This  paragraph  might  almost  appear'  to  have  been  the 
source  of  inspiration  to  several  recent  patentees. 

In  the  first  place  a  very  ingenious  modification  of  the 
oxidation  process  outlined  above  has  been  patented  by 
Kaschen  (Eng.  Pat.  21,678,  1895),  in  which  the  oxidising 
agent  employed  is  nitric  acid.  This  is  reduced  to  nitric  oxide 
i  NO),  which  is  evolved  with  the  gaseous  hydrocyanic  acid. 
This  latter  gas  is  absorbed  by  alkali  to  form  an  alkaline 
cyanide,  and  the  unabsorbed  nitric  oxide,  after  admixture 
with  air,  is  recovered  as  nitric  acid  to  enter  again  into  the 
process. 

A  second  mode  of  decomposing  sulphocyanides  in  solution 
is  described  in  the  English  Patents — 

Bower,  361  of  1896  :  "  Improvements  in  methods  of 
separating  the  cyanogen  compounds  from  gas  liquor  or 
other  solutions  containing  cyanogen  compounds." 

Conroy  and  Hurler,  3869  of  1896  :  "  Improvements  iu  the 
manufacture  of  ferrocyauides  from  sulphocyanides." 

In  both  these  processes  the  sulphocyanide  is  converted 
into  a  cyanide  of  iron,  from  which,  on  treatment  with  alkali. 
an  alkaline  ferrocyanide  is  obtained.  The  essential  patt 
of  each  is  the  abstraction  of  sulphur  from  sulphocyanide 
of  iron  by  heating  a  solution  of  this  under  pressure  with  a 
metal  such  as  copper  or  iron. 

A  study  of  the  history  of  the  Bower  process,  taken  from 
the  patents  8330  and  8381  of  1895,  and  361  of  1896,  shows 
that  the  method  originated  in  an  attempt  to  recover 
separately  the  ferrocyanogen  and  sulphocyanogen  compounds 
present  iu  gas  liquor  after  a  certain  treatment  originally 
described  by  Pitt  in  patent  2918  of  1882. 

This  treatment  consists  in  adding  a  sufficient  quantity 
of  metallic  iron  and  iron  salt  to  the  cold  ammoniacal  liquor 
to  convert  all  hydrocyanic  acid  compounds  and  all  sulpho- 
cyanic  acid  compounds  into  ferrocyanide  and  sulphocyanide 
of  iron  respectively.  Excess  of  lime  is  then  added  and 
the  ammonia  recovered  by  distillation  in  the  usual  way. 
The  residual  liquor,  holding  in  solution  the  ferrocyanide 
and  sulphocyanide  as  calcium  salts,  is  treated  with  an 
acidified  solution  of  cuprous  chloride,  whereby  all  the 
cyanogen  compounds  are  precipitated  as  copper  salts. 

The  precipitate  is  se]  arated  and  washed,  and  treated, 
while  still  wet,  with  finely  divided  iron  to  decompose  the 
copper  salts  into  ferrocyanide  of  iron  (which  is  insoluble), 
sulphocyanide   of   iron    (which    remains   in   solution),   and 


metallic  copper.  The  filtered  ferrocyanide  of  iron  is  treated 
with  alkali  to  give  an  alkaline  ferrocyanide,  and  the  sulpho- 
cyanide of  iron  is  obtained  in  the  solid  condition  by 
evaporation  of  its  solution. 

This  srlid  iron  sulphocyanide  Bower  originally  utilised  for 
the  manufacture  of  prussiate,  by  adding  it,  in  small 
quantities  at  a  time  and  only  towards  the  end  of  the 
operation,  to  the  melt  obtained  by  fusing  alkaline  car- 
bonates with  iron  and  animal  matter,  as  in  the  original 
prussiate  process. 

It  is  only  iu  Bower's  last  patent  that  the  conversion  of 
the  sulphocyanide  iu  solution  into  ferrocyanide  is  announced. 
In  this  patent  he  states  that  if  the  decomposition  of  sulpho- 
cyanide of  copper  by  metallic  iron  be  carried  out  at  an 
elevated  temperature  and  under  pressure  (70  lb.  per  sq. 
in.)  in  a  closed  vessel,  the  copper  first  deposited  combines 
with  the  sulphur  of  the  ferrous  sulphocyanide  to  produce 
copper  sulphide  and  ferrocyanide  of  irnn.  The  importance 
of  this  discovery  was  recognised  by  Bower,  who  now 
made  his  process  applicable  to  sulpho-eyanides  derived 
from  any  source.  His  process,  it  will  be  noticed,  depends 
upon  the  presence  of  metallic  copper  which,  durina-  the 
reaction,  is  converted  into  sulphide. 

Having  had  occasion  to  try  the  above  process  in  the 
laboratory,  and  finding  it  to  be  particularly  good,  the  idea 
presented  itself  that  possibly  the  reaction  could  be  carried 
on  with  a  cheaper  metal  than  copper,  and  that  by  this 
means  a  more  economical  process  could  be  devised.  On  trial 
it  was  found  that  the  copper  might  advantageously  be  re- 
placed by  iron,  which,  as  will  appear,  in  addition  to  being 
cheap,  also  appears  to  bring  about  a  more  rapid  decomposi- 
tion. 

Before  describing  these,  the  earliest  experiments,  it  will 
probably  lead  to  a  clearer  understanding  of  what  follows  if 
I  sketch  in  outline  the  course  pursued  in  my  work,  since 
the  steps  taken  in  this  course  mark  the  divisions  into  which 
a  description  of  the  experiments  naturally  fall. 

The  his:  experiments  were  made  with  copper  and  iron 
on  pure  solutions  of  sulphocyanide  of  iron.  These  beinu- 
satisfactory,  the  next  point  was  to  settle  whether  or  not.  a 
pure  iron  sulphocyanide  was  necessary;  in  other  words, 
whether  the  presence  of  salts  such  as  potassium  or  calcium 
chloride  interfered  to  any  marked  extent  with  the  reaction. 
No  prejudicial  effect  being  traceable  to  these  salts,  experi- 
ments were  made  on  a  large  laboratory  scale  with  what  we 
considered  the  most  suitable  material  for  a  manufacturing 
process.  These  experiments  gave  us  an  opportunity  of 
studying  the  behaviour  of  the  reaction  product  when  worked 
up  for  the  production  of  alkaline  ferrocyauides.  Here  a 
surprise  was  in  store.  This  was  the  fixation  of  a  large 
quantity  of  the  alkali  used  for  decomposing  the  cyanide  of 
iron.  This  loss  was  so  great  as  to  prohibit  the  use  of 
caustic  potash  for  extraction  ;  the  only  alkali  which  directly 
yielded  prussiate  iu  its  market  form  could  not  be  employed. 
Recourse  was  therefore  had  to  the  cheaper  caustic  soda. 
The  behaviour  of  the  not  very  well  known  product,  sodium 
ferrocyanide,  was  compared  with  the  statements  to  be  found 
about  it  in  the  various  works  of  reference.  These  state- 
ments were  found  to  be  very  meagre  and  somewhat  inac- 
curate. I  give  some  figures  which  I  hope  may  help  to 
correct  one  mistake,  and  other  figures  which  are  new,  and 
I  hope  not  without  some  value.  As  was  natural,  attempts 
were  made  to  convert  the  sodium  into  the  potassium  salt  — 
with  what  success  will  be  shown  later. 

The  decomposition  of  iron  sulphocyanide  is  represented 
by  the  equation  F-i(CNS)3  j-  2K"  =  Fe(CN)2  +  2R"S. 

I  stated  in  my  previous  paper  (this  Journal,  1896-8) 
that  what  at  first  sight  would  appear  to  be  the  equivalent 
of  this  reaction,  namely,  the  decomposition  of  potassium 
sulphocyanide  in  hot  solution  by  metallic  iron,  did  not 
take  place.  This  statement  I  have  since  found  requires 
some  qualification.  Beading  in  a  paper  by  Sternberg  that 
such  a  decomposition  of  potassium  sulphocyanide  could  be 
brought  about,  I  determined  to  repeat  the  experiment, 
substituting,  however,  for  the  iion  wile  and  iron  reduced 
from  blue  billy  (Fe2Oa)  by  strongly  heating  with  pitch,  and 
which  contained  a  large  percentage  of  carbon,  a  very  finely 
divided  and  pure  iron  (over  99  per  cent.  Fc)  reduced  from 
the  oxide  by   coal   gas.     This  new  experiment  showed  that 
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the  reaction  certainly  took  place.  The  decomposition,  how- 
ever, was  slight,  amounting  to  only  5'8  per  cent  ufter  seven 
hours' heating  at  140 — 160  C.  If  ferrous  sulphocyanide 
is  employed  under  these  conditions,  as  will  be  proved  later, 
:m  almost  quantitative  decomposition  is  readily  obtained. 

This  difference  of  behaviour  is  in  accordance  with  the 
generally  greater  stability  of  potassium  salts  a-  compared 
with  iron  salts.  Some  idea  of  the  difference  in  the  present 
case  may  be  acquired  by  looking  at  the  therrao-chemical 
equation^  ( based  on  -oinewliat  meagre  data)  for  the  two 
decompositions.  These  indicate  a  five  times  greater  heat 
development  for  the  iron  than  for  the  potassium  salt. 

SKI  vS  f  2Fe  -  2KCv  f  2FeS 

-  :  '7  i  =  •-■(04-  7)  -t-  8(28-8)  +  [18-6] 
2KCyS      21  e  ■   l-vn..  =  2KCI  ,  FeCy,  +  2FeS 
2(81-7)  +  100  =  2(100-8)+  80   .   2(28-8)  +   [63-8] 

These  values  arc  for  solutions.  With  sine  the  reaction 
is:  — 

2KCyS  r  2Zn  =  2h'Cy  +  2ZnS 
2(81-7)  =  2(64-7)  +  2(48)  +  [52*0] 

What  may  farther  aid  the  more  ready  decomposition 
in  the  case  of  the  iron  compound  is  ttiat   in   this  compound 

Fe<_  the  two  atoms   (Ko   and  S)   which  go  to 

form  one  of  the  reaction  products,  and  that  produce  a 
-table  and  insoloble  substance,  are  already  united  in  the 
snjphocyaaide  molecule.  The  reaction  may  take  nlaee 
through  the  elimination  of  I'eS  and  the  formation  of 
cyanogen  sulphide,  which  at  the  moment  of  such  formation 
il  acted  upon  by  the  metallic  iron  present,  to  produce  iron 
sulphide  and  iron  cyanide. 

A  proe.  •-  which  probably  involves  the  reaction  taking 
place    through    the    formation    and    decomposition    of    iron 

sulphocyanide  i-  that  of  Sternberg,  patented  in  Germany  in 


1 882.  According  to  this  process  the  sulphocyanide  is  de- 
composed by  heating  its  solution  with  metallic  iron  and 
freshly  precipitated  ferrous  hydrate  at  110  -12n  C.  uuder 
pressure.  The  reaction  proceeds  more  rapidly  the  greater 
the  concentration  ;  a  decomposition  of  So  per  cent,  is  said 
to  have  been  attained  in  12  hours. 

I  now  come  to  describe  my  own  experiments.  As 
already  indicated,  the  first  of  these  wire  made  on  such 
quantities  of  materials  as  could  be  heated  in  sealed  gl ass 
tubes  of  ordinary  si/e.  These  experiments  fall  under  the 
two  headings: — 

I.  Experiments  made  with  pure  solutions  of  iron  sulpho- 
cyanide. 

II.  Experiments  made  with  a  soluble  sulphocyanide, 
other  than  the  iron  compound,  in  the  presence  of  iron 
salts. 

I.  The  solution  of  ferrous  sulphocyanide  employed  was 
prepared  bv  Bowie's  method,  precipitating  cuprous  sulpho- 
cyanide from  a  pure  solution  of  the  potassium  salt,  and, 
after  well  washing  the  precipitate,  boiling  it  with  water  and 
metallic  iron,  and  filtering  from  excess  of  this  mttal  and 
the  precipitated  copper.  The  colourless  solution  so 
obtained  becomes  re.l,  owing  to  oxidation,  when  exposed  to 
the  air:    at   the  same  time   ferrous  hydrate   is  deposited. 

The  siilphocyanic  acid  suffers  no  di mpositiou  during  this 

charge.  The  solution  appears  to  be  stable  at  temperatures 
above  10u°  (  . :  a  portion  heated  alone  for  several  hours  at 
150   ( I.  suffered  no  decomposition. 

On  boiling  with  iron  or  copper  at  the  ordinary  pressure, 
no  trace  Of  ferrocyanide  results.  So  soon,  ho»e\cr.  as 
the  heating  with  iron  or  copper  is  performed  under  pressure 
and  at  a  temperature  higher  than  the  ordinary  boiling  point, 
decomposition  occurs. 

The  amount  of  this  decomposition  is  shown  in  the 
following  table  : — 


Table  I. 

— 

1. 

Fe 

7 

113-12.-. 

Pe 

7 

4 

160   ies 

3. 

Po 

7 
21 

ISO    200 

4. 

Ke 

S 

Kin     160 

2-75 

i;  7.-. 

S. 

7 

.■t 

ISO     til" 

1    • 
:t-.'7 
17-0 

8. 
Cu 

e 

a 
140—160 

•I0-6 

,i  a 

7. 

i  ii 

8. 

I     kOu 

dent  EM  vs 

21 

17u 

Inst     (bj                                         

•t2-i> 

:n;s 

1*2 

ioa 

it 

i:t 

ST. 

.-.ii  Ta/'l-  r— The  experiments  between  donblo  lines  [4  and  6)  (6  and  7)  wem  done  concurrently  in  the  one  bath. 

ron  use, (  was  in  ill  cases  the  finely  divided  iron  of  the  British  I'll  u  It ui 1  only  some  80  per  cent,  real  Ke.  and 

nut  of  metal  us.  .f  is  calculated  on  'Ins  percentage. 
1  hi    I    pper  ns.-il  was  pn  <  i|,it;iie,f  to. in  l  uSl  i,  liv  same  quantity  of  i ron  its  us.-.l  in  t. 
nit  by  sine,  and  freed  from  this  metal  by  hydrochloric  add  and  washing, 

reditcei  DuO  it  a  red  heat. 

tprotts  sulphocyanide  with  metallic  iron  (Bower's  patent), 
idc  s,. inti. ai  wen   t:iV.en  in  each  experunsnt:  the  quantttj  ol  sulphocyanide  contained  was  equivalent  to 

,      \s 


as 
a- 


In  n  I         -in,  .due  to  CVoll 

found   to  exist  in  the  cold  tnbet        i1       [ases  evolved, 
found   f'oin   later  experiments  on    s   larger    sc-ile,   were 
combustible,  and  probably  consisted  of  hydrogen  and  hj  dro- 
carbon  .  jincc  water  and  CO]  (previously  died 

when    lie  burnt.         No    sulphurous    aeiil    was 

found  in  tin-  combustion  products 

\tt,i   heating   ss  described,  the  contents  of  each  tube 
■A ash.  1 1  on  to  a  Biter  i  the  undecomposed  sulphocyanide 
was  estimated  i  i  the    filtrate  b_\  titration  with    sj|\,r  nitrate 
solution.    The  insoluble  |  com  i  rted 

sulphocyanide,  was  decomposed  by  warming  with  caustic 
soda.  The  alkaline  ferrocyanide  in  the  solution  s,,  formed 
was  estimated  by  precipitating  a-  Prussian  blue,  and  after 
redissolving  the  washed  precip  'ate  in  alkali  ami  acidifying, 
titrating  « itb  potassium  i  ermaaganatc.  The  prei 
I'russian  blue  was  net  obtain  the  ferrocyanide  free 

from  traces  "f  Bulphocyanide,  which,  -*  |,,-n  present,  causes  a 

much  tOO    high  result    tO    be    obtained.      [l   mol.  Kl    x~ 


parts)  requires  30  for  oxidation ;  30  "ill  oxidise  6  mols. 
K.l ■■.■(  y.,  (2,208  parts).] 

Table  l..  (liven  above,  shows  that  in  mosl  cases  the  snlnho- 
oyanide  decomposed  "as  converted  almost  quantit&tivelj  t" 
fei  rocyanide. 

Copper,  though  present  in  equivalent  amount,  and  the 
decomposition  carried  out  under  similar  conditions  of  tem- 
perature as  in  tlio-e  experiments  in  which  iron  was  employed, 

fhiled  in  all  cases  to  SCl    so  quickly  as    this  latter  metal.      A 

difference  also  seems  to  exist  between  tht  ition 

a  itb  coppei   prepare  1  in  different  ways ;  the  more 
t  action  ol   the  precipitated  copper  >  compared  with 
the  reduced  metal  was  probably   due  to  its  timr  stal 
di\  ision  :  the  eopp.  t  reduced  bj  coal  gas  was  decidedly  gt 

Sone  o  made  with  zinc  dust.     With 

this  metal  considerable  decomposition  took  plu  .  at  loo   C. 

(  otisiiletalile  |H'  -Mile  resulted  :  the  gase-  evolved  possessed 
n    very    dil  IT,    probably    attributable    to    the 

organic  ami 
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II. — Experiments  with  Alkaline  Sulphocyanide  in  the 
presence  of  Iron  Salts. 

The  decomposition  of  the  sulphocyanide  of  iron  by  means 
of  metallic  iron,  recorded  in  the  last  table,  being  so  satis- 
factory, experiments  were  next  tried  to  find  out  how  far  the 


decomposition  would  go  when,  in  place  of  a  pure  solution 
of  ferrous  or  ferric  sulphocyanide,  such  an  one  as  results 
on  mixing,  say,  sulphocyanide  of  potassium  with  a  soluble 
salt  of  iron  was  employed. 

That  in  this  case  equally  good  results   are  obtainable  is 
shown  in  Table  II. 


Equivalent  of  metal  as  metal 

salt 

Time  of  heating,  in  hours 

Temperature,  °C 

RC  NS  undecomposed 

„      converted  to  ferrocyanide 
„      lost  (by  difference) 


Table  II 

l. 

2. 

3. 

4. 

5. 

24 
1-05 
2 
160 

2} 

11 
2 
100 

1 

150—170 

4 

vi 

54 
140—160 

16 
130-14O 

38-0 

52  6 
9-4 

22-0 
67'5 
W5 

1S-0 

805 

0-5 

95-0 
5-0 

9V5 
6-5 

(1.)  2-3  grms.  of  pure  KCNS  in  25  c.c.  of  water  +  3'5  grms.  of  FeS04  7H20  +  5-0  grins,  of  B.P.  iron  7  ■      .  „„  f„K„„ 
<2.i  2-0         ,.  Ca(CNS).   16        ■„  +4-0       5-0       „  „  j  m  glass  t   bes. 


(S.j  9-33 
(4.)  9-33 


17.-J 
175 


17  grms.  of  solid  FeCf,  (=  33  grins,  of  Fe)  +  16  grms.  of  B.C.  ironl    in  rotating  iron 
20  „  „  (=  3'9         „  )  +  20         „  „         5        cylinder. 


The  conversion  of  the  sulphocyanide  into  ferrocyanide 
■was  now  tried  on  a  somewhat  larger  scale,  and  on  lines  more 
nearly  approaching  to  manufacturing  conditions. 

These  larger  experiments  were  for  the  mo6t  part  carried 
out  jointly  by  Dr.  Hawliezek  and  myself,  and  I  have  also  to 
thauk  Dr.  Clayton  for  timely  anil  valuable  aid  in  the 
analyses  of  some  of  the  products  obtained  at  this  stage. 

It  was  decided  to  use  in  these  experiments  the  sulpho- 
cyanide in  the  form  of  its  calcium  salt,  and  to  add  the 
aron  salt,  necessary  for  the  conversion  of  this  to  ferrous 
sulphocyanide,  in  the  form  of  ferrous  chloride.  Working 
in  this  manner,  we  were  able  to  employ  the  sulphocyanide 
solution  most  commonly,  and  directly,  produced  on  the 
manufacturing  scale,  and  also  to  avoid  contaminating  the 
Teaction  product  with  any  foreign  precipitate  such  as 
-calcium  sulphate. 

The  calcium  sulphocyanide  employed  was  prepared  in  the 
manner  described  in  my  previous  paper,  and  was  so  far 
•concentrated  as  to  contain  about  400  grms.  of  Ca(CNS)s 
per  litre. 

The  ferrous  chloride  solution  was  made  by  dissolving  iron 
borings  in  crude  hydrochloric  acid.  On  the  larga  scale  the 
borings  would  be  replaced  by  the  ferrous  sulphide  foimed 
•during  the  reaction  ;  or  spent  galvanising  liquors,  after 
neutralising  the  free  acid,  might  be  employed.  The  solu- 
tion was  used  nearly  saturated,  and  contained  FeCl2 
■equivalent  to  about  250  grms.  of  Fe  per  litre. 

The  metallic  iron  was  in  the  form  either  of  borings  (of 
which,  owing  to  the  reaction  proceeding  only  at  the  surface 
of  the  metal,  a  considerable  excess  had  to  be  present  in 
each  operation),  or  iu  the  form  of  a  finely  divided  spongy 
iron  prepared  by  reducing  the  iron  oxide  (blue  billy)  with 
coal  gas. 

The  mixed  solutions,  which  occupied  about  1  litre,  and 
contained  sulphocyanide  equivalent  to  200  grms.  of  KCNS, 
•were  heated  with  the  metallic  iron  in  an  autoclave  of 
special  construction. 

The  autoclave  was  in  the  form  of  a  horizontal  cast-iron 
•cylinder,  in  which  revolved  a  shaft  carrying  a  number  of 
paddles  as  shown.  These  paddles  reached  nearly  to  the 
circumfereuce  of  the  cylinder,  and  served  to  keep  the 
liquid  and  the  iron  in  constant  agitation.  The  shaft 
worked  through  a  stuffing  box  shown  at  A.  The  vessel 
was  fitted  with  a  pressure  gauge  B,  a  charging  hole  C, 
a  tap  D  (above  the  level  of  the  precipitate)  for  withdrawing 
samples  during  working,  and  ako  a  discharging  hole  fixed 
in  the  end  and  at  the  lowest  point  of  the  vessel.  A  further 
tap  on  the  top  served  to  release  the  pressure  when  this  rose 
too  high  ;  it  took  the  place  of  a  safety  valve.  A  ther- 
mometer was  inserted,  as  shown,  during  the  operation. 

The  reaction  was  in  nearly  all  cases  continued  until 
only  a  small  percentage  of  sulphocyanide  remained  unde- 
composed, the  paddles  meanwhile  revolving  about  40 
revolutions  per  minute.     The  temperature  was   maintained 


at  from  135°— 140°  C.  (45  lb.),  and  the  pressure  in  the 
apparatus  generally  rose  to  50 — 60  lb.  On  some  occasions 
it  showed  a  tendency  to  rise  above  this  6gure  ;  it  was  then 
reduced  by  opening  the  valve. 


The  chief  aim  of  these  experiments,  as  already  stated, 
was  to  find  out,  in  addition  to  the  yield  obtainable,  the  time 
necessary  for  complete  conversion  of  the  sulphocyanide  to 
ferrocyanide,  together  with  the  rate  at  which  this  conversion 
took  place  ;  and  further,  the  behaviour  of  the  decomposition 
product  when  worked  up  for  alkaline  ferrocyanide. 

The  time  required  for  decomposition  varied  considerably 
according  to  the  quantity  and  nature  of  the  iron  used  for 
reduction.  As  was  to  be  expected,  the  more  finely  divided 
the  iron,  the  more  rapid  the  reaction.  This  is  shown 
below : — 


Form  o^  Iron. 


Times       Percentage 
Theoretical      Sulpho-     '      Time 
Quantity     cyanide  de-|   required. 

used.      j  composed.  [ 


Borings 

Reduced  lion  . 


8-00 
1*55 

1-53 
170 

1-711 
1-70 
1-70 


92-5 
97-5 

94-11 
93-0 
85-5 
99-5 
98-0 


Hours. 

12 

7 

51 
54 
54 
.v 
5i 


In  an  experiment  with  cuprous  sulphocyanide  and  seven 
times  the  theoretical  amount  of  iron  as  bormsrs,  a  decompo- 
sition of  90-6  per  cent,  was  reached  in  9i  hours.  The 
reaction   sets  in   fairly  rapidly  at    the  start    but   the   rate 
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diminishes  vtrv  quickly  as  the  amount  of  sulphocyanide  in 
solution  decreases  and  the  iron  becomes  converted  to 
sulphide. 

This  is  clearly  seen  in  the  accompanying  curves  plotted 
from  values  obtained  in  some  of  the  experiments.  The 
percentage  <>f  ill-composition  reached  after  any  time  was 
deduced  t.y  determining  the  ratio  between  the  chloride  and 
sulphocyanide  remaining  in  solution,  and  comparing  the 
value  so  obtained  with  that  existing  at   the  beginning  of  the 
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experiment.  Tin*  chlorides  present  remained  soluble 
throughout,  and  afforded  :>  standard  of  comparison  abso- 
lutely independent  of  thi   vol i  changes  occurring  in   the 

jolul  i  -  dm  to  removal  of  the  soluble  constituents 

and   '"  loss  of  steam  by  leakage.     The  solution  ti    i 
analysed   contained    calcium    lulphocyanide   and    fen 
chloride.     The  method  of  analysis  adopted  was   to  treat  the 
portion   withdrawn    (usually   .'ice.)   nith   ■  la   to 

pitate  the  iron,  at  king  the  whole  up  to,  -a\ . 

Sou  cc,  titrating  aliqnol   portions  with  silver  nitrate,  for 
chloride    pint    snlphocyanide,     and     with     pcrmangai 
solution  foi  thi  sulpbocyanidc. 
The  following  j  ields  arc  npical  of  those  obtained  :  — 


i>i-  i 


RCN8  urn -limik-'il 

I  .'hv . 

lost  jbj 


i;  m 


Kri.ni  these  i  \|"  riments,  taken  in  conjunctinn  with  those 
earlier  given,]  think  il  might  be  safel]  concluded  that 
sulphocyanide  solution  ran  be  aim  isl  completely  decom- 
posed under  the  conditions  described,  and  that   certainly 


90  per  cent,  may  be  obtained  as  ferrocyanidc.  What  loss 
there  is,  i-  due  to  the  formation  of  HCN  and  NH^,  both  of 
which  compounds  could  be  detected  in  the  evolved  g 

As  before  stated,  the  ferrocyanide  produced  appears  to 
exist  as  ferrous  ferrocyanide.  and,  as  obtained,  it  is 
admixed  »iih  sulphide  of  iron.  This  reaction  product  forms 
a  finely  divided  black  precipitate.  Its  removal  from  the 
autoclave  was  effected  by  washing  out  with  a  good  stream 
of  water.  The  precipitate  was  then  tilter-prcssrd  and  washed. 
When  iron  borings  are  used,  the  portion  not  converted  to 
sulphide  may,  owing  to  the  grater  weight  of  its  particles, 
In  readily  separated  for  re-use  from  the  cyanogen  compound 
during  the  washing  process,  and  on  the  large  scale  tins 
separation  would,  of  course,  be  made. 

The  admixed  sulphide  and  cyanide  of  iron  was  found  tn 
be  attaekeil  readily  by  solutions  of  the  caustic  alkalis  and 
earths  (KHO,  NaHO,  Ca(OH),)  with  the  production  of  a 
soluble  ferrocyanide  and  insoluble  sulphide  of  iron.  Treat- 
ment with  hydrochloric  acid,  on  the  other  hand,  dissolved 
out  the  ferrous  sulphide,  and  left  the  cyanide  of  iron  as 
a  pale  blue  precipitate.  Thi-  cyanide  was  insoluble  in  hot 
potassium  carbonate  solution  ;  with  this  reagent,  however, 
potassium  ferrocyanide  was  produced  when  air  was  blown 
through  the  solution. 

Aiiah  -is  of  the  mixed  precipitate  showed  that  it  practically 
consisted  of  the  mixtur.  SFeS  with  tree  iron. 

In  the  cyanide   of   iron   left  after  the   treatment   of  the 

..,,,,  <  N         -'in;        ,  1*08 

mixed  precipitate  with  IK  1.  th.   ratios    j,v    =      p   and 

Mere  found.  The  compound  has  the  composition 
I.  i  A  i  j  • .-  it  thus  corresponds  to  ferrous  ferrocyanide. 
This  composition  is  confirmed  b)  its  insolubility  in  alkaline 
carbonate  solutions  iii  which  Prussian  blue  i-  soluble,  and  its 
light  colour. 

i  i  in  this  precipitate  are  to  be  obtained  the  ferrooyanida 
in  the  form  of  a  soluble  salt,  and  the  iron  sab  |  FeCIf)  to  be 
used  in  the  following  operation. 

From  what  1  have  said  above,  two  modes  of  procedure 
are  possible.      Either  the  ferrocyanide  may  be  extracted 

ilireeth  by  treatment  with  alkali,  or  the  ferrocyanide  may 
be  Ii  I'  insoluble  after  removal  of  the  ferrous  sulphide  with 

acid. 

The  question  arises  which  is  the  batter  method  to  pursue. 

From  small-scale  experiments  it  was  found  to  make  no 
in  the  yield  of  alkaline  ferrocyanide  wbichi 
method  was  followed.  In  our  experiments,  where  ii.i 
preparation  of  ferrocyanides  was  the  object  in  view,  simple 
extract  ion  with  caustic  alkalis  was  the  first  method  tried.  It 
was  ai  ili>  stage  that  a  peculiar  difficulty  presented  it  sell 
complete  extraction  of  the  ferrocyanide  it  ".is  found 
i,i  ri  ",n  \  louses  very,  large  excess  ol  alkali,  ami  this  tor 
the  reason  thai  pari  "i  the  alkali  "as  rendered  insoluble 
and  therefore  was  lost  in  the  process.  The  loss — eounlll 
great  whether  the  Bulphocyanide  decomposed  be  the  eopper 
or  the  calcium  salt— usually  amounted  to  some  18  per  cent. 
Ii  was  found  to  1"  due  to  the  formation  of  insoluble 
compounds  from  the  alkali  and  iron  Sulphide. 

Thai  loss  of  alkali  occurs  when  solutions  >if  caustic   alkalis 

and  alkaline  carbonates  are  heated  with  pure  sulphide  of 
iron,  has  been  proved  bj  I'r.  2ahorski  end  Mr.  Th 
The  values  obtained  for  caustic  soda,  caustic  p  itash,  and 
sodium  carbonate  indicated  a  tixati  in  of  one  equivalent  of 
the  alkali  bj  each  ihr.  .■  or  lour  equivalents  of  the  I 
present.  The  loss  observed  with  these  pure  materials  in 
the  ease  ot  the  caustic  soda  is  •  quivalenl  to  «  loss  of  alkali 
of  88  per  cent  In  the  recovery  of  the  ferrocyaniilc  from  the 
reaction  product  mentioned  above, 

Such  a  loss  of  course  renders  extraction  with  the  expen 
sive  potash  entirely  impracticable,  and  it  was  on  aci  unit  of 
this  difficulty  thai   the   preliminary    treatment  with  acid  to 
remove  the  ferrous  snlphide  was  tried. 

This  treatment  is  effective.  Complete  removal  of  the 
fcrrou-  sulphide  in  this  manner  leads,  hi  wever,  to  the 
production  ol  inure  ferrous  chloride  than  is  necessary,  or 
than  can  be  utilised  in  the  process: — 

2|«  \v    .    i  .1  i         -i  ,.       SRI  .    .    »FeC> 

ilh  i        I  eS        n  -      -I  ■■ 
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The  sulphur  in   the   sulphocyanide  is  combined  with  twice 
as  much  iron  after  decomposition  a?  it  was  previously. 

A  certain  loss  of  material  thus  results  whichever  method 
is  followed ;  the  loss  of  acid  is  much  less  costly  to  the 
process  than  the  loss  of  potash. 

Another  projected  method  of  reducing  the  loss  from  a 
monetary  point  of  view  was  to  use  a  cheaper  alkali  than 
potash  for  the  extraction,  and  to  extract  direct.  'The 
resulting  ferrocyanide  was  then  by  double  decomposition 
to  be  converted  to  the  potassium  salt,  or,  if  this  could  not 
be  done,  to  be  used  in  the  form  in  which  it  was  won. 

A  certain  measure  of  success  was  obtained  by  the  use  of 
caustic  soda  as  the  extracting  agent ;  and  the  attempts  made 
to  convert  this  to  the  potassium  salt  will  be  described 
later. 

The  solution  of  alkaline  ferrocyanide,  whichever  way 
obtained,  was  filtered  clear  from  insoluble  matter,  and,  after 
evaporation,  allowed  to  crystallise. 

I  was  particularly  struck  by  the  beautiful  and  ready 
manner  in  which  the  sodium  ferrocyanide  crystallised  out 
from  the  alkaline  solution*.  This  was  contrary  to  what  I 
expected.  According  to  Watts'  Dictionary,  the  sodium 
ferrocyanide  crystallises  with  much  greater  difficulty  than 
the  potassium  salt. 

I  may  say  at  once  that  the  contrary  seems  to  me  to  be 
the  case,  not  only  in  the  case  of  the  alkaline  extracts 
obtained  as  above,  but  even  in  solutions  of  the  pure  salts. 
While,  however,  solutions  of  the  potassium  salt  appear  to  be 
stable  after  long  boiling,  the  sodium  ferrocyanide  solution 
suffers  a  slight  decomposition  :  ferric  hydrate,  in  small 
quantity,  is  deposited,  and  hydrocyanic  acid   is  given  off. 

From  the  alkaline  extracts,  prismatic  crystals  of  the 
sodium  ferrocyanide,  upwards  of  lg  inches  long  and  J  inch 
broad,  were  formed  after  a  few  hours'  standing,  and,  as  a 
first  crop  in  this  form,  there  were  obtained  in  one  experi- 
ment 79 '5  per  cent,  of  the  total  ferrocyanide  originally 
present,  and  from  the  mother  liquors  a  further  14-0  per 
cent. 

In  addition  to  the  longer  prismatic  crystals,  there  were 
also  obtained  smaller  rhombohedral  ones.  Crystals  of  this 
form  seem  to  result  when  the  crystallisation  sets  in  slowly; 
a  rapid  crystallisation  gives  rise  to  long  prisms  and  r.o  riles. 
Both-  forms  appear  to  belong  to  the  same  system  ;  they 
certainly  possess  the  same  composition. 

This  composition  is  different  to  that  given  in  Wntts' 
Dictionary,  and  I  propose  to  make  it  and  the  solubility  of 
sodium  ferrocyanide  the  subject  of  a  communication 
immediately  following  this. 

To  sum  up  the  matter  so  far  described,  sulphocyanide 
of  iron  solutions  may  be  completely  decomposed  by  heating 
under  pressure  at  a  temperature  of  14(1° — 150°  C.  with  a 
metal  such  as  iron  or  copper.  As  products  there  are 
obtained  the  sulphide  of  the  metal  employed  for  the 
decomposition,  and  au  insoluble  cyanide  of  iron  containing 
practically  the  whole  of  the  cyanogen  originally  present  in 
the  iron  sulphocyanide.  This  cyanide  of  iron  is  split  up 
by  alkali  to  form  its  equivalent  of  alkaline  ferrocyanide. 

Further,  it  is  not  necessary  to  employ  pure  sulphocyanide 
of  iron  solutions;  a  solution  of  calcium  sulphocyanide  in 
the  presence  of  an  excess  of  soluble  iron  salt  is  sufficient. 
This  affords  a  ready  means  of  converting  commercial 
sulphocyanide  of  calcium  liquors  to  alkaline  ferrocyanide 
without  handling  of  solids,  and  consequently  without 
application  to  the  methods  of  fusion  which  I  have  previously 
shown  to  be  subject  to  many  difficulties  and  disadvantages." 
Before  concluding  this  portion  of  my  work,  it  may  be  of 
interest  to  state  that  an  attempt  at  the  direct  production  of 
cyanide  of  iron  from  t'S_,  and  NH3 — by  heating  under 
pressure  at  1 40n — 1 60c  C.  with  metallic  iron  and  either  ferric 
hydrate  or  ferrous  sulphate  and  caustic  soda — led  in  three 
experiments  to  yields  of  25,  26,  and  28  per  cent,  respectively 
calculated  on  the  CS.,  employed.  The  reaction  resulted  in 
a  very  dirty  and  mixed  product,  which  was  not  fully 
investigated.  It  is  possible  that  it  contained,  in  addition  to 
sulphocyanide,  formates  and  trithiomethylene  (trithioforni- 
aldchyde),  since  Loew  has  shown  that  these  substances 
result  when  CS.,,  water,  and  iron  filings  are  heated  together 
(Ber.  13,  324). 


THE  COMPOSITION  AND  SOLUBILITY  OF 
SODIUM  FERROCYANIDE. 

BV    JAMES    T.    COXROY,    B.SC,    PH.D. 

As  mentioned  in  the  previous  paper,  the  composition  of 
the  sodium  ferrocyanide  crystals  obtained  in  my  experiments 
differed  from  that  given  for  this  salt  in  Watts'  dictionary. 

Here  the  salt  is  stated  as  crystallising  with  12  molecules 
of  water  of  crystallisation.  My  preparation  appeared  to 
contain  only  10  molecules  of  water. 

A  search  through  the  better-known  works  of  reference 
made  it  clear  that  the  formula  Na.,FeCy6,  12H20  (due  to 
Berzelius)  was  the  one  most  generally  regarded  as  correct. 
It  is  the  one  accepted  by  Morley  and  Muir  in  their 
re-issue  of  Watts'  Dictionary,  but  in  addition  a  formula 
Na4FeCy6,  9H20  (Weith)  is  also  quoted. 

Both  these  formula'  are  mentioned  in  Comey's  Dictionary 
of  Solubilities,  and,  in  additiou  to  them,  also  one  of  Pebal's : 
Na4FeCy6,  10H,O. 

Considering  such  conflict  of  opinion,  I  thought  it  would 
be  as  well  to  determine  the  water  of  crystallisation  in 
sodium  ferrocyanide  obtained  from  more  than  one  source^ 
and  below  are  the  results  obtained : — 

Wafer  of  Crystallisation  of  Sodium  Ferrocyanide. 

Weight        Temp,  of  Loss, 

taken.     |      drying.  HjO. 


Own  preparation,  Lot  1  . 


Prism-shaped  crystals.  Lot  3 
Rhomb  „  „  „  4 
Pure  salt,  bouirbt 


(recrystallUed)  .. 


Grins. 

20 

2 

2 

2 

2S0 

2 

2 


110°  C. 


21li    C. 

no  c. 

210°  C. 


Mean. 


Calculated  for  Na,FeCy,,  10H.O  . 
Xa.l'et'v,;.  9H,0  . 
Na.FeCyc  12H.0  . 


Per  Cent. 
38-00 
37-30 
87-28 
35-97 
3720 
30-23 
36-68 
36-« 
37-32 

36-94 

37-20 
31-75 

tf.-.o 


An  analysis  of  the  residue  left  after  drying  atl  10-  to  120°  C. 
by  titration  with  KMnO,  semi-normal  solution  showed  it  to 
consist  of  99'5  per  cent,  anhydrous  sodium  ferrocyanide. 

This  result  and  the  above  figures  make  it  very  evident 
that  the  formula  Na4FeCy6,  10H2O,  given  by  Pebal,  is  to  be 
regarded  as  the  correct  one. 

Solubility  of  Sodium  Ferrocyanide. 

The  solubilities,  so  far  as  known,  are  given  in  Comey's 
Dictionary.     They  are  : — 

•  part  Na4I'et'y0,  1211,0  in  4-5  parts  water  at  12° C,  and 
22  parts         „  „"        100         „       „       15°5  C, 

the  two  values  being  practically  identical. 

The  data  being  so  meagre,  some  experiments  were  made 
with  the  view  of  finding  the  solubility  curve  for  this  salt 
between  ordinary  temperature  and  100°  C. 

The  apparatus  employed  was  so  constructed  that  the  salt 
could  be  dissolved  at  any  desired  temperature,  and  the 
portion  of  solution  required  for  analysis  be  withdrawn 
without  any  change  of  temperature  taking  place  during 
such  withdrawal.  The  arrangement  employed  is  shown  in 
the  accompanying  sketch. 

The  wide  test  tube  A  containing  the  salt  to  be  dissolved 
is  fitted  with  a  rubber  stopper  bored  with  four  holes. 
Through  these  enter  a  thermometer  B,  a  glass  tube  C  to 
serve  as  an  escape  for  the  air  used  to  agitate  the  solution 
and  solvent,  and  also  to  clamp  the  apparatus,  a  glass  tube  D 
for  the  passage  of  the  agitating  air  into  the  apparatus,  and 
a  tube  E  fittei  at  the  one  end  with  a  filter  and  serving  to 
conduct  the  saturated  solution  into  the  collecting  vessel  F. 
The  tube  E  slides  within  a  wider  glass  tube  set  in  the 
rubber  stopper  of  A,  and  it  is  only  during  the  withdrawal 
of  a  sample  that  the  funnel  is  immersed  in  the  solution  in  A. 
By  means  of  rubber  tubing  the  sliding  tube  E  is  connected 
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in  a  water-tight  manner  with  the  tube  through  which  it 
slides.  The  whole  apparatus  is  encased  in  a  water-bath  H. 
In  working,  air  passes  in  at  I,  and,  after  passing  through  the 
water  in  <;  (found  necessary  to  allow  for  the  evap.  ration  in 
A  which  occurs  at  boiling  point),  bubbles  through  the 
liijuid  and  salt  in  A,  Anally  escaping  through  ('. 


The 

water 


Win n  the  solution  in  A  hail   been  agitated  for  some  time 

and  at  a  constant  temperature,  the  filter  luhe  E  was  lowered 

into  the   solution  and   the  air   supply  stopped.      By  inking 
and  blowing  at  K,  the  filter  was  wasbed  out  several   times 

with  the  saturated  solnti and  finally,  if  the  temperature 

wa-  -iill  constant,  a  sample  of  the  solution  »;i-  drawn  over 
into  F. 

The  solution  so  obtained  was  weighed  ami  tbeu  evaporated 
to  dryness,  and  dried  at  110  to  constant  weight  in  a 
platinum  dish,  and  the  weight  of  the  dried  salt  taken.  The 
result  was  also  confirmed  in  some  cases  by  titration 
difference  in  the  two  weights  gave  the  quantity  of 
requisite  tor  the  solution  of  the  anhydrous  salt. 

In  nearly  all  determinations  the  agitation  was  continued 
for  < me  time  aft<  r  the  withdrawal  of  the  sample  and  a 
second  portion  ol    llie    solution  colli'  ted.      This    acted    is    a 

cheek  on  the  first  determination. 
Two  seriei  ide  :— 

I.  Tempi  i  inn.  i  iken  from  water-bath  only. 

II.  Temperature  taken  from  thermometei  in  the 
ferrocyanide  solution, 

A    comparison  of  the    solubilities    of  the   sodium   and 

n  yanides    is   shown    in   the    accompanying 

eimes,  which  an-  gnen  lor  both  anhydrous  and  crystallised 

s:il|s. 

it  will  be  observed  that  al  temperatures  below  .'.4  ('.the 
sodium  -alt  is  hs-  soluble  than  the  potassium  -nit.  \i„,vc 
i hi-  temperature  the  solubility  of  the  sodium  sa 

I  "I!  in  h.  conic-  i 

IV; loll,  in  a  paper  dealing  » ith  the  ferrocyanidi 

Walls'  Dicta' ii v,  7-  US),  states   that   the  sodium   salt, 

"  winch  is  less  soluble  than  the  potassium  s.iit,  may   he 


prepared  by  double  decomposition   of  the  latter  with  any 

salt  of  sodium." 


Temperature, 

' 

Iiki  parts  Water  di-- 

Series. 

Na.FeCji 

NaJeQva, 
lOH.O. 

I. 

II. 
I. 

11. 

I. 

II. 

I. 
11. 

18 

20 
M. 

5:1 

1  as 

177 
90 

'»; 

•■•< 
W't 

ri6-< 

)  lira 

.  I7-8J 

I  I7':«i 

30-1 

,  W8 

'  :57- 1 

41-7 

vi  ■ :. 

M'8 

BV-S 

58*1 

fSl-8 

161-4 

88-0 

28-9 

.11-8 
319 

7!  'i 
7«"8 

ss'l 

80*1 
UB*I 

146-n 

1 57-11 

155-0 

158-8 

161-0 

Thai  part  of  his  statement  regarding  the  solubility  is.  we 
have  seen,  only  partially  true  ;  the  same  may  be  said  also 
of  that  portion  relating  to  the  preparation  of  the  sodium 
salt. 


16t 


Temfjtrajtur* 


f*4  R   <S; 
10  /I,  (I 


■e  K,  >>  Ok 

•  A„t  r.   ,  i;. 


lOO'C. 


Tlie  solubility  curve  just  given  tells  us  at  what  concentra- 
tion sodium  ferrocyanide  may  he  expected  to  crystallise 
from  it-  solution  in  water  .-  it  does  not  follow  that  crystal- 
lisation will  set  in  at  the  same  .  onccntration  when  the 
solvent  is  not  pure  water,  hut  is  a  solution  of  sniii.  salt 
1  than  sodium  ferrocyanide  I  he  solubility  of  sodium 
ferrocyanide,  nol  in  water,  but  in  such  mixed  solutions,  is, 
under  fixed  conditions  of  temperature,  the  key  as  to  whether 
this  ferrocyanide  will  crystallise  out.  Indeed,  the  sodium 
ferrocyanide    may   not    separate   at    all    if   potash  salts    are 

present    in    solution,    but     only    potassium    ferrocyanide 

II   \  -'.lllisr   ollt 

This  the  following  experiments,  tried  after  making  the 
solubility  determinations  to  be  given  later,  will  prove. 

Crij  tiil/is, ilimi  qf  Alkaline  Ferrocyanides  in  presence  of 
Alkaline  <  'arbonates, 
i.  60  grow.  (0*87  equiv.)  K  <  <  >,  were  dissolved  in 

hot  water  ai.  I    added    to  SO  gnus,    mi-  I  1  e'|inv.  1  \.i   I  ,  1   v, 
1.  II  II  dissolved  in  50CC  hoi  water. 

Immediately  on  cooling,  en  stals  of  potassium  ferro- 
cyanide began  to  separate  out,  and  in  a  fen  hours  si:  pet 
cent,  of  the  total  ferrocyanide  present  hud  crystallised  as 
the  potash  salt,  I  Ins  value  rose  on  longer  standing  to 
M  per  cent. 

II.  .'in  guns,  in-'.ii  equn  1  NajCO  «viv  dissolved  in 
i.'i"ee.  hot  water,  ami  added  to  SO  guns.  (1147  equiv.) 
K  I  .1  \, .     II  '  1  dissolved  in  100  0.0.  hot  water. 

No  crystal    formation   oeourred    until   the   bulk   of  the 
liquid  had  been  reduced  by  one  half,     Well  formed  en 
ol  the  potassium  rerrooyanide  admixed  with  more  massive 
crystals  of  the  sodium  ferrocyanide  wen-  then  obtained  in 
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not  very  large  amount.  The  presence  of  each  ferroeyanide 
was  confirmed  by  the  analysis  of  the  two  lots  of  separated 
crystals. 

From  such  admixtures,  theu,  the  sodium  ferroeyanide  may 
be  obtained  ;  but  the  tendency  is  to  form  the  potassium 
ferroeyanide,  and  this  almost  quantitatively  if  potassium 
carbonate  is  present  in  large  excess. 

Crystallisation  of  Alkaline  Fcrrucyanides  in  presence  of 
Alkaline  Chlorides. 

I.  Experiments  were  carried  out  in  a  similar  manner  to 
those  performed  with  the  carbonates. 

With  60  grms.  NaCI  (1-02  equiv.)  and  50  grots.  K,FeCy6, 
3H20    (0-47   equiv.),   it    was    found    possible    to    obtain 


91  per  cent,  of  the  ferroeyanide  in  the  form  of  the  crystal- 
line compound  Xa4FeCy6,  10H.,O. 

II.  On  the  other  hand,  with  a  mixed  solution  containing 
60  grms.  KCl  (0-s  equiv.)  and  50  grms.  Xa4FeCys,  10H..O 
(0-41  equiv.),  it  was  found  possible  to  obtain  60  per  cent. "of 
the  ferrocyauide  as  the  potash  salt.  Farther  crystallisation 
led  to  an  admixture  of  sodium  and  potassium  ferrocyanides 
with  chlorides. 

Here  again  we  see  that  by  altering  the  conditions  it  is 
possible  by  means  of  alkaline  chlorides  to  convert  sodium 
ferroeyanide  into  potassium  ferroeyanide,  and  rice  rersd. 

The  tendency  is,  however,  towards  the  formation  of  the 
sodium  salt. 

The  explanation  of  these  phenomena  is  given  by  the 
following  table : — 


Number 

of 
Determi- 
nations. 

Salts  present. 

Teinnern.  ]         Grms.  of  each  Salt  per 
lempera-                 100  gTm&  Water 

ture.                       (in  Mixture). 

Separate  Solubilities  of  the 

s.Uis  in  Pure  Solution 

(Gnus.  Salt  per  100  H20). 

8 
4 

|  Potassium  ferroeyanide,  sodium  carbonate   \ 

°C.                JJ113CO3              K,Fcfv6 
22                        29'9                         26-7 
97                        42-1)                         27-5 

N14CO3              K,Fet'ys 
23-8                    ai-88 
4b  5                         71'UO 

1 
3 

]  Sodium  ferroeyanide.  sodium  carbonate. ...  \ 

NajCOj              Na,FeCyc 
22                        22-ii                           6'5 
93                        29-8                         S6'S 

NaC03 
23  S 
4jtf 

Na,FeCy6 

19 
62 

•• 

Potassium  ferrocyauide,  potassium  carbonate            20 

K,FeCy6 

o-o 

•• 

•• 

3 

2 

|  Potassium  ferroeyanide,  sodium  chloride  . . .  1 

21) 
93 

NaCI                 K,FeCy,i 

21',-li                         17-8 
27-4                         35-9 

NaCI 
36-0 
39*8 

K,reCy,; 

21-0 
62 -0 

2 

1 

I  Potassium  ferroeyanide,  potassium  chloride  ■! 

21 
99 

KCl                  K,FeCv£ 
27-2                         f2 
39B                         170 

KCl                  K,FeCys 
35-0                         21-0 
56'0 

2 

21 
90 

NaCI 
29-0 
24'7 

Na,FeCy6 

5-8 
2T3 

i 

NaCI 

36-0 

39-11 

Na.FeC.Vs 
18 
61 

The  values  given  for  the  solubilities  are  the  mean  values 
calculated  from  the  number  of  concordant  experiments 
given  in  col.  1. 

In  the  admixed  potassium  ferrocyauide  and  sodium 
carbouate  the  same  results  were  obtained  at  the  lower 
temperature  (22°  C.) — 

(rt)  By  agitating  K4FeCy6  andydrous  +  Xa2C<  >:1  in 
Na.-C'0.,  solution. 

(6)  By  agitating  K.FeC'yG  anhydrous  +  Na2C03  in 
K4FeCy6  solution. 

(c)  By  agitating  1  equiv.  Na,FeCy6  with  1  equiv.  K.C<  1. 
in  water. 

(d)  By  agitating  after  addition  of  Na2C03  1  equiv.  to  c. 
The  values  given  for  97°  were  obtained   by  dissolving 

K4FeCy6  in  NaX'03  solution. 

In  the  admixed  chlorides  and  ferrocyanides  of  the  same 
metal,  the  values  given  for  the  ferroeyanide  solubilities  at 
20°  are  probably  too  high.  This  is  due  to  the  method  of 
analysis,  the  ferroeyanide  being  estimated  by  titration  with 
semi-normal  potassium  permanganate  solution.  As  in 
some  of  these  cases  the  permanganate  required  amounted 
to  only  0-2  c.c,  any  error  in  the  titration  would  make 
a  big  difference  in  the  relative  amount  of  ferroeyanide 
found. 

At  ordinaiy  temperature  we  might  say  that  ferrocyauide 
of  potassium  is  very  slightly  soluble  in  saturated  KCl 
solution,  and  ferroeyanide  of  sodium  is  very  slightly  soluble 
in  saturated  NaCI  solution. 

Similarly  we  find  that  in  admixtures  of  ferrocyanides 
and  carbonates,  each  ferrocyauide  is  very  little  soluble  at 
ordinary  temperature  in  the  solution  of  the  carbonate  of  its 
own  metal. 

The  table  shows  this  clearly  tor  sodium  ferroeyanide  in 
sodium  carbonate  solution. 


With  regard  to  a  mixture  of  potassium  carbonate  and 
potassium  ferroeyanide,  Dr.  Hetherington  has  shown  that 
the  latter  salt  is  practically  insoluble  in  presence  of  the 
former.  Serving  as  a  confirmation  to  this  is  the  fact  that 
addition  of  excess  of  potassium  carbonate  to  the  solution  of 
admixed  sodium  and  potassium  ferrocyanides  and  carbonates 
(equal  1  equiv.  KXO3  to  solution  c  given  above),  throws  all 
but  traces  of  the  ferroeyanide  out  of  solution. 

Returning  now  to  the  experiments  on  the  mutual 
convertibility  of  sodium  and  potassium  ferrocyanides,  we 
fiud  that  what  practically  decides  the  result  is  the  solubility 
of  the  desired  ferroeyanide  in  the  presence  of  the  salt  from 
which  it  derives  its  metal — sodium  or  potassium,  as  the  case 
may  be. 

Thus,  considering  the  conversion  of  potassium  ferro- 
cyauide into  the  sodium  salt  by  means  of  sodium  chloride, 
the  first  addition  of  a  small  quantity  of  the  sodium 
chloride  gives  a  solution  in  which  we  may  consider  four 
salts  to  exist  side  by  side.  These  salts  are  the  chlorides 
and  ferrocyanides  of  potassium  and  sodium.  The  addition 
of  more  sodium  chloride  tends  to  increase  the  quantity  of 
sodium  ferroeyanide  existing  in  the  solution.  It  also 
reduces  the  solubility  of  this  salt,  and  at  a  certain  concen- 
tration, begins  to  throw  it  out  of  solution.  This  allows  the 
conversion  of  more  potassium  ferroeyanide  to  sodium 
ferroeyanide  to  take  place,  and  as  this  fresh  portion  formed 
is  removed,  the  reaction  proceeds  farther,  until,  as  I  have 
^howu,  a  conversion  of  over  90  per  ceut.  may  be  effected. 

A  similar  explanation  applies  to  the  other  conversions. 

These  explanations  may  possibly  be  considered  long  and 
unnecessary.  I  give  them,  however,  because  they  were 
forcibly  brought  to  my  mind  by  a  study  of  the  solubility 
factors  of  the  mixed  solutious.  It  is  a  fact  which  can  only 
be  made  clear  by  experiment,  that  the   convertibility  of  one 
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salt  into  a  second,  where  both  salts  are  soluble,  cannot  be 
correctly  argued  from  the  solubilities  of  the  individual  salt- 
in  water,  as  is  frequently  done.  For  safe  guidance  in  a 
technical  process,  the  solubility  of  the  products  of  each 
possible  combination  in  any  particular  system  must  be 
known. 

In  conclusion,  I  would  like  to  state  that  I  am  permitted 
to  read  these  papers  through  the  kindness  of  the  Directors 
of  the  United  Alkali  Com]. any,  Limited. 

The  experiments  were  all  tarried  out  in  the  Company's 
Central  Laboratory,  Widnes,  and  under  the  direction  of 
Dr.  Hurt.  r.  To  him  are  m\  thanks  especially  due  for  his 
many  valuable  suggestions,  and  for  the  interest  taken  in 
this  work  daring  it-  progress  from  stage  to  stage. 


Discussion. 

The  Chairman  remarked  thai  the  preparation  of  such 
Substances  as  ferrous  and  cuprous  sulphocyanide  .in  a  latere 
scale  was  extremely  interesting,  owing  to  the  many  reactive 
properties  these  substances  possessed,  lie  asked  whether 
Or.  Conroy  had  tried  them  as  absorbents  in  gas  analysis, 
a6,  owing  to  the  ease  with  which  they  were  oxidised,  the] 
might  be  of  value  for  the  estimation  of  oxygen.  In  regard 
to  the  formation  of  "cyanide  of  iron"  from  cyanogen 
sulphide  as  an  intermediate  product,  as  suggested,  he 
thonght  it  more  probable  that  a  complex  cyanogen  com- 
pound was  the  origin  of  the  "  cyanide  of  iron  "  ;  and  would 
like  to  know  whether  Dr.  Conroj  had  found  any  evidence 
of  a  compound  containing  proportionately  more  iron  than 
ferrous  sulphocyanide  in  his  experiments.  The  loss 
referred  to  in  the  table  given  seemed  considerable.  Had 
Dr.  Conroy  been  able  to  ascertain  what  products  were 
formed  to  account    for    this    loss,  or   did    the    ammonia   and 

other  gases  that  were  evolved  in  the  decomposition  really 
represent  it'/  The  Chairman  also  mentioned  the  value  of 
Victor  Meyi  r's  air  hath  for  drying  substances  at  a  constant 
temperature,  and  described  the  apparatus.     In  respect    to 

the  neat  apparatus  llr.  t'nnn.v  used  for  his  solubility 
determinations,  how  long  did  he  find  it  necessary  to  pass 
the  current  of  air  in  order  to  obtain  a  saturated  solution? 

Dr.  Conbot,  in  reply  to  the  Chairman,  said,  with  regard  to 
the  loss  shown  during  decomposition  of  the  sulphocyanides, 

the  am I  of  gas  given  off  did  di  t.  apparently,  correspond 

with   the   I f  even    -'.    pel    cent.     The    quantity  of  gas 

was  small,  amounting  to  four  hue-  or  so.  Most  of  the 
loss  he  thought  «as  flue  to  errors  in  manipulation.  Such 
loss  as  was  due  to  formation  oi  ammonia  was  not  separately 
estimated;  the  loss  was  really  very  slight,  With  regard 
to  the  Intermediate  formation  of  cyanogen  sulphide,  he  only 
threw  out  this  as  a  suggestion.  He  bad  tried  si  me  experi- 
ments in  which  cyanogen  sulphide  was  heated  with  metallic 
iron,  and  certainly  gjt  Prussian  blue  formed,  but  this  was 
admixed  with  much  Bulphocyanide.  These  exreriim 
were  not  carried  out  under  pressure,  but  wen  merer] 
qualitative  and  performed  111  test  tul  es  '  lyanogen  sulphide 
seemed  to  have  been  acenratel]  Investigated,  and  it  vas 
known  to  yield  sulphocyanide  and  cjanidc  when  treated 
with  reducing  agents,  n.  had  performed  no  experiments 
which  would  sh.iu  whether  the  compound  "cyanide  of 
iron"  would  contain    more   iron    than   that   shown   in   the 

formula     Pi   CN)     '.and  it   was   quite    i ible    that    the 

compound  was  not  originallj  existent   in   the  reaction   pro- 
duct;  it    had    been   formed  on  dissolving   in  hydrochloric 
acid  the  ferrous  sulphide  present  in  this  product. 
As  to  aii\  probable  use  of  ferrous  sulphocyanide 
Orbent  in  gas  analysis,  he  bad  not  tried  any  expi  rin 
but  he  thought  ii  might   prove    s  useful  absorbent    for  small 
quantities  of  oxj 

In  rcph  to  the  Chairman's  questions  in  connection  with  his 
second  paper,  Dr.  Conroj  said  that  solution  was  complete 
after  a  quartet   oi  an  hour1  a;  n  sample  was  then 

taken  and  the  agitation  continued    ther  10  minuti 

so,  when  a  second  Bample  was  withdrawn.  The  two  values 
for  the  solubility  given  tit  any  particular  temperature  were 
obtained  from  two  portions  of  solution  so  collected.  His 
experiments  were  don.-    in    an  ordinary  bath,  but    the  Victor 

Meyer  constant-temperature  bath  would  have  been  much 
more  convenient. 


ionTjon  &ectfon« 


Muling  held  oh  Monday,  January  3rd,  1898. 
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THK  EFFECT  OF  DIFFERENT  TEMPERATURES 

IN  THK  EXTRACTION  OF  TANNING 

MATERIALS. 

IiV   .1.   COBDOH    l'AKKKlt,   PH.D. 

Contribution  from  the  London  Leather  Industrial  Research 
Laboratory,  Hi  rold't  Institute,  Bermondsey. 

(Abstract.) 

In  a  paper  that  appeared  in  this  Journal,   1895,    134,  ol 

the  joint  authorship  of  I'rof.  11.  R.  Procter  and  myself,  a 
new  method  was  described  of  measuring  the  colour  con- 
tained in  a  solution  of  tanning  material  of  a  known  strength. 
\  second  paper  of  theirs.  ,.n  the  effect  of  different  tempera- 
tures in  the  extraction  of  tanning  materials,  appeared  in  the 
same  volume  of  the  Journal,  p.  635.  The  hitter  paper 
dealt  with  eight  of  the  most  common  tanning  materials,  \- 
the  information  given  in   these  papers  has  been   found  to  be 

of  considerable  use  in  the  tanning  trade.  I  have  carried  the 

research  further,  and  examined  all  the  other  tanning 
materials  that  arc  used  to  any  extent  in  this  country.  The 
accuracy  of  the  results  formulated  in  the  two  published 
papers  has  in  most  cases  been  home  out  ;  and  on  comparing 
the  figures  WW  to  be  presented  to  van  with  thus,  of  the  pa  pels 

referred  to.it  will  be  clearrj  seen  that  the  greater  pan..) 
the  tanning  materials  give  off  their  strength  most  readily 
at  a  temperature  of  about  60  degrees.      No  hard-and-fast 

rule  can  be  laid  down,  however,  as  each  material  appears 
to  possess  some  peculiarity  of  its  own. 

The  method  of  extraction  and  of  colour  measurement  of 
the  tanning  materials  novi  examined  has  been  the  same  as 
that  before  adopted.  This  oourse  was  followed  so  that  the 
results  might  be  comparable  ot  the  research  as  a  whole. 

\  suitable    quantity  of  the  tanning  material    was    ground 

to  a    moderately   tine  powder  in   one   of   Burroughs  and 

\\  ellcom.  's  drug  mills:  a  portion  of  the  powder  was 
w  .  ighed  out  and  placed  in  a  bca'.er,  at  the  bottom  of  which 
wa-  some  pun  -iIi.t  Band  :  ami  in  this  a  siphon  filter  was 
inserted,  as  described  in  a  published  paper  by  Prof 
Procter.  In  employing  this  method,  1  have  tried  to  approxi- 
mate as  much  as  possible  in  principle  to  th.  process  of  the 
tanyard. 

The  beakci  was  now  put  into  a  water-bath,  and  the 
material  was    covered    with  distilled    Water,  and    allowed    to 

macerate ovei  night  (circa  16  hours)  .  after  which  the  bath 

wa-  heated  so  that  a  llier in.  t.T  inside  the  beaker  reached 

the  required  tt inperutiiic,  and  the  extraction  commenced; 
the  liquor,  as  it  siphoned  slowly  over,  was  replaced  by 
watei  of  the  s  im.  temperature  as  that  required  forextrac 
tion,  ami  percolated  through  the  material ;   a   litre  of  liquoi 

wa-  thus  extracted  in  from  '.'  '.      1    hours. 

This  SUpplj    .  t  'water    was  found  to  he  practically  sufficient 

to  extract  all   the  available  tannin  and  colour;    verj    small 

tional    quantities    of    these    being     obtained,    when,    for 

experiment,  a  Becoud  litre  was  percolated  at  the  same 
tempi  ratine. 

The  extract-solution  wa-  now  allowed  t..  cool,  filtered, 
analysed,  and  measured  in  a  -inch  .ell  by  Lovibond's 
tintometer,  an. I    the  results  calculate  per  cent. 

solution  of  tanning  mattei  \  this  was  show  n  to  he  permissible 
in  the  former  of  the  papers  above  refei  nil  t... 

ft  Larch  Bark.— The  first  material  investigated  .\as 
a  sample  of  .■scotch  larch  bark;  80  grins,  of  the  ground 
material  being  extracted,  as  described  nbovi .  ..t  each  often 
temperatures.  I  have  tabulated  the  results  in  percent 
ot  tic  bighesl  amount  ol  tanning  ami  colouring  mattei 
obtained  from  the  sample.  For  the  saki  ol  simplicity,  the 
total  colour  is  calculated  in  this  way,  bin  as  the  tint  continu- 
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idly  varies,  and  red  and  yellow  are  not  of  equal  practical 
importance,  the  actual  measurements  at  each  temperature 
are  also  given,  reckoned   for  a  |-inch  layer  of  a  solution 


containing  exactly  |  per  cent,  of  tanning  matter.  The 
sample  gave  by  analysis  the  numbers  under  A.  in  Analytical 
Table  below. 


Analytical  Table  of  Maxima  of  Tanning  and  Colouring  Mailers  Ej  traded. 


- 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

Per  Cent. 

17-8 
ye 

oo-t 

12 -2 
100-0 

48*  1 

25'tl 
18-3 
ln-G 

45-7 

23-6 

25'1 

9'6 

36-7 

15'1 
361 
12-1 

24-6 
13-7 
50-8 
11-5 

30-6 

li-s 

42-5 
12-1 

60-0 

23-0 

7-4 

9-6 

50-0 

27-8 

4-1 

18-1 

16-5 
13-0 
59-1 
11-4 

70-0 

4-c; 

9-3 
16-1 

4-3 
2-6 

80-9 
li-2 

27-0 
15-5 
0-7 
56-2 

29-6 
9-0 

6i:4 

58*4 

lnO-0 

104'0 

ioo-o 

ioo-o 

ioo-o 

ioo-o 

ioo-o 

100*0 

ioo-o 

ioo-o 

ioo-o 

ioo-o 

100  0 

•2-li 
12'4 

1-8 
146 

3-e 

8-4 

r.-s 

0-2 

5'6 
8-0 

3-2 
14-8 

5-0 
150 

43 

8-7 

10-4 
22-0 

15-5 

33  '6 

1-0 

6-0 
11-0 

.T4 
7-6 

matter  ...  L Black 
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Taking  the  17  8  total  amount  of  tannin  ("tannin"  is 
used  throughout  this  paper  in  the  sense  of  "  tanning  matters 
absorbed  by  hide-powder  :')  as  100  per  cent.,  and  the  4- ti- 
red and  16-8C1  yellow,  or  21-4  total,  degrees  of 
colour  in  a  ^-inch  layer  of  the  solution  containing  i 
per  cent,  of  tanniDg  matter  also  as  100  per  cent.,  and  the 
results  were  calculated  in  percentage  of  these. 

Larch  Bark. 

By  cold-water  extraction,  53-9  per  cent,  of  the  available 
tannin  was  extracted,  and  46  per  cent,  of  the  colouring 
matter.  Both  the  tannin  and  colouring  matter  gradually 
increased,  until  between  GO  and  703  the  total  available  tannin 
was  easily  extracted,  and  at  the  same  temperature  only 
61-2  per  cent,  of  the  colouring  matter.  By  increasing  the 
temperature  of  extraction,  the  yield  of  tannin  again  decreases, 
but  the  colouring  matter  rises.  It  would  therefore  be 
advisable  in  practice,  when  using  this  material  for  the 
tannage  of  sheep  skins,  to  never  exceed  70°  in  the 
extraction. 

Djri-Diri  (Cfesalpina  coriaria). — Investigation  was  made 
of  a  sample  of  this  material,  12  grms.  of  it,  ground,  being 
taken  in  each  experiment.  As  divi-divi  is  stronger  in 
tannin  than  larch  bark,  a  larger  quantity  would  have  given 
too  strong  liquors  fjr  conveniently  dctaunising  by  the  hide- 
powdev  method.  Each  1:2  grins,  was  allowed  to  soak  for 
16  hours,  as  with  the  larch  bark,  before  the  extraction 
was  commenced.  The  analysis  of  the  sample  gave  as 
maxima  the  numbers  under  B.  in  above  Table. 

Divi-Divi. 

By  cold  extraction,  this  material  parts  with  85  per  cent. 
of  its  available  tannin,  and  gives  off  its  maximum  yield 
between  50°  and  60°.  The  colouring  matter  does  not 
materially  increase  until  the  temperature  is  raised  to 
boiling. 

By  its  use,  a  light-coloured  leather  is  produced.  The 
best  results  to  leather  tanned  with  this  material  will 
probably  be  secured  if  it  is  extracted  at  this  temperature. 
It  may  here  be  noticed  that  as  the  temperature  of  extraction 
is  increased  the  tannins  decrease,  with  a  corresponding 
increase  of  the  non-tannins.  This  would  poiut  to  the 
tannins  decomposing  and  being  changed  into  non-tannins, 
or  probably  anivydrides  of  different  tannic  acids  which 
have  no  affinity  for  hide  substance.  The  colour  does  not 
seem  to  be  materially  affected  until  the  temperature  is 
raised  to  100°.  By  boiling,  over  32  per  cent,  more  of 
colouring  matter  is  given  off.  This  very  likely  is  due  to 
the  tannins  being  changed  into  soluble  reds. 

Algarobilla. — Twelve  grammes  of  this  material,  which  is 
a  pod  of  the  "  Caesalpina  brevifolia,"  and  somewhat  closely 
resembles  divi-divi,  were  extracted.  The  maximum  analysis 
.of  the  sample  gave  figures  under  C.  in  above  Table. 

Algarobilla,  whilst  giving  off  less  than  40  per  cent,  of  its 
■colouring  matter  at  a  temperature  below  30D,  gives   off  all 


its  tannin  at  that  temperature.  Looked  at  from  the 
practical  standpoint,  this  is  a  fortunate  circumstance. 
Here  again  we  notice  a  decrease  of  tannin  as  the 
temperature  rises,  with  a  corresponding  increase  of  the 
non-tannins.  And  the  same  explanation  as  with  divi-divi 
may  be  given,  viz.,  that  the  tannins  are  decomposed  into 
non-tannins. 

Smyrna  Valonia. — This  material  was  dealt  with  in  the 
published  papers  referred  to,  but  a  very  choice  sample  has 
since  come  to  hand.  Examination  was  made  of  this,  as  it 
was  of  interest  to  ascertain  whether  a  specially  fine  sample 
would  behave  in  the  same  way  as  tbe  ordinary  commercial 
article.  Of  12  grms.  taken,  the  maximum  analysis 
gave  figures  under  1).  in  above  Table. 

Smyrna    Valonia. 

This  sample  will  give  off  90-3  per  cent,  of  the  available 
tannin  and  31-6  per  cent,  of  the  total  colouring  matter  by 
cold  extraction ;  required  to  be  raised  to  a  temperature 
exceeding  90:  before  it  could  be  fully  extracted,  and  at 
that  temperature  only  68  3  per  cent,  of  the  colouring 
matter  dissolved. 

Comparing  these  figures  and  the  figures  already- 
published,  it  will  be  found  that  the  sample  now  examined 
did  not  part  with  its  maximum  amount  of  tauniu  at  so  low 
a  temperature.  The  earlier  results  show  the  maximum 
yield  of  tannin  at  CO3  in  one  case  and  "0  in  another;  but 
here  the  temperature  was  about  90°  before  the  maximum 
was  reached.  This  may  have  been  due  to  the  sample  being 
of  a  different  variety,  and  coming  from  another  district. 
In  other  respects  the  samples  behaved  pretty  much  alike. 
It  would  seem  to  be  best  never  to  exceed  80D  in  the 
extraction  of  this  material. 

Canaigre  Root. — This  is  a  comparatively  new  tanning 
material  in  this  country.  It  is  a  root  about  4  ins.  long  by 
2—3  ins.  in  diameter,  very  much  resembling  the  parsnip, 
and  is  now  being  extensively  cultivated  in  Mexico  and 
California.  It  may  be  used  when  two  years  old,  hut,  at 
three  years  old  it  contains  a  larger  amount  of  tann'ng 
matter.  The  analysis  of  two-year-old  roots,  12  grms. 
being  treated,  gave  as  maxima  numbers  under  E.  in  above 
Table. 

Canaigre  Root,  two  years  old  parts  with  Co- 4  per  cent, 
of  the  available  tannin,  and  46-2  per  cent,  of  the  available 
colouring  matter  by  cold  extraction,  the  maximum  yield  of 
tannin  being  given  between  40°  and  50s. 

Maximum  analysis  of  three-year-old  roots,  12  grms. 
being  treated,  gave  numbers  under  F.  in  above  Table. 

In  a  three-year-old  canaigre,  78  per  cent,  of  tannin  is 
given  off  by  cold  extraction,  the  maximum  yield  between 
50°  and  60°.  The  colour  measurements  show  the  older 
roots  to  contain  less  colouring  matter  in  proportion  to  the 
tannin  than  in  the  younger  roots. 

It  will  be  noticed  that  the  maximum  of  tannin  was  given 
off   in   both   samples   below   60°  C,  which  is   to  be  thus 
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accounted  for.  (anaigre  contains  upwards  of  20  percent. 
of  -tarch  ;  as  the  temperature  rises  this  coagulates  around 
the  tannin  cells  and  prevents  the  extraction  of  the  tannin. 
Great   difficulty    is   experienced   in  the  extraction  of   this 

material  for  analytical  pui| Be  ing  tint    as   5000  as  the 

temperature  exceeds  BO  .  coagulation  of  the  Btarch  com- 
mences and  blocks  up  the  extraction  apparatus,  Extraction 
can  be  effected  only  with  great  care,  and  by  patient 
Btirring.  In  the  Brat  sample,  as  the  temperature  rose  from 
60  both  tannin  and  non-tannin  matters  decreased,  whereas 
in  the  three-year  growth  only  the  tannins  decreased,  the 
non-tannins  incn  -Mly.     In  the  canaigre  of  three 

years'  growth,  the  tannin  matter  increased  in  a  higher  ratio 
than  the  colouring  matter;  in  fact,  the  colouring  matter 
of  the  second  sample  is  lower  in  proportion  than  in  the 
first.  In  the  lanyard  this  material  must  always  be 
extracted  under  .">5  ,  otherwise  the  starch  by  coagulation 
would  completely  block  the  extraction  pits. 

Gambier. —  This  material  is  of  gnat  importance  to  the 
tanner.  It  is  used  very  extensively  both  in  the  manu- 
facture of  light  , lie-sing  leathers  and  of  heavy  sole 
leathers.  Different  methods  of  extraction  are  used  in 
practice,  some  tanner-  extracting  coll,  others  at  a 
temperature  of  40  ,  some  bringing  the  material  almost 
to  a  boil,  and  some  extracting  by  boiling  under  pressure 
even.  Gambier  is  an  extract  of  the  "  I'ncaria  I  lambier  " 
plant,  which  grow-  in  tiie  islands  of  the  Malay  Archipelago  ; 
the  manufacture  is  almost  entirely  in  the  hands  of  the 
natives.  It  comes  to  our  market  in  small  (inch')  cubes,  in 
which  form  it  is  purest;  ami  in  blocks  or  bales  weighing 
tmc-'Jcwt.  The  latter  arc  gen.  rally  \crv  impure; 
t,,r  the  natives  seem  to  better  understand  the  adulteration 
of  the  material  than  the  manufacture  of  n  good  article.  A 
sample  of  each  form,  cube  and  block,  was  investigated. 
Thi  gambier   gave  by  analysis   numbers 

under  (J.  in  Tabic  on  page  107. 

The  block  gambier  on  analysis  gave  the  numbers  under 
II.  in  the    Tabic  (louf.). 


The  tannin  of  cube  gambier  dissolves  to  the  extent  of 
7-  p.r  cent,  in  cold  water  ;  block  gambier  parts  with  only 
50  per  cent,  at  the  same  temperature.  Hy  increasing  the 
temperature  of  the  water  used  in  the  extraction  of  both 
materials,  the  tannin  gradually  increases  until  the  water  is 
used  in  the  boiling  -tate.  I  >n  being  boiled  for  half  an  hour, 
the  yield  in  both  cases  is  again  increased,  probably  due  to 
some  difficultly  soluble  anhydrides  being  transformed  into 
their  corresponding  tannic  acid. 

It  will  be  noticed  that  boiling  gives  a  very  marked 
increase  in  the  tannin  \  ield,  especially  in  the  cube  gambier ; 
while  the  yield  of  colouring  nutter  increases  even  more 
rapidly  still. 

The  figures  prove  that  in  the  preparation  of  this  material 
for  practical  use  it  -hould  be  heated  to  at  least  98  ;  at  this 
temperature  over  'JO  per  cent,  of  the  tannin  is  extracted  and 
only  MO  per  cent,  of  the  colour.  Those  tanner-  who  follow 
the  custom  of  extracting  the  gambier  with  cold  water,  waste 
about  '2.')  per  cent,  of  the  available  tanning  matter.  They 
gain  in  the  colour>  imparted  to  the  goods,  but  this  gain  in 
colour  cannot  possibly  compensate  for  the   loss  in  tannin. 

Pine  Bark. — This  material  is  not  much  used  in  England  : 
but  is  extensively  used  in  Germany  and  some  parts  of 
Austria.  A  -ample  received  from  Saxony  analysed  as 
under  I.  in  Analytical  Table. 

This  material  requires  a  high  temperature  in  order  to 
extract  all  the  tannin  from  it,  between  Si  and  '.Ml  being 
the  best  for  practical  purposes ;  99*9  per  cent,  being  then 
given  off  with  only  half  the  available  colour. 

Quebracho  Extract.— -This  was  one  of  the  materials 
treated,  although  it  i-  only  a  prepared  extract  made  from 
the  quebracho  wood,  Analysis  of  the  wood  itself  is  giveD 
in  one  of  the  1895  papers.    This  extract,  which  is  sold  in 

solid  form,  is  being  more  and  more  used  in  the  tanning 
trade.  The  anal]  -is  of  a  -ample  of  solid,  qaebracho  extract 
gave'  the  figures  under  .1.  in  Table. 
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The  remarks  as  to  the  practice  of  tanners   with  gambier 
apply  also  to  quebracho  extract,  varying  temperatures  being 
og  it.     The  figures  obtained   show  thai 
the    temperature    for   dissolving    should    not    exceed    90 

ema  to  b  ibave  exacl  Ij  aa  d  es  the 
quebracho  wood;  and  it  i-  probable  that  on  raising  the 
temperature  higher  than  90  .  some  ol  Ihi  lann  a  ire 
decomposed  into  red  anhydrides,  as  would  be  expected  in 
tannins  of  ll 

Oakwood.— -This  material  is  never  used  in  this  country 

a-    a    tanning   material,    but   in    Blavonia,    Belgium,    and 

elsewhere,  large  works  have  been  erected  to  mannfni  turean 

"in  it,  and  the  balk  of  thia  extract   finds  Its 

way  to  the  English  market      In  the  extract  factories  the 

I   i'    boiled;  the  licpiid  being  afterwards   treated  with 

id  in  oidci  to  i  cmovc  the  colouring  matter.     The  extract 

is  then  concentrated  to  a  density   of  a! t    t  ■  b  Bpenine 

gravity.  As  it  v>a-  desirable  to  ascertain  whethei  th>-  beat 
results  were  obtainable  by  lioiling  the  wood  or  by  treatment 
of  it  .ii  h  lower  temperature,  an  analysis  of  a  sample  of  best 


Slavonian    oakwood     was    mailc,     the     bark     having    been 
removed.      The  r,    ulta  are  as  under  K.  in  Tabic 

\\  nh  oakwood  ii  i-  evident  thai  a  high  temperature  tnosl 
be  used  in   it-  extraction   for   the   man  of  extract 

By  eld  extractiou  nearly  18  p'-r  cent,  of  the  tannin  i- 
extraoted  ■.  at  90  '•'  .  6  pet  cent.  ;  but  the  total  yield  is  not 
given  off  until  boiling  point  i-  reached.  It  would 
probabTj  be  better,  however,  to  extract  the  wood  just 
belon  boiling,  in  order  to  avoid  the  high  percentagi 
colouring  matter, 

Oakwood  Extract,  Chestnut  Extract,  nml  Hemlock 
l  ract.  it  is  customary  in  using  these  extracts  to  mix 
them  direct  with  cold  water  or  cold  tanning  liquors. 
Some  experiments  mad,'  have  demonstrated,  however,  that 
it  is  better  to  warm  the  water  or  liquor  with  which  the 
strong  Extract  is  mixed,  aa  tin-  prevents  the  precipitation  of 
mj  of  the  tannins  a-  insoluble  or  difficultly  soluble 
anhydrides.  The  following  figures  show  the  advisability,  of 
doing  this.  The  aampla  of  oakwood  extract  analysed  gave 
the  results  shown  under  I,,  in  Tuble. 
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Effect  of  Different  Temperatures. 
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The  outcome  of  analysis  of  a  sample  of  chestnut  extract 
was  as  under  M.  in  Table  (page  107). 


The  sample  of  hemlock  extiact  gave  the  figures  under  N. 
in  the  Table  (page  107). 
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Effect  of  Different  Temperatures. 
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The  results  above  tabulated  were  obtained  by  rather  a 
different  procedure  than  that  adopted  with  the  solid  tanning 
materials.  The  extraction  bath  was  not  employed,  but 
12  grins,  of  the  extract  were  weighed  out  and  mixed  with 
water  at  the  temperature  given,  the  solution  being  then 
made  "up  to  a  litre.  When  the  mixing  was  with  cold  water, 
the  insoluble  matter  in  the  case  of  oakwood  extract 
amounted  to  3"1;  whereas  when  the  extract  was  mixed 
with  water  just  below  boiling,  the  insoluble  matter  was 
reduced  to  0-7.  In  the  case  of  chestnut  extract,  the 
iusoluble  matter  was  completely  eliminated,  and  in  hemlock 
very  much  reduced ;  and  in  all  cases  of  mixing  with  hot 
water,  a  corresponding  increase  of  tannin  manifested  itself. 
These  warm  solutions  did  not  deposit  sediment  on  cooling. 
There  is  indicated  by  this  that  the  sudden  mixing  of  a 
concentrated  tanning  extract  with  cold  water  tends  to 
change  some  of  the  tannins  into  insoluble  anhydrides.  In 
order  to  ascertain  whether  the  same  results  ivould  come 
about  if  the  extract  were  first  mixed  with  cold  water  and 
the  solution  were  afterwards  warmed,  samples  of  oakwood, 
chestnut,  and  hemlock  extracts  were  so  mixed,  and  the 
solutions  were  then  warmed  to  98°.  As  the  sediment  which 
was  deposited  in  the  cold-water  mixing  was  reduced  to  0-" 
by  the  warming,  the  iuadvisability  of  cold-water  dilution 
was  fully  established. 

Summarising  the  results  now  submitted  to  you  and  those 
of  the  published  papers,  some  interesting  figures  present 
themselves — figures  which  will  perhaps  be  of  assistance  in 
the  future  from  the  scientific  point  of  view  (they  will 
undoubtedly  be  of  use  in  practice)  as  throwing  some  light 
upon  the  nature  of  the  different  tannic  acids  contained  in 
different  tanning  materials.  All  the  results  obtained  point 
in  one  direction,  viz.,  to  an  indication  of  the  existence  of 
more  than  one  tannic  acid  in  each  taDning  material ;  and 
it  may  be  that,  by  extracting  a  material  for  a  long  time  at  a 
low  temperature,  and  afterwards  the  same  material  at  a 
much  higher  temperature,  it  may  be  possible  to  isolate  the 
different  acids.  It  will  also  be  noticed  that  boilin<*  the 
material  in  every  case  not  only  destroyed  some  of  the 
tannins,  but  also  very  much  darkened  the  colour. 


All  the  above  research  was  conducted  in  duplicate;  three 
samples  of  each  material  being  mixed  together,  and  two 
analyses  made  at  each  of  the  temperatures  stated.  The 
results  at  various  temperatures  have  also  been  checked 
independently ;  and  the  author  desires  to  tender  his 
sincercst  thanks  to  Prof.  Procter  and  Dr.  Hellon,  who 
confirmed  results  in  algarobiila  and  canaigre.  and  to  Messrs. 
K.  Paget  and  W.  S.  Hammersley  for  divi-divi  and  valonia 
aDd  larch  bark. 

Discussion. 

Mr.  J.  Stewart  wished  to  ask.  in  connection  with  this 
paper  also,  what  was  the  nature  of  the  precipitate  formed. 
He  had  his  own  ideas  on  the  subject,  and  hoped  that 
Dr  Parker  would  have  answered  it  more  fullv  in  connection 
with  the  last  paper,  li  seemed  to  him  that  such  precipitates 
must  contain  a  large  proportion  of  gummy  matters.  He 
had  tested  some  of  the  precipitates  from  bark  tanning,  and 
they  appeared  to  contain  both  resins  and  gummy  bodies 
He  would  like  to  know  whether  Dr.  Parker  had  gone 
beyond  this,  and  could  state  what  the  actual  constituents 
were. 

Mr.  A.  Seymour  Joxes  said  that  some  eight  years  a»o, 
when  on  a  visit  to  Russia,  he  had  been  much  struck  by  the 
brewing  of  tea  there,  and  it  had  suggested  to  his  mind  that 
nearly  all  vegetable  substances  had  a  definite  leaching 
point.  On  returning  home  he  mentioned  the  matter  to  his 
firm's  chemist,  who,  in  consequence,  made  some  experiments 
on  sumac  and  oak  bark.  The  result  of  thai  work  was  that 
in  the  ease  of  sumac  they  had  reduced  iheir  consumption 
over  50  per  cent,  in  the  first  year,  and  in  the  case  of  bark 
they  had  reduced  it  by  more  than  one-third.  With  a  large 
consumption  such  as  theirs,  that  represented  a  very  material 
saving.  He  thought  that  was  a  great  point  to  the  credit  of 
the  leather-trades  chemist,  and  was  a  sufficient  answer  to 
the  feeling,  which  existed  very  generally,  that  a  chemical 
laboratory  was  a  needless  expense.  In  the  case  of  his  own 
firm,  the  saving  effected  covered  more  than  twice  the  cost 
of  the  laboratory . 
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De.  Paskee,  replying  to  Mr.  Stewart,  said  that  he  was 

not  in  a  position  to  add  to  the  information  he  had  already 
given  as  to  the  nature  of  the  precipitate-.  He  did  not 
profess  to  have  any  special  knowledge  on  this  point.  It 
was,  he  thought,  generally  known  that  many  of  the  tannins 
were  of  a  gummy  or  resinous  nature,  and  the  sediment 
formed  in  cask- of  extract  generally  consisted  of  the  less 
easily  soluble  tannins  or  hydrides  ,,f  the  tannic  acids.  The 
tannins  contained  in  quebracho  extracts  were  undoubtedly 
verv  resinous,  and  sometimes  formed  compounds  on  the 
leather  itself  which  it  was  impossible  to  remove.  This  facl 
had  been  brought  out  in  recent  cases  of  litigation.  The 
testimony  which  Mr.  Seymour  Jones  had  just  borne  to  the 
value  of  the  chemist  in  the  tanning  industry  was  most 
important,  since  his  tirm  were  the  largest  light-leather 
manufacturers  in  Great  Britain,  it  not  in  the  world  ;  and  he 
hoped  thai  the  general  tanner  would  give  his  serious 
attention  to  it. 

Meeting  held  on  Monday,  February  1th,  1898. 


DB.   B.  UE88EL  IN  TIIK  'll  vile. 


CLEBGETS   METHOD   "I     ESTIMATING 
BA<  CHAEOSE  (CANE   SUGAB). 

IIV    AKTIll  It    It.    UNO. 

i  *i  i  ,.,.,  i  'g  method  of  estimating  saccharose,  or  cane  sugar, 
i-  widely  used  for  the  evaluation  of  many  industrial  product-. 
The  Bugar  refiner,  the  distiller,  and  perhaps  also  the  brewer, 
arc  accustomed  to  gauge  the  value  of  certain  saccharine 
materials  which    they  employ  on   the  basis  of   the  "  Clerget 

Value." 

The  term  "  Clerget  Value  "  is,  in  fact,  used  as  an  abstract 
expression,  and  the  actual  information  which  the  method 
was  originally  intended  to  convey— namely,  the  percentage 
of  saccharose — b]  the  chemist  who  formulated  it.  i-  often 
lost  right  of.  Seeing  also  that  iiiiinerou-  modifications  of 
the  original  plan  of  carrying  out  the  process  have  been 
described,  in  which  the  authors  omit  to  mention  that  the 
essential  oh i' <  I  -  the  c  titnatinn  of  saccharii-c,  there  is  a 
danger  thai  I  target's  method  may,  in  the  course  of  time, 
be  degraded  to  s  purel]  empirical  one.  I  venture  to  think, 
therefore,  that  a  brief  Bur  ej  of  some  points  in  the  history 
of  the  subject  ma]  not  lx  withonl  falue.il  only  for  the  sake 
of  averting  such  a  catastrophe  at  that  just  mentioned. 

This  paper  will  accordingly  be  devoted,  in  the  tir-i  place, 
to  reviewing  the  literature  of  the  subject,  and  in  the  second 
place,  to  placini  l   Bome   values  for  the  rotatory 

power  of   invert    -upur   confirmatory  of   tho-c   obtained  by 
gerxfeld      I  wish,  however,  to  disclaim  any  idea  of  dealing 
i  chaustively  with  all  that  has  been  written  ou  the  subject. 
In  the  early  days  of  quantitative  sugar  analysis,  when 
the  polarimeter  wasfi  :  that  purpose, it  soon 

became  evident   that  a   single  polarimetric  observation  was 

inadeqnati  For  the  dednctii (  the  percentage  ol  -  tccharose 

present  iii  main  samples  "i  raw  sugar.  For,  neglecting 
certain  optical)}  active  non  saccharine  substances  that  occur 
in  raw  sugars,  manj  samples  and  especially  those  derived 
from  the  sugar  cane— are  knot  "  to  contain  notable  amounts 
ofcupric  reducing  sugars,  consisting  in  all  probability  mainly 
of  invert  sugar.  It  is  obvious  that  in  any  mixture  of 
saccharose  and  one  di    more  optically  active  substance,  the 

true  percentage  of  n barose  may  be  calculated  from  the 

value-  obtained   for  the  optical  rotatory  power  bel and 

.,jt, ,  hydrolysis  oi  aversion,  provided  the  agent  employed 
to  effect  the  hydrolysis  i-  withonl    action  on  the  rotatory 

power  oi  the  other  constituent  oi  i Btitnents  contained  in 

tin  mixture. 

The  first  to  suggest  the  idea  ol  estimating  saccharose  In 
presence  of  invert  sugar  from  the  optical  rotator]  power 
before  and  aftei  hydrolysis  with  sold,  appears  to  have  been 
p,i,,t  (1849).  ii  was,  however,  Clerget  who  subsequently 
(1849)  elaborated  this,  process  from  the  results  ol  bis  exact 
experiments  on  the  rotatory  powers  of  inverted  saccharose 
solutions  at  known  temperatures. 


The  polarimeter  employed  by  Clerget  was  that  of  Soleil ; 
an  aqueous  solution  of  16*  171  grins,  of  saccharose  per 
ion  c.c.  gave  a  dextrorotation  of  100  scale  divisions  on  this 
instrument  when  the  solution  was  observed  in  a  20i>-mui. 
tube.  Clerget  found  that  when  to  a  solution  of  8  -235  grins, 
(half  the  normal  weight)  of  saccharose  iu  50  c.c,  5  c.c.  of 
concentrated  fnnimg  hydrochloric  acid  are  added,  and  the 
liquid  heated  on  the  water-hath  in  such  a  manner  that  its 
temperature  is  raised  to  68  C.  in  10  minutes,  a  constant 
polarimetric  reading  is  obtained  on  observing  the  cooled 
solution  at  a  definite  temperature. 

In  order  to  correct  for  the  increased  volume  due  to  the 
addition  of  acid,  the  solution  was  polarised  in  a  220-miu. 
tube.  The  temperature  of  the  solution  must  be  kept  con- 
stant by  providing  the  tube  with  a  water  jacket.  The  results 
gave  the  rotation  of  a  solution  of  10471  grms.  (the  normal 
weight)  of  saccbar  «e after  inversion  per  lOOc.c.  in  a2iKi-mm. 
tube.  This,  according  to  Clerget,  is  -  34  sugar  divisions 
at  20  C.  From  Clerget's  results,  which  have  been  con- 
firmedby  Oassamajor,  Boss,  I  reydt,  BomtrBger,  and  others, 
the  following  formula  is  to  be  deduced  I — 

s  _       mo  K 
*         144  -  ii-B  t 

in  which  K  —  the  difference  between  the  polarimetric 
readme;-  of  the  solution  before  and  after  inversion. 

\-  before  stated,  I  llerget'e  results  have  been  confirmed  by 
several  other  observers,  and  numerous  modifications  of  the 
method,  as  originally  devised,  have  been  proposed.  l-'or  a 
discussion  of  these  I  would  refer  loan  excellent  paper  by 
A.  Borntrager  <  Zeit  Vc.  Riibenzuck.-Ind.  18'Jii,  876). 

In  this  country  the  polarimeter  most  general)]  used 
for  -acchariuictiic  purposes  i-  'he  German  in-iriiment,  the 
SoleiT-Ventxke-Scheibler,  or  the  improved  form  of  it,  the 
half-shadow  polarimeter  with  quartz  compensation,  manu- 
factured by  Schmidt  and  Haenscb,  of  Berlin.  <  >ue  of  the 
distinguishing  characteristics  of  these  German  instruments 
is  thai  the  scale  lir-t  introduced  by  Vcpt/ke  is  ado]. led, 
lnu  di\  isioni  t  which  corn  -pond  to  the  rotation  produced 
bv  a  solution  of  96*04  of  saccharose  per   100  C 

observed  in  a  200 -mm.  tube.  If  determination!  arc  carried 
out  according  to  Clerget'i  instructions  with  these  instru- 
ments, employing,  as  tiny  do,  a  higher  weight  than  the 
French  instrument,  the  inversion  constant  is  somewhat 
higher. 

In  the  year  1  -"  '  -    method    WBS 

devised  and  elaborated    under    lleizf.ld's   directions.     It   is 

carried  out  in  the  following  manner: — 

The  half-normal  weight  I  '  "iM  grins.)  of  sugar  is 
dissolved  in  75  cc.  of  water  in  a  graduated  lOO-c.c  flask, 
38  p,  i  i si  nt  hydrochloric  acid  I  "•  cc.  I  i-  then  added,  and  the 

)la-k,  Iu  which    a    therm iter    i-  inserted,  i-    placed   in   a 

water-hath  at  ""  C.  The  :la-k  is  shaken  continuously, 
ami  in  this  way  the  temperature  of  the  solution  is  raised  to 
f,7  — 70   c,  in  about  2|  minutes,  after  attaining  which  it  is 

kept    c -tint    for  an   additional   five  minutes,  when   it  is 

rapidly  cooled  and  polarised  in  a  water-jacketed  tube, 
200  mm,  in  length,  at  s  known  temperature,  It  was  found 
that  when  the  polarimetric  observation  is  mado  at  20  C, 
and  the  reading  is  multiplied  by  -  t  <  raise  it  to  that  of  a 
normal  solution,  the  value  obtained  is  —  82*66.  sugar 
divisions. 

The    formula,   including    the   correction    for  temperature 

when  the  observation  is  made  at  s  u  mj  erature  other  than 

is— 

S  •»  ""lK 

148-68      ir:.  t. 

The    tempi  r  1 1 me    correction    may    also    be    made    by 

llammerscli  me  It's  formula — 

la,  =  1 1   +  0-0C38  K  (20  -  /), 

in  which  1  ,,  i-  the  reading  of  the  inverted  solution  in  a 
200-mni.    tube    at    20     <    .   Iliplied    by  2,  1  /   the  same  at 

the  temperature  of  observation,  and  K  the  difference  between 
the  polarisations  oi  die  direct  and  inverted  solutions. 

If,  instead  of  the  half-normal  weight  in  100  c.c,  a  solution 

of   ii    different    concentration  is  employed,  the  Inversion 

constant   varies.     The   following  table  gives  the  inversion 
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constants  for  solutions  containing  1 — 20  grins,  of  sugar  in 
100  c.c.     The  values  under  I' are  calculated  by  the  formula — 


I'  =  -  (3 


1-84  + 


20/ 


iii  which  i  is  the  polarirnetric'readiug  of  the  inverted  solution 
in  a  200  ram.  tube,  I  being  the  same  multiplied  by  two. 


Sugar; 

Sugar; 

Gnus,  in 

I. 

I'. 

(.lias,  in 

I. 

r. 

inn  c.c. 

100  tc 

1 

31-85 

31-110 

11 

32-52 

32-53 

2 

81-9J 

sroo 

12 

32-59 

32-60 

8 

31 -US 

32  03 

13 

32*66 

32- GO 

4 

32-05 

32-00 

U 

32-73 

32-73 

"1 

32-12 

32-15 

15 

32-79 

32 'TO 

a 

32- IS 

32-21 

Hi 

32-86 

82-85 

7 

32-25 

S2  2.S 

17 

32-03 

32-02 

s 

32-32 

32-31 

IS 

33-00 

32-98 

9 

32-  SB 

S2M0 

11) 

33-00 

33-01 

111 

32-46 

32- 111 

20 

33-13 

38-11 

The  corrections  for  both  temperature  and  concentration 
are  included  in  the  formula — 

8-  P-.1.       , 

ui-si+  ±  -  t 
20      2 

P  =  the  direct  polarisation. 

I,  =  the  observed  polarisation  of  the  inverted  solution 
corrected  proportionately  to  a  normal  solution. 

P  —  I  =  K  =  the  observed  Clerget  constant  at  t" ;  1  =  the 
observed  polarisation  of  the  inverted  solution  in  a  200-mm. 
tube  without  any  correction. 

Although  the  accuracy  of  Herzfeld's  constants  lias  been 
established  by  Strohmer,  Heyer,  and  others,  it  appeared 
interesting  to  record  the  values  obtained  by  me  several 
years  ago ;  these  are  also  completely  in  accord  with  those 
of  Herzfeld. 

The  sugar  with  which  these  experiments  were  made  was 
prepared  by  shaking  a  concentrated  syrup  (obtained  by- 
dissolving  the  purest  refined  sugar  in  water,  and  concentrat- 
ing the  solution  in  vacuo")  with  absolute  alcohol,  collecting 
the  precipitated  crystals,  washing  them  with  alcohol,  again 
dissolving  thetu  in  water,  and  repeating  the  process.  After 
being  well  washed  with  absolute  alcohol,  the  sugar  was 
spread  out  on  a  porous  tile,  and  finally  dried  at  a  tempera- 
ture between  60°  and  7u°  G.  Normal  solutions  (26-048 
grins,  iu  100  c.c.)  gave  a  mean  reading  in  the  polarimeter 
of  exactly  100  divisions. 

Instead  of  inverting  100  c.c.  of  a  solution,  as  Herzfeld 
recommends,  it  has  always  been  my  custom  to  work  with 
half  that  volume ;  and,  as  I  shall  show,  the  results  are 
unaffected  by  this  difference.  The  sugar  (one-fourth  the 
normal  weight)  is  dissolved  in  37  ■  5  c.c.  of  water,  ami 
2-5  c.c.  of  38  per  cent,  hydrochloric  acid  added.  The 
heating  is  conducted  in  the  manner  prescribed  by  Herzfeld. 


c  = 

T    0 

'so 

Differ- 

No. of 

T    ° 

ence 

Experi- 

pel 

100  c.c. 

I  t. 

(from  the 

between 

ment. 

A.  R.  L. 

above 

Columns 

table). 

4  aiul  5. 

1 

2 

lis    =  -  33-92 

-31-92 

-31-91 

+  o-oi 

2 

3 

Ii:    =  -3305 

-  31-55 

-31 -OS 

-  o-  H 

3 

5 

Ii6-s  =  -  33-92 

-  32-17 

-32-12 

+  0-05 

1 

7 

Ii;    =  -  33-90 

-32-10 

-  32-25 

+  11-15 

5 

10 

I17     =  -33-90 

-  32-40 

-32-40 

-  o-oo 

6 

13-024 

II;     =  -  34-10 

-  32-51 

-  32-66 

-0-12 

7 

13-021 

I,-.3  =  -33-80 

-  32-53 

-  32  00 

-  0-13 

8 

13  021 

lie  ,5  =  -  31-20 

-  32-17 

-  32-66 

-  0-19 

9 

13-024 

Iws=  -3V50 

-32-72 

-32-66 

+  0-06 

10 

13-024 

Ii6-e=  -34-28 

-32-65 

-32  '06 

-  o-oi 

11 

13-021 

Ii9-6  =  -  32-60 

-  82-40 

-32-66 

-0-26 

12 

13-024 

I,9.6  =  -  32-S8 

-  32-68 

-  32-66 

+  0-02 

13 

13-024 

la    =  -  32-44 

-  82-44 

-  32-66 

-  0-22 

14 

13-024 

I,.,.,  =  -  32-92 

-32-01 

-  32-00 

-  o-o.-. 

15 

13-024 

1,9.8=  -32-72 

—  32-62 

-  32-66 

-  o-oi 

16 

13-024 

I,9.6  =  -  32-92 

-32-72 

-32-66 

+  0-06 

Taking  the  11  experiments  where  the  concentrations  of 
the  solutions  were  13-024  gnus,  of  sugar  per  100  c.c,  the 
mean  experimental  value  for  r.:o  is  -  32-61,  instead  of 
-  32-66.  the  value  obtained  by  Herzfeld. 


A  NEW  MODIFICATION  OF 

CLERGET'S  METHOD,  SPECIALLY  APPLICABLE 

TO  AFTER-PRODUCTS  AND  MOLASSES. 

BY    ARTHUR    R.    LINO    ANIi    JULIAN    L.    BAKER. 

Wilhelmy  and,  later,  Ostwald  have  shown  that  the 
hydrolysis  of  saccharose  iu  aqueous  solution  proceeds 
according  to  the  well-known  law  of  mass  action  of  (luldberg 
and  Waage,  so  that,  for  example  with  acids,  the  amount  of 
hydrolysis  iu  a  given  time  is  proportional  to  the  product  of 
the  reacting  masses. 

The  speed  of  the  inversion  of  saccharose  by  acids,  other 
conditions  being  constant,  varies  with  the  nature  of  the 
acid  employed.  Acids  such  as  hydrochloric,  sulphuric,  &c, 
which  according  to  theory  exist  in  aqueous  solution  for  the 
most  part  dissociated  into  their  ions,  hydrolyse  much  more 
saccharose  in  unit  time  than  do  weak  organic  acids  ;  and, 
as  a  matter  of  fact,  this  same  reaction  has  been  employed 
by  Ostwald  as  a  means  of  determining  the  strength  (affinity) 
of  acids. 

Now  it  is  well  known  that  the  dark  after-products  with 
which  are  generally  dealt  with  in  the  sugar  industry,  contain, 
besides  sugar,  other  organic  matters  consisting  to  some 
extent— in  all  probability  tor  the  most  part— of  the  salts  of 
organic,  acids.  At  all  events,  a  sufficiency  of  these  salts  is 
present  to  react  with  the  hydrochloric  acid  added  in  carrying 
out  Clerget's  process,  and  to  partially  replace  it  by  much 
weaker  organic  acids.  The  matter  is  not  improved  when  the 
solution  under  investigation  is  previously  clarified,  as  it 
usually  is,  with  basic  lead  acetate,  for  here  the  hydrochloric 
acid  is  to  some  extent  neutralised  by  the  alkalinity  of  the 
basic  lead  acetate,  besides  which  it  is  partially  replaced  by  the 
comparatively  weak  acetic  acid,  and  there  is  some  danger 
that  the  inversion  of  the  saccharose  may  not  have  reached 
completion  in  the  prescribed  time.  To  obviate  the  presence 
of  an  organic  acid,  it  has  been  proposed  by  Herles  (Zeit: 
Zuekerind.  liohmen,  1889,  557)  to  use  a  solution  of  lead 
nitrate  in  conjunction  with  one  of  sodium  hydroxide  as 
clarifying  agent.  The  experiments  of  Herzfeld  and  others 
have  shown,  however,  that  the  rotatory  power  of  saccharose 
is  diminished  by  the  employment  of  this  clarifying  agent. 

There  is,  however,  another  objection  to  the  use  of 
Clerget's  method,  as  it  is  at  present  carried  out,  for  the 
estimation  of  saccharose  in  products  containing  much  "  other 
organic  matter."  For,  although  the  presence  of  a  great 
many  definite  substances  has  been  demonstrated  in  the 
juice  of  both  sugar  cane  and  beetroot  (see  this  Journal, 
1893,  533),  the  nature  of  this  organic  matter  iu  a  given 
sample  of  sugar  or  molasses  cannot  be  determined.  It  is, 
however,  well  known  that  these  substances  are  to  some 
extent  optically  active,  and  experience  shows  that  even  after 
clarification  with  basic  lead  acetate  some  optically  active 
substances  besides  sugar  remain  in  solution. 

As  one  of  us  has  stated  in  the  preceding  paper,  Clerget's 
method  presupposes  that  no  other  constituents  of  the 
sample  than  the  saccharose  suffer  any  change  in  optical 
activity  by  the  treatment  adopted.  But  since  the  agent 
employed — acid — -is  a  general  hydrolyst,  we  can  be  by  no 
means  certain  that  this  is  the  case.  This  objection  will  not 
count,  of  course,  with  those  who  are  accustomed  to  speak 
of  the  "Clerget  value,"  and  who  regard  the  method  merely 
as  an  empirical  one,  capable  of  yielding  good  comparative 
results  for  purposes  of  buying  and  selling.  But  the  sugar 
refiner,  the  distiller,  and  other  technologists  require  some- 
thing more  than  comparative  accuracy  if  they  are  to  use 
the  results  of  chemical  analysis  to  control  their  manu- 
facturing operations.  To  them  the  method  can  have  no 
value  except  as  one  which  furnishes  the  percentage  of 
saccharose  in  a  given  sample. 

Now  it  is  obvious  that  if,  instead  of  employing  a  general 
hydrolyst  such  as  an  acid,  we  made  use  of  one  which 
would  act  selectively  on  saccharose  only,  the  absolute 
accuracy  of  the  method  would  be  considerably  enhanced,  as 
would  also  its  value,  pari  passu  to  the  chemical  manu- 
facturer. Such  a  hydrolyst  is  the  invertase  of  yeast,  which 
hydrolyses,   or  to    use   the   more    familiar    term,    inverts 
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saccharose     and    other     substances     having     a     similar 
CI  n  figuration. 

\s  you  all  know,  saccharose  may  be  regarded  as  an 
ether  composed  of  residues  of  dextrose  i (/-glucose)  and 
levulose  ((/-fructose),  these  residues  being  arranged  in  space 
in  certain  relative  positions  with  respect  to  each  other.  The 
researches  of  Kniil  Fischer  have  shown  that  enzymes  such  as 
ilivertase  probably  act  on  Substances  of  similar  configuration, 
that  is  to  say,  substances  in  which  the  spacial  arrangements 
of  the  various  atomic  {troupe  ivithin  the  molecule  i-  the  same. 
Fischer  has  produced  by  synthesis  two  methyl  derivatives  of 
glucose,  one  of  which — the  a-compound — contains  a  methoxyl 
group,  arranged  probably  in  the  same  relative  position  to 
the  glucose  residue  as  the  levulose  residue  is  arranged  to 
the  glucose  residue  in  the  molecule  of  saccharose.  Both 
saccharose  and  a-metliyl  glucose  are  hydrolysed  by 
tase, 
Nob  the  only  substance,  the  configuration  of  which  is  in 
any  way  similar  to  that  of  sai  which   is  known  to 

occur   in    commercial   sugar   products   is   raffinose,  a   BUgar 

may  be  regarded  as  an  ether  of  glucose,  levulose,  and 
e.  In  this  substance  the  levulose  residue  is 
apparently  combined  with  the  remainderof  the  molecule  in  the 
same  manner  as  it  i-  in  saccharose,  since  ordinary  invertase 
hydrolysea  it.  Raffinose,  as  far  as  we  know  at  present, 
only  occurs  in  those  products  obtained  From  beetroot,  and 
if  ii  be  trill-  that  it  is  hydrolysed  by  invertase, this  in  no  way 
invalidate!  the  method  we  are  about  to  propose,  since,  when 
it-  presence  is  demonstrated,  it  will  only  be  necessary  to 
employ  another  formula,  and  the  percentage  of  saccharose 
and  raffinose  may  be  calculated  from  the  optical  rotatory 
powers  obtained  before  and  niter  inversion,  just  as  is  done 
at  present  with  the  acid  process.  We  make  these  remarks, 
however,  with  reservation,  for  Loisean,  and  more  recently 
Ban,  have  shown  that  the  enzymes  of  high  and  low  yeasts 
exhibit  a  different  behaviour  toward-  raffinose.  It  is,  how- 
ever, important  to  point  out  thai  bulb  these  chemists  agree 
that  the  invertase  of  high  yeasts  hydrolases  raffinose  to 
levulose  and  melibiose  just  as  does  the  acid  employed  in 
i  \  process  ;  this  requires  the  fixation  of  one  m 

of  water      The  enzymes  of  low  yeasts,  on  the  other  hand, 

I  by  the  same  authorities  to  hydrolyse  raffini 

tse,  glucose,  and  levulose  [see  this  Journal,  1895,54 
and  BO)  v.  hub  requires  the  fixation  of  two  molecules  of 
water,  We  will  »aj  no  more  on  this  point  at  present,  -  »• 
intend  to  repeat  the  experiment  of  Loiseau,  Ban, and  others, 
in  oidi  i  to  ascertain  whether  the  method  of  inversion  with 
high  yeasl  can  be  made  i  the  simultaneous  estima 

tion  of  saccharose  and  raffinose. 

( >ur  proposal  is  therefore  to  use  invertase,  or  rather 
English  high-fermentation  yeast,  as  bydrolysing  agent  in 
carrying  oul  Clerget's  method.     We  are  aware  thai  idea 

en  to  -nine  extent  anticipated  by  other  workers. 
rims  Kieblnbl  i  1,'es.  .In  Comptes  Rend  des  trav.  du  l.ab. 
Carlsberg,  1881,  1,  192)  showed  thai  the  saccharose  in  mall 
ui.u  be  estimated  by  acting  on  the  cold-water  extract  with 
yeasl   in  presence  of  thymol,  which  lattet    arrests  alcoholic 

fermentation;  whilst  te  years  afterwards!     O'Sullivan 

i.l.i  b.  in.  Soc.  Trans,   Iim;,  58)  described  a   method   for 
the  same  purpose,  using  invertase.     In  the  year   1891,   it 
■  ii   b\   O'Sullivan   and    Tompson   (J.  (hem.   Soc. 
Trans   1891,  16)  that  the  addition  of  thymol  was 
in  actio  it  » 1th  yeast,  as  no  alcoholic 

occur*   at    a    t.  iiijxi at iii .■   of  55    C.      Both    Kjeldahl    and 
O'Mullivan  used  ibis  method  for  determining  small  amounts 

liarosc,  the  highest  percentage  of  that  sugar  which 
the  process  was  used  to  estimate  being  about  to  pei  cent  in 

pie  "treacle"  (O'Sullivan  and  Tompson,  loc,  c/t.). 
Such  commercial   products  ns  beetroot    molasses,  however, 
frequently  contain  ai  much  aa  50  pi  i 
together  with  ■  large  amount  _■ . 1 1 . i ■  ■    man 

anxious   to  ascertain  if  the    method  of  inversion 

with  yeasl dd  be  used  to  estimate  the  saccharose  in  these. 

It  was  obviously  necessar*]  to  ascertain  ii  the  value 
obtained  for  the  rotator}  power  of  invert  sugar  produced  by 

rln      llei /lebl  I   lergi  t's    method     was    true    for     invert     -no;ir- 

ed  bi   the  action  i,t  yeast.     vV<    were   fortunate   in 
i  •  from  a  sugar  refinery  three  samples  of  refini  A 
which  for   convenience   we   may   denote  as  A.   B,  and  C. 


These  were    analysed 
following  results  : — 


by     the     usual     method,    with     the 


■ ■ 

Specific 

Rotatory  Power 

in  Laurent 

Pohurimeter 

C.  =  15. 

Sample  A 

Saccirai 

Ash 

lVr  ("int. 
99*910 

R9'99S  J 

..     100-000 
O'OIS 

[a]»  =  •-;■  i:: 

Water 

ll'iiL'7     ,■ 

[a~[v  =  ij;;^ 

100-040 

N 

ii 

0-017 

[a]»  =  00-50 
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\om  ii  was  certainly  to  be  expected  that  Herzfeld's 
value  lor  the  rotatory  power  of  invert  sugar  would  also  be 
obtained  when  the  inversion  was  carried  out  with  yeast. 
Having  regard  to  the  purity  of  the  three  samples  above 
mentioned,  which  are,  however,  merely  typical  refined  sugars, 
we  decided  not  to  attempt  any  purification,  but  merely  to 
dry  off  a   portion  used  for  experiment  at  about  .'>n'>  l'. 

The  method  adopted  i-  as  follow  si — The  quarter-normal 
weight  (6'51-J  grnis.)  of  BUgaf  is  rinsed  into  a  50-CC 
measuring  tlask  with  about  80  cc.  of  water.  The  sugar  is 
dissolved,  and  the  temperature  of  the  solution  raised  to 
55°  C.  after  which  about  0-5  gun.  of  fresh  pressed  and 
washed  brewery  yeasl  i-  added.  II. is  is  best  doue,  when 
several  experiments  have  to  be  carried  out,  by  suspending  a 
known  weight  of  the  yeast  in  a  definite  volume  of  water, 
and  ad.ldiiig  a  certain  amount  of  this  suspension  to  the 
sugar'   solution    by  means   Of  a    pipette.       We    have    satisfied 

our  -elves,  by  conducting  blank  experiments,  that  no  optic 
active  substances  pass  into  solution  dining  the  digestion  of. 
the  sugar  solution  « ith  the  yeast.  The  inverted  solutions 
were  polarised  in  a  water -jacketed  200  mm.  tube  at  a 
definite  temperature,  which  ».i>  determined  by  means  of  d 
thermometer  reading  to0*l  (.',  When  the  readings  were 
nun le  at  any  other  temperature  than  20'  C.  they  were  duly 
eon,  ii,. I  to  tins  (see  preceding  paper). 


Bxperiment 


Sample 

used. 


Inversion 
Constant 

l 


Remarks, 


in 
11 


A 
I 

a 

i: 
0 
0 
\ 
I 
\ 
B 
i: 


-  K'lS 

-  ffl-57 

-  sa-iH 

:;ji; 


J  east. 


Vc  a-l  1  ila.vs  iild. 

old  I  lique- 

I). 


The  mean  of  tb.se    II    experiments    gives  an  inversion 
constant  of]   ,  H-i- 56,  instead  of  —  32  •  66,  as  observed 

b\  lb  izfeld.  Bearing  in  mind  tin-  fact  that  tin  experiments 
were  made  with  refined  sugar  without  any  subsequent 
purification,  we  considet  we  are  justified  in  adopting 
llci/fial's  formula  fot  calculating   the   results,  the  more  so 

as of  us,  using  sugar  purified  bj  treutment  with  alcohol 

and   inverting  with   acid,   has   confirmed    Herzfeld's 
(set  preceding  pap 

We  will  now    record    some  values  obtained    with 
mercial  -ample-,  and  wi  ■  that  of  these   we   have 

selected  onlj  those  referring  to  dink   priKlrrcts,  in  which  it 

is  impossible  to  obtain    COI plant    value-   by  the   ordinary 

with  acid.     We  at  first  attempted  to  act  on  solutions 
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which  had  been  previously  clarified  with  basic  lead 
acetate,  filtered,  and  rendered  slightly  acid  with  acetic  acid, 
hut  we  found  that  the  presence  of  lead  entirely  arrests  the 
invertive  action  of  the  yeast.  All  our  experiments  were 
made  therefore  en  unclarified  solutions. 

The  |  normal  weight  is  dissolved  in  about  20  c.c.  of  water, 
the  solution  rendered  slightly  acid  with  acetic*  acid  if 
necessary,  heated  to  55  C,  and  05  grni.  of  yeast  added. 
At  the  end  of  5  hours,  basic  lead  acetate  and  a  little  alumiaa 
are  added,  the  solution  diluted  to  it)  c.c,  and  polarised 
in  a  200  mm.  tube  at  a  known  temperature.  We  are 
aware  of  the  objections  against  clarifying  a  solution  of 
invert  sugar  with  basic  lead  acetate,  and  a  better  plan  would 
probably  be  that  rccomment.'ed  by  Herzfeld  (Zeit.  Ver. 
Iiubenzuck.  End.,  1890,  208),  namely,  to  clarify  the  solution 


by  the  addition  of  0-38  grm.  of  extracted  charcoal  after 
making  it  up  to  the  mark,  a  correction  being  applied  for 
the  absorptive  power  of  the  charcoal  in  the  time  it  remains 
in  contact  with  the  solution,  by  means  of  a  factor  ascer- 
tained by  a  separate  experiment  with  a  solution  of  pure 
invert  sugar. 

Having  regard  to  the  nature  of  these  products,  all  of 
which,  with  the  exception  of  the  last  sample  of  "cane 
molasses,"  were  very  low  grade  samples,  we  think  we  are 
justified  in  concluding  that  the  agreement  between  the 
duplicate  determinations  is  satisfactory.  The  fact  that 
the  values  obtained  with  acid  do  not  agree  with  those 
obtained  with  yeast,  may,  we  contend,  be  taken  a  priori  to 
be  due  to  the  defects  already  pointed  out  in  connection  with 
the  former  process. 


Description  of  Sample. 


Beetroot  molasses ) 

Same  sample J 

Jaggery 7 

Same  sample i 

Egyptian  molasses ) 

Sumo  sample ) 

Egyptian  molasses \ 

Same  sample i 

Egyptian  molasses 1 

Same  sample I 

Cane  molassest 7 

Same  sample i 


Clerget  (Acid). 

Clerget  (Yeast). 

Direct  Polarisation, 
P. 
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[jo 

Saccharose, 

Inversion  Value 

T    ° 
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BO'10  1 
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G 
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-W90  1 
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•is- I 

-1.V94  I 
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S3"10j 

-15-12  1 

42-1 

-15'7tS 

4S/8 

-14"920 

-14-IHM 

«-2lO 
4.1-19/ 

t  Mr.  A.  C.  liaise,  to  whom  we  are  indebted  for  this  sample  of  molasses.  finds  with  acid,  saccharose  =43 '80  per  cent.,  thus  corroborating 

our  value. 


In  conclusion,  we  may  add  that  although  the  yeast 
inversion  process  extends  over  more  time  than  the  ordinary 
Clerget  method  with  acid,  the  former  needs  less  attention  ; 
and  where  a  great  many  determinations  have  to  be  done, 
bss  of  the  operator's  time  is  taken  up. 

Discission. 

Dr.  G.  II.  Morris  had  listened  with  great  interest  to  the 
papers,  and  regretted  that  the  authors  appeared  to  have 
confined  their  researches  to  the  action  of  invertase  on 
sugar,  and  had  not  mentioned  the  action  on  it  of  the  suits 
of  the  organic  acids  and  other  matters  which  were  always 
contained  in  molasses.  It  was  known  that  enzymes  were 
easily  influenced  by  foreign  substances,  and  it  was  quite 
conceivable  that  the  substances  sometimes  present  in 
molasses  might  have  some  influence  upon  the  invertase  of 
the  yeast,  which  influence  would  affect  its  action,  and  lead 
to  an  incorrect  result. 

Mr.  B.  E.  R.  New-lands  suggested  that  Mr.  Ling  should 
put  before  the  meeting  the  results,  if  any,  obtained  from 
hlack  molasses.  There  was  but  little  difficulty,  when 
working  with  light-coloured  solutions,  in  getting  results 
which  agreed  with  Clerget's  value  ;  the  trouble  was  to  get 
Ihem  to  agree  when  one  had  dark  materials,  such  as 
Egyptian  molasses,  to  deal  with,  entailing  the  use  of 
defecating  agents. 

Mr.  John  Heron,  while  recognising  the  interest  of  the 
paper  before  the  meeting,  felt  bound  to  differ  from  the 
Opinions  and  conclusions  expressed  by  the  authors.  In  the 
first  place  he  disagreed  with  the  title,  Clerget's  process 
consisted  in  what  was  known  as  double  polarisation  of 
sugar,  viz.,  polarisation  before  and  after  inversion.  To  him 
it  appeared  to  be  quite  immaterial  how,  or  by  what  means, 
inversion  was  produced.  He  therefore  failed  to  see  how  the 
authors'  process  could  be  called  a  modification  of  Clerget's. 
Next,  the  yeast  process  was  very  objectionable  in  some 
cases  and  very  faulty  in  others.  Those  accustomed  to  deal 
with  raw  sugars  knew  that  many  of  them  were  alkaline  in 

*  We  would  insist  on  the  necessity  of  acidifying  the  solution, 
when  necessary,  with  an  acid  which  is  known  to  exert  no  retarding 
influence  on  the  hydroiytic  function  of  invertase;  such  an  acid  is 
acetic  acid.  In  the  absence  of  data  as  to  their  action,  we  have 
Avoided  the  use  of  stronger  mineral  acids. 


character,  and  in  such  a  ease  inversion  by  yeast  was  uncer- 
tain. Then  again,  the  process  was  a  very  slow  one,  taking 
at  least  five  hours  ;  and,  as  bearing  on  this  point,  it  was  to  he 
remembered  that  according  to  the  views  of  O'Sullivan, 
Tompson,  and  others,  it  was  desirable  to  allow  samples  to 
lie  until  the  following  morning  and  then  polarise  again  to  be 
quite  sure  of  the  results.  Now,  in  dealing  with  a  large 
number  of  samples,  it  would  be  almost  impossible  to  carry 
out  this  slow  yeast  process.  On  the  other  hand,  one  could 
invert  with  acid  in  a  very  short  time,  and,  by  paying  careful 
attention  to  the  instructions  laid  down  by  Herzfeld  (every 
word  of  which  he  could  fully  confirm),  it  was  quite  possible 
to  get  as  accurate  a  determination  of  cane  sugar  as  by 
inversion  with  yeast.  The  only  remaining  question  was 
that  of  molasses  ;  and  with  regard  to  that,  he  would  like  to 
know  if  the  authors  had  actually  separated  out  any  of  those 
dark  bodies,  and  if  they  knew  whether  acid,  iu  the  propor- 
tions in  which  it  was  used  in  this  process,  as  improved  by 
Herzfeld,  had  any  action  on  those  bodies,  and,  if  so,  what 
was  the  nature  of  that  action.  In  an  article  which  he  had 
himself  contributed  to  Thorpe's  Dictionary  of  Applied 
Chemistry,  Vol.  III.,  p.  656,  he  had  there  described  the 
process  of  Clerget  and  llcr/lVld's  improvement  of  it,  and  in 
connection  therewith  went  on  to  say,  "  instead  of  carrying 
out  the  inversion  of  cane  sugar  by  means  of  acid,  O'Sullivan 
and  Tompson's  invertase  process  (Journal  Chemical  Society, 
Vol.  59,  p.  46)  may  be  employed,"  &c. 

The  authors  admitted  that  their  method  had  been  an- 
ticipated by  others,  and  if  Mr.  Ling  would  look  up  the 
bibliography  of  the  subject,  he  would  find  that  the  anti- 
cipitation  had  gone  further  than  he  seemed  to  be  aware  of. 
Nevertheless  the  paper  was  interesting,  inasmuch  as  it  at 
least  constituted  a  very  careful  resume  of  the  whole  sub- 
ject, from  which  point  of  view  it  would  be  very  useful. 

Mr.  J.  L.  3aker  remarked  that  since  the  writing  of  the 
paper,  they  had  carried  out  an  inversion  of  pure  raffinose 
with  yeast.  The  number  obtained  was  in  accordance  with 
the  well-known  ratBnose  formula  of  Herzfeld,  that  is  to  say, 
the  inversion  apparently  stopped  at  the  first  stage  in  the 
hydrolysis  of  raffinose,  namely,  that  in  which  melibiose  and 
levulose  were  produced. 

Mr.  Ling  (who  had  given  but  a  brief  account  of  the 
papers')    said,   in   reply   to    Dr.    Morris,   that   he   and   his 
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colleague  had  made  uo  direct  experiment-  to  ascertain 
whether  the  organic  substances  contained  in  the  after- 
products  had  any  action  in  arresting  or  slackening  the 
invertive  power  of  inrvertaae  01  yeast.  They  had  found, 
however,  that  when  tin-.-  organic  substances  were  pre- 
cipitated, to  the  greater  part,  with  ba-ic  lead  acetate,  the 
rotatory  powers  of  the  acidified  filtrates  were  entirely 
unaffected  on  treatment  with  yeasl  in  the  manner  described, 
'I'h.'  presence  of  lead  -alts,  in  fact,  entirely  arrested  the 
invertive  action  of  the  yeast,  hut  when  these  -alt-  were 
removed  bj  precipitation,  inversion  bj  yeas!  proceeded 
n-nal.  He  believed  thai  the  salts  of  some  of  the  heavy 
metals  behaved  similarly  to  those  of  lead,  and  thi-  was 
doubtless  due  to  thi    prei  certain   proteidsnb- 

stancee  which  formed  the  vehicle  ol  the  activi  enzyme. 

In  answer  to  a  request  by  Mr.  Kewlands,  Mr.  Ling  wrote 
,,n  ii  M  allies,  obtained  with  dark 

molasses,  given  in  the  | 

M,    He had -,.i,l  thai   be  did  not  regard  the   | 

thej  bad  descril  dification  c  method  at 

all,  the  principle  of  which  was  double  polarisation  before 
anil  after  inversion,  and  nothing  else.  In  reply  to  this,  he 
woull  repeat  what  had  been  stated  in  the  paper,  namely, 
thai  although  formula;  had  been  constructed  tor  the  esti- 
mation of  small  quantities  "f  saccharose  by  inverting  with 

id  ever    applied    tlle\ea-t     inversion    method 

i'or   the   estimation    of    comparatively   large   quantities    ol 

hai ,  such  :,-  Clerget's method  was  originally  devised 

i  ii,,  point  which  thej  claimed  to  have  established  was 

that  the  formula  elaborated  bj  Herafeld  for  the  estimation 

iccharose,  bj  a  modification  of  Clerget's  acid  process, 

also  held  gooil  when  yeast  was  used  ae  the  inverting   agent. 

Thej   therefore  failed  to  see  how  their  process  could  he 

trded  as  anything  else  than  a  modification  of  Clerget's, 

ict,  working  with  a  Schmidt  and  Haensch  half-she 

polarimeter,  the}  had  found  that  when  half-normal  solutions 

ol  pur,    saccharose  yeast   in  the  manner 

had  described,  and  subsequently  polarised  ina200-mm. 

tuba  ai  a  constant  temperature,  the  results,  multiplied  by 

tWO     aid     cone,  led.  stall, lard     telll- 

peratun     ...  j   closely  with  Herifeld's  value,  1 .,,  = 

—  89  66.  Then  Mr.  Heron  said  /o  had  suggested  inversion 
by  yeast  In  currying  out  Clerget's  process.  He  (Mr.  Ling) 
believed  thai  ::  mere  statement  to  that  effect  was  to  he  found 
in  the  article  quoted,  but  no  attempt  had  been  made  to  justify 
it  by  experimental  evidence.  The  yeasl  process  was 
specially  adapted  for  oases  in  which  a  large  number  of 
had  to  he  carried  out,  for,  a-  they  had 
staled    in     their    paper,    lets    of    the    operator'-    tunc    \\a- 

di  in. Huh  ,|  tlii  n  wiih  the  a,i,i  method. 

Willi  i,gai, I  to  the  disparity  hi  tin  duplicnti  results 
obtained  with  dark  products  when  Ihe  inversion  was  carried 
out   by  acid,  thai  was  doubtless  due   t . >  ih  ol    the 

acid  on  thi  llieh  were    Opti- 

All  thi- was  di-c. !-->,!  in  the  paper.  Their 
poinl  ■■'■.'  thai  in  yeast  the)  had  a  selective  hydrolysr, 
win  Alien 

■mi.  and  complied    with    Clerget's   presup- 

position thai   the  no  othei    constituent 

should  I,,-  nffected, 


.Nil  I  I.    US 
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Ill     I  .     1.    TUOHSI  .     1  II   I.  .     I  .1.,     .     IM,     I   .     II.     Ill  i 

Tin  dii  thi   watei  -  both  tedious 

and,  owing  to  ihi   unstable   and  easily  oxidisnb 

)  of  thi    -',  Tin    estimation  is 

m  rally  dedui  i  d   from  the  gra>  in  of  a 

I.  solution  of  thi    •lien.     In  llie  ordinary  text-1 ks 

Ihu  method  given    i*   to  determine  accurately  Ihi   gravity  of 

a    Id  p  I     10    di\  1,1,      111! 

,keli  III    lOOt)-  )    l>J    I        186,  tills 

I. lit,  i  being  tin   uvi  In  pet 

cent,  solution  to  every   l    per  cent,  of  pure  sugnr  in  the 
-iigar  taken.      In  the  case  ol   highlv  refined 
where  the  mineral  matter  i-  almost  negligible,  ihi-  i 
give-  npproximntel]  the  c,,rr,  total  solids, 


the  difference  between  that  number  and  100  giving  of 
course  the  percentage  of  water  present.  Hut  Heron  has 
pointed  out  (Journal  of  Federated  Institutes  of  Brewing 
[1896  ,  II..  440)  that  whilst  the  factor  0-886  approxi- 
mately represi  nts  the  excess  gravity  due  to  the  sugar,  that 
due  to  mineral  salts  is  much  higher,  and  that  consequent]] 
a  correction  is  necessary  with  sugars  containing  more  than 
a  few  tenths  ,,f  a  per  cent,  of  mineral  matter.  II,-  dissolved 
ih,  ash  obtained  from  various  -un-irs  and  found  the  e* 
gravity  tor  each  one  gramme  dissolved  in  100  c.c.  of  water 
to  be*-  as  against  the  8-86  due  to  sugar,  lie  therefore 
proposed  to  deduct  from  the  original  execs-  gravity  <>'8 
lime  the  ash.  ami  divide  the  remainder  by  0*386  to  obtain 
the  percentage  of  total  organic  matter.  Adding  10  this 
the  percentage  of  ash,  the  difference  from  100  then 
gives  the  percentage  of  water. 

Heron'-  correction   has  been  adopted  by  some  analysts, 

but  not  bj  others,  who  cut  nd  that  his  figures  deduced 
from  the  ash  do  not  necessarily  represent  the  values  of 
the  mineral  matter  as  it  exist-  in  the  sugars.  The  result 
is  that  great  discrepancies  in  total  solids  and  water 
occur  in  analyses  ,,t  sugars  by  different  analysts.  This  is 
especially  the  case  with  invert  sugars,  where,  on  the  one 
hand,  there  is  always  an  appreciable  amount  of  mineral 
matter,  and  on  the  other,  checking  by  direct  determination 
is  especially  difficult,  owing  to  tie  ,1  instability  of 

the  levulose  therein.  These  discrepancies  amount  to 
slightly  more  than  the  percentage  of  ash  present.  Thus,  in 
an  invert  -ugar  containing  3  per  cent,  of  ash,  the  total 
-i did-  found  by  an  analyst  not  using  Heron's  correction, 
would  he  slightly  more  than  3  per  cent,  higher  than  that 
l  by  one  adopting  the  correction,  and  of  course  the 
water  would  be  correspondingly  lower.  Of  the  total  solid-. 
the  invert  and  cane  sugars,  ash,  and  albuminoids  ate  more 
or  less  diteeth  determined,  and  the  residual  amount  to 
make  up  the  total  solid*  i  classed  as  "other  carbo- 
hydrates," '•  inert  matters,"  or  pome  similar  term,  and 
consequently  Ihe  whole  of  the  error  in  the  determination  of 
total  solid*  or  water  falls  on  this  class.  Thus  in  the 
example    given,    On     identical    analytical    data    the    "inert 

matter  "  might  be  given  as  o- 1  or  :<•  I  according  to  whether 
the  calculation  si  solid  matters  were  made  with  or  without 
the  correction  for  ash— a  result  which  is  highly 
unsatisfactory. 

We  therefore  thought  it  desirable  to  endeavour  to  obtain 
accurate  and  reliable  direct  determinations  of  the  water  in 
various  invert  Bugars  in  order  to  ascertain  definitely  what 
correction  was  required  in  deducing  the  total  solids  and 
moisture  from  the  gravitj  ,•!  a  It   pet  cent,  solution. 

Many  methods  were  tried  before  accurate  and  constant 

results   could    be  obtained,  but    finally  constant,  concordant, 

1'  mm  closely  correct  results  were  obtained 

by   the   Following    modificat of     the   methods   hitherto 

Use, I. 

A  thin  tube  i"i  about  15  nun.  in  diameter  and  85mm, 
long,  and  closed  at  one  end  (a  pa  il   tube  answers 

i-  taken,  and  into  this  is   fitted    a  snip  of  tiller    paper 
(  ,' i  mm   wide,  coiled  round  a  small  glass 

Ih,-  ,  oil  si Id  be  of  -acli  a   si  ...  but  uol 

This  lulu  then  slips  easily  into  a 
test  tube  i h  i.  about  'Jo  mm.  wide  and  1  .">0  long,  a  small 
wire  carrier  being  so  arranged  that  tin  urn,  i  tui, i  does  not 
quite  touch  the  bottom  of  the  outer  one.  This-  larger  tube 
forms  the  heated  chamber.  \n  inlet  (•/)  and  outlet  tube 
the  latter  as  wide  as  i  ,  fitted  to  the  tube  bj 

all  air-tight  joint,  so  as  to  allow  a  current  of  any  gas  to  be 
passed  through  it  This  larger  tube  (6)  fits  to  about  live, 
sixths  of  it~  length   into  a  i 

jacket,  and  ihis  i-  connected  at  iis  lower  end  to  a  boiling 
flask  and  at  its  upper  end  to  an   inverted    l.iebig  condenser. 

■   \a| r  jackt  .if  prcfern  d,  bi 

placed  bj  a  water  jacket  kept  at  a   regulated   ten 
The  liquid  first  used  in  the  llask  was  water,  but   the  tei 
rature  the  was  found  to  be  too  high.  ;m,l  methy- 

lated spirit  was  substituted.  With  the  latter  substance  (he 
teinpei.itiii,  of  the  inner  tube  muinl  unci 

55  and  ~>>  i  .  Ii  wa-  still  found  thai 
neither  In  air  nor  in  an  ordinary  vacuum  (.containing,  of 
course,  a   little   residual    air)  could   constant    results  be  ob- 
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tained.  By  washing  out  with  an  inert  gas  and  then 
evacuating,  better  results  were  obtained,  but  the  method 
was  very  slow  and  still  not  quite  satisfactory.  It  was  then 
decided  to  pass  through  the  inner  vessel  a  current  of  inert 
gas — various  gases  were  tried  and  carbonic  ahydride  eventu- 
ally adopted  as  most  convenient.  The  cocks  are  so 
arranged  that  only  a  very  small  quantity  of  gas  can  pass 
into  the  chamber,  whilst  the  outlet  is  freely  open  to  a 
powerful  and  constantly  working  exhaust  pump.  The  car- 
bonic  anhydride    is,   of    course,   carefully    dried    through 


tr  E.rha. 
Pn/nfi 


C-ruicnsir 


sulphuric  acid  before  entering  the  tube,  and  passed  out 
through  a  sulphuric  acid  absorbing  flask  (;/')  offering  a 
large  surface  of  acid.  In  this  way  the  inner  vessel  (o)  con- 
tains a  highly  rarefied  atmosphere  of  carbonic  anhydride,  of 
which -the  pressure  does  not  exceed  50 — 80  mm.  of  mercurj , 
whilst  a  current  of  dry  carbonic  anhydride  still  passes  con- 
tinuously through  it. 

The  tube  and  paper  are  kept  in  this  apparatus  till  the 
weight  becomes  constant,  which  occurs  in  about  four  to  five 
hours.  About  1  to  15  grms.  of  the  sugar  to  be  analysed 
are  then  quickly  weighed  into  the  tube  on  to  the  end  of  the 
coil  of  paper,  care  being  taken,  by  keeping  the  tube  tilted, 
that  the  sugar  only  covers  about  half  the  end  of  the  coil. 
About  1  c.c.  of  boiling  water  is  then  dropped  on  to  the 
uncovered  part  of  the  roll  anil  2  or  3  c.c.  on  to  the 
sugar.  This  is  sufficient  to  liquefy  the  sugar  and  distribute 
it  evenly  over  the  greater  part  of  the  paper  co'l  without 
allowing  any  of  it  to  reach  the  bottom  of  the  roll  or  accumu- 
late on  the  bottom  or  sides  of  the  tube.     If  the  whole  of  the 


end  of  the  coil  of  paper  is  covered  with  the  sugar,  it  is 
found  less  easy  to  efficiently  dissolve  and  distribute  it,  and 
the  addition  of  the  1  c.c.  of  water  to  the  paper  before 
solution  of  the  sugar  not  only  much  facilitates  the  even 
distribution  over  the  paper,  but  also  obviates  the  fear  of 
enclosed  bubbles  of  air,  which  are  liable  to  cause  spurting 
when  the  tube  is  put  into  the  heated  chamber  and  the 
pressure  removed.  It  is  necessary  to  add  a  minute  trace  of 
ammonia  to  neutralise  any  acid  present,  as  the  smallest  trace 
of  free  acid  prevents  the  obtaining  of  constant  results  by 
causing  some  decomposition.  The  tube  is  then  re-intro- 
duced into  tin-  apparatus  and  weighed  at  intervals  until 
constant.  About  6 — 10  hours  is  sufficient,  and  further 
heating  causes  absolutely  no  change  in  weight.  If,  how- 
ever, the  least  air  is  admitted,  further  reduction  in  weight 
occurs,  decomposition  commences,  and  constancy  cannot 
again  be  obtained.  Decomposition  similarly  sets  in  if  the 
temperature  is  much  raised  (even  below  100'  C),  and  to 
obtain  correct  results  both  an  atmosphere  of  inert  gas  and  a 
a  temperature  not  exceeding  70  C.  are  essential.  Many 
determinations  of  various  invert  sugars  were  made,  and  in 
most  cases  two  or  three  separate  determinations  of  the 
same  sugar.  These  latter  were  very  concordant,  not  varying 
from  one  another  more  than  0-2  per  cent. 

In  the  appended  table  the  results  of  a  few  typical 
examples  are  given,  and  are  compared  with  determinations 
deduced  from  the  gravity  of  a  lo  per  cent,  solution,  both 
with  and  without  correction.  In  applying  Heron's 
correction,  the  question  of  ash  is,  of  course,  an  important 
one:  and  here,  again,  discrepancy  of  custom  occurs,  for 
whilst  almost  everyone  uses  the  sulphate  process  for 
determining  ash,  some  take  the  weight  of  the  sulphated 
ash  found  as  representing  the  true  mineral  -alts  present  in 
the  sugar,  whilst  others  deduct  one-tenth  from  the  weight 
of  the  sulphated  ash.  From  the  results  of  our  experiments 
ju^t  described,  we  believe  that  a  more  correct  plan  would 
be  to  adopt  a  middle  course,  and  deduct  one-twentieth  from 
the  sulphated  ash.  We  have  adopted  this  in  our  calcula- 
tions, with  Heron's  factor  of  o-S.  and  with  this  combination 
certainly  find  the  results  more  concordant  than  with  those 
obtained  by  any  other  combination  of  factors,  though  we 
have  tried  taking  sulphated  ash  and  A  sulphated  ash  with 
factors  from  0-72  to  O-S.  In  the  table,  a,  '),  c,  and  <l,  are 
ordinary  commercial  invert  sugars,  r  is  an  invert  specially 
prepared  with  very  high  ash,  f  and  g  are  cane  sugars  simply 
taken  for  comparison  ;  f  was  a  syrup  made  from  the 
purest  crystallised  sugar,  and  was  very  difficult  to  handle, 
owing  to  its  very  great  tendency  to  crystallise.  This 
probably  accounts  for  the  somewhat  wide  divergence 
between  the  determinations:  ;;  was  a  sample  of  molasses 
specially  prepared  from  raw  Java  sugar  so  as  to  contain  a 
high  percentage  of  ash. 

In  calculating  the  inverts,  the  corrected  density  factor 
(3-888  for  this  density)  lately  given  by  Brown,  Morris, 
and  Millar  (Client.  Soc.  .Tourn.  1897,  I.,  30)  was  employed  : 
for  the  cane  sugars  the  ordinary  factor  3'86  (which  also 
agrees  with  those  found  by  Brown,  Morris,  and  Millar  for 
cane  sugar). 


Sulphated 

Ash. 

Corrected 
Ash. 

Density  of 

10  per  Cent. 

Solution. 

1032-88. 

1033-12 
1033-14 

1033-13 
ll  131 1-62 

1026-64 
1034*23 

Water  deduced  from 

Density  of  10  per  Cent. 

Solution. 

Water 
by  Direct 
Determina- 
tion. 

Difference 
of  Direct 

from 
Correct  eit 
Indirect 
Determina- 
tion, 

Difference 

of  Direct 

from 

Uncorrected 

Indirect 

Uncorrected. 

Per  Cent. 
15-43 
H"81 
14-77 
1479 
2f34 

31-05 
11-44 

Corrected. 

Determina. 
tion. 

In  vert  Suga  re. 

Per  Cent. 
0-48 
2-04 
.S-il'2 
3'67 
6'03 

0-H7 
6-iji) 

Per  Cent. 
ii'  Ifi 

1-114 

2-S7 
3-49 
573 

II-U7 

.v;n 

Per  Cent. 
15-03 
W86 
17 'SI 
18-48 
27*2a 

S113 

17-.11 

Tcr  Cent. 
15-97 
17-11 
lTC'.p 
18-28 
26-50 

30-57 
16-67 

Per  Cent. 
+  0-04 
+  0-25 

-  0-12 

-  0-20 

-  n-7'.l 

-  ii-.-,i; 

-  0-87 

Per  Cent. 

b 

+  2-3H 
+  2*92 

d 

f'i'iii  Sugars. 
Java  molasses   

-  e-|s 
+  5-23 

From  these  results  it  is  clear  that  when  the  determination 
of  water  and  total  solids  in  a  sugar  is  to  be  made  by 
deduction  from  the  gravity  of  a  solution  of  known  strength. 


a  correction  for  ash  must  be  made  if  the  result  is  to  be 
considered  in  any  way  reliable  ;  but  that,  with  a  proper 
correction,   ihis  method   may  safely  be  relied  on  to   give 
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result*  very  approximate  to  the  truth.  We  have  not  been 
able  to  iind  a  correction  which  shall  give  exact  correspond- 
ence  with   all   the   <!;rcct    determination   results,   but  the 

is  imly  at  all  appreciable  when  ths  ashisvery 
high.  Ami  it  is  in  these  sugars  with  abnormally  high  ash 
th«t  il  lireel  determination,  above  described, 

ma]    become  faulty.      Poi    in   these    sugar-,   it    is  qnite 
probable  that  hygroscopic  - 1 1 1  ~  (such  aa  sodiumsulph 
alkaline  c  and   perhapi   calciam  chloride,    &c.) 

present  in  more  or  less  quantity,  prevent  the  removal 
ofthi  of  moisture  under  the  conditions  and  at 

the  temperature  employed.    It  is  thus  possible  that  in  these 

lireel  determination  "f  water  comes  out  rather 
too  low,  and  thai  the  calculated  number  is  actually  nearer 
the  trull  than  the  direct  determination. 

h,  lusi we  would  Btiggesl  for  ordinary  commercial 

analyses  the  adoption  of  '.;:  of  the  sulphated  ash  as  the 
true  mini  ral  matter,  and  0-8  asthe  correction  for  ash  in  the 

illations.     And  i  thai   the  pn 

described  will  prove  an  easy  and  useful  means  of  checking 
the  calculated  results  hj  direct  determination  where  this  is 
thought  desirable. 

Ill-,  i  B8IOH 
Mr.  JoHH  111  >:<>N  -aid  that  he  "a-  pleased  that  the 
authors  had  investigated  this  matter,  and  that  to  a  large 
i  stent  the  result  had  been  a  confirmation  of  the  fig 
adopted  by  hiin-elf.  The  reason  that  he  had  adopted  8  as 
thefactoi  foi  ash  was  that,  after  having  saved  the  ash  of 
invert  sugars  of  several  years'  working  in  the  factory,  he 
dissolved  thai  ash  in  water  as  well  as  in  pure  cane-sugar 
solutions,  and  the  result  of  a  large  number  of  experiments 
carried  ont  in  this  way  proved  to  him  thai  *  was  the  correct 
factor,  ami  this  conclusion  was  supported  by  the  gravity 

tables  given    in  I  irks    for   sulphate  of  potash,  sul- 

phate 'd  lime,  and  sulphate  of  soda.  It  was  obvious,  he 
thought,  that  in  the  case  of  invert  sugar,  where  sulphuric 
acid  was  used  for  the  purpose  of  inversion,  that  when  the 
inversion  was  completed,  most,  if  not  all.  of  the  mineral 
-ili-  occurring  in  the  sugar  would  exist  as  sulphates.  If 
lhal  were  bo,  then  in  determining  the  ash  of  a  -ample  of 
invert  -agar  (the  salt-  being  considered  as  sulphates),  he 
did  not  see  whj  any  correction  should  be  made  on  the  ash. 
In  working  oul  that  idea  he  had  come  In  the  conclusion 
that  ii  would  be  nearer  the  mark  to  take  the  Bulphated  ash 
as  tin- true  ash  occurring  in  the  Bngar  than  to  apply  any 
correction.  Thai  idea  was  supported  by  the  fact  that  if 
inn    determined  the  different  organic  -alts  in  raw  sugars 

and  the  proportion-  in  which  the)  OCCOr,  one  would  find 
that  tluir  molecular  weigh!  would  correspond  more  close!] 
with  the  molecular  weight  of  Bulphate  of  lime  than  with 
thai  "f  carbonate  of  lime. 

Mr.  A.  I!.  I.im.  wished  to  congratulate  the  authors  on 
the  ven  ingenious  apparatus  the]  had  devised.  Messrs. 
Brown,  Morris,  and  Millar  had  employed  n  modification  of 
l.ohn    de   Bruyn'B   apparatus   in  Iheii    rccenl    well  Known 

■  irehes  to  dry  vai  Dr.  Frew  had       ggested 

a   method   of  determining   the  o    beer   bj 

absorbing    il     b)     means     of     bibulous     piper,    and     ■  uh-e- 

quentl]     drying    in  a    current    of    air    ui                Dished 
ii    110  I               this  Journal,   1897,  3ID). 
Willi  regard  to  the  deduction  o!  one  tenth   from   the  Bul- 
phated ssh,  ih at  wa  don.  iii  the                   (root 

which  it  h  "I    been  found    to  give  results  approvi- 
lling  the  truth.     When  other   products  were  deall  with, 
however,  it  was  probable  thai  the  correction  would  require 
modification. 

Dr.  G    II    Morris  desired   to  congratulate  the  authors 
on  solving  a  problem   which   had  troubled  mai 
who  hud  tried,  but   hitherto  withoul  bucccss,  to  determine 
satisfactorily  the  amount  i  In  commercial   invert 

-ug.tr-.     He  bad  I.  opted  to  do  the  same  thing 

with  the  apparatus  to  which  Mr.  Ling  bad  referred,  but,  in 
spite  of  the  ino-t  careful  working,  bad  found  ii  impossible 
in  dry  commercial  sugar-  withoul  loch  decomposition 
occurring  as  rendered  the  results  obtained  absolutely  worth- 
He  considered   the   modification   described   by   the 

authors  I  very  valuable  and  iuli  • 

Mr  .1  \  K.  NiwiiM.-  asid  thai  with  regard  to  the 
determination  of  moisture  in  sugars,  il  bad   former!)  been 


usual  to  adopt  the  plan  of  mixiDg  with  sand  and  alcohol. 
That  method,  however,  failed  entirely  when  applied  to  bodies 
containing  levulose,  on  account  of  its  unstable  nature.  Some 
month-  ago.  alter  careful  examination,  be  had  concluded 
that  the  plan  proposed  by  Mr.  Heron  was  worthy  of 
adoption,  and  had  carried  it  out  in  his  own  practice,  though 
with  some  difficulty,  because  he  was  often  confronted  with 
the  results  of  other  chemist-  -bowing  a  difference  of  even 
•2  or  :(  per  cent,  it  was,  however,  satisfactory  to  tind  that 
the  method  was  now  established  on  a  firm  footing,  and  he 
ratulated  Dr.  Thorne  on  the  able  and  unassuming 
manner  in  which  he  had  brought  forward  his  result-,  and 
al-o  Mr.  Her in  the  fact  that  his  system  of    working  had 

be.i  substantially  corroborated. 

Mi.  AtiXKii  C.  (ii  mm  t\  observed  that  in  dealing  with 
raw  cane  BUgars,  unless  one  kin  w  the  spet  ific  gravity  of  the 
organic  Baits  actually  existing  in  this  sample,  one  co  ild  not 
apply  the  specific  gravity  ash  correction  with  certainty  in 
the  determination  of  moisture  in  such  sugars. 

Dr.  I.  T.  Tini,.\i.  in  reply,  said  that  the  examples  of 
cane  rred  to  in  the  paper  were  only  given  as 

showing  that  the  results  in  thai  case  were  approximately  on 
the  Bame  lines  as  in  the  case  of  invert  sugar.  They  did  not 
claim  the  application  of  the  factors  given  except  to  invert 
sugars.  With  regard  to  Mr.  Heron's  point  about  Bulphated 
ash,  be  quite  admitted  the  justice  ■  his  argument  up  to  a 
certain  point,  but  was  inclined  to  doubt  whether  going  over 

the  char  dm-  not  modify  the  Bulphatos  present  in  the  log 

The  liquor,  after  leaving  the  char,  certainly  somctimc- 
contains  other  -alts  than  sulphates  They  had  compared  the 
results  obtained  by  this  process  with  the  results  calculated 
from  the  solution  densities  when  correcting  on  the  ba- 
the sulphated  ash  and  all  factors  up  toO'85,  and  could 
obtain  no  results  so  concordant  a-  when  they  adopted  the 
a-h  standard  as  ol  sulphated  ash  and  the  0*8  factor. 
Tb  v  did  mil  claim  in.velty  in  the  apparatus,  but  merely 
the  sligbi  modifications  they  had  made,  and  which  they 
considered  improvements.  They  did  emphasise,  however, 
the  need  for  the  combination  of  a  very  low  temperature  with 
as  neaih  B  vacuum  as  could  he  got  wilh  a  current  of  inert 

,  i--ing  through, 

AN  IMPROVED  DRIP-PROOF  Bl  NS1  S 

11V    Till  i-      III    II'IIKIt. 

alto  thU  Journal,  ls.tr.  893  «J  - 

Thb  forms  which  have  been  recent]}   introduced  are  more 

or  less  a  return  to   forms  which  have  been  tried  ami  dis- 

,l  man]  years  ago.     When  a  tube  bunsen  is  used  for 

diriv   work,    ii  will    b.     found    that    the   dirt    is  as  much  in 

eviii.iic i  the  inside  ot   the  tube  as   anywhere  else;  and, 

isequeotly,  if  the   gas   come-  in  at    a  side  alii   thei 

liability  to  choke,  and  also  unusual  difficult]  in  cleaning  ami 
readjusting  The  makers  of  laboraton  bunseus  have  also 
learnt  bv  experienci  thai  a  fine  slit  for  the  gas  inlet  i- 
inadmissible  in  practice,  as  it  becomes  choked  In  the  dusl 
In  iln   air,  and  il  mnsl   be  remembered  thai  any  departure 

from straight  line  in  the  tnls-.  or  direction  of  the  gas 

jet,  mean-  a  lower  ti  mperature  ol  Hanie.  N  here  a  bunsen 
isusedfoi  verj  dirt]    work,  oi    where  there  is  a  liability  of 

ol  the  vessel,  the  burner  can  be  perfectly  prol 
b]   simply  tilting  it  over  sideways  to*  ml-  the  side  opening, 
Vnything  which  falls  inns  down   the  side  of  the  tube  and 
escapes  bv  the  lidi  opening  without  coming  near  the  jet, 
and  the  temperature  of  the   flame  is   not    Interfered  with  by 

In  ml-  or  departures  fi the  one  straight  line.     It  is  an 

eas]  mar.  i  to  mount  the  lube  with  a  small  swivel  between 
it  and  tin    Stand,  or    any    otbel    makeshift,   and   any   milk,  r 

can  easily  snpplj  these  at  a  small  extra  cost  The  worst 
possible  ""ii,  foi  an  open  bunsen  is  the  melting  of  wax  foi 
sealing  bottles,  8tc,  ami  expei  ience  has  proved  for  this   mi  k 

that     a    borilOnta!    lube    is    the    best,    ami  iievei    caul 

trouble,  even  in  the  mot  careless  hands.  The  fised 
vertical  burner  has  become  universal,  not  from  its  advan- 
tages, but    because  it     is    the    cheapest    pOSsibll     form  which 

caii  In  mad  .  I  nave  myself  nci  i  used  any  unless  mounted 
on  a  Bwivel,  to  admit  of  the  angle  being  varied  to  any 
required  extent. 
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Mutiny  held  on  Thursday,  January  27/A,  1898. 


MR.    JOHN    PATTINSON    IN    THE    CHAIR. 


FLOCCULATION  As  AN  AID  IN  LABORATORY 
WORK.— PART  II. 

HT    R.    GREIG    SMITH,    M.SC. 

(See  also  this  Journal,  1897,  871.) 

In  the  short  discussion  that  followed  the  reading  of  my 
paper,  the  remarks  tended  towards  the  reason  of  floccula- 
tion, that  is,  to  the  mechanism  of  the  process.  No  doubt 
this  is  connected  with  the  use  of  flocculating  agents  ; 
and  although  I  did  not  intend  to  speak  of  this  side  of  the 
question,  yet  a  short  resume  of  some  previous  papers  on  the 
subject  may  not  be  without  interest.  ' 

The  first  to  write  about  the  matter  appears  to  have  been 
W.  Skey,  who,  in  an  article  in  the  Chemical  News  (XVII., 
1G0,  1868)  upon  "The  Coagulation  and  Precipitation  of 
Clay  by  Neutral  Salts  generally,"  calls  attention  to  the 
fact  that  the  salts  used  for  the  clarification  of  sewage  and 
purification  of  water  depended  upon  the  formation  of  a 
bulky  precipitate,  which  enclosed  suspended  particles  and 
earned  them  down  with  it  in  the  settling  tanks.  There, 
were  other  salts,  however,  which,  although  not  forming 
gelatinous  precipitates,  had  the  power  of  coagulating  sus- 
pended particles.  The  chlorides  of  the  alkalis  and  of  the 
alkaline  earths,  sulphate  of  soda,  and  sulphuric  acid  acted  in 
this  way.  The  coagulating  powers  of  these  substances  were 
different,  and  when  the  salt  was  removed  by  washing,  the 
sediment  remained  suspended  on  being  again  shaken  up 
with  water,  The  volume  of  water  relative  to  the  amount  of 
sail  employed  was  of  primary  importance,  while  the  amount 
of  clay  suspended  was  only  secondary.  From  several  con- 
siderations he  concluded  that  these  salts  acted  solely  on 
account  of  their  affinity  (stronger  than  that  of  clay)  for  water. 
In  this  respect  they  were  like  certain  other  substances 
which,  although  soluble  in  water,  were  precipitated  by 
others  possessed  of  a  superior  affinity  for  the  solvent ;  for 
example,  l'russian  blue  is  precipitated  by  salts  generally, 
silica  dissolved  in  ammonia  by  ammonium  chloride,  and 
barium  nitrate  by  nitric  acid. 

Six  years  afterwards,  in  1874,  Durham  read  a  paper 
before  the  Royal  Soc.,  Edin.  (extracted  in  the  Chemical 
News,  August  1.-174),  in  which  he  instanced  eases  of  sedi- 
mentation by  certain  salts,  acids,  and  alkalis,  and  further 
sboweel  that  when  using  comparatively  strong  solutions  of 
reagent,  sedimentation  varied  inversely  with  the  percentage 
of  acid  and  directly  with  the  percentage  of  alkali.  Simul- 
taneously, Dr.  Storey  Hunt  read  a  paper  before  the  Nat. 
Hist.  Soc.  of  liostou,  U.S.A.  (see  letter  by  "  T.  R.  O.," 
Chemical  News,  XXX.,  97,  1S74),  upon  the  sedimentation 
of  Mississippi  mud  by  salts  and  acids.  He  considered  that 
the  mechanism  was  explained  by  Guthrie's  researches 
(Proc.  Roy.  Soc  XIV.,  1804)  upon  drops  of  water.  Fall- 
ing from  a  ball  of  ivory,  drops  of  a  If  8  per  cent,  solution  of 
calcium  chloride,  for  example,  were  one-ninth  smaller  than 
drops  of  pure  water,  and  from  this  the  conclusion  was 
arrived  at  that  salts  reduce  the  cohesion,  that  is  the  viscosity, 
of  water.  This  is  undoubtedly  the  case  with  some  floccula- 
ting agents  (as  ammonium  chloride),  but  not  with  others  (as 
zinc  sulphate)  ;  and,  furthermore,  the  microscope  shows  that 
the  particles  before  flocculation  are  separate,  hut  after 
flocculation  they  are  aggregated  into  groups, 

Ramsay  showed  (Proc.  Roy.  Geol.  Soc.  1876,  129)  that 
those  salts  which  absorb  most  heat  in  going  into  solution, 
ear.se  suspended  mud  to  flocculate  most  rapidly.  He  con- 
sidered that,  owing  to  the  absorption  of  heat,  the  liquid 
particles  vibrate  faster,  anil  the  particles  of  solid  have  in 
consequence  a  better  chance  of  gravitating  without  meeting 
the  resistance  of  impact.  Sedimentation  was  also  found  to 
vary  according  to  the  specific  gravity  of  the  salt  solution 
and  to  the  temperature. 


The  most  noteworthy  contribution,  however,  is  by  Durham, 
who,  two  years  afterwards  (Chemical  News,  XXXVII.,  41, 
1878),  described  a  number  of  experiments  with  solutions  of 
salts,  acids,  and  clay  particles,  and  from  their  behaviour 
arrived  at  the  following  conclusions.  "  1st.  There  seems 
to  he  a  regular  gradation  of  chemical  attraction  from  that 
exhibited  in  the  suspension  of  clay  in  water  up  to  that 
exhibited  in  the  attraction  of  sulphuric  acid  for  water,  which 
we  call  chemical  affinity.  2nd.  That  chemical  combinations, 
solutions,  and  suspension  differ  only  in  degree,  and  are 
manifestations  of  the  same  force ;  and  definite  chemical  com- 
pounds arc  just  the  points  where  the  affinity  exerts  force 
enough  to  hold  an  exact  number  of  atoms  with  a  certain 
strength.  3rd.  The  attraction  of  chemical  affinity  is  not 
in  every  case,  at  least,  exhausted  when  a  definite  chemical 
compound  is  formed,  hut  has  sufficient  power  left  to  form 
solution  or  suspension  compounds." 

This  hypothesis  contends  that  not  only  have  we  chemical 
affinity  such  as  that  exhibited  by  an  anhydrous  base  for  an 
anhydrous  acid,  but  we  also  have  "  residual  affinity,"  which 
may  be  exerted  by  substances  upon  water  to  form  solution 
compounds — as  the  erystallo-hydrates  colloidal  solution,  and 
suspension. 

The  formation  of  aggregates  of  solid  particles  can  be 
explained,  as  Whitney  has  done  (Wiley's  Agricultural 
Analysis,!,,  172),  by  surface  pressure.  The  molecules  at 
the  surface  of  a  solid  particle  suspended  in  water  have, 
within  their  sphere  of  influence,  a  greater  attraction  for 
molecules  of  water  than  these  have  exerted  upon  them  bv 
other  water  molecules;  consequently,  more  molecules  of 
water  gather  at  the  surface  of  the  solid  particle  than  at  any 
other  place  in  the  solution.  There  is  in  consequence  a 
surface  pressure,  and  the  compressed  layer  of  molecules  of 
water  prevents  any  two  particles  of  solid  approaching  or 
adhering.  Should,  however,  a  flocculating  agect  be  dis- 
solved, it  will,  by  its  superior  attraction  for  the  molecules 
of  water,  withdraw  them  from  the  surface  of  the  solid,  thus 
lessening  the  surface  pressure;  and  it  may  be  lessened  so 
much  that,  from  being  a  pressure,  it  becomes  a  tension  which, 
being  exerted  on  all  the  surfaces,  causes  the  particles  to 
aggregate  into  groups. 

Should  the  aggregation  of  solid  particles  be  sufficiently 
explained  by  surface  pressure,  then  could  we  not  also 
explain  precipitation  by  the  surface  pressure  and  tension 
upon  a  molecule  or  molecular  system  of  any  substance  in 
solution  ?  Surface  pressure  or  surface  tension  is  another 
expression  for  molecular  attraction  or  chemical  affinity  of  a 
weak  type,  and  appears  to  be  identical  with  residual  affinity. 
When  the  surface  pressure  is  relieved,  or  the  molecular 
influence  overpowered — that  i-  to  say.  when  the  molecules 
of  water  are  withdrawn  from  the  influence  of  the 
residual  affinity — the  molecules  of  the  substance  about 
to  precipitate,  aggregate,  and  when  the  molecular 
aggregates  become  sufficiently  large  they  settle  out  as 
a  precipitate.  Heat  appears  to  annul  the  solution 
or  residual  affinity  just  as  it  lessens  surface  tension 
and  pressure.  Ramsay  has  shown  that  sedimentation 
varies  with  the  temperature,  and,  besides,  we  know  that 
gelatinous  precipitates  become  less  gelatinous  on  beating. 
This  contraction  has  been  shown  to  be  due  to  dehydration. 
According  to  Wiley,  ferric  hydrate,  which,  when  precipi- 
tated cold  and  air-dried  for  18  days,  contains  38  per  cent,  of 
water,  is  converted  by  boiling  for  some  hours  from  a  bulky 
red-brown  precipitate  into  a  bright  red  substance  containing 
only  '/.  per  cent.  The  partial  dehydration  of  aluminium 
hydrate  from  AU03,  3H30  to  AUV,, 2H2G  by  prolonged 
boiling  has  also  been  observed.  Furthermore,  when  clay  is 
boiled  for  some  days,  the  individual  particles  become 
aggregated  into  small,  rounded,  opaque,  brown  granules, 
which,  when  pressed,  are  seen  under  the  microscope  to 
break  up  into  a  multitude  of  very  fine  particles  (Wiley,  he. 
cit.  pp.  244-J). 

While,  with  precipitation  and  coagulation  generally  the 
separating  out  of  the  molecular  aggregates  may  be  said 
to  be  caused  by  the  superior  residual  affinity-  of  the  coagu- 
lating substauce,  yet  it  is  a  case  of  give  and  take j  the 
precipitate  exchanges  the  water  molecules  over  which  it 
had  influence  for  a  portion  of  the  base  of  the  flocculating 
agent.     That  the   residual  affinity  is  small  compared  with 
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the  affinity  of  a  metal  for  an  arid  radicle,  goes  without 
saying;  still  it  is  quite  sensible.  Durham  assnmed  it 
might  be  sufficient  to  ntiee  the  atomic  weight  of  calcium 
fiom  to  to  W"  i.  ao'l  \Ii •--!-.  Picton  and  Lindei  foun<l  that 
about  a  gramme  of  arsemoui  sulphide  retained  firtnly 
2  -4  ni<rriiis.  of  liai'ium.  The  latter  case  was  one  of  colloidal 
solution,  where  the  substance  was  just  on  the  point  of  pre- 

itingi      By   the   lecuku    pcessuxe    hypothesis,  the 

re-idual  affinity  may,  in  great  part,  1»  unong  th«- 
instance    themselves  instead  of   upon  the 
molecules  of  water,  but  eventually  in  the  <<>Hoi  lal  solution 
„,.  ii;r.,    i,                         ttes  holding  tenaoiomlj  the  last 
molecules  of  water.      Part  of  this,  water  is  attracted  bj  the 
fioccnlatiog  agent  and  part  is  replaced  bj  the  flocculating 
This  gradation  of  attraction  for  water  is  general  with 
chemical  substances.     It  is  exhibited  in  anhydrous  acids,  as 
sulphuric  and   phosphoric  which   form  numerous  bydi 
with  water,  the  last  few  molecules  of  which  are  attracted 
with  strong  affinity, ,wlule  to  eliminate  the  last  molecule  of 
water  a  base  is  i  iri'  ,0  be 
in  the    crystallo-bydratea,  where    generally  the    last 
molecule-  of  water  are  very   firmly  held.     Again  then 
the  affinity  of  neutral  substances  like  alcohol  for  water. 
These   ideas    regarding   (be                            ulation   are 
;   with  the  hydrate  thi  i                 ition,  among  the 
supporters  of  whichare    P                 Mendeleef,  Fitzgerald, 
and  Armstrong.     The  theory  is  thai  when  a  soluble  sub- 
ceia  placed  in  water,  the  molecules  of  water  are  attracted 
bj  ,,                  i  tir-i  the  molecular  aggregates  and  fin 
tin-    individual   molecules    in    gradually    increasing   zones 
until  each  molecule  is.the  centre. of  a, water  Bystem  some- 
what like  a  solar  system,     Diffusion  beet b,  not  a  distinct 

phenomenon,  but  a  phase  of  solution;  the  molecules  of  a 
Bait  or  saline  body  spread  or  diffuse  ..n  account  of  new 
molecules  of  wait  i  inserting  themselves  between  and  joining 
themselves  on  as  parts  of  the  systems.  It  is  evident,  then, 
that  coagulation  is  the  reverse  of  solution,  and  is  similar  to 
crystallisation,  since  both  result  from  the  withdrawal  of 
watei  from  the  systems.     The  water  Bystcms  arc  supposed 

to  be  exceedingly  unstable;    the  molecules  of  watei   of  i 

system  arc  continually  changing  with  the lecules  of  watei 

of  other  systems.     As   Mendefecf  expresses  it,"Solul 

\    be  regarded  as  fluid,  unstable,  definite  chemical  com- 

sunds  in  a  state  ol  di liation." 

In  explaining  flocculation  by  the  hydrate  theory  of 
solution,  wc  ought  not  to  lose  sight  of  the  association 
hypothesis,  which  has  Vrmstrong  as  an  active  supporter. 
This  hypothesis  supposes  that,  previous  to  chemical  change 
tii  any  kind  occurring  in  solution,  a  complex  association  of 
elements  or  group-  of  elements  is  formed;  the  various 
elements  arc  broui  .and  Bhould  they 

nli  one  another  to  form  new  combinations,  the  asso- 
ciation becomes  unstable  and   breaks  down.     This  idea  of 
ion  i-  undoubtedly  a  step  in  helping  u-  to  understand 
tho    function   of  catalytic  and  of   hydrolytic  agents.      In 
Boci  ulation  or  coagulation    we   have    thl  ■.hut    in 

connei  tion  «  ith  p  ■  ites  of  molecules  instead 

,.i  ,i,ni.  ni     in    small  elementarj   groups,  the  base  of  the 
Bocculant    oi  in    the    final    stage    replace     the 

ind    forms    ■  i nation   of 

particles  or  molecular    aggregates  which    settle  a 
suspension  or  solution. 

^ftrlii  Dork  £»rrtion. 
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where  Bulpbur   i-    an   element    in   the 

read  i 

i.l "  dei ivaiion." 
Insert  "tl 


Meeting  held  at  the  College  »f  Pharmacy  on  Friday, 
January  81st,  1898. 
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DIASTATIC  STJBSTANI  l>  FROM  FUNGI  8 
GROWTHS. 

Bl     .lOhlCIM     T.\h  IMINS. 

Mi.-i    alcoholic    liev.ra-.  m   nii.il-         The 

starch  of  tin ■  cereals  is  converted  into  sugars  bj  diastase, 
and  the  resultant  sngarsare  changed  into  alcohol  by  yeast 
The  production  of  diastase  constitutes  the  most  expensive 

part    ol    this  big  industry.       In    Ann  liea   and    Kuropo    the 
germination  ol  cereal-  i-  used  as  the  only  source  of  di 
In  Japan,  however,  a  totally  different   pro,--  is  in  d 
its  production.     A  certain  kind  of  microscopic  plant,  "hah 
In-  the  property  of  generating  diastase  during  its  growth, 
ha-  he.-n  utilised  for  this  purpi  I       diaatauc  sobstanoe 

on. ling  to    the   mall    of  this  country)    is    Known   as 
koji,  and  the  material  bearing  the  mature  of  this 

plant    i- call.d  tane-koji,  or  moyashi.     The  natures  ol 

products  have  been  studied  bl   s.  \.  ral  iuv. -tigatoi  s,  -ucha- 

I'rof.  Atkinson,  Korsoheldt,  and   others,  and  methods  of 
manufacture  have  bean  described  in  detail  in  various  modern 
literatures. 
The  process  ol  malting  koji  ars:  — 

The  "hole,  unbroken  grain-  ol '  ri.  ■■  ■.  "  1  n'eh  ha\ .  ■  In  . 
cleaned  of  the  out.  r  lean.  ,ir,    -teep.  d  in  water  for  from   111  III 

80  hours,  in  order  to  thoroughly  -oak   them.     This  soaked 

rioC  i-  1  In  li  drained,  and  -teamed  until  the  St&roll  cells  of  the 

opened.     The  mass  is  then  cooled  dostl 
to  a  temperature  ol  B0   C,  and  about  one  thousandth  part, 
by  weight,  ol  the  rice  employed,  of  tane-koji  is  added  mid 
■My  mixed  with  the  steamed  rice,     rhe  mass 

bedded  up  and  allowed  to  remain  lor  about  six  hours,  at  the 
expiration  ol  which  time  the  same  amount  of  tane-koji  is 
added  as  before.     At   the  expiration  of  about  20  l rs  the 

maSS  i-  divided  into  small  portion!  and  placed  in  trays, 
which  an  then  left  in  the  growing-room  under  propel 
manipulation,  temperature,  and  humidity  lor  about  SO  hours, 
or  until   the   fttngUS  growth   ha-   silffii  i.  ntU  matured.      It    is 
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then  taken  out  of  the  growing-room  and  is  ready  for 
immediate  use.  Keji  thus  prepared  has  an  opaque,  white, 
velvety  appearance,  and  is  employed  in  the  prooess  of 
making  "  sake,"  as  a  converter  of  starch  into  sugar.  The 
diastatic  power  of  koji  thus  produced  is  only  }  or  J 
that  of  malt.  I  have  observed  that  while  the  rice  koji 
converts  a  considerable  amount  of  starch  into  sugar,  yet  it 
is  incapable  of  converting  thoroughly  its  own  starch.  This 
is  proved  from  the  Tact  that  the  main  part  of  the  starch 
contained  in  "  sake "  residue  is  derived  from  rice  koji. 
There  are  various  other  drawbacks  in  the  method  of 
manufacture ;  and  closer  study  of  this  subject  gave  me 
sufficient  encouragement  to  devote  my  attention  to  it  with  a 
view  to  its  improvement.  In  the  course  of  experiments  I 
have  found  out  that  various  kinds  of  fungi  have  the  property 
of  generating  diastase  ;  and  thus  Eurotum  Onjzte  is  not  the 
only  one.  It  became  therefore  necessary  to  select  the  best 
kind,  and  keep  it  free  from  other  weaker  and  non-diastatic 
growths.  The  nutriment  in  the  soil  on  which  it  is  grown 
was  found  to  have  great  influence  on  the  diastase-producing 
property  of  the  plant.  This  fact  naturally  led  me  to  use  an 
artificial  fertiliser  to  give  the  plant  a  "healthy  and  ahundant 
growth. 

Phosphate,  potash,  and  nitrogen  are  the  principal  ingre- 
dients, and  particularly  is  the  former  essential  for  producing 
healthy  seeds  of  the  matured  fungus.  In  preparing  the 
matured  spores,  a  carefully-selected  species  of  the  fungus, 
which  was  cultivated  on  a  culture  medium  with  usual  pre- 
cautions, is  now  sown  in  a  suitable  material  which  lias  been 
thoroughly  sterilised,  treated, and  artificially  fertilised.  The 
mass  is  then  put  into  the  growing-room,  allowed  to  grow  for 
five  to  seven  days,  and  then  thoroughly  dried  and  preserved. 
The  product  thus  obtained  contains  matured  spores  of  the 
fungus,  and  is  called  taka-moyashi,  and  is  used  for  pro- 
ducing the  diastatic  substance  called  taka-koji. 

Careful  observations  have  shown  that  the  amount  of 
diastase  generated  is  directly  proportional  to  the  density  of 
the  growth  on  a  given  area,  provided  there  is  supplied  a 
Sufficient  amount  of  nutriment  iu  the  soil  ;  that  is,  the 
closer  the  fungus  is  planted,  the  greater  the  quantity  of 
diastase  produced  on  a  given  area.  It  was  also  found  out 
that  the  thickness,  or  depth,  of  the  soil  required  for  the 
growth  is  extremely  thin.  Therefore,  iu  the  ease  of  this 
fungus  growth  the  possibility  of  increasing  the  diastatic 
power  on  a  given  weight  or  area  of  substance  is  very  great, 
while  in  the  case  of  malt  the  maximum  possibility  is  limited, 
and  we  are  producing  nearly  its  maximum  now.  By  keep- 
ing the  above  points  in  view,  I  have  succeeded,  at  times,  iu 
producing  a  mass  whose  diastatic  power  is  twice  that  of  the 
best  malt.  The  product  obtained  by  this  improved  process 
is  called  taka-koji.  (The  prefix  "  taka  "  means  "  strong  " 
in  Greek,  "  high  "  in  Japanese.) 

In  making  taka-koji,  various  articles  can  be  used  with 
success,  but  for  ordinary  purposes  I  use  wheat  bran  as  a 
basis  for  growing  the  fungus.  The  bran,  being  of  a  loose 
and  coarse  nature,  affords  a  large  surface  for  the  growth  of 
the  fangus,  and  a  ready  access  of  air — one  of  the  necessary 
conditious  to  its  growth.  Being  rich  in  albuminoids  and 
phosphates,  it  supplies  the  most  necessary  ingredients  for 
the  production  of  the  enzyme.  It  contains  a  large  per- 
centage of  woody  fibre,  which  renders  its  use  of  special 
advantage  in  the  process  of  extraction,  as  described  below. 
It  is  cheap  and  abundant,  and  in  constant  supply  at  all 
seasons  of  the  year.  The  wheat  bran  is  moistened  with 
water  so  as  to  give  the  mass  3o  to  40  per  cent,  of  moisture, 
and  then  live  steam  is  passed  through  it,  in  order  to  sterilise 
the  mass  as  well  as  to  gelatinise  the  starch  cells.  After 
the  mass  is  cooled  below  Of  C,  a  small  quantity  of  the 
taka-moyashi  (varying  in  quantity  from  1  in  LOO  to  1  in 
1,000)  is  added  and  thoroughly  mixed. 

The  mass  is  spread  out  in  thin  layers  of  1  to  H  ins. 
on  a  cemented  floor,  or  ou  shelves  in  a  growing-room, 
where  the  temperature  of  the  air  is  kept  about  25  ( !.,  and 
humidity  near  saturation.  It  will  be  observed  that  the 
temperature  of  the  mass  will  gradually  rise  as  the  growth  of 
the  fungus  advances.  This  should  not  be  allowed  to  rise 
above  40°  or  41°  C.  This  is  regulated  by  adjusting  the 
thickness  of  the  layer  and  the  temperature  of  the  room. 
After  about   24  hours   the  growth  becomes  visible  to  the 


Daked  eye,  and  the  mass  will  begin  to  acquire  the  diastatic 
power.  Both  the  growth  and  diastatic  power  increase 
rapidly  after  3G  hours,  and  the  latter  reaches  its  maximum 
point  at  about  48  hours,  when  the  mass  is  taken  out  of  the 
growing-room  and  cooled  to  the  atmospheric  temperature. 

Taka-koji,  thus  obtained,  has  a  light  yellowish,  velvet; 
appearance,  and  can  be  used  in  the  green  state  as  a  diastatic 
agent,  or,  when  it  is  thoroughly  dried,  can  be  kept  indefi- 
nitely, as  is  malt  or  other  grain.  It  is  highly  diastatic. 
Some  was  found  to  possess  twice  the  diastatic  power  of  the 
best  malt.  Taka-koji  can  be  used  as  it  is  in  solid  form,  or, 
more  frequently,  the  diastase  may  be  dissolved  out  with 
water  by  percolation,  and  the  extract  thus  obtained  used  as 
the  diastatic  agent.  About  20  per  cent,  of  the  !dried  taka- 
koji  is  soluble  in  water,  and  the  extract  contains  all  the 
diastase  generated  by  the  growth.  In  the  case  of  alcohol 
distilleries,  the  extract  containing  1  to  5  per  cent,  of  the 
soluble  matter  of  taka  koji  is  employed. 

When  it  is  to  be  transported,  or  to  be  preserved,  the 
extract  containing  25  per  cent,  of  solid  can  be  obtained  by 
percolation,  and  then  evaporated  in  a  vacuum  panto  a  thick 
syrup,  or  even  to  a  solid.  The  concentrated  extract  thus 
obtained  is  of  a  dark  brown  eolour,  similar  to  that  of  malt 
extract,  and  has  strong  diastatic  power,  a  half-gallou  being 
about  equal  in  diastatic  power  to  one  bushel  of  best  malt. 
The  extract  of  taka-koji,  either  fresh  or  in  concentrated 
form,  is  used  as  a  converter  of  starch  into  sugars  in  various 
industries,  such  as  alcohol  distilling,  beer  brewing,  the 
manufacture  of  grain-vinegar,  &c.  In  fact,  wherever  malt 
is  used,  this  product  can  be  used  with  advantage. 

The  residue  of  taka-koji,  after  it  is  extracted  with 
water,  when  pressed  and  dried,  can  be  used  over  and 
omt  again  for  making  taka-koji,  or  it  can  be  used  as 
cattle  feed.  About  40  per  cent,  of  the  original  weight  of 
the  bran  is  lost  during  the  growth  of  the  fungus  and 
extraction.  This  diminution  of  the  weight  is  chiefly  due  to 
the  elimination  of  the  carbohydrates  of  the  bran.  Con- 
sequently, this  treatment  increases  the  percentage  of  protein 
in  the  residual  bran.  On  one  occasion,  at  one  of  the 
Western  distilleries,  a  50-ton  lot  of  bran  had  been  used 
four  times  in  making  taka-koji,  aud  the  residue,  amounting 
to  about  three  carloads,  was  assayed  at  one  of  the  Western 
agricultural  colleges  for  protein,  and  found  to  contain  a 
little  over  21  percent,  of  protein,  while  the  original  fresh 
bran  contained  only  12  per  cent.  This  cattle  feed  was 
shipped  to  Europe  at  the  time,  owing  to  the  fact  that  it 
contained  a  high  percentage  of  protein,  and  therefore  it 
could  stand  the  expense  of  longer  transportation  than  bran. 

While  the  above-mentioned  taka  koji  extract  is  stronger 
in  its  diastatic  power,  many  times,  than  anything  that  has 
been  manufactured  on  a  commercial  scale,  yet  it  still  con- 
tains a  good  deal  of  foreign  matter  ;  some  small  quantity  of 
sugars  aud  mineral  matters  give  it  a  hygroscopic  property, 
and  make  it  difficult  to  keep  in  solid  form. 

Various  methods  have  been  tried,  such  as  dialysis,  preci- 
pitation with  various  agects,  &c,  with  a  view  to  isolating 
the  diastase  from  the  extract.  The  simplest  and  most 
practical  one  is  the  precipitation  by  alcohol.  An  aqueous 
extract  containing  18  to  20  per  cent,  of  the  extractive 
matter  of  taka-koji  is  made,  and  four  to  five  times  its  own 
volume  of  strong  alcohol  is  added  slowly  with  vigorous 
agitation  ;  a  white,  floceulent  precipitate  is  formed.  After 
the  supernatant  alcohol  is  decanted,  the  milky  liquid  is 
put  into  a  centrifugal  machine  (cream  separator)  and 
further  separated  from  the  mother-liquid.  This  thick  paste 
is  then  washed  with  strong  alcohol  to  dehydrate  it,  and  then 
the  mass  is  pressed  under  a  hydraulic  press  to  squeeze  out 
as  much  alcohol  as  possible.  The  precipitate  is  now  broken, 
air-dried,  and,  when  powdered,  forms  the  taka-diastase  of 
commerce. 

Taka-diastase  thus  obtained  is  a  yellowish-white  amor- 
phous powder,  perfectly  odourless,  possessing  a  pleasant, 
nutty  taste.  It  is  readily  soluble  in  water,  with  little  or  no 
sediment;  it  is  non-hygroscopic.  It  possesses  a  remarkably 
strong  diastatic  power,  or  power  of  converting  gelatinised 
starch  into  soluble  starch,  dextrins,  and  sugars.  Its  dias- 
tatic power,  unlike  other  diastatic  substances,  is  perfectly 
stable  for  all  practical  purposes.  This  property  is  par- 
ticularly valuable  for  use  as   a  standard  for  comparison  of 
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the  diastolic  power  in  the  assays  of  the  oilier  diastatic 
utces.  If  the  diastatic  power  of  the  given  taka- 
diastase  liu  once  determined  by  any  of  the  known  methods, 
it  can  l>e  depended  upon  as  such  for  future  comparison. 
The  taka-diastase  no*  on  tin-  market  is  capable  of  convert- 
in;,'  at  least  100  time-  it-  own  weight  of  dry  stareli  into 
sugars  in  in  minute-,  a-  determined  by  modified  Junk's 
test  Taka-diastase  ma)  be  purified  further  by  reprecipita- 
tion  or  other  mi  thods.  By  rucB  means  diastase  "f  wonderful 
strength  has  been  obtained. 

The  diastase  obtained  from  this  fungus  growth  differs 
from  mall  diastase  in  tin-  fact  that  it  does  not  give  Liutner's 
characterisl  ofinalt  diastase,  that   is,  giving  an 

our  when  treated  with  the  tincture  of  gum 
goaiacum  mixed  with  hydrogen  peroxide,  but,  instead,  it 
gives  a  milk)  coloration  when  so  treated.  I  am  inclined  to 
believe  that  tie'  Liutner's  guaiacuui  hydrogen  peroxide  tesl 
above  referred  to  is  not  the  test  for  diastase,  but  it  is  the 
te-t  for  a  oertiin  albuminoid  substance  which  coexists  with 
ilia-i  >-e  ;i,  mal\  [  found  thai  an  aqueous  extract  of  an.) 
of  the  cereals  which  have  ool  been  germinated,  and  there- 
fore, in  the  ordinary  Bensc  of  the  term,  are  non-diastatic, 
iloration.  At  all  events,  the  above  test  is 
not  necessarily  judicative  of  the  diastase  formed  by  the 
germination  of  ihe  cereals 

Another  characteristic  difference  between  this  taka-dias- 
tase and  malt  diastase  is  the  fact  that  for  a  given  amount 
of  sugar-forming  power  in  both  kind-  of  refined  and  isolated 
diastase,  the  taka-diastase  has  al  least  three  or  four  times 
the  starch-cell-breakiog,  or  starch-liquefying,  or  dissolving 
power,  compared  with  the  diastase    d   malt.     This  faot  i- 

better  understood  by  the  following  examples  :— Supi we 

take  b  refined  and  purified  mult  diastase,  and  it-  diastatic 

power    i-    tested    bj     Liutner's    method,   i.e.,   its  starch- 

arifyiog  power  ie  determined.    The  same  is  done  with 

the   taka-diastase.      And  Buppose    that   both   (weight    for 

(  i  hi !  were  found  to  have  the  same  diastatic  power,  or 
game  saccharifying  power.  Now  take  the  same  weight  of 
each  diastase,  and  lei  each  acl  upon  a  great  excess  of 
known  quantity  of  starch  paste  for  a  given  time.  On  test- 
ing the  quantity  of  the  sugar  formed,  both  will  naturally  be 
the  same  Bui  a  remarkable  difference  will  be  observed  in 
the  con-i-t.  in  i  of  the  starch.  While  ihe  contents  of  the 
i  containing  mall  diastase  ma)  still  be  thick,  the 
contents  acted  upon  bj  taka-diastase  will  be  ver)  thin. 
This,  along  with  othei  facts  hereafter  r.  ferred  li  .  indi 
thai  there  seem  to  exisl  at  least  two  kinds  of  diastases,  viz., 
one    a    starch-liquefying    diastase,     the    other   a    starch- 

looharifying  diastase,  and  the  speculation  maybe  made 
that  intermediate  kinds  are  starch-dextrifyins  diastases. 

In  the  practical  application  Of  the  dia-Ia-o  — whether  it   i- 

in  the  mauafacturing  industries,  such  as  distilling,  brewing, 
\e„  or  in  it-  physiological  uses,  viz.,  the  digestion  of  starch 
Is,  \c.  —  ihi-  starch-liquefying  propertj  of  diastase  is 
just  as  important  as  its  Btarch-saccharifying  pi  >perty.  In 
my  opini in  the  future,  the  artificial  production  of  starch- 
liquefying  property  will  become  of  n technical  import- 
ance than  that  of  the  saccharifying  power.  I  lave  found 
that  all  cereals,  and  in  fact  all  starch  containing  crops,  in 
their  ordinary,  natural  condition  (without  undergoing 
I,  i ,,,,11  ition  i.  i  out  i  n  a  huge  quantit)  of  starch  saccharify- 
ing  diastase  which  coal. I  be  utilised  in  the  ait-:  thai  ia  to 
say,  all  starch  containing  crops  natural!)  and  without 
almost    enough    storoh-saecharifying 

diasta-e  to  \.n  their  own  starch   into  sugars,  provided 

the   starch   be    mndc    soluble    b)    somi     other    liqui  I 

di:l-t:i-e. 

In  the  ea-e  of  mall  diastase,  these  two  kinds  of  action 
seem   to  be  in  such  proportion  that  neither  of  them  is  in 

excess,  an  I  • sequontl)  the  quantitative  measuri 

naturally  the  measure  of  the  other;  /.. ..  the  diastatic  power 
ofmalt  i-  measured  b)  its  saccharifying  power,  which  is 
determined  bj  the  sugai  formed. 

This  kind  of  test  answered  the  practical  purpose  aa  fur 
as  mall  is  concerned.  Bnl  now,  as  another  kmd  of  diastase 
com.  s  int..  the  field,  the  determination  of  the  liquefying 

power  o I  dia-ta-e  became  ol  practical  importance,  or.  at  least, 

the  commercial  value  ol  the  diastase  must  not  be  dependent 
upon  it-  saccharifying   power  .alone;   that  is  t..  say,  the 


Liutner's  method  of  determining  diastatic  power,  which  i- 
now  very  extensively  adopted,  and  other  similar  methods, 
where  the  soluble  starch  prepared  by  acid  is  acted  upon  by 
are  not  applicable  for  the  valuation 
of  the  diastase  like  taka-dia-ta.-e,  which  has  extra  virtue 
over  that  of  mall  diastase. 


DIASTATIC   BODIES  IN  CEREALS,  AND  TllKli; 
UTILISATION. 

11V    JOKII  III    IIKOIIM. 

Exhaustive  chemical  investigations  have  been  made  on 

the    nature    and    constituents  of   various   cereals   and    oilier 

starch  com  lining  crop-.  However,  there  seems  to  be  one 
point  that  has  been  overlooked,  viz.,  tbi  diastatic  power  of 
the  natural  ungerminated  grains.  This  is  not  surprising, 
as  in  the  ordinary  sense  of  the  term  there  is  no  diatatic 
power  in  the  ungerminated  I  ercal-  ;  that  is  to  Bay,  the 
cereal-  have  00  power  to  convert  gelatinised  starch  into 
sugar.  But  closer  study  on  the  subject  brought  to  light 
one  remarkable  and  very  important  property  of  the  cereals 
and  it-  practical  application. 

During  the  course  of  numerous  experiments  with 
diastatic   substances   generate. 1   by  fungus  growth.  I 

red,  in  the  early  part  of  1892,  that  a  certain  constituent 

real-,  which  ill  itself  ha-  no    di.l-tatic    power.  pOOSt 

the  propertj   of  acquiring   a   remarkably  augmented   and 

increased  diastatic  power  when  used  in  ("injunction  with 
diastase  of  taka-koji.  1  have  found  that  the  s:,ij  peculiar 
constituent  i-  soluble  in  water,  and  can  be  dissolved  out 
from  the  grain.      I'm'  instance,  make  an  aqueous    extract  of 

CO! iiiutcl  wheat  or  coin,      'i "his   extract  will    he   found  to 

possess  ti"  diastatic  power.  Now  mix  it  with  a  known 
quantity  of  taka-koji  diastase  of  known  determined  diastatic 
strength.     Then  the  diastatic  power  of  the  mixture  will  be 

found  v.iy  much  more  than  the  -urn  of  the  diastatic 
strength  of  each  constituent;  in  fact,  the  diastatic  power 
.■I  the  mixture  in  some  instances  is  augmented  more  than 
three  time-.  For  example,  the  want  extract  from  one 
part  Of  wheat  flour,  which  has  practically  no  diastatic 
power,  is  mixed  with  the  a.pieous  extract  from  one  part  of 
taka-koji,  the  diastatic  power  of  which  Is  taken  as  a  unit  ; 
then  the  diastatic  power  of  this  mixture  will  be  found  to 
be  more  than  three,  instead  ol  only  one. 

My    explanation   Of    tbi-    remarkable  phenomenon   i-  as 

follows: — The  natural  ungerminated  cereals  contain  in 
soluble   form    a    large    quautit)    of    starch-saccharifying 

diastase.  This  saccharifying  diastase,  however,  ha-  no 
action  on  raw  or  gelatinised  starch,  but  it  has  strong  power 

of    convening    soluble    starch.-   and    dextrin-    into  -n 

Now  the  starch  that  has  bee ade  soluble  b)  tbi  starch 

dissolving  powei  of  taka-diastase  is  act.-.i  upon  bj  ihe 
saccharifying  diastase  existing  in  cereals,  forming,  as  a 
result,  as  much  i  irs  a-  there  were  formed  soluble 

starches  b)    the    starch  dissolving    .ll.isl.i-e    id'  l.ika  dia-t.ise. 
The  following  graphical  illustration  will    make  the  explani 
tion  clearer: — 

[n  case  of  malt  diastase,  1  suppose  that  for  .very  unit 
of  starch-liquefying  diastase  (L)  there  is  a  corresponding 
unit  ol  saccharifying  diastasi  (S),  a-  in  Fig.  1  ; 

Fig.  l. 


while   in  the  case   of   Inkn  diastase,  the  ratio  of    I,  to  S  will 
imething  like  Fig,  -  : 


and  ti,.  aqui  ous  extract  of  cereals  w  ill  he  like  Fig.  a  ; 

N..W    if  we  combine  Fig.  -  and   Fig,  3,   ».■  -ball   have 
as  it  wen-  three  molecules  of  malt  diastase,  a-  in  lag.  4  : 
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This  fact  seeuis  to  prove  that  there  are  at  least  two  kinds 
of  diastase. 

Fig.  3. 


Kg.  4. 


The  fact  that  the  aqueous  extract  of  the  cereals  has 
saccharifying  power,  can  easily  be  proved  by  the  fact  that 
if  it  is  allowed  to  act  upon  the  soluble  starch  previously 
prepared  by  the  action  of  acid  on  starch,  saccharification 
will  at  once  take  place.  As  far  as  I  know,  it  was  the 
accepted  idea  up  to  the  present  time  that  but  one  kind  of 
diastase,  which  performs  every  stage  of  transformation  of 
starch  into  sugar,  is  produced  when  the  grains  are  sub- 
jected to  germination. 

From  the  above  facts,  and  from  other  observations,  I 
venture  to  say  that  the  starch-saccharifying  diastase  neces- 
sary to  convert  all,  or  at  least  most,  of  the  starch  cell 
contaiued  in  each  grain  of  cereals,  exists  in  the  grain 
already  formed,  and  that  the  diastase  formed  during  the 
germination  of  cereals,  or  the  malting  process,  is  chiefly, 
if  not  all,  starch-dissolving  or  liquefying  diastase.  It  seems 
to  me  that  nature  stores  up  the  carbohydrate  in  the  form 
of  insoluble  starch  cells  in  the  warehouse  of  the  cereals 
with  all  the  requisites  until  wanted,  and  when  she  wants 
the  grain  to  grow,  all  she  has  to  do  is  to  generate  starch- 
liquefyirjg  diastase. 

The  above-mentioned  augmentation  of  the  diastalic 
power,  or  the  utilisation  of  the  saccharifying  property  of 
the  cereals,  has  been  applied  practically  in  the  manufacture 
of  alcohol  from  grains.  In  the  early  part  of  the  history 
of  the  application  of  koji-diastase  in  distilling,  the  extract 
of  taka-koji  alone  was  used.  But  since  this  remarkable 
fact  was  found  out,  an  extract  from  the  mixture  of  equal 
quantities  of  taka-koji  and  wheat  bran  was  nsed  instead  of 
taka-koji  alone.  By  this  means  there  was  secured  not 
only  the  economy  in  taka-koji,  but  also  marked  augmenta- 
tion of  the  diastalic  power. 

The  next  step  in  the  progress  was  the  utilisation  of 
the  saccharifying  power  of  cereals  from  which  grates  the 
masbes  were  going  to  be  made.  Heretofore  in  the  alcohol 
distillery  the  grain,  say  corn  (maize),  has  been  ground  to 
meal  and  cooked  with  water  to  form  a  cooked  mash. 
During  this  cooking  ail  the  saccharifying  diastase  of  the 
corn  is  destroyed  by  heat,  and  therefore  wasted.  Now  in 
this  new  process  the  ground  meal  is  put  into  percolators 
and  cold  water  passed  through  it  to  extract  the  saccharify- 
ing diastase.  Then  the  meal,  after  this  extraction,  is  cooked 
in  the  usual  mauuer,  and  the  extract  of  the  grain  is  mixed 
with  the  extract  of  taka  koji,  and  used  as  a  converting 
agent,  thus  still  further  economising  the  cost  of  wheat  bran. 

Having  thus  found  the  abundant  supply  of  starch- 
saccharifying  diastase  ready-made  in  all  the  cereals,  in  all 
the  practical  applications  of  diastase,  how  to  produce  the 
most  efficient  starch-liquefying  diastase  will  be  the  problem 
fur  us  to  solve.  My  paper,  entitled  "  Diastatic  Substances 
from  Fungus  Growths "  will  throw  some  light  on  the 
subject. 

The  study  of  the  nature  of  the  saccharifying  diastase 
of  the  cereals,  and  further  practical  applications,  will  be 
treated  in  future  communications. 

Discussion. 

The  Chairman  said  that  all  would  feel  grateful  to  the 
author  for  having  brought  to  their  attention  this  new  and 
interesting  development  of  diastase.  Had  the  author  or 
anyone  working  with  him  attempted  to  ascertain  the  con- 
stitution of  diastase — whether  produced   from  malt   or  by 


his  microbe,  and  did  it  seem  to  consist  of  one  definite 
substance.  The  author  had  further  mentioned  the  liquefy- 
ing property  and  the  saccharifying  property.  Was  there 
constant  ratio  between  the  liquefying  and  saccharifying 
properties  ?  Did  the  ratio  remain  constant  as  the  diastase 
became  purer  and  purer  ? 

Dr.  L.  Saari'.ai  h  asked  if  the  action  of  the  koji  could  be 
regulated,  as  in  the  case  of  malt.  In  a  distillery  they  wanted 
all  starch  ultimately  converted  into  alcohol,  but  it  was 
different  in  brewing ;  the  wort  resulting  from  the  mashing 
process  should  retain  some  dextrin  to  form  the  extract  of 
the  finished  beer.  By  using  different  temperatures,  worts 
from  the  same  malt  showed  a  ratio  of  fermentable  bodies 
from  100:30  up  to  100:  55. 

In  regard  to  the  liquefying  action,  how  did  the  author 
explain  the  very  strong  effect  in  this  respect  of  green  malt, 
compared  to  kiln-dried  malt. 

Mr.  C.  E.  1'eli.kw  reminded  the  meeting  that  the  test 
with  guaiaeum  and  hydrogen  peroxide,  referred  to  by  Mr. 
Takamine,  was  an  old  test  much  used  in  medico-legal  work 
as  a  test  for  blood.  A  minute  trace  of  blood,  whether  fresh 
or  old,  would  give  the  characteristic  blue  colour  ;  but  of  late 
years  it  had  been  shown  that  it  \.as  not  so  much  a  test 
for  blood  as  for  the  contents  of  cells,  whether  animal  or 
vegetable.  To  illustrate  this  point  to  his  medical  students, 
he  was  accustomed  to  cut  a  raw  potato  in  two,  and  make  the 
guaiaeum  test  upon  the  exposed  surface.  If  there  were  any 
unsound  portions  in  that  surface  they  would  turn  a  par- 
ticularly deep  blue.  The  test  would  also  respond  to  milk, 
to  spermatic  fluid,  and  to  many  vegetable  juices.  This 
method  of  malting  grain  by  the  agency  of  a  fungus  growth 
was  not  confined  to  Japan.  Iu  studying  last  spring  for 
'  some  lectures  on  alcohol,  he  had  in  lest  some  statements 
in  temperance  literature  that  the  knowledge  of  alcohol  was 
not  universal,  but  that,  among  others,  the  North  American 
Indian  had  kept  bis  innocence  in  this  respect  until  seduced 
by  Henry  Hudson  with  a  generons  dose  of  rum,  in  New 
York  Harbour.  A  well-informed  friend,  however,  told  him 
not  only  about  wine  made  from  grapes  by  Indians  along 
the  Chesapeake,  and  about  various  concoctions  brewed  from 
masticated  grains,  but  also  about  a  curious  drink  made 
from  maize  which  had  been  placed  for  some  time  iu  the 
soil  of  some  particular  marsh,  and  allowed,  as  his  friend 
stated,  to  partially  decompose  there.  He  supposed  that 
this  was  simply  the  familiar  sprouting  process  of  grain; 
but,  remembering  the  special  emphasis  laid  upon  the 
particular  locality,  and  that  that  one  sacred  spot  was  the 
only  one  to  produce  the  desired  effect,  it  has  occurred  to 
hini  that  it  might  have  been  due  to  a  special  fungus  growth 
localised  in  that  one  spot,  as  was  the  case  with  the  mud  of 
i  a  swamp  in  New  Zealand,  impregnated  with  the  tetanus 
bacillus,  and  used  for  many  generations  by  the  natives  as  an 
arrow  poison. 

Dr.  H.  F.xuemann  said  that  one  of  the  points  that  interested 
him  most  in  the  author's  paper  was  that  natural  grain,  and 
very  likely  all  the  natural  substances  containing  starch,  had 
a  certain  amount  of  diastase.  An  observation  had  been 
made,  and  was  very  likely  known  to  all  the  members  of  the 
Society,  that  when  potatoes  froze  and  afterwards  thawed 
they  tasted  sweet,  and  this  change  of  taste  was  very  likely 
due  t,i  the  fact  that  the  cells  disrupted  and  the  diastatic 
properties  of  the  potato  acted  upon  the  starch  of  the  potato 
and  produced  a  certain  amount  of  sugar.  This  old  observa- 
tion had  even  been  used  as  a  foundation  for  a  Prussian 
patent.  In  a  report  of  the  Berliner  Gewerbe  Verein  of  ths 
year  1823,  which  he  had  for  the  purpose  of  tracing  a  certain 
patent,  a  friend  came  across  this  peculiar  patent,  which  con- 
sisted in  allowing  potatoes  to  freeze,  and,  after  mashing 
them,  fermenting  them  for  the  purpose  of  obtaining  spirits. 
He  did  not  know  whether  the  patent  had  ever  had  any  very 
serious  results.  At  any  rate  a  frozen  potato  contained 
sugar,  which  must  be  due  to  diastase  in  the  potato  and  the 
starch  coming  in  contact  by  the  bursting  of  the  cells,  due  to 
the  freezing  of  the  water. 

Mr.  R.  C.  Woodcock  said  he  presumed,  from  what   the 

author  had  said  just  now,  that  he  used  bran  chiefly  because 

,    of  its  being  a  high-feeding  bed  for  the  growth  of  this  plant, 

and  on  account  of  the  nitrogenous  matter  contained  in  it ; 

and  he  asked  whether,  after  the  taka-koji  was  extracted  the 
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bran  contained  very  ranch  nitrogen.    It  looked  as 
though  the  plant  consumed  the  cellulose. 

Dr.  Ih  oo  S(  bwbttzbf  said  with  regard  to  tliai  wonderful 
result  of  taking  nothing,  and  adding  one,  and  getting  three, 
was  it  not  possible  t"  add  nothing  right  at  the  start  and  to 
work  with  a  diluted  taka-koji.  i\e.  tii.-  ordinary  taka-koji 
dilated  with  wheat  bran,  and  get  the  same  i 

lucti  of  the  saecharification  the  same  in  -aecharify- 

ing   null   the   old  diastase   as  with  the  taka-diasta-e.  and 

was   the  taka-koji   a    commercial   article   and  could  it  he 

ht  ? 

Mi    .1.  Tui.iMiM-.  in  reply  to  the  Chairman,  said  thai  as 

■  istase  he  was  still  inthedark.     He 

had  tried  some  few  combustions  with  this  substance  and 

every  time  he  got  different  results  ;  thai  is,  every 

time    lie  purified  il      B  tatlon,   or  by  fractional 

■  ition,  he    had  prepared  a  great    many  samples   of 

but  he  fonn  I  just  what  had  already 
|  red  in  connection  with  the  diastase;  that  is.  the 

irify,  the  higher  the  amount  of  nitrogen,  and 
mineral  constituents  also  ;  I  ut  his  inves- 
tigations   in    thai    line    had    been    comparatively   limited, 
I  that,  it  had  not  thrown  an)  additional  light  on 
ject.     Instead  i  i  of  one  definite  agent,  it 

rather  seemed  to  consist  of  ti  -   ther. 

.\-    to    whel  ratio  remained   constant  as  it  was 

ir.  i   and  purer  from  the  combustion  point  he  was 

unable   to    t.  II    anything  about    it.  and   that    was    probably 

on  whv  no  how  that  there  were  different 

kind-  of  diastase,  and  there  was  no  opportunity  of  proving 

it.    i  if  was  possible  that  it  was  one  sub 

at   the   same   time   having   different    strengths  of  action  in 

different  directions  ;   but  it  was  more  probable  that  there 

w.re  at  least  two,  when  such  actions  a-  st.it. d 

could  1  That    »as  a   point   that    -till   had  to   he 

investigated,    and    in    fact    then-    v.  .1    dozens    of 

tiered  to  him  that  he  wanted  to  answer 

aid   only   be   answered   by   investigation.     He  was 

investigating  a  h  w  in  which    he  was  dircclrj    inti 

and  as   he  n  'cumulated   results  ho  would   take  pleasure  in 

laying  tliem  before  the  Society. 

Taka-diasts  ted  bj  heal  pretty  much  the  - ■ 

as  malt  diastase ;  that  is,  a(  7"  C.  the  diastatic  power  was 
permanently  destroyed.  It  did  coagulate  like  any  other 
albuminoid  [f  a  solution  of  il  were  boiled, il  would  coagu- 
late like  the  whit<  Alcohol  precipitated  it  from 
i            ition,  -imp';.                     I  "it  of  a  solvent. 

In  answer  to  a  question  of  the  Chairman  as  to  whether 

enl  thai    made  an    insoluble  combination, 

he  bad  tried  all  the  usual  mordants,  lead  -alt-,  alum  -alt-, 
tannin,  &c.  wh(  n  he  was  trying  to  isolate  the  diastase,  but 
for  practical  purposes  of  coui  !   was  the  simplest 

and  best      The  alcohol  | 

destroy  II  while  tannin  al-o  precipitated  it.  but 

powei  was  very  much  weaker.  Whether  this 
w.i-  due  i,,  the  hulk  of  tannin,  or  whether  a  new  combination 
was  formed  he  could  not  tell.  Salicylic  acid  and  other 
antiseptics  in  moderation  preserved  the  diastatic  power,  but 

in  eXCCSS  -topped  the  dia-latie  action. 

In   answer   to   the  Chairman's   question   regarding    the 
mil  hem    he  obtained  them,  the  authot    replied  that 

■  i  t  of  the  di  '  id  been  very  incompli 

thai  therefore  he  would  briefly  go  over  it  again.  In  order 
to  in. ike  ti. is  diastatic   sub  nance, 

plant    on    Iteamed     bran,   and    let  D   bonis 

when  it  re. uhel   the  maximum    point  of  dia 

Th  it    "as   .  all)  'I    l  il    very 

young,  tit  for  diastatic   pur| -.  but   not  fit  for  r 

If,  or  in  order  to  make  a 

-eel.  they    bad  tO  a'low    longer     title  ,.1  might  be 

lil\    matured    and  healthy.     For  that  p  ir| take 

bran  of  "heat  01    I  'able  man  I  I  ticially 

it.     (i.t  and    phosphate  and  n 

suitable  amount  of   nitrogenous   matter.      In 

win  at    bran    not    much  a  led,  but 

it  would  he  well  to  n. hi  -  :li. it.-.      Then 

alter  suitably  preparing  the  soil,  taki 

Far  waj         'his  taka-koji.  and  let 

.  with   of  course   much   care  in  ever*    way.     The 


room  ought  to  he  frequently  cleaned  and  sterilised  by 
different  chemicals  so  as  tc  keep  away  all  other  non-dia-tatie 
fungi,  just  on  the  same  prineij  le  a-  was  used  in  n  bacterio- 
logical laboratory.  With  such  care,  the  mass  Ha-  allowed 
to  grow  about  seven  days,  and  during  that  time  it  required 
a  little  different  manipulation,  but  on  the  whole  the  principle 
was  in-t  th.  same.  Then,  instead  of  being  yellowish- white, 
it  became  greenish-yellow.  The  specimens  shown  were 
obtained  In   patting  the  urns-  into  a  -ieve  and  silting  it,  and 

r.s,  being  fine,  passed    through,  and  left  the  bran 
behind. 

In  answer    to    Dr.  Saarbach.  the    same    thing    could    be 

ill  this  koji  by  regulating  the  temperature  of  the 
mashing.  If  they  used  the  koji  green  the  action  would  be 
very  similar  to  thai  of  green  mall  ;  bat  dry  taka-koji  corre- 
sponded to  dried  malt,  and  with  a  little  care  and  observation 
dd  bave  any  amount  of  desired  extract,  unfermeot- 
able     extract.      In    hi-    distillery  infetnieiitcd 

dextrin  was  roi  required;  but  by  proper  observation  antl 
manipulation  it  could  be  regulated  to  any  extent  wanted. 

In  reply  to  questions  bj  Dr.  Oilman,  the  diastatic  power 
was  strong.-t  at  1  I  I  to  146  P.  j  to  a  certain  extent  acid 
destroyi  .  and  the  extent  depended  npon  the  kind 

of  acid.      With   sonic  kinds  ,,f  acid  it   would   stand  a 

deal;  hydrochloric  acid  about   1   in    I, Above  that  it 

weakened  very  rapidly.  In  a  weak  aqoeous  solution  it  did 
not  keep  very  long.     It  was  liable  to  decompose   iii  a  few 

kept    ill  an   ordinary  room,  so  that  if  the   d 
power  was  to  be  used  it  ought   to  be  dissolved  there  and 
then.     The  liquefying  action  wasnecessaxj  b.  lor.-  Baccharifi- 
cation  took   p  to  whether  this   was  not   due  to  the 

itself  and  without  several  diastases  being  present, 

trying    to  show    that   th.  re   were  different   kinds  of 

.  and  the  fact  that  there  were  at  least  ts 
i  d  by  the  mixture  of  bran  and  taka-koji.  When  one 
combined  a  substance  of  no  diastatic  power  with  a 
substance  of  one  diastatic  power,  and  the  diastatic  power 
was  multiplied,  that  seine. I  to  show  that  the  extract  of  the 
cereals  had  saccharifying  power.     Starch  must  be  liquefied 

make  any  practical  use  of  this  extract  of  cereals, 
and  accordingly  this  solution  was  of  no  practical  value 
until  one  found  some  starch-liquefying  substance  thai  could 
bo  used  in  conjunction  with  it.  and  for  that  pur| 
liastase  derivative  could  be  used  with  advanl 
He  would  like  to  say  a  word  to  Dr.  l'cllew'-  remark. 
All  cereals  were  lis  :t,  and  during  the  sprouting 

-e  was  naturally  produced,  and  probably  from  that 

observation     with  a   slice    of    potato  the    patt    that     si 

rotten  exposed  the  exact  part  where  the  diastase  «, 
generated.     The  pa  itato  near  the  germs  was  liable 

•her  part,  because  the  nearer 
to  the  germs  the  greater  the  am. unit   of  diastase  and 
which   were  more  prone  to  decomposition  than  Btarch  cells, 
1    to   Steeping  corn   in  a    marsh,  some   of  the  dis- 
tilleries even  at  the  present  day,  in  order   to  give  gt certain 
.  rtain  Kin.]  minati  d  corn 

It  tic  b:irl.\  inilt.uinl  - i  us..!  germinated  rye, 

us,   when   kept   in   a  damp    place,   began   to  sprout. 
I  lult  obtained  would  not  be  due  to  any  fungus  growth, 

hut  due  to  germination  of  grain  in  the  marsh. 

In  an~wcr  to  Mr.  Woodcock,  this    taka-koji,  of  which   a 
tremendous   quantity    was  used   every   .lav  in   a    pi 
distillery    or  brewery,   after  the  extraction   of  tic    diastase 
from    it,  could   he    used  e\    times    over   to  grow 

fresh  plants  on,  as  there  was  plenty  of  i  matter 

still  left  in  the  residue.  In  s  ,me  cases  he  had  used  the 
same   bran   four    times  after    making  tic  It    was 

in  a   hydraulic    pr.  >•  and    dried    in  a  continuous 
revolving  dryer,  and   mixed   with  a  small  quantity  ol 

•  I  used  over  and  over  again;  and.  if  properly 
handled,  there  was  a  great  increase  in  nitrogenous  matter. 
After  using  thnc  or  four  times,  it  could  lie  dried  nnd  rased 
it tl<-  food.  Kvery  time  it  was  used,  the  richer  it 
in  proteine.  Ordinar}  bran  contained  about  r_»  p.  r 
cent,  of  proteine.  and  ii-  feeding  quality  was  measured  by 
that.      After  u-ing  three  or  four  time-,   the  p.  i    entage  of 

proteine  rose  to  m  percent.     During  the  growth, 

•JO  per  cent,  of  the  weight  of  bran  was  lost  the  plant 
must   f.  .  thing,  and  a  large  quantity  of  carbonic 
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acid  was  evolved.  If  the  room  were  shut  up  long,  the  gas 
would  almost  put  out  the  light,  so  that  carbohydrates,  fibres 
not  necessarily  starch,  were  consumed  during  the  growth 
of  this  plant.  The  carbohydrate  was  very  cheap.  The 
nitrogen  was  more  expensive,  and  every  time  one  grew  this 
one  concentrated  the  proteine  in  the  feed.  He  once  had 
an  idea  of  getting  a  rich  cattle  food  by  planting  some  fungus 
on  cheap  feed. 

In  answer  to  Dr.  Schweitzer,  he  had  started  with  one 
portion  of  taka-koji  to  nine  of  the  bran.  In  practice  in 
a  distillery,  he  had  of  course  to  use  the  bran,  as  flour  was 
too  expensive,  and  he  extracted  the  soluble  portion  of  the 
bran,  and  then  mixed  it  with  the  soluble  portion  of  the 
taka-koji.  He  wanted  to  economise  his  taka-koji  as  much 
as  possible,  and  in  the  case  of  bran,  half  and  half  was  the 
best  for  commercial  purposes.  On  mixing  these  two,  the 
product  seemed  to  be  identical  with  that  of  malt  diastase. 
In  the  case  of  taka-koji  diastase,  this  liquefying  power  was 
stronger,  and  if  the  conversion  were  allowed  to  take  place 
by  taka-koji  alone,  the  product  seemed  to  be  slightly 
different — more  dextrine  in  the  one  case  and  more  maltose 
in  the  other.  The  taka-diastase  could  be  bought  iu  any 
quantity,  but  the  taka-koji  at  the  present  moment  was  not 
on  the  market.  Regarding  the  manner  of  working  with  it, 
it  depended  upon  ihe  investigations  that  were  required. 
He  would  be  pleased  to  supply  the  secretary  with  some  of 
it  if  he  needed  it  for  investigation  purposes. 

SAMPLING  CARGOES  OF  ORE. 

BV   WILLIAM   GLENN. 

In  another  place  (Trans.  Amer  Inst.  Mining  Eng.,  Vol. 
XX.,  p.  153)  the  writer  has  ventured  to  say  :  "  The  taking 
of  proper  samples  of  crude  ores  seems  to  be  less  thoroughly 
understood,  and  less  carefully  practised,  than  its  importance 
requires.  We  all  know  how  often  we  encounter  the  reports 
of  very  accurate  assays  and  analyses,  the  weight  of  which 
as  evidence  wholly  depends  on  the  method  of  obtaining  the 
sample,  and  is  very  likely  nil,  because  there  has  been  no  proper 
sampling.  Passages  might  be  cited  from  technical  books  and 
from  current  technical  literature  (all  the  work  of  writers 
whom  we  delight  to  honour)  to  show  that  even  among  high 
scientific  authorities  there  is  too  little  acquaintance  with  the 
practical  art  of  the  sampler.  There  is  no  metallurgical  or 
chemical  establishment  which  does  not  frequently  receive 
samples  truly  representing  nothing.  They  consist  usually 
of  bits  of  ore,  or  what  not,  selected  because  they  are  worse 
or  better  than  the  average  of  what  they  are  meant  to  repre- 
sent. And  they  are  worthless,  no  matter  who  made  the 
selection.  Where  conscious  choice  is  permitted  to  enter 
into  the  operation  a  fair  sample  will  not  result,  unless  by  a 
miracle." 

Commenting  on  the  foregoing,  Dr.  R.  W.  Raymond  said 
that  the  importance  of  sampling  had  by  no  means  been  over- 
stated, aud  with  that  assertion  the  average  chemist  will 
coincide.  From  points  as  far  distant  as  California  aud  New 
South  Wales,  from  New  York  and  London,  from  Yokohama 
and  Constantinople,  I  mj  self  have  had  sent  me  siDgle  stones 
as  a  preliminary  basis  for  contract  of  delivery  of  thousands 
of  tons  of  ore.  And  frequently  such  stones  have  come  from 
those  technically  educated. 

I  propose  to  speak  of  one  method  of  getting  the  final 
sample  of  a  cargo  of  ore,  which  may  be  2,000  to  -1.000  gross 
tons,  no  matter  whether  the  cargo  consist  of  iron  or  man- 
ganese or  other  similar  material.  We  will  assume  that  it  is 
essential  to  know  quite  exactly  the  quality  of  the  cargo, 
either  that  it  may  be  paid  for  justly,  or  that  its  after  use  may 
be  intelligently  directed,  or  for  both  of  these  reasons.  And  I 
desire  to  confess  that  the  method  to  be  stated  is  the  ODly 
accurate  one  known  to  me. 

Such  a  cargo  almost  universally  is  hoisted  out  of  the  ship 
in  buckets  of  about  oue  ton  capacity,  from  which  it  is  dis- 
chaged  into  small  cars  or  into  horse  carts.  Next  it  is 
transported  to  the  place  of  storage.  It  matters  not  at  which 
of  these  points  the  sample  be  taken,  since  the  only  alteration 
which  could  occur  in  the  ore  would  be  loss  of  moisture, 
which  is  without  value.  Rut  the  gross  sample  ought  to  be 
taken  where  the  ore  is  weighed,  because  that  very  loss  may 


happen.     And  thereafter  the  sample  must  not  be  permitted 
to  lose  any  of  its  water. 

My  own  custom  is  to  store  the  gross  sample  iu  casks 
which  hold  about  a  thousand  pounds  of  ore,  and  which  are 
lined  with  sheet  lead,  because  such  casks  happen  to  be 
available.  Rut  no  doubt  the  same  end  couid  be  attained  by 
using  casks  which  had  been  painted  on  the  inside.  Either 
of  these  would  prevent  absorption  of  water  by  the  wood  of 
the  casks  from  the  ore  held  within  them.  It  avails  not  to 
suppose  that  the  ore  is  dry  because  it  looks  to  be  so. 
Moreover,  it  often  happens  that  part  of  the  cargo  is  wet  from 
bilge  water,  in  which  case  it  may  be  the  last  to  come  out  of 
the  ship ;  or  a  part  ot  it  may  have  suffered  from  seas  taken 
on  during  stress  of  weather.  In  any  case,  the  entire  cargo 
must  be  sampled,  and  no  moisture  should  be  permitted  to 
escape  from  the  gross  sample  when  once  it  is  taken. 

The  sampling  casks  should  be  near  the  scale  on  which 
the  ore  is  weighed.  They  should  stand  upright,  with  the 
upper  heads  removed,  the  open  end  of  each  of  them 
covered  by  a  gunny  sack,  and  the  loose  heads  laid  upon 
the  sacks.  After  the  small  car  or  the  cart  of  ore  has  been 
weighed,  take  from  it  about  10  lb.  for  each  ton  iu  the  load, 
using  a  shovel  to  do  this.  Put  this  sample  in  a  cask  and 
cover  that  with  its  sack  and  its  loose  head.  When  a  cask 
is  full,  draw  the  sack  closely  over  its  open  end,  lay  the 
loose  head  on  that,  put  on  that  a  heavy  weight  of  some 
sort,  aud  seal  the  head  to  the  cask.  This  readily  may  be 
done  with  sealing-wax  and  bits  of  string.  Do  not  subject 
the  casks  to  hot  sunshine. 

When  ore  is  hauled  over  a  rough  road  in  a  cart,  the  finer 
parts  of  the  ore  tend  toward  the  bottom  of  the  contained 
pile ;  and  although  such  is  not  likely,  yet  the  finer  part 
may  be  of  constitution  different  from  "that  of  the  large 
lumps.  Rut  an  average  sample  may  be  had  upon  the 
shovel  if  the  tail-board  of  the  cart  be  removed  first. 

Proceeding  in  this  way,  about  20  casks  of  gross  sample 
result  from  a  cargo  of  2,000  tons.  Experience  has  taught 
me  to  respect  a  sample  so  taken  and  so  treated.  There 
has  been  almost  no  room,  so  far,  for  error  to  have  crept  in. 

We  have  now  to  get  from  the  crude  sample  (1)  a 
manageable  quantity  fairly  well  representing  its  content  of 
moisture,  and  (2)  a  finely  ground  powder  which  correctly 
represents  its  chemical  qualities. 

In  my  own  practice,  the  crude  sample  is  passed  first 
through  a  rock  breaker,  then  through  Coruish  rolls  beneath 
the  breaker,  and  then  into  a  cylindrical  revolving  wire- 
screen  having  nine  square  meshes  in  each  square  inch  of 
its  surface.  The  ore  which  passes  the  screen  is  taken 
upward  by  an  elevator,  and  delivered  into  a  flat-bottomed 
iron  trough  which  is  6  ins.  wide  and  4  ins.  deep.  The 
trough  is  inclined  so  that  the  crushed  ore  flows  slowly 
down  it.  That  part  of  the  ore  which  does  not  pass  the 
screen  is  elevated,  aud  again  delivered  into  the  crushing 
chamber  of  the  rock  breaker. 

Of  appliances  we  have  sampling  barrels  already  described, 
an  old  canvas  sail  1 4  ft.  square,  two  wooden  sample  boxes 
of  150  lb.  capacity  each,  common  sweeping  brooms,  square- 
pointed  shovels,  and  au  ordinary  fire-shovel,  4  ins.  wide, 
meant  for  use  about  a  stove.  In  addition,  there  are 
required  six  glass  fruit-preserving  jars  of  half  a  gallon 
capacity  each. 

After  the  crushing  machinery  has  been  freed  from  any 
ere  contained  within  it,  we  pass  through  it  about  half  a  ton 
of  the  cargo  sampled.  Thereafter,  it  can  coutaiu  no  ore 
which  might  contaminate  the  sample  now  to  be  worked 
down,  as  follows  :  — 

<  )ue  after  another,  we  open  the  sample  casks,  and  at  once 
pass  their  contents  through  the  crushing  machinery.  As 
the  crushed  ore  passes  along  the  trough  mentioned  above, 
a  man  presses  the  square  point  of  the  small  shovel  against 
the  flat  bottom  of  the  trough,  and  holds  the  shovel  there 
until  it  is  nearly  filled  with  ore,  when  he  empties  the  ore 
into  a  sampling  barrel.  This  he  repeats  so  long  as  any  of 
the  crushed  sample  flows  along  the  trough. 

We  have  supposed  that  we  were  dealing  with  a  cargo  of 
2,000  tons,  from  which  were  taken  20  casks,  or  20,000  lb., 
of  crude  sample.  In  that  case,  we  would  shovel  from  the 
trough  about  five  casks  of  crushed  ore  while  the  entire 
sample   was   passing   through   it.      We  would   now  have 
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about  5,000  lb.  of  crashed  or.-  to  represent  the  cargo.  If 
the  sampling  ,-ask:,  were  well  guarded  ;i^ain-t  loss  of 
moisture,  then  we  uiiiy  1"'  assured  that  but  little  of  it 
wa-  lost  while  the  crude  sample  «res  pausing  through  the 
crushing  machinery 

The  sailcloth  maj  now  be  smoothed  out  upon  a  floor 
and  the  fire  casks  of  sample  emptied  on  it,  all  in  one  pile 
and  near  one  h-id.-  o(  the  cloth.  Standing  at  one  sidi 
pile,  let  in.  ii  shovel  the  ore  toward  the  opposite  edge  of  the 
sail,  using  square-pointed  Bhovefa  to  do  the  work.  'I  lien 
sweep  all  tie  scattered  ore  to  and  upon  the  conical  pile. 
Halve  ami  quartet  the  pile  and  east  out  two  of  the  quarters. 
Shovel  tie-  remaining  quarters  into  a  pili  .  shovel  thai  ov<  t 
and  farthei  •  dge  ol  the  cloth,  then  back 

to  the  centre  ol  it,  where  again  make  np  a  conical  pile  ami 

i,  ii.    scattered  ore  upon  it     Let  three  men  tak.   ' 
of   id  ■  !    while  walking  around   the  pile,  dip 

up  into  them  small  quantities  of  tie'  ore  from  many  points 
on  the  pile,  aiel  until  lie  jars  are  lull.  Then  brush  elean 
tie-  open  end-  of  the  jars,  put  in  place  the  ruhher  washers, 
and  S0MW  on  th.  jar  eov.  rs.  In  like  manner  fill  and  cover 
the  remaining  three  jars.  That  si\  jar-  are  for  moisture 
sample.      I.ah.l  and  -eal  them. 

After  the  -ample  ha-  been  pat  upon  the  -ail,  to  the  time 

when  the  moisture  sample  has  I gotten  into  jars  and 

tl overs  screwed   fast  on  them,  work  must  be  rapid.     It 

is  during  mixing  and  quartering  thai  moisture  escapes  from 
the  sample.  But  one.-  having  secured  the  moisture  sample, 
ire  entirely  at  liberty  to  proceed  slowly  until  the  sample 
has  been  reduced  in  volume  to  between  ano  and  .too  lb. 
Put  thai  in  the  wooden  sample  boxes  already  mentioned. 

The  top  of  our  sampling  table  is  a  cast-iron  slab  36  ins. 
square  and  \\  ins.  thick,  It  was  planed  smooth  originally, 
and  sftei  man}  years'  use  it  -till   is  sufficiently  free  from 

indentation-.        I   pon    thai     we    would    empty    the    sample 

l.o\,  -,  and  would  further  mix  the  sample  bj  moving  it 
back  and  forth  over  the  table,  using  thin  trowel-  to  do 
tin-.  Then  we  would  make  up  the  pile,  sweep  up  the 
dust  with  broad,  tliin  paint  brashes,  halve  and  quarter,  and 
cl  two  quarters.  Next  we  would  spread  the  ore  as 
thinly  a-  the  sise  of  the  table  permitted,  and  would  break 
the  larger  lump-  ..t    it  l.\   mean-  of  blows  from  broad  faced 

steel  hammers     bucking  bam rs.     When  there  were  no 

longer  obtrusive  lump-  cf  ore,  when  the  mass  looked  fairly 
uniform,  we  would  make  up  the  pile,  sweep  up  dust,  halve 
and  quarter,  and  reject  two  quarters.  And  so  we  would 
'nue  until  lb.- sample  bad  been  broken  until  itsgrains 
looked  like  coarse  and  fine  sand,  and  it-  volume  was  about 
40  lb.     This  we  would  put  on  tl  ible,  which  has  a 

surface  86  ins,  in  diameter.  It  was  made  of  .-in.  boiler 
plat.-,  planed  smooth. 

Far,  the  lump-  of  ore  wool, l  Law  been  broken  bj 

blow  imtners,  and    not    :t    'ill    l.\    any    process   of 

rubbing   ]  of    the  table  and  the 

that   Kind  of  movement   would 

e,  affording  pat  ticli  ■  ol   Iron  to  \  itiate  the 

ird.d.  this 

does  nol  follow  when  grains  ";  rubbed   between 

on  the  steel  table  the  process 

ol    i.  do.  ■  i-    l.\   rubbing,  or    milling    a-    It 

nied. 

\\Y  would  spread  tb.  o  •••■!  the  table  and  would 

ml.    it    with    tin-  bin  king  hammers.      We   would  continue  to 

mill  tbo  on-  until    it-    grain-  looked    uniform,    until    none    of 

' luni  -(.....I  out  obtrusivel]  ;  then  wo  would  mix  the 
sample,  make  up  thi  ip,  sweep  up  the  dust,  I 

and  quarter, am  ■  .  .punter-.     Si  would 

continue  to  grind  tl n  and  quarter  the -ample  nntil  only 

■at    a    pound    of    it    r. -mailed       When   thai    rolume   bad 

been  reached,  tbt  mass  would  appear  t"  be  dust,  but  it 

•\  when   rubbed  between  on,-'-  ting,-.--.     Ii 

il    did  nut    look  to  In-  ,lu-t,  we  would  grind  it  until  it  did  ;   if 

it  del  -o  appear,  we  would  quarter  it  once  more,  using 
spatulas  tor  moving  the  fine  ore  when  that  state  had   I 

hed      \nd  having  gotten  tin  -  imple  reduci  d  to  half  a 
pound,  we  would  grind  that  to  an  impalpable  powder  and 

sweep  the  dust  int..  a  pile  Prom  the  pile  we  would  fill  as 
in..  lug,-  -an.pl.-  bottles  a-    might  be  required 

«.t  us. 


The  paper  cited  at  the  beginning  of  this  account  is 
entitled,  "  Sampling  ( lie- without  Use  of  Machinery. "  The 
reader  may  refer  to  it  for  a  definition  of  what  here  is  called 
mixing  and  quartering  the  sample. 

As  will  have  been  noticed,  the  writer  has  said  what  his 
appliances  are.  anil  not  what  they  best  had  be.  As 
examples: — The  sail  cloth  is  no  more  than  a  substitute  for 
a  smooth  and  tight  floor,  which  few   of  u-   pOSSeSS;    theca-t- 

iron  table  could  well  be  replaced  by  a  larger ,,f  steel. 

As  to  the  method,  it  is  the  best  one  known  to  me.  since 
we  do  not  know  of  errors  in  it,  and  are  witling  to  abide  by 
it  sfti  r  many  years  of  usage,  it  i-  clear  that  we  think  it 
just.  If  the  reader  can  see  that  it  is  not,  that  it  must  fail 
at  -on  .  point  or  at  man]  of  them,  then  will  he  be  in  duty 

bound  to  point  out  precisely  where,  and  for  what  reasons. 
failure  could  come.  And  for  his  trouble  be  would  receive 
it, -tul  thanks  of  many  of  us  indeed.  Even  more 
would  he  merit  our  gratitude  by  publishing  a  better  method 
of  getting  ore  samples. 


^ottinrriiam  ^rrtion. 


Meeting  held  at  Burton-on-Trent  on  Wednetdau, 
January  261k, 


Mil.    .1  V-.     ..  SI   I  I  l\   |\     IN     mi     ,l|  UK, 


THE     ESTIMATION     OF     I  UI'BOl  s 
OXIDE    I'.l     MEANS    in-'    STANDARD    I'OTASSirjM 

l'EHMAM.  \N  \  I  I     Mil. I    I'liiN. 

liv    l(.    M.   .WIN     VNli    LLPRBD    llll.I.. 

(77ns  Journal,  1897,  981  I 

Sum  i  mi  m  ai:v  Note. 
Tin  author-  have  carried  out  the  suggestion  that  an 
asbestos  tiller  should  be  used  in  place  of  filter  paper,  and 
they  find  this  a  considerable  improvement.  Selected 
fibrous  asbestos  is  cut  into  pieces  an  eighth  of  an  inch  in 
length,  dige-ted  with  strong  sulphuric  acid  to  destroy 
organic  matter,  then  thoroughly  washed,  and  mixed  int.,  a 
pa-te  with  water.  I'oi  th.-  preparation  of  the  filter  we  have 
used  a  Ilir-.h'-  pur,  .Lou  funnel  with  perforated  filter 
plate  ;  pouring  the  a-be-to-  cream  into  the  funnel,  and 
apph  mil-  suction  by  means  of  the  filter  pump  until  a  mal  of 
asbestos,  suitable  to  receive  the  precipitated  cuprous  oxide, 
was  obtained.  \n.  r  the  removal  of  the  beaker  containing 
the   precipitated   cuprous   oxide   from    the   water-bath 

supernatant    liquid   is  at    .> I.  canted   through   the   filter, 

and  the  cuprous  oxide  remaining  in  the  beaker   is  stirred  up 

with  hoi  water,  transferred   to  the   filter,  ami  washed  until 

free  from  alkali      The  last  traces  of  cuprous  oxide  need  nol 

moved  from  the  beaker,  as  thi   e  can  be  dissolved  later 

on  in  a  little  of  the  acidified  permanganate   solution.      The 

•o-  rout  lining   the   cuprous   ..\id.-    i-  transferred  by 

means  of  s  glass  rod  Ij  a  porcelain  dish  about   eight  inches 

in  diameter,   and   the   mass    thoroughly    broken    up     with 

water.     The  acidified  permanganate  is  next  poured  into  the 

dish,  some  of  il   being   reserved,  if  necessary,   in  order  to 

olvc  any  cuprous  oxide    remaining    in   the    honker;  and 

the  liquid  is  -tiri.-.l    thoroughly  for  a  minute   oi    two,   until 

solution  of  th.  cuprous  oxide  is  judged  to  l»-  c pl.-te. 

We  find  it  best,  under  these  circumstances,  to  add  excess 
ol  oxalic  a.-i.l  solution,  after  adjusting   the  temperature  of 
tin-  liquid,  and  then  to  titr..te  hack  with  the   permangai 
This  process    is  verj  rapid,  owing  to  the  use  of  the   filter 
pump,  and  we  have  found  it  to  give  consistent  and  acci 
result-. 

Ills.;:  s-ion. 

The  '  imuviN  said  thai  the   process  wa-  an 
on.-,     lie  thought   that  instead  of  removing   the  asbestos 
tilt.-i  iii  each  ex|  tild   be    hettei   to   pour  the 

acidified  permanganate  through  it,  and  so   use  the   same 
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filter  more  than  once.  The  asbestos  might  even  he  shaken 
with  the  solution  in  the  Soxhlet  tube,  in  order  to  dissolve 
the  cuprous  oxide,  aud  the  asbestos  mat  would  then  be 
re-formed  on  pumping  the  liquid  from  the  tube. 

Dr.  A.  L.  Stern  remarked  that  the  process  could 
evidently  be  used  only  when  the  cuprous  oxide  was  uncon- 
taminated  with  organic  matter.  The  method  depending  on 
the  use  of  the  Soxblet  tube  (Jour.  Chem.  Soe.  69,  1691) 
was  rapid  and  satisfactory. 

Prof.  F.  Stanley  Kiiming  said  that  he  had  had 
the  pleasure  of  seeing  the  authors'  process  in  operation,  aud 
could  testify  to  its  rapidity  and  simplicity.  The  operations 
themselves  were  exceedingly  simple,  and  the  end  reaction 
delicate,  since  the  blue  colour  of  the  cnpric  salt  was  so 
slight  as  not  to  mask  the  pink  of  the  permaugauate.  The 
process  should  certainly  be  better  than  the  one  in  which  the 
cuprous  oxide  is  weighed. 

Mr.  Gaven,  in  reply,  said  that  it  was  necessary  for  the 
acidified  permanganate  solution  to  remain  in  contact  with 
the  asbestos  for  a  minute  or  two,  in  order  for  complete 
solution  of  the  cuprous  oxide  to  take  place.  He  did  not 
think  that  this  could  be  done  advantageously  in  the 
Soxhlet  tube.  The  trouble  of  making  the  asbestos  filter 
would  be  found  to  be  so  slight  when  the  perforated  funnel 
was  used,  that  he  did  not  think  the  use  of  the  Soxhlet  tube, 
as  suggested  by  Mr.  O'Sullivan,  would  be  an  improvement. 
The  authors  had  already  pointed  out  in  their  paper  that 
the  process  could  only  lie  applied  in  those  cases  where  it  was 
permissible  to  weigh  the  cuprous  oxide.  They  believed 
that  it  would  then  be  found  to  be  a  saving  of  time  upon  the 
gravimetric  method. 

NOTES    FROM    SOME    OF    THE    TECHNICAL 
LABORATORIES    IN    COPENHAGEN. 

BY    JOHN    GOLDING. 
(  AllSTRACT.) 

The  author  said  that  through  the  kindness  and  courtesy 
he  received  during  a  month's  work  in  the  summer  of  1897 
in  Copenhagen,  he  bad  been  enabled  to  gain  an  insight  into 
the  methods  of  work  adopted  iu  many  laboratories  of  the 
capital,  and  had  been  much  impressed  by  the  extreme 
accuracy  and  care  which  characterised  the  scientific  work 
of  the  Danes.  Much  of  this  work,  together  with  the  des- 
cription of  methods  and  apparatus  used,  had  not  been 
published  at  all,  or  had  only  found  a  place  in  local  records. 

Mr.  Golding  showed  a  number  of  lantern  slides  from 
photographs  taken  by  himself  in  Copenhagen.  The  first  of 
these  showed  apparatus  in  use  iu  Heir  Jorgensen's 
laboratory  and  special  attention  was  directed  to  the 
inoculation  chambers  which  are  used  by  students  employing 
liquid  media  for  the  cultivation  of  yeasts.  These  chambers 
resemble  a  large  empty  balance  case,  the  interior  of  which 
enn  be  easily  rinsed  with  a  0"  I  per  cent,  solution  of  mercuric 
chloride,  thus  ensuring  a  practically  germ-free  atmosphere 
in  which  to  work.     When  in  use,  the  front  is   raised   suffj- 


jflj 

m  I 

ciently  to  admit  the  bare  arms  of  the  operator.  Mr.  Golding 
stated  that  siuee  his  return  he  had  found  these  cases  of  great 
value  for  ordinary  bacteriological  work. 

A  slide  of  a  model  propagating  machine  (Fig.  1)  was  also 
shown,  and  it  was  pointed  out  that  special  advantages 
were  obtained  by  having  the  wort  ej  Under  and  fermenting 
cylinder  of  equal  size. 
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Slides  were  next  shown  from  the  Old  Carlsberg  brewery, 
the  profits  of  which  go  to  keeping  up  experimental  labora- 
tories, &c.  A  view  of  the  new  experimental  laboratory 
(  Fig.  2)  from  a  tower  in  the  old  Carlsberg  brewery,  showed 
Prof.  Kjeldahl's  house  to  the  left  and  Prof.  Hansen's  to  the 
right,  the  large  building  in  the  centre  being  used  'for 
research  work,  chiefly  in  connection  with  chemistry  and 
biology  as  applied  to  brewing. 

The  method  of  determining  nitrogen,  introduced  by 
Kjeldahl,  had  not  been  altered  since  its  introduction  into 
his  laboratory.  Permanganate  was  still  used  when  boiling 
up  with  strong  sulphuric  acid.  A  limited  number  of 
Englishmen  are  admitted  for  original  work  in  this  labora- 
tory, free  of  charge. 

slides  were  also  shown  of  the  Agricultural  Research 
Laboratory,  where  Prof.  Sterch  and  his  assistant,  Herr 
Kmil  Holm,  carry  on  their  work ;  and  explanations  were 
given  of  apparatus  used  by  them  which  is  not  in  use  in  this 
country.  This  included  a  form  of  extractor  of  which  the 
condenser  is  mentioned  in  the  last  number  of  this  Journal, 
page  980,  and  which  was  exhibited  by  Mr.  Golding. 

Milk  tat  is  determined  by  drying  a  weighed  quantity  of 
milk  on  prepared  kaolin,  and  placing  it  when  dry  in  the 
inside  glass  cylinder.  Powdered  feeding  stuffs  are  pre- 
viously dried  in  an  atmosphere  of  coal  gas  before  being 
placed  in  the  gas  cylinder.  Either  substance  is  then 
extracted  by  percolation  of  ether. 

Another  interesting  feature  of  this  laboratory  was  the  use 
of  a  solution  of  lime  water  standing  over  lime  in  place 
of  standard  solutions  of  potash  or  soda,  the  advantages  of 
which  are  that  the  solution  remaius  of  -}-  normal  strength, 
and  only  varies  to  a  very  slight  extent  with  the  tem- 
perature, more  lime  going  into  solution  if  by  chance  any 
portion  of  it  is  removed  through  precipitation  caused  by  the 
access  of  carbonic  acid  gas  from  the  air.  This  standard 
lime  solution,  which  can  be  made  up  without  the  aid  of  a 
balance,  would  be  of  special  use  in  dairies,  and  would  not 
he  liable  to  an  alteration  in  composition  which  could  not  be 
detected.  A  table  of  the  experiments  performed  in  this 
laboratory  with  this  solution  showed  that  the  variations 
for  temperature  were  constant  and  exceedingly  small. 

Discussion. 

Mr.  Chari.es  Matthews,  who  opentd  the  discu.-sion, 
said  he  had  been  extremely  interested  in  Mr.  Golding's 
paper,  and  should  like  to  ask  the  reader  whether  any  special 
precautions  were  taken  to  prevent  or  keep  down  contamina- 
tion from  the  dust  of  the  room,  in  addition  to  the  use  of  the 
inoculation  chambers. 
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Mr.  Waltbh  i  ii. i. is.,  asked  what  advantage  was 
by  n-ing   kaolin  instead  of  paper.     He  had  found  paper 

ti 

,  tin  i  i  Kn-riN..  said  thai  in  tbe  Kjeldahl  pn 

few  pii  '   tiin   put   en   the   inrface  of  the   liquid 

prerrented  frothing,     Be  alluded  to  the  superior  advantages 

laboratories  at  compared  with  those  in 

intry,  as  far  at   the  study  of  the  scientific  Bide  of 

practical  brewing  med,  and  expressed  the  hope 

thai   (hi  '    example  set  by    the    Danes  would  be 

emulated  in  the  B  ronrbe  made 

t..   obtain   increased   facilities  for  this  end  at    University 

.  Nottingham,  which  was  Bituatei  '  of  '•"' 

chief  brewing  centre.    He  added  that  he  would  be  happy 

w'uh  the  llnnon  brewers  to  bring  about  so 

desirable  an  end. 

Mr.  J.  T.  w aid  the  use  of  a  Btandard 

ter  bad  obtain  din  the  tanning  laboratories  for  - 

of  ]      la,  tii. -i  published  it  in  1885. 

\l:     i .i\..,   in   his   reply,  Baid   thai    all    inot 

i-xperin  I  "»i  i»  '1'.    inoculation  chambers, 

all  sources  of  contamination  were  removed  from  the  labora- 

,11,  .,,„i    ||,..  kepi    as    clean   as 

i  be  chief  advantage  to  be  obtained  from  the  use 

.a   kaolin  instead  ol   an  Adams  coil  was  thai   it  could  be 

Prom  ever]  trace  of  tat  by  ignition.     With  n 

tl„.  |;mi  Mr.  I  folding  ts  nol  aware  that  it 

led  in  tunning  laboratories.     He  bad  never  seen  it  in 

use  in   agricultural  laboratories  oi   dairies  in  England,  but 

thought  that  as  it  could    be  made  up  without  the  use  of  a 

.  ami  as  it  corrected   any  contai  lination   from   the 

.  air.  it  could  advantageously  replace 

the    standard    alkaline   solutions    when    mch    had   to    be 

piirchi 

^rotttdl)    ^rrtion. 

l/.  i  ting  held  <•"  Tuesday,  January  25th,  I 


1,11.    I,.    ...    Ill  M.I  uaon     IN     1111       i  ii.wi:. 


i  rwihi  PB  \<  I  l(  I  \>  IN  USE  ON  THE 
KOLAK  GOLD  llll.ns  01  INDIA,  Willi 
MORE  SPEl  I  \l.  Ill  II  Rl  m  1  Tl  '  THE 
M\  Si  IRE  i  I  iMPANY'S  ri.A\  I. 

nv     1    k.1    ttlWI   I      II  I  HI  \l"i. 

•|ni    oyanidc  process  up  t"  the  year  1894  bad  not   been 

attempted  on  tins  field  ;  bat    -i tin-   introduction  then 

..i  a  mi, all  .■  I  ml  bj  ill.'  Mysore  i pany,  it  bus 

advanced  slowlj  but  steadily. 

In  1895,  Halaghat  started  a  2,600-ton   per  mouth  plant) 
the  following  year  <  hampiorj   Beefs  Followed   rail  with  a 
to  8,000  ion-  capacity  .  ami 
il.i    year   Nundyuroog  has   [ntrodneed  on.'  of  3,000  ion-. 
I  in  i .  '    efs,  have  also  -mall  pi 

about  1,000  ton-  each. 

Tii.  or. i  with  on  the  field  presonl  no  ditficultn-  in 

tin.  use  of  cyanide,  consisting  mainly  as  they  do  of  nearly 

,  uarti   with  onl)  a   -mall  pen  pyrites.     In 

to    tbe    general    rule,  sun, Irving    and 

imn 'lie  tailings    on  ibis   i at  loasl     , 

-am. I.-  wiili  better  extraction    than  when 
the  settling  pit-  ..r  during  the 

lli>-  sands  which  first  fell  to  I..-  treated  bj    the  Mysore 
plant  were  an  accumulation  oi   concentrated 

the  I'.in  Mill-,  avetagini  dwt.,  ami  the  treatment 

proved  (traction  running  about 

66  per  out.,  with  an  at  uide  .  <i  nal  to 

I     lb     } > 1 1 r ■     KCD    1"  i    Ion         An    inl.r.  :    of  tilt) 

working  ol  ibis  mat. nal  i-  the  recover)   every  mouth  of  u 
large  quantity  ol   mercurj   from   retorting    tin    /mc-box 

as  1 76  lb  ;  bat  ili.-  n\ 
nearer  ion  lb. 
A  month's  trial  treatment  of  sands  direct  from  the  mill 

I       bat  OWhlg    I"    tbe    IIS.     ..t     a     . . 


cjs-iu.-h  i  in  the  battery,  it  was  not  a  success.  Last  year 
another  bulk  trial  of  sands  crushed  through  a  1,600  screen 
(40-mesb),  with  inside  amalgamation  in  the  battery,  was 
tried,  and  proved  most  successful;  90'65  per  cent,  being 
extracted  by  cliock-bloek  and  plates,  and  74  per  cent,  from 
tbe  tailings  by  cyanide,  making  a  total  extraction  of 
'j~  per  cent,  from  tbe  ore  a>  delivered  to  the  mill. 

This  experiment  having  demonstrated  the  advantages  of 
fine  crushing,  arrangements  were  made  for  the  new  120- 
Btamp  mill,  at  present  in  course  of  erection,  to  be  inside 
amalgamation  mortar-  with  fine  screen-,  for  direct  treatment 
of  tailings  by  cyanide. 

Another  accumulation  of  material   awaiting  cyanidatii 

is  the  huge  -limes   heap,  which    will   average  about  '2k  dwt. 

per  ton.      It  was  thought  at   first  that  this    material,  like  the 

South   African  sijlm.s,  would   be  untreatable;  but  though 

i  cent  of  the  Bands  will  pass   a   90-mesh   screen,  it  is 

quite  tractable  to  the  ordinary  percolation,  the  last   wash 

water  only  requiring  to  be  drained  off  by  vacuum  to  get  the 

dry,  ami  yielded  fit,  even    alter  allowing  for 

the  extra   expense  of  tramming   it  a  long  distance   to   the 

it  -mall  plant,  the  cost  then  working  out  about  2s.  lOirf, 

per  ton,  (exclusive  of  royalty  and  depreciation)  ;  but  with 

a    new-    1,000-ton    plant — shallow    1-ft.   vats — being  creeled 

alongside  the  heap.  I  fully  expect    the   cost  will  not   greatly 

ed  2*.,  thus  yielding  a   good  profit   From  an  otherwise 

waste  material. 

This  slimes  -and  i-  only  treatable  when  dry  and  weathered, 
in    attempting    the    percolation  of  some  recently  dis- 
oharged  from  the  pit-,  tiny  formed  one    mass  impervious  to 
the  liquor-,  and  had  to  be  discharged  untreated. 

Champion    Reefs  (Mr.  A.  W.  Jolly  in  charge)  has  been 

running  mostly  on  tailings  direct  from  the  mills  :  but 
owing  to  the  coarse  Bcreens  in  use  (No.  a  needle,  20-mcsh), 

the  extraction  is  nol  bo  g 1  as  it  would  otherwise  be  with 

finer  si  teens,  It  has  averaged  so  far  about  56  per  cent.. 
with  a  consumpt  of  lib.  pure  BCn  per  ton;  but  il  is 
likewise  noted  lure  that  the  dried  and  weathered  tailings 
give  a  better  extraction  (up  to  ti t  per  cent.),  with  lc*s 
eonsumpl  of  cyanide,  than  when  treated  fresh  from  the 
settling  pits. 

Nundydroog  are  treating  sands  direct  from  the  mill  ;  but 
owing  loan  increasing  amount  of  pyritic  material  in  the 
ores  of  the  norihen  end  of  the  held,  the  cyanide  eonsumpl 
is  somewhat  greater,  reaching  us  it  does  to  2}  lb.  on  the 
goldfields  property. 

The  method  of  cleaning  up  and  refining  of  the  zinc-box 
-hiii,-   i-  -ii  ih   a-   i-   usually   earned  out    elsewhere,  e/.-., 

screening   through  a  3 esh  or  coarser  screen,  draining 

off  the  liquor  by  vacuum  (steam  ejector),  dryiuir,  roasting 
with  or  without  a  small    percentage  of  nitre,   and  fusing  in 
v  .  en  plumbago  crucibh  -.  generally  two  in  a  box  I 
of  firebrick  with  Coke,  and  forced  draught  ill  the  ashpit. 

icception,  a-  mentioned  previously,  with  the  Mysore 

Company's    precipitate,   was    the   retorting  ol   same    and 

quantity  of  mercury.      The  pic-,  nee  .,t 

\  in  the  zinc  boxes  generally  leads  to  the  production 

of  much  Soured,  and  brittle,  sine,  often   chocking  up  the 

two  tiqi  com  pari its,  this  heme   dissolved  in   sulphuric 

aeid  before  retorting.  When  1  arrived  here  first,  in  1895, 
lb,    usual    practice,   owing    to   waul    of  a    proper   clean-up 

i n  and  roasting  furnace,  was  !,,   mix  ibe  retorted 

with  fluxes  and  -in,  It  direct,  producing  n  large  quantity  of 
ut;  base  bullion,  at  the -am,-  time  leaving  several  ounces, 
in  shape  of  shots  ,,f  metal,  in  the  slag. 

fin-,  however,  wa-  always  recovered  by  crushing  and 
panning.     Such     a    bullion    as     produced    above    gave    an 

anal] -is  of: — 

I'eri 

Id "ii  iii 

Silver ran 

I  -J-l" 

Coppei i 

Zinc UVfo 

\    kel 0-10 

The  copper  and  nickel  comes  from  the  "  Pyll'hotite  in" 
the  or,,  one  sample  giving  0'25  per  cent,  of  the  latter 
metal. 
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Having  had  a  proper  roasting  and  smelting  house  built 
since,  I  found  that  roasting  with  nitre,  while  getting  rid  of 
nearly  all  the  volatile  zinc,  still  left  the  copper  more  in 
evidence  than  ever,  but  producing  a  slag  very  much  more 
free  from  shots  of  metal,  and  lower  in  assay  value.  The 
■bullion  analysed : — 

Per  Cent. 

Gold 4!i'50 

Silver I'M) 

Lead 4-29 

Copper 38'21 

Zinc 2  10 

Nickel 022 

Roasting  with  excess  (20  per  cent.)  nitre  and  trying  to 
flux  off  the  copper  ;  with  an  acid  slag,  only  resulted  ia 
rjringing  the  bullion  up  to— 

Per  Cent. 

Gold 57'8 

Silver 4-8 

60  I  hit  upon  the  following  method,  which  entirely  gets  rid 
of  the  troublesome  copper,  at  the  same  time  it  cheapens 
cost  of  clean-up,  owing  to  the  immense  saving  in  fluxes, 
crucibles,  &c. 

The  retorted  and  dried  slimes  are  mixed  with  10  per  cent. 
of  nitre  and  roasted  at  a  bright  red  heat.  When  cold  they 
are  boiled  in  an  enamelled  iron  boiler  with  dilute  sulphuric 
acid  (1:  2),  which  in  course  of  about  30  minutes 
removes  all  the  copper  as  copper  sulphate  (CuSOl)  • 
allowed  to  settle,  the  bulk  of  the  copper  sulphate  siphoned 
off,  and  the  residue  washed  with  hot  water,  and  drained  on 
the  vacuum  filter.  Pressing  the  slimy  residue  in  a  rough- 
and-ready-made  screw  press,  gives  a  product  at  once  ready 
to  be  gently  dried  on  the  roastiDg  plate,  and  if  care  is 
exercised  not  to  carry  the  drying  too  far,  there  need  be 
very  little  loss  from  dusting.  The  former  retorted  slimes 
have  now  lost  t>9  per  cent,  of  their  weight,  and  are  readily 
fluxed  with  about  35  per  cent,  borax,  15  per  cent,  soda,  and 
10  per  cent.  sand.  Such  a  slag  was  absolutely  free  from 
shots  of  metal,  and  assayed  25  oz.  per  ton,  or  6  dwt.  on 
the  total  quantity  of  slag  produced. 
The  bullion  analysis  gave:  — 

Per  C.'ni. 

Gold Si •  :ii i 

Silver 6"90 

"  Lead 2?1 

Copper 6  7s 

Zinc 0-40 

Nickel u- 12 

With  a  proper  filter  press,  washing  the  gold  mud  under 
pressure,  I  am  confident  of  getting  rid  of  the  whole  of  the 
copper,  and  bringing  the  bullion  over  900  fine  gold  and 
silver,  with  a  monthly  saving  in  cost  of  production,  against 
the  old  method,  of : — 

£    s.  </. 

Borax  and  soda   IIS    0 

Crucibles  and  coke  2    3    a 

Refining  charges  at  td.  peroz 3    n    o 

Bf  elting  at  id.  per  oz 4    1 

7  n  4 

LeGs  excess  sulphuric  acid  used    5    4 

a.  total  saving  7   it    o 

The  bullion  as  produced  at  Champion  Reefs  runs  about 
75 -0  per  cent,  gold  and  10-0  per  cent,  silver,  the  principal 
contamination  being  zinc,  with  only  small  quantities  of 
lead  and  copper ;  nickel  has  also  been  noted. 

As  Mr.  Arthur  C.  Claudet  fully  points  out  in  his 
discussion  on  "  Notes  on  the  Treatment  of  Zinc-box 
Precipitate  "  (by  R.  G.  Urown,  Inst,  of  Mining  and  Metal- 
lurgy, Vol.  4  ;  also  this  Journal,  1897,  5),  the  necessity  of 
obtaining  as  pure  a  bullion  as  possible  must  not  be 
over-looked,  '  though  it  would  not  he  of  much  importance 
if  it  were  only  a  case  of  a  few  hundred  ounces."  Taking 
the  output  of  this  small  plant,  however,  where  the  pro- 
duction at  present  is  only  about  300  oz.  per  month,  a 
saving  of  11.  9s.  monthly  is  a  step  in  the  right  direction, 
and  when  we  reach  the  thousand  ounces  the  gain  will  be 
proportionately  greater. 


That  the  zinc  in  use  on  this  mine  is  purer  than  the  case 
quoted  by  Mr.  Claudet  is  evident  at  a  glance;  but  with  still 
purer  zinc,  and  the  removal  of  all  the  copper  by  the 
foregoing  process,  that  desideratum  "  pure  bullion  "  would 
be  an  accomplished  fact. 

NOTES   OX   THE   TESTING   OF   GOLD   ORES,   &c, 

IN    RELATION   TO   THEIR   TREATMENT 

BY    THE    CYANIDE    PROCESS. 

BY    CH.VS.    J.    ELLIS,   F.I.C. 

In  testing  gold  ores,  &c,  with  a  view  to  their  practical 
treatment  by  any  particular  process,  the  main  object  is  to 
arrive  at  a  decision,  firstly,  as  to  whether  that  particular 
process  is  the  most  suitable  and  economical  one  for  their 
treatment;  and,  if  so,  secondly,  as  to  the  best  way  to  apply 
the  process  to  secure  the  greatest  profit  from  their  treatment 
by  it. 

In  the  following  notes  I  have  endeavoured  to  give  an 
outline  of  a  course  of  testing  in  connection  with  the 
cyanide  process,  applicable  to  the  general  run  of  ores,  &c, 
hut  without  attempting  to  meet  the  requirements  of  really 
exceptional  cases,  as  doing  so  would  entail  extending  them 
far  beyond  the  limits  of  a  paper  of  reasonable  length. 

Whatever  the  material  to  be  tested  happens  to  be,  before 
proceeding  to  the  actual  testing  it  is  of  course  essential  to 
find  out  by  assay  whether  it  contains  sufficient  gold  or 
silve.  to  pay  the  cost  of  treatment  at  all.  It  is  un- 
fortunately too  often  the  case  that  so  called  gold  mines 
contain  stone  which  would  be  much  more  suitable  as  road 
metal  than  to  go  to  the  mill  for  the  purpose  of  getting  gold 
out  of  it  which  it  does  not  contain,  as  no  process  has  yet 
been  found  good  enough  to  effect  this ;  though  by  means  of 
modern  methods  of  treatment,  ores,  and  more  especially 
tailings,  which  had  formerly  been  considered  too  poor  to  be 
dealt  with  at  all,  can  now  be  made  to  yield  a  more  or  less 
substantial  profit.  No  hard-and-fast  line  can  be  drawn  in 
regard  to  the  minimum  gold  contents  which  will  pay  for 
treatment ;  this  depends  so  much  upon  the  character  of  the 
material  to  be  treated  ;  but  I  may  mention  that  there  are 
now.  cases  where  tailings,  &c.  containing  little  more  than 
2  dwt;  of  gold  per  ton  are  being  treated  by  the  cyanide 
process  direct,  without  previous  concentration,  and  yielding 
a  fair  margin  of  profit. 

Referring  now  to  testing  specially  in  relation  to  the 
ej  anide  process. 

If  the  assays  have  shown  the  material  to  contain  a 
reasonable  amount  of  gold  aud  silver,  or  at  least  of  one  of 
them,  the  next  step  is  to  carry  out  a  few  preliminary  tests, 
of  which  a  determination  of  the  quantity  of  acidity,  if  any, 
and  the  consumption  of  cyanide  dining  short  contact  of 
the  material  with  weak  cyanide  solution,  with  or  without 
previous  alkaline  treatmeut  according  to  the  result  of  the 
acidity  test,  are  perhaps  the  most  important.  The  method 
of  making  these  tests  requires  little  explanation;  for  the 
former  a  lew  hundred  grains  of  the  ore  is  made  into  a  pulp 
with  some  water,  and  the  pulp  tested  with  (say)  blue  litmus 
paper  ;  if  this  is  reddened,  soluble  acidity  is  present,  and 
weak  standard  soda  is  run  in  until  the  neutral  point  is 
arrived  at.  After  this  point,  however,  though  blue  litmus 
is  no  longer  reddened,  red  litmus  may  not  be  turned  blue 
by  a  slight  further  addition  of  the  soda  solution,  and  in  this 
case  soda  is  again  run  in  until  the  pulp  does  turn  red 
litmus  blue,  even  after  standing  for  some  time.  This 
second  quantity  of  soda  is  a  measure  of  what  goes  by  the 
general  name  of  "latent  acidity,' aud  this  is  due  to  the 
presence  of  various  constituents  which,  though  not  acid  to 
litmus  themselves,  have  the  power  of  combining  with  and 
neutralising  alkali.  If  the  material  is  found  to  be  free  from 
acidity,  500 — 1,000  grains  of  it  are  placed  in  a  bottle  with  a 
similar  or  greater  quantity  of  weak  cyanide  solution  of 
knowu  strength,  and  shaken  for  10  minutes  or  so,  and  the 
cyanide  remaining  undecomposed  determined.  If,  however, 
acidity  had  been  found,  and  unless  this  was  in  abnormal 
quantity,  the  material  would  be  first  shaken  up,  with  free 
access  of  air,  for  a  short  t'me  with  a  slight  excess  of  soda 
solution,  and  then  the  cyanide  added,  and  the  test  proceeded 
with  as  before. 
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Iu  the  ease  of  excessively  add  material,  it  is  usual  to  try 
to  wash  cm  as  much  of  the  acidity  as  possible  with  water 
befor.  proceeding  to  the  above  tests,  testing  also  the  acidity 
of  the  washings. 

I  hi  -.  testa  baring  been  made,  it  is  then  tin-  practice  to 

carrj    out  a   few   small   preliminary  * i- i ;t ] - ;    for   instance, 

:,L.ii  grains  or  -o  ol  the  material   in  each  case, 

with  or  without  previous  alkaline  treatment,  for  some  hours 

(generally   overnight)   with    various    quantities    of   weak 

cyanide  solution  ■•'  > ( 5 f",-r..r, t  strengths,  the  material  being 

ground   to   various  degrees   of   fineness,   or.    if    received 

ground,  usually  in  the  first  instance  just  us  n  <  •  ived.    From 

the  results ol  a  i  n  sucb  preliminary tri  ngenerally 

at  once  decide  to  which  of  tho  two  foil  .wing  classes  the 

matei  ::il  belongs  : — 

A=<  i  t.i  which  the  gold  is  readily  extracted  l>\ 

cyanide  solution,  with  moderate  cyanide  consumption, 

and  wbichare  not  exceptionally  clayey. 

I:    in.   ,  &c.  from  which  the  cyanide  process,  applied  to 

them  direct   under  normal  conditions,  does  nol    effect 

sit i -  traction  of  thegold.orin  the  treatment 

of  which  the  consumption  of  cyanide  is  abnormal,  or 

which  are  exceptjonaHj  clayey,  &c,  &c. 

Having    broadly    classified    the    or,-,    esc.    as    above,     the 

following  i-  an  outline  of  methods  usually  adopted  for  their 
general  examination : — 

CUus  .!.—  If  th<-  material  has  been  received  nngronnd,  it 
is  advisable  to  retain  a  portion  of  the  sample  in  that  condi- 
tion for  furthei  reference,  and  to  grind  the  remainder  to 
several  dej  »;  forinstanee,  Bay,  part  through 

a  80-mesh  screen,  pari  through  a  40,  and  part  through  a 
60.  \  series  oi  percolation  testa  are  then  carried  out  on 
these  various  portions,  if  necessar]  with  preliminary 
alkaline  treatment,  nsing  cyanide  solution  of  the  strength 
selected  i  the  cyanide  consumption  in  the  preliminary  trials 
serving  as  a  guide  for  the  selection).  This  is  usually  from 
about  o  l  per  cent,  to  0*8  pet  cent  for  this  class  of  mat. -rial, 
and  the  .pi. unity  employed  varies  from  about   J   to  l  part 

for  each    I    part   Of   mat.  rial    to   be  treated.      The   com-,    of 

the  trials  is  followed  by,  in  the  first  inetanee,  carefully 
assaying  an  average  sample  of  the  material  as  charged  inn 
il„.  |  time   assaying  and  testing 

samph  s  of  ilo   solt  '     i     The  percolation  may  be  by  upward 

I    downward   flow,   or    entire!)  by    downward   Bow,       I  01 

small  trials,  however,  especiall]  on  dry  mat.  rial  which  does 
not  require  preliminary   alkaline   treatment,  it    i-   perhaps 

best  that  the  fit-t  pa— age  of  the  solution  should  be  upward 

and    thereafter    downward,    sax     about    once    each  24  bonis. 

he  r,  main. hi  ..i  the  trial,  as  bj  this  method  channelling 
i-  b.st  avoided,  and  ..  uniform  Bow  of  solutiou  betweei 
-and  particle-  more  or  less  insured.  The  normal  time  of 
treatment  i-  about  three  to  four  .lavs;  but  of  course  if  the 
extraction  is  not  i.eiK  complete  in  that  time,  the  treatment 
i-  prolonged  ontil  inch  is  the  case. 

times  it  ma\  be  found  that  a  bettet  extraction  is 
obtained  bj  a  double  treatment, ...  .  after  the  treatment  has 
proceeded  for  a  certain  length  of  tune,  the  residues  are 
washed,  discharged,  re-charged  to  the  percolator,  and 
tteai.d  a  second  time  with  fresh  solution. 
The  apparatus  required  for  making  the  above  testis  of 

thesimpll    I  on,  and  constats  of  a  pair  of  small  VOtS 

or  vessels  of  suit  ad  barrel  cut  in  half  would 

do),  one  oi   which,  (the  |  is  fitted  with  a  false 

-par    boll OOVered     with    filter    cloth,  and    the    othel    i  the 

...    ,    which    may     be    smaller,    without     such    a 
bottom.     A  hole  at    the   bottom  of  the  SI. I 
under    the    false    bottom    in     'I"'    ca-c    of"    llie    p.i 

fitted  with  a  rabbet  bung  carrying  a  piece  of  glass  ot  iron 
tube,  to  which  it  rubber  tubing  ol   Buit- 

al.le  length,  provided  with  a  screw  clip  for  regulating  the 

flow,     lor  upward  percolation  the  rubber  tul f   the  two 

\at-   arc  connect.  .1    by    a    piece    of    gla bing,    aid    the 

motie  i  :■  tin-  apparatus  i-  so  obvious  as  to  require 

no  explanation. 

In    addition    to  the  above,  a   small  /in.     oxtraetoi 
even  a  few  suitable  tiled  wide-mouthed  bottles  lilt.  .1   up  on 
tli,    wa-b  bottle    principle   and    filled    with    zine    thread,  for 
u-c  in  precipitating  and    recovering  the   gold   brought   into 
-..luti. hi,  completes  the  apparatus. 


If  the  material  to  be  tested  consists  of  tailings,  or  other 
material  received  ground,  it  is  always  advisable  to  try  in 
the  fir.-t  instance  to  obtain  satisfactory  extraction  from  it  in 
the  condition  as  received,  as  to  regrind  more  finely  would 
generally  add  very  considerably  to  the  total  expense  of 
treatment  of  such  material  in  practice,  and  in  some  cases 
even  make  it  prohibitive.  If,  however,  owing  to  unusual 
eoarseness  of  the  materia!,  it  i-  found  to  be  impractical  to 
reduce  the  gold  and  silver  contents  of  the  residues  to  the 
desirable  small  amount,  the  material,  and  more  especially 
the  residues,  should  be  graded  and  the  various  grading* 
assayed  to  locate  the  gold  and  silver,  and  if,  as  is  very  fre- 
quently the  case,  this  show-  [that  almost  the  whole  of  it  is 
retained  locked  up  iu  the  coarser  particles  of  the  residues, 
and  a  further  trial  proves  that  these  yield  it  up  readily  on 
being  more  finely  ground,  the  accessary  data  are  available 
for  calculating  whether  the  expense  of  regrinding  the 
material  a-  a  whole,  or  the  coarser  part  separated  from  it. 
would  be  profitably  incurred. 

In  the  case  of  rich  material  such  as  concentrate-  the 
treatment,  it  by  percolation,  has  often  to  be  for  a  prolonged 
period,  say,  for  as  as  much  as  a  month  or  so,  before  the 
gold  contents  of  the  residues  has  been  reduced  to  the 
desirable  -mall  amount.  In  the  earlier  day-  of  the  process 
it  was  usual  to  treat  such  material  by  the  quicker  agitation 
method,  and  this  i-  still  the  practice  in  certain  cases,  but 
where  the  percolation  treatment,  even  if  prolonged,  is  found 
to  extract  the  gold  efficiently,  it  i-  in  most  cases  preferred, 
as  being  the  more  economical  to  adopt.  In  testing  such 
material  as  this,  it  i-,  however,  always  necessary,  or  at  least 
advisable,  to  earn  out  a  s<  ries  of  agitation  trials,  as  well  as 
by  percolation,  in  order  that  data  may  be  obtained  on 
which  to  base  an  opinion  as  to  the  relative  merits  of  the 
two  methods  for  th.    particular  material. 

In  many  ea-cs  it  will  be  found  advisable  to  further  carry 
one  oi  more  concentration  tests  in  order  to  locate  the 
gold,  and  to  determine  what  proportion  of  the  total  exists 
in  the  pyritic  concentrates,  and  what  in  the  lighter  sands, 
&C  ,  &i  .  .  ami  trials  en  tli.  so  para  ti  .1  concentrate-  and  sands 
might  be  carried  out  with  advantage.  The  re-ults 
obtained  will  serve  as  a  guide  regarding  whether  the 
material  should  be  treated  as  a  whole  or  concentrated,  and 
the  cone,  titrates  treated  by  themselves. 

If  the  material  has  b.en  correctly  considered  from  the 
preliminary  test!  to  bi  1.".::   lo    i  lass    \.  a  carefully  select.. 1 

series  of  trials  and  experiments,  a-  suggested  above,  .-an 
hardly  fail  to  give  sufficient  data  a- a  basis  for  a  provisional 

decision    as    to  what    ate    likely  to    prove    the    best    general 

conditions  uudir  which  the  process  should  be  applied  in 
practice  for  its  treatment,  and  the  most  suitable  form  of  plant 
to  adopt,  in  or.l.r  that  the  greatest   profit    may   be    secured. 

Bg  any  -light  i lifications  to  be  decided  upon  from  the 

r.  -ult-  ot  actual  practical  working. 

Class  .1.  may  be  taken  to  comprise  a  very  large  propor- 
tion of  the  various  kinds  of  gold  ores,  &c  more  commonly 
met  with,  and  experience  in  the  examination  ami  practical 
treatment  of  such  materia]  should  he  acquired  in  a  com- 
parative]] jhort  time  by  one  possessed  Of  a  fair  general 
know  ledge  of  chemistry  and  metallurgy. 

('hiss  II.  comprises  ores,  &c.  which  requires  somewhat 
more  searching  investigation  than  those  of  Class  A.  before 

1               red    at  as    to  the    suitability  or   other- 
wi-e  of  the  cyanide  |  I for  the  r  H.  ot  in.  lit .  or  as  to  the 

In  -t  method  ..f  a]. ply  ing  it. 

It  would  be  out  ..f  the  question  within  the  limits  .•!  a 
paper  to  attempt  lo  enumerate  and  discuss  all  the  possible 
characteristics  of  materials  of  this  class  which  tend  to  cause 
ihc  direct  treatmi  >   b]  the  cyanide  process,  applied 

under  normal  conditions,  to  yield  more  or  less  unsatisfactory 
rc-ult-.  in  any  case  until   the)  have  first   undergone   -..me 

preliminary  treatment  t..  prepare  them  for  it:   the  following 

may,  however,  be  mentioned  a-  examples  of  those  m 

con "ily  met  with  :  — 

(1.)  A  considerable  part  of  the  gold  exists  irregularly 
distributed  throughout  the  material  in  file  form  of  com- 
paratively large  particles,  or  in  the  case  of  tailing-  a 
considerable  portion  of  the  total  gold  exists  in  the  form  of 
comparative!]  large  particles  of  amalgam  left  in  them. 
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(2.)  Some  base  constituents  of  the  material  exist  in  a 
form  which  allows  of  their  ready  attack  by  cyanide,  causing 
abnormal  consumption,  and  simultaneously  with  this  soluble 
sulphides  are  frequently  found  to  be  formed  in  the  solution, 
and  these  alone,  or  possibly  as  well  as  the  products  of  the 
action  of  the  cyanide  on  the  base  constituents,  seriously 
retard  solution  of  the  gold  and  silver. 

(3.)  A  considerable  part  of  the  gold  exists  in  a  state  of 
combination,  more  or  less  loose,  with  antimony,  tellurium, 
bismuth,  or  other  element  of  like  nature. 

(4.)  The  gold  exists  associated  with  a  proportionate!/ 
very  large  amount  of  silver  in  certain  forms. 

(5.)  The  materia!  is  so  clayey  or  slimy  as  to  prevent,  or 
at  least  seriously  retard,  the  nitration  of  solution  through 
it. 

Indications  of  these  several  characterictics  will  have  been 
obtained  during  the  course  of  the  preliminary  investigation, 
and  the  few  remarks  below  in  reference  to  each  of  them 
may  perhaps  serve  as  a  guide  in  regard  to  the  further 
investigation  of  the  various  ores,  &c.  in  which  they  occur. 

(1.)  Material  of  this  characier  is  first  treated  with 
mercury  to  remove  as  far  as  possible  the  coarse  and 
amalgamable  gold,  this  may  be  done  either  by  the  ordinary 
methods  of  amalgamation,  or  by  forced  amalgamation,  i.e., 
grinding  in  a  small  wheeler,  or  similar,  pan  with  mercury 
and  weak  caustic  soda  solution.  The  residues  are  then 
treated  by  either  the  percolation  or  agitation  method  of 
applying  the  cyanide  process,  and  if  the  only  difficulty  to 
direct  cyanide  treatment  has  consisted  of  the  one  referred 
to  under  this  heading,  the  effect  of  this  double  treatment 
will  usually  be  a  more  or  less  satisfactory  extraction  of  the 
gold,  and  a  comparatively  lew  trials  under  varied  conditions 
carried  out  in  this  way,  wilt  generally  indicate  what  are 
likely  to  be  the  most  suitable  conditions  to  apply  in  practical 
workiug. 

In  addition  to  double  treatment  trials  as  indicated  above, 
a  few  might  also  be  carried  out  by  combined  treatment 
simultaneously  with  mercury,  or  amalgamated  copper  plates, 
and  cyanide.  It  will  generally  be  noticed  that  iu  this 
latter  case  a  less  proportion  of  the  total  geld  wilt  be  found 
amalgamated,  and  a  greater  proportion  in  the  cyanide 
solution  (owing  to  the  solvent  action  of  the  cyanide  on  the 
gold  amalgamated  in  the  first  instance)  than  when  the 
double  treatment  is  resorted  to.  In  fact,  the  mercury 
appears  to  act  as  a  carrier  between  the  coarse  gold  and  the 
cyanide. 

It  may  in  some  cases  be  found  preferable  to  treat  first  by 
cyanide  and  then  the  residues  by  amalgamation  methods, 
but  unless  much  float  gold  is  present  the  other  way 
about  is  the  more  general. 

(2.)  Apart  from  abnormal  consumption  of  cyanide  caused 
by  the  material  being  acid  from  the  effect  of  weathering  <>i 
the  contained  pyrites,  and  which  in  such  a  case  can 
generally  be  prevented  by  preliminary  alkaline  treatment, 
the  most  usual  cause  of  this  trouble  is  the  presence  of  certain 
compounds  of  copper,  iron,  &c,  the  physical  condition  in 
which  they  exist,  as  well  as  the  chemical  composition  of  the 
compounds,  being  an  important  factor  in  regard  to  the  ease 
with  which  the  base  metal  is  attacked  by  cyanide ;  for 
example,  marcasite  is  much  more  readily  attacked  than 
ordinary  iron  pyrites.  If  the  preliminary  trials  have  shown 
abnormal  consumption  of  cyanide,  usually  coupled  with 
more  or  less  poor  extraction  of  the  gold  and  silver,  and 
often  witli  the  formation  of  soluble  sulphide,  it  is  advisable 
to  at  once  determine  definitely  the  cause  of  the  consumption, 
and  perhaps  also  to  make  a  qualitative  analysis  of  the 
material. 

The  method  of  determining  the  cause  of  cyanide 
consumption  is  explained  in  a  paper  on  "  Residual  cyanide 
solutions  "  which  I  read  before  this  Section  a  year  ago 
(see  this  Journal,  1S97,  116).  If,  say,  copper  is  found  to 
be  the  cause  of  the  trouble,  attempts  may  then  be  made 
to  remove  the  portion  of  it  which  is  so  readily  attacked 
by  cyanide  by  preliminary  treatment  with  weak  acid,  or  by 
ferric  chloride  solution,  &e.  Where  this  copper  exists 
almost  entirely  as  carbonate  (examples  of  which  are  met 
with  especially  in  the  case  of  certain  Chili  ores)  such 
treatment  may  be  found  to  be  quite  effective  and  practical, 
and  the  material  after  this  treatment  to  be  in  a    satisfactory 


condition  for  treatment  by  cyanide,  after  removal  of  the 
acid,  &c. ;  in  most  eases,  however,  it  is  found  to  fail,  as, 
though  this  treatment  may  remove  some  of  the  copper,  it 
tends  to  renderthat  still  left  in  the  material  even  more  easily 
attacked  by  cyanide  than  it  was  before  such  treatment. 

For  material  of  this  character  as  a  whole,  however,  the 
most  generally  effective  course  of  treatment  seems  to  be 
to  roast  it  either  partially  or  fully  (in  the  former  case 
leachiDg  out  any  soluble  compounds  after  roasting),  and 
then  to  treat  with  cyanide,  when  the  extraction  of  the 
gold  will  often  be  fouud  to  be  satisfactory  and  the  con- 
sumption of  cyanide  normal,  or  at  least,  greatly  reduced. 

If,  however,  a  concentration  test  should  show  that  the 
greater  part  of  the  gold  and  silver  can  be  obtained  in  the 
concentrates,  it  may  be  found  preferable  to  concentrate  in 
the  first  instance,  and  to  treat  the  concentrates  only,  either 
taw,  or  after  roasting  if  this  is  found  necessary  or  advisable. 

In  certain  cases  coming  under  this  heading,  it  is  found 
that,  without  the  cyanide  consumption  being  really  abnormal, 
sulphide  has  been  formed  in  solution  to  a  sufficient  extent 
to  seriously  retard  or  prevent  satisfactory  extraction  of  the 
gold  and  silver  by  means  of  cyanide ;  in  such  cases,  the 
addition  of  certain  salts  such  as  those  of  lead,  ferricyanide. 
&c,  which  decompose  soluble  sulphide,  is  often  found  to 
be  very  beneficial,  and  to  cause  the  extraction  to  be 
satisfactory  even  from  the  raw  material.  Such  addition  N 
also  sometimes  found  to  increase  the  extraction  of  silver 
where  this  exists  as  sulphide. 

(3.)  Material  of  this  character  is  somewhat  frequently 
met  with,  and,  especially  of  late,  metallurgists  have  begun 
to  turn  their  attention  particularly  to  the  question  of  finding 
out  the  most  efficient  method  of  dealing  with  it  for  the 
extraction  of  gold  from  it.  Occasionally  ores  consisting 
almost  entirely  of  stihnite  are  found  to  be  rich  in  gold,  and 
in  such  cases  it  is  most  desirable  that  a  method  of  treat- 
ment should  be  available  for  separating  out  both  the  gold 
and  the  antimony  efficiently  from  them.  In  some  of  the 
few  examples  of  this  sort  which  have  come  under  my  notice 
I  have  found  that  though  the  cyanide  process,  applied  under 
exactly  normal  conditions,  has  failed  to  effect  satisfactory 
extraction,  yet  if  the  ore  has  been  exceptionally  finely 
ground,  and  then  agitated  for  a  more  or  less  prolonged 
period  with  solution  somewhat  stronger  than  usual,  the  gold 
has  been  fairly  completely  removed,  and  the  consumption  of 
cyanide  moderate. 

1 1  is.  however,  more  frequently  the  case  to  come  across 
ores  of  this  character  containing  only  comparatively  minute 
quantities  of  antimony,  tellurium,  &c,  and  in  which  onlv 
a  portion  of  the  gold  appears  to  be  locked  up  in  combination 
with  these,  tin-  remainder,  say  perhaps  three-fourths  of  the 
total,  being  readily  soluble  in  cyanide  solution,  and  in  such 
cases  a  preliminary  roasting  of  the  ore  at  a  moderate  heat 
is  often  effective  in  rendering  the  gold  as  a  whole  more 
completely  soluble  in  this  solution. 

Arsenic,  though  in  many  of  its  properties  an  element  of 
similar  character  to  antimony,  does  not  appear  to  have  this 
property  of  combining  with  gold  in  at  all  the  same  degree, 
if  at  all,  as  antimony  has,  and  the  cyanide  process  is 
generally  found  to  be  just  as  efficient  in  extracting  gold 
from  arsenical  pyrites  as  from  ordinary  iron  pyrites. 

(-1.)  Though  in  many  cases  the  silver,  as  well  as  the  gold,, 
is  able  to  be  extracted  satisfactorily  from  ores  by  means  of 
the  cyanide  process,  this  process  is  certainly  more  generally 
suitable  for  the  extraction  of  gold  than  of  silver;  and  from 
true  silver  ores,  or  those  in  which  the  main  value  lies  in  the 
silver  contents,  it  frequently  is  found  to  fail,  as  far  as  the 
silver  is  concerned,  though  it  may  succeed  in  extracting  a 
large  percentage  of  the  comparatively  small  quantity  of  gold 
often  present  in  such  ores.  Its  use  iu  relation  to  the 
treatment  of  such  ores  may  perhaps  be  taken  to  consist 
mainly  in  dealing  with  the  residues  from  them,  containing 
at  least  part  of  the  gold,  after  they  have  been  in  the  first 
instance  treated  by  some  one  of  the  well  known  processes, 
for  silver  extraction.  However,  in  certain  cases  it  may  be 
found  advisable  to  treat  saeh  material  after  chloridising 
roasting  by  the  single  operation  of  leaching  with  cyanide 
solution  for  the  extraction  of  both  the  silver  and  the  gold 
where  it  is  found  possible  to  do  this  efficiently  and 
economically  by  this  means. 
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r ;,  with  material  under  thia  last  heading  the  difficulty 
i-  often  -imply  a  meohanicaJ  aud  not  a  chemical  one,  the 
very  fact  of  t lie  extremely  fine  stale  of  division  iu  which  it 
exists,  and  eonaequently  also  the  gold  it  contains,  rendering 
the  gold  as  a  rule  most  readily  and  quickly  soluble  in  weak 
cyanide  solution  :  in  cases,  however,  where  as  well  as  being 
of  a  slimv  character,  the  material  is  of  a  composition  which 
introduces  chemical  difficulties,  it  would  generally  require 
to  he  rousted  before  treatment  bj  eyanii 

In  regard  to  the  met  hanical  difficulty  of  filtration,  in  the 
early  il  iv-  ol  the  application  of  the  cyanide  process  attempts 
were  made  to  gel  over  this  by  the  use  of  the  filter  press,  but 
from  the  particular  circumstances  of  the  ruse  this  has  been 
generally  found  to  be  a  more  or  less  unsatisfactory  or  cum- 
in   method,  and  it   has,  to  8   great  extent   at  least,  been 

m.u  abandoned.  The  method  now  most  generally  adopted 
consist!  broadly  of  agitation  of  the  slimes  for  a  short  time 
with  cyanide  solution  bj  ;nn  suitable  means  and  then 
allowing  the  solid  particles  tc.  kittle  through  a  comparatively 
large  volume  cf  very  weak  solution,  decantiag  the  super- 
natant gold  solim and,  it    neeessary,  washing  the  pulp 

in  a  similar  way  by  settling  ami  decantation. 

I  first  adopted  this  method  live  years  ago  for  the  treat- 
ment of  S  lot  of  some  80  tons  of  almost  pure  clay  containing 
gold,  flavins  in  the  first  instance  tried  to  treat  this 
material  by  the  ordinary  percolation  method  and  found  il 
to  be  almost  impervious  to  solution,  even  with  the  aid  of 
lion,  it  struck  me  that,  if  solution  would  no)  pas-  between 
the  panicle-  of  the  clay  in  the  usual  way,  the  next  besl 
course  to  adopt  was  to   allow  the   clay  particles  to   descend 

ihrOUgh  the    SOlUtion,  leaving    the  greater  part  of    their  gold 

in  it,  partly  dissolved  during  their  passage  through  it. 

In  the  treatment  of  this  SO  Ions  the  clay  was  first 
agitated  tor  a  few  hours  with  weak  cyanide  solution  and 
then  discharged  iuto  about  four  times  its  weight  of  very 
weak  cyanide  solution  and  allowed  to  settle,  this  taking 
about  a  day  to  a  day  and  a  half,  after  which  from  ,'  —J  of 
the  total  rotation  was    able  to  be   decanted  fairly  clear,  and 

this  wa>  passed  through  a  zinc  extractor.  The  creamy 
sludge  was  then  stirred  up  with  about  two  to  three  timi 
volume  of  water,  or  residual  solution  from  a  former  charge 
and  again  allowed  to  settle,  and  the  clear  supernal  ant 
solution  decanted  and  passed  through  the  extractor,  the 
sludge  being  then  discharged.  In  some  cases  it  might  of 
course  be  advisable  t"  give  the  sludge  a  second  washing  by 

deeantalion.      Ill   this  way   the    greater  part  of   the  gold  Was 

obtained  from  this  clay  in  which  ii  was  found  to  exisl  in 
such  a  fine  state  of  division  as  to  allow  of  its  being  dissolved 
very  quick!}  bv  weak  cyanide  solution,  For  several  of  the 
charges  I  mixed  a  small  quantity  of  slaked  lime  with  them, 

and  this  t"  - ■  extent  aided  the  settling,  and  also  gave  a 

clearer  solu  cantation. 

\-  far  as  I  am  aware,  that  wasthe  first  time  when  slimes 
were  treated  oo  i  practical  scale  bj  the  settling  ami  decan 

ting  thod  "t   applying   the  cyanide  process;  some   two 

however,  viz.,  in    1895,  this  same  method,  with 

tain    i liiieatiuii-   to   -nit    the  greater    extent   of  the 

opera! -.  began  to  be  practical!]  adopted  Foi  the  treatment 

of  -limes,  and  i-  Lou    laig<  1\    in    use  >n    I  U  OUS    part-  Of  the 

world,  and  especially  in  South  Africa  .  where,  for  example, 
it  it  employed  bj  "The  Jumpers  Gold  Mining  I  ompany," 
"The  Crown  Reel  G  ild   Mining  I  ompany,"  and  others  for 

tin  treatment  ol  enormous  quantities  of  sh s. 

The  solutions  from  the  treatment  bj  this  method  are 
naturally,  a-  a  rule,  very  weak  linth  Iii  cyanide  and  gold, 
and  for  tin'  precipitation  of  the  gold  from  them  the  electrical 
method  of  precipitation  appears  n>  be  generally  preferred 
t,i  the  sine  method  i  ben  are  still,  howi  vor,  differences  of 
opinion  on  this  point,  especially  if  certain  -light  modifica- 
tion- an-  Introduced  into  the  ordinary  method  of  precipitation 

by  sine  t"  imet    the    altered   i iitlons  of    the    solution,  for 

example,  increase  ol  the  capacity  of  the  i \tracton>,  or, 

what  is  the   s: •  thing,  de.  n  a-i    in  llie  nuriiial  rate   of   Mow 

of  the  solution  foi  a  given  size  of  extractor.     I  in-  subject 

ia,  however,  outside  the  sco| I  the  present  paper  and,  I 

therefore,  do  not   propose  to  enter  upon  a  discussion  of  il 

here. 

In  testing  clayey  or  -limy  material  it  i-  tii si  desirable  to 
ascertain  wnetbei  theclayej  part,  where  it  does  not  wholly 


consist  of  t li is.  contain-  a  really  substantial  amount  of  gold. 
This  i-  done  by  maVing  -  inn'  of  it  into  a  pulp  with  some 
water  and  then  washing  away  the  slimes  with  a  gentle 
stream  of  water,  collecting,  settling, and  assaying  these,  and 
al-o  assaying  the  more  sandy  part  left  behind.  If  this 
shows  the  slimes  to  contain  only  an  insignificant  amount  of 
gold,  they  can  be  removed  by  any  -uiiahle  wet  or  dry- 
method,  and  the  heavier  -in  1-  then  dl  all  » ith  by  the  usual 
percolation  method.  If,  however,  Shis  is  not  the  case,  the 
-limes,  or  the  material  as  a  whole,  would  have  to  bo  dealt 
with     by     the     agitation,   settling,  and     decanting     method 

indicated  above.    The  presence  of  lime,  common  salt,  or 

other  more  or  less  inert  salts,  often  greatly  aids  tin  settling 
of  the  -lodge. 

In  certain  cases,  however,  it  will  be  found  that  a 
dehydrating  heating  brings  the  material  into  a  condition 
which  allows  of  its  treatment  being  carried  out  by  the 
ordinary  percolatiou  method  within  a  reasonable  time,  with 
or  without  the  ai.i  of  suction,  ai.d  this  may  sometimes  be 

foundto  be  preferable  to  adopting  the  settling  and  decanting 
method. 

In  concluding  this  paper.  I  may  remark  that,  in  spite  of 
having  made  it  a  more  lengthy  one  than  wa-  my  original 
intention.  I  have  only  been  able  within  its  limits  to  present 
a  very  imperfect  sketch  of  the  wide  subject  with  which  it 
deals,  and  have  necessarily  had  to  leave  many  more  or  b  N 
important  points  quite  untouched.  I  have,  moreover,  Hot 
attempted  to  give  any  definite  instructions  regarding  the 
methods  of  carrying  out  the  various  trials  and  experiments 
indicated,  the  details  ol    most    of  which  would   be    mor) 

le-s   obvious   to  anyone    with   a  reasonable   amoral    of 

general  laboratory  experience,  and  lo  have  done  so  would 
have    added   Very    eon-  the     length  ol'     ill's  paper. 

These  fen  notes  may  in  fact    be   taken   to  be    -imply  a   ; 
gramme  or  guide  to  a  course  of  investigation    of   gold  ores, 
&c.    more   commonly  met  with,  and    as    such   may.    I  hope. 

prove  to  l>e  oi  at  lea-t  -rine  little  use,  especially  to  some  of 
tha  youngei   members  of  this  society    who    may  purpose 

specialising  in  the  particular  branch  of  chemical  industry 
to  a  section  of  which  thev  refer. 


TEN  YEARS'   PROGRESS  OF  Till'.  CYANIDE 
PROCESS    tfOR   THE    EXTRACTION    "!'   GOLD. 

IIV     1..    T.    1IKI1.IIV. 

1  i  i-  not  necessary  to  remind  this  Section  of  the  Society  of 
Chemical  Industry  that  the  cyanide  process  for  the  treat 
ment  of  gold  ores  and  tailing-  was  invented  and  worked 
out  in  Glasgow,  or  that  the  first  public  description  of  the 
process  and  it-  results  was   given  by  Mr.  .1.  s.  MaeAithur, 

ol    the   inventors,   at    the   Sectional    Meeting  held  at 

Qlasgon  on  the. list  March  1890  (this  Journal,  IX.,  867). 
The  first  MacArthtu  Forrest  patent  i-  dated  I'.ith  October 
1887,    so    that    the   process    is  now    In   years  old.      During 

these  10  years  il  baa  become  such  an  all-important  factor 
in  the  gold-mining  Industry,  and  the  busy  metallurgist  of 
to-day  takes  il  ami  Us  results  so  entirety  for  granted,  that 
even  those  of  ii-  who  remember  it-  earhesl  beginning-  are 
apt  to  forget  the  attitude  of  indifference  or  scepticism  with 
which  the  new  proci  ss  was  received, 

Nou  t!  at  the  ey.iin.ie  pro i  as  proved  itself  an  epoch- 
making  invenie  i  nliiulv  titling  that  it  should  be 
in  thi-  Section  thai  a  retrospect  of  the  work  and  progress 
ot  the  pa-i  10  years  should  be  made.  Through  the  kind 
co-operation  of  the  officials  of  the  Cassel  (ompany  and  its 

a listed  companies,  I  am  in  i lession  of  a  number  of 

statistics  a-   to  the  pi  igress  ol   cyanide  extraction  which 

have    not    before    In  en    collected   and    published.       These    I 

propose  to  lay  before  you  as  briefly  as  possible  afttn    I 

have   sketched  the  main  outlines  of   the  development  of  tin 

procct 

l>.  r<  liijimi  hi  tjflht  Prooeu. 

The  primary  idea  of  the  process  is  extremely  simple  i  h. 
is  to  dissolve  out  the  gold  from  the  ore  by  a  dilute  solution 
of  cyanide  of  potassium  and  to  precipitate  it  again  on  a 
•  lean  zinc  surface.  As  an  operation  to  be  performed  00  a 
small    scale,    and  with    pure    material-    in    the    laboratory . 
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nothing  could  be  much  simpler.  The  only  theoretical  point 
still  in  doubt  Hi  years  ago  was  whether  or  not  oxygen  was 
necessary  for  the  solution  of  the  gold.  This  point  may 
be  said  to  have  been  finally  settled  by  the  researches  of 
Maclaurin  (J.  Chem.  Soc.  63,  "2t)  in  1893,  when  he 
definitely  proved  that  oxygen  is  necessary  for  the  solution 
of  the  gold. 

But  when  complex  ores  have  to  be  treated  in  apparatus  in 
which  the  unit  is  not  measured  by  grains,  but  by  hundreds 
of  tons,  the  altered  conditions  are  found  to  have  so  com- 
pletely altered  the  problem  that  the  experience  gained  by 
experiments  made  with  pure  materials  in  beakers  in  the 
laboratory  are  found  to  carry  the  cyanide  chemist  only  a 
very  short  way  towards  the  successful  working  at  the  mines. 
The  papers  which  immediately  precede  this  (Pitbaldo  and 
Ellis)  supply  ample  illustration  of  this  point.  The  large 
mass  of  ore  or  tailings,  the  great  volume  of  solution  dealt 
with,  and  the  continuous  use  of  the  same  liquors,  with  the 
consequent  accumulation  of  impurities  and  decomposition 
products  in  the  liquors,  introduce  so  many  variable  factors 
that  skill  and  attention  are  constantly  necessary  if  good 
extractions  are  to  be  regularly  maintained.  As  the  process 
has  made  its  place  mainly  through  its  application  to  low- 
grade  tailings  which  were  valueless  before  its  advent,  the 
cyanide  manager  has  from  the  outset  been  faced  by  the 
necessity  of  obtaining  maximum  extractions  of  extremely 
small  quantities  of  gold  along  with  such  moderate  costs  as 
would  still  leave  a  fair  margin  of  profit  on  the  turnover. 
The  principal  economies  have  come  from  two  directions: 
chemically,  by  the  reduction  of  the  quantity  of  cyanide 
used ;  and  mechanically,  by  improved  handling  of  the 
tailings  in  larger  plants. 

In  the  early  years  of  the  process,  the  solutions  used 
contained  from  0-5  per  cent,  to  2  per  cent,  of  cyanide,  but 
gradually  the  strength  has  been  reduced  till  O'l  to  0-2  per 
cent,  is  commonly  used,  and,  in  some  instances,  even  weaker 
solutions.  The  inventors  began  with  the  idea  that  agita- 
tion of  the  ore  or  tailings  with  the  solution  would  be 
necessary,  but  it  was  soon  found  in  practice  that  percolation 
was  practically  as  efficient,  as  well  as  more  cheaply  carried 
out. 

Where  very  large  vessels  can  be  used,  it  is  economi- 
cally possible  to  allow  the  solution  to  act  for  weeks  if 
necessary,  the  only  movement  requiring  power  being  the 
pumping  of  the  solutions  up  from  the  samps  to  top  of  the 
vats. 

Percolation  with  both  upward  and  downward  flow  through 
the  tailings  has  been  tried,  but  the  downward  flow  is  now 
generally  adopted. 

The  application  of  a  partial  vacuum  is  sometimes  used  to 
quicken  the  flow  of  the  solution  through  the  mass  of  tailings, 
in  cases  where  the  tailings  are  of  such  a  nature  as  to  retard 
the  flow  of  the  solution  unduly. 

True  slimes,  owiug  to  their  fine  pulpy  condition,  cannot 
be  successfully  treated  by  percolation  ;  but  in  1893,  Mr.  C. 
J.  Ellis  succeeded  in  treating  certain  slimes  on  a  practical 
scale  by  mixing  them  first  with  normal  cyanide  solution 
till  the  solution  of  the  gold  was  more  or  less  complete,  then 
turning  the  pulp  over  into  a  large  volume  of  weak  solution 
or  water,  and  allowing  it  to  settle.  This  process,  slightly 
modified,  is  now  pretty  generally  adopted  where  slimes  have 
to  be  dealt  with. 

Double  treatment  is  now  sometimes  resorted  to,  that  is 
to  say,  the  ore  or  tailings,  after  a  first  treatment  in  one  vat, 
is  drained  and  turned  over  into  a  fresh  tank,  and  again 
treated  with  cyanide  solution.  Under  this  treatment,  a 
5-dwt.  ore  might  give  up  3  dwt.  to  the  first  treatment  and 
lj  dwt.  to  the  second. 

The  turning  over  of  the  ore  into  another  tank  may  have 
two  beneficial  effects  :  it  may  ensure  that  no  portion  of 
the  mass  shall  escape  the  action  of  the  circulating  solution, 
and  it  may  more  effectually  aerate  the  mass  and  supply  the 
necessary  oxygen  for  the  reaction. 

In  the  more  economical  handling  of  the  ore  or  tailings, 
the  increased  size  of  the  tanks  has  played  an  important 
part.  In  the  earlier  installations,  the  tanks  were  of  20  to 
•JO  tons  capacity  ;  now  they  have  becn  increased  to  500  tons. 
With  the  increase  of  size,  it  became  economical  to  apply 
labour-saving  appliances  for   filling  and  emptying.     While 


tanks   were  small,  they    were  emptied    over   the    side    by 
shovels,  but  as  the  size  and  depth  increased,  side  or  bottom  . 
doors    had    to    be    provided ;     the    latter    are    generally 
preferred. 

Attempts  have  been  made  to  improve  the  process  chemi- 
cally by  the  addition  of  other  reagents  to  the  cyanide 
solution.     Among  these  may  be  mentioned  : — 

Lead  salts,  for  the  removal  of  soluble  sulphides. 

Oxidising  agents,  such  as  ferricyanide  of  potassium  or 
peroxide  of  sodium. 

These  reagents  have  never  had  more  than  a  limited  and 
local  application.  If  a  cyanide  is  used  which  is  free  from 
alkaline  sulphides,  there  is  no  need  to  apply  correctives  for 
sulphides;  and  if  sulphides  derived  from  the  ore  accumulate 
in  the  solutions,  the  chemist  on  the  spot  will  have  to  deal 
with  each  case  as  it  arises. 

The  bromo-cyanogen  process  of  Messrs.  Salman  and  Teed, 
has  beer  so  recently  described  in  the  London  Section  (Vol. 
16,  p.  961),  that  it  is  only  necessary  to  remind  you  that 
the  object  of  that  process  is  to  render  oxygen  unnecessary 
for  the  solution  of  the  gold  by  cyanide,  bj  the  addition  of 
bromine  to  the  solution. 

Up  till  now  the  simple  cyanide  solution  holds  the  field, 
and  so  long  as  every  year  continues  to  add  to  the  economy 
of  its  application,  it  is  not  likely  to  be  superseded. 

For  the  precipitation  of  the  gold  from  the  cyanide 
solution,  various  new  suggestions  have  been  made.  Alu- 
minium has  been  proposed  instead  of  zine.  but  the 
formation  of  the  gelatinous  hydrated  oxide  interferes  with 
the  working  of  the  precipitating  boxes,  and  neutralises  any 
other  supposed  advantages. 

For  the  Siemens  and  Halske  process  of  electrohtic  depo 
sition   on  lead   anodes,  it   is  claimed  that   a   more  perfect 
precipitation  from  very  dilute    solutions  is    obtaiucd,  and 
that  the  waste  of  cyanide  of  potassium  through   excessive 
solution  of  zinc  is  avoided. 

With  regard  to  the  zinc  precipitation,  it  has  been  proved 
that  the  gold  can  be  perfectly  precipitated  even  in  the  most 
dilute  solutions  if  the  precipitation  has  first  been  started  by 
passing  a  solution  of  normal  strength  over  the  zinc,  so  as 
to  produce  the  gold-zinc  couple  in  the  box.  It  i<  also 
necessary  to  pass  the  solution  very  slowly  through  the 
boxes. 

Messrs.  Sulman  and  Teed  have  proposed  to  revive  the 
use  of  zinc  fume  for  precipitation  in  a  special  apparatus 
(this  Journal,  Vol.  16,  p.  961)  as  an  improvement  on  the 
MacArthur-Forrest  method  ;  but  a  propercomparison  of  the 
two  methods  can  only  be  made  after  the  younger  process 
has  worked  for  a  length  of  time  on  an  extended  scale. 

Costs. 

The  cyanide  process  made  its  first  practical  success  in  the 
Transvaal,  and  as  that  district  has  continued  to  take  the 
lead  in  cyaniding  up  to  the  present  time,  the  costs  of 
working  there  may  be  taken  as  fairly  illustrating  the  best 
work  done. 

In  1890,  contracts  were  made  by  the  Inventors'  Syndicate 
to  work  tailiugs  in  the  Transvaal  at  a  cost  not  exceeding 
20s.  to  25s.  per  ton ;  the  actual  cost  turned  out  to  he  10*. 
per  ton.  In  1891,  at  the  Robinson  Mine,  the  working  cost 
was  10s.  per  ton  ;  a  year  later,  in  1892,  at  the  Langlaagte 
Estate,  it  was  reduced  to  4s.  per  ton;  and  in  1897  the 
record  of  2s.  6rf.  per  ton  was  reached.  As  has  been  already 
pointed  out,  these  reductions  have  been  brought  about 
through  reduced  consumption  of  cyanide  and  through  more 
economical  handling  of  the  tailings.  In  1891  the  average 
consumption  of  cyanide  was  about  2  lb.  per  ton  of  tailicgs; 
the  consumption  to-day  is  about  '  lb.  per  ton. 

It  is  evident  that  the  present  very  low  cost  per  ton  of  tail- 
ings immensely  extends  the  application  of  the  process,  so  that 
tailings  which  formerly  were  absolutely  unworkable  have 
become  an  important  source  of  profit.  This  is  well  illus- 
trated in  the  case  of  the  Indian  mines,  where  tailings  are 
being  regularly  worked  for  the  recovery  of  2  to  :>',  dwt. 
of  gold,  or  say  60  grains,  at  a  cost  of  3s.  to  3s.  6d.  per 
ton. 

One  consequence  of  the  reduced  consumption  of  cyanide 
per  ton  of  tailings  is  that  each  ton  of  cyanide  now  does  the 
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work  of  four  tons  in  the  earlier  day-,  bo  that  the  consump- 
tion ol  cyanide  lia~  not  at  all  kept  pace  with  the  output  of 
gold  by  the  process.  This  effect  was  very  noticeable  in  the 
Transvaal  during  the  part  few  yean,  when  the  shipments 
of  cyanide  fell  off  considerably,  while  the  gold  output  was 
steadily  rising.  This  tame  effect  is  likely  to  be  repeated 
io  other  parti  of  the  world,  where  the  consumption  at 
present  i-  extraTaganL 

As  to  the  ] peetS  of  further  reduction  of  CObtS,  it   i-  not 

eas]  to  speak  positively.  It  Beems  probable  that  what  will 
happen  will  '»•  that  the  general  average  of  costs  all  over  the 
world  will  approximate  more  and  more  to  the  present 
minimum,  but  that  that  minimum  itself  will  not  he  much 
reduced.     When  only  |  Ib.of  cyanide  per  ton  is  used,  any 

lull  m  the  prl f  cyanide  which  is   likely  to  occur  cannot 

affect  1 1"    COSl  by  more  than  a  few  pence. 

Tin    I' i  in  Africa. 

The  existence  of  large  accumulation-  of  tailings  in  the 
Transvaal,  together  with  their  special  suitability  tor  treat- 
in. in  by  cyanide!  resulted  in  a  more  rapid  and  extensive 
adoption  of  die  process  there  than  in  any  of  the  other  gold 
region-.  So  peculiarly  favourable  *crc  these  conditions  to 
the  process,  that  a  fen  years  ago  there  were  expert-  who 
maintained  thai  it-  success  was  due  to  the  fortunate  circum- 
stance  that  suitable  tailing-  had  happened  to  exist  in  the 
Transvaal,  and  they  predicted  that  as  those  accumulations 
me  exhausted  the  process  would  sink  into  comparative 
insignificance  again.  The  statistics  before  us  this  evening 
-ho»  canclusiveij  that  the  cyanide  process  is  neither  a  one- 
ore  nor  a  one-district  process,  and  the  diagrams  prepared 
iron  those  statistics  -how  that  it-  i  xten-ion  and  develop- 
ment ire  still  proceeding  so  vigorously  that  we  ma]  -aiVK 
predict  for  it  many  years  of  life  and  activity. 

.V.  ii   /.i  ilitittl. 

The  process  was  introduced  into  New  Zealand  in  1889, 
but  several  year-  elapsed  before  it  was  taken  up  to  an] 
extent     Bines  1898  the  progress  ha-  been  fairly  rapid. 

Tin  United  Statu. 

In  the   i  nited  States  an    important   feature  of  the  gold- 

iiiiinng  industry  has  been  the  Customs  mill-  which  have 
existed  at  certain  centres,  and  to  which  ores  are  brought 

by  the    nun.     owners  •  i't    and    extraction    of  the 

gold.     1'iior  to  the  introduction  of  the  cyanide  process,  the 

ore-  and  i centratei  were    treated   at  those  mills  either  by 

amalgi ition  or  cblorination.     Of  late  years  several  Is 

<  astoms  mills  have  been  started  tor  the  treatment  of  oi  - 
by  the  cyanide  process,  ami  the  quantity  of  ore  treated  is 
ing,  I  n  a  paper  read  before  the  American 
Im  unite  of  Mining  Engineers  in  September  1896,  Mr. 
',  Pickard  describes  hi-  experiences  in  visiting  a 
numbei  "i  thesi  I  u  lomi  mills  He  Btates  that  a  number 
n|  mills  1 1 ash  at  Ihe  ore  al  s  cosi  rather  under  it. 

per  toii.  the  lowest  cosl  be  had  heard  el  being  8s  Id.,  at  the 
M.i.ur  mid.  lie  further  estimates  thai  nearl]  200,000 
ton-  ..f  tailing*  were  treated  in  1895,  producing  bullion 
rained  .'  200,00< .'. 

Australia. 

i  taring  to  the  enormous  area  over  which  the  gold-mining 
districts  of  Australia  are  spread,  it  has  been  found  impossible 
In  ,  .  iti-n.  -  in  tun.    lor  tin-  eveni 

ing.      I    caii    then-lore    only     bring     under    yom     UOl 

lewhal  general  statement   a-   to   the   progress  in  these 

Dies        II'  lessfullj    at    work   in 

.  n-laiid.    Noa    Booth    Wales,    \  ctoria,    and    Western 

A  us  trails.     Western  Australia,  though  the  youngest  of  Ihe 

fields,   i-   already   preparing   !■■  cyanide   on  a    very    large 

-eale. 

Qua  ii-land  |  resi  nti  a  feature  oi  ntcrcsl  which  calls  for 
special  mention.  In  most  of  the  other  region-  cyaniding 
has  been  left  to  wealthy  companies  with  extensive  planl  and 
a   large  turnover.     In   Queensland,  on    ihe  other  band, 

liding  has  been  taken  up  as  a  | man's   pro  e--.     in 

the  di-triet  worked  Iroin  Charters  Towers  there  are  al  least 


80  miners' syndicates,  each  consisting  of  four  or  five  men 
who  work  with  their  own  bamls.  Each  of  these  little  syndi- 
cates having  pegged  off  its  claim,  erects  a  small  cyanide 
plant,  and  thereafter  proceeds  to  buy  up  and  work  tailings 
from  the  adjoining  mine.  Some  of  these  small  Fyndi 
may  happen  to  contain  one  mun  skilled  in  chemistry;  but 
as  a  rule  they  have  neither  the  skill  nor  the  appliances  for 
the  practice  of  assaying  or  smelting,  BO  they  nun  over  the 
gold  -lines    from   their    zin  the  head-quarters  of 

the  Vnstralian  Gold  Recover]  Compan]  at  Charters  Toi 
where  they  are  worked  up    into   bullion.      As  an   illustration 

of  the  practical  result-  of  this  system  of  working.  1  may 

quote  one  case  which  I  heard  of  recently,  in  which  five 
men,  with  a  joint  capital  oi  600/.,  fitted  up  a  -mall  plant 
and  started  to  work  the  tailings.  Within  -i\  months  of 
their  raising  the  capital,  they  had  produced  1,4001.  in 
bullion  and  divided  their  lir-t  dividend  of  800/.  It  is 
very  interesting  io  find  the  most  recent  chemical  pi 
for  the  extracting  of  gold  being  worked  on  the  BUM 
primitive  system  of  combined  effort  as  the  original  alluvial 
deposit-  in  Victoria  50  years  ago. 

It  i-  believed  that  there   is  a  great  future   for  the  ] 

for  the  extraction  of  such  telluride  ore-  a-  are  not  suffi- 
ciently rich  to  pay  for  carriage  and  smelting.  I  >f  -uch  ores, 
containing,  say,  1  to  'i  oz.  of  gold,  there  are  inn 
quantities  in  Western  Australia  which  would  pay  hand- 
some]] .  even  if  the]  only  yield  up  50  per  cent,  of  their  gold 
|   to  cyaniding. 

Gold  Production  by  the  Cj/anidi  Proct  t» 
in  tin   jSrmuntaat. 
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/  Production  by  the  Cyanide  Process  in  India. 

Process    firsl    put    into    operation  at    Mysore    mine,    Xo- 
vembcr  1894. 
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Quantity  of 
Tailings  treated. 


Extracted. 


>'ov.  and  Dee.  1894 
1895 
1896 
1KI7 


Tons. 

1,004 

18,0li5 

51,532 

182.871 


Standard  Oz. 

158 

3.177 

5.3I>1 

18.79S 


203.172 


',487 


The  diagrams  which  follow    show  the   progress   of   the 
process  in  these  countries. 


Jki  MomavmvL. 


The  Future  of  the  Process. 

While  the  general  experience  of  the  past  10  years  has  set 
certain  definite  limits  to  the  application  of  the  process,  the 
figures  before  us  give  strong  indications  that  it  has  not 
yet  reached  its  fullest  development;  in  every  country  the 
annual  output  is  still  increasing. 

In  the  Transvaal,  the  ratio  of  cyanide  gold  has  remained 
fairly  constant  for  several  years  at  about  one-fourth.  In  no 
I  other  country  has  anything  like  this  proportion  been  reached, 
I  so  that  with  cheap  cyanide  and  the  spread  of  improved 
methods  of  handling,  it  would  not  be  surprising  if  the  out- 
put from  the  process  were  to  be  doubled  within  the  nest 
few  years. 


The  world's  production  of  gold  for  1897  is  estimated  at 
11,678,000  oz. 

The  total  production  of  gold  by  cyanide  for  1897  is  esti- 
mated at — 

Africa say     82o.ii(iii  oz.  of  bullion. 

Australia 308,000        „ 

New  Zealand 2>'3,ono 

I'nited  States 190,000       „  ', 

India is.sno       „  f" 

Mexico 10,2(0       „  " 

Other  countries ,,  5,000 

1.(120,000 
=        1 ,215,000  oz.  of  fine  gold, 
or       W4  per  cent,   of  the    world's 
production. 
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Cyanide  Production. 
The  demand  for  cyanide  of  potassium  for  gold  extraction 
has  given  rise  to  what  is  practically  a  new  chemical  industry. 
Prior  to  1888,  the  only  commercial  outlets  for  cyanide  were 
for  the  preparation  of  electro-plating  solutions  and  for 
photographic  and  pharmaceutical  purposes.  The  total 
consumption  for  these  purposes  did  not  exceed  50  to  70 
tons  a  year,  all  of  which  was  made  by  the  smelting  process 
from  yellow  prussiate  of  potash. 
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The  pioneers  of  the  gold-extracting  process  had  therefore 
to  provide  for  largely  increased  supplies  of  cyanide,  and 
according'.  |  I  •  '  works  in  Glasgow 

fi  >r  its  production  from  yellow  prnssiate.  This  new  demand 
at  once  reacted  on  the  prnssiate  industry,  wbioh  had  been 
languishing  forsomc  years,  and  the  price  of  prnssiate  of 
within  a  short  time  from  6\d.  to  lOrf.  per  lb. 
Not  only  was  the  manufacture  of  prnssiate  from  animal 
matt.  •  stimulated,  but  the  reeorery  of  the  cyan 

of  erode  coal  gas  assumed  a  new  importance,  and  largelj 
tied  quantities  ol   prnssiate  from  this  source  came  on 
the  market. 

The  careful  study,  during  the  past   10  years,  ol  the  crude 

gasei  not  onlj  fi  ■'  also  from  blast  funis 

and  :  '-  made  u-  realise  the  eery  large  stores  of 

.gen  which  exist  in  to  most  of  which  can  be 

ered  at  a  moderate  cost,     I  :"  -r 

...  d  it,,    i  ontiuenl  ol   Europe  al 

leas)  20, I  tons  of  y<  -    ite  might  be  produced  per 

annum  if  it  were  worth  while  to  do  so.     To  thi  se  sources  of 

must  Ik-  added,  as  belonging  to  the  same  clasB, 

the  gases  produced    by  the  destructive  distillation  of   the 

nitrogenons  residues  from  sngar  refining.     In  one  works  in 

ini  per  day  of  thi  -  arc  being  dis- 

till.'d  for  the  product! i  mnmop't1  and  cyanogen.     1,000 

tons  of  prnssiate  p  it  annum  are  said  to  be  produced  at  this 

'III,-  world's  annual  production  of  ferrocyanidee  and 
cyanide,  calculated  as  yellow  prnssiate  of  potash,  is  estimated 
as  8,7(iii  tons.  The  c  msumpiion  of  cyanide  is  estimati  .1  at 
2,600  tons,  equivalent  to,  say,  8,300  tow  ol  yellow  prussiate ; 
this  leaves  a  balance  of  prussiate  production  of,  say,  5,400 
ton-,  which  has  to  be  absorbed  by  the  c  dour  an  1  dyestnfl 
trad.-. 

The  production  of  98  100  pei  cent,  cyanides  of  potassium 
from  the  waste  cyanogen  of  crude  gases  •  necessarily  a 
somewhat  roundabool  operation.  As  a  rale  the  hydro- 
cyanic acid  in  the  gases  is  absorbed  by  a  mixture  of  ferrous 
hydrate  and  an  alkali,  when  ■  solution  containing  rerro- 
rian id.-  of  the  alkali  is  obtained,  which,  on  evaporation, 
gives  a  erode  prussiate  cake  The  prussiate  cake  is  purified 
by  solution  and  rocrystallisatioo  till  u  perfectly  pure  crystal- 
lised ferrocyanide  is  obtained.    The  fer yanide  crystals 

are  carefully  dried,  and  the  anhydrous  Ball  is  thea  smelted 
either  witb  metallic  sodium  or  with  alkali  and  charcoal. 
Accordingtothew.il  known  reaction,  iron  orcarbideof  iron 
separates,  and  a  fused  salt  containing  cyanide,  cyanate,  and 
carbonate  of  the  alkali  is  obtained, 

The  necessity  foi  the  preparation  of  s  white  salt  free 
from  carbide  of  iron  and  alkaline  sulphides  complicates 
the  process,  and  increas  -  the  consumption  of  raw  materials 
a-  well  as  thi  working  cost 

While   the  WBStl  of  erode    gases    will 

i.  m  tin  thi    i  bi  ipesl  som  i    of  potash 

ami  Prussian  bine,  it  is  doubtful  if  the  more  a  mplicated 
process  of  producing  high-grade  cyanide  for  gold  extraction 
from  this  sonree  will  be  able  to  hold  it-  own  against  the 
ne.T,  .in. .  r  svothi  i  i  procei 

In  1892,  works  were  erected  in  Scotland  and  in  Germany 
f..r  the  direct  production  of  cyanide  withool  the  nse  of 
prussiatea  A-  the  output  of  these  works  increaai  l  Iron 
year  to  year  the  diminishing  consumption  of  prnssiates 
made  itself  fell  in  increat  and  lowei  prices,  and 

during  the  y<  ar  l  v.' 7  ihe  prices  of  prnssiates  of  potash  and 

la  fell  to  the  1  rded  points,  iW.  and  3jd  per  lb. 

reepectivelj . 

The  new  demand  b.r  cyanide  not  only  stimulated 
research  into  the  recover}  of  cyanogen  from  waste  eases,  bnt 
also  aroused  thi  chemical  inventors.     The  usual 

result  followed  ;  thi  <i  patents  applied  for  was 

swelled  by  aii  Increasing  number  of  new  |  or  the 

production  of  cyanides     During  the   past    10  years   the 

annual  number-  pat!  nls  ap]  lied  for  have  b.eii:  — 

I---  I  :    1890,   I  ;    1-  '-.  6  :    1898,  12  : 

l  In-   enthusiasm 
for  cyanide  process*  -  reached  its  boighl  in  !  BPS,  and  sppi  ai- 
to  have  now  almost  spent  itself. 
Among   thi  ruble 

Miiatv    in  the  source-  from  which  it  is  propo-cd  to  draw  the 


nitrogen   of  the  cyanide;  but  on  the  whole  the  atmo-p1 
remains  the  chief  favourite. 

The  fascination  which  the  problem  of  the  fixation  of 
atmospheric  nitrogen  has  always  bad  for  chemical  inventor- 
is  -.veil  known,  and  many  of  us  have  feit  the  influence  of  its 
spell.  It  is  therefore  with  peculiar  interest  that  technical1 
chemists  await  the  results  of  Dr.  Headman-  electrical 
furnace  process  which,  it  is  well  known,  is  being  established 
in  Scotland  on  a  very  large  scab-  under  the  most  favourable 
auspices.  After  a  careful  examination  of  the  process  and 
it-  working  Prof.  rYm.  Bamsaj  reported  in  1895  that  it 
was  possible  by  it  to  produce  cyanide  commercially   at  a 

COSl   Of    50*.  per   lb.       In    order    tO    produce    cyanide    at    tlii- 

price  from  yellow  prussiate  the  price  of  refined   prussi 
of  potash  must  not  exceed   1  ,./.  per  lb.,  so  that  obviously 
the   manufacture   of  cyanide  from   prussiate  will   have  to 
cease  when  high-grade  cyanide  is  produced  commercially 

at  5./.  per  lb. 

Another  of  the    indirect    results  of  the  cyanide    proc 
which    ought     to     be     appreciated    by      an     association     of 
chemists  is  that  through  its  advent  chemistry  is  now  taking 

a re   important  place  in   the  metallurgy  of  gold.     Tb  ■ 

whole  proces-  i-  one  which  must   be  watched  and   regulated 

i.\    chemical  methods  and  tests.    Qoite  a  little  arm]   of 

chemists  me  now  .  ngaged  all  over  the  world  at  the  gold, 
mines,  and  it  is  gratifying  to  know  that  the  enterprisi 
the  Cassel  Company  in  maintaining  a  laboratory  for  the 
training  of  chemists  for  this  special  work  has  given 
Glasgow  men  an  important  standing  and  representation  in 
that  army  . 

III-.   I  --1..V 

Mr.  .1.  S.  MacAictiiiu  asked  to  be  allowed  to  correct  it 
Utile  slip  for  which  possibly  be  was  himself  responsible. 
Mr.  K.ilhy  bad  stated  that  the  patentees  had  worked 
tailings  in  the  Transvaal  at  90s.  or  25».  a  ton.  Thai  was 
hardly  the  case.  The  patentee-  bad  guaranteed  that  the 
co-t  would  not  exceed  20s.  or  L'.'..-..  but  the  cost  actually 
came  to  be  It)*.,  so  that  they  might  take  10*.  as  the 
starting  point  of  cost  and  not  80s.  ["he  Mercur  cost  wai 
v.  i \  low,  and  Mi.  Beilby  bad  said  be  did  nol  think  thai 
included  crushing.  It  did  not  include  crushing.  1 1  at 
Was  worked  without  being  crushed,  or  with  very  little 
crashing ;  it  was  nol  ground  iii  the  same  tense  that  gold 
rally  were.  In  the  case  ol  a  mine  with  which  he 
familiar,  the  management  wished  lo  try  on  h  m  co 
crushing  they  could  work,  with  a  view  to  introduce  direct 
cyaniding  to  the  ore  They  mined  200  or  300  tons,  and 
without  even  putting  it  through  a  -tone  breaker,  they 
applied  cyanide  direct,  and  got  an  extraction  of  56  per 
cent.  He  named  that  incident  only  to  -bow  that  one 
cannot  expect  ail  ores  to  work  in  the  same  way.    Mr.  Kllis 

had    called  their  attention   very  pointedly  to   the   necessity 

for  line  grinding  in  many  eases  J  and  the  grinding  or  state 
of  division  of  each  particular  ore  required  the  intelligent 
judgment  of  the  man   in   charge.    The  action  of  Bol 

sulphides  bad  been  n  lerrc.l  to,  and  he  would  like  to  hear 
an  explanation  of  thi-  action  in  retarding  the  solution  of 
the  gold.  Tor  himself  he  could  not  give  a  satisfactory. 
explanation.      When  this  process  WBS  first  of  nil  introduced, 

it  wa-  received  with  very  cold  courtesy.  One  great  objec- 
tion  urged   against   the  use  of  cyaride  solutions  wai 

terrible  danger  involved.     It  was  said  they  were  goo 

kill  the  whole  of  the  population,  and,  what  was  worse,  they 
irere  going  to  kill  all  the  fish  in  the  rivers.  Hewn-  happy 
I.,  say  thai  lite  death  roll  in  this  enormous  industry  had, 
he  thought,  been  low.  i  than  in  an)  similar  industry 
fax  as  he  was  aware,  in  the  who!,  gold  industry,  from  the 
making  of  cyanide  t<>  the  smelting  of  gold  slimes,  hi  was 
only  aware  of  three  human  lives  hnving  been  lost.  \ 
i'i:ii.\  oows  had  ta-te.l  it,  and  had  not  survived,  and 
probabrj  some  fish  bad  been  killed,  but  the  exact  number 
bid  not  been  reported  The)  now  worked  with  cyani 
familiarly  as  any  other  ordinary  commercial  mil. rial. 
There  had  been  one  or  two  narrow  escapes.  One  cyanide 
chemist  had  come  in  on  a  warm  day,  and  seeing  n  glass  ol 
something  looking  very  tempting,  drunk  il  oil  II.  bad 
hardly  taken  it  when  he  realised  In-  mi  taki  id.  with 
of   inin  I,  stuck    bis    ting,  i 
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throat,  and  vomited  the  noxious  dose.  He  was  ill  for  a 
day  or  two,  hut  he  was  now  alive  and  well.  He  thought 
that  the  cyanide  process  had  been  the  means  of  introducing 
accuracy  and  exact  methods  into  gold  mining  and  gold 
milling.  Up  till  the  advent  of  chemistry  in  the  art,  there 
was  no  proper  account  kept  of  the  value  of  the  ore  or  the 
value  of  the  tailings.  The  management  knew  what  they 
got  out,  but  did  not  know  how  much  they  left  in.  Before 
the  days.. of  cyanide  there  was  not  one  mine  in  ten 
which  had  an  assayer  to  harass  the  manager,  but  he  did  it 
now.  The  assayer  was  a  perfect  thorn  in  the  careless 
manager's  side.  The  accuracy  demanded  in  the  chemical 
processes^  involved  accuracy  all  through,  because  it  was 
obvious  that  if  a  correct  return  was  to  be  kept  of  the  gold 
extracted,  an  exact  return  must  also  be  kept  of  the  tonnage 
treated.  In  the  old  days  the  tonnage  was  a  matter  of 
estimation,  and  the  estimation  was  a  matter  of  guess. 
They  took  out  all  the  gold  they  could  get  and  were  thankful 
for  it,  and  left  the  tonnage  and  tailings  to  look  after  them- 
selves. The  solutions  that  were  used  in  the  MacA.rth.ur- 
Forrest  process  had  always  been  dilute,  and  now  they  were 
exceedingly  dilute.  Yet  the  consumption  of  cyanide  was 
quite  appreciable.  In  these  earlv  days  they  knew  the 
value  of  dilution,  and  his  partners  in  this  invention,  being 
medical  men,  were  very  much  afraid  of  being  found  guilty 
of  homeopathic  heresy.  They  used  solutions  very  weak 
indeed,  but  one  well-known  chemist  had  gone  one  better, 
and  had  extracted  25  per  cent,  from  very  refractory  ore 
by  the  use  of  water  only  as  a  solvent !  The  cost  now,  at 
2s.  6rf.  a  ton,  was  very  low,  and  made  the  possibility  of 
improvement  very  remote.  That  it  was  capable  of  im- 
provement they  all  admitted,  but  it  would  take  some  trouble 
to  improve  and  economise  much  on  2s.  Gd.,  which  was  now 
the  measure  of  future  economy  in  ordinary  C3*anide 
practice.  He  hardly  thought  that  improvements  of  very 
great  consequence  could  be  made  to  economise  working 
on  the  present  lines.  It  was  a  great  pleasure  to  the 
Drs.  Forrest  and  himself  to  know  that  this  process  with 
which  they  were  so  closely  identified  had  been  the  means 
of  creating  a  new  industry.  It  had  not  come  into  compe- 
tition with  anything.  Cyanide  had  been  made  to  act  on 
waste  material,  and  had  recovered  gold  which  hitherto 
would  practically  not  have  existed.  It  had  brought  gold 
into  the  world  iu  effect.  That  a  process  was  wanted 
was  better  known  by  commercial  men  than  by  chemists. 
The  cyanide  process  was  a  very  simple  thing  in  the 
laboratory,  and  it  was  very  simple  now  that  they  all 
understood  it,  but  it  cost  the  Drs.  Forrest  and  himself  a 
good  deal  of  work  to  get  at  it.  Many  a  weary  day  they 
h:ul  had5<and  there  was  many  a  weary  evening  when  they 
thought  they  had  better  throw  the  whole  thiug  up.  All 
through  they  were  very  much  stimulated  and  compelled  to 
work  by,  the  far-seeing  wisdom  of  a  friend,  a  commercial 
man,  who  said  that  the  world  wanted  gold,  and  must  have 
it.  He  insisted  that  if  they  went  on  they  would  find  a 
process,  if  such  were  to  be  found,  and  said  they  were 
amassing  knowledge  all  the  time,  and  that  if  they  did  not 
use  it,  some  other  person  would,  or,  worse  than  that,  it 
would  be  lost.  He  thought  that  a  very  large  share  of  the 
credit  or  the  success  of  the  cyanide  process  was  due  to 
the  far-sighted  policy  and  enterprise  of  that  commercial 
man. 

Mr.  R.  R.  Tatlock  said  that  the  paper  read  by  Mr.  Ellis 
dealt  with  the  methods  of  investigating  the  character,  both 
physically  and  chemically,  of  gold  ores,  with  the  object  of 
determining  and  designing  the  best  plant  for  their  treat- 
ment. It  was  not  sufficient  toj  assay  the  ores,  or  even 
to  make  experiments  in  the  laboratory  with  the  object  of 
ascertaining  the  minimum  amount  of  cyanide  of  potassium 
that  would  extract  the  gold,  but  it  was  necessary  to  ascer- 
tain whether  it  was  not  possible  to  treat  the  ore  in  3ome 
particular  way  w  hieh  would  be  more  economical  than  the 
more  direct  application  of  the  cyanide  to  the  crushed  ore 
or  the  tailings  from  the  ore.  He  recognised  that  the  paper 
was  of  great  value  to  technical  chemists  proper  rather  than 
to  assayers,  because  he  had  always  felt  that  the  man  who 
had  the  qualifications  to  devise  plant  and  to  apply  pro- 
cesses., old  or  new,  for  any  special  purpose,  iu  the  gold 
industry   particularly,    should    have,   combined    with    that 


qualification,  a  knowledge  of  such  work  as  Mr.  Ellis  had 
so  aptly  described  in  his  paper.  The  two  ought  to  go 
together.  In  regard  to  the  Chairman's  paper,  it  was  a 
very  happy  thought  of  his  to  propose  to  read  a  paper  on 
"Ten  Years  of  Gold  Extraction."  He  thought  the  ten 
years  idea  was  a  capital  one,  and  he  hope!  it  would  very 
soon  be  followed  by  ten  years  of  other  things.  Some  one 
might  give  them  a  paper  on  ten  years  of  chemistry  applied 
to  agriculture,  ten  years  of  the  explosives  industry,  and  ten 
years  of  minor  processes  which  came  very  little  to  the 
front,  but  which  collectively  were  of  as  much  importance 
as  some  of  the  gigantic  industies.  With  reference  to  the 
general  question  of  new  gold  extraction  processes,  when 
a  man  contemplated  devoting  his  time,  skill,  and  money 
to  devising  a  new  method  or  to  developing  a  new  process 
of  extracting  gold,  or  some  modification  of  a  method 
which  was  of  importance  in  the  process  of  extracting  gold, 
and  when  he  successful)-  evolved  that  process  aud  it  was 
likely  to  become  a  very  important  advantage  to  the  industry, 
it  was  well  that  he  should  pause  and  consider  whether  the 
game  was  worth  the  candle.  It  was  not  good  enough  to 
secure  patents  in  countries  where  they  could  only  be 
enforced  by  harassing  and  expensive  litigation,  and  ii> 
countries,  he  might  say  semi-barbarous  countries,  which 
were  not  amenable  to  the  laws  and  customs  of  more 
advanced  nations  of  the  world.  Unless  a  man  wanted  to 
emulate  the  self-sacrifice  of  the  missionary,  or  the  pioneer 
or  the  forlorn  hope,  iu  the  industry,  he  would  be  far  better, 
or  unless  he  was  ambitious  to  share  the  too  frequent  fate 
of  these  devoted  gentlemen,  to  keep  his  money  in  his 
pocket  and  devote  his  brains  to  something  else.  In  the 
light  of  past  history  he  should  say  that  a  man  would  be 
very  sanguine  to  hope  that  in  some  countries  he  would  be 
successful  in  having  his  patent  rights  secured  to  him,  when 
it  was  to  impose  an  additional  burden  upon  a  mining  in- 
dustry already  harassed  to  resistance  by  concessions  and 
by  taxation.  All  these  things  the  inventor,  as  well  as 
those  who  backed  him  up,  had  to  face,  aud  it  would  be 
well  for  inventors  first  to  pause  aud  consider,  even  if  thev 
had  a  process  that  would  revolutionise  the  gold  industry 
and  build  up  a  new  Johannesburg,  whether  it  was  worth 
while  to  go  on  with  it.  If  they  looked  at  it  in  the  light 
of  past  history,  wdiat  did  they  see  ?  They  saw  men  of 
skill  and  experience,  able  chemists,  men  of  practical 
knowledge,  devoted  and  courageous  men,  going  to  countries 
far  away,  to  darkest  Africa,  he  might  say  (as  far  as  up-to- 
date  knowledge  of  gold  extraction  was  concerned),  and 
there  forcing  down  the  throats  of  an  unwilling  mining 
community,  a  process  which  they  were  very  much  in  need 
of,  and  which  they  knew  they  were  in  need  of,  and  yet 
would  not  have,  forcing  down  their  unwilling  throats,  so  to 
speak,  the  food  that  was  to  become  their  life-blood  after- 
wards, and  what  was  the  result  ?  The  result  was  that  they 
were  told,  not  only  by  the  beneficiaries  of  that  process,  but 
by  the  legislators  of  the  country,  that  the  thing  was  all 
known  before,  and  had  all  been  done  before,  and  yet  they 
all  knew  that  not  a  single  ounce  of  gold  had  been  extracted 
before  that  process  was  introduced  into  that  country,  and 
urged  upon  these  unwilliug  miners.  It  was  most  dis- 
couraging to  investigators  in  the  gold  industry,  not  only 
as  regards  foreign  countries,  but  even  here,  that  such 
trouble  and  expense  were  entailed  in  having  patent  rights 
secured ;  and  it  was  much  more  difficult  iu  a  country  like 
the  Transvaal  where  patent  laws  did  not  seem  to  be  known 
or  understood  even  by  the  framers  of  them,  if  there 
were  such. 

Mr.  H.  A.  Jones  said  that  it  had  often  been  a  question 
in  his  mind  whether  the  cyanide  process  would  have  become 
generally  recognised  and  adopted  if  it  had  not,  by  the 
command  of  capital,  the  application  of  time,  patience,  and 
technical  skill,  been  specialised  and  forced  into  prominence. 
Without  these  advantages  it  seemed  to  him  possible  and 
even  probable  that  it  might  have  remained,  like  so  many 
other  patents,  an  item  of  curious  scientific  lore,  lost  among 
the  crowd  so  to  speak,  and  regarded  ss  of  little  practical 
utility.  The  reasons  for  these  impressions  were  principally 
twofold,  namely — First :  the  opposition,  hostility,  incredulity, 
and  indifference  which  the  process  had  to  encounter  ;  and 
second  :  the    specialised  technical   knowledge   required  for 
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it*  successful  working.  With  regard  to  the  first  of  these 
heads,  the  difficulties  that  had  to  be  encountered  by  the 
•  msi  i  i  ompany  in  introducing  the  pro 
The  idea  of  treating  unroasted  ores  with  a  simple  cyanide 
solution  was  laughed  to  scorn,  and  was  generallj  looked 
in  as  another  of  the  Dnmeronfl  "  wildcat  "  tribe  In 
South  Aim  is  publicly  published  by  a  well 
known  metallurgical  chemist,  boldly  denying  that  the 
process  could  do  whal  was  claimed;  and  Mr.  Tatlock  was 
well  within  the  mark  when  be  said  that  th.  process  had  to 
he  forced  down  the  throats  of  the  mining  community. 
Nor  were  these  difficulties  confined  to  on.-  locality.  The 
monotony  of  Buch  experiences  wtu  wearisome  and  disheart- 
ening, 'i :  insvaal  patent  was  dated  28th  Novem- 
ber 1888.     In  ti..    tame   th  the  Cassel   Company  sent 

their  first  ei  pi  dition  to  the  Transvaal.  The  sgreement  with 
the  original  Syndicate  for  the  promotion  of  the  African 
Company  cd  into  in  November  1889.     The  second 

expedition  to  further  publicly  demonstrate  the  process  was 
dispatched  by  the  (  assel  Company  in  November  1889,  and 
it-  operations  extended  over  a  large  part  of  1890,  and  the 
public  demonstration  and  continuous  working,  though 
nut  with  scant  encouragment  aud  much  incre- 
dulity, The  expenditure  for  the  two  expeditions,  plant, 
-tall,  public  demonstration,  &c.  was  very  heavy.  The 
Africai npany  was  floated  in  March  1891,  but,  notwith- 
standing thai  the  ores  of  the  Transvaal  were  said  to  be 
specially  suitable  for  the  cyanide  process,  the  total  output 
in  the  Rand  for  thai  year,  I89L  was  only  17,000  ounces. 
In  is'.il'  the  upward  tendency  set  in  ;  so  one  might  say 
thai  even  in  South  Africa,  with  the  most  favourable  con- 
ms,  namely,  tailings  ready  to  hand  and  easy  to  treat, 
it  had  taken  four  years  of  uphill  work  and  heavy  expendi 
tun- to  produce  the  necessary  impression.  In  like  manner 
the  lir-t  .  sped  tion  lo  New  /..-aland  was  despatched  by  the 
i  i  onipaiiv  in  November  1888.  The  expenditure  for 
plant,  stall.  See  was  over  5,000/.,  and  the  expenses  accu- 
mulated before  any  impression  was  made  or  r.-turn  received, 
and  though  the  operations  were  imminently  successful,  it 
was  not  until  1898  that  the  process  began  to  be  seriously 
taken  up,  and  1894  was  reached,  or  six  years  from  the 
start,  beforl  anj  substantial  return  lagan  to  be  reaped. 
There  has  been  the  Bamc  experience  in  Australia.  Indeed 
it  was  for  ii  I'.no  time  claimed  by  the  opponcuts  of  the 
process  thai  it  had  only  been  successful  because  of  the 
specially  favourable  conditions  in  South  Africa,  and  that  it 
would  not  succeed  elsewhere  for  the  direct  treatment  of 
ni  of  tailing.  This  tlnorv  had  now  been  entirely 
exploded,  but  it  had  taken  time,  work,  and  further  expen- 
diture '  OnVj  last  year,  1897,  might  the 
cyanide  development  in  Australia  he  said  to  have  taken  a 
reaOj  large  and  substantial  shape,  and  now  the  rate  of 
progress  had  become  rapid,  bul  nine  years  had  passed  since 
irtwas  made  by  the  Cassel  Company's  staff  at  Ravens- 
wood  in  Queer,  land,  Similar  remarks  applied  almost 
identically  to  thi  I  oiled  States,  though  the  process  "as  tir-t 
demonstrati  d  thi  re  in  I B90.  <  Ine  might  well  a-k,  in  looking 
at  these  fuels,  where  the  process  would  have  been  without 
i.  ni  ami  patient  pushing,  demonstration,  and  consequent 
bi  avj  expenditure  of ,  aphal. 

The  n  cond  n for  bis  donbl  a*  to  whether  the  i 

might  not  bave  lain  dormant  unless  it  ha*  hien  specialised 
ami  exploited  was.  that  "specialised  technical  knowledge 
was  required  lor  n<  successful  working,"  and  such  know- 
ledge   was    not    t.i    be    had    at     th.     Inn.     the   patent!    "ere 

ii  ..I,  but   bad   to   be  created  and   trained       Pi  actit  ally 

nothing  "a*  known   about   the  action  of  cyi le  on  ores. 

It  "a*  :m  unexplored  tounlry,  knowledge  of  which  could 
only  be  acquired  by  original  investigation  and  research. 
Such  knowledge  as  then  existed  of  the  action  of  cyanide 
solutions  on  metallic  gold  did  not  even  natural!)  lead  to 
the  conclusion  thai  thej  would  be  successful  m  the  treat- 
ment of  ores,  but  ta'hei  the  contrary      What  chances  were 

there  then    that,  in   the  lb  I  llified  experts  to  -ho" 

■.  a_\  .  miners  with  their  rough  and  r.  ad,   methods,  would 

bave  so  much  faith,  intuition,  and  s] iali-.d  knowled 

■  \  a  nidi  treatment  P    The  id.  o  Bccmed 

\    ;i   mattet     i  fact,  in  the  enrlicr  days  of 

the  cyanide  process    there   were  numerous  I       rci  where 


attempts  were  made  to  put  it  iuto  practice  without  the 
direction  of  trained  experts  I  and  it  may  be  stated  as  a 
general  truth,  that  success  was  only  fully  achieved  when 
experts  originally  trained  in  the  Cassel  Company's 
laboratory  were  in  charge:  of  course  this  had  been  and 
would  be  modified  as  the  cyanide  operations  extended  and 
experience  increased,  but  the  original  fact  remained  all  the 
same.  When  the  t  assel  Company  toak  out  the  cyanide 
patents  they  bad  also  to  train  a  staff  of  cyanide  experts 
nady  to  be  sent  all  over  the  world,  and  one  of  the  greatest 
services,  among  many  others  which  they  rendered  to  the 
cyanide  industry — in  fact,  a  service  of  incalculable  benefit  — 
was  the  formation  of  the  central  training  school  lor  cyanide 
experts  at  their  "arks  in  Gls       ■■» 
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I.-PLANT,  APPARATUS.  AND  MACHINERY. 

PATENTS. 

Mechanical  Filters,  //"/>'-    in.     I.  S.  McDoogall,  Didsbury, 
Lancashire.     Eng.  Pat.  29,234,  Dec.  19,  18ii6. 

|x  mechanical   filters  in  which  a  granular,  porous,  fibrous, 

or    felted    material    is    employed,    the    filtering  material    is 

placed  between  two  sieve  plates,  the  upper  one  of  which 
lias  a  screw  adjustment  for  exciting  pressure  on  the  medium, 
so  that  it  may  be  held  m  compression  and  offer  equal 
resistance  throughout  it-  mass  to  the  passage  of  the  liquid. 
The  apparatus   is  also  I   to  facilitate  the  removal 

of  the  spent  filtering  medium  and  the  introduction  of  fresh 
material— li.  A. 

Filtering  Apparatus,  Tmpts.  in.     \V.  I!.  Rensbaw,  Phoenix 
u  ,„ks  Stoke  on-Trent.     ling.  Pat.  2826,  Jan.  28,  1897. 

Filtbring    apparatus    for    water,    (fcc,    is    formed    with 
■  water  or  liquid  between  layers  or 
portions  of  the  filtering  material,  so  that  the  whole,  or  any 
particular  layer  or  layers  can  be  cleansed,  as  desired. 

— K 


•  Any  of  these  specifications  may  lie  obtained  by  post  by  nun  it  ling 
M.— the  price  now  fixed  Ibr  all  |  ■  .hided— to 

r.  (j .  Da         i        Comptroller  at  thi  itluunplon. 

.-.London,  W.i  I. 
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Purifying  Fluids,  Impts.  in  Apparatus  for.  R.  G.  Brooke, 
Macclesfield,  Cheshire.     Eng.  Pat.  2931,  Feb.  3,  1897. 

The  apparatus  comprises  a  casing  consisting  of  a  stationary 
portion  and  a  removable  portion,  and  having  an  inlet  and 
outlet  for  the  fluid  to  be  purified,  a  discharge  pipe  or  outlet 
for  the  water  or  other  matter  separated  from  the  fluid,  one 
or  more  slotted  or  perforated  cylinders  arranged  within  the 
casing  so  as  to  form  one  or  more  annular  spaces,  and 
means  for  supporting  the  cylinders  in  their  proper  positions 
in  or  on  the  stationery  portion  of  the  casing  after  the 
removal  of  the  other  portion.  The  slots  or  perforations  in 
the  cylinders  are  so  arranged,  relatively  to  the  fluid  inlet 
and  outlets,  &c,  that  the  fluid  to  be  purified  will  be  caused 
to  pass  around  or  along  anil  through  the  walls  of  the 
cylinders,  and  will  have  its  direction  of  flow  changed  in 
passing  through  the  walls  of  the  cylinders.  When  used  for 
the  filtration  of  water,  &c,  means  are  also  provided  for 
enabling  the  apparatus  to  be  cleansed  by  reversing  the 
direction  of  flow  of  the  liquid. — B.  A. 

Concentrating,  Cooling,  and  other  Purposes  ;  Improved 
Evaporating  Process  and  Apparatus  applicable  for. 
J.  B.  Alliott,  Bloomsgrove  Works,  Nottingham.  Eng. 
Pat.  3482,  Feb.  9,  1897. 

The  evaporation  of  the  liquid  to  be  treated  is  carried  out  in 
a  vessel  or  vessels  wherein  a  more  or  less  perfect  vacuum 
is  established,  and  the  condensation  of  the  vapour  is  effected 
in  a  condenser  or  condensers  in  connection  with  such 
vessel  or  vessels,  by  means  of  water,  &c,  which  is  brought 
into  direct  contact  with  the  vapour,  the  air  being  previously 
extracted  from  the  condensing  liquid,  by  exposing  it  to  the 
action  of  a  vacuum  in  a  separate  vessel.  A  jet  condensing 
arrangement  is  employed,  and  the  air-pump  used  for  pro- 
ducing the  vacuum  in  the  vessels  is  made  to  discharge  into 
a  second  vacuum  vessel  or  air-pump,  the  arrangement  being 
such  that  the  primary  air-pump  will  discharge  against  a 
much  lower  pressure  than  that  of  the  external  atmosphere. 

_K.  A. 

Cooling  and  E  cap  oral  nig,  Improved  Methods  of  and 
Apparatus  for.  J.  B.  Alliott,  Bloomsgrove  Works, 
Nottingham.     Eng.  Pat.  3483,  Feb.  9,  1897. 

In  the  cooling  of  liquid  by  evaporation,  the  liquid  is  treated 
successively  in  two  or  more  vacuum  vessels,  working  in 
conjunction  with  vacuum  pumps  and  condensers,  in  such  a 
way  that  the  cooling  of  the  liquid  is  effected  iu  stages, 
liquid  previously  deprived  of  air  being  employed  for  con- 
densing the  vapour  given  off  in  the  last  vacuum  vessel. 
Strong  sulphuric  acid  may  also  be  employed,  either  alone 
■or  in  conjunction  with  condensing  liquid,  for  effecting  the 
condensation  of  the  vapour.  Another  method  consists  in 
■effecting  the  cooling  of  a  solution  by  making  the  solution 
originally  of  a  greater  strength  than  is  required  for  use, 
cooling  such  solution  in  stages  by  evaporation  in  vacuum 
vessels,  and  afterwards  further  reducing  the  temperature  of 
the  solution  by  the  addition  to  it  of  such  a  quantity  of  a 
colder  liquid  as  is  needed  to  bring  it  to  the  strength  and 
temperature  actually  required. — R.  A. 

Fillers  and  Arrangements  and  Apparatus  or  Plant  con- 
nected therewith,  Impts.  in.  F.  Candy,  Surrey,  and  The 
International  Water  and  Sewage  Purification  Co.,  Ltd., 
7,  Victoria  Street,  Westminster.  Eng.  Pat.  39G6,  Feb. 
13,  1897. 

In  filters  acting  upwards  and  provided  with  arrangements 
for  cleansing  the  filtering  material  by  downward  passage  of 
■the  filtered  liquid,  the  filter-bed  is  placed  within  a  receptacle 
of  smaller  sectional  area  at  the  lower  part  than  at  the 
upper  part,  for  the  purpose  of  causing  the  cleansing  liquid 
to  act  more  forcibly  in  the  part  of  the  bed  where  the 
separated  matter  accumulates,  than  at  other  parts.  Pro- 
vision is  also  made  for  the  escape  of  air  or  gas  from  the 
liquid  prior  to  its  being  filtered.  The  cleansing  of  the 
filters  is  effected  automatically  by  the  descent  through 
them  of  liquid  which  has  been  filtered,  the  automatic  action 
of  the  apparatus  being  determined  by  the  obstruction  to  the 
upward  passage  of  the  liquid  through  the  filter,  caused  by 
the  collection  in  the  filter  of  separated  matter. — R.  A. 


Valves  more  especially  adapted  for  Use  in  Self-dis- 
charging Saturators  used  in  the  Manufacture  of  Sulphate 
of  Ammonia  from  Gas-Liquor  or  Ammoniacal  Liquor, 
Impts.  in.  H.  Howell,  Donnington,  Shropshire.  Eng. 
Pat.  4095,  Feb.  15,  1897. 

The  valve  is  a  easing  having  one  opening  conuected  to  the 
saturator  and  another  opening  constituting  the  outlet,  in 
which  easing  is  mounted  a  piston  capable  of  movement  by  a 
screw  or  otherwise,  to  put  the  openings  into  communication, 
or  to  close  them.  The  piston  is  provided  with  sharp  edges, 
to  cut  away  or  scrape  off  deposited  matter.  The  screw  is 
worked  by  a  hand-wheel  operating  in  a  uut  fixed  to  the 
casing  by  rods. — E.  S. 

Condensing  and  Cooling  Vapours  and  Liquids,  Impts.  in 
or  connected  with  Apparatus  for.  T.  Fairlev,  East 
Parade,  Leeds.     Eng.  Pat.  4536,  Feb.  19,  1897. 

The  apparatus  consists  of  a  cone  or  conical  chamber, 
through  which  a  supply  of  the  cooling  agent  is  passed,  in 
combination  with  an  inlet  over  the  cone  for  the  passage  of 
the  vapour,  &c.  to  be  condensed  or  cooled,  and  a  jacket  for 
confining  the  vapour,  &c.  to  the  cold  surface  of  the  cone. 

— K.  A. 

Acid-Proof  Jars.  Hollies,  Reservoirs,  Cylinders,  and  the 
like  ;  Impts.  in  the  Construction  of,  and  in  their  Manu- 
facture. W.  P.  Thompson.  From  J.  Marx,  Berleberg, 
Germany.     Eng.  Pat.  22,640,  Oct.  2,  1897. 

The  acid-proof  vessel,  utensil,  or  article,  is  enclosed  within 
a  protecting  envelope  or  cover  of  a  material  capable  of 
resisting  fracture,  an  interveniug  layer  of  a  homogeneous 
material,  such  as  cement.  &c,  being  inserted  between  it 
and  the  said  envelope,  and  subjected  to  pressure  until 
solidification  takes  place.  When  the  exterior  of  the  article 
is  acid-proof,  it  m -iy  be  similarly  lined  with  an  inner  covering 
or  core  of  strengthing  material,  with  au  intervening  layer  of 
homogeneous  material.  The  invention  is  described  in  the 
specification  as  applied  for  constructing  salt-cake  vessels, 
autoclaves,  &c,  and  vessels  or  objects  for  treating  phos- 
phoric acid. — R.  A. 

II.-FUEL,  GAS,  AND  LIGHT. 

Calcium  Carbide  Worts  at  Geneva.     Eng.  and  Mining  J. 

1897,64,  [22],  641. 
It  has  been  decided  by  the  authorities  who  control  the 
electric  light  plant  at  Vernier,  to  utilise  it  for  the  manufacture 
of  calcium  carbide.  The  dynamos  are  driven  by  turbines 
operated  by  abundant  water  power,  and,  in  order  to  reduce 
the  labour  charges,  the  pulverising  of  the  coke,  mixing  the 
latter  with  lime,  &c,  are  performed  mechanically.  Most  of 
the  operations  are  automatic,  aud  only  one  man's  labour  is 
required  from  the  time  the  crude  material  is  received,  until 
the  product  comes  from  the  furnace.  Special  attention  i> 
paid  to  the  use  of  good  raw  materials ;  the  coke  used 
contains  only  5  per  cent,  of  ash,  and  the  lime  is  very  pure, 
containing  99 — 99-5  per  c?nt.  of  calcium  oxide.  Each 
furnace  will  take  500  electrical  horse-power  (6,000  amperes 
at  57  volts),  and  is  composed  of  a  large  cylindrical  crucible, 
59  in.  in  diameter  and  32  in.  high.  The  electrode  is 
made  of  compressed  carbon,  and  is  in  six  pieces,  each  60  iu. 
long  and  5-2  by  9-2  in.  iu  section.  The  total  weight  of 
the  six  carbons  is  over  858  lb.  The  crucible  is  fed  from 
above  by  means  of  iron  chutes. — A.  S. 

Acetylene,  Purification  of.     E.  Odernheimer. 
Chem.  Zeit.  22,  [4],  21. 

A  substance  for  this  purpose,  which  has  recently  been 
put  on  the  market,  was  found  to  be  chiefly  composed  of 
sawdust  and  oxides  of  iron,  and  is  identical  with  the  com- 
pound used  in  Latning's  process  for  purifying  coal-gas. 
By  its  use,  the  smoking  of  the  acetylene  flame  is  prevented, 
but  poisonous  phosphoretted  hydrogen  compounds  are  not 
removed.  These  latter,  however,  miy  be  eliminated  by 
first  passing  the  acetylene  over  moist  lumps  of  chloride  of 
lime,  and  then  over  lime,  to  absorb  any  liberated  chlorine 
compounds. — W.  P.  S. 
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'     mides  in  Oas  Manufacture.     H.  Poole.    J.  Gas 
Lighting,  70, 
An  enormous  quantity  of  cyanides  ir.   gas  is   now  wasted, 
in  spite  of  modern  attempts  at  recorery.      How  they  are 
formed    has   not  yel    been   <K«i-i v.ly   settled.     Ammonia 
passed  over   incai  rbon,  or  with  carbonic  oxide 

over  heated  surfaces,  is  known  to  produce  hydrocyanic 
acid  and  ammonium  cyanide;  it  Ihe  temperature  be  high, 
D  be  pr<— nt.  only  the  free  acid  is 
found.  The  addition  of  sulphur  to  these  products,  or  the 
mixture  of  carbon  bisulphide  with  the  ammonia,  fields  the 
table  ammonium  sulphocyanide.  Tin-  yields  increase 
-. -,  i t  r .  tl  re  md  retardation  of  the  Bo 

in  the  presence  of  fixed  alkalis;  but  the  reactions  never 
cgly,  and  sulphur,  if  present,  always  enters  into  the 
combination. 

In  the  pas  retort,  these  fundamental  reactions  are  modified 

by  the  presence  of  a  quantity  of  free  hydrogen,  and  it  is  a 

on  whether  the  small  percentage  of  cyanide  in  crude 

■  lu.-  to  the  presence  of  hydrogen  pei    te,  or  to  the 

high  temperature.     BeTgmann,  however,  showed  that   the 

:'   the  nitrogen  in  n  mixture    of   carbonic  oxide 

and  ammonia   converted,  on  beating,  into   cyanogen,  was 

U..-J4    at    1, on  i.  and   60    when   illuminating  gas  was 

also  pr 

1'art    of    the    sulphur    of  the   pyrites   in     coal    i-    found 

in  the  gas  a-  mlphocyanide,  but  the  iron  of  the  pyrites 

does  not  form  ferrocyanide,  as  the  latter  has  not  been 
lintj  in  tie-  gas  leaving  the  retort.  Ferro- 
cvanide an  1  sulphocyanide  occur  in  ammoniacal  liquor,  but 
cyanide  does  not— perhaps  because  Btronger  acids  expel 
the  hydrocyanic  acid.     The  gas  suffers  little  change  so  far 

a-.,  | nds  are  concerned  until  it  reaches  the 

purifiers,  The  ferric  oxide  in  these  is  usually  supposed  to 
form  ferrous  cyanide  with  thi  ms  cyanide  is 

vello  wish -orange,  turning  to  bluish  grey  by  slight  oxidation, 
and  the  compound  in  the  purifiers  is  of  the  latter  tint.  It 
is  not  easy  to  write  a  formula  tor  the  formation  of  ferrous 
cyanide  from  ferric  oxide,  bnl  the  following  may  explain 
the  formation  and  -  tbsequenl  partial  oxidation:  — 

I  .  i  I    +  iHCN       2Fe(<  \      -   -II.'  i  +  O. 
9Fe(OHT), +  30       Pi ."  N),8. 

The  Prussian  blue  Ihus  formed  tints  the  remainder  of  the 
ferrous  cyanide.  Ii  ammonium  cyanide  were  present  in 
excess,  the  ammonium  ferrocyanide  formed  could  be  ti 
in  the  lixiviate  on  extracting  the  oxide  with  viatei.  as  mi 
other  soluble  ferroeyanidi  ■  could  be  there.  Iftet  thorough 
extraction  with  water,  treatment  of  the  oxide  with  weak 
i  would  give  a  liquor  iii  which  the  cyanide  existing  as 
Prussian  blue  in  the  oxide  could  be  detected.  Cyanogen 
can  also  be  fixed  bv  the  ferrous  sulphide  formed  in  the 
purifiers;  thus  :  BeS  f  2HCN       1  ■  (<  \  ■    I   II  8, 

This  pported  by   the   faol    thai    sulphur 

reappear-   ai  the  outlet   of   a   purifier  containing    fen 
sulphide  from  which  the  "extra"  sulphuretted   hydn 
has  been   removed   by    inert    gas,  when    gi-    containing 
i  ranogen  is  passt 

Sulphocyanogen,  formed  from  ammonia  and  carbon  bisul- 
phide, occurs  in  the  i  rude  ga-,  but  the  amount  therefrom  ii 
-ii,  di  compared  with  t li.i*  formed  in  the  purifiers,  where 
cyanogen  in  simple  or  compound  form  meets  free  or  loosely 
combined  sulphur.  Nevertheless,  in  order  to  re  luce  the 
nmouni  of  snip  mi   Ihe  poriflers,  ammonia  should 

a-    fat    M    possible    5  tl   I   from   entering   the    latter. 

Bulphocynnidea    ire  nee,    stable   than   cyanide-   ,,r 
cyanides,  and  are  firmed  wherever  possible. 

i\  be  summarised  as  follows    —(I  )  <  lyanogen 

exi~t«     in     elide     gas     a-     bydrooysnic     acid,     ammonium 

:  id.  or  sulphocyanide,  but  nol  ■>  ferrocyanide.  (2.) 
Prussian  blue  i-  formed  in  the  purifier  under  ordinary 
cireu  only  m  small  quantities  i  on  the  admission  of 

air,  it  is  formed  from  the  oxidation  of  the  ferrous  cyanide. 

i  Sulphuretted  hydrogen  may   be   taken  up   by  gas  m 
passing  through  an  old  purifier,     (i.)  Bulphocyaniidos  may 
form  in  the  purifier  when  no  ■ulphoeyanogen  i-  in  tb 
aud  ammonia  favours  theit  formation.-    I.  A.  B. 


PATENTS. 

Carbide  A  Process  of  Manufacture  of  a,  which,  by  it* 

Decomposition     by     Water,    produces    Acetylem     <■ 

A.  Kiesewalter,  l.imburg-nn -Latin,  I Jermanv.      ring.  Pat. 

27,744,  May  'i.  ls'.'S.  (Under  Internal.  Convent.) 
Babtta,  magnesia,  or  potash  is  added  to  Ihe  lime  to  render 
it  more  "  fluxitile."  and  R  metal  which  i-  volatile,  such  as 
zinc,  is  also  added  to  assist  In  removing  and  carrying  away 
the  oxygen  from  the  lime,  so  thai  the  reaction  with  the 
carbon  to  form  the  carbide,  is  tendered  more  easy  of  accom- 
plishment.    Two  suitable  mixtures  are  mentioned. 

The  process  i-  carried  out  as  usual,  the  iuner  walls  of  the 
funiaoe  being  lined  with  carbon  plates,  and  the  carbide  is  pro- 
dneed  at  a  temperature  of  fn  to  1,500  C.     It  is  uot 

pure  calcium  carbide,  but  a  mixed  carbide,  which,  however, 
yields  acetylene  gas  with  water.  The  lirst  mixture  yields  a 
carbide  of  calcium  and  potassium. 

The  author  -t  ite-  that  the  real  formula  of  calcium  carbide 
is  Ca<  It  .  which  with  water  produces  carbon  dioxide  in 
addition  to  ace!  \  hue. —  A  .  W 

Gas,  Automatically  Indicating,  Recording,  and  Rnjulat- 
inff,in  >i  controlled  Mauner^the  Percentagi  \'<Jume  of 
a  Particular  Kuri  of,  in  a  Gaseous  Mixture  [Ctirhuiiir 
Acid  iii  Furnace  Gases]  .-  Process  and  Apparatus  for. 

M.  Armlt,  Aachen,  Germany.      Kng.  Pat,   -7.7.'>7,   Dec.  5, 

Tin:  automatic  indication  and  record  of  the  percentage 
Tolun.  -  hi   a  gaseous   mixture  is   the  object  of  this 

invention.  The  mixture  is  conducted  through  a  suitable 
absorbing  apparatus,  the  working  of  which,  as  also  that 
of  the  recording  apparatus,  is  •unrolled  so  thai  the 
vessel  is  first  charged  with  the  gaseous  mixture  and  then 
shut  off,  the  separation  of  the  sis,  1 1 1. ■  quantity  of  which  it 
is  desired  to  ascertain,  being  effected  by  mean  mica) 

absorbing  medium,  After  the  completion  of  the  absorption, 
the  attenuation  of  the  gaseous  mixture  corresponding  to  the 
percentage  volume  of  the  separated  s  is  is  indicated  and 
recorded,  and  an  electric  current-distnbnting  mechanism  is 
actuated,  so  thai  upon  alteration  in  the  percentage  of  the 

particular  ;;i-  taking  place,  working  parts  are  correspond- 
ingly influenced  10  regulate  the  Bupply  of  air  to  the  furnace 
&c.  Finally  .  the  inlel  and  outlet  apertures  of  the  gas  vessel 
are  agun  opened  for  the  purpose  of  recharging  it  with  fresh 
gaseous  mixture  and  repeating  the  operations.  Several 
forms  of  apparatus    for  currying  out    the   p  fully 

described  in  the  t|  n  — 1!.  A. 

Hydro        i.     ,  and  in  Apparahu  therefor;  Impts,  in  tin 
Production  of.     B.  G.  Leventhorpe,  Hyde  Park,  London. 
Pat.  28,721,  Dec,  15,  1896. 
Bra  -  'hid  of  producing  hydrogen  bj 

pnssln  ited  charged   with  iron 

boring*     The  retorts    ire  arranged  horizontally  intwc 

-    within  a  chamber  adjacent   to   and   beated  by 

a     producer     furnace.      The    furnace    narrow-     towards    the 

bottom,  and  is  provided  with   a   perforated   arch,  through 
which    the    gases    pass    to    a    combustion    chamber    ah 
whence  the)     pass   through  a   side  opening  to  the    retort 
chamber.      The    bol  fterwards    beat    the    secon- 

dly air-supply  Rues,  and  next  pass  to  the  boiler  for 
producing  -team,  to  be  passed  successively  through  the 
tier-  of  retorts.  evolved  from  the  retorts,  con- 

sisting of  hydrogen  and  ur.dccomposed  -team,  are  pawed 
through    a  ll-    and     thence     to     horizontal 

storing  vee*   ■  -holder-.     An  automatic  gas  pressure 

regulating  gaaholdei  is  described  for  the  hydrogen  storing; 
apparatus,  and  H  used  in    •  imbinaiion  with  the  water  outlet 

from  the  main  gasholders,     B   S 

Artificial  Fuel,  Impts.  in  Ihi  Manufacture  of.      .1.  Steiger. 

Blackwn      Lo  dou.     Eug   Pat.  19,741,  Sept.  7,  1- 
I  in   fuel  i-  formed  by  mixing  "  pctrifite,  '  made  a-  ,1,-scr  bed 
iuEng.  Pat.   17.1  i j,"  1893  (this  Journal,   1894,  255),  with 
oil    waste    and     water.      To  the    "  pet ritite."    before  mixing 
with  the  oil  wast,-,  \<-..  may  be  added  filling  materials,  - 

•1  refuse,  coal  dust,  lignito  coal,  wood  waste,  husks 
brau.  ohopped  straw, resin,  town  refuse,  and  other  inflae* 
in  ible  in. eei  ial,     K    9 
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Petroleum  and  other  Matter,  Admixing  and  Preparing  in 
Compound  Form,  with  a    View  to  its  Final   Use  as  a 
Combustible;  An  Improved  Mode  of.    3. W. Leadbeater, 
Leeds.     Eng.  Pat.  3891,  Feb.  13,  1897. 
The  following  ingredients  are  mixed  together  with  as  tittle 
heat  as  possible,  and  in  approximately  the  following  propor- 
tions, the  proportions  varying  according  to  the  consistency 
required  in  the   product : — Petroleum,   crude  or  otherwise 
(including  astatki),  128  parts;  animal  or  vegetable  stearin, 
1  part ;  resin,  12   parts  ;  unslaked  lime,  8  parts  ;  and   saw- 
dust, 8  parts. — R.  8. 

Briquettes  or  Blocks  of  Fuel,  Impts.  in  the  manufacture 
of,  from  Waste  Products  or  otherwise,  enriched  by 
Petroleum  Compounds.  .1.  W.  Leadbeater,  Leeds.  Eng. 
Pat.  3892,  Feb.  13,  1897. 

TirE  briquettes  are  formed  by  mixing  about  5  or  10  per 
cent,  of  the  petroleum  compound  (prepared  as  in  the 
preceding  case)  with  small  fuel,  which  may  consist  of 
waste  products,  such  as  town's  refuse,  dried  sewage  sludge. 
and  the  like,  or  other  carbonaceous  matter,  unsuitable  as 
fuel,  such  as  coal  dust,  peat,  &c.  The  petroleum  compound 
may  be  added  in  a  granulated  or  divided  condition,  or  in 
a  fluid  state.  To  bind  the  materials  together,  an  agglutinant, 
such  as  pitch,  starch,  and  the  like,  is  added. — R.  S. 

Electric  Furnaces  [Carbides,  Hollow  Electrodes,  j"e.l, 
Impts.  in  or  relating  to.  W,  W.  Hughes,  London. 
Eng.  Pat.  29,576,  Dec.  23,  1890. 

"  It  is  the  object  of  the  present  invention  to  ensure  that  the 
whole  of  the  materials  delivered  into  the  furnace  shall 
come  under  the  direct  influence  of  the  arc."  "  The  hearth 
of  the  furnace  [for  carbides  to  be  prepared  from  peat  char- 
coal and  lime,  and  also  for  general  purposes]  is  used  as 
one  electrode,  and  an  annular  arc  or  its  equivalent  is  set 
up  between  the  hearth  and  the  other  electrode  or  electrodes, 
which  are  so  disposed  as  to  constitute  or  surround  a  supply 
tube,  through  which  material  for  treatment  is  delivered  on 
to  the  hearth,"  so  that  "all  the  material  delivered  to  the 
furnace  must  pass  through  the  field  of  the  arc." 

Claims  : — 1 "  the  combination  with  a  solid  hearth, 

forming  one  electrode  of  a  second  [hollow]  electrode, 
through  or  about  which  the  material    to  be  treated  passes." 

2 "  the  combination  with  an   electrode,   through  or 

about  which  the  material  to  be  treated  passes,  of  a  solid 
hearth,  forming  the  other  electrode,  and  adjustable  in  rela- 
tion to  the  first  electrode."  3.  "  The  combination  and 
arrangement  of  parts  constituting  the  electric  furna.ee  .  .  . 
as  described  and  illustrated." — J.  C.  R. 

Electric  Furnaces  [Utilising   Oases,  <.$'(•.].   Impts.   in  and 

relating   to.        TV.   P.    Thompson,   London.      From    La 

Societa  Italians  dei   Form   Elettrici,    Rome.     Eng.  Pat. 

14,247,  June  11,  1897. 

"  Relates  to  an  improved  construction  of  electric  furnace. 

specially  adapted   for  the  carrying  out  of  the  process  set 

forth  in  Eng.  Pat.  13,297  of  1896  (this  Journal,  1S97,  231), 

and  applicable  also  to  other  purposes." 

Claims  : — 1 .  "  In  an  electric  furnace  the  arrangement  of 
a  heating  chamber  around  the  hearth  of  the  furnace,  into 
which  the  heated  gases  produced  at  the  hearth  pass  and 
circulate  before  leaving  the  furnace,  thus  assisting  in  main- 
taining the  temperature  of  the  hearth."  2.  "  In  an  electric 
furnace,  the  arraugement  for  the  utilisation  of  the  gaseous 
products  to  heat  the  materials  to  be  treated  iu  the  furnace, 
consisting  iu  passing  the  furnace  gases  through  a  flue  in  which 
.they  return  a  proportion  of  their  heat  to  the  furnace,  then 
passing  them  through  suitable  purifying  and  collecting  appa- 
ratus, and  finally  returning  them  to  the  furnace  to  be  ignited 
beneath  the  inclined  tube  through  which  the  materials  are 
delivered  to  the  hearth  of  the  furnace."  3.  "  The  improved 
electric  furnace,  constructed  substantially  as  described,  with 
reference  to  the  accompanying  drawings." — J.  C.  R. 

Furnaces  for   Evaporating    Pans    and  other   Purposes, 

Impts.  in.     R.  H.  Yeomans,  Middlewich,  Cheshire.    Eng. 

Pat.  29,757,  Dec.  28,  1896. 

The  furnace  is  formed  with  a  downwardly  inclined  hearth, 

leading  from  the  front  nearly  to  the  back,  at  which   place 


I  the  cinders  fall  to  the  floor.  Above  is  an  arch,  perforated 
or  not,  while  beneath,  or  at  the  sides,  is  an  air-passage  lead- 
ing from  the  front,  and  passing  to  openings  in  the  back, 
leading  into  the  furnace  above  the  hearth. — R.  S. 

Electrical  Furnaces  [for  Carbides,  ivc],  Impts.  in  and 
connected  with.  F.  J.  Patten,  New  York.  Eng. Tat. 
17,081,  July  20,  1897. 

j    The  inventor  illustrates  several  forms  of  electric  furnace, 
1    for  the  production  of  carbides  and  such  like  ;  hut  his  inven- 
tion consists  in  extending  the  function  of  the  arc  in  such 
furnaces  by  making  it  move  about. 

Claim  1.  "In  an  electrical  furnace,  a  furnace  wall,  a  pair 
of  carbon  electrodes  within  said  wall,  one  of  the  electrodes 
being  circular  in  cross-section,  means  for  rotating  the  arc 
between  and  relatively  to  the  electrodes,  and  passages  to 
convey  material  through  the  annular  arcing  space."  .... 
Other  nine  claims  include  a  ring  of  magnetisable  material 
surrounding  the  arcing  space,  means  for  creating  a  rotating 
magnetic  field  iu  the  ring  and  its  winding  from  the  arc ; 
adjusting  the  upper  carbon,  &c.  A  carbon  pencil  of  rela- 
tively small  cross-section  primarily  connected  to  electrodes, 
iu  combination  with  a  transverse  rotating  magnetic  field 
surrounding  the  pencil,  &c.  "  Electrically  heating  a  homo- 
j  geneous  mass  of  material  of  low  and  approximately  uniform 
conductivity,  which  consists  in  passing  an  electric  current 
through  the  mass,  establishing  around  it  a  magnetic  field 
having  its  lines  of  force  transverse  to  the  line  of  current 
flow,  and  causing  the  magnetic  field  to  rotate  about  the  line 
of  current  flow,"  Xc.— J.  C.  R. 

Bunsen  Burners  for  Burning  Petroleum  or  other  Hydro- 
carbons, Impts.  in  or  relating  to.  A.  J.  Boult,  Hatton 
Garden.  From  G.  Bjithel,  Dresden-Striesen,  Germany. 
Eng.  Pat.  26,324,  Nov.  11,  1897. 

The  improvements  relate  especially  to  soldering  lamps 
which  burn  petroleum,  and  the  apparatus — air  -  pump, 
reservoir,  vaporiser,  &c. — "  is  substantially  arranged  in  the 
well-known  manner."  The  novelty  described  and  claimed 
is  the  arrangement  on  the  inner  surface  of  the  vaporising 
ring  in  the  burner  tube,  of  long  projections  or  teeth,  at 
short  distances  apart,  "  projecting  so  far  towards  the  centre 
that  a  free  central  opening  is  left,  which  is  very  small  in 
comparison  with  the  inner  diameter  of  the  annular  vaporiser." 

— H.  B. 
Incandescent  Lighting,  Impts.   in   Means  for.     C.  Colas. 
Kheims.     Eng'.  Pat.  29,736,  Dec.  24,  1896. 

"  The  core  or  base  of  the  solid  mantle  or  device  .... 
which  is  a  suitable  fabric  of  the  ordinary  character,"  is 
repeatedly  dipped  into  a  cream  (prepared  with  water  from 
oxide  of  thorium,  "  kaolin  and  plastic  clay,  alkaline  sili- 
cates, infusible  and  fusible  salts,  cements,  plaster  associated 
with  the  salts  or  metallic  oxides,  and  even  with  foreign 
bodies  "),  dried  at  25°  to  26c  C,  and  then  baked  in  an  oven. 
The  "  solid  mantle  "  thus  formed  is  to  be  used  in  the  same 
way  as  an  ordinary  mantle.— H.  B. 

Incandescence  Lamps  for  use  with  Petroleum  and  the  like, 
Impts.  in.  A.  Grae'tz,  Berlin.  Eng.  Pat.  2295,  Jan.  28, 
1897. 

In  a  petroleum  burner,  having  a  circular  wick  and  a  central 
air  supply,  the  top  of  the  wick  tube  is  surrounded  by  two 
concentric  conicai  rings,  which  form  two  annular  flues,  the 
rings  being  of  equal  height.  Apertures  at  the  base  of  the 
rings  give  rise  to  three  air  currents — one  passing  upwards 
between  the  wick  tube  and  the  first  ring,  one  passing  up 
between  the  two  rings,  and  a  third  passing  between  the 
outer  ring  and  the  chimney.  A  cylindrical  cap,  closed  at 
the  top,  extends  upwards  from  the  inner  wick  tube,  and  is 
provided  near  its  upper  end  with  a  circular  flame  disc  ;  the 
sides  of  the  cap  are  perforated  both  above  and  below  the 
level  of  the  disc,  and  the  diameter  of  the  cap  is  smaller 
than  that  of  the  wiek  tube.  The  mantle,  supported  from 
above,  slips  over  the  outermost  conical  ring,  and  when  the 
burner  is  lit,  the  various  air  currents  give  rise  to  a  non- 
luminous  flame.  The  burner  gallery,  carrying  the  chimney, 
mantle,  and  conical   rings,   is  attacked  by  means  of  hooks 
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and  corresponding  slots  to  a  ring  provided  with  vertical 
guide-rods,  and  the  whole  may  be  raised  or  lowered  by 
means  of  the  usual  device  of  curved  lever.-.  The  whole 
combination  of  parts  is  claimed. — H.  I!. 

Incandescence  Oil  Burners,  Tmpt*.  in  or  relating  to. 
W.  P.  Thompson,  London.  From  The  Continental  Gas 
GlQblicht  Gcsellscbaft  "  .Meteor,"  vormals  Kndl,  Merger, 
and  Co.,  Berlin.     Eng.  Pat.  4.'.s:(,  Feb.  20,  1897. 

[Ski;  also  this  Journal,  1897,  1007. j  Referring  to  the 
previous  specification,  the  patentee  states  that  the  inner 
tube  A  may  he  dispensed  with  if  it  is  replaced  by  a  device 


consisting  of  a  support  rising  centrally  from  within  the 
wick  tain-,  and  having  at  it-  upper  end  an  ordinary  disc 
baffle  (corresponding  to  C),  to  the  under  side  of  which  is 
fastened  a  short  perforated  tube  of  diameter  approximately 
equal  to  the  diameter  of  the  wick  tube.  The  lower  end  of 
the  perforated  tube  is  open,  and  an  annular  ring  (corre- 
sponding to  tin'  flange  \  -  projects  from  its  lower  edge  over 
the  wick.  Tin-  new  device  and  the  burner  embodying  it 
are  claimed.  —  II.  1!. 

Arrli/lrm  ,  Aii  I mpi  tin  tl  Mrtlmd  of  Storing,  for  Lighting 
mid  othi  r  Purposes.  G-  Claude,  Saint  Maude,  and 
A.    II.  —  .    Paris.      Bug.    Pat.    'JV.T.'.n     Dec.   24,    L896. 

(Under  Internat.  Convention.) 

A.  i  i  -,  i  i  i  it  dissolved  under  pressure  in  certain  liquids  in 
which  it  is  soluble  to  a  considerable  extent.  The  solu- 
bility increases  Bomewhal  in  the  ratio  of  the  pressure. 
The   following  are  among  the  suitable  solvents,  which    may 

be  used  either  alone  or  in  mixtures :— Fatty  and  aromatic 

hydrocarbons,  and  their  chloro,  broino,  iodo,  and  nitro  de- 
rivatives; the  lower  fatty  acids  and  oxy  acids  j  aldehydes, 
mono  hydroxy!  and  unsaturated  alcohols  of  the  t  1 1 1  \  -cries; 
ethers,  phenols,  and  aromatic  amines;  trunethylene,  fur- 
fnrane,  tbiophene,  furfural,  &c,  and  their  derivatives. 
The  solution  is  -toivd  in  a  receiver,  from  which  the  gas  is 
evolved  when  required  for  use. — .1.  A.  H. 

Acetylcm  unit  other  Gases,  An  Improved  Generator, 
Condenser,  and   Bolder  for,      II.    IS.    Hean.    I'laistow, 

l  ssax,   and    II.    Bingn I,    Poplar.      Kng.    Pat.    84C8, 

Jan.  '29,  1897. 

\  i  Aiuiior  receptacle  and  waste  container  are  suspended 
from  the  crown  of  a  bell  gasholder,  which  floats  in  a 
double-walled  tank.    The  gas  generated,  passes  by  a  pipe  to 

the  bottom  of  the  annular  -pine  between  the  walls,  which 
acts  as  a  condenser,  and  it  is  withdrawn  for  use  from  the 
top  of  that  -pace.  An  annular  enlargement  of  the  top  of 
the  tank  accommodates  displaced  water. — J.  A    1!. 


Acetylent   Gas,  Impts.  in  or  nlnini  /  in  the  Production  of . 
II.  Sefton-Jones,   London.     From  1*.  1'.  11.  Mac 
Eng.  l'at.  1  I. '.in,,  June  19,  1897. 

In  the  manufacture  of  carbide,  5  to  15  per  cent,  of  binoxide 
■  I  manganese  is  added  to  the  usual  charge  of  lime  and 
carbon.  A  mixture  of  carbides  of  manganese  and  calcium 
is  thus  obtained,  of  which  the  co-t  price  is  about  the  -ami- 
as  that  of  calcium  earhi  le.  The  manganese  carbide  is  said 
to  act  on  water  with  the  production  of  methane  and  an 
equal  quantity  of  nascent  hydrogen,  which  acts  upon  the 
carbon  which  tends  to  be  deposited  at  the  moment  "t  the 
combustion  of  acetylene,  and  forms  with  it  a  combustible 
hydrocarbon.     The  reaction  is  stated  to  be  ;  — 

i  aC    t  SMnC  +  8II..O  = 
2VM,  +  CII,  +  Cat),  1I,()  +  3Mi.il,  II..O. 

The  object  of  the  invention  is  to  prevent  carbonaceous 
deposits  at  the  burners,  arising  from  polymerisation  of 
acetylene  at  the  moment  of  combustion. — J.  A.  15. 

Aeelyleni  Gas,  Im/iis.  in  or  relating  to  Apparatus  for  thi 
Manufacture  and  Vse  of.  A.  .1.  Boult,  London.  From 
P.  Alexandre,  Paris.     Kng   l'at.  86,8SS,  Nov    II,  1S97. 

Tiik  upper  compartment  of  a  gasholder  communicates  with 
the  iower  compartment  by  a  siphon  tube  through  which 
water  may  pass.  In  '.he  upper  compartment  is  supported 
a  generator  containing  carbide,  to  which  water  from  an 

adjacent  reservoir  gain-  a  cess  through  porous  plates  at 
different  level-,  so  that  the  carbide  i-  attacked  from  the 
bottom  upwards.    Tin  through  spoi 

in  the  top  of  the  water  reservoir  to  tin-  lower  compartment, 
whence  it  forces  water  to  the  upper  compartment,  and 
thereby  operates  a  fall  tloat,  ulii<!i  ,!,,-,■-  the  gas  exit  from 
the  generator.  The  pressure  of  g  is  in  the  latter  forces  bp.ck 
the  water  to  the  reservoir,  ami  the  action  ceases  until  gas 
has  been  consumed. — J.  A.  1!. 

Acetylene  (ins  Generator,  Improved.    .1.  II.  Schulke, 

licrlin.      Log.  l'at.  -J7.:''. 7.  Nov.  -j;..  1897. 

Generating  ressels,  each  consisting  of  a  perforated  carbide 

container  within  a  vessel  open  at  the  top  an  1  attached  to  a 
superposed  bell,  are  arranged  in  a  tank  of  water.     Tclc-cop- 

ing  pipes  convej  the  generated  gas  through  the  bottom  of 
the  tank  to  a  main  pipe  which  leads  to  a  condensing  coil, 

which  diseh  irge-  tin-   ga-  within  a  floating  bell,   from  v.  h  eta 

it  passes  to  a  pressure  regulator.  The  pressure  within  the 
bell  determines  the  height  to  which  water  rises  in  the  bells 
of  the  generating  vessels,  and  the  water  inlet-  to  the  carbide 

receptacles  an-  ai  different  heights  iii  each  of  these,  so  thai 
they  arc  brought  into  operation  in  succession.  The  pressure 
on  the  bell  control-  the  operation  "I  tin-  apparatus. 

—.1.  A.  1!. 

Acetylene   Gas   Generator,   An    Improved.      W.   Tyi 

Wellington,  N.Z.      Kng.  Tat.  '28,094.  Nov,  99,  1897. 

A  bell  floating  in  the  annular  space  of  a  doable-walled 

tank  has  attached  to  it-  crown  a  trunk,  the  bottom  of  which 
seals  in  the  water  in  the  tank,  an  I  is  furnished  with  a  slide 

oi   trap  operated   from  the  top   "i   the  i.,i!.    Carbide  i- 

dropped  from  the  trunk  as  required.  It  may  fall  on  a 
distributing  cone  in  the  tank  or  into  a  crate.  A  sludge 
cook  permit-  removal  of  sludge,  while  fresh  water  is  intro- 
duced through  the  trunk  without  escape  of  gas. — .1.  A.  B 

Acetylene    Gas,    Impts.    in    Apparatus  for    Generating. 

M.    Wagner,    Nogeiit-on-thc  Manic,    France.      Kng.    l'at. 
98,109,  Nov.  -J'.',  is;.; 

\   ne.i    closed   by  screw  plu is  comprises  three  superp I 

compartments,  the  lower  of  which  contains  a  cage  of 
carbide,  to  lb"  bottom  of  which  water  is   supplied  from    tin 

middle  compartment,  until  the  gas  pressure  dicks  the 
supply.  The  generated  ga-  passes  by  a  pipe  through  the 
middle  to  the  upper  compartment,  whicb  i-  tilled  with  puri- 
fying agent-.  Surplus  gas  passes  from  the  bottom  of  tin 
generating  compartment  to  the  space  above  the  water  in 
the  middle  compartment,  and  thence  through  a  small  orifice 
to  the  air.  -J.  A.  It. 


Feb.  28, 1898.]       THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


143 


III.— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  Etc. 

a-Acelylfurfuran  in    Wood   Tars,  Presence  of     L.    Bou- 
veault.     Comptes  Rend.  1897,  125,  [26],  1 184— 1186. 

The  raw  material  in  this  research  was  a  light  oil,  boiling 
.it  from  150°  to  200°,  from  an  Alsace  works  where  beech 
and  a  little  oak  only  were  distilled.  After  washing  with  a 
solution  of  caustic  soda  and  dilute  hydrochloric  acid,  the 
oil  was  distilled  under  a  vacuum,  a  rectifying  column  being 
used.  The  fraction  distilling  between  60° — 70°  ('.,  under 
10  mm.  pressure,  was  treated  with  excess  of  hvdroxvlamine, 
with  which  it  partially  combined,  yielding  a  mixture  of 
oximes  boiling  between  105° and  115°  C.  under  10  mm.  I  >n 
separating  the  oximes  from  the  unattacked  oil,  and  allowing 
them  to  rest  for  some  time,  crystals  separated,  and  proved 
on  examination  to  consist  of  the  oxime  of  the  ketone 
■C6H80  discovered  by  Looft  in  woqd  oils  (Annalen,  275, 
366;  this  Journal,  1893,  919).  The  bulk  of  the  mixture 
of  oximes  having  remained  liquid,  it  was  treated  with  acetic 
anhydride,  and  an  acetate  boiling  at  about  135'  under  10  mm. 
obtained.  From  this  acetate  the  oxime  boiling  at  1  in  — 
1110  C.  under  10  mm.  was  obtained  by  decomposition  with 
alcoholic  potash.  It  crystallised  from  ether  in  regular  do- 
decagonal  prisms  melting  at  104  C.  The  ketone  was  prepared 
from  it  by  treatment  with  dilute  sulphuric  acid,  and  boiled  at 
<J7  under  10  mm,,  and  formed  crystals  melting  at  39'S  C, 
It  appeared  to  be  connected  with  the  fnrfuran  series,  and  to 
have  the  composition  of  a-acetvlfurfuran.  This  body  was 
prepared  synthetically  by  warming  ethyl  pyromucate  with 
ethyl  acetate  and  a  molecular  proportion  of  sodium  for 
12  hours,  isolating  the  ethyl  pyromocylacetate  formed,  and 
decomposing  it  by  boiling  with  dilute  sulphuric  acid.  The 
a-acetylfurfuran  thus  prepared  was  identical  with  that 
extracted  from  the  wood  oil. — J.  A.  B. 

Phthalic  Acid,    Oxidation  of  Naphthalene    by   Ptrman- 

qanate  for  the  Production  of.     J.  Prochuska.     lier.  30, 
[19],  3108—3109. 

The  observation  that  naphthalene  is  soluble  in  boiling 
■water  is  utilised  for  its  oxidation  into  phthalic  acid  by 
means  of  permanganate.  Almost  theoretical  results  nre 
obtained,  phthalonie  acid  being  produced  in  the  first  place, 
and  from  the  latter,  phthalic  acid.  The  reduction  of  per- 
manganate is  very  rapid,  and  the  best  results  are  obtained 
when  an  excess  of  naphthalene  is  employed,  the  separation 
of  which  is  easily  effected.  100  gnus,  of  commercial  per- 
manganate yielded  19  grins,  of  orthophthalic  acid. — D.  B. 

Hydrocarbons,  Ifii/h-.nnlecular,  Decomposition  of,  by 
Moderate  Heat.  C.  Engler.  Ber.  30,  [18],  3908— 
2920. 

Three  classes  of  hydrocarbon  oils  were  experimented 
upon,  viz.,  oils  resulting  from  the  decomposition  of  high- 
boiling  petroleum  oils  by  simple  distillation  ;  those  formed 
during  the  "  cracking  process  " ;  and  oils  produced  by 
distilling  heavy  mineral  oils  under  high  pressure. 

In  the  case  of  simple  distillation,  a  Galieian  oil  was 
employed,  the  fractions  below  200°  C.  being  removed,  and 
the  remainder — consisting  chiefly  of  unsaturated  hydro- 
carbons (this  Journal,  1896,  191) — distilled  and  rectified 
A  considerable  difference  was  found  to  exist  between  the 
distillates  formed  under  ordinary  atmospheric  pressure  and 
those  resulting  from  distillation  in  vacuo;  in  the  former 
case  the  distillates  became  more  fluid  beyond  a  certain 
point,  whilst  in  the  other,  the  higher  fractions  were  pro- 
gressively thicker  and  of  greater  density.  On  rectification, 
too,  it  was  found  that  the  initial  boiling  point  of  the 
tractions  trom  the  ordinary-pressure  distillation  receded  by 
more  than  200°  C,  the  fractions  that  came  over  at  315°— 
330°  and  330° — 340°,  for  example,  commencing  to  boil  at 
80°  and  82°  C,  and  yielding  25—30  per  cent,  of  hydro- 
carbons boiling  below  200°  C. ;  whereas  the  decrease  in 
the  boiling  point  of  the  fractions  from  the  vacuum  dis- 
tillation did  not  exceed  27°  C.     The  couclnsion  drawn  by 


the  author  is  that,  under  ordinary  pressure,  decomposition 
commences  at  temperatures  above  200°  C,  and  that  as 
the  temperature  thereafter  increases,  so  dissociation  pro- 
gressively exceeds  any  polymerisation  that  may  occur,  the 
originally  heaviest  fractions  thus  giving  the  greatest  pro- 
portion of  light  hydrocarbons.  He  is  also  of  opinion- 
based  on  experimental  grounds— that  the  assumption  put 
forward  by  Thorpe  and  Young,  that  the  dissociation  of 
paraffin  of  high  melting  point  by  distillation  under  pressure 
is  solely  due  to  the  complex  structure  of  the  molecule, 
cannot  hold  good  for  the  hydrocarbons  now  under  con- 
sideration, hut  that  the  temperature  of  the  distillation 
exercises  a  decisive  influence  on  the  results. 

Further  experiments  with  a  high  boiling  (400°  C.) 
petroleum  from  Java,  showed  that  the  decomposition-oils, 
resulting  from  distillation  under  pressure,  contained  (like 
the  above-named  Galieian  distillates)  about  40  per  cent,  of 
unsaturated  hydrocarbons,  and  that  the  percentage  of  these 
latter  increased,  in  all  the  separate  fractions,  from  23  to  48 
per  cent.,  in  proportion  to  the  rise  in  the  boiling  points  of 
the  fractions. 

In  the  second  series  a  crude  cracking-oil  (from  Galieian 
petroleum)  of  sp.  gr.  0-8769  was  taken,  and  the  distillate 
therefrom  under  200'  C.  subjected  to  examination.  For 
determining  the  olefines,  two  methods  were  employed : 
treatment  with  2}  per  cent,  of  fuming  sulphuric  acid,"  and 
bromination,  the  results  showing  that  the  former  is  suffi- 
ciently accurate  for  approximate  determinations.  The 
fraction  below  85'  yielded  108  per  cent,  of  hexylene  ;  that 
between  85  and  110  ,  12-7  per  cent,  of  heptylene  (or  14-5 
per  cent,  of  oetylene) ;  and  17-0  per  cent,  of  octylene  (or 
19  1  per  cent,  of  nonylene)  was  obtained  from  the  fraction 
110° — 135°,  23-6  per  cent,  of  nonylene  from  that  at  135° — 
160",  and  29  •  I  per  cent,  of  decylene  from  the  fraction 
160° — 185'  C.  Suitably  concentrated  fractions  were  exa- 
mined for  benzene  hydrocarbons,  benzene  being  detected  in 
the  fraction  77' — 85',  toluene  in  the  fraction  lo7J — 114°, 
metaxylene  (and  probably  orthoxylene)  in  the  fraction 
134' — 140',  and  mesitvlene  and  pseudocumene  in  the 
fraction  160  — 185°  C. 

The  paraffin  series  was  isolated  by  removing  the  ethylenes, 
benzenes,  &c,  the  following  members  being  detected : 
hexane  in  the  fraction  69—71,  heptane  in  the  fraction 
95' — 101°,  octane  in  the  fraction  124° — 126',  nonane  in 
fraction  1503 — 152';  and  decaue  iu "fraction  173 — 175' C. 
The  naphthenes  were  extracted  by  the  Heusler  method,  and 
the  following  identified  :  in  fraction  78  — so  ,  hexanaph- 
tliene;  fraction  100' — 102',  heptanaphthene  ;  fraction  117° 
—  131°,  octonaphthene;  fraction  134— 137  ,  nouonaph- 
thene;  fraction  160'— 162:,  deeanaphthene  i  and  fraction 
180' — 182°,  undecauaphtbene. 

The  third  set  of  experiments  was  performed  with  an  oil 
prepared  from  brown  -  coal  oil  by  the  Krey  pressure- 
distillation  process.  Its  specific  gravity  was  0- 8301,  and 
(he  elementary  composition,  C,  84  67 — 84-83  ;  H,  13-93 — 
14*30;  S,  0-80  percent.  The  following  constituents  were 
identified : — Paraffins .-  pentane.  b.p.  37° — 39°  C.  j  hexane, 
b.p.  68"—  69';  heptane,  b.p.  97-5' — 98-5°;  octane,  b.p. 
124'— 125°;  nonane,  b.p.  148-5—149-5.  Olefines:  frac- 
tion 35' — 40J  C,  amylene  44  per  cent. ;  fraction  67° — 70°, 
hexylene  41  percent.;  fraction  96'— 99',  heptylene  43  per 
cent.  The  probability  of  the  presence  of  naphthenes  was 
indicated  by  the  modification  of  the  specific  gravity  and 
refraction  of  the  individual  fractions.  Of  benzene  hydro- 
carbons the  fraction  75° — 90"  contained  benzene,  and  the 
fraction  160' — 180'  pseudocumene  and  mesitvleue.  Here 
also  the  formation  of  paraffins  from  hydrocarbons  poorer  in 
carbon  must  be  assumed  to  occur  during  distillation  under 
pressure. — C.  S. 

y  at  ice  Asphalt,  Detection  of  Coal-Tar  Distillation  Pro- 
ducts in.  J.  Bengough.  Mitt.  d.  k.  k.  tech.  Gewerbc- 
Museums  in  Wien,  1897,  7,  [9,  10,  and  11],  217—218. 

See  under  XXIII.,  page  1S5. 
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IV.-COLOURING  MATTERS  AND  DYES. 

//.  nzene-azo-a-Naphthol.    <  I.  N   Witt  and  J.  Dedichen. 
Her.  30,  2655— 2G67. 
Tub  author-  point  onl  that  bemene-B«o-o-naphthol  i-  gene- 
rally incorrectlj  dm id   to  be  analogous  to  bydroxyazo- 

benzcne  They  refer  to  the  differences  in  alkylation,  and 
show  that  it  baa  inure  the  properties  of  an  araido  acid, 
since  it  gives  salts  both  with  metallic  oxides  and  wilh 
strong  acids.  Moreover,  the  ether-  have  still  basic  pro- 
perties, whilst  those  "i  bydroxystfobenzene  are  almost  neutral 
substances.  The  preparation  of  benaene-azo-ariiaphtliol 
i  .1  ,.,  alcoholic  solution,  since  when  prepared 
in  aqueous  solution  'a  i-  always  accompanied  by  varying 
amounts  of   the  disazo  compound,  from  which   it   is   only 

,,.,!.. I  with  difficulty.  A  mixture  of  93  grots,  of  aniline, 
200  c.c.  of  fumiog  hydrochloric  acid,  and  250  c.c.  of  water, 
i-   ec  ernally   with   ice    and    diazotised   with    th'i 

theoretical  quantity  of  sodium  nitrite  dissolved  in  as  small 
a  quantify  of  water  as  possible.  This  solution  is  then  run 
into  155  grins,  of  s-uaphthol  dissolved  in  2  Hires  of  alcohol. 
[ne  whole  is  allowed  to  stand  24  hours,  when  the  hydro- 
chloride of  the  benzene-axo-o-napbtbol  separates  out  in 
almost  theoretical  yield.  The  free  base  separates  from 
acetic  acid  in  reddish-brown  crystals  melting  at  206  C. 
Prolonged  boiling  with  acetic  arid  gives  rise  to  the 
formation  of  a  red  insoluble  substance,  and  the  product 
is  therefore  purified  preferably  by  conversion  into  the 
potassium  salt.  Tb<  decomposition  product  referred  to 
Is  an  oxidation  product,  and  can  be  obtained  by  the  action 
of  nitrosodiroethylaniline  in  acetic  acid  solution.  The 
yield  is,  however,  poor,  and  a  better  result  is  obtained  as 
follows: — llOgrms,  of  the  potassium  salt  are  dissolved  in 
1  litre  of  hot  water,  and  the  solution  filtered  into  l  litro  of 
alcohol,  'i  he  «  hole  i-  then  stirred  into  1,500  c.c.  of  alcohol, 
250  c.c.  of  concentrated  hydrochloric  acid,  and  500  c.c.  of 
water  containing  'j.vi  {.this,  of  commercial  ferric  chloride. 
The  product,  "loch  separates  oul  after  heating  the  mixture 
12  hour-  on  the  water  bath,  is  filtered  off  and  washed  with 

ohol  and  water,  when  it  is  sufficiently  pure  for  most 
reaction-.  Pot  analysis  it  is  converted  into  the  acetyl 
derivative  (reddish  needles  melting  at  285  C),  and  this 
is  then  hydrolysed  irith  alcoholic  potash.  The  substance 
is  insoluble  In  the  ordinary  solvents,  and  melts  at  246  C. 
It  no  longer  possessi  anj  basic  properties,  but  is  a  dibasic 
phenol.  It  has  the  composition!  II  xn.aml  is  formed 
by  the  condei  iation  of  two  molecules  of  benzene-aao- 
o-naphthol  with  the  elimination  of  two  atoms  of  hydro 
In  view  oi  the  facl  thai  the  Badisohe  Anilin  and  Soda 
ETabrik  has  talon  oul  a  series  of  patents  (Eng.  Pats.  6697, 
i  of   Is'-1-".  :  th  -  Journa  -  |  on 

the   oxidation   of    simple   azo  dyestuffs    resulting   in   the 

I tioi      '<   diphenyl    derivatives,  the  nuthora  compared 

the  | In'  i   « ith  thai   obtained  fi teti  :  I  and 

laphthol,  and  also  reduced  their  substanci  .  No  similarity 
could  b<    detei  tei  is  benzidine  oni  of  the  redui 

iducts.     With   sta la  chloride,  in  addition   to  aniline, 

:l  highlj  unstable  di-p-amidonaphthol  hydrochloride  was 
.in. I.  which  "'i  oxidation  with  nitrie  acid  gave  a 
quinone  similac  t".  l>m  nol  identical  with,  a-naphtbo- 
quinone.  Ii  molts  between  270  and  280  C.,  and 
on  distillation  with  zinc  dust  a  colourless  hydrocarbon 
melting  at  186   C.  and  identical  with  Watson  Smith') 

6-dinaphthyl   (.1    1  heui    Boc.   is77,  :,.',  1  ;   1879, 
The  new  dyertufl  therefore  baa  the  follow  ila:  — 

nil  on 


product    is     obtained,    which,    after    crystallisation    from 
xylene,  separatee  in  shining  orange  red  crystals  uniting  at 

291     <  ..  ami  i-  a  derivative  of  dinuphtby  lenc  oxide,  having 
the  formula — 


/\/\ 


/\/\ 


0.H    H    N 


/\/\ 


NX.     II 


\  similar  product  was  obtained   d l'ropa?olin  OOO, 

but  ».i-  not   further  investigated.    By  warming  the   -ul- 

phuric  acid  solutl 1   the  new  dyertufl  on  the  water-batb, 

until  a  tami  t  givea  a  red  colour  with  alcoholic 

potash,  and  then   ] rin^'  the  mell   into   water,   another 


(  ,II..N:N  X  :  N    1  .11 

This,  and  the  compound  from  which  it  «as  obtained. 
appear  to  have  been  already  pup:. nil  bj  Fischer  and 
Hepp  (Bar.  25,  8781  ;  this  Journal,  1893,  34),  although  in 
an  impure  state,  and  incorrect  conclusions  were  drawn  as  to* 
their  constitution. — T.  A.  L, 

The    SacchareTiu :    Reply    i<>    Sisley.      P.    hfonnet    ami 
.1.  Eoetscbet     Bull,  fcfec. Chim.  i.s'.'7. 17,  1080—1081, 

S1-1 1  v  has  made  11  claim  for  priority  (Hull.  Soft  Chim. 
1897,  S-Jl )  in  the  discovery  of  the  Baccharelos  desoribed 
by  the  authors  (this  Journal,  1897,  728).  N-l.Vs  work 
was  published  after  the  conclusion    of   that  of  the    writer-, 

and,  moreover,  deals  with  colouring  matters  obtained  from 
resorcinol  and  saccharine  in  the  presence  of  excess  of  sul- 
phuric acid.  This  reagent  decomposes  saccharine  below 
100  C.  i  the  colouring  matters  obtained  mu-t  therefore  be 
derivatives  of  o-sulpliobenzoic  acid. — A.  C.  W. 

Phenyliionaphthophenazonhm  Sails,  and  Action  "J  Amine* 
thereon.  F.  Kehrmann  and  W.  Helwig.  Hit.  30,  2029 
—8686. 
Tin:  action  of  S-naphthoquinoni  on  phenyl-o-phenylene 
diamine  (Her.  29,2318;  th  -  Journal,  1896,  B02),  yields 
two  m    products.    <  foe  of    those    amounting, 

however,  to  only  about  2  percent. —  is  Identical  with  the 
product  obtained  by  removing  the  amido  group  eitbei 
from  rosiuduline  or  from  Nietzki-Otto'a  isomeride  t  Her. 
29,  2969).  The  chief  product  is  phenylisonaphthophen- 
a/oniuin  hydroxide,  which  can  also  be  obtained  from  ■ 
previously  described  blue  isorosindulioe  (Annalen,  290, 
•J7o;  this  Journal,  1896,536;  see  also  708)  The  investi- 
gation of  certain  salta  ol  this  substance,  and  the  action  of 
amines  on  it,  has  led  t"  the  discovery  of  a  fourth  isomeride) 
of  ro-iiiilulinv.  of  the  30  which  are  possible.  Tin'  tVrrie 
chlorid.  double  -dt  C  II  n  '  .  i  ■'  .  crystallises  from 
alcohol  in  orange  yellow  plate-  meltin  9  I        rhe 

nitrate  can  be  obtained  by  precipitating  the  iron  with 
ammonium  carbonate,  filtering  into  dilute  nitric  acid,  and 
salting  out  with  sodium  nitrate.  It  can  also  be  separs 
directly  from  the  product  of  condensation  of  a  naphtha 
quinone  ami  o-amidodipbenylnmine  bj  salting  out  tin- 
solution  with  sodium  nitrate,  and  crystallising  the  pre- 
oipitate  from  alcohoL     The  lir-:  il  of  pun 

ml  mi-  pbenj  Inapbtho 

phenazon  The  presi I   thii    substance  was 

detected  bj  boiling  a  mixture  ol  the  nitrates  with  an  axi 

of  all  methylamino.     Under    bese  i litions,  the 

salts  of  plu  ii \  Inaphthopbenazonium  are  converted  thr. 
dimethylrosindulioe   Into  rosindoue,  whereas   the   salt-   oi 
phenyusonaphtbophecazoniuiB      yield     stable     salts     of 
diinethi  lisorosinduline.  Phenylisonaphthophenazoninm 

nitrate  forma  reddish-yellow  crystals  Bimilar  to  potassium 
bichromate,  and  dissolves  easilj  in  watci  and  alcohol  with 
the  same  colour.  It  melts  at  Tr.i  ('.,  ami  d 
concentrated  sulphuric  acid  with  a  violet  colour,  which 
turns  yellowish-red  on  the  addition  of  water.  Amongst 
ll    \   i  rn  I,  forms  an  orange-red  crystalline 

powdl  r,(       II,    S     \iil'l[m. -It-at  240.    I     .ami  \i       II     \ 

iv  a  -  srlel   powdei    sparingly   soluble  in  cold  water.     By 
ilu-  pro!  action  ol  alcono  oonia  at   tin   ordinary 

temperature  on  the  ferric  chloride  double  salt,  the   new 
isorosinduline   chloride  4  abovi  formed      It 

ha-  tin  formula — 

.  ,11,(1 


\ 


\/ 


/.\ 
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and,  apart  from  its  colour — violet-red  needles  dissolving  to  a 
magenta-coloured  solution — it  is  very  similar  to  rosinduline. 
Dimethylamine,  as  already  mentioned,  forms  dimethyliso- 
rosinduline,  of  which  the  nitrate  has  the  formula — 


C6H5  N03 
\/ 


t'loHc 


\vj/ 


C6H3N(CH;l)2 


(Ber.   30,   1831  ;  this  Journal,   1897,  1010),  aid  the  other 
anilidophenylaposafranine  chloride  — 


This  salt  forms  coppery  blue  prisms  melting  with 
decomposition  at  220°  C,  and  is  easily  soluble  in  water  and 
alcohol  to  blue  solutions.  Concentrated  sulphuric  acid 
dissolves  it  to  a  brown  solution,  which  on  dilution  passes 
through  green  to  blue.  The  gold  chloride  salt  Co,H..llN:,  AuCI4 
separates  in  violet-blue  crystals  melting  at  203  '  C.  with 
decomposition.  By  employing  aniline  in  place  of  dimethyl- 
amine, pheuvlisorosinduliue  is  formed,  the  chloride  of  wh:ch 
is  a  heavy  coppery  crystalline  powder  almost  insoluble  in 
cold  water.  With  regard  to  the  shade  of  the  isorosindulines 
described,  it  is  interesting  to  note  that  whilst  the  amido 
derivative  itself  is  red,  its  dimethyl  and  phenyl  derivatives 
are  pure  blue  dyestuffs.  Most  of  the  raonaiuidoazonium 
compounds  hitherto  known  have  had  a  red,  or  at  most  a 
reddish-violet  colour. — T.  A.  L. 

Phenylphenatonium  ami  Phenylnaphthophenazonium  Sails, 
and  Action  of  Alkalis  and  Amines  thereon.  V.  Kebrmaun 
and  W.  Schaposchnikoff.     Her.  30,  3620—2628. 

Salts  of  phenylphenazonium  and  of  phenylnaphthophen- 
azonium have  already  been  described  (Ber.  29,  2967),  and 
reference  has  also  been  made  to  the  action  of  amines  and 
alkalis  on  them  (Ber.  29-  2316  ;  this  Journal,  1896,  802). 
The  preseut  paper,  describing  certain  othpr  salts,  refers  more 
particularly  to  their  decompositions.  Thus,  the  action  of 
ammonia  on  phenazonium  yields  aposafranine,  and  nuphtho- 
phenazoniura  gives  rosindone  with  soda-lye.  The  latter 
reaction  takes  place  in  such  a  manner  that,  simultaneously 
with  the  ro-indone,  the  hydrazonium  compound  is  formed  ; 
this  is  reconverted  by  the  atmospheric  oxygen  into  phenyl- 
luiphthophenazonium,  which  again  undergoes  decomposition. 
It  appears  probable  that  Nietzki's  formula  for  rosindone  is 
correct.  This  involves  the  consideration  that  the  iudones 
exist  as  inner  salts  connecting  the  strongly  basic  azonium 
hydroxy!  and  a  phenolic  hydroxy  1  in  the  ring,  or,  in  other 
words,  as  salt-like  anhydrides  of  oxyazoniuin  bases.  This 
view  has  received  some  further  confirmation,  since  Fischer 
and  Hepp  have  shewn  that  the  indones  are  converted  by 
phosphorus  pentachloride  into  the  chlorides  of  chlorinated 
azonium  bases.  It  is,  however,  also  possible  that  the  indones 
exist  as n-quinonoid anhydrides,  although  perhaps  rosindone 
and  aposafranone  do  not  belong  to  this  group. 

With  regard  to  the  phenylphenazonium  salts,  the  ferric 
chloride  doable  salt  C,„l  l,,X.,(_'IFeCl:!  forms  shining  light 
reddish-brown  needles  melting  at  186°  C,  easily  soluble  in 
water,  boiling  alcohol,  and  acetic  acid  with  a  yellowish-red 
colour,  sparingly  soluble  in  cold  acetic  acid  and  alcohol,  and 
almost  insoluble  in  saturated  aqueous  ferric  chloride,  20  per 
cent,  hydrochloric  acid,  and  ether.  When  a  concentrated 
alcoholic  solution  of  the  ferric  chloride  double  salt  is  treated 
with  an  excess  of  soda  lye,  filtered,  and  air  is  passed  through 
the  solution,  a  yield  of  50  per  cent,  of  aposafranone  is 
obtained  on  evaporating  the  alcohol,  salting  out  and 
crystallising  the  residue  from  benzene.  As  already  de- 
scribed by  Jaubert  (Ber.  28,273  ;  this  Journal,  1893,  564),  it 
forms  golden-red  plates  melting  at  242°  C.  The  action  of 
alcoholic  ammonia  in  place  of  soda  lye  yields  aposatranine 
chloride,  whilst  dimethylamine  gives  dimethylapcsafranine 
nitrate,  if  sodium  nitrate  be  used  to  salt  out  the  dyestuff. 
By  the  action  of  aniline  on  the  double  salt,  two  products 
are  formed,  the  one  being  phenylaposafranine  chloride — 

C6H5XH.C0H3^       >C6lf4 

/\ 

C6H5  CI 

identical  with  that  obtained  by  Fischer  and  Hepp  by  the 
act;on   of  aniline    on    chlorophenylphenazonium    chloride 


C6H5^ 


N. 


^C6H;,(NHCdH5), 


N 

/\ 

'  „H;,  CI 

The  latter,  being  insoluble  in  hot  dilute  hydrochloric  acid, 
can  be  separated  by  this  reagent,  and  after  crystallisation 
from  alcohol  was  characterised  by  til?  usual  tests.  The 
salts  of  phenylnaphthcphenazonium  behave  in  a  similar 
manner.  The  alcoholic  solution  of  such  a  salt  is  treated 
with  concentrated  soda  lye,  and  air  is  pas  :ed  through  the 
liquid,  which  rapidly  turns  red.  After  evaporating  the 
alcohol,  the  residue  is  washed  with  hot  water,  and  finally 
recrystallised  from  benzene,  when  it  yields  shining  golden 
plates  of  rosindone — 

(  ■     u     '/'  \  (  •   I  r 

I  V  w  / 


O- 


\ 

c„n, 


melting  at  259  C.  By  the  action  of  alcoholic  ammonia 
on  the  alcoholic  solution  of  a  jiaphthophenazonium  salt, 
the  latter  is  converted  into  rosinduline  chloride,  whilst 
dimethylamine  yields  dimetbylrosinduline,  of  which  the 
nitrate  has  the  formula  — 


(CH3)2N.(  ,,,11, 


,X> 


>C 

/\ 

CM,  NO, 


This  salt  crystallises  in  shining  greenish  prisms  with 
0-5H.,O  from  dilute  nitric  acid,  and  dissolves  in  water  to  a 
yellowish-magenta  shale  without  any  appreciable  fluores- 
cence. -When  boiled  with  alkalis  or  alkaline  carbonates, 
dimethylamine  is  given  off,  and  rosindone  crystallises  out. 


Tartrazine. 


K.  Gnehm  and  L.  Hernia. 
100—130. 


— T.  A.  L. 


Aunalen,  299, 


The  authors  in  a  previous  paper  (Ber.  29,  2017;  this 
Journal,  1896,  707)  have  described  the  preparation  of  dye- 
stuffs  by  the  action  of  diazo  compounds  on  tartrazine. 
and,  in  further  investigating  this  reaction,  have  arrived  at 
the  following  conclusions:  — (1.)  The  formula  proposed  by 
Anschiitz  for  tartrazine  (  Anualen,  294,  219  ;  this  Journal, 
1897,  321)  receives  further  confirmation,  since  the  products 
.  btained  by  the  action  of  diazo  compounds  on  tartrazine 
are  unsymnielricallv  constituted  substances  and  not  osazones, 
and,  moreover,  a  "  mixed  tartrazine  "  thus  obtained  contains 
only  one  carboxyl.  (2.)  Different  hydrazines  behave 
differently  towards  dioxytartaric  acid.  Thus,  under  similar 
conditions  to  those  in  which  phenylhydrazine  gives  mono- 
hydrazone  together  with  a  little  osazone,  m-nitrophenylhydraz- 
ine  gives  mainly  osazone,  whilst  p-nitrophenylhydrazine 
gives  it  exclusively.  (3.)  The  ease  with  which  the  transfor- 
mation into  the  pyrazolone  derivative  takes  place,  varies  with 
the  different  hydrazines.  For  instance,  diphenylizindioxy- 
tartaric  acid  can  be  warmed  in  an  aqueous  hydrochloric 
acid  solution  without  change,  whereas  the  p-nitrated  osazone 
is  thereby  converted  quantitatively  into  the  pyrazolone,  and 
the  p-sulphonated  product  undergoes  the  transformation 
even  on  standing  in  the  cold.  (4.)  Diphenylizindioxy- 
tartaric  acid  is,  however,  more  easily  converted  by  the  action 
of  aikalis  into  the  pyrazolone  than  the  p-nitro  derivative. 
(5.)  The  imide  hydrogen  of  either  osazone  cannot  be  replaced 
by  heating  with  acetic  anhydride.  (6.)  Both  the  osazones 
yield  isomeric  anhydro  bodies— one  a  pyrazolone,  the  other 
an  acid  anhydride.  (7.)  The  statement  that  the  red  sub- 
stance from  dioxytartaric  acid  phenyl  osazone  and  acetic 
anhydride  is  an  acetyl  derivative  (Ziegler  and  I.ocher),  or  a 
pyrazolone  (Anschiitz),  is  incorrect — T.  A.  L. 
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Ethyl-o-  mid  p-SulphobenzulanUine  and  Wiulphobenzyl- 
aniliue.     E.    Jolles.      Mitt.    d.    k.    k.    tech.    Gewerbe- 

Musenma  in  Wicn,  1897,  7,  [9,  10,  and  11],  2.18— -245. 

E  chi  i  i.i  s/\  i.wii.iNh  i~  obtained  by  the  action  ol  benzyl- 
cUoride  on  etbylnniline,  and  forms  a  viscid  oil  boiling  at 
286  C.  Sulphonation  in  the  cold  gives  the  ortho-,  and, 
on  heating,  the  para-solphonic  acid.  The  o  sulphonic  acid 
is  formed  by  dissolving  the  base  in  2\  times  its  weight  of 
sulphuric  acid  monohydrate  in  the  cold,  and  adding 
faming  snlpharic  aci'l  until  a  sample  gives  a  tslefu  -olution 
with  dilute  ammonia.  After  liming,  the  calciam  salt  is 
converted  into  the  easily  Bolable  -odium  -alt  having  the 
formula  i  ,11  n  I  II  it  ■|l'..f„l[1..Si).,Na  I  -  A  neutral 
or  alkaline  solution  gives  a  reddish-brown  precipitate  with 
ferric  chloride,  which  becomes  darker  on  boiling.  When 
cooled,  a  dark  green  precipitate  il  obtained,  which  again 
turns  red  on  boiling.  The  potassium  salt  is  also  easily 
soluble,  whilst  the  barium  salt  is  sparingly  soluble,  and 
crystallises  with  3  mols.  of  water.  On  treating  the  sodium 
salt  with  dilate  sulphuric  acid  and  the  calculated  quantity  of 
nitrite  at    20     < '..  a  dark   greenish-brown  solution   of  the 

nitro ompound  is  obtained,  which  i-  exactly  neutralised 

and  then  precipitated  with  barium  chloride  and  suit.  The 
product,  on  condensation,  gives  the  following  reactions: — 
with  resorcino!,  a  deep  bluish-violet;  with  fi-nnphthol,  a 
dark  bluish-green;  with  galKc  acid,  a  reddish-blue-violet ; 
with  pyrogallol,  a  dull  blackish-green,  A  characteristic 
reaction  of  the  nitroso  compound  is  obtained  by  treating  the 
solution  with  ferric  chloride  and  passing  in  sulphuretted 
hydrogen.  With  a  small  quantity  of  ferric  chloride,  a 
reddish  violet  coloration  is  obtained,  whilst  with  an  excess, 
the  colour  is  bluish-violet  The  p-sulphonic  acid  is  obtained 
by  heating  ethylbenzylaniline  with  I  parts  of  sul  ihuric  acid 
monohydrate    to    180    C.      It   is  distinguished      om    its 

o  ist ride   b\    the  -paiing  solubility  of  the  free  acid  m 

cold  water.  The  Bodium  and  potassium  s;l]ts  are  easily, 
the  barium  salt,  sparingly  soluble.  The  uitroso  compound 
also  gives  condensation   products.     Both   o-   and  p-acids 


were  condensed  with  bcnzaldebyde,  and  the  leuco  compounds 
i.ited.  That  of  the  o-acid  is  easily  soluble  iu  cold  water 
whilst  the  /(-compound  is  sparingly  soluble.  On  oxidation 
with  lead  peroxide,  the  p-dyestuff  was  more  easily  salted 
out,  and  gave  very  slightly  bluer  shades  than  the  n-tom- 
pound  when  dyed  as  I  per  cent,  solutions  from  an  acid 
bath. 

Dibenzylaniltne  is  sulphonated  by  dissolving  it  in  the 
cold  in  3j  parts  of  sulphuric  acid  monohydrate,  and 
adding  about  twice  the  weight  of  fuming  sulphuric  acid. 
The  reaction  i-  complete  when  a  drop  dissolves  to  a 
solution  in  water.  The  sodium  salt  is  easily,  the  barium 
-alt.  sparingly  soluble  in  water,  whilst  tin'  nitroso  com- 
pound also  forms  a  relatively  sparingly  BOluble  sodium  salt. 
The  combination  of  dibenzylamline  disulphonic  acid  in  an 
alkaline  solution  with   di jz  >sulph:inilie  acid    gives   a   yellow 

dyestoff  which  is  very  sensitive  to  acids,  turning  reddish- 

violet.  The  change  is  more  marked  than  in  the  case  of 
Methyl  <  'range,  but  it  is  not  siifh  ientlv  sensitive  to  enable 
it  to  be  used  as  an  indicator  for  organic  acids. — T.  A.  I.. 

PTaphthoraorciuol,   .1;"   Derivatives  <</".     S.    Blumenfeld. 

Mitt.  d.  k.  k.  tech.  Gewerbe-Museums  in  Wicn,   1897,  7, 

[9,  10,  aud  11],  236— J:i7. 
Ids.  vni  ,;ki   si, owe. I  (Ber.  22,  8168;  .his  Journal,  1890, 
491)  that  the  oxynaphthoquinonephenylhydraiidi 
b\  Zincke  and  Thelen  (Ber.  17,   1811)  was  a  derivative  of 
ttaphthoresorcinol,  and  was  In   fact  phenylai  inapbth  iresov- 
cinol,('„M..N  .  N  .i    ,11    oil)  '  i  :  j:  I].  Naphthoresorcinol 

was  obtained   li\     l'l  I.  din.  ud.-r    and     limit    (  Her.    29,1609; 

this  journal,  1896,534),  and  by  combining  diaiobenzene 
chloride  with  this  substance,  the  author  obtained  a  product 

identical  with  the  above.  It  funis  a  nrick-red  precipitate, 
crystallises  from  acetic  acid,  melts  at  220  C,  and  gives  an 
acetyl  derivative  melting  at  irr.  C.  and  a  diacetyl  deriva- 
tive melting  at  129  C.  The  following  table  gives  the 
dye-tuff-  obtained  andsomeof  their  reactions  by  combining 
various  diazo  compounds  with  resorcinol  and  naphthoresor- 
oinol  :  — 
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Paranitrotoluene  Sulphonic   Icid,  Oxidation  of.  A .  i .  Qreen 

mid  A    K.  Wahl.     Iter.  30,  8097—8101. 

|\     \|o»      ol      the     ea-e      w  1 1  i|      \\li|e||      /,    u  i  t  I  i  i'  ol  III'  lie     -lllphonic 

is  converted   at   il -t  of  the  nitro  group  into  di- 

benzyl  and  rtilbene  derivatives,  il  seemed  possible  that  a 
similar  oxidation  might  be  brought  about  by  the  use  ol 
oxidising  agents  in  an  alkaline  solution.      Ii  igenl 

appears  to  be  sodiuni  h\| hlorite,  which  verts  /-  nitro- 

tolueno  iinlphooic  acid  Rr»l  into  dinitrod  benzyldisulphonic 
neid,  and  subsequently  into  dinitrostilbenedisulphonic  acid. 

latter  product,  on  further  oxidation  with  potassium 
permanganate  in  neutral  oi  alkaline  solution,  Bplits  up 
p-nitrobensaldehydc  a  sulphonic  acid.  Dinitrodibenzyldi- 
tulphonic  acid  is  prepared  by  dissolving  100  grmB,  of 
sodium  ,"  oitrotoluene  snlphonale  in  l  litre  of  warm 
water,   adding  '  caustic  soda   lye  (80  per 

No  HI  i.    and    running  iu    wilh    i-tant   agitation    at     I 

i0  i  .  220  c.c.  of  a  sodium  hypochlorite  jotul  on  (7  per  cent. 
of  a-  niaiiori  of  any  colora- 

tion When  all  has  ben  added,  thi  dirrinj  -  nlinned, 
and  the  mixture  is  tested  with  starch  iodide  paper.  When 
only  a  slight   iodine  reaction   is  apparent,  the  mixture   Is 

cooled,  diluted   vv  il  11  'J  litres  of  Cold  water,  and  the   Sparingly 

■il.uni  -alt    i-    tillered   off  ami  Hashed    with    bl 


In    order    to   purifv    n    from    an\  dinilrostilbcncdisulphonic 
acid,  it  is  dissolved  in  water  and  treated  with  permai 
so  long  as  this   lattei    ii  decolorised.     After  filtering   from 
the    manganese   dioxide,   the   Bodium    sail    is    -died   out. 

ili-sohcd     ill     Water,     and     decoinpo-ed     with     all     e\ 

hydrochloric  aeid.     On  cooling,  the  t acid  separates  in 

colourless  plates.     I:      icid,  when  dissolved   in  cold 

lye.  di,  i  no  any  coloration  with  reducing  agents,  -wli 

lil-l  or  plietiv  lli\  dra/inc  ;  OII  hoi  line  with  caustic  soda 

lye,  it  yields  dire  itlj  yi  llo«  dyestiiffs  withoul  the  Formation 
■  a  a  red  intermediate  compound.  Further  oxidation  with 
sodium  hypochlorite  converts  it  into  dinitrostilbenedisol 
phonic  neid.  whilst  it  is  not  attacked  b\  potassium 
permanganate  In  a  neutral  or  faintly  alkaline  solution. 
Dinitroetitbenedisulphonic  acid  is  obtained  l>\  dissolving 
100  gnu-,  of  sodium  p-nitrotoluene  sulphonate  in  2  litres  of 
warm  watei   I  of  caustic  soda  lye,  adding  500  c.c. 

of  the  sodium  hypochlorite  solution  as  above.  The  mixture 
i  warmed  it  5  C.  until  the  sodium  hypochlorite  has 
almost  disappeared,  i  in  cooling,  the  sodium  salt  of  dinitro- 
stilbenedisulphonic acid  crystallises  out.  The  free  acidil 
obtained  bj  decomposing  the  sodium  -alt  with  an  •> 
hydrochloric  acid,  It  crystallises  in  colourless  needles. 
The  acid    is   only    slowly   changed    by  heating    with  caustic 
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soda  lye  alone,  but  iu  presence  of  reducing  agents,  forms  at 
once  yellow  and  orange  dyestuffs.  If  treated  in  the  cold, 
the  formation  of  the  dyestuff  is  preceded  by  that  of  a 
brilliant  safranine  coloratioD.  This  unstable  substance 
appears  to  be  identical  with  the  red  intermediate  product 
obtained  by  the  cautious  action  of  soda  lye  on/j-nitrotoluene 
sulphonic  acid.  Both  red  substances  give  pure  blue  lead 
salts.  The  reduction  of  the  acid  in  an  acid  solution  yields 
diamidostilbcuedisulphonic  acid.  The  so-called  dinitro- 
stilbenedisulphonic  acid  obtained  by  Fischer  and  Hepp 
(Ber.  26,  22:54;  this  Journal,  1894,  29)  by  oxidising  their 
dmitrosostilbenedisulphonic  acid,  appears  to  have  a  dif- 
ferent constitution,  more  especially  as  it  is  stated  to  he  a 
dyestuff.  p-Nitrobenzaldeyde-o-sulphonic  ttcid  is  formed  by 
dissolving  20  grins,  of  sodium  diuitrostilbenedisulplionic 
acid  in  500  c.c.  of  cold  water,  cooling  to  10°  C.,and  running 
in  a  solution  containing  8-75grms.  of  potassium  perman- 
ganate in  175  c.c.  of  water.  After  removing  the  manga- 
nese dioxide,  the  filtrate  is  neutralised  with  hydrochloric 
acid  and  concentrated,  when  the  sulphonic  acid  crystallises 
out  on  cooling  in  almost  theoretical  yield. — T.  A.  L. 

Fustic  Extract,  An  Improved.     8.  Kapff.     Fiirber  Zeit. 
1897,  8,  327—329. 

The  firm  of  G.  Eberle  and  Co.,  of  Stuttgart,  have  recently 
brought  into  the  market  a  new  variety  of  fustic  extract 
under  the  name  of  "  Santiago  New  Yellow."  This  dyestuff 
is  produced  by  an  oxidation  process  analogous  to  the 
ageing  of  logwood,  and  must  be  applied  in  dyeing  with 
the  aid  of  a  non-oxidising  mordant.  According  to  experi- 
ments made  in  the  dyeing  school  at  Aix,  the  new  product 
gives  deeper  shades  than  ordinary  fustic  extract  when 
applied  to  cotton  with  acetate  of  iron,  alum,  &c.  as  mor- 
dants, but  when  a  4i  saddening "  process  with  potassium 
bichromate  is  employed,  ordinary  fustic  extract  gives  the 
better  result. 

There  are  two  brands  of  the  dyestuff,  E  and  K  ;  the 
former  is  suited  for  wool  dyeing  when  non-oxidising  mor- 
dants— e.g.,  potassium  bichromate  and  tartaric  acid — are 
employed  ;  whilst  the  K  brand  is  less  readily  over-oxidised, 
and  is  recommended  for  use  on  cotton  together  with  log- 
wood for  mode  colours  and  dead  blacks. — K.  B.  B. 

Schitfs  Reaction  applied  to  some  Substituted  Magentas. 
Bull.  Soc.  Chim.  1897,  17,  998. 

See  under  XXIII.,  page  186. 

PATENTS. 

Methylenaditannic  Acids  from  Formaldehyde  and  Tannin, 

Impts.    in    the    Manufacture   of.      E.   C.    H.    Diirkopf, 
Darmstadt,  Germany.     Eng.  Bat.  6G86,  March  1,  1S'J7. 

See  under  XVIII.  G,  page  17S. 

Slue  Mordant-dyeing  Colouring  Matters,  Impts.  in  the 
Manufacture  of.  J.  Y.  Johnson,  Loudon.  From  The 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many. Eng.  Pat.  196:2,  Jan.  25,  1897. 
The  specification  refers  to  an  electrical  method  for  the 
production  of  Anthracene  Blues  from  diuitro-anthraquinones. 
;such  dyestuffs  have  already  been  described  iu  Eng.  Pat. 
13,029  of  1892  (this  Journal,  1893,  921).  The  method 
now  described  consists  in  dissolving  the  dinitro-anthra- 
quinone  in  fuming  sulphuric  acid  at  the  ordinary  tempera- 
ture in  a  cell  containing  the  cathode.  The  anode  is  placed 
in  concentrated  sulphuric  acid  (95  per  cent.  1LSO.,), 
separated  from  the  cathode  cell  by  a  suitable  diaphragm. 
The  following  example  gives  the  quantities  emplojed: — 
About  10  kilos,  of  1 . 4'-diuitro-anthraquinoue  are  mixed 
with  200  kilos,  of  fuming  sulphuric  acid  (40  per  cent.  S03) 
in  the  cathode  cell,  whilst  the  anode  dips  into  concentrated 
sulphuric  acid.  An  electric  current  of  about  80  amperes 
per  square  decimetre  of  electrode  surface  is  passed  through 
the  cell,  and  the  temperature  is  kept  at  about  100:  C.  until 
the  dinitro-anthraquinone  has  disappeared  and  a  sample  of 
the  melt  dissolves  in  sulphuric  acid  with  a  red,  and  in  water 
with  a  brown,  colour.  The  whole  is  then  rapidly  cooled, 
poured  into  ice-water,  boiled  up,  filtered,  and  the  dyestuff  is 


precipitated  by  salt  from  the  red  filtrate,  filter-pressed,  and 
dried.  By  continuing  the  action  of  the  electric  current  for 
a  longer  time,  until  a  test  dissolves  with  a  brown  colour  in 
sulphuric  acid,  a  dark  violet  precipitate,  which  is  also  a 
mordant  dyestuff,  is  obtained  on  pouring  the  melt  into 
water.  A  similar  sparingly  soluble  dyestuff  may  be  obtained 
by  heating  the  soluble  dyestuff  obtained  as  above  with 
10  times  its  weight  of  concentrated  sulphuric  acid  (95  per 
cent.  H.,SOj),  in  the  manner  described  in  Eng.  Pat.  19,589 
of  1891*  (this  Journal,  1893,  258  ).  In  place  of  the  1.4'  di- 
nitro-anthraquinone, other  nitro-anthraquinones  or  mixtures 
thereof  can  be  used,  such  as  o-  and  5-dinitro-anthiaquinone, 
or  mixtures  of  these  with  one  another  or  with  the  1.4' 
derivatives  such  as  are  obtained  bv  nitrating  anthraquinone. 

— T.  A.  L. 

Colouring  Matters  of  the  Rhodamide  Series,  Impts.  in  tin 
Manufacture  of.  J.  Y.  Johnson,  London.  From  The 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many.    Eng.  Pat.  2655,  Feb.  1,  189/. 

The  dyestuffs  described  are  obtained  by  sulphonating  mono- 
benzylrhodamines  and  monobenzylrbodols,  which  can  be 
produced  by  fusing  an  alkyl-benzyl-;«-amidophenol  with 
phthalic  anhydride,  according  to  Eng.  Pat.  725S  of  1891 
(this  Journal'.  1892,345),  at  a  temperature  of  120°— 140  G, 
and  condensing  the  product  with  a  m-amidophenol  or  o- 
amido  u-cresol  (either  being  alkylated  or  not).  The 
beLzylrhodols  are  obtained  by  using  resorcinol  instead  of 
ui-aniidophenol.  These  products  may  then  be  sulphonated 
either  with  ordinary  sulphuric  acid  at  the  temperature  of 
the  water-bath,  or  with  fuming  sulphuric  acid  in  the  cold. 
The  former  series  dye  tannined  cotton,  and  have  little 
affinity  for  wool  or  silk  ;  whilst  the  latter  dye  wool  and  silk 
from  an  acid  bath  in  shades  which  exhibit,  even  on  wool, 
the  characteristic  fluorescence  of  rhodamine.  About  23 
kilos,  of  ethyl-benzyl-m-amidophcnol  and  15  kilos,  of 
phthalic  anhydride  are  stirred  together  for  about  1  hour  at 
125°  C,  until  the  melt  solidifies  to  a  crystalline  mass,  when 
about  16*5  kilo-,  of  diethyl- m-ainidopheuol  are  added,  and 
the  temperature  is  raised  to  130°  G  The  fluid  mass  has 
then  added  to  it  30  kilos,  of  potassium  bisulphate,  and  the- 
temperature  is  raised  to  175°  G,  until  no  further  iucrease  in 
the  formation  of  colouring  matter  is  observed.  This  takes 
about  1  hour.  The  melt  is  then  cooled,  powdered,  washed 
free  from  potassium  sulphate,  and  the  residue,  consisting 
mainly  of  the  sulphate  of  triethyl-benzyl-rhodamine  is  dried. 
One  kilo,  of  this  product  is  dissolved  iu  7  kilos,  of  concen- 
trated sulphuric  acid,  and  warmed  on  the  water-bath  until 
a  test  dissolves  iu  dilute  soda  solution.  The  melt  is  then 
poured  into  10  litres  of  water,  when  the  sulphonic  acid 
separates,  and  is  purified  by  dissolving  in  water,  adding 
sodium  carbonate,  and  salting  out.  A  different  sulphonic 
acid  is  obtained  by  dissolving  1  kilo,  of  the  triethyl-benzyl- 
rhodamine  sulphate  in  5  kilos,  of  fuming  sulphuric  acid 
below  15  G  When  dissolved,  the  melt  is  poured  into  a 
small  quantity  of  ice  and  water,  and  the  separated  sulphonic 
acid,  which  is  more  soluble  than  the  previous  one,  is  con- 
verted into  the  sodium  salt  as  above. — T.  A.  L. 

JVeitf  Disazo  Dyes  [Black']  on  Cotton,  The  Manufacture 
and  Production  of.  J  .  Y.  Johnson,  London.  From  The 
Badicche  Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many.    Eng.  Pat.  2874,  Feb.  3,  1897. 

The  patentees  claim  the  production  of  black  shades  on 
cotton  fibre  by  dyeing  the  fabric  with  4  per  cent,  of  Priniu- 
lint*,  diazotising,  and  developing  in  a  bath  containing  about 
0-13  per  cent,  of  the  hydrochloride  of  1.1'-  or  of  1.4'- 
naphthylene  diamine,  or  a  mixture  of  the  two.  The  1.1' 
isomeride  gives  a  more  greenish  shade  of  black,  whilst  the 
mixture  produces  a  neutral  black.  The  preparation  of  the 
dyestuff  bas  already  been  referred  to  in  Eng.  Pat.  18,317  of 
1893  (this  Journal,  1S94,  879),  but  when  prepared  on  the 
fibre  according  to  the  present  specification,  it  is  very  fast  to 
fulling,  and  is  not  dissolved  even  by  boiling  with  dilute 
soda  solution. — T.  A.  L. 

Disazo  Colouring  Matters  [Cotton  Blues  and  Viclets], 
The  Manufacture  or  Production  of  Substantive.  YV.  E. 
Ileys,     Manchester.      From     "The     Chemical    Works 
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formerly  Sandoz,"   Basle,  Switzerland.     Eng.  Pat.  -« 7<>3, 

I'm.  disazo  dyestuffs  ofOer.  Pat.  '.S,076,  obtained  by  com- 
hining  one  molecular  proportion  of  t lie  tetrazo  compound 
from  a  p-diaminc  v>  itti  two  molecular  proportions  of 
1  .:).'('.  l'-i>apbtholtri:.ulphoDicacid,  although  giving  bright 
shades.  arc  not  suitable  for  dyeing  unmordanted  cotton. 
The  patentee!  have  discovered  that  cotton  dyeetuffs  can  be 
obtained  by  combining  equimoleeular  proportions  of  a 
tetrazo  eomponnd  at  d  the  nuphtholtrisulphonic  acid  above 
mentioned,  and  farther  combining  the  intermediate  eom- 
ponnd so  formed  with  one  molecular  proportion  of 
/i  Dapbthol.  The  following  is  a  typical  example  of  the 
method  employed  :— 24'  I  kilos,  of  diatiisidine  are  dissolved 
in  :((io  Hires  of  water,  together  with  58  kilo-,  of  hydro- 
chloric acid  (21  1'.).  diazotised  with  13-8  kilos,  of  sodium 
nitrite  at  a  temperature  nol  exceeding  5  ( '.  To  this  is  then 
added,  slowly  and  with  continual  agitation,  a  solution 
(cooled  to  0°  C.  in  800  litres  of  water)  of  J.-,  kilos.  ,,f  the 
trisodium  salt  of  1 .:! .  l'.8'-naphtholtrisnlphonic  acid.  The 
whole  is  then  made  alkaline  with  :(j  kilo-,  of  Roda-ash 
dissolvi  d  in  250  litres  of  water,  the  intermediate  compound 
in  the  fori  i  of  a  bluish-red  solution  being  formed  inimc- 
diately.  Ut.r  agitating  for  3 — 5  minutes,  a  cold  solution 
of  144  kilos,  of  a  naphtliol  and  I  kilo-,  of  caustic  Soda  in 
LOO  litres  of  water  is  run  in.  The  colour  thereupon  changes 
i  i  a  pure  blue.  In  the  course  of  a  few  hours,  salt  is  added, 
the  solution  i-  heated  onder  pressure  at  110°  C,  hlter- 
!  whilst  hot, and  dried,  'the  dyestuff dissolves  to  a 
pure  blue  solution,  which  is  not  affected  by  sodium  car- 
bonate, hut  turns  reddish-violel  with  caustic  soda.  Strong 
sulphuric  acid  dissolves  it  with  a  greenish-blue  colour,  and 

On  adding  water,  tin-  riolet    si.lphonic    acid  of  the  new    dye- 

precipitatcd.  I  In-  new  dyestuff  gives  bright  blue 
shades  on  nnmordanted  cotton  between  Diamine  Blue  2  II 
and  8  B  when  dyed  from  a  boiling  bath  containing  salt  or 
sulphate  of  Boda,  which  ma\  be  mode  slightly  :i!kaline  by 
adding  sodium  carbonate,  soap,  or  sodium  phosphate.  By 
employing  benzidine  in  plaoe  of  dianumline,  pure  violet 
Obtained,  whereas  tolidine  gives  violet-blue 
-hades.    -T.  A.  I.. 

I li/'hi  mth  thant    .mil  ../'  Oipht  ji<tli  iln/li  m  ,  The  Mnnttfar- 

lllir     itllil     rriiiUlrttl.il     of    III  I  irittn  i  v     of.        A.     ti.     f.r.ell. 

\.   I;.   Wald,  and  The  Clayton   Aniline  Co., Ltd.,  Man- 
chester.     In-     Pat.    5351,  Feb.  27,    1897.      (T5cr.   30, 
ibove.)     '!'.  A.  I.. 

I'm  iiilin.i  i/tlnti:tiii  mill  I'm  mim/i>  i ./  Thui:itti\  Inijits.  in 
ili.  Preparation  of.  II.  1!.  Vidal,  Paris,  Prance.  Kng. 
Pat.  5691,  March  3,  1 

Whin  p-amidophenol  i-  heated  with  sulphur,  onlj  a  small 
qnantitj  of  p-dioxythiasine  s  obtained,  tfat  ammonia 
in  the   reaction    reacting  with   'in-   substance,  and  yielding 
p-dioxytetraphene  trithinsinp.     An  almost  theoretical  yield 

i  ed    bj    heating    ti 
p-amidophenol,  bydroqt  i    sulphur,  ihe  ammouia 

liberated   by  the   action  of  the   sulphur  on   (he   ;■  amido 
ng   with  lb"   hydroquinone,  ami    in  this   waj 
giving   p-dioxythiaiine   also.     Heal   together,    in   an  iron 
vessel  I  '"i\  :i  kilos,  of  p-amidophenol, 

.  ol  hydroquinone,  and  3*2  hilos.  ofl  Bulphur,  until 
the   ue  it    hi  thick   to  -in.     h   i-   purified  by 

mi  carbonate,  am!  consists  almosl 
of  p-dioxytbiaxine.    In  a  similar  manner, p  amidoxythiaxine 

obtained  bj  rcactingwitb  sulphur  on  a  mixture  of 
equal  part-  of  p- ph.  n\ looediamine,  p-amidophenol,  and 
hydroquinone,     i     \.  I.. 

Inl.     I  in. I  /mli  hlil,    Writing        .1.  .Mueller, 

Hamburg.     Kng,  I'. it.  21,991,  Sept.  •_'."■.  i-'.i;. 

1 1. 1-  of  alum   ap  the  solution 
boiled    ami    100  parts  ol    white  garlic   juice  added,     re- 
writing is  invisible  nil   the  paper  is  heated ;  then  the  ink 
i   moved  ly  watct .  —  !■'.  II.  I.. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

Silk,   Weighting,    tilth    Stannic    Chloride    Solutions.      A. 

Fraenkel    and   .1.    l'asal.      Mitt.    d.    k.k.    tech.   (iewerbe- 
Mii-uin  in  Wien,  I  897,  7,  [9,  10,  and  II],  230-231. 

It  is  frequently  found  in  weighting  silk,  by  immersing  it  in 
a  bath  of  stannic  chloride  solution  (about  ;lii  li.),  washing, 
and  fixing  with  sodium  phosphate,  that  after  repeatedly 
using  the  tin  chloride  solution,  although  brought  up  to  the 
same  degree  Hauine  each  tiun  by  ibe  addition  of  solid 
stannic  chloride,  the  silk  exhibits  differences  in  the  quantity 
of  tin  contained,  i.e.,  in  the  weighting.  With  a  view  of 
investigating  the  cause  of  this  phenomenon,  the  authors 
have  titrated  the  solutions  for  tin  and  chlorine,  tin'  following 
table  giving  the  results  obtained,  I.  being  the  original 
solution,  II.  after  using  three  time.,  and  111.  after  using 
nine  times  : — 


Tin 

(Ill-rule 

Solution. 


I. 

II. 

ill 


Tin. 


Chlorine. 


('"Mil 'I 

Chlorine 
calculated. 


Chlorine 
Bxci  ss 

Mil. 


11  -;:< 

II   s.l 

15'  U 


1 7  ".C, 
is   )8 


17-78 


i  >  ■.-.:! 

il'H 


The    numbers    are    expressed    in   grins,    per    100 
solution,  and  ilii-  results  ahow  thai  the  differences  found  in 
the  weighting  are  nol  due  to  the  absorption  of  basic  -alts  by 
the  silk,  since  this  would  have  made  the  solution  gradually 
more  acid.  -  T.  A.  I.. 

J't.rtilc  Fairies,  Waterproofing.     Leipziger  Farber-  und 
Zeugdr.  Zeit  1897,46,     12],  588— 689. 

Ti;xiii'   fabrics  aie  frequently  rendered  waterproof  by  the 

precipitation  on  them  of  aluminium  hydrate.  This  method 
is  unsatisfactory,  as  the  fabrics  in  time  lose  the  alumina, 
which  falls  away  as  .lust,  and  with  it  tl  ey  lose  their  watt  r 
repelling  power.  Another  method,  consisting  in  the 
impregnation  of  the  fabrics  with  ammoniaeal  copper  oxide 

is    more     rational    and     better,    as    a    permanent    surfs 
gelatinieation  of  the  fibre*  is  produced  bj  it,  but  it  has  nol 
hitherto  been  much  employed,  owing  to  the  diminution  in 

strength  which  re-nlis  in  the  first  instt e  from  excessive 

action  <  t  the  ammoniaeal  com| nd  on  the  fibres,  and  then 

o  the  continued  action  of  tl  e  coppi  r  oxide  which  is  I.  it 

in  them,  and  which  is  affected  bj  the  atmospheric isture 

anil  i ithei  agencies. 

Hi,  it,  ni,  M  has  discovered  (German  patent)  that  when 
tissues  an-  impregnated  with  tannin  substances, albumin, 
or  ferrocyanides,  and  are  thtn  treated  with  ammoniaeal 
copper  oxide,  or  are  first  treated  wilh  the  latter  and  then 
with  any   ni   tin    be  met    i  uon   of    the 

annuoiii.i.  .1  copper  ovale  upon    i be  tissued  is  considerably 
moderated,  and   coloured    compounds    an     formed,    whiob, 
.  1 1 ■_■  mi  H  aud  odourless,  are  stable  under  ordinary 
atmospheri    conditions, —  B,  lb 

Silk.  Artificial;   Recognition    of.      1'.    Truchol,      \nn.   de 

(biin.    \nal.  j    through    I.-  her-  und  /eugdr. 

Zeit.  lv'7.46,  L '-']■ 

.See  unilrr  XXIII.,  page  I- 

1'AII.M-. 

China-Grass     and   other    fibr*         I     Veto  or    Imp 

.mil    ApjMirutits    for    Trailing.      II.    Lone, 

III,.,;.  Pnt.  29,727,  I  i.e.  'J  I.  1896. 

II  \m>-  "f  .bin.,  li  iss ther  fibres,  are  placed  iu  frame-, 

made    of    wiie    bent    into    tu '    more    loop-,   and  are  then 

packed   loose!)  into  a  cylinder  made  ol   wire  oi 

ue  id.      Ibe   cylinder  is  male  up   in   sect s,  with  .!• 

attached,  so  thai  he  removed  if  desired.     1  be 

whole  i-  situated  in  a  lank,  and  concentric  with  the  .bain.  i.  r 
oi  the  ey  Under  is  a  steam  pipe  n  itb  jets  along  its  length, 

Ibe    tank  i-  tilled  with  -"ll    BOap  -  ol    soap  t" 

1  lb.  of  fibre  being  a  convenient  strength  for  very  refractive 


Pel).  28,  1898.  J 
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fibres  -,  the  cylinder  is  then  rotated,  and  the  steam  turned 
on.  After  removing  the  gummy  substances,  the  liquor  is 
run  off,  and  the  fibre,  still  in  the  cylinder,  treated  with  a 
dilute  solution  of  chloride  of  lime,  to  bleach  it  Finally,  the 
fibres  are  thoroughly  rinsed  with  water,  and  removed. 

— C.  M. 

Textile  Materials,  Impts.  in  Mercerising.     A.  G.  Bonbon, 
Troves,  France.     Eng.  Pat.  3218,  Feb.  G,  1897. 

It  is  well  known  that,  during  the  process  of  "  mercerisation," 
fabrics  shrink  very  considerably,  and,  moreover,  further 
shrink  when  being  finally  washed. 

In  this  invention,  the  material,  placed  on  a  roller  after 
having  been  cleansed  of  all  grease,  and  still  moist,  is  passed 
round  two  other  rollers,  ami,  as  it  leaves,  the  mercerising 
liquid  is  allowed  to  drop  on  to  it  in  the  form  of  a  spray. 
Immediately,  the  fabric  is  passed  on  to  a  fourth  roller, 
where  it  is  wound  tightly,  and  left  for  about  12  hours.  At 
the  end  of  this  time  there  is  no  shrinkage  on  unwinding  and 
washing,  and  the  material  can  be  bleached  and  dyed  in  the 
ordinary  way.  It  is  preferable  to  use  alkaline  mercerising 
agents,  as,  owing  to  the  long  time  the  agent  acts  on  the 
material,  acid  would  probably  destroy  the  fibres. — C.  M. 

Waterproof  Fabrics  and  Hopes,  and  other  Waterproof 
Articles,  Improved  Manufacture  of.  A.  E.  Kennedy, 
Philadelphia.     Eng.  Pat.  22,205,  Sept.  28,  1897. 

Small  threads  of  pyroxylin,  or  acetate  of  cellulose,  are 
woven  into  fabrics  and  ropes,  and  the  materials,  when 
finished,  are  treated  with  solvents  of  these  substances,  so 
that  they  diffuse  and  impregnate  the  raw  fibres  and  ordinary 
threads.  In  this  manner  the  inventor  claims  to  produce 
waterproof  materials,  which  are  not  changed  in  structure  or 
appearance,  inasmuch  as  they  are  uucoated  and  unglazed. 

— C.  M. 


VI.-DYEING,  CALICO  PRINTING.  PAPER 
STAINING,  AND  BLEACHING. 

Oxycellulose,  Note  on.  J.  Allan.  J.  Soc.  Dyers  and 
Colorists,  14,  [1],6— 8. 
The  author  states  that  much  of  his  work  has  been  confirmed 
by  Vignon  ^this  Journal.  1897,  908).  However,  he  thinks 
that  the  method  of  oxidation  used  by  Vignon  yielded  a 
considerable  proportion  of  hvdrocellulose  as  well  as  oxy - 
cellulose.  Hence  he  questions  the  figures  and  analyses 
of  Vignon,  until  it  can  be  shown  that  his  method  of  pre- 
paration gives  oxycellulose  only.  The  effect  of  several 
oxidising  agents  was  tried,  but  the  best  resultN  were 
obtained  with  alkaline  permanganate.  The  strength  of  the 
oxidising  agent  must  be  carefully  regulated,  since  oxy- 
cellulose is  much  more  sensitive  to  oxidising  agents  than  is 
cellulose,  and  therefore  any  endeavour  to  push  the  oxidation 
too  far,  results  in  the  destruction  of  the  oxycellulose  first 
formed. 

Preparation. — 35grms.  of  purified  cotton  yarn  were  heated 
with  5  grins,  of  KMuO.and  25  B.C.  of  caustic  soda  (10°  Tw.) 
in  500  c.c.  of  water  until  the  pink  colour  of  the  KMi.u, 
was  destroyed.  The  residue,  which  was  black,  owing  to  the 
deposition  of  peroxide  of  manganese,  was  well  washed  with 
hot  pure  water,  aud  then  extracted  with  warm  NaHO 
(35°— 40"  Tw.). 

The  clear  yellow  liquid  was  acidified  with  hydrochloric  acid, 
which  deposited  a  bulky  white  precipitate  of  oxycellulose. 
This  precipitate  was  washed  with  alcohol  and  then  dried  in  a 
desiccator  over  CaCl2  to  a  hard  semi-transparent  mass, 
which  broke  with  a  well-marked  conchoidal  fracture.  On 
weighing  the  mass  it  gave  a  yield  on  the  original  cotton  of 
only  7'  3  per  cent. 

Oxycellulose  does  not  dissolve  in  caustic  soda  solution  of 
less  than  about  15°  Tw.  In  stronger  solutions  (25:  Tw.  and 
upwards)  it  dissolves  only  on  prolonged  contact;  in  hot 
solutions  it  dissolves  much  more  easily  to  a  yellow  solution. 

Hitherto,  when  cellulose  has  been  treated  with  oxidising 
agents  until  seemingly  completely  destroyed,  it  has  been 
considered   to  have  been  converted  wholly  into  "  oxycel- 


lulose." This  is  wrong,  because  on  repeatedly  extracting 
such  "oxycellulose  "  with  NaHO.it  showed  a  continually 
decreasing  affinity  for  basic  dyes,  whilst  the  substance 
obtained  by  acidifying  the  caustic  soda  extracts,  absorbs 
such  dyes  freely. 

Two  trials,  to  determine  the  use  of  a  solution  of  oxy- 
cellulose in  caustic  soda,  as  a  mordant  for  basic  dyes,  gave 
results  of  negative  value.— J.  E.  H. 

Imitation  Crepons,  The  Manufacture  of.  L.  Caberti. 
Farber  Zeit.  1898,  9,  [1],  1—2,  and  [2],  18—21. 
The  chief  difficulty  in  the  manufacture  of  crepons  lies  in  the 
limitation  of  the  mercerising  action  to  the  parts  intended. 
This  is  done  by  (1)  Printing  the  alkali  directly,  or  (2)  Print- 
ing first  a  substance  which  preveuts  the  mercerising  action. 
In  the  first  case  the  unprinted  parts  make  the  crepon  due 
to  the  shrinkage  of  the  mercerised  parts.  In  the  second  case 
ihe  reverse  effect  is  usually  obtained,  since  the  printed  parts, 
protected  from  the  influence  of  the  alkali,  are  drawn  by  the 
surrounding  mercerised  part,  and  thus  form  the  crc-pon. 

After  a  few  experiments  the  author  directed  his  attention 
to  method  (2),  although  method  (1)  undoubtedly  presents 
certain  advantages,  viz. :  — 

(a.)  The  work  is  done  more  rapidly,  since  the  pieces 
only  need  washing  after  printing. 

(6.)  Much  less  consumption  of  alkali. 

(c  )  Store  easily  carried  out,  since  the  alkali  bath,  which 
is  necessary  in  method  (2),  is  omitted. 

Its  disadvantages  are  : — 

(n.)  The  alkali  has  to  be  thickened  to  get  good  printing 
colours. 

(6.)  It  is  absolutely  necessary  to  avoid  any  contractile 
effect  upon  the  pieces  during  aud  after  printing.  This  is 
not  easily  avoidable  in  the  case  of  the  usual  printing 
machine. 

Method  (2),  depending  on  the  protection  of  the  fabric  in 
different  pbces  from  the  influence  of  the  alkali,  possesses 
the  following  advantages  : — 

(a.)  Great  facility  in  preparing  the  printing-colour. 

(6.)  The  omission  of  any  special  precaution  during 
printing. 

(c.)  The  possibility  of  steaming  the  printed  pieces  and 
consequently  obtaining  a  much  faster  colour. 

The  author  has  always  u^cd  a  solution  of  gum  arabie. 
He  found  no  advantage  in  adding  such  salts  as  alum. 

Gum  alone  is  quite  sufficient  for  a  good  crepon. 

However,  the  gum  can  be  replaced  partly  or  even  entirely, 
with  good  results,  by  yellow  dextrin. 

Solutions  of  gum  tragacauth  do  not  act  as  a  resist  for 
the  alkali,  so  that  they  cannot  be  employed  along  with  gum 
arabie.  To  obtain  fast  bright  shades,  substantive  colours 
printed  with  egg  albumin  are  used.  These  resist  the  action 
of  alkali  and  the  asid  b?.th  which  usually  follows  the  washing 
out  of  the  alkali. 

Certain  tannin-colours  have  been  proposed,  but  the  author 
finds  they  are  all  more  or  le^s  sensitive  to  alkalis,  and 
stain  the  white  much  more  than  the  substantive  colours. 

Practically  all  substantive  colours  are  adapted  for  this 
method.  The  author  used  with  good  results,  Diamine  pure 
Blue,  Benzo  pure  Blue,  Banzocyanine,  Naphthyl  Blue  B, 
Diamine  Rose  B  D,  Gerauine,  Erika,  Thioflavin  S,  Cotton 
Yellow  G  and  K,  Chrysophenine.  Chrysamine,  &c. 

Several  of  the  substantive  colours  can  be  applied  with 
chrome  mordant — e.g.,  chromium  acetate,  printed  and 
steamed — such  as  Chrysamine,  Cotton  Yellow  G  and  K, 
Geranine,  Diamine  Orange  D,  &c.  These  colours,  after 
steaming  1  —  li  hour:',  are  very  fast  to  soaping  at  40  ( 
The  author  gives  a  few  recipes  for  the  printing-colours  used 
by  hirn. 

l'he  general  procedure  is  to  print  the  colour  upon  the 
light  fabric,  dry,  steam  by  passing  once  or  twice  through  the 
Mather- Piatt  steaming  chamber,  treat  with  alkali,  rinse  with 
water,  pass  through  an  acid  bath,  and  dry. 

Special  precautions  are  to  be  observed  in  carrying  out 
the  operations  mentioned. 

(_1.)  The  fabric  must  be  well  and  completely  bleached. 
The  author  only  obtained  poor  results  on  half-bleached 
material. 
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(2.)   In  beaming,  dry  steam  must  be  used,  for  tbe  printed 

resist  must  be  very  dry   in  order  to  obtain  the  best  effect 

author  liiels  it  advantageous  to  run  the  steamed   pieces 

at  once  over  a  Btrongly-h<  cylinder,  and  to  paw 

through  tbe  alkali  whilst  -till  hot. 

The  passage  through  tlie  ca  i-tic  alkali  is  the  most  impor- 
tant part  of  the  whole  process,  and  must  be  performed  with 
great  car.-. 

rhebathm  42   B,  and  free  from  Xa/'i  '. 

which  baa  do  action   on   the  cotton.     The  temperature  of 
the  bath  should  be  as  low  as  possible. 

(/,.)    |i  in  the  usual  padding  machine.   The  piece 

tered  into  th     machine  in  folds,  where  it  has  plenty 

ol   i m.     It    is  at  once   Been  whether  the 

in  elT.ct  bas  been  luceessfullj  produced  or  not.  If  this 
inflatioi  »  not  occur,  it  isnotieed  in  the  washing  that 
the  crepon  isonly  very  incompletely  shown,  ii  at  all. 

!  Here  must  be  ver\  heavy.     If  too 

much  caustic  sods  remain  in  the  fabric,  it  softens  tbe 
resist  and  stains  the  fabric  In  inch  cases  tbe  crepon 
■  inly  or  whollj  absent  The  author  used  two  copper 
rollers,  one  of  which  was  covered  with  stunt  linen  cloth 
(H — 4  n,  for  :i  roller  of  11 — 15  cm.  diameter).  This  was 
wound  with  a  long  piece  of  linen  (120 — 130  cm.  long)  of 
triangular  shape,  beginning  at  the  base.  This  piece,  again, 
was  wrapped  with  8 — 4  m.  of  linen. 

(el.)  Since    the    caustic   soda    which    is    upon    the   piece 

previous   to   squeezing,  easily  attracts   COj  from    the  air, 

much  alkali   is  put    into  the  liquor  trough  (f  the 

machine  as  is  new  ssary  to  cover  the  piece  which  runs  under 

the  small  rollers. 

The  alkali  is  continual!}  replenished  from  a  vessel  fitted 

with  a  tap 

(.   i    I  lion  is  filtered,  and  stored  in 

-;.  ppcred  bottles. 

■  through  alkali,  the  pieces  are  allowed  to 
stand  IB  20  minutes,  then  washed,  care  being  taken  not 
to  twist  the  pieces  so  as  to  injurious!]  affect  the  crepon. 


After  the  tir-t  washing,  pass  through  ILSO,  (.2  — 3°  B  ), 
and  finally  wash  in  clean  water,  hydro -extract,  and 
dry. 

The  author  prefers  to  dry  the  cloth  in  tbe  open  air,  anil- 
then  to  dry  it  on  the  tentering  machine  in  order  to  mak( 
the  borders  entirely  uniform.  ( If  course  the  workmen  must 
use  india-rubber  g 

The  author  finally  mentions  one  or  two  methods  of 
obtaining  various  effects,  such  as  printing  mixed  stripes 
er  lines  upon  a  white  ground,  or  upon  a  ground  printed' 
with  aniline  black.  -.1.  !■'..  11 

Cerium   Lakes,   compared   with    those   of  Iron    and    .' 
G.  MuNchak.      Mitt.  d.  k.k.   lech.   Gewerbe-Museums 
in  Wien,  1897,  7.    '■'.  10,  and  11],  282— 285. 

Thk  table  below  gives  the  results  obtained  with  various- 
dye-tuffs  on  the  three  mordant-.  In  the  ease  -it  the  cerium, 
the  mordanting  of  the  thick  woollen  doth  was  carried  out 
by  heating  nearh  to  boiling  point,  for  1  hour,  with  t  percent. 
of  cerium  sulphate  and  :t  per  cent,  of  tartaric  acid  ;  the  wool 
was  mordanted  with  tin  in  the  usual  manner,  with  4  percent. 
Bait  Bud  2  per  cent,  of  oxalic  acid,  whii-t  the  mordanting 
with  iron  was  effected  with  12  percent,  of  feiTOUS  sulphate 
and  12  per  cent,  of  tartaric  acid,  the  wool  being  ruom 
qqently  exposed  to  the  air  in  a  damp  condition,  in  order  to 
thoroughly  oxidise  the  ferrous  oxide.  After  dyeing,  tbe 
-ample-  were  washed  with  distilled  water,  and  afterwards 
twice  soa]  "0  <  .  with  a  1  per  cent,  soap  solution 

The  acid  test  consisted  in  '  -  imple  for  15  minutes 

with  dilute  sulphuric  acid  i  I  gnu.  per  litre).  With  regard 
to  the  fastness  lo  acids,  the  tin  lakts.  with  the  exception  ol 
■  of  Alizarin  and  Alizarin  Orange,  are  leasl  changed.  Of 
the  cerium  lakes.  Cochineal,  Persian  berries,  and  Alizarin 
Yellow  are  ver)  fugitive,  whilst  Alizarin,  Alizarin  Orange, 
and  logwood  are  eiitinh  altered.  The  fastest  is  the  cerium 
Sandal-wood    lake,   which    onh     '  nieuhat    lighter. 

whilst  the  most  fugitive  are  the  iron  lakes,  with  the  exception 

ot  that  from   I'ei-ian  berries. 


Dyed  with 


(In  Tin. 


t'olour. 


i  i Hall  i 

Orange  r.  'I 

I  Kin  ib-scarlet 

Aliiario  Orange        I 

Handal-woo  I  . 

.Ml  7111  II      I 


after 

Aei.l  Treatment. 


Bligtit.l)  redder 

'  pink 

■   mge 

Veil   IW 

it  redder 

I.iltI'i  eh  unois 


num. 


Colour. 


■    .tniellt. 


Reddish-Mack 
|i  nk  n  ildish-i  rolol 

Be  hli-ti  t 

Intra  nish*red 
Vcl  dw  ish-green 
rown 
n  -h- 

\el|,>\\  . 


Dink  chamois 

I  in-li  matt 
ow. 
i     nl  pink 

i  colourless 
Lighter 

Very  lis-ht  el 


i  In  Iron. 


■ 


After 
Acid  Treatment. 


-  llllH'k 

-  i  I  -%  lolft 

dark 

hlllinn 

ish-i  Eolel 

Light  pink 

Bluish-re  l-brown 

Pink  tan-rod 

ish-brown 

ft 

\  i  i!et-h  own 

l»:irk   i 

riii 

— T.  A    I. 


II  ool  II       I'  1.     '       \    Otto,      I'arl.er  Zeit   IE 

9,     1    ,5-6. 

Tin  h at  bodies  musl  be  boiled  foi  half  an  hour  iiih  water  to 
ir, ,  th,  in  front  adhering  »oap  ami  soda,  which  would  render 

tl btaii  I  bright  colour  a  difficult  matter.   Then 

mordant  with  3   per   cent  of  sodium  chromate  and  ■'■  p.  r 
-o  Hum  chromate  an. I  2  per 

in  "  In  ca f  i  I  hats  i      ! 

the  good- at  To  '  to  boiling  point,  and  boil  i 

hour-.   A 1 1 1- 1  mordanting,  the  bodies  are  at  once  thrown  into 

ire  well  stirred. 
Dyeing  takes  plo  i    in    •   icparnte  bath.     Thi 
.he-mil  at  C,  and  turned  for  a  quai  U  r 

of  an  hour.     The  bath  it  raised   Uowlj  to  boiling  point,  and 

boiled    ll  ill    an     I  OUI  I    out.       Ii 

litre-  nt  i   foe  everj  I 

o|  watei   an    added,  and  boiling  continued   foi    from  '.  —  l 
hour.     Alizarin  ii-ni.  and  are  introduced  iuti 

dyi  bath  throne),  »  fine  hair-sieve  or  thick  cloth.     Patent 

are 
badiog  — ■'■  I 


Suede  Glovt   Leather,  Thi  Dyeing  of .     Der  Gerber,  1808, 

24,    [560      and 

1,.i.mii;ii  the  only  colour  known  for  suede  leather  was  a 
-had.-  of  brown  |  j  dyeing  with  a  decoction  of  oik 

leirk.  but  1  the  hieji  percentage  of   tannin  in   this 

material,  the  leather  wai  iry.     At  a  later  date 

the  dyeing  was  done  with  aniline  colours,  but  the  brilliant 
shades  produced  did  not  meet  the  taste  of  the  public,  and1 
the  leather  became  unpopular,  until  it  was  found  possible 
to  use  the  uycwoodi  with  alum  as  the  mordant 

Alain  appears,  in  fact,  to  be  the  only  suitable  mordant 
in  the  dyeing  of  suede  leather,  because  (I  )  it  is  colourl 
and  doe-  not  : iitt-r f .  '.-  with  the  shi  1c  ol  the  dye;  ('-'  >  it  can 
be  used  in  anj  proportion  according  to  the  depth  of  shade 
required  ;  (.-' )  it  unites  with  all  colouring  matters,  thus  g 
an  equality  and  evenness  nl  -hade,  which  is  all  important  for 
tin-  |  pi  netr.ite-  the  fibre  of   the  skin 

d  other  material  does,  making  it  possible  to  dye  the 
leather  an  equal  -had.    rig]  i  through,  and  not,  nfl  with  other 
leather-  when  dyed,  having  the  colour  onh  on  the    -in: 
(a)   there  is   DO    known   substitute  (which   makes   it  all  lb. 
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more  valuable) ;  other  so-called  mordants,  such  as  urine, 
ammonia,  potash,  &c,  would  make  of  suede  leather  a  harsh, 
horny  substance,  which  could  scarcely  be  called  leather,  and 
would  he  certainly  unsuited  for  glove  purposes. 

It  is  best,  with  each  addition  of  the  dyestuff,  to  add  a  small 
quantity  of  a  saturated  alum  solution  as  mordant.  How 
much,  must  be  ascertained  by  experience,  acquired  by 
observing  the  effects  produced. — J.  G.  P. 

Aniline   Black,   Experiments   on    the    Resist    Action    of 
Calcium  Carbonate  on.     R.  J   Flintoff  and  E.  Ormerod. 

J.  Soc.  Dyers  and  Colorists,  14,  [1],  2 — 6. 
The  authors  have  determined  the  effects  of  certain  lime 
salts  as  resists  for  Aniline  Black  (Ferrocyanide  Black). 
They  found  calcium  carbonate  was  a  much  better  resist  than 
calcium  acetate  or  hydrate.  They  also  assert  that  C'aC03 
gives  better  whites  than  the  soluble  salts  of  sodium  now  in 
use.  This  superiority  they  attribute  to  the  insolubility  of 
the  lime  salt,  which  prevents  the  Aniline  Black  mixture 
from  saturating  the  cloth  to  the  same  extent  in  the  p:irts 
where  the  resist  has  keen  printed,  so  that  any  tinting  of  tho 
cloth  is  mors  superficial  and  consequently  more  easily 
removed  by  soap. 

Similar  experiments  made  with  other  insoluble  carbonates 
showed  that  their  resist  actions  varied  inversely  as  their 
atomic  weights.  (1.)  MgCO,.  (2.)  CaCOa.  (3.)  ZnCO,. 
(4.)  BaCO., 

The  printing  pastes  in  the  experiments  were  made  by 
thickening,  in  the  form  of  pulp,  the  respective  carbonates 
with  British-gum  solution,  ,  ./..  1  part  CaC03  (30  per  cent.) 
and  4  parts  gum  solution,  gave  good  results. 

The  carbonates  were  prepared  by  mixing  aqueous  solu- 
tions of  the  corresponding  chloride  and  carbonate  of 
sodium.  On  mixing  solutions  of  i  aClj  and  X;i,,( '( »s,  a  thick 
gelatinous  precipitate  was  formed,  ami  at  the  same  time, 
bubbles  of  gas  (found  to  be  C03)  were  noticed  forcing 
their  way  through  the  viscid  mass.  This  gelatinous 
mass  quickly  changed  to  a  white  amorphous  precipitate 
of  CaCO,.  The  gelatinous  mass  was  so  unstable  that 
they  were  unable  to  isolate  it.  However,  they  believe 
it  to  be  a  basic  carbonate  corresponding  to  the  formula 
CaC03[Ca(HO).:]„.  The  authors  were  unable  to  find  any 
account  of  their  observations  in  current  chemical  literature, 
and  consequently  performed  their  experiments  with  every 
possible  care  and  frequent  repetitions,  so  as  to  eliminate  all 
uncertainties  and  any  possible  inaccuracies. 

Similar  changes  took  place  in  the  preparation  of  the  other 
carbonates  enumerated  above. — J.  E.  H. 

Aniline  Black,  An  Interesting  Formation  of.     E.  Knecht. 

J.  Soc.  Dyers  and  Colorists,  14,  [1],  9 — 10. 
Tiie  author  in  this  paper  draws  attention  to  the  fact  that  in 
order  to  obtain  an  aniline  black  it  is  possible  to  have  the 
oxidising  agent  in  actual  combination  with  the  fibre.  To 
this  end  he  prepared  trinitrocellulose,  which,  on  suitable 
treatment  with  aniline  salt,  gave  a  black  which  would 
neither  green  nor  rub.  Although  he  does  not  pretend  to 
advocate  the  use  of  such  a  dangerous  material  as  trinitro- 
cellulose for  obtaining  an  aniline  black,  he  thinks  it  might 
be  possible  to  nitrate  cotton  slightly,  and  produce  a  good 
black.-J.  E.  H. 

PATENTS. 
Dyeing  Yarns,  Apparatus  far.  J.  W.,  J.,  and  H.  Moor- 
house,  Wakefield.  Eng.  Pat.  26,816,  Nov.  26,  1896. 
Tins  apparatus  is  a  machine  by  means  of  which  earthen- 
ware, metal,  or  wooden  bobbins  "are  forced  on  to  and  taken 
off  hanks  of  yarn  for  the  purpose  of  keeping  the  dye  from 
the  covered  parts  in  the  dyeing  of  spotted  or  "  random  " 
yarns.  The  machine  consists  of  a  frame  with  a  sliding 
beam,  cut  and  shaped  to  hold  the  bobbins,  which  are  forced 
by  the  depression  of  the  beam  by  means  of  geared  wheels 
on  to  the  hanks,  the  hanks  being  suspended  from  the  top  of 
the  frame.— R.  B,  B. 

Dyeing  a  Thread  in  Different  Colours,  New  Process  for. 

A.  Leven,  Cologne,  Germany.     Eng.  Pat.  27,409,  Dec.  2, 

1896. 
The  apparatus  employed  is  in  two  parts  :  a  flat  plate  upon 
which  the  material  is  placed,  and  a  framework  containing    j 


a  number  of  partitions,  but  open  at  the  top  and  bottom. 
I  When  the  frame  is  screwed  down  on  the  plate,  several 
water-tight  compartments  are  formed,  the  material  acting  as 
packing,  and  the  material  in  each  compartment  may  then 
be  dyed  a  different  shade. — R.  B.  B. 

Tapestry  or  Ornamented  Fabrics,  The  Imitation  by 
Impression  in  Fatty  Inks  npnn  Paper  of.  E.  Courbct, 
Paris,  France.     Eng.  Pat.  27,552,  Dec.  3,  1896. 

By  printing  with  fatty  inks  upon  the  variety  of  paper 
known  as  "  velveted "  or  "  flock  '*  paper,  very  close 
imitations  of  tapestry,  &c,  may  be  produced.  In  order 
to  print  without  detaching  the  fluffy  layer  of  textile 
substance  with  which  the  paper  is  covered,  the  paper  is 
treated,  before  printing,  with  a  preparation  consisting  of 
white  lead,  linseed  oil  varnish,  and  a  drying  agent.— R.  B.  B. 

Dyeing  Process,  An  Improved.     T.  Ingham,  Manchester. 
Eng.  Pat.  1629,  Jan.  21,  1897. 

The  process  consists  in  passing  the  yarn  or  fabric  through 
a  dyebath  of  logwood  extract,  with  or  without  the  addition 
of  fustic,  &c,  and  after  squeezing  between  rollers,  passing 
into  a  cold  concentrated  solution  of  a  mordant.  On 
emerging  from  this  bath,  the  goods  are  again  squeezed,  then 
steamed  without  pressure,  and  finally  washed.  —R.  B.  B. 

Coloured  Discharge  Patterns  on  Indigo-  dyed  Cotton 
Fairies,  Impts.  in  and  connected  with  the  Production  of, 
m  Calico  Printing.  W.  Watsou.  Manchester,  and 
E.  lientz,  Salford.  Eng.  Pat.  2620,  Feb.  1,  1897. 
Indigo  -  dyed  cotton  fabrics  are  impregnated  with 
/3-naphthol  and  then  printed  with  a  diazotisc.il  solution  of 
jD-nitraniline,  m-nitraniline,  o-nitro-p-phenetidine,  or  certain 
other  aromatic  amines,  together  with  a  suitable  thickening 
agent  and  a  soluble  lead  salt.  After  drying,  the  fabric  is 
passed  through  a  solution  of  sodium  or  potassium  chromate, 
in  order  to  convert  the  lead  salt  into  lead  chromate,  and  on 
subsequently  passing  into  an  acid  bath,  chromic  acid  is 
liberated,  which  discharges  the  indigo  in  the  printed 
parts.  If  it  be  desired  to  remove  all  lead  from  the 
fabric,  it  is  finally  passed  through  hot  dilute  hydrochloric 
or  hydrofluoric  acid. — R.  B.  B. 

Dyeing  Half-  Wool  with  Basic  Azo  Dyestuffs  in  an  Acid 
Bath,  A  Method  for.  O.  Imray,  London.  From  "  The 
Farbwerke  vorm.  Meister,  Lucius,  and  Briining,"  Hoechst 
a/M.,  Germany.     Eng.  Pat.  5119,  Feb.  25,  1897. 

This  patent  relates  to  the  application  of  the  colouring 
matters  described  in  FCng.  Pat.  27,896  of  1896  (this  Journat 
1897.  1011).  These  dyestuffs  are  basic  polyazo  com- 
pounds having  as  components  an  aromatic  ammonium  base 
or  amido-benzylamine  or  its  derivatives ;  or  basic  azo 
compounds  obtained  by  the  action  of  diazosafraniues  upon 
phenols,  naphthols,  amines,  or  diamines.  Cotton  and  wool 
union  fabrics  are  dyed  in  a  bath  prepared  with  2  per  cent. 
of  sulphuric  acid  ami  5 — 20  per  cent,  of  sodium  sulphate. 
The  addition  of  a  neutral  salt,  e.g.,  Na._,SG4  or  XaCl,  in- 
creases the  attraction  for  the  wool  fibre.  The  material  is 
entered  at  40' — 50°  C,  the  dyebath  brought  to  the  boil,  and 
boiling  contiuued  for  one  hour. 

The  basic  azo  colouring  matters  may  be  employed  in 
combination  with  acid  dyestuffs  iu  a  bath  acidified  with  an 
organic  acid.  The  material  is  first  dyed  at  the  boil  with 
the  acid  dyestuff  only,  the  dyebath  is  then  cooled,  the  basic 
azo  colouring  matter  added,  and  dyeing  continued  at  70°  C. 
In  this  way  it  is  possible  to  obtain  the  so-called  "  cross- 
dyed"  effects.— R.  B.  B. 

Fast  Dyeings  tipon  the  Fibre,  Producing,  by  Means  of 
Direct  Dyeing  Colouring  Matters.  S.  Pitt,  Sutton. 
Surrey.  From  L.  Cassellft  and  Co.,  Frankfort-on-Main, 
Germany.     Eng.  Pat.  5122,  Feb.  25,  1897. 

According  to  this  invention,  those  direct  cotton  dyestuffs- 
which  contain  free  amido  groups  are  combined  with  diazo 
bodies  upon  the  fibre,  the  process  thus  being  an  iuversion 
of  the  well-known  method  of  diazotising  direct-colouring 
matters  on  the  fibre.  The  colours  produced  by  the  new 
method  are   stated  to  be  absolutely  fast  to  milling,  and  a 
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considerable  increase  in  Hie  intensity  of  eoloor  is  the  result 
of  this  developing 

The  proc  as  consists  in  dyeing  with  the  direct  colour  in  the 
tanner  and  afterwards  entering  the  good-  into  either 
an  alkaline  or  an  acidulated  -..lution  of  the  diazo  body. 
Since  the  diazo  bodies  are  very  stable  in  acid  solutions,  the 
employment  ol  an  acidulated  bath  is  a  useful  feature  of 
the  pro 


The  dyestuffs  derived  from  M-pbenylenediamine  and 
analogous  bodies  arc  particular)]  suit.-d  for  this  method  of 
dyeing,  and  the  most  useful  developers  are  diazonitro- 
benzene,  diazo  -  aiobenseoe,  the  diazo  compound  of 
dehydrothiotoluidino,  8tc. 

The  following  table  indicates  some  of  the  principal  shades 
which  may  be  produced  in  the  manner  described  : — 


Developed  with  the  Dfow  Compound  of 

ruff. 

/.  Nitranilinc. 

m-Nitraniliru'.                Amido^axobensene. 

Debydrothio- 
boluadiDe. 

Reddish-black 
Biack 
•lack 
Bluish  - 

■ 
i 
Dark  brown 

\  iolet-black                            Black 
Blackish-blue 
Blue-btack 

Bluish-green                     Blackish-green 
Bl  ickisb  blue 

Violet-brown                    BrownSsh-s 
Dark  brown                       Dark  brown 
\  Diet-brown                      \  iolet-browu 
Brown                                Dark  brown 

Reddish-black 

Black 

i        blank 

Grecnish-blufl 

Blackish-blue 

Blackish-violet 

Brown 

V       

Dark  brown 

b 

Bi  iwn 

\  iolet -black                    Browniah-violet                  B    «  rush-violet 
\  |  tjet-browu                          Brown                              let-brown 
ish-browa                  Blwskiah-brown                          [ish-brown 
Dark  brown 

Brownish-Tiolol 

Brown 

-    •!■  t  Black  SH 

KB 

Blackish-brown 
Dark  brown 

ii  ii 

BUrki»h-browii 

■J  1! 

Blue-Black 

Brown  ian  -black 
tish-br  -wn 

Rrnwniah-bUok                  Brownish-black 
Blackish-brown                  Blackish -brown 
Brown                            Dirk  brown 

sh-brou  ii 

Mr  \vn 

black 

.1.  |  black                               Black 
Brownish-black                                  black 
Black                                      Black 

Jet  black 
Brown                                  Brown 

Yellowish-brown 
Yollowish-brown                    Dark  brown 
Ilmwn                        Yellow  ish-brown 
lish-yellow                         lish-yellow 

<  Hydinmine  Blai  1  B  < >  •  ■ * » 

i  oiah-lilack 

On  <-nish-H:i.k 

niah-blaok 

Black 

Chestnut  -brown 
TellOW 

Brown 

Dark  brown 

Brown 

Golden-yellow 

/)  ring  Cotton,   Veu    Process  for.     n.E.Newton,] h>n. 

The   Farbenfabriken    vorm.    1-   Bayer    and    Co., 
Elberfeld,  Germany.     Eng.  Pal    ■'•'■  ;   March  2,  1897. 
I  hi  .  p  ,t,  .  i  in.  ili,..!  ol  applj  ing  dyestuffs,  such 

1,  i  i  I..'....,  n  Black  Brown,  &c,  which  arc 
produced  by  the  action  of  sulphur  or  alkaline  ralphides  on 
different  organic  substances.  Tl  e  method  consists  in  dyeing 
hi  \.r\  strongly  alkaline  baths  in  the  cold,  and  the  greatly 
increased  depth  of  coloui  produced  is  ascribed  t..  the  greater 

attract for  colouring  matters,  due  to  the 

of  the  alkali.     When  il  is 

stretched  during  dyeing,  the   cotton   also  exhibits  a  silky 
lustre 
To  illustrate  the  process,  the  following  example  i-  given  : 

Brown  arc  dissolved  in 
a  m  of  h  it  watct .  and  the  resulting  solution  is 

add,  ,i  t.,  ii  containing   500  pat  i  and 

i:,n  ,  idiuro  hydr  the   xvell- 

stened  cotton  material  are  worked  in  this  bath  at  the 

ordinary  temperature  f"r   8     l"   hou  ing  taken 

tliut  the  fabric  n  qu  d      I  be  m  itcrial 

i-   ii,,,,  ...  rinsed,  and  dried.     It  exhibits  a    deep 

hadi      i:    r.  ii. 

/  |                      II             /'  torn  ra  in   Printin 

I  I    brio   "i    timilar  -                 /m/ir..   relating  In 

il,,.  \v.    I      Kaj    and    The    Tbornlicbank    < ',. .    Ltd., 

(,!.,-  Pat  ',1  18,    -ar.h  9,  I 

liu  pigment  ,.r  metallic  powder  is   mixed  with  a  suitable 
thickening  conts  n,  and  this  mixture  is 

printed  on  the  i  h  is  then   subjc  ted  to  the  action 

ormaldebyde.     The  gelatin  i-  thus  rendered  insolt 
and  the   pigment    1 mes   permanent!]    fixed.    This   im- 
provement                  be  emploj  in  n  ith  the 
mercerising  pro                nsoluble  gelatin  acting  in  this 
resisl  t..  the  caustic  alkali.  -  It.  n.  It. 

/'  ting  certain  Colours  on    Vegetable  Fibres,    Yarns,  <tml 
l  .   Impts.inoi  in  connection  with.     1     A    Gatty 


—  K    B   B. 

ami  Co.,  Ltd.,  and  V.  II.  Gatty,  Preston.    Eng.  Pat.  7041, 
March  18.  1897. 

Vxoetabls  fibres  which  have  been  dyed  by  the  fixation 
upon  them  of  the  oxides  of  iron  aud  chromium  are  passed 
through  a  solution  of  a  soluble  Bilicate,  and  by  this  mat- 
in, nt.  it  is  claimed,  the  colours  ai  I  much  taster  to 
the   action  of  acids.     For   the    fixing  bath,  a  solution  of 

if  soda  at  _'    Tw.  is  recommended,  an  immersion  of 

15    minutes   in   this  bath   at   th<   boil,  effecting  the  desired 
-B.  K.  11. 

Indigo  White,  Improved  Method  of  Using,  for  Printing, 
J.  Grossman,   Ma  Eng.   Pat.    13,815,  May  88, 

1897. 

Ini  .,i  inting  colour  consists  ,,t  a  suitably  thickened  mixture 
of  indigo-white,  with  an  amount  ol  caustic  alkali  largely  in 

,  \.  .  vS  .,(    the    quantity    tin tically   requin  this 

mixture  is  rea.l  I,  n  stable  reducing  agent  is  also 

added,  and  this  may  lie  glucose,  zinc  dust,  aluminium 
dust,  &c,  but  prcferabl\  n  mixture  "f  glucose  and  zinc 
dust. 

The  odour  is  printed  in  :he  ordinary  way,  and  the 
printed  pieces  are  rapidly  and  carefully  dried  just  sufficiently 
i,,  harden  the  thickening  material.  The  pieces  are  then 
steamed  lor  a  few  minutes,  with  exclusiou  ol  air,  and  passed 
into  the  ageing  chamber,  where  ibct  remain  until  the  blue 
hi  i~  develop)  d.— R.  I!.  Ii. 

/'     ing,  Bleaching,  and  oth*  ing  '  nps  of  Yam  : 

Impts.    in    Apparatus  for.      W.    Beaumont,   Stockport, 
l;nrt.  Pat  97,090,  Nov.  85,  1897. 

1  in    perforated   tubes  bi  ariog  tl i  tachei 

perforated  plate,  which  forms  a  false  bottom  to  the  bleaching 
or  dyeing   vessel.     By  means  of  n  circulating  pump,  the 
liqnor  in  the  vessel  is  continuously  drawn  ,,tl  t> 
this  plate,  and  returned  to  the  upper  part  ,  1  the  vessel. 

— B.  B,  li. 
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Silk  for  Dyeing  and  Bleaching,  Impts.  in  the  Treatment 
of.  C.  Spindler  and  C.  Gdbring,  Spindlersfeld,  Germany. 
Eng.  Pat.  28,11s,  Nov.  29,  1S97. 

The  process  consists  in  treating,  any  kind  of  silk,  such  as 
wild  silk,  waste  silk,  raw  silk,  or  fibres  made  from  these, 
&c,  with  the  usual  bleaching  agents,  such  as  hydrogen 
peroxide,  but  having  in  the  bleaching  bath  sufficient  alcohol, 
aldehyde,  acetone,  or  similar  bodies,  so  that  the  sericin  and 
fibroin — the  constituents  of  silk  whieli  make  it  valuable  for 
technical  purposes — are  not  destroyed.  The  proportion  of 
40  parts  of  alcohol  to  60  parts  of  3  per  cent,  hydrogen 
peroxide  solution  has  been  found  to  work  well. — (.'.  M. 

VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Bauxite,  Constitution  and  Formation  of.     II.  G.  L. 
Bourgerel.     Monit.  Scieut.  1898,  21. 

Bauxite  is  found  in  the  south  of  France,  chiefly  in  the  Var 
Department.  It  occurs  in  many  varieties,  grouped  as  red 
or  white  bauxite,  according  to  the  colour  imparted  by  the 
proportion  of  ferric  oxide  present.  The  rock  is  compact 
and  hard,  and  does  not  disintegrate  on  wetting,  but  the  out- 
crop of  the  better  qualities,  exposed  to  frost,  air,  and 
suushine,  breaks  up  into  small  fragments  in  the  form  of 
oblique  prisms  with  very  variable  angles.  Such  bauxites, 
when  of  the  red  variety,  have  a  minimum  of  silica  and  a  maxi- 
mum of  alumina,  the  white  variety  having  also  much 
alumina  and  very  little  iron.  The  fracture  is  conchoidal. 
Analyses  give,  for  red  bauxite,  from  50  to  62  per  cent,  of 
alumina,  from  2-1  to  28  per  cent,  of  ferric  oxide,  from  1 
to  7  per  cent,  of  silica;  and  from  0-l  to  4  per  cent,  of 
titanic  acid,  with  traces  of  vanadium,  chromium,  &c, 
besides  from  12  to  13  per  cent,  of  water.  The  white 
varieties  contain  from  6.r)  to  74  per  cent,  of  alumina,  from 
0-25  to  3  percent,  of  ferric  oxide,  and"  from  12  to  18  per 
cent,  of  silica,  with  about  14  per  cent,  of  water. 

Bauxite  is  found  between  calcareous  deposits  in  a  sedi- 
mentary area,  and  reasons  are  given  for  assigning  its  origin 
to  the  precipitation  of  gelatinous  alumina,  together  with 
silica  and  ferric  hydrate.  The  greater  part  of  the  alumina 
in  bauxite  is  monohydrated,  whereas  artificially  precipitated 
alumina  is  at  least  trihydrated.  Gelatinous  trihydrated 
alumina  heated  to  350°  C.  is  transformed  into  the  hydrate 
present  in  bauxite.  From  such  and  other  considerations  it 
is  conjectured  that  this  mineral  has  been  formed  in  a  vast, 
highly  heated  basin,  in  which  water  charged  with  aluminium 
and  ferric  chlorides  came  into  contact  with  decarbonated 
limestone,  thus  giving  the  precipitates  that  ultimately 
solidified  as  bauxite,  while  the  accompanying  lime  was  sub- 
sequently washed  out  by  pluvial  infiltration  conveying 
carbonic  acid. — E.  S. 

Liquid  Ammonia,  Methods  of  Analysis  of.     A.  Lange  and 
W.  Heffter.     Chem.  Iiid.  1898,  21,  [1],  2—7. 

Sec  under  XXIII.,  page  183. 

Stannic  Saks,  Estimation  of  Tin  in.  A.  Fraenkel  and 
J.  Fasa!.  Mitt,  des  k.  k.  tech.  Gewerbe-Museums  in 
W'ien,  1897,  7,  [9,  10,  and  11],  227. 

.See  under  XXIII.,  page  185. 

PATENTS. 

Ammonia,  A  Method  of  and  Apparatus  for  the  Continuous 
Manufacture  of,  from  Nitrogenous  Coke.  H.  H.  Lake, 
London.  From  G.  Pieper,  Berlin,  Germany.  Kuy.  Pat. 
29,455,  Dec.  22,  1896. 

Heated  coke  is  brought  into  contact  with  steam  so  long 
as  may  be  necessary  to  remove  the  nitrogen  as  ammonia, 
together  with  the  other  gaseous  products  produced.  In  one 
form  of  apparatus,  the  coke  is  continuously  lifted  by  a 
conveyor  screw,  working  in  a  vertical  tube,  to  near  one  end 
■of  a  long,  narrow  chamber,  so  that  the  coke,  on  entering  the  | 
chamber,  slides  down  an  inclined  bridge  into  the  hopper-  ' 
shaped  and  deep  continuation  of  the  chamber,  from  the 
bottom  of  which  it  is  removed  by  a  horizontal  conveyor 
into  an  air-tight  receptacle.     Steam  meanwhile  is   admitted 


through  a  nozzle,  so  as  to  travel  in  the  same  direction  with 
the  coke.  The  gaseous  products  issuo  at  the  opposite  end 
of  the  apparatus,  and  are  Uken  for  absorption  of  the 
ammonia  to  suitably  charged  receivers.  The  heatim' 
apparatus  described,  is  located  in  a  furnace,  in  which  its 
walls  are  suitably  heated  externally,  the  greater  heat  being 
applied  to  the  fore  part,  where  the  coke  and  steam  first 
come  into  contact.  A  modified  apparatus  is  shown  in 
which  the  feed  chute  is  arranged  to  introduce  the  raw 
material  from  the  top  on  to  an  inclined  bridge,  a  steam 
nozzle  being  provided  opposite  the  bridge,  so  arranged 
that  the  steam  passes  in  an  opposite  direction  to  that  taken 
by  the  coke. — E.  S. 

Sulphuric     Acid   or   other    Acids    or  Liquors,     Impts.    in 

Apparatus  for   the    Concentration  or   Rectification   of. 

J.  E.  Campbell,  Manchester.     Eug.  Pat.   3592,  Feb.  10 
1897. 

A  concentrating  apparatus  constructed  with  double  pots, 
is  claimed,  one  of  which  is  placed  to  rest  upon  a  sand  bath 
inside  tbe  other.  There  is  thus  an  outer  pot,  in  which  the 
concentrating  vessel  rests,  constructed  with  a  pipe  or  nozzle 
leading  to  the  interior  of  the  furnace,  for  recovering  any 
liquor  that  may  be  spilled,  and  preventing  the  same  from 
running  into  the  flues.  Finally,  the  combination  of  the 
metal  pipes  placed  to  support  the  pots,  with  the  brickwork, 
&c,  is  claimed. — E.  S. 

Detergent    Fluids,    Impts.    in     the    Manufacture    of. 
R.  Stewart,  Glasgow.     Eng.  Pat.  4145,  Feb.  16,  1897. 

Finely  divided  slaked  lime  and  sodium  carbonate  in  about 
equal  quantities  (say  one  pound  of  each)  are  boiled  with 
water  (say  five  quarts)  until  clear.  The  supernatant  liquid 
is  drawn  off,  filtered  if  necessary,  and  mixed  in  equal  or 
variable  proportions  with  a  fluid  obtained  by  mixing  alum 
and  pearl-ash,  approximately  in  the  proportion  of  aii  ounce 
of  the  former  to  a  pound  of  the  latter,  keeping  in  a  closed 
vessel  until  liquefied,  and  then  straining.  The  mixture  is 
boiled  until  clear,  and  when  cool  is  ready  for  use.  For 
some  purposes  borax  is  added.  About  a  teacupful  of  the 
detergent  is  added  to  the  water  in  the  copper  at  a  tem- 
perature slightly  below  the  boiling  point,  and  the  clothes  are 
then  boiled  for  about  80  minutes,  which  is  said  to  cleanse 
them  without  the  necessity  of  rubbing.  The  preparation,  as 
described,  and  use  of  this  detergent  fluid  are  claimed. 

— C.  A.  M. 

Nitrites,  Manufacture  of.      A.  Kuop,   Rheinau,   Germany. 

Eng.  Pat.  4747,  Feb.  22,  1897. 
Finely  divided  coke  is  stirred  into  fused  caustic  soda, 
and  the  mixture  is  poured  out  and  allowed  to  cool.  Sodium 
nitrate  is  then  melted  with  fresh  caustic  soda,  and  the  first 
mixture  of  coke  and  soda  is  added  by  small  pieces  to  the 
latter  mixture,  with  stirring.  The  reaction  is  expressed  by 
the  equaliou — 

2XaXO:l  +  2XaOH  +  C  =  2NaN02  +  Na,COa  +  H20, 

but  the  proportions  prescribed  for  practice  show  a  con- 
siderable excess  of  soda  over  that  involved  in  the  equation, 
so  that  the  melt  consists  of  sodium  carbonate,  caustic  soda, 
and  nitrite,  "  and  the  last-named,  it  is  added,  can  easily  be 
obtained  pure."  The  caustic  soda  is  recovered  for  re-use 
by  causticisiug  the  sodium  carbonate. — E.  S. 

Washing  and  Cleansing  Compound,  Improved.  F.  L. 
Bartelt,  Keynsham,  Somerset.  Eug.  Pat.  4830,  Feb.  23, 
1897. 

Ax  ammonium  salt,  preferably  the  sulphate,  is  combined 
with  an  anhydrous  alkali,  preferably  sodium  carbonate  or 
compounds  containing  sodium  carbonate,  in  order  that  the 
latter  may  "  crystallise  "  the  water  contained  in  the  former, 
and  that  the  compound,  on  being  dissolved  in  water,  may 
liberate  nascent  ammonia,  which  is  claimed  to  have  a 
superior  cleansing  power.  If  required,  soap  or  fatty 
matter  may  be  added  to  the  compound. — C.  A.  M. 
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VIU.-GLASS.  POTTERY.  ENAMELS. 

Porcelain  Body,  Catting,  with  Carbonate  of  ±<>da. 
Bprechsaal,  30,    14],  1279,  [45],  1811. 
In  preparing  the  Blip  \%  i t li  sodium  carbonate  for  casting,  the 
action  of  the  latter  ingredient  on  the  thick  mass  must  not 
be  nnder-estimati  therwise  the  slip  will  turnout  to 

be  too  thin  and  practically  spoilt.  Whilst  the  actual 
optimum  amounts  of  sodium  carbonate  and  water  can  only 
be  determined  by  experiment,  the  rule  that  only  a  minimum 
ould  i"  used,  i-  generally  applicable,  deviation 
from  this  leading  to  unsatisfactory  results. 

To  prepare  tbe  moulds,  the  simples!  plan  is  to  model 
the  inside  of  the  article,  make  a  gypsum  casting  of  this, 
thru  mould  the  ware  in  modelling  clay  on  the  latter,  and 
make  a  gypsum  casting  of  the  outside,  fitting  this  casting 
with  n  wide  aperture  for  pouring  in  the  slip-body,  anJ,  in 
the  case  of  large  pieces,  with  ventilating  holes  as  well. 

A  tv.  qnenl  defect  in  pii  ces  cast  from  slip-body  is  greyness 
of  colour,  due  to  an  excess  of  sodium  carbonate,  which,  by 
increasing  the  fusibility  of  the  body,  causes  it  to  readily 
become  "over-fired"  in  the  glazing-kiln;  and  as  the  use 
of  more  fusible  glazes  i-  inadvisable,  these  being  more 
liable  to  form  hubbies  than  the  harder  kinds,  the  soda 
most  be  reduced  in  quantity.  However,  if  this  procedure 
would  prejudice  the  fluidity  of  the  -lip.  the  same  end  can  be 
attained  by  increasing  tbe  proportion  of  quartz  and  kaolin, 
or  b_v  reducing  tbe  amonut  of  felspar  in  tbe  body. 

Another  inconveniem  from  an  excess    E  -    bum 

carbonate  i-  tbe  occurrence  of  roughness  at  the  edges 
and  projecting  points  of  the  ware.  This  is  doc  to  an 
etlb.i  irbonate  during  the  drying  of  the 

cast  pieces,  and  to  the  subsequent  fusion  of  the  incrustation, 
whereby  the  ah  caps     ■    of  the  ware  for  the  true 

gla/.e  i-  reduced  ami  the  surface  remains  rough,     should  a 

diminution  in  the  amount  of  added  sodium  carl ate  fail  to 

;>  ili.  defect,  then  the  incrustation  must  be  removed 
h_\  cleaning,  by  veil  known  methods,  the  surface  of  the 
ware  whilst  still  in  the  state  ot 'grey -dryness. 

Another  means  of  preventing  incrnstation  on   the  edges 

of    slip-body    castings   is  by    retarding  their  rapid  drying, 

which  is  the  direct  i  ause  of  tbe  efflorescence.    This  maybe 

implished  by  applyinga  thin  coating  of  glycerin  or  olive 

oil  to  the  parts  in  question.  —  i     S 

,  /  fno  Mu  ra         I     Fafel      Rei .  de  I  him. 
[i  d.  i  s'.s,  9t  .-,_)<. 

i.i  i  i  developments  have  occurred  In  the  manufacture  of 
minors  since  tin*  substitution  oi  the  silvering  process  for 
the  old  method  of  applying  amalgamated  tuifoil  to  the 
surface  of  glai  Drayton's  process  for  silvering  glass  (1844) 
consisted  in  using  an  alcoholic  ammoniacal  solution  of  silver 
nitrate  to  which  e  ence  ol  cassia  was  ad. led,  with  a  very 
small  proportion  of  an  alcoholic  solution  of  essence  ol 
cloves  as  the  reducing  agenl  Man}  other  processes  have 
bei  n  commereialri  applied,  the  one  now  most  favo  d 
being  that  involving  the  use  ol  tartrates.  Each  woi 
seems  to  b»v<   bis  own  recipe  for  silvering, 

Uged  with  silver  Baits  give  a  more  brilliant 
coating  of  the  mel  il  on  gla  is  'ban  any  other  reducing  agent, 
not  excepting  formaldehyde.  Tbe  simples!  method  ol  pn 
paring  the  silvering  liquid  consists  in  mixing  an  ammoniacal 
solution  ol  -ih.r  nitrate  with  Rochelle  Bait,  this  liquid 
depositing  slowly  in  tbe  cold,  but  quickly  when  heati 
bright  film  of  silvei  on 

\l  Vilnius  i  tndustria,  Nov.  1897  |  ha-,  after  much  mn  s- 
tigation,  arrived  al  th  ag  formula  as  expressing  the 

most  favourable  reaction  :  — 

lAgNO,      imi    i   '    ii    KNa)0,    •   il  ■>  = 

l\ll    Nil  I      II    ,   l\V,:l  CO 

in  which  thi    proportions  are,  silver  nitrate,  680  parts,  and 

of  thedouh  but  it  is  pn  fi  rred  to  use 

:  m  slight  excess,     It   "ill  be  observed  that  in  the 

reaction    ll  ite    i-    ' verted    into    the    eorre- 

ading  double  tartronate,     If  the  proportions  here  given 
are  not  approximate!-  taken,  the  irregularly  pre- 

cipitated, and  is  not  bright.    The  besl  I  obtained 


by  dividing  the  silver  nitrate  solution  between  the  solution 
of  the  Bocbelle  -  it  and  that  which  is  taken  for  addition  of 
ammonia  to  it  ;  the  tartrate  solution  i-  formed  by  warming  a 
mixture  of  the  tartrate  and  silver  nitrate,  and  filtering  after 
the  liquid  blackens;  theammoniacal  -ilver  solution  is  formed 
by  addition  of  ammonia  to  tbe  reserved  portion  of  the 
silver  nitrate  solution  until  the  precipitate  at  first  formed 
is  redis-olved.  The  mixture  of  the  two  solutions  gives  a 
liquid     from    which    the    sih.r  ted    easily    and 

uniformly. 

The  facility  of  tin-  di  position  ol  silver  on  a  glass  Burii  06°, 
and  the  character  of  the  deposit  depend  much  on  the 
manuei  of  preparing  the  glass,  which,  if  washed  with  a 
solution  of  stannous  chloride  and  then  rinsed  with  water. 
receives  a  silver  deposit  very  rapidly.  \  9-00]  per  cent 
tin  solution,  when  thus  used  in  the  preparation  of  a  glass 
surface,  render-  the  precipitation  of  silver  i  p  'ii  it  from  three 
to  five  times  more  rapid  than  with  an  unprepared  surface. 
It  is  suggested  that  the  contact  of  the  'in  solution  with  tin 
tons  tin-  formation  of  a  tin  silicate,  which  najstt 
tbe  subsequent  washing,  and  initiates  the  reduction  of  the 
-ilver  nitrate,  minute  as  is  the  quantity. 

Such  thin  layer--    of  silver  a-  are   deposited  on    giass.   not 
exceeding   .;,,-    of    a    millimetre   in    thickness,   are  in   a 
molecular  state  to  be  acted  upon  by  many  substances  to 
which    compact   silver  is    indifferent,    resembling    in   this 
respect   thi    silver  deposited    in   photographic    pro. ,  - 
Tartaric  and  citric  acids,  foi  instance,  react  energetically  on 
snch  films.     The  nature  of  the    varnish    u-e.l    to  protect  the 
silvcrdepo-it  ben, me-  then  lore  a  matter  of  great  importance. 
It  is  -tated  that  there  i-  no  varnish  which   does  not,  in  time, 
attack  the  silver  film.     Bitumen  acta  energetically ;  lini 
and  cotton-seed  oils  and  colophony  act  less  quickly;  gum 
lac  and  mastic  have  a  feeble  action;  Bands  and 

wax  act  on!*    aftct    a   long   wlule;  fatty    matters  and  acids 

BlSO  aet  after  a  time.       A   mixture  ol     n-ill  with  an  insoluble 

base,  such  as  zinc  oxide  oi  magnesia,  is  recommended 

varnish;  and  a  very  utile  ammonia  added  to  an  alcoholic 
solution  of  gum-lac  ha-  a  favourable  effect  Alcoholic 
varnishes  are  first  used,  toil,, wed  by  the  application  of  zinc 
white  mixed  with  benzine  or  water. —  I-    8 

r.\  1 1\  i 

Glass  Tubes,  Impts  in  iht    ifanufactun   of,     \\\   Butter- 
worth,  Newton  Heath.   Manchester.    Bng    Pat.  82,511, 
Oct  l,  189;. 
Ti  bbs  for  boiler  gauges,  thermometers,  barometers, A 
made  capable  >-i  resisting  sudden  changes  ot  temperature  Of 
pressure,  by  blowing  them  m  threo  layers    an  innermost 
layer  of  "lead  casing"  glass,  and  a   middle  and  an  outer- 
ot  of  "  lime  glass,"  the  middle  layer  being  prefer- 
ahlj  made  bo  as  to  be  interact  iate  in  expansibility  between 
tbe  other  two     .1.  I    n 


IX. -BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

Building  Operations  during  frost.     Dingler's  Polyt.  J 
1897,  306,  »64, 

I  xi-i .itnii  ms  in  \  ieima  are  -aid  to  hnve  shown  that  only 
su.-h  niortirs  as  are  prepared  with  Portland  cement  can 
resi-t  the  frost  ;  but  il  quicklimi  be  employed  in  the  mortal 

mills    and  be  thll-  mixed  hot    with  the    -and.  building  opei  i 
tions  mav  be  continued  even   with    the    thermometer  several 
degrees  i"  low  freezing-point.      In  Noi  way,  this  pi 
been  common  during  the  winter  for  niuny  veins       At  night, 
when    the  temperature  fall-   main    degrees   below    zero,  the 

fresh  masonry  i-  protei  led  bv  cardboard  or  straw. 

— W.  G.  M 

Hyilraulii  Cements,  Testing  of.    F.  M.  Meyer.     TuonincL 

Zeit.  21,   [IW],  1091—1092.  ' 

Ki  i  i  nmxa  to  the  labours  of  the   French  i  ommission  on 

l  niferui  Methods  for  Testing  Portland  Cement,  the  author 

jiders  that  for  technical   purposes  tbe  tests  should  be 

divided  into  two  groups— ore   relating  to  the  properties  of 
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the  cement  in  general,  and  the  other  to  the  special  purpose 
to  which  the  material  is  to  be  applied.  This  second  class 
of  tests  should  approximate  to  the  conditions  prevailing  in 
practice,  and  cannot  be  restricted  by  hard-and-fast  rules. 
For  the  general  tests  he  prescribes  the  following  determina- 
tions as  sufficient  :— (1.)  Density  and  loss  on  calcination; 
(2.)  Constancy  of  volume;  (3.)  Fineness  of  grinding; 
(4.)  .Alkalinity  of  the  aqueous  solution  ;  (5.)  Time  of 
setting ;  (6.)  Shearing  strain  of  the  concrete,  since  the 
purity  of  the  cement,  the  intimacy  of  the  mixture  of  clay 
and  lime,  the  uniformity  of  texture  and  sufficiency  of 
burning,  as  well  as  the  strength  and  durability  of  the 
material,  depend  thereon. 

The  specific  gravity  of  the  fresh  cement,  heated  to 
800°  C,  should  be  at  least  3-08  per  cent.,  and  the  loss  on 
calcination  ought  not  to  exceed  4  per  cent.  Chemical 
analysis  is  regarded  as  an  insufficient  determination  of 
quality  in  the  present  state  of  our  knowledge  of  the 
optimum  ratio  of  the  cement  constituents.  In  testing  fine- 
ness, the  absence  of  residue  when  a  360-tnesh  sieve  is  used, 
or  the  presence  of  not  more  than  4 — 5  per  cent,  of  residue 
on  a  900-mesh  sieve,  is  considered  "sufficient  proof,  the 
indications  given  by  finer  sieves  (5,000-mesh)  being 
characterised  as  illusory. 

In  testing  the  setting  properties,  the  estimation  of  the 
alteration  of  temperature  during  setting  is  looked  upon  as 
important,  finally,  the  shearing  strain  of  the  coucrete  is 
regarded  as  preferable  to  tensile  and  compression  tests. 

—  C.  S. 
PATENTS. 

Cement,  Impts.  in  the  Manufacture  of.  Sociotc  Metallur- 
gique  de  Champigneulles  et  Xeuves-Maisons.  Eng.  Pat. 
1881,  Jan.  23,  1897. 

Slags  containing  more  than  1  -5  per  cent,  of  oxide  of  iron, 
granulated  as  they  leave  the  furnace,  are  mixed  with  lime 
to  make  a  mortar.  This,  after  setting,  is  broken  np,  and 
the  pieces  baked  at  a  temperature  between  a  dark-red  and  a 
bright-red  heat ;  the  product,  finely  ground,  affords  a 
cement  which  sets  rapidly,  and  has  a  high  resistance. 
(See  also  Eng.  Pat.  1795,  Jan.  22,  1897;  this  Journal, 
1897,  1017.)— J.  T.  I). 

Building  Material,  Light  Fireproof,  possessed  of  the 
Quality  not  tobe  Eaten  by  Insects,  and  therefore  specially 

adapted  to  Hot  Climates  ;  A  new  Wai/  of  Constructing. 
€.  W.  Luther,  Reval,  Russia.  Eng.  Pat.  21,921,  Sept.  24, 
1897. 

Three  thicknesses  of  veneer  are  glued  together  crosswise 
with  a  cemeut  composed  of  60  to  85  per  cent,  of  casein  or 
similar  substance,  40  to  15  per  cent,  of  lime,  and  a  suitable 
quantity  of  water.  The  hoards  so  produced  may  be  coated 
on  one  or  both  sides  with  a  paint  mad«  of  the  dry  materials 
of  the  above  cement  with  5  to  30  per  cent,  of  coal  tar;  they 
are  then  fastened  to  wooden  or  iron  posts  or  rafters  so  as  to 
construct  a  building. — J.  T.  D. 

Gypsum  and  similar  Hydrous  Rock.  Improved  Method  of 
Hardening  or  Preserving.  A.  A.  Dickson,  Toronto. 
Eng.  Pat.  22,741,  Oct.  4,  1S97. 

The  shaped  material  (held  in  clamps,  if  necessary)  is 
dehydrated  by  dry  air  in  a  hot  chamber,  corded  gradually, 
immer.-:ed  in  a  bath  of  ammonia  alum  till  the  pores  are 
completely  filled,  and  then  air-dried.  The  clamps  (if  any) 
are  removed,  am)  the  articles  polished.  The  material"  is 
greatly  hardened  by  the  process,  and  little  liable  to  crack 
or  blemish  during  the  polishing  operation. — J.  T.  D. 

X.— METALLURGY. 

Steel  Wire,  Hardening  of,  in  Molten  Lead.     Diugler's 
Polyt.  J.  1897,  306,  2G4. 

The  wire  is  introduced  into  a  lead  bath  at  a  full  cherry-red 
heat,  but  not  at  a  higher  temperature,  for  at  the  boiling  point 
of  lead,  the  steel  would  be  overheated.  The  wire  should 
"be  thinly  coated  with  chalk  before  heating,  by  dipping  it 
into  a  paste  of  whiting  and  water,  and  then  drying  it.  This 
protects  the  metal  from  any  oxide  of  lead  in  the  lead  bath, 


and  prevents  the  formation  of  hydrogen  hubbies  (and  hence 
unequal  hardening)  when  the  hot  wire  is  plunged  into  water. 
In  water-hardening,  the  chalk  detaches  itself,  and  after  oil- 
hardening  it  may  be  easily  removed  by  rubbing.  The 
process  is  recommended  especially  for  the  hardening  of  wire 
uniformly,  and  without  oxidation  during  heating,  and  is 
especially  suitable  for  the  treatment  of  steel  wire  direct  from 
the  winding  drum,  as  the  wire  may  be  mechanically  and 
continuously  unwound,  passed  through  the  hot  lead  bath, 
and  quenched. — \V.  G.  M. 

Nickel  Production.     Dingler's  Polyt.  J.  1897,  306,  264. 
(From  the  Mineral  Industries.) 

The  firm  Gustav  Menne  and  Co.,  of  Siegen,  produce  electro- 
lytic nickel  harder  than  the  American  product,  and  containing 
a  trace  of  lead.  The  smelting  process  is  held  by  German 
metallurgists  to  be  in  no  danger  from  the  competition  of  the 
electrolytic  method  for  the  treatment  of  ores  free  from 
copper,  inasmuch  as  the  smelted  metal  majr  contain  99 '2 — 
99"5  per  cent.  Ni,  which  result  is  as  good  as  any  attainable 
by  the  latter  method.  But  the  electrolytic  process  may  be 
applied  with  advantage  to  Canadian  ores.  Electro-deposited 
plates,  |  in.  in  thickness,  are  produced  by  the  Balbach 
Smelting  and  Refining  Co.  in  Newark  (N.J.).  They  are 
so  tough  and  elastic  that  they  are  with  difficulty  cut  with  a 
chisel,  whilst  they  do  not  split  or  crack  under  the  hammer 
or  punch.  In  producing  market  nickel,  great  loss  is  caused 
by  the  anodes  breaking  up  and  thus  producing  50  per  cent, 
of  waste,  which  then  has  to  be  re-melted.  The  difficulties 
are,  however,  increased  by  the  use  of  matte  anodes.  At  the 
Balbach  Works,  the  Orford  anodes  contain  (per  cent.)  95  Ni, 
0-55  Cu,  0-75  Fe,  0-25  Si,  045C,  and  8  S,  and  from  them 
arc  obtained  daily  about  1,000  lb.  of  nickel,  containing 
less  than  0-03  per  cent,  of  As,  and  0-02  per  cent,  of  S. 

— W.  G.  M. 

Aluminium  and  its  Alloys,  Impurities  in.     Ed.  Defacqz. 

Comptes  Rend.  1897,  125,  [26],  1174-1177. 
Silicon,  iron,  and  copper  are  still  found  in  commercial 
aluminium  ;  the  author  has  endeavoured  to  find  in  what 
forms  they  exist  in  it.  He  attacked  aluminium  obtained  by 
electrolysis  with  dilute  hydrochloric  acid,  and  analysed  the 
solution  and  the  chocolate-brown  insoluble  residue.  He 
attacked  an  alloy  of  3  parts  of  aluminium,  and  100  parts  of 
copper  with  aqua  regia,  and  another  portion  with  dilute 
hydrochloric  acid,  and  in  both  cases  analysed  the  solution 
and  the  residue.  The  residues  from  the  aluminium,  and 
from  the  actiou  of  aqua  regia  on  the  alloy,  had  the  proper- 
ties of  impure  silicon.  The  residue  from  the  action  of  dilute 
hydrochloric  acid  on  the  alloy  was  more  complex,  and 
contained  copper,  silicon,  iron,  and  aluminium.  The  solu- 
tions all  contained  silica,  probably  resulting  from  the 
decomposition  of  silieides  of  iron,  copper,  and  perhaps 
aluminium.  The  impurities  wtre  distributed  indifferently  in 
the  residue  and  the  solution,  and  therefore  it  would  be  useless 
to  attack  aluminium  with  dilute  acids  in  order  to  effect  their 
separation.— J.  A.  B. 

Glucimtm,  Preparation  of  Alloys  of.  Alloys  of  Glueinum 
and  Copper.  P.  Lebeau.  Comptes  Rend.  1  sy 7,  125 
[26],  1172—1174. 

The  high  temperature  necessary  for  the  reduction  of 
glucina,  its  volatility,  and  the  ease  with  which  the  carbide 
is  formed,  have  prevented  the  preparation  of  the  metal. 
(Conpare  Comptes  Rend.  121,  496,  and  123,  818;  this 
Journal,  1896,  140,  and  1897,  72.)  In  attempting  the 
reduction  of  the  oxide,  several  alloys  have  been  prepared. 
An  intimate  mixture  of  carbon  with  the  oxides  of  glueinum 
and  copper,  test  prepared  by  calcination  of  the  nitrates, 
heated  for  five  minutes  in  the  electric  furnace,  gives  a  rosy 
red  non-homogeneous  ingot,  from  which  a  true  alloy  of 
a  yellow  colour  is  separated  by  fusion,  and  containing  from 
5  to  10  per  cent,  of  glueinum.  The  5  per  cent,  alloy  is 
malleable,  readily  filed  and  polished,  unaffected  by  air,  but 
slightly  tarnished  by  sulphuretted  hydrogen.  Fusion  of 
this  alloy  with  copper  gives  alloys  less  rich  in  glueinum, 
which  are  very  sonorous.  Alloys  of  glueinum  with  other 
metals  have  been  similarly  prepared,  and  are  being  studied 
further.— J.  A.  R. 
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Gold,  The  Action  of  Cyanogen   on.     3.  Park.     Trans. 
Inst.  Mining  and  Metallurgy,  Jan.  19,  1898. 

Tii  f.  experiment!  described  in  the  paper  were  undertaken 
by  the  author  to  ascertain  whether  cyanogen  in  aqueous 
solution  is  a  solvent  for  gold,  iii  the  commercial  sense. 

Discs  of  parted  gold  were  exposed  to  the  action  of  the 
solution,  with  the  following  results  : — 

Series  A. — Gold  Disc  \  inch  diameters  weight, 
0*8  lo  grain. 

Time.  Hours.       Weight  of  Geld.     <;old  dissolved. 


No. 


i  p.m. 

Ill  a.m. 

18 

t  p.m. 

24 

Ilia  in. 

■11 

4  p.m. 

48 

Ill  a  in. 

86 

i  p.m. 

72 

10  a.m. 

!«l 

1  p.m. 

W 

in  a.m. 

III 

drain. 
<i:!4ii 
a  838 
(i:i.f7 
<>  -  ::.-',.- 
d  -.:;) 
Ir.-f.-f2 
li.-f.-fO 
0*828 

0*887 


Grain. 

inilrj 
(iiml 
0-002 
0*001 

0*002 

0*002 
0*002 

If    I.HI 

11-1101 


Total  t-'Mil  dissolved,  0*018  grain  =  8'8  per  cent 

s< ,  irs  B. —  Gold  /V/'m-  ,'*,  null  diameter }  weighty 
0*150  grain. 


v 

Tina-. 

Hours. 

Weight  of  Gold. 

Gold  dissolved. 

Grain. 

Grain. 

0 

la  ii.m. 

.. 

0*160 

i 

t  pan. 

6 

ii  Ha 

0*001 

t 

10  a.m. 

21 

0*148 

IIIHll 

s 

1  fi  an. 

»l 

II  117 

0*001 

4 

49 

n  1  16 

0*002 

B 

1  p.m. 

,-.i 

0*144 

1 1  •  |  in  i 

ii 

In  a  III. 

72 

0*148 

0*002 

Total  gold  diss  ilvi  d,  0*008  grain     B*8  per  cent. 

Tin-  gold  discs  «in   pi d  in  li   -h  portions  of  cyauogen 

solution  after  each  weighing,  except  in   tin-   case   '•!'  Nbs,  7 
and  8,  Series  A.  which  were  returned  to  tin  same  solution. 
Winn  the  discs  were  returned  t..  the  same  solution,  no 
Further  Bolution  of  tin-  gold  could  be  deti  cl 

'['In-  cyanogen  was  made  by  distilling  a  mixture  of  2  parts 
nt'  yellow  prussiate  "t  potash  ami  :i  put-  ol  mercuric  chloride 
in  a  l'  1  >  -  -  retort. 

The  salts  were  powdered,  perfect]]   dried,  ami  placed  in 

a  dry,  "arm  retort.     The  gas  "as  j.assed  through  a  small 

of  distilled  water,  and  collected  in  a  Winchester  bottle 

lining  distilled  water,  tin-  fust  portion  nt'  the  l.m*  being 

!       |  'in.-  saturated  after  passiog   the 

oi  aboal  hall  an  he 

It  is  essential  thul  the  salts   used   for  the  generation  of 

tin  gas  In-  perfectly  dried,  as  in  tin-  presence  .•!   water  the 

following  reactions  take  place: — 

2K,l'Y('yri    I    211. 1 1    |    SHgCI, 
SKCI  4    l,i  1  I  .ii        \ll(   N    i    .',11;..    .    :,Cv.    t    CO. 

Ill,,  pn  S  ii  .<  '\  "  ill  ■  ■  on  ol  'tin  gol  I, 

I  In    s,,lutiiiii  of  considerable  quantities  of  gold   bj   the 

action  of  an  aqu is  solution  of  cyanogen  on  thai   metal 

og  been  reported   In   some  experimenters,  the  author 
iders  thai  such  results  are  probably  due  to  tin-  use  of 

undricd  salts  for  the  preparati f  the  gas     su  h 

"as  proved  to  be  the  case  in  • instance. 

The  antluH  then  carried  out  experimeuts  to  ascertain  the 
behaviour  ol  cyanogen   in  aqueous  solution   towards  gold 

as  existing  ii i.     II re  selected  m>  from  the  Martha 

lode   at  Wailii.      Ii    consist!  l    of  quartz,   was   free   from 

sulphide's,  and    contai 1  the  wold    so  finely  divided    tin 

from  '.in  to  09  per  cent  of  its  value  was  extracted  by   a 

n:i     per    cent.     KCN    solution     at   otic    operation.      It    was 

therefore   s    typical    ore    for   treatment    by    tin     cyanide 

its  assay  value  "as    i/  5».  6i  per  tun.  ami  the 

ratio  of  gold  to  silver  1  to  .1. 

From  this  ore  an  aqueous  solution  of  free  cyanogen 
extracted,  after  72  boars' leaching,  only   0*83  per  cent,  of 


the.  gold  and  1  *13  per  cent,  of  the  siiver  present  in  the 
ore — results  which  were  subsequently  confirmed  by  two 
diffen-nt  series  of  experiments  on  the  same  ore  made  by 
the  author. 

A  sample  of  the  Wailii  ore.  similar  to  that  already- 
described,  was  treated  by  the  author  with  an  a  -ueous  solution 
of  cyanogen  prepared  from  the  undried  salts.  The  extrac- 
tion obtained  was,  after  72  hours'  leaching,  18*8  per  cent 
of  the  gold  and  1 1 -4  per  cent,  of  the  silver  present  in  tin- 
ore. 

The  author  has  conducted  a  number  of  test,  to  ascertain. 
if  possible,  "hat  action  is  responsible  for  the  feeble  solvent 
action  of  the  aqueous  solution  of  cyanogen  upon  gold  ; 
he  states  that  his  results  tend  to  show  that  the  cyanogen 
acts  superficially  on  gold,  forming  a  film  of  cyanide, 
insoluble  in  aqueous  solution  of  cyanogen,  but  readily 
dissolved  by  a  trace  of  ammonium  cyanide,  which  maybe 
formed  by  contact  with  the  atmosphere,  or  during  the 
preparation  of  the  gas.  lie  has  found  it  almost  impossible 
to  make  cyanogen  perfectly  free  from  Ml,.  IK'N,  1ICI, 
and  even  XII ,(  X.  lie  has  noted  (hat  old  solutions  of 
Cyanogen,  showing  sigus  of  decomposition  by  the  deposit 
of  a/ulniie  acid,  have  a  greater  solvent  effect  upon  gold 
than  freshly-made  solutions. 

The,-    j.   ri t(  described  show  that  cyanogen  in  aqueous 

solution  does  not  dissolve  gold,  or  only  so  feebly  as  to  In- 
ineffective  as  a  solvent  for  extraction  purposes 

— K.  A.  P.  D. 

Gold  Extraction  by  the  Direct  Filling  Process  [Cganidt  J, 
Treatment  of  Tailings  on  (he  Witwatersrand.  V.  ('. 
Pengilly.     Inst    of   Mining  and   Metallurgy.    January, 

1898. 

Tin:  above  process  is  now  successfully  worked  at  two  mines 
in  the  district.  The  tailings  from  the  battery  plates  are 
lifted  by  a  tailings  wheel  into  a  launder,  b*f  which  they  are 
conveyed  to  the  slime  separators,  of  which  there  are  two. 
The  slimes  from  the  first  separator  pass  into  the  second, 
thus  saving  tine  sand.    Fifteen  per  cent,  of  the  slime  is 

thereby  eliminated,  and  10  per  cent,  i •■•  is  washed  out 

when  running  the  remaining  palp  into  the  treatment  vats, 
thus  producing  tailings  fairly  free  from  slimes.  Tins,  | 
ings  are  then  drained,  treated  with  an  alkali  solution  to 
neutral  te  the  frei  aoid  from  pyritic  ore,  and  subjected  to 
0 '  6  lb.  of  cyanide  per  ton  of  tailings  in  solutions  of  different 
strengths,  this  treatment  lasting  overs  period  of  six  days. 
The  gold  i-  precipitated  by  sine,  preferably  as  zinc-lead 
couples  containing  l  to  2  per  cent,  of  lead,  t..  overc  ime  the 
on  of  foreign  metals  in  retarding  the  precipitation  of  the 
gold,  which  couples  are  made  by  dipping  the  shavings  into 
weak  acetate  of  lead  Bolution,  The  precipitate,  containing 
■l  jii-i  .  gold  when  dry,  is  agit.it  td  with  a  In  p.-r  i 

solution  nt  sulphuric  acid,  which  dissolves  the  sine  and 
increasi  -  the  gold  contents  to  fr  -m  8?  lo  4S  per  cent.     The 

ball i ibtained  yields  on  average  fineness  of  847  gold  and 

ver.    The  chief  advantages  of  the  direct  filling 
are  ttie  sin  iiler  plant   necessarj  and   the  saving  in  WOI 
A.  W. 

I'  i  traction    by    <  'yanide   tr-ora    Mim  rva    Tailings, 
Black   Reef,    Witwatersrand   Gold   Fields.     W.  I'.  Wil- 
■i       Inst.  Mining  and  Metall.,  lo — 13. 

Tin.  "ie  contains  much  copper,  and  Ibis  ne  lessitates  the  use 
of  stronger  cyanide  solutions  than  those  used  on  the  Main 
Reef,  with  an  11  dwt.  2  gr.  sample  i  0*8  per  cent,  sola* 
lion  gave  in  six  days  an  extraction  of  only  9  dwt.  8  gr., 
whilst  a  o- a  per  cent  solution  extracted   lo  dwt.  5  gr.     ft 

Is  true  that  tl insumplion  of  cyanide  amounted  to  2*78 

and  8*8  lb  p  i  ton  respectively,  but  the  increased  yield  of 
gold  more  than  compensated  for  the  greater  Ins*  of  solvent. 
Fresh  ot  no  trouble  i  acidity .  but   mat 

that  has  stood  I. .raiiy  length  ol  time  may  contain  so  much 
free  sulphuric  aoid  and  iron  sulphate  (from  the  pyrites 
pi.  si  nt  i,  thai  a  special  plant  for  washing  anil  neutralisation 
prior  t.i  extra,  linn  would  lie  required.  In  precipitating,  the 
.    ippcr  first  deposits  on  the  zinc,  and  then  the  gold  on   the 

enppi  r.  but  the  latter  more  slowly  than  it  would  upon  fresh 
zinc— W.  li.  M. 
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Gold  Fields,  of  the  Hauraki  District,  New  Zealand. 
.1.  A.  Wauchope.  Trans.  Mining.  Inst,  of  Scotland,  1897, 
19,  19—4.-,. 

Thk  Hauraki  district  consists  of  a  long  area  (100  miles  in 
length)  of  mountainous  country  in  the  North  Island  of  New 
Zealand.  The  peninsula  is  situated  between  Cape  Colville 
at  the  north,  and  the  Waihi  river  at  the  south  ;  to  the  east 
there  is  a  steep  descent  to  the  Pacific  Coast,  and  on  the 
west  lies  the  Waihou  or  Thames  river,  to  withiu  a  few  miles 
of  Grahamstown.  The  highest  point  in  the  range  is  Te 
Aroha  (3126  ft.),  the  whole  area  is  more  or  less  auriferous, 
but  the  main  gold  belt  varies  in  width  from  12  to  20  miles. 
Gold  has  long  been  worked,  and  sensational  results  hare 
been  obtained  in  the  past.  The  whole  region  has 
suffered  great  geological  disturbances  ;  and  for  the 
most  part  a  series  of  eruptive  rocks  is  presented.  The 
auriferous  deposits  in  general,  appear  to  resemble  the  gold- 
bearing  veins  of  California,  but  they  are  rather  ore-bodies, 
in  which  gold  has  been  deposited  by  percolating  solutions 
than  reins.  The  reefs  for  the  most  part  contain  gold, 
pyrites,  galena,  blende,  ruby-silver,  stibnite,  manganese 
oxide,  pearl  spar  and  calcite,  and  have  been  proved  to  exi.-t 
at  a  depth  of  1,000  ft.  below  the  surface.  In  the  past  it 
would  seem  that  the  miners  abandoned  workings  whenever 
a  rich  shoot  of  gold  ran  out,  or  a  fault  was  encountered,  or 
■when  water  was  struck  in  a  winze.  In  many  cases  the 
extraction  efficiency  has  been  of  the  worst  ;  for  example, 
in  the  Waihi  mine,  the  battery  and  berdan  process  was  used 
for  12  years  before  the  introduction  of  cyauidiug,  and  in 
this  way  out  of  an  assay  value  of  3/.  12s.  per  ton,  only  12s. 
of  gold  was  extracted,  gold  to  the  value  of  3/.  being  run 
into  the  Ohinemuri  river.  These  tailings  were  treated  in 
1894,  and  bullion  to  the  value  of  25,000/.  was  obtained 
within  a  few  months  from  20,000  tons  of  the  material  at  a 
total  cost  of  lo,000/.  Accounts  are  given  of  the  different 
sub-districts  in  the  Hauraki  region,  but  it  may  suffice  to  say- 
that  the  gold  obtained  in  1895  from  the  sections  enumerated 
was  as  follows  : — 

£       s.  d. 

Upper  Thames I!i8,!i25    4    7 

Lower  Thames 31,863    ■  ;    I 

Coromnndel S7,3!H  18    2 

Kuaotuuu 14,685  17    4 

The  estimated  yield  for  the  past  year  is  500,000/.  Besides 
the  product  of  inland  mining,  there  are  millions  of  tons 
of  black  sands  on  the  beach,  which  have  so  far  resisted  all 
efforts  to  recover  the  gold  contained  in  them.  The  cyanide 
process  is  not  available  because  the  solvent  is  attacked  by 
the  iron  compound  of  the  sand  :  but  the  author  proposes  to 
roast  and  concentrate  the  material,  and  so  to  reuder  it 
suitable  for  treatment.  Dredging  is  successfully  applied 
even  at  depths  of  50  ft.,  and  there  are  a  few  localities  in 
which  placer  mining  might  be  profitably  applied.  The 
cyanide  process  obtained  a  foothold  in  1894,  and  since  then 
has  been  adopted  by  15  or  16  companies.  Experimental 
tests  at  the  Thames  School  of  Mines  have  shown  that  25 
parcels  of  ore  subjected  to  cyaniding  gave  an  extraction  of 
84  per  cent.,  and  20  to  the  Washoe  process  gave  an 
extraction  of  66  5  per  cent.,  whilst  2  parcels  were  wet- 
crushed  and  passed  over  amalgamated  copper-plates  and 
gave  an  extraction  of  only  51  per  cent. 

In  looking  to  the  development  of  the  mint  nil  resources 
of  New  Zealand,  there  are  9  points  which  claim  special 
attention  and  by  which  the  contents  of  this  paper  may  be 
summarised  :  (1.)  The  Hauraki  district  from  its  position  and 
from  the  contiguity  of  salt  water  is  pre-eminent  as  regards 
facilities  for  transport  of  machinery,  &c.  (2.)  The  district 
from  its  geological  formation  gives  promise  of  such  develop- 
ment in  the  near  future  that  the  golden  harvest  of  the  past 
will  be  comparatively  insignificant.  (3.)  The  country 
being  mountainous,  the  mines  can  be  worked  level-free  by 
ad'ts,  thus  saving  the  cost  of  pimping  machinery  and 
winding-gear ;  so  that  there  is  no  gold  field  in  the  world 
possessing  greater  facilities  for  economic  test  and  develop- 
ment. (4.)  There  is  abundant  water  for  motive  power  and 
an  unlimited  supply  of  timber — sawn  timber  costing  from 
6*.  to  8s.  per  100  ft.  (5.)  Freights  are  low  and  labour 
cheap.       (6.)    No    topographical    or    climatic    difficulties 


present  themselves.  (7.)  With  the  cyanide  and  other 
modern  processes  even  the  low  grade  rock  may  be  worked 
at  great  profit.  (8.)  The  reefs  are  numerous  and  frequently 
of  great  size  and  richness.  (9.)  The  mines  cannot  profitably 
he  worked  by  individual  effort  or  small  local  companies,  and 
their  development  will  depend  largely  on  the  influx  of 
outside  capital. — W.  G.  M. 

Silver  from    Gold,    Separation    of,  by    Netto's    Method. 

Witter    and    Zuschlag.      Berg-  u.  Hiittenm.    Zeit.    1897, 

56,  405. 
The  authors  have  extracted  the  metals  from  a  number  of 
gold-  and  silver-bearing  ores  with  potassium  cyanide,  and 
treated  the  solutions  by  the  Gopner-Diehl  process.  Thev 
found  that  the  addition  of  cuprous  salt  was  not  necessary 
to  cause  the  precipitation  of  the  gold  on  acidifying, 
and  that  either  sulphuric  or  hydrochloric  acid  might 
be  used.  With  stronger  cyanide  solutions,  acidified  with 
sulphuric  acid,  2  to  4  grins,  of  gold  per  c.c.  remained 
in  solution,  according  to  temperature  ;  acidifying  with 
hydrochloric  acid,  at  most  1*0  to  15  grm.  so  remained. 
This  is  caused  by  the  formation  of  uuricyauides,  which, 
however,  are  broken  up  at  50°  C,  when  the  gold  is  com- 
pletely precipitated.  Netto's  statement  that  on  acidifying 
a  gold-silver  solution  in  potassium  cyanide  with  hydro- 
chloric acid,  the  silver  alone  falls  and  all  the  gold  remains 
in  solution,  is  not  in  accordance  with  the  facts. — J.  T.  D. 

Tinfoil,  Determination  of  Lead  and  Antimony  in. 
A.  Sevda.  Zeits.  fur  offentl.  Chem.  3  304  ;  Analyst, 
1897,22,  [261],  331. 

See  under  XXIII.,  paye  184. 

Phosphorus,  Rapid  Estimation  of  [in  Iron].  H.  Wdowis- 
zewski.  .Stahl  u.  Eisen,  1897,  814;  Chem.  Centr.  1897 
2,  [21],  103S. 

See  under  XXIII.,  page  184. 

Lead,  Fire  Assay  for.     J.  F.  Cannon.     Eng.  and  Mining 
J.  1897,  64,  [21],  604. 

See  under  XXIII.,  page  184. 

Sodium    Thiosulphate,  Action   on  Sulphates,  Nitrates,  and 
Metals.     J.  Girard.     Kev.  Chim.  Ind.  1887   8   361. 

■See  under  XXIV.,  paye  189. 


PATENTS. 

Ores,  Refractory,  containing  Gold.  Sillier,  Nickel,  and  the 
like.  Improved  Method  ami  Apparatus  for  Treating. 
J.  E.  Preston,  London.     Eng.  Fat.  6051,  March  8,  1897. 

In  the  base  of  a  low  wide  blast-furnace  is  a  narrow  central 
vertical  flue  with  perforations.  Within  this  flue  is  a  pipe 
through  which  a  part  of  the  fan-blast  used  for  the  tuyeres 
is  diverted.  The  ore  is  fed  into  the  blast-pipe  from  a 
hopper  and  is  thus  swept  by  the  current  of  air  into  the 
furnace  through  the  central  tube,  and  then,  after  becomiuo- 
heated  to  incandescence,  it  impinges  upon  an  inverted 
cone.  Metallised  products  are  thus  to  be  deflected  back 
into  the  furnace,  whilst  the  remaining  dust  is  carried  on 
and  deposited  beyond.  A  tap-hole  is  provided  to  run  off 
the  metallic  portion  after  fusion.  —  W.  (i.  M. 

Precious  Metals  from  Minerals,  containing  them,  Impts. 
in  Extracting,  and  Apparatus  therefor.  B.  Becker, 
Eupen,  Germany.     Eng.  Pat.  721S,  Mar.  19,  1897. 

The  apparatus  consists  of  a  conical  dissolving  vat  which 
may  or  may  not  be  lined  with  amalgamating  plates  for  the 
recovery  of  a  portion  of  the  precious  metal,  and  a  system 
of  pipes  and  a  rotary  pump  by  means  of  which  the 
solvent  fluid  is  circulated  through  the  vat.  This  apparatus 
may  be  used  alone  or  in  conjunction  with  an  electrolytic 
vat  through  which  the  fluid  containing  the  metal  in  solution 
is  circulated  by  means  of  the  same  pump,  and  returned  to 
the  vat  to  dissolve  a  fresh  portiou  of  the  ore. —  G.  H.  R. 
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Gold,  WetProct  I     \racting,  from  Gold  Ores  or  Gold 

Ore  Waste.  J.  I.andin,  Stockholm,  Sweden.  Eng.  Pat. 
18,«lo,  Jan.  11,  1897.     (Under  Iriternat.  Convent.; 

Jin.  gold  is  extracted  by  the  chloride  or  bromide  of  a  metal 
which  i-  capable  of  forming  a  higher  chloride  or  bromide 

with  chloi r  bromine.     Thus  the  ore  is  leached  with  a 

chloride  of  lead  solution  containing  also  chloride  of  lime 
and  free  acid.  '• '"  chlorine  is  s*id  to  act  on  the  1.  ad  -alt 
forming  a  snpei  lead  which  then  attack-  the  gold, 

forming  the  normal  chloride  of  lead  again  and  chloride  of 
gold  Bolotion. — A.  W. 

Colli.  Stlr.r.  in-  f'i</</nT  .-  Impts.  in  the  Treatment  of  Ores 
or  othei  Matters  containing,  for   the   Obtainmeni   of  the 
Metal   therefrom        A.    Etard,    1'ari-.      Eng.    Pat.    880, 
Jan.  12,  1897. 
The  claims  are  for  the  extraction  of  gold,  silver,  or  copper 
from  ore-   bj  means  of  a  weak  and  cold  solution  of  hydro- 
chloric  acid,    in   i junction   with   an   alkali    manganate, 

permanganate,  or  a  chlorate,  perchlorate,  chromate  or 
bichromate.—  A.  W. 

Qold,   Impts.   in   Extracting,   from    Ores.     C.  Wichmann, 

London.  Eng.  l'at.  1778,  Jan.  22,  1897. 
Tiik  ore  i-  crushed,  dried,  crushed  again,  and  separated  by 
sieves  into  three  grades  -coarse,  middle,  and  dust.  The 
radi  is  roasted  and  extracted  by  amalgamation,  the 
second  is  treated  with  cyanide  solution  in  vats,  and  the  third 
i-  extracted  with  a  solvent  in  a  vessel  conveniently  arranged 
for  the  agitation  of  the  pulp. — A.  \V. 

Gold,    Im/'ls.    iii    Apparatus   for    Extracting,  from   Ores. 
l;   Hodgson, Shirley wich.   Eng. Fat.  1508, Jan   19,1897. 

Tin',  ore  i-  washed  down  inclined  troughs,  with  longitudinal 
,-u],s  made  ol  balf  tubes  placed  at  short  interval-  right 
across  the  bed.  The  cups  contain  mercury  and  the  ore  is 
washed  in  and  but  of  them  on  its  way  down  the  trough. 
It  i-  discharged  into  an  elevator  which  raise-  it  to  the  upper 
.■ml  of  another  trough  of  similar  design  and  so  on  in  series. 

The  cups  me  i le  to  slide  into  position  so  that  they  can 

!„  removed  with  the  amalgam  when  nee  ssary.— A.  W. 

Gold  <■<    ■  Wetal,   Improved    Method  and 

Machinery  or  Apparatus  for  Extracting, from  Crushed 
Ore  in  Material  containing  if.  A.  S.  !■'.  Robinson, 
Wantage.     En  ■    Pat.  516,  Jan.  7,  1897. 

An  externally  amalgamated  revolving  horizontal  dram,  with 

jt-  I, over  -  I  'lipping  into  water,  has  it-   uppe'r  out- 

ward surface  fed  witb  ore.  In  the  water  trough  underneath, 
i-  a  -erie-  ol  amalgam  ited  paddles  and  rollers  supported  on 
endless  chains,  dipping  and  travelling  into  the  water  and 
on!    again  over   chain  wheels   al  each  end.     The  ore  falls 

from  the  revolving  drum  on  to  these  paddles, and  is  ci d 

forward  bj  them  along  the  curved  amalgamated  bottom  of 
Lrough  to  an   inol d  shuto  al  the  end,  down  which  it 

lulls   .Hid  LI  I      see I      I e||      ,,  I'll     paddle-     of 

similar  coostrui  I  ol   tbe    scries. 

The  di inn  and  lated  pan-  are  subjected  to 

air  blasts  to  pari  illj  di)  them,  so  thai  the  ore  and  amalga- 

only  partially  damp. 

—  A.  \V. 

/'„,e  fi       Ores,    Heating   ami    Roasting,    Impts,    in. 

\\      p.    rhompsou,    Liverpool.      Prom    W.    E.   Koberts, 

.1     1,1..  lord,  and   !■'.  P.   Davids all  of  Hntl 

Montana.  I    8.A.     Eng.  Pat.  84,122,  Oct.  IB,  1897 

Is  -ingle  or  in  superimposed  multiple-stage  btarths,  a  slot 
i-  proi  ided  along  each  tide  of  the  •    t|,c 

level  of  everi    hearth,     Outaide  the  slol  is  a  (rack  upon 

which    roll-     the    end    support    Of   a    rake,    which    i-    pa 

across  the  furnaci  rhe  mechanism  ol  the  rake  i-  thus 
outside  the  furnace.  rhe  root'  or  various  stages  of  the 
furnace  are  supported  bj  brackets  attached  to  uprights  at 
frequent  Interval*,     in  single  stage  hearths  the  rak,-  travels 

backwards  and  forwards  fro nd  to  end,  but  in  those  with 

multiple  singes,  the  i  from  one  stage  to  the  next. 

— w.  <;  M. 


Steel,    Impts.   in   the  Manufacture  of.    J.   W.   Spencer, 
Neweastle-on-Tyne.      Eng.  Pat  28,836,  Dec.  16, 

This  process  is  a  combination  of  the  basic  Bessemer  and 
open-hearth  methods.  The  pig  iron  i-  blown  in  a  basic- 
lined  convener,  into  which  i-  also  introduced  oxide  of  iron, 
as  ore  or  scale,  and  lime.  Tbe  oxide  of  iron,  besides 
assisting  the  oxidation  of  the  impurities,  helps  the  slug  to 
retain  these  impurities  when  oxidised,  thus  saving  the 
necessity  of  an  after-blow  to  remove  phosphorus.  The 
charge  is  then  run  fro  Dverter  into  an  open-hearth 

furnace  containing  scrap  or  pig  iron,  or  both,  when  the 
uecessar*,  additions  of  carbon,  manganese,  &c.  are  made. 

—A.  \V. 

Steel,  Impts.  in  the  Manufacture  "l\     C.  de  E.  Llatas, 
Pan-,     Eng.  Pat,  28,880,  Dec.  16,  1896. 

To    produce    steels  of    various    grade-,   a   cording    to  their 
requirements,  the  metal  is  first  made  to  contain  the  nei 
sary  amount  of  carbon,  and  then  the  m  ind  silicon 

are  added  in  definite  inver-  ■  i  roportions.  A  table  of  these 
proportion-  is  given,  starting  with  a  mild  steel  containing 
0'  15  per  cent,  of  carbon,  0'  625  of  manganese,  and  0'OS 
silicon.  For  every  increase  of  0-05  of  carbon,  the  mnnga- 
ne  decreases  0*025  and  the  silicon  increases  0*025  per 
cent.,  until  a  hard  steel  is  reached  containing  1*00  of 
carbon,  0*^t>  of  mang  inese,  Bnd  0*  45  per  cent,  of  silicon. 

—  A.  \V. 

Iron.  Melting,  Process  of;  Impts.  in  or  relating  in. 
T.  Doherty,  Lambton,aud  P.  I>  Crear, Hamilton, both  in 
Out.,  Canada.  Eng.  Pat  2226,  Jan.  -jr.  1SS7. 
Tin  nse  of  steam  in  cupula-  was  protected  by  Bog.  Pat. 
8868,  of  1896,  of  which  this  is  an  extension.  The  steam 
niu-i  be  introduced  inexactly  the  right  proportion;  if  in 
insufficient  quantity,  no  benefit  results  ;  if  in  exec--,  harm 
is  done.  The  steam  is  introduced  through  a  narrow  and 
horiz"  •  ii  concentric  pipe  in  each  tuyere,  |  io.  pipes  com- 
municating with  a  1  in.  main  pipe  sulHcing  for  cupolas 
with  a  diameter  of  less  ihau  j  ft.  6  ins.    The  quantity  of 

steam  used  is  controlled  bj  a  k  ou  each  of  the  nana 

pipes.  V.n  ordinary  cupola  may  be  used;  it  is  started  as 
u-iial,  and  -team  i-  first  let  in  when  the  water  from  the 
bed  sand   is  evaporated  (from  10  to    15  mill,  after  the  air- 

blasl   ia  -toted       T« rtain  indications  of  the  correct 

proportion  of  steam  exist.  One  i-  the  formation  of  a  name 
or  aureola  within  the  cupola  at  the  mouth  of  each  tuyere; 
this  may  I"-  -ecu  through  the  ti-u.i!  sight  hole  t  >  have  a 
bluish  centre  and  a  yellow  or  reddish-yellow  fringe.  The 
other  is  the  evolution  of  a  multitude  of  bright,  tl  ishing, 
white   -park-,  which  rise   ab  "it    -    in-,    from   the  surface   of 

the  metal  a-  it  flows  from  tic  tap-hole.     The  emission  of 
Idish  -park-   inde  io-  an  insufficiency  of  -team, 
whilst  the  entire  absi  nee  nf  spat 
steam  being  employed,     tV.  G    M 

Steel  or   Nickel  Steel,  mil   Articles  modi  -    .  /  or 

Nickel  Steel,  Impts.  in  Oie  Manufacture  of,  ami  in 
Apparatus  employed  tlterein.  Ik  K.  Jamison,  Philadel- 
phia, I  .S.A.     Ei  g.  Pat.  B578,  April  8,  1897. 

Till,    steel    Ot     nickel    sti  el  red     heat 

and    then    plunged,  wholly    if   the    entire    piece   is   to  be 
hardened,  or  partially  if  onh  the  surface  is  to  bo  so  tr,  n 
into  a  bath  containing  to  everj  gallon  of  water,  :t  oz.  each 
of  spirits  of  nitre,  aqua  ammoniac,  sulphate  of  /.inc.  and 

sulphate  of  rdu i  and  ammonia,  with  -i  oz.  of  ammonium 

chloride,  aid  ii  oz,  nf  glycerin  Ike  steel  i-  left  in  this 
hath  at  a  temperature  "I  about  II"  to  lUj  K  for  about 
:lu  or  40  minutes,  whereby  it  undergoes  a  molecular  change 
and  becomes  fibrous  aud  hardened.  When  low-grade 
is  thus  to  he  face-bardeued,  il  ma;,  he  partly  immersed,  and 
hot  plate-  ina\  then  he  applied  to  the  hack.  Agaiu  the 
metal  may  be  lac,  hardened  to  an\  desired  depth,  and  then 
be  superficially  softened.  \  special  arrangement  ol  plant  is 
protected.    This  consists  of  a  tank  with  a  ci  avey- 

ing  tic  ingots  and  lowering  them  into  it.  an  overflow  pipe 
v  ith  a  valve,  leadiog  to  a  reservoir,  a  pump  to  convey  the 

Ihpiid  through  a  worm  placed  in  a  lank  with  a    play  ing  r,  -.- 

above    for    il"-   purpose   of   ling  ii.  to   an   upper  cistern 

from  which  it  is  again  led  into  the  hardening  lank. 

—  \\     ',.  M. 
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■Steel  and  Wrought  Iron  of  Superior  Quality,  New  Con- 
struction  of  Converter-Apparatus  for  Producing.  T. 
Levoz,  Stenay,  France.     Eng.  Pat.  27,546,  Nov.  23, 1897. 

The  converter  is  roughly  of  dumb-bell  shape  supported  in 
a  horizontal  position  by  trunnions  placed  on  either  side  of 
the  connecting  channel.  The  chamber  at  one  end  is  pro- 
vided with  side-  or  bottom-blowing  tuyeres,  and  with  an 
aperture  at  the  top  for  introducing  the  charge.  'Ibis 
aperture  is  closed  during  the  period  of  the  blow,  and  the 
gases  pass  through  the  horizontal  channel  into  the  opposite 
chamber,  and  thence  through  an  opening  in  the  roof 
thereof.  When  this  chamber  is  thoroughly  heated,  scrap 
as  introduced  into  it  through  the  escape-vent  for  the 
gases,  and  finally  the  usual  additions  are  made  through  the 
same  opening. — W.  G.  .M. 

Zinc  Blende  and  other  Ores,  Impts,  in  the  Reduction  of, 
and  Recovery  of  the  Lead  with  other  Metals  thcr<  from. 
H.  R.  Angel,  London.     Eng.  Pat.  1034,  Jan.  14,  1897. 

The  ore  is  mixed  with  sodium  sulphate  and  small  coal, 
and  fused  in  an  open-hearth  gas-furnace.  The  lead,  con- 
taining most  of  the  silver  and  gold,  is  tapped  out,  whilst 
the  volatile  metals  (zinc,  &c.)  are  to  be  collected  in 
chambers.  Any  residual  gold  or  silver  is  removed  by 
adding  galena  to  the  molten  slag.  Jf  uncalcined  or  im- 
perfectly calcined  ores  are  used,  about  as  much  zinc  oxide 
as  there  is  sulphur  left  in  the  ore  is  to  be  added  to  the 
charge.  This  oxide  is  to  carry  off  the  sulphur,  and  is  to 
be  recovered  in  the  flues  for  use  again.  An  alternative 
method  of  heating  is  given. — W.  G.  M. 


£inc  from  Zinciferous  Gases  in  the  Distillation  and 
Smelting  of  Zinc  ;  Process  of  Recovering.  A.  M.  Clark, 
London.  From  R.  H.  T.  Bieweud,  Clausthal,  and  Actieu 
Gesellsch.  f.  Zink  Industrie,  vormals  YVilheim  Grillo, 
Neumuhl-Hauiboru,  Germany.  Eng.  Pat.  30,152,  Dec.  3i, 
1896. 

In  the  condensation  of  zinc,  gases  as  highly  concentrated 
as  possible  should  be  used  ;  access  of  air,  water  vapour,  or 
carbon  dioxide  to  the  gases  should  be  prevented ;  the 
temperature  of  the  latter  should  not  fall  below  450°  C. 
before  the  completion  of  condensation  ;  and  the  deposition 
of  liquid  drops  of  zinc  should  be  facilitated.  The  almost 
complete  condensation  of  the  zinc  in  liquid  form,  without 
formation  of  zinc-dust,  whether  from  retorts  or  blast-furnaces, 
is  sought  in  this  process.  To  this  end  the  zinc-bearing 
gases  are  dry-filtered  through  condensers  filled  with  frag- 
ments of  charcoal  or  other  porous  or  rough  substance,  the 
direction  of  the  gaseous  current  being  reversed  from  time 
to  time.  In  retort  practice,  two  groups  of  any  convenient 
number  of  retorts  communicate  with  a  horizontal  condenser 
(sloping  slightly  towards  the  middle  from  each  end),  each 
group  being  placed  on  the  opposite  side  of  a  central  de- 
pression and  sump  provided  with  a  deflecting  plate,  which 
causes  the  gases  to  pass  down  one  side  of  the  depression 
-and  up  the  other  side.  At  each  end  of  the  condenser  is  a 
vent,  which  may  be  opened  at  will.  The  groups  of  retorts 
and  the  vents  are  used  alternately,  so  that  the  gases  pass 
through  the  condenser  from  end  to  end  before  escaping, 
and  in  alternate  directions.  The  condensed  zinc  collects 
in  the  sump,  and  is  drawn  off  from  time  to  time. — \V.  G.  11. 

Lead  Sulphide   Ores,  Method  of  Treating.     S.  Ganelin, 
Philadelphia,  U.S.A.     Eng.  Pat.  26,046,  Nov.  9,  1897. 

In  the  absence  of  water,  lead  sulphide  reacts  with  fused 
zinc  chloride  to  form  lead  chloride  and  zinc  sulphide  by 
simple  exchange.  Lead  and  silver  sulphides  are  therefore 
projected  into  a  melted  charge  of  anhjdrous  zinc  chloride. 
Subsequently  the  lead  is  to  be  separated  either  by  introduc- 
tion of  zinc,  or  by  leaching  out  the  chlorides  (the  silver 
accompanying  the  lead).  Lead-zinc  sulphides  may  be 
similarly  treated,  the  unaltered  zinc  sulphide  bein<r  left 
behind  on  leaching.  In  place  af  zinc  chloride,  cryolite  or 
aluminium  fluoride  may  be  used,  in  which  case  aluminium 
sulphide  is  formed. — W.  G.  M. 


Metallic  Coating  of  Objects  of  Stone,  Plaster,  and 
Analogous  Substances,  Impts.  in.  A.  de  Boischevalier, 
Paris.     Eng.  Pat.  5022,  Feb.  24,  1897. 

The  objects  are  immersed  in  a  bath  of  melted  animal  or 
vegetable  wax  till  thoroughly  impregnated,  removed,  and 
the  superfluous  wax  brushed  off.  After  cooling,  they  are 
coated  with  plumbago  moistened  with  petroleum  spirit, 
dried,  well  brushed,  and  then  immersed  in  a  coppering  bath 
in  the  usual  way.  When  the  immersion  of  the  object  in 
melted  wax  is  impracticable,  the  surface  is  well  brushed 
over  with  a  coating  composed  of  wax,  benzine,  petroleum 
spirit,  resin,  linseed  oil,  and  plumbago;  thus  prepared,  it  is 
immersed  in  the  coppering  bath. — J.  T.  D. 

XI -ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)—  ELECTRO-CHEMISTRY. 

Gases  prepared  by  Electrolysis,  the  Reputed  Active  Con- 
dition of.  F.  Winteler.  Zeits.  f.  Elektrochem.  4,  [14], 
342. 

See  under  XXIV.,  page  189. 

PATENTS. 
Chicrates  of  Sodium  and  Potassium,  Impts.  in  the  Means 
employed  in  the  Electrolytic  Production  of  the.      [Cathode 
Tank.]     T.  Parker,  Wolverhampton.     Eng.  Pat.  25,631, 
Nov.  14,  1896. 
The  electrolytic  vessel   is  formed   of  iron  or  other  suitable 
metal  and  acts  as  cathode,  either  alone,  or  in  combination 
with  metallic  plates  connected  with  it      The  anode   consists 
of  pieces  of  carbon  or  platinum  suspended  in  the  electrolyte 
which  is  maintained  at  a  temperature  of  30°  to  40J  C,  ami 
covered  with  a  layer  of  pumice  or  other  non-conducting 
material,  such  as  cork,  diaphragms  being  dispensed  with. 

— G.  H.  R. 

Ozone,  Impts.  in  and  applicable  to  Means  far  Electrically 
Obtaining    and   Employing  tin-  same  for  Curative  and 
other  Purposes.     \ 'Wire  Gauze  Electrode,']     E.   Bdhm, 
London.     Eng.  Pat.  615,  Jan.  9,  1897. 
The  ozoniser   consists  of  an  inner  glass  vacuum  tube  con- 
taining a  wire  gauze  cylinder  or  spiral  of  interlaced  wire, 
connection  with  which  is   made  by  means  of  a  loop  of  wire 
fused  into  the  glass.     Over  this  inner   cylinder  is  drawn  a 
sleeve  of  wire  gauze  connected   to  the  opposite   pole  of  the 
electrical  circuit.     This   ozoniser  is    enclosed    in    an    outer 
glass   cylinder  provided   with  union    pieces  through  which 
pass  the  leads,  and  with  a  mouth-piece  or   nozzle  by  means 
i if  which  the  ozane  can  be  applied  as  desired. 

— G.  II.  R. 

Ozo-e,  Impts.  in  Electrical  Apparatus  for  the  Production 
of,  or  for  other  purposes.  A.  Verley,  Paris,  France. 
Lng.  Pat.  1337,  Jan.  18,  1897. 
In  order  to  increase  the  frequency  of  the  alternate  electric 
discharges  passing  through  the  ozoniser,  this  is  not  connected 
direct  to  the  transformer,  but  a  eonde  lser  is  interposed,  one 
sheet  of  the  ozoniser  being  in  metallic  connection  with  one 
plate  of  the  condenser,  whilst  the  connection  of  the  other 
-beet  with  the  other  plate  of  the  condenser  is  interrupted 
by  an  air  space  so  that  the  alternate  discharge  of  the  con- 
denser produces  Hertzian  waves  in  the  ozoniser. — G.  H.  R. 

Electrical  Accumulators  [Electrodes  covered  with  Rubber], 
Impts.  in.  E.  Heyl,  Manchester.  Eng.  Pat.  4916, 
Feb.  23,  1S97. 
Claim  1.  "In  accumulators,  a  positive  electrode  made  from 
lead  or  other  metal  in  the  form  of  fine  threads  or  strips 
pressed  closely  together  to  form  a  porous  plate,  the  plate 
being  afterwards  dipped  into  rubber  or  like  solution  [con- 
taining suspended  material,  chromate  of  lead]  lorming  a 
film  around  each  thread,  which  film  is  afterwards  treated 
so  as  to  render  it  porous,"  &c.  It  is  proposed  to  cover  the 
grids  of  paste  accumulators  with  spongy  vulcanised  rubber, 
covering  the  paste  with   a   sin.ilar  film,  and  covering  the 

F 


160 


THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTBI. 


[  Feb.  | 


sui'l  threads  or  Btrips  1>\  thin  strip-  of  rubber  wound  around 
them  and  afterwards  vulcanised.— J.  C.  B. 

Electric  Batteries   [Zinc-Carbon  .Impts.  relating  to.     L. 

J.  II.  Rochatte,   Paris.     Eng.  I  at.  24,019,  Oct.  28,  1896. 

[Date  claimed  I".  I.  C,  April  21,  189G.] 
I  in.  "  exciting  liquid  "  is  :  Bichromate  of  soda,  250  grms. ; 
sulphuric  acid,  300  gnns. ;  water,  ISO  grins.,  prepared  "in 
a  cold  state."  Claim  I.  "An  electric  battery  comprising 
an  outer  vessel  containing  water  in  which  is  plated  an 
annular  porou-  vessel  or  cell  containing  the  exciting  liquid 
and  consisting  of  two  concentric  cylinders  fixed  to  the 
bottom  of  the  outer  vessel,  rod- of  carbon  united  at  then- 
upper  pari  and  forming  the  positive  electrode  which  is 
immersed  in  the  Baid  exciting  liquid,  and  sine  cylinders 
forming  negative  electrodes  placed  in  the  water  outside  the 

annnlai  vessel  anil  in  the  centre  of  the  same."  See.  Other 
claim-  relate  to  "emptying  and  feeding  the  elements," 
and  making  electrical  connections  bj  means  of  "pure 
nickel." — J.  t     IJ. 

Electrolytic  Apparatus,  Parous  Diaphragms  for  [Vitrified 
Magnesia,  jr.],  Impts.  in.  3.  I>.  Darling  and  ('.  L. 
Han  elphia,   I    S.A.     Eng.  Pat.  22,236,  Sept. 

28,  1897. 
Claims:   1.  .  .  .  "in  porous    diaphragms    for   electrolytic 
apparatus,  lb.- combination,    with    a  support,  of  a   granular 
filling  consisting    principally    of    vitrified  oxide    or  oxides 
[magi  fused  in   an  electric  furnace,  then  crushed] 

substantially  resistant  to  combination  or  fluxing  by  a  fused 
hydroxide  or  other  above  specified  compound  ['alkaline 
hydroxides,  or  the  haloid  -alts  of  alkali  metals,  or  the 
alkaline  earth  metals,  or  the  nitrates  or  sulphates  of  such 
metals '  under  the  conditions  of  electrolysis."  ...  '■*.  .  . 
"agranular  filline;  consisting  principally  of  vitrified  mag- 
nesia.". .  .  ■  "  the  combination|of  a  pair  of  cylindrical, 
orated  Bitpports,  arranged  with  an  interspace  between 
them  :  b  se  ■  fi  r  S&id  supports,  an  intermediate  granular  tilling 
consisting  principally  of  vitrified  magnesia  arranged  in  the 
interspace  between  Said  BUpp  rtsj  and  an  annular  top  of 
cement  above  -aid  filling  the  '  filling'  constitutes  the  primary 
feature  of  this  invention         3   C.  IJ. 

Chemical-Electric  Generators,  Impts  in.    [Zinc-Lead  Per- 

■  i  'duple.]  II.  K.  Bess, Syracuse, U.S.A.  ling.  1'at. 
25,886,  Nov.  -J,  1897. 
rBB  battery  consists  of  an  outer  casing  which  contains  the 
electrolyte,  preferably  zinc  sulphate  solution,  within  which 
are  placed  alternately  the  positive  and  negative  plates. 
The  former  consist  of  a  perforated  casiug  of  metal,  such 
a-  aluminium,  and  contain  a  fluid  amalgam  of  zinc,  the 
perforation-  bein  th  porous  non-conducting  plugs ; 
or  the  amalgam  may  be  contained  in  casings  of  porous 
nonconducting  material.  The  negative  electrodes  consist 
of  perforated  carbon  casings  containing  semi-fluid  paste  of 
peroxide  of  lead  and  sulphuric  acid,  and  openings  are  pro- 
vided in  the  bolt -  of  each  - i  plates  foi  rem. .vine  the 

spent  material,  while  conduits  are  provided  for  supplying 
active  material  to  the  casings,    and   non-conducting 
separators  which  ire  open  at  the  bottom,  keep  the  pis 
apart.-   (i.  II.  IJ. 

Electrical  Batteries  ["Storage  "  Electrodes,  Jr.],   Impts. 

in.      \V.  \Y.    Ilatiseom     and     A.     Hough,     Sar.    I-'i.um 
I    -  A       I  •  ■      Pat  25,703,   Nov.  .'.,  IK'iT. 

(  i  vim  1.  "The  method  of  constructing  elements  for  storage 
batteries  consisting  in  electrolytically  producing  slab-  of 
spongy  had  from  litharge  and  sulphate  of  ammonia,  then 
compressing  pans  thereof  to  a  denser  mass  to  form  supports 
for  the  said  elements."  ...    2.  .  .  .  "  mixing  litharge  and 

IT,  setting    the    same    by    adding    Bulphate    of    ammonia, 

dissolving  out  part  ol  the  sugar  and  electrolytieallj  reducing 

to  spongy  lead,  Sfcc." — I.  C.  II. 

iccumulatm  Plates,  Impts.  in   thi    Preparation  <<f.      Or. 

C,  A.  Bennett,  Godeaberg,  Germany.     Bog.  Pat.  26,441, 

18,  1897. 

"  Tin     improvement    consists    essentially   in    the   use    of 

plumbic  ovale  ami  peroxide  prepared  from  electrolytic  white 

lead  or.  electrolytic  plnmbic  hydroxide."    "By  means  oi 


the  process  detailed  in  Eng.  Pat,  1  1,801,  lsuj  (this  Journal. 
189  J,  975),  a  white  lead  may  be  obtained,  a  given  volume  of 
which  weighs  about  one  half  of  an  equal  volume  of  the 
product  previously  on  the  market.  In  like  manner  the 
plumbic  oxide  anil  peroxide  obtained  from  this  product  of 
the  electrolytic  pn.ee--  i<  about  one  bait  as  heavy  as  the 
finest  and  lightest  kind  of  the  respective  compounds 
hitherto  produced"  .  .  .  "these  lead  oxides  possess  a 
degree  Of    purity    previously    unattained."        The    claim    is  : 

'■  preparation  of  accumulator  plates  characterised  by  the  use 
of  plumbic  oxide  or  peroxide    prepared  from   electrolytic 

white  lead  or  electrolytic  lead  hydroxide,  for  the  purpose  of 
diminishing  the  weight  of  the  plates  and  of  increasing  their 
capacity  in  consequence  of  the  extreme  fineness  of  division 
and  purity  of  these  oxides." — J.  C.  I!. 

(£.)— EUECTRO-MBTALLUBGr. 

Electrolytic  Copper-baths  in  America,  Treatment  of  tpent. 

T.  like.    Zeite.  f.  Elektrochem.  4,  (1898),  309— 3i:t. 

Is    the    electrolytic   refining    of  copper,    the    baths,    after 

several  months'  use.  bee e   mor less  saturated    with 

impurities  which  come  from  the  an.,  le  -  .upper.  Unless 
these  impurities  are  from  time  to  time  removed,  they  are 
partially  deposited  on  the  cathodes  and  make  these  unsuit- 
able for  drawing  into  wire.  The  baths  also  become  gradu- 
ally richer  in  copper  sulphate,  owing  to  the  solvent  action 
of  the  acid  electrolyte  upon  copper  :  this  effect  is  increased  by 
the  evaporation  ol  water  from  the  warm  solution.  The  old 
solution  may  either  be  freed  from  its  chief  impurities)  arsenic, 
antimony,  and  iron)  and  then  returned  to  the  bath  :  or  a 
portion  ol  it  (replaced  by  fresh  electrolyte)  maj  be  i.  -moved 
and  worked  up  for  copper  sulphate  and  other  compounds. 

Arsenic  maj  be  present  in  the  anodes  either  as  the  metal 
or  as  arsenate.  In  the  former  case  it  goes  into  solution 
during  th.  electrolysis  as  arsenious  acid,  but  does  not  dt  j 
on  thi'  cathodes  until  the  bath  i-  saturated  with  ars.  niou* 
acid.  In  the  latter  case,  if  the  bath  be  neutral,  the  arsenic 
will  be  found  wholly  in  the  form  of  a  spongy  deposit  :  it' the 
solution  be  aei.l,  the  arsenic  will  be  found  in  the  bath  as. 
arsi  nie  acid.  Antimony  i::  the  .modes  goes  partly  into 
in  i  from  which,  after  standing  for  some  time,  it  i> 
partially  precipitated)  and  partly  remains  as  basic  sulphate 
on  the  anode.      Iron  in  the  anodes  goes  into  solution. 

Th.  following  methods  of  dealing  with  the  impurities  are 
employ etl  in  various  large  copper  works  in  Amerioa :— In 
Baltimore,  s  pan  (about  one-fifth)  of  the  electrolyte  is 
periodically  removed  and  worked  op  for  oopper sulphate, 
for  which  tlier.-  is  a  ready  Bale  (to  the  Western  l  niou 
liieeraph  Co.).  The  mother-liquor  i-  treated  with  scrap- 
iron  to  recover  the  remaindi  opper.  The  composi 
tion  of  the  bath  is  kept  a-  constant  as  possible  by  adding 
freshly  prepared  solution.  A  similar  method  is  followed  at 
the  Balbach  works  in  Newark.  The  direct  working.. 
the  old  baths  for  copper  by  cementation  or  precipitation 
with  iron  is  not  found  to  be  a  success,  principally  beos 
the  iron  sulphato  thus  obtained  is  not  i.-a.liu  solubje.  It 
is  understood  that  the  purifying  pioe.-ss  used  at  Inaeonda 
lata  in  passing  the  used  solution  repeatedly  through  a 
layer  of  oxidised  .opper.   bo   as    to    partially   precipitate 

antimony  and  bi-inuth.  and  in  oxidising  the  solution  (now 
nearly  neutral  and  saturated  with  copper)  bv  means  Ol  air. 
B0   a-   to   partially   precipitate   iron.   8tc.       One  of    the   best 

methods  odnsists  in  purifying  the  old  solution  in  special 
electrolytic  baths  in  snch  a  way  as  to  deposit  the  im- 
purities (ehietlv  arsenic  and  antimony)  upon  copper 
cathodes,  the  anodes    being  of    lead.      A   current  is 

which  is  not  strong  enough  to  deposit  iron,  although  it 
will  deposit  copper,  antimony,  and  arsenic.  The  solution, 
freed  from  arsenic  and  antimony,  is  returned  to  the  ordii 

bath,  and  this  goe-  on  until  the  bath  contains  BO  much  irou 
that  it  is  necessary  to  remove  lie  iron  or  work  up  the  solu- 
tion for  copper  sulphate.  In  the  Western  states  the  latter 
ess  i-  resorted  t<>  as  car  -ly  a-  possible,  because  . -.■-  per 
sulphate  there  doe-  not  find  a  ready  sale.  — !).  I).  J. 

Precipitated  Metals,  Occlusion  of  Gases  In/.     V.  Winteler. 
ZeitS.  f.  Klektrochem.  4,"  [14],  338—341. 

Most  metals,  when  deposited  electrolytically,  behave  in 
different  ways,   so  that   each  requires   to    be    separately 
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investigated.  One  characteristic,  common  to  a  great  many 
metals,  is  the  formation  of  a  scaly  deposit  as  soon  as  the 
film  reaches  a  certain  thickness,  whilst  another  objec- 
tionable feature  is  the  production  of  a  spongy  or  powdery 
mass  when  the  current  density  exceeds  a  certain  maximum 
limit.  Nickel  furnishes  an  example  of  the  metals  which 
form  a  brittle  scaly  deposit,  whilst  copper  on  the  other 
hand,  readily  yields  a  spongy  mass.  Forster  (this  Journal, 
1897,  808),  has  shown  that  the  difficulty  with  respect  to 
nickel,  may  be  obviated  by  keeping  the  bath  at  a  tem- 
perature of  50u— 90°  C.  Since  the  absorption  of  hydrogen 
by  metals  exercises  a  great  influence  on  their  physical 
properties,  the  author  recapitulates  some  of  the  previous 
work,  and  then  describes  the  behaviour  of  electro-deposited 
iron  and  copper,  with  a  view  to  throwing  more  light  on  the 
subject.  Iron  obtained  from  neutral  or  acid  baths  is  very 
brittle,  and  its  hardness  is  5-  5.  On  ignition,  however,  these 
characteristics  diminish,  and  thin  plates  become  so  soft, 
that  it  is  possible  to  bend  them  backwards  and  forwards 
many  times  without  breaking.  This  is  ascribed  to  the 
escape  of  gas  on  ignition. 

According  to  the  author,  iron  reduced  by  electrolysis 
contains  as  much  as  164  volumes  of  gas  per  unit  volume  of 
iron,  the  bulk  of  the  absorbed  gas,  which  was  determined 
hy  ignition  in  vacuo,  being  in  each  case  hydrogen.  Nitro- 
gen, carbon  monoxide,  and  carbon  dioxide,  also  formed  a 
considerable  but  variable,  proportion  of  the  gas  pumped  off. 

It  appears  that  the  thinner  the  film  of  iron  produced,  the 
greater  is  the  relative  quantity  of  gas  occluded,  and  the 
author  attempts  to  trace  a  connection  between  the  volume 
of  occluded  gases,  and  the  thickness  of  the  film. 

Under  similar  circumstances,  copper  occluded  4*4  volumes 
of  gas,  of  which  ;r4  were  hydrogen. 

On  electrolysing  hot  solutions  of  these  metals,  however, 
deposits  were  obtained,  which  were  quite  free  from  occluded 
gases. 

Commercial  nickel  in  the  form  of  cubes,  appears  to 
occlude  165  volumes  of  hydrogen,  when  it  is  made  the 
cathode,  during  the  electrolysis  of  dilute  sulphuric  acid. 

—J.  S. 

Silver  and  Copper,  Electrolytic  Separation  of.     X.  Kcvav. 
Zeits.  f.  Elektrochem.  4,  1898,  313. 

See  under  XXIII.,  page  184. 

PATENTS. 

Copper  and  oilier  Metals,  Impts.  ill  Ihe  Method  of  and 
Apparatus  for  the  Electro-deposition  of  on  notary 
Mandrels.  [Aluminium  Anode  Supports,"]  W.  E. 
Heys,  Manchester.  From  E.  Dumoulin,  Paris.  France. 
Eog.  Pat.  2710,  Feb.  2,  1897. 

According  to  this  process,  which  is  an  inprovement  on 
that  described  in  Eng.  Pat.  16,360,  1895,  the  anode 
supports  consist  of  an  aluminium  supported  cage  or  basket 
lined  with  suitable  perforated  or  pervious  material,  which 
contains  the  Kio  Tiuto  precipitate,  or  other  granular  or 
pulverulent  form  of  the  metal  to  be  deposited.  By  t he- 
addition  of  a  suitable  quantity  of  aluminium  to  the  copper 
anode,  or  of  sulphate  cf  aluminium  to  the  electrolyte, 
an  alloy  of  these  two  metals  can  be  obtained.  To  facilitate 
the  removal  of  the  deposit,  the  rotary  copper  mandrel 
forming  the  cathode  is  slightly  tapered,  and  coated  with 
india-rubber  solution,  which  is  covered  with  powdered 
plumbago. 

When  there  is  animal  membrane  in  contact  with  the 
mandrel,  the  temperature  of  the  electrolyte  is  kept  at  or 
below  60  F.,  by  means  of  a  circulatory  system,  and  its 
oxidation  is  effected  by  the  injection  of  air,  and  the  solution 
is  filtered  by  passing  the  electrolyte  through  special  tanks. 

— G.  H.  K. 

Metal  Articles  by  Electro-deposition,  Impts.  in  Apparatus 
for  Coating.  G.  II.  Nash,  Birmingham.  Eng.  Pat. 
"14,708,  June  17,  1S97. 

The  articles  to  be  plated  are  placed  in  a  perforated  box  to 
which  a  rocking  motion  can  he  imparted,  and  which 
contains   fixed   anodes   with    suitable  electric   connections.   ' 


The  box  is  preferably  supported  in  the  electric  tank  in  a 
cradle  provided  with  trunnions  for  convenience  of  handling. 

— G.  H.  11. 

Ore,  Process  of  and  Apparatus  for  Electrically  Treating 
[Superheated  Air].  A.  J.  Boult,  London.  From 
F.  II.  Soden,  Chicago,  U.S.A.  Eng.  Pat.  22,203, 
Sept.  23,  1897. 

Tins  method  of  electrically  treating  iron  ores  more  especially, 
to  purify  them  preparatory  to  smelting,  though  intended 
principally  for  use  with  such  as  have  already  been  partially 
purified  by  the  Cherry  or  some  similar  process,  is  also 
applicable  to  the  cases  of  gold,  silver,  copper,  and  lead  ores, 
and  is  carried  out  in  an  apparatus  having  a  receptacle  pro- 
vided with  doors  having  connected  with  them  hinged  sections 
of  a  perforated  diaphragm  normally  forming  an  upper  gas 
chamber,  whilst  a  sectional  screen  diaphragm  in  the  lower 
part  forms  a  lower  gas  chamber.  A  covered  inlet  pipe  is 
provided  to  the  upper  chamber,  a  pressure  valve  for  the 
escape  of  gases  from  the  heater,  and  communication  by  a 
valve-controlled  pipe,  with  the  lower  gas  chamber  which  is 
provided  with  a  discharge  pipe.  The  finely  divided  ore  is 
placed  in  the  receptacle,  which  is  fornud  of  some  refractory 
material,  and  through  which  pass  resistances  for  the  purpose 
of  heating  the  ore  electrically,  and  whilst  it  is  being  so 
heated,  superheated  air  and  a  purifying  gas  such  as 
hydrogen,  are  passed  through  it,  ordinary  atmospheric  air 
being  excluded. — G.  II.  B. 

Mela's  from  their  Ores  and  Solutions,  Improved  Electroly- 
tic Process  and  Apparatus  [Electrolytic  "  Sluice,"  ,\ v.">. 
for   the   Separation  of '.     E.  Mot/,  of  Brewer  Mine,  and 

H.  F.  Welch,  Charleston,  South  Carolina,    I  .S.A.     Eng. 
Pat.  25,400,  Nov.  2,  1897. 

The  inventor  says  ;  "  The  ore  containing  the  metal  will 
first  he  reduced  by  crushing  or  otherwise  into  finely- 
divided  particles,  ami  then  mixed  with  a  solvent  [cyanide 
mentioned]  in  solution,  and  fed  in  the  upper  end  of  the 
sluice  (the  electrical  circuit  having  been  closed),  and 
allowed  to  pass  by  gravity  through  the  undulatory  (hori- 
zontal) channel  therein."  This  form  of  electrolytic 
*'  sluice"  is  described  and  shewn,  and  wo:4ld  appear  to  be 
the  main  subject  of  the  invention.  There  are  16  claims.  ; 
1  and  2  embracing  : — The  process  of  treating  ore  for  the 
separation  and  recovery  of  metal  consisting  in  reducing  or 
crushing  the  ore,  then  passing  it  witli  an  electrolyte 
between  anodes  and  cathodes  included  in  circuit  with  an 
electric  generator  and  simultaneously  agitating  the  electro- 
lyte, ore,  and  metal  by  gravity  ["  the   frame  or   sluice  will 

be  disposed  in  an   inclined  position  "]." *'  passing 

the  pulp  thus  made  through  an  undulatory  passage  having 
its  opposing  walls  composed  respectively  of  anodes  and 
cathodes,  &c." — J.  C.  R. 

XII.-FATS,  OILS,  AND  SOAP. 

Illipe-Xut  Fat.     H.  Becker.     Zeits.  fur  Offent.  Chem.  3, 
545.    Analyst,  1897,  22,  [261],  327. 

The  author  has  examined  a  sample  of  the  fat  expressed 
froai  the  illipe-uut,  which  has  been  imported  from  the 
Dutch  East  Indies  in  ever-increasing  quantities  for  the 
past  18  or  20  years ;  the  fat  is  principally  used,  in  con- 
junction with  palm-kernel  oil.  in  the  manufacture  of  candles. 
The  fat  was  readily  soluble  in  ether,  chloroform,  benzene, 
and  petroleum  spirit,  partly  soluble  in  cold  alcohol,  and 
readily  in  hot  alcohol,  though  separating  out  again  from  the 
latter  on  cooling.  The  following  results  were  obtained  on 
analysis: — Specific  gravity  at  100°  C,  0-8854;  saponifica- 
tion number  of  the  fat,  194 '04  ;  saponification  number  of  tht^ 
fatty  acids,  206 '0  ;  iodine  number  of  the  fat,  29 '93;  iodine 
number  of  the  fatty  acids,  3 1  ■  64  ;  melting  point  of  the 
fat,  35-5° — 36-5°  C. ;  melting  point  of  the  fatty  acids, 
54-5° — 555°  C. ;  solidification  point  of  the  fat,  24-6°  C. ; 
solidification  point  of  the  fatty  acids,  52 '5°  C.  ;  un- 
sapouifiable  matter,  0-397  per  cent.;  Reichert  -  Meissl 
number,  1  ■  23  ;  free  acid,  1 7 '  245  per  cent. ;  mineral  matter, 
trace. — A.  S. 
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iii  The     Transformation    of   Sugars    into    Oil    in. 

C.  Gerber.    Comptes  Bend.  1897, 125,    18],  638— 661. 

From  experiments  on  the  amount  ol  oxygen  absorbed  by 
olives  from  the  atmosphere  ami  the  carbon  dioxide  given 
off,  the  author  has  established  that  at  ;i  very  early  stage, 
when  the  amount  of  mnnnite  is  largest  and  thai  of  the  oil 

smallest,  the   respiratory  quotient -^*  is  below  unity.     As 

the  olives  become  reddish-violet,  the  stage  in  which  the 
mannite  begins  to  diminish  and  the  oil  to  increase,  the 
<jii(jt i.-tit  rises  above  unity,  ami  then  gradually  decreases 
a-  the  ripening  proceeds,  until  it  is  again  less  than  unity, 
and  the  mannite  has  altogether  disappeared.  Since  olives 
coutaiu  no  ai  ids  such  a*  citric,  tartaric,  or  malic  acids, 
and  do  not  produce  alcohol,  in  both  of  which  cases  the 
respiratory  quotient  would  also  be  above  unity,  the 
author  concludes  that  there  musl  be  connection  between 
the  higher  quotient  and  destruction  of  the  mannite.  If  the 
latter  were  simply  oxidised (C,H„I  >.      180  =  6COs  +  7HjO), 

the  quotient   would  be    below    unitj   (',"         1*92).     Hut 

oxidation  of  mannite  with  the  formation  of  fatty  substances 
according  to  the  equation — 

"CsHM0,  -  C51H„0,  +  80H,0  +  15CO, 

■  in  only  be  produced   with  a  quotient  higher  than   uuity. 

:i   ' *  * '  i  —  is  regarded  as  a  direct    prool    that  the  oil  is 

derived  from  the  sugars  and  in  particular  the  mannite, 
which  are  found  in  the  olive  in  it-  earlii  i  stages.-  < '.  A.  M. 

Lecithin  Content  of  tonu  Seeds  and  Oil  Cukes.  E. 
Schulze.  Lundw.  Vers.  Stat.  49,  203:  Client.  Centr. 
1897,2,  [21],  1081. 

See  under  XXIV.,  page  190. 

Mineral  Lubricants,   Valuation  of.     Ii.   Kissling.    (hem. 

Zcit.  22,  [4],  22—28. 

Set  under  Will..  p,i,j,-  [87. 


Wool-Crease,  Application   of,   in   the  Leather  Industry 
asopis  pro.   prumysl,  t  lien 

Sei  mill,  r  XI\'.,  page  I  66. 


I     Vesely.     I  asopis  pro.  prumysl.  Chemicliy.  1S97,  7, 
818. 


PATKNTS. 
Fati  and   (his.   Imp's,   in    Apparatus  for    Refining.    J. 
Davidson  and  C.  .).  Hepburn,  both  of  Sydnei      Eng.  Pat. 

,  .Inn.-  II,  1897. 

Thk  oil-  in  fats,  heated  to  a  sufficient!]  liquid  state, 
are  forced  bj  centrifugal  action  through  a  filtering  bed  of 
sawdust  carried  in  a  centrifugal  basket,  usually  composed 
<>l  woven  wire,  lined  with  a  porous  fabric  to  retain  the  saw- 
dust, and  having  ( If  necessary  I  an  opt  n  wire  cloth  betwi  en 
the  fabric  and  the  shell  of  the  basket.  Th  filtered  oil  is 
thrown  in  a  line  spray  against  the  corrugated  inner  wall  ol 
-miliar  water  chamber  surrounding  the  basket,  the  cool 
ing  being  greatly  promoted  by  the  current  of  air  produced 
in  the  intervening  space,  by  the  rotation  of  the  basket. 

— C.  A    tVf. 

(h/s  and  Patty  Substances,  I"  Improved  Process  of 
Deodorising.  C.  Culmann,  Hamburg.  Eng.  Pat.  26,191, 
Nov.  10,  1897. 

'I'm  oil-  oi  fats  are  subjected  to  the  simultaneous  action  of 
a  saturated  solution  ol  an  acid  substance  (such  as  alum 
or  aluminium  sulphate)  and  of  -team  of  nw — no  C. 
l'att  of  the  malodorous  matter  it  separated  as  a  glutiDous 
mass,  whilst  the  volatile  portion  passes  off  with  the  -team 
i  in  dilution  ol  the  saturated  solution  of  the  chemical, 
with  e  ni  formation  of  an  emui-M.ii.  is  prevented 

i.\   covering   the    receiver  with   i -  material, 

and  ao  regulating  the  -team  supplj  thai  the  water  in  the 

solution  does  not  increase.     Thi  oil  ii  maintained  at  about 

until  tho  sediment  deposits,  when  the  clear  uppet    'an  r 

i-  drawn  off.    It  is  quite  odourless,  not  di  sums 

lour  on  warming,  even  in  the  case  ol  fish 

-<  .  A    II. 


Glycerin,  /mpts.  connected  with  tin  Concentration  or  Dis- 
tillation of.  E.  <;.  Scott,  Liverpool.  Eng.  Pat.  5S89, 
March  5,  1897. 

Till  object  of  this  invention  is  to  recover  the  glycerin  which 
ir.  the  ordinary  process  of  distillation  i-  volatilised  with  the 
steam.  'Ibis  is  effected  by  carrying  the  steam  coming  from 
the  concentrating  apparatus  through  a  "  fractional  con- 
denser," in  which  the  cooling  surface  is  relatively  small,  and 
is  -o  proportioned  that  the  less  volatile  glycerin  is  con- 
densed, whilst  the  greater  pan  of  the  steam  passes  on  iuto 
ao  ordinary  condenser.— C.  A.  M. 

Soap  Powder,  Manufacture  of  cm  Antiseptic.  A.  Y.  Dunn 
and  A.  Waithman,  London.  Eng.  l'at.  5820,  March  i. 
1897. 

Il\t:i>  soap  material,  preferably  Moved  and  pulverised, 
is  mixed  in  suitable  proportions  with  sawdust,  preferably 
sterilised,  and  antiseptic  material,  such  as  £  -  naphthol. 
The  following  are  given  as  suitable  proportions  : — Pulverised 
soap  base,  60  per  cent.;  sawdust,  85  per  cent.;  and 
antiseptic  material,  5  per  cent.  :  but  these  may  be  varied 
within  limits. — C.  A.  M. 

Snap  Tablets,  Impts.  in  or  relating  in.  <..  11.  Evans, 
Oroville,  California.     Eng.  Pat.  24,779,  Oct.  26,  1897. 

A  section  of  sand-soap  or  pumice-stone  backed  with  or 
dovetailed  into  B  section  of  ordinary  toilet  soap. — C.  A.  M. 

Soap  for  c'w  hi  Dyeing  and  Finishing  Textile  Faluns 
ana  Materials,  and  for  other  Purposes  ;  Impts.  in  the 
Manufacture  "I.  J.  Stockhausen,  Crefeld,  Germany. 
Eng.  Pat.  84,868,1  let  27,  1897. 

Claim  is  made  for  a  gelai  •  ("  Monopole  Soap  ") 

pn  pared    by  beating  sulpholiated  oils    or    fa!-,  whether  spe- 

ciallj  prepared  or  occurring  in  eoi  traerce,  with  a  larger 
amount  of  alkali  or  base  than  is  used  for  Turkey-red  oil 
(e.g.,  ii")  parts  of  sulpbonated  oil  with  60  part-  of  soda-lye 
of  36  —87  B.)>  and  boiling  the  precipitated  soap  until  it 
becomes  gelatinous  when  cold.  This  soap  differs  from 
Turkey  -  red  oil  in  being  a  perfectly  saponified  solid 
substance,  containing   n  n   base,  and  in  having 

different  properties.  Tim-,  in  dyeing  fabrics  with  benzidines, 
diamines,  &c  .  alone,  or  in  combination  with  salt-  or  acid-, 
the  soap  is  not  precipitated,  Doris  there  a  deposit  on  the 
fibre.     "  Since    the    lime  salt   of  id    18   soluble  in 

water,  there  is  no  precipitation  when  water  containing  that 
base  i-  used,  and  tie-  BOap  may  lie  used  to  dissolve  the  pre- 
cipitates which  form  in  ordinary  soap  lath-.  There  is  i 
complete  utilisation  of  the  dye-bath,  with  a  consequ<  nt  saving 
of  colouring  matter  :  and  in  the  case  of  semi-silk  materials. 
the  cotton  fibre  is  dyed  a  darker  shade  than  the  silk,  which 
is  advantageous.  Similarly  the  use  of  tins  -nap  with  semi- 
fibres  is  said  to  render  them  bright  and  soft,  whilst 
Turkey-red  oil  leaves  them  dull  and  sticky.  Ukali  Blue  is 
stated  to  give  a  better  extract  of  colouring  matter  when  used 

with    "ii ipole    -oap."        When    mordants    ale    used,    the 

metallic  Oxide  is  fixed  better,  and   the  soap  may  therefore  be 

Deed  with  advantage  for  printing  purposes.     For  finishing 

and  sizing  it  has  the   advantage  that  it  i-  not  precipitated  by 

salts  (Epsom  salts,  Glauber's  salt,  tic.)  like  ordinary  -oap. 
doe-  not  separate  on  cooling,  like  ordinary  fat-,  or  render  the 
goods  sticky  and  form  emulsions,  like  Turkey-red  oil. 

(  .  A.  M. 

XIII.-PIGMENTS,  PAINTS ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

{A.)— PIGMENTS,  PAINTS. 

I'M  I  NTS. 
Artti-Fnuliiiii    Compositions    or    Paints,    Impts.     in     (he 
Manufacturt  •<<.    J.  C.  Mewburn,  London.     From  J.  C. 
Taylor,   I.i-   Palmas,  Canary   Islands.     Eng.   l'at.  t.".7t;. 
Feb.  in   is-.; 

'tin-  is  i-  an  ordinary  paint  containing  mercuric  chloride, 
the    -peeial    feature    of    the    Invention     being    that    the    .'■ 

fouling  agent  i-  dissolved  in  alcohol  before  >t  is  added  to 
the  K8t  of  the  material,   in   order  to  ensure  it-    thorough 
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dissemination  throughout  the  mass.  Suitable  proportions 
are  1  gallon  of  a  1:5  alcoholic  solution  of  corrosive 
sublimate  to  20  or  40  gallons  of  paint. —  E.  H.  L. 

White   Lead,  Process  of  Manufacturing,  by  Electrolysis. 

H.  C.  Woltereek,  New  York,  U.S.A.     Eug.  Pat.   19,179, 

Aug.  19,  1897. 
The  process  consists  in  employing  a  lead  anode  and  an 
alkaline  electrolyte  composed  of  a  solution  of  a  salt  of  an 
alkali,  preferably  ammonia,  in  combination  with  any  acid 
which  will  produce  a  soluble  lead  salt,  that  is  to  say,  a  salt 
the  solution  of  which  will  give  a  precipitate  of  hydrated  car- 
bonate of  lead  in  the  course  of  the  reactions  taking  place  in 
the  process.  The  electrolyte  should  contain  more  than  5  per 
cent,  of  the  alkaline  salt  and  an  alkaline  bicarbonate.  The 
cathode  is  formed  of  lead,  carbon,  or  other  suitable  ma- 
terial, and  on  the  passage  of  the  current,  a  soluble  lead 
compound  is  produced,  which  is  converted  into  the  hydrated 
carbonate  of  lead  by  the  simultaneous  generation  of  free 
carbonic  acid  at  the  anode  and  caustic  alkali  at  the  cathode. 
The  spent  alkaline  bicarbonate  is  regenerated  by  passing 
into  the  electrolyte  a  current  of  carbonic  acid  gas,  and  the 
process  is  coutinued  until  the  anodes  are  completely- 
dissolved. — G.  H.  R. 

Printers'  Inks  or  Paints,   Impts,  in   the  Manufacture  of. 

A.  Stoop,  Amsterdam.     Eug.  Tat.  21,504,  Oct.  22,  1897. 

According  to  this  patent,  the  mineral  oil  obtained  at 
Grisee,  near  Soerabaya,  in  Java,  which  thickens  on  exposure 
to  air,  partly  by  evaporation  and  partly  by  oxidation,  makes 
a  good  vehicle  for  inks  or  paints.  The  oil  should  have  its 
impurities  removed,  either  by  treatment  with  petroleum 
spirit,  or  by  heating  to  70°  or  .80'  C.  for  some  time. 
Drying  may  be  retarded,  if  necessary,  hy  the  addition  of 
vaseliu  ;  but  fatty  oils  must  not  be  introduced. — F.  H.  L. 

(B.)— RESINS,  VARNISHES. 

Xanthorrhaia  Resins   (West  Indian).     Imp.  Inst.  J., 
Dec.  1897,  365. 

Two  varieties  of  Xanthorrhoea  resin  occur  in  commerce — 
the  "  yellow "  resin  and  the  "  red "  resin.  The  yellow 
variety  is  obtained  from  Xanthorrhoea  hastilis,  but  the  exact 
botanical  origin  of  the  "red"  resin  is  not  accurately 
known.  The  commercial  article  varies  considerably  in 
quality  and  colour,  some  specimens  containing  as  much  as 
40  per  cent,  of  woody  material ;  while  others,  although  free 
from  extraneous  matter,  are  very  dark  coloured,  probably 
due  to  the  charring  which  occurs  during  the  forest  fires  so 
common  in  Australia.  The  resin  is  used  in  the  manufac- 
ture of  sealing-wax,  the  preparation  of  lacquers,  stains,  and 
varnishes,  to  a  small  extent  in  medicine,  and  for  other 
purposes  ;  and  some  of  the  darker  varieties,  when  dissolved 
in  alcohol,  make  an  excellent  mahogany  stain  for  wood. 
Xanthorrhoea  resin  has  been  examined  by  Stenhouse  (Ann. 
Chem.  Pharm.  57,  84)  and  Hildebrand  (this  Journal,  1897, 
340).  The  volatile  oil  obtained  by  the  distillation  of  the 
resin  has  also  been  examined  by  Schimmel  and  Co.,  (Sec 
Schimmel's  Report,  Oct.  1897),  who  found  that  it  distils 
between  115:  and  240  C.;  optical  rotation,—  3"  :  "  relative" 
density,  0-937.  When  shaken  with  dilute  alkali,  the  oil 
yielded  a  quantity  of  cinnamic  acid  ;  on  saponification  of 
the  oil,  a  considerable  quantity  of  cinnamene  was  obtained. 

The  West  Iudtan  resin  which  has  been  examined,  re- 
sembles in  character  and  appearance  the  commercial  "  red  " 
resin.  It  is  light  in  colour,  quite  soluble  in  alcohol,  and 
yields  only  about  3  per  cent,  of  ash.  On  treatment  with 
alkali,  cinnamic  and  benzoic  acidB  were  obtained  ;  and,  by- 
boiling  the  resin  with  nitric  acid,  a  large  amount  of  picric 
acid  was  formed.  The  volatile  oil  obtained  from  the  resin, 
yielded  a  large  proportion  of  cinnamene  (b.  pt.  145  C.)  on 
fractional  distillation.  A  resinotannol  was  also  obtained 
from  the  resin.  The  West  Indian  resin  thus  appears  clearly 
to  be  identical  with  the  Australian  variety,  and  may  be  used 
for  the  same  purposes  as  the  Jatter,  except  that  its  light 
colour  would  probably  preclude  its  use  as  a  staining  material 
for  wood. 

It  is  stated  that  the  resin  may  be  separated  from  wood 
fragments  and  extraneous  insoluble  substances,  by  melting 


at  a  low  temperature  and  pouring  through  a  suitable  sieve  ; 
if  the  temperature  be  kept  low,  the  resiu  is  not  injured  by 
this  treatment,  the  slight  loss  of  volatile  matter  which  may 
occur  being  really  of  advantage  for  the  uses  to  which  the 
resin  is  at  present  put. — A  S. 

African  Copals  :  Their  Solubility  and  Behaviour  towards 
A/kalis,  $•(-.  M.  Bottler.  Dingler's  Polyt.  J.  1897 
306,  [9],  212. 
In  a  previous  article  (this  Journal,  1893,  773)  the  author 
has  already  dealt  with  the  physical  properties  of  12  different 
varieties  of  copal  resiu ;  he  now  describes  some  of  the 
special  features  exhibited  by  seven  African  species  on 
treatmeut  with  aqueous  alkali  hydroxides  and  carbonates.alco- 
holic  alkalis,  ammonia,  acids,  and  several  organic  solvents. 
The  samples  examined  were  (I)  White  and  (2)  Yellow 
Benguela,  (3)  White  and  (4)  Red  Angola,  (5)  Sierra 
Leone,  (6)  Congo,  and  (7)  Zanzibar  copal.  The  specific 
gravities  and  melting  points  were  found  to  be  practically 
the  same  as  those  previously  quoted,  except  in  the  case  of 
(1)  and  (2),  which  melted  at  185°  and  L90  C.  respectively. 
The  solubilities  were  determined  («)  after  drying,  and  (i) 
after  heating ;  the  former  being  effected  by  exposing  the 
material  in  small  fragments  to  the  air  at  15  C.  or  20°  C.  for 
12  weeks,  and  the  latter  by  heating  to  120'  C.  for  48  hours  ; 
but  before  the  actual  application  of  the  different  liquids, 
the  resins  were  all  finely  powdered. 

In  cold  10  or  15  per  cent,  aqueous  caustic  potash  and  in 
strong  ammonia  the  West  African  copals  softened,  swell-d 
up  somewhat,  and  dissolved  to  a  certain  extent  with  the 
formation  of  a  yellow  liquid  ;  while  on  heating  the  residues 
with  a  fresh  quantity  of  the  same  reagent,  a  little  more- 
soluble  matter  was  extracted,  but  it  separated  again  on 
further  boiling.  Weaker  alkalis,  especially  warm  5  or 
10  percent,  soda,  acted  rather  more  powerfully;  and  all 
the  solutions  frothed  more  or  less  on  agitation  with  water, 
showing  that  they  contained  some  soap.  In  a  cold  10  per 
per  cent,  solution  of  potash  in  90  per  cent,  alcohol,  the 
resins  dissolved  partially  ;  and  by  heating  on  the  water-bath 
till  the  spirit  was  driven  off,  repeating  the  process,  if 
necessary,  they  all,  excepting  (1),  were  completely  or 
almost  completely  dissolved  to  a  brown  syrupy  liquid,  which 
gave  a  cloudy  yellow  solution  on  dilution  with  water,  and 
from  which  the  resin  acids  could  be  thrown  down  with 
hydrochloric  acid  as  flocculent  precipitates,  dryiug  to  a 
white,  yellow,  or  orange  powder  according  to  the  colour  of 
the  original  copal.  White  Benguela  copal  was  but  partly 
dissolved  even  on  repeated  treatmeut  with  alcoholic  alkali, 
while  Zanzibar  copal  was  practically  insoluble  both  in 
aqueous  and  alcoholic  potash. 

The  process  recommended  by  Schrotter  for  dissolving, 
dammar,  which  consists  in  softening  the  resin  in  old,  recti- 
fied turpentine,  then  adding  aqueous  potash  and  boiling 
until  the  turpentine  has  evaporated,  is  not  satisfactory  in 
the  case  of  copal.  Congo  copal  can  be  almost  wholly- 
dissolved  in  this  manner,  but  the  other  West  African 
samples  are  only  partially  soluble ;  and  they  all  yield 
turbid  solutions  that  deposit  on  standing.  A  liquid  con- 
taining 25  grms.  of  caustic  soda  and  83  grms.  of  crystallised 
sodium  carbonate  in  25  litres  of  water,  which  ha*  been 
found  serviceable  in  similar  instances  for  obtaining  the 
resin  acids,  is  also  without  much  effect  on  these  copals. 
It  is  possible,  however,  that  Tschirch's  method  of  passing 
steam  through  a  strongly  alkaline  liquid  containing  the 
resins  might  lead  to  complete  saponification,  but  so  ue 
decomposition  would  probably  ensue  from  working  in  this 
way. 

For  commercial  purposes  the  copals  must  therefore  be 
dissolved  in  alcoholic  alkali,  and  the  solvent  recovered 
by  distillation.  On  adding  metallic  salts  to  the  resulting 
soap  solutions,  coloured  copal-resinates  may  be  produced  : 
magnesium  chloride  gives  a  yellowish-white,  ferrous 
sulphate  a  grey-green,  copper  sulphate  a  blue-green,  chrome 
alum  a  grey-green,  lead  acetate  a  white,  and  manganese 
sulphate  a  whitish  precipitate;  and  the  two  latter  com- 
pounds can  be  employed  as  driers  for  linseed  oil  like  the> 
corresponding  colophony-  resinates.  Other  coloured  copaL 
resinates  may  be  obtained  by  precipitating  the  soaps  with 
magnesium  chloride   in     presence    of    basic   aniline    dyes. 
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Some  of  these  products  have  been  prepared  from  the  white 
and  red  Angola  oopals;  thej  are  -'■lulde  in  absoluic 
alcohol,  and  form  coloured  varnishes  suitable  for  glass, 
porcelain,  &c. 

Tbesolubility  of  the  copals  themselves  in  organic  liquids 
isalwax-  enhanced  by  the  beating  (12(1  CO  process  already 
mentioned.    The  first  five  sample!  Me  in  aceti 

<  1  ),  (2  1,  and  (5  )  (after  roasting  I  arc  Folnble  in  ether.  (:>), 
(8),  and  (6)  are  dissolved  by  old  ozonised  turpentine  tin 
prolonged  beating  at  the  temperature  of  the  water-bath  : 
hut  to  effect  this  eolation  satisfactorily,  the  resins  should 
first  be  spread  out  in  flat  dishes  and  sprinkled  periodically 
with  ill.-  solvent.  Alter  soaking  in  ether,  (1),(2),  (').  and 
d.)  are  soluble  in  warm  absolute  alcohol;  (ft)  is  also  dis- 
,1  t,,  b  large  1  stent  if  previously  heated  to  120  ('..  as 
already  described ;  but  when  simply  dried,  about  one  half 
remains  unattacked.  If  the  alcoholic  solution  of  (•-')  is 
,1  into  water,  a  yellowish-white  precipitate  of  the  pure 
resin  is  thrown  down,  which  has  the  same  solubility  as  the 
crude  copal.  (9)  is  soluble  in  amyl  alcohol,  (8)  in  ethyl- 
alcohol,  ether-alcohol,  and  in  a  mixture  of  equal  parts  of 
carbon  bisulphide,  benzene,  and  rectified  turpentine.  The 
best  solvents  for  (  7)  are  benzene  and  .tic  r-alcpbol,  but  long 
digestion  is  requisite.  All  the  copals  dissolve  in  strong 
sulphuric  acid,  giving  dark  red  liquids;  (3)  and  (4)  arc 
also  soluble  in  hydrochloric  acid. — 6".  II.  L. 

Driers  and  Coloured  Varnishes,  Composition  of  some. 

i  .  Coffignier.     Bev.  Cbim.  Ind.  1897,  8,  359. 

A  solid  drier  sold  in  Franc,    under  the  name  of  "  Siccative 

de  la  Vieillc  Montague "  is  nominally  composed  of  98  per 

Ci  nt.  Of  /mi  ■  oxide  with  2  per  cent,  of  manganese  sulphate, 

mang'-in acetate,  and  zinc  sulphate,  all  dried  and  in  equal 

proportions.  The  diluent  i-  added  to  control  the  activity 
0j  tii,.  material;  but  as  this  ingredient  is  comparative!] 
expensive,  :t  is  usually  replaced  either  wholly  or  in  part 
by  sulphate  of  calcium  or  barium  ;  and  the  author  has  met 
with  a  commercial  sample  containing  as  much  as  96  per 
cent,  of  barium  sulphate  "  Siecatif  1' Astral"  contains 
76  per  cent,  of  inert  matter. 

In  the  manufacture  of  liqnid  driers,  linseed  oil  should  be 
boiled  with  the  desired  substance  (litharge;  red  lead,  lead 
acetate,  manganese  dioxide,  or  umber)  till  it  solidities  in  a 

minute  or  so,  when  it  is  < led  and  diluted  with  turpentine.  A 

suitable  ('omnia  i-  lead  acetate,  2  parts ;  red  lead,  2 ;  lin- 
ed   oil,  2 ;  and   turpentine.  1  I  parts.     This   yields  a  very 
dark  product;  bul  hitherto  the  problem  of  manufacturing 
n  pale  liquid  drier  has  nol  been  Batisfactorilj  solved. 

.  olonred  varnishes,  called  in  French  "siccalifs  9  pat 
q  i.ts."  arc  of  two  kinds,  some  having  ale. .hoi  and  some 
turpentine  as  their  diluent.  The  latter  are  preferable 
because  theygivea  tougher  film,  and  there  is  less  dangei 
of  tire  during  their  application,  lining  to  the  low  price 
obtained  For  them,  tbi  ids  principally  from  ordinary 

rosin  ;  but  a  certain  percentage  of  dammar,  which  does  nol 
necessarily  render  their  cosl  prohibitive,  should  bo  added 
in  or.hr  to  reduce  the  brittleness  of  the  coating.  A  colour- 
I,  .-  varnish  is  firsl  prepared  by  dissolving  .'.  or  10  kilos,  of 

da  in  mar  and  35  01   -;"  "'   colophony   in  50  klloS.of  turpcliline, 

I,  after  the  solution  has  been  strained,  il  is  mixed  with 

2S  per  cent,  i  f  a  finely  ground  ochre,  selected  according  to 
the  colour  it  is  wished  to  produce,  the  whole  being  finally 
i  ribbed  through  a  fine  sieve. 
The  marks  thai  English  varnishes   are  valued 

verj  highly  in  b*i ai  ee.     I".  II.  !<■ 

.         INDIA  111  BBEB,  &c 

TextUoidi  A  Substitute  for  Tndia  Rubber,  frc.     Cadoret. 

I  r,  i'  ,t  256     .  i  ,,t  June  -'.  1896.       I  •   .  irber-  u. 

Zeugdr.  Zeit  46,  I  lo]i  «<>■ 

id  is  a  plastic  non-inflammable  substance,  capable 

substitute  forindin  rubber, celluloid, leather, 
linoleum,  ivory,  See,  and  which  maj  be  rolled,  Bl retched, 
pressed,  or  spu  tied  into  plates,  tubes,  cylinders, 

or  into  soft.  -dky  threads.     It  may  be  made  i  ither  «  hi 
i  red. 
The  common  basis  of  the  di  positions  used  for 

i]„.  id,  i-  ■■  resinolin  "  ;  this  i-  mixed 


with  various  other  substances,  these  latter  differing  accord- 
ing to  the  nature  of  the  ultimate  product  required.  The 
resinolin  is  prepared  as  follows  : — One  part  of  oil  is  mixed 
with  if  ?•">  part  of  lead  carbonate,  and  1  pari  of  nitric  acid 
(36°  H.)  gradually  added;  the  whole  is  mixed  together, 
and,  after  standing  a  few  minutes,  saponified  with  1  part 
of  caustic  potash  or  soda  and  2-5  parts  of  water.  The 
soap  thus  obtained  is  decomposed  by  acid  in  order  to 
obtain  the  "  resinolin."  Several  receipts  are  given  for 
preparing  the  textiloid,  of  which  the  two  following  are 
examples:  —  i  l.i  Kesinolin,  lull  parts;  /,,„•  oxide,  talc, 
kaolin,  or  ochre,  BO — 80  parts  j  '.hi  per  cent,  methyl  alcohol. 
60  parts.  Colouring  matter  may  be  added  as  required. 
The  mixture  is  allowed  to  stand  lor  three  or  four  hours,  then 
gum  dammar  is  added,  and  the  whole  heated  to  -'In  — 10  C. 
(2.)  Resinolin,  1  part;  nitrocellulose,  0*5  part;  camphor, 
0'2.'i  part;  ether,  G  vols.:  alcohol,  acetone,  or  acetic  ether, 
&c,  1  vol.  The  mixture  is  allowed  to  stand  for  six  hours. 
In  other  preparations,  the  resinolin  is  mixed  with  natural 
resin,  cellulose,  glycerin,  &c. — A.  S. 

PATENTS. 

India  Rubber  Compounds  and  in  Gutta-Percha  Coin- 
pounds,  An  Impi.  in.  E.  Gamier  and  s.  .1.  Prescott, 
London.     Kog.  I'at.  11,108,  May  .i,  1897, 

I'.iwuiia  n  pumice  Stone  is  used  to  load  india-rubber  and 
gutta-percha  instead  of  chalk,  .Vc,  the  proportions  varying 
according  to  the  application  of   the   finished  article.     It  is 

clai I  thai  the  product  is  \.r\  tenacious,  noti-intlaminable, 

almost  odourless,  and  not  injurious  to  health.      1'.  II.  L. 

India-Rubber  and   Gutta-Pereha,  Impts.  in  and   in   the 

Mniin  I'm  inn   „f.     H.  Markus  and  (..  B.  Behrens,  Man- 
chester.    Eng.  Pat.  86,107,  Nov.  10,  I 

liimiMi    c.rk,    which     may    previously    be    dyed     to    any 

ed        lour,   is   employed    as   the    loading   substance    in 

india-rubber  and  gutta-percha.     It-  special  advantages  are 

lightr ,  an  I   preservation  of  the  original  elasticity  of  the 

material. — I''.  II.  1.. 

in.— TANNING.  LEATHER.  GLUE.  SIZE. 

Leather,  Analyses  oft  ai  Tharand,    A.  Bartcl.     Dingier'* 

I'oljt.  .1.  305,  Heftc  .1.  I,  5,  6,  7,  and  8;  65—193. 
Tin  composition  of  leather  has  ben  investigated  bj  A.  M. 
Villon (Traite"  Pratique  de  la  Fabrication  des  funs  el  du 
Travail  des  Poaox,  Paris  1889);  Ferd.  .lean  (Industrie  des 
Cuirs  el  des  Peaux,  Paris)  ;  II  B.  Procter  (A  Textbook  of 
Tanning, London  1885)  ;  The  Vienna  Besearcb  station  for 
the  Leather  Industry  (W.  Kilner  and  P.  Simand,  Zeit.  f. 
angew.  i  in-ill.  ami  Berber);  The  German  Tanning  School 
in  Freiberg  1 1).  utsche  G<  rber  Zi  it  I  899,  18,  Sto.). 

The  author  gives  a  hist  of  847  samples  of  leather  examin.  I 
at  the  Tbarand  lab  iratorj  under  Mr.  von  Sohroeder.  Tin  -.• 
are  classed  under  the  following  heads :  — 

i  \i  Sole  leather.  (Ill  Light  hides  (Vasheleder)  and 
unfinished  belting  leather.  (C)  Finished  belting  leather. 
(1>I  II, mi.--  bather.  (E)  I  pper  leather.  (P)  Weighted 
and  other  adulterated  leathers. 

The  estimations  are: — (l)  Specific  gravity,  found  by 
displacing  mercury  in  a  graduated  measuring  cylinder,  or 
by  simand'-  method  of  direct  measurement  (Fr.  Bftckmann, 
Chero.  Tech.  ITntersucbungsmethoden,  1893,  2,  555).     I 

sp.  gr.  is  calculated  for  leather  with   I  "  per  ecu',  oi   II  I  I,  tbil 

being  Iho  average  round  by  v.  Scbroeder  i  Dinglcr'a  Polyt.  J, 
1894,293,139)       fnc  m    in  sp     >    of  94  samples  of  bark' 

tanned  leather  will  i  i,  ol    I  I   I  I.  was   1  '019. 

(2)  Moisture,  by  drying  in  the  air  bath  at  105    I 
Total  ash  and  ash  of  extract.     ( :  i   Fat,  natural  and  added, 
audits  properties.     (5)  Organic  extractive  matter  (tannin 
a   .1  n  ci  tnnnin).     (6)  Sugars.    (7)   Nitrogen  by  Kjeldlbl'S 
0    ..i    -.  I  . 
I  i. mi    ih     nitrogen    in  the  dry    ash-free    leather,   the 
amount    of    pure    hide   substance    contained    in    it    may    bt 
l.i  i.i  the  formula  — 

H-   !     M 
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in  which  H  =  dry  ash-free  hide  substance,  L  =  dry  ash- 
free  leather  substance,  NU  =  nitrogen  in  the  dry  ash-free 
leather  substance,  Nb  =  nitrogen  in  the  dry  ash-free  hide 
as  prepared  for  tanning,  the  per  cent,  of  N  being  constant  for 
:mv  one  kind  of  hide  (J.  v.  Schroeder  and  J.  Paessler, 
Untersuchungen  verschiedener  Blossen,  Dingler's  Polyt.  J. 
1893,  287,  258). 

The  difference  between  thn  (H)  and  the  pure  leather 
substance  gives  the  amount  of  combined  tannin. 

These  numbers  are  of  value  to  the  practical  tanner,  as 
they  give  him  exact  information  of  the  amount  and  extent 
of  the  tannage  (Durchgerbung).  According  to  v.  Schroeder 
and  Piissler  (Dingler's  Polyt.  J.  1802,  284,  256;  this 
Journal,  1893,  279),  a  complete  tannage  is  one  in  which  the 
<lry  hide  substance  is  combined  with  its  own  weight  of 
tannin.  This  proportion,  multiplied  by  100,  may  be  ex- 
pressed numerically  by  means  of  the  following  formula,  as 
the  "  tanning  number  "  =  D,  (Durchgerbungszahl) : — 


D 


G 

II 


100 


1      100 


[--.]ioo. 


in  which  G  =  combined  tannin,  the  other  signs  as  already 
given.  From  the  nitrogen  estimation  we  can  also  calculate 
how  much  finished  leather  1  part  of  pure  hide  substance 
has  yielded ;  this  quantity  is  expressed  in  the  tables  as  the 
"product  number"  (Rendernentszahl) — 


Hz  = 


lim 


XI, 


XL 


The  tables  are  so  extensive  that  the  original  paper 
must  be  consulted  for  the  complete  numbers. 

The  following  samples  have  been  selected  as  being  of 
most  interest  to  English  tanners  : — 

A.  28.  Sole  leather  from  Celle,  tanned  by  modern 
system,  in  the  first  and  second  layer  a  mixture  of  §  oak  and 
i  mimosa,  in  the  third  layer  a  mixture  of  £  oak  and 
-i  valonia. 

11.  Sole  leather  from  Liugenfelde,  near  Hamburg,  tanned 
liy  -modern  methods  with  quebracho,  myrobalaus,  Sue.,  the 
so-called  "  Xoi'th  German  sole  leather." 

46.  Sole  leather  from  Steiermark,  sweated  and  swelled  in 
a  barley-meal   drench.     In  the  first   layer,  pine    bark   and 


knoppern  :  in  the  second  and  third,  knoppern  and   valonia. 
Hammered,  so-called  "  l'fuud  "  leather. 

49.  Ditto,  after  five  days'  liming,  eight  pine  colouring 
liquors  and  three  layers  :  in  the  first,  3  pine,  \  knoppern  ; 
in  the  second,  \  pine,  §  knoppern  ;  in  the  third,  knoppern 
only.  Rolled,  and  dried  for  six  hours  at  40° — 50°  C, 
"  Terzen  "  leather. 

78.  Sole  leither  from  Cincinnati,  U.S.A.  Tanned  with 
American  oak. 

79.  Sole  leather  frjm  Milwaukee.  Swelled  with  sul- 
phuric acid,  pure  hemlock  tannage. 

B.  105.  Pure  cauaigre  tannage. 

108.  Strap  butt,  liristol  tannage,  l-.'iislish  hide,  rounded 
before  tanning,  tanned  with  extract  (Levinstein),  valonia, 
and  myrobalaus. 

110.  Belly  from  ditto.  Tanned  with  extract,  valonia, 
and  algarobilla. 

14.1.  Belting  leather  from  the  Rhineland.  Oak  tannage  ; 
in  the  last  layer,  oak,  valonia,  and  myrobalans.  Damped 
with  glucose  solution  before  rolling. 

151.  English  belting  leather. 

154.  American  strap  butt  (OhioV  Union  tannage,  9 
parts  of  hemlock  bark,  1  part  of  oak  bark. 

1).  159.  Unfinished  harness  leather  (cheek).  Pure  pine- 
bark  tannage. 

164.  Harness  leather,  Milwaukee.     Pure  hemlock. 

B.  168.  Horse  leather  from  Altona.  Slightly  grained 
with  pine  liquors,  and  then  tanned  out  with  quebracho 
wood. 

174.  Upper  leather,  from  an  East  Indian  arsenic  kip. 
Tanned  with  pine  and  quebracho  at  the  German  tanning 
school  in  Freiberg  i/S.  Description  of  the  tanning  iu 
number's  Deutscher  Gerber  Zeit.  1892,  13. 

192.  Brown  calf  from  Barr,  Alsace.  Oak  tannage,  old 
system. 

200.   Itrown  Russian  calf,  Warsaw.     Oak. 

202.   Black  Russian  calf,  Warsaw.     Oak. 

211.  Coloured  Russian  leather,  Sarapul.  Pure  willow 
bark  tannage  smeared  with  birch  oil  on  the  flesh  side. 

F.  226.  English  belting  leather.  Weighted  with  glucose 
and  barium  salts. 

233.    Strap  butt.     Weighted  with  bjrium  chloride. 

2  43.  Sheep  leather.  Pine  tannage,  with  a  little  quebracho. 
Unfinished. 


Organic  l-Mruaeous  Matter. 

Leal  her. 

Water 

Total  Ash. 

Pat, 

Ash  of 

No. 

Sugars. 

(normal). 

Tannin. 

Non-Tannin, 

Combined 
Tannin. 

Hide 

Substance. 

Extract. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

28 
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Wool-greate,   Application   of,    in    the    Leather   Industry. 

V.  Vi-ely.     Casopis  pro  prutnysl  ohemicky,  ISO",  7,  :'*3. 

Various  samples  of  leather  were  staffed  in  a  drum  with 
mixture-  of  wool-grease  ami  tallow.  The  results  show 
that  tin-  nentral  wool-grease9  penetrate  the  leather  better 
than  other  Fats  of  the  Bame  consistence,  that  they  leave  no 
sticky  touch  or  ill  odour,  and  that  in  tin-  cose  of  chrome- 
tanned  leathers  especially,  they  give  a  very  good  colour. 

—J.  T.  1). 

Leather,  Currying  of.     Der  Gerhcr,  1898,  24,  ["'60] 

Table  Stuffingj—Atlet  treatment  of  the  leather  on  the  grain 
side,  the  goods  are  thru  covered  on  the  th-sli  Bide,  with  the 
prepared  grease  brushed  on  with  a  Btiff,  long-haired  brush, 
The  grease  is  laid  on  1 1 1 i.kt-r  on  the  stouter  parts  of  the 
leather  than  on  the  thinner  portion-,  after  which  tho  piece 
is  hung  up  in  a  room  heated  to  between  '-'•">  and  80°  ('•  As 
the  moisture  drii-s  out  of  the  leather,  the  grease  rapidly 
penetrates.  This,  however,  doCB  not  take  pi  ice  uniformly 
unless  the  grease  has  been  properly  prepared,  a>  described 
in  the  cat lirr  p.irt  of  this  article  (this  Journal,  1898,55). 
The  oily  constituents  only  will  penetrate,  and  are  liable  to 
go  right  through  the  leather,  causing  dark  blotches  of  grease 
on  tin' grain  surface.  Even  an  increase  in  Ihe  above  tem- 
perature will  not  cause  the  harder  fats  to  penetrate.  When 
the  leather  is  in  propel  condition  and  the  grease  correctly 
prepared,  the  leather  does  nol  require  to  bang  in  the  drj  ing 

in  for  more  than  from  24—48  boon,  according  to  the 

Bubstance  of  the  -kin.  When  sufficiently  dry,  it  is  laid 
away  in  pile,  on.  pi.ee  :iK..\.-  the  other,  laid  lle-li  to  lle-h. 
lie  piles  an-  turned  at  intervals  to  prevent  the  generation 
of  too  much  beat,  Bj  this  process  the  grease  unites  with 
the  individual  fibres  of  the  leather,  combining  with  and 
coating  tin-in .  thus  rendering  them  softer  and  in.  i.  pliabll  . 
the    resulting    leather     being    milder.       When    the    desired 

mildness  has  been  obtained,  the  excess  of  grease  is  removed, 
Tln-y  are  then  ready  for  the  warehouse.  If  mineral  oils  are 
used  in  the  currying,  no  advantage  i-  gained  by  laying  in  pile. 
Tin'  heating  which  is  caused  when  in  pile  is  not  due  to  the 
fermentation  of  the  oil,  as  i-  sometimes  supposed,  bnl  din- 
to  fermentation  in  th.   leather  itself,  and  in  put  t..  oxidation 

of  the  animal  fat-  n-.  d         III.    :i  1-  Antagl  -  Clnil 1  for  "  table 

stuffing"    are,    better    app  milder    feel,   and    firmer 

holier.     Should  the  excess  ..i  grease,  removed   by  skiving 


(table  grease),  eome  off  in  cakes,  it  indicates  that  too  much 
stearin  ha-  been  used  in  the  mixture. 

Drum  Stuffing.—  This  method  of  currying  leather  is 
generally  only  used  for  the  commoner  article,  and  when  it  is 
desired  to  get  huge  quantities  of  grease  into  the  fibre 
Drum  stuffing  originated  in  America,  and  ha-  the  advantage 
that  large  quantities  ma-  be  .-lulled  at  a  time;  it  appears 
easier,  requires  less  labour,  and  cheaper  fats  may  be  used, 
The  principle  of  the  process  is  thai  the  fats  are  driven  into 

the  leather   by    mechanical    force,  and  equally   distributed. 

i. I   results, however,  depend   on  theamountof  moisture 

contained  iu  the  leather,  which  tmi-t  be  perfectly  evenly 
distributed;  the  thick  and  thin  portions  of  the  hide-  mn-t  h. 
equally  moist,  hut  must  contain  lesi  moisture  thin  by  the 
"table  stuffing"  process.  If  the  leather  i-  loo  wet.  the 
grease  will  not  penetrate;  if,  on  (he  other  hand,  too  dry, 
the  leather  is  permeated  with  grease  which  will  not  combine 
and    on  drying  will    eome    on    the   surfaei'.      It    requires    a 

great  deal  of  care  and  practice  t..  e,-t  the  leather  into  the 

cxaet  state  suitable  for  drumming. 

In  "drum   stuffing  "  of  leather.  « Inn   the  Softer   fa'-    are 

used,  the  ordinary  temperature  of  the  curriers' workroom 

i-    -ullieient    for    the    process,    as    the    friction    caused    by 

tho  rotation  of  tin-  drum  always  increases  the  tempera- 
ture inside  it,  bringing  this  to  about  Jo  I'.  U  hen 
the  harder  fat-  are  employed,  it  is  ne,e-su>  to  maintain 
a  temperature  higher  than  this— a  temperature  sufficient 
to  keep  the  fat  iu  thin  liquid  state.  This  temperature  ni:i\ 
be  sei'ured  by  untuning  the  drum  :  by  blowing  -team  into  it; 
by  putting  in  the  fat  hot  ;  by  pa--ing  a  constant  stream  of 
hot  air  through  the  drum  ;  or,  lastly,  by  making  the  drum 
double-cased,  and  injcctni"  -team  or  hot  air  into  the  casing. 
Blowing  steam  into  the  drum  is  perhaps  the  simplest  of 
these  methods,  but  it  i-  somewhat  dangerous,  as  direct 
contact   of  the   steam   with   tin    leather  sometimes  causes 

blistering.      Blistering  may  all Ut  in  double-case  drum-.. 

but  is  less  likely.  The  best  method  i-  to  cause  a  current  of 
hot  air  to  enter  the  drum  ( it  i-  usually  made  to  enter  through' 
the  axle),  and  to  pas-  out  through  a  suitable  valve  at  the 
side  of  the  drum.  This  mode  of  warming  i-  largely  used  in 
stuffing  "  crown  leather."  a-  there  can  be  regulati 
temperature;  and  i-  specially  advantageous,  in  that  it  draws 

moisture   from    the    leather   and    allow-    the  fat  to  peui 

more  thoroughly .     An  objection  to  ■•  drum  stuffing  "    -  tho 
the  bard  fat-,  in  cooling,  crystallise  out  on  the  surlace  ol  th  • 

leather;  on    the    other    hand,    drum  -lulled    leather    i 
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'spews."     "Spewing"  is  rare  on  waxed  goods,  whilst  it  is 
common  on  iron-blacked  grain -leathers. 

Currying  with  Hot  Fats  ("  Einbrennen  "). — The  purpose 
of  this  process  is  to  get  hard  fats,  &e.,  into  the  leather,  such 
as  stearine  or  beef  tallow,  or  also  paraffin,  either  singly  or 
mixed,  in  large  quantities.  The  fats,  &c.,  first  melted,  and 
often  heated  to  100° — 150°  C.,  are  put  into  the  drum  ;  the 
leather,  which  must  be  perfectly  dry,  is  then  introduced 
into  the  melted  substance,  and  drummed  for  varying  periods 
according  to  thickness  or  requirement,  the  drum  being  kept 
hot  either  by  hot  air  or  otherwise  if  double  eased.  No  real 
combination  takes  place  here  of  the  leather-fibre  with  the 
fat  or  paraffin,  the  cavities  between  the  fibres  merely  be- 
coming filled  ;  and  wheu  cold,  the  fat  crystallises  out.  This 
may  in  part  be  remedied  by  a  steeping  in  water  and  re- 
drumming.  The  crystals  are  thus  broken  up,  and  driven, 
in  a  finer  state  of  division,  further  into  the  leather  between 
the  fibres.  Still  further  improvement  is  effected  if  the 
leather  be  brushed  on  the  grain  with  wool-fat  and  laid  in 
pile — by  which  crystallising  out  is  partly  prevented. 

Japan  tallow  has  been  recently  used  tor  currying  leather, 
with  excellent  results.  It  is  obtained  by  boiling  the  fruit  or 
berries  of  the  "  Rhus  Succedanea,"  winch  grows  in  Japan 
and  California.  The  tallow  (for  it  is  not  a  wax)  is  of  a 
light  yellowish-green  colour;  melts  between  51° — 53°  C.  j 
sp.  gr.  0-993;  and  emulsifies  well  with  water,  this  last 
characteristic  being  very  important  It  lias  been  found  to 
give  such  good  results  that  tho  Swiss  Government  stipulates 
that  in  the  curried  leather  for  army  contracts,  only  this 
material  may  be  used.  It  has,  however,  this  disadvantage: 
it  throws  out  minute  dust-like  crystals  of  palmitic  acid  on 
the  surface  of  the  leather.  A  remedy  for  this  is  to  treat 
the  grain,  after  drumming,  with  a  coating  of"  moellon." 

The  "  Einbrennen  "  process  is  not  only  suited  lor  all 
classes  of  heavy  leather,  but  for  light  and  thin  sorts  as  well. 
It  gives  a  feeling  to  the  leather,  of.  firmness  and  fulness, 
and  a  tougher  grain  ;  at  the  same  time  it  increases  weight, 
even  up  to  35  or  40  per  cent. — J.  (1.  1'. 

Tanning  Processes,  Study  of  the  Progress  of.  F.  Knapp. 
Chem.  Ceutr.  1897,  2,  [24].  1124.  From  Festschrift 
der  Tech.  Hochschule  zur  Naturf.  Vers.  1897,  155 — 06, 
Brunswick. 

In  the  opinion  of  the  author,  leather  is  not  a  chemical  com- 
bination of  hide  and  tannin.  The  fixation  of  tannin  depends 
only  on  the  surface  attraction  which  the  fibre  exercises  ;  this 
coating  of  the  fibres  prevents  them  sticking  together  on 
drying,  producing  soft  leather  instead  of  a  horny  mass. 
Tanning  is  not  a  chemical  but  a  physical  process. 

In  chamois  leather,  the  fibres  are  coated  with  an  oxidation 
product  of  the  oil  used  for  dressing. 

Tawing  depends  on  the  fixation  of  aluminium  salts  with 
gluten  of  wheat,  and  albumin  and  oil  from  egg  yolks  ; 
potato  flour  and  salt  simply  assist  the  process.  Brittleness 
of  leather  is  caused  by  the  presence  of  crystalline 
substances  (sulphate  of  lime,  &c),  which  coat  the  fibres 
and  render  them  brittle.  Scientific  knowledge  of  the 
tanning  process  has  not,  however,  up  to  the  present  enabled 
many  new  methods  to  be  introduced,  chrome  tanning  being 
the  only  one  which  has  stood  the  practical  test.— J.  T.  W. 

Suede  Glove  Leather,  The  Dyeing  of.     Der  Gerber, 

1898,24,  [5G0]  and  [561]. 

See  under  VI.,  page  150. 

PATENTS. 

Tanning    and   Pickling,   Impts.    in,   and   Machinery   ami 

Apparatus  for  same.     A.  Stagg  and   L.  Seager.  Miltou- 

next-Sittingbourne.     Eng.  I'at.  4700,  Feb.  22,°1S97. 

The   hides,   skins,   flesh,    and    the    like  are    treated   with 

"  tanning  or  chemicals  "  in  a  cylinder  in  vacuo. — J.  T.  W. 

Leather  Pulp,  Impts.  in  or  relating  fa  the  Manufacture 
of  Boards,  Plates,  or  Sheets  from.  G.  Bricalant, 
Karentin  (Seine-Inferieure).  By  A.  J.  Boult,  Loudon. 
Eng.  Pat.  24,083,  Oct.  19,  1897. 

Ax  ordinary  paper-making  machine  is  not  suitable  for 
manufacturing  thick    leather  sheets   from   pulp  ;   a  special 


machine  is  employed  with  an  arrangement  for  regulatings 
the  distance  between  the  two  rollers  as  the  layer  or  pulp 
increases  in  thickness.  The  mechanical  arrangement  for 
doing  this  consists  in  a  weight  placed  on  a  pressure  lever 
being  automatically  moved  at  the  right  time.  The  mode  or' 
doing  this  cannot  well  be  explained  without  reference  to  the 
drawing  attached.— J.  T.  W. 

Leather,  Impts.   in   the   Preparation  of.     If.  Streich,  Bonn. 

Eng.  Pat.  25,008,  Oct.  28,  1897. 
The  hides,  after  being  unhaired  by  sweating,  are  partially 
tanned  for  one  or  two  days.  They  are  then  stretched  in  a 
frame  and  the  flesh  side  rubbed  with  a  mixture  of  50  grms. 
of  sugar  in  15  gross,  of  vinegar  aud  15  grins,  of  ammonia. 
The  hide  is  allowed  to  become  half  dry,  and  the  prepared 
side  is  coited  with  turpentine  or  copal  varnish,  and  then 
thoroughly  dried. 

Hides  thus  prepared  are  stronger  and  more  capable  of 
resisting  outer  influences  than  leather  tanned  in  the  usual. 
«l  ay  ;   they  are  also  lighter  in  weight. — J.  T.  W  . 

Depilating  Hides  or  Skins,  Impts.  in  the  Process  of .  H. 
Holmo,  Philadelphia,  U.S.A.  E,  <z.  I'at.  26.760,  Nov.  16, 
1897. 

The  hides  are  subjected  to  a  bath  of  fmlphidc  of  sodium 
solution  of  2 — 6°  B.  in  a  paddle  for  a  short  time  in  move- 
ment, then  allowed  to  stand  for  10 — 12  hours.  They  are 
again  paddled  while  the  solution  is  gradually  diluted"  with 
water  until  the  skins  are  free  of  "caustic  matter." 

-.I.T.  W. 

Whalebone,    Process    for   Regenerating     Used,     and  for 

Dressing  Fin  Whalebone  without  rendering  the  sunt 
Brittle.  M.  Weishaus,  Berlin.  Eug.  I'at.  27,661,. 
Nov.  24,  1897. 

Bent  strips  of  whalebone  are  coated  with  a  suitable  acetate, 

e.g.,  acetate  of  aluminium,  then  ironed  with  an  ordinary  iron, 
aud  whilst  being  stretched  are  cooled  in  water. — I.  T.  \V. 

Product    ["  Lactoform "]    derived  from    Casein    or   other 

Albuminous  Substances,  A  New  or  Improved,  and  Pro- 
cesses  the  Producing  the  same.  W.  Krische.  Hanover, 
and  A.  Spitteler,  Munich.  Eng.  I'at.  24,742,  Oct  -'6 
1897. 

Tuts  consists  essentially  of  casein  precipitated  by  suitable 
metallic  salts,  and  subsequently  hardened  by  treatment 
with  formaldehyde.  The  inventors  find,  however,  that  the 
insoluble  product  yielded  by  the  direet  action  of  formalde- 
hyde on  a  casein  solution,  after  being  dried,  swells  iu  water 
and  becomes  quite  soft  and  incapable  of  resisting  mechanical 
influences  ;  whereas  if  a  similar  substance  is  prepared  in  the 
manner  indicated,  it  is  very  hard,  elastic,  and  tough,  and 
may  be  kept  immersed  in  water  for  days  without  being 
injured. 

According  as  the  "  lactoform  "  is  to  be  employed  in  place 
of  horn,  ivory,  ebony,  amber,  &c,  it  is  precipitated  alone, 
in  presence  of  pigments  and  (or)  ground  cork,  o<-  simul- 
taneously with  white  lead,  barium  sulphate,  alumina,  &c. 
The  coagulated  ma^s  is  ground,  mixed  with  sufficient  water, 
moulded  into  shape,  drained  till  it  becomes  slightly  but 
uniformly  transparent,  placed  all  night  in  a  20  per  cent, 
solution  of  formalin,  and  fiually  dried  under  gentle  pressure 
to  avoid  warping. 

Walls  may  be  rendered  damp-proof  by  "  lactoform  "  if 
they-  are  painted  twice  with  a  15  per  cent,  solution  of 
casein  and  a  10  per  cent,  solution  of  zinc  chloride,  followed 
by  the  application  of  strong  formaldehyde. — F.  H.  L. 

XY.-MANUEES,  Etc. 

Basic  S/a j,  A  Remarkable  Observation  e.y.      M.  Schmoeger. 

Landw.  Versuchs.  Stat.  1897,  47,  413. 
In  accordance  with  observations  made  by  Iloycrmann,  it 
was  found  that,  after  fusion  with  silica,  the  citrate  solubility 
of  the  phosphoric  acid  in  basic  slag  was  considerably  in- 
creased. The  first  sample  examined,  contained  20  •  19  per 
cent,  of  phosphoric  acid,  of  which  4S1  4  per  cent,  dissolved 
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in  Wagner's  citrate  solution.  After  fusion  with  silica, 
pei  "Nt.  of  the  phosphoric  acid  was  soluble  in 
citrate  solution.  When  fused  alone,  and  afterwards  finely 
ground,  only  B0"1  pet  cent,  of  the  phosphoric  acid  was 
notable.  It  baa  been  suggested  that  the  apparently 
diminished  citrate  solubility  of  basic  slag,  after  ignition, 
was  due  to  the  production  of  calcium  manganate,  and  the 
equent  partial  destruction  of  the  citric  acid.  In  the 
author's  experiment  the  slag  did  increase  in  weight  during 
ignition,  hut  no  in  mganate  was  produced. 

Two  other  samples  of  slag  were  fused,  both  alone  and 
with  silica.  In  both  eases  the  citrate  solubility  was  very 
greatly  increased  (from  41-4  and  58-2 to 97-8  and  96*6 
per  cent,  respectively)  under  the  influence  of  silica;  but  the 
solubility  was  not,  as  in  the  first  experiment,  diminished  by 
fusion  without  siliea  ( owing,  perhaps,  to  the  presence  of 
some'  siliceous  material)  :  and  there  was  a  loss,  instead  of  a 
gain,  in  weight. — N.  II.  J.  M. 

Chili   Nitrate  of  Soda,  Injurious   Effect  of.     P.  Wagner. 

Landw.   Presse,   1  s'»7,  Nog.   18  and  19.     (See  also  this 

Journal,  1897,342.) 
Tin:  results  of  experiments  made  at  Darmstadt  showed  that 
perchlorate  occurs  as  an  impurity  in  nitrate  of  soda  to  the 
extent  of  Oil  to  1  '65  percent.  The  large  amounts,  :i  and 
7  per  cent.,  found  by  Sjollema  (this  Journal,  1K97,  152 
nnl    163  I  are  probably  quite  exceptional. 

Whilst  Sjollema  concluded  that  an  application  of  200 
kilos,  per  hectare  of  innate  of  soda,  containing  0*5  percent, 
of  perchlorate,  would  be  injurious,  Wagner  lias  ascertained 
that,  in  ordinary  practice,  nitrate  of  soda,  containing  as 
much  as  1-65  per  cent  of  perchlorate,  was  found  to  be 
without  injurious  effect. 

With  regard  to  the  effect  of  nitrate  of  soda  itself  on 
vegetation,  a  number  of  experiments  were  made  in  which 
oats  were  grown  in  pots,  and  manured  with  amounts  of 
nitrate  corresponding  with  2o  cwt  to  120  cwt.  per  beet  ire. 
The  greatest  Meld  of  Btraw  was  obtained  with  BO  cwt.  pet 
hectare,  the  yield  being  very  slightly  less  with  100  and  120 

ewt.j    the  greatest    yield  of  grain  was  obtai I   with  the 

ttesl  application  of  nitrate  (120  cwt.  per  hectare  ).  The 
results  show   thai  oats  will  bear  a  very  heavy  dressing  of 

nitrate  lei  the  conditions  of  the  experiments.     Nitrate  of 

soda  should  bo  applied  a-  uniformly  as  possible,  and  only 
alter  being  liiieiv  ground.  — X.  II.  .1.  M . 

XVI.-SUGAR.  STARCH.  GUM.  Etc. 

Sugar  Cum.  Tin  Principal  Amide  <<f.     E.  *'.  SUoroy. 
.1.  Amer.  Chem.  s.e.  ls-.ir,  19,881—889. 

Ki    precipitating  cane  juice  in  the  usual  manner  with  mer- 

,,,  .  the  author   Isolated   a    crystalline   optically 

i    .  ,  rl      abstance,  which  did  not  reduce  Folding's  solution, 

alMl  liberated  ammonia  onlj  i incentrated  alkaline  solution 

with  formation  ol  hydrogen  cyanide.  These  properties  are 
, sessed  by  glycocol,  and  it  is  concluded  that  this  com- 
pound is  the  principal  amide  present,  Maxwell's  statement 
(Louisiana  Sugar  Planters'  Association,  Januarj  1894) 
that  the  amide  is  asparagin  being  i Tect.— .1.  L.  B. 

Cane-Sugar  Molasset     l   <  of.     II    Pellet.     Bull, 

de  I'Assoc.  des  Chim.  1897,15.  [6],  8 
Sir  under  Will.,  page  1H7. 

/;,  ,i  Sugar,   The    Extraction   if.     V.   Breyer.     Bull,   de 

I'Assoc.   des    Chim     1897,15,    r,;J.  683—685.     i  From 

Oest   ung.  Zeitt   1897,    2].) 

■j,  his  inti  topical  researches  on  the  colouring 

1Maiier   of  the  beetroot,  the  author  baa  discovered  in  the 

uellulat  tii   at  ol  the  bei  t t,  globuli  orm  of  discs, 

with  a  depression  in  the  middle,  similar  to  red  blood  cor- 
puscles, but  of  uniform  size  and  ol  n  verj  deep  colour. 
II,.  ,  are  -o  numerous  thai  they  are  estimated  at  10  pet 
cent  nf  I  i  ded  mnttct        :  ■  '  [      mgi  i 

,   and   the  -mailer  nt  u.    Thej   are 

in  the  mic tcus  of  acute  pneumonia,  than   the 

typhoid  bai  ill"  '  '         "'  '"   l'1''   "'    cholera. 

The-,  are  almost  the  same  size  as  the  bacillus  of  influenza, 


but  larger  than  the  micrococcus  prodiginsns.  The  latter,  as 
i-  known,  Mi  velops  in  is  hours  on  cooked  potato  a  thick 
reddish-purple  layer,  the  colour  of  which  disappears  to  the 
eye  under  a  magnifying  power  of  1,500  to  2,O0O;  the  ovoid 
corpuscles  of  the  beet,  however, preserve  their  deep  black 
colour  even  under  the  highest  powers  of  the  microscope  ; 
the  globules  may  therefore  he  considered  as  firming  the 
colouring  matter  of  the  juice.  Other  reasons  favour  this  idea. 

The  corpuscles  grow  between  the  walls  of  the  cellular 
tissue  of  the  beetroot  similarly  to  the  bacilli  of  cholera  and 
of  tuberculosis,  and  form  chains  of  five  or  six  individuals, 
which  break  up,  giving  isolated  individuals  to  the  number 
of  G00  or  700  billions  in  a  cubic  centimetre.  They  are  also 
found  inside  the  cells.  lake  many  micro-organisms,  they 
have  a  movement  of  their  own.  not  afli  Cte  !  by  light.  It 
would  be  interesting  to  find  if  these  corpuscles  arc  composed 
of  protoplasm,  of  albuminoids.  ,,r  of  chlorophyll.  Mean- 
time, l.revcr  has  succeeded,  by  his  asbestos  filter,  in 
separating  the  eorpuselcs  from  the  juice,  and  in  micro- 
scopical preparations  he  finds  that,  heated  in  presence  of 
lime,  they  swell  up  and  dissolve.  This  solution  is  likewise 
produced  on  heating  the  juice  in  the  abseuce  of  lime,  but 
not  in   the  cold. 

This  statement  is  evidently  of  enormous  importance, 
showing  that  the  quantity  of  lime  used  in  curbouation 
should  he  diminished  as  much  as  possible. 

The  colouring  matter  of  the  beotrnot  is  thns  contained  in 
the  form  of  a  '.  ■  ■  .  titrated  solution  in  thtse  micro- 

organisms, which  form  a  great  part  of  the  non-sugar.  They 
are  motionless  in  the  interior  of  the  cells  of  the  beet,  but  h-'.ve 
a  very  active  movement  outside  them.    The  colouring  matter 

i-  easily  soluble  in  hoi  water  without  deforming  the  m 
organisms  which  contain  it;  in  cold  water  it  only  disc 
after  24   hours  and  in   ver*  -mall  quantity.     If  the  ntioro- 
organisms  with  their  colour  are  removed  by   filtration,  the 
beetroot  jnice  is  found  to  have  entirely  lost  its  chat 
smell.     The  micro-organisms  are  more  resistant  to  alkalis 
ih  in  the  other  organic  compounds,  a  faint  alkalinity  causing 
them    in   a    short    time    to   agglomerate   into  colloidal    dots 
with   "  -light  deformation,  these  remaining  suspended    in 
the  juice,     [f  the  action  of  the  alkali  is  more  intense,  they 
become  entirely  deformed,  and  give  a  vegetable  gum.  which 
may  constitute  one  of  the  principal  constituents  of  molasses. 

These  properties  lead  lo  the dnsion  that  the  quantity  of 

lime  hitherto  employed  i-  too  high  and  should  be  greatly 
diminished,  and  that  the  juice  should  he  treated  by  a  special 

cold  process. — 1-.  J.  de  W. 

Beet  Sugar  Juices   and  Surups,   /...->   of  Alkalinity   »/. 

B.  1'rhain.      Ilull.de   ['ASSOC,   des    Chim.  IH97,  15,    [6], 

626—680. 
1  x  a   former   note   (this   Journal.  1  S:17,  il'.iti)  it  was  pointed 
out  that,  as  manufacture   proceeds,  and  in  consequence  of 
the  storage  of  the  beetroots  in  silos,  there  was  a  diminution 

of  the  saccharine  content  and  an  increase  of  reducing 
sugars.  Moreover,  the  amount  of  nitrogen  was  shown  t<> 
remain  sensibly  eon-taut,  the  proportion  of  the  nitn  genous 
constituents  undergoing  a  relative  variation  from  a  con- 
tinual transformation  of  albuminoids  and  nitrates  into 
amides  and  aiuni:  iii. teal  -alt-. 

Thi-e  experiments   have  been  repeated  during  the  last 

campaign,  merely  t lifying  the  estimation  of  albuminoid 

nitrogen  bj  precipitating  it  with  cupric  hydrate.  The 
analyses  confirm  the  first  result-: — 


.o 

He. In.  

Total  nitrogen  

Albuminoid  nitrogen  per 
cent,  oi  total  v 

N.iriifn  ■  i  nitrates  i»-r 
cent  oi  r  ital  V 

.ii  nf  ami. I 

...tiMiMi     •:. 

cent.  "I  total  N. 


ci.t.  15th.  Nov.  1-t.   Nov.  15th.  Dec  l-t. 


L7'8S 

1IHII7 

e  108 

•Jjlu 


18*19 
0-007 
0-2O2 

in-  is 


17*12 
0-024 
0-108 

18-80 


b'.'Ts 
0*10 
0-189 

U'tV 


no  wn,  from  the  researches  ol  5 
saccharine  of  the  beetroot  during  the  pi  riod  of  preseri  at  ion 
i-  principally  due  to  the  respiratit fthe  plant.     Q  irreau, 
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ia  18dl,  and  recently  Pallarin,  showed  that  plants  respire 
more  energetically  in  proportion  as  they  are  richer  iu  pro- 
teids.  The  author  is  therefore  induced  to  recognise  a 
relation  between  respiration,  the  phenomena  of  the  trans- 
formation of  albuminoid  matters  and  nitrates  into  amides 
and  ammonium  salts. 

An  indirect  proof  of  the  conversion  of  nitrogenous  sub- 
stances in  the  beetroot  is  furnished  by  the  difficulties  found 
in  the  manufacture,  and  is  due  to  a  loss  of  alkalinity 
during  concentration,  this  loss  becoming  more  important 
as  manufacture  proceeds. 

On  calculating  the  natures  obtained  from  the  first  car- 
bonation  juice  to  the  same  density  as  the  oiiginal  diffu- 


sion juice,  there  is  found  for  this  first  phase  of  purification, 
an  elimination  o^  nitrogen  sensibly  equal  to  the  quantity  of 
albuminoid  nitrogen,  and  the  loss  of  alkalinity  is  almost 
exclusively  due  to  disengagement  of  ammonia.  The  quan- 
tity of  nitrogen  eliminated  during  evaporation,  increases 
constantly,  and  very  rapidly  at  the  end  of  the  manufacture 
in  consequence  of  the  increase  in  amides  and  aminoniacal 
salts— L.  J.  de  \V. 


Sugar  in  Alcoholic  Solutions,  Ttihle  of  the  Solubility  of. 
H.  and  L.  Pellet.  Bull,  de  I' Assoc,  des  Chim.  1897, 15 
[0],  630-G31. 


Temperature,  Id' — 1G°  0". 


Alcohol 

per 
100  c.c. 


Sugar. 


PerCent.    Perl  on  c.c. 


Density. 


Alcohol 

per 
100  c.c. 


Sugar. 


Per  Cent.    Per  100  c.c. 


Density. 


0 

1 
2 

3 

4 
5 
li 
7 
8 
!i 
10 
11 
12 
IS 

It 

15 
16 
17 
18 
19 
■in 
21 
22 
21 
21 
25 
20 
27 
28 
29 
30 
:si 
32 
33 


'in 
15 
90 
7H 

•50 
25 

•00 

•75 

•so 

•25 
00 

'75 
■50 
■23 
•oo 
'70 
'40 
10 
80 
■50 
211 
!>!> 
00 
25 
85 
45 
00 
50 
00 
50 
00 
50 
hi) 
50 


88-2 
87"9 
87'4 
BB-9 
86'4 
s.vti 
85*4 
B4'9 
si- 1 
8S-9 
88"4 
82*9 
82-5 
82*0 
81-5 
si  it 
80*5 
80-O 
795 
7H-II 
J8'4 
77-S 
77-2 

70  -5 
75-8 
7.VI 
74"8 
7.S-.1 
72  -ii 

71  7 
70-8 
i;:i'9 
lion 
OS'l 


1-329 


1-303 


1-277 


1-248 


31 
35 
36 
37 
3S 
39 
40 
41 
42 
43 
44 
45 
to 
47 
48 
49 
50 
51 
52 
53 
.-.t 
55 
56 
57 
58 
59 
60 
61 
62 
OS 
64 
65 
66 
r.7 


55-0 
54-5 

.it'll 
53  •  t 
52  8 
52-2 
5P6 
51  0 
5113 
40-7 

49 -0 
18-25 
17  -.-» 
46"7 

45'S 
41!) 

U'll 

i:ri 
42-2 
413 
Hl-.l 

89-S 
8S-3 
37"8 
S6-S 
85-S 
31-3 
33  -2 
:«1 
311  1) 
20-7 
28*4 
27  ii 
25'0 


r.7 -2 
fiO-3 
65-4 

HIT, 

lli-6 
02-7 
lil-8 
60-8 
59-8 
58-7 
57 -li 
565 
553 
31-1 
52-8 
5f5 
511-2 

IV!I 

47-6 
40-3 

I.Vil 

43 -i; 

42-2 
40-8 
39-4 
37-1) 
Slit 
84'9 
33  4 
31-8 
30-2 
28 '« 

27-i  I 
25-4 


1-062 


Alcohol 

Sugar. 

per 
100  c.c. 

Density. 

PerCent. 

Per  100  c.c. 

63 

2P0                23-8 

69 

22-5                 22-2 

70 

21-0                 20-6 

0-982 

71 

19-5                 190 

72 

1711                  17-.-. 

73 

1I-.-4                   10-1 

74 

150                 14"7 

75 

137                  13-3 

76 

12-5                 11-9 

77 

1P3                 10-5 

78 

10- 1                   9-3 

7H 

9-0                   B-2 

80 

8'0                   72 

0-898 

81 

7'0                   B-2 

82 

6-0                   5-3 

83 

5-0                     4-4 

8-1 

4-1                   3-5 

85 

33                   2-8 

86 

2-7                   2-2 

87 

2-1                  1-7 

88 

re            i-3 

89 

12                   0-98 

SO 

0-95                 077 

0810 

91 

0-7                 o-.-i; 

!I2 

0-5                     0-40 

93 

035                 0-30 

94 

0"2                   0  22 

95 

u-15               0-15 

96 

Dl               o-io 

:>7 

0-U7 

n-117 

93 

0-03 

o-ot 

«> 

o-iil 

ll-lrj 

100 

0-1)11 

000 

O-7'.il 

As  regards  temperature,  taking  the  tables  of  Flourens, 
Herzfeld,  Schrefeld,  and  Scheibler  as  a  basis,  the  following 
table  may  be  drawn  up  : — 


Alcohol 

Sugar  per  100  c.c. 

100  c.c. 

0°C. 

10°  C. 

20°  C. 

30°  C. 

4<j°  0. 

o-o 

85-5 

87 '3 

88-8' 

m-8 

942 

10-0 

80-7 

83"  5 

85-0 

87-0 

90  0 

20-0 

74-2 

76-5 

79-0 

82-0 

840 

30-0 

65-5 

6S-0 

71-0 

71-n 

77-5 

40-0 

56-7 

59-0 

620 

65-5 

H9-I) 

50-0 

-      459 

4S-5 

52-0 

555 

60  "0 

60-0 

32-9 

355 

39-0 

42  5 

475 

70-0 

1S-2 

20-0 

22-5 

26-0 

31-0 

80-0 

6'4 

7'2 

8-1 

io-o 

14-0 

90-0 

0-7 

0-S5 

11 

1-6 

2-3 

H7-4 

0-08 

0-15 

0-25 

0-36 

0-5 

This  table,  being  based  on  other  different  tables  not  in 
absolute  agreement  among  themselves  at  all  points,  is  only 
approximate,  and  is  given  merely  to  show  the  sense  of  the 
influence  of  temperature  on  the  solubility  of  sugar  in 
alcohol  at  different  temperatures  and  of  different  strengths. 

— L.  ,T.  de  W. 

Invert    Sugar   of  Beetroot  Juice   and  of  Corresponding 

Diffusion    Juice.     W.    Dombrowski.     Bull,    de    I' Assoc. 

ties  Chim.  1897, 15,  [S],  654.     (From  Zapiski.) 
The  reducing  sugar  was  titrated  by  Violette's  solution,  and 
verified  gravimetrically.     The  tests  commenced  from  the 


second  half  of  November  1S96,  and  were  made  on  beets 
from  silo*,  containing  a  sensible  amount  of  invert  sugar 
with  the  object  of  fin.liug  the  most  favourable  temperature 
for  obtaining  diffusion  juice  with  a  minimum  of  invert 
sugar.  The  results  show  that  the  invert  sugar  is  found, 
iu  part,  iu  the  last  seven  diffusers  ;  neither  the  weak  juice 
nor  the  exhausted  pulp  contained  any  reducing  sugar. 

The  mean  of  30  comparative  determinations  is  as  follows- 
—Normal  juice,  0-38  per  cent.;  diffusion  juice,  0- 17  per 
cent.;  juice  obtained,  120-00  per  cent. 

The  diffusion  juice  therefore  contained  0- 17  x  1  -2  =  0-204 
per  cent,  of  invert  sugar,  while  the  beetroot  juice  from  which 
it  was  derived  contained  0-38  x  0-9  =  0-342  percent.  There 
is  thus  a  loss  of  40  per  cent,  of  the  original  reducing  sugars 
of  the  beetroot.  The  other  portion  probably  suffered 
oxidation  in  the  battery,  although  the  true  cause  of  this 
oxidation  could  not  be  determined.  The  diffusion  juice 
shoved  no  bacteria  under  the  microscope. —  L.  J.  de  W. 

Sugars,  Action  of  Alkalis  on.  C.  A.  Lobry  de  Bruyn  and 
\Y.  Alberda  van  Ekenstein.  Zeits.  Rubenzucker  Ind 
1S9T,  46,  1023  —  1041. 

The  authors  have  extended  their  observations  on  the  trans- 
formation  of  sugars  by  alkalis  (this  Journal,  !S9fi,  6(i3) 
to  the  formation  of  other  new  substances,  by  studying  the 
action  ot  alkalis  nn  galactose,  and  of  lead'  hydroxide  on 
glucose,  fructose,  and  galactose.  The  most  general  case  is 
where,  by  the  action  of  potash  or  soda  on  one  of  the  above 
sugars,   four  new-  sugars,  exclusive  of  acids,  are    formed. 
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The  solution  contains  a  mixture  of  five  sugars.  Two  (or 
nthcr  three)  are  ketose*,  being  easily  destroyed  by  dilute 
hydrochloric  acid,  and  j; i  ^  i 1 1 lt  mi  intense  reddish-violet 
colour  with  hydrochloric  acid  and  resorcinol  (SdiwanojFs 
reaction).  In  this  way,  besides  talose,  galactose  gives  rise 
to  two  new  crystalhsahlc  ketose-,  one  of  which,  tagatote, 
occupies  the  same  position  in  relation  to  the  above-named 
aldoses  that  fructose  does  with  regard  to  glucose  and 
mannose.  Tagatose  giv*  -  a  galactosazone.  Another  ketose, 
paeudo-tagatote  ^-tagatose),  although  of  similar  compo- 
sition, gives  an  osaione  differing  from  galactosazone. 
Finally,  a  fourth  reducing  sugar,  galtose.is  formed,  which 

gives  a  distinct  osai Hitherto  it  has  only  been  pre- 

pared  in  the  form  ol  a  syrup.  The  three  new  sugars  are 
not  fermentable  with  Delft  beer  yeast.  Romijn  has  Bhown 
thi  i  both  tagatoses,  like  fructose,  arc  very  slightly,  or  not 
at  all,  acted  on  by  iodine. 

From  ordinary  glucose  then-  1-  formed,  in  addition  to 
fructose  and  mannose,  a  new  ketose,  pteudo-Jructote  (4>- 
fructoee)  ;  this  could  not,  however,  be  obtained  in  a  pure 
state.     Another  redueiug  substance,  nnferm  >ving 

the  properties  of  a  ketose,  for  which  the  name  ol  glulote 
iv  jiropi  Bed,  i-  also  formed,  This  substance  ma)  be  easily 
obtained  from  commercial  fruetoa  by  lead  hydroxide,  or 
from  invert  sugar  and  lime. 

Attention  is  drawn  to  the  part  played  by  glutose  in  the 
sugar  manufacture.  The  authors  have  shown  that  it  is 
present  in  colonial  molasses,  a  circumstance  t<>  be  explained, 

as   i-   the  pi  mannose,  b)   the  action  of  lime  mi  the 

glucose  of  the  cane  juice  during  the  boiling.  Its  presi  ace 
nut]  account  for  the  indeterminate  losses  in  distilleries  using 
molasses  (this  Journal,  1898,59).  ifcfrnctose  and  glntose 
give  osazones  differing  from  one  another  and  fromglucos- 
azohe.  Glutose  bears  the  same  relation  to  galtose  that 
^-fructose  does  to  ^-tagatose. 

The  quantity  of  glutose  contained  in  cane  molasses  may 
be  approximately  determined  by  allowing  it  to  ferment 
completely,  and  then  finding  the  reducing  powei  towards 
ieliling  s  ilution  before  and  alter  destruction  of  glutose  by 
Bieben-Damuller'e  method,  1  he  difference  between  the  two 
determinations  represents  almost  exactly  the  glutose  pre- 
sent, its  reducing  power  being  assumed  at  half  that  of 
glue 

By  this  method  the  author-  found  in  a  cane  molasses 
from  Louisiana,  about   I   s  pi  r  cent,  of  glutose. 

Prin-en  GeerligS,  in  an  article  on  the  formation  and 
pretence  of  tevulose  in  the  products  of  cane  sugar  factories 
(this  Journal,  1897,  688),  is  in  error  in  stating  that  an 
aqueous  solution  of  sodinm  acetate  is  neutral.  The  authors 
have  already  shown  thai  this  salt  has  a  transforming  action, 
and  thi.  is  not  surprising,  for  in  aqueous  solution,  in 
consequence  of  bydrolytu  di--oeiatiou.it  acts  as  a  feeble 
base.  They  also  did  col  employ  bases  in  excess,  as  he 
•  ,  i  'iv  small  quantities  suffice  to  cause  intramolecular 
transformation  of  the  sugars.     The  action  of  0*1  to  0*S  per 

cent,  ol  lime,  added  to  a  boiling   dilute    solution    of  gluCOSe, 

i-  about  '.'.',  times  greater  Iban  thai  of  a  10  to  20  per  cent 

-odium   acetate   Solution,    for  the    same    concentration 
time  of  heating      In  opposition  to  Priosen  Qt-erligs,  they 
found  that  sodinm   acetate  forms  org  inic  acid-.      In   one 
experiment  the   reducing  power  fell  t>  88*3  per  cent,  and 
(o)o  amounted  to   •    10  per  cent,     The  action  ol  potassium 

tartrate  i-  still  weaker  than  tli.it    of  sodium    acetate,  as    was 

to  be  expected.    The  observation  of  Prinsen  Qoerligs,  thai 

ot.liuirj   i  'Mains   minimise,  confirms  that   of   the 

author  ;. 

It  would  b.'  p.'  uble  logo  further  into  this  question,  if 
anj  particular  sample  of  cane  juice  were  found  to  contain 
glutose,  and  if  tin-  juice,  atn  r  being  boiled  with  an  excess 
of  lime,  i  ontained  fructoseand  mannose  Prinsen  Qeerligs 
has  not  yet  shown  that  the  salt-  contained  in  em, 
can  themselves  convert  the  glucow  contained  in  the  juice 
into  mannose  and  fructose. 

In. in  the  re-nits  obtained  on  boiling  fructose  with  water, 

the  conclusion  mai    be  drawn  thai   watei 

cause  a  reciprocal  conversion  of  ragnrs,  or  that  if  tin.  i-  al  > 

I  ike-  place,  acids  aie  formed.  -  I..  .1.  df   \S' . 


Vituust,  ( 'arbonited,  from  a  Sugar  Factory  .-  Some  Rare- 
Ash  Constituent*  in.  E.  (I.  von  Lippmano.  li.-r.  1897, 
30,  8037—3039 

In  the  course  of  attempts  to  refine  the  carbonised   vio 
from  a  factory  in  which  the  recovt  u  from  beetroot 

molasses  is  carried  out,  the  author  obtained  certain  muddy 
residues  which  contained  0*03  per  cent,  of  lithium,  0*12 
per  cent,  of  titanium,  and  0'2i3  percent,  of  in 
calculated  ou  the  dry  substance.  Truchol  observed  that 
the  ash  of  beetroot-  contains  O'Ol  per  cent  of"  lithium,  but 
thi-  was  contradicted  byFocke  and  by  Grandeau.  Wait 
ha-    found    titanium     in    the    ashes    of    various      plants. 

1  lubranfanl  observed  thi  pp  inese  in  the 

of  beetroots,  and  recent  observations  p  tint  to  that  element  aa 
indispensable  in  vegetable  enzymes  (compare  thi-  Journal, 
1897,  61  - 

Statements  have  been  made  to  the  effect  that  the  ashes 
of  plants  contain  strontium,  and  that  this  element 
partially  replac  i  calcium.  Beetroot  manured  with  lime 
■  ontaining  strouti.i,  contained  in  1,000  parts,  0'206  part  of 
-trontia.  whilst  the  average  amount  of  lime  which  they 
tain  i-  from  0*4  to  0*5  put.  The  hay  from  cloves 
grown  on  soil  containing  -Irontia,  Bhowcd  13*2  part-,  per 
1,000  of  strontia.  whilst  the  norm  il  lime  content  i-  L'n  lo  'J4 
parts  per  1,000.  This  hay  cm  be  consumed  by  animal- 
without  danger.  The  author  cite-  a  case  of  two  persons' who> 
were  attacked  by  eczema  in  strontia  work-  ■  they  recovered, 
however,  when  no  longer  working  amongsl  Btronlium  salts. 

—J.  L.  B. 

Galactose,  Configuration  "/'.     A.  Wohl  and  B.  List. 
Ber.  1807,  30,  3101— 

It  appeared  desirable  to  the  author-  to  te-t  by  an  in- 
dependent method  of  investigation  the  eorrectne-s  of  the 
configuration — 

II      "IliUlll 
ill     (ill)  . C.C .C . C .  CH0 
llll    II     II     OH 

a-cribed  to  ti-galaetose  btj  Fischer  (Her.  27,  I 

A  BUgar  of  the  above   structure  should    be  obtained  from 
a  pentose — 

II     (IIIHII 
i  II  dill)  .t.t.  C.COH 
(Hill      II 

by  addition  of  in  N  and  reduction  of  the  inding 

acid   lactone.     This  pentose  differs  from    xylose   oolj   in 

t  to  the  arrangement  in  span f  the  last  OH. CB 

group.      It    has   been    obtained    from  xylose    and     h -eriheil 
,    under  the  name  '    Iwose ''  b\    Fischer  and  Itromberg.     The 

crowning  evidence    necessarj    to    exhibit    the  connection 

between    galactose   and  lyxose    -i.e.,  the  conversion  of   one 

into  tin   other— was,  however,  omitted,  and  is  now  supplied 
bj  the  author-     They  have  employed  for  the  purpose  their 
general  method  (Her.  26,  730)  for  the  conversion  of  an 
of  a  higher  into  those  of  a  lower  series.     In  its  application. 
to  galactose  it  involves  the  following  processes  :  — 

I.    I'll.'    preparation    of    galaetosoxnne    by    the    action   ol 

hydroxylamine  on  the  sugar, 
■_'.  Conversion  of    the  o\uue   into  pentaoBtylgalactonia 

nitrile. 

:t.  Preparation  of  the  acetamido-derivative  of  the  corn 

spnmling  pentose  hi   the  action  of  an  smmoniacal  -olutionof 
silver  oxide  on  pentaci  ti  I  galaclonic  nitrile. 
4.  Decomposition    of    the    resulting    acetamido-pentoM 

compound  by  mean-  of  dilute  BUlphurlC  a    id. 

The   pentose   thus   obtained   is   Itevo  rotatory,   and  wa«v 
clearly    identified    with    lyxose    by    the    optical   and 

properties  of  us  derivatives.— H.  T.  1". 


XVn.-BREWING.  WINES.  SPIRITS.  Eoc. 

Fermentation  without  Yeast-Ceils.      \.  Stavenhai 
Ber.  l  *•.>:.  30, 1 

lau  i  i:i\'.  to  Huchner  and  Rapn's  latest  < imunica 

i  this  Journal,  1898,  59)  on  tl.i-  nubject,  tie  author 
repudiates  the  inggestion  that  the  entirely  negative  results 
obtained  by  him-vii  wet,-  due  totheusi  ated  yeast. 
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yielding  an  extract  inactive  before  filtration.  The  extract 
used  possessed  fermentative  power  before,  but  not  after 
filtration  through  a  Kitasato  filter. — H.  T.  P. 

Fermentation,  the  Influence  of  Carbonic  Acid  on. 
H.  Lftnge,  YVochenschr.  fur  Bran.  1897,14,  [46],  593. 

Four  flasks  were  taken  each  containing  1  litre  of  wort  with 
a  strength  of  2 13  B.F  and  3  grms.  of  yeast  added  to  each. 
The  flasks  were  connected  together  so  that  the  carbon 
dioxide  from  the  first  passed  through  the  fermenting  won 
in  the  second,  and  the  carbon  dioxide  from  both  these 
through  the  wort  in  the  third,  and  that  from  all  three 
through  the  wort  in  the  fourth  flask.  Between  each  flask 
was  fitted  a  wash  bottle  containing  sulphuric  acid.  The 
temperature  was  77°  F.  In  two  days  the  amount  of  carbon 
dioxide  lost  was  58*4  grms.  from  flask  1  ;  59*6  grms.  from 
flask  2  ;  60 '7  grms.  from  flask  3  ;  62 '3  grms.  from  flask  4. 
The  weight  of  yeast  in  each  flask  was  found  to  be 
practically  the  same. — A.  L.  S. 

Zymase,  Remarks  on  Puchner's  Communications  on. 
E.  Neumeister.     Ber.   1897,30,  [19],  2963— 2966. 

The  author  considers  zymase  to  be  essentially  different 
from  an  ordinary  enzyme ;  on  account  of  its  complicated 
function,  its  striking  unstability  in  air,  whilst  it  can  be  kept 
for  a  long  time  in  cacuo  without  losing  its  activity  and  its 
inability  to  withstand  a  temperature  of  22°  ('.  He  con- 
siders zymase  to  be  a  mixture  of  several  proteid  matters, 
and  the  decomposition  of  the  sugar  to  he  produced  by  some 
complicated  interaction. 

Buchuer  ascribes  the  ready  loss  of  activity  of  the  yeast 
sap  to  the  action  of  a  proteolytic  enzyme,  as  hefound  that 
the  addition  of  a  little  trypsin  or  pancreatin  quickly 
destroyed  its  activity.  The  author,  however,  points  out 
that  Hjort  (Centrbl.  fur  Physiol.,  1896,  1892)  failed  to  find 
any  such  proteolytic  ferment  in  yeast  plasma.  —  A.  h.  S. 

Sorbose,  Transformation  of  Sorbitol  into,l>y  Mycoderma 
vini.     A.  Matrot.     Comptes  Rend.  1897,  125,  874—876. 

A  number  of  samples  of  sorb  juice  [sorbin  from  berries  of 
Mountain  Ash,  or  Service  tree]  were  exposed  for  a  few 
days,  and  the  sugar  determined.  One  sample,  which  iiad 
been  kept  at  2>  — 35°,  was  found  to  contain  a  considerable 
amount  of  sugar.  The  surface  of  this  sample  was  covered 
wilh  a  ferment,  apparently  identical  with  mycoderma 
vini,  together  with  bacteria.  When  sterilised  juice  was 
inoculated  with  the  bacteria,  the  latter  were  found  to  be 
unable  to  produce  sugar. 

The  sugar  obtained  from  sorb  juice  was  identified  as 
.sorbose.  It  is  prepared  as  follows: — The  juice  is  first 
subjected  to  alcoholic  fermentation,  and  is  then  placed  in 
thin  layers  in  photographic  dishes,  inoculated  with  mycoderma 
vini,  and  kept  at  3u  C.  It  is  tested  from  time  to  time,  with 
Fehling's  solution,  and  when  the  oxidation  is  found  to  be 
completed,  treated  with  lead  acetate.  The  excess  of  lead 
is  precipitated  as  sulphate,  and  the  filtered  liquid 
evaporated  on  a  water-bath  until  syrup}-.  On  cooling,  the 
sorbose  crystallises  out,  and  is  purified  by  recrystailisation. 
The  rate  of  oxidation  depends  on  the  surface  exposed  ;  with 
a  surface  of  3  square  decimeters  per  litre,  there  is  an 
increase  of  about  1 0  grms.  per  day. 

In  preparing  sorbose  from  pure  sorbitol,  the  latter  is 
dissolved  in  wine  or  in  an  artificial  nutritive  solution.  If, 
as  sometimes  happens,  the  ferment  will  not  grow  in  the 
artificial  solutions,  it  is  first  cultivated  on  wine.  As  soon 
as  the  surface  of  the  wine  is  covered  with  the  ferment,  the 
wine  is  poured  away  from  under  the  ferment,  and  replaced 
by  the  solution  of  sorbitol.  (See  also  this  Journal,  1898, 
78.)— N.  H.  J.  M. 

Cellulose,  Fermentation  of.  V.  Omelianski.  Comptes 
Rend.  1897,  125,  [25],  1131— 1133.  See  this  Journal. 
1898,  60. 

An  account  is  given  of  an  experiment  on  the  fermentation 
of  cellulose  lasting  13  months  by  means  of  a  reaction 
described  loe.  cit.  above.  3-4743  grms.  of  dry  cellulose 
■were  fermented  in  the  presence  of  5  ■  7698  grms.  of  carbonate 
of  lime  which  had  been  gently  ignited.  The  gas  (810  c.c.) 
collected,  contained  154-3  c.c.  of  hydrogen  and  659-3  c.c.  of 


carbonic  acid.  After  allowing  for  carbonic  acid  remaining 
dissolved  in  the  liquid  and  for  that  evolved  by  the  chalk,  it 
was  found  that  0-9722  grm.  had  been  obtained  from  the 
cellulose.  The  weight  of  the  fatty  acids  (acetic  and  butyric, 
with  a  very  little  valerianic)  was  2  ■  2402  grms.  The  deposit 
of  the  fermented  culture,  composed  of  flocks  of  cellulose 
and  spores  of  bacilli,  washed  with  hydrochloric  acid  and 
dried,  weighed  0- 1272  grm.  (3-  6G  per  cent,  of  the  cellulose 
employed). 

The  results  are  then  summarised  as  follows  : — 


Cellulose. 


Grms. 


Products  of 
Fermentation. 


Grms. 


Cellulose  added 

„        (rj  remaining 

Cellulose  that  has 
disappeared. 


8*«43 
0-1272 


Fatty  acids 2-2402 

Carbonic  acid O'i'722 

Hydrogen 0-0138 

Total 3-2262 


The  abseuce  of  marsh  gas  among  the  products  of  the 
fermentation  is  remarkable  ;  the  author  believes  that 
methane  is  produced  by  a  particular  ferment  different  from 
the  one  he  employed  in  the  above  experiment,  which  he  has 
not  yet  succeeded  in  isolating  in  the  pure  state. — A.  C.  YV. 

Hops  and  their  Storage.     By  L.  Briant  and  C.  S.  Meacham. 

J.  Fed.  Inst,  of  Brewing,  1S97,  3,  481—493. 
Among  the  chief  constituents  of  hops  of  value  to  the 
brewer  are  the  tannin,  the  nil,  and  the  resins.  The  resins 
are  the  most  important.  Hayduck  has  separated  three 
resins,  two  of  which  are  preservative,  and  the  value  of  hops 
to  brewers,  apart  from  the  aroma  is  directly  measurable 
by  these.  The  amount  of  the  resins  is  dependent  on  (he 
variety  of  hop,  the  method  of  culture,  the  ripeness,  and 
the  treatment  during  drying.  The  authors  point  out  that, 
in  general,  foreign  hops  are  richer  in  resins  than  the 
English  ;  consequently  they  are  of  more  value  to  the  brewer. 
English  hops  are  often  picked  when  unripe  and  dried  too 
hurriedly  in  thick  layers — conditions  which  militate  against 
the  development  of  their  full  preservative  value. 

Another  cause  for  the  unsatisfactory  character  of  English 
hops  arises  from  the  desire  of  the  grower  to  produce 
quantity  rather  than  quality.  Since  the  continental  system 
allows  for  perfect  ripening  and  drying,  and  avoids  any  loss 
occasioned  by  "hovering"  on  the  kiln,  the  superiority 
of    such     hops    is     indisputable  The    authors    are    of 

opinion  that  if  hop  growers  would  remodel  their  systems 
of  picking  aud  drying  they  would  he  able  to  place  hops  on 
the  market  of  nearly  or  equal  value  to  the  imported,  whilst 
their  far  superior  flavour  would  command  higher  prices. 

It  is  well  known  that  hops  undergo  considerable  alteration 
during  storage,  and  it  is  believed  by  the  authors  that  the 
deterioration  is  due,  not  to  oxidation,  but  rather  to  the 
presence  of  micro-organisms  aud  enzymes  in  the  hops 
themselves.  From  the  result  of  experiments,  the  authors 
state  that  low  temperatures  will  arrest  the  action  of 
organised  and  unorganised  ferments,  and  they  have  found 
that  if  hops  are  deprived  of  a  portion  of  their  normal  mois- 
ture they  may  be  preserved  in  a  practically  unaltered 
condition  at  a  temperature  of  40' — 45°  F.,  provided  that 
the  atmosphere  surrounding  them  is  also  dry.  This  treat- 
ment is  stated  to  be  practically  as  effective  as  the  American 
and  German  systems  of  storage  at  temperatures  below  323  F., 
which  is  necessarily  costly,  and  in  most  cases  necessitates 
the  defrosting  of  the  hops  when  taken  from  the  cold  store. 

—J.  L.  B. 

Barley  and  Malt,  The  Phosphoric  Acid  in,  wilh  some 
Notes  on  the  Presence  of  Organic  Acids  in  Malt, 
C.  G.  Matthews  and  G.  H.  Woolcott.  J.  Fed.  Inst. 
Brewing,  1898,  4,  6—20. 

Following  an  account  of  Trior's  work  on  the  phosphoric 
acid  of  barley  aud  malt  (Chem.  und  Phys.  des  Maizes  und 
des  Biers)  aud  Fernbach's  investigations  (this  Journal, 
1896,  621),  on  the  importance  of  the  soluble  phosphates 
of  barley  and  malt,  the  authors  describe  several  attempts 
to  determine  phosphoric  acid  existing  as  soluble  phosphates 
in  malt    extracts.     They  finally  decided   on  the  following 


172 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Feb.  2s.i89s. 


method  :  20  c.c.  of  a  10  per  cent,  cold-water  mall  extract 
were  evaporated  to  dryness  in  a  platinum  vessel  and  the 
residue  in  in  rated  in  the  presence  of  pure  lime  in  order  to 
fix  the  phosphoric  acid.  The  inorganic  residue  was  dis- 
solred  in  nitric  acid,  neutralised  with  ammonia,  acetic  acid 


and  ammonium  acetate  added,  and  the  phosphoric  acid 
precipitated  with  molvbdic  acid.    The  phosphoric  acid  was 

thu>  determined  in  1  "i  samples  of  malt  (see  table),  the 
acidity  being  estimated  at  the  same  time  by  means  of  N-jij 
solium  hydroxide,  using  rosolic  acid  as  an  indicator. 


Hall  > 

marked f 


Acidity  in  i  i       21 

mi  lim  inins.  malt. 

• O'.'.r. 


20  20  20 

ii-.-.l 


, 

6. 

7. 

* 

:>. 

1". 

a 

18. 

„. 

14. 

15. 

19 

16 

1< 

„ 

10 

X. 

u 

U 

12    | 

10 

8 

B"  17 

OfSS 

0W! 

O'M 

0-58 

.i;.s 

"■17 

.-« 

rheso  and  Fernbach's  (/•"-.  erf.)  figure,  support  the 
antic;  as   to   the  relationship    between   high 

acidity  and  nigh  soluble  phosphates. 

Attention  is  drawn  to  the  varied  results  obtained  in 
estimating  the  acidity  of  malt  worts,  &c,  when  different 
indicators  ;ir.-  used.     Thus  a  solution  of  disodium  hydi 

■  ■■-  strongly  alkaline  to  rosolic  acid,  faintly 

alkaline   to   plienolphthalein,    strongly     alkaline    to  methyl 

orange,  and   slightly    alkaline   to    lltmu-.      Phenolphthalein 

i-  recommended  as  an   in  licator  for  the  determination  of 

ty,  as  il  is  practically  neutral  to  secondary-  phosphates, 

The  phosphoric  acid  was  next  determined  in  the  cold- 
water  mall  extract,  the  hot  mash,  and  the  whole  malt.  It  is 
evident  that  there  is  no  connection  between  the  acidity  and 
the  phosphoric  acid  on  the  whole  malt;  The  hoi  mash 
gives  differ. nt  results  in  respect  of  the  amount  of  phosphoric 
acid  to  the  cold  water  extract  Fei  nbach'e  (loc.  cil.)  method 
di  i  -  not  show  the  soluble  phosphates  in  their  original  -late 
In    the    malt.      At    the    same    time,    however,    hi.    results  are 

perhaps  nearer  those   which  would  be  obtained  in  actual 

lualt  wort-. 

The  timated  the  calcium  and  magne- 
sium in    Cold    and    hot    Wat.  r    inn-li.-.      I  paring    the    hot 

mash  with  the  cold,  the  amount  of  calcium  di  creases,  whilst 
the  magnesium  rises.  As  it  i-  shown  thai  the  amount  of 
phosphoric  acid  is  variable  in  different  malts,  it  cannot 
be  -aid  definitely  how  these  metal-  are  combined;  it  is 
certain,  however,  thi   i  a  phosphate  tends  to  remain 

in  solution  it  not  actually  increase  in  amount,  whilst  the 
gen.ial  tendency  is  for  some  of  the  calcium  phosphate  to 
be  rendered  insoluble  and  to  be  1.  ft  In  hind  in  the  grains. 

lot,  nor  malting  of  fair  and  good  barleys,  <>i   the  malting 

liffi  n  "i  barleys,  lead-  to  an  acid  malt.    A  high  acidit] 

of  the  mall  is  a  i  of  an  undue  amount  of  easily 

exlractable   soluble  phosphates,  and  insoluble   phosphates 

rendered   soluble    in    the    lna-bing   operation    by  the   higher 

acidity  of  the  mall  w,.rt.  A  wort  i-  thus  produced, not 
only  inferia  rds  the  qualities  <>t  it-  carbohydrate  and 

albuminoid  constituents,  but  containin  sub- 


stances which,  though  useful  and  necessary  to  the  vestal  in 

normal  quantity,  may  be  productive  of  serious  trouble  when 
present  in  abnormal  amount. 

To  determine  whether  organic  acids  were  present,  the 
authors  extracted  malt  at  the  ordinary  temperature  with 
alcohol  which  bad  been  distilled  with  caustic  potash  to  free 
it  from    acid.      I  lie    extract    was    distilled    under 

reduced  pressure  and  the  residue  taken  up  with  water,  tie- 
albuminoids  remaining  undissolved.  The  lived  acidity 
calculated  a-  hutie  acid  was  0*024  per  cent.,  whilst  the 
volatile  acidity,  estimated  by  titrating  tin  spirit  distillate. 
was  on  ■'•  i  per  cent,  a-  lactic  acid.  The  possible  presence 
of  butyric,  succinic,  and  lactic  acids  was  indicated.  These 
organic  acid-  must  be  maiulv  present  as  sails  in  the  nmlt. 

—J.  L.  II. 

Yeatla  ■  /■'  •>  of,  oh  Milk.     IC.  Houlanper.     Ann. 

Inst  Pasteur  ;  La  Biere,  5,  [II],  1G1  —  lo;t. 

l'i'.iii  \..i-t-    were   sown    in    sterilised    skimmed 

milk,  and  the  cultures  kept  for  14  month-.  In  appearance 
the  samples  varied  considerably,  some  resembling  a  con- 
centrated bouillon,  whilst  Others  were  but  -lightly  modified. 
The  Frohberg  and  Meuranl  yeasts  formed  (io  si\  months) 
a  coagiibini,  whiob  afterwards  re-dissolved  to  a  dark,  almost 
limpid  liquid,  with  a  considerable  deposit  of  yeast  The 
first  named  yeaal  wa-  i/,,  nid  to  have  become  debilitated,  but 
the  oiler  appeared  well  developed  and  healthy.  The  I. 
V  No,  48.  Brussels,  and  Weihenstephan  ye,  .   ti,,- 

liquid    to    turn    yellow    or   brown,  with    a    slight    deposit   of 

coagulum ;  the  yeasts  themselves  were  well  developed. 
Finally  the  Loeweubrau  and  Ncunkirchen  yeasts   produced 

little    alteration   beyond    a  yellow  tinge,    though    tliem-elve- 
well  developed.    All  the  Cultures  were  ree  iguised  as  perl,  ctlj 
pure. 
The  liquid  in  each  case  •■•   >  examined  for  it-  content  of 

la  !o-c,ca-ein  In  solution  and  in  suspension,  mineral  mailer-. 

and  ammonia,  the  results  being  given   below.     The  time 

require  1  by  ilie  yeasts  i  .  effect  tbe  liquefaction  of  gelatin  i« 
appended  to  facilitate  comparison  : — 


. ,-..-ly  I  -latin. 


.  Ived 

in  suspension 



Itinera]  ii.o ■  i 

„        in  -ii-jieii- 

SI..II. 

Ammonia 


Check 
Sample. 


■•  i 
:;lo. 

.VII 

1-3 

;■« 


Frohberg. 


17  • 
16'! 
II  - 
31-11 
I   I 


Heurant 


:         I 


hagen. 


I 


31 


i.n 

Litre. 

|sl 

l-  - 

Hit 

411  -J 

l-.'l 

II   11 

II    a 

12-6 

18*3 

111  'J 

10*1 

U   i 

M  i 

30*6 

i  a 

17 

I  a. 

4-3 

:.   i 

2-8 

3-1 

32 

52-0 

33-8 

15*4 

2SI-S 

Weihen- 
■tophan. 


41 


hi 
re. 

17  7. 


I^.w.iilirau 


over  a 


4H  '6 


Nemikir- 


19-1 
I 

30*6 

in 

I  I 


From  them    parti  ulara  it  is  evident  that  the  met 
the  milk  i-  not   attacked  bj  the  yeast   to  such  an  extent  or 
so  unequally  as  is  the  casein,     vrith  respect  to  thi    latter, 
whilst  tin-  \e.i-t-  mo  in  liquefying  gelatin  have 

the  greatest   power  ol  dissolving  casein,  their  subsequent 
rtction  on  this  substance  varies.    Hei  rant  yeast,  for  example, 
being  very  active  in  both  cases,  whereas  Frohberg,  though 
powerful  as  a  solvent,  exerts  but  little  d 
Loewenbrau  yeast  dissolves  casein  to  men  Ij  a  -mail  extent, 

but  attacks  it   power!'. illy  ■,  and  finally,  Neuiikitcheii  act-  a- 


ihe  antithesis  ol   Meuranl  yeast.    Since,  .luting  the  subse- 
quent decomposition  of  the  dissolved  colouring 

mallei-,    which    il    t.'iui-.    are    again    broken     up.    depth 
colour  cannot  be  lakeii  as  a   criterion  of   the  activity  ol 

The  decomposition  of  casein  by  yeasts  thus  resemble*  the 

'    produced    l.y     .a-,  a-e  terming    microbes,    though    lie 

action  is  much  less  rapid. 

The  figures  lor  insoluble   ca-cin  given  above  arc  some- 
what  higher    than    the     truth,    owing    to  the    difficulty    of 
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removing  the  yeast  cells  present  in  the  sediment.  The 
same  cause  also  accounts  for  the  variation  in  the  ratio  of 
mineral  matters  in  solution  to  those  in  suspension. — C.  S. 

Ales,  Cold  and  Sparkling.       [Carbonating  Beer.']      R.  van 
Laer.     J.  Fed.  Inst.'  of  Brewing,  1898,  4,  24—29. 

The  author  describes  in  detail  a  method  of  carbonating 
beers,  produced  by  the  vacuum  fermentation  sj-stem,  as 
carried  out  in  an  American  brewery.  The  carbonating  of 
Belgian  top-fermentatiou  beers  has  been  tried  with  satis- 
factory results.  Experiments  with  English  ales  allow  the 
author  to  state  that  if  the  carbonating  process  be  properly 
carried  out,  it  gives  brilliant  beers  with  a  pure  taste  ;  when 
bottled,  no  deposit  appears  until  many  days  after  the  time 
in  which  this  would  appear  in  the  case  of  the  same  beers 
not  carbonated. — J.  L.  B. 

Bracing,  On  some  Recent  Progress  in,  in  the  United 
States.  H.  T.  Brown.  J.  Fed.  Inst,  of  Brewing,  1897, 
3,  467—478. 
American  brewers  have  recently  introduced  a  combined 
system  of  cold  storage  and  carbouation,  enabling  ales  to  be 
cooled  without  the  production  of  turbidity  and  flatness. 
The  ale  from  the  racking  vessels  is  run  through  a  refrigera- 
ting apparatus  known  as  the  "eooline  tub,"  and  passes  out 
at  a  temperature  of  about  32°  F.  to  the  store  vats.  These 
are  placed  in  a  cellar  kept  at  32° — 35'  F.,  and  are  provided 
with  apparatus  enabling  the  contents  to  be  forced  through 
a  filter.  The  ale  remains  in  the  store  vessels  at  about  :\2  F. 
for  two  to  three  weeks,  and  during  this  time  a  settlement  of 
the  greater  part  of  the  remaining  yeast  takes  place  ;  also 
the  resinous  matters  which  would  remain  in  solution  at 
ordinary  temperatures  are  deposited.  By  means  of  air 
pressure  of  10  or  15  lb.  to  the  square  inch,  the  ale  is 
next  forced  through  the  carbonator  and  filter.  In  some 
breweries  filtration   precedes  carbonation  ;   the  author,  how- 


ever, favours  the  former  treatment.  The  filter  most 
generally  used  is  the  "  En-singer,"  the  filter  medium  con- 
sisting of  specially-prepared  paper  pulp,  which  can  be  used 
again  after  washing  and  sterilising.  The  ale  leaves  the 
filter  at  a  temperature  of  35° — 36°  F.,  and  is  racked  into 
casks  whilst  under  pressure  by  special  racking  machines. 

Ales  subjected  to  the  above  treatment  will  not  possess 
any  of  the  qualities  produced  by  after-fermentation  in  the 
cask,  and  it  is  suggested  by  the  author  that  such  ales 
should  be  stored  in  vats  at  j')0  F.  with  the  addition  of  some 
dry  hops  until  they  are  matured  by  a  natural  process  of 
after-fermentation.  They  could  then  be  submitted  to  the 
previously-described  treatment. 

Nearly  ali  the  lager  beer  in  America  is  brewed  by  the 
infusion  process,  the  boiling  of  the  "thick  mash"  being 
practically  unknown.  Fermentation  of  lager  beer  differs 
but  little  from  the  Continental  system.  The  author  also 
describes  the  Pfaudler  vacuum  process  of  fermentation, 
which  is  employed  at  some  of  the  American  breweries. 

—J.  L.  IS. 

Cider,  "  Hardening"  of ;  Influence  of  Bismuth  Subnitrate 
upon.  L.  Dufour  and  Daniel.  Comptes  Rend.  1897,125, 
[25],  1125—1128. 

Cioer,  when  left  exposed  to  the  air,  "  hardens  "  or  increases 
in  acidity.  This  may  be  prevented,  or  at  least  considerably 
diminished,  by  the  addition  of  bismuth  subnilrate.  The 
authors  consider  the  use  of  10  grms.  per  hectolitre  to  be 
sufficient  for  ordinary  purposes,  larger  amounts  exercise  a 
greater  retarding  power  on  the  acetification.  The  addition 
of  the  bismuth  salt  is  followed  by  an  increase  in  the  slow 
alcoholic  fermentation,  which  takes  place  when  cider  is 
kept.— A.  C.  \V~. 

Wines,  Russian  ■  Examination  of.     L.  J.  Wolpjan. 
Farmazeft,  1897,  5,  730. 
The  following  are  the  results  of  the  author's  analyses  : — 


Fruit  and  berry  wines ;  jl'"' 

Head  and  lioneyberry  wine  (Honigbeereawein) .    J  jjjn' 

Crimean  grape  wine,  white \^' 

>,  „         red 

Caucasian         „         white 


red. 


*  Mux. 
I  Min. 
i  Wax. 
(  Min. 
c  Max. 
I  Mill 


Alcohol  tier 
Cent   by  Vol. 


16-00 

o'Oll 
10"60 

4'80 
1277 
Ki'it) 
W24 

10-1(1 

16-18 
11 -co 
14*80 

lO-lid 


Specific 

Gravity. 


0-916 
0-994 

1*575 

1-101 

0'993 

0-991 

0-9952 

0-9916 

0*9930 

0*9910 

0-9945 

0-99S0 


Total  Acid 

as  Tartaric 

Acid. 

Volatile  Acid 

as  Acetic 

Acid. 

Extractive  in 
1(10  c.c. 

1-4820 

0-2520 

32-68 

0*4123 

0-0306 

2-24 

1-1980 

37-70 

1-0405 

10*69 

o  7S7.-, 

0-1572 

8*84 

0  3825 

0-0624 

1-368 

0-7C51 

0-1500 

2-87 

O-3600 

0*0600 

1*68 

(C7050 

0*1812 

2-83 

0-5025 

0-0768 

1-48 

0-87O0 

0"  1760 

'2  75 

0-5250 

0-0168 

1-62 

The  author  gives  besides  the  figures  of  other  analysts, 
showing  for  the  ( 'aucasian  wines  higher  acid  and  lower 
alcohol  content.  Southern  Russia,  including  the  Crimea 
and  the  Caucasus,  as  well  as  Southern  Siberia  and  the 
Russian  possessions  in  Central  Asia,  are  well  adapted  for 
wine  growing,  and  the  industry  ought  to  be  developed. 
The  fruit  and  berry  wines  are  of  high  specific  gravity, 
contain  much  extractive  and  much  acid :  their  alcohol 
content  is  similar  to  that  of  grape  wines,  but  this  is  often 
increased  by  the  addition,  either  of  sugar  to  the  must  or  of 
alcohol  to  the  finished  wine.  The  honey  berry  wines  are 
poorer,  but  improvement  in  them  may  be  expected,  as  the 
bee-keepers  are  giving  the  matter  attention. — J.  T.  D. 

Distillery,  Conditions  for  Obtaining  Good  Results  in  a 
Beetroot.  E.  Durin.  Bull.de  l'Assoc.  des  Chim.  1897, 
15,  [6]»  660—666.     (From  J.  de  la  Dist.  franchise.) 

The  cossettes  (or  slices)  should  be  thick  and  of  such  a  form 
as  to  be  rigid  and  not  become  adherent,  and  it  is  important 
they  should  be  cut  and  not  torn  in  irregular  pieces.  Knives 
provided  with  ridges  give  suitable  slices.  On  the  perfection 
of  the  cossettes  depends  the  regular  circulation  of  the 
liquid  in  the  macerators,  and  the  complete  exhaustion  of 
the  pulp. 


The  beetroots  should  be  washed  thoroughly,  otherwise 
not  only  are  the  knives  rapidly  worn  out,  hut  the  earth 
contains  dangerous  ferments,  and  calcareous  matters  neutra- 
lise a  portion  of  the  acid,  rendering  the  degree  of  acidification 
uncertain. 

The  whole  of  the  spirit  is  not  always  recovered  in  the 
column,  but  this  is  rarely  due  to  imperfection  in  the  appa- 
ratus. It  is  important  that  the  hoods  should  dip  exactly  at 
all  parts  to  an  equal  depth  in  the  liquid  on  the  trays,  and 
deposits  shoiUd  not  be  allowed  to  accumulate  on  these. 

An  occasional  test  of  the  vinasse  is  not  sufficient  to  show 
if  the  whole  of  the  alcohol  has  been  recovered  ;  the  operation 
should  be  continuous  and  automatic.  For  this  purpose 
part  of  the  vapour  given  off  by  the  vinasse  leaving  the 
column  is  passed  through  a  small  condenser  worm  and  the 
alcoholic  strength  of  the  condensed  liquid  is  read  off.  This 
liquid  runs  continuously  into  a  small  cylinder  containing  a 
hydrometer  with  wide  divisions — 0°  to  7°,  for  example — 
and  should  show  0°  at  15°  C.  If  the  column  is  worked  by 
open  steam,  and  the  test  is  drawn  from  the  last  segment  of 
the  column,  a  great  part  of  the  liquid  obtained  will  be 
simply  condensed  steam  from  the  boilers,  and  the  results 
will  be  illusory.  Besides,  the  violence  of  the  agitation 
causes  priming  of  the  vinasse  and  further  dilution.     If  the 
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column  it  heated  by  coils, there  is  no  admixture  <>f  sti 
but  priming  is  still  existent.  The  vapour  should  be  taken 
outside  tlit-  column,  on  the  vinasse  outlet  pipe.  Vs  there  is 
a  pressure  in  the  column  and  the  boiling  point  of  the 
over  II"'  C  ,  it  will  give  off  vapoui  il  passed 
through  a  small  chest.     It  is  this  vapour,  given  <  IT  quietly, 

which  should  be  collected  t mtrol  exhaustion. 

The  most  delicate  point,  and  one  least  generally  regu- 
lated, is  the  preparation  and  acidification  of  the  juice  before 
fermentation,     Great    misapprehension   prevails   as  to  the 
role  of  the  sulphuric  acid  used.     It  i-  often  suppose  d  > 
added  to  n<  uti  i  ons  matters,  t<>  assist  maci  ration, 

and  its  action  is  eonl  'hit   of  the  dangerous  and 

injurious  acida  formed  during  fermentation  j  but  Reaction 
may  be  briefly  formulated  as  follows  :  — 

A  relatively  small  quantity  of  free  sulphuric  acid  atrcsts 

fermentation,    but   a    certain    proportion  is    necesaarj     to 

e  and  multiplication  of  dangerous  ferments 

li   transform  sugar  into  acida  instead  of  into 

hoi.     \t  the  present  lime  no  definite  relation  i-  known 

between  the  sugar  lost  and  tl rganic  arid-  formed.     From 

ulphuric  acid  per  thousand  would  nut  only 
prevent  the  formation  of  injurious  organic  acids,  but  pro- 
bably ab<>  alcoholic  fermentation,  whilst  .'>  or  6  part-  per 
thousand  of  organic  aeids  ma]  allow  an  injurious  acid 
fermentation  along  with  an  incomplete  alcoholic  one.  The 
acid  added,  displaces  Ihe  organic  acids  present, 

but  a  slight  excess  i-  D( ssary  to  prevent  the  action  of  the 

ferments  producing  organic  acids  without  paralysing  tin- 
lit,,  and  multiplication  of  the  alcoholic  ferments.  When 
an  acid  fermentation  lias  been  allowed  to  develop  simul- 
taneous)] with  the  alcoholic  one.  a  general  acidity  i- 
produced,  which  is  considered  excessive,  ami  our  is  disposed 
to  diminish  the  initial  quantity  of  sulphuric  acid.  The  very 
contrary  should  be  done ;  the  more  acid  there  is  formed, 
during  fermentation  and  the  more  must  the  initial  dose  of 
sulphuric  acid  be  increased.  At  the  commencement, 
macerating  with  water,  a  sufficient  quantity  ol  sulphuric 
»cid  should  l»-  added  to  the  beetroot  Blices  that  the  juico  to 
1,,-  i.  rmented  maj  contain  2  grms.  ol  acid  per  litre.  Thus 
i|  |,ooo  kilcs.  of  beetroot  give  is  hectolitres  of  juice, 
i  ,800  kilos,  would  rccpiirc  5  litres  of  sulphuric  acid,  allowing 
:,   little  to  neutralise  ihe  earth}   matters  adhering  to  the 

loot-. 

This  quantity  of  acid  is  altered  in  succeeding  operations 

aiding  to  (be  quantity  of  vinasse  returned.     In  order  to 

i   i.  -t   ,u   tin-  acidity  of  tin-  jnii  e,  ii   is  of 

antage  to  have  preparatory   vat-  from  which  the  juice 

m.,y  i„.  i.in  io  the  fermentation  vat-:  otherwise  samples 

should  be  taken  at  i  |  rvaJa  while  running  off  from 

ill.,  maceratorr,  and   an   average  ol   the  Bamples  tested 

dent-  in  '  i  '    always 

fects  in  acidification.     When  an  acid  fermentation 

>l;l,  occurred,  a  quantity  of  the  vinaise  should  be   rejected, 

I  the  dose  ol  sulphuric  acid  increased  until  the  working 

not  He 
vp,)V  ,  the  pulp  ol  0'S  per  cent., 

ibol  during  distillation,  jo 
density  ol    1  '060,  l  "OSS,  and  I  -060  should  ""i-  5  -'". 
,,,,!   ,,  g   pei     ,  ui    ol   alcohol  reap    lively  in  average 
work.- 1..  -I   de  W. 

/     (oral  in  Alcoholic  Liquid*,  "  n   van 

.1    l  ed.  Inst.  Brewing,  1898,  4,  8—5. 

t  hatha*    (J.    I'd.    Inst.    Brewing    1897,    3,    9*7)    has 

expressed  the  opinion  thai  furfural    is  present 

an  unfermented  nonatituct  final  wort,  and  ianol 

,    ,,  ;  i     | luct.     Io   prove    this    statement,    the 

author  fermented  ■  beer  wort,  under  aaepb'o  conditions, 
with  Logos  yeast.  Mtei  fermentation,  the  b  ai  and,  at 
the  same  lime,  «  portion  ol  the  original  wort,  were  distilled, 
M1j  lt  mi  t,  nnd  th  il  the  disti  the  beer  g 

less   int.  n-c   furfiii.il    reaction  than  thai   derived    from   the 

w.,rt.  Again,  when  dextrose,  dissolved  in  yeast  it  r,  wai 
fermented  with  pure  cultun  ■■  i  ions  yeasts,  no  furfural 
could  be  detected  in  the  distillates  when  the  fermentation 
wa-  over. 

,ntation-  were  carried  out  with  a  |  h  yeast 

•,n  j  ind  xylose.     I  hi  •   it  is 


known,  are  not  susceptible  of  alcoholic  fermentation,  but 
the  yeaal  reproduces  itself  in  the  nutritive  solutions  of 
these  sugars  and  assimilates  a  portion  of  them.     (Compare 

rny;   this  .Journal,  1897,   'H5.I       When    the   pent 
lcid  disappeared,  the  liijtiids  ware  distilled,  and  considerable 
quantities  of  furfural  wi  in  the  distillate.     It  is  also 

stated  that  the   distillate   from   a   decoction   beer  contains 
furfural   than    one    irom    a   beer  brewed    under    the 
infusion  system. 

In  view  of  these  results,  the  author  -  that  the 

furfural  found  in  fermented  liquids  i-  not  due  to  the  vital 
action  of  the  yeasts.  It  is  probable  that  during  the  pro  Sfi 
of  mashing,  and  especiall]  during  the  development  of  acidity 
which  accompanies  the  stand  st  a  1  iw  temperature,  a  more 
or  less  considerable  quantity  of  the  pentosans  present  in 
the  grains  is  bydrolysed,  and  passes  into  the  wort  aa 
pentoses;  these  pentoses  then  give  rise  to  furfural  in  the 
course  of  the  distillation  by  the  action  of  acids  on  them.  To 
illustrate  this  staten  urabinose  and   xyl 

when  distilled  with  lactic  acid,  were  found  to  yield  furfural 
iu  proportion  to  the  acidity  of  tin    solution.-    .1.  I,.  It. 

NeutraUsers  to  Beer  ■  The  Estimation  of  the  Amount  added. 
I    Spaeth.     Zeits.  lur  angew.  Chem,  lxus,  4 — 5. 

Set  under  XX1I1.,  page  188. 

Aridity,  Determination  »/',  in  Beer  mid  other  Liquids 
containing:  Acid  Phosphates.  A.  Ott.  Zeits.  fOrd.  ges. 
Brauwesen,  20,     18  .  549;     J.'.  .  .'.7'.t :  [-16],  593. 

.See  nadir  XXIII..  yan   188. 

Sugar  in  Alcoholic  Solutions,  Tabli  of  Solubility  of. 
il  and  I,.  Pellet.  Bull,  de  I'Assoc.  dc-  i  him.  1897,  15, 
[6],  630. 

See  under  XVI.,  pay «  109. 

PATENT. 

Worts,  and  Apparatus  therefor  i  Impts.  in  <<r  relating  to 
the  Clarifying  or  Fining  of '.  (■  POtz,  Uildesheim,  (or 
many.     Bug.  Pat.  la.sj.'i.  July  'J,  1*'.<7. 

Is  order  to  draw    off  worts  from  a  fining  or  clarifying  vat 
without  disturbing  the  grounds  at  th,-  bottom,  tin  disc' 
pipe  is  conni  'led  «  nli  a  float  -o  :,-  to  automatically  de- 
ns the  level  of  the  wort-  sinks.— A.  I..  S. 

Spirituous  Liquors,  Improvements  in  tin  Treatment  of,  nnd 

tin  Products  obtained  therefrom.     A.J.  Boult,  London. 

1  mm    K.   li.  N.  b'ryklind,   llelsingborg,  Sweden,     Kng. 

Pat  -fin.  Feb,  18, 

In,- is  a   method   bj    which  a  wine  naturally  too  alcoholic 

may  have  a  portion  of  it-  alcohol  removed  without  spoiling 

its  character.     The  wine  is  placed  in  a  boiler  connect  id  « ith 

a  -till  and  receiver,  and  tin-  pie-sure  within  reduced  to  one- 

tu.lfth   of    an    atmosphere.       Ihe    win.-   i-    then    heated    to 

:to  —i.o    i '  ,  and  the  required  quantity  of  the  spirit  distilled 

olf.     'I  In    In  aim::  ol  the  -till  i-  then  stopped,  and.  when  the 

whole  is  c 1.  the  pressure  ie  restored  to  the  normal. 

—A.  I.   S. 

XVIII.-FOODS ;  SANITATION.  WATER 
PURIFICATION,  &  DISINFECTANTS. 

{A.)     FOODS. 

Casein  in  Mil/'..    I   V<      Procest  t",  the   Determination  "f. 

(i.  Deniges.    .1.  Pharm.  Chim.  189n,  7,  [I],  9. 

See  under  XXlllnpagt  188. 

Milk  :  indigo  Carmine  as  ii  Test  ofFreshm  --.     I,.  Vaudin. 
'  Bcpert  Pharm.  1897,  [8],  9,  ., 

See  undtr  XXIII.,  page  1  - 

YoomU  [Beer],  Action  of, on  Milk.      K.  Boulanger.     Ann. 
Inst.  Pasteur.     I. a  Biere,  5,    1 1  j,  161. 

S, ,    Hiidri    XVII  ,  ;iii(/.    178, 
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PATENTS. 

Food  for   Animals,  A   New  and   Improved.     B.  Horsky, 
Prague,  Bohemia.     Eng.  Pat.  2744,  Feb.  2,  1897. 

A  mixture  is  formed  of  six  parts  of  finely  ground  waste  from 
mills  or  rice-shelling  factories,  three  parts  of  finely  ground 
oil  cake  or  waste  from  rice  starch  factories,  and  one  part  of 
flavouring  substance,  as  cornflour  or  ground  oats.  This 
is  kneaded  with  a  suitable  quantity  of  water  and  moulded 
into  strips  or  grains  by  rollers,  and  dried  in  an  oven. 
This  food  may  be  given  to  horses  in  place  of  oats,  or  may 
be  used  for  feeding  other  animals. — A.  L.  S. 

Tea,  Jmpts.  in  or  connected  with  the  Preparation  of,  for 
the  Purpose  of  Rendering  the  Infusion  of  it  more 
Digestible.  J.  A.  Martin,  Southwark,  Surrey.  Eng. 
Pat.  27,460,  Nov.  23,  1897. 

In  order  to  prevent  the  tannic  acid  of  tea  being  dissolved 
when  tea  is  mashed  in  the  usual  manner,  a  small  amount  of 
gelatin  or  gum  acacia  or  albumin,  together  .with  tartrate  and 
carbonates  of  potash  and  soda  are  added  to  the  tea  in  bulk. 

—A.  L.  S. 

Cattle  Pood,  An  Improved,  and  Process  for  Producing 
same.  O.  Ziircher,  Piccadilly,  London.  Eng.  Pat.  27,588, 
Nov.  24,  1897. 

A  cake  is  prepared  from  a  mixture  of  ripe  and  unripe 
bananas  as  follows  : — 

The  unripe  fruits  are  dried  and  ground  to  powder,  and 
the  ripe  fruit  pulped  and  the  peelings  removed  b}*  skimming 
or  sieving.  The  two  products  are  mixed  to  form  a  dough, 
which  is  moulded  into  cakes  and  dried ;  if  required,  the 
pulp  may  be  first  concentrated  in  vacuo. 

The  dried  cakes  will  keep  for  a  length  of  time  and  form 
a  useful  cattle  food. — A.  L.  S. 

(£.)— SANITATION ;   WATER  PURIFICATION. 

Sewage,     The    Purification  of,  by    Bacteria.      S.    Rideal. 
Jour.  Soc.  Arts,  1897,  46,  81—93. 

After  referring  to  the  success  which  has  attended  the 
experiments  at  Exeter  on  the  disposal  of  sewage  by  the 
septic  tank  process  and  the  unsatisfactory  results  frequently 
obtained  by  chemical  precipitation  and  subsequent  land 
treatment  of  the  effluent,  the  author  points  out  that  30 
years  ago  upward  -  filtration  was  suggested  in  place  of 
chemical  precipitation,  and  from  the  satisfactory  results  then 
obtained  it  is  strange  that  the  precipitation  process  was 
almost  universally  adopted.  In  slow  upward-filtration  the 
arrested  suspended  matter  slowly  disappears,  doubtless  as 
a  result  of  changes  such  as  are  commonly  observed  in  the 
decomposition  into  harmless  gases,  of  vegetable  or  animal 
matter  at  the  bottom  of  a  stagnant  pool. 

In  nearly  all  cases,  the  destructive  oxidation  of  organic 
matter  seems  to  be  preceded  by  a  preliminary  breaking  down 
of  complex  compounds  into  simpler  by  anaerobic  processes,  t 
either  by  the  action  of  enzymes  (as  in  the  digestion  process,) 
or  by  hydrolysis,  or  by  the  agency  of  organisms.  Thus 
albumen  might  conceivably  be  broken  down  by  pure 
hydrolysis  into  nitrogen,  methane,  carbon  dioxide  and 
hydrogen,  as  represented  by  the  following  equation  : — 

4C3H13N;,03  +  14H20  =  4N2  +  19CIL,  +  1300.,  +  2H2. 

Gelatin  is  resolved  by  anaerobic  organisms  into  albumoses, 
ammonia,  peptones  &c,  without  absorption  of  oxygen  or 
the  formation  of  oxidised  products,  and  Emmerlich  has 
recently  shown  that  fibrin  is  similarly  liquefied  into  ammonia, 
methylamine  and  other  soluble  products  (Ber.  1897,  30, 
1863).  The  fermentation  of  elastin  into  carbon  dioxide, 
hydrogen,  methane  and  nitrogen,  whilst  the  sulphur  remains 
in  solution  as  mercaptan  and  is  not  evolved  as  sulphuretted 
hydrogen  (Zoja,  Zeit.  Physiol.  Chem.  1897.  23,  236),  is 
on  all  fours  with  the  changes  occurring  in  the  septic  tank 
at  Exeter,  where  the  gases  consist  of  nitrogen  3S  *  6  per  cent, 
hydrogen  36-4  per  cent.,  methane  24-4  per  cent.,  and  carbon 
dioxide  0-6  per  cent. ;  no  sulphuretted  hydrogen  is  present, 
and  the  ammonia  formed  dissolves  in  the  water.  These  and 
other  examples  are  discussed  to  show  that  the  purification 


of  sewage  instead  of  being  simply  a  process  of  oxidation, 
as  was  formerly  supposed,  must  be  largely  brought  about 
by  important  preliminary  changes  in  which  oxygen  does 
not  take  part.  For  the  complete  destruction  of  the  organic 
matter,  oxygen  is  essential,  but  the  term  "  nitrification,"  by 
which  this  process  is  usually  described,  does  not  take  into 
account  the  important  oxidation  of  organic  carbon  which 
occurs  at  the  same  time. 

A  brief  description  then  follows  of  the  different  bacterio- 
logical methods  which  are  now  being  tried  for  treating  raw 
sewage,  in  the  order  of  their  introduction. 

1892.  The  Scott-Moneriejf  System. — The  raw  unscreened 
sewage  is  conveyed  to  the  under  side  of  a  filter  bed  (sup- 
ported on  a  false  bottom)  composed  of  successive  layers, 
14  ins.  thick,  of  flint,  coke,  and  gravel.  The  arrested 
suspended  matter  gradually  disappears  or  dissolves,  and  the 
clear  liquid,  in  rising  through  the  filter  bed,  undergoes 
fermentative  changes  which  become  more  and  more  aerobic 
in  character  towards  the  surface  of  the  bed.  To  further 
improve  the  quality  of  the  effluent,  so-called  nitrifying 
channels  were  provided,  along  which  it  was  made  to  flow, 
but  only  partial  nitrification  took  place,  owing  to  the  de- 
nitrifying action  of  the  remaining  organic  matter.  By  a 
recent  modification,  two  or  more  filter  beds  are  worked 
intermittently,  so  as  to  allow  of  their  periodic  aeration  and 
resting. 

189 j.  The  Exeter  (Cameron's~)  System. — In  this  process, 
the  raw  sewage,  after  passing  through  a  grit  chamber,  is 
made  to  flow  slowly  through  a  long,  closed,  underground 
tank.  The  effluent  flows  out  at  the  far  end,  through  a 
transversely  placed  slotted  pipe,  over  an  aerated  weir,  on  to 
coke-breeze  filter  beds  arranged  in  series,  and  fitted  with 
automatic  gear,  so  that  a  cycle  of  aerating,  filling,  resting 
full,  and  emptying  is  ensured  to  each  filter  in  rotation.  In 
flowing  through  the  tank,  the  suspended  solids  gradually 
disappear,  leaving  only  a  very  small  residue  of  black  humus- 
like matter.  Dr.  Sims  'Woodhead's  investigations  (see  next 
abstract)  seem  to  show  that  though  the  changes  taking  place 
in  the  tank  are  mainly  anaerobic,  the  aerobes  are  capable  of 
surviving  and  even  of  doing  a  certain  amount  of  oxidising 
work.  Probably  nitrates  are  formed,  but  are  reduced  again 
with  evolution  of  free  nitrogen.  Hy  this  method,  the  sewage 
from  about  2,000  inhabitants  has  been  dealt  with  con- 
tinuously for  nearly  18  months,  and  provision  is  being 
made  to  extend  the  system  to  the  whole  of  the  city  sewage. 

1896.  The  Sutton  (Dibdin's~)  Process. — In  this  process, 
the  crude  sewage  is  turned  into  an  open  tank  filled  with 
coarse  burnt  ballast.  The  liquid  portion  is  then  drawn  off 
and  distributed  over  fine  coke-breeze  filters.  The  idea  is 
that  the  tank  shall  act  as  a  sort  of  coarse  strainer,  the 
coarse  suspended  matters  being  drawn  into  the  body  of  the 
material,  which  becomes  thoroughly  aerated  when  the  liquid 
portion  is  drawn  off.  Since  a  breaking  down  without 
oxygen  has  been  shown  to  be  an  essential  preliminary, 
anaerobic  changes  must  take  place  in  this  tank  in  spite  of 
the  aerobic  conditions,  and  the  atmospheric  oxygen  can  be 
only  indirectly  advantageous. 

1897.  The  Ducat  System.— In  this  system,  a  filter  is  used 
composed  of  coarse  material  at  the  top  and  fine  at  the 
bottom,  which  is  contained  within  walls  made  of  perforated 
tiles  or  drain  pipes,  so  that  air  can  blow  into  the  body  of  the 
filter.  It  is  designed  to  be  continuous  in  its  action,  and  is 
intended  to  be  heated  in  winter.  Thus,  as  in  Dibdin's  tank 
filter,  the  coarse  sewage  is  aerated  without  allowing  any 
period  for  anaerobic  changes.  It  is  possible,  however,  that 
in  towns  with  old  sewers  the  sewage  to  be  treated  may  be 
already  so  far  advanced  in  anaerobic  decomposition  that  a 
filter  of  this  description  can  at  once  deal  with  it. 

A  question  of  great  importance  in  connection  with  all 
these  sewage  processes  has  reference  to  what  constitutes  a 
satisfactory  effluent.  The  standards  of  2  parts  of  organic 
carbon  and  0-3  of  organic  nitrogen  per  100,000,  sought  to 
be  legalised  by  the  Rivers  Pollution  Commission,  have  been 
modified  since  by  various  authorities ;  but  no  authority,  so 
far  as  the  author  is  aware,  permits  a  variation  in  the  quality 
of  an  effluent  proportionally  to  its  amount,  or  to  the  volume 
of  the  river  into  which  it  discharges ;  neither  does  any 
authority  attach   a  value  to   the  ratio  which  the  remaining 
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organic  matter  bears  to  the  available  or  potential  purifica- 
tion existing  in  the  nitrites  or  nitrates. 

Duprc  and  the  author  found,  in  1895,  thai  tin  discharge 
into  the  Biver  Eze  of  the  sewage  oi  40,000  people,  the 
river  being  4u  times  the  volume  of  the  sewage,  was  not 
indicated  by  any  serious  alteration  in  the  quality  of  the 
stream. 

Dupre  found  that  the  putrefaction  of  London  sewage 
CQnld  be  arrested  by  adding  :ij  times  it-  volume  of  London 
tap  water.  The  production  of  nitrite-  in  the  natural  purifi- 
cation of  sewage,  and  their  importance  as  carrier-  oi'ow 
has  not  been  sufficiently  recognised.  Analyses  arc  given 
showing  the  rapid  increase  or  nitrite-  in  the  Exeter  fil- 
trate-, and  that  their  formation  could  proceed  in  some 
case-  independently  of  the  reduction  of  nitrate.  Gayon 
and  Dnpetlt,  in  1886,  isolated  from  sewage  two  organism-, 
which,  in  the  presence  of  organic  matter,  decomposed 
nitrates  with  the  production  of  nitrogen  and  nitrons  oxide 
gases.  They  showed  that  the  whole  of  the  nitrogen  ■>!  tin 
nitrate  was  evolved  a-  gas,  ami  that  the  whole  of  the  oxygen 
was  combined  with  the  carbon  of  the  organic  matter  to  form 
carbon  dioxide.  Organic  matter  is  essential  to  the  reaction. 
These  denitrifying  bacteria  will  not  develop  in  liquids 
deprived  of  nitrate  ami  out  of  contact  with  air.  nor  will 
they  attack  organic  matter  under  these  circumstances.  The 
author-  have  proved  deniti ideation  to  be  a  fermentation 
which  consists  in  the  direct  burning  up  of  the  organic 
carbon  tit  tin-  expense  of  the  oxygen  in  the  nitrate.  There- 
fore, after  partial  nitrification  in  the  tiller,  these  denitrifying 
bacteria  which  ub-oluteli  require  a  certain  amount  of 
organic  carbon  as  food,  convert  the  latter  into  carbonic 
i,  taking  the  oxygen  required  either  from  the  air  or 
from  that  dissolved  in  the  water.  The  change  is  illustrated 
by  a  table  of  analyses  of  typical  sewages  and  effluents  in 
which  the  oxygen  present  a-  nitrate  and  nitrite  is  reckoned 
a-  "available  oxygen,"  and  the  earl aceOOS  matter  re- 
quiring destruction   i-  measured  by   the  ordinary   figure  of 

"oxygen  < nuned,"  as   determined  lej   permanganate.     In 

certain  effluents,  the  "  available  oxygen  "  is  -ecu  to  he  raffl* 
cient  of  itself  to  oxidise  the  organic  matter;  in  others,  the 
number  of  volumes  of  oxygen  saturated  water  required  to 
In    added,  is  given.      Mr    Ilenry  Law  ha-  suggested  that  the 

conditions  for  the  discharge  of  any  effluent  into  a  stream 

may  1»    expressed  in  the  following  form  : — 

\  How  of  stream  in  I  oil  litres  per  minute.  (I  =  grins, 
of  free  oxygen  in  Ion  litres  of  the  stream.  S  number  of 
loo  litre-  of  effluent  discharged  per  minute,  m  =  grms.  of 
available  oxygen  a-  nitrates  and  nitrites  ill  loo  litres  of 
diluent,    m      grms.  of  oxygen  required  to  consume  the 

organic  matter  in    100  litres    of    the  effluent,  a-    determined 

iiv  tin  permanganate  tesl  I  number  of  times  that  the 
free  oxygen  in  the  stream  exceeds  that  required  to  oxidise 

the  organic  matter  iii  the  effluent. 
Then 

Quantity  of  free  oxj :  \<  >. 

Oxygen  required  by  the  effluent       (m— n)  S. 

So  thai  XO  —  C  <m-">  S. 
Winn  there  are  no  nitrates  in  the  fluid,  then — 

\n      <  mS. 
When   ,\ii>(m-»)S.   w.    have   stability,  and    when 

\l  i.    I  si—  ii  i  8i  thl    effluent  should  1 otiil.inneil. 

mthor  has  already  expressed  approval  ol    Ideaey*! 
suggestion  that "  The  limit  of  impurty  allowed  to  a  gixen 

WatCl     (01     effluent)    should    he    -ll. b     that,    when    a     | 
volume  cl     it     i-    mixed    "itli    ll  givOO    body  ol    fullj   a^ 
water,  and  the  mixture    kept  in  a  bottle  out  ot    oontai  t  with 
air  for  a  sufficient  length  or  time,  a  decided  oxidation  of  the 

: Ionia  originally  present  into    nitrous  or   nitric  acid  shall 

be  in 

Reference  was  made  to  the  antmstworthiness  ol  many  of 
the  published  ftnalj  lei  ol  effluents  n  lays  after 

collection,   when  considerable   changes  i    have   taken 

place;  al-o  to  the  diffiooltj  ol  obtaining  comparable 
sample-  i  nd  efflmnt-.  owit  ui-  in  the 

strength  of  the    sewage   and    al-o   to   the   considerable   time 

taken  for  a  given  sewage  i"  appeal  st  'he  effluent  outlet,  so 
that  the  collection  of  isolated  samples,  especially  when  the 

mge  and  effluent  are  -ample. 1  almost  at  the  same  time. 
furnishes  no  index    whatever   to    the  extent   of  purification. 


The  only  satisfactory  basis  for  a  comparison  between 
effluents  and  sewages  would  be  to  calculate  them  to  a  uni- 
form standard  of  chlorine.  Increase  iii  the  free  ammonia  is 
a  proof  that  destructive  processes  are  going  on,  and  even 
albuminoid  ammonia  in  an  effluent  may  be  a  good  sign. 
indicating  that  suspended  organic  matter  has  gone  into  solu- 
tion, or  that  stable  soluble  matter  has  been  partially 
broken  up.  As  a  practical  test  of  the  effect  of  dilution 
with  liver  water  in  effecting  the  oxidation  of  sewage 
i  matter,  five  sample-  of  crude  Bewage,  free  from  suspended 
matter,  but  smelling  very  offensively,  were  mixed  with 
sufficient  river  water  to  supply  a-  dissolved  oxygen  the 
quantity  required  by  the  organic  matter,  as  measured  bv 
the  oxygen  consumed.  Whether  kept  in  the  dark  or  fully 
exposed  to  daylight,  the  odour  ranidlj  diminished,  and  in 
three  day-  all  except  one  were  inodorous,  the  exception 
becoming  so  in  five  days.  Analyses  made  after  seven 
days  showed  that  the  original  amount  of  "  oxygen  con- 
sumed "  had  been  reduced  by  from  18  3  to  81  '5  per  cent., 
and  that  this  had  been  chiefly  brought  about  through  the 
agency  of  the  dissolved  oxygen  of  the  river  water,  denitrifi- 
eation  having  occurred  only  to  a   slight  extent.      Nitrites  in 

mo-t   coses   indicate  a  further   stage  of   improvement,  as 

their  production  necessarily  implies  a  disappearance  of  a 
ter  amount  of  nitrogenous  matter  Nitrates  of  course 
indicate  a  final  change,  and  their  presence,  together  with 
free  nitrogen,  in  deep  well  waters  show  that  denitrifica- 
tion  had  stopped  when  the  organic  matter  was  consumed. 
The  author  objects,  therefore,  to  all  arbitrary  standards,  and 
consider-  that  an  effluent  which  i-  shown  to  be  in  an  BC 
state  of  self-purification,  if  it  be  clear  and  nearly  free 
from  odour,  may  safely  be  discharged  into  a  river  of 
moderate  volume.  Its  subsequent  improvement  will  be 
very  tapid.  and  will  be  further  determined  by  the  action 
of  nlg;e  and  larger  plants,  in  the  presence  of  sunlight,  and 
ol  lb.   oxgi  naicd  water  of  the  river. — L.  A. 

Sewage,  Bacterial  Treatment  oft  or  Biological  Filtration. 

Harbcii    Lecture    bv    Ii.    Sims    Woodhead.     .1.   of  State 
Medicine,  1S'I7,  5,  458. 

Thai  the  organisms  of  putrefaction  might  be  utilised  for 
the  decomposition  ot  sewage  and  refuse  matter  of  all  kinds 
has  been  a  crowing  conviction  -ince  Pasteur  published  bis 
■  leal  researches  on  fermentation  and  putrefaction,  it 
is  well  known  that  fertile  soil  teems  with  micro-organisms. 
Those  existing  near  the  surface,  most  of   which  an 

break  up  the  organic  matter,  using  some  of  the  constituents 

for  their  own  needs,  whilst  mother  and  far  greater  portion 
is  converted  into  inorganic  plant  food.  Light  spongy  -oil. 
alternately  moistened  ami  dried  by  evaporation,  acts  as  a 
-i  admirable  oxidising  medium,  in  which  the  organisms 

flourish    and    rapidly  bring  about  the    oxidation  id'  organic 

matter.      Into  the  deeper  layers  of  the  soil  the  oxygen  does 

,   not  penetrate,  hut  the  organic  matter  i-  there  attacked  by 

another  series  of  anaerobic  organism-  which  obtain  the 

Oxygen  they  require  from  the  organic  matter  itself,  de- 
composing it  and  setting  tree  large  quantities  of  marsh 
ga-.  ammonia,   sulphuretted   hydrogen,  and    other   products, 

- ■  of  which  remain  in  combination  with  the   soil  ;    others 

ri-e  to  the  snrface  and  become  oxidised.  As  we  go  deeper, 
even  the  anaerobic  organisms  become  fewer,  until  at  a 
depth  of  about  18  feet,  OT  lew,  no  micro-organisms  can  be 
found.     The  earth    in    tin  I   true    biological 

filter,  splitting  up  into  simple  inorganic  products  the  on 
mailer  contained  in  fluids  which  filter  through  it.     Similarly 
the  solid  matters  contained  in  feces   undergo  rapid  dccoin- 
po-ition  when  mixed  with  dry  earth. 

In  ordinary  town  sews  [anic  matter  is  can 

a    larcc    volume    of    water,    partly     dissolved    and    partly    ill 
suspension,   and    it    i-    essential    in    the    tir-t    place    to    get 
the    suspended   matter   into    solution    m     to    remove    it    bj 
precipitation.     In  the  experiments  made  by  Scott-Mom 
ami  Houston  in  1S;M-  92,  the  crude  sewage  was  first  pa 
through    "  cultivation  "  tanks.  »iui]ilv   containing   masses   of 

flint,  the  surfaces  of   which  soon    became  covered   with 

Organisms, bj   tl  >t    which  the  solid  organic  matter 

was  broken  down  or  peptonised,  and  was  thereby  brought 
into  solution  :m.l  made  ready  for  father  treatment.  The 
effluent  was  passed  down  a  nitrification  channel,  in  which 
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a  continuous  aeration  of  the  liquid  took  place ;  or,  as 
suggested  by  the  inveutor  of  the  process,  the  peptonised 
sewage  might  be  turned  into  a  slow  or  well-aerated  stream 
in  which  either  bacterial  change  or  oxidation  and  nitri- 
fication should  be  rapidly  effected.  This  process  gave 
very  good  results.  In  1892-95,  Dibdin  proved  that  after 
removing  the  solid  matter  from  sewage  by  chemical  pre- 
cipitation, he  was  able,  by  intermittent  filtration  through 
coke  breeze  and  other  similar  materials,  to  obtain  a 
purification  of  from  70  to  75  per  cent. 

The  most  recent  process  devised  for  the  bacterial  dis- 
integration of  sewage  is  that  of  Cameron,  which  is  in 
operation  at  Exeter.  This  process  resembles  in  principle 
Scott-Moncriefl's,  in  that  the  suspended  organic  matter, 
instead  of  being  removed  by  chemical  precipitation,  is  got 
into  solution  by  the  agency  of  organisms.  The  sewage  is 
first  received  into  a  large  underground  tank,  the  top, 
bottom,  and  sides  of  which  are  formed  of  cemented  brick- 
work. This  tank,  which  has  a  capacity  of  53,800  galls., 
receives  the  average  sewage  of  about  1,500  inhabitants  in 
24  hours.  Its  length  is  nearly  65  ft.,  and  if  the  flow  of  sewage 
were  constant  the  rate  would  be  rather  more  than  2]  ft. 
per  hour.  7  ft.  from  the  inlet  is  a  submerged  wall,  12  in-;. 
below  the  surface  of  the  liquid.  In  the  chamber  thus 
formed,  heavy  particles  of  gravel  and  earth  are  deposited, 
and  are  removed  by  dredging  without  disturbing  the  liquid 
in  the  remainder  of  the  tank.  From  this  chamber  the 
sewage  passes  slowly  over  the  submerged  partition  into  the 
main  chamber,  where  the  movement  of  the  liquid  is  so  slow 
that  the  suspended  organic  matter  for  the  most  part 
gradually  settles,  though  small  masses  of  fixces,  buoyed  up 
by  gas,  rise  to  the  surface  and  form  a  thick  leathery  scum. 
On  the  surface  of  this  layer,  numerous  liquefying  areas  may 
be.seen.  Small  particles  from  the  under  side  are  continually 
falling  to  the  bottom  of  the  tank,  fresh  particles  rising  to 
take  their  place.  The  thickness  of  the  layer  does  not 
appear  to  increase  after  a  time  ;  it  seldom  exceeds  4  or  5 
ins.  in  winter  and  1  or  2  ins.  in  slimmer.  The  solid  matter, 
which  settles  to  the  bottom  of  the  tank,  is  gradually 
disintegrated  and  dissolved  by  the  agency  of  organisms 
present  in  the  liquid,  the  conditions  for  their  development 
being  so  extremely  favourable  that  even  with  the  most 
careful  dredging  it  is  impossible  to  bring  up  more  than  a 
very  small  quantity  of  inorganic  mud  and  "  fibrillar  " 
tissue,  even  the  resistant  cellulose  becoming  decomposed 
and  digested  by  the  organisms.  As  a  result,  the  effluent 
from  this  tank,  though  somewhat  darker  in  colour  and 
distinctly  more  opalescent,  contains  less  organic  matter  in 
suspension  and  more  in  solution  than  the  original  sewage. 
The  effluent  passes  through  a  transversely  placed  slotted 
pipe  into  a  trough,  from  which  it  overflows  on  to  the  surface 
of  one  of  four  filter  beds  worked  in  rotation.  Each  filter 
takes  approximately  6  hours  to  fill,  remains  full  for  6  hours, 
is  then  rapidly  emptied  in  about  i  hour,  and  finally  remains 
empty  for  about  Hi  hours.  The  filtrate  is  usually  bright, 
and  under  the  worst  conditions  has  seldom  more  than  a 
slight  opalescence  and  a  faint  cabbage  odour. 

In  order  to  study  the  changes  taking  place  in  the  septic 
tank,  "  counts"  were  made  of  the  organisms  in  the  various 
fluids.  Of  anaerobic  organisms,  the  crude  sewage  contained 
the  largest  number.  In  the  tank  the  total  number  of 
organisms  was  fewer,  but  the  proportion  of  liquefying 
organisms  had  materially  increased.  In  the  tank  effluent, 
as  well  as  in  the  filter  effluent,  the  number  of  liquefying 
organisms  had  fallen  very  considerably.  Of  aerobic 
organisms,  again  by  far  the  largest  number  were  found  in 
the  crude  sewage  and  in  the  tank  contents  ;  non-liquefying 
organisms  were  also  present  in  the  samples  in  much 
greater  numbers  than  in  the  filtrate  from  the  biological 
filters.  The  various  organisms  separated  in  pure  culture 
were  found  to  multiply  with  extraordinary  rapidity  io 
sterile  sewage,  most  of  them  causing  more  or  less  extensive 
nitrification,  some  reducing  the  nitrates  to  nitrites.  In  the 
tank,  the  process  being  purely  anaerobic,  nitrates  are  not 
formed.  Dr.  Rideal  estimates  that  400  lb.  (about  £th  of  a 
cubic  yard)  of  solids,  principally  faeces,  are  carried  daily 
into  this  tank,  and  if  none  disappeared,  the  tank  would 
become  full  of  solid  matter  in  about  three  years.  As  it  has 
already  been  running  about   11  months,  it  should,  at   this 


rate,  be  nearly  jrd  full,  instead  of  which  there  is  practically 
little  or  no  sediment  to  be  found.  The  tank  effluent,  as 
compared  with  the  original  filtered  sewage,  shows  an 
increase  in  the  dissolved  solids,  a  reduction  of  33  per  cent, 
in  the  oxygen  consumed,  an  increase  of  about  33  per  cent, 
in  the  free  ammonia,  and  a  reduction  of  about  54  per  cent, 
in  the  albuminoid  ammonia,  or  50  per  cent,  in  the  organic 
nitrogen.  There  is  also  a  slight  production  of  oxidised 
nitrogen  and  a  disappearance  of  a  small  proportion  of  the 
total  nitrogen.  Some  gas  taken  from  below  the  surface  of 
the  liquid  in  the  tank  was  found  to  contain  : — 

Carbon  dioxide (TO 

Methane 2 1  'i 

Hydrogen 30-4 

Nitrogen 38'6 

100-0 

The  atmosphere  of  the  tank  contained  from  0-54  to  0-81 
per  cent,  of  carbon  dioxide,  i.e.,  fully  15  times  as  much  as 
the  outside  air.  There  is  also  a  considerably  greater 
quantity  of  carbonic  acid  in  the  tank  effluent  than  in  the 
raw  sewage,  the  quantity  of  carbon  lost  in  this  way  being 
estimated  to  amount  to  about  12  lb.  in  24  hours.  Though 
the  gases  given  off  might  be  expected  to  give  rise  to 
offensive  smells,  such  is  found  not  to  be  the  case,  no  smell 
being  detected  at  a  very  short  distance  from  the  tank. 

Biological  examinations  of  the  filtering  material  and  of 
the  filtered  effluent  showed  that  the  organisms  in  the  filter 
beds  and  those  contained  in  the  filtrate  are  mostly  aerobic, 
though  anaerobic  organisms  are  also  present.  As  most  of 
the  purification  is  brought  about  by  aerobic  organisms,  it 
is  absolutely  necessary  not  only  that  the  fluid  passing  on  to 
the  filter  should  be  well  oxygenated,  but  large  quantities  of 
oxygen  should  also  be  passed  into  the  filter  bed.  This 
oxygen  is  very  rapidly  used  up,  and  even  while  the  filter 
is  being  filled,  the  amount  of  carbou  dioxide  is  enormously 
increased  in  the  upper  layers,  owing  to  the  rapid  action  of 
the  organisms  in  the  filter.  When  the  filter  is  full  of  liquid, 
no  more  oxygen  can  be  takeu  up,  and  as  soon  as  that 
present  has  been  consumed,  it  is  useless  to  keep  the  fluid 
longer  in  the  filter.  It  is  then  drawn  off,  and  in  flowing 
u  way  is  replaced  by  a  further  supply  of  oxygen.  If  it 
were  possible  to  maintain  an  excess  of  oxygen  in  the  filter, 
there  seems  no  reason  to  doubt  that  the  whole  of  the 
organic  nitrogen,  some  of  which  at  present  assumes  the 
form  of  ammonia  and  perhaps  free  nitrogen,  might  be 
oxidised  into  nitrates  and  nitrites.  The  efficiency  of  the 
filters  must  be  judged  by  the  proportion  of  oxidised  nitrogen 
contained  iu  the  filtrate.  Rideal  aspirated  samples  of  gas 
from  different  levels  iu  a  filter  two  or  three  hours  after  the 
liquid  had  been  discharged.  At  a  depth  of  18  inches  the 
percentage  of  carbon  dioxide  by  volume  was  0'375,  at 
36  ins.  0'98,  and  at  54  ins.  0'75.  From  these  proportions 
he  calculates  that  the  weight  of  organic  carbon  destroyed 
per  day  by  each  filter  is  about  2\  lb.,  but  no  experiments 
were  made  to  determine  the  considerable  amount  of  dissolved 
carbonic  acid  contained  in  the  filtrate.  From  liideal's 
experiments,  the  purification,  as  measured  by  the  oxygen 
consumed,  was  73  percent.,  or,  measured  by  the  albuminoid 
ammonia,  60  per  cent.,  whilst  the  purification  due  to  both 
septic  tank  and  filters  amounted  to  82  and  77  per  cent, 
respectively.  This  73  per  cent,  purification,  measured  by 
the  oxygen  test,  may  be  compared  with  75  per  cent,  obtained 
by  Dibdin  with  coke-breeze  filters  and  a  chemically  treated 
effluent. — L.  A. 

PATENTS. 

Sewage  and  Polluted  Waters,  Impta.  in  the  Purification 
of.  F.  P.  Candy,  Chester.  Eng.  Pat.  27,513,  Dec.  3, 
1896. 
The  first  improvement  relates  to  screens  for  removing  t  lie 
larger  suspended  particles,  which  are  formed  of  parallel 
bars,  curved  in  shape,  with  a  revolving  rake,  the  teeth  of 
which  engage  between  the  bars  and  carry  away  the  solid 
matter  deposited  thereon. 

The  second  part  relates  to  precipitation  tanks.  Instead 
of  taking  away  the  effluent  in  a  thin  layer  over  a  sill,  a 
number  of  passages  are  provided  in  the  end  wall  of  the  tank, 
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al  different  levels,  down  to  within  about  2  ft.  of  the  bottom 
of  the  tank,  by  which  means  a  mncb  more  even  How  of 
Bewage  ia  maintained  throughout  the  tank. 

The  third  part  relates  to  filters.  A  bed  of  gravel,  eoke, 
or  other  material  is  placed  in  a  tank,  a  space  at  either  end 
being  partitioned  off  by  perforated  wall-,  filtration  take- 
place  in  a  lateral  direction,  and  the  filtering  material 
diminishes  in  fineness  from  the  inlet  to  the  outlet  end,  and 
also  diminishes  in  height,  as  a  bead  of  about  1  to  2  ins.  per 
10  feet  is  required  to  cause  sufficiently  rapid  filtrai 
which  may  bit  from  500  to  1,000  galls,  per  24  hours  per 
sq.  ft.  of  cross  sectional  urea.  Open  space-  are  some- 
times arranged  ih  the  filtering  material  to  facilitate  the 
deposition  and  removal  of  solid  matter,  and  an  outlet  is 
provided,  connected  » ith  gutters  in  the  bottom  ol  the  tank. 
by  which  the  filter  may  be  completely  emptied  for  aeration 
and  for  Bushing  purposes. — L.  A. 

Water    Purification,     Impts.    in    the    Methods    of    and 
Apparatus    for.      .1.    S.    McDougall,    Didsbury,    -Man- 
chester.    Eng.  Pat  29,238,  Dee.  19,  1896. 
Fob  the  purification  of  oily  water,  such  as  condensed  water 

from  a  steam  engine,  it  i-  pi 1  into  a  suitable  tank,  raised 

to  the  boiling  point,  and  mixed  with  a  solution  of  calcium 
chloride,  or  a  mixture  of  calcium  chloride  and  lime,  which 
causes  the  separation  of  the  fat ty  matter  in  a  condition 
easily  removed  by  filtration. 

If  the  water  contain  in  solution  calcium  and  magnesium 
salts,  whether  oilj  or  not,  ii  is  treated  al  Ifce  boiling  point 
with  a  mixture  of  eau-tic  soda  and  -odium  carbonate,  and 
the  pn  eipit.it.  formed  i-  filtered  off  as  before. — L.  A. 

Filters  {Water],  and  their  Installation,  Impts.  in.     W. 

Iiefrie-.    I,    Danes     Inn.    Strand,    London.        Eng.    Pat. 
80,147,  Dec.  81,  1896. 
In  order  to  obtain   an   approximately   constant   output,  the 

pump   for   producing  the  vacuum  in  the    filtered  water 

chamber,  or  the  force  pump  of  a  pressure  filter,  i-  limited 
to  the  -pec. i  necessary  for  such  output,  and  the  pump,  or  a 
cock  or  orifice  on  the  Inlet,  passing  only   such  output,  is 

employed    ii inbtnation  with  a  vacuum  or  pressure  gauge 

Indicating  the  variations  in  effective  pressure.     To  facilitate 

the  i< ral  ol   the  deposit   from   the  filtering  medium,  the 

latter  i-  coated,  before  commencing  filtration,  with  a 
deposit  ot  Kieselguhr,  Sec.,  which  is  floated  bj  menu-  of 
water  on  to  'lie  filterii  g  material,  a  Beries  of  inclined  baffle- 
plates  being  interposed  in  the  direction  of  How  of  the  water. 
to  facilitate  the  distribution  of  this  deposit.  In  some  cases 
the  deposits  maj  be  removed  from  the  filter-  by  subjecting 
them  to  the  action  of  a  suitable  solvent.  The  solvent  may 
fie  introduce. I  b\  means  of  a  traversing  Bparge  pipe  pro 
vide. i  with  jets  at  various  angles,  filters  formed  of  hollow 
bodied  with  closed  upper  i  nd  nod  by  the  withdrawal 

of  b  large  part  of  tin utaine  I  air  from  the  filtering  bodies, 

replaci  menl  "t  it  by  a  suitable  detergent  liquid. 

-It.  A. 

Filtration  <;/  Water,  Sewage,  and  other  Liquids,  Impts.  in 
ilu.     A.J.  ami   1'.  \.c.   Bell,  Manchester,     Eng.  Pat 

;   .Ian.  29,  1897. 

'I'm     filtering    material    is   contained     in    I    elo-i  d     ptc--nre 

ohamber  containing  a  vertical,  hollow   -bait   carrying   per- 

foiatcl  radial  arms,  and  capable  of  revolution.     The  Liquid 

to  I..  led  through  a  pipe  and  valve  into  the  upper 

ot  tb,.  chamber,  and  the  clear  effluent  is  drawn  off  from 

tin'  bottom.     When  the  > lium  becomes  choked,  the  valve 

admitting  the  turbi  I  liqui  closed   and  the  outlet  at  the 

bottom  is  also  closed.  Clearwater  is  then  forced  into  the 
chamber  through  the  hollow  Rhaft  and  radial  arms,  which 
are  caused  to  revolve  so  a-  to  -tir  up  the  filtering  material, 

and   the  sludge  which  Is  washed  out   passes  away  it the 

top  of  the  chamber  through  a  apt  1..  A. 

Waste  Matters  [Garbage,  and  Apparatus 

for  the  Treatment  of,     i..  Barker,   lo ogham.     I  i  m 

I..  RisBmnller,  Philadelphia,   I'.s.A.    Eng.   Tat.  24,085, 
'  i.  t.  19,  1897. 

fin    waste  matter,  consisting  of  city  garbage,  animal  or 

i  ible  matter,  sto,  i-  place, 1  m  a  digcslor  lined  with  lead. 


and  is  there  boiled  with  water  ami  acid  (a  mixture  of 
Sulphuric  and  phosphoric  acid-  i-  preferred)  until  it  is  con- 
verted into  a  uniform  fluid  mass.  It  is  then  transferred 
to  a  centrifugal  separator  in  which  the  ompletely 

-i  |  imtetL  lbe  acid  solution  and  the  suspended  solids  are 
then  treated  with  phosphate  of  lime  or  other  suitable  Bub- 
Btance  which  will  neutralise  or  remove  the  free  acid,  and 
tie   dried  product  is  used  as  a  fertiliser. — L.  A. 

(C>— DISINFECTANTS. 

PATENTS. 

Methyleneditannic  Acuhjrom  Formaldehyde  and  Tannin  ,- 
Impts.  in  the  Manufacture  of.  E.  11.  C.  Durkopf, 
Darmstadt,  Germany.  Eng.  Pat  i'>GSG,  March  1,  1897. 
To  effect  the  condensation  of  tannins  with  formaldehyde, 
the  patentee  now  claims  the  process  which  consists  in  beat- 
ing the  mixture  under  pressure,  a-  an  improvement  on  the 
process  claimed  in  Eng.  Pat  816,  1896  (this  Journal,  1896, 
917).— A.  I  .  W. 

Carbolic  Acid,  .1"  Improved  Process  for  thi  Preparation 
of,  in  a  Non-hygroscopic  Form.  V.  Latze, Berlin.  Eiil-. 
l'at.  22,186,  Sept  27,  1897. 

CbySTALLISED  or  absolute  phenol  is  stirred  into  melted 
anhydrous  boric  acid,  the  ma-sis  allowed  to  solidify,  and 
ground    into    powder.      This    powder   docs    not   become  wet 

by  absorption  of  moisture,  because  the  water  combines  with 
the  boron  triozide,  forming  solid  boric  acid.  Instead  of 
boron  triozide,  other  anhydrous  oxides  maybe  used, -neb 
a-  arsi  nic  triozide,  alumina,  and  magnesia  ;  also  dehydn 

-all-,  such  a-  calcined  borax,  alum,  pyro-pbospbates,  and 
nicta-pbo-pbate-.  —  L.  A. 

Superheated  ot  Saturated  Steam  for  Disinfecting,  Clean- 
Sterilising,  ami  similar   Purposes}   An    Improved 
Pi  cess  and  Apparatus  for  the  Production  ami  l 
1!.  Greve,  Berlin.     Bug.  Pat  24,535,  i  let  S3,  lsyr. 
Tin.  -Pain  generator  is  S  vessel  having  a  large  inner  cham- 
ber into  winch  a  highly  heated  metallic  block  is  placed.      A 
hell-shaped  covet  i-  then  put  on    and   firmly  clamped    clown 
on  to  a  washer.     Sti  aerated    bj  water   which  i- 

pumped  into  the  vessel,  coining  into  contact  with  the  heated 

block,  and  the  steam  passes  OUt  through  a  receptacle  con- 
tained in  the  upper  part  of  the  vessel,  in  which  ■  disin- 
fectant  can    be    placed.      If    the    water    i-   pumped   into   the 

lower  part  of  the  vesst  1.  thi  generated  uperheated 

in  rising  pa-t  the  glowing  block:  if  saturated  -team  is 
required,  the  water  i-  pumped  into  the  upper  part  of  the 
vessel.  The  -team  charged  with  disinfectant  ia  led  into  the 
apparatus  which  it  i-  required  to  cleanse. 

By  pumping  more  water  in,  the  apparatus  can  be  made 
to  delivei  hot  water,  and  if  the  receptacle  is  filled  with  soda 
instead  of  disinfectant,  a  hot  alkaline  liquid  is  produced, 
which  i-  convenient  for  cleaning  pipes,  fee.— I*  A. 

'      atote   Compound    [Phosphate'],    Improved.     .7.  Bris- 
Bonnet,  Paris,  France.    Eng.  I'at.  25,945,  Nov.  8.  1897. 
s, .  until  /  XX..  page  181. 

XIX.-PAPER,  PASTEBOARD.  Etc. 

Waste    Liquors  from  "Sulphite"  Wood   Pulp    /' 
II.  Seidel.     Witt  d.  k.  k.  Tech.  Qew.  Mil.  N.i ',  J,  i-o,, 
119—395. 

Thi  liquor  investigated  by  the  author  was  obtained  from  a 
Bileaian  mill  working  the  Ritter-Kellner  pre. 

The  following  analytical  results  may  be  noted: — Sp.gr. 
ro.'iii:  total  solid  residue  (dry  at  100  I  12-018  grma    per 

i i.e.,  /..  .ii-ii  pel  cent.,  containing  '.i-.'.i  per  cent,  total 

sulphur.     The  statistics  concerning  sulphur  are  as  follows, 

lated  ill  this  case  per  cent,  of  the  liquor: — 

Sulphur  In  ilr.v  rc-alue,  per  cent,  ol  liquor rosio 

Bulpl  'i D'OSSO 

BnlphurasSO, iron?! 

'    of  the  total  sulphur  of  the  liquor,  9:t  per  cent,  cxisi-  in   the 
lorni  of  "  organic  "  compound-. 


Feb.  -JS.1898.J         THE  JOUKNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTEY. 


179 


In  reference  to  the  claim  for  value  of  these  liquors  as 
fertilisers,  by  reason  of  their  potassium-salt  contents,  a 
determination  of  potash  was  made,  and  found  to  amount  to 
1  grm.  of  KjO  per  52  litres. 

A  study  of  the  precipitates  obtained  by  various  processes 
of  "  salting  out,"  e.f/.,  Ekman's  series  of  so-called  "  Dex- 
trou "  products  [D.R.P.  81,543],  confirms  the  author's 
previous  conclusion  (ibid.  1896)  that  this  method  of  frac- 
tionation of  the  organic  constituents  of  the  liquor,  fails  to 
bring  out  any  constitutional  differences.  A  similar  conclu- 
sion results  from  a  study  of  the  fractions  obtained  by 
precipitation  with  alcohol.  The  analysis  of  a  carefully 
purified  fraction  gave  the  following  numbers: — C,  56'27 
percent.;  H,  5 "87  per  cent.;  S,  5 '52  per  cent,  in  closest 
agreement  with  numbers  obtained  by  Lindsey  and  Tollens, 
and  corresponding  with  the  empirical  formula,  C=6H:,0SO|2. 
It  is  to  be  noted  also  that  the  results  of  these  chemists 
were  obtained  with  a  liquor  from  a  mill  working  under  the 
different  conditions  of  the  Mitseherlich  process. 

Respecting  the  theory  of  the  reactions  taking  place  in 
the  digester,  the  author  advances  no  new  hypotheses,  but 
generally  confirms  those  summarised  in  "  Cellulose  "  (Cross 
and  Iievan),  pp.  177  to  201.— C-  F.  C. 

PATENTS. 

Waterproof  Paper,  Pasteboard,  Millboard,  and  the  like. 
Manufacture  of;  and  the  Production  of  Compounds 
then  for.  ( '.  D.  Abel,  London.  From  "  Farbwerk,  Fried- 
richs'feld  P.  Remy,"  Mannheim.  Eng.  Pat.  29.829, 
Dec.  28,  1890. 

Thk  dark-coloured  waste  lyes  from  sulphite  cellulose 
factories  contain  the  lime  salts  of  one  or  more  organic 
acids,  which,  when  converted  into  the  corresponding  com- 
pounds of  lead,  or  preferably  iron  (ferrous  or  ferric),  by 
any  convenient  method  of  double  decomposition,  possess 
the  property  of  rendering  paper,  &c.  waterproof.  The 
material  is  saturated  with  one  of  these  solutions  of  suitable 
concentration,  dried  at  80"  to  130°  from  two  to  four  hours, 
and  washed  in  water,  if  so  desired,  in  order  to  remove  the 
soluble  colouring  matter.  The  same  liquids  are  also  appli- 
cable as  size  for  inferior  papers.  Various  methods  of 
preparing  the  iron  salts  are  given  in  detail  in  the  specifica- 
tion.—F.  H.  L. 

Paper,  Disintegrating  and  Washing  Rags,  or  other 
fibrous  Material,  for  tin-  Manufacture  of;  Improved 
Process  of  and  Apparatus  for.  J.  H.  Annandale, 
Polton,  Midlothian.     Eng.  Pat.  30,103,  Dec.  31,  1896. 

Rags  or  other  fibrous  material,  preferably  after  a  preliminary 
cleansing  to  remove  grosser  impurities,  are  fed  with  water, 
by  means  of  a  hopper,  into  a  disintegrating  machine.  This 
consists,  essentially,  ( f  a  revolving  cylinder  with  a  number 
of  V-shaped  cutting  teeth  on  the  circumference,  surrounded 
by  a  stationary  casing,  which  also  has  cutting  teeth  on  the 
inside. 

The  teeth  ou  the  cylinder  and  casing  are  furthest  apart 
where  the  rags  are  fed  in,  and  gradually  approach  one 
another  towards  the  end  where  the  pulp  leaves  the  machine. 
After  leaving  the  disintegrator,  the  pulp  is  delivered  on  to 
a  sand  table  (Eng.  Pat.  23,743,  1895),  to  separate  the 
heavy  impurities,  and  thence  through  a  series  of  cone 
washers,  where  it  is  repeatedly  Wished  with  water  of 
increasing  purity,  the  waste  water  from  each  washing  being 
used  for  an  earlier  stage  in  the  cleansing  process. — C.  M. 

Writing  Paper,  An  Improved  .-  and  Ink  there  fir.     F.  Cox, 

F.  Kornacher,  and  M.  Brumm,  Frankfort  a/Main.     Eng. 
Pat.  24,560,  Oct.  23,  1897. 

Instead  of  employing  a  ready-made  ink  in  the  ordinary 
way,  the  inventors  suggest  that  writing  paper  should  be 
coated  with  a  1  or  2  per  cent,  solution  of  tannin  or  gallic 
acid,  and  the  pen  wetted  with  a  2  or  3  per  cent,  solutiou  of 
ferrous  sulphate,  thickened  if  necessary,  and  perhaps  con- 
taining some  ferric  salt,  &c.  On  suitable  paper,  the  ink 
yields  good  copies  after  a  lapse  of  several  days ;  yet  it  is 
equally  available  for  "  record  "  purposes  simply.  Among 
the  advantages  claimed  for  this  process  are  that  the  fingers, 


&c.  are  not  soiled,  whilst  the  additional  cost  of  the  paper  is 
more  than  compensated  bv  the  reduced  price  of  the  "  ink." 

— F.  H.  L. 

XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Pure    Iodine,    The   Preparation  of.     B.  Lean  and  W.  11. 
Whatmough.     Proc.  Chem.  Soe.  1898,  [187],  5—6. 

A  few  months  ago  the  authors  observed  incidentally 
that  no  iodine  is  set  free  when  cuprous  iodide  is  heated,  even 
at  its  fusion  point,  in  a  current  of  carbonic  anhydride, 
although  it  is  readily  evolved  when  cuprous  iodide  is  heated 
in  air,  oxygen,  nitric  oxide,  or  nitrogen  peroxide.  The  action 
is  represented  by  the  equation  CnsI,  +  03  =  2CuO  +  I«. 
No  iodine  is  evolved  when  cuprous  iodide  is  heated  in  a 
vacuum. 

The  authors  have  examined  the  usual  methods  of  prepar- 
ing cuprous  iodide.  When  a  solution  of  cupric  sulphate 
and  a  soluble  chloride,  bromide,  or  iodide  is  saturated  with 
sulphurous  acid,  cuprous  iodide,  bromide,  and  chloride  may 
all  be  precipitated  ;  but  there  is  so  great  a  difference  in  their 
degree  of  solubility  that,  by  securing  a  proper  dilution,  it 
is  probable  that  cuprous  iodide  can  be  prepared  free  from 
cuprous  bromide  or  chloride.  A  mixture  of  cupric  sulphate 
and  ferrous  sulphate  is  still  less  liable  to  precipitate  cuprous 
bromide  and  chloride  along  with  cuprous  iodide  than  cupric 
sulphate  saturated  with  sulphurous  acid.  The  authors  have 
found  that  cuprous  iodide  can  also  be  prepared  by  sprinkling 
iodoform  in  small  quantities  at  a  time  upon  a  hot  surface  of 
copper.  On  account  of  the  difference  in  the  properties  of 
chloroform,  bromoform,  and  iodoform,  it  is  probable  that 
by  this  method  also,  cuprous  iodide  can  he  prepared 
entirely  free  from  bromide  or  chloride.  If,  moreover,  the 
cuprous  iodide  be  fused  in  a  current  of  carbonic  anhydride 
or  in  vacuo,  it  can  he  freed  completely  from  moisture. 

Iodine  is  most  conveniently  prepared  from  cuprous 
iodide  by  heating  it  in  a  stream  of  dry  air  at  220° — 240° 
and  condensing  the  vapours  upon  a  cold  surface.  Although 
the  greater  portion  of  the  iodine  in  a  given  quantity  of 
cuprous  iodide  is  quickly  expelled,  it  is  not  easy  to  expel 
the  whole  ;  after  heating  1  ■  7 101  gnus,  at  400'  for  18  hours, 
0'15  per  cent,  of  the  iodide  was  still  undecomposed — 
otherwise  the  relation  Cu.,I,:20uO  could  have  been  utilised 
for  the  exact  measurement  of  the  atomic  weights  of  copper, 
iodine,  and  oxygen.  The  authors  are  making  further 
experiments  upon  this  point.  The  action  of  air  upon 
cuprous  iodide  is  not  dependent  upon  the  presence  of 
moisture.  This  is  established  by  sealing  cuprous  iodide  in 
glass  tubes  in  the  presence  of  phosphoric  anhydride. 

Iodine  liberated  as  described  from  cuprous  iodide  at 
240°  leaves  absolutely  no  residue  when  volatilised  at  75°. 
If  examined  spectroscopically,  no  evidence  of  the  presence 
of  copper  can  he  found  The  melting  point  (uncorrected) 
is  112-5  — 114  . 
Glycerophosphates,     Contribution     to    the     Study    of.     A. 

Astruc.     J.    Pharm.    Chim.    1898.    7,    [']>   5—8.     (See 

this  Journal,  1898,  66,  73,  78.) 
Cai.chm  glycerophosphates  in  solutiou  are  alkaline  to 
methyl  orange,  sometimes  alkaline  and  sometimes  acid 
to  pheuolphthalein.  The  alkalinity  shown  towards  the 
latter  indicator  is  always  extremely  small,  but  the  pre- 
parations with  an  acid  reaction  require  a  considerable 
quantity  of  alkali  for  neutralisation.  If  the  formula  for 
calcium  glycerophosphate  he  taken  as — 

CaP03.OCH:.CHOH.CH...OH, 

the  amount  of  sulphuric  acid  required  for  neutralisation, 
using  methyl  orange  as  indicator,  is  given  by  the  equation— 

2(CaV03.OC3H7(\)  +  H;S04  =  CaS04  +  CaH2(P04C3H,02)3. 
The  amouut  of  soda  required  to  show  alkalinity  towards 
phenolphthalein  in  a  solution  neutral  to  Uelianthm  is 
expressed  in  the  equation  CaH2(P04C3H7Oj)s  +  2NaOH  = 
CaXa,(POAHrO.,).,  +   21L.O. 

The"  author  adopts  the   process  of  making  the   solution 
neutral    towards   methyl    orange  and  then  titrating  with 
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soda,  usins:  phenolphthalein  as  indicator.  This  procedure 
will  licit  indicate  the  addition  of  di-o.lniin  phosphate,  but 
would  show  the  presence  of  phosphoric  acid  or  mono- 
oalcnun  phosphate.  The  conclusions  drawn,  are,  that  the 
glycerophosphates  become  decomposed  daring  their  pre- 
paration, u-  i-  shown  by  their  acidity  towards  phenol- 
phthalein, and  that  a  glycerophosphate  which  has  not 
decomposed  ought  to  require  for  neuttal  reaction  towards 
methyl  orange  a  quantity  of  acid  equivalent  to  the  alkali 
necessary  to  render  alkaline  tci  phenolphthulein,  a  solution 
previously  made  neutral  to  lleliauthin.  —  A.  C.  \V. 

Absolute  Alcohol,  I  •  of  Carbide  of  Calcium  for  the 
Preparation  ")'.  1'.  1'von.  Comptee  Bend.  1897,  125, 
[26],  1181— ne-j. 

An  OHOI  of  90,  or  better  95  per  cent,  strength,  to  which  a 
quarter  of  its  weigh!  of  calcium  carbide  in  coarse  powder 
has  been  added,  is  agitated  at  interval- tor  two  hours,  and 
allow.. l  to  reel  for  IS  hours,  or  longer, if  gas  he  still  dis- 
engaged. It  is  then  distilled  and  a  little  anhydrous 
sulphate  of  copper  is  added  to  the  distillate,  which  is 
-tilled  from  the  copper  acetylide  formed.  The  resulting 
distillate  is  absolute  alcohol,  and  gives  no  precipitate  with 
barium  aleoholate.—  J.  A.  B. 

Peppermint  Eucalyptus,  Essential  Oil  of  the.    Imp.  IdsL 
.1,,  Dec    1897,   186 

IUkk.u  and  Smith  have  communicated  to  the  Royal  Society 
..!  Nevi  South  Wales,  the  following  facts  with  regard  to  the 
obtained  by  the  -team  distillation  of  the  leaves  of  the 
Sydney  peppermint,  Eucalyptus  piperita.  The  most  im- 
portant   constituent   found    was  a    substance    resembling 

camphor,  named  by  the  authors,  "  eude-iiiol,"  which 
Crystallises  in  needles  and  melts  at  74"  ( '.  It  was  obtained 
by  fractionally  redistilling  the  crude  oil  and  collecting  the 
fraction  boiling  between  865  and  J7o  ( '.  The  oil  itself 
has  a  specific  gravity  of  0"9096  and  contains,  in  addition 
to  the  ettdesmol,  a  considerable  quantity  of  eucalyptol. 
The  amount  of   oil   obtained   from  the   leaves  by  distillation 

is  comparatively  large. —  v  s. 

I'aitillii,  Treatment  of  [Drying  Operation},  l>>i  Calcium 
Chloride.     .1.  Soc.  of  Arts,  hit.  46,  [2849],  39— 40. 

Tiik  object  aimed  at  in  the  treatment  of  vanilla  is  to  endow 

it  with  keeping  properties,  and  at  the  same  time  develop 

the  aroma  which  has  not  yet  come  into  being  at  the  time 
,.t  cropping.  Pods  of  the  best  quality  should  he  perfectly 
smooth  and  without  excrescence  or  holes.  The  longer  the 
pods,  ami  the  more  perfumed  they  are  without  acidity,  the 

more  valuable  is  the  vanilla.  On  a  well-ventilated  and 
properly    exposed   plantation,  thi  ripe    when    the 

lower  part  begins  to  turn   yellow.       The   calcium    chloride 

treatment  is  as  follows: — On  the  day  of  cropping,  or  at 
the  latest,  the  following  day,  the  pods  are  placed  in  tin 
cases,  which  should  nol  i>.  too  large,  as  the  subsequent 
beating  must  he  as  uniform  a-  possible.    These  cast 

lilted   with   lids    closing   on   the    outside   of  the    box  ;    they 

are  lined  with  wool  .an  lulu  arranged  along  th.-  bottom 
and  up  the  sides,  and  a  little  over  the  tops  of  the  rides. 
The  vanilla  pods  are  placed  on  end,  close  enough  to  secure 
pressure  without  damage  by  robbing,  a  horizontal 
i-  placed  on  top  of  these,  the  woollen  cover  is  Folded 

nil.    and    the    lid    put    on.      'I  he    tins   ate   then    put    into 

hah,-  ..i    wine-barrels,  and   hot    water   emptied   into   the 
eels  up  to  the  lids  of  the  oases,  care  being  taken  that  no 

water    gets  into  the  0OS(  -        The  barrel-  aie  OOVI  ted  in  order 

to    prevent    the     -udden    ding    of     the     hot    Water.       All.  1 

standing  ovei  night,  the  cases  are  taken  out  and  the  pods 
withdrawn,  dried    \>\    exposun    to   air.  and    then    kept    for 

two  or  three  days  undei  woollen  covering-  in  full  sunlight. 
It  the  drying  bj  hoi  water  has  been  properly  carried  out, 

the    OOlouring  Of  the  p. "Is.  aftCT  tin-  latter  operation,  should 

he  uniform,    The  further  drying  of  the  pods  is  carried  out 

in  boxes  of  galvanised  iron  with  a  hinged  door  which  closes 
on  an  India-rubber  ..Iging  to  ensure  an  tightness.     Bach 

box    ha-    11    drawers    or   trays;   the   holt. no    ami    the   sixth 

drawer  are  for  the  \.  and 

the    others    for    holding    'he    vanilla.       IK    kilos,    of   calcium 

,•1,1 1,  aie  nsei  vanilla,    The  nay-  should 


not  be  made  of  resinous  or  strong-smelling  woods,  as 
vauilla  absorbs  and  retains  odour-  it  comes  in  contact 
with.       II  for    holding   the  calcium   chloride   are 

double  bottomed,  the  inner  one  being  perforated  to  allow 
of  the  escape  of  the  liquid  chloride,  and  fresh  calcium 
chloride  is  added  when  necessary.  After  the  receptacle- 
have  been  charged  with  calcium  chloride  and  vanilla,  the 
boxes  are  hermetically  closed.  The  drying  operation 
requires  from  '_'.".  — 3n  days,  but  the  vanilla  is  examined 
every  two  or  three  day-,  and  any  pod-  -honing  moisture 
are  taken  out  and  put  aside  to  be  placed  in  the  sun  ami 
prepared  by  themselves  in  a  special  box  where  they  are  all 
collected.  Vanilla  insufficiently  dried  will  not  keep,  and 
breeds  small  worm- ;  vanilla  over-dried,  keeps  well,  hut  is 
not  supple — it  i-  called  "broken  "  and  has  less  commercial 
value.  The  drying  is  finished  tir-t  on  small  frames,  aud 
then  in  tin  boxes,  traces  of  mildew  being  carefully  wiped 
off  the  pods.  The  vanilla  is  then  cleaned  by  agitation 
with  water  at  110  1".,  and  is  then  lightly  wiped  aud  dried 
in  the  shade.  Vanilla,  after  being  packed,  i-  always 
watched  for  at  least  a  month  before  being  sent  away  j  the 
ined  twice  a  week,  and  every  pod  showing 
the  least  sign  of  moisture  is  withdrawn.  The  mildewed 
pods  an-  worked  up  by  various  processes,  and  sold  as 
inferior  vanilla. — A.  S. 

Bismuth  Subnitrate,  Influence  of,  in  "  Hardening "  of 
Ciders.  L.  Dufour  and  DanieL  (  omptes  Bend.  1897, 
125,  [25],  1125. 

Sir  under  XVII., page  173. 

Digitonin  Reaction.    C.  C.  Keller.     Ber.  Pharm. 
ties.  1897.  7.   170. 

s..  until r  Will.,  page  i  - 

PATENTS. 

Iodine  «"</  other  Useful  Products,  Impts.  in  tin-  Treatment 
of  Seaweed    and    the    like    fur    tin     Production    of.     A. 

.lames,  ril.de.  Brehat,  France.    Bug.  Fat.  423,  Jan.  6, 
L897. 

I'm  -it  seaweed  is  soaked  for  about   19  hours  in    limed   -.a 
water,  followed  by  repetition-  of  the  treatment  for  a  shorter 
time,  with    smaller  proportions    of    the    same,    the    weaker 
solution-  thil-  obtained  being  again  u-e.l  with  more  seaweed. 

The  greater  part  of  tli.  Hated  to  be  thus  abstracted, 

while  constituents  of  manorial  value  are  left  in  the  weed. 
The  solution  i-  treated  with  ferrous  sulphate  or  with  caustic 
lima  to  precipitate  mucilaginous  matters,  which  nre  added 
to  the  following  batch  of  seaweed.  The  cleaned  solution  is 
treated  with  sulphuric  or  hydrochloric  acid  in  stated  pro- 
portion, in  a  wooden  vat  fitted  with  agitator-,  aud  the  iodine 
is  liberated  by  nitrons  nitric  acid,  01  bj  Other  suitable 
reagent-.  The  liberated  iodine  it  -.  parated  from  the 
solution,  preferably  bj  petroleum  oil.  which  i-  subse- 
quently agitated  with  weak  potash  or  soda  lye,  and  from 
the  solution  of  iodide  and  iodate  thus  obtained,  the  iodine 
is  precipitated  by  potassium  chlorate  and  bydroohlaric 
acid.      It  i-  -tated  that  from  '.hi  to  95  per  cent,  of  the  iodine 

contained    in   seaweed   may    he    thus    extracted.    Certain 

modifications  in   'he  pi ■--> ■-    are   prescribed   when  the 

seaweed  to  be  treated  is  dried— I    S. 

Dichloroxypurine  [Synthesis  of  Caffeine,  St.],  Impts,  fa 
the  Manufacturt   ...    Preparation  of.     i     I      Boehrioger 
and  Soehne,  Waldhof,  Mannheim,  Germany.     En 
-i-.i.-.T .  Feb.  18,  1897. 

,'ni  patentees  claim  the  preparation  of  dichloroxypurioe, 

I     II    Villi.,    by    treating    uric    acid    or   a    dry     urate    with 

phosphorus  oxychloride  (K.  Fischer,  Ber.  17,  1787).  The 
transformation  it   fleeted  by  heating  to  160      I7u  Forsome 

\  i     \\ 

Piperidine,  Vfanufacturt  •  v.  Products  [Suits']  from 
.1.  Turner  and  i  Queensfenj  ;  and  P.  Schidrowihi 
ami  ().  Rosenheim,  London.  Bog.  Pat.  4657,  Feb.  M, 
1897. 

Tin    patentees  claim  the  manufacture  of  piperidine  com 

pound-    by    treating   piperidine,  cither    alone   or  dissolved. 
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with  carbonic  acid,  by  dissolving  piperidine  and  tartaric 
acid  together,  and  recrystallising,  and  by  melting  together 
piperidine  and  succinic  acid.  The  products  of  these 
processes  are  claimed,  viz.,  piperidyl  carbamate  of 
piperidine,  C5H,0N.CO.OH(NH.C5Hin),  and  piperidine 
tartrate  and  succinate,  CsHnN.C^HjOj,  and — 


(C5HnN),.C4H604 


—A.  C.  \Y. 


Creosote  Compound  [Phosphated] ,  Improved.  J.  liris- 
sonnet,  Paris,  France.  Eng.  Pat.  25,945,  Nov.  8, 
1897. 
The  processes  for  producing  a  compound  of  creosote  and 
phosphoric  acid  are  claimed,  which  consist  in  treating 
creosote  in  aqueous  alkaline  solution  with  phosphorus 
oxychloride,  peutachloride,  or  peutoxide,  or  in  adding 
sodium  to  a  toluene  solution  of  creosote,  and  theu  the 
phosphorus  compound. — A.  C.  W. 

XXL— PHOTOGRAPHY. 

Diamidohydro.rydiphenyl  as  a  Developer.     M.  Andresen. 
Phot.  Corr.  1897,  34,  587. 

A  comparison  between  />-amidophenol  and  diamidohy- 
droxydipheuyl.  Concentrated  solutions  of  the  latter  can 
only  be  made  in  caustic  alkalis,  so  that  developers  cannot 
be  prepared  from  it  by  using  either  sulphites  or  carbonates 
of  the  alkalis.  In  caustic  alkali  solution,  /)-amidophenol 
yields  much  more  rapidly  than  the  other  a  similar  delicacy 
in  the  half  tones  to  pyrogallol,  and  at  the  same  time  a 
similar  clearness  of  shadow  to  ferrous  oxalate.  Preeht  has 
stated  that  diamidohydroxydiphenyl  is  the  first  instance  of 
a  body  capable  of  acting  as  a  developer  without  alkali,  and 
attributes  this  property  to  the  division  of  the  active  groups 
between  two  benzene  nuclei ;  but  para-amidophenol  itself 
acts  as  a  developer  in  neutral  sulphite  solution,  so  that  the 
presence  of  the  aniido  group  in  the  second  nucleus  is  not 
essential.— J.  T.  D. 

Photography  in  Natural  Colours.     R.  Neuhauss.     Phot. 
Bundschau,  1897,  H,  321  and  355. 

Thu  author  has  investigated  the  caus-es  of  the  frequent 
failures  in  the  Lippmann  process.  The  mercury  must  be 
frequently  filtered  ;  best  under  pressure.  I  )n  pouring  the 
gelatiu  on  the  plate,  just  as  much  should  be  allowed  to 
flow  off  again  as  docs  so  easily,  and  any  suhseqr.cnt  centri- 
fugal draining  should  not  be  too  severe.  The  author  has 
used  albumin  instead  of  gelatin  for  the  plates,  and  gives 
full  directions  for  its  application.  The  results  with  pure 
colours  are  very  good,  but  with  mixed  colours  the  photo- 
graphed tints  always  appear  to  be  seen  through  a  film  of 
uniform  red,  yellow,  or  green.  By  carefully  removing  the 
upper  layer  of  the  film,  however,  by  Farmer's  solution  of 
sodium  thiosulphate  and  potassium  ferricyanide,  the  colours 
come  out  as  clearly  as  though  photographed  originally 
from  pure  colours.— J.  T.  D. 

XXII.-EXPLOSIVES.  MATCHES,  Etc. 

Gunpowder,  Hiyh-Grade.  A.  F.  Hargreaves.  Trans. 
Mining  Inst,  of  Scotland,  1897,  19,  2 — 13. 
Thk  author  traverses  the  evidence  adverse  to  the  use  of 
gunpowder,  especially  that  of  H.  Hall,  given  in  1894  before 
the  Hoyai  Commission  on  Explosions  from  Coal-dust  in 
Mines.  Stuart  has  shown  that  not  2,000,  as  stated  in  his 
report  for  1892,  but  only  664  deaths  were  caused  by  explo- 
sions in  ecu.;  mines  from  1873  to  1892  ;  and  that  explosions 
brought  about  by  candles,  lamps,  and  high  explosives  are 
charged  against  gunpowder.  Now,  on  analysis  of  statistics, 
it  is  found  that  at  least  90  per  cent,  of  the  shots  fired  in  the 
United  Kingdom  are  those  of  gunpowder,  and  that  the 
remaining  10  per  cent,  of  high  explosives  have,  during  the 
last  four  years,  caused  25 '33  per  cent,  of  the  total  deaths 
in  handling,  and  69  66  per  cent,  of  those  in  shot-firing. 
Samples  of  gunpowder  collected  at  random  throughout  the 
United  Kingdom,  fired  in  an  8-iu.  military  mortar,  pro- 
jected a  68-lh.  ball   to    distances  ranging  from  43  to  250  ft. 


—with  an  average  of  131-4  ft.— the  number  obtained  from 
each  individual  sample  being  the  mean  of  three  experiments. 
But  the  powder  used  in  the  Westphalian  experiments,  con- 
taining 65   per  cent,  of  nitre,  20  per  cent,  of  sulphur,  and 
15  per  cent,  of  charcoal  (a  composition  that  should  never 
be  used  in  any   coal  mine),  would  have  been  equal  only  to 
the  worst  of  these.     It  is  not  just  to  condemn  all  powders 
for  the  demerits  of  the  worst  specimens.     The  low  figures 
obtained  with  some  samples   are   caused  by  deficiency  of 
nitre,   imperfect    incorporation,    and    inferior    quality    of 
ingredients.     A  deficiency  of  nitre  leads  to  the  production 
of  a  larger  and  hotter  volume  of  flame  than  there  should  be. 
because  some  of  the  carbon  is  only  partially  oxidised,  and 
this,  with  a  residue  of  fine  charcoal,  is  expelled  into  the  air, 
where  it  mingles   with   oxygen  and   burns.     The  heat  thus 
evolved  should  have  been   utilised   in   splitting   the    rock. 
Imperfect  incorporation  leads  to  slowness  of  combustion, 
with  low  shattering  power,  and  the  emission  of  unburned 
powder  from  the  bore-hole.     Hence  the  use  of  inferior,  or 
low-grade  powders,  fired  with  insufficient  or  no  stemming, 
adds  greatly  to  the  risks  of  the  miner.     High-grade  powder 
may  be  defined  as   one  containing  75   per  cent,  of  nitre, 
15   per  cent,  of  charcoal,  and  10  per  cent,  of  sulphur,  the 
ingredients  being  as   pure    as  possible,   and   the   charcoal 
made  from  either  dogwood,  willow,  or  alder.     The  ingre- 
dients should  be  so  incorporated  and  finished  that  a  2-oz. 
charge  gives  a  minimum  projection  to  the  ball   of   140  to 
160  ft.     A  low-grade  powder  would  then  be  one  contain- 
ing different    proportions   from   the   above,   and    giving   a 
mortar  result  of  under  (say)  140  ft.     A  high-grade  powder 
may  be  used  with  a  charge  weighing  -f^  that  of  low-grade 
powder  for  a  given   effect,  so   that  for   a  given  length  of 
bore-hole  more  stemming  may   be  used,  and  hence   there 
should  be   less  smoke  and  less  risk  of  a  blown -out  shot, 
while  the  greater  rapidity  of   the  explosion  causes  a  greater 
liability  to  shatter  and  less  tendency  to  expel  the  stemming. 
Moreover,  the  slight  increase  in  the  cost  of  the  high-grade 
powder  would  be  neutralised  by  its  greater  efficiency. 

The  difference  between  the  two  classes  of  powder  was 
demonstrated  by  sprinkling  \  oz.  of  powder  on  a  wire  gauze, 
which  could  be  supported  at  any  desired  height  above  a 
plate  carrying  \  oz.  of  the  powder  to  be  tested  ;  by  firing 
successive  charges  on  the  plate  with  the  gauze  at  varying 
distances  from  it,  the  minimum  distances  required  to  pro- 
duce ignition  of  the  upper  charge  could  he  ditcrmined  for 
any  powder.  It  was  thus  found  that,  whilst  low-grade 
powders  caused  ignition  at  51 -in.,  high-grade  blasting-  and 
the  best  sporting-powders  might  safely  he  brought  up  to 
within  24  in.  Further  experiment-  were  made  with  sheets 
of  paper  plastered  over  with  gunpowder  paste  and  then 
well-dried,  and  placed  singly  in  front  of  a  cannon  in  which 
a  3-oz.  charge  of  high-grade  powder  was  fired.  It  was  thus 
found  that  the  gunpowder-paper  was  ignited  on  firing  the 
cannon  without  stemming,  when  it  was  placed  at  any 
distance  less  than  15  ft.;  but  with  8  in.  of  stemming  no 
ignition  was  obtained  beyond  3  ft.  from  the  muzzle,  and 
with  10  in.  of  stemming  no  ignition  of  the  paper  could  be 
obtained  at  all.  If  even  gunpowder  cannot  be  ignited  by  a 
properly  stemmed  blown-out  shot,  it  is  unlikely  that  coal- 
dust  or  fire  damp  should  thus  be  tired.  Experiment  made 
at  the  rock-face  under  actual  working  conditions  have  all 
failed  to  produce  explosion  of  coal-dust  when  stemming  has 
been  used. 

While  submitting  that  it  is  grossly  unfair  to  test  gun- 
powder without  the  stemming  that  is  necessary  in  practice, 
the  author  suggests  the  application  of  the  following  tests 
to  powder  and  all  other  explosives,  before  placing  them 
on  the  list  of  "  permitted  explosives,"  for  use  in  coal-mines. 
(I.)  All  explosives,  before  test,  to  be  exposed  for  at  least 
two  weeks  to  an  atmosphere  like  that  of  an  ordinary 
magazine.  (2.)  Gunpowder  to  be  tested  in  a  mortar,  and 
not  to  he  passed  unless  it  gives  a  distance  of  at  least  140  to 
160  ft.  (3.)  Gunpowder  to  be  guaranteed  to  contain  at 
least  75  per  cent,  of  nitre,  and  the  ingredients  to  he  perfectly 
pure.  (4.)  In  testing  gunpowder,  the  charges  to  be  well 
stemmed.  (5.)  The  weight  of  charge  of  gunpowder  not  to 
be  very  different  from  that  of  ammonium  nitrate  explosives. 
(6.)  The  amount  of  gunpowder  charge  to  be  regulated  to 
that  of  nitro-glvcerin  explosives  in  the  proportion  of  1  of 
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gunpowder  to  .1  fur  the  actual  amount  of  nitroglycerin 
j,i,-,  i,i  '7i  In  exploding  gunpowder  from  a  steel-mortar 
in  a  testing-gallery,  the  cannon  is  not  to  have  a  smooth 
;.-  ii.i-  iiiuiii  lead  to  the  blowing-oat  of  the  stemming. 
The  ride  of  a  bore-hole  is  necessarily  rough.— W.  <i-  M. 

Gunpowder,    Some    Defect*    in,    as    n     Blasting-Agent. 

W.  .).  i  ir^nmn.    Trans,   Mining  Inst,  of  Scotland,  18'j7, 

19,  :>7-6i. 

I'm.  author  considers  that  the  principal  dangers  in  using 

gunpowder  in  shot-firing  lie  in  the  heated  solid  products  of 

bastion  and   the  inflammable  character  of  the  gaseous 

portion.     The    addition    of  nitre   in    quantity   sufficient   to 

produce    complete    oxidation    maj    oven te    the    latter 

difficulty,  and  at  the  same  time  prevent  tin- formation  of 
poisoi  m   monoxide,   hut    it    increases   both    the 

temperature  produced  on  explosion,  and  the  proportion  of 
solid  product.  In  such  a  case  solid  matter  amounting  t,, 
more  than  half  the  weight  of  the  charge  would  be  projected 

into  the  air  at  a  temperature  ,,t  2,t !       Again  in  coal, 

2).  parts,  ;niil  in  rock,  ■')  parts  of  compressed  powder  are 
required  to  produce  the  same  effect  as  i  part  of  rohurite. 
The  advantage  of  a  smokeless  explosive  maj  be  shown  by 
substituting  nitre  for  ammonium  nitrate  in  rohurite,  where- 
by a  detonating  explosive  is  obtained  of  equal  strength,  but 
producing  smoke,  and  invariably  setting  tire  to  coal-dust 
when  fired  from  a  cannon  suspended  vertically.  Hence  the 
writer  is  convinced  that  the  substitution  of  high-grade  for 
low-grade  gunpowder  would    not   guarantee    the  degree  of 

safety  necessary  in  the  working  of  coal  mines.— W.  <;.  M. 

PATENTS. 

Safety  Matches  and  linhhing  Surfaces  therefor,  Impts. 
relating  to  the  Manufacture  of.  J.  Craveri,  Buenos 
Aires.'    Kng.  Pat.  37,520,  Nov.  S3,  1897. 

Tin t  proci  :   8  "for  substituting  entirely  the  use  of 

amorphous  phosphorus  in  the  friction  surface  used  with 
matches  by  means  of  the  compounds  of  *ulpho- 
•  n  of  its  polymers  and  isomers." 

lie  paste  tor  the  robbing  surface  may  consist  of 
cyanogen  persulphide,  2  parts;  persulphocyanio  acid,  l 
part;  potassium  xanthate,  O'B  part;  antimony  Bulphide, 
■I  part- ;  gelatin,  1  part. 

lh,  beads  of  the  matches  are  prepared  with  the  following 
substances : —Sulphur,  :t  [.arts;  nitronaphthalene,  8  parts ; 
potassium  bichromate,  ■•  pans  ;  potassium  chlorate,  50 
parts;  pulverised  glass,  80  parts ;  gelatin,  In  pari-. 

In    each    case    the    gelatin    i-   ,li-s,,|\e,|    in    water  and  the 

othi  r  ingredients  stirred  in.— W.  M. 

Erplosiui  Compounds,  An  Improved  Manufactnri 
A,  Nobel,  Paris.  Eng.  Pat.  27,197,  Nov. 
"Tills  invention  rolates  to  the  manufacture  of  a  smokolesa 
compound nsisting  of  layers  of  different  ohemieal  com- 
positions, which  are  ot  -neti  a  nature,  and  are  so  arranged, 
thai  the  combustion  is  slowest  in  the  outer  layer  and 
-  inn  Bids." 

i  "i is,  in  the  I'D  in  of  shoots,  whiehare  s| tally  - >■  it  - 

aide  for  large  guns,  are  obtained  bj  providing  a  thick  rolled 
leaf  ot  shoot,  which  may  !»■  called  A.  <>i  a  composition  of 
quick  combustion,  and  two  thinner  rolled  leaves,  called  II, 
of  a  slower  |, inning  composition.  Tins,  leaves  I!  are  then 
placed  one  on  each  side  of  the  leaf  A.  whereupon  they 
all  rolled  or  pressed  together  in  their  plastic  Btate,  oi  jo 
together   by  applying  a   suitable   solvent   or  glue,  as,  for 

instance,   a    solution     of    Collodion     III     BCI  I  in      of    amvl     or 

acetone,  upon  the  surfaces  which  are  tu  be  in  contact 
with  each  other."  The  sheets  thus  prepared  are  coiled 
up  into  the  Form  of  roil-,  ,,r  n  diameter  suitable  to  the 
cat  ii  idges  to  be  filled. 

Charges  tor  rifles  may  I"  produced  in  the  form  of  tubes, 
the   uoxile   of  the   apparatus    being  tor   simul- 

taneousl]    squeezing   oat    several    cot ntrio    layers    of 

different  compositions,  which,  owing  to  their  plasticity, 
w ill  appeal  as  only,  one  coherent  mass. 

lh,-   following   compositions    have   been    f, I   •,.  give 

good  results  ; — 


I.  For  A  (the  inner  layer):  — 

60  per  cent,  of  nitroglycerin. 
40  per  cent,  of  nitrocellnl, 
For  11  (outer  layer) :  — 
4.">  per  eent.  of  uitrocclluh  - 
15  per  cent,  of  nitroglycerin. 

10  per  cent,  of  succinate  of  amy  lie  oxide  or  phthalate 
of  niethvlic  oxide  or  other  "  moderant." 

II.  For  A. — Same  as  above. 

For  B. — 90  per  cent,  of  composition  A. 

10  per  cent,  of  powdered  sugar  or  starch. 

III.  For  Ai- 

BO  per  cent,  of  ballistite  of  following  composition  ;  — 
50  per  eent.  of  nitroglycerin. 
i:>  per  cent,  of  nitrocellulose, 
5  per  cent,  of  succinate  of  amy]. 
20  per  cent,  of  highly  nitrated  wood  meal  or  pul- 
verised  nitrocellulose. 
For  li. —  Ballistite  of  same  composition  as  for  A,  but 
without  aforesaid  addition  of  nitrocellulose. 

— \V.  M. 

Nitroglycerin,  Impts.  in  Manufacture  of.  G.  Kvnoch  and 
•  Ltd.,  and  A.  T.  Cocking,  Witton.  Eng.  Put.  28,890, 
1 16,  1896. 

A  mi  rioni  of  mechanically  providing  for  the  flow  necessary 
to  convey  the  nitroglycerin  liquors  by  gravity  from  one 
tank  to  another,  consisting  in  providing  hydraulic  gear  for 
raising  a  containing  tank  within  the  nitrating  bouse  to  a 
sufficiently  high  level  to  allow  its  contents  to  flow  to  the 
next  house. 

\n  arrangement  of  sets  of  nitrating  and  washing  houses 
and  tanks,  in  such  a  manner  that  they  may  he  interchanged, 
is  also  described  and  claimed. — W.  M. 

Ejrplosires,  Impts.  in  or  relating  tit.  \V.  Greaves  and 
E.  M.  Hanu,  Aheratnan,  Wales.  Kng.  l'at.  651,  Jan.  9, 
1897. 
It  is  proposed  to  add  ammonium  oxalate  to  explosives  of 
the  cordite  class  for  the  purpose  of  neutralising  the  acid 
products  of  their  explosion,  and  also  lessening  the  speed  of 
explosion.  Ammonium  or  magnesium  carbonate  is  added 
to  neutralise  the  effect  of  any  tendency  of  the  oxalate  to 
become  acid. — W,  M. 

Matches,  Impts.  in  ami  relating  to  Manufacture  of.    A. 

.1.    I'redrikson,    .loiikoping,    Sweden.       l-.ng.    l'at. 
Feb.  2,  1897. 

Wood  is  cut  into  veneer,  then   passed   between   grooved 

rollers  and  cut  into  match    length-.      This  treatment  -  ill,  ns 

or  loosens  the  outside  of  the  wood,  so  thai  it  becomes  more 
absorbent  of  the  stearin  into  which  the  match  stems  are 

dipped  They  are  afterwards  tipped  with  the  igniting 
material.-    W*.  M 

Mat, Ins,  Compositions  suitable  for  tht  Manufacture  "/'. 
L.  Braly,  Lyons,  France.  Kng.  l'at.  2i,i9.'>.  March  80, 
1897 

Tin-  patent  is  for  "  a  paste  for  the  manufacture  of  in- 
cxplosive  matches  without  phosphorus,  which  light  upon 
all  surfaces.  The  paste  consists  in  tin-  combination,  in 
suitable  proportions,  of  a  liquid  glue,  potassium  chlorate, 
and  a  powder  formed  of  ;,  suitable  mixture  of  pounded 
glass,  hyposulphite  "t  lead,  plumbates  of  calcium  and 
Strontium,    sulphur,   metallic    aluminium,    sodium  chloride, 

and  monosulphide  of  calcium." — YV.  M 

XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Tin    Lamanshy-Nabel    Viscosimeter.     I..    Singer,      ('hem. 
Rev.  Kelt    u.  liar/  In, I.  4,  [18],  248—248. 

T'nis  apparatus,  which  is  used  in  Nobel's  laboratory  at 
Baku,  consists  ol  a  water  hath,  285  mm.  high  and  I  15  nun. 
ill  diameter,  titled  with  an  annular,  perforated  stirrer,  a 
perforated  -lean:    .oil.   and  a  thermometer:    ul-,,  an  oil  cup. 

:iini  nun.  high, the  diameter  tapering  from  50  mm.  in  the 
ii], per  half  to  l;>  mm.  at  the  bottom,  wbioh  is  fitted  with  a 
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screw  piece  containing  the  effluent  aperture  (1  mm.  in 
diameter),  closed  by  a  metal  valve.  The  lid  of  the  oil  cup 
fits  air-tight,  and  is  pierced  by  a  copper  tube  5  mm.  in 
diameter,  the  lower  end  of  which  is  exactly  200  mm.  above 
the  outflow.  The  oil  cup  is  also  provided  with  a  thermo- 
meter. 

The  rate  of  outflow  of  the  oil  is  compared  with  that 
of  100  c.c.  of  distilled  water  at  50°  C.  (viz.,  60  seconds)  at 
the  constant  pressure  of  200  mm.,  this  pressure  being 
secured  by  the  aid  of  the  aforesaid  tube,  by  filling  the  oil 
cup  (with  water  or  oil)  np  to  the  height  of  the  water-bath, 
then  putting  the  lid  on,  and  allowing  the  liquid  to  escape 
until  the  tube  is  empty.  The  results  obtained  in  this 
manner  are  more  accurate  relatively  than  those  from 
instruments  wherein  no  such  provision  is  made.  It  is 
necessary  that  the  oil  tested  should  be  first  freed  from  water 
by  heating  to  120°  C,  and  from  mechanical  impurities  by 
filtration.  Oils  incompletely  refined  by  caustic  soda  cannot 
be  tested  until  thoroughly  purified. 

As  compared  with  the  Engler  instrument,  the  Lamansky- 
Nobel  viscosimeter— according  to  Wischin — presents  the 
advantage  of  constant  pressure,  uniformity  of  temperature, 
and  the  possibility  of  making  several  tests,  with  the  same 
oil,  in  rapid  succession.  Of  these,  however,  only  the  first- 
named  is  absolute,  whilst,  on  the  other  hand,  the  new  appa- 
ratus has  several  defects,  such  as  the  absence  of  a  plumb- 
line  or  level,  the  length  of  the  thermometer  stem,  and  the 
weight  (4\  kilos.),  the  difficulty  of  cleaning,  and  the  steep 
pitch  of  the  conical  portion,  all  of  which  are,  however, 
remediable.  In  general,  the  apparatus  is  easy  to  manipu- 
late after  a  little  practice,  and,  apart  from  the  directions 
given  for  ensuring  constancy  of  pressure,  requires  no 
special  precaution  in  use.  The  author  considers  that  it  is 
^^  well  adapted  to  serve  as  the  standard  instru- 
ment for  the  viscosimetne  examination  of 
mineral  oils,  but  recommends  the  acceleration 
of  the  rate  of  outflow  to  30  seconds  per  100  c.c. 
of  water  at  50°  C— C.  S. 

Asbestos  Filter-Tube,  An  Improved, 
A.  Goske.  Chem.  Zeit.  22,  [4],  21. 
The  tube,  which  is  made  of  combustion  tubing, 
is  drawn  out  at  its  lower  end  and  constricted 
at  the  point  where  it  begins  to  narrow,  as  is 
shown  in  the  accompanying  illustration.  The 
small  glass  ball  placed  in  the  narrow  part  of 
the  tube  fits  the  tube  closely  exeep'.  for  two 
narrow  lateral  openings.  Above  this  ball  dry 
asbestos  wool  is  lightly  pressed  dowu  until 
a  layer  of  about  5  mm.  is  formed.  Another 
layer  of  asbestos  is  then  lightly  placed  on 
this.  Several  quantities  of  water  are  now 
poured  through,  and  the  filter  is  finally  dried. 
It  is  then  ready  for  use.— VV.  P.  S. 


INORGANIC  CHEMISTRY.— QUALITA  Tl  VE. 

Bromine,  Detection  of  Traces  of,  ill  Mixtures  by  Means  of 
fluorescein.  H.  liaubiguv.  Comptes  Eend.  1897, 
125,  [18],  654—657. 
The  test  is  based  on  the  fact  that  fluorescein  is  transformed 
by  bromine  into  its  tetra-bromo  derivative — eosin.  Paper 
is  steeped  in  a  solution  of  pure  fluorescein  (40  to  50  per 
cent.)  in  acetic  acid  and  allowed  to  dry.  When  moistened 
and  brought  into  contact  with  bromine  it  shows  a  rose 
coloration.  In  using  the  test  for  bromides  (in  the  absence 
of  chlorides)  the  bromine  is  liberated  by  warmin<*  the  <alt 
or  mixture  in  a  solution  containing  copper  sulphate  10  pet 
cent.,  and  potassium  permanganate,  07  per  cent.,  and 
passing  a  slow  current  of  air  throueh  the  flask.  The 
formation  of  eosin  after  several  minutes  on  the  test  paper 
applied  to  the  delivery  tube  of  the  flask  shows  the  presence 
of  bromine.  The  test  is  not  suitable  for  the  detection  of 
bromine  in  the  presence  of  free  chlorine,  especially  if  the 
latter  be  present  in  large  excess,  since  chlorine  gives  "a  white 
derivative  with  fluorescein,  which  masks  the  effect  of  the 
bromine.  In  such  cases  the  free  halogens  may  be  converted 
into  chloride  and  bromide,  and  then  tested  by  treating  the 
solution  with  copper  sulphate  and  potassium  permanganate. 


and  passing  air  through  the  flask  without  warming.  When 
chloride  is  present  alone,  the  paper  remains  unchanged  after 
10  minutes,  but  if  as  little  as  0-001  gnu.  of  bromide  be 
present  with  5  to  lOgrms.  of  chloride,  rose-coloured  streaks 
will  appear  within  4  or  S  minutes.  The  presence  of  an 
|  iodide  does  not  interfere  with  the  test  if  it  is  first  trans- 
formed into  iodate  by  warming  the  solution  with  a  little 
permanganate,  for  iodine  is  not  then  liberated  on  subsequent 
addition  of  the  copper  sulphate.  The  author  does  not 
describe  the  method  of  proceeding  in  the  case  of  insoluble 
bromides,  as  this  is  still  the  subject  of  study. — C.  A.  JJ, 

INORGANIC   CHEMISTRY— 
QUANTITATIVE. 

Liquefied  Ammonia,  Methods  of  Analysis  of.     A.  Lange  and 

W.  Heffter.  Chem.  Ind.  1898,  2 — 7. 
The  authors  criticise  the  methods  in  use.  taking  Buute  and 
Eituer's  as  representative  of  those  in  which  the  sample  is 
drawn  in  a  closed  pipette  (this  Journal,  1897,  358),  and 
Lange  and  Hertz's,  in  which  it  is  brought  into  an  open  vessel 
(this  Journal,  1897,  467). 

The  method  consists  in  filling  a  glass  pipette,  which  is 
provided  at  each  end  with  a  stop-cock,  with  ammonia  from 
an  iron  cylinder  and  weighing.  The  pipette  is  then  placed 
perpendicularly  and  connected  at  the  upper  end  with  a 
series  of  three  weighed  drying  tubes  containing  caustic 
potash.  The  upper  stop-eock  is  then  opened  so  that  the 
gaseous  ammonia  may  escape  in  a  slow  stream  through 
the  drying  tubes.  As  soon  as  all  the  ammonia  has  evapo- 
rated, the  pipette  is  placed  horizontally  in  an  air  bath,  the 
temperature  of  which  is  gradually  raised  to  70° — 80"'  C.)  and 
a  slow  current  of  air,  freed  from  carbonic  acid,  is  passed 
through. 

They  find  that  benzene,  a  mixture  of  aeetonitrile  and 
ethyl  alcohol,  and  even  pyridine,  escape  from  the  apparatus, 
very  little  of  these  being  retained  by  the  potash.  The 
method  therefore  gives  too  low  an  estimate  of  the  im- 
purities. 

Moreover,  carbon  dioxide  and  water  canuot  be  determined 
by  such  means,  since  any  alcohol  and  aeetonitrile  which  is 
arrested  by  the  potash,  interferes. 

Urban  suggests  leaving  out  the  potash  tubes  and  the 
current  of  air,  and  simply  cooling  to  -30°  the  residue  ob- 
tained by  evaporation.  This  method  is  open  to  criticism, 
and  difficulties  arise  in  the  final  weighing  of  the  residue. 

Lange  and  Hertz's  method  was  also  examined,  and  found 
usually  to  give  too  high  results,  though  the  degree  of 
accuracy  varied  according  to  the  nature  of  the  impurities. 

The  method  of  testing  liquid  ammonia  in  use  in  America 
and  Australia  consists  in  determining  the  boiling  point  of 
200  grms.  of  a  sample  in  an  open  vessel,  a  thermometer 
being  fixed  in  the  liquid.  The  boiling  point  must  not  be 
above  -  28-6°F.  or  -  33-7°  C.  This  method  is  not  an 
accurate  one.  as  it  does  not  allow  of  a  differentiation  between 
products  containing  I  and  0-1  per  cent,  impurity.  Also  the 
fact  that  during  evaporation  the  thermometer  indicates  no 
perceptible  rise  in  temperature,  as  it  ought  to  do,  seeing 
that  the  residual  liquid  becomes  more  and  more  impure, 
shows  that  the  method  leaves  very  much  to  be  desired. 

It  thus  appears  that  none  of  the  methods  which  have 
been  proposed  is  of  value  for  accurate  determinations. 
Lange  said  in  his  first  publication  that  probably  the  only 
accurate  method  would  be  to  fill  a  strongly  cooled  class 
tube  with  the  liquid,  seal  it  hermetically,"  weigh  it°and 
determine  the  ammonia  in  the  usual  manner.  The  authors 
have  tried  such  a  determination  with  the  help  of  the  Bunte 
and  Eitner  pipette,  but  failed  to  obtain  satisfactory  results 
owing  to  the  difficulty  in  manipulating  the  pipette,  and 
partly  perhaps  owing  to  the  disturbing  influence  of  the 
pyridine  present. 

Liquefied  ammonia  is  chiefly  used  for  the  production  of  cold 
in  ice-machines,  and  though  its  efficiency  varies  directlv 
with  its  state  of  purity,  yet  it  is  doubtful  whether  small 
variations  in  the  amount  of  impurities  would  make  any 
difference  in  the  working  of  the  machines.  As  Lange 
pointed  out,  the  ammonia  in  course  of  circulation  gradually 
becomes  impurer  and  weaker,  owing  to  the  admixture  of 
water   from   without,   so   that  the    possession   of   any  very 


18* 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Feb. 


accurate  method  is  not  at  present  a  matter  of  import- 
ance,  yet  in  many  ease*  it  may  be  necessary  to  li\  tin- 
limits  of  impurity  and  then,  according  to  expediency ,  that 
method  which  was  best  suited  to  the  case  in  question  "would 
be  adopted,  I.ang.-  and  Hertz's  method  would  give  the 
"maximum,"  and  L'tban's  method  the  ''minimum  "  amount 
of  impurities  in  any  given  sample.  These  two  methods  are 
the  onlj  feasible  ones  known  at  present.  Though  neither 
of  them  gives  accurate  results,  yet,  a-  tin-  investigations  of 
the  authors  hare  shown,  when  the  mean  of  the  numbers 
obtained  by  the  two  methods  i-  taken,  the  result  obtained 
is  very  nearly  accurate.  Many  chemists  would  prefer 
Urban  s  method  because  by  it  the  ammonia  as  ii  exists  in 
the  cylinder  comes  under  investigation,  hut  the  great 
difficulties  of  manipulation  connected  with  tie  use  or  the 
pipette  would  induce  the  majority  to  give  the  preference  to 
the  rougher  method  of  Lange  and  Hertz. —  E.  11.  T. 

Phosphoric  Ami,  \,w  Method  for  the  Determination  of. 
Woy.     Zeits.  fur  oflent.  Chem.  3,  321  ;  Analyst 
23,  [261],  883. 

On  taking  into  consideration  the  variations  induced  bj  a 
large  excess  of  molybdie  acid,  a  large  excess  of  nitric  acid 
and  tin-  presence  of  ammonium  nitrate,  and  also  tin 
ment  of  Hnndeshagen  that  for  the  precipitation  of  phosphoric 
acid  b)  ammonium  molybdate,  it  is  only  needful  for  the 
molybdate  to  be  present  m  the  proportion  l  of  1'.'',  to  24 
of  Slot )  at -il  also  that  only  a  corresp  indinglj  small  propor- 
tion  of  nitric  acid  and  about  5  pt-r  cent  of  ammonium 
nitrate  are  required,  the  author  has  come  to  tin-  conclusion 
t lmt   tin-   n  nt   reagent   is   a   8  pei    sent,  aqueous 

solution  of  ammonium  molybdate,  which  always  remains 

clear  and    ma\    I"-   relied    upon   at   any  time   to  contain   the 

requisite  amount  of  molybdenum,  As  certain  chlorides  are 
prejudicial   to   the  precipitation,   the   raw  phosphates   are 

dissolved  in  sulphuric  acid  (taking  care  to  prevent  the 
gypsum  formed    from  conglomerating),  and   the  portion  of 

tin-  -i.luii, ,ii  taken  is  neutralised  with  ammonia  as  far  as 
is  possible  without  causing  a  precipitate  to  form.  (See 
akn  Analyst,  1897,    258   ,  250.)—  \    S 

Phosphorus,  /{lipid  Estimation  of  [in  Iron].  H.  Wdowis- 
zewxki.  Stahl  u.  Eisen,  1897,814—815;  Chem.  Centr. 
1897,  2,  "-'i  ,  H 
Ii  i-  stated  that  shaking  is  necessary  in  order  to  obtain 
complete  precipitation  of  phosphorus  as  magnesium 
ammonium  phosphate,  and  the  following  method,  which 
only  takes  four  hours,  is  recommended:-  -8  grins,  of  [  ig- 
iron  are  dissolved  in  ;m  O.C.  of  nitric  acid  I  sp,  gr.  l  ■  ■_'  i.  the 
Solution  i-  made  up  to  .*i"  -■  <-.  w  ith  water,  and  the  silica  and 
graphite  filtered  nit.  The  filtrate  is  evaporated  to  it-  original 
volume,  oxidised  with  permanganate,  then  hydrochloric  add 
ia  added,  and  after  cooling  ii  i-  neutralised  with  ammonia. 

The  liquid  is  wai Ito  50    <  ..  molybdate  solution  added, 

and  the  whole  shaken  up  foi  five  minutes.  The  yellow 
precipitate  i-  filtered  off,  washed  with  10  per  cent,  ammonium 

nitrate  solnl and  dissolved  in  ammonia.     Tbeammonia- 

cul  solution  is  neutralised  with  hydrochloric  acid,  a  few  c.c. 
of  magnesia  mixture,  and  ammonia  in  excess,  added,  and 
the  closed  Ba  l>  ifter  standing  {  hour  in  ii,-  in  snow,  is 
vigorously  ahakeu  fur  live  minutes,  and  the  solution 
immediately  filtered.  The  precipitate  is  then  washed  and 
dried,  &c.  in  the  usual  manner.— A.  S. 

/.i, i, I,  I'n,    Issaufor.    J.F.Cannon.     Eng.  and 
Min ii  64,   [81], 

Auot 't  20  grins,  of  a  Sox  composed  of  16  parts  of  sodium 
bicarbonate,  16  pan-  ol  potassium  carbonate,  B  parts  of 
boraa  glaaf  ■"' i  5  parts  of  flour  are  placed  in  a"5  grm. 
crucible"  and  a  grms.  of  the  ore, weighed  nut  carefully,  ire 

add,, I  and  t  lit ghly  mixed  with  the  flu\     The  crucible 

is  gently  tapped  to  settle  down  its  contents,  ami  then  ^" 
gnus,  more  of  the  same  flux  added  directl]  to  the  top.    The 
hi  gently  tapp,  d   and  B  i    iron  nails 

added  in  the  charge  to  take  up  the  sulphur.  The  crucible 
is  then  transferred  to  the  inutile  furnai  hould  be  at 

a  I, right  oherrj   red   heat,  and   heated  until  efferveei 
ceases,  after  which  the  muffle  door  is  closed,  and  ■  high 
if  heal  maintained  until  a  perfectly  fluid  fusion  i- 


obtained.  The  charge  is  then  withdrawn  and  the  nails 
carefully  taken  out,  tapping  each  one  to  free  it  from  any 
adhering  partieles  of  lead.  The  crucible  i-  tapped  gently, 
and  the  contents  poured  out  on  to  a  level  cast-iron  plate, 
drawing  tbe  r.lag  out  t,i  a  thin  point.  The  lead  button 
should  be  found  at  the  extreme  end  of  the  -lag,  and  should 
leave  it  easily  and  cleanly — A.  S. 

Tinfoil,   Determination    of  Lead  und  Antimony  in.      A. 

da,  Zeits.  fur  oflent.  Chem.  3,  3i">4  ;  Analyst,  1MI7, 
22,  [861],  SSL 
Lead  Determination. — in  gnus,  of  the  foil  are  dissolved  in 
25  per  cent,  hydrochloric  acid  and  2a  per  cent,  nitric  acid 
is  added  to  the  hot  solution  to  convert  the  stannous  chloride 
into  stannic  chloride  and  to  dissolve  the  antimony  which 
remains  undissolved  by  the  hydrochloric  acid.  A  slight 
excess  of  a  25  per  cent,  solution  of  soda  is  added  gradually 
to  the  clear  liquid,  which  i-  warmed  and  kept  agitated  uutil 
the  precipitate  at  first  formed,  redissolves,  leaving  onlj  a 
slight  opalescence.  A  small  quantity  of  precipitated  sulphur 
i-  then  added  and  sulphuretted  hydrogen  passed  through 
until  the  liquid  acquires  a  distinct  yellow  colour.  Afnr 
standing  for  24  hours,  the  black  precipitate  is  filtered  off. 

and  washed  on  the  filter  with  sodium  sulphide  solution  until 
a  Irial  portion  of  the  filtrate  gives  a  pure  while  precipitate 
of  sulphur  on  acidifying  with  hydrochloric  acid  ;  this  wash- 
ing hikes  a  considerable  time,  but  must  be  thoroughly 
,anied  out,  or  tin- tin  will  not  be  completely  separated 
from  the  lead.  The  filter  containing  the  moist  precipitate 
is  taken  from  the  funnel,  carefully  heated  with  25  per  cent 
nitric  mid,  then  pressed  together  into  a  loose  ball  by  tin- 
aid  of  a  -lining  red,  the  hall  replaced  in  the  funnel  and  the 
nilrie  acid  solution  filtered  through  several  limes,  until  it 
ear.  The  ball  of  paper  is  then  washed,  lir-l  with 
hoi  nitric  acid  and  afterwards  with  hot  water,  until  the 
washings  no  longer  give  a  black  precipitate  with  sulphuretted 
hydrogen.  An;  lead  sulphate  that  may  have  formed,  is 
thus  completely  removed  from  the  filter.  The  tillr.n 
evaporated  with  about  20  C.C.  of  dilute  sulphuric  acid,  and 
the  lead  sulphate  is  filtered  off  through  a  porcelain  Oooeh 
Crucible,  dried,  and  weighed. 

Antimony  Determination. — The  following  modification  of 
Hose's  method  is  used: — 5  gnus,  of  the  foil  cut  into  strips 
are  dissolved,!  portion  al  a  time,  in  100  c.c.  of  strong  nitnc 
acid  and  I'.'i  B.C.  of  water.     The  inelastannic  aei  I  formed,  Is 

washed  into  a  porcelain  basin  with  l'.'>  per  cent,  nitric  acid, 
the  mixture  evaporated  to  dryness  and  the  residue  dried  in 

the  water  bath  (the  temperature  of  drying  must  not  I  tceed 
Inn  ('.,  as  the  anhydrides  of  tin  and  antimony  do  not 
appear  to  combine  with  soda).  The  powder  whilst 
warm  is  elded  a  little  at  ■  time  to  60  grms.  of  fused 
caustic  soda,  and  the  whole  thoroughly  mixed.  The  (used 
mass  is  cooled  to  about  100  C,  broken  up,  and  dissolved 
by  heating  with  700  c.c.  of  water.  The  turbid  liquid  is 
cooled,  mixed  with  one-third  of  its  volume  of  96  per  cent, 
alcohol,  lei  stand  for  24  hours  and  the  precipitate  tillered  off 
by  decantation,  tbe  last  portions  being  washed  from  the 
beaker  by  means  ol  a  mixture  of  two  parts  of  alcohol  to 
one  of  water.  Instead  ol  washing  the  precipitate  with 
dilute  alcohol,  which  causes  a  loss  ol  some  of  the  antimony, 
a  second  fusion  with  caustic  Boda  i-  resorted  to.  The  pre- 
,  ipuai,  i-  dried  at  IO0  t'..  detached  from  the  paper,  and 
ili,  latter  out  into  sirips  ami  added  to  in  grms.  of  fi 

-tic  soda  and  a  little  sodium  nitrate.  When  the  paper 
is  completely  destroyed,  the  precipitate  is  added  to  the 
fused  mass,  and  the  fusion.  &c.  proceeded  with  as  before. 
In  order  to  ensure  the  insolubility  ,•(  the  sodium  antimonlats, 
the  liquid  should  i  ut.  of  caustic  aodt 

and  85  per  cent   of  alcohol.     The  antimony  i*  finally  pre- 
cipitated and  «,  ighed  as  Bb  v  —A.  8, 

Silver  and  ' '"/'/i  r,  Electrolytic  Separation  of.    N.  Revsj 

Zdts.  I.  l-lrktrochcin.  4,  (  IK'.iH),  318-    316. 

I'm  -i  metals  can  be  separated  by  electro  deposition  of  the 
silver  from  a  solution  containing  sails  ,,f  both  of  the  ■ 
for  silver  silts  require  a  smaller  different  e  of  potential  for 
their  deposition  than  the  corresponding  sali-.  The  electro- 
lysis neu  be  carried  ont  either  in  acid  solution  or  in  a 
solution  of  tin-  double  cyanide  of  potassium  and  silver. 
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A.  Deposition  in  Acid  Solution.—  In  the  first  experi- 
ments made,  with  an  E.M.F.  of  1-3  to  1*4  volts,  the  silver 
•was  deposited  in  a  spongy  form  ;  but  this  difficulty  was 
removed  by  warming  the  electrolyte.  At  a  temperature  of 
70°  the  silver  deposit,  although  not  quite  smooth,  adheres 
well  and  can  be  easily  washed  and  weighed.  The  E.M.F. 
should  not  exceed  1-4  volts.  In  order  to  avoid  the  forma- 
tion of  peroxide,  the  solution  should  be  made  strongly  acid 
with  nitric  acid  from  the  start.  Estimations  made  with 
quantities  of  silver  nitrate  varying  from  0-25  to  0-5  grm. 
(with  approximately  equal  quantities  of  crystallised  copper 
6ulphate)  gave  as  the  percentage  of  silver  present  in  the 
nitrate- ( 1 ),  63  •  43  ;  (2),  63  •  47  ;  (3),  63  •  4 5  ;  and  (4),  63 ■  35. 

B.  Deposition  from  Potassium  Cyanide  Solution. — The 
separation  by  this  method  was  first  carried  out  by  Smith 
and  Friinkel,  and  has  since  been  recommended  by  Heyden- 
rich  and  by  Freudenbcrg.  Here  it  is  more  difficult  to  lay 
down  a  definite  and  constant  E.M.F.,  for  the  difference  of 
potential  between  the  silver  electrode  and  the  solution 
varies  greatly  with  the  concentration  of  the  silver  salt  and 
the  potassium  cyanide  in  the  solution.  Freudenberg  states 
that  the  deposition  of  silver  begins  at  1*7  to  1*8  volts, 
whereas  copper  does  not  begin  to  be  deposited  until  the 
E.M.F.  exceeds  2'3  to  2-4  volts.  The  author  considers 
the  latter  figures  are  somewhat  too  high.  His  experiments 
were  made  with  E.M.F. 's  of  1-6  to  1*8  volts,  and  at  tem- 
peratures of  45°  to  60°.  The  results  were  satisfactory,  six 
determinations  made  with  0-23  to  1-63  grms.  of  silver 
nitrate  giving  percentages  of  silver  varying  between  63*37 
and  63' 45.  The  method  is  preferable  to  the  first  one,  as 
it  gives  a  more  coherent  deposit.  It  works  best  when  the 
quantity  of  silver  present  is  large  compared  with  the 
copper;  for  then  the  respective  E.M.F.'s  required  for 
deposition  lie  far  apart.  But  it  has  the  disadvantage  that 
in  the  converse  case  they  approach  near  to  each  other ;  and 
if  much  copper  is  present  and  very  little  silver,  the  values 
may  reverse  their  order  so  that  the  copper  comes  down 
first.  Hence  the  method  must  be  used  with  care,  for  uuless 
the  proportion  of  copper  present  be  small,  the  deposition  of 
silver  is  never  complete. — D.  E.  J. 

Antimony,    Volumetric   Process  for   the   Determination   of. 

II.   Causse.     Comptes  Bend.   1897,  125,   [25],  I10O— 

1103. 
Antimony  trioxide,  free  or  combined,  reduces  iodic  acid, 
5Sb20;,  +  4HIO-,  =  5Sb.:05  +  21,  +  2H;().  The  solutions 
required  are  as  follows  : — Iodic  acid,  50  grms.  in  250  c.c.  ; 
decinormal  thiosulphate,  20  per  cent,  potassium  iodide  aud 
starch  paste.  In  the  flask  of  a  Fresenius'  or  Mohr's 
iodometric  apparatus,  0-5 — 0-6  grm.  of  antimonious  oxide 
is  weighed,  20 — 25  c.c.  of  iodic  acid  added,  and  10  c.c.  of 
potassium  iodide  placed  in  the  condensing  apparatus.  The 
contents  of  the  flask  are  boiled  until  colourless,  and  the 
collected  iodine  determined  with  thiosulphate. 

From  antimony  compounds,  the  sulphide  is  precipitated 
by  sidphuretted  hydrogen,  then  dissolved  in  hydrochloric 
acid,  and  the  oxide  obtained  by  the  action  of  sodium 
carbonate.  The  halogen  acids,  sulphurous  acid,  and 
sulphuretted  hydrogen  must  be  completely  removed,  since 
these  act  on  iodic  acid.  It  is  not  necessary  that  the 
antimonious  oxide  should  be  dissolved,  but  for  this  purpose 
tartaric  acid  or  potassium  bitartrate  may  be  employed  ; 
these  substances  are  without  action  on  iodic  acid. 

—A.  C.  W. 

Manganese,  New  Method  of  Determining.     F.  Julian. 
'  Berg-  u.  Hiittenmann.  Zeit.  1897,  56,  410. 

A  MANGANESE  salt,  heated  with  nitric  acid  and  potassium 
chlorate,  gives  the  whole  of  its  manganese  as  dioxide  ;  the 
amount  of  this  is  determined  by  dissolving  it  in  excess  of 
hydrogen  peroxide  of  known  strength,  and  titrating  the 
excess  of  peroxide  with  standard  potassium  permanganate. 
The  hydrogen  peroxide  is  acidified  with  sulphuric  acid,  aud 
made  to  correspond  in  strength  with  the  permanganate 
solution.  It  must  be  standardised  daily,  which  is  done  by 
heating  40  or  50  c.c.  of  nitric  acid  for  a  few  minutes  to 
expel  nitrous  acid,  diluting  with  200  c.c.  of  water,  adding 
15  to  25  c.c.  of  the  hydrogen  peroxide  solution,  and 
titrating  with  permanganate. 


Samples  of  iron  with  differing  carbon  content  require 
slightly  different  treatment.  Of  graphitic  pig,  3  grms.  are 
dissolved  in  35  c.c.  of  strong  hydrochloric  acid  and 
evaporated  nearly  to  dryness,  50  c.c.  of  strong  nitric  acid 
are  added,  and  the  whole  heated  till  brown  vapours  cease 
to  come  off;  the  cooled  solution  is  made  up  to  100  c.c, 
50  c.c.  of  this  evaporated  to  a  syrup,  and  then  heated  to 
boiling  with  40  or  50  c.c.  of  strong  nitric  acid  ;  1  or  2  grms. 
of  potassium  chlorate  are  added,  and  boiling  continued  for 
5  or  10  minutes;  the  solution  is  now  diluted  with  water, 
and  titrated  with  hydrogen  peroxide  and  permanganate. 
Of  manganiferous  pig  containing  but  little  silicon  or 
graphite,  05  grm.  is  dissolved  in  I. >  c.c.  of  hydrochloric 
acid,  evaporated,  boiled  with  50  to  60  c.c.  of  nitric  acid, 
then  potassium  chlorate  is  added  and  the  analysis  finished 
as  above.  Of  manganiferous  steel  or  wrought  iron,  1  '5  to 
5  grms.  of  borings  are  dissolved  in  25  c.c.  of  hydrochloric 
acid,  evaporated,  boiled  with  40  to  50  c.c.  of  nitric  acid,  and 
the  operation  finished  as  above.— J.  T.  D. 

Stannic  Salts,  Estimation  of  Tin  in.  A.  Fraenkel  and 
J.  Fasal.  Mitt.  d.  k.  k.  tech.  Gewerbe-Museums  iu  Wien, 
1897,  7,  [9,  10,  and  11],  227—229. 

The  authors  have  devised  a  method  for  estimating  tin  by 
precipitating  the  metal  on  to  aluminium,  dissolving  both 
metals  in  hydrochloric  acid  and  titrating  the  stannous 
chloride  formed  with  iodine  or  potassium  bichromate,  but 
iu  the  latter  ease  the  greater  patt  of  the  hydrochloric  acid 
must  be  neutralised  first.  The  following  method  is  recom- 
mended. The  stannic  salt  solution  containing  0*2 — 0-4 
grm.  of  tin  is  treated  in  a  flask  with  a  few  drops  of  concen- 
trated hydrochloric  acid  and  about  0-5 — 1-0  grm.  of 
aluminium  wire.  On  gentle  heating,  the  tin  is  precipitated, 
this  taking  about  half  an  hour,  when  10  c.c.  of  concentrated 
hydrochloric  acid  are  added  and  the  whole  is  warmed  up 
until  the  tin  is  dissolved  and  no  further  evolution  of  hydrogen 
takes  place;  this  requires  about  15  minutes.  The  titration 
is  carried  out  with  iodine,  the  solution  being  made  alkaline 
with  sodium  bicarbonate  in  presence  of  Rochelle  salt.  The 
following  results  were  obtained  :  I.  containing  0*4317  grm., 
and  II.,  0-3988  grm.  of  tin  estimated  gravimetrically  : — 


II. 


Grm.  Sn. 
"•  lln.-, 
0*4103 
0*4098 


Grm.  Sn. 
0*8866 

0-3875 


With  a  view  of  determining  the  error  between  the  amount 
actually  present  and  that  found  by  this  method,  a  weighed 
quantity  of  tin  (2 "8302  grm.)  was  dissolved  in  hydrochloric 
acid  in  a  current  of  carbonic  acid,  made  up  to  250  c.c ,  and 
25  c.c.  titrated  as  above.  An  amount  of  a  further  25  c.e. 
was  oxidised,  precipitated  with  sodium  sulphate  or  am- 
monium nitrate,  and  weighed. 

Grm.  Sn. 

Titration  with  iodine  (1) O'iTt'S 

„      (8) , 0*2767 

„  „      potassium  bichromate  . .    0*2736 

Precipitation  with  sodium  sulphate. . . .    0'is"n 

„  „      ammonium  nitrate  .    0'2844 

The  amount  actually  present  was  0  ■  2830  grm.  of  Sn.  The 
method  is  sufficiently  accurate  for  technical  purposes,  more 
especially  in  making  comparative  analyses. — T.  A.  L. 

ORG  A  NIC  C  HEM  1ST  R  Y.—QUA  LIT  A  TIVE. 

Native  Asphalt,  Detection  of  Coal-Tar  Distillation  Pro- 
ducts in.  J.  Bengough.  Mitt.  k.  k.  tech.  Gewerbe- 
Museums  in  Wien,  1897,  7,  [9,  10,  and  11],  217—218. 
The  method  already  given  by  Bockmann  consists  in  pouring 
100  c.e.  of  alcohol  (36)  on  to  10  grms.  of  the  asphalt  and 
allowing  it  to  stand  21  hours.  Native  bitumen  does  not 
colour  the  alcohol,  or  at  any  rate  only  very  slightly,  whilst 
if  coal-tar  distillation  products  be  present  a  yellowish  colour 
is  produced.  It  has  been  found  that  this  method  is  only 
applicable  when  the  lower  boiling  portions  have  been  added 
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and  the  addition  of  hard  pitch  cannot  be  detected  by  this 
According  to  Dnrand  (  'lave,  1  grm.  of  the  sample 
is  shaken  »ith  5  '■.(•.  of  benzene  ill  a  closed  g'ass  vessel 
until  dissolved.  A  few  drops  of  the  filtered  solution  are 
then  diluted  with  .'>  C.C.  of  benzene  and  mixed  with  an  equal 
volume  of  alcohol  (85  Gay-Lussac).  The  yellow  or 
yellowish-brown  coloration  of  tin-  alcoholic  layer  gives  an 
indication  of  the  presence  of  tar  distillation  products.     Even 

lissoh-ing  in  benzene  Mine  indication  can  be  obtained, 

since  native  asphalt  dissolves  with  a  pure  brown  colour, 
whilst  tar  products  give  a  strongly  yellowish-green  fluores- 
cence. A  second  method  depends  upon  the  action  of 
sulphuric  acid  on  the  bitumen.  The  sample  is  wanned  and 
cooled  several  times  so  as  tn  make  it  brittle,  it  is  then 
powdered  and  0- 1  grin,  of  the  powder  is  mixed  with  5  0.0. 
of  concentrated    sulphuric  acid   and  allowed    to  stand    -J4 

i, i      'lli.    solution  i-  then  diluted  carefully  by  pouring 

in) ild  water  end  is  filtered  into  r  200-c.c.  flask,  the  wash 

watci  from  the  residue  being  also  added.  Pore  bitumen  gives 
scarcel]   anj  colour,  whereas  the  presence  of  tar  products 

prod is  a   deep  brown  to  black  solution  of  the  sulphuric 

acids.  The  residual  tar  from  mineral  oil  works  behaves 
like  native  bitumen  It  is  not  dissolved  by  36  alcohol,  it 
gives  a  non-fluorescent  benzene  solution  and  an  almost 
colourless  nitrate  is  obtained  in  the  sulphonation  process. 
The  amount  ol  sulphur  In  asphalt  is  no  criterion  of  its 
purity  since  it  i-  frequently  very  small  in  quantity.  A 
-ample  of  residual  tar  from  a  mineral  oil  factory  contained 
per  cent,  of  snlpbur. — T.  A.  L. 

Silk,  Identification  of  Artificial.     P.  Truchot.     Ann.  de 

chiui.    Anal;   through   Leipxiger    Farber-    und   Zeugdr. 
Zeit.  1897,46,  !  12],  585- 

l.i  -  m; in. i',   is   distinguished    from   natural   silk    by 

the  following  reactions  and  properties: — 

i.  The  density  of  lustro-cellulose  is  l '400,  that  of  filk 
varying  from  1*857  to  1  •  37. 

•J.  When  ignited,  bistro-cellulose  bums  without  the 
emission  of  any  acid  gases  or  smell. 

:t.  When  treated  with  Schweitzer's  reagent,  luBtro-cellulose 
and  silk  both  swell  considerably  before  dissolving,     On  the 

ndditi >f   water  or    hydrochloric   acid,   to   the  solution 

obtained  from  the  lustro-cellulose,  a  white  precipitate  of 
cellulose  is  produced. 

4.  Lustro-cellulose  dissolves  in  concentrated  sulphuric 
a,  ,1  with  a  deep   yellow  colour,    which,  on  the  addition  of 

diphenylamine  or  of  hrncine,  turn-  respective!]  dark  blue 
or  red.  These  coloui  changes  are  very  characteristic,  and 
to  (hi  pn  ••  nee  in  the  fibre  of  nitro-cellulose  which 
has  escaped  reduction  bj  the  compounds  njith  which  it  has 
been  treated.    The  lesl  m  ij  be  made  without  dissolving  the 

fibre,  the    latter  being    -imply  h ersed  in  a  solution    of 

diphenylamine   sulphate,  when   it    becomes   colonri  l  dark 
blue,    natural    silk,    when     similarly    treated,    n  d 
colourless. 

5,  A  simple  tesl  for  lustro-cellulose  consists  in  separating 
ihe  fibres,  moistening  them  with   water,  and  determining 

ennoity.  The  fibres  of  collodion  silk  when  moistened 
have  (hvii  ontei  ooating  dissolved  and  become  very  weak, 
whilst  silk,  whether  moisl  or  dry,  withstands  great  tensile 
strain    -B,  B, 

Schiff'i   Reaction  applied  to  some  Subitituted    Magentas. 

Hull.  Sue.  Chun.  1897,  17,  998- 

In    a   previ paper   (Hull.   Boo.   Chim.   17,    196 ;   this 

Journal,  1897,860), il has  been  shown  that  it  Void  Magenta 
be  decolorised  by  sulphurous  icid,  the  colour  i-  not  restored 

by  aldehydes.      (In    the  Other    hand,  certain    homolO( 

Magenta,  such  as  o-tolyl  and  zylyl  Magenta,  are  very 
sensitive  to  aldehydes  after  having  been  decolorised  bj 
sulphurous  acid,  although  the  colour  obtained  is  more 
bluiiih  than  with  ordinal*]  Magenta  The  author  has 
fnrthei  studied  the  behaviour  of  the  following  deriva- 
tives ;  Tetraethylmethylphenylrosanilino  hydrochloride 
monosnlphonic  acid,  and  Diethyldimethyldiphenyl- 
pararosaniune  hydrochloride  and  its  disulphonic  acid. 
Employing  the  same  proportions  as  already  given,  it  is 
found  thai    these  flyestuffs  are  decolorised  bj  sulphurous 


acid,  although  slowly.     The  Diethyldimethyldiphenylpara- 

rosaniline,  however,  gives  a  slight  blue  insoluble  deposit, 
whilst  its  monosnlphonic  acid  remains  tinted  a  light 
greenish  shade.  The  addition  of  an  appreciable  amount  of 
aldehyde  produces  no  change,  whilst  a  large  excess, 
probably  saturating  the  Sulphurous  scid,  causes  a  gradual 
reappearance  of  the  original  blue  colour,  but  just  like   Acid 

Magenta,  these  dyestnffs  cannot   be  said  to  give  Sohi 
reaction,  which   is    so   sensitive   in   the  case   of    ordinary 

Magenta  and  some  ol  its  homologues.—  T.  A.  1.. 

Food  Substances,  .1  "Method  for  the  microscopical 
I  nomination  of.  A.  Ilcbebrand.  ForschnngS  Her. 
1897.  IV.  [11],  806— 307. 

Tin  author  takes  exception  to  the  usual  reagents  employed 
for  preparing  food  substances  for  microscopical  examina- 
tion (<•.</.  aqua  r.  gia  and  soda  lye),  on  the  ground  that  their 
action  is  often  t'  0  energetic,  and  causes  the  amount  of 
ii  material  to  be  different  in  the  residue  from  what  it 
was  iii  the  original  substance.  If,  on  ihe  other  band, 
weaker  reagent!  are  used,  the  structure  does  not  appear 
with  sufficient  clearness.  In  their  place  he  proposes  the 
ose  of  chlorine  in  alkaline  solution.  The  finely  divided 
material  is  suspended  in  10  to  15  c.c.  of  a  solution  of  s.  da 
(7  grin-,  of  dry  carbonate  in  100  C.C.),  whilst  a  current 
of  chlorine  is  passed  in  for  from  2  to  10  minutes, care  heme 
taken  that  the  liquid  remains  alkaline.  The  bleached  sub- 
stance i-  washed  twice  with  water,  and  separated  from  the 
liquid  with  the  help  of  centrifugal  force.  The  method  is 
said  to  give  especially  good  results  in  the  ease  of  star, -lies, 
and  ha  Dally  enabled   the  author  to  make  a   quanti- 

tative determination  of  rye  meal  mixed  with  wheat  meal, 
owing  to  the  former  being  mntjh  more  rapidly  bleached  by 

chlorine  than  the  latter.  Hut  quantitative  results  cannot 
always  be  relied  upon. — C.  A.  M. 

Milk.  Indigocarmine  as  a  Test  of  Freshness  of.   L.  Vaudiu. 

Report.  I'harni.  1897  [3],  9. 
A  ri  w  drops  of  indigo  carmine  are  added  to  the  sample  of 
milk  till  it  is  tinted  pale-blue.  This  tint  gradually  dis- 
appears, the  more  rapidly  as  the  number  of  developed 
bacteria  (i,e.,  as  the  age  of  the  milk)  is  greater.  Tempera- 
lure  also  affects  the  rapidity  of  the  disappearance  of  the 
colour.     With  fresh  milk  the  colour  should  remain  al  bast 

1-J  hours  al  IS  C.|  *  hours  at  18  -90  •  '..  I  hoVH  al 
temperatures  above  20    «    — J.  T.  I). 

Margarine  and  Butter,  Detection  ofSesanu   Oil  in* 

I',  -sole, en.      I'harni.  Zefc.  1S97,  42,  B87. 

In  using  furi'uroi  ami  hydrochloric  acid,  or  the  German 
official  alcoholic  solution  of  furfurol  and  hydrochloric  add,  a 

r.d  colour  is  produced,  slowly  in  the  cold  bul  more  rapidly 

on  wanning,  ver\  similar  to  that  caused  by  a  tTOCGOfSef 
Oil,      [t  differs   from    the  latter  in  that    mi    it    arises    more 
slowly,  (6)  it  soon  passes  through  a  pel  nanga  natc  like   tint 
to  one  more  inclined  to  blue,  which  is  fair! \  stable. 

— J.T.  I). 

I  onin  Reaction.     C.C.  Keller.     Her.  I'harni.  Qes, 
1897,  7,  470. 

Till",  following  i,  given  by  digitonin  alone,  not  by 
dlgitalln,  digitoxin,  digit. ileln.  nor  dig, tin  : — 0'UOS  to  0*01 
grin,  is  dissolved  in  a  large  tesl  tube  in  a  c.c.  of  hydro 
chloric  acid  ol  sp.  gr.  1  "19,  and  is  then  heated  in  a  water- 
hath  for  6  minutes.  The  solution  becomes  yellow,  bright 
red,  deep  garnet   red,  lastly  purplish.    When  i led  and 

diluted  with   SO  C.l         "    water,    the    liquid  becomes  blue  with 

a  red  floor  this   soon  disappears  und  a   rloccular 

precipitate  forms.      .1.  T.  D. 

Aeetaldehj/de,  a  Colour  React  ion  for.     I..  Simon. 
Coiuptes  i,,i,d.  1S97.125,  [86],  1105—1107, 

A     ks.HO]     number    of    aldehydes  and   ketones  give    a    red 

coloration  with  sodium  nitroprusside  and  potash  (Legal's 

reaction  e  The  author  linds  that  ordinary  aldehyde  in 
dilute  aqueous  solution,  on    the   addition   of  a  few  drops    of 

aqueous  trimetbylsmine,  followed  by  a  few  drops  of  verj 

dilute  nitroprusside,  gives  a  fine  blue  coloration.  This 
coloration   Is    very  clearly  visible  with  aldehyde  solutions  of 
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0-01  per  cent,  strength;  it  is,  however,  fugitve,  disappear- 
ing in  about  1 3  minutes.  The  reaction  is  not  given  by  other 
aldehydes  or  ketones.  Pure  acetone  affords  a  red  colora- 
tion, which  is  completely  masked  by  the  blue  given  by  0- 1 
per  cent,  of  aldehyde. 

Pyruvic  acid  and  its  derivatives  give  a  blue  coloration 
with  ammonia  and  the  amines  in  presence  of  sodium  nitro- 
prusside ;  ammonia  does  not  give  this  coloration  with 
aldehyde,  and  even  causes  it  to  disappear  when  already 
formed.  On  the  addition  of  potash  to  the  blue  solution 
given  by  aldehyde,  the  rel  coloration  of  Legal's  reaction 
is  obtained. — A.  C.  W. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Nitrogen,   Estimation  of.      [Kjeldahl-Gunning  Method.'] 
K.  Wedemeyer.     C'hem.  Zeit.  22,  [4],  21. 

The  author  lias  tried  this  method  on  a  number  of  nitro- 
genous organic  substances.  20  c.c.  of  sulphuric  acid  were 
used  in  each  estimation,  with  the  addition  of  a  little  phos- 
phorus pentoxide  and  mercury,  and  10  grtns.  of  hydrogen 
potassium  sulphate.  (When  substances  are  being  treated 
which  froth  very  much,  the  hydrogen  potassium  sulphate 
should  be  added  after  the  frothing  is  over.)  Very  accurate 
results  were  obtained,  and  the  time  for  complete  oxidation 
in  no  case  exceeded  30  minute*.  The  addition  of  copper 
sulphate  was  found  to  increase  the  time  required  for 
oxidation. — W.  P.  S. 

Bromine,  Chlorine,  and  Iodine  in  Organic  Substances, 
Direct  Estimation  of.  Separatiutl  of  Bromine  from 
Chlorine,  by  Means  of  Permanganate.  P.  Jannasch  and 
E.  Koelitz.  Zeits.  fur  anorg.  Cheiii.  1897. 15,  68  and  66  ; 
Analyst,  1897,  22,  [-61],  330. 

The  halogens  are  separated  from  the  organic  compound  in 
the  form  of  silver  salts  by  a  suitable  method,  and  the  latter 
are  collected  on  a  filter,  washed,  and,  together  with  the 
paper,  placed  in  a  silver  crucible,  and  fused  with  5  or  6 
grms.  of  pure  caustic  soda.  The  melt  is  extracted  with 
warm  water,  the  silver  filtered  off,  the  solution  acidified 
with  sulphuric  or  nitric  acid,  and  the  iodine,  bromine,  and 
chlorine  finally  separated  from  one  another  by  thallium 
sulphate  (I  from  CI),  or  by  the  processes  of  distillation  with 
acetic  acid  and  sodium  nitrite  (I  from  Br  and  CI),  and  with 
acetic  acid  and  potassium  permanganate  (Br  from  CI), 
which  have  been  already  described  by  Jannasch  and  Asehoff 
(this  Journal,  1892,  845). 

It  is  stated  that  the  separation  of  Br.  from  CI  by  the 
action  of  acetic  acid  and  permanganate  cannot  be  effected 
in  the  presence  of  much  sodium  acetate,  as  the  latter  body 
almost  entirely  prevents  the  evolution  of  free  bromine.  The 
original  solution,  if  alkaline,  should  therefore  be  neutralised 
with  nitric  or  sulphuric  acid  before  the  acetic  acid  required 
in  the  distillation  is  introduced. — A.  S. 

Fehling's  Solution,  Spontaneous  Reduction  of.  when 
Partialli/  Neutralised.  M.  Siegfried.  15er.  1897,  30, 
3133-3134. 

Referring  to  two  recent  communications  by  Jovitschitsch 
and  Gerock  (this  Journal,  !Sy7,  1046,  and*  1898,  75),  the 
author  remarks  that  his  observations  concerning  the  action 
of  mineral  acids  on  Fehling's  solution  have  been  misinter- 
preted. The  spontaneous  precipitation  of  Cik.O,  which 
occurs  when  partially  neutralised  Fehling's  solution  is 
boiled,  is  due  simply  to  the  withdrawal  of  the  alkali  neces- 
sary for  securing  stability  of  the  solution,  and  not  to  any 
direct  reducing  action  of  the  added  acid,  or  of  the  salt 
formed.  Sugar  solutions,  prepared  by  the  action  of  an  acid 
on  starchy  materials,  for  example,  should  therefore  be 
neutralised  prior  to  further  treatment. — H.  T.  P. 

Lubricants,  Valuation  of  Mineral.  K.  KiBSline. 
Chem.  Zeit.  22,  [4],  22— 23. 
When  dealing  with  lubricating  compounds  consisting  of 
mixtures  of  mineral  oil  and  lime  soaps,  the  author,  besides 
estimating  the  inorganic  salts,  taking  the  viscosity  number, 
and  determining  the  temperatures  at  which  the  mixture 
begins  to  flow  and  is  completely  fluid,  finds  it  advisable  to 
separate  the  various  constituents   of  the  mixture.     For  this 


purpose,  100  c.c.  (accurately  weighed)  of  the  oil  are  heated 
in  a  water-bath  to  90°  with  10  c.c.  of  hydrochloric  acid,  and 
well  shaken  for  at  least  five  minutes.  The  acid  solution 
containing  the  mineral  salts  is  drawn  off.  The  oils  left 
behind  are  saponified,  and  the  unsaponifiable  matter 
separated  in  the  usual  way. — W.  P.  S. 

Molasses  from  Cane-Sugar,  Analysts  of.     H.  Pellet.     Bull. 
de  Is  Assoc,  des  Chim.  1897, 15,  [6],  605 — 626. 

The  author  reiterates  the  disadvantages  resulting  from  the 
use  of  basic  lead  acetate  in  analysing  molasses  containing 
reducing  sugars  (this  Journal,  1896,  831),  and  recommends 
for  this  purpose  neutral  lead  acetate,  as  was  done  by 
C.  Haughton  Gill  and  others. 

To  prepare  the  solution  of  neutral  lead  acetate,  300  grms. 
of  the  salt  are  dissolved  in  a  litre  of  water.  There  is  always 
a  slight  turbidity,  and  often  a  little  oxide  of  lead  precipi- 
tates. To  the  distinctly  alkaline  solution  acetic  acid  is 
added  until  it  is  neutral  to  litmus.  The  liquid  is  then 
filtered,  and  should  mark  22°  to  23°  B. 

As  neutral  lead  acetate  decolorises  much  less  than  basic 
lead  acetate,  an  intense  light  is  required,  and  that  of 
acetylene  is  almost  indispensable  for  the  polarisation. 

To  estimate  raffinose,  he  advises  the  destruction  of  levu- 
lose  and  dextrose  by  heating  with  potash  for  15  minutes  to 
100°  C.  on  a  water-bath.  The  liquid  is  then  neutralised  by 
acet'C  acid,  and  basic  lead  acetate  added  until  no  further 
precipitate  falls.  The  polariscope  reading  requires  a  slight 
correction  according  to  the  author,  although  Commerson 
and  Laugier  state  that  the  acids  formed  have  no  action  on 
polarised  light,  and  are  for  the  most  part  precipitated  by 
basic  lead  acetate.  The  half-normal  weight  in  50  c.c.  is 
heated  with  5  grms.  of  potash,  then  neutralised  with  7'5 
grms.  of  glacial  acetic  acid,  treated  with  basic  lead  acetate, 
made  up  to  200  c.c,  and  polarised. 

From  the  various  experiments,  of  which  detailed  results 
are  given  in  the  paper,  and  a  great  number  of  others  made 
on  cane-juice  direct,  the  author  feels  justified  in  drawing 
the  following  conclusions  as  to  the  nature  of  the  reducing 
sugars  contained  in  cane  molasses. 

The  reducing  bodies  contained  in  eane  molasses  are 
formed  of  levulose  and  dextrose  in  equal  or  unequal 
proportions.  According  to  the  cane  juice  worked,  aud  the 
method  used,  the  reducing  bodies  may  contain  more,  as 
much  as,  or  a  less  quantity  of  levulose  than  of  dextrose. 

The  juice  contained  in  the  upper  part  of  the  canes 
appears  to  contain  more  levulose  than  that  of  the  lower 
part,  which  contains  apparent!}'  more  dextrose. 

In  ripe  cane,  as  has  been  remarked  by  Prinsen  Geerligs, 
the  quantity  of  levulose  diminishes,  but  according  to  the 
author,  does  not  completely  disappear,  since  even  in  very 
ripe  canes,  the  upper  part  contains  reducing  substances 
partly  composed  of  levulose,  if  lead  acetate  be  used  in 
analysing  the  juice.  If  basic  lead  acetate  be  used  with  cane 
containing  only  a  small  quantity  of  reducing  sugar,  a  direct 
polarisation  is  obtained  almost  equal,  or  often  quite  equal 
to  that  obtained  by  inversion. 

Molasses  contains  in  addition  invert  sugar  formed  during 
manufacture,  and  may  reach  10  to  30  per  cent,  in  amount. 

The  rotatory  power  of  the  reducing  bodies  should  be 
calculated  after  taking  account  of  raffinose,  if  it  is  present. 

In  analysing  molasses  when  basic  lead  acetate  is  used, 
the  real  crystallisable  sugar  by  inversion  is  obtained,  but 
not  the  exact  direct  polarisation  (raffinose  being  absent). 
The  reason  has  been  explained.  A  little  levulose,  and  even 
of  dextrose  may  be  precipitated,  although  in  small  propor- 
tion, and  the  rotatory  power  is  generally  taken  too  low. 
This  is  because  the  levulose  polarises  more  to  the  right 
owing  to  the  influence  of  the  basic  lead  acetate,  and 
because  some  levulose  is  precipitated.  Also,  the  calculation 
usually  gives  too  much  dextrose  in  proportion  to  the 
levulose.  Following  the  conditions  obtaining  in  practice, 
the  author  finds  that  in  the  presence  of  salts  from  15  to  35 
per  cent,  of  the  levulose  present  may  be  precipitated  by 
basic  lead  acetate. 

In  contradiction  of  statements  that  have  been  made,  we 
shall  see  that  the  reducing  bodies  may  be  fermented. 

The  possible  presence  of  raffinose  may  explain  why, 
in  certain  fermented  cane  molasses,  more  reducing  sugars 
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are  found  than  in  others,  this  product  fermenting  with 
difficulty  under  ordinary  condition-,  and  leaving  reducing 
substances. — L,  .1.  de  W. 

Beer    and   other    Liquids    containing    Arid    1'hospkc 
Determination    of   Acidity  in.     A.   tut.       Zeits.  fur   d. 

20,    [43],   549—552;    [45],  57'J— 5H3; 
[46],  59:i 

<  ii  the  \arious  method!  employed  for  freeing  beer  from 
carbon  dioxide  before  titration,  thai  of  passing  a  current  of 
air  (previously  freed  from  carbon  dioxide)  through  it,  is  the 
rnoht  efficacious  ;  but  the  ordinary  procedure  of  warming  the 

liquid  up  to  40— 5o  ( '.  leads  to  re-ults  which  arc  in  excess 
of  tin   truth account    of   the   incomplete  removal  of  the 

carbon  dioxide. 

Thi    .nor  due   to  the   influ. tire  ol  I'M.  on  the  test  paper 

reati  t  in  the  case  of  violet-blue  litmus  than  with  violet- 
red  litmus,  and  is  greatest  of  all  with  perfectly  blue 
litmu  i. 

The  results  of  the  acidimetric  examination  of  beer  depend 
greatly,  othei  conditions  being  equal,  on  the  colour  of  the 
litmu-  paper  employed,  more  normal  alkali  being  required 
to  neutralise  the  liquid  when  violet-blue  paper  is  used,  than 
»h.n  vio let-red  paper  i-  used.  Since  both  papers  act  with 
equal  efficiency  towards  acidified  water,  the  difference 
recorded  is  not  Ane  to  unequal  sensitiveness,  but  to  some 
other  cause.  The  total  acidity  of  beer  and  other  liquids  con- 
taining acid  phosphates  cannot  be  determined  with  violet 
(go-called  neutral)  litmu-  paper,  since  the  acid  constituents 
of  the  liquid  an-  saturated  with  alkali.  Moreover, by  reason 
of  the  lack  of  uniformity  of  shade  in  the  "  violet  "  test  paper 
Tally  used,  the  results  obtained  therewith  are  not 
comparative. 

Amphoteric  reaction  of  beer  during  titration  with  normal 
alkali:  This  is  due  to  the  presence  of  primary  potassium 
phosphate  and  it-  gradual  conversion  by  alkali  into  the 
all, aim. ■  secondary  phosphate;  it  mu-t  obtain  until  that 
conversion  is  complete.  The  progress  of  this  transformation 
••an  be  estimate. 1  in  solutions  of  primary  phosphate  by  means 
of  litmus  indicators,  standardised  according  to  the  number  of 
c.c.  of  normal  alkali  required  t..  produce  a  neutral  reaction 
In  each  case  in  pus. nee  of  a  solution  of  l-358:t  grins,  of 
mono-potassium  phosphate.     For  example,  if  the  addition 

of  6 '3  c.c.  of  normal  alkali    to    the    solution  gave  a  neutral 

reaction  with  bine-violet  litmus  paper,  it  would  indicate 
the  conversion  of  68  per  cent,  of  primary  into  secondary 
phosphate,  and  the  "neutralisation  value"  of  the  test 
paper  would  be  68.  Hence,  by  preparing  a  series  of 
standard  test  papers  it  is  possible  to  determine  the  amount 
of  primary    phosphate  or   free   phosphoric    acid    in   nieli  a 

solution.    The  ratio  of  primary   to  secondary   phosphate 

could  linn  be  determined  either  by  a  single  paper  to  which 

the  given  liquid  has  s  neutral  reaction,  or  bj  two  papers  ol 
different  neutralisation  values,  the  one  to  indicate  the  acidity 
and  the  oth.r  the  alkalinity  of  tin-  amphotet  ic  liquid.  Thus, 
if  6  c.e.  of  N-sulphui  Ic  acid  give  with  one-half  of  the  solution 
a  neutral  reaction  with  a  no.  88  paper,  and  2  c.c.  of  N 
.  be  required  fot  producing  the  same  effect  on  a  No.  57 
paper  with  the  remainder,  then  the  ratio  would  be: — 
is  ^  ;,i  per  cent,  oi  secondary 
phosphate,  and  19  percent  of  primary  ph..-]. hate. 

Simile  ei I   fret  aoid  (•;/..  lactic  acid)  and 

primary  phosphate  can  be  determined  bj  ascertaining 
the  amount    ..I    N-alkali  n.  I    lender    the    Bolution 

neutral  to  two  papers  of  different  neutralisation  value,  the 
difference  in  the  two  quantities  being  the  measure  of  the 
primary  phosphate,  and  the  difference  between  this  result 

and  the  1 ibei  of  the  lowest  standard  paper  used,  giving 

the  free  acid,  Example t  For  a  No.  89  paper,  9*7  0,0.  ol 
N-alkali  wen  required,  whilst  No. 68  paper  required 7 •  1  c.c. 

Differe I"  1   0.0,    ol    N  alk  tli  18      grins.    ..f 

primary  potassium  phosphate.  Difference  between  3  4  c.c. 
and  8*9  (      Paper,   No.  29)      0-8  o.c.   N  alkali   required 

to  neutralise   the    flee  acid    present      Where    ihe  amount  of 

primary  phosphate  is  known,  the  free  acid  can  be  deter- 
mined with  one  test  paper,  bj  dedm  ting  from  the  N  alkali 
required  to  give  ■  neutral  reaction,  the  number  ol  c  0. 1  01  re- 
ling  to  tie  phosphate  present  ;  the  remainder  will  give 
the  acidltj  ill    terms    of   N-alkali.      for   this    purpose    B  ted 


t.-t  paper  of  low  number  (c.y.,  5)  is  preferable  to  viulet-red, 
being  more  sensitive. —  I 

Beer,  The  Estimation  of  tfeutraliseri  added  (<•■   E.Spaeth. 

Zeit-.  fur  BOgew.  Cbem.  1898,  4 — 5. 

500  c.c.  of  the  beer  to  be  examined  are  freed  from  carbonic 
acid,  mixed  with  100  c.c.  of  ammonia,  and  allowed  to  stand 
for  five  hours. 

1  in.' tenth  of  the  filtrate  is  evaporated  and  the  residue 
ignited,  and  the  phosphoric  acid  in  thi-  determined. 

Five  tenths  of  the  filtrate  are  mixed  with  25  c.c.  of  n 
solution  of  lead  acetate,  and  well  agitated  for  5 — 6  hours.  An 
aliquot  portion  of  the  filtrate  from  thi-  is  evaporated  to  a 
Small  bulk,  diluted  to  its  original  volume,  acidified  with  a  few 

drops  of  acetic  acid,  and  saturated  with  sulphuretted  hydrogen. 
Alter  removal  of  the  excess  of  the  gas  by  a  current  of  air, 
the  filtrate  is  eve  due  incinerated.     The 

amount  of  alkali  in  the  ash  is  then  determined.  The  con- 
siderations which  led  the  author  to  dc\  ise  this  method  are 
as  follows  :— The  addition  of  thi  causes  the  pre' 

cipitation  of  the  lime  and  magnesia  as  phosphates.  When 
lead  is  added  to  the  filtrate,  the  remainder  of  the  phosphoric 
acid  is  separated.  The  determination  of  the  phosphates, 
after  the  separation  of  the  lime  and  magnesium  phosphates, 
indicates  thi  amount  of  alkaline  phosphate,  which  may  1. 
considered  a-   primary  potassium    phosphate.    This,  in  a 

normal  beer,  should  correspond    with    the  amount    of  alkali 

found  in  the  a-b  after  the  separation  of  the  phosphoric  a.  id. 

If  more  alkali  than  thi-  he  found,  neutralising  agents  have 
been   a.ld.d;    o-o|    l'.u,    =    I  >  -  0 1  ■.<  1     KII.T'O,    =    1-4    c.c. 

/. ,n  acid. 

The  author  has  tested  this  method  and  find-  that  the 
amount  of  phosphoric  acid  usually  indicates  rather  more 
dcci-normal  a,  id  than  the  ash  require-,  but  the  agreement 
is  sufficiently  close  for  practical  purposes, — A.  I.  Ei 

Casein  in  Mill;,  A  Sin-  Proceu  t"r  the  Determination  «/'. 
G.  Detrlges.    .!.  Pharm.  Chim.  1898,  7,  [I],  9—12. 

Is  a  former  paper  (this  Journal,  1896,  882)  the  author  de- 
scribed a  volumetric  process  for  the  determination  of  casein 
in  milk,  he  now  gives  full  experimental  detail-  of  a  pro 
amended   to   obviate   uncertainties   due   to   the   lime   salts 
present,     Place  25  c.c.  ..t  the  milk  in  a  200  c.c,  flask,  add 

of  cold  saturated  ammonium  oxalate  solution,  then 
20  0.C,  "f  t'  N  nieivu'v  potassium  iodide  and  2  e.c.  of 
acetic  acid,  make  up  to  the  mark,  filter,  returning  the  first 
runnings  to  the  filter.  Take  100  c.c.  of  the  filtrate,  add 
10  c.c.  of  potassium  oyanide  solution,  equivalent  t..  the  ,  N 
silver  nitrate  t.>  be  employed,  then   12     IS  c.c.  of  ammonia 

old  drop  b)  drop  with  agitation  the  -ilver  nitrate 
solution  until  a  permanent  precipitate  is  formed.  Suppose 
q  c.c.   are    u-ed.      Perform    a    similar    experiment    with 

I ,C.  Of    water.    10    C.C.  Of    the    same    pota-silllll    cyanide, 

12 — 16  e.c.  of  ammonia,  and  10  c.c.  of  mercury  potassium 

iodide.       Let    .        0i    of    silver    nitrate    be    required.       The 

author  give-  a  table  from  whieh  the  casein  content  of  the 

milk  may  be  obtained  from  the  value  of  (./-().  It  may 
a]-o  be  calculated  with  sufficient  approximation  a-  follow-: 

— When  (i/-.t  Ii>8  between  '.I  and  21.  the  ea-oin  expressed 

iii  grammes  per  lure  i-  given  by  q— c— 2.  When  (}— c) 
lies    between  25  ami  82,  the  expression   to  be  used  i- 

1  -25(</  —  c)  —  S.      And  when  (,'/-'  '    '"    equal    to  or  grt 
than  88,  2(./-e)-:t.!   must   be  employed.      If  (q— c)   i- 

gr.-ater  than  :;7,  it   i-   better   to   enqdov   halt    the  quantity  id' 

milk  in  the  estimation.—  \.  (  .  W. 

Hydra  t/liimttii  and  Hydrazine,  Volumetric  and  Qato* 
metric  Determination  of.  K.  A.  Ifofmann  and  V, 
ftUpett     Bet  31,    t   ,64     67, 

fin  method  is  ba-.d  on  tb.-  oxidation  of  bydroxylamine 
..r  hydrazine  solutions  by  vanadic  sulphate,  measurement 

ol  the  nitrogen  evolved,  and  titration  with  permanganate 
of  the  vanadiou-  salt  remaining.      Ihe  equations — 

-Nil  0  +  0  V   -    ::ll  0 

N    .1  .     .     H  I  N.     t     2ll,i> 

represent  the  reactions  taking  place.  The  back  titration 
with  permanganate  affords  a  cheek  on  the  gat  measurement 
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when  pure  substances  are  being  dealt  with,  whilst  the 
oxygen  equivalent  of  any  other  reducing  substances  is 
obtainable  from  the  difference  which  then  exists  between 
the  two  results.  The  proportions  of  the  two  bodies  in  a 
mixture  of  hvdroxylamine  and  hydrazine  compounds  can 
be  determined  by  considering  the  ratio  between  the  nitrogen 
evolved  and  the  oxygen  absorbed  during  the  reaction. 

Pure  ammonium  metavauadate  is  dissolved  in  strong 
sulphuric  acid  (5  grms.  in  50  c.c),  cooling  during  the 
action,  and  the  solution  diluted.  The  authors  have  used 
solutions  containing  12'27  grms.  and  6"48  grms.  of  meta- 
vanadate  per  litre,  and  obtained  concordant  results.  The 
substance  to  be  analysed  is  dissolved  in  dilute  sulphuric 
acid,  introduced  into  a  fractionating  flask  provided  with  a 
tap- funnel  and  a  leading  tube  for  carbon  dioxide,  and 
connected  with  a  nitrometer ;  and  vanadium  solution  is 
added  till  the  green  colour  produced  is  permanent.  In 
about  20  minutes  the  evolution  of  gas  at  the  ordinary  tem- 
perature ceases,  and  the  liquid  is  then  heated  to  60°  C. ; 
should  the  green  colour  go,  more  vanadium  solution  is 
added.  Lastly,  the  solution  is  rinsed  into  a  porcelain 
basin,  diluted  with  water  till  the  colour  is  bright  blue- 
green,  and  titrated  with  permanganate. — J.  T.  D. 

Leather,  Analyses  of  at   Tharand.     A.  Bartel.     Dingler's 
Polyt.  J.'  305,  Hefte  3,  4,  5,  6,  7,  and  8,  65— 192! 

See  under  XIV.,  page  164. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Gases  prepared  by  Electrolysis,  The  Reputed  Active 
Condition  of.  F.  Winteler.  Zeits.  f.  Elektrochem.  4. 
[14],  342. 

The  author  points  out  a  danger  connected  with  the  use 
of  gas  voltameters.  When  the  oxygen  and  hydrogen  are 
collected  together  in  one  tube  it  may  happen,  when  the 
tube  is  nearly  full  of  the  explosive  mixture,  that  the  elec- 
trodes project  into  the  gas.  If  the  electrodes  possess  the 
power  of  occluding  gases  they  may  cause  an  error  by- 
inducing  the  slow  recombination  of  the  gases,  or,  the  recom- 
bination may  be  so  rapid  as  to  produce  an  explosion.  In 
any  case  this  is  due  to  the  occlusion  of  the  gases  by  the 
electrodes,  and  not  to  any  special  activity  of  the  gases. 

Reference  is  also  made  to  another  source  of  error  in 
voltameters,  (•(';.,  the  solubility  of  the  oxygen  in  the 
electrolyte,  and  its  diffusion  to  the  cathode,  where  it  is 
again  reduced. — J.  S. 

Strontium  Sulphide,  duration  of  the  Phosphorescent  Power 
of.  J.  It.  Monrelo.  Comptes  Rend.  1897,  125,  [25], 
1098—1100.     (See  this  Journal,  1897,  642  and  1050.) 

The  following  table  contains  the  results  of  observations  on 
the  phosphorescence  of  strontium  sulphide,  prepared  accord- 
ing to  different  methods,  the  order  is  that  of  increasing 
phosphorescent  power. 


B. 


Reduction  of  SrSO,  by  C  . . 

si-ro,  livs.. 

Action  of  HjS  on  Sri  I 

Verneuil's  method 

„         author's 
modification. 


3  hours 
3      „ 
5      ., 
t; 

12      .. 
(stilt  feeble 
phosphorescence.) 


2  minutes 

H      .. 

l 
a 

1  second 


In  column  A  is  given  the  duration  of  phosphorescence 
after  exposure  of  the  specimen  enclosed  in  a  sealed  tube  to 
diffused  light  for  15  minutes,  column  B  gives  the  minimum 
period  of  exposure  to  diffused  daylight  required  to  excite 
phosphorescence. 

Exposure  to  direct  sunlight  excites  a  somewhat  feebler 
phosphorescence,  but  a  much  shorter  exposure  is  required. 

—a.  e.  w. 

Chromous    Oxide    and    Soda,   A    Double    Carbonate    of. 

G.  Bauge.     Comptes   Rend.    1897,   125     [26],    1177— 

1180. 
A  tepid  solution  of  sodium  carbonate  in  boiled   water  is 
introduced  into  a  flask  containing  chromous  acetate,  which 


dissolves  in  it.  The  double  salt  settles  out,  and  is  washed 
in  succession  with  cold  boiled  water,  alcohol  (98  per  cent.), 
and  similar  alcohol  saturated  with  carbonic  acid.  After 
removal  of  alcohol  hy  aspiration,  the  salt  is  sealed  in  tubes 
filled  with  carbonic  acid.  All  the  operations  are  carried 
out  in  a  stream  of  that  gas.  The  double  salt  so  prepared 
is  a  brownish-red- powder,  efflorescent,  and  at  first  readilv 
soluble  in  water,  but  the  solubility  diminishes  in  coarse  of 
time,  probably  through  polymerization.  It  has  the  formula 
CO3CrCO3Na2.10H2O,  but  loses  water  in  a  vacuum,  and  at 
100°  is  converted  iuto  the  salt  CO.,CrC03Na2 .  H20,  which  is 
a  yellow  powder.  Both  salts  oxidise  in  "moist  air,  ami 
dissolve  in  dilute  hydrochloric  and  sulphuric  acids  to  blue 
solutions.  They  act  as  powerful  reducing  agents,  and 
decompose  water  at  100°,  liberating  hydrogen  and  furnish- 
ing an  interesting  compound,  which  will  be  described  in  a 
later  communication. — J.  A.  B. 

Sodium  Thiosulphate  ;  Action  on  Sulphates,  Nitrates,  and 

Metals.  J.  Girard.  Rev.  Chim.  Ind.  1897,  8,  361. 
Action  on  Sulphates.  Nitrates,  sVv. — Nearly  all  metallic 
sulphates  are  reduced  by  sodium  thiosulphate  at  tempera- 
tures ranging  between  70  and  8a\  and  the  precipitates 
consist  generally  of  sulphides.  Aluminium  yields  a  mixture 
of  aluminium  and  free  sulphur,  with  perhaps  some  traces 
of  its  little  known  sulphide.  In  the  case  of  copper,  several 
intermediate  products  are  formed,  which  vary  in  composition 
according  to  the  temperature  of  reaction.  If  two  molecules 
of  thiosulphate  arc  added  to  one  of  copper  sulphate  in  the 
cold,  Na5S5O3.Cu2SjO3.3Aq  results;  if  the  solutions  are 
mixed  together  at  40°,  the  temperature  rises  to  50°  or  52 ', 
and  yellow  crystals,  2Na2S203.3Cu2S20;t.8Aq  are  produced, 
which  split  up  on  boiling  into  cuprous  sulphide,  sulphur, 
sodium  sulphate,  sulphurous  anhydride,  and  water.  By 
taking  8  mols.  of  the  sodium  and  6  of  the  copper  salt,  the 
solution  of  the  latter  is  decolorised,  and  a  yellow  anhydrous 
2Na.,S203.3Cu2S.,t)3,  is  formed.  With  hot  liquids  a  brown 
precipitate,  Cu2S203.Na2S203.CuS.4Aq  (Siewert's  yellow 
salt),  is  obtained  ;  but  the  cupric  sulphide  is  not  actually 
combined  with  the  double  thiosulphate.  Heated  to  100', 
this  substance  yields  cupric  sulphide,  sodium  sulphate,  and 
sulphurous  anhydride.  At  70°  or  72°,  whatever  proportions 
are  taken,  the  precipitate  consists  mainly  of  cuprous  sul- 
phide, but  cupric  sulphide  and  traces  of  oxide  are  also 
present ;  and  the  final  reaction  corresponds  to  the  equation 

4Xa;S.,<>3  +  2CuS04  =  CujS  +  2SOa  +  4Xa,SO,  +  8S. 

Sodium  thiosulphate  dissolves  cuprous  hydrate  to  a  colour- 
less liquid,  from  which  cuprous  sulphide  is  soon  thrown 
down.  The  acetate  is  easily  decomposed  at  40°  or  45  , 
and  yields  cupric  sulphide  with  a  little  oxide.  In  presence 
of  stannous  chloride,  the  acetate  is  reduced  to  cuprous 
oxide.  Thiosulphate  that  has  partly  decomposed  iuto 
sulphite  produces  the  colourless  cuprous  sulphite. 

On  adding  a  crystal  of  sodium  thiosulphate  to  a  solution 
of  silver  nitrate,  the  metal  is  reduced  in  a  very  fine  state 
of  subdivision  ;  and  an  imperfect  coating  may  be  deposited 
on  sheet  copper  in  this  way.  If,  however,  the  silver  solution 
is  previously  treated  with  stannous  chloride,  and  then  the 
thiosulphate  introduced  (care  being  taken  to  avoid  excess) 
a  perfect  film  can  he  obtained  on  copper  or  nickel.  The 
result  of  the  two  reactions  niay  be  combiued  as  follows: 

N%S203  +  2AgN03  +  SnC'ln  = 
Ag2  +  2NaCl  +  Sn(SOj)2  +  Ns< ). 

Mercurous  sulphate  is  quickly  reduced,  at  45°  or  50°,  to 
the  metallic  state ;  but  mercuric  sulphate  is  more  stable, 
yielding  a  whitish  precipitate,  which  rapidly  turns  black, 
unless  the  sulphate  is  in  excess.  Mercuric  chloride  is 
reduced  to  calomel. 

Action  on  Metals. — According  to  Puvoznick,  metallic 
copper  is  attacked  by  sodium  thiosulphate  with  the  forma- 
tion of  cuprous  (and  possibly  some  cupric)  sulphide  ;  other 
authorities  think  that  the  reaction  only  takes  place  when 
the  sodium  salt  is  melted  in  its  own  water  of  Crystallisation. 
The  present  author  finds  that  unless  the  surface  of  the 
copper  has  been  thoroughly  freed  from  grease,  there  is  no 
action  at  low  temperatures  if  the  solution  be  moderately 
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strong  ;  even  at  SO  it  i-  very  slow.  Urass  is  Dot  attacked 
by  hot  thinsulplmtv  ;  Bilvered  copper  i-  partially  stripped. 
Metallic  lead  gives  sulphide,  and  perhaps  some  thiosulpbate 
as  a  white  powder.  Nickel  resists  ■  concentrated  solution 
at  80  .  Zinc  yields  traces  of  hyposulphite  (bydrosulphite), 
or  some  complex  mixture. — I".  11.  L. 

Indigo,  Artificial  and  Natural.     8.  Liang,     (hem.  Zeit 
L897,  21,  961—968. 

I'm.  most  recent  form  in  which  synthetically  prepared 
indigotin  has  been  sent  into  the  market  is  the  "  Pure 
Indigo  "  of  the  Hadische  Anilin  nod  Boda  Fabrik,  a  pro- 
duct consisting  of  H7  per  cent,  of  indigotin  with  :)  per  cent, 
of  moisture  and  mineral  substances.  In  the  author's 
opinion  this  product  cannot  usefully  replace  vegetable  indigo, 
since,  although  it  chiefly  consists  of  the  most  important 
constituent  of  the  natural  product,  il  does  not  contain  in 
addition  indigo-red (indirubin  i  nor  indigogluten — substances 
which  have  a  marked  effect  upon  the  dyeing  properties  of 
indigo.  An  indigo  containing  little  indigo-red  in  propor- 
tion to  the  indigotin,  however  rich  in  the  latter  substance — 
i  jj.  .lava  indigo — does  not  pi  netrate  the6bre  so  well  as  one 
in  which  a  larger  proportion  of  indirubin  exists  ;  and  ex- 
perienced buyers  invariably  prefer  an  indigo  possessing  a 
reddish  tone,  especially  for  the  dyeing  of  thick  or  heavj  yarn 
or  cloth. 

That  the  Badische  Anilin  und  Soda  Fabrik  are  conscious 
of  this  delect  of  their  artificial  indigo,  is  evident  from  the 
fact  that  they  recommend  an  addition  to  the  vat  of  indigo- 
gluten, Turkey-red  oiL&c;  but  these  additions  cannot  replace 
the  indigo-red,  .See.,  present  in  natural  indigo.  Indigo-red 
is  the  most  active  of  these  minor  constituents,  indigogluten 
has  a  similar  but  less  marked  influence,  whilst  indigo-brown 
and  the  mineral  substances  present  in  indigo    have  little  or 

no  effect  in  dyeing. 
The  new  product  cannot  at  present  compete  successfully 

with  indigo  a^  regards  price,  the  present  price  of  indigo 
bring  from  12*5  —  1  (3 •  5  marks  per  kilo.,  and  that  of 
"Pure  Indigo"  17  marks.  Besides  this,  the  firm  can  only 
guarantee  an  output  in  18118  of  an  amount  equivalent  to 
1,200  chests  of  East  Indian  indigo,  the  quantity  of  indigo 
annually  exported  from  Calcutta  alone  amounting  on  the 
average  to  82,500  chests,     ft.  B.  15. 

Lecithin  Content  of  Some  Seeds  and  Oil-cakt  t.     E.  Schulze. 

Landw.  Vers.  Stat.  49,  208—214;  (hem.  I 

2,  [21],  1081. 
Ink    author   defends    the    accuracy   and   certainty    of    the 
method   for    estimating    lecithin,  which    lie    worked    out    in 

conjunction  with  Frankfurt  and  Steiger.     In  order  that  the 

lecithin  should  he  tatisfactOl  Ited,  thl    9  ods   should 

be  very  fioel*  ground,  those  very  rich  ill  fat  being  first  freed 
from  the  greater  part  of  it.  by  coarsely  pulverising  them 
with  ether.  Anhydrous  ether  Bhould  be  used,  else  those 
seeds  which  are  relatively  rich  in  hygroscopic  moisture 
Mould  duster  together,  which  would  be  prejudicial  to  the 
estimation.  Methyl  alcohol  Bhould  not  be  used  in  place  of 
ethyl  alcohol,  as  the  former  is  stated  to  possess,  at  boiling 
hent,  a  slight  solvent  action  on  the  anhydrous  phosphates  of 
sodium  and  potassium.  The  author,  in  conjunction  with 
M.  Merits,  hat  recently  estimated  the  lecithin  content  of 
the  feeds  of  the  blue  lupin,  yellow  lupin,  vetch,  pi  a,  lentil, 
wheat,  barley,  maize,  buckwheat,  flax,  hemp,  pine,  fir,  and 
silver   fir.      The    leguminous    seeds,    which   are    rich   in 

nitrogen,  contain  the  largest   amount  of  lecithin,  the  amount 

contained  in  the  seeds  ot  the  classes  and  oleaginous  plants 
being  ooneiderablj  lowi  i  ;  the  coniferous  seeds  also  contain 

relatively    little    lecithin.      The  lecithin  content  of    oil-CI 

was  very  variable,  but  was  ration  smaller  than  anticipated 
from  the  amount  contained  in  the  seeds.  The  author 
considers  that  this  deficiency  is  due  either  to  a  considerable 
part  of  the  lecithin  being  removed  with  the  oil,  when  the 
latter  is  expressed  from  the  seeds,  or  to  a  partial  do 
position  of  the  lecithin  during  the  preservation  of  the  oil- 
cakes. —  A.  s. 

Tannin,  The  Optical  Properties  of.     P.  Waldcn. 

Bar,  1897,  30,  8151— »156. 

t.i  s  r  n  i  i :  'Ber.  Pharm.  Qesel.  1896,6,  179  and  897)  has 

sho»n  thai  tannin — before  regarded  as  an  optical!)  in 


substance — is  in  reality  strongly  dextro-rotatory.  Scbiff 
confirms  this  observation,  and  finds  that  commercial 
tannins,  even  when  carefully  purified,  vary  widely  in 
rotatory  power.  These  results,  which  are  completely  at 
variance  with  the  accepted  non-asymmetrical,  inactive, 
constitution  of  tannin,  are  explained  by  the  author's  dis- 
cover) that  tannin  is  a  mixed  substance,  which  may  !»• 
fractionated  into  portions  possessing  different  gyratory 
powers. 

The  following  methods  for  fractionation  were  used  :  — 

A.  Dialysis  of  a  solution  in  strong  alcohol,  a  porous 
earthenware  partition  being  used. 

li.  The  same  method,  using  a  parchment  paper  septum. 

C.  \o  aqueous  solution  of  tannin  was  shaken  with  ether, 
anil  the  lowest  of  the  three  layers  formed,  collected,  and 
examined. 

II.  The  tannin  was  dissolved  in  ethyl  acetate,  benzene 
added,  anil  the  oily  precipitate  and  supernatant  liquid 
examined  separati  Iy. 

E.  The  tannin  wms  converted  into  the  lead-salt,  the  latter 
decomposed  by  SIT,  and  the  filtrate  from  the  I'bS,  concen- 
trated ami  extracted  with  ethyl  acetate. 

K.  The  tannin  was  fractionally  precipitated  from  its 
solution  by  common  salt,  and  finally  purified  by  ethyl 
acetate. 

A  sample  of  Schuchardt's  purest  tannin,  examined  as 
above,  yielded  the  following  results.  All  the  polarimctric 
readings  were  taken  in  1  per  cent,  solutions  of  the  speci- 
mens : — 

Original  tannin,  [o]0  =  +  07  -5.  Method  A.  Fraction 
from  inner  vessel,  [a]„  =  +  58° j  outer  vessel,  +  42°.  B. 
i  inter  vessel,    -    21  :    inner   rest  -        I  .    •    ! 

I).    Precipitate,    +  69  '5:  solution,    +  59°"5.     E.    +  " 
F.    +  31T.    A  sample  of  Merck's  tannin  gave  [a]D=   +    15°. 
\s  to  the  true  nature  of  "  tannin,'   SO-CSlled,  the   author 
favonrS  tin-  \  iew  that  it  consists  in  great  part  of  an  inactive, 
distinctive  substance  (i.e.,  true  tannin)  having  a  large  mole 
cular  weight,  together  with  a  small  percentage  of  bodies 

either  optica]  activity,  or  the  power  of  combining 
with   it    to   form    active  closed-chain,  anhydride,  or    lactone 

compounds. — II.  T.  P 


flrtu  Sooks. 


A  I'm  ii  i- 1  '.\  Cm  mi-  i  H \ .  By  II.  E,  Roso  i  .  I  I:  >., 
ami  i  .  Soborli  uki  a,  1  i:  S  \  olume  II.— The  Metal-. 
New  Edition,  completely  revised  by  Sii  II.  B.  Bobcob, 
assisted  bj  Dra,  II.  G.  Colman  ami  A.  II  mho  n. 
Macmillan  and  Co.,  I. til.,  London.  18'J7.  PriceSl*.  6<f. 
The  Maemiiian  Company,  New  York. 

in-  new  edition  of  the  Treatise  of  Roseoe  and  Schor- 
lemmcr,  is  actually  tin-  third  edition.  It  is  ..  volume  of 
i  163  pages,  containing  Table  of  Content-.  Subject-Matter, 
illustrated  with  IE  ad  a  copious   Upbabetical 

Index,  The  matter  i-  sub-divided  and  classified  under 
the  following  heads t  flic  Metal-.  Determination  of  the 
Atomic  Weights  of  the  Metals.  Moleculai  Weights  of  the 
Metal-.  Valency  of  the  Elements.  Classification  of  the 
Elements.  Crystalline  Form  ol  the  Metals.  Alloys  and 
\inalgams.  Constitution  of  Salts,  Acids  and  Bases,  Sto. 
Solubility,  Fusibility,  and  Volatility  of  Salts.  Spectrum 
lysis.  Systematic  Description  of  the  Metals  and  their 
Derivatives.    Group   1.  The   Alkali  Metal-     Grout   II. 

The  Alkaline  Earth  Metal-.  The  Magnesium  Group. 
Gaoi  i-  111.  flic  Aluminium  Group.  Metals  of  the  Rare 
Earths.  Group  IV.  Titanium,  &c.  Group  V.  Vanadium, 
Bismuth,  &c.  Qnoi  r  VI.  The  Chromium  Group.  Gaol  ( 
VII,  M aiigaii.  -.  Group  VIII.  The  Iron,  Ruthenium 
and  Platinum  Groups. 

A    II  vsnnool,    POR  (llKMI-l-  Ol    BbBT-SUQAR  HoUSBS  AKD 
Skfo-i  i  li  i  in.    l-'iii'i-,  containing   Selected    Methods  of 
Analysis,  8ugar  House  Controls,  Reference  Tables,  4 
fltc,     Bj    i  d    I..  srKM  i  ii.   D.Sc,  of  the    I 

Departmi  at  of  Agriculture,  Author  of  "  A  Handbook  for 
Sugar  Manufacturers."  First  Edition.  John  Wiley  and 
Sous,  (lew  York.  Chapman  and  Hall,  Limited,  London. 
1897.     l'i 
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This  work  takes  the  form  of  a  pocket-book.  It  contains 
461  pages  of  subject-matter,  inclusive  of  127  pages  of 
"  Blank  forms  for  practical  use  in  Sugar-House  work,"  each 
sheet  of  which  is  suitably  subdivided  and  headed;  also 
31  pages  of  blank  forms  to  be  devoted  to  "Summaries  of 
Yield  and  Losses."  An  alphabetical  index  of  subject- 
matter  follows,  then  some  pages  of  advertisements,  and 
finally  1G  blank  ruled  pages  for  recording  notes  and  memo- 
randa. The  text  of  the  "  Handbook "  is  illustrated  with 
71  wood  engravings.  What  may  be  termed  the  "  Apologia  " 
for  compiling  it  is  stated  in  the  preface  as  follows  : — "  In 
1889,  the'sugar  industry  of  the  United  States  was  confined 
almost  exclusively  to  the  cane  sections  of  the  South. 
Sorghum  was  attracting  attention  in  the  North  with  some 
prospect  of  success,  the  beet  industry  being  represented  by 
two  factories  in  California,  and  dismantled  factories  in 
several  other  States.  The  conditions  now  are  quite  different. 
The  beet  sugar  industry  bids  fair  to  attain  enormous 
proportions,  and  Sorghum,  for  the  present,  has  given  up  the 
struggle.  Under  these  changed  conditions  there  appears  to 
be  an  opening  for  a  book  devoted  exclusively  to  the  sugar- 
beet." 

The  subject-matter  is  sub-divided  as  follows  :  — 
I.  Sugar-House  Control  II.  Weights  and  Measures. 
III.  Estimation  of  Losses  of  Sucrose  IV.  Sugar  Analysis. 
(«)  Optical  Methods.  (o)  Chemical  Methods.  V.  Samp- 
ling and  Averaging.  VI.  Density  Determinations,  Ap- 
paratus, and  Methods.  VII.  Analysis  of  the  Beet.  VIII. 
Analysis  of  the  Juice.  IX.  Analysis  of  the  Syrup.  X. 
Analysis  of  the  Massecuites  and  Molasses,  of  Sugars,  of 
Filter  Press-cake,  of  the  Residues  from  the  Mechanical 
Kilters,  of  the  Wash  and  Waste  Waters,  and  of  the 
Exhausted  Cossettes.  XI.  Definitions  of  the  Coefficients 
and  Terms  used  in  Sugar  Analysis.  XII.  Determination 
of  the  Mare.  XIII.  Viscosity  of  Sugar-House  Products. 
XIV.  Control  of  the  Osmosis  l'roeess.  XV.  Analysis  of 
Saccharates.  \Vf.  Examination  of  Bone-Black.  XVII. 
Analysis  of  the  Lime-Kiln  and  Chimney-Gases;  of  Lime- 
stone; of  Lime;  of  Sulphur  and  of  Coke.  XVIII.  Lubri- 
cating Oils.  XIX.  Analysis  and  Purification  of  Water. 
XX.  Seed-Selection.  XXI.  Seed  Testing.  XXII.  Miscel- 
laneous Notes.  XXIII.  Sugar-House  Notes.  XXIV. 
Special  Reagents.  XXV.  From  page  226  to  299.  a  Series 
of  Useful  Tables  of  Reference. 

The  Gas  Engineer's  Pocket-Book.  Comprising  Tables, 
Notes  and  Memoranda  relating  to  the  Manufacture, 
Distribution  and  Use  of  Coal-Gas  and  the  Construction 
of  Gas  Works.  By  Henuv  O'Connor,  Assoc.  Member 
of  the  Instit.  of  Civil  Engineers,  Vice-President  of  the 
Society  of  Engineers.  Crosby  Lockwood  and  Son,  7. 
Stationers'  Hall  Court,  Ludgate  Hill.  1S98.  Price 
10s.  6d. 

This  pocket-book  for  las  Engineers  contains  Preface. 
Table  of  Contents  and  411  pages  of  subject-matter, 
followed  by  the  alphabetical  index.  This  book  is  bound 
in  morocco  leather  and  gilt.  The  test  is  suh-divided  as 
follows  : — General  constructing  Msmoranda.  I. 
General  Mathematical  Tables.  II.  Unloading  Materials 
and  Storage  (Construction).  III.  Retort  House  (Con- 
struction). IV.  Condensers.  V.  Boilers,  Engines,  Pumps 
aud;  Exhausters.  VI.  Scrubbers  and  Washers.  VII. 
Purifiers.  VIII.  Gasholder  Tanks.  IX.  Gas-Holders. 
X.  Workshop  Notes.  Manufacturing  : — XI.  Storing 
Materials.  XII.  Retort  House.  XIII.  Condensing  Gas. 
X(V.  Exhausters,  &c.  XV.  Washing  and  Scrubbing. 
XVI.  Purification.  XVII.  Gasholders.  XVIII.  Distribut- 
ing Gas.  XIX.  Testing.  XX.  Enriching  Processes 
XXL   Products. 

Glass  Blowing  and  Working.     For  Amateurs,  Experi    j 
meutalists,   and  Technicians.     Based  upon   a  Course  of 
Lecture-Demonstrations   given   under    the    Auspices    of  I 
the   Technical   Education   Committee  of  the  Middlesex 
County    Council.       With    Coloured     Frontispiece    and   I 
numerous    Illustrations.      By    Thomas    Bolas,    F.C.S., 
F.I.C.     Dawbarn  and  Ward,  Ltd.,  6,  Farringdon  Avenue,   * 
London,  E.C.     1898.     Price  2s.     Truslove   and  Comba, 
65,  Fifth  Avenue,  New  York,  U.S.A. 


Octavo  volume,  containing  Frontispiece,  Preface,  200  pages 
of  subject-matter,  Bibliography,  and  Alphabetical  Index. 
The  text  is  illustrated  with  lot  woodcuts,  and  is  sub- 
divided as  follows : — I.  Glass  Work  in  Miniature  as  a 
Decorative  Pastime,  &c.  II.  The  Blowpipe  and  Beliows. 
III.  Minor  Tools  and  Appliances.  IV.  Glass.  Pods  and 
Tubing.      Gauging,   Storing,    Preservation,  and   Cleaning- 

V.  Various    Methods    of    Working   and    Blowing    Glass. 

VI.  Examples  of  Special  Articles  for  Laboratory  and  other 
Uses.       VII.     Colouring    and     Modifying    Material,     &e. 

VIII.  Ageing,    Disintegration,  and  Decay   of    Glass,   &c. 

IX.  Fancy  and  Decorative  Articles  made  at  the  Blowpipe. 

X.  Glassmaking  at  the  Blowpipe  and  on  a  Laboratory 
Scale. 

iHontftlp  patent  £i$t. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

A  PPLICATIONS. 

1496.  C.  II.  Cribb.  Improvements  in  apparatus  for  the 
condensation  of  vapours  for  distilliug  and  like  purposes. 
Jan.  19. 

1591.  J.  B.  M.  M.  Guthrie  and  J.  H.  Hughes.  Improve- 
ments in  the  apparatus  for  the  manufacture  of  various 
gases.     Jan.  20. 

1708.  F.  D.  Cummer.  Improvements  in  apparatus  for 
drying  materials  of  various  kinds.     Jan.  21. 

1841.  W.  Bushworth.  Improved  means  for  refrigerating 
.Ian.  24. 

1893.  P.  G.  de  Sehodt.  Improvements  in  apparatus  for 
compressing  gas.     Jan.  24. 

2101.  H.  J.  Warrington.  An  improved  lining  for  pudd- 
ling and  other  furnaces.     Jan.  26. 

2129.  E.  Jones  and  Kynoch.  Ltd.     Improvements  in  and 
i   relating  to  evaporative  surface  condensers.     Jan.  26. 

2193.  L.  Rousseau.  Improvements  in  or  relating  to 
crucibles.     Jan.  27. 

2218.  H.  H.  Lake. — From  A.  Mazzoni,  Italy.  Improve- 
ments in  kilns.     Jan.  27. 

2274.  W.  Nelson.  An  improved  apparatus  to  be  used  in 
refrigerating  or  freezing  processes.  Filed  Jan.  28.  Date 
applied  for  Nov.  26,  1897,  being  date  of  application  in  New 
Zealand. 

2283.  P.  F.  C.  Willcox,  H.  W.  Willcox,  and  R.  J.  N. 
Willcox.  Improvements  in  and  relating  to  apparatus  for 
heating  and  evaporating  liquids  by  means  of  steam. 
Jan.  28. 

2452.  T.  Thorp.  Improvements  in  apparatus  for  mixing 
gases.     Jan.  31. 

2464.  V.  E.  J.  Durafort.  Improvements  in  apparatus 
for  containing  compressed  carbonic  acid,  and  charging  water 
or  other  liquid  therewith.     Jan.  31. 

2716.  W.  J.  McClurg  and  The  McC'lurg  Gas  Construc- 
tion Company.     Improvements  in  gas  generators.     Feb.  2. 

3039.  J.  Q.  Rayner.  Improvements  in  reverberatory 
furnaces.     Complete  Specification.     Feb.  7. 

3106.  F.  R.  Lipscombe.  Improvements  in  filters. 
Feb.  7. 

3108.  I.  P.  B.  Knudsen.  Improvements  in  centrifugal 
separating  apparatus.     Feb.  7. 

3116.  W.  Killen.  Improvements  in  refrigerating  appa- 
ratus.    Feb.  8. 

3289.  J.  W.  T.  Cadett.  Improved  means  for  producing 
high  vacua.     Feb,  9. 
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Complete  Specifications  Accepted.* 
1897. 

184."..  A.  .1.  Bbult.— From  II.  II.  Dikema.  Method  of 
mixing  or  separating  solid.  liquid,  or  gaseous  bodies  in 
solution  with  or  from  other  bodies,  and  apparatus  therefor. 
Jan.  26. 

2931.  K.  G.  Brooke.  Apparatus  for  purifying  Huid>. 
Dec.  22. 

h  and    1'.  II.    Mellor.     Fuel  ecoi 

rhe  feed  water  of  boilers  by  means 

of  the  waste  products  of  eomhustion.     lib.  2. 

1612.  D  \.  Blair.  "Coffey's"  distilling  apparatus  and 
the  like.     1 

H247.  .1.  Laidlaw  and  .1.  W.  Macfarlane.  Centrifugal 
machiues.    Feb.  2. 

877.1.  X.  S.  Jenkins.     Melting  apparatus.     Feb.  16. 

32,816.  J.  V.  Skogluud.     Nitrie  acid  condensers.    Feb.  9. 

24,084.  G.  Barker.— From  I.  Wissmuller,  Germany. 
Centrifugal  separators.     Dec.  22. 

24,201.  J.  Klein.  Apparatus  for  the  condensation  of 
Steam  and  vapour-.     Feb.  2. 

29,576.  K.  EL  J.  G  llu.i.  Separator  for  use  in  connec- 
tion with  granulated  substances,  liquids,  and  the  like. 
Jan.  26. 

29,786.  J.  Klein.  Apparatus  for  cooling  water  and  other 
liquids.     Feb.  9. 

11.— FUEL,  CAS,  an..  LIGHT. 

All!  f<    \TIONS. 

1234.  J.  St.  C.  I.egge  and  A.  8.  Cooper.  An  improved 
gas  generator  used  to  generate  acetylene  gas  and  the  like. 
Jan.  17. 

1251.  S.  Chandler,  jun.,  and  J.  Chandler.  Improve- 
ments in  apparatus  used  in  the  manufacture  of  gas  from 
oil  or  other  fluids.     Jan.  17. 

1310.  Q.  1'.  Dinsniore.  Process  of  transmitting  beat  for 
industrial  purposes.  Filed  Jan.  17.  Date  applied  for 
June  1H,   1H'J7.  being  date  of  application    in  United  States. 

i  omplete  Specification. 

1312.  \V.  B.Green.     Improvements  in  the  manufacture 

of    illuminating     ;:c\    and    in     materials    for    use    therein. 

I   led  .lan.  17.     Date  appl  Oct.  18,  1897,  being  date 

of  application  in  United  States. 

1848.  W.ll.  Graham.— Fr EI.  Maxim,  United  States. 

Apparatus  for  producing  acetylene     Jan.  is. 

1526.  A.  lie/ant.     Improvements  In  acetylene  lamps  and 

generator-  nl id.      .Ian.    19. 

1584  II.  de  Thiersaul  and  w  A.  Coulsou.  Improve- 
ments in  apparatus  for   the   production  of  acetylene   gas 

1625.  W  Owens  Improvements  in  or  connected  with 
the  manufacture  and  storage ol  acetylene  gas     Jan.  20. 

YV.  Etowbotham.     Emprovements  in  apparatus  for 
generating  acetylene  gas,    Jan.  81. 

1665.  I!    Quatannens  -  Moeni   and  I  Dilger 

Machine  for  producing  acetylene  gas  for  private  and  public 
lighting.    Complete  specification.     Jan   21 

1709.  T.  C  •'  Thomas  Improvement!  in  the  manu- 
facture of  incandescent  bodies  for  burner*.     Jan.  21. 

1767.  T.  ICaoalpine,  B  .1  Icterbury,  and  The  Ucohol 
Syndicate,  Ltd      ?«•<  \  II 

I77s.  c.  Davies,  11.  Arrowsmith,  ami  S.  W.  Dod.  A 
new   or   unproved    manufacture    of  fuel    applicable    al-o  a- 

flrelighters.    Jan,  92. 

);.    .1.    Mn.'      Improvements    in    apparatus   for 
generating  acetylene  ga-     Jan.  -'i 

2015.  S.H.Crocker.  An  improved  incandescent  mantle 
for  gas  lighting.    <  omplete  Specification.    Jan.  25. 


'  s  ■  '.  is  pane. 


2131.  P.  G.  de  Schodt.  Improvements  in  incandescent 
gas  lighting  apparatus.  Filed  .Ian.  26.  Date  applied  for 
Sept  17.  1897,  being  date  of  application  in  Belgium. 

2174.  J.  S.  Coodwio.  Improvement-  in  acetylene  gene- 
rating apparatus     .Ian.  27. 

2175.  H.    P.   D.  Ohlhavcr.     Emprovements   in  and   re- 
lating to  mantles  and  the  like  for  incandescent  gas  burn. 
Jan.  27. 

2309.  (1.  JaOObi.  Improved  acetylene  ga-  apparatus. 
Complete  Specification.     Jan.  28. 

2444.  A.  K.  V  Ycadon  and  S.  N.  Veadoi  I.  An  improved 
apparatus  for  the  purification  of  gas  or  other  analogous 
purposes.     Jan.  31. 

2452.  T.  Thorp.     See  Class  I. 

2453.  T.  Thorp.  Improvements  connected  with  gas 
conduits.     Jan.  31. 

2454.  T.  Thorp.  Improvements  in  apparatus  fur  the 
production  of  acetylene  from  calcium  carbide  and  water, 
Jan.  31. 

2592.  B,  Favaretto. — From  V.  FavarettO,  Italy.  Pre- 
paration to  produce  the  acetylene  gas  which  passes  to  the 
shaft  through  a  special  grill.      Feb.  I. 

19.  B.  Boeeking.  Cooling  device  for  the  discharge 
mains  or  pipes  of  ovens  or  gas-prodncing  apparatus  through 
which  the  ga-es  are  led  off  fur  the  condensation  of  tar. 
ammonia,  benzol,  he.  therefrom,  and  for  use  as  illuuinant 
fuel  and  the  like.     Feb.  1. 

2601.  A  .1  Lucy.  Improvements  in  apparatus  fur  the 
production  of  acetylene  gas,  and  lamps  in  connection  there- 
with.     Feb.  1. 

2608.  H.  O.  Marcks.  Apparatus  for  generating  acetylene. 
Complete  Specification.     Feb.  1. 

261')  ti.  Ilimmel.  Improvements  in  or  connected  with 
Bunsen  burners  for  incandescent  lighting  Complete 
Specification.     Feb.  1. 

8644.     II.  L.  Robinson  and  H.  S.  Bishop.     A  new  method 

of  strengthening  incandescent  gas  light  mantle-.      Feb    2, 

2649.    \.  Hundley  and  \V    1'.  O'Neill.     An  improved 

method  of  preparing  peat,  chorcoal,  and    using  same  in   the 
manufacture  of  calcium  carbide.      Fell.  2. 

2741.  H.  B.  Adams.  Mechanical  means  for  (and  mode 
of)  burning  nil  incandescent  gas  mantles.      Feb.  .'!. 

2780.  II.  S.  Hydatid  and  \  N.  Townley,  An  improved 
automatic  acetylene  gas  generator.     Feb.  :t. 

2797.  G    Win-ianli  v.     Emprovements  in  and  in  co 
tion  with  the  regeneratot  settings  of  retorts  fur  the  manu- 
facture of  coal-gas  and  for  other  purpose!       I 

W.  P.  Thompson.— From  B.  Charpentier,  Franca. 
Improved  lamp   for  generating  and  burning  acetylei 

Feb.   8 

8868.  .1  s  Ferguson.  Acetylene  ga-  generator.  Filed 
Feb.  4.  Date  applied  fur  July  19,  1897,  being  date  ill 
application  in  I  cited  States.     Complete  Specifieati  n, 

296..  II  .1  Atterbury,  T.  MacAlpioe,  and  The  Alcohol 
Syndicate.  I. id  New  or  improved  production  ol  acetylene 
pounds  and  of  ethylene.     Feb.  5. 

:ui9i.  F.  von  llni  and  II.  Hubert.  Improvements  in 
apparatus  for  burning  ami  shaping  incandescent  bodies  •■> 
mantles.      Feb.  7. 

.1172.  ti.  H.  Klli-  From  I..  K.  Lacroix,  France.  Im- 
provement- in  the  production  of  ozone,  and  apparatus 
therefor.     Feb  8. 

3I8.">.  C.  Mathieii.  Process  and  apparatus  for  Feeding 
gas  engines  with  carburetted  air  fur  producing  an  illumina- 
ting ami  heating  _m-  by  recarburetting  the  burned  products. 

Feb.   -. 

8190.    \..l.  Morrison.     Improve nt-    m  apparatus   for 

generating  and  bur g  acetylene  gas.     Fib  8, 

8844  W.  Etowbotham  Emprovements  in  apparatus  for 
generating  acetylene  gas.    F'eb.  9. 

.■121-  \V.  \V.  Sarginson.  An  improved  acetylene  gas 
generator.     Feb.  9. 

8894.   B.  P.  Boat      Improvements  in  acetylen 
rator-       Feb.  9. 
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3493.  W.  MacKeap.  A  burner  for  burning  off  incan- 
descence mantles.     Feb.  11. 

3531.  T.  Mitchell.  Improvements  in  apparatus  used  in 
the  production  and  storage  of  acetylene  gas.     Feb.  12. 

Complete  Specifications  Accepted. 
1897. 

2260.  F.  S.  Thorn  and  C.  Hoddie.  Acetylene  jet  for 
optical  lantern  use.     Jan.  26. 

2261.  F.  S.  Thorn  and  C.  Hoddie.  Receptacle  for  safely 
storing  calcium  carbide. 

2554.  E.  G.  Villejean  and  H.  J.  J.  Frossard.  Automatic 
generation  of  acetylene  gas.     Jan.  26. 

2738.  P.  B.  Watson,  l'roducing  atmospheric  gas  from 
liquid  hydrocarbons.     Feb.  9. 

2894.  H.  Maxim.  Apparatus  for  production  of  calcium 
carbide,  applicable  also  to  other  purposes.     Feb.  2. 

3129.  A.  Freitag.  Burning  of  pulverulent  fuel,  and 
apparatus  therefor.     Feb.  2. 

3539.  A.  Rose.  Burners  for  incandescent  gas  lights. 
Jan.  26. 

4424.  E,  Gossart  and  H.  Chevalier.  Means  for  producing 
and  burning  acetylene.      Feb.  9. 

4425.  K.  Stattler  and  A.  Strejz.  Process  for  producing 
gas  for  burning  and  lighting  purposes.     Feb.  9. 

6159.  J.  Moeller.  Oil  lamps  for  incandescence  lighting. 
Feb.  2. 

7013.  L.  L.  Merrilield.  Apparatus  for  the  manufacture 
of  carburetted  water-gas.     Jan,  26. 

7043.  T.  Lyons,  J.  Lyons,  and  .1.  Pearson.  Acetylene 
•  gas  generators.     Feb.  1 6 . 

7177.  K.  Bohm.     Production  of  ozone.     Feb.  2. 

7330.  1!.  Schoder.  Stiffening  incandescence  mantles. 
Feb.  2. 

8007.     1!.  Dixon.     Manufacture  of  coke.     Feb.  9. 

8270.  J.  G.  A.  Kitchen.    Acetylene  generators.     Feb.  16. 

19,889.  F.  .1.  Lothammer.  Apparatus  for  carburising 
air.     Feb.  9. 

22,850.  VV.  H.  Wheatlcy.— From  C.  VV.  Beck,  United 
States.  Lamps  for  generating  and  burning  acetylene  gas. 
Feb.  9. 

25,866.  A.  H.  Pbppel.  Apparatus  for  the  manufacture 
of  gas.     Jan.  26. 

27,240.  A.  Forcher.  Acetylene  gas  generator  for  illu- 
minating railway  carriages.     Feb.  9. 

27,379.  B.  Talbot  and  W.  B.  Hughes.  Construction  of 
gas  producers.     Feb.  16. 

27,536.  ().  Falhe  and  E.  Borchardt.  Burners  for  acety- 
lene gas.     Feb.  2. 

27,886.  J.  Skar.  Process  for  manufacture  of  fuel  blocks. 
Feb.  9. 

29,054.  J.  O.  O'Brien.— From  E.  M.  Boule,  France. 
Apparatus  for  generating  acetylene  gas.     Feb.  9. 

29,234.  W.  H.  Bussell  and  G.  E.  Russell.  Manufacture 
of  gas.     Feb.  2. 

29,605.  W.  P.  Thompson.— From  The  Compressed  Coal 
Company,  United  States.     Improvements  in  fuel.     Feb.  2. 

30,690.  J.  St.  C.  Legge  and  A.  S.  Cooper.  Generator 
for  acetylene  gas.     Feb.  9. 

III.— OBSTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

1411.  V.  T.  Ragosin.  A  method  of  distilling,  fractioning, 
and  cracking  mineral  oils,  and  obtaining  various  products 
therefrom,  and  apparatus  for  that  purpose.  Complete 
Specification.     Jan.  18. 


Complete  Specification  Accepted. 

1897. 

7233.  G.  W.  Johnson. — From  Kalle  and  Co.  Manu- 
facture of  guaiacol.     Feb.  2. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

1431.  A.  G.  Green  and  A.  Meyenberg.  Method  for  the 
preparation  of  azo- and  azoxo-aldehydes.     Jan.  18. 

2076.  A.  Ashworth  and  J.  Bilrger.  Improvements  in 
the  production  of  colouring  matters.     Jan.  26. 

2326.  A.  G.  Green  and  R.  Levy.  Improvements  in  the 
manufacture  and  production  of  colouring  matter.     Jan.  28. 

2480.  G.  W.  Johnson. — From  Chemische  Fabrik  Gries- 
hiein,  Germany.  Improvements  in  the  manufacture  or 
production  simultaneously  of  pure  ortho-uitro-chloro- 
benzene  and  pure  para-nitro  chloro-Lmzene.  Complete 
Specification.     Jan.  31 . 

2501.  O.  Itnray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruuing,  Germany.  Manufacture  of  new 
alizarine  dyestuffs.     Jan.  31. 

2503.  H.Weil.  Manufacture  of  green  colouring  matters 
for  dyeing  wool.     Jan.  31. 

2892.  J.  Gardner.  Improved  liquid  compound  for 
dyeing  purposes.     Feb.  4. 

3155.  C.  F.  Gassmann.  A  new  method  of  manufacturing 
stable  diazoic  salts.     Feb.  8. 

3393.  A.  G.  Green  and  A.  Meyenberg.  Manufacture 
and  production  of  intermediate  products  aud  of  colouring 
matters  therefrom.     Feb.  10. 

3409.  J.  Hauff.  Method  of  manufacture  of  ortho-toluol- 
sulpho  chloride.     Feb.  10. 

Complete  Specifications  Accepted. 
1897. 

4369.  W.  11.  Clans,  A.  Ree,  aud  L.  Marcblewski.  New 
polyazo  dyes.     Jan.  26. 

5535.  11.  Ii.  Vidal.  Carboxylated  products  derived  from 
amido  or  phenolic  compounds  and  amides  and  phenolics  of 
triphenylmethane.     Jan.  26. 

5689.  H.  It.  Vidal.  Manufacture  of  colouring  matters. 
Feb.  16. 

5690.  H.  R.  Vidal.     Colouring  matters.     Feb.  16. 

6694.  H.  R.  Vidal.     Colouring  matters.     Feb.  9. 

7213.  II.  H.  Lake.— From  The  Farbwerk  Miihlheim 
vormals  A.  Leonard!  and  Co.  Manufacture  of  sulpho  acids 
of  the  naphthalene  series  and  of  colouring  matters  derived 
therefrom.     Jan.  26. 

7329.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  aud  Briining.     New  safrauine  derivatives.     Feb.  9. 

7337.  S.  Pitt. — From  L.  Cassella  and  Co.  Production  of 
azosafraniue  derivatives.     Feb.  9. 

7341.  J.  Y.  Johnson.  —  From  C.  F.  Boehringer  and 
Soehne.     Preparation  of  alkylated  uric  acids.     Feb.  9. 

8175.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usines  du  Rhone,  anciennement  G.  P.  Monnet  et  Cartier. 
I  clouring  matters.     Feb.  9. 

8188.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Production  of  colouring 
matters.     Feb.  9. 

8383.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  New  safranine  derivatives. 
Feb.  9. 

21,398.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.     See  Class  XIII. 

21,991.  .1.  Moller.     Ink.     Jan.  12. 
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V.— TEXTILES  :   COTTON,  WOOL,  SILK.  Er.  . 

A  ill  rOATIOHS. 

1839.  G.  \V.  Oldham.  Improvemenl-  iu  the  method  of 
;md  meaus  for  mercerising  hanks  of  yarn.     Jan.  2J. 

23l:s.  II.  II.  Lake.— From  C.  W.  Carter  and  J.  8. 
Kiokerson,  United  States.  Improvements  in  the  manufac- 
ture of  waterproofed  vulcanise  i  fibre.     Jan.  28. 

2866.  C.  E.  Wilkinjon  and  E.  Crewdton.  An  improved 
process  of  and  apparatus  for  cleansing  or  purifying  cotton, 
wool,  silk,  hemp,  jute,  ami  like  substances  or  materials. 
Feb.  I. 

8100.  II.  1:.  Komney  and  3.  Thame.  Improvements 
in  treating  waste  cocoa-nut  dust,  fibre,  or  refuse.     Feb.  7. 

:i:>:,:(.  I'.  rJoltaehmidt,  A  process  for  lining  staffs  with 
paper  paste.    Complete  Specification.    Feb.  12. 

8581.  O.  Iinray.— From  United  States  Flux  Fibre  Com- 
pallj    of    I  nited    States.       IV si     of    and   apparatus    for 

cleaning  flat  fibres.    Complete  Specification.     Feb.  12 

Co.MI-l.fcTE    SPECIFICATIONS    ACCEPTED. 

1896. 

28,427.  '     J-  Dear.     Machine  relating  to  the  decortication 

..f  rami.'  and  other  fibrous  plant-.      Jan.  'J6. 

1897. 

2786  .1  Shearer.  Improving  the  colour  of  raw  jute 
lihre.     Jan.  26. 

2960  ('  O'Brien  and  J.  Shearer.  Improving  the  colour 
of  raw  jute  fibre.      Jan.  26. 

|h,728  A. L.  C.  Nodon  and  1.  A  Bretonneau.  Process 
or  decorticating  and  dcguniining  runic  and  other  like 
fibrous  materials.     Feb.  9. 

27,651.  K.  Klietsch.  Manufacture  of  linoleum,  kamp- 
•idicon,  and  similar  materials.     Feb.  9. 

VI.— DYEING,  CALICO  PRINTING,  PAPEB 
STAINING,   urn  BLEACHING. 

\  I  ll.ICATIOXS. 

1'134.  E.  Urban  and  L,  l'uk.  Improved  method  ot 
bleaching,  dyeing,  washing,  or  treating  fabrics  and  other 
material  with  liquid,  and  apparatus  therefor.  Complete 
Specification.    Jan.  BO. 

2985.  J.    Eongthorpe,    W.    Woodcock,   anil    W.    Dai'gue. 

improvements  in  machinery  for  dyeing,  siting,  and  washing 

hanks  of  yarn I  ilubbing.     Feb.  5. 

3800.  W,  Mather  and  K.  II.  Haworth  A  process  and 
apparatus  for  continuous  bleaching  oi'  fabrics  or  yam-  in 
open  condition.     Feb.  '.'. 

(  ..mii.i  1 1    Sri  .hi.  vi  ion-   A1  .  i  i  1 1  i.. 

18'J7. 

i-  V.  Schmidt.  Dyeing  apparatus  for  carded  wool. 
Jan.  2'.. 

B49g    .i    Waugb      From  The  Neue  Augsbflrger  Kattun- 

tabrik.  Method  of  washing  and  boiling  off,  and  in  the 
preparation  of  fabric-  to  be  dyed  or  printed.    Jan.  26. 

18,591.  ■!.  Holden  and  S.  Woods.  Embossed  ..r  raised 
papea  foi  oovi  ring  walls  and  Foi  other  purposes.    Jan.  26. 

14,583.  C.  I..  Horuck.  Apparatus  (or  colouring  yarns. 
Jan.  26, 

25,117.  E.  Lehmann.  Process  fbl  marbling,  mo'tling, 
or  colouring    papet    m    .  ardboard   on   one  -id.'  in  the  paper 

no  ichine.     Ben,  2. 

■  ,-    ii.  r  Amend      Mordanting  ami  dyeing  animal 

I  .  I..  2. 

089   0  P.  Amend.     Mordanting  animal  fibre.     Eeb.  2. 


VIE— ACIOS,   ALKALI >.    k*D  SALTS. 
Aret.1.  LTIOBB. 

1524.  J.  Sharp.  Improvement-  in  separating,  purifying, 
and  annlvsing  mixed  wast.-  acid-,  and  apparatus  therefor. 
Jan.  19. 

176".  T.  Ma. alpine.  B.  J.  Altcrbury,  and  The  Alcohol 
Syndicate,  Ltd.     An  improved    method    for  the    production 

of  copper  acetylene.    Jan.  22. 
1819.  J.  W.  Kelly  and  II.  lioautrec.     Improvements  in 

apparatus  for  the  production  of  carbide  of  calcium.     Jau.  22. 

1983.  <i.  Bower. — From  J.  E  Hewes,  United  States. 
Improvements  in  the  process  for  the  manufacture  of  carbide 

of  Calcium,  and  apparatus  therefor.     Jan.  25 

1984,  G.  Rawer.  —  From  .1.  E.  Hewes,  United  states. 
Improvements  in  the  process  t..r  the  manufacture  ot  carbide 
of  calcium,  and  apparatus  therefor.    Jan.  85. 

1985  ii  Bower. — From  J  E.  Hewes,  United  states. 
Improvements  in  the  process  for  tin-  manufacture  of  carbide 

of  calcium,  and  apparatus  therefor.      Jan.  25. 

281.'.  .1  llawlic/ek  and  The  United  Alkali  Company 
I.i.l.  Improvement-  iu  the  manufacture  of  acetone  and  in 
apparatus  therefor.     Feb.  8, 

2816.  1".  Hurler  and  I  he  1'nited  Alkali  Compauy,  Ltd. 
Improvements  in  the  manufacture  of  acetone  and  in 
apparatus  therefor.      Eeb.  .'(. 

282.).  i.  T.Owen,     Improvements  in  the  manufacture 

of  ammonia  and  ammonia  compounds.      Feb.  '■*■ 

2997.    E.  Gearing.     Improvements   in  the   preparation  of 

calcic  and  other  gas-produoing  carbides.      Ecb.  5. 

.'Sitr>4.    I'.    Marino.      Improved    manufacture   of   -ulphuric 

acid.    Complete  Specification.     Feb.  7. 

Cohplbti    Specifications  Accepted 

-  U 
8654.  ('    H.  Mehner.     Methed   of  producing  ammonia 
Jan.  26. 

VIII.- GLASS    POTTERY,  ucd  ENAMELS 

AlTI.M  S.TIOM8. 

1498.  T  Pfister.  Improvements  in  transparent  effects 
of  imitation  stained  glass  by  crystallisation.    Jan.  19. 

1875.  E.  Edwards.  —  From  I.  C.  Janitz,  Germany. 
Improvements  in  down-draught  kilns  for  burning  bricks,  cut) . 
pottery,  and  the  like     Jan',  2 1 

1948.  T.  II.  Stiibbs.  Improved  methods  of  manufacturing 
tile-  and  ..tli.  1  ceramic  ware,  .villi  de-igiis  in  clours  therein 
Jan.  2.'). 

2142.  N.  Browne.— Krom  The  Glashuttenwerke  Alder- 
hutten  A.tii'ii  Gesellsobaft,  Germany,  Improved  bollon 
;..!:!--  blocks  fur  the  construction  ol  walls  pervious  to  light 
(  , .in  1.1.  t .  Specification.    Jan.  27. 

2490.  J  T.  S/ek  Improvements  in  plastic  compositions 
for,  and  in  the  construction  or  manufacture  oi  mi.-,  plates, 
and  block-  1..1  making,  decorating,  or  covering  walls,  floors, 
ceilings,  and  the  like.     Jan.  81. 

2589.  L  II.  Burgess  and  F.  Sheppard.  The  proce--  to 
unite  any  metal  ..1   metallic  alloy  to  glass,  china,  earthen 

ware,  parian,  stone,  01  like  body.      Ecb.    I. 

2727.  E  Moore.  Improvements  in  or  connected  with 
spring  punties  employed  in  the  manufacture  of  articles  ot 
glass.     Eeb.  2. 

J.  II.  Barratt,    An  improvement  in  the  method  of 

sieving    or  sifting    dry  or   liquid    material-  for    the    use    "I 

pnii.rs  and  others.     Feb.  8. 

Couplets:  Specifications  Accepted. 

6347.  A.  II.  Moore  and  J.  \\".  Moore  Equable  firing 
kilns.      Eeb    II 

24,505.  A.  C.  Ttilloch.      Method  and  mean-  forth*  .Irving 
.   of  china  day.     Eeb.  2. 
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IX. -BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications.' 

1319.   P.  Kleber.     Process  for  the  production  of  building 

stones  and  like  articles.     Complete  Specification.     Jan.  17. 

1378.  I'.  M.  Justice. — From  The  Lithosite  Manufacturing 
Company,  United  States.  Improvements  ia  the  process 
of  manufacturing  cemeuts.  Complete  Specification.  Jan.  18. 

1612.  J.  Clarke,  J.  J.  Hewitt,  and  T.G.Stevens.  Im- 
provements in  cement  kilns.     Jan.  20. 

1758.  H.  K.  Bromhead.  Improvements  in  fireproof 
roots  and  floors.     Jan.  22. 

1709.  P.  Kleber.  A  process  for  the  manufacture  of 
fireproof  building  stones,  and  for  the  production  of  cement 
from  the  same.     Complete  Specification.     Jan.  22. 

1875.  E.  Edwards. — From  L.  C.  Jauitz,  Germany.  See 
Class  VIII. 

2003.  L.  A.  Garchey.  Improvements  in  the  manufacture 
of  ceramic  stone.     Jan.  25. 

2018.  J.  G.  Lorrain.— From  M.  Marti,  Hong  Kong.  A 
new  or  improved  composition  for  building  and  decorative 
purposes  and  the  like.     Jan.  25. 

2041.  J.  Boss.  Improvements  relating  to  paving  and 
pavements.     Jan.  26. 

■_' It:'.  X.  Browne. — From  Glashiittenwerke  Alderhutten 
Actien  Gesellschaft,  Oermany.     See  Class  VIII. 

2255.  W.  Wright.  Improved  method  of  seasoning 
timber.     Jan.  28. 

2328.  T.  H.  Redwood  and  A.  J.  de  Hailes.  Improve- 
ments in  fireproofing  wood  and  other  materials.     Jan   28. 

2822.  H.  H.  Leigh.— From  F.  Cohn  and  H.  ii.  B. 
iSrunekhorst,  Germany.  Improvements  in  and  relating  to 
fireproof  ceilings.     Feb.  3. 

2896.  E.  H.  Hurry  and  H.  J.  Seaman.  Improvements  in 
process  and  apparatus  for  the  manufacture  of  Portland 
cement,  parts  of  which  are  applicable  to  other  purposes. 
Complete  Specification.     Feb.  4. 

2905.  J.  Hollick  aDd  G.  Taylor.  Improvements  in  kilns 
used  in  the  manufacture  of  cement  and  like  substances. 
Feb.  4. 

3191.  F.  Bernstein.  A  process  to  produce  a  self-acting 
polish  for  natural  and  artificial  stones,  marbles,  granite,  &c, 
&c,  and  also  to  manufacture  the  same  stones  as  mentioned 
by  artificial  means.     Feb.  8. 

3203.  H.  J.  Harding.  An  improved  process  for  pre- 
paring and  treating  lime,  and  apparatus  therefor.     Feb.  8. 

3376.   W.  Wright.     Au  improvement  in  the   manufacture 
ot  buildiug  blocks  or  bricks  and  the  like.     Feb.  10 


Complete  Specifications  Accepted. 
1896. 

2'J,212.  Petrifite,  Ltd. — From  J.  Steiger.  Manufacture 
of  cements.     Jan.  26. 

1897. 

2195.  A.  Suart  and  G.  W.  Robertson.  Apparatus  em- 
ployed in  the  manufacture  of  paving  bricks  or  tiles.  Feb.  2. 

6413.  D.  Buruess  and  J.  Burness.  Concrete  paving  and 
the  like.     Feb.  2. 

21,921.  C.  W.  Luther.  Way  of  constructing  light  tire- 
proof  building  material  possessed  of  the  quality  not  to  be 
eaten  by  insects,  aud  therefore  specially  adapted  for  hot 
climates.     Dec.  29. 

30,344.  F.  H.  Willis.  Construction  of  fireproof  floors. 
Feb.  16. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

1427.  L.Bonneville.  Improvements  iu  the  manufacture  of 
alloys  or  metal  compounds.     Jan.  18. 

1432.  O.  S.  Garretson.  Improvements  relating  to  the 
smelting  aud  converting  of  metal  ores,  and  to  apparatus 
therefor.     Complete  Specification.     Jan.  18. 

1534.  S.  O.  Cowper-Coles.  Improvements  in  the  treat- 
ment of  zinc-bearing  ores  for  the  obtainment  of  zinc  aud 
other  metals  therefrom.     Jan.  19. 

2049.  E.  J.  Ball.  Improvements  in  the  metallurgical 
treatment  of  auriferous  and  argentiferous  ores  and  sub- 
stances.    Jan.  26. 

2118.  A.H.  Pebrson  and  E.  V.  Pehrsou.  Improvements 
in  moulded  materials  for  use  iu  the  manufacture  of  steel 
castings,  and  in  the  method  of  preparing  the  same. 
Complete  Specification.     Jan.  26. 

2293.  J.  T.  Wainwright.  Apparatus  for  exhausting 
molten  metal.     Complete  Specification.     Jan.  28. 

2567.  G.  Hammond  aud  T.  Flint,  jun.  Solder  and  flux 
for  aluminium.     Complete  Specification.     Feb.  1. 

2638.  E.  J.  Ball.  Improvements  in  the  metallurgical 
treatment  of  metallic  ores  aud  other  metalliferous  substances. 
Feb.  1 . 

2799.  W.  A.  I'.  Werner.  Improvements  in  and  relating 
to  the  metallisation  of  surfaces.     Feb.  3. 

2817.  J.  M.  Gledhill.  Improvements  relating  to  apparatus 
employed  for  melting  steel  or  other  metal.     Feb.  3. 

2878.  J.  A.  Mayes.  Process  of  aud  apparatus  for 
reducing  and  separating  metals  from  ores  or  oxides  of  lead 
and  zinc.     Feb.  4. 

3138.  J.  Swinburne.  Improvements  in  the  separation  of 
metals.     Feb.  8. 

3296.  C.  V.  Burton.  A  process  for  tinning  and  soldering 
aluminium.     Complete  Specification.     Feb.  9. 

3397.  II.  C.  Bull,  C.  P.  Shrewsbury,  aud  F.  L.  Marshall. 
A  new  or  improved  process  for  extracting  gold  and  ether 
metals  from  sea-water.     F'eb.  10. 

3406.  I).  Tschernoff.  Improvements  iu  the  raauufacture 
of  iron  and  steel,  and  in  furnaces  for  that  purpose.     Feb.  10. 

3497.  L.  Liebmanu.  The  production  or  obtainment  of 
metallic  beryllium  from  minerals  containing  it.     Feb.  11. 

Complete  Specifications  Accepted. 
1896. 
23,275.   E.  B.  Parnell,   A.  Smith,  and  C.   E.  Moukhouse. 
Treatment  of  ores,  and  apparatus  therefor.     Jan.  26. 

1897. 

2350.  H.  Wolff.  Preparation  of  zinc  amalgam  con- 
taining aluminium  or  magnesium.     Feb.  2. 

5796.  T.  Koroviue,  N.  Klatschko,  and  .1.  Kerthensou. 
Treating  iron  and  steel.     Feb.  16. 

7021.  La  Societe  desCuivres  de  France.  Obtaining  pure 
copper  in  a  single  operation.     Jan.  26. 

7198.  J.  Cope.     Nickel  or  uickel-alloy  castings      Feb.  16. 

7532.  E.  A.  Ashcroft.  Combined  electrolytic  and 
leaching  treatment  of  zinc  bearing  ores  and  zinc-bearing 
products.     Feb.  9. 

8626.  F.  Moss  aud  S.  J.  Davis.  Process  for  staining 
and  colouring  metals,  and  for  other  suitable  purposes. 
Feb.  9. 

27,717.  W.  Buckley.  Improvements  in  iugots  or  similar 
moulds,  and  to  the  manufacture  of  ingots.     Feb.  2. 

28,568.  C.  M.  White.— From  King,  United  States.  Pro- 
cess of  aunealing  iron  eastings.     Feb.  9. 

28,896.  J.  Rudolphs  and  J.  Landiu.  Method  or  process 
of  extracting  metals  from  pulverised  or  fineh  divided  ores 
or  compounds.     Jan.  26. 


IftC 
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XL— ELECTBO-CHEMI8TBY  ahd  ELECTRO- 
METALLURGY. 

APPLICATIONS. 

1628.  W.  A.  Crowdus.  Improvements  iu  and  relating  to 
secondary  batteries.     Jan.  20. 

1697.  M.  Haa-.  Apparatus  for  the  electrolytic  treatment 
of  bleaching  liquids.     Complete  Specification.     Jan.  81. 

1702.  M.  Reynard.  Improvements  iu  electric  batteries. 
Jan.  21. 

1735.  A.  G.  AdamSOD,  T.  W.  Allan,  and  Allan  aud 
Adamson,  Ltd,  Improvements  in  electrical  accumulator* or 
storage  batteries.     Jan.  22. 

2024.   C.    Koenig.       Improvements    in     and     relating    to 

primary  batteries.    Complete  Specification.    .Ian.  25. 

2080.  E.  (iiglio.  Improvements  in  primary  batteries. 
Jan.  25. 

2189.  .1.  V.  Snerrin.  Improvements  in  secondary  batteries. 
.la. i.  29 

2-115.  II.  Maxim  ami  W.  II  Graham.  Improvement-  in 
methods  or  processes  for  electro  -  thermally  treating 
materials,  and  particularly  with  reference  to  the  manufac- 
ture of  calcium  carbide,  and  apparatus  therefor.     Jan.  29. 

2684.  F  Fisher,  B.J.  Bound,  B.J.  Round, and  A.  Bound. 
Improvements  in  apparatus  for  the  electro-deposition  of 
metals.      Feb.  2. 

2H7I.  W.  II.  Graham.  Improvements  in  electric  furnaces. 
Feb.  I. 

2967.  II.  I,.  Haas,  Improvements  in  electro-depositing 
anodes.     Complete  Specification.     Feb.  5. 

2998.  J    Green* 1      Improvements  in  ami  relating   to 

the  decomposition   of  alkaline  salts   by    electrolysis,  and    in 

apparatus  therefor.     Feb.  5. 

8186,  J.Swinburne.     Electrolytic  treatment  of  sulphides, 

lei,.  S. 

8187.  I  Swinburne.  Improvements  iu  the  treatment  of 
complex  sulphides,     F'eb.  8. 

3192.  E.  de  l'ass.  —  From  La  Compagnie  Klectro- 
Sucriere,    France.      Improved    method   for  the    electrolytic 

treatment  of  suget  juice      Feb.  8. 

8198,  E.  de  Pass  From  La  Compagnie  Electro- 
Sucriere.  France,  Process  for  the  electrolytic  treatment  of 
Sugar  juice.      Fell    - 

8198.  Cecil  Lord  Saunders,  Improvements  in  the  manu- 
facture of  carbons  for  electrical  purposes.    Feb.  8. 

8285  |;  Kennedy  Improvements  in  and  connected  with 
plates  for  electrical  storage  batteries,     Feb.  9, 

8887.  1).  d'Arbel.  Improvements  in  the  production  of 
acetylene  light  by  electrolysis  Complete  Specification, 
Feb.  10, 

8368.  I).  d'Arbel,  Improvements  in  secondary  batteries. 
( lomplete  Specification,     Feb.  10, 

3481  II.  E,  Beach,  Improvements  in  anodes  need  in  the 
electro-deposition  of  metals.    Feb.  11. 

(    (IMII.hTK    Sl'KlIFU'ATlON-    ACCEPTED. 

1896. 

25,086.  .1.  L.  Dobcll.     Electric  batteries.    Feb.  16. 

1397. 

1208.  II  W.  Man, nek  and  A.  II.  Dykes  Secondary 
battery  plate.     Dec.  22. 

■J41H    E.  W.  Uonsou.     For f  electrode  for  gulvanii  oi 

ondarj  batteries.    Jan.  26 

2790.  I..  Bresson  and  I'  Pacotte.  Electric  furnace-  for 
use  in  the  manufacture  of  cilcium  carbide,  applicable  al-o 
tor  obtaining  morals  from  their  salts.    .Ian.  26. 

8596,  J.  B.  Hartley.  -From  F.  W.  Zing-en.  Apparatus 
(.,,  tii,  electro-deposition  of  metals,     Feb.  2. 

1442.  J,  L.  Dobcll.     Electric  batteries      Feb,  16, 

.  s.  F.  Walker.    Primary  galvanic  batteries,    Feb.  16. 


12,028.  B.  W.  Atkinson  and  S.  F.  Walker.  Sulphuring 
carbon  plates  for  galvanic  batteries.     Jan.  26. 

25,400.  E.  Mots  and  H.  F.  Welch.  Electrolytic  process 
and  apparatus  for  the  separation  of  metals  from  their  ores 
and  solutions.     Dee.  22. 

26,141.  C.  A.  Bennert.  Preparation  of  accumulator 
plates.     Dec.  22. 

27,129.  A.  L.  C.  Xodon,  L.  A.  Bretonneau,  aud  1'. 
d'Alton  Slice.  Electrolytic  method  of  and  apparatus  for 
saponification.     Feb.  2. 

29,278,  U.  11.  Lake. — From  C.  Francke,  Germany. 
Plates  or  electrodes  for  electric  accumulators.     Jan.  26. 

29,507.  M.  EngL  Method  of  and  apparatus  for  pro- 
ducing perforated  accumulator  plates.     Feb,  2. 

XII.— FATS,  OILS,    -.si,  SOAP. 
Applications. 
1508.  O.  l'itcairn.    Improvements  in  the  manufacture  of 

soap.     Jan.  19. 

1761.    S.    G.    Kosenblutn    and    The    C nereial    OlOne 

Syndicate,  Ltd.  Improvements  in  the  oxidising  of  oils  and 
iu  apparatus  therefor.     .Ian.  22. 

2801.  (J,  Davies  and  II.  Arrnwsmith.  Improvements  in 
the  manufacture  of  soap.      Feb.  3. 

2836.  II.  Young.  Improved  saponaceous  and  bleaching 
compounds.     Feb.  4. 

8899.  S  G.  Kosenblutn  and  The  Commercial  Oaone 
Syndicate,  Ltd.  Improvements  in  or  relating  to  the 
bleaching,  purifying,  refining,  and  hardening  of  animal  and 

vegetable  fats  and  wave-.      Feb.  10. 

8568.  j.  Frankenberg.  A  device  for  napping  ot  sepa- 
rating fatty  or  like  matter  from  waste  liquids.     Feb.  12. 

3585.  (>  Pommerhanz,  C.  Bistic,  and  v.  Nobaok.  Im- 
provement- in  the  production  of  fats  suitable  for  lubricating 
purposes.     Feb.  12. 

C'OMI'LBTE    SPECIFICATION*    AOOBPTBD. 

1897. 

2662.  W.  E.  Pearson.  Production  of  prepared  tar, 
mineral,  and  other  oils  for  pharmaseutioaf,  veterinary. 
technical,  and  other  purposes.     Feb.  '■' 

7228.  P.  Villain.  Manufacture  of  scented  antiseptic, 
medicinal,  or  multi-coloured  ot  variegated  soap,  and 
machinery  or  apparatus  then  lot       Feb.  9. 

9799,   B.  W.  English.     Apparatus   for  bleaching   linseed 

oil.    Feb.  -■ 

14,241.  I.,  i. rote.     Bleaching  soap.    dan.  23. 

II     Hani-    and    II.  Hani-,   Sons,    ami    Co.,    I. Id. 

Manufacture  of  soap  tablets.    Jan.  12. 

XIII. -FAINTS,  PIGMENTS,  VABNISHES, 
RESINS,  INDIA-BUBBEB,  En  . 

Applii  vt ton 

1384.  1'.  S.  It.  Seotl  aud  T.  Hawkins.  Improvements 
in  the  manufacture  of  pigments  foi  paints,  dyes  Maine, 
and  the  like.    Jan.  18. 

■jlll     M    .1.   A.    F.  Maurice.       Improved    process    of 
extracting  gutta-percha  from   trees  and  plant-  furnishing 
the  same.     Filed  Jan.  26,     Date  applied  lor  Jul}   29.18 
living  date  ol  application  In  France. 

248  I.I.  Shorey,  W.  <>  ('ollingwood,  and  E.  l-'ig:-. 
Qmsine  enamel.    Jan.  31. 

2558.  S.  Wanirr  ami  (  .  I.  W.  Perry.  An  impro  ed 
anti-fouline  OOmpOHtlOD  for  ships'  hot  torn -or  the  like.  Feb.  I  . 

2832.  C.O.WebW.  Improvements  in  the  manufacture 
of  laki  pigments.     Feb,  i 

2887    C.Ives,     Plastic  compositions,     Feb.  4. 

1081.  P.  I..  tVuilehoom.  kn  Improved  pigment  or  paint 
material.      Feb.  7. 
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3160.  A.  J.  Boult.— From  IS.  G.  Work  ami  J.  F.  Palmer, 
United  States.  Improvements  in  or  relating  to  the  treat- 
ment of  robber.     Complete  Specification.     Feb.  8. 

3394.  P.  C.  D.  Castle.  Process  for  making  vulcanite 
from  a  vegetable  substance,  with  and  without  the  addition 
of  rubber.     Feb.  10. 

3582.  G.  Bischof.  Apparatus  for  churning  white  lead 
and  oil  into  pasty  condition.     Feb.  12. 

Complete  Specifications  Accepted. 
1897. 

6324.  T.  C.  Sanderson.  Manufacture  of  white  lead.  Feb.  2. 

20,531.  T.  Thompson.  Waterproofing  compound  or 
composition.     Jan.  26. 

21,398.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fahrik,  Germany.  Manufacture  of  alizarine  lumps. 
Feb.  16. 

22,867.  H.  L.  Hates.     An  improved  paint.     Feb.  16. 

29,635.  S.  Hansel  and  E.  Hornung.  A  waterproof  coat- 
ing and  impregnating  substance,  and  a  process  for  the 
manufacture  of  the  same.     Jan  26. 

30,242.  A.  H.  Eyles,  H.  S.  Rapelyo,  and  A.  Applegatc. 
Manufacture  of  carbonate  or  sulphate  of  lead.     Feb.  16. 

XIV.— TANNING,  LEATHER,  GLUE,  axh  SIZE. 
Applications. 

2330.  J.  Millwater  and  A.  MeMaster.  Improved  means 
and  apparatus  for  staking  and  grounding  leather.     Jan.  28. 

2400.  R.  Brauer.  An  improved  manufacture  (if  glue. 
Complete  Specification.     Jan.  29. 

2872.  E.  E.  M.  Payne,  J.  Pullman,  and  E.  E.  Pullman. 
Improvements  in  the  process  of  leather  dressing.     Feb.  4. 

2873.  E.  E.  M.  Payne,  J.  Pullman,  and  E.  E.  Pullman. 
Improvements  in  the  process  of  liming  furs,  hair.  skiD, 
skins,  hides,  pelts,  or  parts  thereof.     Feb.  4. 

3177.  H.  H.  Lake.— From  C.  Francis,  Fiji  Island*.     Im- 
provements   in   and  relating  to  the  production  of   tannin 
Feb.  8. 

Complete  Specifications  Accepted. 
1897. 
1442.   W.  J.    J.    Hawkins.      Printers'    roller    composition 
or  the  like.     Jan.  26. 

6769.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Kriining.      .See  Class  XXI. 

XV.— AGRICULTURE  AND  MAXUREs. 
Applications. 

1435.  G.  O.  J.  Schiiler.  Improvements  in  the  production 
of  double  superphosphates.     Jan.  18. 

1541.  O.  Imray. — From  Bauer  and  Co.,  Germany.  Albu- 
men preparations  soluble  in  water  made  from  glvcerino- 
phosphates  and  albuminoids.     Jan.  19. 

Complete  Specifications  Accepted. 
1897. 
5574.   H.  E.  Newton.— From  A.   Carou.     Increasing  the 
growth  of  cereals  and  their  yield  by  means  of  bacteria,  and 
a  method  for  developing  and  conserving   the   latter  on  a 
large  scale.     Jan.  26. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

1285.  C.  D.  Abel.— From  E.  L.  Erben,  Germany.  Im- 
proved process  for  the  refining  of  raw  sugar.  Complete 
Specification.     Jan.  17. 

2287.  M.  Riegel  and  J.  A.  Rose.  Process  for  the  pro- 
duction of  casein  compounds  and  casein  derivatives  soluble 
in  water.     Complete  Specification.     Jan.  28. 

2486.  E.  B.  Le  Beuf.  Improved  process  and  apparatus 
for  the  rapid  refining  of  sugar.     Jan.  31 . 


2890.  J.  F.  Criddle.  Improvements  in  vegetable  syrups. 
Feb.  4. 

3081.  G.  B.  Ellis. — From  Societe  Chimique  des  Uslnes 
du  Rh6no  anciennement  G.  P.  Monnet  et  (artier,  France. 
Improvements  in  the  production  of  saccharin.     Feb.  7. 

3192.  E.  de  Pass.— From  La  Compaguie  Electro  Sucriere, 
France.     Sre  Class  XL 

3193.  E.  de  Pass. — From  La  (ompagnie  Eleetro-Sucriere, 
France.     See  Class  XI. 

5242.  E.  I).  Smythe.  Apparatus  for  reclaiming  crystal- 
lised syrups.     Jan.  26. 

Complete  Specifications  Accepted. 
1897. 
7861.  M.    Sachs.     Separating     impure     sugar     at     one 
operation  into  crystallised  sugar  and  molasses.     Feb.  9. 

18,429.  L.Sternberg.  Extraction  of  sugar  from  mola.-ses 
by  the  use  of  barium  compounds.     Feb.  2. 

26,985.  J.  Peeters.  Process  for  the  production  of  new 
vegetable  extracts  and  new  vegetable  peptones  of  com- 
mercial utility  by  the  transformation  of  all  kind-  of  yeasts 
and  these  new  products  of  commercial  utility  themselves. 
Jan.  26. 

XVII.— BREWING,  WINES,  SPIRITS,  En  . 

Application-. 

2031.  H.  Georgin.  An  improved  process  for  the  manu- 
facture of  beer  by  the  sterilisation  of  the  worts  in  the  vat 
during  the  boiling.     Jan.  25. 

2782.  M.  J.  F.  Saladin.  Apparatus  for  germinating 
barley  and  otber  cereals  for  use  in  breweries,  distilleries, 
and  the  like.     Feb.  3. 

Complete  Specifications   Accepted. 

1897. 

4089.  L.  Maiche.  Process  for  the  purification  >f  spirit 
Feh.  16. 

4612.  D.  A.  lilair.     See  Class  I. 

6343.  E.  G.  Major-Lucas.  Apparatus  for  separating 
beer  from  yeast.     Jan.  26. 

S080.  B.  J.  B.Mills.— From  A.  Dalmote.  Diastatie  pre- 
paration to  be  employed  iu  the  manufacture  of  bread  and 
other  foods  and  beverages,  and  to  be  used  as  an  aid  to  di- 
gestion.    Feb   16. 

19,858.  A.Colette,  jun.  Extraction  of  alcohol  by  sac- 
charification  and  fermentation  by  mucedinea-,  and  apparatus 
therefor.     Feb.  16. 

26,520.  G.  Delory.     Manufacture  of  beer.     Feb.  2. 

26,985.  J.  Peeters.     .See  Class  XVI. 

28,579.  C.  Schmitz.  Process  and  apparatus  for  producing 
beer  wort  from  malt  flour.     Feb.  9. 

30,208.  V.  Lapp.  Process  for  the  manufacture  of  non- 
alcoholic beer.     Feb.  9. 


XVIIL— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

B. — Sanitation. 

2679.  J.  P.  van  Gelder  and  P.  van  Gelder.  Improve- 
ments in  apparatus  for  collecting  and  sorting  waste  pro- 
ducts, and  generally  for  purifying  air  or  other  gases. 
Feb.  2. 

2749.  F.  P.  Candy.  Improvements  in  aud  in  connection 
with  the  purification  of  sewage  and  impure  waters.     Feb.  3. 

3338.  F.  P.  Candy.  Improvements  iu  the  purification  of 
sewage  and  polluted  waters.     Feb.  10. 

3450.  F.  M.  Spence  and  I).  D. Spence.  Improvements  in 
the  treatment  of  sewage.     Feb.  !lt 
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C. — Disinfectants. 

1723.  E.  Fournier.  A  new  or  improved  disinfectant. 
Complete  Specification.     Jan.  31. 

2407.  R.  Ebrbardt.  Improvement?  in  the  manufacture  of 
antiseptic  soape  containing  mercury  albuminate.  Complete 
Specification.     Jan.  29. 

Comiietk  Specifications  Accepted. 

.1. — Foods. 

1897. 

4730.  B.  L.  Ryder,  Apparatus  for  the  preservative 
desiccation  ol  M-getnblc  and  animal  substances.      Feb.  2. 

8080.  B.  J.  B.  Mills.— From  A.  Dalmote.  Set  Clasa 
\\  II 

B.— Sanitation. 
1897. 
580:'..  W.  M.  Ducat.    Purification  of  water,  sewage,  and 
other  foul  liquids.    Feb.  9. 

6316.  A.  Apps.  Sterilising,  purifying,  and  deodorising 
receptacles  for  beverages  and  other  materials.    Jan.  26. 

XIX— PAPER,  PASTEBOARD,  Etc. 

Applications 

1708.  C.  II.  Soman.  Improvements  in  and  in  tin- 
manufacture  of  artificial  ivory.     .Ian.  21. 

1749.  J.  Hargreaves  and M.  Dnxbnry .  Improvements  in 
the  method  of  damping  paper  daring  the  process  of  manu- 
facture, and  in  apparatus  tor  effecting  the  sume.    Jan.  22. 

■J7.ii>  A .  I.  ('.  Nodon,  I,  \.  liretonm  ail,  and  P.  d'  Alton 
Shee.  A  in  m  or  improvedmethodof  manufacturing  papier- 
mache  and  the  like.      Feb.  8. 

i  nMri.KTi.  Speoifii  ition   Accepted. 
1897. 

1890.  D.  Pearson  and  D,  N  Bertram.  Paper-pulp 
refining  engines.    Jan.  26. 

XX.— FINK    CHEMICALS,    ALKALOIDS. 

ESSENCES,    iM)   EXTRACTS. 

Applications. 

1897.  II.  K.  Newton. — From  The  Farbenfabriken  vormals 
i  .  Bayer  and  Co.,  Ger ny.    A  new  process  tor  the  pro- 


duction of  albmnoses. 

1989.  J.  I'.  Lloyd. 


Jan.  1 1. 

An    improved    method    of   obtaining 


the  salts  of  nicotine  or  kindred  alkaloids  in  a  concentrated 

stale    from    the    ii'»rtiililr    substances    which    contain   them. 

Complete  Specification.    Jan,  25, 

2224.  II.  J.  II.  Kenton.  A  procc  —  for  the  production  of 
salts  of  diliydroxytartaric  acid.      .Ian.  27. 

2608.  II.  II.  Lake.— Krom  the  firm  of  Lepetit,  Dollfus, 
and  Gansser,  Italy,  Improvements  in  the  preparation  of 
extracts  of  tannin.    Feb.  i . 

2882.  ii.  k.  NcAton. —  from  The  Farbenfabriken  vormals 
F.  Bayer  and  «  to  .  Germ  inj  .  The  manufacture  or  produc- 
tion of  a  pbar teutical  compound.     Feb    • 

:io0o.  A.  W.  Shirley  improvements  in  or  connected 
with  menthol  cones     Feb,  5 

3020,  W.  II  clan-,  \  Ree,  and  L.  Marchlewski.  Im- 
i  rovements  in  the  manufacture  of  saccharine.     Feb.  7. 


3391.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Raver  and  Co.,  Germany.  A  new  process  for  the  pro- 
duction of  albnmoses.     Feb.  10. 

Complete!  Spbctfh  itions  Accepted. 

1897. 
66,"i.,    II.  i  ippermann  and  R.  Goebde.      Formic  aldehyde 
compound^,  and  processes  of  preparing  the  same.     Jan.  36. 
7841.  J.     V.    Johnson. — From    C    F.     Boehringer   and 
Soehne.     Feb.  9. 

3308.   K.    Richard.       Vaporising    apparatus    suitable   for 
converting  methyl  alcohol  into  formic  aldehyde       Feb.  16. 
17,169.   A.   F.    I.lobet.      Manufacture   of  milky   juice  of 
Keb.  2. 

XXI.— PHOTOGRAPHY. 

Aft  ligations. 

1  136.  11    Rheinlander.     Improvements  in  manufacturing 
films  for  animated  photography.     Jan.  19. 
j.'iT".  J.  Ii.   J.  Sekutowicz.     A   process    for    the  direct 

trail-formation  of  a  photographic,  calcographie.  or  pellicular 

autographic  plate  into  pbotoplastio  reliefs,     Feb.  I, 

8257.    i  .    Henry.      Smokeless    magnesium    powder   for 
photography,    and    apparatus    for    employing    the    rami 
Feb.  9. 

i  "mii  i  1 1   Sir iTione  Ac  bpted. 

1897. 

0,  Imray. — From  The  Farbwerke  vormals  Ueister, 

Lucius,    and     limning.     Prepared    sensitised    leather    for 

photographic  purposes,     Feb.  16. 

2s,. co;.  J.  iiaiitv.     Photographic  developers.     Feb   1C 

29)632.  A    \\  ii--      Method  of  and  apparatus  fbi  igniting 

Sash    powder    in    taking    photographs  bj    artificial    light. 

Feb.  16. 

30,115.  V.  1.  Feeny. — From  F.  von  Bentivegni,  lluited 
State-.      Process    of   applying    colours    to    photographs, 

Feb.    1C. 

\\ll      RXPLOSIVES,  MATCHES,  In  . 

A  iii  n  v  nOHB, 

1389.  J  Plummer.  \n  improvement  in  the  manufacture 
of  water-absorbing  explosives.    Jan.  18. 

1629,  II.  II.  Lake.— From  Explosivstofl  werke  Spiralil 
Gesellschafi  mil  beschrankter  Haftung,  Germany,  Im- 
provements in  explosive,     Jan.  I 

1681.  I.  Gathmann  and  E,  Gathmann.  Improvements 
in  safety  fusee  for  high  explosive  shells.  Complete 
Specification.     Jan.  20, 

16 50,  The  Hon,  U.  W.  II  Rodney,  improvements  in 
fog  signals.    Jan.  9 1 

2264.  A.  de  Stubenrauch,  Improved  process  of  maiu 
facturiug  smokeless  gunpowder,     Jan.  28, 

2403.  s.  .1    von  K Li.     Safety  explosive     Jan.  29. 

2412.  E.  Guroviu  and  M.  Hale  Process  For  rendering 
more  effective  lead  oxide-hyposulphite  as  constituent  pan 
for  priming  or  firing  compounds.     Jan.  29. 

2780.  1).  (>.  Fits-Gerald.  A  non-inflammable  pyroxylin 
compound,    Fi  b,  2 

28  9,  J.  G.  Dixon.  Improvements  in  detonators  for  fog 
signalling,     Feb.  :t. 

1088,  E.  s.  (lark.  Improvements  iu  or  relating  an 
explosives  or  explosive  charges  for  use  in  artillery  and  For 
other  purpose-.      Feb.  7. 
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B.Sc,  M.A.  .  i         XX. 
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NOTICES. 

Collective  Index. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  half  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work. 

The  prices  ate  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on  the  Society's  List, 

Each  copy  10s. 

To  Subscribers „       12s.  6d. 

To  others , .         „         15s. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  iu  which  case  no  reprints  can 
be  furnished  to  the  author. 


Telegrams. 
The   code   address  of   Palace    Chambers  is  "  Palatable, 
London,"    and   the  Society's  number  is   59.     Hence  tele- 
grams  need  only   be  addressed   "  59,   Palatable,  London," 
without  words  "  Society  of  Chemical  Industry." 


Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  Nottingham 
on  the  13th,  11th,  and  15th  July  next.  A  Programme  is  in 
preparation.  Tickets  of  Membership  will  be  issued  in  time 
for  the  meeting. 


LIST  OF  MEMBERS  ELECTED  23rd  MARCH  1898. 
Clarke,  J.  F.  Wyllie,  Messrs.  J.  and  1!.  Tennent,  Wellpark 

Brewery,  Glasgow,  Brewery  Proprietor. 
Cranfield,  Wm.,  5,  Second  Avenue,  Halifax,  Yorks,  Teacher 

of  Chemistry. 
Eavenson,   Albau,    2013    Vine    Street,   Philadelphia,    Pa., 

U.S.A.,  Soap  Works  Chemist. 
Falding,  F.  J.,  Aldrich  Court,  15,  Broadway,  New  York 

City,  U.S.A.,  Chemical  Engineer. 
Fowler,  Theo.  V.,  Buffalo   Chemical  Works,    Abbott  Road, 

Buffalo,  N.Y.,  U.S.A.,  Chemical  Works  Manager. 
Hallinger,   Myrven   J.,  Box   159,  Jackson,    Ohio,    U.S.A., 

Chemist. 

Harman,  Edw.  A.,  Elsinore,  Gledholt,  Huddersfield,  Gas 
Engineer. 

Hersey,  Milton  L.,  Montreal,  Canada,  Analytical  and  Con- 
sulting Chemist. 

Heslnp,  Oliver,  55,  Sandown  Lane,  Wavertree,  Liverpool, 
Analytical  Chemist. 

Jones,  Martin  L.,  13,  West  Scotland  Street,  Kinniug  Park, 
Glasgow,  Metallurgical  Chemist. 

Kemball,  Chas.  F.,  16,  Atwood  Square,  Jamaica  Plain, 
Boston,  Mass.,  U.S.A.,  Chemical  Works  Manager. 

Longstaff,  Jas.  P.,  Chemical  Department,  University  New 
Buildings,  Edinburgh,  Assistant  (Chemical  Depart- 
ment). 

MacCallum,  D.  A„  14,  Melville  Street,  Pollokshields, 
Glasgow,  Chemist. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


Metz,  Abraham  L.,  Medical  Department,  Tulane  University 
of  Louisiana,  New  Orleans,  U.S.A.,  Professor  of 
Chemistry. 

Mitchell,  G.  D.  H.,  c/o  S.  S.  White  Dental  Manufacturing 
Company,  Prince's  Bay,  Stateu  Island,  N.Y.,  U.S.A. v 
Chemist. 

Moore,    Byron   L.,  c/o   N.    W.   Fertilising  Co.,    45th   and 

Center  Avenue,  Chicago,  111.,  U.S.A.,  Chemist. 
Pankhurst,  Dr.  R.  M.,   10,  St.  James's  Square,  Manchester, 

Barrister-at-Law. 
Richardson,  C.  Gordon,  c/o  N.Y.  Chemical  Refining  Co.,  38. 

Park  Row,  New  York,  U.S.A.,  Consulting  Chemist. 
Saxe,  Sigmond,  108,  Fulton  Street,   New  York  City,  U.S.A., 

Manufacturing  Chemist. 
Simon,  Dr.  Alf.,  12,  Allee  Strasse,  Saarbriicken,  Germany. 

Chemical  Engineer. 
Smith,  E.   Shrapnel!,   35,   Botanic  Road,   Wavertree  Park, 

Liverpool,  Chemical  Engineer. 
Styles,  R,  Curling,  Knockhall,  Greenhithe,  Kent,   Analytical 

Chemist. 
Taylor,  B.  Franklin,  Inter-State  Cotton  OH  Co.,  Augusta, 

Ga.,  U.S.A.,  Manufacturing  Chemist. 
Taylor,  Jas.  M„   7,   Lidderdale   Road,   Seftou   Park,  Liver- 
pool, Analytical  Chemist. 
Vaux,  Cuthbert,  11,  Thornhill  Park,  Sunderland,  Brewer. 
White,  Alf.    H.,    413,    East   Liberty   Street,    Ann   Arbor, 

Mich.,  U7.S.A.,  Instructor  in  Chemical  Technology. 
Whichelo,    Matthew    A.,    Clydesdale,    Enfield,    Middlesex, 

Aerated  Water  Manufacturer. 
Williams,  Walter  A.,  Buckingham,   Prov.  Quebec,  Canada, 

Chemical  Manufacturer. 
Young,  J.  W..   14,  Westmoreland  Terrace,   Newcastle-on- 

Tyue,  Inspector  under  Alkali  Acts. 

MEMBERS  OMITTED  FROM  LIST. 
Allen,  E.  W.,  Lea  Mount,  Glossop,  Paperstaiuer's  Manager. 
Bird,  A.    W.,  26,    Westbourne   Terrace   Road,  W.,  Works 

Engineer. 
Shaw,  H.  Dixon,  Bond  Street,  Dewsbury,  Yorks,  Analytical 

and  Consulting  Chemist. 

CHANGES  OF  ADDRESS. 

Appleton,  H.  A.,  l/o  Middlesbrough ;  27,  Lovely  Lane, 
Warrington. 

Bailey,  Walter  P.,  l/o  Sc-gismondo  Moret  ;  Fabrica  d<- 
Productos  Amoniacales,  2a  Aguada,  Cadiz,  Spain. 

Bannister,  R. ;  Journal-  to  59,  Tregunter  Road,  South- 
Kensington,  >>.W. 

Barlow,  C.  W.,  l.'o  Brooklyn  ;  96,  Greene  Street,  New  York 
City,  U.S.A. 

Barnes,  Jos.,  l/o  Marl  Terrace  ;  Marl  Bank,  Manchester 
Road,  Accringtou. 

Berwick,  D..  l/o  Liscard;  23,  Victoria  Street,  West  Brom. 

wich. 
Braithwaite,   J.   ().,  l/o  Twickenham;   Cloou-Avon,   High, 

Street,  Chingford,  Essex. 
Brookes,  E.  A.,  l/o   Didsbury  ;  c/o  Thos.   Boyd   and   Co., 

Levenshulme  Printworks,  near  Manchester. 
Butters,  Chas.,  l/o  Johannesburg  ;  c/o  II.  Militz,  20,  Bishops- 
gate  Street  Within,  E.C. 
Crake,    Wm.,    l.o     Attercliffe ;      397,    Staniforth      Road, 

Sheffield. 
"  Dingler's  Journal,"  1  o  Carlsruhe;  Herrn  A.  Bergstr.isser, 

Verlagsbuchhaudlung,  Stuttgart,  Germany. 
"  Farber  Zeitung,"   Dr.    Adolf  Lehne,   l/o   Mttnz   Strasse  ; 

Colonie  Grunewald,  bei  Berlin. 
Graham,  W.  H.,  l/o  Trowbridge;  30,  Romola  Road,  S.E. 
Hatschek,  M.,  l/o  Fulham  ;  41,  Montserrat  Road,  Putney, 

Hill,  Sydney  ;  Journals  to  c/o  Blundell,  Spence,  and  Co_ 
Ltd.,  Hull. 

Uiuman,  B.  C,  l'o  London;  Mannsville,  Jefferson  Co- 
NY.,  U.S.A.  ' 
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Job,  Kobt.,   l/o  Franklin  Street;  638,    North    6th   Street, 

Reading,  I';'.,  U.S.A. 
Lawrence,  Jas. ;    Journals  to  Repaono  Chemical   Work?, 

boro'j  N.J.,  CTJ8.A.,  Assistant  Manager. 
Manas   Frank;  Journals  to   P.O.Box  507,  Peterson,  N.J., 

McNaughtan,  W.,  1  o  North  Woolwich;  92,  Calder  Street, 

Glasgow,  S  8. 
Mansbridge,  Win.,  1  o  London;  Vereenigde  Zeepfabrieken, 

Rotterdam,  Holland. 
Marshall,  Wru.,  lo  Java  \  56,  Primrose  Mansions,  Battersea 

Park,  S.W. 
Martin,  T.   Ti.  mills,  1  o  I'ilbarra  j  Bamboo  Creek,  North- 

Wesl  Australia. 
Maxim,  Hudson,  l/o   Norwood  Road;  Claremont,  47,  Effra 

Koad,  Brixton,  S.W. 
Pitblado,  I..  1  o  India;  11,  Randolph  Terrace,  St.  Nimans, 

MIL'.   N.H. 

Preston,  E.  8.,  l/o  Victoria  Grow  j  63,  Drayton  Gardens, 

Soi. ill  Kensington. 
Righv  ,  J.  >  .  1  o  Liverpool ;   Huntley  Lodge,  Flint. 
Schidrowitl,  P.,  1  0  Nutting  Hill;  57.  Chancery  I.ane,  W.C. 
Sill.  T.  T..  I  o  Weston  ;  c  o  United  Alkali  Co.,  Ltd.,  Flint. 
Bkvortzoff,    B.    N.,    l/o   Moscow;  c/o   Oushkoff  and   Co., 

Elabonga,  Government  of  Viatka,  Russia. 
Bnoderland,  A.;  Journals  to  84,Hainwortb  Wood  Road, 

Ingrow,  Keighley. 
lownsend,    ('.    I'.,  Vo  Clapham;    Basted   Cottage,   near 

Wrotham,  Kent. 
Willdigg,     a      1.1"    Ford    Cottage;     Granton    House, 

t  loventry. 
Witt.  Dr.  i  it'to  N.,  1  o  W.sten. 1  ;  Siegiuundshof  21,  Berlin, 

N.W. 
Woolworth,  J.  G.,  i/o  Foiii.tain  Street;   435,  Angell  Street, 

Providence,  R.I.,  U.S.A. 

CHANGE   OF   ADDRESS    REQUIRED. 
Biggin,  W.  II.,  1; <>  Hopefleld,  Bolton-le-Moors. 

Holliday,  Tin  b.,  Huddersfield.     March  1-t. 

Hurter,  Dr.  P.,  Holly  Lodge,  Cressington  Pnrk,  Liverpool. 

March  5th. 
Langbeck,  II.  W.,  The  Park,  Longhton,  1  —  »      Varch  6th. 
Lasting,  Dr.  11..  19,  i'ark  Place,  New  Jfork,  U.S.A. 

Napier.  .1.1-  .   B9,  1. on, Ion  Koad,  [pswich.       March   17. 

Pritcuard,  W.  s.,  Farnworth,  Widnes.     Febiuary  16lb. 

iLibripool  <$tttfon. 

Muting  held  Wedneeday,  February  22rd,  1898. 


l.n.    i  .    \.    l.c. iin    IN    l  ill    i  11  HE. 


1  ill    m  IMPOSITION   in 
\nii  i;.\w 


in m an  SUG  m: -«  a.m: 
-i  G  \i:-. 


11V    .1.     UIIIK     1  I    \  I  III  K.    PH.D        II 

DuBWfl  the  last  three  years   I   have   b  rrj 

out  for  the  Government  of  India  a  number  of  investigatii  ns 
relative  lo  [ai  cane  in    India    nnd      1 1 

mam  "  -ir- 

In  introducing  this  subject  of  the  Indian  Sugar  Cane 
[ndustrj  to  your  notice,  1  wish  to  refer  very  briefly  lo  the 
areas  involved  and  the  methods  of  cultivation,  \  . 

—  The  average  area  under  this  crop  iu  India  is 
rery  consi  follows: — 

Punjab 347.000 

u ,  it  l'r  mii  ,  ■  anil  iin, it, 

.1 1.01 

mice i 

Bombay '■■ 

Hi 

Although  there  i-  such   a   large  proportion  ol   the  total 

ted  in  the  North-Wesl    Provinces   and  Bengal,  the 

nevertheless   verj    well  distributed  through   the 

[nd    din  many  parts   every  village  ha-  al   leasl 

i  two  small  plots  of  can  !. 


Exports  and  Imports. — The  trade  returns  show  that 
India  exports  an  average  of  63,000  tons  of  sugar,  valued  at 
Rx.  845,000,  and  imports  185,000  tons  per  annum,  valued 
at  Rx.  3,045,000.  There  is  thus  a  nett  import  of  some 
72,1  00  '"lis. 

Hut  this  amount  is  inconsiderable  in  comparison  with  the 
total  amount  of  sugar  produced.  The  outturn  of  raw  sugar 
varies  (rom  about  1  ton  up  to  some  4  tons  per  acre.  This 
latter  is.  however,  only  realised  in  those  parts.  Bach  as  the 
Bombay  Deecan,  where  the  crop  is  heavily  manured. 
In  many  parts  the  system  of  cultivation  is  bad.  and  the 
amount  of  mannn  I  -mall  ;  the  outturn  then  fall- 

to  from  A  ton  to  possibly  2  tons. 

i  ultivation. — In  reference  to  the  cultivation  of  the  cane,  1 
shall  only  mention  thai  generally  the  crop  is  grown  either 
on  the  flat,  as  in  the  ease  of  a  cereal  crop,  or  on  ridges,  as 
one  does  for  potatoes  oi  root-  in  this  country.  The  w 
India  practice  of  planting  three  cuttings  together  in  [lit- 
is but  little  employed. 

The  crop  has  to  be  artificially  irrigated  'luring  the  hot 
weather,  and  iu  all  experiments  which  have  been  carried 
out  at  the  farms  to  test  the  point,  the  advantage  of  growing 
the  crop  on  ridges,  in  which  case  the  stem  i-  always  kept 
out  of  the  irrigation  water,  has  been  made  manifest  by  an 
increased  crop. 

Manufacture. — 'Ihe  crop  is  nearly  always  an  I]  to 
19  month-'  one  iu  India.  <  titling  commence-  when  the 
top  leaves  begin  to  turn  yellow,  and  since  the  whole  of 
the  crashing  and  boiling  of  the  juice  is  carried  out  by  the 
cultivators  themselves  with  small  appliances,  the  operations 
continue  for  about  n  couple  of  months  in  any  one  part. 

A  few  WOtds  descriptive  of  these  appliances  will  not  lie  out 
of  place  here,  since  the  conditions  under  which  the  industry 
is  carried  on  will  then  be  more  perfectly  appreciated. 

Mills. —  l'ntil  some  15  or  80  years  ago  the  mills  em- 
ployed were  either  of  wood  or  wood  and  stone.  Thej 
were  of  three  types.  One  consisted  of  two  borisontal 
wooden  rollers.    The  power  «as  obtained  from  one  or  two 

bullocks  which   turned  a  lever  arm.  and    the  perpendicular 

motion  thus  obtained   was   converted  into  horizontal  by 

mean-  of  a  horizontal  toothed  wheel  working  into  a  perpen- 
dicular one.  The  whole  machine  was  naturally  somewhat 
cumbrous,  and  thi  lens  which  I  hive  seen  at  work 

were  very  imperfect  machines  indeed. 

\  second  description  of  wooden  roller  mill  is  employed 
in   the    Bombay  Presidei  U       consists    of   three   perpen- 

dicular wooden  roller-.  The  bullock  power  i-  transmitted 
directly  from  the  lever  arm  to  the  centre  roller,  and  from 
this  to  the  others  through  a  helical  gearing.  The  cane  is 
put  in  on  one  side  1"  '  '  '    of  roller-  ami  i-  passad 

back  again  i  etween  the  second  and  third  rollers,    This  mill, 

when   well   sei  up,  i-  said  to   do  verj    good    work.     It 

the  cam\  and  it  is  a  wonderful  example  ol 

a  powei ful  » 1,  Bui   the  friction  most 

vei\  great  nulled,  and  it  is  difficult  to  keep  such  s  machine 
sweet  and  clean,  It  is  being  replaced  bj  the  iron  mills, 
which  1  shall  present!]  describe,  though  much  more  slowlj 
than  has  been  the  ease  with  the  othi  t  wooden  m 

The  third  wooden  contrivance  whioh  has  been  extensively 
employed  for  emi  is  not  a  roller  null  stall,  but  a 

pestli  and  mortar  arrangement  i  a  machine  which  is  still 
universe  I  y  employed  for  •  rushing  oil  -eels.  The  mortal  is 
of  either  stone  or  wood,  and  has  n  hole  in  the  side  neai  the 

bottom  Oi  the  cavity  for  the  liquid  to  pn-s  out.     'I  lie    pi 

StS  of  B  long  wooden  beam,  which  is  turned  by  a 
bullock  ;  pressure  i-  given  bj  a  man  sitting  on  o  horizontal 
beam  which  is  attached  to  it.  1  have  nol  had  an  oppor- 
tunity to  te-i  tin  power  of  this  machine  for  cane. 
It  presses  oil  seedi  rely  well  for  such  a  con- 
trivance. Ihe  oil  cake  containing  from  10  to  15  per  cent,  of 
oil.  But  although  it  may  1  ed  earn-  fairlyweU.it 
is  a  machine  which  could  not  be  kept  clean,  and  much 
BUgST  luu-t  have  bei  n  lo-t  hy  felon  nMtioii 

The-,  crude  wooden  appliances  have  been  replaced  in 
mo-t  parts  ol  India  by  small  iron  mills,  consisting  of  two  or 
three  perpendicular  rollers,  about  13  to  18  ins.  high 
6  to  10  ins.  in  diameter,  which  are  driven  bj  bullocks 
through  a  1.  \.  i  aim.  and  there  can  be  no  doubt  that  thi9 
ctange  hai  roving  of  many  thousand  tons  of  sugar 
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per  annum  to  the  cultivators.  Those  interested  in  Indian 
agriculture  have  to  thank  Messrs.  Burrows,  Thomson,  and 
Mylne,  of  Behar,  for  perseveringly  urging  the  advantages 
of  the  iron  mill  for  some  20  years,  before  it  became 
generally  acknowledged  and  employed. 

It  will  be  sufficient  to  add  here  that  with  these  mills 
from  100  lb.  to  500  lb.  of  cane  can  be  crushed  per  hour, 
and  that  one  up  to  four  bullocks  are  employed  at  a  time. 

Evaporating  Pans. — For  the  evaporation  of  the  juice, 
open  iron  pans,  generally  of  greater  depth  than  width,  were 
until  recently  employed.  Xow  shallow  pans,  measuring 
5  to  8  ft.  in  diameter  and  from  4  to  8  ins.  deep,  have  been 
adopted  in  many  parts,  this  again  being  a  distinct  improve- 
ment. Steam  vacuum  pans,  such  as  are  employed  in 
refineries,  are  of  course  unknown  to  the  Indian  Ryot. 
From  200  to  1,000  lb.  of  juice  is  evaporated  at  one  time  in 
the  shallow  pans  referred  to. 

Skimming. — The  scum  which  forms  on  the  surface  of 
the  juice  when  it  is  boiling  is  skimmed  off  by  an  iron,  or 
sometimes  wickerwork,  sieve. 

Crude  Sugar. — In  most  parts  of  India  the  juice  is 
boiled  down  until  so  little  water  is  left  in  it  that  it  will 
solidify  on  cooling.  The  pan  is  removed  from  the  fire  and 
allowed  to  cool,  but  before  the  mass  is  quite  solid  it  is 
transferred  to  a  mould,  and  there  allowed  to  remain  until 
quite  hard.  This  sugar  has  a  colour  varying  from  yellow 
to  very  dark  brown,  according  to  the  amount  of  care 
which  is  taken  in  skimming,  &c.  It  is  called  "  gur  "  or 
"gul." 

Output. — The  outturn  of  crude  sugar  per  acre  varies 
very  greatly  indeed,  depending  on  the  methods  of  culti- 
vation, the  variety  of  cane  grown,  and  the  amount  of 
manure  employed.  I  have  seen  crops  which  produced  only 
500  or  600  lb.  of  sugar ;  I  have  seen  others  which  produced 
14,000  lb.  of  raw  sugar.  But  these  are  extremes,  and  it 
may  be  said  that  whilst  in  the  North- West  Provinces  and 
( hidh  the  average  outturn  will  not  be  more  than  1  to 
\\  tons,  that  obtained  by  the  cultivators  near  Poona  is 
from  3  to  4  tons,  and  even  more. 

The  methods  of  refining  sugar  I  shall  refer  to  in  a 
subsequent  paragraph.  The  foregoing  will  explain  the 
general  conditions  under  which  the  industry  is  carried  on. 

Field  Experiments  are  being  conducted  at  four  of  the 
experimental  farms,  namely,  Poona,  Cawnpore,  Dumraon, 
and  Burdwan,  the  object  being  to  determine  the  effects  of 
manuring  and  to  test  the  comparative  qualities  of  varieties 
of  cane.  It  is  considered  that  these  field  experiments 
must  be  carried  on  for  some  years  still,  before  definite 
conclusions  can  be  drawn  regarding  them. 

I  am  able,  however,  to  give  briefly  details  regarding  the 
more  strictly  chemical  investigations,  which  were  carried 
out  under  my  direction. 

Before  placing  the  figures  before  you,  it  will  be  well  that 
I  should  mention  that  the  juice  was  always  analysed  at  the 
field.  A  chemical  balance  cannot  be  readily  carried  about 
in  camp,  but  many  volumetric  processes  may  be  executed  in 
a  tent.  The  cane  sugar  was  invariably  determined  by 
Clerget's  methods,  and  the  glucose  by  Fehling's  volumetric 
method.  The  raw  sugar  was  analysed  either  in  camp  or 
later  on  at  the  laboratory  at  Dehra,  according  as  to  which 
was  the  most  convenient. 

In  the  case  of  the  juice,  the  results  are  in  all  cases 
expressed  in  grammes  of  sugar  per  100  grammes  of  juice. 

The  Juice. — The  juice  of  some  30  varieties  of  sugar 
cane  has  been  analysed  in  different  parts  of  India,  the  cane 
having  been  grown  under  varying  conditions,  and  although 
reliable  information  has  been  obtained  in  some  directions, 
in  others  the  results  cannot  be  considered  conclusive. 

One  question  which  is  of  paramount  importance  in 
connection  with  this,  as  indeed  with  most  field  crops,  is 
"  Have  we  as  good  varieties  as  other  countries,  or  will  it  be 
desirable  to  import  new  ones  ?  "  and  with  a  view  to  obtaining 
information  regardiug  this  point,  I  determined  the  cane 
sugar  and  glucose  in  the  cane  crops  in  different  places, 
grown  both  at  the  farms  and  also  in  the  villages.  The 
outcome  of  this  work  is  to  show  that  there  are  in  India 
exceptionally  good  varieties,  as  the  aeeompanying  Table  I. 
shows.  The  figures  are  average  ones  taken  from  a  number 
of  analyses. 


TAnr.E  I. 


Place. 

Variety  of  Cane. 

Cane  Sugar. 

Glucose. 

PerCent. 

Per  rent. 

Poona 

Pundia 

14  to  17 

1-0  to  l"8 

The  Decern 

Kari  Knb'iu 

12  to  16 

l'0tol'5 

The  Deccan 

Hulloo  Kabbu 

15  to  16 

9*1  to  0-5 

Cawnpore 

Madrasi 

11-5  to  14-0 

l-n  to  r.-. 

Cawnpore 

Matnu 

15-0tol7'0 

0-3  to  o-s 

Bengal 

Sainsara 

14-0  to  15-0 

l'Otol'S 

These  are  some  of  the  best  varieties  to  be  found  in  India, 
and  I  believe  they  compare  so  well  with  what  is  obtained  in 
the  West  Indies,  that  I  think  one  is  justified  in  concluding 
that  there  is  no  need  to  go  to  other  countries  for  new 
varieties  of  cane. 

Effect  of  transferring  varieties  long  distances. — Another 
question  which  was  raised  was  whether  the  qualities  of  a 
cane  are  liable  to  suffer  from  its  being  transferred  to 
another  country.  The  information  which  has  been  so  far 
obtained  is  not  altogether  conclusive.  ( )ne  of  the  first  eases 
of  this  nature  which  came  before  me  was  that  of  two 
varieties  which  had  been  brought  to  Poona  from  the 
Mauritius.  They  both  had  the  reputation  of  possessing  a 
juice  containing  some  18  per  cent,  of  sugar.  They  have 
been  cultivated  for  three  years  at  Poona  with  liberal 
amounts  of  manure,  and  in  laud  which  has  proved  to  be 
exceptionally  suitable  to  the  crop,  and  with  the  result  that 
the  one  has  grown  a  juice  containing  12  to  14-7  per  cent. 
of  caae  sugar  and  1*4  to  1-0  per  cent,  glucose,  whilst  the 
other  contained  10-0  to  12' 7  per  cent,  cane  sugar  and 
2*0  to  1*5  per  cent,  glucose.  It  is  to  be  noted,  however, 
that  the  proportion  of  cane  sugar  has  gradually  increased 
in  the  succeeding  crops,  the  lower  proportions  mentioned 
being  those  of  the  first  year's  crops,  the  higher  ones  those 
of  the  third  year's  crop. 

Again,  some  of  the  Poona  "  Pundia  "  variety  was  grown 
at  the  Cawnpore  and  Dumraon  farms  during  the  last  two 
years,  and  its  juice  has  there  only  contained  about  14  per 
cent,  of  total  sugar,  instead  of  the  16  to  18  per  cent,  which 
it  contains  in  its  normal  condition  at  Poona.  Thus,  there 
is  some  indication  that  a  variety  suffers,  at  least  temporarily, 
by  being  transferred.  But  whether  the  cause  of  this  is 
really  climate,  or  whether  it  is  not  due,  in  part  at  least,  to 
difference  of  treatment,  is  not  clear  at  present. 

Effect  of  manures. — One  of  the  principal  objects  of  the 
extensive  series  of  sugar-cane  experiments  which  have  been 
commenced  at  the  Government  farms  in  India,  is  to  test 
the  effect  of  manures  on  cane.  I  need  not  enter  here  into 
the  details  of  these  experiments  since  it  is  proposed  to 
carry  them  on  for  some  years  longer,  but  I  may  mention 
that  a  number  of  different  materials  besides  farm  manure 
are  employed  in  varying  amounts  at  each  of  the  farms.  It 
is  hoped  that  the  experiments  will  eventually  show  what 
amount  of  manure  may  be  most  profitably  applied,  as  also 
the  comparative  value  of  the  several  materials.  But  I  will 
refer  for  a  moment  to  the  effect  which  manuring  has  had  on 
the  juice. 

Each  year  the  juice  from  the  differently  manured  plots- 
has  been  analysed,  and  for  two  years  no  effect  could  be 
observed  in  the  juice  corresponding  to  the  difference  in  the 
manuring.  The  variety  "  Pundia,"  which  was  cultivated 
on  the  differently  manured.'plots  at  Poona,  contained  in  1895 
from  14-2  to  17*3  per  cent,  cane  sugar,  and  in  1896  from 
14-2  to  17 '3  per  cent,  sucrose,  and  from  1-0  to  1"8  percent, 
glucose  in  the  juice  ;  these  being  the  analyses  of  the  juice 
from  12  and  15  plots  respectively. 

A  variety,  the  "  Matua,"  ,which  has  been  grown  at 
Cawnpore  on  a  series  of  9  plots  with  varying  amounts  of 
manure,  gave  a  juice  in  1895  containing  from  13'  6  to  17' 5, 
and  in  1896  from  15-0  to  17-0  per  cent,  of  sucrose,  and 
from  0-3  to  0'5  per  cent,  glucose,  and  here  again  there  was 
no  evidence  that  manuring  had  any  effect  on  the  cane. 

It  so  happened,  however,  that  in  each  of  these  cases  the 
cane  had  been  grown  under  very  much  the  same  conditions 
as  those  to  which  it  had  been  accustomed  for  generations. 
The  Poona  "  Pundia  "  is  usually  grown  with. very  heavy  dress- 
ings of  manure,  the  cultivators  commonly  applying  30  and. 
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40  i'  n-  of  manure  per  acre  ;  and  it  was  grown  with  similarly 
it:n  in  ut  --  of  manure  in  the  experiments. 

1  he  "  Matna  "  variety  of  tin  North-Weal  Provinces  and 
( >udh  is  commonly  grown  by  the  cultivators  with  com- 
paratively  email  amount-  of  manure.  Bay,  8  or  I  tons  per 
acre,  and  it  was  likewise  grown  in  t lie  experiments  with 
varying,  bnl  small,  amounts  of  manure. 

In  1896-97  this  Mime  variety,  the  "  Matna,"  was  !n- 
cluded,  with  several  other  varieties  at  Cawnpore,  in  an 
experiment  in  which  all  were  very  heavily  manured,  and  I 
was  somewhat  surprised  to  find  that  it  had  grown  \ery 
differently.  The  weight  of  the  crop  had  been  verj  con- 
siderably inereaced,  and  whilst  previously  only  -f.">  to  SO 
per  cent,  of  juice  bad  been  expn  m  it  bj  the  mills, 

»e  obtained  an  average  of  60  per  cent  from  the  heavily 
snannred  crop.  On  the  other  hand,  the  percentage  of  sugar 
had  fallen  from  IS  or  1G  to  11  or  12.  The  total  weight  of 
SUgai  per  acre  had  of  course  been  much  increased.  Hut 
the  poiut  which  seemed  to  me  to  be  so  significant  was  that 
bj  placing  a  variety  under  entirely  ne«  manorial  conditions 
its  whole  composition  appeared  to  be  changed.  Somi 
firmatory  evidence  "as  obtained  in  the  case  of  other 
varieties  at  Dnmraon,  and  although  this  question  cannot  be 
-a  I  to  lie'  at  all  completely  investigated,  still  the  instance 
quoted  -bowed  at  once  how  careful  one  has  to  be  in  draw- 
ing conclusions  regarding  the  qualities  of  any  variety,  and 


the  necessity  there  is  for  judging  it  when  grown  under 
normal  and  not  abnormal  circumsianci  -. 

Another  important  question  is  naturally,  whether  this 
effect  of  manure  is  only  temporary  and  whether  such  a 
variety  as  the  "Matna'!  will,  if  grown  uuder  the  new  con- 
ditions of  liberal  manuring,  gradually  regain  its  normal 
state. 

Inversion. — Working  under  the  crude  circumstance- 
which  I  have  already  briefly  indicated,  it  is  only  to  be  ex- 
pected thai  there  must  be  some  loss  of  cane  sugar  owing  to 
inversion  whilst  concentrating  the  juice.  The  conditions  of 
the  industry  prohibit  the  employment  of  any  but  the  very 
simplest  means  for  preventing  inversion.  In  some  parts 
the  cultivators  employ  a  little  wood  ashes  to  neutralise 
acidity,  but  this  is  exceptional.  The  only  experiment- 
which  I  made  were  on  the  employment  of  caustic  lime 
(more  or  less  carbonated). 

Milk  of  lime  was  added  to  a  certain  proportion  of  the 
juice  for  each  pan  to  such  an  extent  that  this  portion  was 
rendered  slightly  alkaline,  and  then  the  unneutralised 
portion  was  mixed  with  it  so  as  to  render  the  whole  -lighth 
acid.  Such  a  method  is  one  which.  I  believe,  the  culti- 
vators could  be  taught  to  use.  I  exhibit  in  Tabic  [I.  the 
results  of  a  series  of  such  experiments  which  were  made  in 
1896. 


TA11I.K 

II. 

Qawnpo 

•0  Experiment-. 

Poona  Experiments. 

Juice, 

■  |faf  ai 

"  Variety. 

"Saharon- 
puri" 

Variety. 

■'  Mad  null  " 
Variety. 

Plot  7. 

Ploi  :•. 

\<V1\ 

ii':. 

16-68 

M"J'.' 

18*08 

.>■:;•_• 

16-69 

Ill" 
I'M 

IS'66 
I'M 

I'7J 

ol 

total 

17*M 

16*87 

16'M 

16-67 

15-15 

in- 

16*78 

Ratio:— 

100  pari  I 

surar. 

!■- 

r: 

I'll 

8-8 

8-7 

S-6» 

at  of  Acidity  neuti 

V.      l,„l,li- 

Lime,     nlte, 

7-Ji'i     7l-'.»: 
10-67 

H2-H1      si  ■,;.. 

No 
Lime. 

one 

M  i 
1 

■ 

N 

4 

N 
Lime. 

26 

a 

No 

10 

No 

"' 

igai 

7fM 
»-9l 

75-76 
1'6! 

78-80 
J'ffl 

78'M 

V.il 

76'M 
B'M 

78*41 

S-08 

77-11 

77.  ■'.'.-. 
1 1  -'Ml 

7l»-88 

PJ-17 

78-00 

otal 

Total  sugar 

77 -.IS 

SI  -13 

70-25 

88-61 

Bl-88 

ai-ns 

87-88 

--  — 

86-11 

Battel— 

Glucose t"  100  i  ' 

B'16 

18-1 

2-09 

90 

0-70 

18-8 

8-08 

15-6 

8-!» 

13-5 

io-i 

u-t 

lO'l 

It  will  be  seen   that  the  formation   of  glncOM  "as  largely 

)•   rented.    The  coloni  and  texture  of  the  Bnished  produot 

was  vety  much  bitter  than  u-ual,  and  these  are  points 
which  affect  the  price  in  the  Indian  bazaar  very  consider- 
ably . 

Competition  '■/  Hate  Sugart      A-  mentioned  in  an  earlier 
•i.ipb.  the  u-ual  onstotn  is  to  boil  tha  juice  down  until 
it  will  set  lo  a  -olid  block,  the   so-called   ••  L-ui  "  "i  "  gul," 
ling.        Another,  though    le-s    usual,    practice    in 

parts  consists  in  leaving  rather  more  wntei  in,  and  in  thi- 
x  temi-liqoid  mass  of  mols  Mai  is 

id. in  landing.     This   product    is   called    "  rub," 

sometimes  also  "  gar* 

iding    the    composition    of    (he    solid    "gur,"   ii 

naturally  varies  a  good  deal.  The  analys.-  detailed  in 
Table    II.   are   of   "gur,'1    which    had   been     \cr\     carefully 

made,  and  was  somewhat  above  the  average.  The  proportion 

pies  varied  from  7"  to  7a  when  no 

lime  was  added  t < >  neutralise  the  aeiditj  of  the  juice,  and  it 

l  pa   cent,  iii   s.oii.  ni    the  neutralised  samples, 
proportion   of   glucose  varied  from   about  7  to    18    per 

cent,  in  the  untreated  samples.  Dot  the  "cur"  prepared 
by  tie  cultivators  falls  below  this  Standard  and  will 
frequently  contain    onlj  80  t"  6a   pet  eant.  with 


India,    fitted   up    with   all    modern    plant    and   manage 

Englishmen]  of  (hi-  industry  1   need  not  say  von   4 

1  ma*  mention  that  cue  difficulty,  which  i-  met  wit! 


10  to  15  per  cent,  of  glucose.  The  proportion  of  ash  will 
varj  from  1  ,  to  as  much  as  I  per  cent.,  and  that  of  water 
from  5  to  IS  per  cent 

"Bab." — The   composition  of  "rab"  differs  from  that 
of   "  gur "    simply    in    the    proportion    of    water   which  it 
contains;  this  will  vary  from  1  .'1  to  -.'.'■  per  dent. 
Refining. — There  i-  now  a  number  of  sugar  refiner 

god  by 
much. 
..  ith  by 
the  sugai  r.  liner,  consists  in  the  fact  that  the  casta  of 
the  Hindoo  prohibits  him  from  eating  sugar  which  has 
been  in  contact  with  bone-char.  Some  of  the  refineries 
nevertheless  clarify    bj    this   means;  but  others  purif]  bj 

n-crv  entirely. 

Although  1  do  not  know  what  amount  of  sugar  is 
annually  refined  in  India,  I  may  say  that  the  demand  for 
refined   -ugai    is   not  as  might    bo  perhnp- 

iniagined.  There  i-  little  doubt  that  the  greater  part  of 
the  sugar  produced  i-  consumed  in  the  -iinplc  form  of 
"  R'lr." 

There  i-.  nevertheless,  a  not  iuconsidernble  business 
carried    on    throughout    India   in   the   refining   oi    -iil'-it  by 

native  methods,    One  of  these  procei  1  in  apply- 


March  3Ul3»8id     THE   JOURNAL  OF   THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


205 


ing  a  wet  weed  to  the  surface  of  a  mass  of  sugar,  by  which 
means  the  molasses  are  induced  to  drain  away,  and  a  layer 
of  fairly  white  sugar  is  left  behind.  In  applying  this 
method  the  raw  sugar  is  placed  in  a  vessel  with  a  false 
bottom,  the  weed  is  applied,  and  each  day  the  top  layer  of 
refined  sugar  is  scraped  off,  after  which  the  weed  is  applied 
to  the  next  layer,  and  so  on  until  the  whole  mass  has  been 
operated  upon.  Sometimes  the  vessel  is  a  small  earthen- 
ware one,  measuring  some  2  ft.  in  diameter  and  2  to  4  ft. 
in  depth.  Sometimes  large  baskets  are  employed,  measuring 
8  ft.  in  diameter  and  several  feet  deep.  Such  sugar  is 
comparatively  pure,  containing  as  much  as  95  to  97  per 
cent,  of  sucrose. 

Another  method  of  refining  consists  in  placing  bags  of 
the  semi-solid  "  rab  "  one  upon  another,  and  allowing  the 
molasses  to  gradually  drain  away.  I  have  no  exact 
information  as  to  the  composition  of  this  product,  but  it 
varies  very  considerably  indeed,  and  is  often  as  impure  as 
a  good  "gur"  would  be.  In  carrying  out  these  native 
processes  the  molasses  are  almost  entirely  destroyed  by 
fermentation.  Candied  sugar  is  made,  but  this  ranks  as  a 
sweetmeat. 

It  will  be  readily  appreciated  that  the  crystallised  sucrose 
of  the  "rab"  can  be  separated  in  a  much  more  rapid  and 
■cleaulj'  manner  by  a  centrifugal  machine  than  by  the  native 
processes,  and  the  molasses  would  of  course  be  saved. 

With  this  end  in  view,  Messrs.  Thomson  and  Mylne,  who 
so  perseveringly  and  successfully  introduced  the  iron  sugar 
mill,  have  for  years  endeavoured  to  induce  the  people  on 
their  large  estate  to  separate  the  molasses  from  the  sugar 
■crvstal  in  the  "  rab  "  by  means  of  a  small  hand  centrifugal 
machine.  It  is  only  those  who  have  come  practically  in 
contact  with  the  Indian  people  who  can  appreciate  the 
extreme  slowness  with  which  they  adopt  any  alteration  in 
their  methods  or  appliances.  The  iron  sugar  mill  was 
exhibited  for  years  in  different  parts  of  India  before  it  was 
really  adopted,  and,  although  it  has  replaced  the  old 
wooden  contrivances  in  most  parts,  still  one  meets  with  the 
indigenous  machine  here  and  there  even  now,  and 
similarly  with  the  hand  centrifugal  sugar  separator. 
No  better  example  of  the  difficulty  which  one  meets  with 
in  the  introduction  of  a  novelty  to  the  Indian  cultivator 
•could  be  quoted.  Mr.  Mylne  told  me  that  he  worked  one 
of  these  machines  for  10  successive  seasons  at  one  of  the 
cross-roads  before  the  first   was  bought.     Now  the  people 


in  that  neighbourhood  appreciate  its  value ;  and  I  am 
convinced  that  its  use  will  be  very  largely  extended. 
The  usual  outturn  obtained  is  about  50  per  cent,  of  sugar- 
crystal  from  the  "  rab."  The  molasses  when  boiled  down 
form  a  "  gur  "  of  quite  as  good  a  quality  as  much  of  that 
which  is  made  directly  from  the  juice. 

This  semi-purified  sugar  has  approximately  the  following 
compositions: — 90  to  95  per  cent,  of  sucrose;  1  to  2  per 
cent,  of  glucose ;  0'8  to  1*5  per  cent,  of  ash;  and  0-5  to 
2-0  per  cent,  of  water. 

Amount  of  Juice  remaining  unexpressed  from  the 
Cane. — One  question  which  interested  me  very  much  was 
how  much  juice  was  left  in  the  crushed  cane.  This 
question  has  doubtless  been  studied  by  other  chemists,  and 
I  do  not  think  it  will  be  surprising  when  I  state  that  the 
amount  is  frequently  very  large.  ISut  whilst  I  have  seen 
the  bare  fact  mentioned,  I  have  not  met  with  any 
suggestion  that  a  relationship  appears  to  exist  between  the 
amount  of  juice  unexpressed  and  the  proportion  of  crude 
fibre  in  the  cane. 

In  order  to  prevent  confusion,  it  will  be  well  if  I 
mention  very  briefly  what  method  I  employed  in 
arriving  at  the  figures  which  are  set  out  in  Table  III. 

The  proportion  of  juice  expressed  by  the  mills  was 
readily  enough  ascertained,  since  all  the  cane  and  juice 
was  regularly  weighed  throughout  the  whole  series  of 
experiments.  The  proportion  of  total  juice  was,  however, 
not  so  readily  arrived  at.  The  first  difficulty  is  that  of 
obtaining  a  fair  sample,  and  I  came  to  the  conclusion  that 
the  only  practicable  way  under  the  circumstances  in  which 
I  had  to  work  was  to  take  average-sized  canes,  and  cut 
thin  slices  from  different  portions  of  them.  The  "  crude 
fibre  "  in  several  hundred  grammes  was  then  separated  by 
first  washing  the  slices  with  cold  water  for  a  couple  of 
hours,  after  which  the  material  was  placed  in  a  stout 
calico  covering  and  pounded  in  a  mortar,  it  was  then 
again  washed  in  cold  water  and  finally  dried.  I  adopted 
this  method  of  washing  with  cold  water  only  since  what  I 
wished  to  weigh  was  that  part  of  the  cane  which  was  solid, 
i.e.,  other  than  the  juice.  The  results  obtained  were  wry 
concordant,  and  quite  sufficiently  accurate  for  the  purpose. 
It  was  then  assumed  that  what  was  not  crude  fibre  was 
juice  in  the  original  cane.  The  results  of  some  experiments 
carried  out  in  this  manner  are  detailed  in  Table  III. 


Table  III. 


Total  juice  in  cane 

Crude  fibre 

-J  nice  expressed  by  mills 

Juice  remaining  in  refuse 

Calculated  composition  of  refuse  cane  :  — 

Crude  fibre 

Juice 


Poona  Cane. 
Plot  2.  Pl.il  11. 


91-6 

s-i 
71*6 
20'0 

89 '  t 
70-0 


91 -S 

B'S 

72-2 

19"3 

30'7 

6J-3 


Cawnpore  Experiments. 


'  Dhaul.' 


87-3 
12-7 
SI'S 
85'  1 

2(fl 
73'9 


I 
Dikchau.",  "  Matna." 


S'ril 
11-0 

33-0 

25-11 
73"  0 


14-8 
«■  i 
39-8 

27-1 
72-9 


"  Snharan- 
puri." 


89'6 

Hit 
37-1 
32-S 
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7.V7 


'  Madrasi." 


90-0 

lo-o 

IU'1 
23'9 


Xow  the  point  which  is  to  my  mind  so  striking  in  these 
results  is  this,  that  the  composition  of  the  refuse  cane  is  so 
nearly  alike  in  all  cases.  The  Poona  samples  contained  a 
somewhat  lower  proportion  of  juice  than  those  at  Cawn- 
pore, but  the  difference  is  not  great,  and  it  is  remarkable 
tow  nearly  alike  is  the  refuse  cane  obtained  from  five 
varieties  at  Cavnpore  farm,  varieties  which,  I  may  point 
out,  differed  much  among  themselves  in  habit,  sugar 
•content,  &c.  The  refuse  consisted  almost  uniformly  of  one 
quarter  crude  fibre  and  three  quarters  juice.  Nor  is  the 
explanation  of  this  far  to  ssek.  The  cane  after  once  being 
reduced  to  a  pulp  in  the  mill  must  be  assumed  to  be  a 
simple  sponge,  from  which  the  juice  is  only  prevented  from 
running  by  the  simple  property  of  adhesion.  Consequently 
a  pound  of  this  spongy  material  will  retain  approximately 
tiie  same  amount  of  juice,  whatever  be  the  variety  of  cane 
crushed.     And  it  also  follows   that  it  is   only  th,-  surplus 


juice  which  runs  away  in  the  mill.  The  amount  of  juice 
which  is  thus  retained  by  the  crushed  c.me  depends, 
therefore,  on  the  amount  of  crude  fibre  in  the  original 
eaue. 

In  order  to  illustrate  the  importance  of  this  matter  to 
the  cane  grower,  consider  for  a  moment  the  two  extreme 
cases  in  the  Table  III.  One,  the  "  Matna  "  variety  at 
Cawnpore,  contained  about  15  percent,  of  crude  fibre  and 
85  per  cent.  uf  juice.  The  15  parts  of  crude  fibre  retained 
40  parts  of  juice  and  permitted  only  the  other  45  parts  to 
run  out  at  the  mill.  The  variety  "  Madrasi  "  (grown  at  the 
same  place  and  crushed  with  the  same  mills)  contained 
10  per  cent,  of  crude  fibre  and  9D  per  cent,  of  juice.  These 
10  parts  of  fibre  held  an  almost  precisely  similar  proportion 
of  juice  as  di  I  the  fibre  of  the  "  Matna"  variety,  but  this 
i  ime  to  only  2fi  parts  and,  consequently,  64  parts  of  juice 
were  obtained  at  the  mill. 
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It  bea  m  -,  therefore,  a  matter  of  no  small  importance  to 
prow  cane  which  will  contain  a  low  proportion  of  crude 
fibre. 

DlSCr-sioN. 

Mr.  A.  Bill  iii  km  asked  if  it  would  not  be  possible  to 
curry  on  the  manufacture  on  more  scientific  linos,  by  means 
of  factories  properly  Bituated.  I>r.  Leather  had  pointed 
out  that  there  was  no  rerj  great  difference  in  the  percentage 
of  -u^ar  in  the  juice  of  canes  manured  by  different  manures, 
but  he  had  not  made  it  clear  to  him  how  in-  it  »a~ 
profitable  to  manure  the  land.  Although  the  composition 
of  the  juice  wai  practically  constant,  the  quantity  was 
increased  bj  manuring.  He  would  1  i U ••  to  know  what  was 
the  profitable  limit  in  manuring  sugar  cane.  They  knew  in 
land,  in  manuring  crops,  the  first  few  hundredweights 
of  artificial  manure  paid  handsomely,  and  that  beyond  that, 
the  increased  yield  due  to  manure  rapidly  decline  I,  and  he 
would  like  to  know  what  return  there  was  to  be  derived 
from  manuring.  Donbtless,  Dr.  Leather  would  !"■  abli  to 
tell  them  thai  the  manuting  was  profitable,  and  thai  if  the 
raiyat    would  only    apply  largi  -   of  manure,  a 

1  yield  might   !>  Land  so  a  more 

profitable  cultivation  result. 

Mb.  Si'.mi  \i>  >  i  i  i  n  said  that  it  had  been  mentioned 
that  the   exports   from  India  were   less  than  the    imports  by 

some    72,1 tons.       He    thought    that     large    quantity    of 

sugar  which  bad  to  he  imported  mi"  India,  ami  whish  came 
from  Kurope  (Marseilles,  Trieste,  and  Hamburg),  and 
increased  from  year  to  jear,  could  and  should  be  made  in 
India.  Home  ol  the  sugar  journals  abroad  lately  mentii 
the  intention  of  French  syndicates  to  -tart  raw-sugar  works 
in  India  on  a  large  Bcale  with  the  newest  appliances  and 
latest  methods.  After  what  Dr.  Leather  had  told  them 
In-  was  rather  anxious  to  know  how  those  syndicates 
worked.  They  had  been  told  that  the  yield  of  sugar  p  r 
acre  varied  from  1  to  8  tons,  but  according  to  the  figures 
given,  he  calculated  the  quantity  of  sugar  gained  per  acre 
to  1-"  about  'i  to  5  tons.  In  Europe  the  yield  was  1*25  tons 
igai  per  acre;  in  the  Weal  indies  about  I '8.  It  was 
astonishing  that  in  the  crude  state  of  the  sugar  industry  in 
India  they  should  produce  i  yield  per  a 

Prof.    <  wiiri  1 1     Buowit   said   that    in    regard   to   the 
manuring  of  the  crops,  he  was  afraid  thai   the  native  and 
even  the  liriti-h  planter  was  >i"i  willing  to  spend  money  on 
artificial  manures,  and   that  practically   the  manures  that 
b  '■!•    mainly  farmyard  manure,   waste 

oi  spoiled  oil-cake,  and  other  organic  material.  He  would 
like  to  know  Dr.  Leather's  experience  regarding  the  manure 
available  for  Indian  agriculture. 

In    i.i.viai.n,  replying,  said  ■  great  deal  of  the  work 
which  he  had  been  engaged  upon  in   India  was  interesting 
to    chemists    generally.      .Mr.   Smetham    had    raised    the 
'  'ii   of  Factories,  that   was,  out   the   sugar 

industry  on  the  factory  system.  The  basts  of  the  Indian 
sugai  industry  was  entirely  different  from  that  in  other 
countries,  it  was  carried  on  bj  the  people  almost  entirely 
for  themselves  and  not  foi  export  at  all.  The  quantity 
produced  was  probably  between  four  and  six  million  tons 
per  annua],  and  the  amount  exported  was  a  mere  fraction  of 
the  whole,  similarly  the  amount  imported  was  comparatively 
small,  and  had  no  important  bearing  on  the  industry  at 
large,      fears   ago   there  were  iries  than  there 

were  to-day,  but  the]  did   not  pay  ami.  consequently,  that 

part  of  '1 lustrj  had   disappeared.      \\  hat    now  exist,.,! 

«as  rimprj  d  small  number  ol  refineries,  with  European 
appliances  for  the  manufacture  of  ■  comparatively  sinaii 
quantity  ol  refined  sugar  i"  be  consumed  bj  Europeans. 
The  question  ol  lid  not   play  a  part   at  present. 

Another    question    which     Mr.    Smetham    had    asked    was 

with  regard  to  the  amount  of  manure  ami  the  per.-,  niage  ol 

sugar.      H, ii-ili  a,  .1  the  results  ,,|    the  held  experiments, 

which  bad  been  obtained  up  to  tin-  present,  were  premature. 
He  might  taj  tiny  could  manure  rerj  heavily  indeed,  ami 
still  get  an  increased  profit  The  probability  was  that  one 
could  apply  from  80  to  80  ion-  pat  acre  ol  eilj  manure 
containing  ,'  per  cent,  to  i  pet  cent  of  nitrogen,  ami  find 

it  an  economical  business  In  the  greater  part  of  India  the 
sugar  cane  was  not  uiunurcd  to  that  extent.     Mr.  Stein  had 


spoken  of  the  ho  of  imports  over  exports.     It  was- 

a  large  figure,  but  when  one  considered  the  production  of 
Sugar,  ii  was  a  trifle.  A  large  portion  of  it  was  beet-root 
Bugar;  but  it  Bhowed  there  wae  something  radically  wrong 
with  the  ol    the   production   of  refined  sugar  in • 

India,  when  one  considered  that  sugar  could  be  ^rown  aud 
made  and  refined  in  Kurope  and  sent  to  India  for  the  use  of 
Europeans  there,  and  still  beat  the  sugar  refined  by 
European  machinery  in  India.  He  did  not  know  how  the 
refineries  in  India  had  progressed.  Mr.  Stein  had  been 
surprised  at  the  high  yield  of  sugar  per  acre  ;  it  certainly 
was  surprising.  In  Ijombay  people  could  get  from 
to  4  tons  of  raw  sugar  per  acre.  In  most  parts  of  India. 
however,  the  yield  was  much  less  than  this.  Profes 
Campbell  Brown  had  asked  abont  the  use  of  artificial 
manure.  Very  little  was  used  in  India  at  all,  and  that 
little  was  made  in  Calcutta. 


iLonaon  ^rrtion. 


/  In  1:1  on  Monday,  February  7th,  1898. 


DR.    It.    UKSSEL    is    Tin:    ■  mil:. 


ON  THE  CI  BING  OB  MALT  IN  RELATION  TO 
i  0LOUB  VALUE. 

BY    J.    XV.    LOVIBONO. 

Barons  dealing  with  the    subject-mntter  of  the   paper  I 
restate  the  fundamental  la«-  upon  which  the   power  to> 

measure  B  colour  sensation  is  based. 

White  and  <  'oloured  Light. 

1.    Normal  while  light    must   be  regarded    as  being  made 
up   of    the    six    colour   ra\s,    "red,   orange,   ycllov 
blue,  ami  violet,"'  in  equal    proportion;  when    the    ra\s   ire 
in  unequal  proportion  the  light  is  abnormal  and  coloured. 

■J.  The  parti,  ul  ir  colour  of  an  abnormal  beam  is  that 
of  the  one  preponderating  ray  if  the  colour  be  simple, 
or  of  the  two  preponderating  rays  if  tin1  colour  be 
complex. 

3.  The  rays  ,,|  a  direct  light  arc  in  a  different  condition 
to  the  same  rays  after  diffusion  and  give  rise  to  a  different 
set  of  colour  phenomena.  iVbre.  —  for  the  present  this 
limits  precis,-  colour  work  to  the  measurement  of  diffused 
daylight. 

4.  Tin  vision  i-  not  sensitive  at  the  same  time  to  more 
than  two  colour  rays  in  the  same  beam  of  light :  the  colours 
of  any  other  abnormal  rays  being  merged  in  the  genera! 
luminosity  of  the  beam. 

5.  'I  Ii'  two  colour  rays  to  which  the  vision  is  simul- 
taneously sensitive  arc  always  adjacent  to  each  other  in  the 
spectrum  order,  red  and  viclct  being  considered  adjai 

for  this  pin  | 

Ion  is     unable   to    appreciate    colour  in   an 

abnormal  beam  of  light  outside  certain  limits,  either — 
i.   Kxcess  of  luminosity  may  mark  the  colour,  or, 
ii.  The    luminous    intensity    may    be    too    low     for    the 
Icratiiie,  rays  to  excite  a  definite  colour  sens:: 

7.  The  length  of  time  required  by  the  vision  to 
appreciate  a  particular  colour  is  longest  for  the  red, 
increasing  as  the  spectrum  is  ascended,  the  minimum  1  ■ 

in  the  violet. 

Colour  <  'mutant*. 

8.  The     colour    of    a    pure    substance    at    a    particular 
h    i-  constant.     Note. — Tins  law   affords  a  means  ot 

checking  the  standard  colour  scales,  as  by  matching  than 

with    pure     coloured     substances     of    known     density    any 
departure     from      absolute      accuracy      can     be     at    once 

ascertained. 

9.  Every  substance  1ms  its  own  specific  rate  of  light 
absorption,  developing  definite  colour  sensations  for  definite 
increasing  densii  , 
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A  wide  distinction  must  be  made  between  the  terms 
colour-depth  and  colour-character.  When  we  speak  of  a 
malt  as  being  "light"  or  "dark"  in  colour  we  only 
express  our  idea  of  the  "  colour-depth  "  of  the  sensation 
without  regard  to  the  colour-character.  It  is  only  when 
a  number  of  malls,  similar  in  colour-depth,  but  varying  in 
quality,  are  brought  together,  and  the  constituents  of  the 
colour  are  separated  by  analysis,  that  we  realise  how 
great  a  variety  of  colour- character  is  found  under  a  single 
expression  of  colour-depth. 

In  a  paper  read  before  this  Society  on  a  kindred  subject 
last  session  it  was  shown  that  the  colour-depth  of  a  malt 
extract  was  determined  mainly  by  the  depth  of  the  orange 
factor,  the  yellow  factor  having  comparatively  little  in- 
fluence in  deepening  the  colour.  The  effect  of  an  increase 
in  the  proportion  of  yellow  is  mainly  to  alter  the  colour- 
character  without  materially  increasing  the  colour-depth. 
It  was  demonstrated  also  by  a  series  of  practical  experi- 
ments that  a  malt  having  a  greater  proportion  of  yellow  to 
a  particular  proportion  of  orange  produced  a  beer  more 
pleasing  iD  colour,  finer  in  flavour,  and.  having  better 
keeping  properties  than  a  malt  possessing  a  lesser  pro- 
portion of  yellow  to  orange.  The  colour-depth  of  the  two 
inalts  may  be  the  same,  their  only  common  feature  being 
equality  in  the  value  of  the  orange  factor  at  one  particular 
stratum  of  the  solution. 

Under  these  circumstances  it  is  of  importance  to  those 
interested  in  the  malt  industry  that  colour-depth  quotations 
should  be  based  on  a  common  understanding  on  two 
points,  namely,  (1)  the  use  of  the  same  percentage  of  malt 
and  the  same  method  in  preparing  the  solution,  and  (2)  an 
agreement  as  to  the  thickness  of  stratum  at  which  the 
extract  shall  be  measured  for  the  quotation  of  the  colour- 
depth.  The  methods  adopted  for  this  paper  may  not  be 
the  best  possible;  they  have,  however,  certain  advantage-, 
which  will  become  evident  al  a  later  stage. 

Preparation  of  the  Extract. 

Jhi-h  100  grms.  of  crushed  malt  in  350  c.c.  of  water  at 
74'  C.  in  a  500-c.c.  graduated  flask  ;  digest  in  a  water-bath 
at  63°  C.  for  48  mins. ;  cool  and  make  up  to  500  c.c.  with 
water.  After  filtering,  measure  the  colour,  beginning  at 
the  1 -inch  stratum,  and  progressing  at  intervals  of  1  inch 
up  to  9  inches,  or,  in  the  case  of  high-dried  malts,  until 
the  colour  becomes  too  deep  to  read.  The  results  will  be 
obtained  in  terms  of  orange  and  yellow,  and  black  also 
if  present.  These  may  be  tabulated  or  plotted  in  curves, 
the  colour  units  supplying  the  ordinates  ami  the  strata 
thicknesses  the  abscissa;. 

Quotation  of  Colour-depth. 

Discrepancies  must  always  arise  when  different  thick- 
nesses of  strata  are  used  in  the  quotation  of  the  colour- 
depth.  This  arises  from  the  varying  rate  of  colour- 
absorption  for  different  qualities  of  malt.  The  1-inch 
stratum  is  most  generally  used,  and  is  found  convenient 
where  colour-depth  alone  is  required.  It  does  not,  however, 
furnish  a  good  basis  for  classifying  colour-character.  The 
3-inch  stratum  has  been  found  the  most  suitable  for  this 
purpose,  and  is  adopted  here  for  the  following  reasons: 
The  general  principle  that  the  greatest  proportion  of  yellow 
to  orange  produces  the  best  results  does  not  hold  with  the 
1-inch  and  2-inch  measurements,  the  order  being,  in  fact, 
reversed  at  these  two  points.  Good  malts  are  found  to 
have  a  lower  proportion  of  yellow  to  orange  in  the  first  two 
strata  thicknesses,  and  a  higher  proportion  in  the  terminal 
measurements  than  bad  malts.  The  curves  of  proportions 
of  the  various  malts  must  cross  at  one  point  or  another,  the 
point  of  crossing  being  a  neutral  position  in  their  relations 
towards  each  lother.  An  examination  of  Chart  A,  which 
contains  the  proportional  curves  of  a  large  number  of  malts 
varying  in  depth  of  colour,  will  show  that  the  3-ineh 
measurement  is  about  the  middle  of  the  zone  of  crossings 
of  the  whole,  and  is,  therefore,  the  most  nentral  point  of 
the  series.  It  is  for  this  reason  that  the  3-ineh  stratum  was 
selected  for  the  quotation  of  colour-depth,  as  well  as  the 
starting-point  for  classifying  the  malts.  The  points  of 
crossing  are  so  regular  in  their  variations  as  the  colour- 


depth  increases  that  they  almost  constitute  a  curve  in 
themselves,  which  would  be  more  regular  if  a  wider  range 
of  malts  had  been  used  for  the  averages. 

Colour  proportion  Curves. 

In  the  absence  of  a  simple  method  for  co-relating  the 
variations  in  the  colour-measurements  with  variation-  in  the 
quality  of  the  malt,  it  was  found  that  they  could  be  co- 
related  by  means  of  a  curve  showing  the  proportion 
between  yellow  and  orange  at  the  different  strata.  I  have 
termed  this  curve  of  colour-proportions  the  secondary  curve, 
to  distinguish  it  from  the  curves  of  the  yellow  and  orange 
colours  themselves — the  primary  curves.  The  secondary 
curve  is  made  by  dividing  the  figure  for  the  orange  into  that 
for  the  yellow  colour  at  each  stratum  and  plotting  the 
results  in  a  curve,  as  in  any  of  the  charts  appended.  The 
continuous  line  represents  the  secondary  curve  of  the 
sample  of  malt  under  consideration  ;  the  dotted  line  shows 
the  normal  or  proper  curve  for  malt  of  that  colour-depth, 
arrived  at  experimentally  in  the  manner  explained  below. 

The  co-relation  of  variations  in  the  secondary  curve-  with 
variations  in  the  quality  of  the  malt  was  established  by  direct 
experiment.  It  was  found  that  good  beer  could  be  brewed 
from  pale  malt  whose  secondary  curve  was  of  a  bold 
regular  type,  similar  to  Chart  A  I.  It  was  found  also  that 
good  pale  ale  could  not  be  brewed  from  a  malt  whose  curve 
was  almost  a  straight  line  with  an  upward  trend  as  in 
Chart  B  II.  This  form  we  now  know  to  indicate  a 
"  hand-dry  "  but  uncured  malt.  Nor  ceuld  good  beer  be 
brewed  from  a  malt  whose  secondary  curve  is  inverted. 
This  form  is  now  known  to  indicate  a  mixture  of  cured  and 
uncured  malt.  The  example  in  Chart  E  is  one  of  the 
independent  confirmations  of  the  truth  of  what  has  just 
been  suited  ;  it  was  furnished  by  a  friend,  who,  unfortunately, 
had  to  deal  with  a  large  parcel  of  this  malt. 

There  is  as  yet  no  evidence  that  the  variations  in  the- 
eolour-curves  are  co-related  to  any  of  the  chemical  con- 
stituents of  the  malt,  except  those  whese  coiour  is  affected 
by  the  curing  temperatures  and  conditions ;  nor  has  any 
variation  in  the  colour  been  found  to  indicate  the  nature  of 
the  body  from  which  the  malt  was  made.  Stout  or  thin, 
native  or  foreign,  give  similar  readings  under  equal  curing 
conditions.  The  curves  at  present  are  simply  records  ef 
the  character  of  the  curing  process. 

The  work  dealt  with  in  the  paper  is  divided  into  three 
main  sections  :  — 

Section  A  illustrates  the  method  of  establishing  a  series  of 
working  normals  for  comparisons  in  practical  work. 

Section  B  is  a  record  of  the  colour  changes  which  took 
place  in  a  40-qr.  steep  of  malt,  from  the  green  stage  before 
going  to  kiln,  through  tl.e  processes  of  drying  and  curing 
under  ordinary  working  conditions. 

Section  C  is  a  record  of  the  colour  changes  in  malt  cured 
in  hot  air  under  known  conditions  of  temperature  and  time. 
The  temperatures  chosen  were  90°,  100°,  and  110"  C> 
whilst  the  time  variations  were  intervals  of  one  hour. 


A. —  The  Establishment  of  Working  Normals.' 
The  number  of  different  malts  used  in  establishing  this 
series  was  74,  representing  about  15,000  qrs.  by  four 
different  makers.  The  measurements  were  made  at 
intervals  during  the  season  1896-97,  as  occasion  arose,  and 
were  brought  together  for  classification  at  the  end  of  the 
season.  Abnormal  samples  were  avoided  by  the  light  of 
previous  experience.  A  wider  range  of  malt  would  have 
made  the  normals  more  typical,  but  these  are  found  to 
answer  practical  purposes  and  have  been  proved  to  produce 
good  beer. 

The  malts  vary  in  colour-depth   from   2-1    to  16 -0   of 

I    orange  in  the  3-iuch  stratum.    As  the  colour-depth  increases 

the  secondary  curve  alters  in  shape  as   well  as  in  position, 

so  that  it  is  necessary  to  have  a  series  of  normal  curves 

instead  of  only  one.     As  this   alteration  is  continuous  and 

almost  regular  throughout  the  scale   of  malts,  it   would  be 

necessary  to  have   a    separate   normal   for   every   minute 

difference  of  colour-depth  if  we  desired  absolute  accuracy  f 

,    but  for  practical  purposes  it  is  found  convenient  and  sufficient 

i   to  classify  all  the  malts  lying  between  2  and  3  units  of 
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colour  in  the  orange  together.  Those  lying  between  3  and 
4  unit^  form  the  next  step  and  so  on,  proceeding  by  unit 
differences.  All  the  malts  lying  between  2  and  3  units 
at  the  .'i-ineh  stratum  that  have  given  satisfactory  result- 
in  practice  hare  been  tabulated,  and  the  mean  curve  for  the 
proportions  of  yellow  to  orange  al  each  stratum  has  been 
plotted.  This  curve  is  railed  the  normal  tecondary  enroe 
of  all  malts  .if  that  particular  colour-depth;  similarly  with 
every  colour-depth  up  to  16  units  of  colour.  In  order  to 
save  time  when  comparing  the  curve  of  nn  unknown  malt 
with  the  normal,  a  zinc  template  has  been  made  for  each 
normal  curve.  The  latter  is  plotted  on  paper  of  standard 
size,  the  template  is  placed  in  its  proper  position  on  the 
paper,  and  a  pencil  passed  round  it  give-  the  normal  • 
for  comparison  immediately. 

Previous  observations  have  already  made  it  evident  that 
disaster  Follows  the  use  of  an  under-cured  malt.  This  is 
more  likely  to  happen  in  very  pale  malts,  although  it  is 
quite  possible  by  neglect  on  the  kiln  to  overheat  a  small 
portion — sufficient  to  produce  'he  required  colour-depth— 
and  yet  to  leave  a  considerable  portion  under-cured.  'Ihis 
state  of  things  would  be  revealed  in  the  secondary  curve 
by  a  departure  from  the  normal. 

The  lowest  >at'e  temperature  at  which  very  pale  do  i 

be  perfectly  cured  has  yet  to  be  determined;  Section  C, 
dealing  with  this  part  of  the  subject,  not  being  exhaustive 
on  this  point.  Hut  experieneo  shows  that  a  temperature 
which  only  produces  2-0  to  -1  units  of  colour-depth  is 
dangerously  near  the  unsafe  point,  a-  shown  by  the 
upward  trend  of  the  proportional  curve  before  it  begins  to 
drop  at  the  7-inch  stratum.  No  instances  between  S  to  'J 
units  colour-depth  came  under  notice  during  the  season. 
Their  absence  is  indicated  by  a  wider  interval  between 
the  normals,  and  when  a  normal  is  now  required 
for  comparison  at  this  colour-depth  11  mean  is  taken 
between  the  one  above  and  the  one  below  the  theoretical 
normal. 

It  is  only  when  the  working  normal-  are  brought 
together  for  comparison,  1-  in  (hart  A.  that  their  true 
relation  towards  each  other  become-  evident.  It  can  here 
be  tra I  how  the   boldness    of   the  secondary  curve  of  the 

pule-t  of  the  series  gradually  decreases  as  the  colour-depth 
of   the   malt    increases,    until   in    No.    VIII.   it   becomes    a 

(  iiaiit  A. 


c  3 


/ 

a 

m 

a 

nn 

1 

^^^ 

17 

/i 
111 
11 

111 

1 

llll 

a 

11 

t  , 

1 

in 

1 

IV. 

.'. 

.'. 

V 

8 

.    • 

\  1. 

7 

s 

\  11 

'• 

,  1" 

111. 

12 

1:1 

IV 

1  1 

straight  line.  In  the  next  curve  (IX.)  it  begins  to  curve 
in  the  opposite  directiou,  but  with  a  still  decreasing 
proportion  of  yellow  to  orange.  Although  this  curve 
is  in  a  similar  ravened  direction  to  the  one  which 
indicates  an  imperfectly  cured  malt,  the  two  cannot  be 
confounded,  as  the  former  (IX.)  occupies  a  different 
position  on  the  chart. 

li. — Chcmget  during  Curing. 

This  6et  of  experiments  was  made  with  a  Jo., jr.  steep  in 
order  to  obtain  some  knowledge  of  the  changes  which  take 
place  during  the  drying  and  curing  of  malt,  under  ordinary- 
working  conditions. 

Sample  I.  (see  Chart  li)  was  drawn  eleven  days  from 
cistern,  just  before  going  to  kiln,  allowance  being  made  for 
the  excess  of  moisture  present  al  this  stage.  The  prop  >r- 
tiona!  curve  is  lower  than  that  of  any  -ample  met  with  in 
eomne  ■■■ 

Sample  II.  i  B)  Was  drawn  34  hours  after  going  to  kiln, 
the  last  1 'J  hours  being  devoted  to  drying  the  malt  on  the 
kiln  in  the  following  way:  —  A  firkin  with  the  two  ends  out 
was  placed  in  the  middle  of  the  kiln  and  a  layer  of  malt 
about  1  inch  thick  was  spread  inside.     The  larger  quantity 
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Secondary  curves  ..f  green  mal)  during  oaring  : 
I.    < .i.  en  malt. 
II.    After  St  hours  on  the  kiln  al  i-   i 

III.  Air-dried  for  ?2  hours  at  (0°.    Before  caring. 

IV.  After  curiae. 

of  air  which  passed  through  this  thinner  layer  of  malt 
"hand  dried  "it  in  IS  hours;  the  maximum  temperature 
registered  was  ID    C  (130    K).     The  secondary  curve  (IL1) 

m  ally  identical  with  that  of   the  green  malt,  showing 
that  simple  drying  at  -i'J    ('.  caused  no  alteration  in  the 
colour  constituents.     A  sample  drawn  l!<  hours  after  going 
to  kiln  and   "baud    drying  "in   the   manner  just    des 
gave  similar  re-nlts  (max.  temp.  SO    I 

A  sample  (III.  B)  drawn  72  hours  after  going  to  kiln 
from  bulk  which  was  " hand  dry  "  and  ready  for  curing  in 
the  usual  nay  (max.  temp.  60  I  .)  The  colour-depth  of 
this  sample  i-  greater  than  thai  of  the  bulk  of  the  malt 
(  I  -  a-  against  2-8  units)  after  curing,  and  indicates  that 
the  curing  pro.,—  bad  already  commence. I  next  the  tiles 
whence  the  sample  was  taken.  It  shows  al-,,  the  uneren 
nature  of  the  ordinary  process  of  drying  up  to  the  operation 
ol  curing.     This  ooevenncea  is  shown  by  the  nature  of  the 

ii  v  curve,  "huh    is   of  an   exceptionally'   bad   'yp, . 
aaaooiated  tr..m  an  early  stage  ot  the  investigation  « 
ng  quality. 
I  he   final    sample  (IV.    I!)  was  drawn  from    hulk    in   the 
usual    way     before    unloading,    the    maximum    n 
temperature  being  li-'   C.  (285   I'.).     The  secondary  Cum 
is  a  fairly  good  one,  not  quite  up   t innal  but  well  within 
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safe  limits.  We  have  here  an  example  of  what  is  effected 
by  curing :  — 

The  registered  temperature  only  means  that  of  the 
stratum  in  which  the  bulk  of  the  thermometer  happens  to 
lie,  in  these  instances  about  1  in.  from  the  surface  of  the 
tiles.  The  method  takes  r.o  note  of  the  time  during  which 
the  temperature  was  maintained.  It  will  be  seen  presently 
that  time  is  a  very  imporrant  element  in  the  curing  of 
malt. 

A  distinctive  feature  in  the  nncured  malt  is  the  sharp 
depression  at  an  early  stage  of  the  secondary  curve.  At 
first  this  was  attributed  to  an  error  of  observation,  but 
repeat  experiments  showed  it  to  be  always  present  in 
malts  which  were  known  to  be  under-cured.  It  should, 
therefore,  be  considered  as  one  of  the  indices  of  un- 
soundness. 

C. —  The  Effect  of  Time  and  Temperature  in  curing  Malt. 

This  set  of  .experiments  was  undertaken  in  order  to 
determine  the  effect  of  time  and  temperature  on  the  curing 
of  malt,  for  future  guidance  in  the  management  of  the  kiln. 
It  was  felt  that  the  present  method  of  taking  kiln  tempera- 
tures gives  but  little  insight  into  what  really  takes  place  on 
the  kiln,  even  when  taken  at  different  depths  in  various 
parts  of  the  kiln.  The  malt  used  in  these  experiments  was 
from  the  same  steep  as  in  the  B  series,  taken  from  the 
kiln  72  hours  after  kilning,  but  before  curing,  so  that  the 
artificial  curing  conditions  might  be  comparable  with  the 
practical  work. 

The  hot-air  bath  consisted  of  an  iron  vessel  of  a  capacity 
of  about  18  inches  cubed,  with  a  close-fitting  lid  carrying 
a  thermometer,  whose  bulb  was  at  the  level  of  the  malt. 
The  whole  was  supported  on  a  tripod  and  had  two  inter- 
vening false  bottoms  inside  and  a  disperse!'  outjide  the 
bath  over  the  burner,  to  ensure  an  even  distribution  of  heat 
and  to  obviate  radiation  from  a  single  hot  surface.  The 
malt  was  heated  gradually  with  the  air  in  the  vessel  until 
the  desired  point  was  reached,  when  the  time  was  taken. 
The  vessel  was  only  opened  for  a  few  seconds  at  the  end  of 
each  hour  to  permit  of  the  withdrawal  of  the  sample :  at  no 
time  did  the  temperature  vary  more  than  half  a  degree  from 
♦he  experimental  point. 

For  the  sake  of  clearness,  only  the  first  and  last  of  the 
secondary  curves  are  shown  in  each  experiment :  the  nature 
of  the  intermediate  results  will  be  gathered  from  the  de- 
scription. Whatever  we  may  learn  from  the  many  interest- 
ing features  of  these  curves,  cur  present  concern  is  to  trace 
the  conditions  under  which  the  best  type  of  secondary  curve 
is  produced,  and  to  discover  the  conditions  which  govern 
the  acquisition  of- the  best  colour-character. 

Chart  C. 
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The  first  experiment  was  conducted  at  90°  C.  (194°  F.) 
with  the  following  results  : — 

One  hour  at  90°  C. — The  secondary  curve  (C  I.)  ap- 
proximates to  the  form  of  the  normal,  but  is  lower  on  the 
scale.  The  form  indicates  that  curing  has  commenced, 
but  has  not  advanced  to  obliterate  the  break  at  3  ins., 
characteristic  of  under-cured  malt.  The  colour-depth,  which 
is  suitable  for  pale  ales,  is  the  same  as  the  malt  cured  on 
the  kiln,  but  the  colour-character  is  much  inferior,  as 
indicated  by  the  lower  position  of  the  secondary  curve. 

Tiro  hours  at  90°  C No  increase  in  colour-depth,  but 

the  colour-character  is  slightly  improved. 

Tltree  hours  at  90'  C. — There  is  a  marked  discrepancy 
iri  this  curve  with  either  that  above  or  below,  suggesting 
the  probability  of  an  error  in  marking  the  sample. 

Four  hours  at  90°  C. — The  curve  has  improved,  ami  is 
now  equal  to  the  normal  for  this  particular  colour-depth 
(6-2  colour  units).  This  depth  is  low  for  mild  ales,  but  too 
high  for  pale  ales. 

Five  hours  at  90°  C. — There  is  a  still  further  improve- 
ment in  the  character  of  the  secondary  curve  (C  II.),  which 
is  now  considerably  better  than  normal  at  the  increased 
colour-depth  (8  to  9).  This  happens  to  be  the  one  without 
an  example  drawn  from  actual  practice,  so  that  a  mean  has 
been  taken  of  the  one  above  and  the  one  below.  The  actual 
colour-depth  is  8'S  units,  which  is  a  good  working  depth 
fo.  running  ales. 

It  would  be  unsafe  to  lay  too  much  stress  on  a  single  set 
of  experiments,  but  so  far  as  they  have  gone,  they  seem  to 
indicate  that  90°  C.  is  too  high  for  curing  pale  ale  malt. 
When  the  secondary  curve  approaches  the  normal  in 
character,  it  is  too  high  for  the  purpose  of  the  pale  ale 
brewer.  It  appears  to  indicate  also  that  90°  C.  is  a  good 
temperature  (with  not  less  than  five  hours  curing)  for  mild 
ale  malt,  as  the  colour-depth  is  suitable  and  the  colour- 
character  better  than  normal.  Further  experiments  with  a 
slightly  lower  temperature  and  a  longer  time  in  curing  may 
possibly  show  still  better  results. 
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I.  Malt  cured  for  1  hour  at  1i«i°  C. 
II.      „       „       „    3  hours  at  100°  C. 

The  second  experiment  was  conducted  at  100°  C. 
(212°  F.)  with  the  following  results  :  — 

One  hour  at  100°  C— This  gives  a  full  pale  ale  colour- 
depth  (4-3  units),  but  an  inferior  colour-character,  as 
shown  by  the  irregularity  of  the  enrve  (D  I.). 

'Two  hours  at  100°  C— The  colour-depth  is  exactly  the 
same  at  the  standard  3-in.  stratum  as  that  of  the  five  hours' 
curing  at  90°  C,  but  a  comparison  of  the  curves  will  show 
thnt  the  character  is  greatly  inferior. 
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Three  hour*  at  100   ' '. — The  oolonr-depth  has  increased 
to  14'),  corresponding  to  the  deepest  colour  of  the  season's 
,  and  suitable  only  for  very  dark  ales.     The  secondary 
curve  (l>  II.)  is  a  little  better  than  normal. 

The  inference  that  may  be  drawn  from  the  experiments  up 
to  this  point  is  that  the  employment  of  a  longer  time  and  a 
lower  temperature  in  seeming  a  particular  colour-depth  gives 
better  remits  than  a  Bnorter  lime  and  a  higher  tempera 

The  third  series  of  ex|  eritnents  was  conducted  at  110°  C. 
(2:)u   F.)  with  the  following  results :  — 

■ur  at  110    I '. — This  is  the  only  one  of  the 
that  falls  within  the  range  of  ordinary  ale  brewing,  standing 
a*  it  does  at  5"6  units  of  colour-depth.     The  colour-character 
i-  inferior  to  the  normal. 

7  <<.  hourt  at  110  C. — The  colour-depth  here  has  in- 
creased to  17  O,  which  is  out  of  tin  range  of  ordinary  ales. 
The  secondary  curve  is  interesting  as  continuing  the  down- 
ward tendency  (sec  Chart  A)  of  the  season's  malts  for 
increase  of  colour-depth. 

Three  hours  at  110    C. — The  colour-depth  of  43  units 
found  here  is  beyond  the  limits  of  ordinary  brewing,  and  is  of 
more  interest  to   porter   malt  and    caramel    manufacturers. 
A  feature  of  importance   is   the   symmetrical  nature  of  the 
portional  curves,  indicat  dual  change  of  colour 

proportions  from  a  yellow  orange  to  an  orange  yel 

Four  hourt  at  110  C. — The  crossing  of  the  yellow  and 
orange  curves  occurs  here  at  a  colour-depth  of  28'  1,  and  the 
maximum  of  yellow  is  reached  at  SO  units  of  colour  in  the 
8-inch  stratum,  when-  it  begins  to  diminish,  disappearing 
between  the  i".-  and  7-inch  stratum,  where  red  takes  its 
place. 

Five  la  mm  at  110°  C. — In  this  instance  the  yellow  and 
oranee  curves  cross  at  a  colour-depth  of  89-C,  and  the 
maximum  ot  yellow  is  reached  at  -4H  colour  units,  when  it 
begins  to  diminish,  disappearing  between  7  and  8  incites  in 
favour  of  red. 

Tin;  Black  Factor. 

This  has  been  found  so  frequently  in  unsatisfactory  malts 

and  always  in  uncured  malts,  as  in  Series  li.  (see  (hart  K.) 

that   it  would  have  been   considered  a  sure  index  of  un- 

bul  tl  at  it  sometimes  appears  in  malts  capable  of 
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Independent  sample  i>J  i  b  i  : •  1 1 . 

brewing  good  beer.     Two  examples  have  lately  come  under 
notice,  each  containing  the  black  fa<  lor.     I  k)ke  was  used  to 
drj  the  malt  in  both  Instances,  and  it  remains  for  inn 
tion    whether   the   snlphtu    from    the   coke,   or   other    fuel 
containing  sulphur,  i-  an  element  in  the  production  of  the 

dor.  Pending  this  investigation  the  black  factor 
ma]  be  looked  upon  with  suspicion  as  possibly  representing 
a  point  dangerously  near  imperfect  curing. 


Disccssio.v. 

Mr.  E.  (meant  Hooper  said  that  the  author  gave  no 
definition  of  what  was  a  "  good  malt"  or  a  "  good  beer,'' 
both  of  which  terms  very  frequently  occurred  in  the  paper. 
He  frequently  spoke,  too,  of  "unsoundness,"  but  did  not 
explain  what  he  meant  by  that  term.  I>id  he  mean  what 
the  term  implied  to  most  brewers:  that  the  beer  devel 
acidity  and  want  of  clearne-- :  or  was  it  merely  that  it 
lacked  brightness  without  exhibiting  acidity,  lie  could, 
however,  congratulate  Mr.  Lovibond  on  having  taken  up  a 
sot  ode)  position  on  the  subject  since  his  last  paper.  In 
that  he  claimed  that  his  process  of  colour  examination 
really  constituted  a  method  of  analysis  of  malts.  In  the 
present  paper  he  did  not  claim  thai  it  threw  any  light  on  the 
chemical  constitution  of  malt,  but  merely  that  it  « 
method  of  arriving  al  the  degree  of  perfection  with  which  the 

had  been  prepared.     That  was  a  perfectly  reas< 
position.     They  could  quite   understand  that  colour  might 
represent  what  had    taken  place  on  the  majt    kiln  ;  and   the 
announcement   of  Mr.    I.ovibond  at   the  end   of   the  paper 
that,  judged  according  to  his  standards,  a  slow   but   pci 
drying  :.t  a  low    temperature   yielded   better  results   than   a 
rapid  drying  at  a  high  temperature,  which  generally   in 
ruction  of  diastase  and   production   of  colour,   n 
conclusion  which  would  meet  with  very  general  acceptance. 
Probably    Mr.    I.ovibond  would   tell   them    laiir   what    he 

undent I  by  a  good  malt      Was   it   one    which  converted 

readily  ?  If  so,  it  was  to  be  regretted  that  he  had  given  no 
standard  of  converting  power  with  which  the  colour 
Standards  might  be  compared.  Notwithstanding  these 
omissions  he  fell  that  the  present  paper,  like  all  Mr. 
Lovibond's  work,  was  a  distinct  advance,  however  empirical 
it  might  appear  on  the  surface;  for  if,  by  a  rapid  pr 
brewers  could  arrive  at  a  conclusion  as  to  whether  a  malt 
had  been  properly  dried  or  not,  there  might  be  some 
advantage  over  a  slower  analytical  process,  for  which  they 
would  all  feel  grateful  to  the  author.  It  was  necessary  to 
add,  how.  Dthing  had  that  evening  been  said 

the  process  followed  in  preparing  the  malt  solutions  for  the 
colour  determinations.  If  be  remembered  correctly  the 
method  described  by  Mr  I.ovibond  in  his  previous  paper 
wa-  a  brewing   process,  and    this  was   an    important  matter 

where'  we  were  e erned  with  the   relative   quickness  of 

diflerenl  proa 

Mr.  Ail  nil.    ('.  <  it  u  \t  \\    thought  that   the   author  had 
so  identified  himself  wiili  tl  ad  had  so  thoroughly 

absorbed  it.  that  he  at  times  ran  the  risk  of  speaking  a 
language  foreign  to  niacy.  It  was  stated  that  after  -even 
hours  of  curing,  the  " black  factor"  did  not  seem  to  have 
ased  at  all.  He.  for  one.  failed  to  understand  the 
Ding  of  that  It  was,  of  course,  well  known  thai 
might  nave  two  samples  of  malt  from  the  same  barley, 
possessing  the  same  amount  of  colour,  arrived  at  in  two 
different  ways,  bj  carefully  drying  up  to  a  comparatively 
high  temperative,  on  the  one  hand,  or  by  carelessly  drying 
at  a  lower  temperature  on  the  other.  Had  the  author  made 
any  experiments  to  ascertain  whether  there  was  any 
difference  in  the  nature  ol  the  colour  curves  obtained  on 
examination  of  malt  want-  of  these  different  characters? 
ini.  r.  mart  of  Mr.  Lovibond's  lie  thought  was  open  to 
re  criticism.  He  had  said  thai  a  "good  beer"  could 
mil  be  brewed  with  a  salt  which  gave  a  certain  colour 
curve.      What   then,  did  he    mean  b^  a   bad   beer?      \\ '.. 

which   was     unsound,   or  was    it    one   wbich   did   not 
l„,--e->    a    satisfactory    Savour;  and   if   the    latter,    did 
mean   one    so    bad    that    it  could    not    he    consumed.     The 
maioritj  ol  brewers  had  at  times  to  deal  with  unsatisfactory 
malts,  and    many    of  them,   from   which    good    beers 
brewed,  WOUld    donhtle-s    -how     that  bad    curve    to  which  he 

had  referred.  Tin  brewer  knew,  however,  thai  by  altei 
the  conditions  ol  brewing  within  certain  limits  lie  ' 
produce  a  thoroughly  drinkable  beer.  "  Could  not  "  -■  <  i  •  d 
to  the  speaker  to  be  a  stronger  term  than  Mr.  Lovibond 
was  justified  in  using.  He  would  like,  in  conclusion,  to 
express  his  appreciation  of  the  interesting  paper  to  which 
they  had  just  listened. 

Mr.  Bktak  i  oncoBAjr,  while  agreeing  as  to  the  very 

interesting  character  of  the  paper  as   a  whole,  thought  that 
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the  author  should  have  given  a  definition  of  the  word 
curing.  Did  lie  mean  the  pro2ess  which  did  not  begin  until 
after  the  malt  was  dried?  Then  the  question  of  the  kiln 
and  the  time  on  it  were  important  factors,  and  the  results 
were  affected  not  only  by  the  temperature  attained  but  also 
bv  the  volume  of  the  air  which  was  allowed  to  pass.  The 
band-dried  samples  were  dried  on  kiln  tiles,  and  kiln  tiles 
were  not,  perhaps,  the  best  substance  for  drying  on.  Then 
a^aiu,  the  water-bath  would  permit  of  very  little  air  having 
access  to  the  malt  except  when  the  samples  were  being 
taken.  He  thought  that  if  Mr.  Loviboud  would  give 
definitions  of  the  expressions  to  which  attention  had  been 
called  he  would  very  materially  help  members  to  realise  the 
full  value  of  his  results. 

Mr.  A.  R.  Ling  said  that  when  the  tintometer  was  first 
introduced  by  Mr.  Loviboud,  its  use  was,  he  believed, 
restricted  to  the  determination  of  the  depth  of  colour  of  a 
substance  on  a  purely  arbitrary  scale.  Recently,  however, 
Mr.  Lovibond  had  developed  a  method  by  meaus  of  which 
he  claimed  that  the  components  of  a  particular  colour  could 
be  determined  in  terms  of  certain  "  colour  units  "  based  on 
coloured  glass.  In  order  to  make  the  coloured  glasses 
exact  standards,  their  absorption  spectra  should  be  deter- 
mined. At  all  events,  he  thought,  something  should  be 
stated  as  to  the  way  in  which  these  glasses  were  coloured. 

Mr.  J.  W.  Lovibond,  in  reply,  said  that  Mr.  Hooper  had 
asked  him  to  define  a  good  malt.  A  good  malt  was  one  which 
produced  a  beer  that  went  bright  quickly  without  artificial 
aid,  was  perfectly  sound,  and  generated  in  itself  sufficient 
carbonic  acid  gas  to  keep  it  good  until  it  was  consumed,  be 
the  time  of  consumption  long  or  short.  He  feared  that  even 
Mr.  Hooper  himself  would  find  i*  impossible  to  define  the 
chemical  composition  of  such  a  malt.  Mr.  Hooper  had 
a'so  made  it  a  matter  of  courteous  complaint  that  he  had 
cot  given  a  series  of  analyses  with  his  observations.  He 
could  only  reply  by  asking  Mr.  Hooper  to  place  his 
laboratory  and  staff  at  his  disposal  for  that  purpose.  The 
work  he  already  had  in  hand  absorbed  16  hours  a  day  and 
he  could  not  go  beyond  that.  The  assistance  of  gentlemen 
like  Mr.  Hooper,  who  had  a  knowledge  of  these  matters  far 
bv. y  oud  his  own,  would  be  invaluable.  The  question  of  the 
proportion  of  the  extract  had  been  raised  on  a  former 
occasion.  It  was  then  asked  whether  a  cold  extract  was 
not  as  applicable  as  a  hot  extract.  He  had  made  experi- 
ments and  had  found  that  it  was  so  in  most  cases,  though  in 
a  few  instances  there  was  a  very  material  difference,  and 
therefore  to  keep  his  own  series  of  results  uniform  he  felt 
that  it  would  be  best  not  to  depart  from  the  method  be  had 
laid  down  in  bis  former  paper.  With  regard  to  Mr.  Ling's 
question  as  to  the  colour  value  of  the  units,  this  was  really 
so  rudimentary  a  phase  of  the  question  that  it  could  hardly 
be  dealt  with  then,  and  he  would  refer  Mr.  Ling  to  his 
earlier  papers  on  that  subject. 

Mr.  Ling,  interposing,  said  that  his  purpose  was  only  to 
suggest  that  in  performing  the  analyses  it  was  desirable  to 
always  use  glasses  coloured  by  the  same  means.  Even  then 
lie  failed  to  see  how  anything  more  than  arbitrary  values 
•could  be  obtained. 

Mr.  Lovibond,  continuing,  said  that  was  done.  If  one 
took  the  spectrum  analyses  of  his  glasses  by  the  light  by 
which  they  were  standardised  they  would  be  found  to  be 
in  exact  accord.  But  if  au  intense  direct  light,  such  as  that 
from  au  electric  arc,  was  used,  they  would  be  found  not  to 
accord.  Mr.  Chapman  had  asked  him  to  define  the  black 
•factor.  He  could  not  do  so.  It  was  always  present  in 
uncured  malt,  and  its  effect  was  to  make  the  colour  of  the 
•extracts  dingy.  A  malt  equal  to  10  units  of  red  and  10  of 
yellow  was  a  pure  combined  colour,  but  if  dulled  with  one 
nniit  of  black  then  the  colour  was  dingy  to  that  extent. 
Hence  he  considered  that  for  a  malt  to  be  thoroughly  sound 
the  black  factor  ought  not  to  appear ;  though  it  might  happen 
that  a  malt  might  contain  a  little  of  the  black  factor,  and 
yet  be  capable  of  yielding  good  beer.  Mr.  Corcoran  had 
.asked  bim  to  define  curing.  He  had  done  so  in  the  paper. 
Ct  was  the  process  after  the  drying  had  taken  place  which 
demonstrated  that  the  simple  drying  of  the  malt  made  no 
alteration  in  the  colour  curves,  but  on  a  small  increase  of 
temperature  with  suitable  limits  of  time  one  got  character- 
istic colour  variations  which  formed  the  distinctive  difference 


between  the  curing  of  good  and  bad  malt,  apart  from 
questions  of  chemical  analysis.  If  the  malt  were  unsound 
in  the  beginning  the  beer  would  be  bad  from  other  causes, 
which  had  not  yet  been  subject  to  colorimetric  investiga- 
tion. Mr.  Corcoran  had  also  referred  to  the  influence  of  air. 
He  did  not  know  whether  Mr.  Corcoran  had  experimented 
in  that  direction,  and  for  his  own  part,  he  was  not  prepared 
to  say  whether  air  was  or  was  not  necessary.  He  could 
only  point  to  the  results  in  the  cases  of  malts  cured 
without  a  current  of  air,  and  that  they  produced  a  colour 
proportion  curve  higher  than  the  average  normal  of  last 
season's  malts.  He  had  already  answered  Mr.  Chapman's 
questions  with  reference  to  the  black  factor  and  would 
only  add  that  after  72  hours  curing,  at  110°  C.  the  colour 
did  not  increase,  nay,  it  decreased  to  destruction  if  the 
curing  were  carried  on  long  enough. 

Dr.  Mokris  :  May  not  that  be  due  to  the  presence  of 
an  insoluble  body  ?  An  insoluble  body  would  produce  the 
black  factor  by  simple  interference  of  light,  but  iu  these 
cases  it  was  caused  by  a  substance  in  solution  as  the 
liquids  were  filtered  bright. 

Mr.  Lovibond,  continuing,  said  he  wished  Dr.  Morris 
would  investigate  that  point.  In  bis  experience  the  black 
factor  had  always  been  destroyed  by  perfect  curing,  so  that 
although  it  might  be  present  iu  malt  capable  of  producing 
good  beer  it  should  always  be  looked  upon  with  suspicion. 

Tne  Chairman  suggested  that  if  Mr.  Loviboud  proposed 
to  produce  any  further  paper  on  the  subject,  he  should  put 
himself  in  communication  with  scientists  in  time  to  benefit 
by  their  collaboration. 


Bftorastlr   ^crtuin. 


Meeting  held  at  the  Durham  College  of  Science,  Newcastle- 
on-Tyne,  on  Thursday,  March  \7th,  1898. 


TROF.    P.    PHILLIPS    EEDSON    IN    THE    CHAIR. 


ON  THE  SEPARATION  AND  ESTIMATION 
OF  ARSENIC. 

BY    J.    PATTINSON,  F.I.C.,    AND   H.  S.  PATTINSON,    PH.D.,  P.I.C. 

It  is  well  known  that  in  order  to  obtain  perfect  precipitation 
by  sulphuretted  hydrogen  of  the  metals  that  form  sulphides 
insoluble  in  hydrochloric  acid,  the  degree  of  acidity  of  the 
solution  containing  the  metals  must  be  carefully  regulated. 

Chemists  have  taken  advantage  of  the  greater  stability  of 
one  or  other  of  the  sulphides  in  hydrochloric  acid  to  effect  the 
separation  of  these  metals  from  each  other,  as,  for  instance, 
Field's  process  for  separating  mercury  from  antimony  by 
digesting  the  mixed  sulphides  of  these  metals  with  mode- 
rately strong  hydrochloric  acid,  whereby  the  sulphide  of 
antimony  is  decomposed  and  the  antimony  passes  into 
solution,  whilst  the  sulphide  of  mercury  is  left  unattacked 
(J.  Chem.  Soc.  12,  132)  ;  also  Lovitou's  method  for 
separating  antimony  from  tin  by  saturating  a  solution  of 
their  chlorides  with  sulphuretted  hydrogen  in  the  presence 
of  an  amount  of  hydrochloric  acid  which  will  allow  of  all 
the  antimony  being  precipitated  as  sulphide,  but  which  suf- 
fices to  prevent  the  formation  of  the  tin  sulphides  (J.  Pharm. 
Chim,  17  361 ;  this  Journal,  1888,  403).  Rose,  too,  iu 
his  "  Handbuch  der  Analytischen  Chemie  "  (6th  ed.,  vol.  2, 
423),  states  that  arsenic  and  antimony  may  be  separated  by 
gently  warming  the  precipitates  of  the  mixed  sulphides  with 
concentrated  hydrochloric  acid,  the  antimony  passing  into 
solution  whilst  the  sulphide  of  arsenic  remains  ;  and,  more 
recently,  Koehler  (Archiv.  d.  Pharm.  227,  **06 ;  this 
Journal,  1890,  768)  has  asserted  that,  in  a  hot  moderately 
concentrated  hydrochloric  acid  solution  of  antimonious  and 
arsenious  chlorides,  the  arsenic  ma}"  be  precipitated  by 
saturating  the  liquid  with  sulphuretted  hydrogen,  the  anti- 
mony remaining  in  solution. 

The  method  of  separating  arsenic  which  we  are  about  to 
describe  depends  upon  the  practically  complete  insolubility 
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of  arsenious  -ulphide  in  colli  concentrated  hydrochloric 
acid  which  i-  saturated  with  sulphuretted  hydrogen.  Al- 
though there  is  little  in  the  method  that  is  novel,  we  think 
it  is  worth  while  calling  attention  to  it,  became  in  many 
cases  it  i«  a  really  useful  and  convenient  mi  para- 

tion  which,  -o  far,  has  not  been  sufficiently  taken  advantage 
of  in  analytical  chemistry. 

If  arsenic  is  contained  in  solution  as  ar-enious  chloride 
in  concentrated  aqueous  hydrochloric  acid  of  specific  gravity 
1-16 — 1*17,  itrnav  be  practically  completely  precipitated 
a-  artehioos  sulphidi  by  saturating  the  liquid  in  the  cold 
with  hvdn.gen  sulphide,  and  if  a  sufficient  quantity  of  hy- 
drochloric acid  be  present,  arsenic  may  in  this  way  be  easily 
and  perfectly  separated  from  lead,  cadmium,  tin,  antimony, 
aud  bismuth,  since  the  sulphides  of  these  metals  do  not 
form  in  the  presence  of  a  sufficient  excess  of  hydrochloric 
acid  of  110  sp.  gr.  Arsenic  cannot,  however,  be  separated 
in  this  way  from  silver  and  copper,  un 
I  resent  m  very  small  quantity,  nor  from  mercury,  platinum, 
and  gold,  as  the  sulphides  of  these  metals  arc  very  stable 
ii!  strong  hydrochloric  acid. 

The  practically  complete  insolubility  of  arsenious  sulphide 

was  proved  by  the  following  experiments.     Three  portions 

of    n-iii    gnu.  of    ar-enious    acid  were    weighed  and 

dissolved  in  a  few  drops  of  strong  sodium  hydrate  solution; 

tefa  of  the  portions  200  c.C.  of  hydrochloric  acid,  specific 

({rarity    I    IT,    were    added,    and   the   solutions    were    then 

saturated  with  sulphuretted  hydrogen.  The  arsenious  sul- 
phide rapidly  separated  in  flocks,  ami  the  precipitate-  were 
filtered  on  asbestos  in  Gooch  crucibles.  To  each  filtrate 
41 -n  c.C.  of  water  were  added,  and  they  were  again  saturated 
with  -ill  |  dm  ret  ted  hydrogen,  but  in  none  of  them  was  there  any 
funic  i  precipitate  formed,  nor  even  a  faint  yellow  coloration 
of  the  liquid,  as  i-  the  case  when  a  minute  trace  of  arsenious 
acid  is  present.  After  standing  some  hours,  a  milkiness 
due  to  precipitated  sulphur  only  was  formed.  The  three 
arsenious  sulphide  were  then  washed  by  the 
following  liquids: — 

|  \..  One  precipitate  with  200  c.c  of  hydrochloric  acid, 
gravity  117.  saturated  with  hydrogen  sulphide. 

(BO  Another  precipitate  with  BOO  o.c.  of  hydrochloric 

acid  only. 

|i  Another  precipitate  with  a  mixture  of  180  c.c.  of 
hydro  id  and  20  C.C.  Of    water:    Specific    gravity    of 

the  mixture,  1  •  1626. 

After  washing,  400  c.c,  of  water  were  added  to  each  of 
the  washings,  and  they  were  then  saturated  with  sulphu- 
retted hydrogen.     In  (Aj  no  precipitate  or  coloration  was 

formed  :'  but  in  (  B  I  and  ((  i.  where  no  sulphuretted  hydrogen 
had  been    present    in   the    acid  washing,  a  faint 

coloration  was  observed,  and  after  allowing  to  stand  i 

it  ai.d  collecting  on  filter  paper  the  small  precipitates, 
chiefly  of  sulphur,  which  had  settled  on  the  bottoms  oi  the 
•  i -.and  testing  these  -mall  precipitati  ic,  a 

minute  amount  was  found  to  be  present.     Further  i 
has  shown  that  a  mix  part-  of  hydrochloric  acid 

and  2  part-  ol  Bulphl  i,  fed  hydrogen  water  may  be  us. 
wahing    precipitates    ol   arsenious    sulphide,  and    that    this 

uii\i  to  pi  event  the  precipitation  of  antimony 

without   dissolving   any    ol    the   arsenious 
sulphide, 

We  Bud  that  sulphuretted  hydrogen  forms  a  very  distinct 
ipitatc   in  a  solution 

arsenious  acid)  i U    of  hydrochloric  acid  of 

spe.iiie  gm>  ity  1  •  170. 

We  will   I.  fen    instances  of  how   these  facts 

may  he  mad  eparati  ai 

.-supposing   that    in    tl.  I    an    analysis    ■ 

imed  a   small    mixed    precipitate  of   the   sulphides   ,,f 

arsenic  and  anl ay,  oi   of  these  two  metals  and  of  tin 

ire  can  dissolve  this  precipitate  in  as  small  a  quantity  of 
yellow  potassium  nr  ammonium  sulphide  as  possible,  ind 
then  pour  this  solution  ol  the  metallic  sulphides  slowly  into  a 
sufficient  quantity  "t  hydrochloric  acid  t"  keep  the  an- 
timony sulphide  from  precipitating,  thi  ncid  being 
stonily  agitated  until  all  the  solution  has  been  poured  in. 
The  volume  of  acid  of  sp.  gr.  1'  10  should  be  at  least 

times  the  volume  of  the  alkaline  solution  of  the  sulpl 
The  sulphides  oi  tin  and  antimony,  which  are  precipitated 


at  the  moment  the  solution  meets  the  strong  acid,  are 
almost  in-tantaneously  decomposed,  whilst  the  arsenious 
sulphide  is  precipitated. 

We  must  here  draw  attention  to  an  important  precaution 
that  must  be  taken  if  a  perfect  separation  of  the  arsenic  be 
desired.  Solutions  of  the  sulpliantimonites  and  sulph- 
arsenites  of  the  alkalis  absorb  oxygen  very  rapidly  from 
theair,  and  thereby  become  converted  into  the  corresponding 
sulphaiitimonates  aud  sulpharscnates.  In  solutions  of  the 
alkaline  Milpharsctiitcs  there  is  therefore  always  more  or 
less  -ulphai-eiiate  present,  the  quantity  depending  upon  the 
length  of  time  that  the  solution  is  exposed  to  the  oxidising 
action  of  the  air.  The  arsenic  existing  in  this  more  highly 
oxidised  state  is  not  precipitated  at  once  when  the  solution 
i-  acidified,  as  i-  the  case  with  the  arsenic  which  e\i-t-  a- 
sulpharsemte.  To  effect  the  complete  precipitation  of  any 
ic  existing  as  sulpharsenatc,  the  alkaline  solution  of 
the  precipitate  of  arsenious  and  hiitimonious  sulphide  should 
lie  freshly  prepared,  and  exposed  as  little  as  possible  to  the 
air;  and  after  the  solution  of  the  mixed  sulphides  in  alkali 
has  been  acidified  in  the  way  described  above,  the  acid 
liquid  -lionll  be  wanned  to  about  4.',  C,  saturated  with 
sulphuretted  hydrogen  by  passing  this  gas  through  it,  or 
by  adding  a  little  zinc  sulphide,  and  allowed  to  cool  before 
filtering.  In  this  way  the  whole  of  the  arsenic  can  be 
precipitated  free  from  antimony  and  tin. 

The  precipitate  may  then  be  filtered  on  asbestos  or  even 
on  filter  paper  (some  of  Schleicher  and  Sohull'l 
papers  will  stand  an  acid  solution  of  1  part  of  water  to 
_'  patts  of  IK  I,  sp  gr.  1*16),  and  the  antimony  and  tin 
may  be  afterwards  precipitated  in  the  filtrate  by  dilution 
with  water,  preferably  preceded,  when  tin  i-  present,  by 
neutralisation  of  the  excess  of  acid  hy  an  alkali.  This 
method  of  separating  arsenic  is  very  handy  when  dealing 
with  small  quantities  of  the  mixed  sulphides, 

In  iron  and  manganese  ores,  arsenic  may  sometimes  be 
readily  separated  as  follows:  ;!  grms.  of  the  ore  are  dis- 
solved in  .'to  c.c.  of  concentrated  hydrochloric  acid  (a  little 
potassium  chlorate  or  permanganate  being  added  in  the 
title  heating,  ll'  c.c.  of  water 
added,  and  the  liquid  filtered  on  a  small  filter  paper  from 
the  insoluble  residue,  which  is  washed  free  from  iron,  \c, 
with   30  c.c,  of  hydrochloric  aoid  mixed  with  12  c.c.  of 

watel.  A  further  volume  of  ,|il  c.c.  of  hydrochloric  acid  is 
thcnladded  to  the  filtrate,  and  then  a  strong  solution  oi 
stannous  chloride  (made  bj  dissolving  50  grins,  of  pure 
granulated  tin  in  hydrochloric  acid,  and  afterwards  adding 
hydrochloric  aoid  until  the  total  volume  i-  200  c.e 
gradually  poured  into  il  until  the  iron  is  reduced  to  the 
ferrous  state,  which  is  readily  seen  by  the  change  in  colour 
of  the  solution,  and  alter  thi-  a  tew  drops  in  exoeai  are 
added.  By  this  means  the  arsenic  acid  is,  of  cot 
reduced  to  ars<  uious  acid,  in  which  Btate  we  wish  to  have  it. 
(in  saturating  the  liquid  with  sulphuretted  hydrogen,  the 
arsenic  now  precipitates  free  from  any  tin  and  from  all  the 

metals  usually  present  in  these  ores,  such  a-  had  aad 
antimony,  ami  even  from  copper,  if  it  be  present  in  only 
very  -mall  quantity,  at  is  usually  the  case.  The  precipitate 
of  arsenious  sulphide,  after  vigorous  stirring  with  a  - 
rod,  generally  collects  into  flocks,  which  allow  of  easj 
filtration  on  an  asbestos  Gltet  with  the  aid  of  the  filter 
pump,  and  i-  washed  first  with  a  mixture  of  5  parts  of 
hydrochloric  acid  and  'J  pari-  of  sulphuretted  hydrogen 
water,   and    finally    with   water   alone.      Occasionally    the 

precipitate  assume-  a  very  finely  divided  condition,  which 
tends  to  past  through  the  filler.  When  this  is  the  case,  it 
may  be  filtered  bj  stirring  up  a  little  ignited  asbestos  in  the 
liquid  before  filtering. 

line    otlni    very    useful   application   of   this    principle    In 
separating  ar-enie.  we  ma*  al-o  give,  e/.-.,  the  separatioi 
arsenic  from  commercial  antimony,     three  grammes  of  the 
finely  pounded  antimony  arc  brought  into  solution  in  80    .c. 
of  hydrochloric    acid    hy   gradual   additions   of   potassium 
chlorate,  and  without  the  aid  of  heal  :  by  constantly  rot 
the  liquid,  this   may  he  done  in  a  few  minute-.      i 
hydrochloric   .>  1*16,  are  now  added,  and   then 

strong  stannous  chloride  solution  i  made  as  described  above) 
until  tin    yellow   colour  of  the  antimonic  chloride   g 
place  to  a  colourless  solution  of  antiinonioii-  chloride,  aftet 
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■which  a  little  stannous  chloride  in  excess  is  added.  Sul- 
phuretted hydrogen  is  now  passed  into  the  liquid  to  satura- 
tion, or  the  liquid  may  be  shaken  up  with  a  little  pore 
zinc  sulphide,  whereupon  the  arsenic  at  once  separates  as 
arsenious  sulphide,  quite  free  from  antimony,  tin,  or  lead, 
and  from  the  traces  of  other  metals  found  usually  in  com- 
mercial antimony,  and  in  a  flocculent  state  very  suitable  for 
filtration  on  asbestos  with  the  aid  of  the  filter  pump. 

The  next  part  of  this  subject  with  which  we  have  to  deal 
is  the  quantitative  estimation  of  arsenic. 

Large  amounts  of  arsenic  are  no  doubt  best  estimated  by 
gravimettic  methods.  But  it  frequently  happens  that  the 
most  convenient  mode  of  estimating  the  small  quantity  of 
arsenic  that  is  found  in  iron  ores,  manganese  ores,  pyrites, 
and  in  some  alloys  is  to  first  distil  over  the  arsenic  with 
strong  hydrochloric  acid  by  some  modification  of  Fischer's 
process,  and  then  either  to  neutralise  the  acid  distillate  and 
titrate  the  arsenious  acid  contained  in  it  with  a  standard 
solution  of  iodine,  or  to  precipitate  the  arsenic  as  sulphide 
from  the  acid  distillate.  This  precipitate  may  then  be  puri- 
fied from  free  sulphur  and  weighed  ;  or  it  may  be  oxidised 
and  the  arsenic  precipitated  by  magnesia  mixture  and 
weighed  as  pyro-arsenate  of  magnesia  ;  or  the  precipitate  of 
sulphide  may  be  boiled  with  a  considerable  quantity  of 
water  until  it  is  all  converted  into  arsenious  acid,  and  titrated 
with  iodine  according  to  the  method  described  by  F. 
flatten  in  this  Journal,  1894,  324. 

We  find  that  the  arsenic  in  such  precipitates  of  arsenious 
sulphide  may  be  very  satisfactorily  estimated  as  follows  :  — 

The  precipitate  is  collected  on  asbestos  in  a  Gooch 
crucible  and  washed  with  cold  water  until  free  from  hydro- 
chloric acid.  The  asbestos  felt  with  the  adhering  precipitate 
is  then  placed  in  a  small  beaker ;  the  crucible  is  wiped  out 
with  a  little  clean  ignited  asbestos,  which  is  also  put  into 
the  beaker.  10  or  15  c.c.  of  concentrated  sulphuric  acid 
(specific  gravity  about  1'83),  free  from  arsenic,  are  then 
poured  into  the  beaker,  which  is  then  placed  without  a 
cover  on  a  hot  plate  or  on  a  wire  gauze  over  a  small 
Bunsen  flame  in  a  good  draught  closet.  As  soon  as  the 
acid  reaches  the  temperature  at  which  it  begins  to  fume, 
the  arsenious  sulphide  becomes  rapidly  decomposed ;  at 
first  both  sulphuretted  hydrogen  and  sulphurous  acid  are 
given. off  (if  a  cover  be  put  on  the  beaker  the  mutual 
decomposition  of  these  two  gases  causes  a  deposition  of 
sulphur  on  the  sides  of  the  beaker).  The  solution  of 
sulphuretted  hydrogen  is  over  in  a  few  seconds,  but  the 
sulphur  dioxide  takes  longer  to  expel,  depending  upon 
the  quantity  of  arsenious  sulphide,  and  upon  the  quantity 
of  free  sulphur  that  may  have  been  mixed  with  the  precipi- 
tate. As  soon  as  the  decomposition  of  the  arsenious 
sulphide  begins,  the  liquid  becomes  darkened  in  colour,  and 
the  heating,  which  may  be  brought  to  and  kept  at  the  verge 
of  ebullition  of  the  acid,  is  continued  until  this  dark  colour 
passes  away,  when  it  will  be  found  that  all  the  sulphurous 
acid  has  been  expelled.  It  is  of  the  utmost  importance 
that  all  sulphurous  acid  should  be  eliminated  at  this  stage. 
This  takes  about  10  to  20  minutes  with  precipitates  of 
sulphide  weighing  about  0-02  grm.  and  nearly  free  from 
free  sulphur.  Arsenious  acid  remains  in  solution  in  the 
sulphuric  acid,  and  the  amount  is  determined  by  cooling  the 
acid,  diluting  with  water,  nearly  neutralising  the  acid  with 
.  oncentrated  sodium  hydrate  solution,  and  then  completing 
the  neutralisation  and  rendering  alkaline  with  an  excess  of 
sodium  bicarbonate,  and  finally  titratiug  with  standard 
iodine  solution,  using  starch  solution  as  indicator.  The 
iodine  solution  must  be  standardised  against  an  approxi- 
mately equal  quantity  of  arsenious  acid,  to  which  the 
same  amount  of  sulphuric  acid  has  been  added  as  was 
used  for  the  decomposition  of  the  arsenious  sulphide  pre- 
cipitate. As  sulphuric  acid  alone  usually  requires  a  few 
tenths  of  a  cubic  centimetre  of  centiuormal  iodine  solution 
to  be  added  to  it  before  the  blue  colour  of  iodide  of  starch 
forms,  a  blank  experiment  with  the  stock  of  acid  in  use 
should  be  made  once  for  all,  and  the  amount  of  iodine 
solution  required  must  be  deducted  both  from  the  quantity 
of  iodine  solution  required  by  the  solution  of  the  decom- 
posed arsenious  sulphide  precipitate,  and  from  the  amount 
required  by  the  arsenious  acid  solution  against  which  the 
iodine  solution  has  been  standardised.     We  find  it  the  best 


plan  to  avoid  breaking  up  the  asbestos  felt,  and  if  possible 
to  put  it  in  the  beaker  so  that  the  side  on  which  the  pre- 
cipitate lies  is  on  the  bottom  of  the  beaker.  This  prevents 
the  precipitate  from  becoming  detached  from  the  felt  and 
floating  to  the  top  of  the  acid  or  creeping  up  the  side  of  the 
beaker. 

We  have  used  this  method  for  the  last  six  months  in  the 
course  of  our  daily  work,  alongside  of  determinations 
made  by  weighing  the  sulphide  precipitate,  or,  after  having 
separated  the  arsenic  by  Fischer's  distillation  process,  by 
titrating  the  distillate  (previously  rendered  alkaline)  with 
iodine  solution,  and  we  find  that  the  results  are  very 
concordant. 

The  resultant  of  the  various  decompositions  that  take 
place  when  arsenious  sulphide  is  decomposed  in  the.  manner 
described  by  strong  sulphuric  acid  is  probably  expressed 
by  the  equation — 

AS3S3  +  9H.,S04  =  As.,0:i  +   12SCX,  +  911,1 ). 

The  following  experiments  show  that  there  is  no  loss  of 
arsenious  acid  by  volatilisation  when  arsenious  sulphide  is 
decomposed  by  heating  with  strong  sulphuric  acid  in  the 
manner  described. 

Two  equal  portions  of  a  solution  of  arseuious  acid,  each 
containing  0*01  grm.  of  arsenious  acid,  were  acidified  with 
hydrochloric  acid  and  saturated  with  sulphuretted  hydrogen. 
The  precipitates  of  arsenious  sulphide  were  filtered  on 
asbestos,  washed  free  from  hydrochloric  acid,  and  decom- 
posed by  15  c.c.  of  sulphuric  acid  as  described.  Another 
equal  portion  of  the  same  solution  was  taken  as  a  standard, 
and  to  it  was  added  15  c.c.  of  sulphuric  acid,  without 
previous  precipitation  of  the  arsenic  as  sulphide.  All  three 
solutions  were  then  nearly  neutralised  with  caustic  soda 
solution,  the  neutralisation  completed  by  sodium  bicarbonate, 
which  was  added  in  excess,  a  little  starch  solution  added, 
and  iodine  solution  was  then  run  in  until  a  permanent  blue 
colour  was  produced. 

The  quantities  of  iodine  solution  required  were  : — 


Asa03  taken.  Standard. 


Decomposed  As2Sj  Solutions. 


Three  portions  of  another  solution,  each  containing  only 
0-01  grm.  of  arsenious  acid,  were  treated  in  exactly  the 
same  way,  and  required  the  following  quantities  of  iodine 
solution : — 

!  1 

As203 taken.  Standard.  Decomposed  As2Sa  Solutions. 


The  behaviour  of  arsenious  acid  with  strong  sulphuric 
acid  lias  been  occupying  our  attention  for  some  time,  but 
we  need  not  enter  into  that  subject  at  present,  except  to 
say  that  we  have  ascertained  that  sulphuric  acid  free  from 
chlorides  but  contaiuing  arsenious  acid  may  be  distilled  so 
that  the  distillate  is  quite  free  from  arsenic,  not  a  trace  of 
arsenious  acid  passing  over  with  the  distilled  acid. 

As  bearing  upon  the  question  of  danger  of  loss  of  arse- 
nious acid  when  arsenious  sulphide  is  heated  with  sulphuric 
acid,  we  may,  however,  quote  the  following  experiment, 
which  shows  that  there  is  absolutely  no  danger  of  such 
loss. 

Two  portions  of  arsenious  acid,  each  weighing  0- 10  grm., 
were  placed  in  beakers  of  150  c.c.  capacity  and  dissolved 
in  10  c.c.  of  sulphuric  acid,  sp.  gr.  1'83.  A  cover  was 
placed  on  one  beaker,  and  the  other  was  left  uncovered, 
and  they  were  then  both  heated  to  just  below  the  boiling 
point  of  the  add  for  three  hours,  after  which  the  tempera- 
ture was  raised,  and  the  acid  was  boiled  gently  for  30 
minutes.  After  cooling,  the  acid  was  diluted  with  water, 
and  neutralised  with  sodium  hydrate  solution.  The  acid  in 
the  covered  beaker  required  39  c.c.  of  the  sodium  hydrate 


2H 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      ;  March  si,  i»s. 


solution  to  neutralise  it,  and   the  acid   in   the    uncovered 

r  only  required  21  c.c,  so  that  ahout  one-half  of  the 

sulphuric  acid  in  the  uncovered  beaker  hid  been  evaporated. 

Another  portion  of  o- 10  grm.  of  arsenious  :«  iJ   was  now 

weighed  into  a  third  beaker,  and  1"  c.c.  of  strong  sulphuric 

acid  »a-  added  to  it.  and  it  v.-a-  warmed  gently  until  all  the 

arsenious  acid  dissolved,  after  which  the  ;>ci d  was   Dearly 

..eutr  odium  hydrate  solution     All  three  portions 

were   now   rendered    suitably  alkaline  with  sodium  bicar- 

I    titrated    with   an    iodine  solution.      All   the 

ins    required    exactly   the   same   quantity   of    iodine 

ion,  fi:.,  41  ■')  c.c.,  showing  thai  there  had  bee  i  no 

of  arseniou6  acid  during  the  prolonged  heating  and  boiling 

with  sulphuric  acid. 

ON  THK  ESTIMATION  01  TIN. 

HV  .1.  PATTINBON,  PJ.O.,  ADD  II.  -.  nl  nKSOM,  PH.D       I    t.C. 

Iiie  separation  and  estimation  of  small  quantities  of  tin  in 
metallic  alloys  is  a  problem  which  generally  presents  con- 
ible  difficulty.  We  have  recently  had  occasion  to 
determine  a  small  quantity  of  tin  in  commercial  antimony, 
i  we  now  describe  refers  more  especially  to 
the  separation  of  a  small  quantity  of  tin  from  a  large 
quantity  of  antimony.     The  two  methods  usually  empli 

;  this  separation  are:    1st.  The  method  of  fusion 
of   the  oxides  of  the  mixed  metals   with   caustic   soda,  by 
which  antimoniate  of  soda  insoluble  in  alcohol  i-  formed, 
r  innate  of  soda  formed  at  the  same  time  being  soluble 
;,,  alcohol  and  removed  from  tip-  antimoniate  of  soda  by 
filtration  and  washing.     Everyone  who  has  had  experience 
oda  with  canstic  alkalis  knows  how  trouhle- 
I  tedious  they  are.     The  second  method  in  general 
at     i-  Tookey'e   (J.  Chem.  Soc.  15,  468),  by  which   the 
antimony  is  precipitated  from  hydrochloric  acid  solution  by 
illic  iron,  the  tin  remaining  in  solution.     J.  Clark  (this 
Journal,  1896,  256)  has  shown  thai   the  presence  of  phos- 
phorus in  the  iron  causes  the  precipitation  of  a  little  of  the 
..  ph  isphide  of  tin,  which  thus  escapes  determination. 
i  urn  experience  of  Tookey'a  method   is   that   the    results 
obtained   by  it  are  not  uniform,  although  the  method  serins 
to  be  an  extremely  simple  oue. 

We    have,  however,    obtained   very    good    results   by    the 
following  method,  whit  npon  the  great  insolubility 

of  antimony  Bulphate  in  strong  Bnlphuric  acid,  sp.  gr. 
whilst  stannic  sulphate  and  arsenious  acid  are  readily 
soluble.  Gmelin  (Handbook  of  Chemistry,  Eng.  ed.,  vol. 
I,  page  861)  says,  "when  antimony  is  heated  with  oil  of 
vitriol,  the  products  are  sulphurous  acid,  Bublimed  sulphur, 
and  ;i  winie  anhydrous  residue."  This  white  anhydrous 
residue  is,  however, only  formed  when  there  is  nol  buH 

adding    more   acid   and 

tinning  n>  boil  the  solution,  the  white   Bubstanci m- 

pletely  dissolves.    '  in  the  same  page,  but  further  on,  under 
,1„.  i  far  sulphate,"  Gmelin,  quoting  Brandes,  says 

that  the  tersulphate  "crystallises  in  small  needles  from  a 
solution   of   the   whil  ad   in  exo  huric 

acid."* 

B)  adding  a  sufficient  quantity  of  sulphuric  acid  to 
d  with  and  boiling,  the  antimony  readil)  passes  into 
'. hi  without  an]  separation  of  the  white  substance 
above  referred  to.  On  allowing  such  a  solution  to 
oearli  the  whole  of  the  antimony  separates  onl  us  a  sulphate 
in  a  mass  of  white  crystalline  needles,  whilst  if  tin  and 
arsenic  be  present,  these  two  metals  remain  entirely  in 
solution.  These  tacts  enable  us  to  treat  a  large  quantity  ..f 
the  antimony  so  that  we  have  the  means  of  determining 
tin  even  when  it  is  present  in  ii  very  Bmall  proportion. 

.  follows:     100  grains  (6*480  gnns.)  of 

Bnelj  pounded  metallic  antimony  are  placed  in  ■  beaker  of 

itj  ,  •.' .   oa.   ( rs  c.c.  l  of  sulphuric  acid 

are  poured  in,  and  the  acid  is  boiled  over  ■ 

Bunsen  flame.     A  cover  is  put  on  the  beaker  to  avoid  lota 

by  spraying,  but  care  mast  be  taken  nol  to  allow  the  drop  of 

aqui  rhich  sometime*  condenses  on  th vei  from 

back  into  the  boiling  aeid,  as  the    sodden  gi  aeration 

•  Our  analysti  of  th  •  shows  thai  the  c  - 

the  tersulphate,  but  thai  its  i    n 

lutunony  pentasuli  h 


of  steam  thereby  caused  throws  some  of  the  liquid  on  to 
the  cover.  By  heating  up  the  acid  quickly,  the  antimony 
can  generally  be  all  brought  into  solution  before  a  drop  large 
enough  to  tall  has  collected.  After  all  the  antimony  has 
dissolved,  which  requires  about  10  minutes,  the  gas  is 
turned  out  and  the  couteots  of  the  beaker  are  allowed  t  i 
cool  completely.  Very  shortly  after  the  flame  has  been 
turned  oat,  needle-shaped  crystals  of  sulphate  of  antimony 
begin  to  form  in  the  liquid,  and  soon  nearly  the  whole  of 
the  antimony  has  separated  out  in  this  way.  When  quite 
cold,  the  in.is-  of  crystals  is  stirred  up  gently  with  a  glu-- 
rod  and  transferred  to  an  asbestos  filter,  and  the  acid  with- 
drawn by  the  aid  of  the  filter-pump.  The  beaker  and  the 
crystals  are  then  washed  four  times  with  cold  Bnlphuric 
acid,  sp.  gr,  1  '83.  Half  an  ounce  of  acid  i  i">  ce.)  is  used 
for  this,  1  dram  (ahout  4  c.c.)  of  acid  being  used  for  each 
washing.  After  each  washing,  the  crystals  are  sucked  as 
dry  as  possible  bj  the  pump.  The  best  form  of  filter  is 
made  by  placing  ■  glass  marble,  ahout  lulf  an  inch  in  dia- 
meter,  in  an  ordinary  funnel,  2\  in.  in  diameter,  and  filling 
in  the  annular  space  round  the  marble  by  pouring  on  some 
ignited  asl  ended    in   water.      A   very   thin  layer 

of  ash,  -to not   sufficient  to  cover  the  marble — is  needed. 

After  all  the  crystals  of  antimony  sulphate  have  been 
transferred  to  the  funnel,  the  mass  should  be  pressed 
down  with  a  Bat-headed  glass  ted,  and  the  acid  used  for 
washing  should  be  poured  on  quickly  each  time  so  as  to 
completely  cover  the  surface  of  Ihe  mass  in  the  funnel. 
If  mis  is  not  done,  the  washing  acid  will  be  drawn  through 
the  crystals  in  channels  and  will  not  wash  them  properly. 
The  filtrate  now  consists  of  between  two  and  three  ous 
of  strong  sulphut  ontainina  in  solution  all  the  tin, 

arsenic,  copper,  iron,  and  other  impurities  in  the  antimon) 
(except  perhaps  some  of  the  lead),  and  only  about  hulf  a 
grain  (003  grin.)  or  less  of  antimony.  The  filtrate  i«  trans- 
ferred to  a  large  beaker,  or  preferably  a  flask  of  about  two 
litres  capacity,  and  diluted  with  about  three  times  its  volume 
of  water  ;  it  is  then  best  to  cool  it,  after  which  nearly  the 
whole  of  the  acid  is  neutralised  with  ammonia  (probably 
potassium  hydrate  would  be  preferable,  but  it  should  be 
free  from  silica  and  alumina).  When  nearly  neutral,  but 
still  decidedly  aeid,  enough  strongly  yi  how  ammonium  sul- 
phide is  added  to  com]  Utely  keep  in  solution  the  sulphides 

of  tin,  arsenio,  and  antimony.  The  sulphides  of  all  the 
other  metal-  present  arc  thrown  down  In  B  tloeeiilent  form. 
and  B  I  by    filtering   upon  a  Ioo~e  teMured  paper, 

and     wa-hed    with     water    containing    a    little     ammonium 
sulphide  until  the   filter-paper  is    free  from   antimony.      I 
filtrate    now    only     contains      .ml  luminous    and    arsenious 
sulphides  and   stannic  sulphide.    It  is  to   be   noted  that  tin, 
when  di-soived  in  an  excess  ol  Btrong  sulphuric  acid,  - 
into  solutii  e  stdphate  and  not  stannous  sulpj 

the    stannous    sulphate  first   forme  1    being   oxidised   at    the 
of  the  sulphuric  aeid. 

The  mixed  sulphides  ,,f  tin,  arsenic,  and  the  small  quan- 
tity of  antimony  are  then  thrown  down  from  the  filtrate,  by 
reodi  i  olution  very  slightly  but  distinctly  acid  with 

dilute  sulphuric  acid  tut  id  of    the  strength  of  1  vol.  of  aeid, 
vol-,  i, f  water  may  be   used).     The   pre- 
cipitate should  be  allowed   to  settle,  and  is  then  filtered. 
The  filtrate  em  be  set  aside  to  see  if  any  further  precipitate 
hut  we  have  never  found  this  U)  be  the 

The  precipitate  of  the   sulphides  is  then  washed   off  the 
paper  mto  a  beaker  with   as    little  water   as  possible,  and  ■ 
on  of   bromine  in  strong  hydrochloric   ai  id    poured 
over  the    panel    and  allowed  to  run  through  upon   the   pre- 
cipitate in  the  beaker,  and  the  paper  is  then   washed  with 

hot  water,     (in   boiling,    the   arsenic,   anti ny,   and   tin 

quickly  pas-  into  solution,  leaving  trnai  mr.     It  i- 

now  best  to  decani  the  clear  liquid  from  the  mass  ,,f  sul- 
phur, which  is  allowed  to  remain  in  the  beaker.    On  pouring 
a  little  fuming  n  trie  aeid    upon  it,  the  sulphur  is  ea-ilv 
Solved,    and    this   solution   is    then    united    with    the    main 
solution  of  the  metals.     The  greater  part  of  the.  bromine  is 

now  boiled  otT,  mid.  after  cooling,  the  excess  ol  aeid  i1. 
ne.uly  neutralised  with  ammonia.  The  bulk  of  liquid  at 
the  end  of  this  op,  ration  is  ahout  150  I 

The  tin  i-  ted   from   the  antimony  and  : 

by  1.  \\ .  i.  link.  -  process  (Chem.  News,  21,  124  i,  vit.t  by 
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adding  oxalic  acid  to  saturation  (about  15  grms.  is  needed) 
and  precipitating  by  sulphuretted  hydrogen  the  sulphides 
of  antimony  and  arsenic  in  the  hot  solution.  The  tin, 
which  is  not  precipitated,  remains  in  the  filtrate,  which  is 
first  nearly  neutralised  with  ammonia,  then  yellow  ammo- 
nium sulphide  added  until  the  precipitate  of  stannic  sulphide 
that  forms  redissolves,  and  finally  the  tin  is  thrown  down 
by  rendering  the  solution  acid  with  acetic  acid.  The  pre- 
cipitate collects  together  after  standing  a  few  hours,  and  is 
easily  filtered,  washed,  and  ignited,  and  the  tin  weighed  as 
stannic  oxide,  Sn< ).,. 

Three  portions,  each  of  100  grains,  of  a  sample  commer- 
cial antimony  examined  in  this  way,  and  another  portion, 
also  of  100  grains,  to  which  0'2  grain  of  pure  tin  (=0-254 
grain  of  Sn( >._,)  was  added,  also  treated  in  the  same  way,  gave 
the  following  results,  which  show  that  all  the  tin  added  had 
been  separated  and  determined  : — 


Taken. 


Grains  of  Sn02 
found. 


100  grains  of  sample '  0*235 

„  , I  0-230 

0-270 

"tin  =  0-25* £°SmoJ   »-BOB-0-254=0-261     ON 


^rtu  ©orfc  &rrtioin 


Meeting  held  at  the  College  of  Pharmacy  on  Friday, 
February  25th,  1898. 


MR.    THOS.    J.    PARKER    IN    THE    CHAIR. 


Equal  to  Metallic 
Tin  found. 


0-185 
0-181 
0-212 

i!l7-U-2  =  0-I97 


NEW  METHOD  FOR  THE  DETERMINATION  OF 
TARTARIC  ACID. 

BV   JOHN   MOSZCZENSKI, 

The  method  used  almost  exclusively  at  present  for  the 
determination  of  tartaric  acid  is  Goldenberg'a  so-called 
acid  method.  This  method  consists  in  decomposing  the 
materials  containing  tartaric  acid,  especially  argols  or  wine- 
lees,  with  hydrochloric  acid,  boiling  the  filtrate  with  excess 
of  K»C'03,  whereby  lime  is  precipitated  and  all  acids  com- 
bined with  potassium,  finally  adding  to  the  second  filtrate 
acetic  acid,  thus  converting  neutral  potassium  tartrate  into 
bitartrate,  almost  insoluble  in  strong  alcohol,  with  which 
it  is  precipitated  and  washed.  The  amount  of  pure  cream 
of  tartar  contained  in  this  precipitate  is  found  by  titration 
with  caustic  alkali.  Every  molecule  of  cream  of  tartai 
"found  corresponds  to  1  mol.  of  tartaric  acid  present  in  the 
substance  tested. 

It  is  clear  that  the  cream  of  tartar,  into  which  tartaric 
acid  has  been  converted  by  the  above  method,  will  be  con- 
taminated with  all  those  substances  present  in  the  original 
sample  which  are  soluble  in  dilute  HC1,  which  from  such 
solution  are  not  precipitated  in  presence  of  tartaric  acid  by 
■boiling  with  K»C03  aud  are  not  removed  by  washing  with 
strong  alcohol.  Besides  iron  and  alumina,  the  most  im- 
portant compounds  belonging  to  this  class  are  the  so-called 
pectinic  matters,  which  in  argols  and  lees  are  found  fre- 
quently in  large  quantities,  and  which  probably  interfere 
greatly  with  the  results  of  the  titration,  especially  if  they 
are  previously  boiled  with  K2C03,  as  is  the  case  in  the 
method  described. 

Those   pectinic  matters,  which  are  insoluble  in   alcohol,    ' 
are  kept  out  of  the  cream  precipitate  in  the  following  method, 
•which,  besides,  has  the  advantage  of  being  shorter  than  those    j 
used  at  present. 

Materials  containing  tartaric  acid  are  treated  with  dilute    ' 
HoSO,  and  then   with  alcohol,  which  dissolves  all  tartaric 
acid  and  free  H2S04  present.     Part  of  this  alcoholic  solution 
is  filtered  off   and  alcoholic    potassium   acetate  added  to  it, 
which  precipitates   all  H2S04  as  K2S04  and  tartans  acid    J 
as  cream  of  tartar.     This  precipitate  is  filtered  off,  washed 


with  strong  alcohol,  and  titrated.  The  substance  to  be 
tested  must  of  course  be  ground  very  finely  and  treated 
with  sufficient  quantity  of  H.,S(  >4  (10—15  per  cent.),  avoid- 
ing at  the  same  ti:r,e  unnecessary  excess,  not  to  increase 
beyond  need  the  bulk  of  the  ultimate  cream  and  potassium 
sulphate  precipitate.  This  amount  of  H2S04  varies  with 
the  nature  of  tartaric  acid  compounds  to  be  tested.  So 
1  mol.  of  potassium  bitartrate  needs  1-7  mol.  of  H.,S(  >4 
(10  per  cent.)  for  its  complete  decomposition  into  tartaric 
acid  and  K,S(  l4 ;  calcium  tartrate  requires  less  H,S04.  With 
ordinary  materials  it  is  safe  to  use  26  c.c.  of  13  per  cent. 
H2S04  for  5  grms.  of  argols,  lees,  or  cream. 

It  is  not  necessary  to  let  H,S04  act  long  on  the  material 
to  be  tested ;  with  careful  stirring  a  few  minutes'  action  is 
sufficient,  whereupon  the  mixture  is  transferred  into  a  flask, 
filled  up  to  a  certain  volume  with  strong  alcohol  (not  under 
90°,  preferably  stronger),  and  part  of  it,  after  good  shaking, 
illtered  off  immediately  through  a  ribbed  filter.  I  found  it 
convenient  to  use  5  grms.  of  substance,  fill  up  to  250  c.c, 
and  filter  off  200  c.c. ;  but  those  proportions  can  of  course 
be  changed  without  affecting  the  results,  using  necessary 
judgment  and  makiug  corresponding  changes  in  the  cor- 
rections mentioned  below.  It  is  very  important,  however, 
not  to  let  the  alcoholic  solution  containing  free  sulphuric 
and  tartaric  acid  stand  too  long,  as  this  would  make  the 
results  too  low,  probably  because  of  formation  of  ethylated 
tartaric  acid,  which  on  addition  of  potassium  acetate  would 
not  be  transformed  into  cream  of  tartar. 

The  alcoholic  solution  is  transferred  to  a  porcelain  dish, 
sufficient  quantity  of  alcoholic  potassium  acetate  added,  and 
well  stirred.  To  'reduce  the  solubility  of  the  potassium 
bitartrate  thus  formed  in  alcohol,  add  5  c.c.  of  concentrated 
KG  solution.  Working  with  argols  or  lees,  it  is  easy  to 
find  the  point  when  enough  potassium  acetate  has  been 
added  by  observing  the  change  of  colour  from  pure  red 
into  pale  bluish-red  which  then  takes  place.  After  the 
precipitate  has  settled,  pour  off  a  little  of  the  supernatant 
liquid  in  a  test  tube  and  add  a  few  drops  of  potassium 
acetate  solution,  which  should  not  form  any  further  pre- 
cipitate. Having  thus  ascertained  that  the  amount  of 
potassium  acetate  used  is  sufficient,  the  precipitate  is  left 
to  stand  for  at  least  six  hours,  washed  with  strong  alcohol, 
and  titrated. 

If  in  filling  up  to  a  certain  volume  with  alcohol  the  volume 
of  solid  matters  has  not  been  taken  in  account,  a  corre- 
sponding correction  has  to  be  made  on  the  results.  In 
testing  lees  or  argols,  the  volume  correction  has,  in  most 
cases,  been  found  to  be  about  1  ■  2  c.c.  for  5  grms.  of 
substance. 

Another  correction  has  to  be  made  to  cover  the  losses  by 
solubility  of  cream  of  tartar  in  alcohol.  Using  5  grms.  of 
substance,  filling  up  to  250  c.c.  with  90  per  cent,  alcohol, 
and  filtering  off  200  c.c,  those  losses  amount  to  0-320 
of  tartaric  acid,  which  should  be  added  to  the  result.  The 
results  obtained  with  this  method  are  in  most  cases  a  few 
tenths  of  a  per  cent,  lower  than  those  found  by  Goldenberg's 
acid  method.  Which  are  nearer  correct  is  very  hard  to 
decide,  as  unfortunately  it  is  as  yet  quite  impossible  to  pro- 
duce, artificially,  mixtures  which  would  correspond  in  their 
composition  to  natural  argols,  lees,  or  other  impure  ma- 
terials containing  tartaric  acid,  and  only  on  such  mixtures 
could  those  methods  be  satisfactorily  tested. 

In  both  of  those  methods  the  results  are  considerably- 
interfered  with  by  a  good  many  different  substances  ;  but 
then  the  same  could  be  said  of  almost  every  analytical 
method. 

A  mixture  containing  50  per  cent,  of  cream  of  tartar  and 
50  per  cent,  of  potassium  oxalate  gave,  on  testing  by  the  new 
method,  55  per  cent,  of  cream  of  tartar. 

Another,  containing  75  per  cent,  of  cream  and  25  per  cent, 
of  potassium  oxalate,  gave  77-25  per  cent,  of  cream  ;  the 
same  with  Goldenberg's  method,  79-72  per  cent,  of  cream. 

The  preseuce  of  l'.,( _>5  also  makes  the  results  too  high  ;  and 
here,  as  in  the  previous  case,  the  results  of  the  new  method 
seem  to  be  less  affected.  Moreover,  from  the  few  experi- 
ments which  I  made  on  this  subject,  so  far  it  would  seem 
that  1J205  has  a  rather  quantitative  influence  on  the  results  of 
the  new  method,  aud  increases  them  by  about  1  mol.  of  tar- 
taric acid  for  every  molecule  of  PjO;  present  in  the  mixture 
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If  further  experiment!  should  confirm  this,  it  would  be 
possible  to  correct  the  error  due  to  l'<i,iu  testing  material) 
containing  tartaric  acid  and  l'J  >,.  Thie  would  be  quite 
important  for  tearing  Bo-called  "  old  acid  liquors" — m  .ther- 
liquor  fmm  tartaric  acid  manufacturing — as  these  contain, 
besides  other  imparities,  considerable  amounts  of  I'a  »,. 

For  testing  those  liquors  and,  in  general,  tartaric  acid 
mother-liquors,  the  new  method  is  especially  convenient, 
as  in  this  special  case  it  is  -till  simpler  than  in  testing  other 
materials,  and  a-  it  combines  well  with  the  "  free  sulphuric 
acid  test,"  which  is  of  importance  for  those  products. 

Those  liqnori  containing,  as  a  rule,  ftee  sulphuric  acid,  no 
addition  of  snch  is  needed. 

A  certain  amount  of  the  liquor  is  -imply  tilled  tip  with 
strong  alcohol  to  500  e.c,  well  shaken,  and  filtered  imme- 
diately :  200  •■  e.  of  th.'  filtrate  are  tested  a-  above  for  tar- 
taric acid  ;  250  c.i  .  Foi  free  snlphnric  acid  in  the  usual  "ay. 

For  comparative!}  pure  mother-liquors   no  correction  is 

needed:  for  old  acid  liquors  the  volume  of  the   precipitate 

formed  with  alcohol  maj  I..-  taken  into  account  :  but  this 

changes  bo  mncli  with  tie-   methods  of  manufacturing,  that 

u  in-  given 

In  this  waj  'li"  determination  of  both  tartaric  and  free 
sulphuric  acid  can  !"•  mad.'  in  a  short  time,  and  the  exact- 
ness of  the  results  is  very  well  within  the  limit-  of  a  Factory 

test. 

It  would  seem  that,  carrying  out   the  determination  of 

tartaric  acid  a-  described  above,  and  starting  with  a  known 

amount  oi    ll  m  i,,  it   would  be   possible  to   determine  the 

■  ■  ■  i t i r   of  tartaric   acid    present    as   potassium    bitartrate 

according  to  the  equation — 

■J.  KlIT+y  Gal  I  /.  ![>(),= 
x  K  -ii,  ■  v<aS<  >,  +  (-:  .r+y)  ILT  +  (>-.r-y)  H..SO,. 

hv  deducing  from  the  sum  of  the  acidities  of  tartaric  acid 
and    II. --II,  present    in    the    alcoholic   filtrate,  the    acidity    of 

II.m),  added  in  the  beginning,  and  making  the  difference 
equal  to  the  acidity  ot  'cream  present  in  the  -ample;  but 
(his  method  of  cream  of  tartar  determination  would  be 
er  and  more  complicated  than  those  used  at  present. 
Beeides,  the  large  excess  of  sulphuric  acid  used  in  this 
method,    and    the,    under    the    circumstances,    uot    quite 

alcohol,  render  the  results 
tain. 

Ill-,  i  --toil. 

The  (it  wnu  v\  -aid  that  he  called  to  mind  a  very  similar 

i.od  for  the  determination  of  tartaric  and  and  cream  of 

tartar  in  mother  liquors,  which,  as  be  recollected,  was  that 

of    the  late   1  »r.  Casamajor,   and   could   be   used    for   the 

quantitative  estimation  of  both  potash  and  tartaric  acid  and 

in  of  tartar.     He  would  ask    Mr.  von   Moszczenski  if 

he    was    f iliar   with  the   Casamajor   method   t"i    >; 

l  terminations.  Be  thought  then-  was  a  very  full  account 
o|  it  in  the  Journal  of  the  American  Chemical  Society  and 
perhaps  ot      i      ti  o  other  journals.     The  manufacture  of 

tartaric  acid  and  ere of  tartai   formed  a  verj  important 

chemical  industn  in  the  I  nited  States. 

In  reply  to  thi  Chairman,  the  author  said  he  was  not 

familiar  with  the  method  referred  to. 


THE  EVOT-.1   in  iN  OB  THE  SU1  PHITE  DIGESTER. 

i    .     M  u:n  .    I  .    QBIFFIN. 

Bi  sulphite  digt  the  vessel  used  for  cooking  or 

reducing  wood   to  it-  ultimate    fibre  by  treatment    with 

solution-,  of   sulphite-    and  bisulphites  ol    the  alkaline  boSCS. 

It  is  not  my  purpose  this  evening  to  wearj  you  with  all  the 
details  of  construction  of  the  sulphite  digester,  which  have 
been  proposed  .mil  patented  bj  inventors  and  manufac- 
turers siiur  tin  discover}  of  ti"  nl  of 
vegetable  fibres  bj  Benj  I  n,ol  Philadelphia,  in 
1867.  The  great  ma  snch  are  absolutely  of  no  interest 
ml  worthless.     I  -hall  endeavour  to  confine   the  limits  of 


per  to  the  improvement  end  rational  restores  of  the 

mi.  tit,  without  giving  exact  dates.     l'rom  Tilghman's 


patent  we  learn  that  "  a  strong  iron  vessel  of  any  convenient 
si/.-  and  shape,  lined  with  lead,  and  provided  with  a  steam 
jacket  and  with  necessary  pipes."  &c  may  be  used  for  this 
purpo-e.  In  this  brief  description  wo  are  introduced  to 
the  first  sulphite  digester.  From  this  point  we  shall  see 
that  the  difficulties  to  be  encountered  and  the  development 
of  the  digester  are  both  of  a  chemical  and  pin  - 
nature. 

Naturally  attention  was  first  directed  to  materials  which 
would  resist  the  actiou  of  the  sulphur  gases  and  acid-  so 
far  as  it  was  possible  to  decide  from  experience  in  other 
industries.  Next,  the  physical  qualifications  of  such 
mat  rial-.  Lead  was  selected  to  meet  the  hist  of  these 
requirement-,  but  on  account  of  it-  great  weight,  its  lack 
of  hardness,  and  tensile  strength,  it  was  totally  unsuited 
physically  for  the  purpose.  Iron,  on  the  other  hand, 
fulfilled  the  requirements  which  lead  lacked,  but  could  not 
resist  the  action  of  the  acids.  Nevertheless,  we  find,  as 
late  i-  i--".  that  Mr.  C.  ]■'.  Cross  took  out  an  English 
patent  No.  984,  for  a  process  of  boiling  jute,  hemp.  tlax. 
&C.  with  sulphite-  and  caustic  soda  in  an  irou  vessel.  The 
writer  has  no  knowledge  that  this  process  was  ever  put  to 
any  considerable  use.  but  ventures  to  -ay  that  snch  a 
vessel  for  cooking  with  an  alkaline  solution  ot  sulphites 
would  have  quickly  failed. 

we  see  ill  the  fi-st  digester  a  combination  of  these 
two  mat  rial-.  We  have  no  knowledge  of  the  difficulties 
which Tilghman  encountered  with  his  digester, as  he  did 
not  make  a  commercial  success  of  his  process.  We  know 
what  his  difficulties  would  have  been  had  he  pursued  hi- 
work.  The  unequal  expansion  and  contraction  of  these  two 
metals,  about  1  to  'J  J .  was  destined  to  pkvj  a  very  important 
part  ami  to  present  great  dillieulties  t ,  the  chemical  engi- 
neer, and  to  co-t  manufacturers  hundreds  of  tln.u-ai.il-  of 
dollars  in  th.ir  attempts  to  yoke  them  and  make  them  work 
together. 

From  this  time  nothing  more  of  importance  relating  to 
this  process  happened  till  about  the  expiration  of  Tilghman's 
pat.  lit,  when  almost  simultaneous];) ,  during  the  j  ■ 
to  1885,  the  proei  --  wee  taken  up  By  Carl  I),  I  kman  and 
Edw.  Partington  in  England,  David  Otto  Francke  in  Sweden, 
Alexander  Mitscherlich  in  Germany,  Eugene  Ritter  and 
(has.  Kellner  in  Austria,  and  al-o  h\  ('has.  S.  Wheelwright 
and  Geo.  E.  Mai  shall  in  the  1  nited  Mates.  From  this  tune 
there    ha-   been   great    activity    in    the    development    of  the 

process  and  industry. 

In  general  the  process  of  reducing  wood  to  fibre  suitable 
for   paper  making,  consists  in   subjecting  it   to  a  solution 

of   Rulpbites    "I    the    alkaline    earth    bases   in    the    dig! 
for   from    ten    hour-    to    tin..      days   al     a    Bteam    pre-- 
from    1    to   .'i   atmosphere-.     The   acid    solution   contains 
from    1   to  2   per  cent,  base,  and  :<  to   •  per  .cut.  sulphur 
.li.xi.le  according  to  circumstances.     Hence  we  see  what  is 
demanded  of  the  digester. 

I. Lilian'-  digester,  as  described  in  hi-  English  patent, 
Jul}  18,  1881,  consisted  of  a  "jacketed  boiler  lined  with 
lead  or  a  suitable  compound  thereof,  and  mounted  on 
trunnions  for  convenient  tilling  and  emptying."  The  digester 
was  cylindrical  in  shape,  and  mounted  in  either  a  vertical 
or  horizontal  position.  You  will  note  that  the  luat  is 
transmitted  to  the  ma--  to  he  cooked  by  means  of  a  steam 
jacket.  Al-o  that  neither  Tilghman  nor  Kkniau  made  any 
reference  to  the  method  employed  in  lining  their  boilers 
with  lead.  The  production  of  the  fibre  was  their  attractive 
object,  and  tin-  digester  was  onll    i  mean-  to  this  end. 

The  same  yeai    Pranckc,  in  Sweden,  patented  a   proci 
for  improvements  in  tin    n    nufactun    ol   paper  pulp.     His 
digester   consisted  ot    n  horizontal   rylinder  revolving  upon 
anti-friction  supporting  roller-,  having  a  -team  jacket  on 
each  .  i.d   b)  lead-covered  tube-  passing  through 

the  interior  ..t  the  digester,  which  was  lead-hind. 

Ekman'a  digester  was    i  ft.  in  diameter  and    12  f\  Ion 
and  Francki  babl}  comparatively  small.      In  I- 

Alexander  Mitsoherlich  patented  a  digester  and  process  for 

icing   w 1   i"   pulp   rali.  illy   different   from  anytbi 

hitherto    kn    wn.      The  digester,   cylindrical    in   form, 
about    12    tt.    in    diainct.  i    and    36  ft.   long,  stationary ,  and 

ipported  horizontally  u| piers  ol    maaoury,     It  wa- 

built    as   follows :— First    the   iron   shell,  J    in.   thick,  th. 
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interior  surface  of  which  was  covered  with  a  cetneut  of 
tar  and  pitch ;  next  a  lining  of  thin  sheet  lead  with  edges 
burned  together.  Upon  this  lead  is  laid  flatwise  a  course 
of  dense,  vitrified  bricks,  especially  made  for  this  purpose, 
having  tongues  and  grooves  edgewise.  Upou  this  is  laid 
another  course  of  bricks  edgewise,  having  their  tongues 
and  grooves  arranged  accordingly.  This  brickwork  was 
laid  in  Portland  cement. 

The  cooking  was  accomplished  by  indirect  steam  passing 
through  coils  of  1-in.  pipe,  composed  of  load  and  antimony, 
lying  in  loops  on  the  sides  of  the  lower  half  of  the  digester. 

This  was  and  is  to-day  the  most  rational  construction  of 
the  sulphite  digester.  From  the  Gay-Lussac  and  Glover 
towers  lined,  not  with  lead,  but  with  acid-proof  tile  or 
bricks,  the  transition  to  the  tile-  and  brick-lined  digester 
was  very  natural  and  easy  to  such  an  able  scientist  as 
Dr.  Mitscherlich.  So  carefully  did  he  work  out  the  details 
of  the  lining,  size,  and  shape  of  his  digester,  and  method 
of  cooking,  that  though  the  coefficient  of  expansion  of 
firebrick  is  less  than  half  that  of  iron,  the  lining  has  never 
given  any  serious  trouble,  the  joints  only  requiring  pointing 
from  time  to  time.  ( hie  would  have  thought  that  now  the 
lead-lined  digester  was  doomed  to  a  speedy  death.  Not  so ; 
it  was  destined  to  struggle  on  for  a  do;:en  years  in  less 
scientific  hands.  We  shall  observe  its  course  in  the  progress 
of  this  paper. 

At  this  point  let  us  review  the  probable  reasons  why  the 
use  of  lead  for  lining,  and  later,  bronze  digesters,  was  so 
vigorously  followed  up.  Lead  has  long  been  used  in  the 
manufacture  of  vitriol,  though  under  very  different  con- 
ditions, and  hence  it  was  thought  suitable  for  this  purpose. 
Some  believed  that  though  the  lead  lining  would  give 
out  in  time,  it  could  be  so  used  and  the  digester  so  con- 
structed as  to  make  the  necessary  repairs  cheaply,  and  so 
make  its  use  a  commercial  success.  Still  others  believed 
that  lead  could  be  so  bonded  to  its  iron  companion  that 
it  would  give  up  its  bad  habits  of  expanding  extravagantly 
and  then  refusing  to  contract  to  its  former  dimensions,  and 
lead  a  new  life.  The  beautiful  pulp  produced,  when  the 
digester  was  new,  in  15  to  ?.0  hours,  and  often  in  less  time, 
with  no  loss  of  time  in  blowing  down  the  pressure,  dis- 
charging and  washing  out,  and  little  if  any  inspection,  was 
a  great  temptation  to  its  use,  when  contrasted  with  the 
slow  process  of  moving  away  the  discs  of  wood  in  the 
large  Mitscherlich  chambers,  steaming,  cooking  at  low 
temperature  and  pressure  for  nearly  a  week,  blowing  down 
the  pressure,  and  finally  washing  and  shovelling  out  by 
hand,  &c.  Perhaps  one  of  the  most  potent  reasons — in  the 
United  States  at  least— for  not  adopting  the  heavy,  thick, 
brick  lining  and  process  of  Mitscherlich,  was  because  he 
had  protected  it  by  patents  and  was  able  to  organise  a 
strong  company  composed  of  influential  men  in  the  Govern- 
ment service  during  the  administration  188-1  to  1888. 
This  company  owned  the  exclusive  right  to  operate  the 
process  in  the  United  States  ami  Canada.  The  price  of 
pulp  and  paper  at  that  time,  and  the  very  low  cost  of  pro- 
ducing sulphite  fibre,  was  a  sufficient  reason  for  charging  a 
high  loyalty  for  the  use  of  the  digester  and  process.  This 
the  majority  of  manufacturers  were  unwilling  to  pav, 
believing  that  they  could  circumvent  these  demands  at  less 
expense.  Also  the  slow,  tedious  European  process  did  not 
accord  with  the  American  idea  of  progress. 

As  indicated  in  the  early  part  of  this  paper,  the  unequal 
expansion  between  iron  and  lead  was  destined  to  be  one  of 
two  great  obstacles  in  the  use  of  lead  for  lining.  The 
expansion  of  the  latter  and  the  failure  to  contract  soon 
caused  the  sheet  lining  to  buckle  and  crack  and  require 
constant  repairs.  This  is  what  happened  iu  the  case  of 
Francke's  and  Ekman's  boilers. 

As  soon  as  this  became  apparent,  a  great  variety  of  ways 
of  attaching  the  sheet  lead  to  the  iron  were  devised. 

The  second  obstacle  to  the  use  of  lead  lining  for  any 
length  of  time  was  due  to  the  fact   that   in  the  process  of 
burning  brimstone  for  making  the    solution   of  sulphites,    J 
a   small    amount  of  sulphides  of  calcium  or   magnesium    ' 
is  produced   from  reducing   impurities  in    the   hrimstone. 
Also  that  there  are  conditions   in   the  process  of  cooking    | 
favourable  to  the  reduction  by  the  organic  matter  of  a  small 
proportion  of  sulphites  to  sulphides  of  the  alkaline  base. 


The  result  of  this  action  is  that  at  first  there  is  only  a 
slight  blackening  of  the  surface  of  the  lead,  which  would 
have  no  significance,  except  to  the  experienced  observer. 
In  time  the  lead  will  show  signs  of  crystallisation,  and  on 
such  places  we  shall  a  little  later  observe  black  scabs, 
which  are  composed  of  sulphites  and  sulphides  of  lime  and' 
lead.  These  in  turn  appear  to  have  a  very  bad  effect,  for 
if  we  remove  these  scabs  we  shall  find  the  lead  pitted.  The 
scabs  may  be  scraped  off,  and  the  defective  places  chipped 
out,  and  the  holes  burned  up,  but  the  lining  is  doomed,  and 
in  a  very  short  time  is  worthless.  Besides  digesters  lined 
with  bricks  and  lead,  bronze  digesters  were  used  to  a  con- 
siderable extent  in  the  United  States. 

After  this  introduction  to  the  three  classes  of  digesters, 
let  us  follow  the  history  of  each. 

The  Ekman  and  Francke  digesters  were  never  used  in 
this  country,  and  we  pass  on  to  some  of  their  successors. 

The  Paitington  digester  ran  its  course  from  about  1885 
to  1890,  and  was  principally  used  in  England  and  this 
country.  As  originally  constructed,  it  was  spherical  in 
shape,  about  12  ft.  in  diameter,  and  mounted  on  trunnions 
for  ease  in  filling,  emptying,  and  circulating  the  cooking 
acid.  The  lead  lining  was  applied  in  spherical  lunes, 
clamped  to  the  iron,  and  edges  burned  to  each  other.  The 
theory  was  that  it  would  be  an  easy  matter  to  replace  an 
injured  section,  and  thus  to  keep  the  lining  intact  at  com- 
paratively small  cost.  The  shell  was  perforated  in  many 
places  to  locate  leaks  in  the  lining.  The  result  of  this 
clamping  was  an  expansion  and  buckling  between  the 
clamps,  and  final  Assuring  of  the  sheets.  The  repairs  of 
these  digesters  were  doubtless  greater  than  on  any  other 
digester  ever  built;  add  to  this  the  time  shut  down  for 
repairs,  we  see  that  the  process  was  very  unsatisfactory 
and  costly. 

The  Ritter-Kellner  digester,  though  a  little  out  of 
chronological  order,  should  be  described  in  connection  with 
the  Partington,  as  the  right  to  use  the  two  processes  in  the 
United  States  and  Canada  had  been  purchased  by  one  com- 
pany, and  the  two  kinds  were  at  several  places  installed  in 
the  same  mill.  At  first  we  saw  that  the  production  of  the 
fibre  was  the  object  sought  ;  now  we  are  fully  launched  in 
the  struggle  to  improve  the  digester  linings.  The  Ritter- 
Kellner  digester  was  cylindrical,  vertical,  and  stationary, 
about  10  ft.  by  -2S  ft.  high,  built  up  of  cylindrical  sections 
4  It.  wide,  a  few  inches  apart,  and  fastened  by  heavy  exterior 
bands.  The  object  of  this  construction  was  to  provide  the 
means  for  attaching  the  lead  lining  peculiar  to  the  process. 
The  spaces  between  these  sections  formed  annular  dove- 
tail mortises.  These  mortises  are  filled  with  an  alloy  of 
lead  and  antimony,  and  at  the  ends  of  a  diameter  meet 
similar  vertical  tenons,  to  which  they  are  attached.  The 
sheet  lining  is  burned  fast  to  this  semi-cylindrical  frame. 
The  specific  object  of  this  arrangement,  as  stated  by  the 
patentees,  was  to  make  the  lead  lining  of  the  digester 
durable  by  providing  an  ariangement  for  securing  the 
lining  to  the  casing  of  the  boiler  in  such  a  manner  that  the 
creeping  effect  of  the  soft  metal  is  localised  and  hence  more 
durable.  To  further  secure  this  result,  hard  lead  rivets 
might  be  used,  though  I  have  never  seen  them  so  used  in 
this  country.  The  shell  was  also  provided  with  the  leak- 
locating  holes. 

Manufacturers  are  now  in  the  midst  of  the  struggle  to 
bind  fast  the  recalcitrant  lead.  The  second  obstacle  to  its 
permanent  use,  previously  referred  to,  has  not  as  yet 
appeared  ;  when  they  have  fairly  accomplished  the  work  of 
forcibly  holding  the  lead  in  place,  it  will  appear.  We  see 
the  advance  made  by  Ritter-Kellner  over  Partington  in  the 
mechanical  method  of  binding  the  lining.  The  cooking 
was  accomplished  in  each  case  by  the  direct  admission  of 
steam  into  the  mass. 

These  digesters  were  certainly  more  successful  than  the 
Partington  ;  but  the  means,  though  vigorous  and  powerful,, 
were  as  yet  inadequate  to  hold  fast  the  lining,  which  still 
buckled  and  cracked,  though  over  smaller  areas.  A  new 
phenomenon  now  appears.  The  digester  being  vertical  and 
stationary,  the  expansion  of  the  lining  is  downward,  incon- 
sequence of  its  weight ;  the  upper  parts  become  thin,  and 
give  way.  This,  of  course,  could  not  happen  with  a 
revolving  digester. 

c  2 
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In  1884,  Chas.  8.  Wheelwright,  engaged  in  the  inaniifac- 
turc  of  sulphite  pulp  and  paper  in   the  city  of   Providi 
U.I..  patented  an  improvement  in  paper-pulp  digesters  for 
sulphite,  which  were  built,   having  double   walls,  of  rolled 
iron,  made  ill    I  1    united    section    to  section    and 

wall  to  «all  by  rings.     "A suitable  metallic  lining  (pre 
ferably  of  copper)  is  to  be  placed  »a  the  inside  of  the 
shell." 

111.  .  ioking  was  accomplished  by  admitting  steam  into 
the  annular  Bpaces  between  the  outer  and  inner  shell.  I  liis 
construction  proved  very  costly  and  unsatisfactory,  and  was 

0  red  by    the  following  modification:  the  Bhell  of  the 

-trial.  I  of  annular  sections  of  cast  iron, 
having  flange  -,  and  these  were  bolted  together.  Each  sec- 
tion was  lined  separately  with  sheet  lead,  and  attached  by 
flanging  over  the  iron  flange*.  The  object  of  this  construc- 
tion was  tn  facilitate  the  repair  work,  a-  now   no  one  hoped 

by   mechanical  means  to   bold  the  lead  lining  in   place. 
Steam  for  cooking  was  admitted  directly. 

Notwithstanding  the  high  price  of  the  pulp  produced,  the 

process  wa t  a  commercial  success,  and  the  company, 

after  a  struggle  for  several  years,  went  out  of  existence. 

1  have  now  detailed  some  of  the  early  and  typical 
methods  for  fastening  the  lead  lining  and  localising  t)» 
expansive  action.  A  great  many  other  modifications  for 
mechanically  attaching  the  lead  followed  from  year  to 
year  even  as  late  as  1891,  "hen  it  mii-t  have  been  apparent 
to  the  most  superficial  observer  that  only  a  waste  of  time 
and  failure  could  result.  It  is  needless  to  perpetuate  them 
further. 

There  still  remains  one  more  chapter  on  lead  lining  to  be 
told,  ami  we  are  done  for  ever  "ith  lead  as  the  principal 
lining  in  sulphite  digesters.  This  we  «ill  defer  while  we 
r;ik,-  up  (he  digester  of  bronze,  which  I  regret  tosaj  "as 
D01  desti 1  t'i  rani  with  Othl  E  works  in  bronze  and  become 

a  lasting  monument  tn  posterity  of  the  skill  and  scientific 
attainments  of  this  age  of  paper  making. 

This  age  of  bronze  "a-  brief,  lasting  only  a  few  short 
pears  from  about  1887  to  1893  or  18UI  iii  this  country.     It 

would    even    nOW    be    forgotten    except     fur    the    death    and 
destruction    caused   by  explosions.      It  was    ii.a.t  -.riiui-h 
taken  up,  except  by  one  man  ami  .me  manufacturer  of  the 
digester,  though  they   "'re  operated  in  some  half  i 
places. 

lb.     difficulties   of   making   large  homogeneous   bronze 
eastings  weir  claimed   to  1  lb  erel  process 

employed  by  the  Deoxidised  Metal  Co.,  of  Bridgeport, 
Conn.,  and  hence  the  construction  of  these  digesters  fell 
to  ih.  in  l  bey  were  stationary,  upright  cylinders,  7  ft. 
in  diameter  and  -'^  ft.  nigh,  made  in  sectional  castings  of 
this  deoxidised  bronse,  with  planed  flanges,  bolted  together, 
am I  lead-jointed  in  assembling.  This  alloy  the  designer 
assumed  was  sufficiently  aeid-prool  for  the  purpose  without 
any  protecting  lining.  Steam  «as  admitted  directly  in 
cooking. 

in  :i  papet  read,  June  1889,  before  the  American  So<  i  tj 
,,i   Civil  Ei     neei     bj  Majot  0   B.  Micbaelis,  at  that  time 

in  i Miami  ..f  the  Kennebec  krsenal,  and  myself,  after  an 

extended  tour  of  investigation  of  tho  sulphite  processes,  he 
..  in  reference  to  copper-thi  illoys,  they  are"'Kittle 
eat  tie' ;  all  authorities  agree  in  testifying  to  tin  ir  sensitive- 
ness. Fluctuations  In  temperature  affect  their  strength,  and 
their  constant  exhibition  undi  r  active  circumstances  in  the 
presence  of  sulphur  compounds  cannot  fail  t.i  produce  del.  - 
terious  effects."  The  analysis  of  a  pi.ee  of  one  ol  the 
deoxidised  in  mzc  digesters  showed  the  following  com 
don : — 

Per  ( 

Tin 7  88 

i  '.-pint WW 



The  specific  gravity   wa     -    .■;<.  the  computed 
vwi-  s  7>. ;  while  that  ol  par.  i  oppi  i  is  8*94. 

Thi-  indicates  the  difficulty  in  makuu  perfect  castings. 
from  an  examination  "i  the  castings,  it  "us  further  evident 
to  us  that  had  they  been  perfect,  it  would  have  made  little 

differe for  neither  copper  nor  any  alio]  of  il   is  prool 

against  the  action  of  sulphur  acid-. 


The  progress  of  the  action  of  the  acid  sulphites  on  the 
interior  of  the  digester  was  first  to  dissolve  a  film  of  the 
surface.  This  in  turn  was  promptly  reduced  to  the  oxide 
and  sulphide  bj  the  organic  matter,  forming  a  dirty,  black 
scale,  which  increased  in  thickness  until  it  became  dislodged 
and  contaminated  the  pulp.  It  was  only  a  matter  of  time 
how  long  any  digester  would  last,  or  how  Ion::  it  could  be 
safelj  ■  is  itwasa  very  treacherous  thing  to  inspect 

Finally,  altera  lew  explosion-,  insurance  companies  would 
not  insure  them,  and  they  were  quickly  abandoned.  The 
manufacturer  of  the  castings  had  previously  abandoned  his 
part  of  the  work  as  a  failure. 

The  argument  employed  to  introduce  the  bronse  digester 
«as  a  very  plausible  one.  The  promoter  declared  that 
though  there  was  -mil"  action  on  the  metal,  the  digester 
was,  nevertheless,  as  durable  as  au  iron  digester  for  soda 
pulp.  I  1  suppose  he  meant  the  riveted  digester  then  in 
u-e.  i  He  also  offered  to  take  back  the  old  digester,  and 
pay  the  market  price  of  lake  ingot  copper.  In  this  way.  he 
churned  that  his  digester  was  the  cheapest  and  mo-t  satis- 
factory of  any  on  the  market. 

\\  .  i  o,.  come  in  the  last  chapter  on  lead  lining.  Lining 
digesters  with  sheet  lead  was  recognised  asa  verj  unsatis- 
factory method,  if  not  a  failure,  for  the  reason  thai  no  one 
had  been  able  to  devise  means  for  holding  it  in  place,  and 
keeping  it  from  buckling  and  cracking.  If  anyone  could 
be  found  who  could  accomplish  this,  there  were  those  who 
were  still  willing  to  put  their  money  into  it. 

In  lMs^,  one  James  Anthony  Graham,  of  London. 
patented  a  process  for  covering  iron  with  any  thickness 
lead,  by  a  process  of  (leaning  the  surface  of  the  iron,  beat- 
ing and  covering  the  same  with  a  flux  of  sine  chloride,  and 
applying  molten  lead — in  other  words,  a  solder  attachment. 
Il  -.en,-  a  little  strange  that  such  a  patent  should  have  been 

granted  "hen  the  manufacture  of  terne  plate  had  been 
known  so  long. 

In  1886,  one  Geo.  K.  Noble,  at  that  time  a  resident  of 
England,  conceived  the  idea  of  constructing  with 

Sheet  iron  covered  with  lead,  according  to  the  Graham 
process,  and  "a-  granted  a  patent  therefor. 

Manufacturers  had  been  introduced  to  The  American 
Snlpbite  Pulp  Co.,  The  International  Sulphite,  Fibre,  and 
Paper  Co.,  &c.  But  the  breadth  and  extent  of  the  opera- 
.!  these  companies,  as  indicated  by  their  titles,  were 
no!  to  tie  compared  with  those  of  a  company  which  »;i< 
organised  to  operate  whal  was  known  a-  tn  pro- 

othe  title,  Globe  Sulphite  Boiler  Co.  was  selected 
a-  most  appropriate. 

Tin opanj  expected  to  build  both  rotary  and  sta- 
tionary digesters,  lb.  tir-t  rotary  revolving  on  trucks,  as 
Francke's,  was  7  j  ft.  by  22  it.    Litter  digesters,  8ft.  I  ins.  by 

:fj  ft.  6  ins.,  "ere  built,  the  latter  producing  al t  7,000  lb. 

of  pulp  to  each  cook.  It  was  constructed  l>y  rolling  and 
assembling  the  sheets  cot  en  .1  "  ith  about  one-balf  inch  of 
lead  after  Graham's  patent.  The  -.  imB  were  then  cleansed, 
filled  in,  ami  burned  with  the  soldered  lead  coating.  Tbe 
greate-t  care  wa- taken   to  obtain   the   purest   Spanish 

ntid  to  make  the  interior  surface  su tb.       \t  'lie  time  1  do 

not  kiion  that  any  importance  "a-  attached  to  the  galvanic 
action  due  to  contact  of  different    mel  illoying  of 

the  flux  with  the  lead.  I  have  reason  for  believing  that  it 
i\  as  not  even  thought  of. 

.lust  here  are  some  very  interesting  points  which  in  this 
connection  were  ably  presented  by  my  friend.  Major 
afichaelis,  in  llie  paper  above  referred  to.  1  quote  from  Ins 
papei      ••  Although  ill.   promoters  of  tin-  process  do  nol 

!.  it  i-.  nevi  rthclcss,  soldi  ring,  winch  i-  authoritatively 
defined  to  b  •  '  the  ptoccss  of  uniting  two  pieces  of  the  - 
or  of  different   metals  bj    the   interposition  of  a  metal  or 
alloy,  which,  bj    fusion,  ruin  bine-  with  each.'  " 

Here  the  metals  to  be  unit  .1  are  lead    and    iron)    tho 
•■  metal  or  alloy  "  is  line,    or  sine   and    lead.     I  empl 
this  simple  mail,  i  because  it  i-  claimed  thnt  in  the  '  rahaffl 
process  the  two  metals  are  united  by  a  special  alloy  of  lead 

and  lli.li 

I  ipiolc  from  the  company's  courteous,  well-posted 
expert : — 

"Our  boiler  obviates  these  defects,  and  overcomes  the 
difficultiet   and   repairs   and   constant   inspection   to   which 
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ordinary  lead  lined  boilers  are  liable.  This  is  because  the 
lead  is  united  to  the  iron  or  steel  uniformly  by  means  of  an 
allov  at  the  point  of  junction  between  the  steel  and  lead, 
and  the  crystals  of  the  two  metals  are  intimately  mixed  at 
that  point,  so  much  so  that  it  is  impossible  with  a  cold  chisel 
to  cut  the  lead  away  from  the  iron  or  steel  without  still 
leaving  a  thin  surface  of  lead.  The  junction  alloy  of  steel 
and  lead  has  also  a  greater  breaking  strain  than  lead  itself, 
it  having  been  subjected  to  breaking  tests." 

A  standard  authority  states  that  "an  alloy  is  a  combina- 
tion by  fusion  of  two  er  more  metals,  as  brass  and  zinc,  tin 
and  lead,  silver  and  copper,  &c."  Hence  to  speak  of  the 
"  junction  alloy  of  steel  and  lead  "  is  incorrect,  for  iu  the 
coating  operation  there  is  not  even  an  approximation  to  the 
melting  point  of  iron. 

The  alloy  of  lead  and  iron  appears  to  be  almost  unknown 
in  the  arts  ;  and  that  this  so-called  "junction  alloy  of  steel 
and  lead,"  or,  as  I  think,  of  zinc  and  lead,  should  possess  a 
greater  tensile  strength  than  the  lead,  is  not  strange ;  it  is 
not  an  unusual  property  of  alloys  ;  thus  one  consisting  of 
twelve  parts  lead  and  one  part  zinc,  his  six  times  the 
tenacity  of  lead. 

I  must  also  put  on  record  my  lack  of  faith  in  the  natural 
inference  that  would  be  drawn  from  the  claim  that  the  two 
metals  (iron  end  lead)  are  intimately  mixed  at  this  point 
(the  junction  or  cementation  surface),  "  so  much  so  that  it 
is  impossible  with  a  cold  chisel  to  cut  away  from  the  iron 
or  steel  without  still  leaving  a  thin  surface  of  lead."  Under 
favorable  circumstances  the  lead  can  be  "  peeled  "  from  the 
iron — 1  have  done  it  myself. 

I  examined  the  Graham  process  after  the  Kitter-Kellner 
at  Cornwall,  and  it  struck  me  a*  once  as  a  logical  conse- 
quence that,  if  "  tacking  "  the  lead  on  in  places  only,  gave 
satisfactory  results,  then  complete  cementation  ought  to  do 
even  better.  Upon  reflecting,  however,  I  modified  this 
hasty  conclusion,  for  the  governing  conditions  in  the  two 
processes  are  entirely  different.  In  the  Kitter-Kellner,  the 
lead  is  burned  to  the  circular  and  vertical  tenons. 

Burning  is  defined  as  "  joining  metals  by  melting  their 
adjacent  edges,  or  heating  the  adjacent  edges  and  running 
into  the  intermediate  space  some  molten  metal  of  the  same 
kind."     A  well-known  writer  says  : — 

"  The  articles  burned  together  being  homogeneous,  the 
parts  expand  aud  contract  evenly  by  changes  iu  tempe- 
rature ;  the  solders  have  a  greater  range  of  expansion  by 
given  changes  of  temperature  than  the  metals  they  connect. 

"  The  solders  oxidise  more  or  less  freely  than  the  metals 
they  connect,  and  establish  galvanic  circuits  which  destroy 
the  integrity  of  the  joint,  especially  in  the  presence  of  heat, 
moisture,  or  acids." 

One  would  almost  suppose  the  author  had  sulphite 
digesters  in  mind. 

In  the  Ritter-Kellner  tiere  is  little  danger  of  the  joint 
loosening.  In  the  Graham,  under  periodic  expansion  and 
contraction  and  galvanic  action,  I  should  fear  a  sundering 
between  the  lead  and  iron ;  if  this  did  take  place  the 
boiler  would  very  soon  become  unserviceable.  Even 
granting  the  claim  that  the  lining  and  sheet  are  indis- 
solubly  connected  by  an  alloy  of  lead  and  steel,  and  that 
the  "  lead,  being  the  weaker  metal,  when  fastened  homo- 
geneously to  the  iron  or  steel,  has  to  obey  the  expansion 
and  contraction  of  the  iron  or  steel,"  there  still  remains 
an  apparently  insuperable  difficulty.  The  lead  lining  is 
at  least  half  an  inch  thick,  and  even  supposing  that  the 
cylindrical  lamina:  in  homogeneous  contact  with  the  iron  are 
docile,  and  move  in  military  cadence  with  their  inseparable 
stronger  companion,  yet  the  balance  of  the  lead  must  be 
subjected  to  a  recurring  ebb  and  flow  for  which  no  compen- 
sation is  provided.     I  quote  from  the  German  expert: — 

"  The  explanation  of  the  iron  controlling  the  lead  expan- 
sion is  easy  to  understand.  Lead  is  a  very  malleable  metal, 
its  crystals  fitting  loosely  together,  i.e.,  there  is  comparatively 
a  large  space  between  the  crystals  as  against  other  metals, 
and  if  the  crystals  of  lead  were  counted  over  22  ft.  (the 
length  of  the  digester),  and  the  number  divided  into  one- 
third  of  an  inch  (the  linear  expansion  of  lead  for  90°  in  22 
ft.),  it  would  be  found  that  the  fractional  part  of  this  one- 
third  inch  would  be  considerably  less  than  the  space  between 


each  crystal,  and  there  is  no  chance  of  one  crystal  pushing 
another  one,  as  in  metals  where  crystals  are  closer  together." 

On  this  theory  I  do  not  understand  why  lead  should 
expand  measurably  under  ordinary  increase  of  temperature. 
Further,  the  common  experience  of  every  plumber  militates 
against  the  correctness  of  the  assumption. 

Lead  pipes  for  hot  water  will  "  creep  "  under  fluctuation 
of  temperature  without  perceptible  increase  of  length;  this 
is  very  evident  when  the  pipe  under  a  metallic  clamp  is 
examined  :  a  burnished  band  is  seen  protruding  beyond  the 
clamp.  I  have  seen  this  in  less  than  twenty  four  hours 
after  brand-new  pipes  were  installed. 

It  is  a  well-known  fact  that  in  hotels,  for  instance,  where 
a  large  quantity  of  hot  water  is  used  in  the  morning  and 
very  little  during  the  rest  of  the  day,  the  pipes  being  thus 
subjected  to  frequent  and  comparatively  great  changes  of 
temperature,  this  very  movement  of  which  I  have  spoken, 
to  use  plumber's  parlance,  "  kills  "  them.  That  is,  they  lose 
all  elasticity,  become  brittle  and  crack,  showing  a  crystalline 
fracture.  Now,  I  am  inclined  to  think  that  there  is  danger 
of  such  a  result  with  the  lead  lining  of  the  Graham  boiler, 
even  if  the  cementation  remains  inta.  t.  The  lead,  under 
this  constant,  enormous  molecular  stress,  will  degrade, 
become  brittle,  porous,  crack,  even  drop  off. 

Then  the  boiler  is  ruined,  for  the  liniug,  under  such 
circumstances,  can  neither  be  repaired  nor  replaced. 

I  regret  to  say  that  Major  Michaelis  did  not  live  to  see 
the  lulfilment  of  his  prophecy,  which  came  true  in  every 
particular.  The  liniug  of  the  boiler  remained  clean,  aud 
showed  no  apparent  defects  caused  by  the  enormous  stress 
upon  it  until  some  20U  or  more  cooks  had  been  taken  off. 
Then  there  began  to  appear  little  star-shaped  defects, 
showing  hard  crystals  and  tiny  cracks.  These  were,  of 
course,  cut  out  and  new  lead  burned  in,  but  soon  they 
multiplied  so  fast  that  it  was  impossible  to  repair  them  all. 
These  in  turn  became  black,  dirty  scabs,  and  later  large 
masses  of  them  would  bulge  out  at  the  seams.  It  was 
then  only  a  short  time  until  the  whole  lining  became  a 
dirty,  crumbling  mass,  and  the  digester  unsafe.  It  was 
impractical  to  replace  this  lining,  and  so  the  Graham 
process  came  to  an  end. 

Upright  Graham  digesters  were  placed  in  one  mill  with 
much  less  satisfactory  results. 

Reference  has  been  made  to  the  tendency  of  lead  linings 
in  upright  digesters  to  sag.  One  would  hardly  have  thought 
it  possible  for  this  lining  to  have  stretched  to  the  extent 
it  did.  In  a  very  short  time  it  was  nearly  all  in  the  lower 
half  of  the  digester,  and  the  top  with  hardly  no  protection. 
(If  the  many  different  methods  for  lining  with  lead,  this 
looked  at  first  the  most  promising,  but  iu  the  end  it  proved 
the  most  disastrous.  Of  the  four  companies  which  put  in 
these  digesters,  one  failed  directly  from  this  cause,  and  the 
failure  of  two  others  must  be  largely  attributed  to  the  same 
cause,  and  the  Globe  Sulphite  Boiler  Co.  wound  up  its 
affairs  as  quietly  as  possible.  With  the  failure  of  lead 
lining,  many  manufacturers  were  still  looking  for  something 
to  patch  up  their  old  digesters,  and  from  this  to  discover 
yet  some  durable  lining  and  process  preferable  to  the 
Mitscherlich,  which  they  were  still  unwilling  to  adopt.  So 
we  find  the  American  Sulphite  Pulp  Co.  lining  their  upright 
digesters  with  glazed  tiles  about  1  in.  thick,  laid  in 
cement,  and  their  Partington  digesters  with  about  1  in. 
coating  of  Portland  cement.  This  thin  tile  lining  could 
not,  of  course,  endure  the  wide  range  of  temperature  and 
pressure  consequent  to  the  process,  and  was  quickly  given 
up.  The  coating  of  cement  was  more  durable  than  one 
would  have  supposed,  but  there  could  be  nothing  permanent 
in  it  on  account  of  its  thinness,  unequal  expansion,  and 
action  of  the  acid  upon  it. 

Although  the  use  of  lead  for  a  lining  was  not  again 
practically  attempted,  it  was  not  entirely  abandoned,  for  we 
find  in  1887  one  Solomon  K.  Wagg  took  out  a  patent  for 
lining  a  digester  with  tiles  and  securing  same  by  tamping 
the  joints  with  lead.  So  far  as  I  know,  no  use  was  made 
of  this  device. 

In  1892  Chas.  Curtis  and  Nathaniel  Jones  patented  a 
process  for  lining  digesters  with  blocks  of  artificial  stone 
composed  of  Portland  cement  and  ground  quartz.  The 
blocks  were  moulded  so  as  to  fit  the  contour  of  the  digester 
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and  were  laid  in  cement.  Several  mill-  were  equipped  with 
this  style  of  lining,  and  the  inventors  thought  they  had  at 
last  found  tin-  lung- -ought  lining.  When  they  discovered 
that  there  was  action  o(  the  icid  on  the  Blocks,  they  argued 

that  it  wn-  slight,  and  that  it  was  an  easy  and  inexpensive 
lining  to  repl  ice.  Ii  i  r< , v.ci  rery  unsatisfactory,  however,  at 
the  dislodged  quartz  would  gel  into  the  pulp  and  the  hloeks 
would  become  saturated  with  acid  moisture  and  repairs 
become  frequent;  and  the  lining  was  abandoned  in  many 
instances. 

About  1890,  a  digester,  known  as  the  "  Solomon  Brunger," 
was  offered  to  manufacturers  by  a  prominent  company 
engaged  in  building  paper-  and  pulp  making  making  ma- 
chinery. It  consisted  of  a  doable  walled  or  jacketed 
vessel  of  iron,  t!i>-  sheets,  nozzle,  and  manhole  connections 
all  welded,  as  by  the  process  employed  by  the  Continental 
Iron  Work-,  of  Brooklyn,  in  the  manufacture  of  digesters 
for  the  soda  process.  It  was  expected  and  claimed  for 
them  that  the  indirect  transmission  of  heat  by  means  of 
the  ja  :ket  would  deposit  a  protecting  coating  of  linn-  and 
magnesia  on  the  interior  walls  of  the  digester,  anil  so 
protect  tin-  iron.  I  n.lrr  such  conditions  a  coating  is 
formed,  but  not  one  which  can  be  relied  upon  to  protect 
the  iron  shell.  I  omit  details,  as  the  dig  ster  never  attained 
any  prominence  and  could  not  endure.    Some  two  or  three 

mills   were   induced  to    make  trial    of   them,  little  was  ever 

in  -.oil  ni  them,  and  they  are  now  almost  forgotten. 

We  have  now  come  to  the  present  state  of  the  art,  which 
is  simply  ii  vindication  of  the  Mitscherlich  lining;  and 
although  some  -light  changes  have  been  made  in  the  mi 
of  lining  wherebj  two  companies  have  ventured  to  build 
and  offer  this  digester  for  sale,  the  honour  belongs  entirely 
to  Mitscherlich,  and  he  should  be  defended  in  his  rights. 
It  mu-t  mil  be  forgotten  that  during  the  last  IS  years,  since 
the  Brst  Mitscherlich  plant  was  built  in  Alpena,  Mich.,  this 
digester  has  not  railed  to  fulfil  the  claims  of  the  inventor, 
and  the  companies  using  the  process  have  as  a  rule  been 
jsful. 

The  construction  al  present  in  vogue,  and  copied  alter 
Mitscherlich,  consists  in  a  steel  shell  I  in.  thick,  rivets 
itersunk  on  the  inside,   vertical,  stationary,  ami  about 

II   ft    In    38   It.    tO    10  ft    high,    though    smaller   -i/<  -    have 

been  built     This  shell  is  first  lined  n ith  sheet  le.nl,  having 

no  point-  0  tel   nl    wha'evel    (  llil-  1-  HI f  the   i"i'[i 

i i.i ]  claims),  so  as  to  provide  for  a  "  free  movemi  at  of  the 
lining"  under  variations  of  temperature.  It  would  he 
interesting  to  hear  the  claimant  explain  how  this  "  frei 
movement  takes  place  with  two  heavj  coursesof  bricks  laid 
in  and  backi  l  up  «  ith  Portland  cement  and  crushed  quartz, 
and  80  lb.  pressure  upon  same.  However,  it  is  interesting 
to  reflect  that  only  a  Few  yean  ago  these  -one  men  were 
straining  everj  nerve  t"  bind  fast  this  unmanageable  metal, 
suffering  defeat, as  all  who  rebel  against  nature's  laws  must. 

Tiny  would  now  give  ii  "free venient." 

A-  jus!   intimated,   tw lines,  about    8   to    10  in-,  of 

brii  i  in  cement   against   the  had  lining.     These 

briek-   are   mad.    IV i   bastard    fireclay,  ami   are   parti] 

vitrified,  hence  are  not    impervious  to   moisture  ami  acid 

fume-.      The  bricks    have  no  tongues    and    grooves,  but    an 

.it  shapes  adapted  in  tin-  dimensions  "i  the  digester.  The 
joints  an-  fioalbj  pointed  with  glycerine  ami  litharge.  The 
-lull  ni  these  digester-  i-   required  to  he  perforated  with 

.small  li-iii  i,  bj  tiie  insurance npanies. 

lor  the  wink  performed  tiny  are  giving  v.  r\  a I  -atis- 

faetion,  hut  tin  lead  interlining,  though  protected  in 
nt  mi  i              -nil  rebellious,  and  leak-  are  oi  ma  infre- 
quent   occurrence,    Bhowing   ei Insively  that  destructive 

agencies  are  -nil  at  work    mi    the    lead.      Il    is    a    wonder   to 

me   »li>    manufacturer!   ol    sulphite   will  not   siu.lv   ,  v.iv 
detail  of  construction,  rather  than  mike  costli    and   indif- 
ferent \<  ni  ii  i  !■-.    Why  slum  Id  an  absorbent  brick  be  u 
lining  ''.      Mitscherlich,  in  I  i  iti  r,  used  a  beautiful, 

dense,  ami  vitrified  briok,  which  would  .ii ii  no  moi  tute 

The  present  digester  for  quit  must  yet  he  much 

improved  I  '..k-  mu-t  he  vitrified  ami  the  lining 
inusi  he  mm  h  thicker,  so  that  the  shell  will  not  he  warmer 
than  sboui  I  on  i\,  and  the  difference  in  tempi  raturc  between 
the  inside  and  outside  will  equalise  the  expansion.     Tins  is 

the  only    way  the  life  of  a  lead  interlining  ean  he  prolonged. 


The  digester  will  cost  more,  hut  repairs  and  stoppages  will 
Is-  reduced  to  a  minimum.  To  all  of  these  points  Dr. 
Mitscherlich  carefully  adapted  his  process,  and  time  has 
proven  the  wisdom  of  his  construction. 

In  this  brief  review  of  the  history  of  a  very  important 
part  of  one  of  our  largest  industries,  1  have  endeavoured 
to  give  the  principal  fact-,  a-  a  matter  of  interest  to  all,  and 
tru-t  that  they  may  he  valuable  to  some  of  our  chemical  and 
engineering  friend-. 

The  history  of  the  sulphite  digester  emphasizes  again  one 
most  important  point,  conspicuous  in  the  Graham  procesi — 
that  a  device,  machine,  process,  or  individual,  no  matter 
how  strong  and  powerful  it  ma]  appear,  when  subject  to  an 
undue  strain  or  stress  in  any  of  its  essential  part-,  cannot 
endure;  it  will  fail.  Beware,  therefore,  men  of  science, to 
compute  carefully  the  maximum  load  to  la-  carried  in  cverv 
chemical  and  mechanical  operation  in  which  you 
whether  it  be  the  lining  of  a  digester,  the  burning  of  bricks, 
tiie  transmission  of  electricity,  steam,  water,  &c.,  the  building 
of  a  -team  boiler,  bridge,  or  arch,  there  are  no  favours  to  be 
bestowed,  no  exceptions  t"  he  made. 

DlSI  1  s-l, ,N. 

The  i'iimkmvn  stated  that  be  bad  bud  the  pleasure  "f 
attending  the  recent  banquet  of  tin-  American  Taper  Manu- 
facturer-' Association,  and  was  surprised  to  learn  that  in 
the  neighbourhood  of  New  York  there  were  about  250  tons 
of  wood  pulp  paper  used  every  day,  and  about  ISO  tons 
exported  The  enormous  amount  of  spruce  timber  used  for 
this  manufacture  must  have  been  observed  by  everyone  who 
knew  the  section  of  the  country  where  that  description  of 
paper  vva-  made.  —  in  Maine  and  elsewhere,  -and  in  fact 
they  wire  drawing  BOW  on  the  far-away  forests  of  Weal 
Virginia  for  spruce  for  tliis  busiues- 

The  matter  of  the  cracking  and  creeping  of  lead  was 
iiio-t  interesting  to  all  who  bad  to  do  with  chemical  Indus- 
tries. Tiny  all  knew  what  ati  intolerable  nuisance  it  was. 
For  man)  years   he  hi  mred  to  control  it,  but  had 

given  it  up  a-  hopeless.  It  would  seem  that  the  method 
la-t  suggested  "i  equalising  the  temperature  of  lead  and 
steel  would  be  the  most  feasible  one.  It  would  seem  that 
the  masonry  lining,  if  male  of  impervious  brick,  would 
prevent  the  undue  temperature  of  the  cook  from  affecting 
the  had.      Possibl]    by  water-jacketing  the  iron,  the  lead 

might  he  further  cooled   so    that    the    tl  Would    he 

mori  equalised. 
It   might   he  nf  interest   to  mention   that  he  ha  l  been 
1  hi-  opinion  of  tin  feasibility  of  manufacturing  sulphur 
dioxide,  liquefying  it  and  transporting  it   iii  steel  cylinders 

to   the   paper   people  ii    with    tin      spruce    wocd 

chips. 

Mi.    M.     Ti'i  ii     raid   he    would    like    to    know    what    the 

extremes  of  temperature  were  in  the  processes  of  digestion. 

Mr.  II.    C.  W IOOK   a-ked    whj  porcelain    iron    would 

not  do  tor  a  digester. 

Mr.    (Jin.     \.     PnOCriAZKA     a-ked     if  the  tiled    lillie 

by  the  American  Sulphite  Pulp  Co.  at  first    was  embedded 

111    cement. 

The  Vt  mm:  said,  in  reply,  that   in  the   acid  process  the 
i    the    lime   water   the   more  easily  it  would  absorb  the 
gas,  and  that  the  range  of  temperature  was   from  SO'    F.  to 
.".In    I'.      1  n  temperature,  at   the  end  of  the  cook, 

wa-  ahi.ni  I   .  tin  i  the  acid  went  on  to  the  • 

at  from  perhaps  '■>  in  the  winter  up  to  about  100  in  the 
Summer,  when  the  water  was  warm. 

[n answer  to  Mr.  Woodcock,  the porcelained   iron  would 

be  very  thin,  and    in  a    very  short    lime  it  would  crack  from 

the  undue  unequal  expansion.  The  first  tile  lining  was 
used  by  the  American  Sulphite  Pulp  Co.,  and  "a-  onlj 
1  in.  thick  much  greater  than  was  found  in  glazed  iron, 
ami  yet  n  was  ol  no  use  w hatever. 

In  answer  to  Mr.  Prochozka,  the  tiled  lining  v, 

iiieiit  ;  and  linn  afterwards,  in  other  digester-  which  tin  v 

operated,  the  spherical  rotary,  thej  simpli  put  on  about 
1  in.  coating  of  cement,  plastered  il  all  over,  and  yet 
tin  v  found  eiacks  in  them  in  a  very  short  lime,  owing  to 
the  exp  ineive  action  of  the  iron. 
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AMERICAN  CHEMICAL  GLAS.SWAEE. 

BY    E.    C.    VHLIG. 

While  the  superiority  of  American  plate-  and  bottle-glass 
is  acknowledged  by  all  who  are  acquainted  with  the 
industry,  it  is  not  generally  known  that  the  manufacture  of 
laboratory  glassware  is  being  carried  on  in  this  country, 
and  the  product  compares  very  favourably  with  European 
manufactures  in  price,  quality,  and  appearance.  Acting  on 
the  suggestion  of  Dr.  Schweitzer,  I  have  prepared  a  few 
specimens  fo;  your  examination  this  evening.  This  glass  is 
made  from  the  purest  materials  obtainable,  and  from 
analyses  of  the  Bohemian  product.  The  objects  sought 
after  are,  resistance  to  the  action  of  reagents,  durability  in 
use,  and  cheapness. 

The  materials  used  in  the  manufacture  of  this  glass  are 
sand,  sodium  carbonate  (as  Brunner,  Mond,  and  Co.'s  53 
per  cent,  soda-ash),  potassium  carbonate  (as  pure  crystal- 
lised salt),  and  lime  (as  oxide,  prepared  from  a  high  grade 
of  dolomite).  The  sand  comes  from  the  Juniata  river  in 
Pennsylvania,  and  showed  on  analysis — 

Per  Cent. 

.Silica,  Si02 99"  75 

Alumina,  A]203 0m01 

Ferric  oxide,  Fej( ).( 0*03 

Muistiu'e  and  organic  matter 0'18 

100-00 

The  soda -ash  showed  as  follows  : — 

Per  Cent. 
Sodium  carbonate 98*00 

the  other  constituents  being  divided  between  sodium  sul- 
phate and  chloride,  with  traces  of  iron,  alumina,  and  lime. 
Some  moisture  was  also  present. 

The  percentage  of  carbonate  usually  varies,  this  variation 
being  usually  due  to  the  increased  moisture. 

The  lime  is  known  as  Toledo  lime,  and  contains — 

Per  Cent. 

Calcium  oxide,  CaO 57"80 

Magnesium  oxide,  MgO 40-37 

i  arbonic  anhydride,  C02 0*38 

Water.  HsO 1'29 

Iron  andalumiua O'll 

The  potassium  carbonate  showed  as  follows  : — 

Per  Cent. 

Potassium  carbonate,  K2C03 83-05 

Water,  H20 i6-75 

••80 

Potassium  chloride  was  occasionally  present  in  a  minute 
proportion. 

The  materials  were  mixed  in  such  proportion,  and  fused, 
as  to  give  a  glass  of  the  fallowing  composition : — 

Per  Cent. 

Silica,  SiOj 72.00 

Alumina,  A1203 -, 

Ferric  oxide,  Fe2Oj  ,j   ~  "* 

Lime,  CaO i    5.39 

Magnesia,  MgO 3-97 

Potash,  k2c% ...!!!!!"!"!!!!  6-20 

Soda,  Na20  .....'.    srfio 

99-85 

A  Bohemian  beaker,  supposed  to  be  from  the  manufac- 
ture of  Joseph  Kavalier,  showed  as  follows  : ■ 

Per  Cent. 

Silica,  Si02 72-2> 

Alumina,  A120;1 ^ 

Ferric  oxide,  Fe203 ,i  X  46 

Lime,  CaO 7-9g 

Potash,  K,0 g-32 

Soda,  Na26 \\\ "    9-53 

W51 


I  have  also  analyses  of  two  specimens  of  Jena  beaker 
glass.  One,  known  as  "normal  glass,"  had  the  following 
composition  : — 

Pit  Cent. 

Silica,  Si02 gj.fj 

Alumina,  A1203 > 

Ferric  oxide,  Fe203 S  •*-'7° 

Lime,  CaO 0*35 

Magnesia,  MgO 2'6S 

Soda,  Na20 13" 57 

Oxide  of  zinc,  Z11O 4*88 

Boracicacid,  B203 731 

99-96 

The  email  proportion  of  Ca( ),  together  with  the  pre- 
sence of  B,03,  were  matters  of  surprise  to  me.  But  I 
ascribe  the  presence  of  the  latter  to  the  possibility  of  the 
mineral  boracite  or  magnesium  borate  being  used  instead 
of  lime. 

The  other  Jena  glass,  known  as  "  Resistance  Glass,"  had 
the  following  composition  : — 

Per  Cent. 

Silica,  Si02 67"54 

Alumina,  Al2Oj ■) 

Ferric  oxide,  Fej03 i         S 

Lime,  CaO 10"85 

Magnesia,  MgO u-ii'.i 

Soda,  Na.20 WOO 

Potash,  K20 1  -co 

Manganese  oxide,  MnO 0-33 

100-50 

In  the  American  glass  the  high  percentage  of  silica  is  a 
good  feature,  and  the  presence  of  magnesia  replacing  part  of 
the  lime  is,  I  believe,  another  aid  to  the  resisting  properties 
of  the  glass.  The  increased  proportion  of  the  alumina  is 
due  to  the  action  of  the  mixture  on  the  melting  pots,  and 
cannot  well  be  avoided.  In  making  this  glass,  the  quality 
of  the  Bohemian  ware  is  taken  as  a  model,  and  every  effort 
is  made  to  have  the  product  as  nearly  perfect  as  possible. 
In  the  mechanical  qualities,  uniform  thinness  was  sought 
after  the  most,  together  with  careful  finish. 

The  apparatus  for  volumetric  analysis  are  graduated  by 
weight,  using  distilled  water  at  G0°  F.,  thus  obtaining  results 
identical  with  actual  laboratory  practice. 

This  brief  review  will  exhibit  in  an  imperfect  manner,  to 
the  members  of  the  Society,  the  efforts  which  are  now  being 
made  in  this  country  to  build  up  an  industry  which  hal 
been  so  successful  in  Germany. 

Discussion. 

Mr.  M.  L.  Guiffix  asked  if  the  glass  annealed  here 
would  stand  differences  of  temperature  as  well  as  glass  of 
foreign  manufacture,  and  whether  the  price  was  any  higher. 

Mr.  R.  C.  Woodcock  asked  if  his  people  were  able  now 
to  make  a  full  line  of  chemical  apparatus,  as  they  were  offer- 
ing to  the  trade  all  sorts  of  glassware. 

Mr.  Geo.  A.  1'kociiazka  asked  where  this  glassware  was 
made. 

Mr.  Win.  J.  Schieffeldj  asked  if  it  was  on  the  market  in 
Xew  York,  and  by  whom  it  was  sold. 

Dr.  Virgil  Cohlentz  said  he  thought,  considering  the 
immense  quantity  of  glass  used  by  the  institutions — the 
teaching  institutions — throughout  the  country,  and  con- 
sidering they  had  been  for  a  number  of  years  importing 
such  tremendous  quantities,  it  was  gratifying  to  know  of 
makers  taking  this  matter  up.  It  was  surprising  to  him 
that  it  had  not  been  done  before.  To  his  knowledge  they 
had  been  working  at  this  for  five  or  six  years,  and  they 
certainly  deserved  commendation  for  having  developed  the 
matter  as  far  as  they  claimed  to  have  done.  The  only 
question  in  his  mind  was,  whether  they  could  get  this  glass- 
ware or  not.  They  had  had  a  great  deal  of  experience  in 
handling  test  tubes,  beaker  glasses,  and  fljslcs.  They  all 
knew  that  if  they  sent  in  their  order  on  the  first  of  May 
to  be  imported,  it  was  a  question  whether  they  could 
get  it  in  September,  and  if  they  did  get  it  then 
whether  it  would   be  of  the  quality  and  kind  they  wanted 
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last  fall  they  imported  at  least  several  gloss  of  funnels, 
and  there  was  not  one  of  them  that  could  be  u.-cel  tor  prac-  ( 
tical  filtering  purposes  on  account  of  the  inequality  of  the 
sides.  Tbey  had  found  that  the  glass  was  unequally  thin, 
And  he  hoped  the  quality  of  glassware  made  by  Mr.  Ohlig's 
firm  would  be  all  they  claimed  for  it.  Be  certainly  thought 
they  dc-ervcd  lo  he  patronised  by  all  the  members  of  the 
Society  and  those  generally  using  Buch  articles,  as  they 
■were  trying  very  hard  to  replace  foreign  ware. 

Dr.  H.  Si  iiwi  it/i.i:  remarked  that  for  the  last  few  years 
he  had  used  nothing  else  hut  Whitall  and  'latum  glassware, 
and  had  found  it  just  as  good  as  Bohemian  glassware  in 
every  respect,  even  if  some  of  the  pieces  looked  perhaps  a 
little  heavy.  They  stood  the  most  violent  heating,  and  the 
price  of  Whitall  and  Tatum  glass  was  very  much  cheaper 
than  that  of  Bohemian  glass. 

The  ('n  Minus  -aid  that  in  another  direction  this  matter 
of  glassware  interested  him  very  much— thai  was  the  burette. 
Some  years  ago  he  had  occasion  to  use  Borne  very  accurate 
burettes,  and  tried  at  a  certain  place  and  found  very  few- 
were  even  fairly  accurate.  They  all  measured  100  c.c.  or 
50  c.c.  correctly,  as  the  case  might  be,  but  between  the  1  e.c. 
gradations  of  the  Bcale  they  were  nol  accurate.  He  went 
to  the  dealer  and  told  him  they  were  nol  right,  and  In-  would 
like  b>  gel  Bome  thai  were.  The  dealer  took  him  into 
another  room,  where  a  man  was  engaged  in  doing  something 
with  burettes,  lie  asked  him  what  he  was  doing,  and  he 
said  he  was  •'  picking  out  the  accurate  buret tc-  ";  he  told  the 
man  that  was- the  kind  he  wanted,  but  the  man  replied  he 
could  not  have  those,  as  a  certain  professor  took  them  all 
and  paid  him  a  higher  price  for  them  ;  from  which  fact  he 
judged  that  foreign  burettes  were  made  to  sell. 

Mi.  1'\i:m:u  sat  1  that  if  accurate  burettes  eould  be  made 
at  home  and  sold  at  a  lower  price  than  tlie  foreign,  he 
hoped  the  manufacturers  would  give  special  attention  to 
the  burette  question,  and  give  them  tubes  accurately 
Calihered  and  graduated. 

Mr.  Gun  i  in  -aid  he  thought  it  was  a  very  bad  thing  to 
tru-t  to  anybody's  burette,  no  matter  how  well  it  was  made. 
A  man  in  his  mill  came  mar  getting  him  into  trouble  on 
account    of    using    one    he    did    not    correct    by    weighing 

himself. 

The  ChMBMAS  said  he  thought  it  was  better  to  get 
some  nearh  accurate,  rather  than  have  something  admittedly 
inaccurate,  if  thej  had  any  on  the  American  market  which 
conid justly  claim  to  becorreet.  He  bad  found  many  which 
claimed  to  be  corn-el  were  very  inaccurate. 

Mr.  Van  1  \oi:\  -aid.  in  regard  to  the  American  glassware, 
that   be  had  used   it    ven    satisfactorily  for  two  or   three 

years,  and  the  only  objection  wa-  the  Bhape  of  the  beakers. 
The  lip  was  not  inclined  enough,  and  if  one  pu!  a  rod 
in  the  beaker,  one  could  not  put  a  glass  cover  on  top.  That 
was  lb.-  onii  objection  he  bad  to  them.  He  could  speak 
highly  of  them  for  strength,  and  diil  very  satisfactory  work 
with  them,  lie  had  only  used  a  lew  assay  Basks ;  but 
if  that  eo i -ree-tion  were  maele   in  the  -bap.-  of   their  beakers, 

and  the  shape  of  the  Bohemian  glass  were  copied  more 
closel] ,  thej  would  be-  all  right.  The-  gla-s  was  an  excellent 
glass  for  ordinary  laboratory  pur] is. 

The  CnuuvMN  state-el  that  during  hi-  college  days  they 
w, ire  not  permitted  to  use  a  beaker  with  a  lip  to  it. 

Mr.  M.  L.  (inn  i  in  stated  that,  as  the  author  bad  bo 
accurately  described  ci  pying  the  composition  of  the  Bohe- 

mian    glassware-,    lie    wonM    like    to    know,  as  a    mattei    of 

curiosity,  whether  thej    copied  the  mechanical  operations 

and  annealin    pi iccurately. 

The-  Ai  linn:  said,  in  reply,  that  the\  tested  the  beakers 
by  boiling  water  in  them  over  a  naked  name,  and,  after 
throwing  the'  water  out,  immersing  them  in  tee  water ;  they 
stood  that  te-t.  Of  cour-e-  tbey  woulel  not  guarantee  them 
to  do  that ;  thai  was  Bimplj  a  sample  oi  the  way  thej  tested 
tbe-m.  The  price  was  verj  much  lower  than  tin-  imported 
price  They  ware-  not  making  a  full  h-t  of  Che  mica] 
rutus.  but  tie-  principal  glassware  used  for  ordinary  labora- 
tory work.  This  glassware  was  mad,-  in  MiUville,  N..i.. 
midway  between  Cape  Maj  and  Philadelphia  (t  was  on 
the  market  in  New  York,  and  seibi  by  the  makers,  w  iiitall, 
Tatum,  and  <  !o. 


In  regard  to  the  burette  question,  the  price  was  higher 
than  the  imported  ones,  but  that  was  elite  to  the  great  care 
taken  in  making  them.  The  tubiug  was  certainly  about  as 
accurate  as  possible.  Each  burette  was  suspended  over  a 
balance,  and  the  water  weighed  out  ny  In  e.c,  and  proper 
corrections  made  in  order  to  obtain  it  at  60°  F.,  and  then 
into  smaller  div'-ieens  put  in  by  measurement.  That  was 
the  best  way  it  could  be  done  consistent  with  the  moderate 
price.  As  to  the  mechanical  operation-,  the  men  who  made 
those  beakers  were  from  liohemia,  who  had  come  te>  the 
States,  and  the  other  workmen  learned  from  them.  So  Ekl 
.ts  annealing  was  concerned,  he  believed  they  had  the  same 
methods  as  the  German-. 


^rottisl)   &rrtion. 


Meetiny  held  at  Edinburgh  on  Tuesday, 
March  1st,  1898. 


MR.    GKORGE    HKII.IIY    IS    TIIK    CHAIR. 


TIIK    K  1)1  CATION    AND    TRAINING    OF 
BEEWEBS, 

l!V    WILLIAM    ll:i:w,    PH.D.    (MINICIl). 

We  have  come  together  this  evening  under  exceptionally 
interesting  circumstances,  which  will,  J  trust,  remind  us  of 
certain  things  sometimes  forgotten  by  the  trade  in  whose 
Bpecial  interest  tins  meeting  has  been  planned.  In  the 
prospectus  of  this  Society  we  read  that  "the  Se>ciety  of 
Chemical  Industry  was  toumle-el  in  1881,  for  the  advancer 
luent  of  the  study  and  practice  of  applied  chemistry;  foe 
the  discussion  of  nil  matters  connected  with  the  chemical 
indu-tries,  and  for  the  diffusion  of  information  on  applied 
chemistry  and  chemical  engineering  among  its  members." 
In  my  opinion  there  is  no  industry  which  can  more  fitlv  be 
described  at  a  chemical  industry  than  that  of  brewing — for 
with  what  is  the  brewer  occupied?  His  work  can  be  veotj 
briefly  and  comprehensively  described  t> \  saying  that  he 
occupies  himself  with  breaking  down  complex  organic 
bodies  into  simpler  compounds.  The  Society  never  had  an\ 
eleinlit  of  the   relation   in   which   brewing  and   the    kindred 

industries  of  distilling  and  wine-making  -t I  with  regard 

lo  itself,  for  they  are  included  in  the  long  list  of  industries 
in  who-e-  iiili-rests  tliei-e-  laluuld'  ah-tracts  are-  published 
month  by  month  in  this  Journal.  This  being  so,  it  is  clearly 
ili,  doty  of  brewers  to  support  the  Society  of  Chemical 
Industry  in  every  way  in  then  power,  and  in  the  first  place. 
by  becoming  members  of  the  Society.  In  this  connection 
it  will  be  well  t < >  recall  what  was  said  by  l»r.  Armstrong  in 
his  presidential  address  to  the  Chemical  Society  en  my-*  .-  — 
•'  Whilst  it    is  our  function  to  deal  with   pipers   cmbodv 

discoveries  in  chemical  science,  the  Society  of  Chemical 
Industry  deals  with  the  applications  of  chemical  science  t.e 
industry  .  may  1  venture  to  utter  a  word  <>f  warning  and 
-application  regarding  the  increasing  discontinuitj  of  opera- 
tions in  this  field  ?  Surely  it  is  of  high  importance  that 
this  Society  should  focus  all  information  concerning  appli- 
cation- of  chemical  science  to  industry  carried  out  in  liritislt 
works,  .\.e."  I>r.  Armstrong  then  wen)  onto  deplore  thi 
fact  thai  the  dyers  and  colounsts  had  -t  arte-.  I  au  independent 
journal  anil  that  Institutes  of  Brewing  had  started  up  in 
several  places  in  England.  He  stated  thai  thesi  bo 
were-  publishing  valuable  papers,  many  of  which  were  ol 
interest,  not  Dnlj  to  themselves  bul  tee  chemists  generally. 
■-  No  time,"  he  said,  "should  In-  lost  in  alHIiatiug  those 
bodies  for  the  purposes  of  publication;  if  their  members 
have  not  sufficient  public  spirit  to  support  the  Society  of 
Chemical  Industry  as  a  whole,  let  reprints  e,i  the  papen  in 
this  Journal  which  concern  the  members  of  the-  different 
bodies  be  sent  out  to  them;  but  I  trust  the  broad  view  will 

prevail Admirable  as  i-  the  growth  of  the  feeling 

of  local  self-government,  utile---  care   he-  taken  tee  avoid  the 
sub-division  of  interests  which  il  necessarily  involves,  it  maj 
hue'  consequences  from  which   il  is  the  goner d  <  1 .-- 1 ■ 
-undue  specialisation  and  □  '  purview 
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Dr.  Armstrong's  eloquent  protest  is  as  much  needed  to- 
day as  it  was  four  years  ago.  It  may  safely  be  said  that,  in 
nine  cases  out  of  ten,  the  papers  read  at  meeting*  of  the 
various  Institutes  of  Brewing  would  meet  with  a  much  more 
adequate  and  satisfactory  discussion  at  a  meeting  of  this 
Society,  where  they  would  be  submitted  to  the  criticism  of 
representatives  of  the  other  chemical  industries.  (Societies 
such  as  the  Institutes  of  Brewing  are  very  apt  to  acquire 
ihat  narrowness  of  view  of  which  Dr.  Armstrong  spoke,  and 
their  discussion  of  questions  has  not  that  many-sidedness  so 
characteristic  of  the  discussions  at  any  meeting  of  the 
Society  of  Chemical  Industry. 

Mr.  lieilhy,  in  his  opening  address  this  session,  showed 
very  clearly  the  advantages  of  belonging  to  a  Society  repre- 
senting all  branches  of  chemical  industry  : — "As  a 
manufacturer  who  has  had  considerable  experience  in 
working  new  processes,  both  patented  and  unpatented.  I 
have,  as  might  be  expected,  the  utmost  sympathy  with  the 
right  and  natural  desire  to  conserve  the  results  of  brains 
and  experience  for  the  primary  use  of  their  possessors,  but 
I  can  personally  testify  to  the  great  help  which  my  own 
work  has  received  from  the  stimulus  of  meeting  workers  in 
other  departments  than  my  own,  as  well  as  from  the  unique 

stores  of  information  contained  in  this  Journal The 

Society  does  not  want  yours  or  any  other  man's  secrets,  but 
it  does  urgently  want  you  to  join  in  the  intelligent  discus- 
sion of  the  scientific  principles  which  underlie  each  and 
every  manufacture,  and  it  can  promise  you  that  if  you  give 
to  the  common  fund  some  of  your  wisdom  and  experience 
you  will  receive  in  return  the  powerful  stimulus  of  criticism 
which  may  lead  you  to  do  your  own  work  better.  And, 
further,  by  contact  with  the  active  minds  in  other  branches 
of  industry,  your  own  mental  horizon  will  be  widened,  and 
you  may  find  that  principles  which  have  been  worked  out 
in  some  widely  different  branch  of  industry  have  a  valuable 
application  to  your  own  special  work." 

The  present  meeting  is  one  of  a  series  representing  a  new 
departure  in  the  methods  of  the  Scottish  Section.  In  order 
to  stimulate  that  interest,  which  every  right-thinking 
person  connected  with  the  various  chemical  industries 
ought  to  feel  in  this  Society,  the  Committee  have  arranged 
that  meetings  shall  be  held  at  the  various  centres  of 
industry,  and  that,  so  far  as  possible,  the  papers  read  and 
discussed  shall  be  concerned  with  those  industries.  To- 
night we  are  met  together  in  the  interests  of  the  brewing 
industry  at  its  great  centre  in  Scotland.  We  have  no 
Institute  of  Brewing  in  Scotland,  and  I  trust  now  that  the 
brewers  have  found  their  way  to  our  meetings  they  will 
bring  forward  for  discussion  the  many  interesting  problems 
which  arise  continually  iu  their  practice.  Successful 
brewing  depends  upon  the  intelligent  application  of  certain 
great  fundamental  laws  and  their  adaptation  to  varying 
conditions;  there  are,  therefore,  fewer  secrets  in  our 
industry  than  in  almost  any  other.  Local  conditions  play 
so  great  a  part  in  all  the  processes  in  brewing,  from  the 
malting  of  the  barley  to  the  final  storing  of  the  beer,  that 
a  special  way  of  carrying  out  any  one  of  these  processes 
which  may  be  most  successful  in  A's  brewery,  may  prove 
quite  unsuited  to  the  conditions  obtaining  in  B's  brewery 
not  many  yards  away.  To  a  brewer  who  has  received  a 
thorough  education  in  the  scientific  principles  underlying 
brewing,  and  has  had  a  wide  aud  varied  practical  training, 
the  suitable  modification  of  the  various  processes  is  simply 
a  matter  of  experiment.  In  many  cases,  however,  we  find 
in  place  of  well-planned  experimenting,  a  reckless  and 
unintelligent  varying  of  conditions,  which  only  at  times  and 
by  accident  leads  to  a  solution  of  the  difficulty.  It  is 
impossible,  as  every  scientific  man  knows,  to  carry  out  a 
research  in  any  line  without  a  thorough  knowledge  of  the 
main  principles  involved,  and  a  very  comprehensive 
practical  training  iu  methods  of  work.  Without  those 
qualifications,  both  in  scientific  work  and  iu  brewing,  we 
can  only  grope  in  the  dark  hoping,  almost  against  hope, 
that  fortune  will  ultimately  favour  us. 

It  is  ou  this  account  that  I  have  chosen  to  speak  about 
the  education  and  training  of  the  brewer,  feeling,  as  I  do 
most  strongly,  that  neither  of  them  has  received  sufficient 
attention  in  this  country  up  to  the  present  time,  and  I  have 
chosen  a  meeting  of  the  Society  of  Chemical  Industry  at 


which  to  veutilate  my  opinions,  because  there  is,  as  our 
Chairman  said  at  our  opening  meeting  this  session,  no 
other  body  in  the  country  so  eminently  qualified  to  discuss 
the  vital  question  of  technical  education. 

Now  I  veuture  to  assert  that  the  brewing  indostry  in  this 
country  has  not,  as  yet,  realised  the  importance  of  a 
thorough  education  and  training  for  brewers.  There  is  not, 
as  yet,  a  single  brewing  school  of  any  kind  whatever, 
founded  and  generally  recognised  by  the  brewers  of 
England  or  Scotland.  This  is  equivalent  to  saying  that 
there  is  no  definite  standard  of  education  and  training 
required  of  brewers  as  it  is,  for  example,  in  the  case  of 
engineers.  Of  course,  I  am  speaking  to-night  only  of 
those  intending  to  become  head  or  under  brewers,  not  of 
the  ordinary  workman.  Just  think  for  one  moment  of  the 
high  standard  of  theoretical  knowledge  and  practical 
training  required  of  a  man  desirous  of  taking  up  a  respon- 
sible position  as  an  engineer ;  look  at  the  wide  range  of 
subjects  he  must  study,  and  the  arduous  apprenticeship 
through  which  he  must  pass  before  he  can  Imp,,  to  obtain 
any  such  position ;  aud  then  consider  what  the  average 
education  aud  training  of  a  head  or  under  brewer  amount  to. 
Under  no  circumstances  would  you  entrust  the  building  of 
a  locomotive  to  a  man  who  had  simply  attended  a  course 
of  lectures  on  mechanics  and  worked  in  the  drawino- office- 
for  a  few  years,  and  yet,  is  this  not  an  exactly  parallel 
case  to  that  of  the  embryo  brewer  in  too  many  instances? 
He  attends  a  course  of  lectures  on  brewing,  chemistry,  or 
works  for  a  short  time  in  some  laboratory,  after  which  he 
is  attached  as  a  pupil  to  a  brewery  for  a  few  years.  His 
education  and  training  are  then  in  too  many  instances 
considered  complete,  and  he  is  let  loose,  for  I  can  use  no 
other,  words,  as  a  fully-equipped  brewer.  We  all  know  the 
advertisement  which  appears  so  often  in  the  trade  journals  : 
"  Voung  gentleman,  aged  23  years,  desires  position  as 
brewer  or  under  brewer,  has  a  thorough  knowledge  of 
malting,  brewing,  chemistry,  and  the  use  of  the  microscope 
and  polarimcter." 

We  must  in  the  future  insist  on  a  more  thorough 
theoretical  knowledge  of  the  scientific  principles  upon 
which  brewing  rests,  and,  at  the  same  time,  on  a  real 
apprenticeship  being  served  by  brewers.  We  want  to  get 
rid  of  the  idea  that  the  operations  of  malting  and  brewing 
can  be  learned  in  the  brewers' room,  or  by  walking  through 
the  brewery  looking  at  the  workmen.  Brewing  7s  far  less 
mechanical  than  engineering,  aud  there  is,  therefore  a 
much  greater  necessity  for  taking  part  in  the  actual 
operations  ;  to  slightly  alter  Goethe's  words,  the  brewer 
"  sieht  mit  fiihlendem  Aug',  fiihlt  mit  sehender  Hand." 

To  sum  up,  I  believe  that  the  following  are  the  principal- 
deficiencies  iu  the  education  ami  training  of  brewers  in 
Great  Britain  at  the  present  time  : — 

1 .  There  is  no  guarantee  that  the  would-be  brewer  has 
had  an  adequate  preliminary  education  to  euable  him  to 
make  a  proper  use  of  the  special  knowledge  imparted  to 
him  during  his  pupilage." 

2.  The  theoretical  training  is  given  at  the  wrong  time  in 
most  cases.  A  few  years'  actual  work  in  the  malthouse  and 
brewery  should  in  all  cases  precede  any  scientific  training. 

3.  The  range  of  studies  is  too  limited  to  be  of  any  great 
use.  aDd  the  young  brewer  is  too  often  taught  what  is  fondly- 
called  "  brewing  chemistry "  before  he  has  grasped  the 
elements  of  chemical  science.  It  is  as  if  an  infant  were  to 
begin  spelling  words  of  four  syllables  before  learning  its 
alphabet. 

4.  The  practical  training  is  by  no  means  long  enough,  is 
iu  many  cases  not  actual  working  at  all,  and  is  not  for  the 
most  part  varied  enough.  Before  a  young  man  is  considered 
fit  for  the  post  of  brewer  he  should  have  worked  in  several 
breweries,  and  that  work  should  have  included  actual 
malting. 

5.  We  have  at  present  no  adequate  guarantee  that  the- 
education  provided  by  the  various  private  schools  is  of 
sufficient  quality  or  that  it  is  even  suited  to  the  require- 
ments of  brewers.  I  will,  of  course,  be  told  that  there  are 
the  technological  examinations  iu  brewing  held  by  the  City- 
anil  Guilds  of  Loudon,  and  that  by  them  we  can  test  the 
young  brewer's  knowledge.  To  this  I  answer  that  no 
writteu    examination   can  give  a  proper   indication  of  the 
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Glnest  of  a  certain  individual  for  a  position  such  as  that  of 
brewer.  There  is  sueh  a  thing  as  cramming  even  in 
brewing  chemistry.  I  do  not  for  a  moment  mean  to  saj 
thai  the  men  at  present  engaged  In  teaching  an  not  fitted 
for  the  work — on  the  contrary,  we  number  amongst 
them  some  of  our  hist  known  scientists  1  only  insist 
that  He  lia\ ••  00  propel  standard  by  which  to  judf. 
brewer's  training. 

1'n  make  my  position  more  clear  and  to  show  how  the 
advance  of  brewing  in  Germany  and  Austria  has  gone  hand 
in  band,  with  improved  methods  of  training  and  educating 
brewem,  [propose  cow  to  briefly  sketch  the  development 
hi  the  very  complete  educational  system  in  those  countries 
and  t.>  consider  its  present  position. 

To  do  this  I  moat  ash  you  t'>  go  back  with  me  to  the  yi -ar 
1832    ami  li    ;  "     it  tl     of   the   brewing  industry    in 

German]  at  that  tune.  In  that  year  Gabriel  Bedlmayr  of 
the  Spatenbraurei  in  Munich,  in  company  with  Dreher  of 
ana,  visited  England  for  the  purpose  of  obtaining 
information  regarding  the  brewing  process.  At  thai  time 
brewing  was  at  a  very  low  ebb  indeed  in  Germany.  To  quote 
the  words  of  Dr.  Holzner,  in  a  memoir  of  Sedlmayr 
published  in  the"  Zeitsehrifl  fur  das  gesammte  Brauwesen  " 
in  1892, " The  whole  brewing  process  was  carried  out  on 
roles  determined  by  the  brewer  himself.  oTo  explanation 
was  forthcoming  of  the  changes  which  took  place,  and  the 
estimation  of    the    Dutpul    of   the    mall    was    altogether 

Unknown      ...     In    Bavarian    breweries    there    was     no 
hinery  and   ii  would  have  been  considered  madness  to 
have  talked  of  ice-cellars."    The  use  of  the  saocharometer 
was  practical]]  unknown. 

Sedlmayr  and  Dreher  had  a  great  deal  of  difficulty  in 
gaining  admission  to  any  brewery  in  England  ;  but  they  got 

into  communication  with  some  brewery  hands  and,  at  last, 
tlu\  wore  able  to  make  arrangements  whereby  they  were 
allowed  to  visit  a  brewery  for  one  hour  daily.  Before 
having  the  country  they  visited  Glasgow,  Edinburgh,  and 
Burton-on-Trent  and  thin  returned  to  Germany  by  waj  of 
Holland,  Belgium,  and  France! 

In  England  the  brewing  industry  had  made  great  strides, 
and  to  show  how  different   the  state  of  the  industry  was  in 

the  two   C ilries  I  will  quote  from  a  letter  of  Sedlinavr   to 

Dr.  Holtner  written  in  tin-  year  1880:— "Your  love  of 
investigation  has  decidedlj  ovet  estimated  my  sen-ices  to 
brewing,  which,  for  the  most  part,  Consisted  in  my  being  one 
of  the  first  German  brewers  to  travel  in  England  .  .  .  . 
In  England  we  Brsl  learned  the  true  principles  of  brewing) 
nowhere  else  bad  we  found  tin- hi .  although  we  bad.  shortly 
before,  travelled  through  Germany,  Austria,  ami  the 
Netherlands    .    •  We    found     everything    new    in 

England  and  quite  different  from  what   prevailed  al  home — 

a  fa 1 1  which  ci ly  be  realised  when  one  knows  thai  our 

practice  in  the  'thirties'  was  -till  very  empirical,  even 
although  it  was  "  timet  successful."  Bedlmayr  goes  on  to 
enumerate  what  they  learnt  in  malting,  mashing,  in  the  use 
of  the  saccbarometer,  in  the  conduct  of  the  fermentation 
process,  and  in  the  ■  hineryand  unproved  plant; 

and  then  goes  on  to  -how  how  tins  information  was 
utilised  by  Dreher  and  himself  on  their  return  to  their  own 

country. 

I  have  related  those  bighl]  interesting  facts  not  only  to 
indicate  the  relative  positions  of  •  rermany  and  i  (real  Britain 
some  lil'ty  \ear-  i-.l'o.  but  also  to  ihow  bow  the  improvement 
in  the  pr; . i  wing  in  Germany  date-  from  the  return 

of  Sedlmayi  and  Dn  ler.  Gabriel  Sedlmayr  was  during  his 
whole  life    a   ti rui  believer  in  tin-   uoIod    ol 

practice,  and    I"1    helped  in    everyway    In    his    power   in  the 

establishment  of  stations  foi  research  in  brewing  icii  ace  sad 
of  schools  where  brewers  could  receive  an  adequate  training 
for  their  life-work.    No  ona  was  more  alive  to  the  >.i 
scientific  research,  and  the  Spalen   Brewerj  in  Mum. 
the    scene  of    man]     important    experimeuts.     Thus,   for 
instance,   in    i-  »r   placed    bit    brewerj   ai    the 

disposal  of  I  >r.  <  'arl  l.imlc  for  the  p'o  posi  of  experiments  in 

the  production  of  cold,  and  to  these  experiment- 

large  extent  the  ingenious  and  highly  efficient  ici 
oi  the  present  daj . 

Che  results  ol   bi-  enterprise  and  broadness  of  view  were 

not  lone;  in  showing  themselves.    The  practice  of  brt 


in  Germany  improved  rapidly,  and  interest  in  the  scientific 
side  of  the  industry  increased  greatly.  In  the  year  1862  we 
find  the  first  beginnings  of  the  "  Brauerbuud"  for  tbe  pro- 
motion of  the  common  interest-  of  tin  German  brewers,  and 
in  1871,  at  a  congress  of  brewers  held  in  Dresden,  the 
"  ltund  "  was  formed,  and  Sedlmayr  was  chosen  a-  the  first 
president.  At  thai  meeting  one  of  the  speakers  quoted  the 
immortal  words  of  the  chemist  .lull  Nep.  von  Fuehs  :  "  Die 
\Vi--enscliaft  i-t  der  goldene  Leitslern  der  Praxis;  ohne 
sie,  nur  ein  blindes  Herumtappen  in  dem  unbegrenaten 
Beiehe  der  Moglichkeiten."  ("  Science  is  the  golden  leading 
-r  ir  of  practice  ;  witho  it  that  guidance  there  can  only  1 
blind  groping  in  the  unbounded  realm  of  possibility.")  To 
me  these  words  seemed  to  have  formed  the  motto  of  the 
German  brewers,  as  of  the  German  nation  as  a  whole.  No 
nation  has  SO  faithfully  obeyed  that  priceless  injunction  a- 
Germany ;  in  no  country  do  science  and  practice  go  more 
faithfully  hand-in-hand ;  and  nowhere  have  such  rapid 
strides  been  made  in  all  branches  of  industry  in  so  -horl  a 
Space  of  time.  It  was  a  good  omen  for  the  future  that  at 
this  same  meeting  Dr.  Carl  I.intner,  sen.,  delivered  an 
address  on  the  advantages  proceeding  from  the  union 
between  science  and  practice  With  the  name  of  Dr. 
I.intner.  the  revered  Altmci-tci  of  the  science  of  brewing,  is 
iated  the  most  important  period  in  the  history  of 
brewing  science  in  Germany — nay  mote,  in  the  world.  \\  .■ 
find  him  again  addressing  the  International  Congress  of 
Brewers  in  Vienna  in  the  year  ls-7:i,  on  the  results  of 
certain  symotechnica]  researches  on  many  points  in 
practical  brewing.  In  the  following  year  Dr.  I.intner 
published  the  programme  of  a  scientific  station  for  brewing 
which  he,  in  company  with  Kei-chaner,  had  begun  as  a 
private  concern  in  order  that  it  might  afterwards  be 
developed  and  supported  by  a  combination  of  brewer-. 

To  l>r.  I.intner.  then,  belongs  the  credit  of  having 
founded  the  lir-t  important  station  of  this  kind,  and  of 
instituting  a  departure  the  tremendous  results  of  which 
cannot  readily  be  estimate  1.  Iu  the  -anic  ;r;ir.  perhaps 
imple  of  I.intner,  Captain  Jacobseo,  of 
Copenhagen,  conceived  the  idea  of  founding  a  magnificent 
research  laboratory  at  Alt-Carlsberg,  and  In  1876  this 
splendid  foundation  was  in  full  activity.  Since  that  time 
Scientific  work  of  'be  Utmost  importance  has  been  carried 
out  in  this  laboratory,  and  the  results  have  been  li 
published  to  the  world.  1  Deed  nut  remind  you  that  Alt- 
Carlsherg  is  tin-  home  of  Hansen,  ami  hi-  epoch-making 
work  on  the  \ca-t-  is  the  best  proof  that  "endowed 
ii-.  arch  "  is  not  invariably  a  failure 

Thanks  to  the  efforts  on  its  In  half  made  by  Dr.  I.intner, 
the  now  well-know  n  Scientific  Stat. on  for  Brewing  at  Munich 
came  into  existence,  and  from  that  lime    to  this  has  had  the 

warm  support  of  the  brewers  of  Bavaria.  Since  thai  time 
many  other  similar  stations  have  been  founded  in  all  parts 
of  the  Continent,  ami  they  have  all  proved  of  imam 
advantage  to  tin  brewing  industry,  Tiny  are  in  some 
•obsidised  by  the  State,  but  depend  for  the  most 
part  on  the  general  support  the]  receive  from  the  trade. 
Dr      1. miner    had    at    the    -anie    time   I  ting   hi- 

encrgies  to  developing  tin  brets  ing  acadenrj  founded  by  him 
at  Weiheii-tephaii.  and  now  -o  well  known  throughout  the 
world.  Tin-  school  became  tin  model  tor  the  many  similar 
schools  of  bi.w  •  in  Germany  and  elsewhere,  and 

thu-  I.intner  laid  a  further  claim  to  the  respect  and  gratitude 
of  every  right-thinking  brewer.  I  do  not  think  that  I 
exaggerate  when  I  Baj  that  I"  I.intner.  more  than  to  any 
r  man,  do  we  owe  the  great  advance:  made  in  brewing 
generall]  for,  perhaps,  in   no  other   man   line 

science  ami  pracl  thoroughly  combined. 

The  development  of  the  German  brewing  industry  has 
gone  band-in-hand  with  the  increase  of  scientific  knowledge 
•and  the  better  education  of  the  brewers  until  a  country 
which,  when  Seillin.iycr  made  bi-  historical  journey  10 
England,  exported  practically  no  beer  whatever,  is  a 
formidable  competitor  of  tbe  British  brewer  In  many,  if  not 
all.  foreign  market-.'      In  tin  ease  of  Bavaria  it  i-  probable 

•    M  the  i  i.enimiv  exports  almoul  a.  ra 

Itritaiu  ;i!  tported,  tn  :..  mil  pur] 
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that  at  the  present  time  Munich  itself  produces  more  beer  iu 
a  year  than  the  whole  of  the  country  did  in  1834. 

Having  thus  briefly  sketched  the  development  of  the 
brewing  industry  in  Germany,  and  having  shown  how  closely 
that  development  has  been  associated  with  scientific  research 
and  thorough  educational  methods,  I  now  pass  on  to  describe 
in  detail  the  education  and  training  necessary  for  brewers 
desirous  of  making  their  way  in  the  German  brewing  world. 
But  before  doing  so  I  would  like  to  point  out  how  closely 
identified  the  great  brewery  proprietors  were  with  the  move 
ment  for  the  foundation  of  research  laboratories  and  brewing 
schools.  Th>v  saw  that  what  was  good  for  all  was  good  for 
each  one,  and  recognised,  therefore,  that  to  be  of  any  use 
the  work  done  at  the  different  stations  must  be  freely 
published  to  the  world.  By  their  hearty  co-operation  with 
the  brewing  academies  they  have  so  raised  the  standard  of 
quality  in  the  case  of  brewers  that  the  brewing  director  in 
most  of  the  large  breweries  in  Germany  may  very  fairly  be 
classed  along  with  the  technical  director  of  (say)  a  chemical 
work  as  regards  scientific  knowledge  and  practical  training. 

At  present  there  are  at  least  ten  brewing  schools  in 
Germany  and  Austria,  of  which  the  four  most  important 
are  : — 

1.  The  Royal  Agricultural  and  Brewing  School  at  YVeihen- 
stephan,  near  Munich.  Of  this  school  Dr.  Carl  Lintner, 
sen.,  was  for  many  years  the  director,  and  it  is  to  hi^ 
untiring  energy  that  its  present  position  is  due.  It  is  the 
oldest  of  all  the  brewing  schools,  and  has,  more  or  less, 
served  as  the  model  for  the  more  recent  foundations.  It  is 
subsidised  by  the  Bavarian  Government,  and  its  diploma  is 
highly  prized  by  brewers  throughout  Germany.  It  is  served 
by  a  large  staff  of  professors  and  teachers,  and  has  attached 
to  it  a  small  brewery  and  a  research  station. 

2.  The  Brewing  School  attached  to  the  Experimental 
Station  for  Brewing  in  Berlin,  which  is  upheld  by  the 
"  VereinVersuchs- und  Lehranstalt  fur  Brauerei  iu  Berlin." 

3.  The  Brewing  Academy  at  Worms,  which  was  founded 
in  1861,  and  is  thus  in  point  of  age  next  to  Weihenstephan. 

4.  The  Academy  for  the  Brewing  Industry  in  Vienna, 
which  was  founded  in  1895  by  the  "  Verein  der  oester. 
Versuehsstation  fur  Brauerei  und  Malzerei  in  Wieu,"  and 
which  stands  in  organic  connection  with  the  Experimental 
Station  and  the  Royal  and  Imperial  Technological  Museum. 

Besides  these  there  are  smaller  schools  in  Augsburg, 
Munich,  Worms,  Vienna,  and  Prague.  These  schools, 
small  as  well  as  large,  are  provided  with  class-rooms  and 
laboratories,  and  have  in  all  cases  experimental  makings 
and  a  brewery  attached  to  them. 

Thus  we  find,  in  the  case  of  the  Vienna  Academy,  that 
the  block  of  buildings  containing  the  lecture-rooms  and 
laboratories  covers  385  square  metres  and  is  two  stories 
high.  In  this  block  are  lecture-rooms,  chemical,  physical, 
and  photographic  laboratories,  reading-rooms,  and  a  per- 
manent exhibition  of  machines  and  appliances  for  use  in 
breweries  and  maltings.  The  experimental  brewery  adjoins 
the  Academy,  and  comprises  floor  and  drum  makings,  a 
malt-kiln,  a  brewhouse  fitted  with  direct  and  steam-heated 
coppers,  fermentation  and  lager  cellars,  and  a  complete 
plant  for  the  continuous  culture  of  pure  yeast.  This 
Academy,  of  which  Professor  Schwackhofer  is  director, 
possesses  a  teaching  staff  of  21  members,  besides  the 
maltster,  brewer,  and  engineer  iu  the  experimental  brewery, 
ami  may  be  regarded  as  a  very  complete  example  of  a 
modern  brewing  school. 

It  is  worthy  of  note  that  the  Weihenstephan,  Berlin,  and 
Vienea  Brewing  Schools  are  in  connection  with  experi- 
mental stations,  and  are  thus  kept  in  touch  with  the  brewing 
industry  in  general. 

We  must  now  turn  our  attention  to  the  scheme  of  educa- 
tion adopted  by  the  three  principal  schools,  which  is  more 
or  less  followed  out  by  the  minor  institutions.  I  will  take 
the  case  of  a  young  brewer  intending  to  enter  the  Academy 
at  Weihenstephan  in  order  to  obtain  its  much-coveted 
diploma. '  In  applying  for  admission  as  a  student  he  must 
satisfy  the  authorities  of  the  school  that  he  is  over  seventeen 
years  of  age,  and  that  he  has  had  at  least  two  to  three 
years  of  practice  in  a  brewery.  I  am  told  by  the  friend 
(Mr.  J.  Klingler)  to  whom  I  am  indebted  for  this  informa- 
tion, that  the  average  number  of  years  served  by  those 


studying  at  Weihenstephan  is  from  five  to  six,  and  that 
their  ages  vary  from  24  to  27  years.  This  practical  work 
is  real,  and  does  not  mean  playing  about  in  a  brewers'  room, 
as  is  too  often  the  case  in  this  country  ;  the  youno-  brewer 
enters  the  brewery  as  a  workman,  and  passes  through  the 
maltings,  mash-house,  fermenting  room,  and  cellars,  doing 
all  the  work  side  by  side  with  the  other  employes.  He 
serves  an  apprenticeship  like  any  other  workman,  and 
acquires  a  good  practical  knowledge  of  the  malting  and 
brewing  processes,  which  enables  him  to  take  full  advantage 
of  the  education  offered  to  him  by  the  various  brewing 
schools. 

But  practical  training  alone  is  not  sufficient ;  he  must 
also  show  that  he  has  had  an  adequate  preliminary  training 
at  school.  The  Weihenstephan  authorities  require  of  the 
intending  student  that  he  shall  have  at  least  the  scientific 
training  qualifying  for  the  " einjahrig-f reiwilligen  Militar- 
dienste."  To  understand  what  this  means  we  must  look  for  a 
moment  at  the  course  of  study  in  the  "  Realschulen" — the 
"  modern"  secondary  schools,  as  opposed  to  their  "  classical " 
nalogues,  the  "  Gymnasien."  The  German  boy  passes 
from  the  elementary  school  to  the  "  R  .-alschule  "  at  the  age 
of  ten  or  eleven  years,  and  remains  there  for  six  years. 
During  the  whole  of  that  time  he  is  more  or  less  occupied 
with  the  German  language,  literature,  geography,  English 
and  French,  ancient  and  modern  history,  arithmetic,  and 
mathematics.  The  last-named  subject  includes  algebra 
(logarithms  and  equations  up  to  the  third  degree),  plane 
geometry,  trigonometry,  &c.  During  two  years  he  takes 
physics  (includiug  mechanics,  acoustics,  optics,  heat,  and 
electricity)  ;  lineal  drawing,  including  model  drawing  ;  and 
freehand  drawing  from  copies  and  plaster  ornaments.  In 
his  second  last  year  at  school  he  takes  botany,  whilst 
zoology  and  mineralogy  are  relegated  to  the  last  year  along 
with  inorganic  chemistry. 

It  will  be  seen  from  this  very  hurried  glance  at  the  educa- 
tion given  in  the  "  Realschulen,"  that  by  it  the  boys  are  well 
fitted  out  for  their  future  technical  or  commercial  careers. 

If  the  brewer  is  able  to  satisfy  the  authorities  of  the 
school  with  regard  to  these  various  points,  he  is  admitted  as 
a  student  and  begins  his  work  there.  It  is,  however,  not 
unworthy  of  note  that  he  has  in  most  cases  served  his  one 
year  iu  the  army,  and  has  there  learned  those  habits  of 
obedience  which  are  of  such  great  value  to  all  workmen  and 
studeuts.  To  quote  the  words  of  Mr.  David  Howard  in 
introducing  the  discussion  on  technical  education  at  the 
London  Section  of  this  Society  in  1889  :—"  One  did  not  find 
that  the  English  lad  of  eighteen  was  taught  those  lessons 
which  the  German  lad  of  eighteen  was  taught,  and  which 
were  not  commonly  called  technical  education.  The 
German  lad  was  taught  military  service.  They  might  ask, 
What  had  that  to  do  with  chemistry  ?  to  which  he  would 
reply  that  intelligent  obedience  was  the  foundation  of  all 
successful  manufacture.'' 

The  course  of  study  at  Weihenstephan  lasts  for  a  year, 
which  is  sub-divided  into  a  winter  and  a  summer  session. 
During  the  winter  session  there  are  lectures  on  physics, 
general  maehiuerv,  brewery  machinery,  inorganic  chemistry, 
botany  (with  special  reference  to  yeast)  hops,  brewing 
practice,  attenuation  theory  and  control  of  work,  book- 
keeping and  the  theory  of  exchange,  taxation  of  beer. 
There  are  also  practical  courses  in  the  chemical  laboratory 
and  on  the  use  of  the  microscope,  besides  practical  work  in 
the  makings  and  brewery  attached  to  the  school.  In  the 
summer  session  lectures  are  given  on  brewery  machinery, 
organic  chemistry,  fermentation  chemistry,  xymotechuical 
analysis,  barley,  brewing,  faults  in  working,  pure  yeast 
culture,  architecture,  theory  of  exchange.  Then  there  is 
practical  work  in  the  chemical  laboratory  (zymotechnieal 
analysis) ;  in  the  physiological  laboratory  (pure  yeast 
culture) ;  and  in  the  makings  and  brewery  as  before. 
Besides  all  this  the  student  may  also,  if  he  so  wishes, 
hear  lectures  on  law,  outlines  of  political  economy, 
commercial  geography,  and  distilling;  but  these  are  not 
obligatory. 

At  the* end  of  the  summer  session  examinations  are  held 
in  the  various  subjects  and  the  successful  men  receive  then- 
diplomas.  Here  it  is  well  to  note  that  there  is  a  great 
difference   between    this   system    of    examination   and  the 
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technological  examinations  of  the  City  and  Guilds  of 
London.  I"  tin'  first  case,  the  students'  work  for  a  whole 
year  is  taken  into  account  and  is  thrown  into  the  balance 
along  with  hi-  written  examination,  thus  rendering  the 
cramming  sysl  in  mort  i  •-- 

After  leaving  tin  brewing  «idiool  the  brewer  works  for  a 
x.-nr  .ir  two  in  different  breweries  -0  as  to  get  the  maximum 
or  else  he  may  take  the  position  of 
brewer  ("  Branmeistet  '■  in  oni  of  the  smaller  breweries. 
II.  then  gradually  work-  his  way  up,  perhaps  taking  a 
position  as  maltster  ("  Obermalaer  '^  j  foreman  iu  the 
fermenting  room  {"  G  brftihrer  ");  or  mashoroom  man 
i  ■  ■  I ; i . •  r -  .  ■  t . ■  r  '  i  in  on.-  of  tin-  larger  breweries:  until  it 
last  he  attains  the  aim  of  his  ambition  and  is  chosen 
as  brewer  or  brewing  director  in  one  of  the  large 
breweries. 

Besides  the  ordinary  course  of  -tudy,  which  can  only  be 
m  advantage  of  by  those  with  a  sufficiei  t  preliminary 
education,  there  are  in  many  of  the  schools  short  summer 
ee  for  working  brewers.  There  are  also  short  practical 
courses  of  about  ten  weeks  in  length,  in  pure  yeast  culture 
and  the  control  of  work,  which  are  intended  for  those 
brewers  who  wish  a  more  thorough  knowledge  of  the 
methods  for  the  production  of  pure  yeast  on  the  large  scale 
and  who  desire  t"  be  able  to  control  the  working  of  their 
breweries  in  all  departments. 

\-  regards  the  cost  of  education  I  may  state  that  at 
Weihenstephan  a  Bavarian  student  pays  about  7/.  10s.  in 
fees  for  the  winter  session  and  52.  lor  the  summer  session. 
For  the  ten  weeks'  practical  course  in  pnre  yeast,  \c,  at 
the  Berlin  school  the  Ices  amount  to  \-2l.  10*.,  with 
the  addition  of  1/.  per  month  for  a  room,  as  those  taking 
the  course  usually  live  in  the  brewer]   liuildiog. 

This,  then,  is  a  very  brief  description  of  brewing 
education  n  Germany  at  the  present  day.  It  i-  hardly 
necessarj  to  point  OUl  the  differences  between  it  and  the 
want  of  system  in  OUT  own  country.  In  Germany,  a  brewer 
wishful  to  take  a  good  position  in  bis  profession  must  be 
an  exceedingly  well  educated  man  in  all  directions  to  begin 
with  ;  he  must  have  Berred  an  apprenticeship  as  an  ordinary 
workman  for  at  leasl  two  years  before  entering  thehrewing 

si  1 1.  at   thi'    school   he   must  pass  through  a  thorough 

com-.-  of  technical  education  in  matters  relating  to  brewing, 
and,  finally,  he  mnsl  again  work  in  several  breweries  i.. 

he  can  hope  to  I ome  bead  brewer. 

How  differently  we  manage  thing-  in  Britain!  Here, 
we  do  not  insist  on  a  sufficient  preliminary  education  for 
our  intending  brewers ;  we  give  them,  in  some  cases,  a  few 
months  at  a  private-  "school  for  brewers"  or  at  some 
brewing  laboratory,  toon  which  tiny  migrate,  if  theyare 
rich  enough,  I.,  tie-  brewers'  room.  During  their  ~tav  there 
the]  walk  about  the  brewery  and  look  at  things  being  done 
by  the  workmen,  instead  of  working  Bide  bj  Bide  with  them. 
If  we  admit  for  on.-  moment  that  the  German  Bystem  of 
education  and  tr  lining  is  :i  good  one.  we  must  with  the  same 
breath  acknowledge  that  our  own  condition  with  regard  to 
this  important  matt  r  i-  one  of  semi  barbarism. 

What,  then,  are  which  have  bo  hindered  the 

■ess  ,.)  education  and  of  reall]   adequate  research  in 

this  country  i     To  this  there  is  but  one  answet     the  sill] 

jealous]  of    tin-  great    brewer-    ore-  ol    another,  their    failure 

to  i-  t  what  is  beneficial  t"  all  is  beneficial   to 

i  n  the  truth  of  these  assertions  there  can  i 
battel    prool   than  thi    Fact  that  no   -ingle  British  bn 

ha-  attempted    t.i    imitate  l  ibsen    in    the    institu- 

tion id'  a  laborator]  tor  research  in  matters  relating  to 
brewing:  oup  of  brew  r  .r  attempted  to 

found  a  scientific  station  for  brewing:  and  that  there  is 
[lot    in    the  whole    ,.|     I. real     Britain     one     single     brewing 

-..I  with  aii  adequate  equipment  or  a  sufficient  staff  ol 

teach. l 

Now   il  has  seemed  to    me    that  lor.     :n  Scotland  We  have 

a  perfectly  tree  hand.  We  are  not  hampered  with  any 
Institute  of  Brewing,  we  have  re.  supposititious  v.  i 
interests  to  consider.     I   would,  therefore,  ask   the  Scottish 

brewers  to  seriously  consider  the   i ibilit]  of  fount 

..I  for  brewing  in  tl apital  of  Scotland,     It   might  be 

d  possible  to  mi  eeirt-  with   the  Hern. i  Watt 

College  whereby  part  of  the  education  might  be  Imp 


in  that  institution.  This  is  not  the  time  to  bring  forward 
any  special  scheme,  that  could  only  be  done  when  the 
brewers  act  together  in  this  muter.  It  must  be  remembered 
above  all  things  that  no  Bchool  can  possibly  be  successful 
unless  it  is  supported  by  a  majority  of  the  great  brewery 
proprietors.  Is  it  too  much  to  ask  them  to  throw  aside 
that  childish  jealously  which  has  for  so  1  mg  prevented  any 
advance  in  this  matter  ': 

I  have  just  noticed  that  the   brewers   of  Hirmingham  an- 

moving  in   this  matter,  and  thai  the]  are  isidering  the 

possibility  of  founding  a  school  for  brewing  in  connecti..n 
with  Mason's  College.  I  shall  feel  more  than  repaid  for 
any  small  trouble  caused  by  the  preparation  of  this  paper 
if  I  hear  of  the  Scottish  brewers  moving-  in  the  sarin 
direction. 

My  sincere  thanks  are  due  to  my  respected  teacher. 
Professor  Aubry,  Director  of  the  Munich  Scientific  station 
for  Brewing,  and  to  Mr.  Klingler  of  Wellpark  Brewery,  for 
their  kind  assistance  in  the  preparation  of  this  paper. 

Disci  bsiok. 

Mr.  SriMiNisr:  expressed  his  approval  of  Dr.  Frew's 
suggestions,  and  endorsed  his  statements  regarding  the 
education  of  brev. 

Mr.  li.-viNi  asked  if  the  author  could  give  s,,rne  idea  as 
to  the  cost  of  establishment  of  such  a  college  or  chair  as 

he  had  BUggested,  having  for  its  object  the  special  instruc- 
tion of  students  in  matters  relating  to  brewing. 

Hr  I  rii.w  in  reply  said  thai  it  was  difficult  to  give  B 
definite  answer  to  that  question.  An  efficient  brewing 
school  would  require  a  small  brewery  and  meltings,  and 
he  thought  that  20,000/.  would  be  sufficient  to  provide 
these  along  with  facilities  for  teaching.  The  additional 
expense  would  depend  very  largely  oo  the  nature  of  the 
laboratory  fittings,  but  as  they  would  be  aid  to  make  use 
of  the  classes  at  the  Heriot  Watt  College  in  Iviinburgh  for 
instruction  in  -ome  of  the  subjects  he  was  of  the  opinion 

that    the   above-mentioned   sum    would    represent    the  initial 

expense,  but  would  not  include  any  endowments. 

Mr.  JOB!)  IIiniiii  a-kial  if  the  beer  from  these  experi- 
mental breweries  wa-  usually  sold,  and  on  receiving  a  reply- 
in  the  affirmative,  said  that  he  did  not  think  the  Edinburgh 
brewers  were  likeiy  to  subsidise  them. 

Mr.  How  m;h  remarked  that,  as  everj   subscriber  would 

probabli  be  also  a  brewer,  this  difficult]  wast  tail]  dis] I 

of.  if  each  subscriber  took  a  share  ol  the  beer  and  pa 
it  through  his  own  brewer]  • 

Mr  Falconer  Kino  said  that  lir.  Frea  had  made  the 
very  interesting  and  Btrikii  Germany  now 

exported    almost    as    iiiueh    Irccr    B6    I. real     Britain,  win 

this  countr]  practioall]  supplied  the  whole  world  fifty 
years  ago,  and  asked  how  he  accounted  for  this.  He  asked 
if  Dr.  i  n  considered  this  to  be  entirely  or  even  principally 
due  to  the  quality  of  the  beer  brewed  in  i  lermany  or  to  the 
superior  way  to  which  the  German  commercial  men 
conducted  their  business,  it  was  frequently  Mated  that 
thi-  Bountr]  wis  losing,  ground  in  many  manufactures  not 

Oil  ace. mnl  of  any  ml.  riority  in    the  qv 

but  becaii-e   the  wants  of  customers  iii   foreign  couutries 

not  sufficient!]  considered,  the  English  in  many  c 
did     not    speak    and    correspond    in    tin-    1  t   the 

country,  and  did  not  bring  the  goods  into  the  particular 
form  desired.  He  thought  that  this  parti]  explained  the 
-  Increase  of  the  t  ••  rmau  beer  export 
Mi  Im.ii  point. .1  .nit  that  the  Skinners'!  ompany  haA 
founded  a  chair  and  equipped  laboratot  es  at  the  \<uk- 
shire  ( College,  Lei  ds,  foi  the  purpose  of  providing  instrui 
in  tanning,  and  that  these  had  proved  a  great  success. 
He  also  mentioned  tl,.it  the  t  loth-workers'  t  ompany  in 
London  had  established  a  research  laboratorj  in  connection 

with    dyeing,    and   had    appointed    in    connection    therewith 

an  a-sistant  whose  duties  were  chiefly  to  engage  in  and 
direct   rest  iron   work   in  dyeing.    Me  thought  that  then 

examples  might  well  be  followed  by  the  brewers  in 
Scotland. 

Mr.  Ilrxini    smrl    that    Ilr.    Frew    had    referred    to  tho 
examination!  of  the  <  ity  of  Guilds  <■(  London  Institub 
being  somewhat  unsatisfactory  at  compared  with  tho 


!  [March  31,1898.]        THE  JOURNAL   OF  THE   SOCIETY   OF  CHEMICAL  INDUSTRY. 


227 


the  German  schools.  He  (Mr.  Hunter)  had  no  hesitation 
in  saying  that  the  City  and  Guilds  examiners  were  as 
capable  and  searching  in  their  work  as  any  body  of 
■examiners  in  Germany,  and  that  their  certificates  were  as 
highly  prized  in  England  as  the  German  ones  were  in 
Germany.  He  was  of  the  opinion  that  the  brewers  in  Scot- 
land received  a  good  practical  training,  going  as  they  did 
through  all  the  details  of  brewing,  and  he  considered  that 
-as  a  result  of  this  training  they  turned  out  as  good 
brewers  as  those  of  any  other  country. 

Dr.  Frew,  in  reply  to  Mr.  Falconer  King,  said  that  he 
did  not  think  that  the  superior  commercial  methods  of  the 
Germans  a&prded  a  sufficient  explanation  of  the  increase  in 
their  export,  because  in  America,  where  a  few  years  ago  there 
was  hardly  a  lager  beer  brewery  in  existence,  practically 
all  were  lager  beer  ones  at  the  present  time.  He  thought  it 
due  more  to  a  demand  for  a  lighter  and  more  refreshing 
beer.  He  admitted  that  Mr.  Falconer  King's  view  might  to 
a  certain  extent  explain  Germany's  position,  but  would  point 
out  that  they  in  this  country  had  formerly  all  the  advantages 
in  the  matter  of  export.  He  thought  if  the  beer  of  this 
country  had  been  better,  that  the  supreVnacy  would  nave 
been  retained.  The  manufacture  of  colours  was  a  case 
•where  practically  everything  had  been  lost  and  where 
Germany  had  taken  up  the  whole  of  the  industry.  That 
was  entirely  due  to  the  very  thorough  system  of  technical 
education  that  existed  there  and  was  in  fact  the  result,  as  In' 
had  stated  in  his  paper,  of  the  intimate  and  constant  con- 
nection between  science  and  practice  which  was  so  apparent 
in  Germany. 

In  reply  to  Mr.  Hunter,  Dr.  Frew  said  that  he  (Mr. 
Hunter)  had  misunderstood  his  remarks  regarding  the  City 
and  Guilds  examinations.  In  comparing  these  with  those  of 
the  German  schools,  he  did  not  think  he  had  cast  any 
reflections  whatever  upon  the  examiners.  The  difference 
which  he  emphasised  was  that,  while  in  the  latter  the 
practical  work  which  had  been  done  duriug  training  was 
taken  into  account,  this  was  not  the  case  in  this  country. 
The  examinations  here  were  solely  in  practice  and  theory  ; 
no  consideration  could  possibly  be  given  to  the  work  done 
during  the  years  of  training,  and  it  was  consequently  not 
possible  to  arrive  at  such  an  accurate  estimate  of  a  man's 
capabilities  as  was  obtained  by  the  method  of  examination 
followed  in  Germany. 

Mr.  A  Forbes  Watson  pointed  out  that  the  founding  of 
a  brewing  school  would  involve  not  only  the  initial 
expenditure  of  a  considerable  amount  of  money,  but  also  a 
large  current  expenditure,  because  he  felt  sure  that  the  fees 
they  might  expect  to  get  would  not  meet  the  current 
expenses.  The  school  could  not  be  self-supporting,  and  he 
did  not  know  where  the  funds  were  to  come  from  unless 
from  the  brewers  themselves.  Would  a  brewer,  he  asked, 
look  upon  the  expenditure  as  a  profitable  investment? 
Would  he  derive  any  benefit,  direct  or  indirect,  from  such  an 
institution  ?  If  he  himself  possessed  a  brewery  with  a 
number  of  tied  houses  he  would  have  some  difficulty  in 
seeing  wherein  the  advantages  lay,  as  he  would  have  a 
profitable  enough  business  and  would  probably  brew  a 
tolerably  good  beer  ;  if  anything  went  wrong  he  would  call 
in  expert  aid  from  London  and  this  would  be  set  right  attain. 
If,  on  the  other  hand,  he  possessed  a  brewery  with  a  general 
trade,  he  would  be  iu  one  sense  in  a  more  enviable  position, 
and  in  another  sense  in  a  more  precarious  one,  because  in 
that  case  the  sale  of  his  beer  would  depend  upon  its  merits. 
He  would  then  be  extremely  careful  as  to  the  qualifications 
of  his  brewers,  and  would  make  sure  that  they  were 
thoroughly  acquainted  with  the  science  and  practice  of 
brewing.  It  would  be  necessary  for  him  to  educate  the 
men  himself,  but  he  would  regard  the  money  thus  expended 
as  a  kind  of  insurance  premium  against  accidents.  By 
employing  only  such  men  as  had  received  some  sort  of 
systematic  scientific  education  he  would  minimise  the  risk 
of  anything  going  wrong.  Tbe  intimate  connection  between 
chemistry  and  brewing  science  rendered  a  thorough  training 
in  chemistry  necessary,  but  he  would  not  care  so  much  for 
actual  chemical  knowledge  as  for  the  possession  of  a  trained 
head  and  hands.  When  he  had  secured  a  man  possessing 
these  qualifications  he  would  make  him  spend  a  year  or  two 
iu  the  brewery,  working  along  with  the  workmen  and  going 


through  all  the  practical  processes  there  until  he  became 
thoroughly  and  personally  acquainted  with  them.  When 
the  brewer  had  reached  this  stage  it  would  be  necessary 
for  him  to  specialise,  but  this  specialised  education,  as  Dr. 
Frew  had  pointed  out,  could  not  be  obtained  in  this  country, 
and  he  thought  that  this  defect  should  be  remedied  by  the 
formation  of  a  brewing  institute  of  some  sort.  The  practical 
advantages  of  such  an  institute  had  already  been  stated  ; 
he  might  point  out  further  that  analyses  for  the  brewers 
might  be  carried  out  in  the  institute,  and  that  as  most 
brewers  had  at  one  time  or  another  felt  the  want  of  an 
experimental  plant,  they  would  recognise  the  value  of  this, 
as  they  did  not  care  to  make  experiments  on  a  large  scale 
in  the  brewery.  He  thought  that  the  principal  of  such  an 
institute  should  possess  a  thorough  practical  knowledge  of 
brewing,  aud  should  be  constantly  in  close  personal  contact 
with  the  brewers  themselves,  so  that  he  might  consult  with 
them  as  to  the  work  to  be  done. 


AN  IMPKOVED  ELECTROLYTIC  STAND. 

nr    HUGH    MARSHALL,    DSC,    F.R.S.E. 

The  improvement  in  the  electrolytic  stand  here  shown 
consists  primarily  iu  the  method  of  making  connection  with 
the  electrodes.  In  most  stands  the  conducting  wires  are 
brought  directly  to  the  supporting  arms,  which  are  insulated 
from  one  another  by  means  of  glass  rod  forming  part  of  the 
supporting  rod  or  of  one  of  the  arms.  Tin-  wires  in  such  a 
case  are  very  apt  to  get  in  the  way,  especially  when  space 
is  limited,  and  the  stand  may  be  shaken  or  upset  by  the 
wires  becoming  entangled  with  other  apparatus,  &c,  while 
being  shifted.  This  is  avoided  in  the  present  stand  by 
bringing  the  wires  to  fixed  terminal  binding  screws  on  the 
base,  which  is  made  of  suitable  insulating  material,  and 
these  terminals  are  in  direct  connection  with  separate  parts 
of  the  supporting  rod  bearing  the  electrode  arms. 

The  base  of  the  stand  consists  of  a  slate  block  6  ins.  x 
4  ins.  x  1  in.  The  lower  part  of  the  vertical  support 
consists  externally  of  a  brass  tube  6  ins.  x  i  in.,  havino-  at 
its  lower  end  a  flange  about  2  ins.  in  diameter  and  about 
j  in.  thick.  The  under  side  of  this  flange  has  two  projecting 
pins  which  fit  into  corresponding  holes  in  the  slate.  The 
upper  end  of  the  tube  is  fitted  with  a  vulcanite  collar 
through  which  passes  a  brass  rod  15  ins.  long.  Above  the 
collar  this  rod  has  a  diameter  of  §  in. ;  the  remainder  is 
only  about  half  that  thickness.  The  narrower  portion 
passes  axially  right  through  the  brass  tube  and  through  a 
hole  drilled  in  the  slate  base  near  one  end.  The  under  side 
of  the  slate  is  countersunk  to  allow  of  a  brass  nut  being 
screwed  on  to  the  end  of  the  rod.  A  binding-screw  terminal 
is  fitted  on  the  base  at  the  side,  being  held  in  position  by  a 
nut  also  sunk  into  the  under  side  of  the  slate  ;  it  is  connected 
with  the  central  rod  by  means  of  a  stout  copper  wire  or 
strip  also  embedded  in  the  slate.  The  other  binding  screw 
is  fixed  directly  on  the  flange  of  the  brass  tube. 

To  put  the  parts  of  the  apparatus  together  the  bottom  of 
the  flange  is  first  covered  with  waterproof  cement  and  placed 
iu  position  over  the  hole  in  the  base ;  the  vulcanite  collar  is 
inserted  into  the  upper  end  of  the  brass  tube,  and  the  rod 
passed  through  so  that  its  shoulder  rests  on  the  collar  and 
the  screw  end  fits  into  the  hole  in  the  slate  ;  the  loop  of  the 
connecting  wire  or  strip  is  placed  over  the  end  of  the  rod, 
and  the  nut  finally  screwed  tightly  on,  binding  all  firmly 
together.  The  lateral  binding  screw  is  fixed  in  position  in 
a  similar  mauner,  after  which  the  hollowed-out  parts  on  the 
bottom  of  the  slate  are  filled  in  with  wax  or  cement  to 
protect  the  connections. 

The  figures  (see  next  page)  represent  sections  through 
the  two  principal  parts  of  the  apparatus — the  vulcanite 
collar  and  the  end  of  base. 

In  this  way  the  central  rod  is  insulated  from  the  sur- 
rounding tube  and  held  in  position  by  the  slate  and  the 
vulcanite  collar,  aud  each  part  of  the  support  is  connected 
with  one  of  tbe  terminals.  The  electrode  supports  consist 
of  a  brass  ring  with  boss  fitting  fairly  closely  on  the  brass 
tube,  and  of  a  brass  rod  with  boss  similarly  fitting  the  upper 
part  of  the  vertical  rod.  The  cathode  ring  has  the  usual 
three   small   platinum   studs  to   support   the   basin.      The 
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iry  of  the  anode  rod  is  composed  of  a  binding  screw 
and  (rasher  to  clamp  the  anode  «ire.  All  non-contact  ]>arts 
are  lacquered,  or,  better  —till,  the  whole  external  metal 
surface  may  be  gilt  or  plarinated. 


K    H 


Xhe  electrode  supports  can  moved  about  their 

respective  parts  of  die  vertical  support  without  the  least 
trouble  from  the  wires.  The  terminal  connections  being 
close  together  and  in  a  fixed  position  <m  th  ■  stand.  :i  flexible 
insulated  double  lead  may  convenient!)  be  used  tor  joining 
up.     All  binding  screws  are  "  Post  <  Iffice  pattern." 


(Puitiurp. 


FERDINAND   III  i:i'Ki:.  Ph.D., 

PORHKBXl     (   ll  M  : : M  \ n     01      1111      liutr SEOTOS 

■  il       mi       SOCIBT1      01       I'm  mi.   w       [nOUSTRY,      vnii 

Ml  Mill  B    "I      nil      Pi  Bl  [I   M  [OS    <   ..MMI  in:       | 

11     BWC1 

\-    til  the  •  i r i .  -i  ansa  of  the  Liverpool  Section  ol  this 
iv,  to  do  special    honour  to  the   memory    ol    l'r. 
Ferdinand   Barter,   ii   is   proposed    that    a  full  Review 
ol  hi-  Life  and  Work  shall   be  presented  at  the   next 
ns.    of  the   Section.      Hence,  it   u  idered 

desirable   to  give    in    this  place  more    than    a    brief 
nee. 
Dr.  Ilurter  had  been  out  of  health  foe  tome  time  past 
«uli  bronchia]   catarrh,   but   of  late  he  appeared  con- 
siderably better.    On  the  evening  ol  Saturday,  March  Sth, 
l  ju-t  finished  tea  with  ins  family  and  »^  rerj 
happily  chatting  with  them,  wh<  u  death  came  instan- 
laly    upon   him,   through  the  rupture  ol  a  blood 
ol  the  heart  (aneurism  ol  thi  aorta).     W,  s. 

HORACE  KOEl  III. IX, 

Ml  Mr.i  i;     01      IB]      SOCTBTl      0        '    HI  UIl   w.    Imh 

1   DITOB    'il      nil     '■  ki-.il      l  ■     .i  R  ll  l     hi  -    Mini  i:i  s 

osAirn  -."  \i  . 

Win  \   tlie   united  nan  ,  clilin  and   Leon 

I  so  short     ■  the  cnrlj  pari 

ol   Instyt  ir,  n«  joint  editors  i.f  tlnir  uen  journal  the 

/<".  rn,   a  n.  rale  d<  i    1/  I  -  little 

hi  that  that  onion,  so  ning  of  tin- 

new  year,  would  be  broken  bj  di  ath. 

"i  hat  thai  journal  should  have  at  once  assumed  a  pre- 
eminent position  in  the  world  of  journals  devoted  !■■  the 
rial    arts  and    industries    was,    however,  but    the 
natural  outcome  of  the  a: i|  f  n  mind   richly 


stored  with  scientific  and  practical  experience  and  en- 
riched by  learning. 

Tin-  following  i«  a  brief  sketch  of  the  career  and  work 
of  the  subject  of  the  present  notice: — 

Horace Koedtfin  m-  born  in  Glasgow  in  is0u,  and 
returned  whilst  still  a  child  to  Mulhouse  with  liis  parents 
lb  ri.  later  on,  he  received  his  chemical  training  in  the 
de  Cbimie  under  Schutzenberger.  The  theoretical 
studies  of  young  Koechlin  being  complete<l,  he  received 
practical  instruction  from  his  father,  Camille  Koechlin, 
and  under  his  guidance  he  soon  became  an  expert  calico- 
printer.  Horace  Koechlin  subsequently  occupied  various 
positions  in  Bouen, Glasgow, Mulhouse,  and  Wesserling, 
and  was  for  many  \  cars  the  technical  director  of  the  firm 
of  Koeclilin-liaiinigartin  r  and  Co.  in  Loerraoh,  to  the 
world-wide  renown  of  which  lie  materially  contributed. 
Relinquishing  liis  position  in  Loerrauh,  be  went  some 
years  ago  as  partner  in  a  silk  dyeworks  to  Lyons,  bat 
this  not  turning  out  satisfactorily,  he  undertook  the 
management  of  a  factory  in  Rouen,  where  he  remained 
till  the  last. 

It  is  a  singular  fact  that  Horace  Koechlin  represents  a 
third  generation  in  which  genius  for  the  application  of 
dyestuffs  by  printing  and  dyeing  has  been  maintained,  he 
being  the  son  of  Camille  Koechlin  and  grandson  of 
Daniel  Koechlin,  two  men  to  whom  the  calico-printing 
Industry  owes  a  number  of  most  important  and  interest* 

ing  discoveries. 

Though  afflicted  for  BOme  years  past  bj  a  terrible 
malady,  his  indomitable  energy  bnre  him  up.  and  thus 
he  continued  a  busy  worker  until  the  last  day  of  his  life. 

Though  II.  K shim's  published  works  are  all  con- 
tained in  the  Hull,  de  la  Soc.  htdtutrieUe  de  MuUuntsr, 
\.t  thesi  do  not  stall  represent  the  scope  of  his  scientific 
and  technical  activity,  for  many  of  his  discoveries  have 
not  appeared  in  print,  and  arc  only  known  through 
personal  communications  to  friends  and  colleagues,  lint 
not  only  in  tl>e  fields  of  bleaching,  dyeing,  and  printing 
have  his  skill  and  powers'ol  observation  borne  fruit;  in 
the  production  ol  dyestuffs  he  was  also  successful. 

Horace  Kneel 1 1  red  I  ralloeyanine,  and.  in  con- 

conjunction  with  Witt,  the  Indophenols  (this  Journal, 
1882,1  258).     The  production  of  the  Phene- 

c\  -mines.  p,il.  .led  h\  de  la  llarpe  in  the  firm  of  1  >i,ruiid. 

Huguenin  and  Co.,  wan  due  to  the  result  of  one  of  his 
discoveries.      Among     his    more    important    technical 
achievements  n  ay  be  mentioned  the  introdui 
chrome  mordants   in  dyeing    ii   1  priming,  the  shortened 

Turkey-red   process   (in  i junction  with  G.  Galland), 

tin- dinet  production  ofazo  dyes  in  dyeing  and  printing. 
also  tin  compound  metallic  mordants,  and  the  eh  lor  ma 
tion  of  wool,  \c.     In  i  i  of  his  services,  he  was, 

in  1889  (Paris),  mule  a  Knight  of  the  Legion  of 
Honour,  and  the  industrial  societies  ^1  Mulhouse  and 
of  Bouen  honoured  lum  with  their  highest  distinctions. 

By  bis  great   amiability,  the  readiness  with  which  be 
communicated   the   results  of  his    wide  ex] 
friends    and    colleagues,    and    lent    a    helping    hand    to 
beginners,  he  made  a  large  number  of  friends,  who  will 
now  mourn  In-  death,  noi  only  iii  Mulhouse  ami  Rouen, 

hut   ill  all  parts  ol   the  world.       His  decease  took  pis 

January  16th. — W.  s. 

SIB   HENBi    Id  SSI  \l  l  l;.  P  U.S. 

■  in  ol.  r  of  th,  B  -si  mi  i  process  for  the  manufacture 
of  steel  died  on  Tuesdaj  lust,  March  15th,  at  his  resi- 
Hill,  v  1  .  at  the  mature  age  of  86. 
When  is  war-  of  age.  Bessemer  emu-  to  London  from 
Charlton,  and  found  employment  in  engraving  pateot- 
medicini  label:  on  Bteel  with  a  diamond  point,  and  also 
in  modelling  in  clay.  Vbout  this  time,  puhl  itti  nl  m 
was   drawn   to    ■    :  which  had    arisen    of 

ferrins  deed  stamps  from  old  to  new  documents,  and 
ilius  defrauding  the  revenue  Bessemer  di  \  ised  a  stamp 
which  could  not  be  Usui  twice,  and  In  thi  ii  placed  him- 
imunicution  with  the  authorities.  His  stamp 
could  not  be  transferred, was  impervious  t,,  moisture, 
anil    would    not    yield    a    duplicate.       One 
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ventures  was  the  manufacture  of  gold  paint.  He,  his 
wife,  anil  his  brother-in-law  used  to  compound  the 
mixture  with  their  own  hands  in  order  to  keep  the 
method  of  manufacture  a  secret. 

He  was  thus  early  shown  to  be  the  possessor  of  in- 
ventive faculty.  But  he  also  gave  evidence  of  shrewd 
business  habit,  perception,  and  judgment,  qualities  which 
are  too  frequently  not  associated  with  inventive  power. 
To  this  somewhat  uncommon  union  of  faculties  his  great 
success  in  life  was  no  doubt  due  in  large  measure. 

But  liessemer's  great  claim  as  an  inventor  is  in  con- 
nection with  his  metallurgical  work  ;  for,  by  the  improve- 
ments he  effected  in  the  manufacture  of  steel,  he  brought 
about  a  world-wide  revolution.  Prior  to  this,  iron  was 
decarbonised  by  the  process  of  puddling.  Bessemer 
conceived  the  idea  of  stirring  up  or  agitating  the  molten 
iron  by  means  of  the  very  reagent  used — viz.,  air — for 
oxidising  the  carbon. in  the  iron,  and  thus  decarbonising 
the  metal. 

The  new  process  was  not  well  received  by  scientific 
workers  ;  and  a  paper  which  Bessemer  read  before  the 
British  Association  at  Cheltenham  was  not  thought 
worthy  of  being  even  summarised  in  the  official  report  of 
the  proceedings  of  the  Association.  It  was  generally 
regarded  as  a  visionary  project,  and  would  probably 
have  been  forgotten  but  for  that  other  faculty  which 
Bessemer  possessed,  viz.,  business  shrewdness,  habit, 
and  energy.  The  discredited  inventor  now  established 
works  at  Sheffield,  wherein  his  own  process  was  carried 
out.  He  was  here  also  assisted  by  Robert  Mushet,  who 
introduced  that  improvement  of  essential  importance 
in  this  process — the  addition  of  a  definite  amount  of 
spiegeleisen  to  the  charge,  after  having  blown  out  all  the 
carbon.  Bessemer  was  then  very  soon  able  to  adduce 
that  most  cogent  argument  in  favour  of  his  improved 
process,  whether  for  the  scientific  man  or  the  iron- 
master—the production  of  Bessemer  steel  at  a  price 
some  20/.  per  ton  lower  than  any  other  steel '. 
After  this  followed  recognition  and  honours.  Bessemer 
was  elected  a  Fellow  of  the  Royal  Society  in  1879,  was 
knighted  the  same  year,  and  died  wealthy  and  full  of 
honours. — W.  S. 
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I —PLANT,  APPARATUS,  AND  MACHINERY. 

Iron  Plates  and  Tubes  that  have  failed  in  Use,  Composition 
of.  Finkeuer.  Mitt,  aus  d.  k.  tech.  Versuchsanst.  zu 
Berlin,  1897,15,  [6],  277. 

See  under  X.,  page  248. 

PATENTS. 
Mixing  together  Liquid  and  Gaseous  Bodies,  Improved 
Method  of,  and  Apparatus  therefor.  A.  J.  lioult 
Loudon.  Prom  H.  H.  Dikema,  Brussels.  Eng.  Pat. 
1843,  Jan.  23,  1897. 
The  invention  is  applicable  for  the  impregnation  of  beer, 
wine,  alcohol,  effervescing  water,  &c;  with  carbonic  acid, 
oxygen,  &c,  the  liquid  and  gas  being  mixed  by  atomising 
or  spraying  the  former  into  the  latter.  The  apparatus 
employed  consists  of  a  series  of  closed  ve>sels,  suitably 
arranged,  and  supplied  with  the  gas,  each  vessel  being 
provided  with  an  atomiser  through  which  the  liquid  is 
discharged  into  the  vessel.  The  liqu.d  is  passed  through 
all  the  vessels  of  the  series,  and  is  discharged  from  the  last 
vessel  into  a  collecting  tank.  Kach  atomiser  consists  of  a 
spiral  or  tube,  formed  of  a  coil  or  coils,  or  of  separate  rings 
of  wire,  &c,  and  is  fixed  at  the  end  of  the  inlet  tube,  its 
extremity  being  closed  by  an  air-tight  cap  (a  kind  of  blank 
flange),  so  that  the  liquid  is  forced  to  pass  through  the  inter- 
spaces between  the  coils  or  convolutions  of  one  coil.  The 
size  of  the  interspaces  is  regulated  in  accordance  with  the 
pressure  of  the  liquid,  and  can  also  be  adjusted  by  hand 
by  means  of  a  screw  spindle  bearing  on  the  closing  cap. 

— It.  A. 

"  Coffey's"  Vistillinr/  Apparatus  and  the  like,  Impts.  in 
and  relating  to.  D.  A.  Biair,  Glasgow.  Eng.  Pat.  4012, 
Eeb.  20,  1897, 
The  tubes  through  which  the  "  wash  "  or  liquor  passes, 
are  fitted  to  their  frames,  so  that  the  individual  tubes  of 
each  frame  can  be  removed  or  replaced  without  displacing 
the  frame.— R.  A. 

Separator  for    Use    in   connection    with    Granulated  Sub- 
stances, Liquids,  and  the  like,  An  Improved.     1!.  11.  J. 
(i.  Huet,  Haarlem,  Hollaed.     Eng.  Pat.  29,576,  Dec.  14, 
1897. 
The  separator    consists  of  a   receptacle    a,    fitted  with   a 
ring  6,  and  a  cylinder  c,  over  the  end  of  which  is   placed 
,^  a    sieve    d    of    silk 

gauze,  &c,  the  sieve 
being  held  in  posi- 
tion by  the  ring  b. 
The  upper  end  of 
the  cylinder  is  closed 
by  the  cape.  In  use, 
a  sieve  of  compara- 
tively large  mesh  is 
first  employed,  and 
for  the  further  sepa- 
ration of  the  matter 
which  passes  into  the 
receptacle  a,  this  sieve  is  replaced  by  another  of  finer 
mesh.  A  series  of  sieves  of  suitably  graduated  mesh  may 
thus  be  employed. — R.  A. 


II.-FUEL,  G-AS,  AND  LIGHT. 

Illumination  by  Flame,  The  Modern  Development  of. 
H.  Bunte.  Ber.  1897,  31,  [1],  5—25. 
Since  the  introduction  of  gas  lighting  at  the  beginning  of 
the  century,  gas  and  petroleum  flames  bad  become  almost 
the  only  artificial  sources  of  light  until  the  advent  of  the 
arc  light.  Then  the  competition  between  flame  illumina- 
tion, or  the  chemical  light,  and  the  electric  light  commenced. 
E.  Siemens  introduced  regenerative  gas  burners,  and  Auer 
von  Welsbach  invented  the  system  of  gas  lighting  by 
incandescence.     The  reason  of  the  high  illuminating  effect 
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of  Welsbaeh  mantles  has  hitherto  evaded  discovery.  Lewes 
ascribed  it  to  a  transition  of  the  materials  of  the  mantle  to 
a  crystalline  state,  and  Drossbach  to  a  peculiar  resonance 
of  (he  earths  towards  waves  of  light.  These  and  the  other 
explanations  offered  have  been  unsatisfactory.  Killing, 
i,,, '.  .  rei  :  ed  that  the  mantles  were  capable  of  exercising 
contact  or  catalytic  effects,  but  his  theory  attributed  a 
special  power  of  emitting  light  to  the  materials.  In  April 
1896  the  author  expre-std  the  view  thai  very  high  tem- 
perature alone  was  the  causa  of  the  very  strong  luminous  i 
effect,  and  obsen  ation  has  since  confirmed  that  view. 

The  WeUha.li  mantles  consist  of  98—99  per  cent,  of 
thoria  and  1  — -J  per  cent,  of  eeria,  and  are  made  bj  dipping 
purified  gauze  in  a  solution  of  the  nitrates  oi  thorium  and 
cerium,  and  subsequently  incinerating  the  fabric.  The 
incineration  of  thorium  nitrate  yield-  the  oxide  in  the  form 
of  a  very  voluminous  fibrous  mass,  whereas  ceria  similarly 
Obtained  is  merely  a  fairly  porous  material.  It  was  shown 
J>y  exposing  small  prisms  of  magnesia  coated  with  each  of 
the    oxides    and     with    the     Welsbaeh    mixture    alongside 

similarly-shaped  prisms  of  magnesia  and  carbon  in  a  tube  o) 

carbon  heated  by  an  electric  current  to  at  least  2,000  C, 
that  neither  of  the  oxides  nor  the  mixture  possessed  any 
peculiar  power  of  emitting  or  radiating  light  when  the  ■ 
phenomena  of  combustion  were  absent.  Thoria  was  also 
shown  to  have  no  influence  on  the  combustion  of  hydrogen 
and  oxygen,  BS  the  temperature  of    ignition  remained   about 

(..whether  thoria  was  present  or  absent.    Bui  cena 

lowered  the  temperature  of  ignition  to  350°  C,  or   in  other 
words,  induced  combination  al  a  temperature  300   C.  below 
that  at  which  it  would  naturally  have  occurred.     It  may  be   I 
safely  assumed  that  ceria  exerts  a  similar  action  at  the  tem- 
perature of  the  flame  gases,  and  provokes  rapid  combustion 

of  the  previ ly  heated  gas.     A  "'antic,  consisting  wholly   ! 

0I  largely  of  ceria,  is  nevertheless  useless.  An  examination 
of  the  behaviour  of  platinum,  which  likewise  -how-  power- 
ful   , tad    action,    elucidates    this    apparently    anomalous 

behaviour  of  ceria.  Platinum  gauze  or  thick  wire  glows 
only  to  a  moderate  extent  in  the  liunscn  flame, bul  very  fine 
wire  may  he  melted ;  thus  showing  that  a  temperature  of 
at  least  1,800  C.  prevails.  The  conductivity  of  the  gauze 
mid  thick  wire  prevented  any  particle  attaining  aught  but  a 
moderately  low  average  temperature.     Evidently  platinum. 

a,  and  other  catalytic  substances,  must  he  insulated  in 

the  flat i  a  bad  conductor,  in  order  thai  the  maximum 

temperatun    ind   intense  incandescence  may  be  obtained. 

■|  be  thoria   in  >  irti I'  its  refraciorj  \  et  voluminous  nature, 

makes  an  excellent  insulating  material   for  the  particles  of 
,   distributed   over   it   in  the    Welsbaeh   mantle    The 

catalytic  aol 1  the  ceria  thus  has  full  play,  and  the 

particles  of  it   attain  very  high  temperatures— far  s 
2,000     0.    instead   of   the  whole   mantle  remaining  at  a 
uniform  moderate  temperature. 

The  volume  of  the  luminous  part  of  a  gas  flame  having  an 
hourly  consumption  of  150  lines  and  an  illuminating  powi  c 
of  20  Hefner  units,  is  about  'J  cc.  at  0  C.  It  may  be  calcu- 
lated that  al t  54  mgrms.  ol   carbon  arc  separated  in  the 

flame  ft i  litre  of  coal-gas,  and  thus  it  appears  thai  the 

•jn  Hefner  units  illuminating   power  are  brought  about   bj 

the  presence   in   the  fla al  any.   one   mi ml   ol   onlj 

ol   mgrni.  of  incandesoenl  carbon      II"    ceria   in  a  We* 

bach  mantle  amounts  to  about grmi  .  oi   about    10 

times  the  weight  of  the  carbon  iii  an  ordinary  luminous  gas 
Same.     Therefore  the  small  percentage  ol  eeria  in  a  Wels- 

l h  mantle  appears  to  be  ample  to  afford  the  illuminating 

power  of  about  7u  Hefner  unit-     The  analog]  between  the 
,,„-.,■  I  t  flame  and  the  ordinary  luminous  gas 

flame  is  thus  apparent.    At  present,  no  efficient  substitutes 

|,,      i| a    and    Ceria    in    the    pp  (luCtJOD    oi     maptll 

known.     It  is  essential  that  a  sufficient  supplj  of  ait  for  the 
complete  combusi uld  reach  the  mantle. 

The  -  to  2jj  Volumes  drawn  up  the  burner  tube  only  suffice 
to  disilluiniiie  the  flame,  and  the  i  ztra  supply  of  air  needed 
must  reach  the  flame  externally.  <  bimneyswith  perfora- 
tions for  the  admission  of  air  to  the  mantle  gtoe  a  oonsider- 
ai.K  higher  efficiency  than  do  ordinarj  chimneys,  which 
create  onlj  a  draught  parallel  to  the  walla  of  the  mantle. 
air  under  high  pressure  also  gives  an 
increased  efficiency  to  incaiuh  SO  Bl  gas  burners. 


Acetylene  ignites  at  a  lower  temperature  (480°  C),  and 
affords  a  higher  temperature  ('2,4'JU=  C.)  or  combustion  than 
any  other  combustible  pas.  All  mixtures  of  acetylene  with 
cir.  except  those  containing  less  than  5  per  cent,  of  acetylene 
or  le-s  than  20  per  cent,  of  air.  arc  explosive,  whereas  only 
mixtures  of  coal-gas  and  air  which  contain  from  7  to  30 
per  cent,  of  coal-gas  can  be  exploded.  The  rate  of  propaga- 
tion of  the  combustion  is  very  high  with  acetylene.  The 
combustion  docs  not,  however,  extend  backwards  in  a  tube 
of  0*5  mm.  internal  diameter,  and  the  most  explosive 
mixtures  of  acetylene  and  air  may  be  consumed  at  ordinary 
burners  from  such  a  tube.  Acetylene  is  an  endotbermic 
compound,  and  at  more  than  two  atmospheres  pressure  is 
very  liable  to  explosive  resolution  into  its  elements,  The 
danger  is  especially  great  with  the  liquefied  gas,  bul  since 
1  kilo,  of  calcium  carbide  occupies  :i  space  of  only  t» - 45 
litre,  while  the  .'Sun  litres  of  gas  obtainable  from  it  occupy 
on  liquefaction  double  that  space,  it  is  evident  that  carbide 
is  a  better  form  than  liquefied  acetylene  for  transport. 
Carbide  appears  specially  suitable  for  storage  on  railway 
carriages,  provided  a  simple  and  safe  means  of  generating 
the  acetylene  from  it  is  devised,  and  a  method  of  burning 
the  gas  without  the  burners  becoming  choked  with  carbon 
is  discovered.  To  light  a  railway  carriage  by  200  candle- 
power  for  10  hours  requires  about  15  cb.  m.  of  coal-gas. 
H  cb.  m.  of  oil-gas,  but  only  1  '5  eh.  in.  of  acetylene.  I 
volume  of  acetylene  would  be  obtained  from  a  kilos,  of 
carbide  Compared  weight  for  weight  with  lead  accumu- 
lators for  el<  Ctric  lighting,  carbide  gives  30  times  the  lighting 
power.  Acetylene  may  he  safely  generated  from  carbide 
h\  a  stream  of  acetylene  or  Other  gas  saturated  with  steam. 
The  continuous  current  carries  away  heat  and  prevents  the 
temperature  rising  unduly. 

Gas  in  Berlin  costs  16  l'feunige  per  cb.  m.  A  light  of 
20  Hefner-ii'iit-  power  at  that  price  of  gas  costs  :  in  Hat- 
flame  and  Argand  burners,  2  '4  PC;  in  Siemens'  regenerative 
lamps,    I'  I    Pf . ;  in   the  incandescent   light    with  the   latest 

pattern  of  mantles,  0*53  l'f.  or  with  the  gas  at  high  pressure, 
0*82  l'f.     Acetylene  at  125  Pf.  per  cb.  m,  gives  the   same 

light  for  1  -68  Pf.  ;  petroleum  at  25  l'f.  per  kilo.,  for  1  -.I  Pf.  j 

and  spirit  at  :n>  Pf.  per  kilo,  (in  incandescent    burners),  for 

l-s   l'f.      Notwithstanding   the  immense  increase   in  the 

light  obtainable  from  a  given  quantity  of  gas.  the  produc- 
tion of  German  gasworks  has  increased  at  a  greater  rate  in 
the  last  quarter  ot  a  century  than  al  any  earlier  period. 

-J.  A.   I!. 

Carbide*  •;/'  the  Metals  «f  the  Alkalis  and  Alkaline 
Earths,  mill  of  Carbide  of  Magni  sium  .-  ( 'ondiliotu  of 
Formation  of  the.  11.  Moissan.  Comptes  Rood,  1838, 
126,  |  I],  302-308. 

CSRTAW  carbides,  such  as  tho-c  of  the  metals  of  the 
alkali-,  cannot  he  prepared  bj  reduction  of  the  oxides  or 
carbonates    by  carbon    in    the    electl  C    furnace.      Ilertbelot 

obtained  tl ompounds  C,HNa  and  <\Na    by   exposing 

in  to  acetylene  al  a  moderate  heal  (Ann.  de  Chun, 
et  de  Pbye.,  nh  aeries,  9,  885).  The  conditions  of  forma- 
tion a  ire  studied. 

Potassium    carbide    was    not    formed    from    a  mixture   of 
potassium   carbonate  and  carbon  in   the   electric    fumaee 

with   a   current  of  900  amperes   and   IS  volts.      The   mixture 

of   black   flux    and    carbon    used    for   the    preparation   of 

potassium,  gave,  under  a  current  of  850  amp.  res  and 
IS    VOltS,   a    coarse    powder,   which,  on   contact   with    water, 

■  lis,  agaged  gas  containing  66" 6  to  70  per  cent   of  acetj  lane. 

\  .tv  little    LM-    was    disengaged,  and    it    »,e   clear   that  the 

temperature  of  the  electric  furnace  was  much  too  high  for 
the  preparation  of  potassium  carbide.  Potassium  was 
observed  to  be  slowly  attacked  by  acetylene  in  the-  cold  and 
at  ordinary  pressure.  17  cc.  of  acetylene  in  4'.i  days  thus 
afforded  a  residue  8'35  c.c.  in  volume,  and  containing 
r  is  o.c.  of  hydrogen.  The  volume  of  acetylene  absorbed 
was  therefore  about  double  that  of  the  hydrogen  produced, 
thus  confirming  the  equation  •    II.    >    K       t'lllx  +  II. 

The    product    CjHK    thus    obtained    was    while,   iind    OH 
contact  with  cold  water  disengaged  7  c.c.  of  pure  aoetylene. 
Partial   polymerisation   had   reduced  the  volume  to  rather 
than  that  indicated  bj  theory. 
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Sodium  carbide  was  not  formed  by  the  reduction  of  ! 
sodium  carbonate  by  carbon  under  a  current  of  1,000 
amperes  and  70  volts.  A  mixture  of  soda  and  sugar  char- 
coal in  a  closed  crucible  under  a  current  of  350  amperes 
and  45  volts  gave  a  black  powder,  which  disengaged  a 
little  acetylene  on  contact  with  water.  Acetylene  gas  is 
absorbed  to  a  very  slight  extent  by  sodium  in  the  cold. 
A  sealed  tube  containing  sodium  and  dry  liquid  acptylene 
was  exposed  for  several  daj'6  at  the  temperature  of  the 
laboratory,  and  the  metal  was  completely  converted  to  a  j 
yellowish-white  substance.  On  opening  the  tube,  free 
hydrogen  was  detected  in  the  excess  of  acetylene.  The 
white  compo  md  on  contact  with  water  yielded  acetylene, 
and  was  found  to  correspond  with  the  formula  C.2HNa. 
This  compouud  may  be  obtained  from  compressed  gaseous 
acetylene  instead  of  the  liquid,  but  the  rate  at  which  the 
reaction  proceeds  appears  to  be  a  function  of  the  pressure. 
Heat  hastens  the  change,  and  at  70°  C,  a  small  fragment  of 
sodium  was  converted  completely  to  the  compound  G,HNa  i 
in  15  days.  This  compound,  when  heated  in  a  tube  of 
Bohemian  glass  in  a  vacuum,  turned  brown,  and  yielded 
pure  acetylene ;  then,  as  the  heating  was  continued,  the 
colour  became  deeper,  and  a  small  quantity  of  liquid 
hydrocarbons  condensed.  The  heating  was  discontinued 
shortly  before  the  glass  showed  signs  of  deformation  ;  the 
solid  residue  remaining,  disengaged  acetylene  on  contact 
with  water,  and  was  the  carbide  GNa.,.  But  if  the  heating 
was  continued,  the  evolution  of  gas  ceased,  and  charcoal 
remained,  while  a  ring  of  metallic  sodium  was  formed  on 
the  cool  upper  part  of  the  tube.  This  decomposition  of 
the  carbide  by  heat  explains  why  it  cannot  be  produced  in 
the  electric  furnace. 

Lithium  carbide  decomposed  at  a  temperature  inter- 
mediate between  the  temperatures  of  decomposition  of 
sodium  carbide  and  calcium  carbide.  Calcium  carbide  was 
decomposed  by  a  powerful  current ;  thus,  when  a  small 
quantity  was  prepared  by  a  current  of  1 ,200  amperes  and 
60  volts,  a  residue  of  graphite  containing  only  traces  of 
carbide  was  left  at  the  end  of  10  minutes.  Condensation 
of  calcium  was  observed,  but  not  of  the  carbide.  Magnesium 
carbide  obtained  by  warming  magnesium  dust  in  a  current 
of  acetylene,  on  exposure  to  a  current  of  600  amperes  and  60 
volts  for  six  minutes,  yielded  a  black  substance  'which  did 
ndf  evolve  gas  on  contact  with  water.  The  decomposition 
of  the  carbide  at  this  temperature  explains  why  it  is  not 
formed  when  magnesia  is  melted  in  carbon  crucibles. 

The  experiments  showed  that  the  intermediate  compounds 
of  sodium  and  potassium,  riz.,  C2KH  and  GNaH.  are 
formed  by  the  action  of  gaseous  or  liquid  acetylene  with  or 
without  pressure,  and  that  on  a  rise  of  temperature  they 
decompose,  yielding  acetylene  and  the  carbides  C:K2  and 
C;Na.:.  A  further  rise  of  temperature  dissociates  these 
-carbides  into  the  metals  arid  carbon.  Similar  dissociation 
is  observed,  but  at  a  higher  temperature,  with  the  carbides 
•of  magnesium  aud  of  the  metals  of  the  alkaline  earths.  It 
was  proved  that  the  carbides  of  potassium,  sodium,  and 
magnesium  could  not  be  produced  at  the  temperature  of  the 
electric  furnace. — J.  A.  B. 

Acetylene  Gas,  The  Analysis  of.    W;  Hempel  and  L.  Kahl. 
Zeits.  f.  angew.  Chem.  1898,  [3],  53—55. 

Phosphuretted  hydrogen  is  the  chief  impurity,  besides 
atmospheric  oxygen  and  nitrogen,  in  acetylene  obtained 
from  calcium  carbide.  The  alkalinity  of  the  other  products 
of  the  decomposition  of  the  carbide  precludes  the  possibility 
of  the  presence  of  sulphuretted  hydrogen  in  the  acetylene. 
The  small  quantities  of  sulphur  found  by  some  observers  in 
acetylene  probably  were  in  organic  compounds.  Lunge 
proposed  (Zeits.  f.  angew.  Chem.  1897,  651  ;  this  Journal, 
1897,  1046)  to  determine  phosphuretted  hydrogen  in 
acetylene  by  passing  the  gas  as  evolved  through  solution 
of  sodium  hypochlorite,  and  then  determining  gravimetri- 
cally  the  phosphoric  acid  formed  ;  but  this  method  necessarily 
is  tedious,  and  the  authors  have  endeavoured  to  find  a 
volumetric  one. 

The  absorption  effected  by  1  c.c.  of  various  reagents  on 
100  c.c.  of  both  phosphuretted  hydrogen  and  acetylene  was 
observed.  A  solution  of  15-6  grms.  of  copper  sulphate 
(CitSO,,  5H;0)  in  100  c.c.  of  water,  to  which  were  added 


5  c.c.  of  dilute  sulphuric  acid  (1  vol.  of  concentrated  acid 
to  4  vols,  of  water),  was  found  to  be  the  best  absorbent  for 
the  separation  of  phosphuretted  hydrogen  and  acetylene. 
1  c.c.  of  the  solution  absorbed  S-8  c.c.  of  the  former  and 
0-2  c.c.  of  the  latter  from  100  c.c.  of  each  gas.  It  was 
found  that  iu  the  presence  of  mercury  aud  excess  of  the 
solution  of  copper  sulphate,  the  diminution  of  volume 
resulting  from  the  absorption  of  phosphuretted  hydrogen 
from  acetylene,  exactly  corresponded  to  four  times  the 
volume  of  phosphuretted  hydrogen  present.  The  results 
were  different  in  the  absence  of  mercury,  though  the 
solution  absorbed  exactly  the  same  quantity  of  acetylene 
free  from  phosphuretted  hydrogen  whether  mercury  was 
present  or  not.  Phosphuretted  hydrogen  produced  by 
heating  an  alcoholic  solution  of  caustic  potash  with  ordi- 
nary phosphorus,  was  mixed  in  various  known  proportions 
with  nitrogen,  and  the  phosphuretted  hydrogen  determined 
by  means  of  the  copper  sulphate  solution.  The  percentage 
of  phosphuretted  hydrogen  in  the  gas  produced  from  the 
alcoholic  potash  and  phosphorus  was  from  S0'0to57'6, 
according  to  a  number  of  tests.  The  differences  were 
caused  by  the  ready  decomposition  of  the  phosphuretted 
hydrogen  by  the  oxygen  dissolved  in  the  water  present, 
under  the  influence  of  light.  The  burette  had  to  re  kept 
moist  in  order  to  avoid  errors  through  the  tension  of 
aqueous  vapour.  The  mean  value  was  52' 4  per  cent.,  and 
mixtures  of  known  volumes  of  this  phosphuretted  hydrogen 
and  acetylene  were  examined  by  agitating  the  mixture  for 
three  minutes,  in  a  pipette  scaled  with  mercury,  with  3  c.c. 
of  the  copper  sulphate  solution.  It  was  assumed  that  the 
phosphuretted  hydrogen  amounted  to  one  fourth  of  the  dimi  _ 
nutiun  of  volume.     The  following  results  were  obtained: — ' 

Percentage  of  Phosphuretted  Hydrogen  in  Acetylene. 
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2-S 

3-9 
3-4 

1-20 
1-15 

2-70 
2-65 

1-67 
2-00 

2-82 
2/5 

—J.  A.  B. 

Benzene  as  an  Agent  for  Denaturing  Alcohol  for  ///«- 
minuting  Purposes.  ZeitS.  fur  Spiritusind.  1898,  21, 
[6],  55—56. 

The  necessity  of  another  denaturing  agent  to  be  added  to 
alcohol  used  for  illuminating  purposes  is  pointed  out,  if 
alcohol  as  an  illuminant  comes  into  general  use,  since  the 
employment  of  pyridine  bases  in  this  respect  is  limited  on 
account  of  the  decrease  in  their  production.  Benzene  appears 
to  be  suitable,  as  it  is  soluble  to  a  considerable  extent  in 
alcohol  of  86  per  cent,  (by  volume)  strength.  Although  the 
benzene  can  for  the  greater  part  be  separated  by  diluting 
the  mixture  with  water,  yet  the  alcohol  retains  the  taste  and 
smell  of  benzene  sufficient  to  render  it  useless  for  drinking 
purposes.  The  two  cannot  be  separated  by  distillation  on 
account  of  the  close  proximity  of  their  respective  boiling 
points.  In  order  to  ensure  success  in  denaturation,  Kriimer 
suggests  the  addition  of  0'1  per  cent,  of  pyridine  as  well 
as  benzene  to  the  alcohol,  the  quantity  of  pyridine  at 
present  used  being  0-5  per  cent. 

Some  experiments  with  the  Phoebus  lamp  carried  out  by 
Kramer  show  that  5  per  cent,  of  benzene  added  to  alcohol 
causes  no  alteration  in  the  intensity  of  the  light,  whilst  the 
lamp  burns  with  a  steady  and  non-smoky  flame.  An 
addition  of  benzene  brings  about  a  diminution  in  the  amount 
of  alcohol  burnt  ;  this  is,  however,  unimportant  in 
quantities  less  than  5  per  cent.-  J.  L.  B. 

Gas  Liquor,  Distillation  of,  for  the  Production  of  Liquid 
Ammonia.  O.  Pfeiffer.  J.  fur  Gasbeleuchtung,  41,  [6], 
69—72. 
Gas  liquor  resulting  from  the  hydraulic  main,  condensers, 
and  scrubbers  is  an  aqueous  solution  of  ammoniacal  salts 
containing  the  following  substances  :  —  Ammonium  car- 
bonate, sulphide,  sulphate,  thiosulphate,  chloride,  thiocyanate, 
and  ferrocyanide.  Ammonium  carbonate  and  sulphide 
constitute  about  nine-tenths  of  the  total  salts.  Ammonium 
cyanide,  the  existence  of  which  in  gas  liquor  is  mentioned 
in  all  text-books,  could  not  be  detected.     According  to  the 
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character  of  those  salt*,  the  terms  "  fixed  "  and  "volatile  " 
onia  form  an  important  distinction  in  the  practical  work- 
ing up  of  gas  liquor.  The  lattor,  forming  the  compounds  of 
ammonia  with  carbcnii-  anhydride  and  hydrogen  sulphide, 
can  lie  removed  from  tlnir  solutions  by  boiling,  whiNi  the 
salts  in -which  the  ammonia  is  fixed,  comprising  about  10 
ent.  of  the  total,  can  only  be  freed  from  their  ammonia 
by  heating  in  the  presence  of  lime.  Moreover,  when  making 
liquid  ammonia,  directlj  from  gas  liquor,  sufficient  lime  must 
be  added  from  the  commencement  to  retain  carbonic 
anhydride  and  hydrogen  Btilpbide.  This  addition  forms  a 
weak  point  in  the  manufacture,  entailing  much  trouble  in 
consequence  of  crusts  of  lime  forming  on  the  walls  of  the 
stills.  The  amount  of  linn-  should  therefore  be  limited  as 
h  as  possible.  It  N  customary  to  estimate  the  total 
ammonia  and  add  the  equivalent  quantity  of  lime  (17NHt : 


28CaO),  it  being  assumed  that  the  ammonia  is  present 
wholly  in  the  form  of  primary  salts.  The  author,  however, 
^hows  that  this  is  not  the  case,  a  large  proportion  existing 
as  bicarbonate,  which  requires  the  use  of  more  lime.  In  all 
modem  types  of  apparatus,  the  gas  liquor  is  subjected  to  a 
preliminary  heating  process  having  for  its  object  the 
removal  of  a  large  proportion  of  the  carbonic  anhydride  and 
hydrogen  sulphide  with  simultaneous  enrichment  of  ammonia 
before  the  introduction  of  lime.  It  is  shown  that  during 
this  operation  the  liberation  of  acid  gases  is  considerably 
more  than  the  quantity  represented  by  the  mere  conversion 
of  ammoniaeal  salts  from  secondary  into  primary  com- 
pounds, so  that  eventually  a  large  excess  of  free  ammonia 
is  present,  the  separation  of  which  can  be  effected  without 
the  use  of  lime.  The  saving  thus  effected  is  considerable,  as 
the  following  figures  indicate  : — 


Gas  Liquor  sampled  Ha]  5th,  1897. 

Gas  Liquor  sampled  May  16th,  1897. 

Ordinary.                   Heated. 

Ordinary.                    Heated. 

88  per  sent 

■-'•■■is 

-'it'     „ 

0*16 
W9  kilos. 

ir-.i    „ 

1*97  percent. 

1-7.-.         , 
„ 
"■"•: 
l.-.'-j  1 

77      .. 
:.7-»  i»i  cent 

•J-i-t  per  eent. 
J- in        ., 

•J"  1!» 

0*J88 
t.'.-'.'  kilos. 

20-1      „ 

i!'in  per  cent. 

I'M 

n- 7a 

0*118      .. 

i  (I.  iii  of  gas  liquor  r,  qui                 Dtaintag-74*  ercent. 

hi  CM). 
Lime  required  for  i  per  cent  of  XII ,  in  gas  liquor 

'Jl-I  kilns. 
„ 

Hi imposition  of  heated  gas  liquor  is  given  in  the  following  table: — 


Heated  Gas  Liquor  sampled 
i  tit!,.  1897. 

b. 

Average. 

t  'alculatcd  into                       ,          ,   ._„„_• 

Ammonium  8                     rued  Ammonia. 

l-9.fl                      1-946 

1-775                      1-775 

0*683                    0*692 

0-680 

0*698 

0*046                    ""v. 

0*182                    0*115 

0*131 

0-044                      0*040 

1 ':•:-. 

0*688                                   Ml,i,CO.  " 
0*066                   0-086  Ml, IIS 

0*130  Ml,    s  ii 
0*060                  ii"-.'    Nil 
0*118                  "17s  Ml.i  1 
0*132                  "■  171  Ml  t'SN 
0*046                  0*034    Ml.i.FeCy,. 

0*464  1 

d 

ii        ichloric  acid  

Thiocjanic  acid 

0*646 
O'Oll  ■ 

■» — 

These     figures    are    based    on    the    analytical     methods 
described   bj    Dyson    ithis  Journal,   It  For  the 

estimation  of  Ihi  icyanates,  n  colorimetric  method  was  used. 
depending  on  t1  on  imparted  to  gas  liquor  by  a 

ferric  salt  and  hydrochloric  acid  as  compared  with  a  similar 
iration  obtained   with  standard  solutions  of  ammonium 

thiocyanate  and  ferric  chloride.     The  free  am tea  in  the 

above  table  i«  equal  to66*8  per  cent,  of  the  total,  The 
quantity  of  lime  required  lor  l  cb.  in,  of  gas  liquor  for  the 
complete  removal  ol  ammonia  amounts  to  14*3  kilos.  (74 

percent,  ol  CaO)  ii  based  upon  the  fixed  ami ia,  or  #3*1 

kilos.it  calculated  1 1  the  total  ammonia.     To  ascertain 

the  requisite  amount  of  lime,  a  measured  quantity  ot  milk 
of    lime  of    known    1  is  boiled  with  heated   gus 

liquor  until  the  ammonia  lias  been  entirely  removed,  after 
which  the  excess  is  1 1  r r .- 1 1 . ■  ■  1  back  with  normal  hydrochloric 
acid  ami  p!u  nolphthalein. —  D.  B. 

PATENTS. 
/.      Product   Coht-Ovent,   Imptt.  in.      II.   Simon.    Man. 

cheater,     Eng.  Pat  L194,  .Ian.  16,  IM'7. 
Sivin\i  u:ie  and  like  coke-ovens,  such  a~  that  described 
in    Eng.    Pat  554     1893  (this  Journal,  1884,  607),  have, 
according   to   tin-    invention,   tlnir   air   supply   heated   by 

hrongh  01  along  the  outside  ol  a  metallic  tube 
or  tubes  whioh  are  contained  within  a  conduit  or  channel, 
or  a  Dumhei  of  conduits  or  channels,  through  which  the 
hot  gases  are  caused  to  travel  in  an  o,  posite  direction  on 
thru  »:n  to  the  chhnnev.  Or  the  air  may  pass  through 
the  conduits,  and  the  hoi  gases  through  the  tubes      1:   & 

Coke,    Tnxpta.    in    or    relating    '»    tht    Manufacture    of. 

II.  Dixon,  (look.     Eng.  Pat  8007,  March  -.". .  1 
llri  eir<  to  the  heating  of  the  retort  ovens  employed  in 

making    coke,    and     consists    jn     leading    the    waste 


discharged    from   beehive   owns,  or  hot    wast,    gases    from 

other  sources,  as  hum  blast  furnaces,  to  the  onderflui 
the  retort  ovens,  whereby  the  latter  are  heated  without  the 
expense  of  reouperalors. — R.  s. 

Burning  of  Pulverulent   Fuel,  ami  Apparatus   therefor  i 
Imptt.  relating  t"  the.     A.  Freitag,  Amsterdam,     I 
Pat,  8129,  Feb.  5,  1897. 

Tin.  pulverulent  fuel  is  discharged  from  a  hopper  through 
a  valve  in  its  has,'  into  a  tube,  into  whioh  air,  which  mag 
have  h,  1  n  previously  heated,  is  forced.  The  air  and  fuel 
then  pa-s  into  a  casing  1 taining  rapidlj  rotating  beai 

from  which,  alter  a  thorough  mixing,  the)  pass  through 
tine  apertures  in  the  wall  thereof  into  the  Furnace  or  lire 
tube,  where  tin  y  are  burned. —  II.  S. 

Furnaces,  Tmpts.  in  or  connected  with.     W.  llroth,  re, 

Kawtenstall.     Eng.  Pat.  4646,  Feb.  l'h.  1897. 

I  Men,  ,\  1  mi  m-  in  the  furnaces  of  the  kind  described  in] 
Pat  879  1,  ls'.'7.  are  claimed,  the  object  being  t,   render  thai 
invention  suitable   tor  heating  kilns,  ovens,  stills,  retorts, 

saltpans,  and  chemical  and  other  furnaces  Other  than  Steam 
generators.  This  furnace  is  provided  with  an  interior 
Furnace  chamber  or  chambers  to  receive  the  fuel,  and  with 
an  air  chamber  around  and  on  the  outside  of  the  furnace 
chamber,  with  which  it  communicates  i>\  passages.  The 
air  chamber  ia  provided  with  regulator  valves  for  the 
admission  of  ,.ir,  and  communicates  with  a  combustion 
chamber  arranged  behind  the  furnace.— H.  9 

Fuel,  Impte.  in.     W.  P. Thompson,  Liverpool,  &c.     (From 
The    Compressed    <  oal    Co.,   New    York.)     Kng.    r, 
89,606,  Dec.  1  1.  1897. 

Tin:  production  of  a  mixed  fuel  which  will  be  impervious 
to   water,  will  ■  up  in   handling  aud   transporting, 
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or  whilst  burning,  and  which  will  burn  freely  without 
smoke.  Briquettes  are  formed  of  finely-divided  coal  and 
some  binding  material  which  will  not  absorb  moisture,  and 
will  supply  some  oxygen  for  combustion.  Such  a  material 
is  lime  partially  slaked  in  a  solution  of  sulphate  of  iron  aud 
liquid  saccharine  matter,  or,  in  place  of  the  latter,  bichro- 
mated  gelatin. — R.  S. 

Bunsen  Burner  for  Liquid  Combustibles,  Improved.  R. 
Adam,  Koenigsberg,  Germany.  Kng.  Pat.  16,733,  July 
14,  1897. 

The  inner  side  of  the  wick  tube,  which  extends  above  the 
wick,  is  flanged  outwards  and  perforated  so  that  part  of  the 
liquid  combustible  used,  is  vaporised  by  the  heated  metal 
when  the  lamp  is  lighted,  the  vapour  passing  into  a  capped 
central  chamber  where  it  becomes  mixed  with  air,  and,  under 
the  influence  of  the  natural  draught  of  the  lamp,  is  drawn 
through  the  upper  perforations  and  caused  to  impinge  on 
the  flame,  which  thereby  assumes  a  tulip  form.  Owiug  to 
the  saturation  of  the  vapour,  the  combustion  is  not  complete 
until  the  zone  of  the  outer  air  current,  directed  upwards 
to  the  outside  of  the  flame  through  suitably  arranged  caps 
surrounding  the  wick  ducts,  is  reached.  The  flame  may 
be  rendered  luminous  by  a  mantle  suspended  over  and 
enclosing  it  in  the  ordinary  manner. — C.  S. 

Oil  and  othei  I,  amps  for  Illuminating  Purposes,  Impis.  in. 
H.  H.  Lake.  From  La  Cie.  Continentale  d'Incandescence 
et  de  Chauffage,  Brussels.  Eng.  Pat.  27,233,  Nov.  20 
1897. 

The  aim  of  the  invention  is  to  produce,  automatically,  a 
constant  pressure  of  oil  during  the  time  the  gasifying 
burner  is  lighted.  This  it  is  proposed  to  effect  by  heating 
charcoal  in  an  enclosed  chamber  above  the  burner,  and 
conducting  the  air  thereby  evolved  into  the  oil  reservoir, 
where  its  pressure  forces  part  of  the  oil  up  into  the  burner 
and  another  part  into  a  second  receiver  at  a  higher  level. 
The  burner  is  then  lighted  and  the  heat  therefrom  keeps 
the  temperature  of  the  charcoal  chamber  constant,  and  thus 
ensures  constancy  of  pressure  of  the  oil  so  long  as  an, 
remams  iu  the  upper  chamber.  To  extinguish  the  flame, 
the  air  pressure  is  relieved  by  opening  a  valve  in  the  air 
tube.-  The  charcoal,  in  cooling  down,  re-absorbs  air,  and  is 
then  ready  for  use  again. — (_'.  S. 

Incandescence,  Impis.  in  Lamps  for  use  with  Oil  or  Spirit 
and  Operating  by.  E.  E.  Abrahamson,  London.  Eng. 
Pat.  2765,  Feb.  2,  1897. 

There  is  claimed  "  in  a  lamp  for  use  with  oil  or  spirit   and    | 
operating  by  incandescence,  wherein  a  vaporising  chamber    ! 
is  disposed  above  the  fuel  reservoir  and  connected  therewith 
by  means  of  a  capillary  wick-tube,  the  employment   of  a 
small    capillary    wick-tube    or    holder   closed    at    its    outer 
extremity  and  provided  with   a   perforation  or  perforations 
through    which    inflammable    vapour   issues    in    sufficient 
quantity   to    support    a    flame,   whereby    the    vaporising 
chamber  is  heated  and   the  oil  or  spirit  rendered   gaseous." 
The  vapours  burn  in  a  Bunsen   burner  within  a  mantle  as    i 
usual. — H.  B. 

Incandescent  Lighting  Purposes  ;  An  Improved  Fluid  and    j 
Process  of  Manufacturing  same  for  Impregnating  Bodii  s 
or  suitable   Fabrics,    Threads,  Fibres,  or  the  like,  for. 
B.  Puchmiiller,  Schoeneberg,  Germany.     Eng.  Pat   3811 
Feb.  12,  1897. 

The  essential  constituents  of  the  improved  fluid  are  suitable 
soluble  salts  (nitrates,  &c.)  of  zirconium  and  strontium.  To 
the  solution  of  these  is  then  added  a  solution  containing  I 
magnesium  nitrate,  oxide  of  antimony  (dissolved  in  tartaric 
acid  solution),  uranium  nitrate,  chromic  acid,  and  silver  I 
nitrate,  anil  in  addition  (a)  for  yellowish-white  light — 
ammonium  tuugstateand  vanadate  ;  (6)  for  greenish-yellow 
light— ammonium  molybdate ;  (r)  for  reddish-yellow  light 
— platinum  chloride,  ammonium  tungstate  and  vanadate. 
These  are  to  he  added  to  the  zirconium-strontium  solution 
ouly  to  the  extent  of  "milligrammes  aud  fractions  of  milli- 
grammes "  per  mantle. — H.  B. 


Incandescent  Lighting  Purposes  ;  An  Improved  Fluid,  and 
Process  of  Manufacturing  same,  for  Impregnating  Bodies 
or  Suitable  Fabrics.  Threads,  Fibres,  or  the  like,  for. 
B.  Puchmiiller,  Schoeneberg,  Germany.  Eu<'  Pat'  49' 
Jan.  1,  1898. 

(See  preceding  abstract.)  The  claim  is  :  "  In  the  manufac- 
ture of  a  fluid  ...  for  incandescent  lighting  purposes,  by 
the  process  set  forth  in  my  previous  patent  No.  3811  '97,  the 
addition  to  the  oxides  or  nitrates  of  strontium  and  zirconium 
and  the  light-giving  oxides  in  the  said  process,  of  the 
,    oxides  or  nitrates  of  barium  and  aluminium." — H   B 

Incandescence    Lighting.    Imp/s.    in    Oil    Lamps  for.     J. 
Moeller,  London.     Eng.  Pat.  6159,  March  9,  1897. 

The  lamp  to  which  the  improvements  are  applicable,  is  of 
the  ordinary  Argand  form,  having  a  circular  wick  sur- 
mounted by  a  concentric  deflecting  disc  and  surrounded  by 

i  a  conoidal  shield,  to  direct  an  air-jurrent  externally  against 
the  wick.  A  metal  ring  is  fixed  externally  to  the  top  of  the 
outer  wick  tube,  and  inside  the  inner  wick  "tube  there  is  fixed 
a  metal  ring,  the  upper  edge  of  which  projects  a  little  above 

j  the  wick-tube.  These  rings  thicken  the  upper  parts  of  the 
tubes  "and  retain  local  heat,"  and  the  projecting  lip  of  the 
inner  ring  forms  a  small  annular  recess,  which  retains  oil 
overflowing  from  the  wick  till  it  is  vaporised.  The  conoidal 
shield  is  extended  downwards  in  the  form  of  a  trumpet- 
mouth,  and  is  fitted  at  its  base  with  air-inlet  gratings.  The 
cone  carries  the  chimney,  mantle   support,  &c.     The  eombi- 

l    nation  of  these  parts  in  an  Argand  oil  lamp  is  claimed. 

— H.  B. 

Incandescence  Gas  Lighting,  An  Impt.  in  Bunsen  Burners 
for.     J.   Mueller,  London.     Eng.   Pat.   7010,  March  17 
1897. 

Over  the  burner-tube  of  a  Bunsen  burner  of  the  usual 
laboratory  type  is  inverted  a  deep,  thimble-shaped  cup  of 
refractory  material,  so  that  the  gaseous  mixture  is  deflected 
at  the  top  of  the  tube  and  descends  the  annular  space  sur- 
rounding the  tube  towards  the  closed  mouth  of  the  cup  at 
the  bottom,  issuing  by  lateral  orifices,  so  as  to  form  an 
annular  flame  surrounding  the  cup.  The  mantle  surrounds 
the  latter,  but  is  separated  from  it  by  a  small  annular  space. 
The  refractory  cup  imparts  heat  to  the  gaseous  mixture 
descending  within  it.     The  burner  as  described,  is  claimed. 

— H.  B. 

Incandescence  Mantles,  A  Process  for  Stiffening.  R. 
Schoder  [R.  Schroder],  Streatham,  S.W.  Eng  Pat 
7330,  March  20,  1897. 

The  burnt  mantle  is  dipped  into  pure  paper-pulp  (such  as 
that  of  chemical  filter-paper)  suspended  in  water  to  i\hieh 
has  been  added  a  little  'ess  than  1  per  cent,  of  nitric  acid. 
I  >n  withdrawing  the  mantle  aud  drying  it,  a  stiffening  coat 
of  cellulose  remains.  Instead  of  water,  a  volatile  liquid,  such 
as  alcohol,  is  preferable.  The  water  may  contain  about  1  per 
cent,  of  starch,  or  gelatin,  aud  glycerin  ;  and  the  alcohol 
may  contain  a  little  shellac. — H.  B. 

Incandescent  Lighting  and  for  Heating,  A  Petroleum 
Burner  fi.r.  M.  Bernstein,  Berlin.  Eng.  Pat.  25.057 
Oct.  29,  1897. 

The  lamp  is  of  the  usual  circular-wick  type.  In  the  interior 
cf  the  upper  part  of  the  wick-tube  is  fastened  a  tube, 
variously  notched  or  perforated,  terminating  at  its  upper 
end  in  a  per'orated  cap,  and  from  which,  at  its  junction  with 
the  cap,  a  perforated  flange  projects  immediately  over  the 
top  of  the  wick.  The  notches  or  perforations  divide  the 
central  air-current  and  cause  it  to  whirl,  and  the  performed 
cap  preheats  it.  The  mouth  of  the  wick-tube  and  the  per- 
forated cap  are  surrounded  by  a  cylindrical  jacket,  over 
which  the  lower  edge  of  the  mantle  slips.  The  jacket  may 
consist  of  a  number  of  small  vertical  tubes  arranged  in  a 
circle,  which  are  kept  together  at  the  top  and  bottom  by 
hollow  horizontal  rings,  all  the  tubes  being  perforated;  or  it 
may  simply  consist  of  a  perforated  metal  shield.  It  serves 
to  heat  the  outer  air-supply. — H.  B. 

D  2 
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Caltium  Curl,,.  I  New  mi  Improved  Beeeptad.  for 
I  Storing.  K.  8.  Thorn,  North  Brixton,  and  «'• 
Hoddle,  North  Brixton.  Eng.  Pat.  2261,  Jan.  38,  1897. 
Tins  receptacle  consists  of  a  vessel  partly  covered  by  0 
dome-shaped  top,  in  the  centre  of  which  is  an  aperture  for 
charging  or  withdrawing  the  carbide,  and  which  ha-  two 
upstanding  concentric  rims,  between  which  maybe  placed 
any  suitable  luting.  The  lid  or  cover  i-  similarly  provided 
with  i  ntric  rims,  which  fit   respectively  over  the 

outer  rim  and  between  the  two  rims  on  the  vessel. —  B.  S. 

Calcium  Carbide,  An  Improved  Method  of  and  Apparatus 
for  the  Production  ■>/',  applicable  alto  '•,  other  purpost  t. 
[Incandescent  Core.]     H.  Maxim,   London.     Eng.   l'at. 
2894,  Feb   3,  1897. 
Tin-  electric  furnace  consists  of  a  rectangular  chamber  con- 
taining electrode-  ol  less  diameter  than  either  dimension  of 
the  chamber,  and  provided  with  a   vertical  shaft  having  a 
diameter  approximate  to  the  diameter  of   the  electrodes, 
and  through    which  the  carbide-forming  material  descends 
in  a  column  of  less  diameter    than   cither   dimension  of  the 
furna  i.     lldweeu  the  electrode-   is  a  conducting 

core  funned  of  a  carbon  cylinder  filled  with  calcium  carb 

;1„,1     it     i-    the    ineahde-eellt    heat    of    this    molten    conductor 

which  converts  the  material  fed  into  the  furnace  into  carbide, 
which  is  drawu'off  through  one  of  the  electrodes  as  it  rises 
above  a  certain  level.  The  raw  material,  consisting  of 
bituminous  coal  or  other  carbonaceous  substance  and  lime, 
i-  pulverised  and  compressed  into  corrugated  blocks,  and 
fed  into  the  shaft  i  I   the  furnace,  ami  the  gases  given  off 

during    its  combustion  can  be  utilised    Cor  giving   a    further 

heating  to  fresh  material,  or  for  other  purposes.— G.  11.  It. 

Cut, mm  c, ,,l,i,l,  Treatment  with  Oil],  Impts.  in  the 
Treatment  of .  I  Bosca,  Turin  (at  present  of  London). 
Eng.  Pat  1675,  Feb.  20,  1897. 
Calcium  carbide,  after  it  ba9  been  made  by  any  process 
and  allowed  to  cool,  is  caused  to  absorb  any  fatty  or  oily 
substance,  as  bj  immersing  it  for  a  short  time  in  lubricating 
oils,  varnish,  pure  or  diluted  tar,  .N-c.  It  is  then  dried  and 
is  afterwards  unalti  rable  in  air.  and  also  decomposes  -lowly 
and  regnlai  Ij  in  «  atl  r.  —  K.  .;. 

Oas,  Atmospherit .  from  Liquid  Hydrocarbons  .-  Apparatus 
for  Producing.  '  P.  B.Watson,  Falkirk,  X.ll.  Kng.  l'at. 
2788,  Feb.  2,  1  • 
'I'mi:  apparalu-  consists  of  a  -riuhher  wherein  air  is  car- 
buxettad  with  liquid  hydrocarbons,  the  supply  of  air  being 
controlled  in  passage  through  a  meter,  the  spindle  of  which 
actuate-  an  oil  elevator  with  adjustable  cup-.  In  this 
manner  the  proportions  of  oil  and  air  can  he  regulated  as 
desired,  bo  as  to  enable  mixtures  burning  with  eitni  i  a 
heating  or  illuminating  flame  to  be  produced. — C.  S. 

Gas  for  Burning  and  Illuminating  Purposes,  An  Improved 
Process  for  Pn  lucing.  K.  Stattler  and  A.  Strejx, 
Vienna,  Austria,     Eng.  Tat.  1498,  E?eb.  is,  1897. 

Tin-  invention  r. :  iti  s  to  a  process  for  mixing  calcium  car- 
hide  with  sul. -lath  i  -  or  mixture-  liberating  carbon  dioxide 
when  brought  into  contact  with  water,  such  as  -odium  bi- 
carbonate and  tartaric  aoid,  theobjeel  being  to  dilute  the 
u  i  lyletie  ;;as,  so  that  it  may  burn  with  a  brilliant  flame 
without  the  formation  of  smoke  and  soot.  }W  this  means 
thedangei  ol  explosion  is  also  said  to  be  less  than  with 
pur.  acetylene.-   D.  It- 

(;„    /  .iiul  a,,   Burnert  far  Heating  them,  Impts. 

i„.    J.  II.  Qartrell,  Penxanoe.  '  Eng.  l'at.  5478, March 8, 

1897. 
Tins  invention  rel  ten   more  particularly  to  nickel  muffle 
furnace-   for    tirini:    porcelain    for    dental    purposes,      The 
furnace  is  made  in  two  parts  of   an    iron  casing,  lined    with 

fireclay.  The  nppei  part  open-  on  a  binge,  so  thai  the 
muffle. held  between  the  two  part-,  can  be  readily  removed 
and  replaced.     it   is   made  ol   sheet   nickel,  alloyed  with 

about  two  or  three  per  cent,  of  manganese,  pres-ed  to  the 
shape  of  a  flattened  tubet      The  not  eltj  of  the  burner  it  the 


construction  cf  the  gas  valve  for  instantly  changing  the 
flame  from  a  Bunsen  burner  to  a  blast  produced  by  air 
under  pressure.  The  liunscn  flame  i-  used  lirst  to  dry  and 
heat  the  mati  rial  placed  in  the  inutile,  and  then  by  a  turn 
of  the  gas-valve  the  burner  i-  instantly  changed  to  a  blast 
which  strongly  heats  the  material. —  I).  15. 

rVater-Gas,  Carburetted,  Impts.  in  Apparatus  for  the 
Manilla  lur,  of.  I.  L.  Merritield,  London.  Lug.  Pat. 
7018,  March  17,  1897. 
Tut:  object  of  this  invention  is  to  render  impossible  the 
escape  of  gas,  due  to  lack  of  water  in  the  seal  box,  either 
from  evaporation  or  from  some  of  it  being  driven  out  by 
excessive  gas  pressure,  more  particularly  when  the  appa- 
ratus is  not  at  work  or  when  it  is  blowing  up  for  a  heat 
Kor  this  purpose  the  end  of  the  dip  pipe  in  the  seal  box 
(between  the  take-off  pipe  of  the  superheater  and  the  pipe 
leading  to  the  oil  heater,  condenser,  and  scrubber)  is  fitted 
with  a  valve,  which  is  connected  with  the  Black  valve  by 
means  of  intermediate  gear,  so  that  "hen  the  latter  is  open 
the  seal  valve  is  closed,  and  rice  versa. —  D.  B 

Petroli  urn.  Ligroin, Spirit, or  the  Hkr  .•  Impair,, I  Apparatus 
for  the  Vaporisation  of '.     C.  A.  Green,  Stockholm,     l 
Pat  9877,  April  19,  1897. 

Tin:  vaporising  chamber  consists  of  an  annular  tube,  with 
either  a  slot  or  a  number  of  apertures  in  its  upper  surf 
and    BUrmOUl  ted    by    a    metal  crown — cousi-tiiif;  of  radial 
pieces  of  sheet  metal,  rods  projecting  tl  apertures 

in  the  annnlus,  .^c. — which  transmits  beat  from  the  burning 
gas  to  the  vaporising  chamber,  ami  so  gasifies  the  contained 
liquid. — ('.  8. 

Air,  Carburetting  i  An  Improved  Method  of  and  Appa- 
ratus for.  V.  I.  Lothamtncr,  Brussels.  Eng.  l'at. 
19,889,  Aug.  88,  1897. 

Tmk  method  relates  to  what  i-  generally  known  as  cold-air 

earliui  1-alioii,  and  i-    eharactcri-cd    by  the  automatic  nature 

of  all  the  -u< Bsive  carburetting  operations,  and  also  bj 

the  fact-  that  the  air  at  all  times  enters  the  carburetter  at  a 
constant  pressure  and  that  the  feeding  of  the  same  take- 
place  on  a  level,  which  is  also  at  all  times  uniform  in  pro- 
portion as  the  L'a-  oi  carburetted  sir  i-  consumed.  The  air 
distributor  consists  of ;,  number  of  pipes  of  variable  lengths 

terminating  in  bell-mouth  or  trumpet  -Imped  enlargements 
arranged  for  the  dispersion  of  air  in  the  state  of  infinitesims 
small  babbles.     By  this  means  every  complete  oarburisation 
is  secured,  and   consequently  ga-  of    a  more   permanent 

character  i-  Stated  to  I htaiticd.      I),  li. 

dot,    The   Manufacture  "f:    Impts.   in   Apparatus  for. 
A    II.   Poppel,  Hamburg.  Germany.     Eng.   Pat 
Nov.  6,  1897. 

A\  ap|  iratus  is  di  scribed  for  generating  gas  bj  a  cold  pro 
cess  in  which  onh  the  quantitj  of  <i-  i-  produced  which 
is  required  for  a  certain  consumption  for  illuminating  or 
heating  purposes.  The  gas,  produced  bj  forcing  air  into 
il  construction  and  parti]  filled  with 
gasoline,  is  cau  i  I,  before  it  reaches  the  place  of  consump- 
tion, to  pass  through  a  gasholder  consisting  of  two  chambers 

-epar.it.  d  tn >in  .  SI  fa  other  by  a  partition,  its  object  being  to 

regulate  the  generation  of  gas  in  accordance  with  the  con- 
sumption.   The  gas  collects  in  the  lower  chamber  until  ■ 

certain  pressure  is  reached,  and  then  passes  a  check  valve 
(which  i-  DOVI  red  over  by  B  net  c  r  strainer)  into  the  upper 
chamber,  which  take-  up  only  as  much  »:is  as  is  required  at 
the  respective  place  ,.l  consumption.  The  carburetter  is 
provided  with  transverse  partition-,  which    tit  closely   to  the 

right   and   left   side    walls   of   the   vessel    alternately, and 

terminate  at    their   other  end-    at   -hurt    distances   from   the 

corresponding  walls  of  the  vessel,  so  that  aii  forced  in  is 
cau-cd  to  flow  iii  a  sigiag  coarse  through  the  carburetter 

over  the  surface  of  the  gasoline. —  1).  B. 

Oat,  The  Manufacture  oft  Impts,  in  and  relating  to, 
\V.  ll.aiidt.  B,  Russell, New  Jersey, U.S.A.  Eng. Pat 
89,284,  Dec.  10,  1897. 

Tin.  present  invention  has   for  its  object  tiie  decomposition 

of  water  bj  electrolysis  and  the  carbnrisation  of  the  resulting 
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gases  for  the  production  of  a  cheap  gas  of  low  specific 
gravity  and  high  illuminating  power.  The;.gas  produced  is 
not  more  dangerous  than  ordinary  coal-gas.  The  appa- 
ratus employed  is  well  adapted  for  small  private  plants  for 
dwelling-houses,  factories,  and  the  like.  The  method 
consists  in  generating  gas  in  a  continuous  manner  from 
acidified  water  by  electrolysis  and  chemical  reaction, 
whereby  heat  is  produced  in  the  generating  apparatus,  ami 
simultaneously  and  continuously  forcing  carburetted  air 
into  the  hot  generator,  whereby  the  gases  are  combined  and 
fixed  under  the  influence  of  the  heat,  and  finally  recar- 
buretting  the  mixed  gases  before  they  pass  to  the  burners. 

— D.  B. 

Petroleum,  Vaporised ;  Impls.  in  Apparatus  for  Burning. 
D.  Kempe,  Nacka,  Sweden.  Eng.  Pat.  29,421,  Dec.  11, 
1897. 

To  ensure  automatic  regulation  of  the  pressure,  forcing  the 
supply  of  oil  to  the  vaporising  burner,  the  inventor  employs 
liquefied  carbon  dioxide,  which  has  the  additional  advantage 
of  occupying  but  a  small  space.  When  the  pressure  in  the 
oil  reservoir  falls  below  the  normal,  the  valve  of  the  carbon 
dioxide  bottle  opens  automatically  and  readjusts  it  to  its 
proper  level. — C.  S. 

Acetylene  Gas.  Apparatus  for  the  Automatic  Generation 
of.  E.  G.  Villejean  and  H.  J.  J.  Frossard,  both  of  Paris. 
Eng.  Pat.  2.).">4,  Jan.  30,  1897. 

The  supply  of  water  to  carbide  in  a  generating  chamber 
takes  place  from  a  superposed  reservoir  through  a  capillary 
tube  of  dimensions  calculated  to  govern  the  water  supply 
so  that  the  pressure  of  the  generated  gas  is  kept  constant. 
At  the  lower  end  of  the  capillary  tube  is  a  hollow  chamber 
containing  a  ball  float,  which  closes  the  inlet  to  the  chamber 
and  stops  the  admission  of  water  when  the  pressure  of  the 
gas  equals  that  of  the  column  of  water  in  the  tube.  A 
capillary  nozzle  attached  to  the  valve  chamber  allows  the 
water  to  trickle  on  to  the  carbide. — J.  A.  B. 

Acetylene,  Impts.  in  or  relating   to  Means  for  Producing 

and  Burning.  E.  Gossart  and  H.  Chevaliier,  both  of 
Fampoux,  France.  Eng.  Pat.  4424,  Feb.  18,  1897. 
(Under  Internal.  Convention.) 

The  improvements  refer  to  the  apparatus  claimed  in  Eng. 
Pat.  27,574  of  1896  (this  journal,  1897,  1007).  Lime  of  a 
higher  degree  of  hydration  than  Call.  ll.,(),  is  stated  to 
act  upon  carbide,  and  the  aim  of  the  invention  is  to  prevent 
the  formation  of  superhydrated  lime.  To  this  end  the 
carbide  in  the  generator  is  placed  in  layers  upon  super- 
posed sieves,  and  the  water  drops  from  a  capillary  tube 
into  a  funnel,  which  discharges  it  on  a  distributing  cone 
above  the  bottom  layer  of  carbide.  The  gas  evolved  passes 
through  the  sieves  of  carbide,  and  any  moisture  condensed 
in  the  coiled  exit  pipe  is  splayed  by  a  distributing  cone  on 
to  the  upper  layers  of  carbide.  The  exterior  of  the 
generator  is  coated  dead  black  to  favour  dispersion  of  heat. 

—J.  A.  I!. 

Acetylene  Gas,  Impts.  in  Lamps  for  Generating  and 
Burning.  W.  II.  Wheatley,  London.  From  C.  W. 
Beck,  Chicago,  U.S.A.     Eng".  Pat.  22,850,  Oct.  5,  1897. 

A  receptacle  for  carbide  has  set  centrally  within  it  a 
water-distributing  chamber  in  free  communication  with  an 
overhead  tank.  The  wall  of  the  distributing  chamber  has 
some  perforations,  which  communicate  with  perforations 
in  a  concentric  sleeve  within  the  chamber  when  the  sleeve 
is  in  certain  positions.  The  sleeve  is  rotated  by  a  ratchet 
device,  to  bring  one  or  more  perforations  in  communicp.tion, 
or  is  lifted  automatically  by  a  diaphragm  when  the  pressure 
of  the  gas  in  the  apparatus  is  excessive  and  overcomes  the 
resistance  of  a  spring  on  the  diaphragm.  When  thus 
lifted  no  perforations  are  in  communication,  and  the  supply 
of  water  to  the  carbide  is  arrested.  An  clastic  relief 
reservoir  beneath  the  generator  receives  the  gas  generated 
after  the  supply  of  water  is  arrested.     The  gas  passes  from 


the  generator  through  a  reducing  valve  of  special  type  to 
a  burner  above  the  water  tank.     22  claims  are  made. 

—J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  the  Production  of. 
J.    McConeehy,   Glasgow.      Eng.   Pat.   24,301,   Oct    &1 

1897. 

Producers,  each  consisting  of  a  carbide-container  sur- 
rounded by  water,  and  fed  with  water  from  an  annular 
tank  containing  sufficient  water  for  reacting  with  the  charge 
of  carbide  and  no  more,  are  connected  to  a  main  leading 
to  a  bell  gasholder.  A  tap  regulates  the  flow  of  water  to 
the  carbide. — J.  A.  li. 


Acetylene  -  Gas,  Improved  Apparatus  for  Generating. 
J.  and  J.  Miicke,  Berlin.  Eng.  Pat.  26,435,  Xov  12 
1897. 

A  bklx  with  a  dome  for  the  gas-outlet  pipe  rests  in  a 
tank,  to  which  water  is  supplied  by  a  siphon  from  a  cistern, 
which  is  filled  through  a  cock  operated  by  the  bell  of  a 
gasholder  into  which  the  gas  passes.  Beneath  the  bell  in 
the  tank  are  carbide  receptacles  placed  at  different  levels, 
and  having  covers  with  down-turned  edges,  and  inner  bells 
which  cover  the  carbide,  and  force  the  gas  which  is  evolved 
when  the  water  flows  into  the  receptacles,  to  pass  through 
the  milk  of  lime  also  formed.  A  bend  or  trap  on  the 
outlet-pipe  receives  condensed  water. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  or  relating  to  Burners  for.  O. 
Falbe  and  E.  Borehardt,  both  of  Berlin.  Eng.  Pat 
27,536,  Nov.  23,  1897. 

To  prevent  choking  of  the  mouths  of  burners  by  deposits, 
a  hood  or  cap  is  placed  over  the  burner.  Corresponding 
to  each  orifice  or  slit  in  the  burner  is  a  larger  orifice  or 
slit  iu  the  cap.  The  gas  is  said  to  burn  at  the  larger  orifice 
or  slit  without  choking  it;  while,  in  case  choking  has 
occurred,  the  larger  orifice  in  the  cap  is  easilv  cleansed. 

—J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating.  J. 
I  i.  <  I'Brien.  Manchester.  F>om  E.  M.  Boule,  Versailles, 
France.     Eng.  Pat.  29,054,  Dee.  8,  1897. 

A  bell  surmounted  by  a  hopper  for  carbide  dips  into  a 
water  tank,  the  upper  part  of  which  is  enlarged  and  divided 
into  two  concentric  annular  chambers.  The  valve  regulat- 
ing the  discharge  of  carbide  into  the  water  in  the  tank  is 
operated  through  rods  by  an  annular  float  which  rises  and 
falls  with  the  level  of  the  water  outside  the  bell.  The  level 
of  the  water  depends  on  the  pressure  of  the  gas  confined 
in  the  bell ;  in  the  event  of  the  pressure  being  excessive, 
water  is  forced  into  the  outer  annular  chamber,  whence  it 
returns  later  through  a  siphon. — J.  A.  B. 

Acetylene  Gas  Lamp,  An  Improved.  V.  J.  Bergmaun, 
Neheim-on-the-Ruhr.  Germany.  Eng.  Pat.  29,258,  Dec 
10,  1897. 

A  central  container  for  carbide  is  removable  through  the 
base  of  the  lamp,  the  body  of  which  is  iu  two  superposed 
compartments  in  communication  through  a  dip  pipe.  The 
bottom  of  the  carbide  container  is  in  the  form  of  an  inverted 
cone,  and  a  ball  closes  an  orifice  iu  it,  or  when  the  pressure 
of  the  water  in  the  body  of  the  lamp  is  greater  than  the 
pressure  within  the  container,  the  ball  lifts  and  allows  water 
to  pass  into  the  carbide  and  generate  gas.  Surplus  fas  is 
stored  in  the  lower  compartment,  from  which  it  forces  water 
to  the  upper.— J.  A.  B. 

Acetylene  Gas,  An  Improved  Generator  for.  J.  St.  C. 
Legge  and  A.  S.  Cooper,  both  of  Dublin.  Eno-.  Pat. 
30,690,  Dec.  28,  1897. 

A  holder  for  carbide  is  placed  in  one  end  of  a  cylindrical 
casing  contai»ing  water,  which  is  admitted  to  the  carbide 
through  a  perforated  pipe  opened  by  a  cock  operated  from 
outside  the  casing.  A  gas-exit  pipe  and  safety  valve  are 
provided. — J.  A.  B. 
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IIL-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 


Ozokerite  Industry  of  Galicia,  The. 

81— -J. 


Chem.  Ind.  21,  [4], 


AccditniNi.  to  statistics  published  iu  "  Nafta,"  'here  were, 
at  the  close  of  1896,  44  ozokerite  mines — with  289  shaft-  in 
work,  M  in  process  of  sinking',  and  413  abandoned  shafts — 
in  active  work  in  Galicia,  28  of  the  mines  leing  at  liorys- 
law,  8  at  Starunia,  and  i>  at  Dzwiniacz,  the  whole  producing 
72,1110  (metric)  CWt  per  annum.  Private  advices  from 
Boryslaw,  however,  estimate  the  production  at  B80  railway 
track-loads   instead  of  72,100  CWt.     Of   late  years  the  depth 

of  the  shafts  nasi n  increased  from   a  range  of  27 — 176 

metres  in  1892  to  74—214  metres  in  1896. 

Sin".-  the  Lauderbank  acquired  a  controlling  interest  in 
the  majority  of  tin-  Hori-law  nun.-,  great  improvements  in 
the  methods  of  working  have  been  introduced,  and  the 
application  of  electricity  for  haulage  and  winding  has 
resulted  in  an  increased  output,  two  men  being  now  able  to 
raise  120  skips  of  185  kilos,  per  diem  of  10  hours,  whereas 
formerly  four  men  were  required  to  raise  60  skip-  of 
50  kilos,  each  in  the  same  time.  It  is  expected  that  the 
installation  will  pay  for  itself  in  12  mouths. 

The  barren  rock  excavated  with  the  ozokerite  is  freed 
from  small  pieces  of  the  latter  by  washing,  and  then 
employed  for  packing  the  old  workings.  If,  however — as  at 
Starunia— the  rock  is  impregnated  with  matter  containing 
paraffin,  the  latter  is  extracted  by  the  aid  of  boiling  water. 
At  Dwiniacz,  in  particular,  a  quantity  of  oil  collects  in  the 
workings,  and  is  drained  into  the  shaft  sump,  whence  it  is 
raised  hy  pumping  in  largo  works  or  by  hand  labour  in 
small  mine-.  In  sum.'  properties,  boreholes  are  sunk  for 
oil,  !mt  if  a  stratum  of  ozokerite  is  struck,  the  winning  of 
the  latter  is  proceeded  with  as  the  principal  object. 

The  erode  ozokerite  is  worked  up  for  ceresin,  paraffin 
being  extracted  from  the  residue,  which  then  forms 
-"ozokerite  pitch."  In  distilling  for  paraffin,  a  banting  oil 
comes  over  at  150  C,  the  fraction  2<i'i  — ion  ('.  eons  • 
of  a  mixture  of  heavy  oil  and  paraffin,  ami  being  worked 
up  for  the  latter  or  for  vaseline,  whilst  the  chief  yield  of 
paraffin    comes    from    the    fraction   800  -  B50     ( '.      ITn- 

average  yield  of   the   vari distillation  products  i-.   al 

Boryslaw  : — Light  oil  (up  to  l">o  C.),  Gper  cent,;heav) 
oil  (150  — 300°  C.)<  82  per  cent.;  paraffin,  about  55  per 
.em 

Whilst  the  whole  of  the  crude  ozokerite  is  melted  on 
the  spoi,  only  a  very  small  pin  lion  is  further  treated  there, 
the  hulk  being  exported  for  refining.  Germany  takes 
about  81  per  cent.,  Austria-Hungary  35*5  per  cent, and 
Russia  '-'"■i  per  cent,  of  the  total  output.  In  1897  the 
exports  totalled  .r>,74.1  truck-loads,  1,796  of  which  went  to 
Germany. 


The    manufactured  ozokerite  products  -  tied  into  : 

Normal  (ui.p.  65  C),  high-prime,  special  high-prime — 
.'jo  per  cut.  of  the  total — econds,  and  hard.  The  distinctive 
characteristic  of  Galician  ozokerite  is  its  high  paraffin- 
content   and   low   percentage  of   resinous  matter,  the  latter 

not  ex ding  2 — .">  p.r  cent.  :   whereas  American,  Russian, 

and  Roumanian  ozokerite  contain  as  much  as  30  per  cent. 

-C.  B. 
Petroleum  in  Newfoundland.     Eng.  aud  Mining  . I.  1897, 

64,  [26],  759. 
It  is  stated  that  the  petroleum-producing  district  of  New- 
foundland extends  over  an  area  of  abom  250  square  miles. 
It  consists  geologically  of  a  tract  of  limestone  and  conglome- 
rates thereof,  shales,  and  sandstones.  The  .rude  oil  gathered 
from  the  surface  depressions  had  the  following  composition: 
—Illuminating  oil,  14*5  percent,;  lubricating  oil,  88*6  pet 
cent.;  solid  residue,  8  per  cent.:  sulphur,  0  098  per  sent. 

The  oil  obtained  from  a  depth  of  1,000  ft.  was  much 
lighter  and  yielded  a  larger  proportion  of  illuminating  oil. 
The  crude  oil  was  dark  olive  green  in  colour,  of  aromatic 
odour,  and  had  a  specific  gravity  of  0-S14  at  60  1''.  It 
yielded  on  analysis  : — Naphtha,  7  per  cent.  ;  illuminating 
oil,  56  per  cent- ;  lubricating  oil,  34  percent.:  coke,  8  per 
cent.  The  quality  of  the  oil  compares  Favourably  with  that 
of  the  best  American  oils.  The  illuminating  oil  i-  water- 
white,  of  high  flashing  point,  and  burns  with  a  brilliant 
Same.— A.  6. 

Benzene,  .1    Combination  of  Phosphoric  Anhydride  with. 
II.  Giran.     Clomptes  Rend.  ls.«s.  126,  [8],  592. 

9      under  WW.pnge  283. 

Ethylsulphuric   Arid  \  t«r  Alcohol]  from  Coke-Oven  > 
Production   <>/'.      P.  Fritxscbe.     Chem.   Ind.   21,    [S], 
27—34. 
In  1891  the  author  made  a  series  of  lal  ■.perinicnts 

on  the  absorption  of  ethylene  by  means  of  sulphuric  acid, 
which  showed  that  by  working  under  pressure,  the  absorp- 
tion i-  greatly  accelerated.     He  then  made  -■  on  a 

large  scale,  '1 bjeel  being  to  discover,  if  \ ible,  a  pro- 

.  val  of  ethylene  from  coke-oven  ease*  by  the 
use  of  absorption  apparatus  of  comparatively  small  dimen- 
sions. Having  found  thai  the  absorption  can  be  effected 
with  result-  nearly  approaching  theory,  a  -  •ima- 

lions  was  made  to  determine  the  amount  of  ethylene  iu 
coke-oven  gases  from  which  the  benzene  had  been  previously 

removed.  Kor  this  purpose,  a  well-stoppered  glass  bottle, 
holding  (rorn  6  to  '.I  litre-,  was  tilled  with  the  gas  and  well 
shaken  for  five  or  six  hours  with  100  to  180  c.c.  of  sul- 
phuric acid  containing  from  93  to  95  per  cent  of  niono- 
Uydrate.  The  mixture  was  then  diluted  with  water,  trans- 
ferred to  a  retort,  and  80  per  cent,  of  the  water  distilled  off. 
Th  distillate  was  redistilled  several  times,  potash  being 
used  in  the  first  and  second  distillations  to  retain  sulphuric 
acid.     The  following  results  were  obtained  : — 


No 

Date 

i         h  latere 

Oa-  used, 

IS  C.  and 

78 in. 

Distillate 

Bpecido 
Grin  it  v  ot 

Aluolllte 

Alcohol  in 

Absolute 
Alcohol  in 

1  cli.ni. 

Bthyl 

Mm. 

('..-. 

.  btaiiied. 

Distillate. 

Distillate. 

found. 

c. 

c.c. 

Grms 

loins. 

Onus. 

Per  Ci  nt.  bj  vol. 

1 

..  Nov.  1884 

19 

7i;t 

i;..":; 

3-2404 

0-13871 

1-12 

i 

12     .. 

20 

Til 

3-0380 

22 -1 

ll.'l 

a 

17 
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0  17170 

19-9 

1112 

4 

7    Kel>.    IV.-, 

lit 

7.".7 

0*90742 

0' 132*6 

21 -J 

fit 

r, 

13     .. 

II 

760 

0.340 

11-1387 

0*90723 

0*18573 

28*1 

r.ii 

8 

15 

759 

US  10 

28*2 

1-B 

The  experiments  for  the  absorption  ol  ethylene  under 
•pressure  were  conducted  in  horizontal  cylinders  fitted  with 
stirrers  similar  in  construction  to  the  vessels  used  in  the 
manufacture  ..i  mineral  water.  Thej  were  made  ol  Btont 
cast  iron,  and  consisted  oi  two  Banged  cylinders  bolted 
together, a  perforated  cast  irond  ingthe  cylinders 

For  every  experiment  two  such  vessels,  each  holding  about 
Kid  litres,  were  used,  the  pipe  for  introducing  the  gas  l 


al    the  top,  near    the  hack    end    of  the  cylinder,    whilst  ihe 

outlet  pipe  was  attached  to  a  dome  r.tar  the  from  of  the 
vessel.     The  washing  and  drying  of  the  gas  before  use  was 
'.  .1  in  a  pait  of  cast  iron  pots  lined  with  lead  and  con- 
taining  sulphuric  acid.     The  compressor  was  capable  of 

pumping  g'4'.l  litre-    ,,|    gas    per   stroke,    il    made  about     10 

revolutions  per  minute,  and  worked  at  a  pressure  of  from 
l  to  j  atmospheres.   The  following  results  were  obtained : — 
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4 
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-• 
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s 
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6 
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3.15 

awe 

ls-:> 

4-71 

474 

1-018 

0-695 

0  354 

6*84 

33-6 

150 

7 

,;  ; 

3.0 

298-1 

14  -9 

6  02 

6-0C 

1-361 

1-120 

0-241 

5-30 

2'in 

150 

8 

12  7 

9.0 

394-8 

14-75 

6- 10 

s-4:i 

1-330 

1-C39 

0-301 

5"85 

2.3-n 

150 

1,708 

43 

III. 

9 

26  7 

6.0 

:>2'47 

16-116 

5-6S 

2-i.H 

0-852 

0-133 

0-719 

WOO 

84-S 

130 

HI 

31  7 

5.35 

195-63 

15-69 

S-S3 

8-1S 

0-981 

0-400 

0-5S1 

11-30 

59  1 

150 

11 

0.0 

290-45 

16-04 

9-.(i 

11S5 

9-899 

0-709 

O'lilO 

370 

211 

150 

1! 

T.t:. 

•• 

0-594 

0*305 

5-50 

31-4 

•j.'ii 

13 

in  B 

9.0 

31'5-U 

16-03 

9-3'.i 

14-80 

ii  B49 

9-581 

0-283 

4-90 

3n '2 

■Jl'ii 

14 

10.30 

" 

•• 

•■ 

•* 

8-«72 

0-177 

310 

191 

150 

•• 

10-8 

It  will  be  seen  that  on  attempting  to  calculate  from  these 
data  the  capacity  of  the  apparatus  necessary  for  the  com- 
plete removal  of  ethylene  from  a  certain  amount  of  gas, 
the  dimensions  assume  large  proportions.  Even  assuming 
that  bv  perfecting  the  process  of  purification  and  incn  is 
ing  the  efficiency  of  the  apparatus,  it  were  possible  to  com- 
pletely remove  in  one  minute  tbe  ethylene  from  1(5  litres  of 
gas,  every  cubic  metre  of  gas  produced  per  minute  would 
require  an  absorption  apparatus  holding  12-5  cb.  m.  A 
plant  oarbomsing  300  tons  of  coal  per  day  produces  at 
least  50  cubic  metres  of  gas  per  minute,  and  although  by 
compressing  the  gas  to  eight  atmospheres,  the  absorbing 
power  of  tbe  plant  is  doubled,  other  difficulties  are  intro- 
duced, more  especially  the  greater  waut  of  resistance  which 
iron  offers  to  the  action  of  ethvlsulphuric  acid.  The  pro- 
duction of  ethvlsulphuric  acid  from  gas  containing  ethylene 
is,  however,  more  feasible  when  the  above  data  are  brought 
•in  harmony  with  the  observations  recently  made  by  tin- 
author,  which  showed  that  temperature  materially  influences 
the  absorption  of  ethylene  without  incurring  any  loss 
(increasing  it  at  least  30  times). — D.  B. 

Pentanonal,  the  Aldehyde  of  Levulinic  Arid  ;  Conversion 
of  Sylvan  [Methyl  Furfuran"]  into.  (Investigations  on 
the  Constituents  of  Beechwond  Tar. — /.)  C.  Harries. 
Ber.  31,  [1],  37—47. 

The  isolation  of  a  substance  with  the  formula  C;H,<  I  from 
the  low  boiling  portions  of  the  tar  oils  obtained  by  the  dry 
distillation  of  pinewood  (Pinus  Sylvestris)  was  effected  by 
Atterbi-rg  some  time  ago;  he  regarded  it  as  a-uiethvlfur- 
furau,  and  named  it  "  Sylvan."  Fischer  and  Laycock 
(this  Journal,  1889,  274),  in  the  course  of  their  investiga- 
tions on  the  oils  obtained  by  the  distillation  of  sugar,  found 
dimethylfurfui-an  and  higher  methylated  furluraiis  not  only 
in  these  oils  but  also  in  the  oils  obtained  from  wood  tar. 
The  author  has  recently  isolated  the  same  product  from  the 
fraction  of  beech-tar  creosote  boiling  at  60° — 70°  C.  Its 
conversion  into  pentanonal  (levulinaldehyde)  by  treatment 
with  dilute  hydrochloric  acid  in  methyl  alcohol  confirms 
Atterberg's  view  regarding  the  constitution  of  sylvan. 
Atterberg's  substance  had  a  specific  gravity  of  0-887) 
and  boiled  at  63  -5,  whilst  the  author's  sylvan  boiled  at 
65°,  and  had  a  specific  gravity  of  0827  at  18°. 

Pentanonal,  C5HsO,  =  CH3.CO.CH,.CHo.CHO,  is  a 
colourless,  very  mobile,  strongly  refracting  liquid.  It 
solidifies  at  —21°,  has  u  specific  gravity  of  1-0156  at  16', 
is  miscible  in  all  proponions  with  water,  alcohol,  and  ether, 
and  volatilises  when  boiled  with  water.  It  boils  at  663  C. 
under  a  pressure  of  8-5  mm.,  and  at  186' — 188°  under  the 
ordinary  pressure  with  slight  decomposition. — D.  B. 

Acetone,  Oil  of,  and  Meth ylethylketone  ;  Manufacture  of, 
from  Fleece  Washings.  A.  and  P.  Buisine.  Comptes 
Kend.  1898,  126,  W,  351. 

See  under  XX.,  page  266. 


Camphor  Oil,  Light,  as  an  adjunct  to  Petroleum.     L.  Cans 
Chem.  Key.  Fett-  u.  Harz  Ind.  4,  [22 

See  under  XX.,  page  268. 

PATENT. 

AnuHonia,An  Improved  Method  of  Producing.  C.H.  Mehner 
Charlottenburg,  Germany.     Eag.  Pat.  8654,  Feb.  1.  IS'J7.' 

A  MIXTURE  of  coal  with  an  alkali,  or  alkaline  earth,  or 
a  carbonate  of  either,  is  heated  in  an  electric  furnace  with 
admission  of  air,  producer  gas,  or  other  gaseous  mixture 
containing  nitrogen.  The  cyanide  vapours  formed,  with 
the  other  gaseous  products,  are  caused  to  pass  below  the 
zone  of  the  electrodes  through  an  air-tight  passage  into  a 
close  receiver  charged  with  coal  or  coke,  in  which  the 
cyanides  condense.  When  the  charge  in  the  furnace  is 
exhausted,  steam  is  admitted  to  the  receiver  to  decompose 
the  cyanides,  with  production  of  ammonia  and  reformation 
of  alkaline  or  alkaline  earth  carbonate.  The  receiver  is 
arranged  above  the  furnace,  so  that  its  contents  may  be 
discharged  into  the  latter  on  drawing  a  slide,  and  the 
alkali  is  thus  made  to  serve  continuously  in  the  production 
of  cyanides  and  thence  of  ammonia  ;  but  it  is  preferred  to 
leave  a  portion  of  the  regenerated  charge  of  coal,  treated 
as  described,  ir,  the  receiver,  which  is  protected  against 
cooling  by  radiation,  and  to  add  fresh  coal  at  the  top  of 
the  receiver.  The  air  or  producer  gas  admitted  to  the  furnace, 
i^  preferably  heated. — E.  S. 


IT-COLOURING  MATTERS  AND  DYES. 

Natural  Indigo  -  Group  and  the  Synthetical  Product 
-  Indigo- Pure."  Carl  Bucher.  1'arber  Zeit.  9  r3l, 
33—35.  '       J 

The  chief  constituents  of  the  indigo  plaut,  besides  indigotin, 
are  indigo  -  red,  indigo  -  brown,  and  indigo-gluten,  bodies 
which  bear  a  close  relationship  to  indigotin.  The  fastness 
and  tone  of  an  indigo-blue,  are  more  or  less  influenced  bv  the 
presence  of  these  bodies. 

In  combination  with  "indigo-pure"  (the  synthetic  pro- 
duct), it  is  preferable  to  employ  soluble  albuminoids. 
These  glutinous  substitutes  (for  indigo-gluten)  form  a 
cement  between  the  cell-wall  (of  the  cotton-fibre)  and  the 
dye,  as  well  as  between  the  individual  particles  of  dves 
themselves.  If  these  glutinous  substitutes  are  eoagulative 
bodies,  then  a  colour-lake  of  great  resistance  is  formed. 
The  author  explains  this  by  the  close  relationship  of  the 
albuminoids  to  indigotin. 

The  makers  also  recommend  additions  of  soap  and 
Turkey-red  oil,  the  advantage  of  which  is  to  cause  better 
absorption  of  the  dye-solution  by  the  fabric. 
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Indigo-n  i  ~hcr.il<I  not  be  under-estimated.  It  has  pro- 
nounced  dyeing  properties,  and  behaves  analogously  to 
indigo-blue.  It  changes  the  tone  of  the  colour  subitantiallj  . 
Hence,  when  necessary,  indigo-red  can  be  substituted  for 
other  products 

Indigo-brown  is  onlj  injurious  when  free  alkalis  ar.-  used 
in  dyeing.  Ii  is  particular!]  objectionable  in  direct  indigo- 
printing.  The  indigo  -  discharge  upon  goods  dyed  with 
"indigo-pore"  is  much  more  beautiful,  and  the  white 
portions  are  especially  clear. — I.  K.  II. 


Dyestuffs,  CUutificatum  <</".     W.  Schaposchntkoff.     Chem. 

Zeit.  1898,  22,  55—56. 
The  classification  proposed,  which   i-  given  in  the  table  fol- 
lowing, i-  intended  to  express  both  the  chemical  character  of 

thedyestuff  and  us  relation  to  tin- fibre  as  well  as  the  method 
of  its  application  ;  but,  as  in  other  classifications,  no  hard- 
and-fast  rule  can  be  applied  to  the  dyestuffs  of  the  various 
groups  For  instance,  whilst  the  phthaleins  dye  silk  from 
an  arid  hath  directly,  they  require  a  chrome  or  tannin 
mordant  on  cotton. 


I.  Dyestuffs  wil            I        icteristics. 

11.  Dyestuffs  with 

Salt-like 

Characteristics, 

Bubstantive  Dyestuffs. 

III.  Dyestuffs  with 
Characterist 

IV.  Indifferent  Dyestuffs. 

(.        ■/-;  1. 

n  all 

Add  Bath. 

Grouj'  2. 
I>\ estuffs  which 

1  Hi-  "Ii 

Metallic  Mordants. 

np-.i. 

Dyestuffs  which  Dye 
from  s  Neutral 

«.r  Alkaline  Bath. 

Crimp  1. 

1  lyi  - 
Which  Dj  <■  fntn  a 

Neutral  Bath. 

(Traits  5. 

D 
which  an 

the  Fibre. 

'r'n.i/p  6. 

Dyestuffs 

inechanicalh  attai  la-1 

to  the  Fibre, 

l.  Hitrc-dyestuffs.        6  8  imi      aso  -  dye- 
studs, 
dyestuffs.                 7.  Oxyquinone   and 

phenylmethane       qu ne      oxhno 

sulpl ic  ih'kI.Ih-        dyestuffs. 

dufine.xnd  Quino-     s.  s.nn..      quinoue 
line    dye    -tutT-.        imide  dyestuffs. 
. .         d  .  <  txj  ketone,   san- 

i.  Hydrazone     dye-  I     ih .andflavone 

stuffs.                           dyestuffs. 
.-.  Chromoti                  10.  PhthaleJn     and 
rosolie  acid  dye- 
stuffs. 
n.  Natural       dye- 
stuff*. 

-     i  s         natural 

<l\,   -tlllT-." 

IS.  Xetrozo  dyestuffs, 
n.  Thlazol  dyestuffs. 

15.  Bnsie      aso  dye- 
stuffs. 

10.  l>i-       and       tri- 
pbenyhnetnaiie 
dyestuffs. 

17.  M,>-t  ,,f  the  quin- 
one*imide  dyestuffs. 

Is.  Qninoline      and 
aerutine  dyestuffs. 

18    Metals. 

BO.    1  n-oluhli'  a/.i  ilvt- 
stnlts. 

21.  .M  ineral  coloun. 

22.  [ndiao  sad  iim1< h- 
phenoL 

as  black. 
24,  1  la  eehu.      Mun- 

narin. 

-jr..  albumin 

•  Bixine,  Curenmine,  Oarthamine. 


-  ,.  also  this  Journal,  1897,  187.— T.  A.  I.. 

Anhudrobisdiketohydrindene   Dyestuffs.      ('.    Liebermann. 

Ber.  30,  [19],  3187— 8144. 
I„,    .  itainod  bj  the  authoi  and  i-'huau  (Ber.  30, 

l'.H;  ih  is  Journal,  1897,  283)  by  the  action  of  aromatic 
amines  on  ccsrulignone  do  ool  appear  to  be  of  any  technical 
value  mi  account  of  their  Blight  affinity  lor  the  fibre  and  their 
instability  to  acids  and  reducing  agents.  The  cause  of  this 
l . .  1 1 : i \  1 1 . 1 1 1  is  n>  be  found  in  the  quinone  structure  of  the 
dyestuffs,  which  will  form  the  subject  of  a  later  com- 
munication. The  present  paper  describes  mum.-  derivatives 
of  aobydrobisdiketohydrindene,  to  thi  study  of  which  the 
author  was  led  by  a  certain  similarity  between  the  formula 
for  ccsiuliguone  and  thi  tautomeric  f"im  of  a  condensation 
product  obtained  by  IV.  Wislicenus  and  Kotsle  (Ber.  20, 
598)  from  diketohydrindene,  to  which  they  ascribed  the 
formula — 

'.ii'','1    C:  , .", ,  ':  CO. 


CO' 


I  II 


bers  of  the  diketohydrindene  group  only  gave  negative 
results.  Secondary  bases,  -uch  a-  di[>lnny  l.munr,  ami 
tertiary,  -iich  as  quinaldins  (free  from  aniline),  do  not  give 
the  blue  reaction  with  anhydrohisdikc  toliydriiuhiic.  so  that 
the  prest  ace  of  a  free  amido  group  is  indispensable. — T.  A.  I.. 

Malachite  Green  Qrthoiulphonic  Acid.     Suais.     Hull  - 

Chim.  1898,  [1J,  25— 'J7. 
'I'm  author  claims  to  have  embodied  in  a  sealed  oomnra- 
uication  certain  reactions  which  were  subsequently  patented, 
and  some  theoretical  considerations  which  have  also  been 
confirmed.  By  acting  with  m-sulphanilic  acid  on  tetra- 
metbyldiamidodiphenylcarbiool,  an  orthosulphonated  leuco 
base   is  formed   according    to   the  following  eiiuatioii,  where 

A  represents  C,H  N((  n  I   ■.— 


w  i,,.,,  this  compound  it  boiled  for  a  Bhort  time  in  glacial 
,,,.,,,  acid  (SS  times  its  weight)  with  an  aromatic  amine  — 

o  tance,p  tolnidini  M  I  mols  in  5  parts  of  acetic  acid) — 
eqoimoleculsr   proport  lense,   with   elimination  of 

i.  forming  with  ■  yield  ol  so  go  |»  i  cent,  of  the 
theoretical,  a  blue  dyestun  which  can  be  dissolved  in  caustic 
potash,  and   d\.s    i\:«.|   from    a    faintly  alkaline    bath,    the 

,,r  I . ■  - 1 1 1 vr  subsequently  developed  by  passing  through 
weak  acid.  '  In  boiling  an  alcoholic  solution  of  the  dyestufl 
with  bydrochlorii  .>  ..!.  it  is  decompost  d  into  its  components, 
and  in'  the  case  ol  tin'  »  cumidine  derivative,  this  was  di  ter 
mined   quantitatively       The  dyeslnffs   have  a    less   b 

character  than  those    ol  the  ccerulign series,  and  are 

n, ,t  hi  dcoholic  hyd bloric  acid,  but  are  very 

ca-ilv   soluble  in  otash  with  a  reddish  wllow 

colour,  and  are  separated  as  blue  precipitates  again  bj  acids. 
The  same  dyestuns  are  also  obtained  from  diketohydrindene, 
i    ||  i  i    i, nt   the  yield-  are  not  so  good.     Presumably  the 

drindene  is  tir-t  converted  into  the  anhydro 
pound,  which  then  reacts.     Expert ntsvrith  other  mem- 


IIN\ 


II  H 


\ 


\ 


SO.H 

After  remot  ing  the  amido  group,  the  leuco-base  on  oxidation 
gives  a  dyestoff  possessing  considerable  fastness  t->  caustic 
alkali-.  This,  however  is  not  a  property  of  the  hydroxyl 
derivative,  which  i-  reddened  by  alkali-,  although  it  is 
orthosulphooated.  Another  fact  In  connection  with  ortho- 
Bulphonatcd  Malachite  Green  is  ii-  solubility  in  water  in 
presence  of  alkalis  without  decolorising  and  the  constitution 
of  these  dyt  stutl-  is  unknown,  although  there  is  no  doubt  as 
to  that  ot  the  leuco  bases,  which  can  al-o   be  obtained,  as 

Sandmeyer   has   shown,  by    < Icnsing   tertiary   aromatic 

amine-  with  henxaldehyde  o-snlphonic  acid,  the  following 
being  a  general  t  quation  For  the  reaction  : — 

II 

S.CHO  +  ill  \  I       H  0 


<: 


C:  \ 


-i  I  II 


-  .  II 
— T.  A    I.. 
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Podophyllum,  A  Chemical  Examination  of  the  Con.itiltients 
of  Indian  and  American.     Wyndhain   K.    Dunstan  and 
T.  A.  Henry.     Proc.  Chem.  Soc.  1898,  [189],  42—43. 
See  under  XX.,  page  268. 

PATENTS. 

Polyazo  Dyes  [Cotton  Blues,  Blacks,  and  Browns'],  Pro- 
duction of  New.  W.  H.  Claus,  A.  Kee,  and  L.  March- 
lewski,  Manchester.     Eng.  Pat.  4369,  Feb.  18,  1897. 

The  dyestuffs  described  are  derivatives  of  amido-azo  com- 
pounds obtained  from  7-amidonapbthol  sulpbonic  acid  or 
from  amidonaphthol  disulphonic  acid  H.  The  following 
intermediate  compounds  are  employed  : — The  amido-azo 
compounds  obtained  by  combining  the  diazo  compound  of 
7-amidonaphthol  sulphonic  acid  with  the  same  acid  or  with 
amidonaphthol  disulphonic  acid  H,  («)  in  alkaline,  (6)  in 
acid  solution,  and  (r)  that  obtained  by  combining  diazotised 
amidonaphthol  disulphonic  acid  H  with  the  same  acid  or 
with  7- amidonaphthol  sulphonic  acid  in  acid  solution.  The 
dyestuffs  produced  have,  amongst  others,  the  following 
general  formula? : — 

H.G.P.G.H 

K.P.G.H.H 

R. P. G.H.N 

where  P  represents  a  tetrazotised  p-diamine;  G,  7-amido- 
naphthol Aphonic  acid  ;  H,  the  disulphonic  acid  above 
alluded  to  ;  K,  an  amine  cr  a  »i-diamine';  and  X,  a  naphthyl- 
amine  or  naphthol  sulphonic  acid.  The  following  is  an 
example  of  the  method  for  obtaining  a  blackish-blue  dye  for 
cotton: — 21 -2  kilos,  of  tolidine  are  converted  into  the 
tetrazo  compound  and  combined  in  an  alkaline  solution 
with  60  8  kilos,  of  7-naphthiil  sulphonic  acid  azo-7-naphthol 
sulphonic  acid  azo-phenylene  diamine.  The  intermediate 
product  is  formed  at  once,  and  26  kilos,  of  7-amidonaphthol 
sodium  sulphonate  are  added  to  the  mixture,  which,  after 
stirring  for  some  time,  is  heated  to  50°  C,  the  dyestuff  being 
ultimately  separated  in  the  usual  manner. — T.  A.  L. 

Amido-  or  Hydroxytriphenylmethanes  [Aurin  Carboxyl- 
ates,  $'c],  New  Carboxylated  Derivatives  of.  H.  K 
Vidal,  Paris,  France.     Eng.  Pat.  5535,  March  2,  1S97. 

The  patentee  claims  processes  for  preparing  the  mono-,  di-, 
and  tricarboxylic  acids  of  trihydroxv-  or  triaraidotriphenyl- 
methane,  which  consist  in  heating  phenol  with  hydroxy-  or 
amidobenzoic  (ortho  and  meta)  or  naphthoic  acids  in  the 
presence  of  sulphuric  and  oxalic  acids,  or  zinc  chloride  and 
formic  acid.  For  example,  aurin  monc.carboxylic  acid  is 
obtained  by  employing  1  mol.  of  salicylic  acid  and  2  rnols. 
of  phenol,  the  dicarboxylic  acid  from  2  mols.  of  salicylic 
acid  and  1  mol.  of  phenol,  and  the  tricarboxylic  acid  from 
3  mols.  of  salicylic  acid.  The  purification  of  the  products 
by  dissolving  in  a  solution  of  sodium  metabisulphite  and 
precipitating  by  an  acid  is  also  claimed.  The  mono-  and 
dicarboxylic  acids  are  bright  yellow  and  furnish  bright 
scarlet  dyestuffs :  the  tricarboxylic  acids  tend  towards  a 
dark  red.— A.  C.  W. 

Acetyl- Anthranilic  Acid,  Impts.  in  the  Manufacture  and 
Production  of.  J.  V.  Johnson,  London.  From  The 
Badische  Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat. 
64_5,  March  11,  1897. 

AcETYL-anthranilic  acid  can  be  obtained  by  oxidising 
o-acettoluide  with  potassium  permanganate  in  a  weak  acetic 
acid  solution,  but  little  more  than  a  30  per  cent,  yield  is 
obtained.  The  addition  of  magnesium  sulphate,  which 
removes  the  alkali  formed  during  the  reaction,  gives  a 
yield  of  75 — 85  per  cent,  of  the  theoretical.  About  50 
kilos,  of  o-acet-toluide,  103  kilos,  of  crystallised  magnesium 
sulphate,  and  6,000  litres  of  water  are  heated  on  a  water- 
bath  in  an  enamelled  vessel  provided  with  an  agitator  and 
thermometer,  *o  7."r — 80°  until  a  clear  solution  is  obtained, 
when  146  kilos,  of  crystallised  potassium  permanganate  are 
added  at  once.  The  temperature  rises  to  85'  C.,  and  is 
maintained  thereat  for  14  hour  until  the  permanganate  has 
completely  disappeared.  The  hot  solution  is  then  filtered, 
and  acidified  with  dilute  sulphuric  acid,  the  acetyl- 
anthranilic    acid    separating   as .  a    colourless    precipitate. 


After  filtering  off,  it  is  washed  with  a  little  water,  pressed, 
and  dried  at  about  70°  C. — T.  A.  L. 

Colouring  Matters  [Blues,  Blacks],  Impts.  in  the  Manu- 
facture of.  H.  K.  Vidal,  Paris,  France.  Eng.  Pat. 
6694.  March  13,  1897.  (Date  under  Iuternat.  Convent.-, 
March  10,  1897.) 

The  process  described  consists  in  heating  />-sulphanilio 
acid  with  o-,  m-,  and  p-amidophenols,  with  1.4-amido- 
naphthol,  or  with  p  phenylene  diamine,  in  this  latter  case 
glycerin  being  used  as  an  incorporating  medium.  The 
p-sulphanilic  acid  may  also  be  replaced  by  naphthiouic- 
acid  or  m -sulphanilic  acid,  and  the  /?-phenylene  diamine  by 
1.4  naphthylene  diamine.  A  mixture  of  173  kilos,  of 
p  sulphanilic  acid  and  11  kilos,  of  p-amidophenol  is  heated 
in  an  oil-bath  in  an  iron  pot  provided  with  an  agitator  to 
170° — 250°  C.  for  about  2 — 3  hours,  until  the  melt  becomes 
too  stiff  to  stir,  which  indicates  the  completion  of  the 
reaction.  The  dyestuff  obtained  gives  blue  shades  on  cotton 
from  an  alkaline  bath.  Treated  in  the  same  way,  a  mixture 
of  p  sulphanilic  acid  and  0  amidophenol  gives  a  brown 
mass  soluble  to  a  black  in  alkalis  and  dyeing  cotton  black. 
A  similar  colour  is  obtained  from  m-amidophenol,  whilst 
/>-phenylene  diamine  gives  a  violet. — T.  A.  L. 

Sulpho  Acids  of  the  Naphthalene  Series  and  of  Colouring 
Matters  derived  therefrom,  Impts.  in  the  Manufacture 
of.  H.  H.  Lake,  London.  From  Farbwerk  Muhlheim, 
vo'm.  A.  Leouhardt  and  Co.,  Muhlheim-on-the-Maine. 
Germany.     Eug.  Pat.  7213,  March  19,  1897. 

AccoBDiSGto  Eng.  Pat.  19,253  of  1895  (this  Journal,  1896, 
708),  the  introduction  of  a  further  sulphonic  acid  group  in 
the  position  4'  into  1 .  l'.3-amidonaphthol  sulphonic  acid 
leads  to  the  productiou  of  a  valuable  disulphonic  acid. 
The  present  specification  deals  with  the  alkylation  of  this 
disulphonic  acid.  A  solution  containing  3  kilos,  of  amido- 
naphthol disulphonic  acid  and  0'5  kilo,  of  sodium  carbonate 
in  15  litres  of  water,  is  heated  with  10  litres  of  spirit  and 
1*5  litre  of  ethylbromide  in  an  autoclave,  for  12  hours,  to 
about  90°  C.  When  cold,  the  melt  is  made  acid  with  hydro- 
chloric acid,  and  the  spirit  and  ethylbromide  are  distilled 
off.  The  alkylated  acid  crystallises  from  the  concentrated 
solution.  It  is  more  easily  soluble  than  the  non-alkylated 
acid,  and  is  only  salted  out  with  difficulty.  The  aqueous 
solution,  after  treatment  with  nitrous  acid,  gives  a  yellow 
solution,  which  is  not  turned  violet  by  adding  sodium  car- 
bonate. On  heating  the  acid  with  ddute  sulphuric  acid  to- 
130°  C,  the  4'-sulphonic  acid  group  is  split  off.  When 
combined  with  various  diazo  compounds  in  an  alkaline 
solution,  it  yields  a  variety  of  shades.  For  instance,  diazo- 
benzeue  gives  a  deep  claret ;  a-diazonaphthalene,  a  dark 
blue  ;  tetrazodiphenyl,  a  greenish-blue  ;  diazo-azobenzene,  a* 
greenish-black  ;  and  2  mols.  of  n-nitro-diazobenzene,  a  deep 
black.— T.  A.  L. 

Safranine  Derivatives  [Blues,  Greys],  Manufacture  of 
New.  O.  Imray,  London  From  the  "  Earbwerke 
Hdchst,"  Hoechst-on-the-Maine,  Germany.  Eng.  Pat. 
7329,  March  20,  1897. 

By  condensing  safranines  alkylated  in  the  one  nucleus  with-"" 
unsaturated  aldehydes  or  ketones,  or  their  generators,  and 
subsequent  oxidation,  or  by  combining  the  two  operations, 
new  dyestuffs  are  obtained  which  give  blue  and  grey  shades 
on  tannined  cotton,  fast  to  alkalis.  The  non-alkylated 
safranines  under  similar  treatment  do  not  yield  any  valuable 
products.  The  following  examples  illustrate  the  process  : — 
70  kilos,  of  dimethvl-safraniue  (from  1  mol.  of  dimethyl-p- 
phenylene  diamine  and  2  mols.  of  aniline),  20  kilos,  of  nitro- 
benzene, 60  kilos,  of  glycerin,  and  50  kilos,  of  concentrated 
sulphuric  acid  are  heated  under  an  inverted  condenser. 
The  melt,  which  changes  during  the  reaction  from  green  to 
dark  brown,  is  dissolved  in  water,  and  the  dyestuff  is  pre- 
cipitated with  zinc  chloride.  It  dissolves  easily  in  water, 
with  a  reddish-grey  colour,  and  in  concentrated  sulphuric 
acid  with  an  olive-green  colour,  whilst  it  is  insoluble  in 
alcohol  or  ether.  The  shade  produced  on  tannined  cotton- 
is  a  pure  grey,  fast  to  soap  and  alkali.  50  kilos,  of  safra- 
nine  (from  1  mol.  of  diethyl-^-phenyleue  diamine  and  2 
mols.  of  aniline),    100  kilos,  of  concentrated  hydrochloria 
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ami  so  kilns,  of  acetone  are  heated  for  several  hours.  I    Safruiiim-  Deriaativa*,  Maiutfactwrt    of  S, ■„:     O.   lmray, 

London.       From   The   Farbwcrke   lloechst,    Hoecbst 


-nlmion  re-nits,  which  turns  blue  on  dilution  win 
water.  The  whole  i-  raised  to  the  boil  and  oxidised  at  thai 
temperature  with  bichromate,  the  dyestuff  being  precipitated 
with  zinc  chloride.  The  safranine  from  dimethyl-p- 
phenylcne  diamine  gives  a  similar  but  redder  dyestuff.  Both 
products  an-  readil]  soluble  in  water  and  alcohol,  and  the 
latter   solution   exhibits   a    strong    rid   flu.  The 

aqneoua  solution  .it  the  dyestnff  is  no)  precipitated  by 
sodium  acetate  or  ammonia,  but  by  soda  lye.  I 'niton 
mordanted  with  tannin  is  dyed  a  violet-blue,  la~l  tu  s"al'  a'"' 
alkalis.— T.  A.  I.. 

Azosafranini  Deri  olives,  ImjpU.  in  the  Production  nf. 
8.  Pitt,  Stiiton  From  L.  Cassella  and  Co.,  Frankfort-on- 
the-Maine,  Germany.  Eng.  I'at.  7837,  March  20,  1897. 
'I'hk  action  of  diu/os.ifrauines  on  amines  has  already  been 
described  in  .Monit.  Scient.  1886,  984,  and  it  is  mentioned 
that  a  claret  dyestuff  is  obtained  by  combining  .lia/.o- 
gaftanine  with  solutions  of  the  salts  ,,t'  the  dialkylated 
anilines.  The  patentees  now  discover  that  if  the  reaction 
be  carried  onl  as  in  Eng.  Pat  3488  of  1895  (this  Journal, 
|.*'..t'.,  llii)  in  the  presence  of  acetic  acid,  intense  greenish- 
bluc  to  dark  green  dyestuffs  result.  For  example,  7"i 
kilos,  of  tolosafraninc  are  diazotised  at  u  C.  with  7  kilos, 
of  hydrochloric  acid  al  20  B.  and  1  kilo,  of  nitrite.  To  this 
is  men  added  20  kilos,  of  sodium  acetate,  and  immediately 
afterwards  a  solution  of  :s  kilos,  of  diethylamide  in  300 
litres  of  waterand2"3  kilo-,  o)  hydrochloric  acid  is  allowed 
t„  run  in,  wnli  constant  agitation.  The  reaction  takes 
about  24  hours  to  complete,  and  titer  heating  to  90  • '., 

the  dye-tuff  is  sailed  out,  pressed,  and  dried.  Other  safra- 
nine,-" may  be  employed,  and  the  dyestuffs  obtained,  which 

are  easilj  soluble  in  water,  dye  tannined  cotton  fast  to 
washing  and  milling,  and  also  to  light.  They  resist  high 
temperatures,  and  are  said  to  surpass  in  this  respect  all  the 
aao-safranine  derivatives  hitherto  known — a  fact  which  is 
important  in  steaming  printed  g Is. — T.  A.  L, 

Colouring  Matters   [Anisolines"],  Impts.  in  the  Manufac- 

iin,    of.      G.    IS.    Ellis,    London.      From   "La   Societe 

t  bimiquc  des  1  sines  du    Rhone  ano.  G.  P.  Monnet  it 

i.   Lyons,   France.    Eng.    Pat   8175,  .March  30, 

1897. 

Tin    improvement    e.  n-i-ts  in    treating   the   rhodauiine  with 

,,11.    leonlar  proportion  of  caustic    potash  or  other  alkali 

in  an  alcoholic  solution,  and  then  heating  this  sail  with 
ail  alkvl  halogen  at  ..r  below  the  temperature  of  the  water- 
bath.     A  solution  nfo-7  kiln,  of  caustic  potash  in  .r>o  kilos. 

Of  alOOhol  has  suspended  in  it  S  kilns,  of  diethy  1  rh.  daiiiiue 
base;    after    adding  a   kilos,    of   ethyl    chloride,  the   whole    is 

h.ated  iii  aii  autoclave  at  the  temperature  of  the  water-bath 

for  two  limns  or  more,  the  product  being  finally  worked  up 
in  the  usual  way.  The  ethyl  chloride  may  be  replaced  by 
an  equivalent  amount  of  ethyl  bromide  or  iodide,  and  the 
operation  ma]  be  conducted  in  a  ressel  provided  with  a 
reflux  condenser. — T.  A.  L, 

Colouring  '/<<"•  1        Blue'],  Impts.  in  the  Manufactu 
Production   of.     II.   E.   Newton,    London.     From   The 
ofabriken,   Elberfeld,   Germany.     Eng.    Pat   8188, 
Man  I.  80,  1897. 

Id. 1  1    dyestuffs    tor  wool   fast  to  acids,  alkalis,  and   light  are 

obtained,  according  to   this   specidcation,  by  combimn 
inolecular  proportion  of  the  dlaso  derivative  of  a  1 . 1'- or 

p.  n  aini.lonaplithol  siilplionie  aii.:  with  one  molecular  pro- 
portion of  a  1.1  '-naphtbylamine  sulphonic  acid,  in  a  hioh 

bydrogi  n  of  the  amtdo  group  i-  repla I  bj  a  methyl,  ethyl, 

phenyl,  toh  I,  or  xylyl  radicle.     The  diaio  compound  from 

;tl  •»  kilo-,  of  1.1'. 8  .:r.alln.loii,iphthol  disiilphnnic  aeid  and 
l'.".i  kilo-,  of  sodium  nitrite  is  tillered  off,  Stirred  '..'  a  past, 
with  water,  and  then  added  with  Constant  agitation  to 
;i    solution     Of    80     kilos,    of     I     I  '-pllcliylaini.ini  aplilhv  line 

sulphonic  aeid  and    10  kiln-... I  Sodium  acetate  111    I  ,.* litres 

of  water.  The  r.  action  is  complete  in  about  lour  hours, 
when  the  dye-tut!  -epara'e-  a-  a  dark  precipitate  with  a 
metallic  lu«tre.  II  is  filler  pre--.  <i.  dried,  and  ground,  and 
yields  a  blue  powder  which  dye-  wool  t'roni  an  acid  bath. 
having  the  valuable  properties  above  inciitiuned. —  I .  A.  L. 


ou- 
the-Mainc,  Germany.     Eng.  Pat  B388,  April  1,  18 

Bv  condensing  formaldehyde  with  asymmetric  dimethyl- 
or  diethy  1-alraniiie  in  presence  of  a  strong  mineral  aeid 
and  subsequently  oxidising  the  product,  valuable  grey 
dyestuffs  are  produced  very  fast  to  soap  and  alkali.  A 
mixture  of   100  kilns,  of  asymmetric  dtetbylsafranin 

of  concentrated  hydrochloric  aeid,  and  100  kilos,  of 
formaldehyde  (4n  per  cent.)  i-  heated  nn  the  water-bath 
until  the  safranine  react  inn  has  disappeared.  The  greenish- 
black  solution  is  largely  diluted  with  boiling  water  and 
oxidised  with  28  kilos,  of  bichromate  dissolved  in  water. 
The  filtered  solution  is  then  precipitated  with  zinc  chloride. 

The  product  dissolves  in  water  with  a  bluish-green 

and  dye-  tannin..!  cotton  a  pure  neutral  grey.  The  aqueous 
solution  of  the  dyestefl  i-  not  precipitated  bj  sodium 
acetate,  but  it  is  by  ammonia,  alkali-,  or  mineral  a.i.1-. 

— T.  A.  I.. 


V.-TEXTILES 


COTTON,  WOOL.  SILK.  Etc. 

PATENTS. 

Threads  or  Fibres  from  Silk  Worms  and  other  Insects  of 

n    Similar    Kind,    Imptx.    in    Obtaining.      A.     Millar, 
i,  asgow.      Eng.  Tat.  J7  13,  Feb.  2.  1  - 

Tut.  large  intestine  is  removed  from  worms  when  theyj  have 
obtained  their  maximum  size.  These  organs  are  placed  in 
a  vertical  cylinder,  fitted  with  a  piston  and  having  a  stop- 
cock,   fitted    with    a   very    line    nozzle,  at    the  bottom.      I  he 

stop-cock  extends  a  short  way  into  the  cylinder,  the  top 
end  is  closed,  and  the  circumference  is  perforated  with  h< 
and  covered  with  line  gau/e.  llii-  hums  a  filter.  I  lie 
whole  is  surrounded  with  a  water  jacket  heated  to  a  suitable 
temperature.  The  piston  is  weighted,  and  on  opening  the 
stop  cook,  the  gelatinous  substance  contained  in  the  large 
intestine,  is  delivered  from  the  fine  Dossle,  and  falls  on  t . .  a 

travelling  band,  which  is  about  Inn  yard-  long.  During  its 
passage  along  the  band,  the  thread  dries,  and  at  tin  end  it 
can  be  taken  off  and  wound  on  to  a  small  drum.  'I  lu- 
upper  s.irl.ne  ol    the   hand    i-  covered    with  a  iion-a.lh.  • 

substance,  and  the  whole  machine  should  be  worked  is  ■ 

room  at  80    F. 

The  worms  may,  if  desired,  be  poured  first  id'  all  into  a 
hydro-extractor  :  on  revolving  this,  the  whole  of  the  gelatin 
i-   separated.      The   gummy   substance   ."<   the   threads  is 

rein. .veil    by    soaking    or    boiling    the    hank-    in    soap  and 

water.— C.  M. 

Jute   Fibre,  Ron  ;  Method  of  Improving  tin    Colour  of. 

.1.   s  '■  l .it  \  ti.  1.1,   Dundee,   Scotland.      En".    Pat 

B786,  K.b.  2,  IE 
,ii  it.  while  being  passed  through  the  softening  machine  .>r 

the   carding    n bine,    i-    sprayed  or  sprinkled  with  diluted 

commercial  phosphoric  acid. 
'I'lie  most  convenient  strength  to  use  is  a  mixtnn 

part     of    acid       that     Is.  an    aci.l  containing    50    pel     cent,    of 

phosphoric  acid  and   SO  per  cent  carrying  agent,  sachai 

to  '-'in   parts  nf  water.       A    -Hill   lb.  bale  of 

raw  j  itc  is  sprayed  with  about  64  lb.  of  this  mixture. 

M. 

Jute   Fibre,  Raw;   Process  for   Improving  thi    I 

('.    O'Brien     and   .1.    Shearer,   Marvlicld,    Dundee.      Inc. 
I'at.  8960,  Feb.  4,   1897. 

Tin-  invention  i-  substantially  the  same  as  thai  described 
in  the  pre.  ding  specification.      Instead  of  phosphoric  acid, 
one-third   per  cent     solutions   (by    weight)  of  oxal 
phnric,  or  hydrochloric  acids.  ,,r  mixtures  of  these, 

used. — 0.  xl 

Cotton, Mercerising,  in  the  Form  of  Hanks;  Process  <m,l 
Apparatus  for.  <'.  D.  Abel,  London,  and  .1.  Kleine- 
w.lers  Sonne,  <  r.  f.  I.I.  Prussia.    Fug.  I'at.  "09H,  Mar  h  18, 

I -'.17. 

:i  I.  cotton  hanks  are  placed  loosely  round  the 
circumference  of  a  centrifugal  machine  made  of  perforated 
sheet  metal,  nr  in  grid  form.  Two  centrifugators  are 
coupled,  one  to  each  end  of  a   shaft,  the  other  ends  being 
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supported  by  hollow  spindles  passing  through  the  centres. 
The  spindles  have  holes  perforated  along  their  length 
inside  the  drums.  Soda-lye  is  delivered  from  an  outside 
reservoir  through  the  spindles,  and  thence,  on  rotating  the 
drums,  it  is  forced  through  the  hanks  into  a  metal  easing 
which  surrounds  the  centrifugator. 

By  employing  a  three-way  cock  at  the  entrance  of  the 
spindles  into'  the  machine,  the  hanks  may  be  washed  with 
soda-lye,  or  water,  at  will,  and,  when  thoroughly  mercerised 
and  washed,  they  can  be  dried  whilst  still  on  the  centrifugator. 

It  is  claimed  that  by  using  this  process,  there  is  no 
appreciable  shrinkage  in  the  hanks,  which  may  be  loosely 
removed  from  the  drums.— C.  M. 

Hemic  and  other  like  Fibrous  Materials,  Improved  Process 
for  Decorticating  and  Degumming.  A.  L.  C.  Xodon  and 
L.  A.  Bretouneau,  Paris.    Eng.  Pat.  18,728,  Aug.  12, 1897. 

Stems  of  ramie,  having  been  split  longitudinally,  are  arranged 
in  layers  in  a  wooden  frame  so  as  to  represent  a  hurdle. 
The  stems  are  slightly  separated  from  one  another,  and  are 
firmly  secured  in  their  places  by  bolts,  which  should  be  of 
bronze  or  other  suitable  metal,  iron  being  avoided. 

The  frames  are  then  arranged  in  an  enamelled  iron  vat, 
a  30 — 40  per  cent,  solution  of  soap  is  run  iu  at  about 
90°  C,  and  the  solution  is  gradually  raised  to  boiling  by  a 
steam  coil.  This  treatment  is  continued  for  48  hours,  when 
the  hurdles  are  removed,  drained,  and  the  fibres  then 
separated  by  a  scraper  having  a  rubber  edge.  The  hurdles 
are  now  placed  in  hot  water,  then  in  a  6  per  cent,  solution 
either  of  potash  alum,  sulphate  of  alumina,  or  calcium 
chloride,  and  finally  washed. 

In  this  manner  the  ramie  is  entirely  freed  from  gummy 
matters,  and  is  also  slightly  bleached.  The  yield,  after 
dryiug,  is  about  30  per  cent,  of  textile  fibres,  55  per  cent, 
of  wood,  and  15  per  cent,  of  bark. — C.  M. 

Cloth,  An    Improved   Fireproof.      YV.    H.   Bancroft    and 

G.  Bancroft,  King  Cross,  Halifax,  Yorkshire.     Eng.  Pat. 

24,978,  Oct.  28,  1897. 

Cloth,  manufactured  preferably  with  a  mule-spun  woollen 

weft  and  a  fine  English  cross-bred  worsted  warp,  is  passed 

through  a  bath  containing  20  per  cent,  of  tungstate  of  soda, 

10  per  cent,  of  phosphate  of  soda,  and  70  per  cent,  of  water. 

It  is  then  calendered  in  the  usual  way,  and  forms,  by  the 

above  method  of  manufacture,  a  cloth  which   is  practically 

fireproof,  has  a  glazed  outer  and  a  soft  inner  surface. 

— C.  M. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Basic  Dyestuffs,  Developing  and  Combining,  in  Con- 
junction with  Diamine  Colours.  A.  VYoscher.  Chem. 
Zeit.  1898,  22,  78. 
The  author  applies  the  method  of  diazotisation  and 
development  on  the  fibre  to  basic  dyestuffs  on  a  tannin- 
antimony  mordant,  and  has  obtained  the  following  results 
with  a  li-  per  cent,  magenta  dyeing,  after  treatment  with 
4  per  cent,  of  nitrite  and  10  per  cent,  of  hydrochloric  acid 
(of  20°  B.)  and  subsequent  washing.  Oa  development,  |8- 
and  a-naphthol  give  a  brick-red  ;  m-tolylene  diamine,  a  fiery 
yellowish-brown ;  resorcinol,  a  golden  brown  ;  •y-aruido- 
naphthol  sulphonic  acid  (Fast  Blue  developer  A  X),  a-  and 
fl-naphthyluuiine,  and  amido-azo-benzene,  a  cachou  shade  ; 
whilst  phenol  and  amidodiphenylamine  (East  Blue  developer 
A  D)  give  a  drab.  The  new  colours  are  said  to  be  very 
fast  to  light  and  trashing-.  The  affinity  for  basic  dyestuffs 
still  remains,  and  the  shades  obtained  are  much  faster  than 
those  produced  on  substantive  or  developed  colours.  Very 
fine  fast  brown  shades  are  obtained  by  dyeing  the  fabric, 
previously  dyed  with  a  diamine  colour,  with  a  basic  dye- 
stuff,  diazotising,  and  then  developing.  Basic  dyestuffs  can 
also  serve  as  end  components  by  dyeing  first  with  a 
diamine  colour,  then  with  a  basic  dyestuff,  and  subse- 
•  quenidy  combining  with  nitrazol  or  diazotised  p-nitraniline. 
Magenta,  C'hrysoidine,  Bismarck  Brown,  and  Phosphine 
give  the  best  results.  The  first,  produces  a  dark  Bordeaux, 
Bismarck  Brown  and  C'hrysoidine  a  dull  brown,  and 
Phosphine  a  leather-yellow  shade.  Methylene  Blue  and 
New  Methylene  Blue  become  more  greenish  after  the 
treatment,  but  no  actual  combination  appears  to  take  place. 

— T.  A.  L. 

Dyeing    Properties    of  some    Dyestuffs,   Influence   of  the 
Constitution   on,     Albert  I.iebmanu.     C'hem.  Zeit.   1898, 
22,  [6],  35—30. 
The  author  prepared  a  number  of  azo  dyestuffs  by  com- 
bining   the    diazo    compound    of   p  -  amidosalievlic    acid 
(NH„  :  OH  :  CO,H  =  1:4:5)    with    a-    and     jS-uaphthoI, 
1.4'-,  1.1'-,   1.2'-,   1.2-,  2.2'-,  2.3'-,  and    2.3-dihydroxy- 
naphthalene,  and  also  substituted  m-amidobenzoie  acid  and 
p-amidophenol  for  the  p-amidosalicylic  acid.     The  results 
I     are  embodied  in  the  following  table : — 


jp-Amidosalicylic  Acid. 


Uninordanted 
2  per  Cent. 


Chromed 

2  per  Cent. 


a-Naphthol ...  Brownish -orange 

.  fl.4' Dirty  brown 

il,S  i  1.1' Brown 

p*i  1 1.2' Reddish-brown 

>vg  1  1.2 Reddish-brown 

5o,  I  2.2' Orange-red 

OS  12.3' Dull  cherry-red 

12.8 Bordeaux 

0'Nanhthol ...  Reddish-orange 


I 

Dark  brown 

Deep  dark  brown 

Blue-black 

Reddish  dark 

brown. 
Brownish-black 
Brownish-red 
Brownish  Bordeaux 
Violet-black 
Dark  reddish- 
brown. 


m-Amidobenzoic  Acid. 


p-AmidophenoL 


Umnordanted 
2  per  Cent. 


Brigbt  reddish- 
orange. 
Dull  brownish-red 

Reddish-bn.wn 
Orange 

Dull  yellowish-red 

Yellowish-brown 

Light  brown 
Yellowish-orange 


Chromed 

2  per  Cent. 


Bright  reddish- 
orange. 
Dull  brownish-red 
Dark  brown 
Orange 

Violet 
Yellowish-brown 


Umnordanted 

-  per  Cent. 


Chromed 
2  per  Cent. 


Dark  brown-orange  Dark  brown-orange 

Brownish  Bordeaux  Brownish  Bordeaux 
Dirty  lilac  Dark  greyish-violet 


Dull  yellowish- 
brown. 
Dirtv  light  brown 

Trira-cotta 


Dull  reddish-brown     Dull  brownish-red 
Yellowish-orange  Scarlet 


Dull  yellowish. 

brown. 

Dark  grey 

Terra-C'itlu 

Blackisb-brown 
Scarlet 


The  comparative  dyeings  were  made  on  uninordanted 
wool  and  on  wool  mordanted  with  bichromate  and  tartaric 
acid,  as  well  ns  on  chrome-mordanted  cotton.  Nietzki's 
statement  that  the  dyestuffs  from  the  dihydroxyuaphthalenes 
are  deeper  in  shade  than  the  corresponding  naphthol 
dyestuffs  is  confirmed.  To  a  certain  extent  the  shades 
obtained  from  p-amidosalicylic  acid  are  a  mixture  of  those 
from  m  -  amidobenzoic  acid  and  p  -  amidopheuol.  The 
property  of  forming  lakes  due  to  the  presence  of  the  car- 
boxyl  and  hydroxyl  groups  in  the  o-position  or  iu  the 
o- or  peri  (1.1')  position  in  the  naphthalene  ring  is  well 
marked  in  all  the  colours  examined,  and  it  is  noticeable  that 
whilst   there   is   only  a  slight  difference  in   depth  of  shade 


between  the  colours  on  mordanted  and  unmordanted  wool 
from  p-amidosalicylic  acid,  so  long  as  only  one  lake-forming 
group  is  present,  the  shade  becomes  considerably  bluer, 
besides  being  much  darker,  when  the  naphthalene  ring  also 
contains  a  mordant  group. — T.  A.  L. 

Dianisidine  Blue,  New  Applications  of.   J.  Ehodes.   J.  Soc. 

Dyers  and  Colourists,  1898, 14,  22—25. 
PiAxisiDiXE-blue,  obtained  by  preparing  the  fabric  with 
/3-naphthol  in  alkaline  solution  and  Turkey-red  oil,  or 
rieinoleate  of  ammonia,  or  the  so-called  "  para-soap,1'  dry- 
ing, and  developing  in  tetrazodianisol  together  with  a  copper 
salt, gives, on  "  mercerising  "  with  caustic  soda  at  60    Tw.  to 
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sai  Tw.,  a  dull  violet.  This  correspond*  in  shade  to  the  violet 
obtained  without  using  a  copper  salt,  or  mercerising ;  it  is, 
however,  more  fugitive  to   light,  although   a  the 

fibre  showed  no  trace  of  eopper.  If,  however,  the  blue, 
after  washing  free  from  Boda,  be  treated  with  dilute  hydro- 
chloric acid,  anil  then  passed  into  a  boiling  solution  of 
copper  sulphate,  very  fin.  indigo  shades  are  produced,  which 
are  superior  to  indigo  in  their  fastness  to  light.  If  the 
mercerised  bine  is  again  treated  with  caustic  Boda  of  60  T., 
a  dull  violet  Bhade  is  obtained,  which  cannot  he  restored  to 
riginal  brightness  by  boiling  with  copper  sulphate. 
This  method  of  using  Dianisidine-blue  lends  itself  to  the 
production  of  varying  indigo  -hades.  Tie  following  are 
examples  of  the  proces*.      Mixture  for  preparing  the  fabric  : 

250  grms.  of  3-naphthol,  590  grms.  of  caustic  soda  solution 

of  3fi  T..  I.iiiii  grins,  id  ammonium  ricinoleate  oi  ■  Turkey- 
red  nil,  150  grms.  of  sodium  acetate.    This  is  made  up  to 

10  litres  of  water,  and  the  fabric,  after  immersion,  is  dried 
and  then  printed  with  the  following : — 12* 8  grins,  of 
Dianisidine-base  are  dissolved  in  BOO  grins,  of  water  and 
20  c.c.  of  hydrochloric  acid  of  36  T.  Then  50  c.c.  of 
nitrite  of  soda  solution,  'h'k'|.  and  50  grins,  of  ice  are  slowly 
added,  and  the  mixture  allowed  to  stand  20  minutes,  tested 
with  starch  iodide  piper,  and  then  Si">  grms.  of  cupric 
chlorid.  solution  of  77  T.  and  ,"i74  gnus,  of  gum  traga- 
canth  are  finally  added.  This  gives  a  dark  indigo  shade, 
which  may  he  reduced  for  medium  or  light  shades  by 
mixing  1  part  of  the  dark  colour  with  9  parts  of  gum 
r  ,uth,    '''     for  medium,  or  8  parts  of  gum  tragacanth 

and  starch  thickening  for  the  light  shade. 

Tin-  print.d  Fabric  is  dried,  washed,  soaped  at  ico  1'., 
washed,  and  again  dried.  Having  mercerised  with  the 
necessary  strength  of  caustic  soda.it  is  dried,  washed  till 
free  from  soda,  acidulated  with  hydrochloric  acid,  and  then 
placed  in  a  bath  of  boiling  eopper  sulphate  solution  contain- 
ing -  OZ.  of  copper  Sulphate  per  gallon  Of  water.  Finally, 
the  fabric  i-  washed,- dried,  and  finished.  By  this  process, 
blues  of  a  pure  indigo  shade  are  obtained. 

A  process  is  also  given  for  plain  dyeing,  and  the  author 
points  out  that,  by  mercerising  after  the  colour  is  developed, 
a  faster  blue  is  obtained  than  by  mercerising  first  and  then 
dyeing.  It  is  interesting  also  to  note  that,  in  working  with 
tetrazodianisol  and  cupric  chloride, if  a  steel  doctor  be  used, 
there  is  no  deposit  of  copper  on  it.  as  tin  re  is  when  printing 
other  colours  'lev  eloped  with  eopper  salt'. — ( '.  M. 

Two-coloured   Effect)  Produced  by  Printing  <  'auttic  Soda 
on  Wool.     &.  Kertess.     Farber  Zeit  9,    8],  85— 86. 

It  is  well  known  thai  cotton  printed  with  caustic  soda  dyes 
more  intensely  than  those  parts  which  are  not  printed. 

The  author  finds  that  it  is  no)  difficult  to  obtain  similar 
effects  on  wool,  If  glycerin  be  added  to  the  printing-colour 
so  as  to  moderate  tin-  action  of  the  cans)  c  Boda,  and  car* 
,! .en  to  print  without  beating,  the  fibre  is  not  affected, 
even  when  the  goods  remain  unwashed  for  a  long  time. 
The  printing-colour  is  composed   of  a  mixture  ol  caustic 

-.i,|;i,  gum  tiaga.  antli.  and  glycerin. 

Aft.r  printing,  wash  without  drying  and  then  dye. 

Or,  msl 1  of  washing  in  water,  it  is  best  to  pass  the 

pieces,  at  50   C,  through  a  bath  • taining  4—5  kilo-,  of 

ammonium  chloride  per  100  litres.    The  i tea  are  then 

w  ashed  in  *  ater. 

It  is  preferable  not  to  dye  at  the  boiling  point,  since  if  so 
erred,  the  colour-  ofthe  printed  and  nnpnnted  pan-  tend  to 
bi me  uniform. 

The  differei  '■•■  ol  the  printed  and  imprinted 
parts  i-  more  marked  by  adding  colouring  matter-  to  the 
printing  colour ;  or  by  adding  lead  acetate  to  the  ammonium 
chloride  bath,  the    lead    Ball    Inning    with   the    alkaline 

sulphides  I led  in  the  printed  part- in  the  wool,  and  so 

producing  a  deeper  sh 
The  pro, -,  em-  capable  of  being  carried  out  with  the 

light  e-t  fabl  iCS,  •  7  ■  ladle-  .lie--  ■_■.  „  .  i  -.  ,  :i-  li  in,  i ,  -  and  fells, 
as  well  as  yam-. 

?  sliver  is  somewhat  affi  eted  by  the  can-tie  Boda  ;  hence  in 
tlii-  case  the  process  i-  not  applicable. — f.  E.  H. 


Aso-Puci  for  Grounds  Enriched  by  Discharge  Colours. 
P.  Dosne.  With  Report  hv  H.  Schmid.  Bull.  Soc.  Ind. 
de  Mulhouse,  Dec.  1897,  408—410. 

h  is  difficult  to  get  a  lev  1  and  dark  chocolate  by  using  in- 
soluble azo-colours  developed  on  the  fibre,  prepared  with 
S-naphthol.  By  adding  amidonaphthol,  e.g.  amidonaphthol 
It  I)  (Casaella),  to  an  alkaline  solution  of  8-naplithol,  an 
lent  level  chocolate  is  obtained  on  being  developed 
with  /i-nitraniline,  and  working  in  a  boiling  alkaline  solution 
of  copper  chloride  (CuCL). 

The  author  used  the  w  hite-a/o-di-charge  of  M.L.H.  ;  for 
coloured-diseharges,  Khodamine,  Auramiue.  Brilliant  Green, 
Victoria  Blue  (40  grms.  of  colour  •  60  grms.  of  tannin,  per 
litre  of  white-azo-discbarge,  thickened  wilh  30  grms.  of 
wheat  -tarch  and  30  grins,  of  dextrin  per  litre  ). 

The  fact  that  this  chocolate  can  be  directly  discharged  by 
the  a/.o  discharge  (M.L.B.)  i-  extremely  interet 

Sehtnid  confirms  Dosne's  results,  but  prefers  to  use  Per- 
sian berries,  l'lienocy anine,  and  a  mixture  of  these  two,  for 
yellow,  blue,  and  green  discharges. — .1.  E.  II. 

Azo- Puce  for  Ground*,  liy  the  Saddening  of ' p-.Vilranilim- 
lied  by  muni*  of  Anilitu  Black}  Note  on.  II.  Schmid. 
Bull.  Soc.  Ind.  de  Mulhouse,  Dec.  1897,  411 — 113. 

THB  chocolates  now  obtained  by  diazotising.  and  enriched 
with  colours  by  the  resist  process,  are  not  altogether  -ati- 
factory.  A  simple  means  of  producing  a  solid  choc,  late  is 
to  take  a  finished  D-  Nitraniline  Bed.  pad  in  a  solution  of 
steam  aiiiliue-l'.laek  (prussiate),  and  pass  through  the  small 
Mather  and  Piatt  steaming-chamber.  The  value  of  this 
chocolate  i-  that  il  will  allow  of  discharging  direct,  by  simply 
printing  on  the  /i-Nitraniline  hVsd,  the  white  or  eoloured- 
aco-dischargc  (M.I. .11.)  previous  to  passing  through  the 
Aniline  Black  solution. 

The  />- Nitraniline  lied  is  destroyed  by  the  reducing  action 
of  the  di  -charge,  which,  however,  acts  as  a  resist  to  the 
Aniline  Black 

By  printing  with  sodium  acetate  (which  resist-  the  Aniline 

Black,  hut  has  no  action  on  the  p-Nitraniline  lied)  a  red  is 

produced.  Thus  we  gel  white  and  red  on  a  chocolate 
ground.  The  cloth  is  prepared  in  the  usual  way  with  25  gun-. 
of  /B-uaphthol  1!  per  litre,  dried.  Slid  dyed  with  1  I  grin-,  of 
/■-Nitraniline  per  litre.  After  drying,  pad  in  -team  Aniline- 
Black  bath,  dry  in  the  hot  flue,  and  prim  the  discharge 
colours. 

Steam  10  minutes  without  pi.  --ii.  Pass  through  warm 
dilute  hydrochloric  acid  and  finally  soap. — J.  E.  11. 

Dyed  Discharge  Colours  obtatned  on  Tnumn  Mm-dimf 
discharged  tcith  Sodium  Alutninato,  Note  ost,  Aug. 
Bomann.  Bull.  8oc  Ind.  de  Mulhouse,  Dec.  1897,  mfi 
—407 

lh   operating  as  described,  variously  coloured  disohai 
can  be  produced  mi  tannin  mordant. 

Pad  the  piece  in  tannin  mordant  (10—90  grros.  per 
litre),  pass  through  tartar  emetic,  wash,  dry.  and  print  on 
sodium  aluminate.  Pass  through  the  Mather  and  l'latt 
steamer  at  80  C  for  three  minutes. 

Wash  out  the  thickening  with  ammonium  eld. .ride  and 
again  wa-li 

Dye  at  4o  ( '.  with  such  basic-colour-  as  Methylene  Blue, 
Aui.iuniie,  Bafranine,  Methylene  Green,  Aniline  \  ioli  I 

Alter  dyeing,  pass  through  boiling  water,  if  the  white  be 
not  good. 

Then  dye  again  with  mordant  colour-,  e.g.  \lizarin  (red, 
yellow,  orange),  Persian-berries,  Quercitron-bark,  8kc. 

a i  .  r  tins  dyeing  operation,  a  light  soaping  follow-. 

rtain  shades  il  is  better  to  prepare  the  cloth  with 
sulphate. 1  ml  and  cure  acid,  -teaming,  washing  and  sniping. 

— i.  B.  ii. 

Unit  Woollen  Fabricst  with  Darh-coloured  Shi  ddy ; 
Dyeing  of .     [Shoddy  Unions,  Dyeing  of.]     A.  Keeslef. 

Zeit.  9,  [4],  49— all. 
The    weft    of  the   carded  Is   in   question    consis- 

differently  coloured  shoddies  along  with  more  or  less  white 

wool,  or  even  white  cotton.     The  warp  i-  cotton. 
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These  mixed  class  unions,  on  being  dyed  with  substan- 
tive colours,  remain  unaltered  in  appearance,  and  therefore 
the  colours  always  appear  mixed,  even  in  the  darker  shades. 

To  avoid  too  mixed  an  appearance,  the  dark  ground 
must  be  reduced  to  a  paler  one,  and  the  fabric  must  be  of  a 
uniform  shade.  This  might  be  effected  by  stripping  the 
goods  with  potassium  bichromate  and  sulphuric  acid,  which 
would  make  the  dyeing  still  more  expensive.  But,  even 
without  stripping,  the  cost  of  the  substantive  colours  is  an 
obstacle  to  their  introduction. 

Now  with  these  goods,  cheapness  is  the  chief  stipulation, 
and  to  make  them  appear  of  a  richer  quality  they  must  be 
made  to  feel  somewhat  stiff.  This  stiffness  is  imparted  by 
means  of  tannate  of  iron. 

On  the  other  hand,  goods  dyed  with  substantive  colours 
require  to  be  thickened  with  dextrin,  &c. — a  further  item  of 
expense  which  cannot  be  disregarded. 

The  author  proceeds  as  follows  : — After  stripping  the 
goods  with  sulphuric  acid  (in  this  case  the  shoddy  if  not  of 
such  a  yellow-brown  colour  as  when  stripped  with  potas- 
sium bichromate  and  sulphuric  acid),  the  wool  is  at  once 
dyed  with  acid  colours.  The  goods  are  then  slightly  rinsed 
in  the  same  vat  (after  running  off  the  dye-liquor)  with  cold 
water,  taken  out,  and  washed  in  the  chain  form.  The 
cotton  is  dyed  cold  in  a  fresh  bath,  with  the  requisite 
amount  of  substantive  colour  and  Glauber's  salt. 

However,  it  is  preferable  to  use  the  jigger,  since  less  dye- 
liquor  is  needed,  and  consequently  less  dyestuff.  This 
means  a  reduction  in  expense. 

The  jigger  is  prepared  with  dye  solution  and  4  kilos,  of 
Glauber's  salts  per  100  "litres.  The  goods  are  run  through 
the  cold  liquor  until  the  cotton  is  dark  enough,  e.g.,  1  hour 
for  200  m.  of  material.     The  dye  liquors  are  preserved. 

If  for  the  first  bath  3  kilos,  of  dyestuff  are  necessary,  2| 
kilos,  are  required  for  the  second  bath,  2  kilos,  for  the  third, 
If  kilos,  for  the  fourth,  and  half  a  kilo,  only  for  the  fifth 
and  each  succeeding  bath. — J.  E.  II. 

Felt  Hals.  The  Use  of  Brilliant   Black   in   the  Dyeiny  of. 
C.  A.  Otto.     FSrber  Zeit.  1898,  9,  [4],  52. 

The  hat  bodies,  without  previous  wetting-out,  are  entered  into 
the  boiling  dye-bath,  which  is  made  up  for  25  kilos,  of  goods 
with  2i  kilos,  of  Glauber's  salt,  1^  litres  of  acetic  acid,  900 
grms.  each  of  Brilliant  Black  B  and  E  (B.A.S.F.),  100  grins, 
each  of  Victoria  Yellow  C  and  Patent  Green  W.  (M.  L. 
and  B.). 

Boil  three-quarters  of  an  hour,  then  add  1  litre  of  acetic 
acid  (66°  B.),  well  diluted,  and  continue  boiling  for  half  an 
hour. 

The  black  is  fast  to  wear,  and  gives  the  hat  bodies  a  soft 
handle  and  greater  lustre  ;  it  is  well  dyed  through,  and 
-stands  shrinking  and  pressing  without  being  changed ;  it  is, 
however,  very  sensitive  to  alkalis. 

Hats  which  are  first  dyed  and  then  stiffened  must  be 
rinsed  with  carbonate  of  soda  and  ammonium  chloride  to 
remove  excess  of  size. 

By  this  treatment,  however,  not  only  the  stiffening,  hut 
also  the  dye,  partly  disappear,  so  that  the  hats  require  "to  be 
dyed  again. 

Hats  which  are  first  stiffened  and  then  dyed  are  not  so 
stiff,  and  become  soft  after  wearing  for  some  time.  These 
hats  cannot  be  so  effectively  hot-pressed,  or  the  size  strains 
out,  and  must  then  be  removed  with  sodium  carbonate  or 
ammonium  chloride. — J.  E.  H. 

PATENTS. 

Fibre,  Raw  Jute  ;  Method  of  Improving  the  Colour  of. 
J.  Shearer,  Marvfield,  Dundee,  Scotland.  En"  Pat  2730 
Feb.  2,  1897. 

See  under  V.,  page  240. 

Fibre,  Raw  Jute  ;  Process  for  Improving  the  Colour  of. 
C.  O'Brien  and  J.  Shearer,  Marvfield,  Dundee  En<* 
Fat.  2960,  Feb.  4,  1897. 

See  under  V.,  page  240, 


Dyeing  Apparatus  for  Carded    Wool.     A.  Schmidt,  Lani- 

ficio  di  Gavardo,  Italy.  Eng.  Pat.  4853, Feb.  23,  1897. 
This  apparatus  for  dyeing  carded  wool  wound  upon  bobbins 
(wool-tops),  consists  of  a  vessel  in  two  parts,  the  upper  part 
containing  the  bobbin-holder,  and  the  lower  part,  which  is 
merely  a  continuation  of  the  upper,  acting  as  receiver  for  the 
dye-liquor.  In  the  lower  vessel  works  a  turbine  with  pairs 
of  blades  inclined  slantwise  downwards,  and  iu  the  walls  of 
both  parts  of  the  vessel  are  a  number  of  passages  eommuni- 
catiug  below  with  the  receiver.  Within  these  passages, 
steam  pipes  rise  to  about  one-third  of  the  heislit  of  the 
apparatus,  each  pipe  being  provided  at  the  top  with  a  nozzle. 
When  steam  is  caused  to  pass  into  these  pipes,  the  combined 
action  of  the  turbine  and  the  steam,  forces  the  liquid  in  the 
receiver  into  the  passages,  at  the  top  of  which  it  emerges 
and  is  showered  down  on  the  material  to  be  dyed.  The 
liquid  thus  passes  downwards  through  the  wool  into  the 
receiver,  and  the  circulation  is  repeated.  The  vessel  is  pro- 
vided at  the  top  with  a  marginal  ring,  which  prevents  the 
contents  of  the  bath  from  overflowing.— U.  B.  B. 

Mordanting  and  Dyeing  Animal  Fibre,  Process  of 
O.  F.  Amend,  New  York,  U.S.A.  Eng.  Pat.  30,0381 
Dec.  18,  1897. 

According  to  this  invention,  animal  fibres  are  mordanted 
with  chromium  at  a  low  temperature.  This  is  effected  by 
successive  treatment  with  chromic  acid  and  a  reducing 
agent,  or,  iu  cases  where  the  dyestuff  itself  acts  as  a 
reducing  agent,  by  treatment  with  chromic  acid  alone.  The 
fibre  is  immersed  for  half  an  hour  at  the  ordinary  tempera- 
ture in  a  bath  containing  free  chromic  acid.  The  strength 
of  this  hath  may  vary  from  ^  per  cent.,  when  the  subse- 
quent reduction  is  performed  in  the  mordanting  bath,  to  5 
per  cent.,  when  the  reduction  takes  place  in  a  separate  bath. 
At  the  low  temperature  employed,  all  oxidation  of  the  fibre 
is  avoided.  The  reducing  agent — e.g.,  0  ■  2 — 0  ■  5  per  cent,  of 
sulphurous  acid  on  the  n-eight  of  liquid — is  in  practice 
added  to  the  chromic  acid  bath,  and  the  fibre  further 
worked  in  this  bath  for  i — 1  hour,  after  which  it  is  ready  for 
dyeing. 

When  the  dyebath  contains  a  substance  capable  of 
reducing  the  chromic  aeid,  it  is  not  necessary  to  employ  a 
separate  reducing  agent.  For  instance,  a  black  may  be 
dyed  by  treating  the  fibre  with  chromic  acid  as  above,  and 
then  steeping  for  three  hours  in  a  1  per  cent,  solution  of 
aniline  salt,  the  colour  being  afterwards  developed  in  the 
usual  way  at  any  suitable  temperature,  preferably  at  80°  C. 

— R.  B.  B. 

Mordanting  Animal  Fibre,  Process  of.  O.  P.  Amend, 
New  York,  U.S.A.  Eng.  Pat.  30,039,  Deo.  18,  1897. 
The  mordanting  process  described  consists  of  four  opera- 
tions, as  follows  :— (1.)  The  fibre  is  treated  with  a  dilute 
acid  which  will  not  reduce  chromic  acid,  such  as  oxalic, 
acetic,  or  sulphuric  acid.  By  preference,  a  0-1  per  cent. 
solution  of  oxalic  acid  is  employed  at  a  temperature  of 
about  125°  F.,  and  in  this  bath  the  fibre  remains  for  about 
half  an  hour.  (2.)  The  fibre  is  then  steeped  for  half  an 
hour  in  a  solution  of  chromic  aeid  of  about  ^  per 
cent,  strength,  la  practice,  the  chromic  acid  may  he  "added 
to  the  first  bath,  and  the  temperature  allowed  to  fall 
naturally.  (3.)  An  addition  is  made  to  the  same  bath  of 
0-2  per  cent,  (on  the  weight  of  liquid)  of  bisulphite  of  soda 
and  the  fibre  further  treated  for  half  an  hour ;  the  temper- 
ature during  this  operation  may  vary  within  wide  limits,  but 
must  not  be  raised  to  such  a  point  that  the  fibre  is  oxidised. 
(4.)  The  acid  remaining  in  the  fibre  from  the  above  treat- 
ment is  neutralised  by  washing  in  a  sodium  carbonate 
solution  of  about  T-j  per  cent,  strength  for  half  an  hour, 
the  temperature  being  gradually  raised  to  140°  F.  The 
fibre  is  then  ready  for  the  dyebath. 

It  is  claimed  that  the  process  as  described  is  applicable  to 
animal  fibre  both  in  the  scoured  and  unscoured  conditions. 

If  the  fibre  has  been  previously  scoured  it  is  possible  to 
combine  the  first  two  operations,  adding  the  oxalic  acid  and 
chromic  acid  simultaneously,  and  in  certain  cases  it  may 
also  be  possible  to  dispense  with  the  neutralising  process. 

-  E.  B.  B. 
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Tannin-. intimony  Lake*  of  Polgazo  Di/estuffs  and  BaUi 

■        1 1:,   tuff    on    the    Vegetable   Fibre,   A 

is  for  Dyeing  1'if-t.    O.  Imray,  London. 

The  Farbwerke  rormals  Meister,  Lucius,  and  ISriining, 

Boecbsta  Main,!  rermany.    Eng.  Pat  5259,  Feb.|26,  1897. 

Two  methods  are  described  ol  dyeing  with  the  basic-azo- 

dyestuffs   referred   to  in  Ihe   nth-,  and  both   these  methods 

aplet  and  more   rapid   than   the  ordinary  method  of 

applying  basic   colours   in  three  operations,  ri:..  mordant 

with  tannin,  ti\.  and  dye.     The  new  methods  are  :  — 

The  dyebath  contains,  in  addition  to  the  colouring 
matter,  tartar  emetic  or  other  antimony  salt,  with  or 
without  nentral  salts — e.g.,  salt  and  sodium  Bulphate  -which 
favour  the  attraction  of  colour  be  the  fibre.     After  boiling 

for  one    hour,   an   addition   of  tannin   is    made  to  the  -a 

bath  and  boiling  continued  for  half  an  honr. 

i/,,)  lli.  cotton  is  dyed  with  the  colouring  matter,  with 
or  v.  ithont  the  addition  of  a  neutral  Bait,  and  is  subsequently 
treated  In  a  Beparate  bath  containing  tannin  and  an 
antimony  salt.  Although  a  precipitate  of  antimony  tannate 
will,  of  course,  be  formed  in  ibis  second  bath,  it  is  stated 
that  tbe  affinity  to  the  fibre  i-  evidently  so  great  that  the 

of  antic y   pot   only  does    not    withdraw    the 

colouring   matters  from  the  fibre,  but.  on  the  contrary,  is 
Irawn    from   the   bath   by  the  dyestuffs  in  the 
fibre  which  are  not  yet  fast,  thus  forming  the  fast  tannin- 
antimony  colour-lake  on  the  fibre. — R.  15-  B. 

q  i  mid  Hotting  off,  Impts.  in  the  Method  of,  unit  in 
/In  Preparation  oj   Fabrict  to  bi    Dyed  or  Printed.      .1. 

Waugb,  Bradford,  Yorks.     Eng.    Pat.  t'.-t'.'x,   March  12, 

1 1  is  claimed  that  phenols  or  amines  of  the  aromatic  series, 
especially  phenol  and  cresol,  may  with  advantage  be  em- 
ployed as  partial  or  entire  substitutes  for  soap  iii  washing 
ag-ofl  vegetable  fibres.  It  is  -tated  that  bj  using 
1  kilo,  ol  raw  carbolic  acid  in  400  litres  of  water,  a  better 
result  is  obtained  than  with  16  kilos  ol  soap  in  the  same 
quantity  of  water,  and  that  the  relative  cost  i-  tin . 
in  the  l. Tiner  ea-e  to  five  shillings  and  sixpence  in  the 
latter.  A  higher  temperature  ear  also  be  employed  with 
phenol  than  with  soap,  without  injuring  the  coloui  in  the 
case  ol  dyed  goi 

phi  i.oi  are  to  replace  dune  ;. 
ing  and  fixing  operations,  and  as  a  substitute  for,  or  a*  an 
addition  to,  oil  mordants,  previous  to  dyeing  with  alizarin, 
l;    B.  I!. 

Textile  Staples,  Filaments,  or  Fibres  onTubet  mid  Bobbins; 
Improved    Applianci   for    Dyeing   and    Bleaching       I. 
:,  jim.,  St.   Petersburg,   Russia.     Eng.  Pat,   9011, 
April  x.  1897. 
•pins  pa  ibes  an  improvement  in  the  bleachii 

machines  which  contain  perforated  bobbins  currying 

and   fitted  '"l'P'l   tubes.     I 

pmvement  consists   in  leaving  an  annnlai   spaci    between 
the  bobbins  and  the  supply  tube,  in  ordei  to  afford 
paasage  for  the  liquid.     This  space  is  enclosed  and  n 
hi.  below,  bj  a  shoulda  of  the  bobbin  fittii 
a  shoulder  of  the  tube,  aud  above  by  a  nut  attached   to  the 
bobbin,  screwing  on  a  tl  on  of  the  supply- 

i  ibe   -11.  H  !!• 

Colouring  Yarns,  Impts.  in  Method  of  and  Apparatus  for. 
,     in   rack,  Brooklyn,  I   8.A.     lie 
■J'.',  is'.;.     (I  n. kr  Internal,  i  onvention.) 

Iv  the  colouring  of  carpetyarna  by  means  of  printing  stripes 
of  thickened  colour  upon  thi  yarn  and  subsequently 

remelj  difficult  to  prevent  irregular  '•running" 

itripe  into  the  next,     According  to  this   invention. 

iii  mounted  on  the  carriage  in  I 

of  the  colour- wheel,  the  entire  width  of  the  coloui  stripe  in 

course  of  app  objected  to    i  rubbing  action,  and 

simultaneously  one-half  of   the  adjoining    Streaks    on  either 

side  an  also  subjected  to  'be  action  of  the  spread)  r  i  i  that 

i  the  printi  .1  sti  \  ■  I     thus  -pi.  ad  ovi  i  half  of 

.  oli  adjoining  stripe,  re- .   the  one   printed    previously  and 

i  i..  be  printed   next.     I'    i  bat    uniform 

shading  effects  are  thus  produced. — I!.  IS.  II. 


Marbling,  Mottling,  or  Colouring  Paper  or  Cardboard  oh 
one  8ide  in  the  Paper  Machine ;  An   Improved  Process 
I  ■  for.     Y..    Lehmann,  Fockendorf,   (lermany.      Eng.   Pat. 
2J.117,  ()et.  29,  1K97. 

Tin:  process  consist-  in  conveying  on  to  the  paper  web 
suitable  place  in  the  machine,  by  means  of  a  roller,  spray . 
Or  other  device,  a  mixture  of  coloured    albuminates,    resin 
soap,  or  fat  soap,  with   chemicals,  e.g.,  acids  or  alum,  which 
are  capable  of  precipitating  the  former  substances. 

— K.  B.  B. 

711— ACIDS,  ALKALIS,  AND  SALTS. 

Cryolite:  lis  Minim/,  Preparation,  ami  Utilisation. 
W  C.  Henderson."  Jouru.  Franklin  Inst.  145,  [I], 
47—54 

i  mm  itf.  the  double  fluoride  of  sodium  and  aluminium, 
SNaF,  \l  I ■',.  has  been  found  in  Greenland,  at  Miask  in  the 
Oral  Mountains,  and  more  recently  in  Colorado  and 
Wyoming.  The  only  deposit  of  commercial  importance  is 
that  discovered  in  1811  by  Giesecke,  at  Ivigtut  in  South- 
West  Greenland.  Ivigtutlies  on  the  Arkauk  Fiord  al  a  spot 
20  miles  from  the  8.W.  coast-line  and  8}  miles  from  Isna, 
the  Dearest  Esquimaux  settlement.  The  mineral  i-  easibj 
accessible  for  removal,  no  portion  being  ata  greater  distance 
than  150  feel  from  low-water  line  and  its  general  elevation 
DOl  exceeding  10  feel  from  high  water.  The  greatest  length 
of  the  deposit  extends  in  a  direction  parallel  to  the  -.a, 
and  covers  B  distance  of  about  luO  ft.,  Ion  ft.  of  which  is 
washed  by  the  sea. 

The  deposit  is  mined  by  a  Copenhagen  company,  who 
hold  it  under  a  lease  from  the  Danish  Government.  The 
only  inhabitants  of  Ivigtut  are  the  miners  from  I 
bagen,  and  during  the  summer  season  (April  to  November), 
about  l  in  men  are  employed  in  quarrying,  mining,  sorting. 
and  piling  the  cryolite.  The  drilling  is  done  by  ban. I  and 
the  mineral  dislodged  by  blasting.  It  is  carefully  sorted 
into  two  grades,  Nos  i  and  2,  of  about  99  per  cent,  and  '.i-i 
percent,  respectively,  which  are  taken  to  the  top  of  the 
mine  in  2-ton  cars,  running  on  an  incline  railway  operated 
by  -team.  Here  it  is  formed  into  piles  100  ft  long, 'Jo  ft. 
wide,  and  4  ft.  high  (about  .'17  oubic fathoms).  The  cubic 
fathom  constitutes  the  unit  and  weighs  km;  ton-.     I 

seasonal   output,   the  largest  known,   was     13, tons,  of 

which  10,500  tons  Mere  received  at  Philadelphia,      f/he 
grade  goes  to  Copenhagen,  the  second  to  Philadelphia,  and 

the  |  ol  each    cubic  fathom  mined  aud  shipped  . 

to  the  Danish  Government  All  the  waste  i-  dumped  into 
for  the  purpose  of  building  wharves  and  securing  a 
mole  accessible  anchorage.  Just  before  winter  sets  in,  the 
mine- are  Hooded  with  sea-water  to  prevent  the  arcuinuia- 
of  ice  and  snow  which  would  otherwise  occur,  and  during 
winter,  quarrying  operations  are  considerably  li  6 
After  tl  thaw  sets   in.  the  mines  are  drained    bj 

steam  pumps,  three  weeks  being  required  for  the  puip.ee. 
t  ii  'the  mil  ei  a  Is  usuallj  associated  with  cryolite, 
as  qnarti,  galenite,  pyrites,  &c— are  separated  by  sorting | 
others,  occurring  only  with  cryolite,  and  rare,  are  removed 
in  the  manufacturing    process,   -inc.- they    Buffei    no  change 

under  lb.  treatment  by  which  cryolite  i-  de posed. 

This  treatment  i-  the  well-known  Thomsen  method  for 
the  mannfactun  of  soda  and  alumina  by  calcining  an  intimate 
mixture  of  limestone  and  cryolite.  Other  uses  to  which 
cryolite  is  put  arc  in  the  manufacture  of  aluminium  bj 
trolysia,  wherein  the  cryolite  is  used  as  a  solvent  for  the 
pure  alumina, dissolving  this  substance  to  Ihe  extent  of  "I 
per  cent.,  and  in  the  manufacture  of  cryolite  glass  or  hot- 
east  porcelain.— J.  T,  < '. 

Perchloratss,  Production  of,  by  Electrolysis.     F.  Winteler, 
t  h.  in  Zeir.  22,"  [11].  89— 90. 

Tin-,  formation  of  perchlorates  during  the  olectrolj 
paration  ol    chlorates   of  the    alkalis  or  alkaline   earths,  in 

of  electrodes  of  platinum  or  peroxides,  if 
favourably     influenced    bv    the   following    conditions :  tho 
pr,-   ii,  •    of  an  acid  solution  and    prevalence   of  a   low  tem- 
pi nature  at  the  an.,  le  ■   the  ,  mploj  ment  of  currents  ranging 
between  I  and  1 L'  nmpi  res  per  sq.  decimetre;   and  thi 
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of  highly  concentrated  electrolytes.  Thus,  for  example,  if 
a  neutral  solution  of  potassium  chlorate  (saturated  at  the 
ordinary  temperature)  be  electrolysed  {da  =  8)  without  a 
diaphragm,  and  the  electrodes  cooled  down  to  10°  C 
by  means  of  water,  73  per  cent,  of  the  oxygen  otherwise 
eliminated  is  utilised  in  the  formation  of  perchlorate. 
Under  the  same  conditions  a  yield  of  95  per  cent,  is  obtained 
from  a  saturated  (1:1)  solution  of  sodium  chlorate. 

The  direct  cooling  of  the  electrodes  is  of  prime  importance, 
and  the  apparatus  should  be  so  arranged  that  only  one  side 
of  each  comes  in  contact  with  the  electrolyte,  in  order  that 
the  current  may  be  accurately  regulated.  The  best  output 
is  caused  by  a  current  of  from  8 — 12  amperes,  the  yield 
being  decreased  when  these  limits  are  exceeded.  Chlorates 
are  converted  into  perchlorates  even  in  presence  of  4  per 
cent,  of  alkali,  provided  the  agitation  of  the  anode  and 
cathode  solutions  is  effected  solely  by  the  liberated  gases. 

The  evolution  of  ozone  is  so  considerable  when  concentrated 
solutions  are  employed,  that  the  caoutchouc  fittings  of  the 
apparatus  are  rapidly  destroyed.  On  this  account  the 
process  might  possibly  be  suitable  for  the  technical  prepara- 
tion of  this  gas.  When  carbon  electrodes  are  used  for 
electrolysing  chlorates,  rapid  destruction  occurs  and  no 
perchlorate  is  formed.  No  other  metals  than  platinum  or 
iridium  are  suitable  for  electrodes,  the  ion  003  liberated  at 
the  anode  forming,  in  such  case,  soluble  salts. 

The  conditions  under  which  the  electrolysis  of  dilute 
hydrochloric  noid  into  perchloric  acid  can  be  effected  by 
platinum  electrodes,  as  reported  by  Riche  (Comptes  Rend. 
1858,  348),  are  identical  with  those  already  described,  the 
best  temperature  being  one  at  which  no  gaseous  chlorine 
is  liberated. — C.  S. 

Chromium  Sulphide  and  the  Sulphochromites.  R.  Schneider. 
J.  Prakt.  Chem.  1897,  56,  [22,  23,  and  24],  401—424. 

According  to  Berzelius,  when  chromium  oxide  is  fused 
with  potassium  polysulphide  and  the  melt  extracted  with 
water,  chromium  sulphide  is  left.  The  author  finds  that 
the  principal  product  of  such  a  reaction  is  not  chromium 
sulphide,  but  an  alkaline  sulphochromite.  The  potassium 
compound,  for  example,  is  best  obtained  by  fusing  1  pail 
of  potassium  chromate  with  24  parts  of  potassium  carbonate 
and  24  parts  of  sulphur.  On  treatment  with  cold  water, 
reddish  bluish-grey  crystalline  leaves  remain,  which  are  not 
decomposed  by  the  polysulphide  solution.  These  crystals 
consist  of  potassium  sulphodichromite,  K2S.2Cr.,S:t.  By 
treatment  with  hydrochloric  acid  in  entire  absence  of  air, 
the  corresponding  acid,  H.:Cr4N-,  is  obtained,  the  form  of 
the  crystals  remaining  unchanged.  The  acid  is  very 
unstable,  and  is  at  once  oxidised  by  air  ;  gently  heated  in 
carbonic  acid  gas  it  decomposes  as  "follows:  — 

H3Cr4S,  =  H.:S  +  2Cr,s ; 

If  the  mass  resulting  from  the  fusion  of  chromium  oxide 
and  potassium  polysulphide  be  repeatedly  boiled  with  water, 
the  sulphodichromite  is  decomposed,  and  pure  chromium 
sulphide,  Cr2S„  remains,  as  stated  by  Berzelius. 

If  sodium  carbonate  be  used  instead  of  the  potassium 
compound,  or  if  a  mixture  of  the  two  carbonates  in  equal 
quantities  be  employed,  sodium  sulphochromite,  Na.Cr^, 
is  obtained.  By  the  action  of  hydrochloric  acid  on  this 
salt  in  the  absence  of  air,  the  acid  ILCr.S,  is  formed.  By 
admixture  with  aqueous  solutions  of  "silver  nitrate,  copper 
sulphate,  and  lead  nitrate,  sodium  sulphochromite  is  con- 
verted into  the  sulphochromites  of  the  heavy  metals. 

—A.  C,  W. 
Hydrofluoric  Acid,  Determination  of.     J.  Zellner. 
Monatsh,  fiir  Chem.  1897, 18,  [10],  749. 
See  under  XXIII.,  page  275. 

Acetic  Bacteria,  Contributions  to  the  Knowledge  of  the. 
W.  Henneberg.  Wochenschr.  fiir  Brau.  189S.  15 
[2],  19.  ' 

See  under  XVII.,  page  258. 

Ammonia  and  Hydrochloric  Acid,   Reaction  between  Dry, 
and    the  Vapour  Density  of  Dry  Ammonium  Chloride. 
S.  Gutmann.     Anualen,  1898,299,  [3],  267. 
See  under  XXIV.,  page  283. 


Gas  Liquor,  Distillation  of,  for  the  Production  of  Liquid 
Ammonia.      O.    Pfeiffer.      J.    fur  Gasbeleuchtung     41 
[5],  69.  "'    *±' 

See  under  II.,  page  231. 

Perchlorate    in     Nitrate    of    Soda     [Chili],     Method    of 
Estimation   of.      R.  Selckmann.     Zeits.  f.  anwew    Chem 
1898,  [5],  101. 

See  under  XXIII., page  275. 

Aluminium  Fluoride  as  an  Antiseptic  in  Distilleries. 
H.  Cluss  andH.Feber.  Zeits.  fur  Spiritusind.  21  [11 
2—3.  ' 

See  under  XVII.,  page  258. 

Tartrates,  A  New  Ferment  of;  Bacillus  tarlricus. 
L.  Grimbert  and  L.  Ficquet.  Journ.  Pharm.  Chim 
1898,  7,97. 

■See  under  XXIV.,  page  283. 

PATENTS. 
Ammonia,   An    Improved    Method  of  Producing.     C.   H. 
Mehuer,    Charlottenbure,    Germany.     Eu<*.    Pat.    2554 
Feb.  1,  1897. 

See  under  III.,  page  237. 

Freezing  Mixture,  Improved.  W.  G.  Gregory,  senior, 
Saiford,  Manchester.    Eng.  Pat.  11,977,  May  14,  1897. 

The  mixture  consists  ot  3  parts  of  tincal  (crude  borax), 
4  parts  of  bay  salt,  and  112  parts  of  ice.  As  the  mixture 
slowly  liquefies,  the  liquid  is  drawn  off  by  a  properly  designed 
tray  and  channel,  to  cool  and  sweeten  the  air  in  refrigerating 
chambers,  &c. — E.  S. 

Nitric  Acid  Condensers,  Impts.  in.  J.  V.  Skoglund, 
Bayoune  City,  New  Jersev,  U.S.A.  Eng.  Pat.  2-'  8ie' 
Oct.  5,  1897. 

The  vapours  from  the  still  are  admitted  to  the  iower  part 
of  a  tower  or  chamber,  having  a  false  bottom,  and  packed 
with  pieces  of  glass,  pottery,  or  the  like,  and  kept  at  such  a 
temperature  that  but  little  condensation  can  take  place. 
From  the  top  of  the  tower  the  vapours  are  conducted  to  the 
bottom  of  a  second  similarly  packed  and  heated  tower, 
whence  they  ascend  into  a  condensing  pipe,  which  is 
horizontal  except  at  the  bends,  and  is  cooled  by  a  water 
spray,  and  then  pass  into  a  cooled  porcelain  vessel  having 
an  exit  for  uncondensed  gases,  and  a  return  pipe  leading 
from  the  bottom  to  the  top  of  the  second  tower.  As  strong 
nitric  acid  boils  at  a  lower  temperature  than  a  weaker  acid, 
the  latter  condenses  in  the  first  tower,  and  the  former  in  the 
second.  The  acid  that  condenses  in  the  cooled  tube, 
together  with  the  red  gases  and  impurities,  runs  back  upon 
the  pieces  of  acid-proof  material  in  the  towers,  flowing  over 
them  in  "  thin  films"  to  the  bottom,  while  the  heat  of  the 
ascending  gases  and  vapours  acts  to  drive  off  the  red  gases, 
chlorine,  &c,  while  colorless  nitric  acid  condenses.  It  is 
stated  that  "chemically  pure  white  nitric  acid  is  produced 
in  one  operation  and  without  loss  of  acid."  Air  is  admitted 
to  the  towers,  and  the  acid  is  drawn  off  from  the  bottom  of 
these  by  trapped  pipes.  Certain  parts  ot  the  apparatus  are 
made  of  pure  lead,  which  is  stated  to  be  but  slightly  acted 
upon  by  the  acid  vapours. — E.  S. 


VIII.-GLASS,  POTTEET,  ENAMELS. 

Glass,  Fusible  Colours  for.     Sprechsaal,  30,  [40], 
1160—1161. 

These  colours  are  prepared  by  fusing  the  materials  (flux 
and  pigment)  in  a  Hessian  crucible  until  the  mass  is  clear, 
and,  after  stirring  with  a  hard  earthenware  rod,  pouring 
into  water,  the  pulverised  mass  being  finally  ground. 

Fluxes. — (1)  (Rocaille  flux)  sand,  5  parts;  minium, 
15  parts.  (2)  Sand,  10  parts  ;  calcined  borax,  10  ;  minium, 
10  parts.     (3)   Sand,  3  parts;  borax,  3  ;  minium,  6;  nitre, 

1  part. 

Yellow  Colours. — Chrome :  Flux,  15  parts ;  lead  chromate, 

2  parts      or   flux,    10   parts;    barium    chromate    2    parts. 
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/.',  Want  Yellow:  Fiux,  35  parts ;  lead  chromate,  3  parts; 
barium  chromate,  2  parts.  Greenish-yellow  :  Flux,  I"  parts; 
silver  clir  imatt-',  1  part.  .Xtiphs  Y.llow:  Flux,  14  part-; 
potassium  antimoniate,  2  parts.  A  similar  citron  yellow  is 
obtained  from  i  Box,  25  pan-  ;  potassium  antimoniate, 
3  parts;  ferric  oxide,  1  |nrt 

Blue  ( ''ilniirs. — The  cobalt  compounds  employed  must  be 
pur.-.  A  Bpecial  flax  composed  ol  sand,  2  pans ;  minmm, 
•i ■  borax,  - ;  and  potassium  bitartrate,  I,  is  use  I.  anda  blue 
frit  of  sand.  I  parts;  borax,  :i  ;  potassium  tartrate,  2;  and 
cobaltous  phosphate,  S  parts,  gives  good  results;  I  |>  in  <>t 
mixed  with  8  I  i  6  parti  ol  flux  giving  shades  ranging 
bom  dark  to  light  blue.  Sky-blui  :  Flux,  IS  parts;  blue  frit, 
■_'  ;  sine  «  nite,  I  pari  Deep  Blue  i  Flux,  8  parts:  cobaltous 
carbonate,  I  part,  Light  Blue:  Flux,  15 parts;  cobaltous 
le,  !  part.  Azure  Blue:  Flux,  7  parts;  cobaltous 
oxide,  i  part;  zinc  white,  2  pins.  Turquoise  Blue: 
i  obaltooe  oxide,  t  parts;  sine  oxide,  1  ;  and  calcined  alum, 
10  parts,  fused  'with:  sand,  SO  parts;  borax,  25  ;  minium, 
60  parts.  Greenak-bhu  ■  Flux,  10  parts;  zinc  oxide,  1  ; 
cupric  oxide,  0*5;  antimony  oxide,  0*2;  cobaltous  oxide, 
i  part.  Royal  blue:  Sand,  2  parts;  potash.  4  ;  cobaltous 
oxide,  -  parts;  fused,  mixed  with  Kocaille  flux.  .">  parts,  ;ind 
fused  over  again. 

i  -Chrome-green  .-    Flux,  f>  parts  ;   chro- 

mium oxide,  l.  Yellou  /"  «:  Same  proportions  with 
1  pari  of  lead  chromate.  Sap-green  :  Sand,  10  parts  ; 
borax,  6;  minium,  ti  ;  cupric  oxide,  1;  chromium  oxide, 
if.",.  Blue-green  i  Flux,  12  parts;  chromium  oxide,  -; 
cobaltous  oxide,    l  ;    sine   oxide,  I.     Dark  Green  :  Flux, 

i  parts  ;  chromium  oxide,  2  :  cobaltous  oxide,  2  ;  or  (1,  2, 
and  l  parts  respectively.  Copper-green:  Flux,  6  part-; 
cupric    oxide,    1  ;    chromium   oxide,    0*5.      Black-green: 

Flux,    12    part-;    chromium    oxide,    1    ;    CObaltOUS    oxide,     1. 

,  shades  can  also  he  prepared  by  mixing  cobalt  blue 
and  antimony  yellow  fusible  colours. 

//,  |  ,,  , id  i  iolei  Colours.— Gold-purple  is  used  for  rose- 
reds  and  (precipitated)  ferric  oxide  for  ordinary  rods, 
produced  hv  tins  oxide  changes  from  orange 
red  to  red,  dark  violet,  and  brown,  as  the  intensity  of  the 
firing  increases,  it  requires  watching  in  order  that  the 
desired  -had,-  may  not  be  exceeded.  Occasionally  zinc 
oxide  or  alumina  is  mixed  with  the  ferric  oxide,  -f  parts  of 
i,  rric  Bulphate  being  calcined  with  2  parts  of  sine  sulphate 
or  3  of  alum. 

Light  Red.  —Flux,  8  parts;  ferric-zinc  oxide,  1  part. 
Red*  Flux,  10  part-;  ferric-sine  oxide,  2.     Orange-red: 

Flux,  1  I   part-  ;    yellow  ferric  oxide,  '.'  ;    red  ferric  oxide,  S  j 

antimony  oxide,    I    part.     Yellowish-red:  Flux,  18  parts; 
red  ferric  oxide,   2;  lead  chromate,   I   part.     Dark  Red: 
Flux,  6  parts  ;   red  ferric  oxide,  !. 
The    -i    beautiful    rose-red    tints    arc    obtained    with 

the  so-called  purple  of  Cassias.    .')  grow,  of  cold  are  dii 

solved  in  40  firms,  of  hydrochloric  acid  and  10  grins,  of 
nitric  acid,  the  gold  chloi  ide  Ten,  Lining  after  the  evaporation 
,,t  the  solvent   being  re-dissolved  in  2  litre- of  water  and 

thrown  down  by  the  gradual  additi if  a  solution  of  10  grms. 

,,i  no  in  in  grms.  of  hydrochloric  acid  and  1 5  grms.  of  nitric 
acid,  diluted  with  500  grms.  of  water.  The  carmine- 
coloured  precipitate  is  thoroughly  washed  and  stored  in  a 
Bask.  Cormtw ■»,./  .  Purple  Box  (composed  of  -and. 
in  parts  ;  borax,  I  ;  pota-sium  carbonate,  4  ;  minium, 
g  pan- 1,  20  pari-;  gold- purple,  1  part.  Purple-red  : 
Turpi.    BuX,  18  I    gold  purple,  1   p.irt. 

Violet  Shadi  i  are  prepared  from  manganic  oxide  alone  or 
mixed  with  violet  ferric  oxide;  finer  qualities  from  gold 
purple  with  inane. niii'  ,,r  cobaltic  oxide. 

Uangant  m  Viol*  t.  -8and,  10  part- 1  borax.  6  :  minium, 6  ; 
mangnnia   oxide,  -i .    fused   together.     Blue-violet:   Same 

(lux     with      mflnganic     oxide,    2*5    part-    ;     cobaltic     oxide, 

0' 25  part     Purple-violet;   Purple  flux,  !0;  gold-purple,  1 ; 

cobalt  blue,  i  part.    Flesh   Tints:  Iron-red,  2  ;  purple-red, 
purple  flux,  5  pin-;  or  l.:',  and  i  parts  respectively. 
Brown  and  Black  Colours, — Ochre,  brown  ferric  oxide, 

or  ferric  chromate  is  u-ed  for  brown-.  Red-brown: 
Flux,  B0;  ferric  chioinate,  :,  parts  (from  red  ferric  oxide). 
Sepia-brown:     Flux,    80;    brown     ferric    oxide,     4;    lead 

chromate,  l  part.     Dark   Brown:  Flux.  24;  dark  brown 


ferric  oxide,  3;  lead  chromate,  1:  or  flux,  :tn  ;  ferric  sul- 
phate, 4  ;  manganic  oxide,  1  :  cobaltic  oxide,  ii-.'i  part. 

Black. — Sand,  10;  borax,  6  ;   minium,  10  parts;  cobaltic 
oxide,  .'i  ;  maoganic  oxide,  .')  parts.      ])■  , p  Black  :   F'luv 
iridium  oxide,  1  part. — C.  S. 

Stoneware,  Cracking  of,  in  the  Muffle.     P.  Hermann. 
-      ichsaal,  30,  [46],  1342— 1313;  [47],  1370— 1371. 

Tin:  tendency  of  stoneware  to  crack  when  tire  I  in  muffle 
furnace-  for  the  purpose  of  fixing  over-glaze  pigments 
due  to  several  causes,  all  the  result  of  defective  manipula- 
tion. In  the  first  place,  an  excessive  ten-ion  of  the  glaze, 
due  to  the  injudicious  adjustment  of  the  rel  itive  cc-effici< 
of  expansion  of  glaze  and  body,  will  cause  the  ware  to 
break.  Secondly,  an  excessive  admixture  of  quartz;  the 
sufficiently  ground  quartz;  insufficient  tiring  in  the 
tir-t  kiln;  oran   immoderate  thickn  ,  will  pro- 

'duce  the  same  re-ult,  the  three  tii-i  nam  I  defects  resulting 
in  the  production  of  Insufficiently  cohesive  ware,  to  which 
the  fissures  developed  in  ihe  glaze  under  the  influence  of 
the  hat  of  the  motile  will  extend  —particularly  when  the 
glaze  i-  unduly  thick — the  contraction  of  the  glaze  then 
tearing  the  bodj   of  the  ware  asunder. 

Finally,  it  the  muffle  be  heated  too  quickly  at  the  ontset, 
the  detects  already  existing  in  the  ware  will  he  intensified, 
with  the  result  thai  the  piece-  will  readily  craze 
from  the  irregular  expansion  produced.  This  is  particularly 
the  case  with  ware  of  irregular  density,  due  to  an  excessive 
proportion  of  plastic  clay,  which  necessitates  a  moderate 
temperature  in  the  first  kiln,  the  re-ult-  of  which  are 
imperfect  shrinkage  and  corresponding  inequality  in  the 
density  of  the  piece. — ('.  s. 

Stonewart .  Fired,  Engobagt   Decoration  on.     1'.  Hermann, 
Sprechsaal,  30,  [50],  1 401  — l  II 

The  chief  drawback  to  the  application  abase"  to 

unbaked  stoneware,  viz.,  the  ri-k   of  -:  i  shape  of 

the  pieces  in  the  soft  state,  is  overcome  by  reserving  the 
decorative  work  until  the  biscuif  stage  i-  reached.  There 
i-  then  no  difficulty  in  getting  the  engobage  to  adhere,  the 
porosit]  "i  tin- wire  being  sufficient  for  this  purpose,  pro- 
vided the  piece-  are  freed  from  du-i.  The  question  of  the 
relative  shrinkage  of  the  biscuit  "ware  and  the  overlay  is 
one  of  -light  importance,  and  i-  found  to  be  altogether 
negtfgenble  in  pre  itict  I  rreater  cohesion  between  the  two 
masses  can  be  secured  b_\  ug  with  the  engobage 

a  proportion  of  Buz  or  glaze,  which  acts  a-  a  cemenl  when 
fired,  i  nder-glaze  pigments  may  he  used  for  coloured 
engobage  bodies;  or,  in  the  ease  of  red-  and  browns, 
ochrcou-  clays,  without  flux,  are  employed.  For  example, 
a  brick-red  engobage  bod}  is  prepared  from:  fat,  white- 
burning  stoneware  clay,  10  parts  (bj  n  ellow- 
burning  crucible  clay,  35  pin-:  white  quarts  sand,  100 
part- :  red-burning  ocbreous  clay,  20  part-;  whilst  a  dark 
brown  is  furnished  by  quartz  sand,  50  pan-;  red-burning 
ocbreous  clay,  25  parts;  ferruginous  mat  oxide,  ''■• 
parts.     Fineness  of  division   is  essential   to  success.     'The 

firing  temperature  for  the  above  mixtures  is  9  I, . 

and   where  greater  beat   is  to  be  applied,  the  tendem 
tl hie  to  darken   in  colour  i-   counteracted   by  un  ad- 
mixture of  alumina. 

For  white  engobage,  white  stoneware  body   mixed  with 

white  glaze  i-  used,  and  for  blue-,  green-,  ro-c-reds,  &c, 
the  body  is  mixed  with  about  g.'i — :!.">  per  cent,  of  under- 
glaze  pigment  and  l"  i:,  per  cent,  of  Btoneware  glaze,  the 
exact  proportions  varying  according  to  the  shade  desired. 
For  pale  blue,  the  pigment  i-  prepared  from  ammonium 
alum,  2,500  parts ;  alumiuium  sulphate,  2,500 ;  cobalt  oxide 
900,  fused    together,    I    part    of  the    product    being    mixed 

with    3    ol    drj     SI ware    body    and    10  . —  15     per    c. hi 

of  white  glaze.     For  rose-red,  4   pan-  of  pink-red  under 
•   colour,  12  part-  of  dry  body,  and   the   above  propor- 

of  "laze,  make  a  typical  engobage. 

I  h,  001  ering  applied  should  lie  as  thin  a-  p,,s-ible— as  a 
rule  not  more  than  hall  the'  thickness  of  the  engohagc  on 
unb.'ke  I  ware  ;  but  where  fluxes  are  u-ed.  the  layei  ma]  I  I 
thicker  — a  condition  which  allows  of  the  exercise  of 
economy  in  the  u-e  of  the  pigment-,  darker  -hades  being 
produced  by  applying  a  thicker  contiug  of  engobage.— C  8. 
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PATENTS. 

Enamelling  Glass  Plates,  ami  their  Application  to  Walls 
and  Ceilings  for  Decorating  or  Covering  same  ;  Impts. 
in.    N.  B.  Grille,  Brussels.     Eng.  Pat.  23,807,  Oct.  15, 

1897. 

Plates  of  glass  are  coated  on  one  side  with  hot  enamel 
and  then  gradually  heated  in  a  furnace  at  a  temperature 
sufficient  to  cause  the  enamel  to  firmly  combine  with  the 
glass.  Clear  glass  can  be  thus  rendered  opaque  or  semi- 
opaque  in  any  colours,  or  imitations  of  marble,  or  frosted 
or  cracked  surfaces,  &c.  can  be  produced.  The  enamel  is 
put  on  with  a  rough  surface  to  admit  of  its  adhering  to  the 
surface  of  the  wall  to  he  covered.  In  lining  walls,  &c.,  the 
joints  between  the  plates  are  concealed  by  edgings  of 
enamelled  glass.—  H.  II.  B.  S. 

China  Ciai/,  Improved  Method  of  and  Means  for  the 
Dn/ing  of.  A.  C.  Tulloeh,  Ealing,  W.  Eng.  Pat.' 
21,505,  Oct.  22,  1-897. 
The  china  clay,  after  its  removal  from  the  settling-tanks, 
is  spread  out  upon  trays  in  a  chamber  heated  by  hot  air, 
and  having  a  controllable  exit  orifice  The  trays  are 
removable,  enabling  them  to  be  inserted  and  withdrawn 
as  required. — H.  II.  B.  S. 

IX.-BOILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

Blast -Furnace  Slag  after  Treatment  with  Nitric  Acid,  as 
an  Addition  to  Hydraulic  Cement.  A.  l>.  Elbers.  Eng. 
and  Mining  J.  1897,  64,  [23],  664.  (Sea  also  this 
Journal,  1897,  680,  800,  and  915.) 

The  author,  in  previous  articles,  has  shown  why  an 
admixture  of  prepared  slag,  though  very  beneficial  in  its 
ultimate  results,  is  apt  to  have  the  effect  of  slightly 
lowering  the  initial  strength  of  a  cement,  i.e.,  the  resistance 
to  tension  and  compression  which  the  cement  acquires 
within,  say,  from  one  to  seven  days  after  being  gauged. 
This  defect,  however,  it  is  stated,  can  be  overcome  by 
trtating  the  prepared  slag  with  an  aqueous  solution  of  i 
sodium  carbonate,  about  0"  5  per  cent.  oH  X:i  .<  'o  rendering 
the  slag  so  efficient  that  a  suitable  admixture  of  it  with 
Portland  cement  is  apt  to  raise  the  tensile  strength  of  the  I 
i  alter,  50  to  100  lb.  per  square  inch  at  a  seven  flays' test. 
The  prepared  slag  is  "  alkalised  "  by  moistening  it  with 
about  as  much  of  the  sodium  carbonate  solution  as  it 
can  absorb,  the  strength  of  the  solution  being  regulated 
accordingly.  The  slag  absorbs  by  capillary  attraction, 
and  can  retain  about  20  per  cent,  of  water ;  hence  a  ! 
2' 5  per  cent,  solution  applied  in  that  proportion  will 
impregnate  the  slag  with  an  amount  of  bydrated  carbonate 
equivalent  to  0-5  per  cent,  of  Na^CO,.  The  water  of  the 
solution  that  the  slag  has  absorbed,  evaporates  readily  at  j 
ordinary  room  temperature  (70°  F.) ;  the  slag  treated  with 
alkali  does  not  clog  much,  and  it  falls  easily  apart  after 
becoming  completely  dry.  It  appears  to  be  more  practical 
and  certainly  less  expensive  to  treat  the  slag  while  it  is  still  | 
in  the  leaching  vats,  and  after  it  has  been  reduced  to  a 
semi-dry  state  ;  but  in  this  case,  a  stronger  solution  would 
be  required,  as,  of  course,  much  less  of  the  solution  would  : 
be  absorbed.  Dry-mixing  of  the  alkali  with  both  the 
prepared  slag  and  the  cement  was  tried,  but  did  not  answer. 
the  cement,  after  setting,  retaining  a  large  proportion  of  the 
alkali  in  some  spots  and  very  little  in  others,  and  its  working 
therefore  being  more  or  less  irregular  and  unreliable. 

The  author  considers  that  it  is  much  more  desirable  to 
produce  a  high  initial  strength  by  the  above  method,  which 
is  in  every  respect  harmless,  than  by  the  rather  common 
practice  of  overtiming  Portland  cement,  which  is  certainly 
fatal  to  its  durability.— A.  S. 

Cement,  Testing.  F.  Schott.  Chem.  Zeit.  l!ep.  22  [4],  28. 
The  report  (drawn  up  by  the  author)  of  the  committee 
appoiuted  by  the  German  Association  of  Portland  Cement 
Manufacturers,  to  establish  uniform  methods  of  testing, 
contains  the  results  of  the  experiments  made  on  the  subject. 


It  appears  from  the  tensile  and  compression  tests  on 
28  days'  old  blocks,  that  the  variations  were  greater  in  the 
case  of  1  :  1  cement  and  sand  mixtures  than  when  the 
proportion  1  :  3  was  employed ;  and  also  that  the  personal 
equation  is  a  considerable  factor  influencing  these  varia- 
tions. Owing  to  the  great  influence  of  the  proportion  of 
water  on  the  strength  of  the  morlar,  a  more  exact  method 
of  performing  this  determination  is  desirable. 

It  is  proposed  that  in  place  of  fixing  the  number  of 
meshes  and  gauge  of  wire  for  the  sieves,  the  dimensions 
of  the  actual  apertures  should  be  standardised.  The 
Amsler-Lafont  compression  testers  are  said  to  have  yielded 
concordant  results  at  the  various  testing  stations. — O.  S. 

Cement  Testing,  Causes  of  Differences  in  the  Results  of. 
M.  Gary.  Mitt,  aus  den  Konigl.  tech.  V ersuchsanst.  zu 
Berlin,  1898,16,  [1],  1  —  87. 
Owing  to  complaints  of  certain  firms  in  the  cement  trade 
of  the  unfavourable  results  of  the  Usts  made  at  the  Royal 
Technical  Institute  at  Berlin,  an  exhaustive  series  of 
experiments  were  carried  out  with  the*  view  of  drawing  np 
better  regulations  for  testing  samples.  The  principal 
results  and  recommendations  are  as  follows: — 

Normal  cement  mortar  (1:3)  suffers  deterioration  if  the 
operation  of  mixing  is  prolonged  beyond  three  minutes. 
Mixing  by  means  of  a  machine,  such  as  Stembrtick's,  which 
mixes  the  mortar  without  grinding  the  sand,  is  to  be  pre- 
ferred to  mixing  by  hand. 

The  proportion  of  water  used  in  mixing  greatly  influences 
the  hardness  of  the  cement,  and  it  is  desirable  that  more 
specific  directions  should  be  issued  on  this  point. 

The  normal  sand  should  be  carefully  washed  before  use, 
and  should  not  contain  more  than  0  09  per  cent,  of  loamy 
or  earthy  matier.  Some  fixed  relation  between  the  propor- 
tions of  the  finer  and  coarser  particles  should  be  agreed  to. 
For  oiling  the  moulds,  a  mixture  of  three  parts  of  rape  oil 
and  one  part  of  petroleum  has  been  used  advantageously. 

As  the  hardness  of  the  mortar  is  greatly  influenced  by  the 
degree  to  which  it  is  pressed  into  the  moulds,  the  quantity 
put  into  the  moulds  should  in  every  case  be  weighed. 

The  stamping  out  of  cubes  of  neat  cement  is  beset  with 
difficulties,  and  special  directions  should  be  issued  for 
carrying  out  this  test. 

If  the  mixing  is  made  by  hand  with  a  trowel,  the  greatest 
solidity  will  be  obtained  by  consolidating  by  150  blows  with 
a  2-kilo.  hammer.  An  average  rapidity  of  50  blows  pet 
minute  is  recommended. 

Briquettes  for  testing  tensile  strength  and  resistance  to 
crushing  should,  as  far  as  possible,  be  of  uniform  solidity, 
and  should  be  faced  up  smooth  ou  the  upper  surfaces. 

Briquettes  for  tensile  strength  should  not  remain  longer 
than  half  an  hour  in  the  moulds,  but  those  intended 
for  the  crushing  test  should  be  allowed  to  remain  24  hours. 
Cements  which  set  slowly  must  be  suffered  to  remain 
quite  undisturbed  during  the  setting.  Freshly  made 
briquettes  must  be  carefully  protected  from  draughts  of  air 
or  from  drying. 

The  water  used  for  mixing  Portland  cement  briquettes 
should  be  of  uniform  temperature.  Warm  water  gives  more 
favourable  results  than  cold.  The  influence  of  tempera- 
ture, however,  varies  with  the  characteristics  of  the  cement, 
though  it  is  about  the  same  upon  tensile  strength  tests  as 
upon  crushing  tests. — II.  H.  B.  S. 

Timher,  American  Forest.     Papier  Zeit.  22,  [101],  3616. 
See  under  XIX.,  page  263. 

PATENTS. 

Cement,    Impt.     in    the    Manufacture   of.     Petrilite.    Ltd.. 

London.     From  J.  Steiger,  Athens.     Fug.    Pat.  29,212, 

Dec.  19,  1896. 
The  claim  is  for  a  process  for  manufacturing  a  cement  con- 
sisting of  specially  prepared  magnesium  chloride1,  magnesia, 
and  a  salt  of  lead. 

For  instance  :  35  parts  of  magnesium  chloride  are  boiled 
with  a  little  water  for  8  to  10  hours,  with  continual  agitation, 
until  the  mass  becomes  of  a  pasty  consistence.  The  mass, 
after  cooling,  is   then  ground   to  a  fine  powder,  aud  mixed 
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w ith  B  i  i .rirt-  of  finely  powdered  magnesia,  and  5  pari-  of 
u  powdered  lead  -alt.  Booa  as  the  acetate. — A.  s. 

Refuse,  Solid,  of  Breweries,    Distill:  h,  Sugar, 

Poudrette  Factories,  and  the  like  .-  .1  Proa  i  -  for  I  'tilising 
the.  Am  Weickmann,  Munich.  Bug.  Pat  8900,  Feb.  l't. 
1897. 

The  refuse  is  treated  with  soda  lye.  and  the  pulp  bo  pro- 
I  mixed  with  different  kinds  of  firn-1  \  powdered  resins. 

The  lye  is  then  washed  onl  with  water,  the  wan  i  remaining; 

pressed  out, and  the  residual  mass  <1  ri«-<l  in  a  vacuum  drying 

apparatus,   and  finally  pressed,  while   warm,  into  moulds. 

The  material  is  then  used  for  lath-,  panels,  wall-coverings, 

&C-H.  II.  B.  S. 

Artificial  Stone,  Impts,  in  the  Method  of  and  Means  for 
Making.  <i.  I  Ihristie,  Hull.  Eng.  Pat.  6525,  March  12, 
1897. 
t  i  mini  and  sand,  or  any  of  the  ingredients  usually  em- 
ployed in  the  manufacture  of  artificial  stone,  are  used,  but 
instead  of  the  full  quantity  of  water  being  added  at  oner, 
only  just  sufficient  is  used  to  allow  of  the  mass  being 
moulded.  The  moulded  mass  is  then  immediately  turned 
out,  and  sprayed  with  water  or  steamed.  The  result  is  a 
rough  surface  almost  undistinguishable  from  natural  stone. 

—  II.  II.  H.  S. 

Artificial  Stone,  Preservative  Paint,  mid  other  analogous 
\falerials i  Impts.  in  the  Manufacture  of.  I..  Grote, 
Landberg-on-Leoh,  Germany.  Eng.  Pat.  17,142.  Sept. 
12,  1893.     8rd  Edit.     (See  This  Journal  1894,255.) 

Thk  patentee  u-es  various  combinations  (according  to  the 
purposes  intended)  of  chloride  of  magnesium,  acetate  of 
lead,  plumbate  of  lime,  baryta  or  Btrontia,  magnesite  waste 
from  the  manufacture  of  carbonic  acid,  and  water.  To 
these  are  added  filling  materials,  Buch  as  ••  slag  wool,"  sand, 

gravel,  clay,   or  other  mineral   matter,  w I,   wood  pulp, 

wood  shavings,  paper,  or  similar  materials. — II.  II    B.  S. 


X.-METALLURGY. 

I  Metallurgical],  The  Sulphur  Content  of .  0.  Sim- 
rsl b.     3tahl  u.  Eisen,  18.  18;  i  hem.  Zeit.  Rep.  22, 

The  main  source  of  the  sulphur  in  coke  is  the  iron   pyi 

in  tin il.  sulphates  being  present  only  in  Mini!  amount. 

The  pyrites  is  reduced  to  l  i  -  and  85  per  cent,  of  the 
sulphur  is  liberated,  no  that  when  the  yield  of  coke  attains 
75  per  cent.,  the  ]  i  sulphoi  content  is  the  same  as 

that  of  the  coal.     If  Ke.s..  or  Feti  is  formed,  the  proportion 

of  sulphur  in  the  product  i-  correal lingly  reduced.    The 

liberated  sulphur  may,  however,  be  fixed  by  the  ash-con- 
-tituent-,  iron,  lime,  and  magnesia,  in  »l  ich  .vent  a  Ini 

proporti I  tins  element   may  exist  in  the  coke  than  in 

the  original  coal.  When  the  ooke  is  quenohed,  some  of 
the  sulphur  —  though  in.  rely  a  trifle    -  is  expelled. 

I  l  c  injur-  effi  cted  in  the  blast  furnace  bj  the  sulphur  in 
the  coke  consists  in  reducing  part  of  the  iron  to  Bulphide. 
i  ombat  this  aud  to  remove  the  sulphur,  greater  heat  is 
n  qu  red  to  the  pri  jeni  i  ol     ilioa  and  inai 

an  excess  of  lime  —the  latter  to  maintain  the  basic  character 

of  the  slag,     The  influent t   sulphur  on  the  yield  ol    i..i 

in  a  blast  furnaee  turning  out  80  tons  per  diem, ie  such  that 
the  use  of  coke  with  i  '5  per  rent.  instead  of  i  pel  cent  of 

sulphur    "ill    entail    an    annual    loss   of  al i'he 

pi lontenl  of  German  coke  is  I  pi  i  cent 

_C  S 

Steel,  Siemens- Martin  Proa  r,  (  n  of  Imperalori's  Method 
in.  P.Klein.  Kigaer  Ind.  Zeit  1897,23,  837 ;  (hem. 
Z.  it.  Kep.  1898,  22,  [8],  Ifi. 

I  Mii:nii\i>  on  the  utilisation  of  finely-divided  iron  ore 
were  tried  bj  the  author  at  the  Bogoslawski  Works  in  the 
Oral.  Treatment  iu  the  blast  furnace  gave  results  that 
were  commercial!!  unsuccessful,  but  application  in  the 
form  of  briquettes  in  the  "pen  hearth  was  more  satisfactory, 
finally,  pig  iron  with  about  67  percent,  of  Ion  carbon 
■  ip  hs  i  be  n  charged  \  but,  owing  to  difficulties,  iron 


ore  had  been  substituted  for  the  scrap.  This  ore  had  added 
greatly  to  the  quantity  of  slag  produced,  and  had  thus 
interfered  with  the  action  of  the  flame.     Th  iim>d 

i   pi  r   i    i:'    ol    I      I  I  .  un.l  required  an  addition  of  9"6 
or  19*3  per  cent  of  carbon  to  efl  ding 

i  1 1  was  to  be  formed.   In  applying  the  Imperatori 
pnces»,  ore   and  charcoal  were   mixed  dry,  and  then  m 
u]i  to  a  paste  with  slaked  lime,  and  formed  into  briqui 
weighing  15— 16  lb.,  which  were  air-dried  aud  heated.     On 

ling,  these  retained  their  original  shape,  but  consisted  of 

a  porous  mass  resembling  spong\  iron,  containing  about 
018   per  cent.  ('.     When   the  pi  rhich 

should   correspond   to  the   formation  of  C< '.   was  reduced, 
more  slag  was  formed,  and  with  a  certain  minimum  propor- 
tion of  carbon,  the  Blag  did  not  separate  from  the  spongy  iron 
even  at  a  continued  white  heat.     The  trial-  on  a  ii 
showed  that,  whereas  the  original  pig  and  scrap,  or  pig  and 

processes  gave  a  loss  of  at  least  15  per  cent,  bj  weight, 
the  Imperatori  process  showed  a  gain  ol    10  per  cent. 

— w.  G.  M. 

/run  Plates  and  Tubes  that  have  Failed  in  Use,  Com- 
fion  qf.     Finkcncr.     Mitt,  bus  d.  k.  tech.  Versuchsanat. 
zu  Berlin,  I  197,  15,    S],  877-  B78. 

A\  m  v f  12  samples  of  boiler  plates  or  tubes  are  given, 

all  of  which  samples  had  failed  b>  corrosion  when  in  use. 
the  pitting  being  generally  quite  local.  The  percentage  of 
carbon  in  these  ranged  from  0*03  to  0*31  (average,  0*08), 
that  of  Bilicon  from  0  to  0*89  (average,  0- 01),  of  phos- 
phorus from  no',  to  0*809  (average,  0*  102),  of  sulphur 
from  ii'iil  to  0*10  (average,  0*04),  of  copper  from  0  to 
0*27  (average,  0'12),ol  nickel  from  0  to 
0*05),  and  of  manganese  from  0*05  to 0*88  (average, 0*33) 
per  cent.  ( if  all  these  specimens,  which  exhibited  but  slight 
power  of  resistance  to  chemical  attack, there  was  not 
that  was   pom    in  manganese  and  phosphorus  ;  and  of  two 

new  tubes  from  the  same  works,  on intained  0"8I   p«-r 

r,  ni   of  Mn  and  was  stroi  gly  corroded  in  -pots  l>\  sulphuric 

I,  whilst  thi   o  lined  onl'  0*09  percent,  of  Mn 

and  resisted  attack.     Hence,  ii  would  seem  thai  these  two 

elements  are  responsible,  directh  oi   indirectly,  for  the  want 

si -tancr  to  oxygen  and  water  at  comparative!'   elevated 

temperatun  -      W.  G.  M. 

Math  Smelting  al  the  Hull  Vim      British  Columbia, 
ft  B.  Sedley.     Eng.  and  Mining  J.  i  ^'.'7,  61.    24  ,695. 

Tin    matte-smelting  furnace  in  use  at   the  works  connected 

with  the  Hall  mines  in  British  Columbia,  is  probablj  the 
largest  furnace  of  it-  kind  in  the  world,  and  from  the  time 
it  was  staited.  on  Sept  Ith,  up  to  Nov.  5th,  1  1,676  tons  of 
charge  have  been  treated,  of  which  1,58?  tons  consisted  ol 
barren  flux,  cbicflj   limestone.    To  even  ton  of  charge  is 

added    800    lb,    Of  -In;;.       The    matte    produced  amounted    tO 

1,029  ions,  averaging  about    19  percent,  of  copper  bj 
assay,     The  percentage  of  coke  used  varies  between  14  '5 
and  16  per  cent.,  according  to  the  quality    of  the  coke   and 
the  amount  of  sulphur  in  the  charge.     The  concentration 
effected  I-  about  I  I  '25  pan-  of  charge  in  I"  .  hut 

the  I'm  Dace  has  i  un  successfully  v  ith  u  l  on  ol  over 

80  to  I.     It  is  -tated  that  the  furnace  will  admit  ..I   a  von 
large  proportion  of  fine  ore.     The   character  of  the  ore  is 
chaJcopyritc,  bornite,  letraliedrite,  and  kindred  mineral-  In 
variable  gaogue,  having  ou   average  composition  of  silica, 
88    per   cent  ;  ferrous   oxide,   9 •5    per  cent.;    mangai 
oxide,   H   per  cent;  lime,  7-5  per  cent.;  magnesia,  I  pel 
cent.;   alumina,    15    per   cent;  copper,  -I  per  cent.;    and 
sulphur,  3 * 2  per  cent     Limestone,  the  flux  gcneralh  it 
contains  about  10  per  cent  of  silica,  and  the  resulting! 
ha- an  average  composition  ,e    silica,    13  per  cent;  lime, 
95  per  cent  oxide,  12  per  cent. ;  manganese  oxide, 

■:  cut.;     alumina.     Is!    per    cent.;   copper,    nil.,    par 
;  and    silver,    I  •  15   i«.  per  ton.     The  dimi 
the  furnaee  are        \  -  res,   1 4 1  ins.  by   I  I  ins, 

to|,   of  jackets,   which  are   .',  it.  6   in-,  high,   \\\  ins.  bj 
ill    ins.:   and   al    feed    floor,    160  in-,   by   "9  in-.      The  total 
1  it  of  columns  i-  1l'  ft  i'i  ins  ,  hut  the  el  generalh 

maintained  i  fl    lower,  varying,  however,  with  conditions  of 
charge,  &c      The  tuyeres,  eight   on  each   sid 
from  f<  in-,  to  | ,   ins,     Tin-    centre  of  the  to."  I  ins. 
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above  the  bottom  as  originally  constructed.  The  bottom  is 
supported  by  a  cast-iron  plate  resting  ou  six  jack  screws 
carried  by  a  truck,  and  consists  of  a  coil  of  2-in.  water 
piping  embedded  in  steep  (brasque),  and  a  course  of  fire- 
brick on  end.  On  this  the  furnace  makes  it  own  bottom. 
Provision  is  made  for  tapping  on  the  side,  but  the  end  tap 
only  is  used.  The  flow  is  practically  continuous,  and 
separation  is  effected  first  in  a  large  conical  pot  and  then 
in  a  second  settling  vessel  of  similar  form,  but  smaller, 
from  which  the  slag  flows  into  a  powerful  stream  of  water. 
Drawings  of  the  furnace,  end-  and  side  elevation,  are  given. 

—A.  S. 

(laid  and  Platinum  Nuggets  and  Gold  Ingots,  Crystalline 
Structure  of.  A.  Liversidge.  Proc.  Boy.  Soc.  of  New 
South  Wales,  Oct.  3,  1894,  70— 79.  (See  also  this  Jour- 
nal, 1894,  398). 

It  is  stated  that  the  investigation,  so  far  as  it  goes,  tends 
to  prove  that  gold  nuggets  do  not  show  that  they  have 
been  built  up  of  concentric  coatings  round  a  neucleus,  but 
that  they  possess  a  well-marked  internal  crystalline  struc- 
ture, and  that  they  usually  enclose  foreign  substances;  also 
that  a  similar  crystalline  structure  is  shown  by  gold  which 
has  been  fused.  The  author,  however,  does  not  consider 
that  native  gold  has  necessarily  been  in  a  fused  condition, 
but  that  it  has  been  deposited  from  solution  and  usually 
within  veins  or  pockets  in  rocks,  although  if  it  had  been 
deposited  round  nuclei,  it  might  still  have  possessed  the 
crystallise  structure  which  has  been  observed.  A  series  of 
12  photographic  plates  and  etchings  is  given  in  illustration. 

—A.  S. 
Gold,    The  so-called    "  Selective   Action  "    of  Cyanide   of 

Potassium  for.     W.   A.    Dixon.      Inst,   of   Mining   and 

Metallurgy,  Nov.  17,  1897. 

The  author  maintains  that  there  is  no  such  thing  as  the 
"  selective  action "  of  potassium  cyanide  for  gold  in  weak 
solutions,  and  for  the  baser  metallic  oxides  in  strong 
solutions.  Gold  in  the  presence  of  oxygen  has  at  all  times 
a  greater  affinity  for  the  cyanide  than  the  baser  metallic 
compounds  have,  and  in  the  very  weak  solutions  containing 
dissolved  oxygen,  the  former  action  chiefly  takes  place, 
there  being  not  enough  cyanide  present  to  extract  the 
other  bodies.  In  the  stronger  solutions  the  same  action 
takes  place  whilst  there  is  any  oxygen  present,  but  the 
cyanide  also  dissolves  the  metallic  oxides  without  the  aid 
of  oxygen.  Consequently  the  strong  solutions  appear  to 
have  a  greater  affinity  for  the  base  metals.  To  thoroughly 
wet  a  ton  of  ore,  about  105  galls,  or  7,350,000  grains  are 
required.  Dividing  the  co-efficient  of  solubility  of  oxygen 
by  5,  to  reduce  it  to  that  due  to  the  partial  pressure  of 
oxygen  in  air,  it  can  be  found  that  the  above  quantity  of 
water  may  contain  as  a  maximum  43,383  grain  measures,  or 
62  grains  weight,  of  oxygen  in  solution.  This  quantity 
would  be  sufficient  to  aid  cyanide  in  dissolving  3  oz.  3  dwt. 
15  grs.  of  gold.  The  cyanide  required  would  make  with 
the  above  water  a  solution  containing  only  0-0047  per  cent. 
of  cyanogen. 

In  practice  the  above  saturation  point  is  never  reached, 
but,  on  the  other  hand,  very  few  ores  contain  3  oz.  of  gold 
per  ton,  and  the  ore  is  re-treated  with  fresh  solutions 
until  the  gold  is  extracted.  Furthermore,  a  greater  quantity 
of  cyanide  is  necessary  than  that  theoretically  required  by 
the  oxygen  present,  because  the  small  quantity  of  gold  is 
spread  over  a  large  mass  of  ore,  and  the  rates  "of  diffusion 
of  the  oxygen  and  cyanide,  which  should  act  together,  in 
solution  are  very  different.  Finally,  the  author  takes  ex- 
ception to  the  use  of  the  word  "  cyauicide  "  as  applied  to 
those  substances,  such  as  metallic  oxides,  which  use  up  and 
form  compounds  with  the  cyanide,  but  which  do  not  actually 
destroy  it. — A.  W. 

Gold  from  its  Cyanide  Solution,  Influence  of  the  Anodes 
in  Depositing.  E.  Audreoli.  Eng.  and  Mining  J.  189S, 
65,  [1],  100. 
It  is  stated  that  the  Band  Central  Ore  Reduction  Company 
(Transvaal)  is  probably  the  only  company  in  the  world 
which  recovers  gold  electrolytically  from  the  cyanide  solu- 
tions. This  company  has  developed  and  improved  the  pro- 
cess invented  by  Siemens  and  Halske  for  the  electrolytic 


treatment  of  weak  gold  cyanide  solutions,  containing  only 
a  few  pennyweights  of  the  precious  metal  per  ton,  and 
it  is  stated  that  not  only  tailings,  but  thousands  of  tons 
of  old  acid  slimes  are  now  treated  electrolytically,  and 
yield  the  gold,  which  cannot  be  precipitated'  by  the  zinc 
process.  At  the  present  time,  iron  anodes  are  used  in  the 
electrolytic  process,  but  since  all  base  metals  are  soluble  in 
the  cyanide  solution,  the  latter  becomes  contaminated,  and 
at  the  most,  only  70  or  80  per  cent,  of  the  gold  is  deposited. 
In  a  really  good  electrolytic  installation,  the  cyanide  solu- 
tion should  remain  clear,  and  the  anodes  should  be  perfectly 
insoluble,  so  that  they  cannot  cause  contamination  of  the 
liquor  from  which  the  gold  is  to  be  separated.  The  author 
recommends  the  use  of  peroxidised  lead  anodes,  and  states 
that  they  will  last  for  several  years,  will  not  contaminate 
the  cyanide  solution,  and  can  be  easily  and  cheaply  manu- 
factured. In  the  Siemens  process,  iron  anodes  are  used, 
which  are  soluble,  and  lead  cathodes,  which  have  to  be 
melted  and  cupelled.  The  author  recommends  the  use,  in 
conjunction  with  peroxidised  lead  anodes,  of  cathodes  of 
iron,  or  other  metal  for  which  gold  has  a  great  affinity,  and 
to  which  it  strongly  adheres.  When  the  iron  plates  are 
sufficiently  coated  with  gold,  they  are  withdrawn  from  the 
solution,  rapidly  dried,  and  dipped  in  molten  lead,  which 
immediately  absorbs  the  gold,  with  which  it  forms  an  alloy. 
The  stripping  of  gold  from  the  iron  cathodes  is  complete, 
and  the  iron  plates  may  be  replaced  in  the  tanks,  when  they 
again  become  coated  with  gold.  In  this  way,  instead  of  a 
monthly  clean  up,  the  gold  can  be  stripped  from  the  iron 
cathodes  every  week  or  every  fortnight,  without  interrupting 
the  work,  since  the  gilded  plates  can  be  withdrawn  one  after 
another  from  the  tanks,  dipped  in  the  molten  lead,  and  then 
washed  and  again  put  into  the  solution. — A.  S.        » 

Alloys  :  Fourth  Report  to  the  Alloys  Research  Committee 
of  the  Inst.  Meek.  Engineers.  W.  C.  Roberts-Austen. 
J.  Inst,  ilech.  Eng.  1897,  31—69. 
Reference  is  made  to  Charpy's  work  on  brasses  (this 
Journal,  1896,  15,  117).  In  noting  the  fact  that  the 
annealing  of  brass  may  begin  at  430°  C.,  and  may  be  very 
efficacious  at  500°  O,  while  the  "burning,"  or  rapid 
diminution  in  extensibility,  of  the  metal  will  occur  with 
pure  alloys  at  900°,  or  with  commercial  alloys  (which  con- 
tain 0-15  per  cent,  of  Sn  and  0-2  per  cent,  of  Pb)  at 
temperatures  below  80O3  C.,  the  author  points  out  that  he 
aud  Osmond  have  shown  that  a  gold-antimony  alloy, 
revealing  large  crystalline  planes  after  slow  cooling,  becomes 
minutely  granular  at  250  C.  The  effect  is  compared  with 
that  of  annealing  cast  steel  at  800°  C. 

Experiments  have  now  been  made  in  the  eutectics  of 
copper-zinc  alloys,  aud  they  show  that  in  the  case  of  indus- 
trial brasses  (those  containing  less  than  15  per  cent,  of  Zn), 
only  three  freezing  points  need  be  considered.  Thus,  with 
the  alloy  containing  71  per  cent,  of  Cu,  there  are  two  freez- 
ing points,  one  of  copper  at  952"  C,  ami  one  of  the  eutectic 
alloy  of  copper  with  the  compound  CuZn  at  896°  C. 
Again,  in  the  alloy  with  68-6  per  cent,  of  Cu  there  are  three 
freezing  points,  935°,  883°,  aud  4501  (.'.,  whilst  iu  that  with 
62  •  6  per  cent,  of  ( 'u,  the  upper  two  of  the  points  merge  into 
one  at  892°  C„  whilst  the  lower  point  is  constant  at  (50  C. 
Attention  is  drawn  to  the  want  of  detiniteness  in  the  usual 
statements  as  to  the  fusing  points  of  alloys,  owing  to  the 
failure  to  grasp  the  fact  that  the  metal  is  in  a  more  or  less 
pasty  condition  through  a  considerable  range  of  tempera- 
ture. The  exact  composition  of  any  eutectic  mixture  may 
be  found  by  slowly  heating  a  sample  of  the  original  alloy 
in  a  stout  steel  cylinder  with  a  central  bore  about  |  iu.  in 
diameter,  provided  at  each  end  with  a  loosely  fitting 
plunger;  the  whole  is  subjected  to  a  pressure  of  about  0-5 
ton  per  sq.  in.  by  means  of  a  hydraulic  press  bearing  upon 
the  plungers.  A  thermo- couple  is  inserted  in  a  cavity 
drilled  in  the  cylinder  from  outside,  and,  heat  being  applied, 
the  temperature  at  which  a  portion  of  the  metal  is  squeezed 
out  in  the  fluid  state  is  noted ;  the  composition  of  the 
eutectic  alloy  ami  it>-  temperature  of  fusion  are  thus  readily 
found.  The  temperature  is  again  raised  until  a  further 
portion  is  extruded,  and  so  ou  until  finally  a  comparatively 
infusible  residue  is  left.  In  some  cases  the  extruded 
portions  are  again  fractionated, 
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The  connection  between  the  eutectic-  and  the  mechanism1 

properties  of  the  alloys  may  hi;  tra I.    The  alloy*  <  uZn 

and  CuZn:are  very  brittle,  and  the  latter  has  been  shown  by 
Laurie  to  be  a  chemical  compound.  The  eutectic,  frei 
at  abonl  390  C,  formed  from  the  alloys  with  73  to  60  per 
cent,  of  Cu.  contained  68  per  cent,  of  Cu,  which  does  not 
represent  any  definite  atomic  proportion,  bnl  probablj  con- 
sisted, when  solidified,  of  an  intimate  mixture  of  Cu  with 
(  uZn.  The  mixture  ol  these  bard  and  soft  substances  pro- 
duces greal  strength,  hut  the-  presence  of  any  considerable 
proportion  "f  the  eutectic  diminishes  the  exteusibilitj  ol 
material  Hence  the  most  extensible  alloy  i-  thai  which 
shows  jusl  the  first  appearance  of  the  eutectic  viz.,  thai 
taining71  per  cent  of  I  a,  and  the  strongest  of  the  whole 
si  ries  is  thai  which  has  the  composition  of  the  eutectic 
itself.  The  alloj  with  63  pL-r  cent,  oft  a  bas  naturally  but 
cm-  freezing  point  ;  those  with  less  copper  than  this  show  a 
great  diminution  in  the  tensile  strength  and  extensibility, 
probably  because  the  compound  CnZn  is  nnaooompanied  in 
ihen,   bj   free  copper.    It  is  probable,  however,  that  this 

, iponnd  is  s,,hilile  in  one  or  ir.ore  of  the  other  compounds 

rieherin  zinc  thai  are  known  to  exist.     With  the  alloys 
containing  more  than  7o  per  cent,  of  Zo,  there  are  three 

eutectics,    freezing   res| lively   al  about    680°,  580°,  and 

4-jo  ('..  bnl  they  are  apparently  formed  bj  ipoundslees 

brittle  than  CoZn  and  CnZn  ,  so  that  the  material  i-  not 
i j 1 1 i t < -  bo  weak  as  those  containing  BO  to  70  per  sent,  ol  Zo. 
1 1  i-  well  Known  that  the  addition  of  i  '  per  cent,  of  iron 
(us  in  \ oil's  metal)  to  a  brass  with  HI  per  cent,  of  Cu 
greatly  increases  tie  strength  of  the  metal.  The  study  of 
the  cooling  curves  of  such  metal-  shows  that  the  iron  com- 
bines with  an  eutectic  fusing  at  150  C.  in  the  non-ferrous 
allov,  and  forms  a  less  fusible  compound,  so  that  the  halt  in 
the  cooling  carve  is  then  absent  A  source  of  weakness  is 
thus  removed,  and  at  the  same  time  the  fusing  point  of  the 
mass  is  raised.  The  obliteration  of  the  low  eutectic  causes 
the  Aich's  metal  to  retain  its  strength  at  temperatures  al 
which  brass  becomes  very  brittle,  as  is  shown  iu  the 
following  table  :  — 


Temperature    i  Ti   t 


•C. 

D 

inn 
■JIMI 
'J  Ml 

ami 

350 

10  i 
l.vp 
MO 
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t 

■jii  ; 

la  •■; 

i  ■  n 

10   i 
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7-lt 

2-8 

Tensile  Strength  per  Sq.  In. 
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1  n 

2  .  8 
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'.'•7 
.VI 
II 


•  Brass     <  u,6P*i  Zn,88'8par  cent,      I  Cu.SO'8; 

Zn.  S7'b  ;   I'e.  I  .',:  811,  "  B  per  CI  III. 

acreage  due  to  i  iperimcntal  irregularities. 

Il  mat   be  allir da-  a  genera]  principle  thai  tl hlilera- 

tiou  of  any  eutectic  which  is  much  more  fusible  than  the 
mass  a-  a  whole  (  bul  not  ntherwise  i  a  ill  had  to  an  increase 
in  strength.     <  Ireal  stress  is  laid  on  the  neo  ssiti ,  so  seldom 

gnised  bj  expert oters,  of  determining  all  the  eutectic 

I i-   of  a  -cu  -  of  alloys,  instead  of  onlj   one.     Thus 

Gauti  r,  from  his  cooling  curve  ol  tg-Zu  alloys  deduced 
the  inference  that  sine  is  isomorphous  with  a  certain  oom- 
u ,n ml  hi  i he  i  w  i  metals, containing  ibout  60  per  cent,  ol  \.r . 
and  thai  the  curve  nf  cooling  from  the  temperature  of  fusion 
of  the  compound  to  that  of  zinc  is  therefore  a  straight  line. 
I'ihi  the  oxietenes  of  auother  eutectic  with  a  fusing  point 
bnl  little  higher  than  that  of  i  no  negatives  ilns  conclusion 
Again,  in  ex  iminiug  the  ill  CtS  of  impurities,  il  i-  desirable 
I,,  ascertain  in  what  condition  a  -nail  quantity  ol  added 
metal  ex'sts  in  thi!  in ws  before  undertaking  elaborate  tesis 
of  the  mixture. 

I  ;.  q  i  il    it    alasti    limit  requires  much  -in  1\       It 

hat  been  shown  by  Bausehinger  thai   ei  mthi  smallest  load 

must   produce  permanent   set      Hart     inn   considers  that  a 

■sed  material   is  *  polarisi  I'm  the  direction  in   which 

distortioi ins,  and  thai  it  tends  to  b  comi  "depolarised" 

bt     returning    In  its    original    torin       Such    polarisation    is 


e  his.  1  by  an  intermolecular  flow  or  slip,  usually  at  an  angle 
of  about   t.V  with  the  direction   of  tin  i-ing  the 

hardness  produced  by  "  oold-workiug,"  and  evidenced  by 
the  lines  of  Luders  which  are  shown  to  run    spirally  alo 

a    stn i    hir    of    well-polie  tl.      The  addition    of 

impurities    to    the    metal,    unlike    cold-working,    alters    the 
at  nine  arrangement  of  the  molecules 

The  author's  work  on  solil  diffusion  of  metals  (this 
Jonrnal,  1896, 15,  596)  is  reviewed  and  it  i-  pointed  out 
that  the  rapidity  with  which  the  diffusion  occurs  supports 
the  "  gaseous  theory  "  of  metallic  solutions,  which  sn  j>| • 
that  in  ten  dilute  solutions  the  al  imt  of  the  foreign  clement 
are  so  wid  -It  separated  lhal  they  evert  pressure  aud  a  't  in 
the  same  way  as  would  the  atoms  of  a  gas.  It  also  indicates 
the  possibility  of  structural  changes  in  metals  used  in 
machinery  and  in  engineering  construction  even  al  the 
ordinart  temperature. 
l'ictet,  in  1879,  showed  thai  there  is  a  Bimple  relation 

between  the  atomic  weights,  the  ( fficientsof  expansion, 

and   tin-    melting   points   of  ull    met  ds.     Since    the   rale   of 
increase  of  amplitude  at  any  given  temperature  is  obtained 
by  multiplying  the  thermal  co  efficient  of  linear  expansion 
ht   the    cube  root  of  the  atomic  volume,  it    follows  that    the 
absolute  temperature  of  fusion  of  a  metal  must  be  intimately 
connected  with  the  atomic  volume.     Mant  pure  metals  and 
alloys  have noa  besn  examined  in  this  connection.     The 
test-bars  were  rods  6  ins.  loug  by  ,',,   in.  in  diameter,  and 
were   strengthened   as   for   as   possible   bj    careful    hand- 
haininering.      Oi.lt    in    this   way    could    constant    results  be 
obtained.      Il    was  found    thai    mant    allots    fall   on  a  curse 
with    melting    point    and    tenacity    u»    co-ordinates.      Pure 
metals  and  some  alloys,   however,  agree  fault   well   with 
another  curt,-;  but  in  this  ease  the  metals  or  alloys  con- 
sidered in    relation  lo  their   inciting  pniius  arc  weaker   than 
those  in  the  former  curve.     It  is, however, difficult  to  reduce 
the  pure  metals  to  a  standard  condition  for  comparison,  and 
for   this  reason    they  are    not    so    well    suited   as   alloys   for 
studying  the  relation  in  question.     It  is  remarkable   that 
when  two  alloying  metals  have  approximately   the  same 
atomic  volume,  the  resulting  allot   is  weaker  than    ooold 
hate  been  anticipated  from  its  melting  point,  when  judged 
as  an  alloy.      Vod  when  the  atomic  volumes  are  identical, 
the  allot  falls  upon   the  curve  of  the  pure  metals.     Allots 
which  are  chemical  compounds  usual! i  do  nol  fall  upon 
either  curve-,  hut  as   tiny  are  brittle,  the   irregularity    is 
probablj  due  to  the  inabihtj  of  the  test  piece  to  yield  whon 
under   stress.     The  curve   foi    alloys,  if   produced,  would 
pass  through    a   hardened  steel   having   a    melting    point   of 

1 ,400   C.  and  ■  ten  icity  of  90  t>    -  per  pq,  in.     Both  cm 
are  -hown. 

Improvements  m  th<  Recording  Pyrometer. — -In  previous 
readings  with  the  pyrometer,  great  delicacy  was  obtained, 
but  at  the  expense  of  the  constancy  of  the  zero,  owing  to 

the  -train  put  upon  the  Sttspendiug  wire  o4'  the  mirror  ht 
the  large  angulai  deflections  obtained.  This  difficulty  is 
now  met  h\  opposing  the  current  from  the  couple  (which 
otherwise  would  cause  ■  large  deflection  nf,  say,  50  )  ht 
thai  of  a  large  Clark  cell,  the  amount  of  this  current  being 
controlled  and  accurately  measured  bj  a  special  potentio- 
meter, In  tins  way,  at  a  temperature,  for  example,  nf 
l'.'H  C.,  the  current  produced  by  204  C.  would  be  neutralised 
in  thai  of  the  Clark  cell  and  measured  by  the  potentio- 
meter, whilst  thai  cau-ed  bj  the  remaining  27  C.  del 
the  galvanometer  mirror.  The  /em  i- thus  more  constant, 
but  the  sensitiveness  of  the  galvau  unctei  is  nol  impaired, 
for  its  resistance  is  nol  increased.  This  delicate  method  of 
recording  requires  special  arrangements  foi  actuating  the 
sensitise  1  plate 

Comparison  of  the  Thermo- junction  with  tin  .\ir- 
Thermomettr.  Several  comparisons  hate  been  made 
between  the  two  methods  of  pvrometry,  with  results  favour- 
able to  the  accuracy  ol  the  an  therm iter;  but  there  is 

still  an  uncertainty,  amounting  to  about  lo  C,  as  to  the 
mi-  melting  point  of  gold.  Hcycock  and  Neville  gs 
a-  1,061  -7.  ao  I  Holboro  and  >\  ien  as  1,072  i  ;  bul  Sol 
man.  Lawreocc,  and  Barr,  accepting  the  latter  Dumber  as 
corrc  t.  fouii  l  the  melting  point  of  c  ippei  to  bi  1,095  '  .. 
or  18°  higher  than  Holboru  and  rViec  mndeit.  Tin- author 
i-  experimenting  in  this  field  with  a  new  air-lhcrmoix 

—  W   Q,  M. 
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Pigments  (Zinc  and  Blanc  Fire),  Preparation  of  from 
Zinciferous  Residues.  W.  Stab).  Berg-  u.  Hiitt.  Zeit. 
71,  1  ;  Chem.  Zeit.  Rep.  22,  [4],  28. 

See  under  XIII.  A.,  page  255. 

PATENTS. 

Amalgams  containing  Aluminium,  Magnesium,  or  Zinc  j 
Impts,  in  »/■  in  connection  with  the  Preparation  of.  W. 
G.  II.  Wolff,  Berlin.     Eng.  Pat.  2350,  Jan.  28,  1897. 

Tkrnauy  alloys  having  the  formula  AlmZnllg,  or 
Mg,_..,ZnHg,  or  Mg12sAIHg,  are  prepared  by  precipitating 
mercury  and  zinc  on  cut  aluminium  or  magnesium,  or  by 
precipitating  mercury  alone  on  the  zinc  alloy  Alu,Mg12dZn, 
whereby  the  zinc  in  the  magnesium  alloy  may  be  replaced 
by  aluminium.  In  the  provisional  specification,  four  claims 
are  made,  instead  of  the  one  quoted  above  from  the  com- 
plete specification,  viz.,  the  manner  of  preparing  alcoho- 
lates  of  aluminium  and  magnesium  by  means  of  zinc  and 
mercury  ;  manner  of  generating  hydrogen  by  the  action  of 
zinc  chloride  and  corrosive  sublimate  on"  sheet  aluminium 
in  aqueous  alcoholic  solutiou;  the  preparation  of  the  ternary 
alloy  first  named ;  aud  the  method  of  reducing  organic 
bodies  by  such  alloys.  —  W.  G.  M. 

Copper,  Pure;  Process  aud  Apparatus  for  obtaining,  in  a 
Singh  Operation.  I.a  Societe  des  Cuivres  de  France, 
Paris.  Eng.  Pat.  7021,  March  17,  1S97.  (Under  Inter- 
nat.  Convention.) 
A  converter  lined  with  refractory  material  has  its  mouth 
and  the  tuyeres  opposite  to  one  another,  and  a  side  chamber 
or  pocket  centrally  between  them.  The  converter  may  be 
turned  completely  over,  and  may  be  so  placed  that  the  en- 
trance to  the  pocket  is  either  above  or  below  the  level  of 
the  fluid  material  resting  in  the  belly  of  the  converter  when 
the  latter  is  "  turned  down."  The  pocket  has  two  openings 
(at  the  top  and  bottom  respectively),  which  can  be  closed 
at  will,  aud  is  so  shaped  that  any  poition  of  the  charge, 
which  enters  it  when  it  is  beneath  the  fluid  level,  will  be 
retained  after  it  has  been  turned  up  again.  The  tuyeres 
are  so  arranged  that  they  project  upwards  beyond  the 
bottom  lining,  and  there  is  in  consequence  an  annular 
depression  around  them.  White-metal  (copper  matte)  is 
blown  in  this  converter  uutil  the  foreign  metals  present, 
have  separated  and  sunk  into  the  annular  depression, 
where  they  collect,  unaffected  by  the  blast,  until  the  vessel 
is  turned  into  such  a  position  that  they  run  into  the  pocket, 
after  which  the  converter  is  again  turned  up,  and  the  blow 
is  continued  until  the  copper  is  completely  reduced.  The 
metallic  impurities  in  the  side  chamber  are,  meanwhile,  run 
out  through  the  lower  of  the  two  vents  provided  for  the 
purpose.  The  converter  may  also  be  used  as  a  tilting 
reverberatory  furnace,  in  which  ease  its  mouth  is  brought 
up  against  a  lateral  opening  connected  with  a  chimney. 

— W.  G.  M. 

Staining  or  Colouring  Metals  and  other  Materials,  A  New 
Process  for.  F.  Moss  and  S.  J.  Davis,  Edgbastou. 
Eng.  Pat.'  8626,  April  a,  1897. 

The  metals,  wood,  stone,  &c,  to  be  stained  are  coated  with 
or  dipped  into  a  solution  of  the  salts  of  one  or  more  metals. 
e.g.,  copper  and  iron,  then  dried  at  100°  F.  for  20—30 
minutes,  steamed  for  a  like  period,  and  again  dried. 
Finally,  they  are  boiled  in  water  for  the  same  length  of 
time,  and  mechanically  polished,  if  desired. — B.  B.  B. 

Ores,  Treatment  of,  Impts.  in,  and  Apparatus  therefor; 
the  Invention  being  ats<>  Adapted  for  the  Treatment  of 
Sewage.  J.  Poole,  Coolgardie,  W.  Australia.  Eng.  Pat. 
14,575,  June  16,  1897. 

The  ore  pulp  is  conveyed  by  an  elevator  Into  a  series  of 
long,  shallow  tanks,  with  an  overflow  at  the  opposite  end 
of  the  system,  through  which  it  passes  to  a  series  of 
shallow  tanks  placed  each  at  a  slightly  lower  level  than 
the  last,  until  it  is  discharged  into  a  series  of  deep  settling 
tanks.  While  passing  through  the  shallow  vessels,  it  is 
constantly  stirred  by  rakes  connected  to  an  eccentric,  so 
that  they  have  a  reciprocating  motion  imparted  to  them. 
Each   rake  is  suspended   at  any  desired  height   from   the 


bottom  of  the  vessel  by  flexible  cord  passing  over  a  pulley  to 
a  winch.  The  rakes  may  be  made  hollow,  so  that  air  or  gases 
may  be  passed  through  the  liquid  while  they  are  in  operation. 
Cyanide  solutions  may  be  employed  instead  of  water  in  these 
tanks,  or,  if  free  milling  ores  are  being  treated,  mercury  may 
be  placed  on  the  bottom  of  the  tanks.  The  tailings  are 
allowed  to  settle  in  the  first  pair  of  depositing  tanks,  and, 
passing  into  a  sump,  are  elevated  to  a  second  pair,  and 
thence  into  a  third  pair  of  similar  depositing  tanks. 
Whilst  in  the  last-named  vessels,  the  tailings  may  be 
subjected  to  the  further  action  of  cyanide,  if  desired.  The 
apparatus  is  also  adapted  for  the  treatment  of  sewage  with 
air  or  chemicals,  and  for  the  settling  and  decantation  of 
same.— W.  G.  M. 

Iron  Castings,  Annealing  :  A  New  or  Improved  Process  of'. 
C.  M.  White,  London.  From  the  King  Annealing 
Process  Company,  Belleville,  111.,  U.S.A.  Eng.  Pat. 
28,568,  Dec.  3,  1897. 

The  [white-iron]  castings  are  embedded  in  a  mixture  of 
manganese  alloy,  such  as  ferro-manganese,  and  refractory 
material,  such  as  sand  or  mill-scale,  with  or  without  all  or 
any  of  the  following  in  admixture:--A  readily  combustible 
substance  (e.g., ,  sawdust),  a  volatile  body  (e.g.,  turpentine), 
an  acid  (e.g.,  vinegar),  and  a  greasy  material  (e.g.,  suet). 
Or,  they  may  be  painted  over  with  an  adhesive  substance 
(e.g.,  suet),  and  then  coated  with  the  manganese  alloy, 
after  which  they  are  to  be  packed  in  the  refractory  material, 
with  or  without  the  aforesaid  additions.  After  being  thus 
packed  they  are  annealed  at  a  suitable  temperature.  '  A 
mixture  especially  recommended  consists  of :  Sufficient 
siliciotis  sand  to  enclose  the  castings,  with  5  per  cent,  of  an 
80  per  cent,  ferro-manganese,  10  per  cent,  of  sawdust,  5  per 
cent,  of  tallow  or  beef  suet,  and  sufficient  vinegar  and  tur- 
pentine to  render  the  mixture  thoroughly  moist  throughout. 
There  are  14  claims.- -W.  G.  M. 

Ores  or  Compounds,  Pulverised  or  Finely-divided ;  An 
Improved  Method  or  Process  of  Extracting  Metals  from. 
J.  Kudolphs  and  J.  T.andin,  both  of  Stockholm.  Eng. 
Pat.  28,896,  Dec.  7,  1897. 

The  ore  is  mixed  with  finely-divided  carbon  and  with 
materials  containing  nitrogen  and  hydrocarbons  (e.g.,  dried 
blood  and  coal-tar),  such  as  will  produce  caking  of  the  mass 
on  moderate  heating.  After  compression,  the  blocks  are 
heated  to  about  400°  C,  and  are  then  ready  for  charging 
into  the  smelting  furnace.  The  fluxes  necessary  to  the 
subsequent  smelting  may  be  balled  with  the  rest  of  the 
charge.  The  products  of  distillation  obtained  during  the 
heating  stage  may  be  condensed  for  use  again.  Instances 
of  the  application  of  this  process  to  bog-iron  ore,  to 
alumina  (for  the  electrolytic  smelting  process),  and  zinc 
oxide,  are  quoted. — V.'.  G.  M. 


XI.-ELECTRO-CHEHISTRY  AND 
ELECTRO-METALLURGY. 

U0—  ELECTRO-CHEMISTRY. 

Lead  Accumulators,  Impts.  in.     F.  Foerster,     Chem. 
Industrie,  1898,  21,  [3],  47—51. 

Ax  accumulator  is  in  theory  a  reversible  voltaic  cell,  which 
shall  store  without  loss,  electrical  energy  supplied  to  it,  and 
give  that  energy  out  again  without  loss,  when  required. 
Many  cells,  Dauiell's  for  example,  are  theoretically  accumu- 
lators, but  are  not  reversible  in  practice,  for  mechanical 
or  physical  reasons  ;  and  the  only  cell  to  be  considered  in 
practice  is  the  lead  accumulator.  This,  too,  is  only  capable 
of  restoring  about  80  per  cent,  of  the  energy  supplied  to  it — 
a  defect  inherent  in  its  nature,  and  arising  from  the  fact 
that  the  chemical  reactions  during  charging  are  not  exactly 
the  reverse  of  those  during  discharge.  But  the  lead 
accumulator  will  give  out  practically  the  whole  of  the 
energy  which  it  actually  takes  in  from  the  charging  current  ; 
hence  improvements  are  to  be  looked  for,  not  in  the  direction 
of  increased  efficiency,  but,  on  the  one  hand,  in  the  increase 
of  the  capability  of  the  cell  to  retain  its  charge  for  a  long 
while  without  diminution,  aud  on  the  other,  in  the  increase 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.    [March  81, uo& 


of  its  capacity,  and  of  it-  power  to  retain  that  capacity 
unimpaired  under  widely  varying  couditions  of  charge  and 
discharge. 

By  the  ii-.'  of  pure  acid,  and  the  avoidance  ol  (treat 
differences  of  concentration  in  different  layers,  together 
with  can-  in  manipulation,  s..  as  to  avoid  short-circuiting 
,„  ti,,  |  factor)   results  have  been  attained  as 

far  a-  tli.-  retention  of  ehai  -  oed  :  th  ingh  in  cells 

consisting  of  a  paste  •  •!  red  lead  sapported  bj  a  framework 

,,f  lead,  the  i tinual  changes  of  volume  daring  thi 

on  ,,i   thai   into  lead-sponge  or  peroxide,  &c,  tend  to 

itegrate  the  plates  and  form  u  source  of  danger  from 

short -.an-nit ing.     Many  of  the  various  devices   (specially 

shaped  framework,  pop  |l,r  ll"    plates, 

ds  to  facilitate  thi  gas)  invented  to  overcome 

tin,  difficult} ,  are  >.-r\  successful 

With  insufficient!)  porous  material,  the  mi"  c  portions  are 
uevei  reached,  which  not  only  means  diminished  i  ipacity, 
diminution  ol  the  availabli    earn  nl  th  it  ■  an  be  used, 
both  in  charge  and  dit  I  II  means  also  an  increase  of 

the  liability  to  disintegration  if  this  current  he  exceeded— a 
disadvantage  especially  where  accumulators  are  used  for 
sh.-Ii  porposcs  as  streel  traction.     Utempts  at  improvement 

in  this  dire  • lave  i tlj  gone  on  the  lini  -  ol   incn  asing 

t),e  i  |  u-i  .n  ol  the  spoog]  lea  1,  either  chemically 

,,,  mechanical!]  ;  the  Selnhausen  Electric  Company,  for 
mple,  grind  the  spongy  lead  with  pumice  Btone  powder, 
wliil-t  Pollak  forces  molten  lead  into  the  interstices  of  a 
powdered  substance,  such  as  common  salt,  which  is  after- 
wards dissolved  out  of  the  solidified  mass,  rhe  addition  of 
-.-  dioxide  U)  the  active  mas-,  is  not,  on  the  whole. 

to  be  tea nended,  as  slow  .lis.-harge  is  apt  to  take  place 

i,,  Bn  open  circuit.  Experience  has  shown  that  the 
addition  of  the  various  organic  substances  which  have  been 
,  rgested  fr-mi  tim.-  to  time,  does  nol  prolong  the  life  of  a 
;  though  the  complete  oxidation  and  disappearance  of 
such  organic  substances,  should  leave  tin-  lead  in  a 
of  favourable  porosity, 

!  ..i   securing  good  oontact  between  tl ipportandthe 

active  mas-  in  the  positive  plate,  no  plan  is  so  good  as 
" formation "  bj  the  old  Plantc  process:  the  time  needed 
for  this,  however,  is  prohibitory.  The  Hagen  manufactory 
can}  this  process  on  for  about  ten   weeks,  and  then  .over 

the  ] tall)   "formed"   plates   with   the   ordinary    paste; 

whilst,  according  to  Luckow,  a  few  days  suffice  t..  produce 
„  "formed"  plate,  if  the  electrolysis  of  a  very  dilute, 
neutral,  or  faintly  acid  or  alkaline  soluti  in  ol  a  suit  ,,f  the 

alkali- 01  alkaline  earth  ln.-tals  be  Carried  OU  by  a  moderate!) 

strong  current  in  one  i lion,  between  lead  plates. 

The  lessening  of  the  weight  of  an  accumulator  of  given 
capacity  isalsoa  problem  to  bo  worked  at  Qulchei  lias 
tin  important  idi  am  e  in  tin-  direction,  He  makes 
plates  of  a  sort  of  fabric,  the  warp  being  of  lead  wire  sod 
the  «eft  of  glass  wool.  The  Bnelj  divided  active  w 
i,  Hi,  i  b  liiinU  to  this,  and  the  finished  plates  an  cased  in 
glass  wool,  which  insulates  them,  and  lessens  the  risk  of 
disintegration  from    mechanical  irithoul    impeding 

i a.  h  the  circulation  of  the  liquid     This  accumulator 

luu  i  ,,i  more  than  -  ne  third  to  one  ball   I  of  an 

oi-diien  \  cell  of  equal  capacity. — 1.  T.  I). 

/-.  1 1  Morales,  Production  »f',  l"i  Electrolysis.     1'.   Winteler. 

( ■!„■!„. /.-ii.  22,     II 

Sei  undi  i  -  \  II..  ;>",/■  '-'ii- 

I'\  I  KNl.v 

Calcium  Carbide,  Impls.  in   Electrii   1  '    <    in 

ill,    Uanufacturi  Qfi  applicabli  alio  for  obtaining  Metals 

their  Salts.     [Reversible    Furnace.]     L,    Bresson 

'and  P.  l'acotte,  Lyoill     I  8790,  I  eb,  -'. 

1897. 
'I'ni.  lurnaci  consists  of  a  graph  i        ded  b) 

i  or  other  lion,  on.lneiii  e,    ind    provided 

nith  journals  oraxle  ends,  enabling  the  tarn 

10  r.  move  tl"-  product.     The  on 

breech,   which  i»   in  perfeel  contact  with  the  nasi  of  the 

crucible,  and  the  cathode  bj  several  carbons  equally  disiri- 

d  ovei   the  surfsoe  of  the  furnace,  oi  b)  a  singh  .-anon 

circular!)  dieplaceable  around  the  axis  of  the  furnaci       1 !>• 


cathode   can  he  quickl)  raised  or  lowered   bj   means  of  a 
rack,  and  the  arc  i-  kept  constant   by  connecting  a  motor 
a-    a    -hunt  on   the  furnace,  the  motor   raising   or  lowering 
the  carbons  as  required.     To  diminish  the  undue  excess 
carbon  required  in  the  manufacture  of  calcium  carbide,  the 

i  an  I  Ii an-  oggl rated  into  small  hall-,  ami  fed 

into  the  furnace  in  this  form  instead  of  iu  a  powdered  state. 

— (i.  II.  i:. 

adary  Batteries,  ElemaJs  for;  Imp!*,  in  and  in  the 
Manufacture  »/'.  D.  G.  Fitz-Gcrald,  London,  Eug. 
Pat.  5805,  Match  I,  1897. 

I  in    obji    t    i-    t .-tract   a   cheap,    liizlit.  ami  durable 

secondary  battery  more  particular!)  adapted  for  electrical 

! ■.tii, n. 

The  claims  relate  ( I )  to  a  "  method  of  coating  lead 
sheets  with  electrolyticall)  deposited  and  mechanic  ally 
consolidated  crystalline  spong]  lead  b)  subji  iting  the  -'■ 
whilst  still  moisten,  d  by  the  electrolyti  .  I  i  the  preeauri 
rollers"j  and  (2)  ....  "  causing  the  endless  sheel 
[of  lea  1  to  travel  continuously  between  anodes  in  the 
electrolytic  bath,  and  at  the  same  lime  subjecting  it,  wliilst 
still  in  >'■-!■  -in-il  with  the  electrolyte,  to  pressure  of  rollers 

so  us  to  siniiiiiiiii isly  dep  '-!■  and  consolidate  the  spong] 

lead  up  in  '  .     ."     Apparal  is  foi  doing  th 

.shown.  —  .I.C     It, 

Elect r i    I        ices    "Continuous"],  I mpts. in.    B.C.I 
tardo,  fc'evres,  Seine.  France.     Bog.  I'.it.  8288,   Eel 
1897. 
•■'I'm.  object  is  a  continuous  electric   furnace,  so  :ontrived 
that    the   wle.le   of   the  heat   generated   by   one  or   more 
voltaic  arcs,  as  well  as  thai  arising  from  the  rich  combustible 

gases  i i  tci  I   b]  !h(  i   of  the  oxidised  mineral 

under  treatment,  can  be  utilise. 1."  The  claim-  refer  to  the 
drawings,  and  ii  is  stated  by  the  patentee  thai  "a  simple 
furnace  constructed  according  to  my  invention  com|  I 
essentially  a  reduction  chamber  for  the  mineral,  an  electric 
heating  chamber,  and  a  collecting  chamber  tor  (he  metal." 
l-'oi   this   furnace,  materials   an-  to  be  used  of  "ordinary 

fire-resisting  ot   refractor)     nature,  or  ol   material-  , led 

b]  a  circulating  cooling  fluid. — r.  C   K 

<       or  Battery,  Dry  Primary /    An  Improved,     W.  Shaw, 
Edinburgh.     Eng  Pat.  6674,  March  18,  1897. 

•'  A  dbv  cell,  having  a  sine  casing,  constituting  the  negative 
element,  a  carbon  rod  built  roundabout  with  plumbago  and 
manganese  dioxide  constituting  the  positive  element,  and 
hydrochloric  acid  killed  with  sine,  ammonium  chloride  and 
acetic  acid  the  electro  I   bj   plaster  of  I' 

paper  pulp,  Bawdust,  Sic.    .—J.  C.  R. 

Oaloanlc  Battel  ...  Carbon  Plates  for  ;  Impls.  in.     1!    W, 
Ukioson  and  -   I     w  nlker,  Cardiff.     Eng     Pat.  12,0  !8, 
Mi>   15,  1897. 
1 1   i-  p-opo.eil  to  render  carbon  pi  <<■  -  m  ire  durable  under 
the  actiou  of  c  irrosivc  liquids  used  in  batteries,  b)  saturat- 
ing them  with  Biilphur,  "  tillinj:  up  the  pores."    The  plates 
an-  satnrate  I   in  a  bath  of  molten   sulphur  direct,  or  the) 
an-  lirst  saturated  u  iih  a  volatile  liqui  1 1 .  LI  .i  ide  of  sulphur, 
ii  tetrachloride,    water,  Stc.)  to   remove  the   air.  and 
then  immersed  in  the  sulphur  bath  until  all  the  liquid  is 
driven   out.      These  sulphur-saturated    plates  may  have  a 
lilii-   connection    made  to   them    elcctrorylicnlly,  using 
them  iii-i  as  anodes  in  copper  sulphate  or  other  solution 
"  until  the  sulphur   i.    removed   from   that  portion  ol   the 
plate  upon  which  it  i-   wished  to  deposit   the  metal,"  and 
then  a-  •■  cathodes  iii  a  solution  of  tin  sail  of  the  metal  to 
he  deposit  d         i    '     1!. 

ii    me,  Impls.  in  and  in  Means  for  I  hi   Production  of . 
I     l :  t.ni.  Barnsbury.     Eng   Pat.  7177,  March  19,  1897. 

In  i    apparatus  consists  ol   a  series  of  row 
glass    tubes    with    internal!)     and 
eleel  odes    enclosed    in    a    chamber,    and    connected    up 
resp  etivclj  to  the  opposite  termiuals  of  ut  iicuit. 

These  tubi  -  sre  contained  in  a  suitable  frnme  of  some  non- 
conducting material,  and  the  ch  imb  i  is  pr  ivided  with  ml.  t 
outlet   pi|  •  -      ll"    electro  i.-i-t  ol  loo] 
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wire,  or  be  formed  of  wire  gauze  as  described  in  Eng.  Pat. 
G15,  Jan.  1897  (this  Journal,  1898,  159).— G.  H.  R. 

Waterproofing  and  other  Purposes,  An  Improved  Com- 
pound for ;  applicable  also  as  an  Acid-resisting  and 
Insulating  Material  for  Electric  Cells.  V.  Baswitz, 
Berlin.     Kng.  Pat.  1-1,469,  June  15,  1897. 

The  typical  composition  of  this  material   is   as   follows  : 

Asphalt,  150 parts;  paraffin,  50:  vaselin,  30 ;  and  petroleum 
spirit,  770  parts.  The  value  of  the  vaselin  lies  in  its 
forming  a  homogeneous  mixture  with  the  other  ingredients, 
and  in  its  power  to  "sterilise  what  is  mixed  with  it."  The 
compound  can  be  stained  with  any  suitable  dye ;  and  it  is 
adapted  for  waterproofing  cotton  or  linen  garments,  awnings, 
tents,  asbestos  for  insulating  batteries,  and  wool  or  silk 
fabrics. —  F.  H.  L. 

Electric  Accumulators  [Plante],  Plate.,  or  Electrodes  for ; 

Impts.  in.    II.  II.  Lake,  London.    From  C.  Francke,  Berlin. 
Eng.  lJat.  29,273,  Dec.  10,  1897. 

Three  claims.  1.  "  An  electrode,  the  characteristic 
feature  of  which  consists  in  the  arrangement  of  ribs  [bent 
upward],  the  cross  sections  of  which  are  limited  by  curved 
lines,  the  object  beiug  to  increase  the  active  surface  of  the 
electrode  as  compared  with  electrodes  having  straight  ribs 
of  equal  thickness." — J.  C.  R. 

{B.)  —  ELECTRO-METALLU  RG  Y. 

PATENTS. 

Copper  and  other  Metals,  Impts.  in  and  connected  uith 
Apparatus  employed  in  the  Electro-Deposition  of.  W.  E. 
Heys,  Manchester.  From  E.  Dninoulin,  Paris.  Eu<* 
Pat.  2711,  Feb.  2,  1897. 

[mpkovements  are  claimed  in  apparatus  for  the  electro- 
deposition  of  copper  and  other  metals  on  rotary  cathodes, 
moving  in  contact  with  "  membranes  "  (brashes,  burnishers, 
and  the  like),  and  consist  of  means  for  imparting  to  the 
membranes  a  longitudinal  reciprocation  ;  and  also  of  means 
ari'l  appliances  whereby  the  mandrel  (cathode)  is  suspended 
between  two  adjustable  spindles,  one  or  both  of  which  is  or 
are  pressed  against  the  mandrel  by  springs,  and  one  or  both 
of  which  may  be  withdrawn  longitudinally  for  the  removal 
of  the  mandrel. — A.  S. 

Copper  and  other   Metals,   Impts.  in    and   connected   with 
Apparatus- for  the  Electro-Deposition  of.     W.  E.  Beys, 

Manchester.       From    E.    Dumoulin,    Paris.      Eag.    Pat. 
8718,  Feb.  2,  1897. 

The  patentee  claims,  in  apparatus  for  the  electro- 
deposition  of  copper  and  other  metals,  improvements 
consisting  in  : — (1.)  A  switch  arranged  in  connection  with 
each  vat,  by  the  'operation  of  which,  and  of  resistance  in 
combination  therewith,  the  whole  or  any  part  of  the  current 
may  be  conducted  through  the  vat  with  which  it  is  con- 
nected, or  the  whole  or  any  part  of  the  current  may  be 
diverted  to  the  next  vat.  (2.)  Means  for  circulating  and 
controlling  the  temperature  and  condition  of  the  electrolyte 
(3.)  A  partitioned  cistern  having  the  top  edge  of  its 
partition  level  with  the  normal  electrolyte  level,  and  with  one 
side  in  communication  with  the  bottom  of  the  depositing 
vat,  and  its  other  side  in  communication  with  the  circulation 
pipe,  and  having  or  not  having  a  bye-pass  connection 
between  the  up-now  and  down  How  pipes;  and  (4)  a  series 
of  filtering  tanks  for  the  purification  of  the  electrolyte. 

—A.  S.     . 

i 

Calcium  Carbide,  Impts.  in  Electric  Furnaces  for   Use  in    '■ 
I  lie    Manufacture    of;    applicable    also   far    Obtaining 
Metals  from   their  Salts.     L.   Bresson  and  P.    Pacotte, 
Lyons,  France.     Eng.  Pat.  2790,  Feb.  2,  1897. 

See  under  XI.  A.,  page  252. 

Metals.  Impts.  in  Apparatus  for  the  Electro  Deposition  of.    j 
[Rotatory  Drum.']     J.    E.    Hartley,  Hiimiugham.     From    j 
F.   W.    Zingsem,  New   York,    U.S.A.     Eng.    Pat.  352C, 
Feb.  10,  1897. 
The  drum  or  cage  which  contains   the  articles  to  be  plated, 
is  given  an  oval  form,  so  that  the  movement  of  the  articles 


may  be  accelerated  periodically,  and,  to  further  insure  this, 
the  shaft  of  the  drum  carries  cams  resting  on  rollers  and 
the  bearings  allow  of  its  rise  and  fall.  The  anodes  are 
earned  on  a  removable  frame  supported  between  the  two 
ends  of  the  drum,  and  the  current  is  conveyed  through  a 
loose  non-rotatory  collar  which  bears  on  "a  fixed  collar 
carried  by  the  shaft. — G.  H.  R. 

Zinc-bearing  Ores  and  Zinc-bearing  Products,  Impts.  in 
the  Combined  Electrolytic  and  Leaching  Treatment  of 
[Carbon  Anode.]  E.  A.  Ashcroft,  Newcastle,  New  South 
Wales.  Eng.  Pat.  7532,  March  23,  1897. 
This  process,  which  is  an  improvement  on  those  described 
in  Eng.  Pat.  13.850,  July  1S94  (this  Journal,  1894  957) 
and  Kng.  Pat.  13,534,  July  1895  (this  Journal,  1896,  658)i 
consists  in  the  employment  of  carbon  instead  of  soluble 
iron  anodes,  and  the  solution  of  ferric  sulphate  or  chloride 
employed  in  leaching  the  zinc  ores,  is  not  prepared  electri- 
cally, but  is  only  regenerated  in  the  anode  compartments. 
The  zinc-bearing  solution,  free,  or  nearly  free  from  iron, 
is  first  circulated  through  the  cathode  compartments  of  the 
tank,  and  then  it  is  mixed  with  ferrous  chloride  or  sulphate 
solution,  and  is  passed  into  the  anode  compartments,  where 
the  iron  salt  is  raised  to  the  ferric  state.  Thence  a  suitable 
quantity  of  the  solution  is  led  into  vats  containing  scrap 
iron,  and,  when  a  sufficient  quantity  has  been  dissolved,  it 
is  returned  to  the  anode  compartment,  where  it  is  again 
raised  to  the  ferric  state.     The  operation  is  thus  cyclic. 

-G.  H.  R. 

XII.-FATS,  OILS,  AND  SOAP. 

Wool-Eat,  The  Composition  of.  L.  Darmstaedter  and 
J.  Lifschiitz.  Ber.31,  97— 103. 
In  this  paper,  the  authors  continue  their  researches  on  the 
composition  of  wool-fat.  (This  Journal,  1896,  20G,  460, 
548  ;  and  1897,  150.)  They  find  that  the  softer  portion  of 
the  wool-fat  contains  neither  lanoceric  nor  lauopalmic 
acids,  thus  differing  from  the  harder  portion  or  "wax." 
It  contains,  however,  a  considerable  quantity  of  an  un- 
saturated acid  ,  which  constitutes  about  40  per  cent,  of  the 
acids  present. 

By  shaking  out  the  saponified  soft  fat  with  petroleum 
spirit,  and  evaporating  the  latter,  a  yellow,  amber.like 
body  is  obtained,  which  is  readily  soluble  in  hot  and  cold 
alcohol,  although  it  contains  carniiubylic  and  cerylic  alcohols. 
A  characteristic  constituent  of  the  soft  fat  is  the  so-called 
isocholesterol,  which  is  not  found  in  wool-fat  "  wax."  To 
obtain  this  body,  the  above-mentioned  crude  yellow  mass 
is  heated  for  some  time  with  5—10  times  its  volume  of 
methyl  alcohol,  and  then  allowed  to  stand  in  the  cold  for 
about  10  hours.  A  portion  remains  insoluble  and  is  filtered 
off,  the  filtrate  containing  a  body  having  a  lower  melting 
point,  and  which  the  authors  intend  to  investigate  further. 
The  insoluble  portion  contains  the  "  isocholesterol."  After 
further  purification,  this  body  is  obtained  as  a  white 
crystalline  powder.  It  is  a  neutral  substance,  insoluble  in 
water,  but  readily  soluble  in  hot  alcohol,  from  which  it 
is  not  precipitated  on  cooling.  The  air-dried  substance 
melts  at  120° — 121°,  but  when  dried  at  80°,  it  loses  2-7  per 
cent,  of  water,  and  its  melting  point  is  raised  to  137° — 
138  .  An  analysis  of  isocholesterol  indicated  the  formula 
[(C;6H«0),0]. 

From  wool-fat  "  wax,"  the  authors  obtained  about  2  per 
cent,  of  solid  alcohols.  About  half  of  these  consisted  of 
cerylic  alcohol.  An  acid  was  also  obtained  which  closely 
resembled  cerotic  acid,  although  its  identity  with  the  cerotic 
acid  of  beeswax  is  somewhat  doubtful. — W.  P.  S. 

Fats,  The  Cause  of  the  Rancidity  oj.     J.  A.  MjOeu. 
Forschungs  Ber.  1897,4,  195—203. 

The  author's  experiments  confirm  the  conclusions  of  other 
observers  as  to  the  rancidity  of  fats  being  due  to  an  oxidation 
process  caused  by  the  action  of  air  and  light,  and  accom- 
panied by  the  formation  of  free  acids  and  a  decrease  in 
the  iodine  value.  But,  contrary  to  Ritsert'a  experience 
(Natur.  Wochenschrift,  5,  136),  he  finds  that  light,  although 
playing  a  considerable  part,  is  not  an  essential  factor  of  the 
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decmnpo-iiion  process,  oxidation  being  caused  in  fat-   sub- 
■  correul  of  air  and  protected  from   the  light. 
Furl  ■  a  distinct  difference  between  the  chemical 

changes  produced  b]  the  action  of  air  alone  and  thai  caused 
by  the  combined  action  of  air  and  sunlight  Foi  instance, 
.,  i  butter  with  an  acid  value  l '2  and  iodine  value 
'i-j'7,  after  exposure  to  sunlight  lor  three  daw  bad  the 
aciil  value  l"-7  =  1 1 1 J  iodine  value  80-9;  whereas,  when 
ili.- -am. ■  butter,  kept  ai  about  60  C,  was  -  the 

action  of  a  current  of  air  alone,  about  five  weeks  were 
required  before  a  similar  acid  value  was  reached,  and  the 
iodine  value  bad  then  fid  lere  was  also  a 

difference  in  the  appearance  of  the  butter;  thai  i  irposed  t" 
the  Mm  I..  p  yellow,  whilst  thatsubjecti  1  to  the 

current  of  air  m  .lour  for  t  w three 

weeks,  and  then  suddenly  became  snow-white.  It  is 
suggested  thai   tin-  ehangi    was  possiblj   due  t"  eoxyuics, 

-unilai    t.,   lie,-  LIISC    the    alt.  ration   In   fre-hlv 

apples,  Ice.,  and  which  have  been  termed  "  oxydases "  bj 
VVeigerL 

Cod  liver  oils  behaved  in   manner  analogous  to  butter, 
turning  ranei.l  after  being  subjected  to   a   current   "i  a  r 

fior  several  weeks,  and  in  tome  cases  I raring  so  thick  that 

th.\    could    not    be  poured   ft the    vessel.     < 'live    oil, 

however,    when  treated    in    the    same    way,    showed    no 

alteration  In  composition  after  'J*  week-. 

ders  that  he  has  proved  positively  that 

bacteria  and  moulds  have  go  action  upon  fresh  fat-,  leu  he  is 

not  prepared  to  state  that  thej   play  no  pan  in  subsequent 

■  hen  once  a  decomposition  proa  ss  ha-  commenced. 

— ('.  A    \l. 

"Table  Oil"  t  ft  the  Term  '■■  be  Limited  In  I'm,  Olive 
Oil  '     Chcm    Key.  lctt-  n.  llat/.-lnd.  4,  [23],  818—319. 

'I'm-  question  ha-  recently  been  eagerlj  discosseJ  in 
Austria-Hungary.  Formerly  the  municipal  authorities  at 
I'.iel  i  I'e-ili  restricted  the  term  to  pure-  olive  oil,  but 
extended  it  at  the  request  of  the    Local  Chamber  of  Com 

men  e.    an. I    now    their    example    has    been    follow.-, I    by   the 

ecu ission  appointed   to   draw  up  a    Code*  alimentaritu 

riacu  I  lie  Zeits.  fur  Nehrungsmittel  Llntersuchg. 
supports  this  decision,  ami  holds  that  to  confine  the  term 
"table  oil  "  t"  any  single  oil  i-  unjustifiable,  there  being  a 
number  of  otheT  oils  equally  a-  well -nit.-, l  a-  olive  oil  for 
edible  purposes  some,  in  fact,  superior,  owing  to  lesser 
liability  to  rancidity.  Besides,  mixtures  of  sesame,  earth- 
nut,  cotton-seed,  and  other  oil-  with  olive  oil.  have  all 
along  been  imported  into  Austria  as  pure  "  table  oil,''  the 
in-  tests  ii, ■!  having  been  able  to  detect  admixtures 
of  lo  to  I  "i  per  cent,  of  such  oil?. — C.  S. 

Glycerin  and  Dioxyacetone,  A  Sew  T,,inl  Synth* 
(i.  l'ilotv.     Bar.  30,  [I'J  .  3101.  ' 

S(  ■     ""./.  /      \  \  I  \'    .    /M-/. 

<)      Portuguese)  Coloration  with  Baudouin's  lieagent. 
\  .i    I-   ,i,-  Silva.     Bull.  Boo.  Chim.  ix>-.19.  [2 

>',.    mi, I,  r  Will.,  nil./.    275. 

/  ,,i    i  |  i/.  th  id   -■'     I-    I  !/•  i-    i  liein.  Rev. 

I  .  i.     ,,.  llai/.  In, I.  4,     '-'-'    .  -".''.'. 

Se(  ""■!■  r  Will.,  pap  . I" 

Soap,    \nalysis  and  Valuation   o)       hf<    tods  fixed  bg  the 

>/„,,/,    Mi,,.,    ,/,  s   Chimistet   Analystes.     .1    Sni 
Chim  et  Hi. mi   35,  191;  Hull.  Assoc   Beige  des  Chim. 
11,  [7],  194. 

imai  i   Will.  /,o  /.  g,  i,. 

PATENTS. 

Oil*  fot  Pharmaceutical,  Veterinary,  Technical,  and  other 
Purposes  :  Impte.  in  and  connected  with  th.  Preparation 
■  ■i    Hineral  and  Vegetable.      W.I     Pearson,  Hamburg. 

I  .  I.    i.i- 
I\  thi-  pi  ii  table  oil-,  petroleum  residui  - 

oils,  &c,  are  mixed  with  lo — 20  per  cent,  ol  oleic  acid,  and 
purified  by  washing  with  sulphuric  acid  (I  percent,  solu- 
tion) and  afterwards  with  dilute  soda  ('  percent         Phe 

oil-  a:,-  then  dried,  preferably  by  beating  and  stirrim,-       Air 


may   be  blown    through    the   oil   to  hasten    the    treatment. 
The  oil-   thus    preparedeau.it    is  sail,  he   use  1  as   soU 
for    substances     otherwise     insoluble.        They    are    simply 
'- shaken  in  the   prepared  oil-,  without   pressure  or  heat." 
A    10  pel  iholic   solution    of    ■  strong  basis' 

added    at    a   temperature   n  -      t'..   and   the 

mixture  is  allowed  t-  cool.  The  resulting  compound  maj 
be  used  as  a  liniment,  with  tin-  a,;. litem  of  anj  drug  or 
chemical  easily  dissolved  by  the  oil-. — \V.  I'.  s. 

Linseed  Oil,  .1"  Improved  Method  of-  ami  Apparatus 
Bleaching.     R.  W.  English,  Buffalo,  U.S.A.     Eng.  Pat. 
9799,  Aptil  17.  1897. 

I'm  method  claimed,  consists  in  subjecting  the  oil  to  a  teni- 
per. inn, ■  sufficient  to  bleach  it.au  arrangement  of  tanks 
and  heating  apparatus  ng  thi-  purpose  being  also 

claimed. 

I  lie  oil  i-  fir-!  heated  ill  a  tank  by  mean-  of  steam  pipes 
to  a  temperature  of  -ton  P.,  and  then  passes  down  into  the 
but  chamber  through  a  pipe  which  branches  out  into  sevt  ral 
arm-  neat  thebotl of  the  chamber.  These  arms  are  per- 
forated with  small  hole-,  and  allow  the  oil  to  be  i  qually  dis- 
tributed over  the  bottom,  where  it  is  heated  t,.  600  I'.  The 
oil  rises  in  thi-  chamber,  and  is  drawn  off  iuto  tin-  cooling 
or  collecting  tank. — \V.  P,  >-. 

Oil,  Impts.  in  Apparatus  foi  Treating  Flax  and  other 
Oleaginous  Seeds  forth*  Extraction  "/".  A.  lu-ton,  sr 
Louis,  Missouri,  U.S.A.    Bug.  Pat.  18,550,  Aug.  10 

fin  apparatus  claimed  consists  ofn  steam-jacketed  cylin- 
drical vessel  which  ha-  a  height  of  16  ft.  and  an  interior 
diameter   of   g  ft.        A    vertical    rotating   -haft    extends 

through  the  vessel,  having  attached  t"  it  at  certain  distance-. 

a-,  Ties  i  it  rakes  or  agitators.    It, low  each  set  of  rakt 
an  arm  01  piece,  serving  a-  a  brae,    to  the  si. ell  of  the 

vessel,  and  hiving  upright  arm-  to  aid  in  mixing  and 
dividing  th,  mass  "f  crashed  seed.  Steam  pipi 
into  the  interior  of  the  cylinder  at  suitable  interval-.  Tubes 
are  also  provided  for  the  insertion  of  thermometers.  The 
lop  of  the  vessel  maj  he  left  open  ;  the  lower  end  i-  closed, 
and  i-  till.-, I  with  a  sliding  door  or  delivery  valve.  The 
lower  bearing  of  the  revolving  shaft  is  in  the  centre  of  the 
plate  closing  the  lowei  end  of  the  cylinder.-  \V.  I'.  - 

Oil,  Impts.  iii  Hi,    Treatment    of    Oleaginous    Seeds  fbr 
the  Extraction  oj    A   Euston,  SI   Louts,  Missouri,  1    S  \ 
Bug.  Pat.  S  80,  1897. 

Act  oanrno  to  thi-  invention,  th,  seeds  arc  crushed  without 
injuring  "r  burstiug  the  oil  cells.     This  crushing  is  effi 
between    ro  fully  adjusted  so  that   the  seeds  are 

m,  ieU    ■■  lie lure, l,   I, in   ii,, i    crushed   so  a-  to   injure  the 
nty    of    the    oils    cells."       The    crushed   -ecd    I-    then 
heated  in   ,  suitable  v,---- 1  with  water,  and  Enallj 
,i  the  ,nl.     W.  P.  S. 

■7.7,  Antiseptic,  Medicinal,  or  Multi-coloured  or 
nihil :   Imjifs.    in    th,    Manufacture  "/".    ana*   in 
Machinery  or  Apparatus  therefor.     V.  Villain,  \\ 
ton.     Bog    Pal   7298,  March  19,  |s"7. 

i       claims  of  thi-  patent  are  t,  r  the  insertion  it  the  e.  aire 

,,i  the  soap  tablet  of  a  coutuiner  of  a I thei    material 

filled  with  pertumo,  or  of  a  block  id  odot  ferous  wood,  ami 
for  a  process  for  in  inula,  luring  I'm,  v  snap-  containing 
coloured  soap,  perfumes,  &c.,  consisting  In  tin-  production 
,,|  a  hollon  bar  ol  soap,  aud  filling  the  same  will.  Boap  ol 
another  kind. 

I  In-  apparatus   for   producing   this    hollow    soap   is   also 

claimed.     In  this  apparatus  the  soap  is   ved   through  a 

conical   vessel  hj  u   revolving   helix,  and    passes    through 

a  pel  filiated   plat,    at   the  -nialltr    end    of    this    \e--el    into   a 

second  conical  chamber  in  which   is   pieced  a  central  rod. 

this   chamber  b)  an  annular  opening, 

the  upper  end  ,.t  the  central  rod  termiuating   in  tie 
of  tl polling,     \\  .  I',  s. 

/II,  a.  hiii./.     L. Grote,  London.     Eng.  Pat.  14,241, 

.lllll.       |l.     |SU7 

Till:  claims  an     I, a    a    i 

bard  blcaehin  I    -  -■■  -i -    -  i  mixing 
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solutions  of  caustic  soda  or  potash,  calcined  soda,  salt. 
soluble  glass,  chloride  of  magnesium,  and  eocoanut  oil,  and 
boiling, — stirring  well  during  the  operation. 

The  hard  soap  is  obtained  by  mixing  together  in  the  cold, 
solutions  of  caustic  soda  or  potash,  chloride  of  magnesium, 
soluble  glass,  and  eocoanut  oil. — W.  P.  S. 

Saponification,  A  New  or  Improved  Electrolytic  Method 
nf  and  Apparatus  for.  A.  L.  C.  Nodon,  L.  A.  Bretton- 
neati,  and  1*.  D'Alton  Shee,  Paris.  Kng.  Pat.  22,129, 
Nov.  19,  1897. 
The  apparatus  claimed  consists  of  a  truncated  conical 
trough,  which  maybe  made  of  masonry,  wood,  or  enamelled 
sheet  iron.  A  vertical  spindle  passes  through  the  centre 
of  this  vessel,  having  attached  to  it  perforated  blades, 
■which  act  as  stirrers.  Vessels  made  of  porous  material  are 
placed  above  the  trough,  and  contain  a  solution  of  soda  lye. 
They  are  provided  with  plates  of  cast  iron,  serving  as 
positive  poles,  whilst  the  spindle  is  connected  wit'v  the 
negative  pole  of  a  source  of  electric  energy.  The  upper 
blades  of  the  stirring  device  are  fitted  with  wire  brushes, 
which  rub  on  the  bottoms  of  the  porous  vessels.  The  tem- 
perature of  the  contents  of  the  trough  is  kept  at  90°-— 100°  C. 
by  an  arrangement  of  steam-  or  hot-water  pipes.  A  blow- 
off  cock  at  the  bottom  of  the  trough  serves  to  empty  the 
latter.  The  oil  to  be  saponin, 'd  is  placed  in  the  trough  with 
water,  and  a  current  of  electricity  passed  through  the  appa- 
ratus, tlit>  stirrers  being  also  set  in  motion.  A  neutral  soap 
is  formed  in  about  seven  hours.  The  difference  of  potential 
necessary  for  the  working,  varies  between  2—4  volts,  the 
current  required  being  about  100  amperes  per  cubic  metre 
of  the  substance  to  be  made  into  soap.  Some  fats  require 
an  excess  of  soda ;  this  excess  may  be  removed  by  reversing 
the  current. — W.  P.  S. 

XIII.-PIGMENTS,  PAINTS ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 

Pigments  {Zinc  and  Blanc  Fire),  Preparation  of,  from 
Zinciferous  Residues.  W.  Stahl.  Berg-  u.  Hurt.  Ztit. 
71,  1  ;  Cheni.  Zeit.  Rep.  22,  [-1],  28. 
AVhen  zinciferous  pyrites  residues  (with  7 — 10  per  cent,  of 
Zu)  are  treated  by  chlorination  roasting,  the  resulting  1\  es 
may  be  profitably  worked  up  for  zinc  pigments.  Alter 
precipitating  goid,  silver,  copper,  lead,  &c,  by  metallic  zinc, 
and  throwing  down  the  residual  metals  by  sodium  sulphide, 
the  clarified  lye  is  ready  for  treatment  in  any  of  the  follow- 
ing ways: — Zinc-white  may  be  thrown  down  by  sodium 
carbonate,  the  precipitate  being  calcined  in  a  muffle.  Zinc 
sulphide  can  be  precipitated  by  sodium  sulphide  from  the 
boiling  liquor.  It  is  ground  and  lightly  calcined  after  being 
filtered.  To  prepare  Lithopone  /.,  an  amount  of  barium 
sulphide  equivalent  to  the  zinc  present  is  added  to  the  lye, 
whereupon  the  following  reaction  occurs  i — 

Ba(HO).,  +  Ba(HS)2  +  2Zn<X  +  2Nu,SO,  = 
2ZnSBaS04  +  4NaCl  +  2H,0." 

An  inferior  lithopone  (zinc  19-71,  barium  sulphate  70-59) 
can  be  recovered  from  the  residual  lye  from  the  above  zinc 
sulphide  process  by  adding  zinc  chloride  lye  thereto,  and 
precipitating  with  barium  sulphide,  7059.  Blanc  fixe  is 
obtained  by  treating  with  the  product  obtained'By  roasting 
an  inferior  variety  of  heavy  spar  with  carbon,  all  the  ' 
filtrates,  obtained  from  the  above  products  and  chiefly 
consisting  of  sodium  sulphate.  The  following  reaction 
occurs : — 

Ba(IIO).:,  Ba(US).,  +  2Na.JSU4  aq.  = 
BaSOj  +  2NaIIO  +  Ba(HS)2  +  Na.,S04  aq. 

On  acidification  with  hydrochloric  acid,  the  undecomposed 
barium  sulphide  aud  sodium  sulphate  react  according  to  the 
equation — 

Ba(HS)s  +  2NaHO  +  Na.,S04  +  4HC1  = 
BaSO.,  +  2HaS  +   4NaCl  +  2HaO. 


The  H2S  is  removed  by  the  aid  of  steam,  and  the  hlanc  fire 
filtered  aud  calcined,  the  residual  brino  beiug  employed  to 
moisten  a  fresh  parcel  of  ore  for  chlorination. — C.  S. 

Oil  Paints,  The  Thickening  of.     \V.  Lippert.     Zeils. 
angew.  t'hem.  1897,  779. 

It  is  well  known  to  varnish  makers  that  certain  oxide  pig- 
ments, more  especially  zinc  white,  when  ground  into  oil  or 
varnish,  cause  the  paint  after  a  short  time  to  become  so 
thick  [vuly.  "livery  "]  as  to  prevent  its  being  applied  with 
a  brush.  In  the  text-books  this  phenomenon  is  said  to  be 
due  to  the  combination  of  the  metallic  oxides  with  rosin 
acids  ;  but  as  a  matter  of  fact  it  is  determined  simply  by 
the  presence  of  any  free  acid  in  the  vehicle,  whether  it  1>3 
the  fatty  acid  of  an  oil  or  the  acid  of  any  resin.  The 
intensity  of  the  thickening,  however,  is  not  necessarily  pro- 
portionate to  the  amount  of  oxide  and  the  acidity  of  the  oil  or 
varnish,  but  it  depands  rather  on  the  particular  nature  of  the 
two  substances  taking  part  in  the  reaction.  Indeed,  drying 
oils  and  varnishes,  even  when  tiny  are  fairly  old,  should 
contain  hut  little  free  acid  ;  and  the  same  remark  applies  to 
[refined]  rosin  oils  -,  while  cotton-seed  oil,  after  purification 
with  alkali,  has  none  at  all.  The  acids  of  a  solid  rosin 
do  not  produce  so  marked  a  thickening  effect  in  paint  as  the 
fatty  acids  of -an  oil,  and  these  in  their  turn  are  less  active 
than  the  acids  of  some  (Australian)  copals.  It  is  also 
worthy  of  notice  that,  in  the  majority  of  eases,  paints  which 
thicken  ou  exposure  to  air,  yield  no  skin  or  only  an  imperfect 
one,  and,  contrariwise,  paints  that  skin  do  not  thicken  ;  so 
that  the  formation  of  a  dried  film  on  the  surface  may 
generally  be  taken  as  a  sign  that  no  change  in  consistency 
has  occurred  in  the  body  of  the  material. 

In  order  to  investigate  this  problem  somewhat  more 
closely,  a  normal  paint  composed  of  10  grins,  of  commercial 
zinc  white  and  15  grms.  of  "  manganised  "  oil  was  made 
up.  Other  mixtures  containing  the  pigment  were  next 
prepared  from  different  vehicles,  the  above  proportions 
being  retained  except  when  it  was  necessary  to  increase  the 
liquid  portion  to  20  grms.  to  allow  for  extra  viscosity.  All 
the  samples -were  exposed  tc  the  air,  and  were  compared 
with  the  standard  after  24  hours  and  also  after  8  days.  The 
standard  itself  skinned  strongly,  but  preserved  its  original 
consistency.  Neither  the  presence  of  50  per  cent,  of  dark 
or  clear  ("  window-glass  ")  rosin,  nor  of  G6  per  cent,  of  pale 
or  dark  rosin  oil,  nor  that  of  66  per  cent,  of  cotton-seed  oil, 
caused  any  thickening  to  take  place ;  but  the  excessive 
amounts  of  foreign  matter  in  some  cases  hindered  or  pre- 
vented the  formation  of  skin.  The  addition  of  7  per  cent, 
of  free  linseed  acids  to  the  manganese  varnish  induced  no 
visible  change,  but  on  increasing  the  proportion  to  50  per 
cent.,  the  paint  thickened  almost  instantaneously.  When 
either  pale  or  dark  rosin  oil,  cotton-seed  oil,  linseed  oil  con- 
taining flocculent  matter,  or  Baltic  hemp-seed  oil  was  used 
alone  to  suspend  the  zinc  oxide,  no  alteration  in  consistency 
occurred,  hut  in  the  three  latter  instances,  the  pigment  partly 
settled  to  the  bottom.  Both  pale  and  dark  Japanese  wood 
(or  tung)  oil  (this  Journal,  1896,  661,  and  1897,  684), 
which  has  been  recommended  as  a  substitute  for  linseed, 
caused  the  paint  to  appear  "  livery  "  in  24  hours  ;  so  that 
this  product  is  not  suitable  for  the  manufacture  of  paint. 

These  experiments  show  that  Amsel's  process  for  dis- 
tinguishing between  rosin  oil  and  mineral  oil  in  linseed 
varnish,  and  for  the  detection  of  cotton  oil  therein  (this 
Journal,  1897,  924),  is  not  trustworthy.— F.  H.  L. 

Whiting,  White  Lead,  and  Ochre;  The  Behaviour  of,  with 
various  Oils.  C.  Bottiuger.  Chem.  Zeit.  1898,22,  [12], 
102. 

If  the  liquid  matter  in  putty  which  has  been  made  for  a 
few  weeks  be  extracted  with  ether,  aud  its  iodine  number 
determined,  it  will  be  found  to  be  smaller  than  that  of  the 
original  oil.  If,  again,  a  certain  proportion  of  a  fatty  oil, 
over  aud  above  the  linseed  ordinarily  employed,  be  added 
during  the  manufacture  of  putty,  the  quality  of  the  material 
will  be  greatly  improved  :  it  will  be  softer  and  dry  less 
quickly. 

To  investigate  these  points,  the  following  experiments 
were  carried  out : — A  linseed  oil  having  an  iodine  number 
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of  1-  ;■:;  was  mixed  with  white-lead,  and  the  mass  •  1 1  wed 

ghl  i  after    17  4ai-  the  iodine   number  had  fallen  to 

131  *0;  in  two  months  to   122  7.     When  ochre   »as  used 

as  the  pigment,  thi    corresponding  values   were    145-6  and 

9.     Whiting   gave    172-0  al    8   days;    139  2    after 

35  day*.    The  "il  itself  contained  no  appreciable  amonnl 

(under  0-05  per  cent.)  of  ash.     A  similar  product  was  next 

made  np  from  pure  calcium  carbonate,  and  was  kepi  for 

about    -i\    weeks,   l»in^'    kneaded    together    al    frequent 

al-.     After  a  final  mixing  to  incorporate  the   thick, 

brittle,  greyish-yellow   -kin   with   the  rest  of  the  putty,  it 

ted  with  ether  ;  and  the  residue  «a* 

r r.-  it.-. I  with  wat.  r,  alcohol,  and  again  with  ether,  to  remove 

the  last  traces  ol  oil.    During  the  process,  a  number  of  rotten 

skin*   were  isolated,  which  gave,  on  gentle  ignition,  51*94 

lining  78"  I  per  cent  ol  lime.     II 

bath   with   dilute   hydrochloric    acid,   they 

evolved   much   carbonic  acid;  and  at  length,  after  losing 

ni   in   weight,  they  were  converted  into  a 

caoutchouc -like  body,  and  retained  only  2*87  pei   .•ent.  of 

ssh.     8 i  the  matter  dissolved  by  the  acid  being  also 

soluble  in  ether  and  alcohol,  it  should  seem  probable  that 
!  in-  might  consist  in  part  of  organic  calcium  salts. 
In  ord.r  t..  study  the  action  of  different  oils,  eight 
samples  of  putty  "ere  prepared  from  one  specimen  of 
whiting,  of  which  they  each  contained  10  grms.  I  i  i  was 
made  np  with  10  c.c.  of  linseed  oil  (iodine  number,  183*8); 
(-.').  10  c.c.  ol  linseed  and  2  c.c.  of  ordinary  olive  oil  (iodine 
number,  89*9);  (3),  10  c.c  of  linseed  and  .'>  c.c.  of  olive  oil; 


of  linseed  and  2  c.c.  of  petroleum  ;  (5),  In  c.c.  of 
•  1  anil  .')  c.c.  of  arachis  (eurthnnt)  oil  (iodine  number, 
(6).  In  c.c.  ol  linseed  and  .'i  c.c.  of  "putty  oil" 
(Kill. .It  (iodine  number.  4  7  ■  1  > ;  (7),  10  c.c.  oi  olive  ..il 
alone:  (*).  10  c.c.  ol  arachis  o>  .arthiuit  oil  alone.  After 
standing  four  weeks,  (1)  formed  a  tough  mas-  which 
adhered  so  strongly  to  the  vessel  holding  it  that  it  could 
only  be  removed   with  a  knife;     .  adherent  sod 

still  soft ;  i  ichanged   in  cocsisteney  and  covered 

with  clear  oil;  (4)  resembled  (I),  but  «■  not  quite  so 
hard — the  petroleum  had  evaporated;  i  ."•  I  hud  separated 
into   oil    and    chalk:  ..red   with   skin,  and    was 

not  specially  adhesive;  (7)  and  '*>  bad  separated.  <  >n 
extracting  with  ether,  the  oils  from  the  fir-t  >i.\  sam| 
smelt  strongly  of  acrolein;  the  amount  recovered,  as  well 
as  thai  of  the  solid  matter,  and  other  details  being  recorded 
in  the  table  annexed.  It  will  be  seen  thai  the  iodine 
numb  smaller  in  every  case  than  the  original  oils; 

ami  only  ilms.  putties  which  contained  linseed  oil  gave  any 
considerable  quantity  of  the  brownish-yellow,  insoluble, 
organ  I   the  last   line  of  the  table;  or,  in 

other  word-,  thai  only  linseed  oil  is  capable  of  entering 
into  combination  with  lime  under  the  conditions  now 
referred  t".  The  experiments  also  prove  that  any  glyceridie 
oil  ma"  be  employed  to  make  putt)  dry  more  slowly  and 
to  prevent  it  from  becoming  too  hard  ;  but  that  a  petroleum 
oil  (no  due  is  given  as  t..  the  boiling  points  of  the  sample 
used)  evaporates  too  completely  to  produce  any  permanent 
effect  "il  the  material. 


Weight    fc    i  I      Orms. 

... 
\\c\g\ 

Pigment  insoluble  in  dilute  acid       „ 
Pigment  insoluble  in  arid.  al.-.. 
I ...1.  and  ether, 

uble  matter  —   Perl 
matter  in  pigment     Orms. 


108*1 
11-02 
1-1380 
1-0895 

111'.' 


0-8201 
0'798E 


UV1791 

12*6760 

12*4606 

116  -8 

114*6 

10-04 

10*84 

0*2277 

1-16U8 

ii- 1667 

1*1100 

87*64 

17--.N 

--  ■ 

0*1040 

0-8210 

10*12 

84*70 

K79 


-     - 
0-14U 

0-OS7H 


— F.  II.  I.. 


PATENTS. 
Paints,   Pigments,  and  the   like,    ttupts.  in. 

A     .'.    Boult,    London.      F I'     Fritsche    and    Co., 

Hamburg-Uhlenl  lany.     Eng.  Pat.  2667,  Feb.  1, 

1897. 
A   coh  HOtt  paint,  varnish,  or  lacquer  is  ret  lially 

"preservative"  by    the  addition  of  2   to  •'.   per  cent,  "f 
in.  tanitrop  CB       0,.l  'II,    1:8:  l).      This   body 

sates  the  advantages  of  being  solid  at  ordinary  tem- 
peratures, ol  having  such  a  low  m.-lt  in^;  point  that  it  can  be 
mixed  with  the  other  ingredient!  .  of  pro 

.In. juicl   dt  i  ing  paint  "  dne  to  »ion  "f  the 

..ii-."  of  being  chi  ap    ind  i  asily  pre- 
pared.and  ol  nol  bi  in  that  ii  cannot  injure  ships' 

bottoms.  -  I'    H.  I'- 
ll'/ /    i>is.  in  and  relating  /••  th§ 
\fanufai  hu,   of.     T.  I  on,  London.     K- 
March  10,  1897. 

Aitt n    precipitated   white   lead   may    have   the   same 

chemical   composition    and  (true)    specific  gravity    as    the 
••Hiii.li"   product,  yel    it--   apparent  density   (weight  per 

bushel,  5tc.)   is  i h  lower.     By  the  inventor's  proa 

pigment  '■■  which,  ii   it  all.  ged,  i-  equal,  as  t..  it-. 

physical  qualities,  to  ihc    older   mat.  rial.     A   solution   of 
basii  it.    it  treated  with  ea  I   until  the 

liquid  i iverted  into  the  normal  tall      The  precipitate 

is  allowed  to  subside,  the  liquor  run  off,  fresh  I 
introduced  and  agitatcd.with  the  solid  matter,  and  the  gas 
admitted  again.  Theehoraetei  "i  the  final  pi  lucl  may 
be  varied  by  Increasing  the  number  of  precipitations;  or 
h\  altering  the  proportions  hetwei  o  the  whit  lead  and  basic 
liquoi  operated  upon  each  lime.  The  claim  therefore)  it 
i  ■  fo   depositing  upon  a  previously  obtained  | 


pitate  ..i  be  irbonate,  a  fresh  layer  or  larca 

the   -"i"     substance   in   order    t..    increase    it-    appan 

-I-'.  II.  I.. 

(jB.)— RESINS,  v  \i;msiii-;s. 

Shellac,  The  Bleaching  of.    3.  Pels.     Papier  Zeit 

23, '[••].  i  ••••-•- 

A   i  -ill  u  pan  holding  80  •  •!  ii"1  litres,  having  a  draw-e 
cock  at  ii    lowest  point  and  a  perforated  copper  false  button 
is  till.  I  with  50  ..r  7n  litn  b  of  water,  l 
-.id.,  ni    i   kilos.  .-I   sodium  carbonate  are  added,  and  th 
whole   heated   t..  the  boil.     10  kilos    of   shellac  are  then 
introduced  gradually   and  with  constant  agitation  in  ordej 
to  prevent  tin   mass  sticking  together  in  lumps  ;  ti.r  should 
■  -  -liitiun    would   be  greatly    retarded,  and    the 

I  re-in  would  pro*  e  very  -...ft.  When  all  i-  dissolved) 
the  liquid  is  run  into  a  second  vessel  capable  ol  holding 
s.uii.-  .  00  litres.      \  solution  of  sodium  hypochloriti 

if  bleaching  powder  with 
liiHi  litresOT  water,  decomposing  the  calcium  -alt  with  sodium 
carbonate  in  the  usual  way.  The  hot  shellac  solution  is 
mixed  with  the  cold  blenching  liquid,  the  la*t  addition-  being 
'  intervals  of  five  minutes,  until  the  colour  i-  only  » 
pal.  yellow,  when  the  vessel  is  covered  up  to  keep  it  warm, 
nnd  allowed  to  rest  foi  several  hour-.  Finally  tl 
Honor  i-  drawn  off  into  ..  third  vessel  holding  1,000  litrea, 
raised  (il  necessary)  lo  a  temperature  of  .'!..  i  .  bj  Un 
addition  "f  hot  water,  and  then  precipitated  with  .*.  pi 
sulphuric  or  preferably  hydrochloric  scid  rhe  resin  il 
thrown  into  cold  water,  filtered  ofl  and  dried;  ihen  il  M 
occasion  lo  cast  il  into  sticks,  but  it  it  must  be  kepi 

It  ii-tli  ol  limi .  this  -I Id  I"-  done  undet  I 

is  110  or  115  |>er  cent.— 1".  11    I. 
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Driers  and  Varnishes.     M.  Weger.     Chem.  Ee7.  Fett-  u. 
Harz-Ind.  4,  [23],  313—316. 

Foe  testing  the  drying  property  of  Tarnishes,  the  author 
recommends  a  comparative  examination  with  a  normal 
varnish,  spread  on  glass  in  a  thin  layer  and  kept  at  a 
uniform  temperature  of  about  15°  C.  without  exposure  to 
direct  sunlight,  the  tackiness  of  the  drying  varnish  being 
tested  by  linger  pressure.  The  organoleptic  tests,  coupled 
with  the  drying  test,  are,  however,  the  simplest  and  hest. 
'In  the  other  hand,  Amsel's  "water  reaction"  is  charac- 
terised as  altogether  incapahle  of  fulfilling  the  advantages 
claimed  for  it. 

With  regard  to  the  oxygen  absorption  test  as  an  indica- 
tion of  drying  qualities,  the  author  considers  that  too  much 
reliance  should  not  be  placed  upon  it,  since,  although  the 
original  method  can  he  improved  upon  by  spreading  the 
varnish  out  in  thinner  strata  {e.g.,  about  0-0012  grm.  to 
cover  a  surface  of  1  sq.  cm.),  the  relatively  high  weight  of 
the  plates  employed  and  the  hygroscopicity  of  the  exposed 
surface,  constitute  sources  of  serious  error. — C.  S. 

(C.)— INDIA-RUBBEi:,  &o.' 

Rubber  Goods,  Estimation  of  Mineral  Mailer  in.     L.  de 
Koningh.     J.  Amtr.  Chem.  Soc.  1997,  19,  [12],  952. 

See  under  XXIII.,  page  277. 

PATENT. 

Waterproof  Coating  and  Impregnating  Substance,  and  a 

Process  for   the   Manufacture  of  the   same.     8.  Hansel 
and  E.  llornung,  Vienna.  Eng.  Pat.  29,635,  Dee.  14,  1897. 

Twenty-five  parts  of  albumin  or  gluten  are  dissolved  in 
an  equal  weight  of  cold  water,  1  per  cent,  of  salicylic  acid, 
phenol,  or  other  antiseptic  added,  then  3  to  10  parts  of 
india-rubber,  gutta-percha,  or  their  substitutes  previously 
dissolved  in  any  suitable  solvent,  and  the  whole  agitated 
together.  If  a  very  flexible  coating  he  required,  5  to  13 
parts  of  glycerin,  syrup,  fat,  oil,  or  oil-rubber  may  also  be 
introduced.  The  composition  is  employed  for  waterproofing 
paper  or  other  fibrous  material,  and  the  albumin  is  coagu- 
lated by  passing  the  fabric  between  hot  rollers.  If  preferred , 
however,  the  albumin  may  be  rendered  insoluble  before  the 
rubber,  o;c.  is  added  ;  or  it  can  be  left  soluble,  sufficient 
sulphur  incorporated  to  vulcanise  the  rubber,  and  the  two 
operations  of  vulcanising  the  latter  and  of  coagulating  the 
former  carried  out  by  heat  after  the  composition  has  been 
applied  to  the  surface. — F.  H.  L. 

XI7  -TANNING.  LEATHER.  GLUE.  SIZE. 

Leather,     Chrome-Tanned,     Finishing    of.      F.     Vesely. 

V 

Casopis   pro   Prumysl    Chemieky,    1897,   7,  354  ;  Chem. 
Zeit.  Rep.  1S98,  22,  15. 

As  soon  as  the  leather  exhibits  an  uniform  grey-green  colour 
in  section,  it  is  washed  with  lake-warm  water  in  the 
tumbling  drum,  pressed,  and  blacked  or  coloured  with  coal- 
tar  dyes,  in  which  operation,  a  higher  temperature  is  per- 
missible than  is  the  case  with  other  leathers.  The  blacked 
material  is  then  treated  with  a  very  carefully  determined 
mixture  of  fat  and  soap  at  30°  C.  The  excess  of  fat  is 
removed,  and  the  skin  is  twice  staked,  and  pumiced  on  the 
flesh  side,  and  treated  with  a  finishing  mixture  on  the  grain. 

— YV.  G.  M. 
Erratum. — This  Journal,    189S,   page   165.      In  table 
heading,  for  "  Orgauic  Extraneous  Hatter,"  read  "  Organic 
Extractive  Matter." 

XV.-MANURES,  Etc. 

PATENT. 

Cereals.  New  Process  for  Increasing  the  Growth  of,  and 
their  Yield  by  Means  of  Bacteria,  and  a  Method  for 
Developing  and  Conserving  the  latter  on  a  Large  Scale. 
H.  E.  Newton,  Loudon.  From  A.  Caron,  Germany. 
Eng.  Pat.  5574,  March  2,  1897. 


It  was  found  that  certain  aerobic  bacteria  present  in  the 
soil,  have  the  power  of  increasing  that  portion  of  the  com- 
bined nitrogen  of  the  soil  which  is  available  for  plants.  The 
bacteria  arc  quite  distinct  from  the  leguminous  root-nodule 
bacteria,  which  assimilate  five  atmospheric  nitrogen.  One 
bacterium,  termed  Bacillus  Ellenbachensis  Alpha,  is  espe- 
cially active,  and,  when  present  in  the  soil  in  large  numbers, 
i-  said  to  render  the  application  of  natural  or  artificial 
manure  unnecessary  for  growing  cereals.  It  is  best  culti- 
vated  in  a  porous  substance.  Bread  is  saturated  with  broth. 
crumbled,  put  into  suitable  sterilised  vessels,  and  inoculated 
with  the  Bacillus.  After  a  short  time  the  substance  is 
thoroughly  infected  with  the  bacteria,  which  afterwards 
change  into  spores.  For  preservation  the  whole  is  dried 
at  a  low  temperature,  the  spores  remaining  effective  for 
years. 

The  bacteria  may  be  developed  on  gelatin  or  broth  sus- 
pended in  a  little  water,  which  is  then  poured  over  the 
seed-grain.  They  may  also  be  directly  applied  to  the  soil, 
in  a  dry  state,  after  being  mixed  with  some  soil,  gypsum,  or 
other  indifferent  substance.— N.  H.  J.  M. 


XVI.-SUGAR.  STARCH.  GUM.  Etc. 

Gentianose,  Preparation  of.  Em.  Bourqaelof  and  I..  Nardiu. 

Comptes  Bend.  1898,126,  [3],  280—281. 

Gentianose,  a  sugar  analogous  to  cane  sugar,  was  dis- 
covered in  1881  by  Mayer  (Zeits.  physiol.  Chem.  6,  135). 
It  is  prepared  as  follows  : — The  fresh  roots  of  yellow  gentian 
are  cut  into  thin  slices  and  put  into  a  flask  containing 
boiling  alcohol.  An  inverted  condenser  is  then  fitted  to  the 
flask,  and  the  boiling  continued  for  20  to  25  minutes. 
When  cold,  the  contents  of  the  flask  are  expressed,  filtered, 
and  the  filtrate  distilled.  The  residue  in  the  retort  is 
neutralised  with  precipitated  chalk,  filtered,  and  evaporated 
on  the  water-bath ;  it  is  then  dissolved  in  the  smallest 
possible  amount  of  water,  and,  whilst  hot,  treated  with  four 
or  five  parts  of  95  per  cent,  alcohol.  After  15  hours  a 
viscous  layer  is  deposited  on  the  sides  of  the  flask,  and  the 
liquid  is  poured  off  into  a  second  flask.  Crystallisation 
1  begins  at  once,  and  is  complete  in  about  15  days.  The 
substance  is  then  reerystallised  from  95  per  cent,  alcohol. 

Gentianose  melts  at  207 — 209°  C.  (eorr.)  and  is  dextro- 
rotatory, a„  =  +  31°-25.  It  does  not  reduce  Fehling's 
solution.  When  heated  with  dilute  sulphuric  acid  it 
becomes  hevo-rotatory,  and  readily  reduces  Fehling's  solu- 
tion.—N.  H.  J.  M. 

Starch,  Process  for  the  Treatment  with  Chlorine  of. 
Siemens  and  Halske.  Zeits.  fur  Spiritusind.  1898,  21, 
59—60.     (Ger.  Pat.  95,765.) 

Haw  or  bleached  commercial  pofato  starch  possesses  ; 
peculiar  ethereal  odour  which  also  fiuds  its  way  into  the 
various  products  obtained  by  its  hydrolysis.  According  to 
the  invention,  the  starch  is  made  into  a  sludge  and  intro- 
duced into  a  vessel  provided  with  stirring  machinery,  in 
which,  after  raising  the  temperature  to  45D  (.'.,  it  is  treated 
with  chlorine  or  chlorine  water.  The  product  is  then  washed 
i  with  water  aud  dried  in  the  usual  manner,  or  if  glucose  is 
to  be  prepared,  the  treatment  with  acid  immediately  follows 
the  washing.  It  is  stated  that  the  treatment  with  chlorine 
leads  to  the  partial  disruption  of  the  starch  cellulose,  the 
halogen  entering  into  the  starch  granule,  aud  there  attacking 
the  bodies  giving  rise  to  the  ethereal  odour,  which  are 
subsequently  removed  by  washing  with  water. — J.  h.  1!. 

Glucose,  The  Action  of  Benzhydratide  on.     G.  Pinkus. 
Ber.  1S98,  31,  [1],31. 

See  under  XXIV.,  page  283. 

PATENTS. 

Molasses,  tmpts.  in  and  connected  with  the  Extraction  of 
Sugar  from,  bu  the  Use  of  Barium  Compounds.  I,. 
Sternberg,  New' York,  U.S.A.  Eng,  I  'at.  18,429,  Aug.  7, 
1897. 
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jx  |i  •  extracting  eugar  from  mnla —  by  barium 

bydroxysalphide,  the  residual  solution  or  tragic  lye  contains 
the  ">  to  LO  per  ci  -  of  barium  bydroxysulpbide  em- 

ployed, together  with  barium  bydrosnlphide  and  ail  the 
impurities  originally  present  in  tbi   •  ition. 

The  objeel  61  the  present  invention  i-  '"  recover  the 
barium  ami  sulphur  compounds  present  in  the  lye  by  trans- 
forming tlu-m  into  insoluble  compounds.  The  l>.  is  treated 
with  excess  of  sulphurous  acid,  and  the  ex<  ■•-  removed  by 

ha ii  carbonate,  whereby  barium  sulphiti   and  sulphur  are 

precipitated.  Phi  precipitates  are  separated  by  filter- 
ami  dried  and  calcined  in  the  presence  of  air.  thereby 
forming  barium  sulphate  and  gaseous  sulphurous  acid, 
adapted  for  repeated  a 

The  drawings  show  a  suitable  saturation  apparatus  con- 
sisting of  a  horizontal  cylinder  containing  a  rotating  stirrer 
ii i  in. Hint,  .1  by  ;i  condensing  lower,     L.  J.  de  W. 

/  t  for  Separating   Impure,  at  oiu    Opera- 

tion, into  Crystallised  Sugar  mill   Molasses.     M.Sachs, 
Kiew,  Russia.     Eng,  Pat.  7861,  March  26,  1897. 
I  in.  discharge  liquors  of  the  first  product  of  -near  refineries, 

molasses  desaoi  harisiog  works  and  affinal processes,  which 

bavehitherl ly    I a  evaporated  down   to  strim:  proof, 

,i.  brought  to  grain  oi  crystals  by  first  boiling  down  a  certain 
quantity  or"  the  liquor  in  the  vacuum  apparatus  in  the  usual 
n i nun.  i.  iin.l  then  adding  consecutively  .  further  portions  ol 

previously  heated.    Thee pletely  boiled  filling* 

in. i--,  whilst  still  in  the  vacuum  apparatus,  is  cooled  by 
cutting  ..II  the  steam  and  maintaining  the  vacuum  for  some 
time  before  it  is  discharged  into  the  crystalli 

Or,   the  ordinary   process   of  boiling  down   to  string   is 

applied   t.>  the   portions   of    discharge    liiiuur,    previously 

heated,  in  order  to  effect,  by  subsequent  cooling  ami   sub- 

entrifugal    action,  a  separation  at    ""'-I'    into 

aud    molasses.     For    the    crystallisatl nin~liin^ 

vessels  can  be  used  with  single  walls  and  without  arrange- 
ment for  ling  or  heating  with  steam.     The  cooling  of 

the  crystallising  i n  may  1 fleeted  by  ans  of  draught 

llin  -  ..r  by  fans,  which  draw  <>IT  the  air  warmed  by  the 
cooling  of  the  filling  mass,  such  air  being  conveniently  dis- 
charged  below  the  furnace  grates  of  the  steam  boilers.  The 
filling  ma--  may  al-.i  be  cooled  by  a  partial  vacuum  in 
els  hermetically  seal  .1  and  proi  i •  i « ■!  with  stirring  appa- 
ratus. When  the  temperature  has  sunk  to  80  C.,  the 
treatment  iu  tbi  il  machine  can  begin. 

Where  the  liquor  is  boiled  to  grain,  it  i-  advantageous  to 
:..!.!   molasses,  about  20  per  cent  of  warmed  molasses  being 

added   at    tl 1   ol    the  boiling,    and   the    mas-    again 

thickened  as  far  at  is  possible,  so  that  it  may  be  discb  u 
from   the    pan.      When   this    has   been   done,  the    entire 
charge   is  run  off    into   tin    crystallising   vessels,   and    i- 
mixed  with  10  to  20 p  rcenl  ol  molasses, preferably  heated 

t..  the  temperatu I  the  fiUing-inass.     The  set I  addition 

of  molasses  may  be  made  in  the  vacuum  apparatus,  the 
mixture  tx  tated  by  a  stirring  device,  such  stirring 

,    only  put  in  action  aftei   the  heating 
devices  have  been  turned  out  ..faction. 

The  processes  ate  suitable  for  working  sorghum  juices. 
Where  the  purity  falls  below  7'.'.  there  is  added  sugar, 
purer  bbc<  barini  filling  mass,  until  a  purity  ol  at 

72  i-  obtained,  before  boiling  i<.  grain  ot  crystals. 

i,  ..i  the  lilling  mass  must  be  carried  so 
iar  that  it  shall  ...main  a  pri  portion  ol  water  and  non-sugar 
such   a-  i-  necessary  in  order  that  « I >«-  discharge  from  the 

filling  iiia-s,  after ling  and  crystallisation,  shall  constitute 

real  moku  ■ 

I ■)„.   warmed  discharge  liquors   to   be  boiled,  an    to  be 

introduced   at  tl"'   middle   ol   the  bottom  ..I    the   vacuum 

,  l  instead  of  from  above  and  al  the  ride,  as  hen  t..f.«r.-. 

— LJ.deW. 

XVII -BREWING.  WINES.  SPIRITS.  Etc. 

Aluminium     FUoridl     as     an    Antistptu     in      LUctili 
II   {  lust  and  H.  I  eber.     /cits  ftti    Bpiritu  ind,    21,  [1]. 
1898,  - 
As  aluminium  fluoride  is  ■  commercial  product  and 
0D  quantity,    Um     authors   bavi  ired    its 


antiseptic  power  with  that  of  other  fluorides,  with  a  view  to 
substituting  it  f..r  them. 

-  .It  bad  a  composition  corresponding  to  the  formal}, 

18HjO  ;    it  crystallises   in   tine  colourless  crystals, 

which  dissolve  easily  in   hot    water  and   slowly    iu  cold.      It 

i-  ii.,t  si.  corrosive  a-  the  alkali  fluorides. 

The  experiments  were  made  with  worts  prepared  in  the 
usual  manner  from  potatoes  aud  maize;  some  of  the  expect 
incuts  were  carried  out  in  the  laboratory  and  some  in  t'je 
distillery . 

It  was  found  that  aluminium  fluoride  was  a  more  satis- 
factory antiseptic  than  the  other  fluorides  when  equivalent 
amounts  of  these  were  compared  ;  the  fermentations  were 
free  from  acid  and  the  action  of  the  yeast  "r  diastase  was 
not  interfered  with, 

About  :>;i  grms.  of  aluminium  fluoride  per  hectolitre  wen] 
(oiin.l  t..  give  tin    t.e-t  results. — A.  L.  S. 

Acetic    Bacteria,    Contributions    /»    the     Knowledgi 
W.    Henneberg.      Wocbenschr.  fiir  Brau.  1898,  15,     - 

19—21. 

Thb  author  has  isolated  two   bacteria  which  he   Inn   named 
Bacterium  oxydans  and  Bacterium  acetosum  and   has  com- 
pared them   with    Hansen's   vinegar   bacteria,  i.e.,  B.   Pa 
tiiifiiltitim,     Ii.    Kiilztn  I'uinum.  and  Ii.  aceti. 

It.  oxydans  was  obtained  from  a  low  fermentation  beer 
and  is  a  motile  one;  B.  acetosum  was  obtained  from  a  high 
fermentation  beer  and  is  a  non-motile  form. 

Colonies  of  B.  oxydans  on  dextrose  gelatin  arc  at  fir 

round  but  soon  I.e.. one  irregular. 

In  streak  cultures    the  bacteria    usually  spread    from 
streak   in  opposition   to  the  behaviour  of   Hansen's  tlire 
varieties.    I!,  acetosum  in  streak  cultures  gives  a   tine 
defined  mark. 

B.  oxydans  is  distinguished  from   other  varieties  by 
thick,  slimy,  dirty  -white  masses  of  its  colonics. 

The  skin  formation  of  />'.  oxydans  a  not  well  marked, 
although  a  fine  skin  lias  been  observed  when  growing  on 
stcril.  beer.  <  In  the  other  hand,  /.'.  acetosum  yields  a  thick, 
Dth  white,  and  strong  skin;  in  time.  ri. lacs  arc  formed  in 
it.  The  bacteria  hang  together  iu  threads  which  greatly 
resemble  B.  Pasteurianum. 

Like  Hansen's  bacteria,  especially  B.  aceti,  both  of  tho 
isolate. 1  l.\  the  author  ei\c  under  certain  conditions  Ion 
thread-like  forms. 

A  particular  characteristic  of  these  two  bacteria  are  then 
abnornal  forms  ;  II  o.rydans grown  in  wort  to  which  a  little 
alcohol  has  been  a  Ided,  forms  thread  like  cells  with  curious 
club-shaped  swollen  branches  iu  three  days  at  30  C,  and 
the  same  appeal  iii  sterile  beer  in  two  days  at  20  ( '.  II. 
acetosum  growing  in  Grose  beer  forms  at  :(o  C.  in  two 
swollen  spindle-shaped  shells.  Itotli  /7.  acetosum  and  oxy- 
dans grow  best  at  ordinary  room  temperatures  although 
the  former  also  grows  well  at  80   C. 

t  paring  the  acidifying  powers   of  the   acetic   bacteria, 

the  autbol  finds  that  /■'.  I'asteuiianum  produces  ncid  only 
at  27  .  />'  Kutzingianum  between  27  and  36  .  II.  aceti  Lest 
at  36  .  /'.  oxydans  best  between  L'o  and  27  .and  B. acetosum 
best  at  27  L\  The  acetic  bacteria  can  obtain  theii  nitrogen 
from  cither  organic  or  inorganic  bodies;  ili.-y  cannot. 
however,  obtain  their  carbon  from  ainuioniirii  tartrate  or  the 
ower  (methylic,  ethylic,  propylic)  alcohols. 

The  acetic  bacteria  easily  oxidise    dextrose   and    mil 
but  galactose  and  dextrin  arc  only  oxidised  bv    B.  <"  ■ 
which    can    also    oxidisx      erythritol,     mannitol,    methylic, 
ethylic,  and  propy  lie  alcohol. 

Experiments  made  with  sterile  beer  to  which  alcohol  was 
added,  gave  the  following  amounts  ol  when  the 

different  bacteria  were  grown  in  it  :    II   Kutzingianum,  5'4 
per   cent.;    /•'.   acetosum,  .VI   per  cent.;   B.  aceti,   6"8   pat 
cent.;  /'    Pusteuriannm,  I  -  5  per  cent. ;  b.  oxydans,  I 
cent.— A.  1.   9. 


Yeast    Manufacture:     The    Addition  I 

Ferment.    G.  Heinzelmann.    /..it-   fat  Hpiritusind 
21.     I],  I 

Tmk  autlioi    points  out  that   lactic  acid   destroys  the  action 
of   dia-t.i-e    in    the    cold,    and    that    very  small    quantities 
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produce  this  effect  at  warm  temperatures.  He  therefore 
recommends  that  much  less  than  the  usual  quantity  of  the 
lactic  acid  ferment  be  added. — A.  L.  S. 

Yeast  Manufacture:  The  Addition  of  the  Lactic  Acid 
Varment.  G.  T.  Lbvo.  Zeits.  fur  Spiritusind.  1898, 
21,  [4],  31. 
The  author  does  not  agree  with  Heinzelmann  (see  previous 
abstract)  ;  he  finds  that  a  larger  quantity  of  lactic  acid 
ferment  gives  a  cleaner  fermentation.  He  would  use  lactic 
acid  itself,  rather  than  add  lactic  bacteria  to  the  wort. 

—A.  L.  S. 

Glucase.  the  Enzyme  of  Maltose  ;  Detection  and  Dissemina- 
tion of.  Beijerinck.  Centralbl.  fur  Bacterid.  1897.  221. 
The  author  calls  the  ferments  which hydrolyse  starch,  amy- 
lases,  and  those  amylases  which  convert  starch  into  maltose 
and  achrodextrin  he  calls  granulases.  He  investigates  these 
ferments  by  a  method  of  diffusion  on  gelatin  plates.  In 
order  to  discriminate  between  achrodextrin  and  erythro- 
dextrin,  iodine  solution  is  used,  and  in  order  to  recognise 
maltose  and  glucose,  special  yeasts  are  introduced  into  the 
gelatin. 

In  applying  the  first  method,  a  in  per  cent,  gelatin  solu- 
tion with  ^  per  cent  of  gelatinised  starch  or  soluble  starch  is 
uiade  into  a  thin  sheet,  and  the  barley  corn  to  be  studied  is 
cut  longitudinal!}'  into  two  parts,  and  laid  on  the  prepared 
gelatin  sheet.  The  sheet  is  then  kept  in  a  moist  atmo- 
sphere impregnated  with  chloroform  vapour,  for  two  days. 
The  ferments,  maltase  and  graiulase,  diffuse  into  the  gelatin 
and  hydrolyse  the  starch.  If  the  gelatin  sheet  be  then  acted 
00  by  iodine  solution,  the  bulk  of  the  surface  will  be  turned 
blue,  but  round  the  com  there  will  be  seen  two  zones,  the 
outside  one  (violet)  showing  the  presence  of  erythrodextrin, 
and  the  interior,  colourless.  The  maltase  diffused  more 
than  the  granulase,  and  the  products  of  the  former, erythro- 
dextrin and  maltose,  are  thus  differentiated  from  those  of  the 
latter,  achrodextrin  and  maltose. 

The  maltose  canDot  of  course  be  recognised  by  this 
method.  In  order  to  differentiate  maltose  and  glucose,  the 
gelatin  sheet  is  made  from  a  10  per  cent,  gelatin  solution, 
0-5  per  cent,  of  potassium  phosphate,  0-25  per  cent,  of 
asparagin,  and  a  little  of  a  pure  culture  of  S.  fragrans  or 
S.  npiculatus  or  S.  kefyr..  There  must  not  be  present  a 
sufficient  quantity  to  render  the  gelatin  sheet  at  all  opaque  ; 
these  yeasts  will  not  ferment  maltose  solutions,  but  will 
ferment  glucose.  When  glucose  is  produced  in  the  above 
manner  on  one  of  these  sheets,  its  presence  «ill  be  rendered 
visible  by  the  growth  of  colonies  of  yeast. 

Glucase  was  prepared  from  maize  endosperms ;  they  were 
extracted  by  alcohol  of  various  strengths,  and  three  pre- 
parations ultimately  obtained,  containing  respectively  4-8, 
11,  and  2-3  per  cent,  of  nitrogen,  and  of  these  the  one 
containing  the  least  nitrogen  was  the  most  active.  Glucase 
converts  soluble  or  boiled  starch,  dextrin,  and  maltose  into 
glucose;  but  it  cannot  act  on  raw  starch.  Maltose  is  not 
an  intermediate  product  when  glucase  acts  on  dextrin  or 
soluble  starch. 

Glucase  is  not  very  plentiful  in  nature.  The  author  has 
found  it  in  rice,  oats,  maize  leaves  and  roots,  sorghum,  millet, 
wheat,  rye,  and  barley.  It  was  not  found  in  the  germinating 
seeds  of  leguminous  plants  or  in  dates.  The  author  states 
that  seeds  without  endosperms,  or  with  fleshy  or  horny 
endosperms,  are  free  from  glucase  or  diastase,  whilst  seeds 
with  mealy  endosperms  contain  glucase  or  maltase  in  the 
endosperm,  and  produce  amylase  when  they  germinate. 

—A.  L.  Si 

Fermentation,  Vacuum.  I,.  Aubrv.  Zeits.  fiir  d.  ges. 
BrauweseD,  20,  [49],  631--633. 
As  carried  on  at  the  Helsingborgs  (Sweden)  Bryggerie- 
Actieboiag,  the  vacuum  process  consists  in  allowing  the 
primary  fermentation  to  proceed  (in  enamelled  steel  tanks) 
under  a  partial  vacuum  (450  mm.  pressure),  the  carbon 
dioxide  being  withdrawn  and  replaced  by  a  suitable  quamity 
of  air.  After  the  primary  fermentation  is  completed  and 
secondary  fermentation  is  in  progress,  the  beer  is  run  into 
the  storage  vat,  and  is  "  krausened  "  with  10  per  cent,  of  fer- 
menting wort  (Kriiusen),  and  eventually  fined.    It  is  tapped 


at  the  end  of  3\ — 4  weeks,  and  is  said  to  be  then  superior 
to  the  ordinary  beer.  In  some  instances  the  carbon  dioxide 
collected  is  liquefied,  and  returned  to  the  matured  beer. 

The  advantages  claimed  for  the  process  comprise  :  eco- 
nomy of  space  occupied  by  the  fermenting-tuns,  of  time  in 
maturing  the  beer,  ease  of  manipulation,  and  increased 
cleanliness.  The  author  points  out,  however,  that  the 
plant  is  costly  to  erect  and  maintain  ;  that  the  matured  beer 
tastes  somewhat  young  ;  that  clarification  is  difficult,  and 
necessitates  the  use  of  gelatin  finings,  and  that  the  removal 
of  the  protective  layer  of  carbon  dioxide  may  expose  the  beer 
to  infection  unless  the  air  supply  be  carefully  watched,  and 
may  also  facilitate  the  growth  of  organisms  antagonistic  to 
the  yeast.  Moreover,  the  flavour  of  carbonated  beer  is 
never  so  smooth  and  fine  as  that  of  beer  in  which  the 
nascent  gas  has  been  retained  ;  consequently,  maturing  in 
cask — or  a  similar  process — is  unavoidable.  It  is  also 
stated  that  some  difficulty  is  experienced  in  selecting 
suitable  yeast  for  the  vacuum  process,  since  some  yeasts 
do  not  thrive  properly  under  the  conditions  prevailing 
therein. — C.  S. 

Alcohol,  Formation  of,  by  "  Inter  molecular  Respiration  "  of 

tin-    Higher  Plants.     E.    Godlewski.      Apoth.    Zeit.  12 
717—718;  G'hem.  Centr.  1898,1,  [I],  05. 

It  is  stated  that  alcohol  is  formed  during  the  changes  which 
are  the  cause  of"  intermolecular  respiration,"  i.e.,  the  evolu- 
tion of  carbon  dioxide  from  plants,  when  the  Litter  are 
placed  in  au  atmosphere  free  from  oxygen,  or  in  a  vacuum 
chamber.  The  author,  in  conjunction  with  l'olzVnniusz, 
carried  out  some  experiments  with  Sterilisi  d  peas  in 
aqueous  solution  in  vacuo,  and  found  that  the  proportion 
of  alcohol  formed,  corresponds  in  general  with  the  carbon 
dioxide  evolved,  according  to  the  well-known  equation  of 
alcoholic  fermentation.  I'll,  <  >,        21     II  <  >1I   4    2<  !(  > .. 

If  sugar  be  added  to  the  solutions,  it  is  first  inverted  and 
then  decomposed  into  carbon  dioxide  and  alcohol ;  thus, 
there  is  no  important  difference  between  "  intermolecular 
respiration "  and  the  ordinary  yeast  fermentation.  The 
total  quantity  of  carbon  dioxide  evolved  from  the  peas, 
amounted  to  more  than  20  per  cent,  of  the  dry  material. 

— A.S. 

Slack  Mull.  Defective  Flavour  ami  Brilliancy  of  Beer 
Brined  with.  A  Cure  proposed  in  u  Curtailed  Mash- 
ing System.  W.  Windisch.  Wochenschr.  fur  Brauerei, 
1S98, 15,  53  —  54. 

In  a  brewery  where  the  conditions  of  malt  storage  were 
very  bad,  the  malt  being  heaped  in  a  damp  situation  and 
rapidly  becoming  very  slack,  it  was  observe.!  that  the  suc- 
cessive brews  yielded  increasingly  unsatisfactory  results  as 
regards  flavour  aud  brilliancy  of  the  beers,  tendency  to 
gluten  turbidity,  &c,  in  proportion  to  the  age  of  the  malt. 
The  trouble,  primarily  due  to  the  increasing  and,  at  last, 
excessive  slackness  of  the  malt,  was  partly  overcome,  and 
especially  the  flavour  and  brightness  of  the  beers  much 
improved,  by  shortening  the  mashing  process,  a  single  mash 
being  substituted  for  the  triple-mash  system  at  first  in  use. 
The  inferior  flavour  of  beers  produced  from  slack  malt,  the 
author  ascribes  to  the  presence  in  such  beer  of  furfurol  in 
abnormally  large  amount.  Furfurol  is  always  produced 
during  the  mashing  and  boiling  processes  by  the  action  of 
the  acids  of  malt  on  the  pentosans  and  pentoses  likewise 
present.  The  author  proves  by  experiment  that  the  pro- 
pnrtiou  of  furfurol  thus  formed,  increases  with  the  duration 
of  the  mashing  and  boiling  processes,  being  greater  on  the 
triple-  than  on  the  single-mash  system;  and,  apart  from 
this,  is  decidedly  greater  in  the  case  of  slack  as  compared 
with  dry  malt,  no  doubt  on  account  of  the  high  percentage 
of  acid  usually  contained  in  the  former. — H.  T.  1'. 

Barley  Wine.     Foreign  Office  Annual  Series,  1S9S, 
Xo.  2t23,  p.  19. 

In  a  consular  report  (1896,  Annual  Scries  Xo.  1868)  a 
paragraph  was  inserted  stating  that  a  liquor  having  the 
character  of  port  wine  had  been  made  from  barley  in 
Germany  (see  also  this  Journal,  1X97.  196).  In  iis  issue 
of  November  7,  1897.  the  Raisin  Agraria  compares  the 
revolution  these  barley  wines  arc  likely  to  cause  to  agricul- 
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lure  as  -iuiilar  to  that  caused  by  beetroot  sugar.  It  is  stated 
that  ■  vast  establishment  i-  at  work  at  Wandsbek,  near 
Hamburg,  to  produce  then  so-called  "  Malton-Weine, " 
which  have  the  characteristics  of  the  wine-  of  Southern 
Kurope,  owing  to  the  entirely  new  process  of  fermentation 
to  which  they  are  -uhjected.  The  factory  is  said  to  produce 
10,000  hectolitres,  and  its  products  were  very  highly  appre- 
ciated at  the  Agricultural  Society's  exhibition  at  Hamburg. 
Man]  classes  ol  wine  have  been  closely  imitated— sherry, 
port, Tokay, and  Malaga  being  named  amongst  them.  When 
the  fermentation  is  completed,  the  new  wine  is  put  into 
huge  cats  of  200  hectolitres,  aad  thence  into  casks  of  70 
-■litres,    where   it  i-  buI  i   high  temperature. 

The  transformation  of  the  substances  which  give  the  liquor 
its  taste  and  bouquet  is  thus  accomplished  in  a  fen  week-, 
instead  of  requiring  a-  many  years,  and  at  the  same  time 
all  extraneous  matter  derived  from  the  ferments  is  sterilised 
and  rendered  innocuous.  The  liquor  can  then  be  drawn 
off  into  small  casks  or  bottles,  and  in  three  or  tour  months 
it  is  ready  for  consumption.  These  artificial  wines  are 
notable  for  the  large  percentage  "f  alcohol  they  contain. 
They  run  to  19  ami  even  more  per  cent.,  derived  entirely 
from  the  fermentation,  and  not  due.  as  would  be  naturally 
Bnpposed,  to  added  alcohol.  To  barley  growers  the 
discovery  may  be  of  vast  practical  utility,  as  forming  a  new 
market  for  an  article  which  agricultural  depression  has 
sorely  depreciated. 

The  product  is  not  sold  under   any    false    description,  but 

i-  called  "highly  fermented  barley  wine." 

The    Berliner    Kliniocht    WochenMchrift,  November  I, 

1897,    Males     that,    though     these    mall    wines    have    been 

variously  judged  by  the  public,  the  medical  reports  ol  them 
have  been  always  favourable.     In  the  ward  of  the  local 

hospital  the  following  brands  were  used  in  tin ur-e  of  the 

last  half  year  :  Tokay,  sherry,  and  port.  These  wines 
taken,  almost  without  exception,  very  willingly  by  the  sick, 
and  preferred  even  lo  t  ■reck  and  other  southern  wines.  The 
favourable  influence  of  the  mall  wine  on  the  general  health 
of  the  patient  and  on  an  exhausted  nervous  system.  In 
of  the  Btomaob,  il  has  been  observed  that 
the  mild  malt  wine-  were  easily  digested  when  other 
-weei  nines  proved  troublesome  The  opinion  that  only 
wine-  made  from  grapes  should  be  riven  to  invalids  is 
characterised  as  unfounded  prejudice.  All  wines  equal  in 
alcohol  to  the  mall  wine  are  so  dear  that  they  can 
be  prescribed  for  a  few  patients,  and  very  few  other  wines 
contain  the  degree  of  nourishment  of  these  malt  wines, 

Whit*    Wines    irnm   li>il   Grapes,   Utilisation   "/*  Grape 
Oxydast    for  tht    Production  of.     A.   Bouffard  and    I.. 
I i  omptes  liend   1898,  126,  123-    136 

It  ha-  I d  shown  that  the  oxydase  of  grapes  i-  identical  in 

propel  tie-  with  that  existing  in  wines  affected  with  "to  casti ," 

Martinand  (I  on.  pies  (tend.,  June  1895)  has  indicated  a 
process  for  the  production  of  white  wines  from  red  grape-. 

hich  the  oxidising  nod  precipitating  action  of  oxydase 
in  the  pre-,  nee  of  air,  on  the  colouring  mailer  of  grape 
must,  is  utilised.    The  process  has  been  simplified  recently 

ii\  if  the  authors  (Rev.  de  Viticult., March  1897);  and 

in  tin    present    paper  are  embodied    -  i-    to  its 

application  to  the  production  of  wines  of  all  types  (in 
respect  to  depth  of  colour.  .  j  .  "  vine  i  .«.-."  ■  paillets," 
Ice.).       \<  liken   of  the  fact  that  al  ;im   stage  the 

i.i-.-   may  he   destroyed  and   the   colour   ol    the   must 

rendered  permanent  by  the  addition  ol  a  tn I    iilphurous 

i  (  8 — 5  grms.  of  vr  *    iii  the  form  "i  potassium  bisulphite 
per    hectolitre!.      In 
ler.le  I'l'lpif    * '  ■  v  i  1 1     suffice     to    ensure    the 

presence  of  n  suili.  iencfy  n""  *Mase  in  the  must.  The 
subsequent    oxidation   <m  ■    mailer    maj    be 

effected   in   a  voluroi    /  hectolitres   of  must,  by 

blowing  through  it  a  cjf    \^TNaTr  until  the  desired  i 
ha-   been  prodi  :0  minutes).     Excessive  aeration 

in  the  production  ol  white  win*-,  however,  -hould  be 
avoided,  since  the  liquid  ".•am  assumes  a  brownish  hne 
after  Ihe  complete  decoloi  e   has   been    passed. 

The  addition  of  a  trace  ot  sulphurous  acid  will  prevent 
anj  such  change  occurring  during  subsequent  stages.  After 
fermentation,  the  dock*  ol  oxidised  colouring  matter  • 


out  along  with  the  lees,  -o  that  a  filtration  of  the  wine 
becomes  unnecessary.  White  wine-  produced  in  this  way, 
possess  the  following  advantages:  absence  of  sulphui 
flavour,  permanence  of  colour,  and  normal  chemical  com- 
posite n — advantages  which  cannot  be  claimed  for  wines 
bleached  by  large  doses  of  sulphurous  acid. 

Tin-  author  remark-  that  iii  ihe  manufacture  of  red  wine. 
igive  disintegration  of  the  grapes  and  excessive  aeration 
ol  the  must  should  !«•  avoided  in  order  i"  prevent  destruction 
of  the  colouring  matter.  Here,  as  al-  ■  in  the  production 
of  wine  from  while  grape-,  a  trace  of  SO.  i-  an  effective 
preventative  against  thi  la  casse."—  II.  T.  P. 

Wines,  Tin  Bitterness  >>!'.  J.  Rordas,  Youliu,  and 
liackowski.    Comptea  Bend.  Is'.'s.i26,  [81,  598  -599. 

Tut  authors  describe  an  organism  from  the  deposit  of  a 
hitter  wine  which  was  isolated  in  a  slate  of  purity  by  suc- 
cessive cultivations  in  concentrated  yeast-water  rendered 
slightly  alkaline  and  containing  glucose  and  plate  cultures. 
In  yeast-water  containing  glucose,  the  bacillus  occurs  either 
as  filaments,  contorted  or  simple,  consisting  of  rod-  joined 
end  to  end;  after  some  days  these  filaments  reunite  to  form 
clust.  Is,     The  organism  grows  readily  in 

the  Laurent  medium,  modified  by  the  addition  of  10  per 
of  CoUaspeptone.  The  liquid  becomes  cloudy  in  'J4 
hours,  and  in  s  days  a  perceptible  hitter  taste  i-  developed  ; 
ther.-  i-  also  a  slight  liberation  of  gas.  In  this  medium  the 
bacillus  grows  in  -mall  rods,  sometimes  motile.  1  y.  broad 
and   I  to  .'•  )i  long. 

After  -i\  months,  sterile  wine  which  bad  been  infected 
with  this  organism  bad  a  pronounced  bitter  taste.  The 
wine  was  cloudy,  some  of  the  colouring  matter  was  precipi- 
tated, and  the  di  tainad  the  characteristic  filaments. 
The  content  of  alcohol  was  unaltered;  the  proportion  of 

glycerin  and  glues,-  was.  however,  less.  The  acidity  was 
markedly  augmented,  arising  from  volatile  acids ;  the 
in .  of  small  quantities  of  ammonia  was  also  observed. 
Ina  sterile  wine  which  had  been  freed  from  alcohol,  the 
growth  was  very  rapid.— J.  I..  1!. 

Diastast   of  l>,ir!>  >t    Observations  on  tht  Determination  <>/. 

P.  Teir.it.     Jonrn.  Pharm.  Chim.  1897,  6,  [11],  494. 

Si .  undt /  Will.,  page  -77. 

Vinegar  Analysis  and  some  Characteristics  of  Pun  Odes 
Vinegar.  A.I  Smith.  (Contribution  from  the  them. 
!,ah  of  (.'as.- School  of  Appl.  Science, No     "       J.  Ann  l. 

I'll. 

St  ■  iiirl.  r  Will.,  page  876. 

Ethyl  Sulphuric    icid   for  Alcohol]  from  Coke  0 
Production  of .     P.  ftitssche.     Chem.  Ind.  21, 
s       under  III.,  page  'J3C. 

Acidity  ..»'/   Alkalinity,  Estimation  of,  in   Coloured  Pro- 
ducts.    V.   .lean.     Ann.   Chim.    Analvt.    Appl.   2,   44S| 
m.  Zeit.  22,  [4],  27. 

undt r  Will,  pagi  876. 

Wine,    Chemical    Analysis  of.       Decret    of   Instructions 

isMi.il  .inn.    •-'.'•.  1896,  /"/  tht    German  Federal  Council, 
'.nil.  d.  Kaiserl.  I  ieeundsheitsatntes,  1896,  20-  557  ; 
Bull.  \s-o,.  Belg.  desChim.il,  [7],  >'•"'';   [8], 287. 
Set  mi, hi  Will., /my.  877. 

/;, , ,  and  ither  Liquids  containing  Acid  Phosphates, 
li      mination  of  Acidity  in.      \.  "it.     ZeitB.ftlrd.ges. 

Itrauwesii.  20,  [51  |,  6«  I 

S  i   snoli     Will.,  pagt  281 
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PAT!  N  1  3 
Wising,   Purifying,  and   Deodorising   ('• 


k.\  iiml  other 
Matt  rials  :    /in- 
Kng.  Pat.  ' 


Receptacles  for    Beverages    and   other 
d  Method  "/'.     A.  Apps,  London. 

March  1",  1897. 
In.    process   consists   in  placing   the  cask-.   be.   in  an  air- 
tight chamber,  and   exhausting   or  partially  exhausting  the 
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air,  or  in  exhausting  the  air  within  the  receptacle  itself, 
and  subsequently  admitting  ozone,  ozonized  air,  or  oxygen, 
with  or  without  moisture.  In  this  way  the  ozone  is  made 
to  enter  the  pores  of  the  wood,  and  the  admission  of  the 
gas  to  the  joints  of  the  casks  is  facilitated  by  loosening 
or  removing  the  heads  before  placing  the  casks  in  the 
chamber.  If  necessary,  the  process  is  repeated,  and  finally 
the  receptacle  is  washed  with  steam  or  hot  water. — C.  A.  XT. 

Mixing   together  Liquid  and    Gaseous   Bodies,   Improved 

Method  of,  and  Apparatus  I  licit  for.  A.  .T.  Boult, 
London.  From  H.  II.  Dikema,  Brussels.  Eng.  Pat. 
1843,  Jan.  23,  1897. 

See  under  I.,  page  229. 

Separating    Beer   from    Yeast,  Improved  Apparatus  for. 

K.    C    .Major-Lucas,    Northampton.       Eng.    Pat.    6343, 

March  10,  1897. 
This  consists  of  a  "  back  "  with  a  sloping  bottom,  across 
which  is  stretched  a  filtering  cloth  at  a  suitable  distance 
from  the  top,  supported  by  wooden  bars  or  divisions,  which 
may  extend  to  the  bottom  of  the  "back."  It  is  suitably 
constructed  in  two  parts,  the  upper  part  fitting  tightly  within 
the  top  of  the  lower,  and  keeping  the  filtering  cloth  tightly 
Stretched  by  means  of  its  weight.  The  yeast  skimmed 
from  the  fermenting  tun  is  conveyed  to  the  filtering 
"  back,"  and  the  filtered  beer  is  drawn  off  through  a  cock 
near  the  bottom.  It  is  stated  that  by  the  use  of  this 
apparatus,  labour  is  saved,  filtering  bags  are  dispensed  with, 
and  that  the  beer  loses  its  bitterness  through  being 
separated  so  soon  from  the  yeast. — -C.  A.  M. 

Beer,  Impts.  in  the  Maui  facture  of.     ( i.  Delory, 
Paris.     Eng.  Pat  2l;,>>2o,  Nov.  13.  Ks'.'7. 

The  object  of  this  invention  is  to  enable  farina  and  other 
starchy  substances  to  be  used  as  substitutes  for  malt  without 
the  usual  drawbacks  of  their  assuming  a  pasty  consistence 
and  interfering  with  the  fermentation  by  reason  of  the 
essential  oils  they  contain.  This  is  effected  by  heating  the 
substance,  spread  in  trays,  in  a  drying  oven  or  malt  kiln  at 
a  temperature  of  from  140°  to  160  (_'.,  according  to  it 
nature,  until  it  becomes  yellow.  It  is  usually  advantageous, 
and  necessary  in  the  ease  of  rice  and  Indian  corn,  to  first 
sprinkle  the  starchy  material  with  a  2  per  cent,  solution  of 
malt.  By  this  treatment  a  neutral  productis  obtained,  yielding 
an  extract  of  from  90  to  92  percent.,  and  no  pastiness  occurs 
during  saecharification.  The  essences  have  been  vclatilised 
by  the  heat,  and  the  beer  consequently  remains  clear  after 
fermentation.  It  is  stated  that  beer  of  the  first  quality  can 
be  prepared  from  a  mixture  of  1,000  kilos,  of  ordinary  malt 
and  100  kilos,  of  umvlaceous  material  thus  treated. 

— C.  A.  M. 

Beers,  An  Improved  Funnel  to  Facilitate  the  Fining  of; 
applicable  also  for  Filling  Casks.  H.  G.  Owles, 
London.     Eng.  Pat.  28.39S,  Dec.  1,  1897. 

The  funnel  is  constructed  with  a  nozzle  surrounded  bv  a 
cone-shaped  elastic  ring  so  as  to  enable  it  to  fit  tightly 
within  the  bung  of  a  barrel.  Within  the  nozzle  is  a  valve. 
movable  by  means  of  a  rod  working  within  a  tube 
connected  with  the  top  of  the  funnel  by  means  of  a  bridge- 
piece.  The  valve  can  be  kept  open  by  pushing  the  rod 
down  and  locking  it  by  turning  a  pin  on  the  side  of  the 
rod  into  an  opening  in  the  tube,  and  can  be  kept  closed  by 
means  of  a  spring  arranged  between  the  button  or  handle 
at  the  top  of  the  rod  and  the  bridge  piece  at  the  top  of 
the  tube.  In  use  the  finings  are  introduced  into  the  beer 
in  the  barrel,  and  the  valve  left  open.  The  froth  and 
scum  rise  into  the  funnel,  and  are  subsequently  removed 
with  it  after  closing  the  valve.  The  funnel  with  the  valve 
kept  open,  can  also  be  employed  for  filling  barrels  in  the 
ordinary  way. — C.  .V.  M. 

Beer,  Non-Alcoholic  :  A  Process  for  the  Manufacture  of. 
V.  Lapp,  Leipzisr-Lindenau,  Germany.  Eng.  Pat.  30,208 
Dec.  21,  1897. 

The  process  comprises  the  foliowing  stages,  the  first  of 
which  is  claimed  alone,  the  remainder  in  combination  with 
one  or  more  of  the  others: — (1.)  The  boiled  and  clarified 


wort  is  treated  with  diastase  at  o7- j  C.,  so  as  to  produce  the 
maximum  of  maltose  and  leave  the  minimum  of  dextrin. 
(2.)  After  the  addition  of  pure  lupulin  obtained  from  hops, 
the  wort  is  boiled,  and  exposed  to  the  atmosphere  whilst  hot 
in  a  fine  state  of  division  by  means  of  a  centrifugal  machine, 
with  the  object  of  causing  the  separation  of  "albumin  and 
similar  substances,  which  might  subsequently  produce 
turbidity  or  unpleasant  taste.  (3.)  A  fnrther  separation  of 
|  undesirable  constituents  and  the  production  of  a  pleasant 
flavour  is  brought  about  by  again  subjecting  the  hot  beer  to 
centrifugal  action,  but  this  time  in  an  atmosphere  of  carbon 
dioxide.  (4.)  The  hot  beer  is  rapidly  cooled  too  ('.bv 
means  of  freezing  coils,  which  causes  the  deposition  of 
other  detrimental  substances.  (5.)  The  beer  is  fined  and 
-aturated  with  carbon  dioxide  at  a  temperature  of  0  C. 
It  is  claimed  that  the  non-alcoholic  beer  prepared  is  free 
from  germs,  and  has  great  stabilitv  and  digestibility. 

— C.  A.  M. 

Malt-Flour,  An  Improved  Process  and  Apparatus  for  Pro- 
ducing Beer-Wort  from.  C.  Schmitz.  Boppard am  Khein, 
Germany.     Eng.  Pat.  28,579,  Dec.  3,  1897. 

l'.v  means  of  this  invention  it  is  stateu  that  a  clear  wort 
can  be  obtained  from  malt-flour,  nearly  all  the  starch  (to 
within  1  •  69  per  cent.)  being  converted  into  sugar,  whilst 
by  other  processes,  from  5  to  6  per  cent,  of  undissolved 
starch  remains  in  the  residue.  The  mash  is  made  at  35 
and  the  temperature  gradually  raised  to  65;  or  66:  C.  A 
portion  is  then  withdrawn  and  reserved  in  a  separate  vessel, 
after  which  the  heating  is  gradually  continued  to  the  boilinf 
point.  After  being  boiled  for  some  time,  the  mash  is  cooled 
to  from  69°  to  65°,  and  the  reserved  portion  of  wort  added, 
which,  being  rich  in  diastase,  saccharifies  the  starch  rendered 
soluble  by  boiling. 

Claim  is  also  made  for  a  special  apparatus  in  which  this 
process  may  be  carried  out,  comprising  a  heating  copper, 
mash  tun,  cooling  trough,  cooling  receiver,  pumps,  float, 
and  deposit  vessel,  together  with  the  corresponding  pipes, 
taps,  and  valves.  The  mash  tun  is  constructed  with  double 
walls,  between  which  circulates  steam  or  hot  water  drawn 
from  the  heating  copper  by  means  of  a  pump,  and  flowing 
back  into  the  copper  to  be  heated  again.  The  wort  to  be 
reserved  is  drawn  off  from  the  surface  of  the  mash 
through  the  float,  which  contains  an  air  chamber  and  a  series 
of  concentric  perforated  chambers  to  retain  impurities,  and 
flows  thence  through  a  pipe  into  the  depositing  vessel.  The 
special  cooling  trough  is  made  with  corrugated  double  walls, 
with  partitions  connecting  the  opposite  points  of  the  corru- 
gations, so  as  to  form  a  series  of  longitudinal  chambers 
opening  into  one  another  at  opposite  sides.  The  cooling 
water  enters  the  upper  space  and  passes  in  a  zigzag  manner 
to  the  lowest.  The  hot  wort  runs  from  a  tap  at  the  end  of  a 
pipe  coming  from  the  bottom  of  the  mash  tun,  runs  over 
the  iuterior  of  the  cooling  trough  to  the  brewing  pan,  and  is 
there  mixed  with  the  portion  of  wort  previously  reserved  in 
the  deposit  vessel.  It  is  stated  that  the  whole  of  this 
process  occupies  about  eight  hours. — C.  A.  M. 


XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(4.)—  FOODS. 

Eggs,  Preset-ration  of.  J.  Soc.  Arts.  1898,  46 
[2363],  370. 
Tins  article  is  from  a  report  of  the  United  States  Commer- 
cial Agent  at  Freiburg,  on  the  results  of  experiments  made 
for  the  purpose  of  ascertaining  the  most  rational  method 
of  preserving  eggs.  The  specific  gravity  is  stated  to  be  the 
best  indication  of  the  a_'e  of  the  eggs  :  with  fresh  eiras  it  is 
from  1  0784  to  1-0942.  A  solution  of  120  gnns.  of 
common  salt  in  1  litre  of  water  was  prepared ;  this  solution  has 
a  sp.  gr.  of  !•  073.  and  only  those  eggs  which  would  sink  in 
it,  were  used  in  the  experiments.  20  methods  of  preserva- 
tion were  examined,  and  20  eggs  were  used  for  each  method, 
the  eggs  being  preserved  for  8  months  and  then  re-examined. 
The  following  results  were  obtained  : — (1)  Eggs  placed  for 


202 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [March  si,  ma. 


preservation  in  salt  water  all  became   bad    (not  rotten,  but 
nneatable,  the  salt  bavin;;   penetrated  through   the   shells). 
tnd  (B)  Kl'l's  wrapped  in  paper,  and  eggs  preserved  in 
:■   solution  of  -  '1  and  glycerin,  80  per  cent  bad. 

(i  i,  (.',,.  i;  ,  and  iT)  Eggs  robbed  with  salt,  preserved 
in  bran,  provided  with  a  cover  of  paraffin  or  varnished  with 
a  solution  of  glycerin  and  salicylic  acid.  7u  per  cut.  bad.  (8), 
( 'J),  and  (  In  i  Eggs  pined  in  boiling  water  for  IL' — 15  seconds, 
treat,  d  with  a  solution  of  alum,  or  placed  in  a  solution  of 
salicylic  acid,  SO  per  cent,  had,  (11),  (12),  and  (13).  Eggs 
varnished  with  watei  glass,  varnished  with  collodion,  or 
covered  with  lac,  10  per  cent.  had.  (14),  (15),  (16),  and 
(IT).  Eggs  varnished  with  various  mixtures,  preserved  in 
ashes  of  wood,  treated  with  boric  acid  and  water  glass,  or 
treat,  d  with  potassium  manganate,  20 per  cent.  had.  (18), 
(19),  and  (2o).  Eggs  varnished  with  vaselin,  preserved  in 
lime  water,  or  in  a  solution  of  water  glass,  none  had.  The 
preservation  in  a  solution  of  water  glass  is  to  be  preferred, 
as  varnishing  the  eggs  with  vaseline  takes  too  much  time, 
and    the   treatment   with    lime    water   sometimes   communi- 

cates  to  the  eggs  a  disagreeable  odour  and  taste.    The  only 

draw  hark  to  tin-  method  of  preserving  ill  a  solution  of  water 
glass,  i-  that  the  shells,  after  tin-  treatment,  easily  burst 
in  boiling  water,  hut  this  may  he  avoided  by  carefully 
piercing  the  shell  with  a  -trim:,'  needle. — A.  8. 

••  Table  Oil" i  Is  the   Term  /<>  l«  Limited  t«  Pure  Olive 
o,l  '     ('hem.  Rev.  Fett-  u.  Harz-Ind.  4,[23],  318. 

Set  under  Ml., page  254. 

Butler,  Practical  Vsi  of  the  Uefractometer  in  the  Exami- 
nation af.     A.  .1.  Swaving,     Landw.  Vers.-Stat.  49,  341  ; 
m,  Centr.  1898,  1,  [5],  352. 

See  under  XMII.,  page  276. 

PATENTS. 

Lupins /or  IV.  ul  Manufacture,  Cattli  Food,  and  Similar 
Purposes;  Impts.  in  or  relating  tn  the  Preparation  of. 
II.  Sch. .well,  Magdeburg-Sudenburg,  Germany.  Eng. 
Pat.  8810,  Feb.  12,  1897. 

Psoases  for  atilising  lupins  by  extracting  the  albnminous 
contents  bj  the  action  ol  an  acid  solution,  the  peptonising 
liquid  being  renewed  al  given  interval-  s.i  as  to  effeel 
the  peptonising  of  as  much  of  the  albuminous  materials 
us  possible  The  lupin.-  ;ir,>  treated,  after  maceration 
and    removal  of  albuminous  matters,  with    mii].i--c-  nr  heet 

residues  without  previous  pressing, — X.  II.  .1.  \l. 

Prcservatici  /' ifjon  of  VegetahU  and  Inimal  Sub- 
stances .-  Impts.  in  and  relating  to  Methods  </»./  Appa- 
ratus/or. B.  L.  Ryder,  Chamhersburg,  Pennsylvania, 
Eng.  Vn;.  4730,  Feb.  22,  1897. 

'1'iik  apparatus  consists  of  ■  box   divided   lengthwise  into 

three  chambers above  the  other the  Boors  of  » hich 

rails   are  lived  for  resting  trays  on.     The  trays  are  of  wire 

gauze  hi  oblong  « len  frames,  so  constructed  thai  the  air 

can  pass  underneath.  The  floor  of  the  lowi-t  chamber  is 
iocliued  and  has  rails  fixed  to  the  sides  as  well  as  on  the  floor. 
'I'll.',  -ul.  rail-  terminate  within  the  chamber,  so  that  trays 
pushed  ii'ir-  them  to  the  end,  tall  t<>  tin  bottom  of  the 
imber;  in  this  manner  a  number  of  trays  ma]  In  auto- 
matically   piled    ii  groups  One  above  another. 

The   heating   apparatus   i-   below  the  largei   end  of  the 

lowest  chamber.     Bj  means  of  doors  at   the  end  of  each 

chamber,  and  sliding  dampen  or  valves,  the  heated  air  can 

1 ,  din  eti  'I  through  the  chambers  according  i<i  the  amount 

iiving  required;  external  ait   can  also  !"•  admitted,  if 

At  the  .  ml  "l    the  top  ohambei  fut  thesl  from  thi 
i-  an  opening  covered  b)  a  hinged  hood,  in  which  sulphur 
contained   in  a  braxier  ma]  be  burned)  the  opening  ol  the 

■i i  i-  glased.     I'll'  hrai y,  instead,  1"   placed  ""  the 

that  the  fumes   ma]   be    i  trried  upwards  bj  the 

.in  i,  ul  ot   hi  ate. I  an.       N.   II     .1.   M. 


Vegetable  Extracts  and  Peptones  of  Commercial   Utility, 

PrOCeee  for  tht    Production    of  Stir,  Inj  tin-    Triintforintt- 

Hon  of  all  Kinds  of  Yeast  and  these   New  Prodm 
('onmon  in!  Utility  Themselfes.     .1.  Peeters,  Schaerbeek, 
n.-arllrus-.l-.     Eng    Pal   26,985, Nov.  18, 1897. 

Yi  v-r  i-  wash.. I  with  0-l  per  cent,  acetic  acid  four 
times,  the  last  deposit  pressed  and  treated  with  an  cipial 
weight  of  water  containing  5  c.c.  of  strong  hydrochloric 
acid  per  litre.  It  is  then  heated  for  about  20  hours  at  GO  I 
and  ma]  I..-  neutralised  wholly  or  partly  with  soda.  When 
cold,  it  is  filtered  and  concentrated  under  diminished 
pressure  at  60 — To  ('.  Salt  is  added  in  any  desired 
quantity. 

\  new  vegetable  peptone  may  be  prepared  by  •■  mtinuing 
the  evaporation  of  the  above  product  until  syrupy.  When 
col  1.  tin-  syrup  is  slowly  dripped  into  alcohol  (95  'IV. ).  and 
continually  stirred.  The  amount  <'!'  alcohol  employed  is 
1  kilo,  to  the  product  of  1  kilo,  of  yeast  containing  75  per 
cent,  of  water.  The  alcohol  i-  poured  away  from  the  sedi- 
ment, which  is  re-dissolved  in  500  c.c.  of  water,  h.iiled, 
allowed  to  COOl,  and    filtered.      After  addii \g  Qmon 

salt,  the  product  i-  evaporated  down  at  GO  70  C.  A 
sample  of  a  new  vegetable  peptone  thus  prepared  con- 
tained:—  n'ater.  10;  nitrogen,  12'5j  ash,  12;  potash, 
4 -I'll  ;  and  phosphoric  acid,  5'99  per  cent.  — N.  11.  .1    M. 

(B.)— SANITATION  ;   WATEB  PURIFICATION. 

Sulphiti  Liquor,  Recovery  of  Wash  from  Wood  Cellulate 
Factories.  S.  Ferencxi.  Papier  Zeit.  1897,22,  [1001, 
[102],  [108  |,  8575—8679. 

See  under  XIX..  jxnjr  264 

PATENTS. 

Purifying  Water,  Sewage,  and  other  Foul  Liquids;  Impt. 

in  tht    Miihoil  of,  and  Apparatus  for,     \\ .  M.  Ducat, 

l.on  Ion.     Eng.  Pat.  654,  Jan.  9,  1897. 
Tin- is  an  aerated  filter  bed   designed  for   the  continuous 
purification  of  raw  untreated   sewage,   Sec  .   bj    bacterial 
action,  applicable  also  tc  the  purification  of  driolcing  water. 

The  filter  is  constructed  of  suitable  material,  such  as 
pebbles,  clean  washed  gravel,  pumice  -tone,  -tone  chips 
arranged  in  superposed  layer-,  diminishing  in  coarseness 
from  the  top  to  the  bottom.  For  the  thorough  aeration  of 
the  tiller,  horizontal  row-  of  open  jointed  pipes  arc  laid  in 
very    coarse   material    hetvve.  n    the    adjacent    -trata:     these 

pipes  communicate  with  apertures  in  the  containing  a 
which  are  constructed  of  open  brickwork,  or,  preferably,  of 

superposed  rows  ••!  earthenware  pipes  lai.l  in  cement,    l 

are    provided    for    the   escape   of    the    diluent    in    a    bottom 

drainage  layer  of  coarse  material. 

For  the  maintenance  of  a  uniform  and  sufficient!]  elevated 
temperature,  the  entire  filter  is  surrounded  by  an  air 

enclosed  within  solid  walls  and  a  roof.      Hoot-  are  provided 

in  these  outer  walls  for  the  admission  of  air  in  warm  weather, 
whilst  in  verv  .old  weather,  air  is  admitted  through  a 
separate  chamber  in  winch  a  heating  apparatus  i-  placed. 

The  liquid  to  h.  lilt.  led  i-  distributed  as  uniformly  as 
possible  ov.t  the  surface  of  the  bed.  and  i-  supplied  at  such 
a  rate  that  the  surface  is  never  submerged  and  the  quantity 
of  liquid  in  the  ma--  is  never  sufficient  t"  flow  out  through 
the  pipes  in  the  containing  walls,  which  are  inclined  slig 
upward-.  By  thus  limiting  the  flow  ol  liquid,  an  exhaustive 
action  is  set  up,  due   to  the   absorption  of  oxygen  and  the 

nioti I  the  fluid  passing  through  the  filter, whereby  fre»li 

air  i-  contiouousl]  drawn  mi.,  tin-  Ul  181       I      A 

Purification  of  Water,  Seiraje,  and  olln  r  Foul  Liquids  i 
tmpts.  in,  oi  connented  with  the.  W.  \1  Ducat,  London. 
I  ii.-    Pal    580  I,  M  irch  t.  1897. 

I'm  essential  feature  of  Ibis  invention  is  tin istruotion 

-    i        .1   in    nitrificuti ihnmber  for   the  purification  of 

r.'.w   sewagi  i  ,,i  „|,„  |,  the  -t rat i ficatii >u  i-   111"   I 
ordinar)   filter,  vi         v,  i  v    ...  irse  at   the   upi 

gradually  less  coarse  towards  Ihi    lowet   part    tl bjed 

being  to   permit  of  the  sludge  penetrating   into   tb< 

of  the  filtering  medium  without  choking  them,  so  as 
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io  enable  the  solid  matter  in  the  sewage  to  be  there  broken 
down  and  liquefied  by  biological  action.  The  filter  is  con- 
structed, aerated,  and  used  as  already  described  (Kng.  Pat. 
•654,  1 811 7 .     See  preceding  abstract). — L.  A. 

Sewage  and  Impure  Waters  ;  Impts.  in  Tanks  and 
Apparatus  for  use  in  Connection  with  the  same  for  the 
Purification  and  Treatment  of.  F.  W.  Strong,  Great 
Yarmouth,  Norfolk  (formerly  of  Bournemouth,  Hants). 
Kng.  Pat.  2228,  Jan.  27,  1897. 

Tnis  invention  relates  chiefly  to  arrangements  for  collecting 
and  removing  the  sludge  from  precipitation  tanks,  also  for 
"filtering  or  straining  the  liquid. 

The  tank  is  constructed  with  a  gutter  at  the  lower  end, 
for  the  reception  of  the  sludge,  at  the  bottom  of  which  is  a 
slotted  plate  communicating  with  a  chamber  below.  By 
raising  a  lid  which  covers  the  slot,  the  sludge  is  forced  by 
the  head  of  water  iu  the  tank  into  the  chamber  and  away 
•through  a  pipe. 

An  improved  scraper  is  next  described,  provided  with 
flexible  squeegees  which  may  be  worked  backwards  and 
forwards  over  the  tank  floor  so  as  to  sweep  the  sludge  into 
the  gutter,  or  when  the  tank  13  not  provided  with  a  gutter 
into  a  travelling  slotted  sludge  pipe.  The  sewage  is  admitted 
to  the  tank  behind  a  partition  or  wall,  which  conducts  it  to 
the  bottom  of  the  sludge  gutter,  from  which  it  rises  into  the 
lank  through  a  screen  or  strainer  composed  of  sacking  or 
other  material. 

An  arrangement  is  also  described  in  which  the  sludge  is 
removed  from  a  number  of  precipitation  tanks  by  means  of 
a  single  siphon  pipe,  which  can  travel  by  hand  or  power 
from  tank  to  tank,  and  discharge  the  sludge  from  each  into 
;i  trough  or  gutter  at  a  higher  level. — L.  A. 

Ores,  Treatment  of;  Impts.  in,  and  Apparatus  therefor, 
lite  Invention  being  also  adapted  for  the  Treatment  of 
Sewage.  J.  Poole,  Coolgardie,  W.  Australia.  Eng.  Pat. 
14,575,  June  16,  1897. 

See  under  X.,  page  251. 

(C.)— DISINFECTANTS. 

"  Tfol"  (Soapstone  of  the  Arabs'),  Note  on,  and  on  a 
Method  for  Emulsifying  Heavy  Tar  Oil*.  Lahache. 
Journ.  Pharm.  Chim.  1898,  7,  57—59. 

The  mineral  soap  used  in  Algeria  and  Tunis,  "jtfol,"  is 
somewhat  waxy  and  unctuous  to  the  touch,  it  varies  in 
colour  from  red  to  grey  and  white,  and  in  composition. 
It  is  composed  of  silicates  of  the  alkalis  and  alkaline 
earths,  calcium  carbonate,  free  gelatinous  silica,  clay,  and 
in  small  quantities,  sulphates  and  chlorides  of  the  alkalis 
■and  alkaline  earths.  This  soapstone,  wheu  finely  powdered, 
absorbs  five  times  its  weight  of  heavy  tar  oil,  and  from  the 
paste  obtained,  water  doe-  not  separate  the  oil,  but  on 
agitation  with  water  an  emulsion  is  formed.  It  is  proposed 
to  use  the  emulsion  as  a  disinfectant. — A.  C.  W. 

Phenol,  Estimation  of,  iu  Disinfectants  in  presence  of 
Soaps.     W.  Spalteholz.     Chem.  Zeit.  189S,  22,  [8],  58. 

See  wider  XXII!.,  page  281. 

PATENTS. 

Guaiacol,  Impts.  in  the  Manufacture  of.  Kalle  and  Co., 
Biebrich-on-Uhine.  Germany.  Eng.  Pat.  7233,  March  19, 
1897. 

See  under  XX.,  page  269. 

Formic  Aldehyde  Compounds  [Preservative*  and  Disinfec- 
tants'], New,  and  Processes  of  Preparing  the  Same. 
H.  Oppermanu  and  li.  Goehde,~Berlio,  Germany.  Eng. 
Pat.  6G53,  March  13,  1897. 

Sugars  of  the  cane  sugar  group  form  compounds  with 
formaldehyde,  C,oH21O10.CII.,O  +  water;  these  are  syrups 
which  cannot  be  evaporated  to  dryness,  are  stable  in  dry 
air,  hut  in  moist  air  or  above  50°  C.  decompose  into  their 
•constituents.  These  compounds  unite  with  the  alkali  haloids 
and  so  form  substances  stable  below  80°  C'.,  thus  : — 

2(C1.,H,1O,0.CH\,O)NaCl  +  4  to  6R.O. 


Compounds  of  both  classes  are  claimed  as  new  substances, 
and  the  processes  for  their  preparation,  which  consist  in 
the  evaporation  at  a  low  temperature  of  a  solution  of  the 
constituents  in  the  proper  proportion.  The  haloids  may  be 
replaced  by  potassium  bitarlrate  or  agar-agar  containing 
that  salt.— A.  C.  W. 

I  XIX.-PAPER,  PASTEBOARD.  Etc. 

Timber,  American  Forest.     Papier  Zeit.  22,  [101],  3616. 
Gersianv  has  nominated  officials  to   study   the  agriculture 
I    and   timber-growing  in  foreign  countries",  with  a  view  to 
introducing  the  best  methods  into  Germany. 

Iu  a  report  from  Washington,  U.S.A.,  the  condition  of  the 
North  American  forests  is  described.  The  Weymouth  fir, 
or  white  fir,  is  specially  noted,  on  account  of  its  excellent 
cleavage,  low  specific  gravity,  little  shrinkage,  &c.  This 
fir  grows  well  almost  anywhere,  and  the  wood  of  the  young 
trees  is  in  great  demand,  both  for  poles,  &c,  and  for  papers- 
making. 

The  report  then  compares  the  consumption  of  timber 
with  the  stock  and  produce.  Accurate  statistics  cannot  be 
obtained,  but  at  the  present  rate  of  consumption,  the 
American  wood  will  be  used  up  in  from  five  to  six  years. 
Timber  is  also  largely  imported  from  Canada,  and  'if -the 
excessive  consumption  he  not  checked,  it  is  estimated  that 
it  will  last  only  from  40  to  50  years.— -S.  P.   K. 

1  Normal  Papers  [Germany].  W.  Her/.berg.  Mitt.  k. 
tech.  Versuchsaust.  zu  Berlin,  i897,  15,  TGI,  322  — 
323. 

j  Those  Government  district  offices  iu  Germany  using  paper 
of  less  value  than  15/.  per  annum,  are  now  required  to  have 
the  paper  supplied,  tested  for  quality.  In  1895,  10  of  these 
offices  made  application  for  the  testing  of  19  samples  of 
papers,  of  which  9  samples  did  not  come  up  to  the  required 
standard.  In  1896,  208  samples  were  tested,  of  which  53 
samples,  or  25 -5  per  cent,  were  below  the  necessary  stan- 
dard.—S.  P.  E. 

Bag  Half-stuff  or  Bag-pulp.  Papier-Zeit.  1897,  22 
[97],  3471. 
Although  frequently  proposed,  no  mill  has  yet  been 
erected  for  manufacturing  rag  half-stuff  as  a  marketable 
article.  A  demand  certainly  exists  fen-  such  material,  and 
simple  lots  have  been  made  at  paper-mills.  A  difficulty 
experienced  is  the  drying  of  the  pulp  ;  the  writer  only- 
succeeded  by  draining  and  by  the  use  of  centrifugal  ma- 
chines in  obtaining  a  pulp  of  35  per  cent,  fibre.  Bag-stuff 
caunot  be  dried  like  wood-pulp,  owing  to  its  forming  com- 
pact board-like  material,  difficult  for  the  paper  maker  to 
disintegrate  in  the  beating  engine.  The  high  percentage  of 
moisture  makes  the  cost  of  transport  heavy.  Another 
writer  who  is  abo*it  to  erect  and  manage  :i  rag  half-stuff 
;  mill  on  the  Khine,  for  dealing  with  5,000  kilos,  daily, 
strongly  condemns  the  methods  adopted  iu  previous 
attempts  at  this  branch  of  manufacture.  He  sums  up  the 
necessary  condition.-,  for  successfully  manufacturing  this 
material  as  follows  : — 

1 .  Cheap  female  labour,  and  plenty  of  it. 

2.  Water  power,  or  cheap  coal. 

3.  Plenty  of  suitable  and  clean  water. 

4.  A  favourable  site  near  mills  making  a  good  quality  of 
paper.  Conveniences  for  water  transport  and  exportation 
at  low  rates. 

5.  Au  experienced  paper-maker  who  understands  the 
nature  and  quality  of  rag  half-stuff  required  for  the 
manufacture  of  the  various  grades  of  paper. — S.  P.  E. 

Paper  for   Newspaper  Printing,    Manufacture   of.      W. 

Herzberg.     Mitt,  aus  den  Konigl.   techn.   Versuchsanst. 

zu  Berlin,  1893,  16,  [1],  87—88. 
Oxlv  the  cheaper  sorts  of  paper  are  used  for  newspaper 
printing,  the  chief  desideratum  being  that  the  strength 
shall  be  sufficient  to  stand  the  strain  of  the  printing.  Wood 
meal  is  the  chief  constituent  of  such  papers,  but  iu  some 
eases,  wood  cellulose  and  straw  cellulose  are  used,  and 
occasionally  certain  quantities  of  rag. — H.  II.  B.  S. 
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/?.  cowry  of.  Papier  Zcit.  22,  [101],  3614. 
Is  an  article  on  straw-pulp  making,  Kflssel  recommends 
the  u-.'  of  ovens  in  which  the  hot  gases  are  use 
evaporating  the  spent  soda  Ue.  This  method  is  shown 
to  can-''  a  waste  of  fuel,  anil  ovens  should  be  u~id  in 
connection  with  evaporating  apparatus.  A  spent  lye  con- 
taining les-  than  l"i  per  cent  of  soda  i-  not  worth  evaporating. 
Thus,  it  does  not  pat  in  the  case  of  small  mills  to  erect 
soda  recover]  plant,  but  the  larger  the  mill,  the  more 
economical  tin-  erection  of  plant  becomes.— s.  r.  B. 

Sulphite  Liquor,  Recout  ry  of  Waste  from  Wood  ( 'rl/ulose 

Factories.    B.  F.-r zi.    Papier-Zeit.   1897,   22,  [100], 

:157:»;  [102  ,  3647  ;  [108],  3679, 
Tm:  Papier  mi. I  Zellstoff  Fabrik  at  ITnterkochen-Wolfacb, 
Germany,  offers  a  prize-  of  10,000  marks  for  tin-  best  and 
most  successful  method  of  treating  waste  sulphite  li.juors  -..as 
to  prevent  pollution  of  the  streams  into  which  <h  ise  liquors 
are  now  run.  A  number  of  mills  in  Germany  have  been  closed 
by  the  authorities  owing  to  the  want  ..fa  method  .  .t  preventing 
-neb  pollution.  The  auth  tr  deals  with  the  several  methods 
proposed  and  experimented  with,  for  the  purpose  of  solving 
this  difficulty. 

M:    following  is  'he  composition  of  the  fresh  and  the 
waste  liqnors  at  the  above  Bulpbite  mills  : — 

/    esh  Liquor. 

PerCent. 

I  8121 

Free  80    i  T<; 

60, combined  withCaO I'll 


II cute  Liquor. 


..      --'7 


Water  (al  105  C.) 

*  hrganic  matter '•''" 

Mineral  ash I '6 

8p.gr.  I         I'OSM 

The  mineral  ash  in  the  waste  liquor  gives   tin    following 
on  analysis : — 

1-.  i  ■ 

cium  sulphate 0*24 

i  alcium  sulphite 0"W 

nesium  sulphite ""-I 

Ma.  Ids '"la 

silica  alumina, oxidi  ■.;  iron,  Ac 

The  chief  trouble  at  the  above  cellulose  factory,  as  mil 
as  ai  other  sulphite  »oiks,  is  due  to  the  enormous  growth  of  | 
a  fungus  (Beygiatoja  alba)  which  occurs  in    the  streams 
into  which  the  waste  liquor  flows.     I  .  Zenk,  in  bis  book 
apon  "  I'. .iloii.ui  ..i    \\ 

taminated  with  waste  sulphite  liquor  have  a  disagreeable 
...lour,  the  water  is  turbid  and  dirtj ,  ami  when  tunning  over 
cascades  or  falls  a  peculiar  Froth  forma, owing  t"  thi 

-  mainly  Bulphurctted  hydrogen,   produced  by  the 

putrefaction  ol  the  org inattei  contained  in  the  liquor, 

Green  plants  that   generally  grow  in  -tub  Btreams   when 

ol    polluted    disappear,  an. I  are  replace. I  In   a  colourless 

fungus."     I         I  ./.I   growth   i-   nourished   by   the 

..    an. I   line    n  1.      i.    is    run- 

t. lined  in  the  wa-te  li.jiior.  l-'rom  the  waste  liquors  it  is 
easj  to  eliminate  and  recovet  'be  sulphites  and  free 
sulphun  bnl    great   difficulty    i-    experienced   in 

ng  w ith  tic  organic  matter. 
Alex.   Mitscherlich  has  taken  out  a  number  of  patents 
for  tb.  mic  matter  from  waste  sulphite 

liquor  ami  for  the  production  of  useful  products  therefrom. 
i  or.   Pat.   II 79,   i  the  t  si  rai 

tannin  material  fr..m  the  waste  liquor,     in  German  patent 

also  bj  Mitscherlich,  there  is  described  a  process  ol 
using  the  tannin  material  as  size  for  paper.  Bj  this  process 
the  solution  containing  the  tannin  (simply  the  wa-te  lye)  It 
added  to  the  pulp  in  the  1"  ine,  and  when  "-11 

a  solution  of  gelatin  is  added,  the  result  being  an 
i  i-oini.le  coating  upon  the  fibres  ol  tannin-rite.  In  ■  late* 
patent,  the  addition  of  rc-in-si/e  is  recommended.     The 

it  ol  waste  liquors  to  the  paper  mills  proved  to  be 
too  expensive,  therefore   Mitscherlich  recommended  ^(icr. 


l'at.   .'.4,'JoG,    1890),   the  precipitation  of  the  tannin  iti  the 
waste  liquor  by  means  of  a  lu  per  cent,  solution  of  gelatin, 
and  the  transportation  of  the  size  thu-  formed,  to  the  paper 
mills,     <  iwinir  to  the  cost  of  gelatin,  Mitscherlich  proposed 
(tier.  Pat.  B2.49S,  1893)  the  use   of  horn  and  animal  1. 
See,     Several   other   tier.    Pats.    (86,651   and  93,! 
tr  at    of  thi-    method   of    producing  a  paper-sizing  material 
from  the  waste  sulphite  liquor.     Mitscherlich  has  published 
a  paper  upon  the  methods  of  u-ing  this  form  of  tannin 
and  also  the  results   obtain,  d   by  its  use  in   a  paper  mill  ill 
Savoy.     Th.se  results,  although  satisfactory,  do  not  appear 
to    have    been    realised    in    other   mill-.      According 
Mitsoherlich's    Ger.    Pat.    Tl'.H'.I    of    1891,    the    inventor 
obtain-  bj  means  of  osmosis,  a  purer  form  i  f  tannin  suitable 
for  tanning  hides,  and  hi-  patent  No.  72,362  deals  with  the 
production   of   a    good    combustible    material    suitabli 
binding  the   carbon,  &c.,  used   in   the  manufacture  of  fuel 
briquettes,     C.  !>■  Ekman  has  obtained  a  patent  (Ger.  Pat. 
SI, 643)    for   the   production   of   a    dressing    compound   for 
textile  material  which  the  inventor  calls  "Dextron."    The 
liquor  is   neutralised  and    then  conccatratcd   by  quadruple 
orators  to  34    B.    This  concentrated  liquid  atatem 
perature  of   85     «'.,   i-    next 'saturated    with    magnesium 
sulphate.     The  solution  of  this  salt  throws  out  in  the  form 
of  a  scum  upon  the  ftu  face,  Ihe  so-called  "  dextron  "  which 
i- collected,  dried  and  ground.    The  material,  il  is  -ail.  can  b 

lv  used  in  the  place  ol  dextrin.  It  contain-  tannin  and 
possesses  antiseptic  properties,  and  is  sold  chiefly  to  cotton 
weaving  mills  and  calico  primers.  From  the  mother  liquor 
remaining  after  removing  the  "  dextron,"  a  substance  may 

be     obtained     by    the    addition    0i     gelatin,    called    by    the 

inventor*  ss    and    Bevan,    Eng.    Pat.     1548,     18 

" gelalignosin,"  which  is  somewhat  similar  to  Mit&cherlich's 
tannin   glue.     This  gelalignosin  is  insoluble  in  hot  water, 
but  soluble  by  the  addition  of  a  small  quantity  of  alkali. 
Gelalignosin  se  dissolved  and  treated  with  pulp,  produc 
ai  the  fibres  when  alum  is  added. 
Franl  us  recovering  the  five  gas  by  condensing 

and  then  saturating  the  waste  liquor  1>\  means  of  milk  of 
lime.  Calcium  sulphite  i-  formed,  which  settles  down;  thi- 
i-  washed  and  freed  from  water  by  settling,  or  bj  means  of 
filler  presses.  The  calcium  sulphite  i-  n-cd  over  again  for 
the  manufacture  of  fresh  bisulphite  liquor.  The  liquors 
from  which  the  calcium  sulphite  has  been  removed, and 

which  contain  calcium  hydrate  and  the  organic  matter, 
are  run  into  tanks  and  a  strong  blast  of  air  is  blown  into 
the  liquid,  the  waste  chimney  gases  being  also  blown  in. 

The   carbonic    acid    precipitates    the   lime   as  carbonate,  and 

the  oxygen  of  the  air  oxidisi  mic  matter,  rendering 

it     less     Suitable     for     the     nourishing    of    fungus    growth. 
Should  there  still   be  too  much  unoxidised  organic  natter 
present,  it  i-  advisable  to  run  the  waste  liquor  thus  treated, 
upon  open  fields   or  waste  ground  and  thence  into  the  w 
courses. — s.  P.  K. 

PATENTS. 
Straw    and    other    Fibrous     Materials;     Disintegrating, 

/.'       him/,  iiifl  ///.,    Trt  itm  ntof;  An   Improved   Pro* 
and  Apparatus  for  tin-.     (!.  II.  Pond,  Ashburnham, 

Massachusetts,   I  .S.    America.      Kng.    l'at.    19,797,  Aug. 

117,  iv>: 

Straw    is  paeked  in  a  suitable  tank,  containing  a  :■ 
.lit.    solution   of  sodium    chloride,  in    such   a  manner    titat 
there    is   a   clear    -pie.     between  the    straw,  ami  anode    ami 
le  respectively,  which  are  placed  in  the  solution. 
\  i  :  Ie,  bj  in.  in-  of  sliding  grati 

tie  anode  compartment,  while  the  cathode  compart- 
ment communicates  with  a  central  chamber  containing  the 
straw,  and  .  chamber  is  provided  with  a 

tube  in  which  n  -  placed, and  arrangement* 

arc  made  lor  the  distribution  of  the  11. pud. 

When  the  grilling,  connected  with  the  cathode  cell,  L» 
opened,  and  lie  current  is  turned  on.  caustic  soda  is 
formed,    and    made    to   circulate    through    the   -ii 

line  is  ipvcn  off  at  the  anode.  Alter  three  hour-  the 
cathode  grating  is  closed  and  'be  anode  L-ratine  opened. 
A  solution  of  chlorine  is  thus  made  to  circulate  through  the 

eady  disintegrated  straw,  and  thi-  bleaches  it.  Aftei 
disintegration  61  the  caustic  soda,  if  desired,  both  anode 
aid  cathode  gratings  may  be  opened,    r.  M. 
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Marbling,  Mottling,  or  Colouring  Paper  or  Cardboard  on 
one  Side  in  the  Paper  Machine  ,-  An  Improved  Process 
for.  E.  Lehmann,  Fockendorf,  Germany.  Eng.  Pat. 
25,117,  Oct.  29,1897. 

See  under  VI.,  page  244. 

XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Monazite  Sand  of  North  Carolina.     O.  Boudouard. 
Bull.  Soc.  Chim.  1898, 19,  [!],  10—13. 

Monazite  sand  is  found  in  considerable  quantity  in  Brazil, 
Liberia,  and  North  and  South  Carolina.  The  deposits  iu 
North  Carolina  are  situated  in  the  counties  of  Burke, 
McDowell,  Rutherford,  and  Cleveland.  The  sands  are  met 
with  in  river  beds  together  -with  other  minerals,  such  as 
quartz,  felspar,  hornblende,  magnetite,  zircon,  iutile,  eorin- 
don,  &c.  The}- are  disintegrated  products  of  certain  rocks, 
aud  by  virtue  of  their  specific  gravity,  the  richest  portions  of 
the  alluvial  deposits  are  found  in  the  upper  reaches  of 
rivers.  They  coDsist  of  the  phosphates  of  rare  earths 
(cerium,  didymiara,  lanthanum,  .yttrium),  and  also  contain 
the  oxides  of  thorium,  zirconium,  and  of  titanium,  together 
with  silica  iu  varying  proportions.  The  ore  forms  crystal- 
line spangles  varying  in  colour  from  pale  yellow  to  yellowish- 
brown.  Its  value  depends  upon  the  thorium  oxide  it 
contains,  and  the  present  paper  gives  a  method  applied  by 
the  author  in  analysing  monazite  sands  of  North  Carolina. 
He  states  that  sands  from  Brindletown  contain  4 — 6  ■  6  per 
cent,  of  thorium  oxide,  whilst  those  from  Shelley  contain 
2-76  per  cent.  Operating  with  20  grms.  of  the  finely- 
powdered  ore,  this  was  fused  with  twice  its  weight  of  sodium 
carbonate,  extracted  with  water,  and  the  residue  ignited 
with  sulphuric  acid  and  afterwards  treated  with  hydrofluoric 
acid.  The  portion  remaining,  which  is  always  present,  is 
termed  insoluble  residue.  The  aqueous  alkaline  extract 
serves  for  estimating  the  phosphates,  whilst  the  solution  of 
the  sulphates  is  mixed  with  sodium  sulphate  and  allowed  to 
stand  at  least  24  hours,  when  the  double  sulphate  is  filtered 
off  aud  washed  with  a  cold  saturated  solution  of  sodium 
sulphate.  The  double  sulphate  of  the  cerium  earths  thus 
obtained,  is  decomposed  with  caustic  soda,  aud  the  oxides  are 
converted  into  nitrates.  These  are  fused  with  five  parts  of 
potassium  nitrate  at  a  temperature  not  higher  than  340°  C, 
and  when  the  evolution  of  nitrous  vapours  has  ceased,  the 
fused  mass  is  treated  with  water,  when  the  cerium  remains  as 
a  dioxide.  Ammonia  precipitates  lanthanum  and  didymium 
from  the  mother-liquor.  These  can  be  separated  to  a  certain 
extent  by  fusing  their  nitrates  at  460°  O,  which  gives  pure 
lanthanum  oxide,  although  a  portion  remains  with  the  sub- 
nitrate  of  didymium,  which  separates  below  that  temperature. 
The  mother-liquor  from  the  double  sulphates  of  the  cerium 
earths  is  precipitated  by  ammonia  ;  the  filtrate  contains  the 
alkalis  and  the  metals  of  the  alkaline  earths,  with  the  excep- 
tion of  magnesium,  whilst  the  precipitated  oxides,  after 
washing,  are  boiled  with  aqua  regia,  when  the  titanium 
separates  as  metatitanic  acid.  The  neutralised  liquor,  on 
treatment  with  oxalic  acid,  gives  a  precipitate  of  the  oxalates 
of  thorium  and  the  yttrium  earths.  Since  the  former  gives 
a  double  sulphate  of  potassium  and  thorium,  it  can  be  easily 
separated.  The  mother-liquor  contains  zirconium,  iron, 
aluminium,  beryllium,  magnesium,  and  the  titanium  which 
was  not  separated  as  metatitanic  acid.  Zirconium  aud 
titanium  are  precipitated  as  thiosulphates,  and  the  former 
is  separated  from  the  latter  as  a  double  sulphate  of 
zirconium  and  potassium.  The  iron,  aluminium,  and 
beryllium  are  precipitated  by  ammonia  in  presence  of  am- 
monium chloride,  and  the  oxides  are  digested  with  ammonium 
carbonate  to  remove  the  beryllium.  Finally  the  magnesium 
is  precipitated  as  magnesium-ammonium  "phosphate.  An 
analysis  of  monazite  sand  carried  out  in'  this  way  gave  the 
following  result  :—SiO~= 9-56,  TiO.,  =  6-63,P.,<>r  =  39-48, 
ThO;  =  2-42,  ZrO,  =  5-75,  CeO,  =  12-50,  Df.Oj  +  La.,0, 
=  8-07,  yttrium  bases  (JLO;i)  =  0-48,  Fe.,0^  +  Al.,0,  = 
9-85,  Be^O,  =  traces,  MgO"=3-74,  CaO  =  traces,  Gas  =* 
0-20,  Insoluble  residue  =  1-55.     Total  =  100-23. 


According  to  some  chemists  a  difference  is  made  between 
the  terms  "  monazite  sand  "  and  "  monazite,"  the  latter 
being  considered  by  some  as  only  an  integral  part  of  the 
former.  The  following  analysis  from  the  Chein.  Zeit.  of 
Aug.  5,1896,  is  thus  expressed:  Oxide  of  iron,  3-50; 
titanic  acid,  4-67  ;  silica,  640;  monazite,  S5' 43.  Total' 
1  00-00.     (See  also  this  Journal,  1896,  675).— T.  A.  h. 

Thorium,    The    Separation     of,  from    the    Cerite    Earths. 

G.  Wvrnuboff  and  A.  Verneuil.     Comptes  Rend    18'ty 

126,  [4],  340—343. 
t  i.ivi:  pointed  out  that  the  addition  of  hydrogen  peroxide 
to  a  solution  of  thorium  sulphate,  produced  a  gelatinous 
precipitate  of  a  salt  having  the  formula  Th/)-,  Si )  .  (  in 
studying  this  reaction.it  was  found  that  the  whole  of  the 
thorium  in  a  solution  of  the  nitrate  could  be  similarly 
precipitated  as  the  salt  Th4(  >-N ._.(  >,,  and  the  following 
method  was  found  suitable  for  the  separation  of  thorium 
from  the  cerite  earths  : — 

The  solution  of  the  nitrates,  containing  no  more  than  0-5 
percent,  of  oxides,  is  evaporated  to  dryness.  Then  100  c.c. 
of  water  and  10  c.c.  of  hydrogen  peroxide  (10  volumes),  free 
from  non-volatile  impurities,  are  added,  and  the  whole  is 
warmed  for  some  minutes  with  stirring.  The  voluminous 
precipitate  is  transferred  to  a  filter  aud  washed  until  the 
washings  no  longer  give  a  precipitate  with  ammonia.  The 
precipitate  is  detached  from  the  filter  and  dissolved  in  the 
warm  in  a  few  cubic  centimetres  of  water  to  which  2  grms. 
of  ammonium  iodide  and  2  c.c.  of  concentrated  hydro- 
chloric acid  have  been  added.  Reduction  ensues  at  once, 
and  the  warm  solution  is  passed  through  the  filter,  in  order 
to  dissolve  adhering  particles  of  precipitate,  and  the  filter 
is  washed.  The  solution  is  .precipitated  with  ammonia,  and 
the  hydroxide,  which  need  not  be  washed,  is  transferred 
to  the  same  filter  and  iguited.  The  otber  earths  are 
precipitated  with  ammonia  in  the  filtrate  from  the  peroxide. 
The  precipitate  from  the  hydrogen  peroxide  should  he 
perfectly  white  ;  if  it  is  not,  it  contains  cerium,  and  the 
hydroxide  must  be  redissolved  in  nitric  acid,  and  the 
evaporation  and  precipitation  repeated.  For  exact  results, 
a  double  precipitation  is  recommended  in  the  case  of  the 
other  earths  also,  since  they  may  contain  traces  of  thoria. 
The  results  given  in  the  third  column  were  secured  by  only 
one  precipitation. 


II. 


III. 


Taken     Found.    Taken.  '  Pound.    Taken.  (Found. 


Th  > 0-3670     0-8655 

C30 0-0231 

I.aO,  DiO 


0-3IM5       0-36*)       0/0508     0-0475 
0-0223     0'0214 1    „.„..-,,     fO'9485     0'95la 
0-0140J        U,"°    I      .. 


Dennis'  method  of  precipitating  thoria  from  a  mixture  of 
the  rare  earths  by  means  of  the  potassium  salt  of  hydrazoic 
acid  is  fault}',  in  that  the  precipitate  contains  appreciable 
quantities  of  cerium,  which  are  not  eliminated  by  a  second 
precipitation.  In  one  analysis,  3-34  per  cent,  of  the  ceria 
was  carried  down  with  the  thoria,  but  on  dissolving  the 
latter  in  nitric  acid  aud  precipitating  with  hydrogen 
dioxide,  the  filtrate  yielded  almost  exactly  that  amount  of 
ceria.  The  method  now  proposed  is  therefore  more  exact 
than  Dennis'  process. — -J.  A.  B. 

The  Ferrates.     L.  Moeser.     J.  Prakt.  Chem.  1S97,  56, 
[22,  23,  and  24],  425—437. 

After  a  review  of  the  various  methods  which  have  been 
proposed  for  the  preparation  of  the  salts  of  ferric  acid, 
the  author  describes  the  process  which  he  has  developed 
from  the  methods  of  Foster  and  C.  L.  Bloxam.and  gives  a 
method  for  the  partial  purification  of  the  potassium  salt. 

80 — 90  grms.  of  freshly-prepared  ferric  oxide,  free  from 
manganese,  are  dried  between  filter-paper,  mixed  with 
100  grms.  of  water  and  50  grms.  of  potash  (purified  from 
alcohol).  To  the  cold  mixture,  50  grms.  of  bromine  are 
gradually  added,  and  then  potash  to  saturation,  care  being 
taken  that  the  liquid  does  not  become  too  hot.  An  excess 
of  20  grms.  of  potash  is  added  and  the  liquid  warmed  to 
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60  C.  for  half  an  hour.  Potassium  ferrate,  being  insoluble 
in  concentrated  potash,  separatee,  mixed  with  potassium 
bromide  and  bromatc.  and  chiefly  at  the  surface  of  the 
liquid.  This  is  <lri.--I  nn  a  porous  plate,  washed  free  from 
potash  by  decactation  with  90  per  cent,  alcohol,  and,  if 
desired,  freed  from  potassium  bromide  by  solution  in  a 
little  water  and  pouring  into  85  per  cent,  alcohol.  Bo 
prepared,  potassium  ferrate  is  an  almost  black  amorphous 
powder,  still  containing  potassium  bromate.  It  may  be 
kept  unaltered  in  a  well-stoppered  bottle  ;  it  is  very  soluble 
in  water,  forming  an  alkaline  liquid,  reddish-black  and 
non-transparent  when  concentrated.  The  solution  has  the 
same  ozone-like  odour  as  potassium  permanganate ;  its 
oxidising  action  on  wood,  paper,  8sc,  is  slower  than  that 
of  permanganate.  The  concentrated  solution  quickly 
decomposes  with  a  rapid  evolution  of  oxygen,  but  when 
M-ry  dilute,  keep-  unchanged  for  hours.  Potassium  ferrate 
i-  insoluble  in  and  is  undecompo-ed  by  ether,  chloroform, 
and  alcohol  (unless  containing  more  than  20  per  cent,  of 
water),  At  250  ,  oxygen  is  evolved,  and  ;<  green  mass 
of  potassium  ferrite  remain-,  which  is  di  by  water 

into  potassium  and  ferric  hydroxides  :  this  action  is 
probably  caused  by  the  bromate  present.  Acid-,  and  salts 
of  acid  reaction,  at  once  decompose  the  ferrate;  ammonia 
is  oxidised  with  evolution  of  nitrogen.  Silver  nitrate  gives, 
with  evolution  of  oxygen,  a  black  precipitate  of  silver 
ferrite  (probably),  which  is  decomposed  by  washing  into 
silver  oxide  and  ferric  hydroxide. 

Barium  ferrate  is  obtained  as  a  red  precipitate  on  the 
addition  of  barium  chloride  to  the  aqueous  solution,  or 
may  be  directly  produced  by  treating  a  mixture  of  ferric 
and  barium  hydroxides  with  hypochlorites  or  hypobromites. 
Pure  barium  ferrate  is  a  dark  carmine-red  amorphous 
powder,  stable  when  dry,  but  slowly  decomposed  bv  water. 

— A.  C,  W. 

Mi  rcuroso  ■  Mercuric    Iodide,    Non  ■  Existence    <>f.     M. 
Francois,    .lour.  Pharm.  Ohim.  1897,  6,  [10],  443 — 448. 

!>•  1887,  Boullay  described  a  "new  iodide  of  mercury." 
mercuroso-niercuric  iodide,  H<r , ' ,  lie  gave  the  details 
of  the  method  of  preparation,  which  have  been  quoted  in 
I  wink-  of  chemistry  to  the  present  day.  The  salt  was 
said  to  be  obtained  by  adding  a  solution  of  iodide  of 
potassium,  containing  free  iodine  eqnivali  at  to  one  half  the 
amount  combined  with  the  alkali,  to  a  slightly  acid  solution 
of  mercurous  nitrate,  the  addition  of  the  liquid  being 
-topped  as  -oon  as  :i  red  lint  \\a-  developed. 

following    Holiday's    instruction-,    it    is  proved    that   the 

mercuric  iodide  at  first  precipitated    i-  converted   into  the 

mercurous   salt,   and    mercuric    nitrate    formed  :    the    latter, 

when    ibis    first    reaction    is    complete,    i-    precipitated    as 

uiic  iodide.      It  i„  evident,  therefore,  that    the  so-called 

niciciire.il  in.  i  Hie  iodide  i-  nothing  but  a  mixture  of 
mercurous  iodide,  Hgjl  ,  and  mercuric  iodide,  n   i 

— .1".  O.  B. 

Calcium  Glycerophosphate.  Adrian  and  Tiillat.  Journ, 
Pharm.  <  him.  1897,  6,  [II],  481—485,  (See  this 
Journal,  1898,  86.  i 

Composition  of  thi  Salt  be/on  and  after  Precipitation  by 
Beat. — Crude  calcium  glycerophosphate  wa-  found  to  oon 
tain  85  pei  cent,  of  phosphoric  acid,  and  98*5  per  cent  of 
lime.  The  same  salt  dissolved  in  water  and  precipitated 
e  b]  Keating  to  70  i  ,  contained  80  per  cent,  ol  phos- 
phoric acid  and  22-25  per  cent,  of  lime.  The  precipitate 
thug  obtained  was  found  to  be  the  pore  salt  in  the  form  of 
microscopic  regular  needles,  which  fell  to  an  amorphous 
powder  when  exposed  to  the  air;  this  passage  from  the 

allioe    In    the    aluorphou-    form  was    ohser.cd    siili  I,  III. 
as  the  solution  evaporated  on  a  microscope  slide.      The  salt 

thus  obtained  by  precipitation  was  found  to  have  the  con- 
stitution— 

/OC  11  

and  was  anhydrous,  as  Mated  bj  Pclouse,  containing 
neither  two  molecule-   of  water  as  st;,r, ,]  hj   Portei  and 


Prunier,  nor  one  molecule  as  Petit  and  Polonovski  have 
recorded.  The  same  result  was  obtained  with  the  salt 
precipitated  from  boiling  alcohol. 

t  utriM  to  the  generally  accepted  opinion,  it  was  found 
that  calcium  glycerophosphate  was  not  sensibly  decomp 
by  the  prolonged  action  of  heat  ;  it  might  be  heated  to 
100  C.  for  several  hours  without  undergoing  any  material 
change  in  chemical  composition.  The  solubility  of  the 
pure  salt  in  distilled  water  was  found  to  be  4-53  in  100 
parts  at  23°  C. 

Preparation  of  Calcium  Glycerophosphate. — Equal  parts 

(by  weight)  of  phosphoric  acid  and  glycerin  are  mixed  in 
an  enamelled  vessel  and  heated  on  a  sand-bath,  to  between 
130°  and  150'  C.  for  24  hours,  when  the  mixture  darkens 
and  begins  to  evolve  acrid  fumes.  Tribasie  calcium 
phosphate  is  then  added  in  excess,  with  which  the  free 
phosphoric  acid  combines  to  form  the  dibasic  salt.  Milk 
of  lime  is  then  added  to  saturation,  which  combines  with 
the  glycerophosphoric  acid,  while  the  dibasic  calcium  phos- 
phate is  reprecipitated  as  the  tribasic  salt,  which  mag 
be  used  again  in  subsequent  operations.  After  filtration, 
the  liquid  i-  rapidly  evaporated,  by  direct  beat,  to  a 
pasty  consistence,  and  then  poured  into  lu  parts  of  alcohol 

and  boiled  for  an  hour.     The  precipitate  thus  obtained,  is 
collected,  drained,  if  necessary   again  treated   with  ale. 
and  finally  dried  on  the  water-bath. — J.  <  I,  li. 

Iodoform,  Specific  Gravity  of.     1'.  Bergerinck.     Chcm. 
Zeit,  1897,  21,  [82],  853. 

Tiik  specific  gravity  of  iodoform  i-  generally  given  in  t,  \t 
hooks  as  "about  2,"  although  the  fallacy  of  thi-  figure  is 
obvious  when  it  is  considered  that  the  density  of  liquid 
methyl  iodide  CHal  is  8*85  at  85   C.  j  that  of  methylene 

iodide  (  II  X.  also  a  liquid,  is  8 '34  at  .'•  C,  and  th.lt  of 
carbon  tetraiodide  CT„  i-  I  :;.'.  These  facts  led  the  author 
to  determine  the  Bpeoific  gravity  of  iodoform,  which  be  finds 
to  be  1-008  at  17    C.   -J.  < '.  It. 

lodoterpene.     A.  Lieven.     Pharm.  Zeit-.  f.  Russl.  IS'7.36, 

501 ;  through  Jour.  Pharm.  Chim.  1897,6,  [11], 498. 
lodoh  rpeni,  to  which  the  formula  (  '.Jl,,,!  has  been  assign,  d. 

i-  obtained  by  the  direct  combination  of  iodine  and  terpene. 

The  body  thus  produced  i-  a  dark-brown  liquid,  having  a 
terebinthiiious  odour,  a  sp.  irr.  of  1  ■  19  at  IS  C,  and  a 
boiling  point  between  165  -  17.'.  1'.;  it  is  freely  -oluble  in 
ether,  ben/cne,  light  petroleum  spirit,  and  in  chloroform  ;  in 
absolute  alcohol  it  isonlj  dissolved  to  tin  .  stent  ol  loin  100. 
It  combines  in  all  proportions  with  oil-,  fats,  ami  paraffins. 
From    its    powerful   a  ,  ictio'n,    it   is   considered  that 

iodoterpene    will    be    found    to    be    valuable    a-    a    surgical 

dressing.— 3.  1 1.  H. 

Acclonr.  Oil  of  ,  and  Methylethylketone  ;  Manufactun 
from  Fleece  Washings.  \.  and  P.  Ituisinc.  Coraptes 
'Ucn.l.  1898,  126,  [4,  ,  B51— 858. 
Oil  of  aceton.  is  the  oilj  residue  remaining  after  the  sepa- 
ration of  the  a.eton.  in  the  manufacture  of  the  latter,  by 
the  dry  distillation  of  crude  acetate  of  lime.  It  can  also 
I.,  obtained  bj  the  drj  distillation  of  the  lime  salt-  ••!  the 
fatty    aeid-    forme. 1    |.\  the  oxidation    of  fusel   oil.     Fit 

bings  contain  the  volatile  fatty  acids.    Their  lime  salts, 
obtained   bj  saturating  the  acids  with  lime,  and  evaporating 
Mm---,  on  dry  distillation  yield   15  to  50  per  cent,  of 
their    weight    ..f  a    lightly-coloured    liquid    of    penetrating 
odour,  and  acrid  burning  ta-tc     It-  specific  gravity  is  0' 
ami  by  rectification  it  yields   over  60  per  cent,  of  methyl- 
ethylketone, indicating  that   the  fatty   acidi    ol    the  fit 
washings  consist  chiefly  ..t  propionic  acid.     About  15  litres 
of  oil  of   acetone  are  obtained  from  a  cubic  metre  of  fii 
washings  of  11    l;      ["he  treatment  of  the  washings   i  r.. 
I  in  the  t..w  Iraiz  and  Tourcoing  would  yield 

about     In, on. i    kilos,   of   oil   of  acetone   p.  r    day.      Then 
therefore  in   Beece  washings  an  abundant   source  of  oil  of 
ne,  which  is  a   most  efficacious  agent  for  denaturing 
alcohol,  and    i-  used  for  the  purpose  in  Switzerland. 

—  J    A.  II. 
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Rose  Oils  and  Allied  Essential  Oils,  the  Constituents  of. 
J.  Bertram  and  E.  Gildemeister.  J.  Prakt.  Chem.  1897, 
56,  [22,  23,  and  24],  506  -514. 

H.  and  E.  Erdmann  have  stated  (this  Journal,  1897,  823), 
that  pure  geraniol  (which  Erdmann  and  Huth  call  rhodinol) 
cannot  be  obtained  from  its  compound  with  calcium 
chloride.  The  authors  have  used  this  compound  for  years 
as  a  means  of  separating  pure  geraniol  from  rose,  citronella, 
geranium,  and  other  essential  oils  ;  none  of  the  preparations 
contain  even  a  trace  of  chlorine.  Further  details  of  the 
process  are  now  given  :  —  200  grms.  of  palmarosa  oil  are 
mixed  with  200  grm?.  of  dry  finely  powdered  calcium 
chloride,  when  the  mixture  begins  to  solidify  it  is  placed  in 
a  desiccator  in  a  cool  place.  The  solid  mass  is  powdered, 
triturated  with  anhydrous  ether,  benzene  or  light  petroleum 
spirit,  filtered,  and  by  repeated  exhaustion  with  the  solvent, 
freed  from  uneombined  oil.  The  mixture  is  decomposed  with 
water,  and  after  two  or  three  washings  with  lukewarm  water, 
will  be  free  from  chlorine.  By  evaporation  of  the  ether  and 
distillation  in  vacuo,  pure  geraniol  C1()H160  is  obtained, 
boiling  at  110°— 111°  C.  under  10  mm.,  at  121°  C.  under 
18  mm.,  and  at  230°  C.  under  atmospheric  pressure.  The 
calcium  chloride  compound  may  also  be  decomposed  by 
water,  and  the  geraniol  purified  by  steam  distillation  with- 
out previous  washing,  but  this  operation  must  not  be  con- 
ducted over  the  open  flame,  since  by  superheating,  organic 
chlorine  compounds  will  be  produced.  Samples  of  Schim- 
mel  and  Co.'s  geraniol  sent  to  independent  chemists  before 
the  appearance  of  Erdmanu's  paper,  have  been  examined  by 
them  and  found  to  be  free  from  chlorine.  Erdmann  and 
Huth'S  statement  that  commercial  geraniol  contains  citronellol, 
may  be  disproved  by  Tiemann  and  Schmidt's  reaction  with 
phosphorus  trichloride  (this  Journal,  1896,  564).  In  an 
earlier  communication  Erdmann  and  Huth  maintained  that 
the  alcoholic  constituent  of  pelargonium  oils  (the  "  rhodi- 
nol "  of  Monnet  and  Barbier,  the  "  reuniol  "  of  Hesse)  is 
identical  with  geraniol  (this  Journal,  1896,292).  Barber 
and  Bouveault  (this  Journal,  1896,  373,  469)  have  shown 
that  these  oils  contain,  in  addition  to  geraniol,  an  alcohol 
C1(|H2(|0,  which  Tiemann  and  Schmidt  (Joe.  cit.)  have 
proved  to  be  identical  with  /-citronellol  obtained  by  reduc- 
tion of  the  alcohol  of  citronella  oil. 

The  authors  oppose  the  proposed  change  of  the  name  of 
the  alcohol  C10HlsO  from  geraniol  to  rhodinol,  geraniol 
and  citronellol  were  the  names  given  to  the  alcohols 
C],|HIS<J  and  C10H20O  by  their  discoverers,  Jacobsen  and 
Dodge.  Besides,  the  term  rhodinol  has  been  applied  to 
many  different  substances, — Eckart's  rhodinol  is  a  mixture 
of  20 — 25  per  cent,  of  citronellol  with  75 — 80  per  cent,  of 
geraniol,  Barbier  and  Bouveault's  is  identical  with  citro- 
nellol, Erdmann  and  Huth's  with  geraniol,  Tiemann  and 
Schmidt's  with  /-citronellol. — A.  C.  W. 

The  Rhodinol  Question.     T.  Poleck.     Ber.  31    [1], 
29—30. 

A  i'rotest  against  changing  the  name  of  the  alcohol 
*-nuH190  from  rhodinol  to  geraniol,  and  especially  against 
the  action  of  Tiemann  and  Schmidt  in  giving  the  name 
rhodinol  to  /-citronellol,  a  body  of  different  composition,  and 
found  only  in  small  and  varying  amounts  in  rose  oils. 

—A.  C.  W. 
Lemon-Grass  Oil.  Imp.  Inst.  J.,  March  1898,  77. 
This  essential  oil  is  obtained  from  the  plant  Andropogon 
citrutus,  which  grows  in  India  and  Ceylon.  The  supply  is 
at  present  derived  almost  entirely  from  the  Malabar  coast 
of  India,  Ceylon  distillers  having  given  up  the  production  of 
oil  of  lemon-grass  in  favour  of  citronella  oil. 

The  odoriferous  constituent  of  lemon-grass  oil  is  citral, 
and  this  constituent  may  be  present  to  the  extent  of  from 
75  to  80  per  cent. 

The  use  of  citral  for  the  manufacture  of  the  artificial 
perfume  of  violets,  called  ionone,  has  led  of  late  to  an 
increased  demand  for  lemon-grass  oil,  and,  as  a  result,  the 
price  has  risen  very  rapidly  during  the  last  few  years. 

The  following  table  shows  the  exports  of  this  oil  from 
India  for  the  past  six  years,  and  the  prices  ruling  in  Loudon. 
It  should  be  stated  that  a  case  contains  12  pint  bottles 
of  oil. 


Year. 


Amount  Exported.  |       Price  in  London. 


Cases. 

1891-92 

M50 

1892-93 

1,863 

1893-9* 

2,332 

IS!  It- 95 

2,370 

1895-96 

3,070 

1896-97 

3,000 

d. 

0  per  lb. 
4      „ 
2       ., 
4      „ 
4      „ 


to  12.?. 


The  arrival  of  a  considerable  quantity  of  oil  in  London 
at  the  beginning  of  the  year  has  again  lowered  the  price  to 
about  3s.  6d.  per  lb. 

Violets,  Artificial  Perfume  of     Imp.  Inst.  J.,  March  1898, 

7  -f 

A  patunt  for  the  manufacture  of  ionone,  or  artificial  essence 
of  violets,  was  taken  out  five  years  ago.  The  substance  is 
obtained  by  the  action  of  acetone  upon  citral  (obtained  from 
lemon-grass  oil).  It  is  a  volatile  liquid,  dilute  solutions  of 
which  possess  a  strong  odour  of  violets.  Its  composition  is 
represented  by  the  formula  C15H.,,>0. 

It  is  not  yet  known  whether  the  natural  perfume  of  the 
violet  is  due  to  the  presence  of  ionone,  as  the  amount  of  oil 
obtained  by  distillation  of  violets  is  very  small. 

A  substance  possessing  the  odour  of  violets  has  been 
obtained  from  the  rhizome  of  Iris  florentina,  to  which  the 
name  irone  has  been  given,  and  this  has  been  shown  to  have 
a  chemical  constitution  closely  allied  to  that  of  ionone. 

Ionone  has  recently  become  very  popular,  and  its  manu- 
facture has  caused  a  large  demand  for  citral-yielding  oils, 
such  as  oil  of  lemon-grass,  and,  as  indicated  in  the  previous 
abstract,  the  price  of  the  latter  oil  has  risen  very  much  in. 
eonsequence.  In  the  Chemist  and  Druggist,  Jan.  22,  1898,. 
it  is  pointed  out  that  there  is  another  source  of  citral,  viz., 
the  essential  oils  containing  geraniol,  which  is  the  alcohol 
corresponding  to  the  aldehyde  citral,  and  yielding  the  latter 
by  gentle  oxidation  with  the  usual  reagents,  but,  as  geraniol 
is  somewhat  expensive,  this  process  could  only  be  a  profit- 
able one  in  case  the  price  of  lemon -grass  oil  rose  to  a  still 
higher  figure,  and  there  does  not  appear  to  be  any  likelihood, 
of  this  occurring  at  present. 

Ouaiacum    Resin,    The    Constituents    of.     J.   Herzig   and 

E.  Schiff.     MonnUh.  fur  Chem.    1897,  18     [101    714 

721.  '         J' 

I.n  a  preliminary  communication  (this  Journal,  1897,  352), 
the  authors  expressed  the  opinion  that  the  ncid  of  guaiacurn 
resin  contains  two  hydroxyl  groups.  The  pure  acid  was 
isolated  as  follows:— The  resin  was  treated  with  sodium 
bicarbonate  solution  and  the  mixture  heated  by  the  intro- 
duction of  steam.  After  cooling,  the  resin  was  twice 
melted  with  water,  air  dried,  and  three  times  extracted  with 
ether.  The  ether  extract  was  treated  with  hot  benzene, 
and  the  solution  precipitated  by  petroleum  ether.  The 
filtrate,  on  evaporation,  leaves  a  residue,  which,  dissolved 
in  alcohol,  gives,  after  some  time,  a  precipitate  of  the  in- 
soluble potassium  salt  by  the  action  of  alcuholic  potash. 
The  acid  liberated  from  this  salt  and  extracted  by  ether,  on 
evaporation  of  the  solvent,  forms  a  mass  of  fine  needles. 

The  acetyl-resin  acid  was  obtained  by  the  action  of 
acetic  anhydride  and  sodium  acetate.  It  crystallises  from 
alcohol  in  fine  white  needles  of  melting-point  108° — 110°  C. 
Analysis  and  molecular  weight  determination  point  to  the 
formula  ClsHls(OCH3).,(C2H302),,. 

The  compound,  which  Doebner  had  described  as  the 
monobenzoyl  compound  of  the  resin  acid,  was  obtained 
according  to  his  process  and  found  to  contain  two  benzoyl 
groups. 

The  products  of  the  distillation  of  the  acid  are  pyro- 
guaiaein  and  guaiacol ;  no  tiglic  aldehyde  is  formed. 

—A.  C.  W. 

Peru  Ba'sam.     K.  Dieterich.     Chem.  Rev.  Fett-  u.  Harz- 

Ind.  4,  [23],  316—318. 
The   author   asserts   that  all   commercial    samples  of  this 
balsam  are  more  or  less  adulterated,  and  that  the  qualitative 
(German)  officinal  tests  are   incapable  of  detecting  any  but 
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the  grosser  cases    of   adulteration,    and  heuee   affonl   no 

if  tin-  relative  value  of  the  various  qualities. 

II,   subjected  to  quantitative  examination,  samples  of  the 

pure  balsam   obtained  direct    from   a   Honduras  producer. 

nena  were  the  natnr:il  exudation  from  the  tree, 


1  neither  been  boiledj  distilled,  nor  stored — opera- 
tion- which  all  commercial  parcels  of  the  balsam  have  to 
Undergo.  The  data  obtained  are  given  below,  particulars 
of  the  constants  furnished  by  the  commercial  article  heina 
subjoined  for  comparison: — 


f  No- ' 
Natural  Honduras  balsam. .  s    ..   i 

Commercial  balsams 


Acid  Xo. 


Value. 


Cinnai 
p.  i  Cent. 


Resin  Rster. 
Per  Cent. 


77  ia 

76-9l 
77 14 

.  -    75-0 


I 
21  r.il 

•-'l.-i-i  I 


16S-01 

IS7-4S 

U7-67 

188-7— 196-8 


71(1 
7»"6S 


rets 
17-3S. 
88-00 


It  thus  becomes  evident  that  commercial  samples  of  the 

ii   differ   considerably   from   the   pure   specimens   and 

most  be  regarded   as  "  secondary  "   products,  inferior  bj 

their  lower  percentage  of  cinnameTn  and  higher 

content  of  resin  ester.     All  sample-  that  fail  to  conform  to 

tandard  of  CO— HO  for  the  acid  Dumber,  240 — 270 

for  the  saponification  value,  together  with  a  high  content  of 

cinnameln  and  a  low  percentage  of  resin  ester,  most,  in  the 

author's  opinion,  be  regarded  as  adulterated. — C.  S. 

Camphor-Oil,    Light,  at  an    Adjunct   t«  Petroleum.     L. 
Cans.    (  hem.  Kev.  1'ett-  u.  Harz-Ind.  4,  [22],  304. 

I  in  author  examined  b  sample  of  light  Japan  camphor  oil, 
186  at  liS  C,  and  found  that  when  mixed  with 
petroleum  for  lighting  purposes,  it  somewhat  increased  the 
illuminating  power  oftbe  flame  and  diminished  the  depres- 
sion of  the  latter,  bnl  increased  the  consumption  of  oil. 

The  camphor  oil  in  question  ba  1  an  acid  number  of  0-7, 
and  yielded  on  fractional  distillation  (Engler  method),  M  '8 
per  cent,  by  weight  at  below  180  C.  (the  bulk  coming  ovex 
atahonl  172  C.);  13-9  percent,  at  180°— 200  ;  1-9  per 
t  .  and  n-4  per  cent,  of  residue.  The 
viscosity  at  20  C.  I  Bngler  instrument),  referred  to  water  =■ 
I  :  flashing  point  (Treumann),  52   ('.;  burning  point,  about 

Ml       C. 

It-  presence  in  petroleum  can  be  detected  by  thi 

red  coloration  resulting  on  agitation  with  sulphuric  arid 
(ap.gr.  1*58),  the  red — turning  to  brown  —  coloration  and 
bri-k  reaction  it  gives  with  nitric  acid,  and  by  it-  resinifica- 
tion  under  the  influen if  canstic  potash, — C.  8. 

Kolatannin:   Thi  Caffeine  Compound  in  Kola.    .1    W.  T. 

K iiiis  and  A    B.   Fresootl     J.    \ r.  Cbem.  Soc    1898, 

20,     l],84—78. 
Tim  author-  have  previously  shown  the  supposed  gluco 
of  kola  nut   to  be  a  combination  of  caffeine   with   tannin 
(thi-  Journal,  1897,866),       Hie   present   research   proves 
that  the  tannin  thus  combined  i-  identical  with   the  free 
kolatannin  of  the  soedf.     This  ('<<  kolatannin  wa-  isolated 
as  follows :  —The  nuts  wore  sliced   into  boiling  alcohol,  to 
tie -in.  and   thus  prevent   the  formation  ol  a  red 
.  whioh  otherwise  appeared.     After  n  few 
minntes' boiling  they  were  removed  from   the  alcohol,  and 
dried  in  a  ourrenl  of  warm  air,  then  ground,  and 
by  percolation  with  alcohol  of  50  pet  cent.     The  alcoholic 
extract  thi  and  Blfa  red 

from   the  insoluble    caffeine    kolatannate    and    colonring 
mattct ,  the  rest  of  the  oaffefau    compound  It  1 1 
was  then  removed  by  salting  out  with  sodium  chloride  ;  the 

ipitate  thus  obtained  was  added  to  that  first 
The  filtrate  was  washed  out,  lii-t  with  chlorofonn  to  remove 
md  alkaloids,  then  with  ether  |  flnnlly  it  was  washed  out 
with  ethyl  acetate,  in  successive  portions,  until  no 
t. inn, ii  waa  removed ;  tht  solvent  was  then  distilled  off,  the 
residual  tannin  dissolved  in  water,  purified  hj  precipita- 
tion "iih  salt,  again  shaken  out  with  ethyl  acetate,  and 
dried  in  vacm  ■  i  .  Thus  obtained,  kola- 
tannin wa-  a  crean loured  powder,  freely  soluble  in  water. 

md  alcohol  ;    sparing)]    soluble    in   ethel  ;    insoluble 

in  chloroform  and  in  petroleum  ether     J.  1 1.  II, 

Thyradene.     Pharm.   !  30,  157 ;  through  J. 

I'll  .urn.  i  )ii  in .  1897,  6,     i  i 

\  I'ltornisTABi  preparation  of  thyroid  gland, — J,  0.  B. 


Vanillin,  Synthesis  of.    L.  Bouveaolt.     Hull.  Soc.  <  him. 
1898,19,  [2],  75—77. 

Thk  author  has  succeeded  in  partially  demethylating  vera- 
troy  1-earboxy tic  acid  bv  beating  it  in  an  autoclave  with  pot 
The  best  results  were  obi. lined  by  heating  at  160  — 17n    C 
but   in  every  case  the  vanilloyl-carboxylic  acid  obtained. 
was  mixed  with  protocatechoyl-carboxj  lie  acid  and  unalti 
veratroyl-carboxyh'c   acid.      On    boDmg   mis    mixture    of 
acid-  with  an  excess  of   dimcthylaniline   for  about  an  hour, 
there  results  »  brown  plastic  mass  with   a  strcnp  odour  of 
vanilla.      This   i-  dissolved  in    dilute   boiling  sulphuric   acid 
(10  per  cent.),  and    the  solution  is   shaken  out   with  several 
jsive  quantities   of   ether.    The  ethereal    solution   i- 
Wlished  with  sodium    carbonate  solution,  which  removes  the 
free   aeids   and  the  vanillin,  and  leave-  behind  the  veratroyl 
aldehyde  and  other  neutral  bodies,    The  alkaline  solution 

i-  aeiditied  and  shaken  with    ether,  and  the  ethereal  extract 

washed  with  a  solution  of  bisulphite,  which  removes  the 
vanillin  alone.  The  bisulphite  solution  is  treated  with 
hydrochloric  acid,  and  the  vanillin  extracted  with  ether  and 
purified  by  distillation  in  vacuo,  and  crystallisation  from 
petroleum  ether. — < '.  A.  af. 

Ouabain    [Strophanthine,    Besearehea    on.      Arnaud. 
(  omptes  Bend.  1898,  126,  [4],  346— 840. 

Tut:  author  has  already  established  the  identity  of  ouabain 
and  the  Btropbanthin  of  strophanthus  glaber.  (Comptes 
Bend.  107,  1011  and  1162.)  It  forms' three  crystallised 
hydrates,     tine  is  formed  at   the  ordinary  temperature  and 

contain-  nine  molecules  of  .later,  of  which  two  are  remi 
when   the  hydrate   is  kept    in  an  exsiccator.     It   consists  of 

ruin'  uniaxial  crystals.  Ill,'  hydrate  which  forms  at 
about  80  t  .  contain-  lour  moleculi  -  of  water,  and  the  third 
w  huh  form-    at  about  6C      I  liner.       The    rotatory 

power  of  a  1  per  e.  hi.  aqueous  solution  of  ouabain  i- 
[o]„       —80  6°.     loo  i-.e.  oi  v,  i  cs  the  follov 

number  ol   grms.  of  anhydrous  ouabain:  157  ; 

at  I  I  at    -  .  0   'm.     i  iiiabain  readily   hydro1-, 

to  rhaiiino-e  and  a  resin  which   i-  certuinly  formed  by  | 
merisation  of  the  second   product   of  the  hydrolysis      I  In 

mi-  of  rbamnose  obtained,  support  the  following 
equation  for  the  hydrolysis : — 

t  „ii.  «■     +  ii  -      .    ii   0,      I    ,n 

The   formula    <    Ji,  "      corresponding  to   the  molecular 
i  ,-  w  nh  the  resull  md  the 

formation  ol  a  In  |,ta,'.  mi,  (    ,  1 1      i    II  ii    rO,j,  points  to  tl 
heme  at  least  -even  hydro:  i   the  molecule. 

—J.  A.  B. 

Podophyllum,  A  Chemical  Examination  of  the  Ctm.ililut 

of  Indian  and  Aim  num.  W.  U.  I  tunstan  and  J    A  I  lent  \ 
l'loe.  (  hem    8  ■■     1898,     l-:'   .  12      18. 

Tin  authors  find  that  the  constituents  ol  Indian  podo] 
lam  ^Podophyllum  emodi)  and   of  American    podophyllum 
,  Podophyllum  peltatuin)  are   identical.     The    chief   ci 
tueiit  i-  the  podcphyllotoiin   of   I'odwyssozki  and  K 
which    the    authors   have    fully   examined       It 
crystalline    substance  (m.p.   117   ).  to  which   the    authors 

the  formula  >    ,11  ,• '       It  is   strongly  I 
ami  acts   as   a   powerful   purgative  and   intestinal   irritant- 
When  heated  with  alkali-,  it  i-  converted  bj   hydration  int.' 

•   of  an   in,-  inous  ai  id,  podophyllie 

i     ,11,  i  i-.  of  which  a  crystalline  sodium   s;,|t  was  obtained, 
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and  also  silver  and  copper  salts,  which  were  analysed.  This 
acid  very  readily  loses  water,  and  furnishes  the  crystalline 
picropodophyllin  of  Podwyssozki  and  Kiirsten,  which  is 
isomeric  with  podophyllotoxin.  It  passes  again  into  podo- 
phyllum acid  when  warmed  with  aqueous  alkalis.  It  melts 
at  227c,  and  is  optically  inactive.  Podophyllotoxin  and 
picropodophyllin  furnish  identical  decomposition  products  ; 
T.'hen  oxidised  with  nitric  acid,  oxalic  acid  is  the  principal 
product;  when  fused  with  alkalis,  orcinol  and  acetic  acid 
are  produced.  Both  substances  contain  two  methoxyl 
groups  and  no  hydroxy!.  It  is  concluded  that  picropodo- 
phyllin is  the  lactone  of  podophyllic  acid,  which  is  probably 
the  hydroxy-carboxylic  acid  of  dimetho.eymethyl-phenyl- 
hijdro-y-pyrone. 

The  nature  of  the  isomerism  of  podophyllotoxin  and  pi- 
cropodophyllin remains  to  be  determined.  The  latter  sub- 
stance is  therapeutically  inert. 

The  yellow  colouring  matter  of  podophyllum,  called  by 
Podwyssozki  podophylloquercetin,  is  proved  by  the  authors 
to  be  identical  with  ancrcetin,  the  colouring  matter  of  quer- 
citron bark. 

An  uncrystallisable  resin,  podophylloresJn,  was  also  iso- 
lated and  found  to  exert  a  purgative  action. 

Estimations  have  been  made  of  the  amount  of  "  podo- 
phyllin  "  (a  mixture  of  resins  with  podophyllotoxin  which 
is  used  in  medicine")  contained  in  the  two  plants.  Indian 
podophyllum  contains  from  9  to  12  per  cent.,  and  Americau 
from  4  to  3  per  cent.  The  two  resins  have  been  proved  to 
be  equally  valuable  therapeutic  agents.  The  amount  of 
crystalline  podophyllotoxin  in  the  Indian  plant  varies  from 
2  to  5  per  cent.,  whilst  representative  samples  of  the  Ameri- 
can rhizome  were  found  to  contain  rather  less  than  1  per 
ctnt. 

Indian  podophyllum  is  likely  to  be  valuable  both  as  a 
drug  and  as  a  dyestuff. 

Indian  Hemp,  Oxycannabin  from.     W.  K.  Dunstan  and 
T.A.Henry.    Proc.  Chem.  Soc.  1898,  [189],  4-4 — 45. 

Oxycannabin  is  the  name  given  by  Bolas  and  Francis  to  a 
crystalline  substance  they  obtained  by  acting  on  the  phar- 
macopceial  extract  of  Indian  hemp  with  concentrated  nitric 
acid  (Trans.  Chem.  Soc.  1869,  22,  417;  Chem.  Ne»vs,  1S71, 
24,  77).  They  obtained  it  in  the  form  of  yellow  needles 
melting  at  176°,  and  represented  its  composition  by  the 
formula  ( ',,11.,,  N20?.  In  the  course  of  the  examination  of 
the  constituents  of  Indian  hemp,  the  authors  have  prepared 
the  substance  in  this  way,  and  have  also  obtained  it  by  the 
action  of  fuming  nitric  acid  on  the  "  canuabinol  "  isolated 
by  Messrs.  Wood,  Spivey,  and  Easterfieid  (Trans.  Chem. 
Soc,  1896,  69,  544)  from  the  "  charas  "  or  resin  of  Indian 
hemp. 

When  quite  pure,  oxycannabin  crystallises  in  colourless 
needles  melting  at  182°;  it  is  insoluble  iu  water,  but  soluble 
in  hot  alcohol,  crystallising  out  on  cooling.  It  sublimes 
when  gently  heated,  and  may  be  easily  purified  iu  this  way. 
On  combustion,  the  substance  gives  numbers  agreeing  with 
those  required  by  the  formula  C10HI0NO4. 

It  does  not  dissolve  in  aqueous  alkalis  uuless  warmed 
with  them  in  a  closed  tube.  By  acidifying  the  resulting 
solution,  an  acid  is  precipitated  which  is  at  present  under 
investigation.  "  Oxycannabin  "  would  therefore  appear  to 
be  a  lactone. 

Iiy  the  action  of  nitric  acid  on  canuabinol,  normal  butyric 
-nil  was  also  produced,  together  with  oxalic  icid. 

As  the  substance  is  thus  proved  to  he  a  nitro  compound, 
the  name  "  oxycannabin  "  is  inappropriate,  but  it  would  be 
premature  lo  propose  a  new  name  until  more  is  known 
about  the  constitution  of  the  compound. 

Morphine  in  Opium,  Estimation  of.  C.  Montemartini  and 
D.  Trasciatti.  Gaz.  Chim.  ital.  27,  [2],  302;  Chem. 
Ceutr.  189J,  2,  [25],  1164. 

See  under  XXIII.,  page  282. 

Chloroform:  Do  Inhalations  yicc  Rise  to  the  Presenct  of 
Carbonic  Oxide  in  the  Blood .'  L.  de  Saint-Martin. 
Comptes  Kcnd.  1896, 126,  [7],  533. 

See  under  XXIV.,  page  283. 


J    Photography    [Organic   Developers],  Recent  Progress   in 
A.  Granger.     Monit.  Scient.,  Feb.  1898, 12,  86. 
.See  under  XXI  ,  below. 

Pepsin,  A  Proposed  New  Method  of  Examining.     A.  H 
Allen.     Pharm.  J.  1897,  59,  [1435],  561. 

See  under  XXIII.,  page  2S1. 

PATENTS. 
Methyl  Chloride  or  other  Volatile  Liquids,  Impts.   in  and 
relating    to    Vessels    for    containing    and   discharging. 
II.   Helbing,   63,   Queen   Victoria  Street,  London.     Eug. 
Pat.  3803,  Feb.  !2,  1897. 

The  vessels,  which  are  intended  for  use  as  "auto-sprays" 
for  medical  or  surgical  purposes,  are  made  of  non-corrodible 
material,  such  as  earthenware,  china,  porcelain,  Sec,  and 
are  closed  by  a  similar  non-corrodible  screw  or  bayonet- 
joint  cap,  with  a  packing  disc  of  india-rubber,  &c.—  H.  A. 

Pharmaceutical  Preparation     [Phi nolated    Camphor]    of 
Antiseptic  and  Curative  Properties  for  the  Treatment  of 
Sores,  Glandular  Swellings,   ami    Affections  of  Mucous 
Membranes.      J.    P.    Cleghorn,    Bnllvgunge,    Calcutta 
India.     Eng.  Pat.  6062,  March  8.  1897. 

Phenol  (one  part),  heated  a  few  degrees  above  its  meltiug 
point,  is  saturated  with  camphor  (about  16  parts).  The 
caustic  properties  of  the  phenol  are  neutralised  by  the 
camphor,  and  the  resulting  product  is  said  to  be  sate  for 
use  medicinally,  either  internally  or  externally. — L.  A. 

Ozone,   Impts.  in,   and   in    Means  for   the  Production    of. 

E.  IS  >hme,  Barnsbury.     Eng.  Pat.  7177,  March  19,  1897. 

Nee  under  XI.  A.,  page  252. 

Guaiacol,  Impts.  in  the  Manufacture' of .  Kalle  and  Co., 
Biebrieh-on-Bhine,  Germanv.  Eng.  Pat.  7233,  March  19, 
189  7. 

The  manufacture  of  guaiacol  by  diazotisiug  o-auisidine  and 
decomposing  the  diazo  compound  by  boiling  with  sulphuric 
acid  of  not  less  than  35  per  cent,  strength,  at  a  temperature 
above  135°  C,  is  claimed.  The  guaiacol  is  thus  at  once 
removed  from  the  further  action  of  the  diazo  compound. 
It  may  be  purified  by  distillation.  It  boils  at  20ir  C,  and 
becomes  a  solid  crystalline  mass  at  about  30    C. — A.  C.  W. 

Alkylated  I'ric  Acids,  Impts.  in  the  Preparation  of. 
C.  F.  Boehringcr  and  Soehne,  Waldhoff,  .Mannheim, 
Germany.     Eng.  Pat.  7341,  March  20,  1897. 

In  Eng.  Pat.  10,005,  1896  (this  Journal,  1897,  55.8),  a 
process  is  claimed  for  preparing  alkylated  uric  acids  by  the 
action  of  halogen  alkyls  on  alkaline  solutions  of  uric  acid. 
The  patentees  now  claim  the  process  which  consists  in 
substituting  for  halogen  alkyls,  such  acid  esters  as  have  a 
large  electrical  conductivity,  e.g.,  methyl  nitrate,  methyl 
benzene  sulphonate,  potassium  methyl  sulphate.  See  also 
this  Journal,  1S98,  68.— A.  C.  W. 

XXI.-PHOTOGRAPHY. 

Photography  [Organic  Developers'],   Recent   Progress  in. 
A.  Granger.     Monit.  Scient.,  Feb.  1898,  12,  86. 

(  on lixuiNG  their  studies  on  the  organic  developers, 
Lumitre  and  Seyewetz  have  recently  given  au  account  of 
diumido-    and  triamidoresovcinol,  and  also  triamidophenol. 

As  already  stated,  rcsorcinol  is  the  only  dihydroxybeuzene 
which  does  not  reduce  the  latent  photographic  image  ;  but, 
provided  the  additional  groups  are  suitably  arranged,  its 
amido  derivatives  nevertheless  do  so.  The  hydrochloride 
of  2  :  4-diamidoresorcinol  may  be  used  in  1  per  cent,  sol- 
tion, mixed  with  three  times  its  weight  of  anhydrous  sodium 
sulphite  ;  and,  compared  with  o-yi-diamidophenol  (the  only 
other  developer  of  practical  utility  in  the  absence  of  alkalis), 
it  gives  very  good  results.  The  negatives  are  soft,  the 
blaeks  intense,  and  the  half-tones  well  graduated.  It  be- 
comes more  powerful  if  the  sulphite  be  raised  to  10  per  cent, 
of  the  whole  solution  ;  but  above  that  limit,  fog  is  likely  to 
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ensue.  Alterations  in  the  proportion  of  the  resorcinol 
compound,  whether  increases  nr  decreases,  diminish  the 
mincing  power,  and  make  the  prints  weaker.  Addition  cf 
alkali  raises  the  speed,  hut  not  tin-  power,  of  development ; 
the  greatest  effect  being  obtained  by  the  employment  of 
8  per  cent,  of  a  10  per  cent,  solution  of  sodium  carbonate. 
Too  much  alkali  lowers  it-  energy,  and  leads  to  the  produc- 
tion of  fog.  A.i.ls  retard  or  even  prevent  reduction;  but 
they  do  not  permit  of  correction  for  over-exposure.  The 
latter  is  beat  orercome  by  the  use  of  1  to  5  c.c.  of  10  per 
cent  potassium  bromide,  which  i-  rather  a  curious  fact, 
seeing  that  it  act-  verj  slightly  on  the  hydrochloride  of 
diamidopbenol.  Solutions  of  diumiduresorcinol  should  not 
be  kept  for  more  than  afew  days.  Experiments  with  the 
base  it-elf  show  it  to  be  ■  very  weal:  developing  agent,  and 
though  capable  of  improvement  by  the  addition  of  sulphite, 
its  want  of  stability  renders  it  practically  useless.  The 
hydrochlorides  of  triamidophenol  and  triamidoresorcinol  in 
1  per  cent,  aqueous  solution  rednce  the  photographic  image 
feebly  by  themselves,  but  their  power  is  greatly  enhanced 
by  the  introduction  of  1*5  parts  of  sodium  sulphite.  The 
picture  appears  at  first  very  quickly,  but  development  soon 
-tup- :  the  negatives  are  weak,  without  half-tones,  and 
generally  inferior  to  those  obtained  as  above.  This  is  pre- 
sumably due  t  i  a  secondary  reaction  such  as  is  observed 
with  cuprous  chloride  :  -oluble  imides  are  probably  formed, 
which  neutralise  the  effect  of  the  rest  of  the  developer. 
Triamidophenol  and  triamidoresorcinol,  therefore,  in  spite 
of  tli.ir  theoretically  favourable  constitution,  cannot  be 
employed  in  photographic  practice. 

The  same  authors  have  previously  shown  that  the  intro- 
duction of  tin  acid  group  COOH  lowers  or  destroys  the 
developing  power  of  an  aromatic  nucleus;  that  whereas 
pyrogallol  and  catechol  arc  developers,  gallic  and  proto- 
cat)  chuic  arid-,  on  the  other  band,  although  containing  two 
bydroxyls  in  the  ortho  position,  will  not  reduce  vxposed 
silver  salt-  till  after  esterification  (ethylic  gallate,  for  ex- 
ample, iloi  They  have  now  investigated  the 
influence  of  11  e  ketone  group  Co,  which  also  has  acid  pro- 
perties;  and  thev    find  that  when  a  "developing"  nucleus 

(i.r.,    an    aromatic    compound    containing    or    more 

bydroxyU  in  the  proper  position)  is  joined  by  the  group — 
t  i  either  to  s  ratty  residue  or  to  another  aromatic 
radicle  not  containing  any  oil,  the  photographic  power  of 
the  whole  is  not   sensibly    affected.     Hut  if  one  or  more 

byrlroxyls  be  introd I  into  the  second  ring,  whatever  may 

be  their  relative  positions,  the  developing  power  is  destroyed, 
Although  it  might  be  expected,  therefore,  from  theoretical 
e  moderations,  that  the  photographic  activity  of  a  poly- 
phenol should  be  increased  by  uniting  it,  with  the  help  of 
u  ketonic group,  to  another  phenol.,  nucleus,  this  is  not 
the  case,  The  following  seven  bodies  accordingly  are  not 
developer-  even  in  alkaline  solution  ; — 2  .3.4.2'-  and 
•_' .  t'> .  %' .  .'.  tetrahydroxybencopbenone,  pentahydroxybenzo- 
phenone,  8-morintannic  acid,  bexahydroxybensophenone, 
bexahydroxydiphenylketone,  and  letrabydroxyphenylnaph- 
thylketoue  i  Alizarin  Yellow  \V)  ;   but  «1  i -  and  Iribydioxy- 

a  etoph, m me,  a-  well  BS  trilijilrnv  v  hcn/ophenone.do  develop 
the  latent  in 

With  reference  to  the  suggested  addition  of  acetone  to  the 
pyrogallol  developei   (this  Journal,    li  tnd   1897, 

259)  in  place  Of    an   alkali.  rarioUS  teStS    have    been    carried 

out  with  different  proportions  both  t>l  sulphite  and  ol  acetone; 
and  a-  a  result,  the  normal  solution  inn  V.  compi  nnded 
as  follow-  :  "pyro,"  l  gnu.  ;  anhydrous  sodium  sulphite, 
a  gnus. ;  acetone.  10  c.c.  i  water,  100  ex,  If  there  bean] 
fear  of  over-exposure,  it  is  advisable,  perhaps,  to  omil  the 
acetone  in  the  first  instance,  adding  it  gradually  as  develop- 
ment proceeds.  The  silver  reduced,  i-  of  s  warm  black 
colour,  the  film  bai   great  elasticity,  and  the  gelatin  is  not 

Stained,  Similar  experiment-  with  parauii.lophcnnl  show 
that    although  negative-     in  iv     he     pro.! 

vigorous  and  tree  from  log,  yet  they  are 

those  obtained  by  the  action  oi  caustic  lithia.     The  best 

formula  is,  paramidophenol,  0'7  grm.;  Bulphite,  lOgrms.; 

water.   100  ■ 

Further  investigation  has  bean  made  bj  Liesegong  oi  the 
processes  for  developing,   alter  s   very    brief  exposure  to 

light, those  citro-chloriile  papers  which  are  primarily  intt  n.led 


for  "  printing-out."  .Most  of  the  ordinary  developers  will 
act  in  this  manner,  even  if  they  are  dissolved  alone  in  water  ; 
but  the  final  colour  of  the  prints  and  their  relative  tone- 
values  vary  greatly  according  to  the  body  selected  and  the 
way  in  which  it  is  employed.  The  best  results  are  given  by 
gallic  acid  and  quinol  (hydroquinone) ;  a  little  alkali  or 
some  fused  sodium  acetate  t  which  i-  always  faintly  alkaline) 
may  bo  added  ;  but  even  then  it  is  not  a  case  of  "  alkaline 
development"  in  the  strict  seuse  of  the  word,  as  the  paper 
invariably  contains  a  large  quantity  of  organic  acid  :  true 
alkaline  development  would  cause  the  whole  surface  to  turn 
black.  By  reducing  the  acidity  of  the  liquid,  the  shadows 
arc  made  darker  :  by  increasing  it,  the  print  becomes  redder 
during  fixing.  In  carrying  out  the  operation  it  is  necessary 
to  take  note  of  the  amount  of  free  silvir  nitrate  in  the 
paper;  if  the  excess  be  large,  the  proofs  will  be  dark  and 
the  proportion  of  acid  high,  so  that  less  i-  required  iu  the 
developer. 

A  cold-saturated  solution  of  gallic  acid  bring-  up  the 
picture  in  two  minutes ;  it  may  be  hastened  by  the  addition  of 
Bodium  acetate  ;  but  powerful  alkalis  (except  in  a  very 
weak  bath)  and  sodium  phosphate,  which  behaves  as  an 
alkali,  should  be  avoided.  After  fixing,  the  deposit  is 
greenish  black  in  the  shadow-.  I, einl  acetate  has  no  effect 
beyond  precipitating  some  of  the  gallic  acid.  Citric  and 
tartaric  acids  keep  the  liquid  clear  for  a  long  time,  give  I 
reddish  image,  which  loses  strength  in  the  fixing  bath,  and 
tend  to  the  production  of  "sulphur  toning."  Sodium 
sulphite  acts  a-  a  strong  retsvrder,  and  yields  brown  tones. 
Pyrogallol  is  best  used  quite  alone,  and  in  a  sufficiently 
dilute  solution.  It  produces  brown  or  warm  black  tint-. 
Quinol  gives  a  print  much  of  the  usual  colour,  which 
loses  intensity  and  changes  to  orange  in  the  "hypo"  bath. 
It  can  be  employed  alone,  acidified  with  citric  or  ae 
acid,  and  accelerated  with  sodium  acetate  or  [more  strong Ij  ) 
sodium  phosphate.  Toning,  however,  ie  always  necessary. 
Paramidophenol  bj  itself  gives  a  brown  colour,  redder  in 
presence  of  sulphite,  whilst  the  prints  must  afterwards  be 
treated  ins  "  tombined"  toning  and  fixing  hath.  Sfetol 
works  well,  producing  greens  and  browns.  It  must  be 
employed  alone  in  a  weak  solution.  If  the  prints  remain 
too  long  in  the  hypo,  they  arc  "sulphured."  Other 
developers  arc  either  less  advantageous  or  distinctly 
objectionable  for  the  present  purpose.  — 1'\  II.  L. 

Glyrin   [Photography   .  Devtlopiug   with.     A     von   Iliihl. 
Wiener  Phot  1(1   5,  8  -.  Chem.  Ait.  Rep.  22.     I],  ■')-'. 

(iivcis  (the  chloride  of  /.- >\ vph.  nvlamidoacclic  acid)  is 
universally  applicable    for   developing,  having   good    toning 

powers  t at  moderate  temperatures  i.  working  clear,  and  t 

cquallv  suitable  for  in-tantan -  and  time  exposures. 

-tock  developing  solutionis  prepared  by  dissolving  "Jjgrms. 
of  sodium  sulphite  in  it)  c.c  ol  hot  water,  adding  lOgrms. 
of  glycin. boiling  up,  and  then  adding  SO  gun-  of  potassium 
carbonate.  fc*oruse, it  is  diluted  as  follows:-  Normal  or 
brief  I  part   to  20  of  water  at  M  — 2.V  C.   (■ 

little  dilute  sodium  hydroxide  (1 :  101  being  occasionally 
added).  Doubtful  exposures,  1  part  to  20  of  watet  ;  or, 
if    the    peculiarities     of     the    plate    are    unknown,    1    part 

to  -ii  of  water.   I — -2  c.c.  of  (i  :  io)  potassium    bromide 

j    added    per    litre,    and     the     whole    cooled    to     10      I' 

Development   i-   very  -low.  but  considerable  irregular 
of  exposure  <an  he  adjusted  bj  this  means, — C   S 

Protalbin  Paper.     E.  ValentA,     Chem.  Zeit,  Rep. 

22,  [1],8. 
lilt::  author  reports  favourably  on  the  nov,  protalbin  ps 
(vegetable  albumin  paper),  which  ha-  been  introduced  into 
the   market   b]   .loll,-,   Lilienfcld,  and  Co.,  Vienna.     The 
possesses  extremely  strong  poa  tanco,  and 

it-  other  physical  properties  are  quite  equal  to  tl 

tin-  modem  collodio  chloride  emulsion  papers,  It-  sensi- 
tiveness i-  I  time-  greater  than  that  of  freshly  silvered 
albumin  pap.  i.  the  -hading  of  the  resulting  prints  ' 
equal  to  that  produced  by  most  commercial  va 
silver  chloride  emulsion  papers.  Prints  can  be  treated 
,  in  toning  ami  fixing  baths  or  in  a  combined 
hath.     The  rhodium  gold  toning  bath  prod  pit  and 

violet-black  to  almost  black  shades,  which  maj  t ■«■  ioti  ni 
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by  a  more  prolonged  immersion  in  a  similar  toning 
solution,  to  which  strontium  chloride  is  added.  The 
best  results  are  obtained  with  weak  alkaline  gold  toning 
baths.  With  these,  prints  can  be  obtained  resembling 
albumin  colours.  The  paper  will  not  bear  strong  alkaline 
solutions.  Gradation  and  shading  are  easily  obtained  in 
fixing  baths  containing  gold  salts.  In  baths  without  gold 
or  in  baths  containing  lead  salts,  only  indifferent  results 
are  obtained.  After  toning,  the  prints  should  be  thoroughly 
washed  as  usual. — J.  ().  B. 

XXII -EXPLOSIVES,  MATCHES.  Etc. 

Explosion  Figures.     J.  Pinner.     J.  Trakt.  Chem.  1897, 
56,  520—521. 

When  mixtures  of  hydrogen  and  oxygen  are  exploded  in 
dusty  test  tubes,  water  is  deposited  in  fairly  regular  rings 
on  the  tube.  This  is  due  to  the  aggregation  of  the  dust  by 
the  movements  of  the  gases  during  the  explosion,  and  is 
not  observed  in  clean  tubes.  The  distance  between  the 
riogs  depends  on  the  diameter  of  the  tube,  and  probably 
on  the  composition  of  the  gaseous  mixture.  In  the  same 
tube,  the  width  of  the  ring  is  always  the  same,  and  the 
note  produced  depends  on  the  composition  of  the  mixture. 
Thus,  the  number  of  single  explosions  in  a  given  time 
varies  with  the  composition. — A.  C.  W. 

Nitro- Vcricatices,  Chemical  Chanyes  caused  by  the  Explo- 
sive Decomposition  of,  in  Presence  of  O.cyqen  <  'oin- 
pounds.  C.  Gbttjg.  Ber.  1898,  31,  [1],  25— 28. 
The  author  has  examined  the  products  of  the  decomposition 
of  a  powder  composed  of  barium  nitrate,  9  83  ;  nitro- 
toluene,  22:'.2  ;  and  nitrocellulose,  67  96  percent.,  and  gives 
minute  details  to  illustrate  his  method  of  examination  in 
such  cases.  The  residue,  after  explosion,  was  found  to 
contain,  per  cent. — ( Irganic  matter  (charcoal),  9*51  ; 
barium  carbonate,  G  4  •  44 ;  residue,  insoluble  in  acids, 
alkaline  carbonates,  iron  compounds,  &c,  26' 05.  For  the 
determination  of  the  gases  produced,  the  powder  was 
exploded  by  electricity  iu  a  closed  vessel  and  the  gases 
collected  and  exanvned  in  the  usual  way.  The  amount  of 
moisture  they  contained  was  determined  partly  by  notiug 
the  increase  of  volume  in  the  gases  when  the  eudiometer 
was  surrounded  by  steam  and  partly  gravimetrically.  The 
products  of  the  decomposition  were  thus  found  to  have  the 
following  percentage  composition  by  weight  : — Xitric  oxide, 
8 '£2;  carbon  dioxide,  30*89;  carbon  monoxide,  25*71; 
methane,  3 '69;  hydrogen,  0-10;  nitrogen,  10*55;  water 
vapour,  8*64;  residue,  12*20. 

On  the  basis  of  these  figures  the  original  powder  was 
calculated  to  have  the  following  molecular  composition,  in 
which  Eder's  formula  was  taken  for  nitrocellulose:  — 

Parts  by 

Wright. 

11  molecules  C.jHulXOa.OtsO,  =  11'594  =  e,5S4 
10       „  CtH2(X02)3.CH3    =  10*227  =  2.270 

4       .,  Ba(N"Oj)2  =    4*2iil  =  1,041. 


»,S4S 


and  the  decomposition  taking  place  on  the  explosion  of  the 
powder  may  be  illustrated  by  the  equation  :  — 

11CI!HM(N03)604  +  10C6H.:(NO2)3.CH3  +  4Ba(X03\,  = 

4BaC03  +  49H.O  +  9C  +  93CO  +  72CO.,  + 

28NO  +  10H  +  24CH4  +  76X. 

—  C.  A.M. 

Carbohydrates,  Nitration  of.  W.  Will  and  F.  Lenze. 
Ber.  1898,  31,  [1],  68—90. 
Fbom  time  to  time  explosions  of  guncotton  have  occurred 
in  magazines,  the  causes  of  which  were  obscure.  Since 
cellulose  yields  sugar  when  acted  upon  by  dilute  acids,  it 
occurred  to' the  authors*'  that  it  was  noT  improbable  that  in 
these  cases  the  guncotton  contained  nitrated  sugars  of  less 
stability  than  nitrocellulose,  and,  with  the  object  of  throwing 
light  upon  this  point,  they  have  made  a  systematic  examina- 
tion of  the  nitro  derivatives  of  various  kinds  of  carbohy- 
drates, but  more  especially  of  the  sugars.     As  a  rule  these 


were  prepared  by  dissolving  the  finely  divided  carbohy- 
drate in  nitric  acid  of  sp.  gr.  1*52  cooled  to  zero,  and 
adding  sulphuric  acid  (sp.  gr.  1*84)  drop  by  drop  to  the 
chilled  mixture.  Usually  a  turbidity  occurred,  in  some 
cases  immediately,  in  others  after  some  time,  followed  by  a 
separation  of  oily  drops,  whilst  occasionally,  as  in  the  case 
of  rhamnose,  there  was  a  solid  precipitate.  The  nitration 
products  were  well  washed  with  ice  water,  and  were  then 
usually  solid  and  friable  compounds,  some  of  which 
remained  solid  at  the  ordinary  temperatures,  whilst  others 
became  syrupy  when  the  temperature  rose  above  zero.  The 
majority  of  the  nitro  derivatives  could  be  crystallised  from 
alcohol,  though  in  a  few  instances,  amorphous  precipitates 
were  obtained.  In  general  the  nitro  derivatives  thus  prepared 
were  soluble  in  acetone,  glacial  acetic  acid,  and  alcohol  ; 
insoluble  in  water  and  petroleum  spirit.  Concentrated  nitric 
acid  dissolved  them  readily,  and  concentrated  sulphuric  acid 
reprecipitated  them.  They  were  insoluble  in  cold  hydro- 
chloric acid,  and  decomposed  on  warming,  with  the  evolution 
of  chlorine,  the  monosaccharides  more  readily  than  the 
disaccharides.  When  boiled  with  water  they  were  gradually 
decomposed,  with  the  liberation  of  nitrogen  oxides,  and 
slowly  brought  into  solution.  Alkalis  readily  decomposed 
the  esters,  with  the  formation  of  products  containing  little 
or  no  nitrogen.  They  reduced  Fehling's  solution  on  warm- 
ing, and  rotated  the  beam  of  polarised  light.  They 
decomposed  between  120°  C.  and  140°  C.  on  slowly  warm- 
ing, and  exploded  when  the  temperature  was  suddenly 
raised  to  a  higher  degree.  Decomposition  gradually 
occurred  at  50°  C.  after  a  considerable  time,  and  in  some 
cases  [at  the  ordinary  temperature  when  the  uitrated  carbo- 
hydrate (sugar)  was  exposed  to  sunlight. 

1.  Monosaccharides. — The  pentoses  yielded  tetranitrates 
— Khan-nose  tetranitrate,  C6H9013N4,  m.p.  1 35°  C.  [o]  „-"  = 
—  68*4'  ia  23  per  cent,  methyl  alcohol  solution.  Oi> 
being  kept  at  50°  C.  it  lost  about  I  *  2  per  cent,  of  its 
weight  in  a  mouth.  Arabinose  tetranitrate,  C5H„()5(N(  >..).,, 
colourless  crystals,  melting  at  85°,  decomposing  about  12o:. 
[a]„':o"J  iu  4*4  per  cent,  alcoholic  solution  freshly  prepared 
=  -  lOi  *3° ;  after  20  hours  =  —90°.  After  24  hours,  lost 
in  weight  1*5  per  cent.;  after  four  days,  40  per  cent. 
Xylose  yielded  a  mixture  meltiug  at  141°,  and  probably 
consisting  of  a  tetranitrate  and  of  a  dinitrate  of  xylose 
anhydride,  C^H.-.O^NOo).,,  melting  between  75'  and  80°. 

The  aldose  group  of  the  hexoses  yielded  pentanitrates. 
Glucose  pentanitrate,  CsH?06(NOa)6,  decomposed  at  135°, 
and  lost  about  38  per  cent,  in  weight  after  24  hours  at  51 1°. 
[a]„20°  in  G  per  cent,  alcoholic  solution  =  4-98*7.  Galac- 
tose gave  two  pentanitrates.  Of  these  the  less  soiuble 
melted  at  US'  to  116°,  decomposed  at  126°,  and  lost  about 
42  per  cent,  in  weight  after  10  days  at  50°.  [o]o20°  in  6  per 
cent,  solution -=  +  124*7.  The  other  pentanitrate  melted 
at  72°  to  73°,  decomposed  about  125°,  and  after  24  hours  at 
50  ,  lost  41*7  per  cent,  in  weight.  [**]i,':i>j  in  6*7  per  cent, 
solution  =  —  57°.  Mannose  pentanitrate  melted  at  81' 
to  82°,  decomposed  at  124°,  and  lost  46  per  cent,  ia 
weight  after  24  hours.  Its  [o^d5"0  in  5  per  cent,  solution  = 
+  93*  3'.  The  ketose  group  of  the  hexoses  behaved  very 
differently  to  the  aldoses  on  nitration,  and  instead  of  penta- 
nitrates, only  nitrated  anhydrides  could  be  obtained,  owing 
probably  to  the  ready  decomposition  of  the  compounds 
first  formed.  Lasvulose  (nitrated  at  15°  instead  of  0°) 
yielded  two  trinitrates,  C6H-05(NO.,)3.  The  o-Uevulosan 
trinitrate  melted  at  137  to  139,  decomposed  at  145',  and 
after  six  months  at  50°  did  not  lose  perceptibly  in  weight. 
[a],,200  =  4-  62°  in  1  per  cent,  solution.  The/3-trinitrate 
decomposed  at  135",  and  lost  from  1  to  3  percent,  iu  weight 
after_8  days  at  50°.  [a],,-'"5  in  5  per  cent,  solution  =  +  20'. 
From  sorbinose  only  one  trinitrate  was  isolated,  the  com- 
position of  which  corresponded  to  that  of  sorbinose  anhydride 
trinitrate,  C6H703(N02)3.     This  melted  at  40°  to  45." 

As  a  representative  of  the  heptoses,  Fischer's  a- 
glucoheptose  was  nitrated.  This  yielded  a  hexanitrate, 
U;H80;(NO;)i;,  which  melted  at  100',  and  had  [o]  r,-"0  in  3  *  4 
per  cent,  alcoholic  solution  =  104*8°. 

2.  Glucosides.  —  Kepresentatives  of  simple  glucosides 
containing  no  aldehyde  groups  were  examined,  o-methyl 
glucoside  yielded  a  tetranitrate,  C?H10O6(NO3)4,  which 
melted  at  49°  to  50°,  decomposed  at   13.5°,  and  lost  about 
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i'-7    per   cent,    in   weight  after  5  days  at  5n  .     A  similar 
ill!,-  was  obtained  fr.an  a  methyl-d-manno-ite. 

3.  Bisaecharide*. — Cane    sugar   yielded    an  octonitrate, 
I   lOnCNOj)*  with    [a],,-1"     in  34    per    cent,  alcoholic 

solution  =  +  52"2.  It  melted  at  2S'  to  29°,  decompi 
at  13.'.  ,  and  was  very  unstable  a(  50  .  losing  about  II  per 
cent,  after  three  days.  Lactose  gave  an  octonitrate  which 
decomposed  at  185  ,  and  when  kept  at  .">i>  ,  lost  in  weight 
after  eight  days  0*7  per  cent.,  and  after  todays,  about40 
per  criit.  Attempts  were  made,  by  varying  the  method  of 
nitration,  to  obtain  the  trinitrate  described  by  G£lis  t.lourn. 
Enss.  Phys.  Chem.  <  ;••-.  14,  [11,  258),  but  unsuccessfully. 
Prom  maltose  an  octonitrate,  C,jHuO,, (NO  |g,  was  obtained, 

melting  with  d mposition  at  103' — 164  .     At   50   il 

l:i  per  cent,  ill  weight  after  11  days,  anil  2:1  percent,  after 
18   days.       V,""    '"  8-5    per   cent,   solution  -  +  128'6. 
Trehalose  also  gave  an    octonitrate,  melting   at   124  .  and 
..posing  at  186  . 

4.  Trisaccharides. —  From  r&ffinose  a  compound  contain- 
ing 11   nitro  groups  was  prepared,  <', .11  .,<  t,„t  N« )...),,.     It 

melted  between  ;,.",  and  0.1  ,  and  hud  'a  „ -"  in  :;  ■  0  per  cent. 
-.i]iiti..n  of  .  ;i|-!i  .  It  decomposed  at  130',  and  alter 
three  days  at  50   lost  '.>  per  cent,  in  weight. 

5.  Starch. —  By  their  method  of  nitrating,  the  authors 
Obtained  a  bexanitrate  in  the  form  of  a  white  powder,  which 
win  ii  perfectly  pure,  remained  stable  at  SO3  for  six  month-. 
It  dec. ....i —  I   .t  r.u    without  previously  melting. 

6.  Wood  Gum. — A  pure  nitro  product  was  not  obtained, 
but  probably  only  a  mixture  of  the  mono-  and  dinitro 
derivatives. 

The  authors  point  out  that  of  the  various  derivatives 
described  above,  the  hexoses  are  as  a  rule  less  stable  than 
the  hio-es.  and  the  anhydrides  more  stable  than  the  normal 
nitrates,  and  they  consider  that  this  fact  may  have  a  con- 
siderable bearing  on  the  stability  of  gUOCOttOn,  since  the 
less  stable  impurities  of  the  latter  can  only  be  completely 
dt posed  and  made  soluble  by  continued  boiling  with 

water,  whilst  they  are  comparatively  readily  soluble  in 
alcohol. — < '.  A.  M. 

PATENTS. 

Erplorivi  .  Safely;  Impts.  in  the  Manufacture  of.     8.  A. 
thai,  London-,  communicated  from  .1.  Stanislaus  v. 
Romocki,  Berlin.     Eng.  Pat.  1062,  Feb.  15,  1897, 
Tiik  addition  is  claimed  of  manganese  dioxide,  potassium 

pern.  or   bichromate,  or   similar  compound   which 

gives  up  oxygen  on  heating,  to  a  mixture  of  ammonium 
nitrate  and  trinitrotoluene. — \V.  M. 

Explosives,  Improved  Manufacture  of.     <;.  Beceke,  South- 
port,  Lancashire.     Bog.  P  Dec    10,  1896, 
I  in  invent..!  proposes  to  add  sodium  or  potassium  carbonate 

..it ate  to  explosives  consisting  of  resin  and  an 

i. nun  nitrate  and  sodiu t  potassium  chromate  or  bichro 

melted  and  into  this  the  carbonate 
and  bichromate  in  a  fine  state  of  division  are  stirred.     On 
ling,  the  mass  is  finely  ground  and  mixed  with  ammonium 
nitrate.     W,  M. 

XXIII.-ANALYTICAL  CHEMISTRY. 

i/'/'  i/.-  177  9,  ETC. 

Oat    Measurement,   Four    Veto    Methods   of.     O.    Bleier. 
Iter.  30,    is   ,2758     2769.     (Seealsothis  Journal,  1897, 

I.  A  Compensation  Method.— Vig.  I  represents  an  appa- 
ratus for  the  determination  of  carbon  dioxide  and  oxygen 

in  air.       I'll.-  tWO  pipettes  A  and  B  arc  united  l.\   . 

tube  containing  a  globule  of  mercury  i  forming  ■ 

I  ...annul,  ti  i      At  their  low.  i  extremity  thi  ; 

connected  by    india-rubber  tube-  w  itli  I  be    thro    «;.\    tap  A,. 

\  .  ontaios,  to  the  mark  </,  100  c  c  .  and  i-  divided  a) 

two  parts,      .raining  7'.i'.".  i  t.e.  and    .  respectively. 

B  bold-,  to  the    mark  .-.  Ion  .-..-..  and  the   graduated  portion 
.  ,  .'.  containing  1  c.c,  i-  divided    into    lllil  part-.      A   • 
•    a   '■     'i-iei   k.  . -p  tl„-  tciiipeiature  constant. 


By  means  of  the  reservoir  V.  the  three-way  tap  ns,   the 

clips/and  »,  and  the  taps  /i,  and  ft,,  the  pipett.-s  A  an  1  It, 
arc  filled  to  the  marks  a 
and  c  with  the  gas  to  be 
:  and  atmospheric  air 
lively,  A  momentary 
opening  of  the  taps  /i,  and 
/i_,  brings  the  two  gases 
respectively  to  the  atmo- 
spheric pressure.  ( In  con- 
necting  the  two  pipettes  by 
the  taps  ft,  and/i .,  the  globule 
g  must  occupy  a  central 
position.  The  gas  in  A,  after 
absorption  of  the  carbon  di- 
oxide in  a  suitable  manner, 
i-  expanded  to  the  mark  a 
again.  When  the  two  pipettes 
are  noir  reconnected  by  the 
tap-  ft,  and  A..,  the  globule 
in  the  manometer  moves 
towards  A.  In  order  to  es- 
tablish equilibrium  of  pres- 
sure in  the  two  vessels,  the 
air  iu  15  must  be  expanded. 
This  expansion  is  read  off 
on  the  scale  c,  </,  for  ex- 
ample, n- 15  i.e.  Then  the 
volume  of     the   carbon    di- 

oxide  absorbed  is 

i. in  ■  .M, 

ii  1  198  per  cent. 

When  determining  oxygen,  the  amount  of  gas  absorbed 

is  so  great  that  it  is  impossible  so  deal  with  it  in  the  same 

manner.  Instead  of 
expanding  to  a  after 
absorption,  the  liquid 
in  A  is  brought   to 

corresponding  to  t> 

c.c,    and     then     the 

reading    is   proceeded 
with  as  before.     Tin 
calculation       is       the 
same,  only  now 
e.o,  inii-i    be    added 

and  the  carbon  di- 
oxide found,  nil. 
traded      from      the 

result. 

Such  an  apparatus 
can  only  be  used  foi 
air  analysis,  but.  in 
suitably  modifying 
the  pipettes  A  and  It. 
it  may  be  used  for 
other  gasOS, 

II.  .1  Modification 
../  /'.  Iti  rs.wn'.i  Com- 
pensation Miihod. — 
Hi  tilling  the  pipettes 
in  tbi  order, 

H  w  ith  the  air  to  be 
examined  and  A  with 
aim. .spheric  air,  the 
method  ot  i  I.  I',  tl 
son  and  A.  Pulmquist 
(this    Journal, 

can  be  applied. 
After  absorption  of 
the  oxygen,  the  com- 
air  in  A  it 
expended  to  a, 
that  the  division  d 
is  pr. 

and  the  value  obtained  must  be  multiplied  bj    ''"; 

then  on  addiu  and  subtracting  the  carbon  dioxide, 

we  obtain  the  volume  •  •!  .  \- 

On  account  of  the  greatly   diminished   pre; 
which  this  method  has  to  be  worked,  rendering  the  use  of 


now  denotes   i'ii-  .",  c.c.     Th. 
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water  impracticable  and  greatly  increasing  the  danger  of 
leakage,  the  author  prefers  Method  I. 

III.  Gas  Measurement  by  Determination  of  the  Pressure. 
— On  the  table  T  (Fig.  2)  stands  the  gas  burette  A, 
surrounded  by  a  water-jacket.  By  an  india-rubber  tube  it 
is  connected  with  the  water  manometer  B,  which  carries  a 
millimetre  scale.  Both  are  joined  to  the  reservoir  C  by  a 
tube.  The  burette  is  closed  by  a  two-way  tap  h,  and  is 
divided  by  a  number  of  constrictions,  of  known  volume, 
between  the  marks  a,  b,  c,  d.  On  the  manometer  scale  the 
marks  a',  b\  c1,  <z'  are  at  corresponding  heights. 

The  burette  is  filled,  the  tap 
h  closed ;  by  lifting  C,  the  gas  is 
compressed  to  a,  aud  y  closed. 
The  fine  adjustments  are  made, 
as  in  Method  I.,  by  the  screw  clip 
f.  The  pressure  of  the  gas  in  A 
is  now  equal  to  the  pressure  of 
the  atmosphere,  pins  that  of  the 
water  column  in  the  manometer 
above  the  mark  a',  minus  the 
tension  of  aqueous'  vapour  at  the 
temperature  at  which  the  experi- 
ment is  carried  out.  The  absorp- 
tion of  the  first  component  now 
takes  place,  and  the  subsequent 
measuring  is  conducted  at  con- 
stant volume,  so  far  as  the  water- 
manometer  scale  admits.  If  the 
amount  absorbed  be  greater  than 
10  — 12  per  cent.,  the  gas  is  com- 
pressed or  expanded  to  the  marks 
b,  c,  or  d,  and  then  measured  by 
observing  the  pressure  as  before. 
The  calculation  follows  as  in 
Method  I.,  only  now  pressures  are 
substituted  for  volumes.  The  use 
of  water  and  the  moderate  pres- 
sures to  which  the  apparatus  is 
subjected,  renders  this  method,  it 
is  considered,  preferable  to  that 
of  Hempel  (Neue  Methodeu  zur 
Anal,  der  Gase,  p.  108). 

IV.  A  New  Gas  Burette. — Tig.  3  represents  a  gas 
burette  with  two  limbs,  A  and  Ii,  the  latter  acting  as  a 
reservoir  in  which  the  main  volume  of  the  gas  may  be  stored, 
while  the  excess  is  accurately  measured  in  the  graduated 
limb  A,  which  contains  between  the  marks  a  aud  6  20  c.c. 
The  divisions  c  d,  d  e,  and  ef,  on  the  limb  15,  contain  each 
20  c.c,  while  the  division  fg  holds  18  c.c.,  and  the  space 
between  y  aud  b  2  c.c,  making  in  all  100  e.c. 

The  gas  being  introduced  into  the  apparatus  by  means 
of  C  and  the  clip  /;  and  i,  the  liquid  is  brought  so  that  it 
stands  at  either  e,  d,  e,  f,  or  g,  as  the  case  may  be.  aud  the 
gas  in  excess  of  these  volumes  i>  measured  off  on  the  scale 
<i  I)  in  the  tube  A.  A  narrow  side  limb  on  the  reservoir  C 
facilitates  the  adjustment  of  the  pressures. 

Thus,  the  apparatus  can  be  used  to  measure  accurately 
any  volumes  between  100  c.c.  aud  2  c.c.  It  may  be  used 
in  combination  with  a  compensator  or  with  any  form  of 
gas  analysis  apparatus,  and  the  constrictions  on  the  limb  li 
may  be  modified  to  suit  special  gases. — H.  I. 

Solubility  of  Substances  in  Boiling  Alcohol,  A  Xew  Appa- 
ratus for  Determining.  H.  Gockel.  Forschungs  Ber. 
1897,4,  173—177. 

The  author  shows  that  in  the  usual  method  of  determining 
the  solubility  of  a  substance  in  a  boiling  liquid  (viz.  : 
filtering  the  boiiing  saturated  solution  through  a  warmed 
and  covered  funnel  into  a  weighed  flask,  and  determining 
the  residue  in  an  aliquot  portion  of  the  filtrate),  there  is  a 
considerable  lo-s  of  the  solvent  by  evaporation,  and  that 
the  slightest  cooling  causes  a  reparation  of  the  dissolved 
substance  on  the  funnel.  With  the  object  of  avoiding 
these  sources  of  error,  he  has  devised  the  apparatus  here 
illustrated. 

The  substance  and  solvent  are  placed  in  the  flask,  c, 
whieh  holds  about  25  c.c.,  aud  in  which  is  also  placed  the 
filter-tube  a  .which  is  filled  with  wool.     The  flask  is  heated 


for  about  30  minutes  on  the  water-bath,  with  d  acting  as  a 
reflux  condenser.  Meanwhile  the  liquid  in  the  flask  is  kept 
in  motion,  and  prevented  from  entering  the  filter,  a,  by 
means  of  gentle  air  pressure  supplied  by  bellows  connected 
with  the  condenser,  It,  at  q.  After  the  30  minutes'  boiling, 
the  bellows  are  detached  from  the  top  of  /(  and  connected 
with  the  condenser,  d,  by  means  of  the  tube,  e.  On  now 
gently  blowing,  the  boiling  saturated  solution  passes  through 
the  filter,  a,  and  tube,  b,  and  falls  into  the  flask,  /,  where 
loss  by  evaporation  is  prevented  by  the  condenser,  k.  In 
order  to  prevent  crystallisation  in  the   tube,  b,  the  latter  is 


surrounded  by  a  jacket,  //,  through  which  passes  a  current 
of  water  heated  in  the  beaker,  It,  to  a  temperature  of  from 
1'  to  2°  above  that  of  the  solvent.  The  tube  b  delivers  into 
a  wider  tube,  n,  to  which  a  stopper  can  subsequently  be 
fitted,  and  a  stopper  is  also  provided  for  the  tube  m,  when 
disconnected  from  the  condenser,  It.  The  flask,/,  with  the 
tubes,  the  combined  weight  of  which,  when  empty,  is  known,  is 
weiahed  when  containing  the  saturated  solution,  and  again 
after  the  evaporation  of  the  solvent. 

A  table  is  given  showing  the  solubility  of  caffeine  in 
different  solvents  as  determined  with  this  apparatus  and  by 
the  ordinary  method  (as  given  by  Frefenius),  and  in  each 
case  the  results  obtained  with  the  apparatus  are  much  more 
concordant  in  duplicate,  whilst  the  amount  of  solvent 
required  is  usually  considerably  less. — C.  A.  M. 

IXORGANIC  CHEMISTRY.— QUALITA Tl VE. 

Manganese,  Rapid  Detection  and  Colorimetrie  Betermina- 
tion  of.  in  Plants  and  Earths.  P.  Pichard.  Comptes 
Kend.  1898,  126,  [7],  550. 

Fkosi  0-5  to  1  grm.  of  the  finely-powdered  dry  earth  is 
incinerated  at  a  dull  red  heat  in  a  small  platinum  capsule, 
and  then  calcined  with  twice  its  weight  of  finely  divided 
dry  sodium  or  potassium  carbonate.  The  fused  mass  is 
then  detached  from  the  crucible  by  the  addition  of  a  little 
dilute  nitric  acid.  The  mixture  is  transferred  to  a  test 
tube.  0'5  grm.  of  red  lead  or  peroxide  of  lead  is  added, 
followed  by  4  c.e.  of  water  and  2  c.c.  of  pure  nitric  acid. 
The  mixture  is  boiled  until  the  volume  is  reduced  by  one 
half.  If  manganese  be  present,  the  clear  liquid,  when  the 
insoluble  matter  has  subsided,  will  have  a  pink  tint. 
Organic  matter  is  dried,  ground,  aud  incinerated;  the  ash, 
a  few  decigrms.  of  which  are  sufficient,  is  treated  as  above. 
The  amount  of  manganese  present  is  determined  eolori- 
metrically  by  matching  the  tint  produced  with  that  of  a 
known  dilution  of  standard  permanganate  solution. — J.  O.B. 
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INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 


Acelt/teneas a  (Jnnihiiiiir,  Reagent.  II.  H.  G.  Soderbaum. 
Bcr.  1X97,30,  [19],  3014— 3017 ;  see  also  this  Journal. 
1897,  502,  56«. 

Separation  of  Copper  and  Cadmium. — The  mixture  of  salts 
taken  (0*5 — 0'8  grm.)  is  absolved  in  about  150  c.c.  of 
water  and  10 — IS  c.c  of  strong  sulphurous  acid  and 
20— 25  c.c.  of  ammonia  (ap.gr.  0-96)  are  added.  The  liquid 
is  warmed  on  the  water  bath  until  it  In-come-  light  blue  and 
then  acetylene  is  passed  into  tlie  hot  liquid.  The  precipitate 
is  washed  two  or  three  times  by  decantation  with  dilute 
ammonia  saturated  with  acetylene,  transferred  to  a  filter 
and  at  once  washed  with  hot  water.  For  weighing,  the 
acetylidi-  is  transformed  into  the  oxide  In  decomposition 
with  nitric  acid  and  ignition  of  the  nitrate.  From  the 
filtrate,  cadmium  is  separated  ;><  sulphide  bj  means  of 
ammonium  sulphide,  or,  after  acidifying  and  evaporating  to 
remove  sulphurous  acid.  by  electrolysis. 

Separation  of  Coppei  and  Arsenic. — When  the  arsenic 
■  id-  ar>  present  as  a i n nioiii urn  -alts,  the  separation  of 
nipper  as  aeetylide  i-  incomplete;  the  precipitate  carries 
down  arsenic.  This  may  be  avoided  by  the  addition  of 
sufficient  caustic  soda  to  combine  with  the  arsenic  acids. 
Acetylene  is  passed  into  the  hoi  solution  until  the  precipitate 
has  settled  and  the  liquid  has  become  completely  clear. 
The  filtrate  is  evaporated  to  dryness,  the  residue  oxidised  bj 
nitric  acid  and  precipitated  by  magnesium  chloride.  The 
acetylene  used*  in  these  processes  is  washed  with  lead 
acetate  ami  acid  mercuric  chloride  solutions,  the  latter  to 
remove  phosphnretted  hydrogen.  In  experiments  where 
the  mercuric  chloride  was  not  used,  the  precipitate  was 
generally  found  to  be  free  from  phosphoru-.  occasionally 
scarcely  ponderable  traces  of  phosphomolylidate  were 
obtained. —  A.  C.  W. 

Hal,* litis.  Quantitative  Separation  of.     1!.  S.  Swinton, 
Than...  .!.,  1897,  59,  [1435],  562—564. 
Separate  determination  of  Iodine  in  any  Mixture  of  Halo- 
gent. —  An  ai ni  of  the  material,  approximately  equivalent 

to  0*8  grm.  of  iodine  is  convenient  for  the  purpose,  and  is 
dissolved  in  10  c.c.  of  water  in  ■  separator,  about  .">  c.c 
pure  HjSO.1  an-  slowVj  added,  keeping  the  vessel  cool  by 
mean-  of  a  stream  of  water,  then  thoroughly  agitated,  first 
with  5  c.c.  of  liquefied    phenol  of  90   per  cent,  strength, 

followed    by    -ti    c.c.   ot    saturated    br ine    water  ;   after 

ating,  no  free  bromine  s- 1 1 . . 1 1 1. 1   be   left,  the    excess   coin 

bining  with  tin  phenol  to  form  tribromophenol.  The 
liberated  iodine  is  then  removed  bj  successive  washings 
of  chloroform,  eaeh  of  10  c  a.,  until  the  solvent  if  colourless. 

The  original  soluti  m  is  again  agitated  with  ; 'In  r  portion 

of  liquefied  phenol  and  bromine  water,  and  again  » ashed 
out  with  (  1ICI,  when  a  further  amount  of  iodine  may  h 
obtained.  The  combined  solutions  of  iodine  in  chloroform 
are  covered  with  water  and  titrated  in  the  usual  manner 
with  decii  lormal  thiosulphate 
Separate   Determination  of  Bromim   in  the  presenci    oj 

Chloride*. — (from  0*2  I t  grm  of  the  mixture  ■-  (lis 

solved  in  i"  c.c  of  water,  in  a  separator  ami  acidulated  with 
■J  c.c.  ni  a  cooled  mixture  of  equal  volumes  of  Bulphuric  acid 

and  water.      About    20   c.c.  of   CHC1      are  introduced,    then 

excess  of  aqueous  solution  of  potassium  pt  rm  inganate,  and 
the  mixture  i~  well  Bgitated.  The  separated  chloroformio 
solution  is  then  run   into  s   stoppered     ol  ntaining  an 

alcoholic  solution  of  potassium  iodide,  the  original  solution 
being  again  extrai  ted  with  chloroform,  until  all  the  bromine 

i-  removed.     The  iodi lisplaced   bj  the  bromine  is  then 

titrated  with  thiosulphate  In  the  usual  manni 

Determination  oj  Iodides,  Bromides,  and  Chloride99in 
•In  presenci  of  each  other. —  About  10  grins,  of  the  mixture 
is  dissolved  in  250  c.c  ol  water;  I0cc.  of  the  lolution  are 
taken  for  the  determination  ol  the  iodide  by  the  method 
first  described,    a  second  portion  of  10 c.c  "or the 

bromine  determination,  the  Iodine  present  being  eliminated 
by  treatment  with  sufficient  ^-normal  potassium  perman- 
ganate, tlie  amount  requisite  being  one  fifth  the  number  of 
c.o.  of  the  thiosulpbati  solution  used  up  in  the  iodine 
determination.     The  liberated  iodine  is  washed  out  with 


chloroform,  and  run  into  an  alcoholic  solution  of  potassium 
iodide.  Then  an  excess  of  saturated  solution  of  perman- 
ganate is  added  and  the  bromine  liberated,  removed  by 
washing  with  chloroform,  the  chloroformic  solution  being 
added  to  that  first  obtained  ;  and  the  whole  titrated 
as  usual.  Then,  when  A  =  Xo.  of  c.c.  of  thiosulphate 
r.  quired  by  iodine  in  in  c.c.  of  the  solution  in  the  first  step 
and  H,  the  number  used  up  by  the  bromine  and  iodine  in 
the  second  step,  li  —  A  =  the  number  of  c.c.  equivalent  to 
the  bromine  in  the  mixture. 

Having  thus  determined  the  amount  of  iodine  and  bromine 
in  the  mixture,  10  c.c.  of  the  original  solution  are  titrated 
in  the  usual  way  with  decinormal  AgM  l3  solution  and  the 
equivalent  for  the  iodine  and  bromine  already  determined 
deducted  from  the  result,  the  difference  representing  the 
amount  of  t  1  present. 

Determinations  by  this  method  with  mixtures  of  known 
quantities  of  haloid  salts  in  widely  different  proportions 
have  given  results  which  are  very  satisfactory.  ( iommercial 
specimens  of  alkali  iodides  and  bromides  were  in  many 
cases  found  to  be  far  from  pure. — J.  O.  li. 


Iodine,  Bromine,  and  Chlorine,  Separation  and  I 

lion  of.     A.   t'arnot.     Comptes   Kend.   1898,  126,   [■"»], 
187  — I 'J  1. 
The  methods  depend  on   the   following   Motions.     In   a 

solution  containing  iodides,  bromides,  and  chlorides,  tin- 
whole  of  the  iodine  is  liberated  on  adding  sulphuric  acid 
containing  nitrous  anhydride.  Addition  of  sulphuric  and 
chromic    acids,   lib  rates    the    bromine;    the    action   begins 

at  the  ordinary  temperature,  but  is  completed  by  heating 
for  about  an  hour  at  100°.    Chlorides  are  not  afiMted. 

Estimation  of  Iodine. — The   solution,  diluted   to   about 
i-    poured    into   a   separating  funnel,  and   treated 

with  a  few  ilmps   ol    sulphuric  acid  saturated  with    ■ 
anhydride.     Pure  carbon  bisulphide  i  ;u— 15  c.c.)  is  then 
added,  the  funnel  closed,  and  its  contents  vigorously  shaken 
several   tinn ■-.     The  bisulphide   is  then  run  out  iut 
filter,  and    lb.     ci  DtentS   of  the   funnel   extracted   a 
time,  after   lidding   three  or  four  drops  of  the   nitron-  sul- 
phuric acid.     The  second  extract  is  added  lo  the  fit 

the  contents  Ol  the  funnel  extracted  a  third  time  with 
l»  or  i  c.c.  of  bisulphide  and  one  or  two  drops  of  add.     The 

bisulphide  is  then  well  wished  with  water  (tin-  first  washings 

being   returned    to   the    separating   funnel),   treated    with 

.•to  cc.  of  li.",  p.  r  cent,  sodium  biearl ate  solution,  and 

titrated  with  decinormal  or  ccntitiormal  sodium  thiosulphate 
solution. 

Estimation  of  Bromine. —  A  few  cubic  centimetres  of 
chromic  acid  of  10  per  cent  strength,  and  ■'<  Ol  4  c.c.  ot 
Bulphuric  acid  (diluted  with  an  equal  volume  of  water),  are 
poured  into  the  funnel,  winch  is  then  closed  ami  Boated  ia 

a    Man  i   bath    kept  at   100  \bvi   half  an  hour  or  an  hour, 

the  funnel  i-  removal,  allowed  to  bei fuite  oold,  and 

extracted    three   times,    as   already   described,   with 
bisulphide,     The   extract    is   treated   with  a  little  dissolved 
potassium    iodide   and    80   <•  e.   of  sodium   bicarbonate,  and 
vigorously   shaken,     The  iodine,  thus   liberated,  is  titrated 
with    thiosulphate,  and    the    weight   of    iodine    thus  found. 

multiplied  by  th fficienl  ■   . 

Estimation   of  Chlorine. — The   acid   solution   from   the 
determination  ol  the  bromide  is  diluted  to  500  c.c 
with  silver  nitrate,  and  heated.     When  cold,  the  liquid  hi 
decanted,  and  the  precipitate,  which  is  yellowish,  owing  t» 

the  preset! I   a  little  chromate,  purified  b\  washing  win 

warm  water  containing  a  little  nitric  acid.  The  determina- 
tion is  then  finished  in  the  usual  manner. 

The  chlorine  mai  also  be  determined  bj  d 
follow-  ;  —  After  separating  the  iodine,  the  solution  p 
divided  into  two  equal  portions.  In  the  one  portion  th 
bromine  is  determined  ;i-  described,  whilst  the  other 
portion  i-  precipitated  with  an  excess  of  titrated  silver 
nitrate  solution,  ami  the  excess  of  silvei  determined  Of 
titration  with  sulphocyanide.  The  am. unit  i 
then  found  bj  deducting  the  bromine. 

Another  method  is  to  titrate  1  10th  or  i  50th  of  the 
original     solution     with     silver     nitrate,     using     potassium 

chromate  as  indicator.    I  he  ■ nuts  of  silver  corn  spondiug 

with    the    iodine   and   bromine,   determined   separately, 
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then  deducted.  This  method  is  proposed  for  cases  in 
■which,  as  usually  happens,  the;  chloride  is  largely  in  excess 
of  the  other  salts.  To  detect  small  quantities  of  iodides  in 
presence  of  a  great  excess  of  chloride,  the  solution  is 
treated  with  nitrous  sulphuric  acid  and  a  few  drops  of 
■carbon  bisulphide.  Very  slight  amounts  of  iodine  produce 
a  violet  or  rose  colour.  Bromides  may  then  be  detected  bv 
-adding  chromic  and  sulphuric  acids  to  the  solution,  freed 
from  iodine,  and  heating  to  boiling.  Fluorescein  paper, 
held  over  the  flask,  at  once  acquires  a  rose  colour  if  traces 
of  bromine  be  present. — N.  H.  J.  M. 

Hydrofluoric  Arid,  Determination  of.    J.  Zelluer.    Monatsh 

fiir  Chem.  1897,  18,  [10],  749—754. 
Hydrofluoric  acid  may  be  volumetrically  determined  by 
adding  some  excess  of  alkali,  boiling  for  a  short  time,  and 
titrating  the  hot  liquid  with  acid  in  the  presence  of  phenol- 
phthalei'n.  The  determinations  made  by  this  method, 
agree  satisfactorily  with  gravimetric  analyses  of  the  liquid 
after  the  volumetric  operation.  If  the  titration  he  con- 
ducted iu  the  cold,  results  are  obtained  which  agree  among 
themselves,  but  are  about  1  per  cent,  below  the  results  of 
the  gravimetric  process. 

The  weighing  of  the  acid  is  accomplished  by  means  of  a 
vulcanised  rubber  vessel,  suspended  on  the  balance,  con- 
nected below  with  a  vulcanised  rubber  jet  by  means  of 
rubber  tubing  closed  with  a  clip. 

The  author  describes  an  apparatus  by  which  accurately 
measured  volumes  of  hydrofluoric  acid  or  similar  liquids 
may  be  obtained.  The  specific  gravity  of  the  acid  may  be 
determined  by  means  of  a  vulcanised  rubber  pyknometer 
or  of  a  metallic  sinker  coated  with  pitch,  in  which  a  plati- 
num wire  is  embedded.  The  results  obtained  by  either 
method  are  exact  to  the  third  decimal  place.  The  text 
books,  according  to  Bineau,  state  that  the  acid  of  specific 
gravity  1*15  contains  35 -35  per  cent,  of  Hi' ;  the  author 
finds  for  an  almost  pure  acid  of  specific  gravity  1"148,  the 
acid  content  of  41  •  1  per  cent.,  and  for  a  less  pure  acid  of 
specific  gravity  1  ■  162,  the  percentage  40'42.  Hydrofluoric 
acid  of  different  sources  often  shows  tolerably  different 
specific  gravities  with  the  same  acid  strength  ;  this  is  due 
to  the  presence  of  hydrofluosilicic  acid  in  varying  amounts. 

—A.  C.  W, 

Perchlorate  in  Nil  rate  of  Soda  [Chili],  Method  of 
Estimation  of.  K.  Selckmann.  Zeits.  f.  angew.  Chem. 
1898,  [5],  101—102. 

The  estimation  of  perchlorate  in  nitrate  of  soda,  from  the 
difference  in  the  amounts  of  chloride  present  before  and 
after  ignition,  apart  from  other  disadvantages,  occupies  a 
considerable  time  (two  hours  for  fusion).  The  author 
recommends  a  method  iu  which  a  fusiou  lasting  1 5  minutes 
is  sufficient,  and  for  which  he  claims  greater  convenience 
than  is  to  be  found  in  the  method  depending  on  the  decom- 
position which  occurs  with  fuming  nitric  acid  in  sealed 
tubes  (this  Journal,  1897,  358). 

The  method,  which  depends  on  the  greater  ease  of  decom- 
position induced  by  the  presence  of  some  substance,  such 
as  lead,  which  can  be  oxidised  by  the  oxygen  evolved,  is 
carried  out  as  follows  : — 

Five  or  10  grms.  of  the  nitre,  the  chloride  in  which 
is  known  by  a  previous  estimation,  are  gradually  heated 
with  three  to  four  times  their  weight  of  lead  turnings  in  a 
porcelain  crucible  of  30 — 40  c.c.  capacity.  The  salt  melts 
first,  followed  by*  the  lead,  and  then  begins  a  reaction 
between  the  two  substances,  gas  being  evolved  and  a  film 
of  lead  oxide  covering  the  fused  salt.  The  mass  is  stirred 
with  a  bent  copper  wire  so  as  to  continually  expose  a  fresh 
surface  of  lead  to  the  salt,  and  the  heat  suppjy  is  regulated 
to  allow  of  a  slight  evolution  of  gas,  but  not  so  as  to  stop 
it  completely.  After  from  10 — 15  minutes,  when  the  mass 
has,  after  thickeniug,  become  pasty,  the  heat  is  increased 
until  the  crucible  bottom  has  reached  dark  redness.  In  a 
further  one  to  two  minutes,  all  the  perchlorate  will  have  been 
decomposed.  A  too  strong  or  long  heating  is  to  be  avoided, 
since  it  would  cause  a  fusion  together  of  the  chloride  and 
oxide  to  lumps  which  are  decomposed  with  difficulty. 
The  cooled  melt,  which  contains  only  alkali  chloride  and 
■nitrite,  is   washed  with  hot  water   into  a  beaker.     If  the 


tusion  has  been  carried  out  at  a  very  low  temperature,  the 
whole  of  the  chlorine  will  be  in  solution,  and  red  oxide  of 
ead  and  metallic  lead  in  small  globules,  will  remain  insoluble 
Generally  an  insoluble  compound  of  lead  oxide  and  lead' 
chloride  is  formed ;  this  is  recognisable  from  the  vellow 
colour  of  the  melt.  This  compound  may  be  split  "up  bv 
dilute  nitric  acid,  but  it  is  preferable  to  add  to  the  water 
2—3  grms.  of  sodium  bicarbonate  or  10  c.c.  of  a  20  per  cent' 
solution  of  caustic  soda  free  from  chlorine,  and  gently  warm' 

The  chlorine  is  estimated  in  the  filtrate  by  adding  silver 
nitrate  and  nitric  acid,  and  weighing  the  silver  chloride 
formed.  The  volumetric  method  cannot  be  used,  owiu°- 
to  the  presence  of  nitrous  acid,  which  does  not  allow  of 
the  exact  determination  uecessarv  in  this  case. 

The  author  gives  the  results  of  a  number  of  analyses  of 
mixtures  made  by  adding  pure  cbloride  and  perchloVate  in 
known  quantity  to  sodium  nitrate  ;  the  values  calculated  and 
found  agree  well. 

Although  the  method  proceeds  easilv  with  sodium  nitrate 
it  is  not  so  easy  of  manipulation  with  the  potassium  salt' 
In  the  latter  case,  about  half  an  hour  is  required  for  the 
fusion,  and  great  attention  must  be  paid  to  the  temperature 
or  a  sudden  glowing  of  the  mass  ma\  occur. 

The  author  recommends  working  with  a  Berzelius  spirit 
lamp,  giving  a  flame  4—5  cm.  high— J.  T.  C. 

Cement  Testing,  Causes  of  Differences  in  the  Results  of. 
.M.Gary.  Mitt,  a  us  den  Konigl.  tech.  Versuchsansl  su 
Berlin,  1898,  16,  [1],  1. 

See  under  IX.,  page  247. 

Sodium,  The  Volumetric  Estimation  of.     H.  J.  H.  Fenton 

l'roc.  Chem.  Soc.  1898,  [188],  SI. 
Dihydroxytakt  uuc  acid,  in  presence  of  dilute  sulphuric 
acid,  is  readily  oxidised  by  potassium  permanganate  at  the 
ordinary  temperature,  the  reaction  affording  a  very  conve- 
nient method  for  the  estimation  of  the  acid  or  its  s'alts.  A 
method  has  been  devised  for  the  quantitative  estimation  of 
sodium  based  upon  this  relation  and  upon  the  sparine  solu- 
bility  of  sodium  dihydroxytartrate.  The  solubility  of  the 
sodium  salt  at  0°  is  shown  to  be  extremely  small,  and  in 
presence  of  excess  of  a  dihydroxytartrate,  is  practically 
negligible.  ' 

The  substance  to  be  examined,  in  concentrated  neutral 
solution,  is  mixed  with  excess  of  potassium  dihydroxvtar- 
trate  and  the  mixture  is  kept  at  03  for  half  an  hour.  "The 
precipitated  sodium  salt  is  washed  with  a  little  ice-cold 
water,  dissolved  in  excess  of  dilute  sulphuric  acid,  and  ti- 
trated with  potassium  permanganate. 

The  results  obtained  with  sodium  sulphate,  chloride  ni- 
trate, acetate,  and  with  Rochelle  salt,  are  ac3urate  wi'thin 
0-3  per  cent.  The  presence  of  magnesium  does  not  inter- 
fere with  the  accuracy  of  the  results,  but  ammonium  salts 
if  present  in  excess,  lead  to  low  results.  Full  details  for 
working  the  process  are  given  in  the  paper. 

The  potassium  and  ammonium  salts  of  dihydroxytartaric 
acid  have  been  prepared  and  examined,  and,  together  with 
other  derivatives  of  the  acid,  will  be  described  in  a  future 
communication. 

ORG  A  NIC  CHEMISTR  Y.—QUALITA  TIVE. 

Olive  Oil  {Portuguese)  :  Coloration  with  Baudouin's 
Reagent.  A.  J.  F.  da  Silva  Bull.  Soc.  Chim.  1898, 
19,  [2],  88—89. 

Milliau  first  pointed  out  that  certain  kinds  of  olive  oil 
contained  a  colouring  matter  derived  from  the  aqueous  part 
of  the  pulp  of  the  fruit,  which  gave  a  rose  coloration  with 
Baudoum  s  reagent,  and  showed  that  the  effect  of  this 
could  be  obviated  by  applying  the  test  to  the  separated 
tatty  acids  instead  of  to  the  oil.  Douiergue  established  the 
same  tact  in  the  case  of  olive  oil  from  Tunis  and  Algiers, 
whilst  \  lllavecehiu  and  Fabris  found  that  certain  kinds  of 
Italian  oil  behaved  in  the  same  way.  Similarly  the  author 
finds  that  the  best  varieties  of  Douro  oil  give  the  violet 
coloration  with  sugar  and  hydrochloric  acid,  but  that  the 
separated  fatty  acids  from  these  give  a  negative  result. 
The  samples  examined  were  perfectly  normal  in  appearance 
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and   taste,   ami  1-    their   physical    and   chemical 

lots.  As  Tocher's  reagent  gave  a  negative  result  boih 
with  the  oils  and  then  fatty  acids,  the  author  prefers  it  to 
Bandoniar'  detection  of  sesamr  cil  in  olive 

oil.  lj  grms.  of  tin-  oil  aw  shaken  with  an  equal  weight 
of  a  solution  of  2  grins,  of  pyrogallol  in  :«i  grins,  of  hydro- 
chloric- acid,  anil  after  being  left  for  some  time,  the 
layer  it  decanted,  and  the  hydrochloric  acid  vanned  for  6ve 
minutes.  In  the  presence  of  sesame'  oil,  a  reddish-purple 
.cil  Mir  is  obtained. — <  .  A.  M. 

Butler,  Practical  Us.  of  the  Refractometer  in  thi   I'rami- 
nation  of.     A.  J.  Swaving.     Land  ii.  49,^11  — 

-i  1 7  :  Chem.  Centr.  1898,  1,  [5],  852. 
In  the  examination  of  adulterated  butter  (butter  mixed  with 
a  substitute  i,  determinations  of  the  saturation  number  (Sat- 
tigungszaht)  and  the  rerractonieter  number,  are  not  always 
sufficient,   and  the   use  of  the   |  a  -  microscoi 

necessary  fur  determining  wheth  ireign  crystalline 

in-  present.     Pare  butter   may  I  shed  from 

^arin  in  a  simpler  and  quicker  manner  by  means  of  the 
refractometer.  Adulteration  of  natural  butter  with  vege- 
table oils— linseed  oil,  oil,  cotton-seed 
oil,  earth-nut  (arachis)  oil,  and  olive  oil— causes  an  increase 
of  the  refractometer  number  and  a  reduction  of  the  satura- 
tion number.  This  is  also  the  ease  with  admixtures  of 
natural  butter  with  horse-fat,  lard,  or  dog-fat. — A.  S. 


ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Ultimate  Organic  Analysis,  Additional  Remarks  on  the 
Simplification  of.  If .  Dennstedt.  Her.  30,  [18J.28G1— 
2862  (this  .Journal,  1897,  7G.",). 
In  carrying  out  the  combustion  in  the  manner  describedjby 
the  author  in  a  previous  paper  (/oc.  cn\),  it  is  often  found 
that  tin-  halogen  determinations  come  out  too  high,  espe- 
cially when  dealing  with  substances  containing   uitro 

i»  due  to  the  formation  of  silver  nitrite  or  nil  rate,  and  can 
be  corrected  by  h-ating  the  silver  boat  in  the  Bnnsen  flame 
for  are*  moments  to  the  fusion  point  of  the  silver  haloid, 
previous  to  weighing.  Even  if  nitrogen  is  known  to  be 
absent,  it  is,  in  met,  always  advisable  t. ,  do  this. — II.  I. 

i     ,.,/./,-  Analysis  and  some  <  'haracteristies  of  Pun  ( '/./.  r 

Vinegar.     A.  1  .Smith.     (Contribution  from  the  Chem. 

Lab.  of  Case  School  ol  Appl.  Science,  No.  80.)     .1    Vmer. 

Chem.  s,»e.  iS'.is,  20,  [1],  8— 9. 
Tin-  principal  sonn  •  i  of  vinegar,  In  the  Uniti  u  Mates,  are 

appli  i  distilled  alcohol,  the  latter  being  obta I 

.    malt    and    maize.       These    two  differ    very 

widely  in  character,  eider  rinogar  giving  from  2  to  -t-.'i  per 
cent,  of  solids  and  o#5  per  cent,  of  ash,  and.  when  old,  lias 
a  peculiar,  pleasant,  fragrant  odour  and  taste  The  distilled 
spirit  vinegar  contains  but  little  solid  matter  and  but  a  trace 
of  ash;  the  odour  and  last.  acid 

sad  of  thi  1  1  colour  it.    The  ash  of  true  cider 

vinegar  i-  fusible,  and  esto  volatilise  at 

lively  low  temperature,  rendering  ii  necessary,  when  making 
tin-  determination,  to  incinerate  several  successive  small 
quantities  with  as  little  beat  as  possible.  1  lie  ash  10 
ol. tailed  contains  but  little  chlorides  or  sulphates  and 
much  -u'  1  phosphates  ;  the  phosphates  soluble  in 

watei    ■  r  in  I 

kinds.     'I  '  1  "i  natural  water  to  pun  cidei  * 

i-  found  to  mati 

siuni  and  ealeinui  contained  in  ihe  water  give  rise  to  the 
firmation  of  insoluble  phosphates  l-y  resoling  with  the 
alkali  sail  of  that  acid  normally  present, 

Twenty-two  of    pure    eider    vinegar     ga%e     the 

following     average     figures     foi     1  Oil      grin-.  :     -Aeelie      aeid, 

t  -  11.;   total    solids,        -         ,-h,  if  .;'.';   alk:.l'liit\  of  ash   (ill 

mgrmi  of  soluble  r  <  1  .  19"1  ; 
ingmis.  of  insoluble  l'_i  1  .  10  I;  original  solids,  9  •  65.  The 
average  figures  from  60  samples  of  spirit  rrae 

icacid,  3-84  ;  total  solids,  0'88i  MD,U  06  j  alkalinity 
-  f  ash  (in  e.c.  of  T'-N  acid  ).  I  '  I  ;   phosphates,  none. 

—J.  I).  I!. 


hj  and  Alkalinity,   Estimation  of,   in    Coloured  I 
ducts.     V.  Jean.      Ann.  (him.  Analyt.  Appl.  2,  +45; 
Chem.  Zeit.  l{cp.  22,  [4],  ^~ '■ 

Ik  the, case  of  wines,  blacking,  fa.,  if  an  alkaline  read 
be  observed,  a  weighed  quantity  of  the  substance  is  distilled 
with  an  excess  of  ammonium  sulphate,  the  ammonia 
liberated — which  is  collected  in  a  vessel  containing  titrated 
arid  —  forming  a  measure  of  the  alkalinity  of  the  substance. 
Bodies  with  an  acid  reariion  are  treated  with  a  known  ex 
of  normal  alkali  and  distilled  in  the  above  manner,  the 
acidity  being  calculated  from  the  difference  between  the 
amounts  of  alkali  used  and  ammonia  found. — ('.  S. 

Fat    Analysis,  Uniform  Methods  of.     F.  Clzer.      Chem. 
licv.  I'ett-  0.  Ilarz-Iiul.  4,  [22],  299—801. 

Acid  Number. — In  view- of  the  great  variation  in  the  acid 
number  of    different    classi  no    lived    invariable 

quantity  of  substance  can  well  In-  decided  upon,  it  being 
advisable  to  alter  the  amount  m   invert  to  the  value 

of  the  aeid  number  to  be  expected.  In  general,  5 — lOgnni, 
of  substance  (as  proposed  by  Henriqties)  should  be  employed, 
:  dissolved  in  ether,  then  mixed  with  half  the  volume 
of  alcohol  and  titrated  with  X  (or  for  low  numbers  i  1 
aqueous  or  alcoholic  alkali  in  presence  of  phenolphtbaleiu. 
When  the  acid  number  of  the  oil  is  very  low.  -Jo  — ;to  grins. 
should  be  covered  with  100  c.c.  of  alcohol  free  from  acid, 
well  shaken  up  and  titrated  with      X  or  IX  alkali. 

Saponification  Value. — In  preparing  the  alcoholic  potash, 
i(  is  advisable  to  follow  Henriques'  plan  of  boiling  the 
powdered  alkali  in  95  per  cent,  alcohol  under  a  reflux  COU- 
di  i  -■  i .  since  tin  nse  of  dilute  alcohol  destroys  the  concord- 
ance of  the  n 

I.  Warm  saponification: — 2  —  2  a  gnus.  ,,i   substance  arc 
treated    will;    •_'.".  c.C    of    '.X   alkali    and   g.'i  c.c.  of   alcohol, 
then  briskly  boiled  for  half  an  hour  under  a  reflux  condi  - 
and  th.   i\c.-ss  ,,f  alkali  titrated  with  AN    hydrochloric  ai 

In  the  .as,  ol  waxos,  I"  C.C   of  petroleum  spirit  (b.p.  100 
should  be  added. 

II   saponification: — a.  Neutral  Fats.' — .'! — l  grms. 

e    an-  di-sohed    in   25   c.c.  of  emu 

spirit,  25 C.c  of  'X  soda  solution  being  then  added  ati.l  lie- 
mixture  shaken  up.  left  for  12  hours  al  ordinary  temperature, 
and  titrated  as  above,  b.  Waxes. — Warm  petroleum  spirit 
(b.p.  urn  c.  minimum)  ii  used,  the  saponifying  rye  being 
l  immediately,  wanned  to  effect  solution,  and  left  for 
24  hour-,  the  liquid  being  repeatedly  warmed  during  the 
titration  with    N  hydrochlorii 

Iodine  Number.  Reliable  results  are  obtained  both  with 
lln'.r-  and  by  Waller's  reagent,  and  if  the  exci  I  of  i-  I 
solution  be  maintained  at  double  the  quautitj  of  iodine 
■bed.  the  lime  of  the  reaction  may  be  safely  reduced  lo 
si\  b-iirs.  Tin-  iodine  solution,  which  should  be  prepared 
from  its  components  is  hours  before  use,  may  be  employe  I 
so  long  as  25  e.c.  thereof  require  at  least  85  e.c  of  T'-N 
;  ha:.-  solution  for  their  saturation. 

To  applj  tie     test,  O'l— 0*2  grin,  of  drying  oil-  or   li-h 
oils  —  or  ii-J   — <  i  -  _'.">   grm.  of  non-drying  oils,  0*5  grm. 
tallow    fats,  or    about  l  gn  i  r  palm-kernel 

oil — is  dissolved  in  15  c.c.  of  pure  chloroform,  and  25  c 
the  iodine  solution  is  allowed  to  react   tliereon  for  six  hours, 
gn  c.c.  of  (1:10)  potassium  iodide  solution  and  150  c.c.  of 
water    being    employed    for    the    titration.      When   a  large 
i  uinbei   of  estimations  have  to  be    made,  il   is  .1 

mine   by  an  additional   tin  in    cornniem 

the  back-titrations,  whether  and  to  what  extent  any  altera- 
tion <^  "titer"  occurs  during  the  interval — the  reduc- 
tion, if  any,  to  be  taken  into  account  in  calculating  the 
icsul-        i  nditions  of  experiment  remain  the  same  for 

the  lluhl  and  lor  the  Waller  solution.      (      S 

Soap,  Analysis  mid  Valuation  oj       M  I  l".i  Ihi 

s  s  Chimistes   Analyst*        ,T .    Su 

t'liim.  ei  I'hirm.  35,  I'.'l  :   Bull.  Assoc    lielgi    des  Chilli. 

II,  [7],  194—198. 

(  ixi  v  the  soda  or  "  hard,"  and  the  potash,  or  "  soft  "  K 
are  affected  by  these  regulations. 
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A. — Analytical  Methods. 

1.  Determination  of  Moisture. — 5  to  10  gnus,  of  a  good 
average  sample  are  dried  for  three  or  four  hours  at 
about  40° — or  left  in  a  desiccator  for  at  least  12  hours  in 
presence  of  sulphuric  acid — aud  finally  exposed  to  a  tem- 
perature of  100°  to  103°  C.  for  six  hours. 

2.  Fatty  Acids. — 5  to  S  grms.  of  soap  or  the  residue 
from  the  preceding  operation,  are  dissolved  by  wanning  in 
30  to  40  c.c.  of  water,  then  treated  with  au  excess  of  norma! 
sulphuric  acid  and  well  shaken  up  with  100  c.c.  of  ether. 
The  ethereal  solution — or  a  measured  portion  thereof — is 
transferred  to  a  tared  glass  flask  aud  distilled,  the  residue 
being  then  left  in  the  water  oven  for  two  hours  and  weighed. 
9G" 75  per  cent,  of  the  resulting  weight  represents  the  total 
fatty  anhydrides  present. 

3.  Combined  Alkali. — The  fatty  acids  obtained  in  2  are 
dissolved  in  20  c.c.  of  alcohol  and  titrated  with  iN  alcoholic 
alkali  and  phenolphtha'.ein. 

4.  Total  Alkali. — The  excess  of  sulphuric  acid  in  the 
aqueous  solution  obtained  in  2  is  determined  by  titration, 
the  result  being  expressed  in  terms  of  Na.,f_>  for  hard  soaps, 
and  of  K.;0  for  soft  soaps. 

5.  When  a  preliminary  test  has  shown  that  no  free  caustic 
alkali  is  present,  the  amount  of  alkali  carbonates  is  found 
bv  the  difference  between  the  total  and  the  combined  alkali, 
acd  expressing  the  result  as  NaX'l  >3  or  K2COa  as  the  case 
may  be. 

6.  Free  Alkali. — The  alkali  is  extracted  by  dissolving 
5  grms.  of  soap  in  100  c.c.  of  alcohol  in  a  graduated  test 
irlass,  which  is  then  closed,  weighed,  and  heated  in  the 
water  hath  to  from  ">0° — fi0°.  When  the  solutionis  clear,  a 
portion — estimated  by  difference  on  re-weighing — is  decanted 
and  titrated  with  normal  acid. 

7.  Determination  of  Rosin  (lliibl  and  Stadler  Method). — 
1  grm.  of  the  mixed  fatty  acids  and  rosin  is  dissolved  by 
heat  in  20  c.c.  of  alcohol,  and  the  solution  neutralised 
completely  with  sodium  hydrate,  after  which  it  is  made 
up  to  200  c.c.  with  water  and  precipitated  by  silver  nitrate. 
The  precipitate  is  washed  with  water  on  the  filter,  dried  at 
100°  C,  and  extracted  with  ether  in  a  Soxhlet  apparatus, 
the  resulting  solution  being  then  shaken  up  with  a  little 
dilute  hydrochloric  acid.  After  settling,  the  ethereal  portion 
is  decanted  and  distilled,  the  residue  thus  obtained  being 
dried  at   100°  and  weighed. 

B. — Judginy  the  Value  of  Soap. 

The  essential  determinations  to  be  made  are  : — A.  Quan- 
titative :  Moisture,  fatty  acids,  total  alkali,  alkali  carbonates. 
13.  Qualitative  :  Detection  of  fiee  alkali.  A  good  soda  soap 
should  not  contain  more  than  a  trace  of  free  alkali,  aud  never 
more  than  0'5  per  cent,  of  alkali  carbonates.  No  free  caustic 
alkali  should  be  present  in  toilet  or  medicinal  soaps  ;  the 
latter  must  always  contain  the  active  medicinal  iugredients 
they  profess  to  contain. — C.  S. 

Rubber  Goods,  Estimation  of  Mineral  Matter  in.  L.  de 
Koningh.  J.  Araer.  Chem.  Soc.  1897,  19,  [12],  952 — 
954. 

5  grms.  of  the  very  finely  divided  sample  are  treated  in  a 
covered  beaker  with  50  c.c.  of  fuming  hydrochloric  acid, 
and  after  standing  an  hour,  the  whole  is  "heated  to  7o  C. 
for  another  hour  ;  50  c.c.  of  water  are  then  added,  and  the 
insoluble  matter  filtered  off  and. washed  with  boiling  water. 
The  washing  takes  some  time,  owing  to  the  swollen  condi- 
tion of  the  rubber,  but  about  a  litre  of  water  is  usually 
sufficient  to  render  the  residue  free  from  acid.  The  residue 
is  carefully  transferred  from  the  filter  into  a  weighed  porce- 
lain dish,  then  dried  on  the  open  water-bath,  and  finally  heated 
for  three  hours  in  an  air-bath  at  105:  C.  The  loss  of  weight 
sustained  by  the  rubber,  indicates  the  greater  part  of  the 
soluble  mineral  matter.  The  remainder  of  the  ash  is  found 
by  ignition.  The  author  states  that  some  samples  which,  on 
simple  ignition,  gave  about  50  per  cent,  of  ash,  gave  only 
10  per  cent,  after  the  acid  treatment,  and  the  ash  was  then 
found  to  consist  chiefly  of  barium  sulphate. 

It  was  found  that  in   the   treatment  with  fuming  hydro- 
chloric acid,  O'06  grm.,  or   about  1  per  cent.,  of   organic    j 
matter  was  abstracted  from  5  grms.  of  rubber. — A.  S. 


Diastase  nf  Barley,  Observations  on  the  Determination  of. 
P.  Terrat.  Journ.  Pharm.  Chim.  1897,  6.  [11],  494 — 
498. 

Tins  codex  directs  that  "  1  decigrm.  of  diastase  placed  in 
contact  with  100  grms.  of  starch  jelly  containing  6  per  cent, 
of  starch,  at  a  temperature  of  50  C.  for  six  hours,  should 
afford  a  liquid  which  will  decolorise  five  times  its  volume  of 
Fehling's  solution."  In  this  official  test,  nothing  is  said  as 
to  the  quality  of  the  water  to  be  used  iu  making  the  starch 
jelly.  This  has  been  found  by  the  author  to  be  of"  vital 
importance,  since  the  trace  of  alkalinity  due  to  bicarbonates 
generally  found  in  ordinary  drinking  water,  has  a  very 
marked  influence  in  retarding  the  complete  hydrolysis  of 
the  dextrin  ;  so  that  a  specimen  of  diastase  which  corre- 
sponded to  the  requirements  of  the  official  test  when 
distilled  water  was  employed,  failed  ti  attain,  even  approxi- 
mately, the  same  reducing  power  on  Fehling's  solution  when 
the  starch  jelly  acted  upon  was  made  with  ordinary  water. 
Experiments  showed  that  the  process  of  hydrolysis  of  the 
starch  was  the  same  in  the  two  experiments,  but  that  the 
conversion  of  the  dextrin  thus  formed,  into  maltose,  ivas  far 
less  complete  in  the  case  where  ordinary  water  had  been 
employed.  It  is  considered  that  the  inhibitory  influence  of 
the  alkali  is  only  exerted  upon  the  second  phase  of  the 
process  of  hydration — the  conversion  of  dextrin  into  maltose. 
It  would  appear,  therefore,  that  the  energy  of  the  action  of 
diastase  on  a  molecule  of  a  carbohydrate  is  in  direct  ratio 
to  its  condensation,  the  more  condensed  starch  molecule 
being  more  readily  attacked  than  that  of  the  less  complex 
dextrin.  It  is  noted  that  the  addition  of  iodine  to  the  dextrinr. 
thus  produced,  does  not  affect  their  optical  rotation,  but,  after 
the  lapse  of  several  days,  renders  them  soluble  in  alcohol, 
so  that  they  cannot  he  precipitated  bv  that  reagent. 

— J.  ().  B. 

Wine,  Chemical  A  nalysis  <;/'.  Decn  e  if  Instructions,  issued 
2oth  June  1896,  by  .the  Gennnn  Federal  Council, 
Ver.dYentl.  d.  IJfliserl.  Gesundheitsamtes,  1890,  20,  ">57  ^ 
Bull.  Assoc.  Beige  des  Chim.  11,  [7],  196  — 206;  [8], 
2H7— 244. 

1.  Specific  Gravity.  —  Determinations  to  be  made  by 
means  of  a  pyknometer  of  50  c.c.  capacity,  the  mark  being 
situated  half-way  along  the  neck,  which  is  6  cm.  long  and 
6  mm.  internal  diameter.  The  instrument  is  weighed  dry 
after  resting  15 — 30  minutes  in  the  pan  of  the  balance ; 
and  after  precisely  gauging  its  capacity  by  three  tests  with 
distilled  water,  it  is  filled  up  to  the  mark  with  the  sample 
of  wine  at  15'  C.  and  carefully  weighed. 

2.  Estimation  of  Alcohol. — The  same  sample  (to  which  is 
added  the  rinsings  from  the  pyknometer)  is  distilled  in  a 
150 — 200  c.c.  flask,  along  with  a  little  tannin  to  prevent 
frothing.  The  distillate  is  collected  in  the  pyknometer,. 
and  when  35  c.c.  have  passed  over,  the  contents  of  the 
receiver  are  made  up  nearly  to  the  mark  with  water,  and 
kept  for  half  an  hour  at  15  C,  then  filled  up  precisely  to 
to  the  mark  and  weighed.  The  percentage  of  alcohol  is 
read  off  by  the  aid  of  the  Windiseh  table. 

3.  Total  Extractive  Substances. — The  method  employed 
depends  on  the  proportion  of  extract;  a  preliminary  calcu- 
lation being  made  by  the  aid  of  the  formula  .r=  1  +  d  —  d], 
wherein  d  =  the  density  of  the  wine  (1)  and  dl  =  density 
of  distillate  made  up  to  original  volume  (2). 

If  the  value  of  E  (which  is  found  from  x,  and  is  given  iu 
col.  2  of  subjoined  table)  does  not  exceed  3,  then  50  c.c. 
of  the  wine,  measured  at  15°  C,  are  pipetted  into  a  tared 
75-e.c.   platinum  capsule   (about  85   mm.  iu  diameter  and 

20  mm.  high),  and  evaporated  to   a  syrup  ;  then  left  for 

2 1  hours  in  the  (boiling)  water  oven  and  weighed  after  cool- 
ing in  a  desiccator. 

When  E  =  between  3  and  4,  a  sufficient  quantity  of  the 
wine  to  yield  not  more  than  1  ■  5  grm.  of  extract  is  run  into 
the  capsule  from  a  burette  and  treated  in  the  foregoing 
manner,  the  weight  of  extract  being  in  either  case  calculated 
to  100  c.e.  of  wine  by  the  formula  x  =  100  "  grms.;  m  being 
the  number  of  c.c.  taken  and  n  the  weight  of  extract  found. 
For  values  of  E  above  4,  the  table  gives  directly  the  number 
of  grms.  of  extract  per  100  c  c. 
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4.  Estimation  uf  Mineral  Matter.— When  less  than 
I  arms,  of  extract  are  present  per  100  c.c,  the  residue  from 
3  is  carefully  carbonised  in  the  capsule,  and  the  carbon- 
aceou*  residue  crashed  with  ■  platinum  rod  and  extracted 
era!  timet  irith  hot  water.  The  solution  is  passed 
through  a  small  filter,  the  ash  content  of  which  is  known, 
and  collected  in  a  tla«k.  The  residual  carbon  is  then  dried 
and  calcined  along  with  the  filter,  and  when  the  ash  ha- 
me  white  the  nitrate  is  poured  in,  evaporated  to  dry- 
ness, the  residue  moistened  with  ammonium  carbonate  and 
lightly  calcined  once  more,  and  the  whole  weighed  after 
cooling  in  a  desiccator.  Should  the  extract  exceed  I  grms. 
per  100  c.c,  25  c.c.  of  wine  are  evaporated  io  a  platinum 
capsule,  the  residue  being  carefully  carbonised  and  treated 
ti  already  described. 

"i.  Estimation  of  Sulphuric  Acid  m  R"l  "  ines. — 50  c.c. 
ol  wine  are  acidified  with  hydrochloric  acid,  and  heated 
gently  up  to  boiling  point.  A  hot  10  per  cent,  solution  of 
barium  chloride  (crystals)  is  added  until  precipitation  is 
complete,  the  contents  of  the  flask  being  then  boiled  up 

I  and  left  to  settle  fur  six  hours  in  a  warm  place. 
whereafter  the  cleat  liquid  i-  decanted  through  a  filter 
containing  a  known  percentage  of  ash,  tli  residue  being 
washed  with  hot  water,  io  th  •  flask  and  on  the  filter,  until 
the  washings  give  DO  turbiditj  with  silv<  r  nitrate.  The 
precipitate  and  filter  are  then  dried,  incinerated  in  a  tared 
platinum  crucible,  calcined,  the  residue  moistened  with  a 
little  sulphuric  acid,  evaporated,  slightly  calcined  again, 
and  weighed  in  the  crucible  after  cooling  in  a  desiccator. 

•;.  Tola!  Aridity. — 25  c.c.  of  the  wine  are  heated  to 
boiling  and  titrated  hot  with  \  X  caustic  alkali.  When 
normal  alkali  is  employed,  a  10-c.c.  burette  graduated  to 
•jJL- c.e.  must  be  used.  The  final  point  is  attained  when  a 
drop  of  the  liquid  will  no  longer  cause  dry,  blue  litmus 
paper  to  change  "lour.  The  tree  acid  is  calculated  to 
tartarie  a.id.  as  follows: — If  a  =  number  of  c.e.  of  J  X  alkuli 
required  to  neutralise  -J.',  c.C.  of  wine,  100  C.C.  of  the  latter 
will  contain  1 1 •  1 1 7 .-,  „  grm.  of  free  acid  expressed  as  tartaric 
acid.     If  JN  alkali  be  employed,  the  formula  becomes 0-1  a. 

7.  Volatile  Acids.— SO  c.e.  of  wine  are  placed  in  a  2ou- 
c.c.  flask  and  distilled  by  the  aid  of  a  current  of  steam 
introduced  through  a  tube  reaching  to  the  bottom  of  the 
flask,  heat  being  at  the  same  time  applied  to  reduce  the 
volume  of  the    liquid   and    maintain    it    constant    at    •_'.')  c.e. 

When     li !.C.    of    distillate    have     been    collected,     the 

contents  ol  th  re  eiver  are  titrated  with  a  standardised 
solution  of  alkali  in  presence  of  pheiiolphthnlcin.  It  a  = 
the  number  of  c.c.  of  T'  X  alkaii  required  to  neutralise  the 
volatile  acids  in  50  c.c.  of  wine,  then  100  c.c.  will  contain 
0*012  .t  grm,  of  such  acids,  expi  etic  acid. 

/  i, .../       These  are  expressed  as  tartaric  acid 

and  calculated  as  follows: — If  «  -  grms.  of  total  free 
acids  (expressed  as  tartaric  acid)  per  100  c.c.  of  the  wine, 
//  the  volatile  acids  (found  in  No.  7),  then  (a  -  l-254) 

grms.  of  non- volatile  acids  (      tartaric  acid)  per  10 

9.  Glycerin,     (a.)  Wines  containing  less  than  2  gnns.  of 

il    pel     Mid  c.e.       lOO  c.c.  arc    evaporated  down  to     HI  C.C. 

in  a  pore,  lain  capsule  on  the  water  bath,  and  the  residue 
treated  with  1  grm.  of  quartzose  sand  and  sufficient  milk  of 
lime  l  10  per  cent.  Cal  t  C.C    per  1  grm. 

of  extract  present.     After  evaporating   uearlj    to  dr; 
tn.     residue   is   Heated    with   :.    ox     of   96    per   cent.   ( 
alcohol,  and  stirred  op  with  a  pestle  to  a  uniform   pulp  with 
n  little  more  alcohol,  then  heated,  with  constant  stirring, 
till  boiling  8,  and  the  turbid  liquid  dei  tnted  into 

a  ion  ■  i  •:  .  10  to  12  c.c.  ol  alcohol  ire  employed  to 
exhaust  the  residue  in  Ihc  capsule,  and  are  then  united 
to  the  contents  of  the  tiask,  a  process  "Inch  i-  repeated 
until    the   latter    amount    to    90    CVC,   whereupon    they    are 

cooled  down  to  15    '   .  made  up  to  100  ce.  with  alcohol, 

well    fdVakcn    Dp  and    pa 1   through   a   folded   filter   into  a 

graduated   glass.     90  c.c.  of  the   filtrate  are  evaporated 

i  without  boiling)  in  a  porcelain  capsule,  the  residue  is 
taken  up  with  a  little  absolute  alcohol,  which  is  then  pound 

into  a  stoppeted  cylinder  and  the  capsule  washed  with  more 

hoi  until  55  0.C  are    collected.      This    liquid   is   agitated 

thrice,  each  time  with  7-.>  .re  ether  and  lei 

res!   until  clear,  after   which    it    is    evaporated  in    a    tared 


gla aleig  with    the    rinsings   (alcohol-ether  1:1-5)  of 

the  cylinder — at  a  teni|  erature  lower  than  its  boiling  point, 
the  syrupy  residue  being  dried  at  100'  C.  for  an  hour, 
coaled  in  a  desiccator  and  weighe  I 

If  (i  represent  the  weight  of  glycerin,  so  obtained,  in  grms. 
then  100  c.c.  of  the  wine  will  contain  llllu  grms.  of 
glycerin. 

(».)  In  the  case  of  wines  containing  2  grms.  (and  over)  of 
-agar  ]  er  Kill  c.c,  50  c.c.  are  heated  on  the  water-bath  in 
a  large  flask1  and  treated  with  quartzose  sand  an!  milk  of 
lime  until  the  initial  deep  coloration  disappears  and  an 
odour  of  alkali  is  manifest.  When  cooled  down,  100  c.e. 
of  9G  per  cent,  alcohol  are  added,  and  the  precipitate  filtered 
off  and  washed  with  alcohol.  The  whole  is  evaporated  and 
treated  as  in    the  pre!  at  the  resulting  weight,  a, 

must  be  multiplied  by  2  222  to  obtain  the  weight  of  glycerin 
in  100  c.c. 

10.  The  Estimation  of  Sugar  is  effected  gravimetrically 
with  Fehling  solution.  The  reagents  employed  are:  a 
us.  of  crystallised  copper  sulphate  pet 
litre,  and  an  alkaline  solution  containing  '!4G  grms.  of 
potassium-sodium  tartrate  and  103-2  gnus,  of  sodium 
hydroxide  per  litre. 

The  approximate  BUgar  content  of  the  wine  i-  ascertained 
by  deducting  2  from  the  weight  of  extract,  in  grins.  If 
the  result  does  not  exceed  1  grm.  per  loo  c.c,  the  direct 
method  of  estimation  may  be  pursued  ;  otherwise  the  wine 
must  be  diluted  to  bring  the  amount  of  6ugar  within  the 
above  limit,  in  which  case  the  quantity  taken  must  be  such 
that  the  final  volume  on  dilution  is  not  less  than  100  c.c. 

To  apply  the  test,  100  c.e.  of  the  wine  (pure  or  dilute,  as 
the  case  may  be)  are  neutralised  by  an  alkali  in  a  porcelain 
lie,  and  concentrated  to  2.1  c.c,  tannin  and  colouring 
matters  being  then  eliminated  by  shaking  up  and  heating 
the  residue  with  5 — 10  grms.  of  bone-black  and  filtering 
into  a  flask  with  a  Km  c.c  mark,  the  ma-s  on  the  filter 
being  washed  until  the  filtrate  Dearly  measures  that  volume. 
whereupon  three  drop-  of  a  saturated  solution  of  sodium 
carbonate  are  add-d  and  the  liquid  in. ale  up  to  the  mark 
after  shaking.  In  case  any  turbidity  is  produced,  the  liquid 
must  de  to  clarity  and   filtered  at   the  end  of  two 

hours.  Lead  acetate  may  also  be  employed  to  remove  the 
tannin,  etc.  In  such  case,  160 C.C.  of  wine  are  neutralised  and 
concentrated  as  aires  i.  I,  and  diluted  to  the  original 

volume,  to  which  16  cc.  of  lead  acetate  are  then  added,  the 
whole  being  shaken  op  and  filtered.  Bight  c.c  of  the 
aforesaid  sodium  carbonate  solution,  or  of  sodium  sulphate 
(saturated  al  SO  >  are  agitata  '  with  *s  cc.  of  the  filtrate 
and  the  liquid  is  filtered  once  more.  These  additions  having 
i-.  .1  the  volume  of  the  wine  l.\  one  fifth,  this  circum- 
stance  must    be   taken    into   account   in   th.    subsequent 

calculation-. 

/,     .'   Sugar.  —  Equal  volumes   (25  cc.)  of  the  copper 

sulphate  Solution,  tartrate  Solution,  and  water  are  heated  to 
ug  ill  a  porcelain  capsule,  whereupon  25  CC.  of  the  wins 
filtrate  are  run  in  from  a  pipette  and  briskly  boiled  for  a 
further  five  minutes.  The  cuprous  oxide  precipitate  i- 
removed  by  aspiration  through  a  tubular  asbestos  filter  of 
known  weight,  and  is  washed,  first  with  water,  and  after- 
wards with  a.  eobol  and  el  her.  then  dried  at  100  ('..heat.  . I 
strongly  in  the  air,  and.  the  tube  being  connected  with  a 
hydrogen  generator,  gentle  heat  is  applied  until  all  the 
copper  oxide  i-  reduced  to  the  metallic  state.  The  metal  is 
then  weighed  afti  i  cooling  in  the  currant  ol  hydro 

(  ',im  Sugar. — 50  cc.  of  the  w  ine  filtrate  arc  introduced  into 

c.  flask  itely  neutralised  with  hydrochloric 

add,  5  C.C.  of  B  1  percent,  solution  of  this  acid  being  then 
a  I. I..I.  and  the  whole  is  hented  for  '.  hour  on  the  (boiling) 
water-bath.  The  liquid  is  then  neutralised,  evaporated 
on  the  water-hath,  rendered  slightly  alkaline  with  sodium 
carbonate,  and  filtered  into  a  50-c.c.  tla-k,  the  precipitate 
being  wash..!  until  the  fla-k  is  filled.  The  inverted  su 
is  then  determined  in  25  c.c  in  the  same  manner  a-  bed 
In  calculatiiiL'  the  results,  the  weights  of  invert  sugar  per 
100  .  ,-.  as  determined  from  the  precipitated  copper — 
before  and  after  inversion  with  hydrochloric  acid,  an 
expressed bj  naodt,  the  formula  0  95  (. —  t), giving 
the  weight  I  '  ir  present. 
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9.  Polarisation. — Large  and  accurate  polarimeters,  giving 
readings  to  -j'^th  of  a  degree,  are  essential,  and  the  results 
are  expressed  in  angular  degrees,  referred  to  a  200-naui. 
tube,  the  readings  being  taken  at  15°  C. 

White  Wines. — 60  c.c.  of  the  wine  are  neutralised,  con- 
centrated to  one-third,  made  up  again  with  water  to  the  original 
volume,  and  treated  with  3  c.c.  of  lead  acetate  solution, 
the  precipitate  being  filtered  off.  31-5  c.c.  of  the  filtrate 
are  mixed  with  1*5  c.c.  of  saturated  sodium  carbonate  (or 
odium  sulphate)  solution,  filtered,  and  polarised.  The 
increase  in  volume  is  taken  into  account  in  calculating  the 
•results. 

In  the  case  of  red  wines,  decolorisation  being  necessary, 
CO  c.c.  are  neutralised,  concentrated  to  oue-third,  tillered, 
•made  up  with  water  to  initial  volume,  treated  with  6  c.c. 
of  lead  acetate  solution,  and  filtered,  33  c.c.  of  the  filtrate 
being  treated  with  3  c.c.  of  a  saturated  solution  of  potas- 
sium carbonate  (or  sodium  sulphate),  filtered  again,  and 
•the  filtrate  examined  in  the  polarimeter.  In  this  case  the 
volume  of  the  wine  has  been  increased  by  one-third. 

When  lead  acetate  does  not  completely  decolorise  the 
wine,  bone-black  must  be  resorted  to,  and  in  that  case, 
50  c.c.  of  wine  are  neutralised,  concentrated  to  one-half, 
which  is  mixed  aud  heated  with  5 — 10  grms.  of  bone- 
black,  filtered,  and  the  bone  black  washed  with  hot  water 
•until  the  filtrate  measures  75 — 100  c.c,  according  to  the 
-amount  of  sugar  present.  The  liquid  is  then  concentrated 
to  30 — 10  8»>,  filtered,  and  made  up  to  50  c.c.  with  the 
washings  and  water,  and  polarised.  In  this  case  no  increase 
in  volume  occurs. 

12.  Detection  of  Impure  Dextrose  by  Polarisation  : — (a). 
If  the  amount  cf  reducing  6ugar  present  be  found  not  to 
exceed  0-1  grm.  per  100  c.c.  of  wine,  aud  the  polarimeter 
reading  is  kevo-rotatorv  or  of  not  more  than  0"8C  dextro 
rotation,  then  the  sample  is  free  from  impure  dextrose. 

(6.)  If,  with  the  same  limits  of  sugar  content,  a  dextro- 
reading  of  0'3D — 0-6°  is  obtained,  dextrin  may  possibly  be 
present.  In  such  case  it  is  sought  for  by  the  method  given 
in  §  19,  and  at  the  same  time  the  method  below,  (rf),  is 
employed  to  detect  unfermented  impure  dextrose. 

(c.)  When  the  total  sugar  does  not  exceed  0-l  grin.,  and 
the  deviation  is  more  than  0  6°  to  the  right,  dextrin  is 
sought  for  as  in  §  19,  and  if  found,  the  uufernieutable  con- 
stituent* of  the  impure  dextrose  are  tested  for,  according 
to  d. 

(</.)  When  more  than  0  •  1  grm.  of  total  sugar  per  100  c.c. 
is  found,  dextrose  is  sought  for  in  the  following  manner  : — 

a.  The  residue  from  210  c.c.  of  wine  concentrated  to  one 
third,  is  diluted  until  the  sugar  content  does  not  exceed 
15  per  cent.,  and  completely  fermented  at  20° — 25°  C.  by 
means  of  5  grms.  of  strong  yeast  free  from  any  optically 
active  constituents. 

J3.  Some  quartz  sand  and  a  few  drops  of  a  20  per  cent, 
solution  of  potassium  acetate  are  added  to  the  fermented 
liquid  which  is  then  evaporated  to  a  syrup  and  stirred  up 
with  200  c.c.  of  90  per  cent,  alcohol  added  by  degrees. 
After  distilling  off  the  bulk  of  the  alcohol  and  evaporating 
the  remainder,  the  residue  is  diluted  with  water  to  10  c.c. 
and  well  mixed  with  2—3  grms.  of  bone-black,  then  filtered, 
aud  the  filtrate  made  up  with  washings  of  hot  water  to 
■exactly  30  c.c.  (at  15°  C).  A  dextrorotation  of  more  than 
©•5°  in  the  polarimeter  indicates  the  presence  of  unfermeut- 
able  constitnents  of  impure  dextrose.  If  the  reading  is 
exactly  +  0-5°  or  but  slightly  in  excess  of  this  figure,  the 
boue-blacK  is  washed  again  until  30  c.c.  of  washings  are 
produced,  and  the  polarimeter  reading  of  this  quantity  is 
added  to  the  first  reading;  and  should  the  second  reading 
amount  to  more  than  Ath  of  the  first,  another  washing  is 
made  as  before,  and  a  third  reading  taken. 

Note. —  .V  dextro  deviation  may  also  be  due  to  the  pre- 
sence of  certain  constituents  of  some  kinds  of  honey, 

13.  Detection  of  Extraneous  Colouring  Matters  in  Red 
Wines. — Tests  should  always  be  made  for  the  presence  of 
■coal-tar  dyes  ;  and  the  wines  examined  for  their  behaviour 
towards  lead  acetate.  Wool  fibres,  mordanted  with  alum 
and  sodium  acetate  should  be  boiled  in  the  wine,  and  the 
•dye,  thus  fixed  on  the  fibre,  tested  by  various  reagents. 
(See  Tables  of  Lehue  and  Kusterholz  running  through  this 
Journal  lor  the  year  1895.) 


i  (20-6)  -     - 

—  grms.   of    free   tartaric    acid. 

c  +  0-0756  -  1-5;    if  a  =  25  c.c, 


14.  Total  Tartaric  Acid ;  Free  Tartaric  Acid ;  Potas- 
sium  Bitartrate ;    Tartrates   of   the  Alkaline   Earths.— 

i  (a)  Total  Tartaric  Acid :  100  c.c.  of  wine  are  agitated 
with  2  c.c.  of  glacial  acetic  acid,  3  drops  of  a  20  per  cent, 
solution  of  potassium  acetate,  and  15  grms.  of  powdered 
potassium  chloride,  until  the  latter  is  dissolved.  After 
adding  15  c.c.  of  95  per  cent,  alcohol  and  inciting  precipi- 
tation, the  liquid  is  left  in  repose  for  at  least  IS  hours  at  the 
ordinary  temperature,  aud  then  passed  through  a  perforated 
Gooch  crucible,  fitted  with  an  asbestos  filter  resting  on 
platinum  tissue,  or  through  filter  papers  supported  on  Witt 
porcelain  plates,  filtration  being  accelerated  by  a  vacuum 
in  the  receiver.  A  mixture  of  15  grins,  of  potassium 
chloride,  20  c.c.  of  95  per  cent,  alcohol  and  100  c.c.  of 
distilled  water  is  usel  to  rinse  and  wash  the  precipitate,  the 
operation  being  performed  in  three  stages,  and  the  total 
washing  liquid  not  exceeding  20  c.c.  The  precipitate  is 
then  dissolved  in  boiling  water  (free  from  alkali),  heated  to 
boiling,  and  titrated  with  JN  alkali,  blue-violet  litmus  paper 
being  used  as  indicator.  The  volume  (c.c.)  of  £N  alkali 
consumed  being  represented  by  a,  100  c.c.  of  the  wine  will 
contain  0-0375  (a  +  0-6)  grms.  of  total  tartaric  acid. 

(6)  Free  Tartaric  Acid:  Fifty  c.c.  of  completely  fer- 
mented wine  (or  25  c.c.  if  rich  in  sugar)  are  incinerated  as 
described  in  §  4.  The  ash  is  treated  with  20  c.c  of  |X  hydro- 
chloric acid  and  20  c.c.  of  water,  and  the  whole  gently 
raised  to  boiling,  whereupon  it  is  titrated  with  |X  alkali  in 
presence  of  blue-violet  litmus  paper. 

If  a  =  c.c.  or  wine  taken;  b  =  c.c.  of  £N  alkali  used, 
and  c  =  grms.  of  total  tartaric  acid  per  100  c.c,  then  10O  c.c. 
will  contain  c  — 

When  a  =  50  c.c,  x  ■■ 
x  =  c  +  0-156-3. 

(c)  Potassium  Bitartrate .-  The  ash  ohtaiaed  from  the 
same  quantity  of  wine  and  in  the  same  manner  as  in  6,  is 
extracted  with  hot  water,  the  solution  filtered,  and  filter  and 
capsule  well  washed,  the  liquid  being  then  heated  gently 
to  incipient  boiling,  along  with  20  c.c.  of  JN  hydrochloric 
acid,  and  finally  titrated  as  in  6.  The  volume  of  wins 
being  represented  by  d,  that  of  the  alkali  by  e,  and  tin- 
total  tartaric  acid  by  c,  the  value  n  is  estimated  by  the 
formula  n  =  26 -67c  -  1W>  <»-*>.  If  a  =  o  or  a  negative 
value,  100  c.c.  of  wine  contain  1- 2533c  grms.  of  bitartrate ; 

but  if  n  has  a  positive  value,  the  content   will  be  —  — f~e* 

a 
:  grms. 

(J)  Alkaline  Earth  Tartrates  .-  The  tartaric  acid  in  this 
form  of  combination  is  calculated  from  the  foregoing  results 
as  follows  ; — If  7i  =  o  or  a  negative  value,  the  content  is  nil ; 
but  if  n  has  a  positive  value,  100  c.c.  of  the  wine  will  contain 

°  f~   -  grms.  of  tartaric  acid  so  combined. 

15.  Sulphuric  Acid  in  White  Wines. — .Same  method  as 
for  red  wines.     (§  4.) 

16.  Sulphur  Dioxide.— A  400-c.c.  flask,  connected  with  a 
CI  y.  generator  and  a  condenser  discharging  into  a  bulbed 
(Peligot)  U-tube,  is  employed.  The  air,  being  expelled  by 
the  current  of  carbon  dioxide  (which  is  passed  continuously 
during  the  operation),  50  c.c.  of  a  solution  of  iodine 
(iodine,  5  grms.  ;  potassium  iodide,  7 '  5  grms.  ;  water, 
1  litre)  are  placed  in  the  U-tube  and  100  c.c.  of  wine  in  the 
flask,  the  latter  being  distilled — with  addition  of  5  grms.  of 
syrupy  phosphoric  acid — until  half  the  liquid  has  passed 
over.  The  contents  of  the  U-tube  are  acidified  with  a  little- 
hydrochloric  acid,  heated,  and  precipitated  by  barium 
chloride,  the  barium  sulphate  being  then  treated  as  in  J  5. 
The  total  S02  content  per  100  c.c.  of  the  wine  will  then 
be  0- 2748a  grm.,  a  representing  the  weight  of  barium 
sulphate  obtained. 

As  an  alternative  method,  50  c.c.  of  wine  may  be 
run  in  from  a  pipette  into  a  200-c.c  flask  containing 
25  c.c  of  a  (56  grms.  per  litre)  solution  of  potassium 
hydroxide,  and  the  contents  left  to  stand  for  1.3  minutes, 
after  mixing.  10  c.c.  of  dilute  (1  ;  3)  sulphuric  acid  and 
,  a  few  c.c.  of  starch  solution  are  added,  and  the  liquid  is 
titrated  with  tJ^N  iodine  solution,  added  quickly  until  the 
blue  coloration  is  persistent  after  agitation.  In  this  case 
the  quantity  of  iodine  solution  being  expressed  by  a,  the 
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total  SO,  content  of  the  wine  will  be  0-00128*  gnn,  per 
100  c.c.  " 

A  portion  of  the  sulphurou-  acid  in  wine  being  in 
organic  combinBtion  and  the  remainder  either  free  or  as 

alkali  bisulphite,  tin-  free  xcid  is  il.  t.-rmincd  by  pouring 
.'j'i  '■.<•.  of  wine  horn  a  freshly  opened  bottle  into  a  ion-c.c. 
tla-k  filled  with  curium  dioxide,  and  titrating  it  with  .J^X 
i...hu.'  as  before,  in  presence  ..f  ■',  e.c.  of  dilute  sulphuric 
acid.  Taking  the  volume  of  iodine  solution  a-  (/,  the 
content  ..('  free  S(  i  will  I..-  0-00 128a  grnvper  100  c.e.  ol 
wine.  The  difference  between  this  quantity  and  the  total 
TO  give*  the  amoimt  in  combination  with  organic  suh- 
stani 

17.  Estimation  of  Saccharin. — 100  c.c.  of  wine,  mixed 
with  coarse,  clean  sand,  are  evaporated,  and  the  residue  is 
treated  with  l—  2  c.c.  of  a  80  per  cent,  solution  of  phos- 
phoric acid,  and  extracted  at  a  moderately  warm  temperature 

with  a  mixture  (1:1)  of  ether  and  petroleum  spirit,  until 
the  volume  of  (filtered)  extract  attains  2i"i  or  250  c.c. 
After  distilling  oft  the  hulk  of  the  solvent,  tl.e  remainder  is 
evaporated  and  the  residue  taken  Dp  with  dilute  sodium 
carbonate,  filtered,  evaporated  to  dryness  in  a  platinum 
cmcible,  and  introduced  by  degree) — after  mixing  with 
4 — 5  limes  its  weight  of  dry  sodium  carbonate — into 
potaeriara  nitrate  in  a  state  of  fusion.  The  mass  is  then 
dissolved,  acidified  with  hydrochloric  acid,  and  the  sulphuric 
uiid  precipitated  bj  barium  chloride.  The  weight  of  this 
precipitate,  multiplied  by  (i '  7s.",7.  gives  the  saccharin  content 
in  grins,  ji'r  LOO  <-.<■.  of  wine. 

]s.  Salicylic  Arid. — 50  c.c.  of  wine  are  mixed — but 
not  sufficiently  to  form  an  emulsion — with  an  equal  volume 
of  ether  and  petroleum  spirit  (1  :  1 )  in  a  tapped  funnel,  the 
ethereal  layer  being  then  drawn  off  and  the  solvent  removed 
b]  evaporation  after  passing  through  a  dry  filter.  A  violet- 
red  coloration  ensuing  on  treating  the  residue  with  a  few 
drops  of  ferric  chloride  indicates  salicylic  acid.  If  the 
coloration  he  black  or  red-brown,  a  drop  of  hydrochloric 
a.  id  is  added,  the  mixture  taken  up  with  water,  and  the 
.■mire  treatment  repeated. 

\\>.  Gum  Arabic  and  Dextrin,  \  preliminary  test  is 
made  by  treating  I  c.c.  of  wine  with  10  c.C  of  98  per  cent. 


alcoho'      A  slight  fkcculent  turbidity  may  be   disregarded, 
hut  if  a  copious,  viscous  precipitate  be  formed,  the  following 

method  is  employed  : — 

100  c.c.  are  concentrated  to  5  c.c,  and  treated  with 
9G  per  cent,  alcohol,  until  a  precipitate  ceases  to  form. 
After  two  hours  this  is  filtered  off,  re-dissolved  iu  3o 
of  water,  and  saccharified  by  three  hours'  boiling  on  the 
water-bath  with  1  c.e.  of  hydrochloric  acid  t»p.  gr.  112) 
iu  a  iOO-c.c.  flask,  the  cork  of  which  is  traversed  by  an 
open  glass  tube  1  metre  in  length.  When  cooled,  and 
rendered  alkaline  by  sodium  hydrate,  the  liquid  is  diluted 
and  the  sugar  estimated  by  means  of  Febling  solutio: 
in  S  10.  Wines  free  from  gum  arable  and  dextrin,  give 
merely  traces  of  reducing  sugar  under  thi-  treatment. 

80.  TYiiwiin^— 100  c.c.  of  wine,  freed  from  to.,  ate 
neutralised  s..  as  to  leave  0-5  gnu.  of  tree  acid  ;  and  alter 
adding  1  c.c.  of  a  40  percent,  solution  of  sodium  acetate, a 
in  per  rent,  solution  of  ferric  chloride  is  added  drop  by 
drop  so  long  as  a  precipitate  forms.  Kach  drop  precipitates 
0'05  grm.  of  tannin.  The  exact  determination  of  this 
sulistance  is  then  performed  by  any  of  the  usual  methods. 

21,   Chlorine, — 50  c.c.  of   «  lered  alkaline  by 

sodium  carbonate,  heated  in  a  closed  glass  to  drive  off  all 
the  l.i  i. .  and  evaporated,  carbonised,  and  incinerated  in  a 
platinum  capsule  as  in  j  4.  The  ash,  moistened  with 
1  drop  of  nitric  acid,  is  extracted  with  hot  water,  filtered, 
and  the  filtrate  precipitated  bj  a  Euffieiency  of  silver  nitrate 
solution  (1:20).  After  heating  on  the  water-hath  and 
cooling  in  the  dark,  the  precipitate  is  collected  on  a  filter 
of  known  ash-content,  washed  with  hot  water  until  I 
from  aei.l.  dried  at  100  C,  and  incinerated  in  a  covered 
crucible.  When  cold.  1  drop  of  hydrochloric  acid  is  added. 
and  driven  off  again  bj  careful  heating,  the  residue  being 
then  strongly  heated  to  incipient  fusion,  cooled  in  the  desic- 
cator, and  weighed. 

It  the  weight  of  silver  chloride  be  expressed  by  a,  100  c.c. 
of  the  wine  will  contain  0' 404  5a  gnus,  of  chlorine  or 
0-81t)(i  enus    of  sodium  eliloride. 

88,  Phospherii  Add. —  Fifty  c.c  of  wine  are  treated  with 
0-5 — 1  grm.  of  a  mixture  of  potassium  nitrate  and  sodium 
carbonate  <, '  :8)and  evaporated  to  a  syrup,  the  residue  being 
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carbonised,  extracted  with  nitric  acid,  filtered,  washed  several 
times,  and  incinerated  with  the  filter ;  then  moistened  with 
nitric  acid,  taken  up  with  hot  water,  and  the  (filtered) 
liquid  added  to  tbe  first  extract.  The  liquid  is  treated  with 
25  c.c.  of  molybdie  solution  (150  grms.  of  ammonium 
molvbdntein  1  litre  of  dilute  [1  per  cent.]  ammonia)  and 
25  c.c.  of  nitric  aeid  (sp.gr.  1-2),  and  heated  to  80°  C. 
After  six  hours'  repose  in  a  warm  place,  the  clear  liquid  is 
decanted  on  to  a  filter,  and  the  precipitate  washed  four  or  five 
times  by  deeantation  with  dilute  molybdic  solution  (100  vols, 
of  above  solution,  20  vols,  of  nitric  acid  (sp.  gr.  1'2),  and 
60  vols,  of  water) ;  then  dissolved  in  concentrated  ammonia, 
passed  through  the  same  filter,  and  treated,  together  with 
the  (ammoniaeal)  washings,  with  hydrochloric  acid  uutil 
the  precipitate  first  formed  is  re-dissolved.  When  cold, 
5  c.c.  of  ammonia  are  stirred  in,  followed  by  6  c.c.  (drop  by 
drop)  of  magnesia  mixture — magnesium  chloride  68  grms., 
and  ammonium  chloride  165  grms.  [both  in  solution],  mixed 
with  200  c.c.  of  ammonia  [sp.  gr.  0-96],  and  Jmade  up  to 
1  litre— -40  c.c.  of  ammonia  being  then  added,  and  tin- 
whole  left  for  24  hours,  whereafter  it  is  filtered  and  the 
precipitate  washed  with  dilute  ammonia  (1  :  3)  until  the 
washings  cease  to  become  turbid  in  presence  of  acidified 
silver  nitrate.  After  drying  and  incineration,  the  precipi- 
tate is  cooled,  moistened  with  nitric  acid,  and  calcined, 
cooled,  and  weighed.  The  weight  of  magnesium  pyrophos- 
phate, when  multiplied  by  1 -2751,  will  give  the  weight  of 
P205  present  in  100  c.c. of  the  wine. 

23.  Nitric  Acid. — 1.  White  wines  :  (a.)  Ten  c.c.  of  wine 
are  freed  from  alcohol  and  colouring  matter,  and  filtered,  a 
fen  drops  being  then  tested  with  iliphenylamine  and  sul- 
phuric acid  for  the  nitric  colour  reaction  (blue),  (6.)  More 
minute  traces  of  uitrie  acid  may  be  detected  by  evaporating 
100  e.c.  of  wine  to  a  syrup,  which  is  then  treated  with 
absolute  alcohol,  so  long  as  a  precipitate  forms,  filtered, 
heated  to  drive  off  the  solvent,  and  after  decolorising  the 
residue  and  concentrating  it  down  to  10  c.c,  employing  the 
above  test  (a)  to  the  filtered  liquid. 

2.  Red  wines:  100  c.c.  of  wine  are  treated  with  6  c.c. 
of  lead  acetate,  filtered,  and  mixed  with  4  c.e.  of  concen- 
trated magnesium  sulphate  solution  and  a  little  bone-black. 
After  standing  awhile  and  filtering,  the  liquid  is  tested  in 
the  same  manner  as  white  wine. 

24  and  25.  Barium  and  Strontium.  —  The  ash  from 
100  c.c.  of  wine,  incinerated  as  in  §  4,  is  taken  up  with  dilute 
hydrochloric  acid,  the  solution  evaporated  to  dryness,  and 
the  residue  examined  by  the  spectroscope.  If  either  metal 
be  present,  a  quantitative  estimation  is  made  by  the  usual 
methods. 

26.  Copper. — This  metal  is  estimated  by  electrolysing 
J — 1  litre  of  wine,  the  deposited  copper  being  weighed, 
dissolved  in  nitric  acid,  and  tested  in  the  usual  manner. 

-C.  S. 

Beer  and  other  Liquids  containing  Acid  Phosphates. 
Determination  of  Acidity  in.  A.  Ott.  Zeits.  fur  d.  ges. 
Brauwesen,  20,  [51],  667  —  668;  [52],  682— 685.  (See 
also  this  Journal,  1898,  188.) 

Determining  the  Acidity  of  Sour  Beer  ;  and  Detection  of 
added  Neutralising  Agents. — The  amount  of  W  alkali  used 
iu  titrating  the  liquid  with  violet-red  litmus  indicator, 
increases  regularly  with  the  quantity  of  free  acid  present, 
whilst  with  violet-blue  litmus,  the  increase  of  alkali  is 
slightly  more,  though  the  ratio  between  the  two  quantities 
of  alkali  required  diminishes.  In  view  of  this  the  author 
proposes  to  use  litmus  papers  (red  and  blue)  of  definite 
shades,  ascertain  the  exact  difference  in  the  quantities  of 
alkali  consumed  in  either  case,  and  compare  this  difference 
with  the  amount  required  with  the  red  paper  :  the  more 
free  acid  present,  the  higher  will  be  the  figures  for  the  red 
paper  in  proportion  to  the  said  difference. 

For  detecting  added  neutralising  agents,  he  suggests  the 
distillation  of  100  c.c.  of  the  liquid  per  se,  and  of  a  similar 
quantity  after  addition  of  a  little  N-sulphuric  acid  or  pure 
phosphoric  acid,  titrating  the  distillates  with  -J^N  alkali 
and  phenolphthalein,  a  higher  figure  for  the  second  titration 
indicating  the  presence  of  such  neutralising  agents.  As  an 
alternative  method,  the  distillate  (driven  over  by  steam)  is 
collected  in  fractions  of  100  c.c,  and  as  each  fraction  will 


contain  less  acetic  acid  than  its  predecessor,  the  -^N  alkali 
required  for  neutralisation  will  be  a  continually  decreasino- 
quantity.  On  distilling  further  in  presence  of  a  little  (about 
1  c.c.)  of  N-sulphuric  acid  or  phosphoric  aeid,  the  next 
fraction  collected  will- -if  neutralising  agents  have  beeu 
added  to  the  beer — contain  an  exceptionally  large  propor- 
tion of  acetic  acid.  In  this  manner  the  author  has 
succeeded  in  detecting  as  little  as  0-042  grm.  of  added 
sodium  bicarbonate  per  100  e.c.  of  beer. 

In  addition  to  the  particulars  already  given,  the  author 
states  that  the  acid  reaction  of  normal  beer  is  mainlv  due  to 
acid  phosphates,  free  acids  playing  only  a  subsidiary  part, 
but  other  bodies — probably  amido-acids-  -are  also  con- 
cerned. In  normal  worts,  the  same  conditions  prevail, 
except  that  free  acids  are  absent.  He  also  considers  that 
the  method  of  estimating  the  acid  content  of  beer,  adopted 
by  the  Bavarian  Chemists'  Association — viz.;  titrating  with 
normal  alkali  at  40°  C,  with  a  "  neutral  "  (violet)  litmus 
paper  as  indicator  and  characterising  as  permissible  acidity, 
the  equivalent  of  3  c.c.  of  N-alkali  per  100  c.c.  of  beer- 
requires  modification,  as  do  also  the  opinions  hitherto  held 
with  regard  to  the  percentage  of  acetic  acid  in  normal 
beers.— C.  S. 

Phenol.  Estimation  of,  in  Disinfectants  in  presence  of  Soaps. 
W.  Spalteho'lz.     Chem".  Zeit.  1898,  22,  58. 

A  pkterminatiox  of  phenol  in  commercial  carbolic  aeid 
is  usually  effected  by  means  of  the  phenolates  of  the 
alkalis,  but  calcium  phenolate  is  not  suitable  for  this 
purpose  since  it  is  easily  decomposed  in  an  aqueous  solu- 
tion. It  is  not  possible  to  determine  the  phenols  by  the 
ordinary  saponification  method  iu  those  cases  iu  which 
the  phenol  preparations,  like  creolin  and  lysol,  &c.  contain 
soaps.  The  following  method  has  given  results  within 
0-5 — 1  per  cent,  of  the  calculated  value,  which  is  sufficiently 
close  for  the  valuation  of  a  disinfectant  material.  The 
substance  to  be  examined  is  carefully  heated  to  200°  C.  iu 
a  small  iron  boiler,  the  temperature  being  gradually  raised 
to  220c  C.  and  the  mixture  steam-distilled  so  long  as  oil 
drops  pass  over  with  the  water.  Substances  containing 
oleiu  soaps  must  not  be  heated  above  210°  ('.,  as  above  this 
temperature  they  are  also  decomposed.  The  distillate  is 
then  taken  up  with  benzene,  and  the  phenol  which  dissolves, 
is  estimated  with  soda  lye.  Some  samples  of  lysol  examined 
by  the  author,  contained  from  50—60  per  cent,  of  phenol,, 
whilst  samples  of  creolin  contained  from  0 — 20  per  cent. 
The  bactericidal  properties  of  creolin,  however,  are  partly- 
due  to  the  presence  of  coal  tar  hydrocarbons,  and  even  a 
creolin  free  from  phenol  was  found  to  be  active  in  this 
respect.  It  is  therefore  necessary  to  value  different  sorts 
of  creolin  according  to  the  amount  of  phenol  contained, 
in  conjunction,  however,  with  its  property  of  forming  an 
emulsion  with  water.  A  creolin  which  gives  an  oily- 
deposit  on  mixing  with  water  has  the  same  disadvantages 
as  the  common  crude  carbolic  acids  which  come  into 
commerce  mixed  with  tar  oils. — T.  A.  L. 

Pepsin,  A  Proposed  Neic  Method  of  Examining.     Alfred 
H.  Allen.     Pharm.  J.  1S97,  59,  1435,  501— 562. 

In  order  to  determine  the  actual  peptic  value  of  pepsiu, 
the  amount  of  the  true  peptone  formed,  as  distinct  from  the 
other  products  of  the  action  of  pepsiu  and  acid  on  egg  albu- 
min, is  suggested  as  forming  a  reliable  means  of  obtaining 
satisfactory"  data  in  the  critical  examination  of  pepsin. 
The  details  of  the  process  provisionally  suggested,  are  as 
follows  :— About  1  grm.  of  egg  albumin  in  scales  is  pow- 
dered and  dissolved  in  20  c.c.  of  warm  water.  It  is  then 
heated  in  the  boiling  water  bath  to  coagulation,  and  cooled 
to  a  temperature  not  exceeding  40c  C. ;  0-100  grm.  of  the 
pepsin  to  be  examined,  is  next  added,  followed  by  25  c.e.  of 
decinormal  HC1,  the  liquid  is  then  warmed  to  40  C.  and 
kept  at  that  temperature  for  3  hours.  A  volume  of  deci- 
normal sodium  carbonate  exactly  equivalent  to  the  acid 
emoloyed,  is  then  added,  and  the  mixture  heated  to  90°  C. 
on  "the  water  bath  foi  ;0  minutes.  It  is  then  cooled, 
diluted  with  water  to  100  e.c,  and  passed  through  a  dry 
filter.  50  c.c.  of  the  filtrate  is  then  saturated  in  the  cold, 
with  powdered  zinc  sulphate  (about  60  grms.  being 
required),  allowed  to  stand   with  occasional   agitation  for 
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lialf  an  hour  and  filtered.  The  precipitate  thus  produced 
may  be  washed  with  a  cold  saturated  solution  of  zinc 
gnlphatej  a  preferable  method  being,  however,  to  weigh  the 
liquid  containing  the  precipitate,  pass  through  a  dry  filter 
and  weigh  the  tiitrale.  The  subsequent  result,  derived  from 
the  portion  of  the  filtrate  thru  obtained,  is  then  calculated  to 
the  total  weight  of  the  liquid.  This  method  of  precipitation 
with  zinc  sulphate,  due  to  Homer,  removes  all  the  proteids 
,  ii  ep|  peptone.  The  filtrate  is  then  acidulated  with  hydro- 
chloric  acid,  and  treated  with  excess  of  bromine  water  :  the 
mixture  is  stirred  to  cause  the  yellowish  precipitate  to 
aggregate,  allowed  to  -land  for  half  an  hour,  then  decanted 
through  a  plug  of  glass  wool  covered  with  pulped  asbestos, 
fitted  it:  a  cylindrical  funnel.  The  precipitate  adhering  to 
the  sides  of  the  beaker  is  washed  with  cold  water,  the 
washings  being  poured  through  the  filter. 

The  contents  of  the  filter  tube,  with  the  plug,  are 
returned  to  the  beaker,  and  the  whole  decomposed  with 
of  sulphuric  acid  and  treated  bv  Gunning's  modifica- 
tion of  Kjeldahl's  method  for  the  determination  of  nitrogen. 
Where  Kjeldahl'-  method  cannot  be  conveniently  employed, 
the  precipitate  obtained  by  bromine  may  be  dissolved  in  hot 
97  per  lent,  alcohol,  the  solution  evaporated  to  dryness  at 
100°  C,  and  the  residue  weighed.  The  albumoses  may  be 
deduced  from  the  nitrogen  found  in  the  zinc  precipitate, 

after  washing  with  saturated  solution  of  zinc  sulphate. 

—J.  O.  B. 

Morphine  in  Ojuum,  Estimation  of.  C.  Montemartini  and 
I).  Trasciatti.  Ga/..  chim.  ital.  27,  [8],  302—3:15; 
Chem.  Centr.  1897,  2,  [25],  1164. 

10  BBJtS.  of  powdered  opium  (dried  at  100  C.)  are  niacc- 
I  for  1  hour  with  90 — lou  c.c.  of  a  20  per  cent,  sodium 
chloride  solution,  and  the  solution  is  filtered.  The  residue  is 
again  triturated  with  Go  e.e.  of  the  sodium  chloride  solution 
and  then  filtered  through  the  same  filter,  this  process 
being  repeated  until  the  filtrate  appears  colourless,  or  until 
a  few  drops  give  no  colour  reaction  with  I'roehde's  solution. 
The  united   filtrates  are  evaporated  by  means  of  gentle  heat 

and  with  frequent  stirring,  -o  that  a  fine  powder  is  left. 

This  is  exhausted  with  about  300 — 350  c.c.  of  absolute 
alcohol  in  small  portions,  until  a  fresh  portion  of  the 
alcohol  gives  no  longer  the  reaction  with  Proehde's  reagent. 

ri-'rcii  bile's  reagent  is  a  freshly  prepared  solution  of 
0  01  grm.  of  -oclniin  molyl'date  in  1  c.c.  of  concentrated 
sulphuric  acid.]  The  alcoholic  extract  is  now  evaporated 
to  dryness  and  the  residue  covered  with  15  c.c.  of  water, 
that  has  been  rendered  faintly  alkaline,  and  allowed  to  stand 
lor  1!  I  hour-.  The  precipitate  i-  then  collected  on  a  tared 
tiller,  washed  with  wat  r  containing  morphine,  until  the 
runnings    arc   colourless,  and   lien    dried    at    100    C.     The 

paper  ami  the  precipitate  are  then  placed  in  a  separating 
vessel  and  repeated]]  extracted  with  chloroform,  till  u  few- 
drop-  of  the  latter  give  no  cloudiness  on  ei  aporating,  taking 
up  with  hydrochloric  scid,  and  treating  with  caustic  soda. 
Finally  the  cblorofonnic  solution  is  evaporated  to  dryness 
and  the  residue  dried  at  100  C.  and  weighed.  This  method 
lakes  I  days,  but  the  authors  are  seeking  to  modifj  it,  in 
or,;,  i  to  shorten  the  time  occupied  in  carrying  it  out. 

i  id  .hi  examination  of  ib.  different  methods  foi  estimating 
morphine  in  opium,  it  was  found  thai  the  above  method, 
and  those  of  Pergor  and  Bqnfbb  (Epbemeris,  1889  and 
following  Nos  i,  gave  the  best  and  most  nt  results; 

the  volumetric  methods  were  found  to  be  wholly  unreliable. 

—  A.  8. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Graphite  in  Siberia.     1!    Helmhacker,     Eng.  and  Mining 

.1.  1897,  64,    -' 
Tim    mosl  important  deposits  of  graphite  in  Siberia  occur 

(I)  on    the    I'"  .   Bituated    in   tin     mountains  of 

I  oonkinsk,   in  1 oi    1 1  kutsk  ;    fa)   in   the 

district  of  Tourookhansk,  in  the  northern  portion  of  the 
government  of  ITenisseisk  j  and  (8)  in  the  eastern  part  of 
the  K  i re. In/  steppes  iii  the  foothills  of  the  Tarbagatat. 

Bogodol   mountain  deposit    presents    several   large 
vein  like  pockets  in  a  heavj  bedded  ..-■  in  syenite 


and  in  crystalline  limestone  ;  the  pockets  are  sometimes 
25  m.  thick.  The  mine  opened  by  Aliber,  the  discoverer  of 
the  deposit,  has  been  worked  since  1S56  under  the  name  of 
the  Mariinski  mine ;  and  from  the  indistinctly  defined 
graphite  body,  about  1650  tons  have  been  prepared  for 
working.  When  the  first  deposit  was  exhausted,  few 
attempts  were  made  to  discover  others,  and  the  claim  being 
deemed  unworthy  of  further  investigation,  the  mine  was 
closed.  The  present  limited  output  is  obtained  by  hand 
picking  from  the  old  workings.  The  chief  difficulty  is  that 
of  transport.  An  analysis  of  the  Bogodol  graphite  bt 
Pouzirevsky  and  Koutorgo  showed  84  to  90  per  ceut.  of 
carbon,  with  10  to  15  per  cent,  of  silicious  ash.  The 
Tourookhansk  deposits  occur  embedded  in  clay  slate; 
they  show  a  slaty  or  radiated  texture,  and  it  is  probable 
that  the  layers  of  graphite  are  in  some  places  the  result  of 
the  alteration  by  heat  of  the  coal  of  the  Jurassic  formation 
In  1861,  when  the  deposit  on  the  bunks  of  the  Kooreika 
river  was  discovered,  70,000  ponds  of  graphite  were  ex- 
tracted; 2,ooo  pouds  were  exported  in  1877,  and  in  1891, 
about  H'.Oiiu  pouds  were  taken  out.  The  graphite  obtained 
has  been  stated  to  be  better  than  the  Ceylon  graphite,  and 
to  be  equal  in  quality  to  the  I  umberland  variety.  The 
deposits  at  Tarhagatai  rank  among  the  richest  and  most 
promising  in  the  world,  but  the  production  is  variable. 
there  being  no  shipment  at  all  in  some  years.  The  gi 
production  look  place  in  1875,  when  ltv'ioo  pou 
kilos.)  were  exported  (see  also  this  Journal,  1896,  800), 

—A.  S. 

Strontium  Sulphide,  Phosphorescent,  Production  of,  from 
Strontium  Sulphite  and  Thiotulpkate.  J.  It.  Mourelo. 
(  omptes  Bend.  1898,  126,  4'-0 — 123.  (See  also  tin- 
Journal,  1898,  189.) 

PbOSF i  -mm  sulphides  have  already   been  obtained  by 

Forster  (Poggendorfl  Annalcn,  133,  94)  from  strontium 
thiosnlphatc  and  sulphite.  Going  over  the  same  ground, 
the  author  finds  that  these  -alt-,  although  completely  con- 
verted into  sulphate  when  strongly  ignited,  are  decomposed, 
lUtiously  heated,  into  SrS,  SrS( ),,  and  free  S  (in  the 
case  of  the  thiosulphate).  The  products  exhibit  yellow- 
green  and  blue-green  phosphorescence  respectively,  the 
intensity  being  proportionate  to  the  percentage  of  Bel 
present  (maximum,  14 — IS  per  cent.V     Bj   the  addition 

of    alcohol    to    mixed  solutions  of  SrCl)  and    Nu  >  I  I 

crystalline  precipitates  of  the  corresponding 
strontium  salts,  intimately  mixed  with  Bodium  chloride, 
are  obtained.  These  impure  salts,  when  ignited  at  a  bright 
red  heat  for  some  hour-,  are  decomposed  in  the  same  wsa 
as  the  pure  -alt-  at  a  lower  temperature,  yielding  fused 
white  masses,  which,  when  coarsely  powdered,  become 
strongly  phosphorescent  (yellow-  ami  blue-green  as  before) 
after  a  short  exposure  to  daylight.  A  mixture  of  the  impure 
strontium  salts  behaves  similarly.  The  strontium  - 
(13  per  ceut.)  present,  is,  however,  gradually  oxidised  on 
exposure  to  the  air.  and  the  products  finally  become  inert, 

—11.  T.  P, 

Ozone,  Experiments  with.     M.  Otto.     Ann.  Chim.  Phys. 
13,  [7],  77—  1  II  :  Chem.  Centr.  1898,1,  [S],  807. 

As  a  result  of  a  number  of  experiments  with  regard  to  Iks 
construction  of  the  producers,  tension  of  current,  distance 
between  electrodes,  &c,  the  author  concludes  that  the  yield 
of  ozone  is  proportional  to  the  number  of  periods  of  the 
alternating  current  emploj  ed. 

The    action    of   ozone   on    several    organic    bodies    was 
examined.     From  methane,  formaldehyde  and   form 
were  obtained,  and  from  ethylene,  acetaldchydi 
add,    but    there   was  no    production  of   alcohol  or  . 
Ozone  reacts  with  acetylene,  developing  both  heal  and  light, 
sometimes  with  explosive  violence.     Benzene 
ben/en,  "((',11  it  i.     Eugenol,  -alio],  estragol,  and   their 
oi  responding  aldehydes.  Thus,  isoi 

yields   vanillin,    isosafrol,  and    pi] oaf     Alcohol-   read 

bin  slightlj  with  ozone,  forming  usually  the  con.  spending 
aldehydi  -    and    amis ;    phenols     also    arc    onlj 
attacked.       Aniline     gives    quinonc    and    azobenzene,    and 
p-toluidine  gives  azoi  \    S. 
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Ammonia  and  Hydrochloric  Acid,  Reaction  between  Dry 
and  the  Vapour  Density  of  Dry  Ammonium  Chloride. 
S.  Gutmann.  Annalen,  1898,  299,  [3],  267. 
Baker  has  stated  (this  Journal,  1894,  767 — 76S)  that 
perfectly  dry  ammonia  doea  not  combine  with  perfectly  dry 
hydrochloric  acid  gas,  and  also  that  dry  ammonium 
chloride  volatilises  undissociated  at  360°  C.  The  author 
has  repeated  Baker's  experiments,  using  apparatus  which 
is  said  to  have  offered  greater  guarantees  for  perfect  dry- 
ness, than  the  apparatus  used  by  Baker,  but  he  is  unable 
to  confirm  the  results  of  the  latter.  He  found  that 
the  most  thorough  drying  of  the  gases  did  not  prevent 
their  chemical  union,  although  it  rendered  the  reaction 
slower  and  less  energetic.  Baker  stated  that  the  ammonia 
and  hydrochloric  acid  may  be  completely  dried  over 
phosphoric  anhydride,  if  they  are  previously  dried,  the 
former  over  burnt  lime  or  by  Stas's  mixture  of  the  oxides 
of  copper  and  potassium,  and  the  latter  by  passing  through  a 
series  of  flasks  containing  concentrated  sulphuric  acid. 
The  author  found,  on  the  contrary,  that  it  is  impossible  to 
dry  the  gases  unaltered,  over  phosphoric  anhydride,  as  am- 
monia is  rapidly  and  hydrochloric  acid  slowly  absorbed  by 
that  substance,  if  the  gases  had  been  carefully  dried  before- 
hand. The  absorption  of  hydrochloric  acid  takes  place  so 
slowly  that  it  may  be  dried  over  phosphoric  anhydride,  hut 
for  drying  the  ammonia,  Stas's  mixture  should  be  used. 

Finally,  the  author  found,  on  estimating  the  vapour 
density,  and  using  a  somewhat  modified  form  of  Victor 
-Meyer's  apparatus,  with  anthraquinone  as  the  heating 
agent,  that,  in  opposition  to  Baker's  results,  dry  ammonium 
chloride  actually  dissociates  at  280°  C. — A.  S. 

Glycerin  and  Dioxyacetone,  A  New  Total  Synthesis  of. 
O.  Piloty.  Ber.  30,  [19],  3161—3169. 
Henry  (Bull.  acad.  beige,  3,  [30],  25)  showed  how  nitro- 
isobutylglycerin,  (CH,.OH):tC.NOo,  might  be  synthetically 
prepared  from  formaldehyde  and  nitromethane.  Starting 
from  this  nitro  compound,  the  author  formed  the  hydroxyl- 
amine  compound  (CH.,.OH)3C.NH.OH,  which,  by  the 
action  of  mercuric  oxide,  he  transformed  into  the  oxime  of 
dihydroxyacetone  [(CH,,OH).C:N.OH],  and  from  this,  by 
the  action  of  bromine  in  aqueous  solution,  obtained  the 
pure  crystalline  dihydroxyacetone — 

2(CHo.OH).:C:N.OH  +  2Br2  +  H.,0  = 
2(CH,.OH).,CO  +  N„0  +  4Hlir. 

Dioxyacetone  has  a  sweet  taste,  is  extremely  soluble  in 
cold  water,  readily  soluble  in  hot  alcohol,  less  so  in  hot 
acetone,  hardly  soluble  in  hot  ether,  and  insoluble  in 
petroleum  spirit.  When  dried  in  vacuo  over  sulphuric  acid, 
it  melts  between  68"  and  75°  C. — a  variation  which  the 
author  attributes  to  polymerisation  changes.  It  forms  an 
osazone,  melting  at  132°  C,  and  reduces  Folding's  solution 
strongly,  even  in  the  cold.  It  is  unfermentable  by  beer 
yeast.  On  treating  dihydroxyacetone  with  a  solution  of 
aluminium  sulphate,  cooling  the  liquid  to  zero,  and  adding 
sodium  amalgam,  it  is  reduced  to  glycerin. 

The  author  regards  dihydroxyacetone  as  the  triose  which, 
in  the  formation  of  fructose,  furnishes  the  ketcse  group. 
He  suggests  that  if,  as  is  held  by  von  Baeyer  and  others, 
formaldehyde  is  to  be  regarded  as  the  first  assimilation 
product  when  carbon  dioxide  is  absorbed  by  plants,  and 
the  sugars  produced  by  condensation  of  this,  the  formation 
of  fructose  may  be  explained  on  the  assumption  that  in  the 
condensation  of  the  formaldehyde  both  the  trioses,  glycer- 
aldehyde  and  dihydroxyacetones,  are  formed  as  products 
of  intermediate  stages,  and  that  the  fructose  is  the  product 
of  the  condensation  of  these — 

CH,(OH).CH.(OH)CH.O 
Glj  "eraldehyde. 

CH.:(OH).CO.CH,OH 

Dihydroxyacetone. 

=  CrL(OH).CH.(OH).CH.OH 

CH.(OH).CO.CH„.OH. 
— C.  A.  M. 


Ammonia  Derivatives,  Oxidation  of,  by  Soil  Ferments 

;   E.  Demoussy.     Coraptes   Rend.  189S,  126    [3],  253 25G. 

Methvlaminb  is  converted  by  soil  organisms  first  into 
ammonia  and  then  into  nitrous  and  nitric  acids.  Trirne- 
tbylamine  is  oxidised  more  slowly ;  ammonia  could  be 
detected  after  1 3  days,  but  the  carbon  was  not  completely 
'  oxidised  in  18  days.  The  slowness  of  the  change  is  attri- 
buted partly  to  the  greater  complexity  of  the  molecule,  as 
compared  with  monomethylamine,  and" partly  to  its  injurious 
effect  on  the  microbes.  As  no  monomethylamine  could  be 
detected,  it  is  assumed  that  all  three  methyl  groups  are 
simultaneously  attacked. 

Aniline  yielded  ammonia  in  18  days  in  verv  dilute  solu- 
tions ;  in  stronger  solutions,  ammonia  could  not  be  detected 
for  two  months.  Pyridine  was  oxidised  still  more  slowlv, 
and  it  was  difficult  to  detect  ammonia  owing  to  nitrification' 
although  the  latter  was  also  retarded  by  the  poisonous' 
effect  of  the  still  untransformed  base.  Quinoline  yielded 
some  ammonia  after  four  months. 

Contrary  to  what  was  expected,  the  results  ''ndicate  that 
even  amines  must  he  converted  into  ammonia  before  nitri- 
fication can  take  place.  The  more  complex  the  substance, 
the  longer  the  time  necessary  for  its  oxidation.— N.  H.  J.  M. 

Glucose,  The  Action  of  Benzhydrazide  on.  G.  Pinkus. 
Ber.  1898,31,  [1],  31— 37. 
Davidis  (Ber.  29,  2310)  described  a  class  of  bodies  which 
he  called  benzhydrazides,  which  he  obtained  by  acting  on 
sugars,  in  alkaline  solution,  with  benzhydrazide.  The  author 
was  led  to  re-examine  this  reaction  and  finds  that  the  pro- 
duct is  really  a  mixture  of  the  benzylosazones  of  glyoxal 
and  methyl  -  glyoxal.  As  these  bodies  have  no?  been 
previously  described,  he  prepared  them  synthetically  and 
found  them  to  agree  in  every  respect  with  the  bodies 
obtained  from  glucose.  He  explains  the  presence  of  glyoxal 
in  the  products  of  the  action  of  alkali  on  glucose,  as  an 
intermediate  product  between  glycerin-aldehyde  and  lactic 
acid,  which  latter  is  known  to  be  a  product  of  the  reaction. 
In  the  presence  of  the  hydrazine,  the  sparingly  soluble 
compound  of  glyoxal,  is  precipitated. — A.  L.  S. 

Tartrates,  A   New  Ferment    of:   Bacillus     Tartricus.     L. 
Grimbert  and   L.  Ficquet.     J.   Pharm.   Chim.    1898     7 
97—100.  ' 

This  energetic  ferment  of  calcium  tartrate  is  a  small  bacillus 
1 — 2  m  long,  with  active  movements  capable  of  anaerobic  or 
aerobic  life,  but  more  active  in  the  latter  condition.  It  attacks 
many  carbohydrates — glucose,  lactose,  maltose,  saccharose, 
dextrin,  and  mannite  among  others.  The  products  of 
fermentation  of  calcium  tartrate  are  acetic  and  succinic 
acids,  hydrogen  and  carbon  dioxide.  The  decomposition  of 
ammonium  tartrate  produces  the  two  acids  without  evolution 
of  gas.— A.  C.  W. 

Benzene,   A   Combination   of  Phosphoric  Anhi/dride  with. 

H.  Giran.  Comptes  Rend.  1S98,  126,  [8],  592—593. 
The  author  treated  benzene  (3  parts)  with  phosphoric 
anhydride  (2  parts)  in  a  sealed  tube  at  110"— 120°  C.  for 
four  to  five  hours.  A  solid  brick-red  substance  was  formed, 
which  dissociated  rapidly  in  the  air ;  it  could,  however,  be 
preserved  in  an  atmosphere  of  benzene.  Water  decomposed 
it  into  benzene  and  phosphoric  acid.  An  alcoholic  solution 
slowly  attacks  barium  carbonate,  a  gelatinous  mass  being 
formed.  The  same  result  is  obtafned  if,  instead  of  barium 
carbonate,  an  alcoholic  solution  of  barium  ethylate  be 
added  until  the  liquid  becomes  neutral.  This  white  salt, 
when  washed  with  alcohol  and  dried  over  caustic  potash, 
was  soluble  in  water.  When  dried  at  110° — 120°  C.  it 
gave  numbers  on  analysis  agreeing  with  the  formula 
^VHjFgOooBa;.  The  acid,  which  is  called  benzenetetradi- 
metaphosphoric  acid,  results  from  the  union  of  1  molecule 
of  benzene  with  4  of  phosphoric  anhydride. — J.  L.  B. 

Chloroform  :  Do  Inhalations  give  rise  to  the  Presence  of 
Carbonic  Oxide  in  the  Blood .'  L.  de  Saint-Martin. 
Comptes  Rend.  1898, 126,  [7],  533—536. 
The  author  combats  the  statement  of  Degrez  and  Xicloux 
(Comptes  Rend.,  Dec.  6,  1897)  that  the  carbonic  oxide 
obtained  by  them  to  the  extent  of  5  c.c.  per  litre  from  the 
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blood  of  animals  narcotised  with  chloroform,  wan  due  to  the 
action  of  that  anaesthetic,  Experimenting  with  Ihe  blood  of 
animals  which  had  been  treated  by  chloroform  inhalati 
and  with  normal  blool,  it  was  found  by  the  author  that  both 
afford  minute  traces  of  carbonic  oxide  varying  in  extent 
from  0-88  to  0-2  per  eei  '  by  volume.  This  is  not  con- 
sidered to  be  a  normal  COI  -titueut  of  the  blood,  but  is 
regarded  as  being  derived  from  the  action  of  an  organic  acid 
i   normal  »  I    that  fluid,  the   liberation  being 

igous    to    that   of  the  formation  of   traces  of  carbonic 
oxide  observed  in  the  determination  of  oxygi  a  by  mi 
of  alkaline  pyrogallatee.     In  these  experiments  the  author 
■Icterminod  the  amount  of  carbonic  oxide  bymeansof  the 

-I troscopic  method,  and  bj  the  direct  absorption  oftbi  gas 

with  cuprous  chloride, previonslj  described  f(  mpl  liend. 
119,-       J.O.  B. 

Mercurous   Iodide,  Amorpkout  t   The  Colour  of .     Maurice 
Franc  is.     .1    Pharm.  <  'him.  1897,  6,  [12].  529— 5SS. 

<  in  precipitating  merenrons  nitrate  with  solution  of  potas- 
sium iodide  m  the  presence  of  free  nitric  acid  and 
excess   of   the   merenrons    salt,    the    resulting   precip 

irons   iodide  in   an   amorphous 

lition.      The  colour  ol  this  i-  bright    chrome   yellow. 
lo  ensure  the  completion  of  the  reaction,  the  precipitate 

fl  in  contact  with  the  solution  for  24  hours,  in  the 
dark,  with  occasional  agitation;  it  is  then  collected  and 
dried  it  50  I  .  in  the  dark.  Analysis  shows  this  to  be 
pure  mercurous  iodide,  Ilg.C.  The  prevalent  opinion  has 
been  that  the  colour  of  pare  merenrons  iodide  should  be 
owish-green,    and    the    name    "green    iodide"    is   an 

pted  synonym  for  the  preparation.  The  author -bow- 
that  this  is  inaccurate;  the  colour  of  the  pure  compound 
being  bright  yellow,  the  green  tint  observed  in  c.  mmercial 
samples  of  the  iodide,  and  in  that  prepared  by  the  official 
process  of  the  Codex,  by  triturating  together  merenrj  and 
iodine,  is  due  to  the  pre-enee  of  uncombini'd  mercury, 
further,  on  triturating  a  little  mercury  with  pure  yellow 
mercurous  iodide,  a  greenish  mixture  is  obtained,  similar  in 
ill  respects  to  the  official  article.  Bj  subjecting  I 
gri  en  samples  to  the  action  of  dilute  nitric  aoid  (20  gnu-,  of 

i  i  M  acid  in  80  grms.  of  water),  they  may  1 iverted  into 

rhe  pure  yellow  iodide  bj  the  removal  of  the  fret   mi 

ury. — J.  ( ).  B. 

PATENT. 

Pi   ,  .    .      i:,,ll,  i     Compnition    and    tin     like,  Impts  in. 
W.  .1.  .1.  Hawkins,   London.     Eng.   Pat.  1442,  Jon.   19, 

I'm    inventor  claims  that,  bj   the  addition   of  powdi 

to  Ihe   ordinarj    roller   compositi a    material    is 

produced  which  is  far  less  susceptible  of  change  under 
varying  atmospheric  conditions,  it  i-  paid  to  be  practi:all) 
impervions  to  moisture,  not  affected  by  heat,  and  exceed- 
ingly tough.  His  formula  is :  —  Glue,  3 j  lb.  j  water,  i  lb. 
(about);    glycerin,   Bj   lb. i    sngar,    :>  |    lb.;  mica    (finelj 

powdered  ,  8  oz.     The  modified  c p  lo  b« 

equall]    applicable  to  the  manufacture   ol   the  well  known 
printing  surface*.—  1".  II    I.. 


i\t\a  Sooltsf. 


I'm      \  i;i:  \\..i  mi  m   OF  ATOMS  in  Space.      By  J.  H.  van 

'i    llmi      Sec 1   revised  and  enlarged   Edition,  with  a 

l'i.  in.  e  lo  Prof.  Jon  inm-  Wi-i  i'  >  m  -.  and  an  Appen- 
dix, nistrj     among    Inorganic  Substances,  by 

Al  l  ui  D  W  l  i:m  e,  Prol  I    lalui-ln    at   th(    I 

-iiy  of  Zurich.  Translated  and  edited  b)  Arnold 
Kit. "hit.  Longmans,  Green,  and  Co.,  89,  Paternoster 
Row,  London!    ''•"   ''   New  fork  end  Bombay,     1898, 

I'...  i 

Smau  Bvo  volume,  containing  prefaces  to  first  and 

edition-,  table  ol  conti  nts,  introduction,  and 

tilling  1!  185  to  199  being  devoted  to  Prof . 

Appendix    on    '  Si chemical    I  omerism    of 

ompoonds."    The  work   closes  with  ;,  copious 
ibetical  index. 


The  nature  of  the  subject-matter  and  its  classification 
may  be  judged  of  from  the  following  summary  : — Stereo- 
.  mimi-iki  05  Carbon.  I.  The  Asymmetric  Carbon 
Atom.  II.  Division  of  the  Inactive  Mixture.  Temperature 
of  Conversion.  III.  Compounds  with  several  Asymmetric 
Carbon  Atoms.  IV.  Determination  of  the  Position  of  the 
Radicals  in  Stereomers.  V.  The  L'nsatnrated  Carbon 
Compouuds.  VI.  King  Formation.  VII.  Numerical 
Value  of  the  Rotatory  Power.  Stereochemistry  ><r 
NiiK'i  ,K\  (  Yimi-iii  M-.  I.  Trivalent  Nitrogen.  II.  Com- 
pounds containing  I'eiitavalent  Nitrogen. 

The   work    is  illustrated  with   19  geometric  figui 
graphic  renresentation. 

lIvMOai    K      ON       1  I  IK       WilUKMLN-       I  'i.M  I'KNS  ITtON       ACT. 

1897.  With  approved  Schemes  of  I  ompensation  ;  Statutes 
referred  to;  Notes  on  Accidents.  Negligence,  and  Mis- 
conduct ;    Employers'  and  Workmen's  Liability  :   Actions 

I  ndependeni  of  the  Act ;  Arbitration  •.  Forms  of  Notices  : 
l.i-i  of  Stamp  Duties;  Official  Form  of  Application  for  a 
(  ontraeting-out  Certificate,  &C.  :  together  with  the  Prin- 
cipal F.\I'I.\nati>ky  Rbvarks  of  the  Lord  Chancellor, 
Lord  Berschell,  the  Home  Secretary,  the  Colonial 
tary,  the  Attorney  Gen  ral,  Mr,  Asquith,  and  other 
Statesmen,  Bj  M.  Robrrts-Josbs,  Bsrrister-at-Law, 
of  Cray's  Inn  and  the  South  Wale-  Circuit,  &o., 
Western  Mail,  Limited.  Cardiff,  and  B2,  IT.  it  Street, 
London.     189«.     Price  !s.  64. 

Comnm  i-  »i-h  prefaces  to  the  1st  and  5th  editions,  li-t 
of  Statutes  referred  to,    Table  o'   Contents,  Table  of  Cases, 

Introduction  andtevt  filing  65  pages.  An  Alphabetical 
Index  en  I-  the  work.  The  matters  treated  of  arc  as 
follows  : — 

The  Workmen'-  ( lomponsation  Act,  1  897,  I  -'ir>t  Schedule, 
ad  Si  hedule,  Personal  Injuries  bj  Accident.  Serious 
and  Wilful  Mi-conduct.  Liability  of  Workmen.  Acl 
Independent  of  this  Act.  Schemes  of  Compensation. 
Model  Rules  Appendix  \.  statutes  referred  to  in  the 
Act.     Appendix  B.-    Forms,  Stamp  Duties,  &c. 

I    in   HJSCU    i  l.  ll\.-.  ill  -    Ki  la  1:1.11:11  M.        l.ehersichtlicher 

Bericht     liber   die    S'eucsten    Erfindungen,    Fortschritte 
und   Verbesserungen   auf  dem   Gebiete  der  techniscl 
uml  industriellen  Chemie,   mil    Ilin  > 
Apparate  und  Litcratur.      Herausgegeben  von  Dr.  Iain 
JacOBSEN.      36.  Jahrgnng.       1897.       Zweites     Halbjahr. 
Lr-te  II. otic.      Mil  in  lruckten  lllustrationeti. 

I;.  Gaertner's  Verlagsbuchhandlung,  Hermann  Hey- 
febler.  Schom  ibergerstrasse  26,  Berlin,  S.W,  H.  Grevel 
and  (  o..  S3,  King  Street,  Covenl  Garden,  London, 

THIS  number,  for  the  second  half-year  of  1W7,  and  the 
first  half  thereof,  treats  of  the  follow  i;;g  subjects  of  Apple  J 
Chemistri  :— Building  Material-,  Cement-,  Artificial  Stone 
Dyestuffs,  Dyeiug  nud  Calico  Printing,  and  Coal-tar  Pro- 
ducts. Pat-.  (  lils,  Illuminating  and  Heating  Mat.  rid-. 
Fermented  Liquors,  Tanning,  Leather  and  Glue  Manufac- 
ture. Textiles,  Glass  and  Earthenware.  Wood  aud  Horn, 
India-rubbet  and  Gutta-percha.  Cements  and  Adhi 
l.ak.-.  Varnishes,  and  Paints.     Metal-. 

No/ioM    oi    Avium    ClIIMICA    i     CennI    sum.'    Axui-i 

i.i  i  i  i    A.  ...  i    Pdtabim.     Del   Dott.  Icilid  Gcai 
■r.lin   di  (  himica  Faruiaceiiti 

in  ll.i     I:      I'nivei  si tii     di     Torino.       L'nione    Tipo 

I  hi  ii..   \  ia    Carlo    Vlberto   33.     1898      P 

Lit 
A  -i-ii  m  ol   Qualitative  Chemical  Analysis,  followed  by  •• 
System   of   Analysis   of    Potable    Water-.      The   work   i- 
divided  into  six  principal  parts,  appropriated  as  folio 

General    Methods :— Pari    I.   Special    Reactions  of  the 
various  I  -l.  in.  nt.iM  Bodies  aud  their  Compounds.     Part  II. 
Systematic    Methods,     Tables  and   Tubulated    Schen 
Analysis,  I.  to  XVII.,  and  A.  to  C.     Elementary  Outline! 
of  Microehemical  Analysis,     Part  111.  Outlines  of  M 
for  tin-  Analysis  ol    l'.."tab:..  Waters.      The  "ork  i>  ol 
-io  sixe,  contains    169  pages  of  subject-matter,  illustrated 
with  123  well-executed  engravings. 
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Nozioni  di  Zoochimica.  Del  Don.  Icn.io  Guareschi. 
Professore  ordin.  di  Chimica  Farm,  e  Tossicolog.  nella 
R.  Universita  di  Torino.  Unione  Tipografico-Editrice, 
Turin,  Via  Carlo  Alberto  33.     1 S98.     Price,  Lire  7 .  50. 

A  system  of  the  outlines  of  Animal  Chemistry.  The  work, 
like  the  preceding,  is  of  large  8vo  size,  and  contains  intro- 
duction, 258  pages  of  subject-matter,  illustrated  by  104 
excellent  wood  engravings,  and  followed  by  a  table  of 
contents,  index  of  illustrations,  and  alphabetical  index  of 
subject-matter.  The  text  is  subdivided  as  follows  : — First 
Part.  I.  Constituents  of  the  Animal  Organism. 
Cases.  Water.  Solid  Mineral  Substances,  and  Compound 
Organo-raineral  Substances.  II.  Albuminoids  or  Albu- 
SaiNOTTS  Substances  and  their  Immediate  Derivatives. 
i.  True  Albuminoids,  ii.  Proteids,  &c  iii.  Fermentation- 
Albuminoids,  &c,  &c.  III.  Nitrogenous  Non-Albu- 
iuinoid  Compounds.  IV.  Non-Nitrogenous  Substances. 
StecosD  Part.  (  Irc.ans.  Secretions  and  Animal  Fluids 
•of  the  Organism.  I.  Blood,  &c.  II.  Tissues,  Bones,  &c. 
III.'  Clauds  and  Digestive  Fluids,  &c.  IV.  Urine,  Sedimen- 
tary Matters,  and  Urinary  Calculi.    V.  Auinial  Concretions, 

Chemical  Analysis  of  Oils,  Fats,  and  Waxes,  and  op 
the    Commercial    Products     Derived     therefrom. 
Founded  on  Benedikt's  Second  Edition  of  "Analyse  der 
Fette."      By    Dr.    J.    Lewkowttsch,    F.I.C.,    F.C.S. 
Second    Thoroughly    Revised     and    Enlarged    Edition. 
Macmillan    and   Co ,  Limited,  London    and  New   York. 
1898.     Price  25.?. 
It  is  announced   that  the  subject-matter  of  Chapters  I.  to 
VIII.  of  the  first   edition   of  this  work,  has  been  entirely 
re-arranjred,  amplified,  and  re-written  in  framing  this  second 
edition.     Separate  chapters  have  been  assigned  to  the  sub- 
jects of  the   Saponification   of  Fats  and   Waxes,  and  the 
Chemistry  of  Resin.     Special  attention  has  also  been  paid 
to  Chapters  IX.  to  XII ,  and  nearly   all  the   tables  therein 
have   been    either   re-cast   or   enlarged.      Ample  footnotes 
furnish  references  to  various  sources  where  new  methods  or 
new  lines  of  research  have    appeared,    likely   to   lead  to 
extended  knowledge,  and  these  footnotes  refer  in   the  firs* 
instance,  it    is  announced,  to   the   pages  of  this  Journal. 
The  work   is   one  of  822   pages,  illustrated  with  18   wood 
engravings,  and   terminating  with  a  copious  alphabetical 
index  of  subject-matter,  the  1st  edition  containing  (573  pages 
and  42  illustrations. 


The  subject-matter  is  subdivided  as  follows:— I.  Physical 
and  Chemical  Properties  of  Fats  and  Waxes.  II.  Their 
Saponification.  III.  Constituents.  IV.  Determination  of 
Foreign  Matters  of  a  Non-Fatty  Nature,  and  Preparation  of 
the  Fatty  Substance  for  Analysis.  V.  Physical  Methods 
of  Examining  Fats  and  Waxes.  VI.  Chemical  Methods 
of  Examining  them.  (i.)  Ultimate  Analysis,  (ii.)  Quali- 
tative Examination,  and  (iii.)  General  Methods  of  Quan- 
titative Analysis.  VII.  Detection  aud  Quantitative 
Determination  of  Unsaponifiable  Matter  in  Fats  and 
Waxes.  VIII.  Detection  and  Quantitative  Determination  of 
Resin.  IX.  Application  of  Physical  and  Chemical  Methods 
to  the  Systematic  Examination  of  Fatty  Oils  and  Liquid 
Waxes.  X.  Application  of  Physical  and  Chemical  Methods 
to  the  Systematic  Examination  of  Solid  Fats  and  Waxes. 
XI.  Description  of  Natural  Fats  and  Waxes  :  Methods  of 
Examining  them  and  Detecting  Adulterations.  XII.  Tech- 
nical and  Commercial  Analysis  of  the  Haw  Material  and 
Products  of  the  Fat  and  Oil  Industries.     XIII.  Examples. 

A  special  and  valuable  feature  of  the  work  is  to  be  found 
in  the  German  and  French  equivalents  which  are  given  of 
the  English  technical  terms  for  the  various  Oils,  Fats,  and 
Waxes.  Thus,  the  advantage  of  a  Techuical  Glossary  of 
this,:-  terms  in  the  three  languages  is  afforded  for  the  reader 
— an  advantage  not  to  be  found  in  the  use  of  an  ordinary 
dictionary. 

The  author  announces  that,  in  the  issue  of  a  future 
edition,  he  has  under  consideration  the  advisability  of 
adding  a  further  chapter,  to  be  devoted  to  the  subject  of 
"  Reagents,"  and  "A  Series  of  Tables  frequently  required 
in  the  Laboratory." 


Crane  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

France. 

Modification  of  Duties  on  Lead,Sre. 

Bil.  of  Trade  J.,  March  189?,  313. 

The  Journal  Officii'/  contains  a  Presidential  Decree  pro- 
mulgating a  law  for  the  modification  of  the  duties  of  the 
minimum  tariff  on  lead,  &e.,  as  follows  : — ■ 


No.  in 
the  Tariff. 


bead,  &e. 


22      -J 


239        £ 
225  to 


866 
2G2 
2B6 

371  6m 
308 

SOS  5m 

57i'> 
$76  bis 


Ores,  Malt,  and  Sc  iri  I  of  all  sorts. 

SO  per  cent,  of  metal,  or  less PerlOO  kilos. 

Mi  >iv  than  30  per  cent,  of  metal ....  ., 

Argentiferous  (containing  2.".  grins,  and  more  ol 
silver  for  every  100  kilos,  of  lead). 
*  .  fNon-argentiferous   (containing  less   than  23 
gj*  I     grins,  of  silver  per  100  kilos,  of  lead)  :  — 
_-  i  (a.)  From  countries  where  argentiferous  „ 

T1-7  '  leads  are  free  of  export  duty. 

5--!        (o.)  From  other  countries 1 „ 

—  ** 


Alloys  of  antimony  in  tbe  rough 

beaten  or  rolled 

Filings  and  old  scrap 

Minium    

Litharge  and  other  oxides 

.Salts   ol    lad.    and    chemical    products 
distinguished. 


New  Tariff. 


Old  Tariff. 


General. 


Minimum. 


Minimum. 


of   a    lead    base,  not 


Acetate  Of  lead 

Carbonate  of  lead 1 ............... .  ' 

t  hromate  of  lead I 

Pyrolignite  of  lead ..!.!!.............,... 

Green  colours  from  the  mixture  of  chromate  of  lead  and  Prus- 
sian blue. 

Carbonate  of  lead,  which  has  undergone  a  preparation  similar 
to  colours  mixed  with  oil. 

Filling  and  other  manufactures  of  lend  of  all  sorts 

Electric  accumulators 


Francs. 
Free 
3'UO 


4  'Oil 
I'll.) 


?-oo 

7'im 

-foil 

8-5(1 

8'75 

5       ad  val.  plus 

2  to  frs.  per 

lio  kilos. 

irso 

8-50 

•J.vou 

foil 

S'iH 

11'50 

s-no 
21 '00 


F  nines. 

Free 

1-2.3 
2-51) 


3-50 

3-51) 

In  addition  to  the 

amount  of  export 

duty  paid  in  the 

country  of  origin. 

8"50 

r.-.-u 

3  50 

S-15 

5-80 

5  :     01/  val.  plus 

2  frs.  per  lio  kilos. 

7-H) 

.V." 

ls;.i 
5-10 
7  00 

in,,, 

If  50 

n;  -ii 


Francs. 


3-00 

8  a  i 
Free. 
0*1)0 
o-  no 
Not  specified. 


-■-o 

■_'•,  I. 

IG'OO 

3-on 

5-00 


c-oo 


.;  nil 
13  mi 
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Switzerland. 

Tariff  Decision*. 

A  notice  has  been  recently  issued  by  the  Swiss  Customs 
Department    with    regird    to   th  ition  "f  certain 

articles  in  the  Swiss  Customs  Tariff. 


No, 


11 
u 

IS 

46 

■• 
109 


Irticle. 


Duty. 




Do 

Aldehyde 

MjlllL'lin.  

Mastic  "i  "  Kalkolithe  " 

■    S 

apparatus  f"r  the  production  "t  aoetyleiK 


tjl   Ic  K-II.VER    FOB    THE    CAPE. 

CAem.  and  Druggist,  March  19,  1898,  460. 
From  March  1  the  Cape  import  duty  upon  quicksilver  is 
reduced  from  5  per  cent  tc  ')  per  cent.,  so  as  to  brinjr  the 
Customs  dues  on  this  commodity  into  line  with  those 
of  Delagoa  Bay.  It  is  thus  classed  with  cyanide  of 
potassium. 

POST   OFFICE   NOTICES. 
Transmission  op  Liqi  ids,  Gi  iss,  &c,  bj  Post. 
/;,/.  of  Trade  ./.,  March  1898,  3C.1. 
Articles    of    (lie   undermentioned    classes    are  now  trans- 
missible by  letter  post  within   the  United  Kingdom,  under 
the  conditions  given  below  : — 

Glass.  Liqi  idb. 

(,'ltl;  LSE.  I  loi  01  i:im.    POWDEBS. 

'f  he  conditions  nre  : — 

l.  Nothing  inflammable,  corrosive,  or  explosive  may  lie 
sent,  nor  anything  having  an  odour  so  strong  as  to  effect 
the  cm  ithiT  packets  in  the  mails. 

■_>.  No  article  liable  to  Customs  duty  may  be  sent  by 
letter  post  to  or  from  the  Channel  Islands  er  the  isle  of 

Man. 

3.  The  following  regulations  as  to  packing  must  be  com- 
plied with  :  — 

Glass  must  be  Becurely  packed  (in  boxes  of  metal,  wood. 
leather,  or  cardboard)  in  such  a  way  as  to  prevent  all  risk 
of  injury  to  the  mails  or  the  officers  of  the  post  office. 

Liquids  most  be  enclosed  in  glass  bottles,  firmly  sealed; 

the  bottles  most   be  enclosed  ina  box  of  u I.  leather  or 

metal,  and   packed  Ij  in  a  box  by  means  of  corru* 

eat.  d  paper  or  other  suitable  material,  a  sufficient  quantity 
ol  sawdust  or  Borne  spongy  substance  being  added  to  absorb 
all  tie-  liquid  contents  in  case  of  the  bottle  being  broken. 
Special  attention  mnsl   be  paid  to  the  packing  round  the 

shoulders  Of  the  bottle;    and  the    DOI  mUSl   open    at  one  end 

only,  and  ha\e  a  tightly-fitting  lid  or  a  screw  lid  if  made  ol 

metal,  and    if  made  of  wood  a    screw   lid   with   india-rubber 

washer  round  the  neck  . 
Semi-liquids  and  Greases  musI  have  an  inner  covering 
nrely  closed,  and  an  outer  covering  of  metal,  wood,  or 

leather    lufficientlj    strong    to    prevent   an]    n-k    of  the 
nts  escaping  during  transit. 
Powdert  must  have  an   inner  covering  securely  closed, 

and    a    strong    outer  covering   of   metal,    wood,   leather,  or 

cardboard 

i.    Packets  of  all  the    el  isses  na l.  are  admitted   to 

the  letter  m  tils  at  the  sender's  ri*k,  the  Postmaster  I  lenei  al 
accepting  no  liability  in  the  case  of  eithei  loss  or  damage, 
even  if  tie  packets  ;ire  i Bgistered. 

5.  Packets  "i  the  classes  named  which  are  found  to  be 
insecurely  packed  will  be  stopped.  The  public  are  warned 
that    such    inaeeurel]    packed    packets    come    within  the 

category  of  articles  "  likel)  to  injure  other  postal  packets 
in  course  of  conveyance  or  an  officer  of  the  Post  Office." 
Such  articles  arc  prohibited  from    being   sent   by   post,  and 


the  sen  lers  thereof  are  liable  to  penalties  under  the  Post 
OSce  (Protection)  Act,  I8SI.  These  provisions  will  npply 
to  insecurely  packed  packets  of  glass,  liquids,  grease,  ani 
colouring  powders. 

The  public  are  asked  to  note  tint,  although  articles  of  the 
classes  n  unci  are  admitte  1  to  the  Inland  Letter  Post,  they 
can  in  all  fHfirfl  be  sent  more  safely  by  Parcel  Post. 

If  such  articles  are  sent  by  Letter  Post  to  or  from  places 
marked  "  a  "  in  the  List  of  Provincial  Post  i  Iffices  in  the 
Post  <  Ulice'  Guide,  they  should  be  registered  and  be  marked 
••  Fragile,  with  care,"  in  order  that  they  may  be  withheld 
from  transmission  in  mails  transferred  to  or  from  trains  in. 
motion. 

All  the  articles  mentioned  above  will  also  be  transmissible 
bj  sample  post  under  special  conditions  between  the  United 
Kingdom  and  other  countries  where  they  are  admitted, 
provided  that  the  packets  also  conform  to  the  gi  noral 
regulations  of  the  sample  post,  as  set  forth  in  the  Post 
( Iffice  Guide.    They  mnsl  be  so  made  up  that  they  can  be 

easily  opened  for  purposes  of  inspection.      In  other  rcspi 
the  conditions  as  to  packing,  &c,  will    be  those  applicable 
to  the  artii  let   concerned   when   intended   for  inland  trans- 
mission. 

Packets  from  abroad  containing  liquids  liable  to  customs' 
duty  on  entry  into  the  l'nite<l  Kingdom  will  be  stopped  ami 
returned  to  the  country  of  origin. 

i.i  *"  Samples  fbom  tub  Iniieu  States. 

Chem.  ("1,1  Druggist,  March  19,  1898.  460. 

The  U.S.A.    Post  ( >ffice  Department    has    announced  that 

after   March    1,    Bamples  of    glasses,    powders,   liquids,  and 

other  substances  of  a  similar  character   will  be  admitted  to 

the  mails  to  Great  Britain. 

DIPLOMATIC  AND  CONSULAR  REPORTS. 

Manures,  Si  i. fin  i:.  Kaolin,  un>  Siuca  in   lio\. 
Foreign  Office  Annua!  Series,  1898,  No.  8033, p.  28. 
The  use  of  artificial  fertilisers  i-  spreading  conspicuously 
In  Italy,  and  the  works  of  the  German  firm  of  Walter  and 

I"  are  annually  turning  out  more  and  more  of  their 
chemical  manures,  which  they  suit  to  the  sod  upon  which/ 
they  are  I"  1"  used  In  analysing  its  constituents  before- 
hand.      \in  lug    their  other    publications   is  a  popular  eato- 

ehisni  on  the  use  of  chemical  manure,  worded  in  i  lie  simples! 
possible  style,  so  thai  evens  peasant  proprietor  can  under- 

sian  1  it  and  gain  inform  it i  in  from  it  The  idea  is  a  com- 
mendable one,  and  may  be  useful  to  our  manufacturers  at 
home.      Most  work-  on  the*  are   SO  elaborate  that 

it  is  only  technical  students  who  can  follow  them,  and  tln< 

cheeks  the  usr  of  chemical  manures  among  small  owners 
and  occupiers.  The  chemical  fertilisers  are  much  cheaper 
to  spread  than  farmyard  manure,  and  if  •.'.'■  kins,  of  the 
former  are  equal  in  fertilising  power  to  1  ton  of  farmyard 
manure,  and  onlj  cosl  n  lire  20  c,  the  gain  in  their  adop- 
tion inosi  be  considerable.  The  price  of  a  load  of  manure 
i-  about  the  same,  bul  ii  is  doubtful  if  an  Italian  cart  carries 

as  much  as  a  Ion. 

The  following  gives  an  idea  of  the  annual  output  of  the 
firm :— Sulphuric  acid,  6  ton-  per  diem,  about  2,000  torn 
per  year;  muriatic  acid,  850  tons;  sulphate  of  Boda,  400 
I  sulphate  of  iron,  500  ions  ;  nitric  acid.  50  tons  ; 
superphosphate  ol  Algerian  phosphates,  500  tons ;  chlorate 
of  polish  (imported),  30  tons  ;  nitrate  of  soda  (importi 
loo  tons;  sulphate  of  copper  (imported),  150  tons;  sul- 
phate of  ammonia,  100  ions;  sulphur, winnowed 
yards,  500  tons.  The  firm  finds  sulphate  of  c  ippei  cheapei 
to  buy  than  t ike.  and  imports  it  in  increasing  quantities. 

\-  i  well  known,  powdered  sulphur  is  blown  on  to  ths 
vines  when  thej  are  flowering  to  keep  off  the  disease.  This 
is  done  by  bellows  which  arc  filled  with  the  powder  which 
is  then   applied  '  >    the  leaves.       This    plan   obvioush    causes 

considerable  waste,  as  a  cloud  of  nulphui  is  blown  int.  the 
air.  and  something   like  50  per  cent  of   it  falls  upon  the 

ground,  where,  ol  course,  il   does  no  good.      It  occurred   SO 

the  Inventor  that  the  finer  the  sulphur  the  less  would  r> 

ibe  waste,  and  be  accordingly  invented  a  machine  bj  whii  N 
the  sulphur  should  pass  through  a  swift  current  of  air 
which  would   blow  all   the  finest  of  it  into  a  receptacle,  and 
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allow  the  eoars°r  matter  to  run  off  into  a  mill  which  grinds 
it  again  and  brings  it  round  automatically  to  the  fan.  The 
results  have  proved  very  satisfactory. 

Hitherto  the  chief  market  for  silica  has  been  at  Fontaine- 
bleau.  and  for  china  clay  at  La  Lissolle,  in  France,  where 
the  product  fetches  25  fr.  per  ton,  considerable  expense 
being  incurred  in  separating  the  silica  from  the  kaolirj  or 
silicate  of  clay.  The  same  firm  has  discovered  a  vast  deposit 
of  pure  silica  in  Calabria,  and  has  caused  a  shipload  of  160 
tons  to  be  brought  to  the  works.  In  another  place  near  it 
has  found  a  deposit  of  kaolin,  but  it  is  to  the  pure  silica 
that  it  attaches  the  greatest  importance. 

Both  articles  have  to  undergo  a  process  of  cleaning  and 
separation  from  impure  material.  By  a  simple  washing 
apparatus  Dr.  Walter  separates  the  silica  from  the  kaolin. 
In  order  to  show  that  both  materials  rival  the  finest  silica 
of  Fontainebleau  and  the  best  china  clay  of  La  Lissolle, 
some  samples  have  been  sent  to  the  Association  of  Chambers 
of  Commerce.  The  present  cost  of  raising  1  ton  of  raw 
material  and  conveying  it  to  the  coast  is  1 5  fr.  By  means 
of  a  short  wire-rope  line  the  cost  will  be  reduced  to  2  fr. 
t  the  ton  of  raw  material  gives  700  to  800  kilos,  of  silica, 
and  from  200  to  300  kilos,  of  kaolin.  ( )ne  ton  of  silica  is 
worth  25  fr.  f.o.b.  in  Italy,  and  1  ton  kaolin  is  worth  50  fr. ; 
so  that  a  ton  of  raw  material  costing  15  fr.  will  produce 
about  30  fr. ;  and  when  the  transport  is  perfected,  and  the 
raw  material  costs  but  2  fr.,  the  profit  will  be  largely  in- 
creased. There  is  practically  no  limit  to  the  quantity 
obtainable,  and  as  Italy  alone  consumes  34,000  tons  of 
silica  annually  there  is  an  abundant  local  market,  besides 
what  may  be  done  in  exports.  The  separating  machine 
will  be  in  full  work  before  the  end  of  February. 

Import  Trade  of  Servia  for   1890 — 1897. 

Foreign  Office  Annual  Series,  1898,  No.  2029. 

IJock  salt,  mostly  from  Roumania,  was  valued  at  36,6512., 
and  coal  and  lignite  (chiefly  Austro-  Hungarian)  at  12,014/. 
uther  small  importations  were  bricks,  tiles,  and  earthen- 
ware, 4,346/. ;  porcelain,  2,464/. ;  and  window  glass,  6,080/. 
English  glass  wa9  estimated  at  300/.  only. 

There  was  an  importation  under  the  head  of  chemicals, 
See.,  in  1896,  amounting  to  52,197/.,  which  was  about  2,000/. 
higher  than  the  figures  for  1895.  The  principal  distribu- 
tion of  this  trade  was  Austria-Hungary,  33,277/. ;  and 
Germany,  11,047/.  British  trade  consisted  chiefly  of  soda, 
ammonia,  and  varnish,  valued  altogether  at  2,237/.  Chemi- 
cals and  drugs  of  various  sorts  came  to  10, 220/.,  a  falling-off 
of  4,355,  and  made-up  medicines  and  chemical  preparations 
to  12,468/.  Dyes  were  valued  at  15,542/.,  of  which  5.9S0/. 
represented  raw  colours.  For  the  first  nine  months  of  1N97 
the  importation  of  drugs,  chemicals,  and  colours  was  valued 
at  39,575/. 

Articles  under  the  head  of  fatty  produce  were  imported 
in  1896  to  the  value  of  07,9S7/.,  a  decrease  over  the  pre- 
ceding year's  figures  of  30,406/.,  this  decrease  being 
accounted  for  by  a  falling-off  of  no  less  thac  37,505/.  in  the 
purchase  of  petroleum.  The  total  importation  of  mineral 
and  vegetable  oils  in  1896  amounted  to  51,906/.,  and 
included  a  sum.  of  10,548/.  for  British  cotton-seed  oil. 
Soap  was  valued  at  7,663/.,  mostly  common  unscented,  and 
caudles  at  5,815/. 

Cnder  the  head  of  fatty  produce,  Austria-Hungary 
furnished  in  1896  to  the  amount  of  29,313/.;  Russia, 
14,723/.;  and  Great  Britain,  11,693/.  During  the  first 
nine  months  of  1897  the  value  of  this  importation  was 
35,712/. 

Xf.w  Petroleum  Wells  in  Texas. 

Bd.  of  Trade  J.,  March  1898,  340. 

A  report,  dated  28th  January  last,  has  been  received  at 
the  Foreign  Office  from  Her  Majesty's  Consul  at  Galveston, 
stating  that  a  company  has  been  organised  for  the  purpose 
of  working  and  putting  upon  the  market  the  oil  recently 
discovered  at  Sour  Lake,  Texas. 


The  wells  are  already  producing  freely,  what  is  said  to 
be  a  fine  quality  of  lubricating  oil,  and  a  refinery  is  about 
to  be  built. 

It  is  stated  that  the  Sour  Lake  fields  give  every  indica- 
tion of  being  remarkably  fine.  They  are  situated"  near  the 
sea  coast,  like  the  oil  wells  of  Russia,  and,  like  these  latter 
the  oil  comes  from  a  bed  of  sand,  and  not  from  rock,  like 
the  Peuusylvanian  oil. 

The  oil  is  said  to  be  heavier  than  any  found  in  America 
and  refines  with  but  little  waste. 

Fertiliser  Trade  of  Charleston,  U.S.A. 
Foreign  Office  Annual  Series,  1898,  No.  2031. 

During  the  past  commercial  year  the  entire  southern 
country  has  suffered  from  general  trade  depression,  which 
has  naturally  affected  the  fertiliser  industry. 

Shipments  of  fertilisers  from  Charleston  last  year  were 
374,494  tons,  compared  with  257,715  tons  during  the 
previous  season  of  1895-96  ;  being  a  gain  of  nearly  50  per 
cent.  The  total  output  of  the  mills  is  estimated  to  have  been 
nearly  400,000  tons,  some  of  the  coirpanies  manufacturing 
from  20,000  to  80,000  tons  yearly,  and  using  in  the  process 
such  materials  as  sulphur,  kaiuit,  blood,  tankage,  cotton- 
seed meal,  potash,  and  phosphate  rock,  all  of  which  are 
cash  articles. 

It  is  expected  that  the  State  of  Georgia  alone  will  use  this 
season  400,000  tons  of  commercial  fertilisers — more  than  the 
quantity  consumed  by  any  other  two  States  combined,  much 
of  which  will  be  supplied  by  Charleston  mills.  North 
Carolina's  consumption  closely  approximates  200,000  tons, 
the  result  being  that  nearly  the  whole  of  last  year's  South 
Carolina  product  of  400,000  tons  was  sold  when  the  new 
season  opened  on  September  1,  1897. 

The  following  comparative  statement  of  shipments  of 
fertilisers  from  the  three  principal  ports  in  this  Consular 
district  of  Charleston,  Savannah,  and  Port  Royal,  will  show 
the  relative  importance  of  each,  and  also  give"  some  idea  of 
the  total  business  : — 

Shipments  and  Sales  of  Fertilisers  for  the  last  Tiro  Years. 


Charleston 

Savannah 

Port  Royal 

Total. 


Tons. 

257.715 
00,000 
85,000 


Tons. 
874,494 

120,1100 
35,000 


SNJ.Tlo 


529,494 


The  imports  of  chemicals  used  in  the  manufacture  of 
fertilisers  at  Charleston  during  the  year  ending  August  31, 
1897,  were  107,828  tons,  valued  at  810,941  dols.,  compared 
with  58,938  tons,  imported  the  previous  year,  with  a  valua- 
tion of  433,400  dols.;  showing  an  increase  last  season  of 
48,890  tons,  of  377,541  dols.  value.  The  principal  chemical 
imports  consisted  of: — 


Quantity. 


Kaiuit 

Brimstone 

Muriate  of  potash. 
Sulphur  pyrites... 
Nitrate  of  soda  .... 

Manure  salt 

Sulphate  of  potash 
Sulphur  ore 


Tons. 
42,849 
8,900 

5,289 

20,570 

1,095 

718 

121 

2S.7S0 


In  addition  to  the  above  imports  of  chemicals  at 
Charleston,  there  were  also  imported  to  Savannah  120,000 
tons,  and  to  Port  Royal  35,000  tons  during  the  season. 

Of  the  above-mentioned  imports,  the  bulk  of  the  pyrites 
and  sulphur  ore  came  from  Spain  and  Portugal ;  the  brim- 
stone from  Italy  ;  the  kainit,  potash,  and  manure  salt  from 
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,nv  ;   and  tbe  nitrate  from   tlie  nitrate  beds  of  Chili  j 

little   or  nothing  now    being  imported  direct   from    Great 

in. 

Hit   shipments   of   phosphate  rock   from   the    port  of 

Charleston  during  the  year  ending  September  i.  1897,  were 

us  to  fbrcigi  '  places 

'  tons.     Ship- 

t.ms   foreign,  ami    .".,044 

■ 

The  total  amo  ml  of  phosphate  mined  in  this  country 

of   which    South    (  i 

supplied  445,04/   tons;  Florida,  416,460  tons;    !• 

.    \'., nil    Carolina.:, r< .u-      The   total 

■:  .  whole  product  at  present  prices  isestimated 

at  in  -••  cling  to  720/JGO/. 

rock    which    has    been    discovered    in 

i-   within  the  past  three  oi  •   come 

i  strong  competitor  with  the  Carolina  and  Florida 

It.  however,  varies  greatly  from  the  Carolina  and 

Florida  article.     I  ock  i-  darker  in  complexion 

and  denser;  it  docs  not  require  washing  and  drying,  and  as 

i  of  good  grade,  but  its  analysis  do 
inn  uniformly,   often  differing  considerably   in   tbe  same 
:  is  crushed  it  grinds  easily  and  also  slacks 
up  in  'Irving. 

are  situated,  however,  in  places 

remote  from  railway  ami  steamboat  transporta- 

. Inies.  tin-  being  particularly  tbe  ease  with  the  early 

ries,  but  the  newrr  discovered  tuliK  are  all  very 

Iways, 

Florida  is  by  far  the  mnst  important  and  dangerous  rival 

nth  Carolina  baa  to  contend   within  the  phosphate 

tan  e  deposits  bat  ■  ivered 

Wl  rk»  .1  in    that    Stat.',  eaeli    good  of   its  kind. 

and  in  tjualil  follows:   hard   and  soft   rock,  land 

and  rivi  r  pebble,  and  river  rO 

Most  of  the  Florida  rock  i-  shipped  to  foreign  countries; 

•  manufacture  fertilisers,  and  consequently 

t.   in    this    respect,   come    into    competition    with 

Chariest  Itsct  industries  ;    but   ..wing  to  the 

I  quality  of  the  ro.-k    it  <l  that, 

n.iis  fertiliser-manufacturing  establishments 

are  sui  tablished  in  the  State,  which  will  then  he 

compete  with  South  Carolina's  fertiliser  business 
the  phosphate  t"ck  trade. 
'I'll.-  harmful  effect  ..f   the   phosphates  of   Algiers  and 
Tunis   ..n   tbe   Sooth   Carolina   industry  bavi 

r    a-    tli'  nearer 

da    and    Tetin.--  igh    th,'     on- 

ling  prices 

-  fir   American   shipment!    with    which 

mpete.      Pram    the    latest 

l.  it  appears  that  those  mines  bat 

and  haw  not  ki  pi  pace  with 

nlar  new  industries  in  Ihfs  country. 

i  ,     ■  i  uant  ..f  harmony  among  the 

I    in   the    business,   an  1   politi   il   inter- 

wbich  thi  '  ins  tended  to 

•  and  hampi  r  tie  ution  of  tin-  work. 

ling  nil  drawbacks,  however,  it  is  claimed  that 

th.  Alt-,  riaa  and  Tunis  mines  tun  t  phns- 

iti. 1  that  th.    output  last  yeai  v..    142,840 

■  1  will  be  increased  >  • 

175,0 

> tpul  was  shipped  to  the  following 

my,   Austria, 
Japan,  Belgium,  .    quantities  shipped  i 

the   order  .  ions  sent  to 

ipment,  « ' 

:    phosphati 
■ 
■'I  d..i-  per  ton ;  hoi  .  t-.  per 

per  t..n, 
f.o.b.,  City.    Ground  rock  in  1 

port  3.  ,t.  nil.,  i   it.., 

'••'I  with  82, 

':' 


GE.XERAL   TRADE  NOTES. 

Tllf:  Mivum    I'n.Hif.  tion  OF  Cavvi.v   in    1*97. 

Kng.  and  Mining  J.,  March  5,  lv..s,  07s. 

V7e  are  indebted  to  Mr.  Elfric  Drew  Ingall,  head  of  tbe 
Section  of  Mineral  Statistics  of  the  Geological  survey  of 
Canada,  for  an  advance  copy  of  the  statistics  of  the 
Dominion  for  1897.  The  Bgnrea  arc  given  in  the  following 
table  :— 

Mim  itil  Production  of  Canada  in  1897. 


Product . 


Quaiititv. 


Met.  : 

Copper  (fine,  in  ope.  4c.) Lb. 

Gold 

Iron  ore Tons 

Lead  (fine,  in  ore,  &c.)  (c 1. 1.. 

Mercury 

Nickel  (line,  in  ore,  Ac.)  i./i 

Platinum 




Value. 


1         metallic  . 


Mo  II. Lie. 

-  ami  :isU  stir Tons 

Chromite 



I 

Peldspar 



'Grindstones 



'    Mux 

•Mi, a 

'  pigments:— 

( Tons 

Ochres 

•Mineral  wal  r 

Moulding  sun  I Toiih 

Natural  gas  (o)   

urn  i'.  i Hhls. 

t,'  (apatite)  

Pnite 

•salt 

Sundry      minerals,     partly     estimated, 
ling  actinolite,  graphite,  numjmn- 
loapstono,  and  tripolito. 


Total  non-metallic 


St  in  i  1 1  i:  n  Materials  ahd  Clai 

•  ntural III. Is. 

Portland 



•Granite. 

•Pottery 

Bower  |"1"' 

Slate  

i  

Building    material,     Including 
building  stone,  lime,  sands  and 

and    i  ..ted  as  lor  t 

tural   nut.-: 
products. 

'  .Hi.  

I  aon-metallio 

1  metallic 

i  (  mineral  pi 

not    n  till  I: 


71,451 

17s. 71.; 

"....ils.ji:. 

sit 

» 

1,878 

•• 

571 

l.oil  Mil 

.. 

.. 

1.I.IXI 

Total.  Is'.. 


•  • 

.. 

.. 

.. 

1  II 

.. 

,, 

•• 

•• 

•  Parti]  estimated 

Quai    .1  .a  value  ..f  product  marketed.    The  t 
that  ..I  2,ooolb. 

tl  l  I'M  c  , 
i  lb. 

N  M>  of  or,',  mat  r  lh. 

-  .it  D0'79  .'.  t 

!  th"  production 
i  Ida. 


Hrilish 


>  return  from  sale 


Calc 

Ii.  per  la. I.  ■ 
The  barn 
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The  total  value  of  the  mineral  products  of  the  Dominion 
for  12  years  past  has  been  as  follows  :— ■ 


Dols. 

1897 28,789,183 

1896 22.609,825 

1895 20  715.311' 

1894 19,933,857 

1898 20,035,082 

1892 1,6628,417 


Dols. 

ism 18,97>i,61« 

1890 16,763,353 

1889 14,013,913 

1888 12,179,550 

ISs; 11,365,705 

1886 10,22 1,255 


The  increase  in  the  items  silver  and  lead  in  1897  is 
practically  all  to  be  credited  to  British  Columbia,  to  which 
province  is  also  largely  due  the  increase  in  the  production 
of  copper.  The  largest  increase  in  this  latter  metal  is, 
however,  due  to  the  increased  shipments  of  nickel-copper 
mattes  from  the  Sudbury  mines  in  Ontario.  The  third 
copper-producing  province,  Quebec,  also  contributed  a  fair 
amount  to  the  increase  shown.  The  silver,  copper,  and 
lead  increases,  as  far  as  British  Columbia  is  concerned, 
represent  the  largely  extended  activities  in  the  South 
[vooteuay  districts  of  Slocan,  Nelson,  and  Trail  Creek. 

The  most  significant  item,  however,  is  to  be  found  in  the 
increase  of  nearly  123  per  cent,  in  the  gold.  All  the  gold- 
producing  districts  of  the  Dominion  show  gratifying  in- 
creases, although  by  far  the  largest  part  is  due  to  the 
discoveries  of  rich  placer  mines  in  the  Yukon  country,  and 
to  the  increased  output  of  Trail  Creek  and  other  districts 
in  British  Columbia.  The  former  increase  amounted  to 
about  2,250,000  dols.,  and  the  latter  to  nearly  1,000,000 
dols. 

The  remaining  metal  of  importance  is  nickel,  which  is 
seen  to  have  shown  an  increase  of  nearly  18  per  cent.  As 
in  the  past,  this  is  all  from  the  Sudbury  district. 

Thus,  the  aggregate  result  of  the  increases  in  the  metallic 
products  is  nearly  6,000,000  dols.,  or  a  proportion  of  about 
71  per  cent. 

An  interesting  result  of  the  mining  developments  and 
discovery  of  1897  is  shown  hi  the  increase  in  the  propor- 
tion of  the  value  of  the  total  mineral  production  to  be 
credited  to  the  metals.  In  1S96  these  constituted  about 
3G  per  cent.,  whilst  in  1897  this  proportion  was  increased 
to  nearly  49  per  cent. 

Turning  to  the  non-metallic  products,  we  find  that,  as 
far  as  the  data  at  present  available  permit  of  a  conclusion 
being  arrived  at,  the  total  value  shows  under  2  per  cent, 
increase  over  that  of  the  previous  year.  The  only  con- 
siderable change  to  be  noted  is  that  given  under  the 
heading  asbestos,  where  the  quantity  has  more  than 
doubled,  whilst  the  value  has  fallen  off  almost  25  per  cent. 
This  is  due  to  the  fact  that  the  output  of  the  new  by- 
product, asbestic,  is  included.  This  constitutes  over  half 
the  weight  of  the  whole,  but,  being  a  low-priced  article, 
brings  dowu  the  price  per  unit  very  much.  The  returns, 
however,  show  also  a  falling  off  in  the  prices  of  the  usual 
grades  of  the  mineral  apart  from  the  above  influence. 

In  coal,  the  variation  is  but  little.  The  falling  off  in  the 
production  of  the  higher-priced  mineral  of  British  Columbia 
and  the  increase  in  that  of  Xova  Scotia  at  a  lower  price, 
causes  a  fall  in  the  total  value.  In  gypsum,  the  increase  in 
the  value  is  larger  than  that  shown  in  the  quantity.  This 
is  due  to  the  larger  proportion  of  the  higher-priced  pro- 
duct, plaster  of  Paris,  included  in  the  returns  for  ls;i7. 
The  lower  average  price  ruling  during  that  year  for  petro- 
leum caused  the  decrease  in  the  value  of  this  article  to  be 
much  greater  than  that  in  the  quantity. 


International  Congress  of  Apt-lied  Chemistry. 

The  third  meeting  of  this  Congress  will  be  held  in  Vienna 
iu  July  next.  The  work  is  divided  into  10  sections,  as 
follows: — 1,  General  analytical  chemistry.  2,  Chemistry 
of  foods  and  medicines.  3.  Agricultural  chemistry.  4. 
Chemistry  of  agricultural  products.  5.  Chemistry  of  wines. 
6.  Chemical  industries  based  on  inorganic  materials.  7. 
Metallurgical  chemistry,  including  also  mines  and  explo- 
sives. 8.  Chemical  industries  based  on  organic  materials. 
1".  Chemistry  of  the  graphic  industries.  10.  Questions  of 
research  and  of  general  interest.  <  >ue  of  the  chief  questions 
before    the   Congress   will   be    the   adoption    of    uniform 


methods   of    analysis  for  commercial    products    and    raw 
materials. 

Beetroot  Cultivation   in  the  United  States. 

Bd.  of  Trade  J.,  March  1898,  348. 

The  United  States  Department  of  Agriculture  has 
recently  issued  a  report,  from  which  it  appears  that  the  pro- 
duction of  sugar,  which  only  amounted  to  80O  tons  in  iSSG, 
has  steadily  increased  since  that  period,  and  exceeded 
40,000  tons  in  1896.  There  are  eight  factories  in  the 
country,  which  are  well  supplied  with  all  the  necessary 
plant,  and  it  is  owing  to  the  successive  and  rapid  establish- 
ment of  these  factories  that  the  national  production  rose 
from  2,800  tons  in  1890  to  20,453  tons  in  1893,  and  that  it 
-hows  since  1894  an  annual  progression  of  10,000  tons.  If 
a  comparison  be  drawn  between  the  production  of  sugar 
and  the  consumption  during  the  last  10  years,  a  still  more 
marked  advance  is  evident.  The  consumption,  which  was 
1,355,809  tons  in  1886,  gradually  increased  until  it  amounted 
to  1,960,086  tons  in  1896 — an  increase  of  about  50  per 
cent.,  while  the  population  has  only  increased  by  20  per 
cent,  at  the  most  during  the  same  period. 

Alkali  Manufacture  in  Michioan. 

Clam.  Trad,  ./.,  March  12,  189S,  187. 

The  manufacture  of  alkalis  iu  the  Detroit  district, 
Michigan,  U.S.A.,  is  growing  very  rapidly,  and  the  Penn- 
sylvania Salt  Company  have  bought  land  down  the  river 
and  intend  going  into  the  manufacture  of  soda  ash,  caustic, 
and  bicarbonate  of  soda  by  the  ammonia-soda  process. 
According  to  the  Oil,  Paint,  and  Drug  Reporter,  this  will 
be  another  attack  on  the  trade  of  the  oldest  company  in  the 
United  States,  and  the  views  of  a  prominent  manufacturer 
down  the  river  seem  to  indicate  that  there  cannot  possibly 
lie  any  rise  in  prices  until  a  combination  takes  place.  The 
corporation  which  commenced  the  manufacture  of  alkali  on 
the  Detroit  river  has  been  allowed  to  extend  and  increase 
its  works  so  rapidly  that  it  can  now  demand  a  combination 
to  put  pries  on  a  remunerative  oasis.  Its  output  has  crept 
up  since  1894  from  60  tuns  to  300  tons  per  day,  and  it  is 
reported  that  there  will  be  a  still  further  increase  in  the 
output.  The  bicarbonate  plant  i-  now  producing  largely, 
and  the  caustic  plant  is  running  full  time  and  turning  out  a 
caustic  of  very  fine  grade.  I  u  the  near  future  we  can  look 
for  a  drop  in  the  price  of  caustic,  and  then  a  combination  is 
almost  assured. 

The  United  Alkali  Company,  Ltd.,  has  contracted  for  its 
wells,  the  contract  having  been  made  with  T.  Percy,  of 
Budington,  who  drilled  the  first  wells  for  the  ammonia-soda 
trade  down  the  river. 

A  sample  of  iron  pyrites  running  36  per  cent,  sulphur 
has  come  to  hand,  and  in  the  near  future,  if  prospects 
materialise  iu  finding  even  better  than  this,  sulphuric  acid 
will  be  made  in  Michigan.  Strontium  sulphate  has  also 
been  found  in  abundance,  and  a  market  for  this  will  be 
found  in  the  manufacture  of  strontium.  Calcium  carbonate 
searches  have  been  made,  and  an  88  per  cent,  oxide  Las  so 
far  been  made.  This  will  assist  in  the  manufacture  of 
caustic  soda,  and  as  the  carbonate  enters  largely  into  the 
manufacture  of  beet-sngar,  factories  for  which  are  now 
being  exploited,  a  large  demand  may  be  expected. 

The  Joy  Morton  Salt  Works  are  making  progress,  and 
Wayne  county  has  now  reached  the  highest  point  in  its 
history  for  the  manufacture  of  salt.  It  will  soon  surpass 
all  other  counties  in  Michigan. 

The  Detroit  Soap  Woiks  are  now  increasing  their  plant 
and  are  putting  in  a  plant  for  the  manufacture  of  caustic 
soda  and  the  recovery  of  glycerin. 

The  Solvay  Works  are  not  turning  full,  having  only 
placed  about  one  half  their  output.  They  have  contracted 
to  supply  Delray  with  electric  light  and  are  assisting  toward 
a  fire  department  for  the  newiy  incorporated  village. 
Reports  say  that  the  output  of  limestone  from  the  Sibley 
limestone  quarry  has  now  reached  1,000  tons  per  day,  the 
Wyandotte  Works  taking  501)  tons  per  day.  There  is  a 
good  field  open  for  other  quarries  in  this  vicinity,  but  none 
have  branched  out. 
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The  new  Detroit  and   Lima   l:    I :.  will  prove  very  bene- 
ficial to  ttlkali  work-   along   the   Detroit    river,   opening  up 
i  Ida  for  fuel  and  general  supplies, 

X  v  l  ivi    Sosii  u   Cabbos  vTE. 
W.  P.  Make.     En j.  m  I  Mining  ./.,  Feb.  12,  1898,  188. 

The  Arizona  School  of  Mines    has    recently  compli 

an  investigation  of  the  '  trona,"  or  erode  carhonatc  of  soda, 

brought   in  from  a  deposit   near  the  head  of  the  Gnlf  ot 

ornia.     It  i-  known  a-  the  >inta  Selena  Soda  Deposit, 

and  has  been  taken  up  under  the  mining  law-  of  Mexico  by 

Messrs.  Audi.-  and  Joseph   Reheil,  of  Tucson.  Arizona. 

The  location  is  in  the  northernmost  portion  of  the  State  of 

ora,  Mexico,  in  the  mining  district  ot  Altar,  about  2i 

from   Idair  Bay,  and  directly  upon  the  shore  of  the 

Gnlf.     It  isthns  not  tar  from  the  international  boundary 

line,  and  is  most  directly  accessible  l>y  water  from  Yuma  or 

the  Colorado,  or  overland  from  Gila  Bend  -tation  on  the 

Pacific   Bailroad.    The  shores  of  the  eastern  side 

of  the  Gnlf  at  the  place  are  generally  low  and  shelving,  and 

i  areas  an-  left  hire  at  low  tide,  but  at  this  particular 

I t  it  is  claimed  that  the  water  is  deep  enough  fi  r  vessi  - 

of  moderate  draft   to  lie  safely  al   anchor,  where  i  hey  can 
take  in  cargoes  of  soda  from  lighters. 

The  soda  i-  fonnd  in  the  central  portion  ofa  basin-shaped 
depression,  described  as  a  drj  lake,  about  on,-  mile  in  length 
and  breadth.  The  soja  is  spread  out  in  a  white  sheet  or 
layer  over  an  area  of  some-  60  acres,  and  resembles  a  mass 
DOW  and  iee,  or  the  surface  of  a  frozen  lake.  The  lew 
i.-i-  thai  have  been  made  by  digging  and  boring  down 
into  this  deposit  show  that  "it  lias  a  thickness  varying 
from  l  to  8  ft,  partly  overlaid  by  a  stratum  of  sandy  earth 
E  .",  in-  thick.  The  lowest  portions  of  the  soda  bed  are 
saturated  with  water,  or  rather  with  a  solution  of  soda  in 
wilier,  and  this  seems  to  underlie  the  bed  for  a  depth  of 
■1  ft.  The  solution  is  so  strong  that,  when  exposed  to  the 
air  and  sun.  lod  i  ra|  idly  crystallises  OOi  and  forms  in  layers 
to  a  depth  of  ni  arlv  8  iOS.  in  less  than  BO  flays. 

The  \;ille\  :i|.],. mi-  to  have  s.v.r.il  permanent  springs  of 
water  of  small  volume,  but  in  the  very  centre  of  the  deposit 
there  is  a  -prmg,  or  water-hole,  where  potable  water  can  be 
had  ill  quantity.  Ho  investigation  has  yet  been  made  of 
this  spring  water,  which  may  on  analysis  be  found  to  contain 
enough  soda  in  solution  to  give  origin  to  the  greal  deposit 
by  long  contained  evaporation.  The  existence  of  water  fit 
to  drink  is  a  mosl  important  advantage  in  that  arid  region. 

The  puritj  of  the  sodium  carbonate  of  this  deposit  i< 
remarkable,  It  is  brought  in  from  there  in  large  mains 
almost  free  from  sediment  or  earthy  impurities  li  may- 
be obtained  in  chin  crystals  and  crusts  by  solar  evaporation 
of  the  concentrated  or  saturated  water  from  the  bottom  of 
the  bed.  but  in  digging  in  the  large  way,  there  appeals  to 
be  a  notable    mixture  of  insoluble    clay  and    ver\   line  -and. 

an  earthy  impuritj  winch  probably  has  been  blown  in  upon 

lake  by  the  winds  from  thi  ding  hills  of 

irado  liv.i  silt,  as  shown  by  the  analysis  of  the  average 

-ample 

Composition  of  the  Average  Sample. 

Sand  asolublo  In  water 18*00 

Iron  oxide  and  alumina 

I. line '  ''  ' 

Suit I  •" 

Sulphate  ol  -odn >'"" 

la 7S-8fl 

i    '"" 

One  avoirdupois   pound  of  this  sample  leached  with  cold 

r   gave  75  pel     cent    Ol  clean    white  -  idiom    carbonate, 

including  the  small  quantity  ol  other  soluble  salts.     Hoi 

water    give-   a    large*     prodocl       There    appears  to    be    an 
increase   of  weight   bj    absorption   of   water.      The  \. 
and  bulk  of  the  product    bj   li\  iuati.ui  ig  much    reduced  b] 

ignition,  thus  driving  off  a  considerable  amount  of  water. 
It  would  appear  to  he  desirable  to  dissolve  the  trona  and  to 
filter  or  decant  to  get  rid  ol  the  insoluble  impurities,  but 
this  would  perhaps  remove  the  prodocl  from  the  free  list 
abject  it  to  a  considerable  import  duty  in  the  ports  of 
the  I   nlted  States. 


Another  -ample  of  selected  crystals  was  analysed  by  Prof. 
Robert  H.  Forbes  and  Mr.  M.  11  Walker,  in  the  chemical 
laboratory  of  the  agricultural  experiment  -tatiou  of  the 
University.  They  found  the  specific  gravity  to  be  2*83. 
The  qualitative  examination  showed,  in  addition  to  the  car- 
bonate of   soda,  a   trace  of  chlorine  and  sulphates.  

phides  and  no  lime,  barium,  or  -ilica,  no  potassium  or 
ammonia.  Some  of  the  sodium  was  in  the  form  of  bicar- 
bonate. The  equivalent  oi  71*96  per  cent,  of  Na  '  <•  was 
found  by  titration  with  -t  '.udard  11-'  I  . 

The  owners  estimate  that  this  deposit  will  yield  1,000  lb. 
of  soda  to  each  square  yard  of  area,  and  that  the  soda  can 
be  dug  and  put  ou  ship  board  for  about  2  dols.  per  Iod.  In 
one  test  ii  was  found  that  one  man  could  throw  up  four  tons 
of  the  soda  in  one  day 

The  height  of  the  deposit  above  mean  tide  is  about  27  ft. 
The  plan  i-  to  construct  a  tramway  to  the  water  of  an  inlet 
navigable  for  lighters  drawing  less  than  6  ft.  of  water,  bj 
which  the  mineral  can  be  transferred  in  bulk  to  a  vessel 
lying  in  deep  water. 

It  is  proposed  to  ship  this  trona  to  San  Francisco,  where 
an  important  use  for  it  will  be  found  in  making  borax  from 
the  crude  tinea],  or  boraeie  acid,  of  Nevada.  It  ha-  been 
Suggested,  also,  that  the  borate  of  lime — Colemanite — of 
Ida  might  be  brought  to  Yuma,  ami  there  meet  the 
carbonate  ol  soda  and  produce  borax.  There  is  a  scarcity 
of  fuel  at  this  locality,  but  for  purposes  of  evaporation  the 

ardent   rays   of   the    sun    and    the   dry    air     ire   - ati-t  , 
substitute-. 

Him-  ii  Traders  with  Cbbtraj    \ran. 
lid.  of  Trade  ./.,  Mox\  I  1898,  B67. 

The  following  information  relative  to  the  trade  of 
Uganda  a  neighbouring  districts  has  been  received  from 
a  well-infonned  socrce: — 

It     appears     that    certain    cotton   cloth    sent    from    this 

country  to  Central  Africa  is  so  covered  with  -ize  or  some 
other  preparation  that  the  texture  i-  subject  to  rapid 
deterioration.  It  is.  moreover,  not  so  durable  a-  the  Ameri- 
can article,  and  i-  dearer  and  heavier,  the  latter  a  serious 
consideration  where  goods  have  to  be  conveyed  by  the 
most  expensive  of  all  kinds  of  transport,  viz.,  on  men-  heads, 

It    i-   contended   that    English   tirm-    are  unable   to  produce 
the   article    in    demand,  but    the    Americans  appear   t< 
able  to  do  so. 

It  i-  not  possible  to  Slate  the  annual  value  of  this 
trade,  but  it  inii-t  be  v.  r\  greal  and  growing  daily  with 
the   march  ot"  civilisation    and  tl  luentTy  increased 

dc-irc  for  clothing.  Another  point  which  should  not  be 
lost  tight  of  by  shippers  to  Central  Africa   is  the   operation 

of  a  special  Btyle  of  packing.  As  an  example,  it  has  been 
stated  that  in  the  colony  of  victoria  the  trade  in  tack 
been  lost  to  British  linns  because  they  failed  to  pack  in 
cardboard  bo\e-  instead  of  i::  paper  parcels  :  the  -ami- 
trade  has  probahh  suffered  in  other  places  from  the  very 
same  cause. 

It  should  be  impressed  on  the  British  manufacturer  that 
everything  should  be  packed,  as  far  as  possible,  so  that  the 
cases  can  be  mad.  use  of  after  the  contents  have  been 
As  an  example,  tea  may  be  packed  in  compact  little  tins 
with  close  fitting  lids,  in  which  botanical  specimens  or 
tiling  else  might  be  afterward-  kept  without  fear  of  the 
damp.      The  firm  that  Starts  packing   jam,  butter,    tloiir.  ,x.c. 

in  similar  tins  will   be  amply  rewarded   for  any   expense 
then  may   incur.      It    may  be    added    I  tint   jar-  or    tins  with 
I    lidl    like    those    which    prune    jars    have,    are    nest 
convenient. 

It  should  be  noticed  that  close  packing,  so  that  space  is 
not   uselessly   taken  op    by  quantities  of  straw,  is  very 

important,  as  this  means  0  ■"  nt  of  freight. 

Tiik.  Misiiiu.  l'noiirt-Tii'N  Ol  Spaib  tx    1897. 
/.•;,./.  and  Mining  •/.,  March  12.  1898,  •113. 
Prom  the  advance  statemebl  prepared  by  Senor  Roman 

llriol,  and  published  in  the  Revttta  .Urn.  rn.  we   obtain  the 
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following  interesting  figures  in  relation  to  the  mineral  pro- 
duction of  Spain  for  the  year  1897  : — 

Copper. — The  production  of  copper  was  stimulated  b}' 
the  demand  for  the  metal  and  the  high  prices.  Nearly  all 
the  important  companies  maintained  their  production,  only 
•one — the  Compania  de  Sotiel  Corouada — reporting  a  con- 
siderable decrease,  its  output  having  been  68,723  metric 
tons  of  ore  and  1,425  tons  of  precipitate,  against  103,311 
tons  ore  and  2,467  tons  precipitate  in  1896.  The  Rio 
Tinto  Company  gives  the  following  statement  of  the  output 
of  its  mines,  in  metric  tons : — 


1890. 


1897. 


Copper  ore 

„       precipitate  . 

matte 

Sulphate  of  copper. 

Silver-lead  ore 

Iron  ore  


1,437.332 
19,912 
16,378 
4,192 
714 
22.426 


I.3ss,:;;i2 
80,503 
16,169 
3.100 
1,406 
28,631 


Province. 

Lead. 

Silver. 

1896.           1897. 

1S96. 

1897. 

Mnrcia 

Tons. 
81,922 
36,169 
32,971 
11,658 
4,297 

Tons. 
90,000 
40,000 
30.000 
11,000 
5,000 

Kilos. 

15.852 

5.030 

39,71)0 

8*208 

764 

Kilos. 
7M.IIO0 
10,5011 

15.5HII 

1.000 

Totals 

167.017 

176,000 

64,554 

131, 01 10 

The  exports  of  lead  were  171,774  tons,  an  increase  of 
3,189  tons;  of  lead  ore,  8,267  tons,  an  increase  of  1,982 
tons. 

Manganese  Ore. — The  exports  of  manganese  ore  were 
95,756  tons,  a  gain  of  7.889  tons.  The  production,  which 
was  90,000  metric  tons  in  1896,  increased  to  100,000  tons 
in  1897.  The  gain  was  chiefly  in  the  carbonate  ores  from 
Huelva. 

Quicksilver. — The  production  was  49,540  flasks,  of  which 
47,357  flasks  were  from  Almaden  and  2,203  from  other 
mines;  this  was  an  increase  of  6,027  flasks  from  Almaden, 
and  a  decrease  of  371  flasks  from  the  other  mines;  a  net 
increase  of  5,656  flasks.  The  exports  were  1,742,325  kilos., 
an  increase  of  184,270  kilos. 

Zinc. — The  exports  of  zinc  ore  were  41,040  metric  tons, 
an  increase  of  5,164  tons  ;  those  of  metal  were  2,170  tons, 
a  decrease  of  1,390  tons.  The  production  of  zinc  ore 
diminished,  however,  having  been  60,000  tons  in  1897,  or 
4,828  tons  less  than  in  1896.  The  decrease  was  in  the 
output  of  the  Real  Compania  xVsturiana,  which  reports 
•20,000  tons  from  the  Reocin  mines  and  7,200  tons  from 
Udias  and  La  Florida,  or  4,000  and  25  tons  respectively 
less  tban  in  189G. 

Antimony. — The  production  of  antimony  was  very  small; 
20  tons  of  ore  were  exported,  against  120  tons  in  1896. 


The  exports,  as  compared  with  1896,  were  82;, 570  tons 
of  copper  ore,  an  increase  of  193,030  tons;  36,053  tons  of 
precipitate,  an  increase  of  2,061  tons;  and  15,432  tons  of 
matte,  an  increase  of  3,391  tons. 

Iron  Pyrites. — The  exports  were  217,545  tons  in  1897, 
a  decrease  of  182,943  tons.  The  difference  was  largely 
clue  to  the  smaller  production  of  the  Aguas  Tenidas  Com- 
pany, which  mined  only  155,000  tons  in  1897,  a  decrease 
of  50,000  tons. 

Lead  and  Silver. — The  production  of  lead  showed  a 
material  increase.  That  of  silver  also  showed  a  gain,  as 
was  to  be  expected,  nearly  all  the  Spanish  silver  being 
obtained  from  lead  ores.  The  output  by  provinces  was  as 
follows,  lead  in  metric  ions  and  silver  in  kilos. : — 


Glauber  Salts  in  the  Caspian  Sea. 
Eng.  and  Mining  J.,  March  12,  1898,  310. 
Russian  chemists  have  recently  been  investigating  a  salt 
deposit  found  in  the  Bay  of  Kara-Bougos.  an  inlet  of  the 
Caspian  Sea,  on  the  eastern  shore,  nearly  opposite  Baku. 
The  bottom  of  the  bay  was  found  to  be  covered  with  a  crust 
ofcrystallised  Glauber  salt,  in  many  places  1  ft.  thick.  The 
waters  of  the  Caspian  Sea  are  very  salt,  and  in  the  bay 
named,  which  is  nowhere  50  ft.  deep,  evaporation  goes  on 
very  rapidly.  As  fuel  can  readily  be  obtained  from  Baku, 
and  transportation  by  water  can  be  used,  it  is  proposed  to 
establish  a  factory  to  make  sodium  sulphate  on  a  large 
scale. 

Algerian  Phosphate  Production. 

Eng.  and  Mining  J.,  March  12,  1898,  313. 

The  following  are  the  shipments  of  Algerian  phosphates 
from  the  port  of  Bone  for  the  full  year  1897,  as  compared 
with  1S96.     The  shipments  are  given  in  metric  tons  ; 


Shipments  of  Algerian  Phosphates  fi  om  the  Port  of  Bone. 

Shipped  to 

1896. 

1897. 

Algeria 

Austria 

1.321 
1.240 

1,500 
64,006 

34.1161 
17.490 

2,900 
20,170 

3,500 

250 

598 
600 

2.000 
73,430 
70,155 
24,770 

6,000 
18,950 

8,014 

1,300 
100 

1,165 

140,040 

207,082 

Of  the  total  production  in  1897,  Crookston  Brothers  report 
96,547  metric  tons,  the  Constantine  Phosphate  Company 
82,145  tons,  and  the  Societe  Generale  de  Phosphates 
Franeuise  28,390  tons,  making  in  all  207,082  metric  tons. 
These  figures  represent  the  total  production  of  Algeria  and 
Tunis.  Some  deposits  in  the  last-named  countrv  will  enter 
in  the  production  of  1898,  and  their  shipments  will  be  made 
from  the  port  of  Sfax. 

BOARV  OF  TRADE  RETURNS. 

Summary  op  Imports. 


Metals 

Chemicals  and  dvestuffs 

Oils 

Raw   materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


£ 

1,830,330 
673,474 
711. 1M 

2,795,651 


£ 
1.645,382 

55' i,7 15 

655,755 

2180,864 


•;5.77i'.>7( 


Summary  of  Exports. 


Articles. 

Month  ending  28th  February 

1897. 

189S. 

Metals  (other  than  machinery)  .... 

e 

2,542,282 

715. ssn 

2,414,666 

£ 

2,860,351 

17,864,682 

17,041,849 
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Imports  of  Metals  for  Mouth  ending 
28th  February. 


Imports  of  Chemicals  and  Dysstuffs  for  Month 

ENDING    L'sifH    FEBRUARY. 


Quantities. 

Values. 

Articles. 

1897. 

189K. 

1897.     |      1898. 

Copper  :— 

Regulus 

(Inwrought M 

Iron :— 
Ore , 

Bolt,  bar,  Ac 

Steel,  unwroua-ht..      „ 

I.eud.piK and  sheet       „ 

2.271 
'.'.lis 
L019 

5»'',.Ks 

8307 

3304 
64,671 

87*988 

2;«o 
8,7*1 

488,153 

2,158 
13,012 

i-.i-l' 
622,716 

£ 

27382 

273,661 

n:u  M 

25,436 
25,143 
.::  -.117 

81.785 
115359 
95,000 

si 'J- I 

£ 

186354 
263,754 

22  122 
18342 

17. ":; 
160,613 

77,1'.'5 

7<;>i2 

r.7.1107 
121354 

Other  articles  ...  Value  £ 

6,690 

171.71 1 

1 1 1. 932 
1  l-.IJI 

Total  value  of  metals 

•• 

1  1,880,336 

1.015,3S2 

Articles. 

Quantities. 

Values. 

1897. 

1898. 

1897: 

1898. 

11.77.'. 

16380 

"ll9 

.. 

lY.2l!' 

29.706 

- 

14.154 
28335 

25,050 

"S17 

1.211 

1**377 
1.111 

1  03*0 

-  .i71 

£ 
6,680 

•,'I.Sls 

080 

11,764 

•jV..;is 
106,723 

£ 

I'.lL'l 

Bark  (tanners',  4c.)     „ 

Cutch  and  tranibier  Tons 
D, 

Auilin  and  other      m 

103,774 
8,074 

16366 

2 17, 115 

Nitrate  of  potash  . 

<  tther  articles.. .  Value  2 

s  .71 
81,887 
99,726 

Total  value  ■'(  chemicals 

.. 

671,171 

550,715 

Imports  of  Oils  for  Month  ending  BBxb   February. 


Quantities. 

Values. 

Articles. 

1897. 

1898. 

1897. 

1898. 

21,275           11,231 
1392           1,427 

88,006 

-.   83304310 
8,198           2,701 

£ 
24,116 

£ 

-.6.115 

5!i.7(i(l           17.  KS 

322303        378.299 
88311          54,704 

Turpentine Cwt. 

Other  artioles  ..  Value  £ 

■J.'.l 

1482 
8396 

4.8f.'.i 
77,081           4459 

88,S2'.i           7U17 

Total  value  of  oils... 

•■ 

- 

711,181 

Imposts  of    Raw    Material  for   Xon- Textile 
Industries  for  Muntii  ending  '-'Sth  February. 


Articles. 


Quantities. 


1897. 


1808. 


Values. 


1897.  1868. 


Hark.  Peruvian  ..    Owt, 

Bristles '•I'- 

chouo Owt. 

(iuin:— 

Arabic a 

Lae,  Ac 

Gutta-percha 

Hides,  raw:— 

Dn 

Wei 

Ivory 

Manure: — 

in Tons 

Bones 

da 

phateolliine      .. 

hi f»t- 

mgs 



Pulp  el  wood 

Chemical 

Uecnanlonl  .. .  - 

Rosin Cwt. 

Tallow  uiul  stearin 

Tnr Hum  Is 

Woodi-  ,      , 

Hewn UMi 

Sawn 

Staves .. 

Mahogany ' 

Other  nitieles....  Value  £ 

Total  value 


1.117 

l".:.l  I 

4/107 

5316 

27340 
10,700 

8379 
9361 

68,87  I 
I  789 
19301 


7,451 

222,601 
86,776 

I. ISO 

9,092 

.'.,7-J  I 


£ 
2316 

608,496 

10,270 


£ 
16301 

t7!.*.-,7 

7.211 
S2317 
49,768 


51 338         70.679        1 KI361 
70,402         81     i 


8390 

83,715 

1304 


1368 
8,441 


3413 

79.863 

11.111 

88350 


IS^OM    !   '-,S'1 

89,119         1 

27" 


120,7+5 


818368 


Exports  m    Metals  (..tiifh  thin  Machinery)  for 
Month  ending  28th  limn  vRy. 


7380 
1 1  806 
13348 

76340 

B1312 

79310 

64306 

199,789 
51,682 


1      2,680354 


Besides  the  above. droits  to  the  vulue  of  6*3441,  were 
.  |n  1 .  brnarj  ls;>7. 


Articles. 


Quantities. 


1S97. 


lM's. 


Values. 


1897.  1898. 


Brass Cwt. 

Copper : — 

1  i  wrought 

Vrounlit 

Miied  metal 

Hardwareand      Value  £ 

cu'l.-ry. 

implements 

Iron  and  -t,  el  .. .    Tens 
Load m 

Plated  wares  . . .  Value  A 

Telegraph  »ir.  - . 

Tin  Cwt, 

Zinc 

Other  articles  ..  \ 

Total  value 


8308 

17343 
16344 


2378 


7,179 

s.'.'ll 


S.66I 
12,118 


8379 


7,001 

7,7«S 


87308 


£ 


148,276       110.515 


1381,971 

I 

13,710 


1  696,421 
76376 
76.786 


-J      2,366,351 


Kxi'ORM  Of  Mis,  1.1  i.vni cts  Articles  for  lioam 
1  KDING    28TH    FeBRO  vliv. 


Articles. 


Quantities. 


18*7. 


is:,-. 


812.900 

1313.100 

87304 


Values. 


|s:.7. 


1898. 


Ounimwder Lb. 

Military  stores..  Value  i 

Lb.       2,013300 

Caoutchouc Value* 

Cement Ti  ru  29,180 

Products  ol  coal  Value  £ 
Earthenware  .... 

Stoneware 

t  ilasi 

Bg.Ft.       118,703        146,782 

Flint ' 

Bottles 

sr  kinds....  '         2L0OB 

Leather  r— 
L'nwroughl  ....      ■.  u.t  1 

Wroughi Value  £ 

I I  1349 

Floorcloth   .. 

rials  Val.  £ 

Paper  Cwt.  90,748 

1 

C»t.      6431 

Total  value 


8,416300 


£ 
16,951 
7s.;.7l 
88316 
9U078 

110,062 

8381 
16312 

10300 

111382 

S73U 

119,676 


£ 

11. S01 


1,414,666     8,481314 
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Exports  of  Drugs  and  Chemicals  for  Month 
ending  28tii  febuuary. 


Articles. 


Quantities. 


1897. 


Values. 


1S97. 


Alkali Cwt. 

Bleaching  materials    „ 
Sulphate  of  copper   Tons 
Chemical  manures 

Medicines Value  £ 

Other  articles 

Total  value 


18C8. 


! 

£ 

£ 

329,fi'JS 

281,113 

83,516 

74.65S 

73,441 

m  1.371 

23,721 

23,849 

8,737 

8,175 

151,452 

131,715 

34,207 

31,115 

178,938 

182,374 

. . 

.. 

S7.3I2 

70,535 

■'• 

•• 

220,941 

213,009 

,         •• 

•• 

745,880 

702,140 

5325.  La  Societe  Anonyme  Du  Temple  and  H.  Prillie. 
Improvements  in  boilers,  evaporators,  or  heaters.  Com- 
plete Specification.     March  4. 

5333.  L.Sterne.  Improvements  in  condensing  apparatus 
March  4.  F 

5682.  A.  Slucki.  Improvements  in  apparatus  for  heating 
or  cooling  liquids,  gases,  and  the  like.     March  8. 

5884.  J.  Williamson.  Improvements  in  and  relating  to 
filter  cloths  or  other  similar  filtering  media.     March  10. 

6037.  H.  H.  Schou.  Improvements  in  valves  for  regu- 
lating the  flow  of  gases  or  liquids.  Complete  Specification. 
March  11. 

6047.  G.  Dupont.  Improvements  in  carburetting  appa- 
ratus.     March  11. 

6076.  J.  McG'ulloch.  Apparatus  for  drying  organic  and 
iaorganic  substances.     Mar.  12. 


ifflontWp  patent  list. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  ip. 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLAXT,  APPARATUS,  and  MACHINERY. 
Applications. 

3690.  II.  McPhail.  An  improved  method  of  and  means 
for  drying  wood  and  other  vegetable  substances.  Complete 
Specification.     Feb.  14. 

3910.  M.  Daege.  Improvements  in  distilling  liquids  and 
in  apparatus  therefor.     Feb.  16. 

3926.  E.  C.  Segundo.  Improvements  in  apparatus  for 
sterilising  milk  and  other  nutritious  substances.  Complete 
Specification.     Feb.  16. 

3934.  W.  R.  Green.  Improvements  in  air  or  gas-com- 
pressing apparatus.     Feb.  17. 

4059.  J.  Prestwich.  Improved  apparatus  for  heating, 
cooling,  or  condensing.     Feb.  18. 

4117.  E.  Roberts  and  H.  R.  Dixson.  An  improved  pipe 
or  conduit  for  fermented  or  corrosive  liquids.  Complete 
Specification.     Feb.  18. 

4229.  A.  G.  Hoffmann  and  A.  Schwarz.  An  improved 
process  of  and  means  for  heating  and  evaporating  liquids  ; 
also  applicable  to  the  heating  of  vapours  and  gases. 
Feb.  19. 

4342.  A.  Hanemann, — From  —  Thomsen,  Uruguay.  A 
new  or  improved  composition  for  use  as  a  non-conductor  of 
heat.     Feb.  22. 

4421.  E.  Batault.  Improvements  in  the  methods  of 
closing  receivers  charged  with  compressed  or  liquefied  gases. 
Feb.  22. 

4459.  L.  Rumelin  andH.  Auer.  An  improved  receptacle 
for  the  storage  of  calcium  carbide.  Complete  Specification. 
Feb.  22 

4512.  K.  Bacault.  Apparatus  for  transfusing  the  com- 
pressed or  liquefied  gases  enclosed  in  a  receiver  into  another 
recipient.     Feb.  23. 

4518.  B.  H.  Scheibler.  An  improved  apparatus  for  car- 
bonising rags.     Complete  Specification.     Feb.  23. 

4860.  J.  Schumann.  Improved  heating  apparatus. 
Feb.  28. 

4925.  C.  W.  J.  Thomsen.  Improvements  in  drying 
apparatus.     Feb.  28. 

4966.  A.  Webster.  Improvements  in  or  connected  with 
distilling  apparatus.     March  1. 

5007.  W.  A.  Hull.     Improvements  in  filters.     March  1. 

5038.  H.  K.  Bamber.  A  special  heating  apparatus,  with 
regulated  draught  for  drying  gypsum  and  certain  other 
products  at  a  regulated  temperature.     March  1. 


Complete  Specifications  Accepted.* 
1897. 

1494.  S.  Chatwood  and  S.  1(.  Chatwood.  Apparatus  for 
super-heating  steam.     March  2. 

4221.  A.  W.T.  Hiilssner  and  P.  Rohrig.  Cleaning  or 
clarifying  and  filtering  apparatus.     Feb.  23, 

4690.  J.  R.  Wright.  Improved  means  or  apparatus  for 
carbonating  liquids.     Feb.  23. 

6157.  L.  Maiche.  Apparatus  for  heating  and  cooling 
fluids  by  fluids.     March  9. 

7133.  J.  Gwynne.  Method  and  machinery  or  apparatus 
for  cooling  liquids.     March  2. 

7547.  H.  H.  Schou.     Refrigerating  apparatus.     Feb.  23. 

8596.  T.  C.  Palmer.  Improvements  in  and  connected 
with  condensers.     Mar.  9. 

9315.  A.  Forrett.  An  incandescent  furnace  for  heating 
gas  retorts.     March  9. 

9522.  E.  Edwards. — From  C.  Schaaf.  Improvements  in 
muffle  furnaces.    Feb.  23. 

10,988.  F.  J.  Collin.  Apparatus  for  cooling  and  washing 
gases.     March  9. 

11,803.  J.  Williamson.  Filter  presse-  and  similar 
filtering  apparatus.     March  16. 

12,752.  G.  Watson.  Improvements  in  furnaces  for 
burning  towns'  and  other  refuse  :  applicable  also  to  furnaces 
for  general  purposes.     Feb.  28. 

21,285.  J.  L.  Collier.     See  Class  XVI. 

28,368.  J.  Leich  and  S.  Deiporte.  An  improved  appa- 
ratus for  compressing  and  mixing  gas  and  air,  more 
particularly  for  lighting  purposes  ;  also  applicable  for  air 
compressing.     March  9. 

1898. 

3039.  J.  Q.  Rayner.  Improvements  in  reverberatory 
furnaces.     March  16. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

3643.  E.  Hopkins.  Improvements  in  or  relating  to  appa- 
ratus for  generating  acetylene  gas.     Feb.  14. 

3684.  W.  G.  Potter.  Improvements  in  and  connected 
with  regenerative  burners  for  calcium  gas,  coal  gas,  and 
oil  gases.     Feb.  14. 

3689.  F.  Kiichler.  Improvements  in  or  relating  to 
acetylene  gas  generators.     Feb.  11. 

3722.  C.  J.  Bailey  and  J.  H.  Xicklin.  Improvements  in 
apparatus  fo.-  generating  acetylene  gas.     Feb.  15. 

3745.  J.  H.  Ross.  Improved  acetylene  gas  generator. 
Feb.  15. 

3770.  A.  M.  Plaissetty.  Improvements  in  or  relating  to 
the  manufacture  of  mantles  for  incandescent  gas  and  other 
lighting.     Feb.  15. 

3833.  G.  Fothergill  and  J.  Fothergill.  Improved  means 
of  obtaining  heat  from  fuel  and  abating  smoke.     Feb.  16. 
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3884.  L.  M.  Miller.  Improvements  in  the  manufacture 
of  acetylene  gas.    Feb.  16. 

3DH.  I, .  Etaii.     Process  for the  purification  of  aei 
gas.     Piled    Feb.    16.     Date   applied   for  Aug.    14,    1897, 
being  date  of  application  in  France. 

3915.  J.    K.   W.    Featherstonhaugh.       Improvements    in 

filling  and  accessory  apparatus.      Feb.  16. 
■1074.  A.  J.  Clitheroe.     An  apparatus   for  the  generation 
,,(  acetylene  gas.     Feb.  18. 

411.1*  11.  Berger.  Improvements  in  apparatus  for  gene- 
rating acetylene!     Complete  Specification.     Feb.  18. 

4129  V7.  A.  Conleon  and  H.  de  Thiersant.  A  new  or 
improved  apparatus  for  the  generation  of  acetylene  gas. 
Feb.  18. 

4194.  II  Wblpert  Improvements  in  air  carburetting 
apparatus.    Complete  Specification.    Feb.  19. 

4213.  I.  Rttmelin  and  II.  Auer.  Improvements  in 
and  relating  to  generators  of  acetylene  gas. 

4844,  H.  ().  Oddy.  Improvements  in  acetylene  gas 
generators.     Feb.  22. 

a.  H.  Walker.  An  improved  process  and  apparatus 
for  the  production  and  purification  of  acetylene  gas. 
Complete  Specification.    Feb.  22. 

1359,  II  Dint.  Improvements  iu  apparatus  for  gene- 
rating acetylene  gas,     Feb.  88. 

I  178,  I  H  Boss.  Improved  acetylene  gas  generator. 
Feb.  82. 

4410.  W.  J.  Farmer  and  J.  M.  Somerville.  Improve- 
ments in  the  extraction  of  cyanogen  compounds  from  coal 
and  coke  oven  gas.     Feb.  L>2. 

414i'..  P.  M.  Justice. — From  The  Allgcmeinc  Carbid-und 
Acetylen-GesellschafI  mil  besehraukter  Haftnng,  Germany. 
Improvements  in  apparatus  for  the  manufacture  and  treat- 
tnent  of  acetylene  gas.     Feb.  22. 

4529.  J.  B.  Bourseau.  A  cartouche  or  receiver  to  store 
gas  under  pressure.    Complete  Specification.    Feb.  88. 

tins.  YV.  <:.  Forster.  Improvements  in  the  extraction 
i.f  .ynogen  compounds  In  the  manufacture  of  coal  gas. 
Feb.  24. 

4619.  C.  W.  Smith,      improvements  in  apparatus   for 
producing  artificial  fuel    Complete  Specification..    Feb.  24. 
17 ;  7.  k.  a.  Mitchell.    Improved  apparatus  for  gun.  rat- 
ing, storing,  ami  enriching  hydrogen  gas.     Feb.  25. 

1789.  B.  von  Scheldt,     Improvements  in  apparatus  for 

generating  acetylene  gas.      Feb.  2.V 

1801.  i;  .i    Moss.     Improvements  in  act  s  gene- 

rator*.    Feb.  26. 

4809.  F.  Lamplough.  Improvements  in  gas-making 
apparatus      l ■'•  b.  26. 

1337  .i  >t  t  Legge  and  \.  B.  i  ooper.  Improved 
generator  to  generate  acetylene  gas  and  the  like  without 
pressure.     Feb.  28. 

1856.  J.  Jacquot.  Automatic  apparatus  for  producing 
at  etylene  gas     Feb  28. 

5020.  E  Baner  and  V.  J.  Woschnagg.  Improvements  in 
apparatus  for  produ  ing  acetylt  it   gas.     March  1. 

040    \.  10  1.  Drechsel  and  C.  B.  Gunther.     Improve- 
ments in  fabric  for  incandeaoenl  mantle-.     March  I. 

5180,  i  G  Gearing.  Improvements  iu  or  relating  to 
aceti  iting  and  storing  apparatus.     March  8. 

5817.  1.  Bauer,  F.  Freid,  and  .1.  Bredel.     I 
apparatus  foi    manufacturing  acetylene  gas  by    means   ol 
,  nihil       March  I. 

5407    II    Kirkham,     [mprovements  in  apparatus  for  the 
traction  of  impurities  from  coal  and  other  gases.  March  5. 
5479.  W.Faludi,  Improved  acetylene  apparatus.  March  5. 
5497,  I. .  p .  llvini      A.  new  or  improved   proa       of  pro- 
lug  acetyl  tni  gas.    t  ompleti    Spi  March  5. 
i  i-    i.    p    iixiui       New    ..i   improved 
rating  and  utilli  ing  acetylene.    I 
March  5. 

L.J    Dcdecker.     Improvements  in  apparatus  for 
automatic  production  of  acetylene  gas,     Mai  eh  7. 


5578.  G.  F.  Dinsmorc.  A  process  of  ami  apparatus  for 
manufacturing  gas.  Complete  Specification.  Filed  March  7. 
Pate  applied  for  Aug.  9,  1897,  being  date  of  application  in 
Belgium. 

A.  M.  Clark.— From  Suldtutsehc  Glukorpet  I 
r'.k  F.  Saner,  Germany.  Improvements  in  the  ininu' 
ture  of  incandescent  mantles  and  the  like.      March  7. 

5594.  ('.  II.  P.  Schluter  and  C  1..  F.  I.uicmauu.  Im- 
proved  apparatus    for    generating    acetylene.       (' plete 

Specification.    Match  7. 

5667.  II.  .1.  Cantley,  J.  It.  Davie*,  and  G.  Daries. 
Improvements  in  incandescent  light.      March  S. 

5701.  11.  Clayton  and  II.  li.  Steward.  Improvements  in 
generators  for  the  manufacture  of  acetylene  and  other 
gases,     March  8. 

.'>760.  J.  Main  Improvements  in  apparatus  for  the 
generation  of  acetylene  gas.     March  9. 

5798.  \V.  El  worthy.  Improved  apparatus  for  generating 
ozone.     March  9. 

.',H4n.  W.  Konbotbain.  Improvements  in  apparatus  for 
generating  acetylene  gas.     March  10. 

5908.  P.  \  ezin  and  A.  Oudry.  Improvements  in  or 
relating  to  apparatus  for  use  iu  manufacturing  acetylene 
gas.     March  10. 

5926,  <  i  Lindemann. — From  E.  Korting,  Germany.  Ap- 
paratus for  spraying  or  atomising  combustible  liquids  and 
mixing    the     same    with     air.      Complete    Specification. 

March  10. 

5941.  F.  II.  Smith.  Improvements  in  apparatus  for  the 
production  of  illuminating  gas.      March  10. 

594.">.  F.  H.  Grundy.     An   improvement   in  burners 
incandescent  ga-  lights.    March  10. 

5956.  A.  Hutchinson  and  F.  A.  Hutchinson.     Automatic 
rptive  aa  tyleoe  gas  generator,    March  11. 

5978.   G.     F.     Thompson.        Improvements     in    port:: 

generators  for  acetylene  gas.    March  11. 

6006.  .1.  lVreival.     Improvements  In  gas  generi     l 

acetylene,  hydrogen,  and  such  like  gases       M  irch  11. 

6097,  K.  Puterson.  Improvements  in  apparatus  for  tli 
manufacture  of  acetylene  gas       March  12. 

6154.  C.  Crop.      Improvements   in    and  relating  to  in 
descent  ga<  and  oil  illumination,      March  12. 

COMI'LKTE  SPECIFICATIONS    Acobpzbd. 

1897. 
47.' '.  P.  II.  Smith.    Aii  acetylene  gas  lamp.     Feb.  28. 
5445.  •..    Baldwin  and    ('.    Crastin.     Apparatus    for   the 
manufacture  of  acetylcue  gas.    March  8. 

s|7.    t  omit    de    Ilamel    de     Maniu.       Manufacture    of 
incandescence  bodies  for  illuminating  purposes.     March  9. 

64C4     P.   Musclmiup   and   S.    Burridge.     Manufacturi 
coke   and    apparatus    and   appliances    connected  therewith. 

Feb.  28. 

\V.  \V    Strode  and  G.  II.  White.      Manufacture  of 
acetylene.      Feb 

717J.  Comtc  Albert  Dillon  de  Micheroiix.      Ncn  p 
to  desulphurate  coals,  to  destroy  their  smoke  and  bad  ami 
t,.  increase  the  number  ol  their  calories.  fee.     Feb.  88. 

.1     i.     A.   Kitchen.     Improvements  in  or  i. 
to  tret]  lene  generators.     I  eb.  28. 

7929.   F.  II.  Smith.     A  Acetylene  gas  lamp  or  generator. 

28. 
8551.    J.     II.     Filey.      Apparatus    for    manufacturing 
acetylene  ga-.     Feb.  88. 

9045.  CO    Kusling.     Imp  protecting  an  I 

sustaining   the   mantles  of  "  Welsbach  "  and  similai  light-. 
March  16. 

9656.  W.    \ .'t.  \.  Ueidenstam.    Manufacture  of  char- 
coal.    March  16. 

J.   G.    A     Ritcher.     Improvements    in    portable 
-,,r-  foi  producing  acetylene  from  calcium  carbide. 
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10,* 96.  H.  J.  Barbier.  Means  for  tbe  storage  of  com- 
pressed gas.     March  15. 

15,317.  M.  Graetz.  Improvements  in  oil  burners  for  the 
production  of  non-luminous  flames,  especially  for  heating 
incandescent  bodies. 

15,754.  F.  II.  Smith.  Improvements  in  acetylene  gas 
generators.     March  9. 

20,051.  F.Khind.  Improvements  in  gas  generating.  Mar.2. 

21,150.  J.  Carter.  The  Carter  incandescent  gas  light 
mantle  and  chimney  protector.     March  16. 

27,652.  M.  Bernstein.  Proprietor  of  the  Firm  of  J.  F. 
Wallmann  and  Co.  Process  for  the  manufacture  of  auto- 
matic igniters  for  illuminating  gas.     March  16. 

28,368.  J.  Leich  and  S.  Delporte.     See  Class  I. 

29,796.  M.  Bernstein.  A  process  for  manufacturing 
incandescent  bodies.     March  16. 

•30,637.  J.  Miicke  and  J.  Miicke.  Improvements  in 
acetylene  gas  generators.     Feb.  23. 

30,689.  G.  W.  Lee,  F.  Elliott,  and  G.  Tatham.  Process 
and  apparatus  for  the  manufacture  of.  inflammable  gas, 
and  composition  to  be  used  therein.     March  9. 

1898. 

49.  B.  Puchmuller.  An  improved  fluid  and  process  of 
manufacturing  the  same,  for  impregnating  bodies  or  suit- 
able fabric,  threads,  fibres,  or  the  like,  for  incandescent 
lighting  purposes.     Feb.  9. 

1013.  E.  Bonrnonville.  Improvements  in  acetylene  gas 
generators.     March  9. 

1665.  R.  Quatanneus-Moens  and  E.  Carreer-Dilger. 
Machine  for  producing  acetylene  gas  for  private  and  public 
lighting.     March  16. 

3493.  W.  MacKean.  A  burner  for  burning  off  incan- 
descence mantles.     March  16. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 
1411.  V.  T.  Uagosin.    A  method  of  distilling,  fractioning, 
and  cracking  mineral  oils,  and  obtainiug  various  products 
therefrom,  and  apparatus  for  that  purpose.     March  16. 

IV— COLOURING  MATTERS  and  DYES. 
Applications. 

3G71.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Brtming,  Germany.  Manufacture  of  acetyliso- 
eugenol.     Feb.  14. 

3680.  J.  Hauff.  Method  of  oxydation  of  ortho-toluol- 
sulphamide  to  saccharine  by  avoiding  the  formation  of  ortho- 
toluol-sulpho  acid  or  ortho-sulpho-benzoic  acid.     Feb.  1 4. 

4045.  A.  G.  Green,  B.  Levy,  and  The  Clayton  Aniline 
Company,  Ltd.  Manufacture  and  production  of  interme- 
diate products,  and  of  colouring  matters  therefrom.    Feb  1 7. 

4226.  H.  R.  Vidal.  Improvements  in  the  preparation  of 
paramidophenol.     Feb.  19. 

4534.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  production  of  quiuonoxime  colouring 
matters  (nitroso-phenols)  upon  the  fibre.     Feb.  23. 

4545.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Manufacture  of  pyridine 
colouring  matters.     Feb.  23. 

4585.  A.  Ashworth  and  J.  Burger.  Improvements  in 
the  production  of  colouring  matters.     Feb.  24. 

5257.  H.  E.  Newton. —  From  The  Farbenfabrikeu 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  colouring  matters  for  cotton.     March  3. 

5456.  F.  Valentiner.  Improvements  in  the  production  of 
acetophenonphenetidide,    Complete  Specification.    March  5. 

5593.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  a  new 
colouring  matter.     March  7. 

5746.  W.  E.  Heys.— From  The  Chemical  Works,  for- 
merly Sandoz,  Switzerland.  The  manufacture  or  produc- 
tion of  brown  polyazo  colouring  matters.     March  9. 


5915.  H.  R.  Vidal.  Improvements  in  the  manufacture  of 
colouring  matters.     March  10. 

5916.  H.  R.  Vidal.  Improvements  in  the  manufacture 
of  colouring  matters.     March  10. 

5949.  G.  W.  Johnson.  —  From  C.  F.  Boehringer  and 
Soehne,  Germany.  Improvements  in  the  manufacture  or 
production  of  xanthines  and  their  derivatives.  Complete 
Specification.     March  10. 

6055.  J.  Imray.— From  La  Societe  I,.  Durand,  Hugueuin, 
et  Cie.,  France.  Manufacture  of  new  colouring  matters 
from  oxazines.     Complete  Specification.     March  11. 

6056.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Method  of  producing  the 
tannm-antimony  and  the  chromium  compounds  of  the 
quinoneimide  dyestuffs  from  their  components  on  the  fibre, 
prepared  with  a  phenol,  and  on  the  fibre  not  so  prepared  in 
printing.     March  II. 

6057.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Method  for  the  manufac- 
ture of  sulphur  trioxide  (sulphuric  anhydride).    March  11. 

Complete  Specification?  Accepted. 

1897. 

5697.  H.  R.  Vidal.  Preparation  of  paramidophenol  and 
the  like.     March  9. 

6913.  H.  R.  Vidal,  Manufacture  of  colouring  matters. 
March  2. 

8235.  G.  W.  Johnson. — From  Kalle  and  Co.  Manufac- 
ture and  production  of  azo  dyestuffs  or  colouring  matters 
suitable  for  dyeing  cotton.     March  2. 

9268.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  1 -phenyl  2-alkyl- 
pyrazolones.     March  9. 

V.— TEXTILES  :   COTTON,  WOOL,  SILK,  Etc. 

Applications. 
3621.    A.    Hoegger.      Improvements   in   and   connected 
with  the  production  of  lustrous  effects  on  double  vegetable 
threads.     Feb.  14. 

3685.  J.  Eddison.  An  improvement  in  the  manufacture 
of  wadding.     Feb.  14. 

3898.  H.  C.  Woltereck.  Improvements  in  and  in  the 
manufacture  of  artificial  silk.  Complete  Specification. 
Feb.  16. 

5368.  S.  H.  Sharp.  Producing  silk  or  satin  stripes  or 
design  effects  upon  cotton  and  other  fabrics.     March  4. 

Complete  Specifications  Accepted. 
1897. 

9056.  E.  Crepy.  Method  of  and  means  for  "  mercerising  " 
vegetable  fibres,  fabrics,  and  the  like.     March  2. 

11,313.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Bruning.  Improvements  in  mer- 
cerising vegetable  tissues.     March  9. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

3604.  J.  T.  Reid  and  H.  Thorp.  Improvements  in  dyeing 
textile  fibres,  yarns,  and  fabrics.     Feb.  14. 

3672.  R.  C.  W.  A.  Sieverts.  Treatment  of  rattan, 
bamboo,  and  other  plants  having  a  silicious  outer  coating 
for  the  bleaching  and  dyeing  thereof.     Feb.  14. 

3775.  T.  F.  Stimpson.  Improved  method  of  printing  on 
fabrics.     Complete  Specification.     Feb.  15. 

4499.  R.  Hutchison.  Improvements  in  apparatus  for  use 
in  stretching,  scouring,  washing,  preparing,  and  dyeing 
tops,  yarns,  and  fabrics.     Feb.  23. 

4613.  T.  Cadgene.  Improvements  in  or  relating  to  the 
dyeing  of  textiles  and  the  like,  and  apparatus  therefor. 
Feb.  24. 

4967.  F.  S.  Sandeman.  Improvements  in  treating  or 
bleaching  jute.     March  1. 
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5063.  W.  P.  Thompson. — From  J.  Ratcliffe  and  M. 
Goldav-kv,  Russia.  Improved  method  and  apparatus  for 
iring  laps  of  textile  materials  for  dyeing  puq>oses. 
March  1. 

5087.  .1.  S.  Lord  ami  G.  S.  Lord.  Improvements  in 
apparatus  for  dyeing,  scouring,  and  washing  hanks. 
March  2. 

.",475.  J.  Btlndgens  and  L.  liiindgens.  Improvements 
in  or  relating  to  dyeing  vats.  Complete  Specification. 
March  5. 

.1711.  \V.  Mather  and  K.  II.  B&wortb.  \  process  and 
apparatus  for  coutinuo\is  bleaching  of  fabrics  or  yarns  iu 
open  condition.      March  8. 

I    .Mil. HI.    Sl-KC  11  li  ATIONS     A'  CEITKD. 

1897. 

B1I4.  0.  H.  Stone.  Process  of  colouring  papers. 
March  9. 

10,901.  .1.  Imrny.  —  From  La  Soci.'te  Anonyms  A. 
I.'oudillon  et  CSe.  Process  for  fixing  interference  colours 
on  paper  or  other  surface.     March  2. 

27,270.  C.  Delescluse.  Improvements  in  bleaching 
cotton,  linen,  and  other  vegetable  textile  materials.   March  2. 

1898. 
1684.     I'.    Urban    and    !,.    Tick.       Improved    method    of 
bleaching,   dyeing,  washing,  or    treating   fabrics  and    other 
.  rials  with  liquid,  and  apparatus  therefor.     March  16. 


6037.  H.  II.  Seou.  Improvements  in  valves  for  regu- 
lating the  flow  of  gases  or  liquids.     Complete  Specification. 

March  11. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

1»97. 

0648.  T.  Keenr.  Furnaces  for  the  manufacture  of 
calcium  carbide  or  the  like.     Feb.  23. 

7n06.  W.  Garroway.  Manufacture  of  ammonium  nitrate 
and  other  sail*.     March  16. 

8335.  W,  Wyld  and  .1.  II.  Cox.  Means  or  method  of 
manufacturing  ferric  sulphate.    Feb.  23. 

9099.  T.  Savage.  Production  of  nickel  sulphate. 
March  2. 

9215.  II.lt.  Viual.  Process  for  manufacturing  alkaline 
cyanides  and  other  cyanated  products.     March  9. 

10,361.  C.  Mas-. .11  ami  C.  Tillicrc.  Improvements  in  the 
preparation  or  manufacture  of  borax.     March  10. 

10,509.  T.T.  Sill.      See  Class  X. 

17,009.  I  L.  Hoberts.  Process  of  and  apparatus  for  the 
manufacture  of  metallic  carbides.     March  '.'. 

29,710.  P.Jensen. — From  L.  Kohnuann  and  H.  II.  Nie- 
denliilir.  Germany.  Process  ami  apparatus  for  obtaining 
nitric  acid  from  low-graded  nitro-oxygen  compound:.. 
Feb.  24. 

1898. 

32.  .1.  I. cede.  Improvements  in  the  art  of  producing 
calcium  carbide.     Feb.  23. 


VII.—  ACIDS,   ALKALIS,  and  SALTS. 
APFLIOA  1  I 

1985a    ••.   Bower. — From  .1.   E,   Hewes,  United   States, 

Improvements  in  the  BTOCeSS  for  the  niainifaet  lire  of  earbide 
of  caleiuni,  and  apparatus  therefor.  Filed  March  I.  Date 
claimed  Jan,  25.  1898. 

.isul.  J.  Y.  .Johnson— From  II.  Dercnm,  United  States. 
Improvements  in  the  manufacture  or  regeneration  of 
chramates  or  bichromates  from  waste  battery  or  other 
liquor-,  or  from  .■limine  ahun  or  lesqui  -alts  of  chromium. 
Complete  Specification.     Feb.  15. 

1088.  J.  Landin.  An  improved  method  of  producing 
carbides.     Complete  specification.    Feb.  17. 

1298.  P.  Jensen. — From  J.  von  Orlowsky,  Russia. 
Process  for  rendering  carbide  non -hygroscopic.  Complete 
Specification.     Feb.  21 . 

i  '  E.  J.  C.  Christie.  A  method  for  rendering  nitrate 
of  ammonia  anhydrous  and  non-detiqueseeht.    Feb.  24. 

1861,  C.  Diealer  and  F.  Dieokmann.  A  process  for  the 
latin  1  I  illic  oarhidea      Feb.  28. 

4862.  C.  Diealer  and  F.  Dieekniann.  Process  for  manu- 
facturing metallic  carbides.      I''eb.  28. 

C,  Diealer  and  F.  Dieekmann.     Process  for  nianti- 
1.1.  lining  metallic  carbides.     Feb.  28. 

1866,  <i.  Power. —From  J.  B.  Hew-.  I  nited  States. 
Improvements  in    the   process  ol    making   calcium   earbide. 

Feb.  28. 

1878,  I?.  Crowther  and  it.  Croirther,  jun.  A  new  or 
improved   method  of  separating  tannic  acid   Prom    tannin 

.   to   render   the  tannic  acid  applicabl 
dyeing  and  other  purposes.     Feb!  18: 

[ 1    1,  1  1    ll.lin.i-.     Iinproveiiient-  in  the  production 

,.t  metalrtc  salts  and  salts  oi  the  alkaline  earths,     March  1. 

11.    II.    Lake.      E 1  ■•111    I. a  Society    ( lolgliel    el    <  li    . 

Franet       [mpro" nts    in    the    mauufucturu    of    nitro- 

phosphates.     March  1. 

5298.  P.  Naif.  Process  ol  and  apparatus  for  the  manu- 
facture Of  ' 'hlorine.  Filed  March  S,  date  applied  for  Aug.  7. 
1897,  being  date  of  application  in  United  States. 

5481,  W  Coleman  A  proec-s  for  extracting  acetic  acid 
from  liquids  containing  it.     March  5. 

5496.  W.  YV.  Mi  Lauchlan.  Improved  method  of 
charging,  turning,  and  discharging  bleaching  powder 
chambers  and  the  like.     March  5. 


VIIL— GLASS,  POTTERY,  am.  ENAMELS. 

Arm. 1.  vims-. 

47os.  t;,  M.  Henley.  [mproTements  in  and  relating  to 
china-clay  kiln-.     Feb.  25. 

5073.  E.J.  Lutwyche.  Improvements  in  and  relating  to 
ornamenting  glass.    Complete  Specification.    March  1. 

6087.  .1.  P.la.lou.  Novel  or  improved  glaze  for  pottery 
ware.     March  12. 

Complete  Specifications  Acciptbd. 
1897. 

6840,  A.  I>.  Ilrogan.  A.  M.  Malloch,  aud  J.  Craig.  Leers 
or  kilns  for  annealing  glas-.      March  2. 

ii,)43.  K.  F.  AyieandC.  Dunnill  and  Co.,  Ltd.  Im- 
provements in  pottery-kilns  or  ovens.     March  9. 

80,598.  \V.  B.  Johnson. — From  li.  \V.  Blair  and  ILL 
Hays,  United  states.  Improvements  in  the  method  of  and 
apparatus  for  making  holl.,\v  glass  articles.      March  9. 

1898, 

21 12.  N.  Hrownc— From  The  Glashuttenweffce  Alder- 
lnitten  Action  (ie-ell-i  haft.  Germany.  Improved  hollow 
glass  blocks  for  the  construction  of  walls  pervious  to  light. 
March  10. 

LX— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

am.  (  BMENTB 

A 111  n  u  mxs. 

3057.   A,  I'    I     Cantlcy  and  F.  Springbom.     A  new  com 

position  for  the  manufactun  ol  moulded  articles.     Feb.  11. 

3793.  V7.  s.  Wilkinson.    Improvements  In  the  refining 

of  asphalt.     Complete  S| ilication.     Feb.  15. 

8900.  F.  Grumbaoher.  An  improved  process  for  pre* 
serving,  colouring,  and  hardening  wood      Complete  Spsittfi- 

cation.      Feb.  16. 

.1.  lliiti-h.-on  and  ,1.  F.  Service.      An  improvemeut 
in  fireclay  bricks  and  all  other  kinds  of  mortar.     Feb 

4343.  .1.1.  Lish.  Improvements  in  the  manufacture  of 
-labs   and    block-    for    pav.  in.  hi-,    steps   for  stairs,   and  for 

other  purposes,     Feb.  22. 

1548.  C  Mi...  nicld.T.  Improvements  iu  and  iu  the 
manufacture  of  artificial  -tone,  and  in  furnaces  for  burning 
the  saw..      l.i    23. 
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4594.  F.  J.  Bergniann.  Improvements  in  the  manu- 
facture of  cement  and  building  blocks.  Complete  Specifi- 
cation.    Feb.  24. 

4709.  H.  V.  Simpson.  Improvements  in  or  relating  to 
the  impregnation  of  wood  with  fireproofing,  waterproofing, 
preserving,  or  colouring  materials.     Feb.  25. 

5351.  P.  A.  Winkler.  New  method  for  the  production 
of  hard  stones,  especially  lithographic  stones.  Complete 
Specification.     March  4. 

5812.  W.  P.  Thompson. — From  A.  Domer,  France. 
Improvements  in  the  preparation  of  cork  and  cork  waste 
refuse  and  powder  with  a  view  to  its  utilisation  as  a 
resistant  against  damp  and  heat  for  building  and  other 
purposes.     March  9. 

6063.  E.  Burton.  An  improved  stone  paving  for  streets 
and  road6.     March  12. 

Complete  Specifications  Accepted. 

1897. 

7798.  T.  Parker. — From  G.  W.  Parker.  Improvements 
in  the  art,  method,  or  process  of  treating  gypsum  rock  for 
the  production  of  artificial  marble  and  the  like.     Feb.  23. 

9030.  T.  C.  Hutchinson.  Treatment  of  blast-furnace 
slag  or  scoria  for  the  manufacture  therefrom  of  hydraulic 
or  similar  cement,  or  for  other  purposes  requiring  use  of 
dry  granulated  slag.     March  2. 

9072.  D.  Wilson.     Cement  or  concrete.     March  2. 

9073.  1).  Wilson.  Manufacture  of  slabs  for  the  beds  of 
billiard  tables  and  other  purposes,  steps  and  block-,  for 
building  and  other  purposes,  pillars,  columns,  posts,  poles, 
chimney  pots,  pipes  or  tubes,  baths,  sinks,  tanks,  buckets, 
casks,  drums  or  barrels,  and  other  hollow  articles  and 
vessels.     March  9. 

20,670.  T.  Holden  and  C.  Major.  Improvements  in  the 
manufacture  of  cement. 

1898. 
2142.  N.  Browne. — From   Glashiittenwerke  Alderhiitten 
Actien  Gesellschaft,  Germany.     Sec  Class  VIII. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

10,829a.  J.  Swinburne.  Improvements  in  treatment  of 
sulphide  ores.     Filed  Feb.  25.     Date  claimed  May  1,  1897. 

3653.  W.  S.  Rock  and  J.  Sinel.  Improvements  in 
extracting  metals  from  sea  water.     Feb.  14. 

3654.  W.  S.  Rock.  Improvements  in  extracting  metals 
from  sea  water.     Feb.  14. 

3668.  H.  W.  Stillwell.  An  improved  method  of  soldering 
aluminium  joints.     Complete  Specification.     Feb.  14. 

3795.  F.  B.  Aspiuall  and  E.  C.  Ekstromer.  Improve- 
ments relating  to  the  extraction  of  precious  metals  from 
their  ores.     Feb.  15. 

3807.  G.  F.  Smith.  Improvements  in  apparatus  for 
extracting  precious  metals  by  chlorination.  Complete 
Specification.     Feb.  15. 

3810.  W.  P.  Thompson.— From  B.  Talbot,  United  States. 
Process  of  refining  metals.     Feb.  15. 

3830.  S.  O.  Cowper-Coles.  Improvements  in  the  reduc- 
tion of  tin  oxides.     Feb.  IS. 

4012.  A.  Reynolds.  An  improvement  in  the  treatment 
of  iron  and  steel  in  open-hearth  furnaces,  and  appliances 
therefor.     Feb.  17. 

4296.  J.  Jones.  Improved  process  for  the  recovery  of 
zinc  from  refractory  zinc-bearing  ores.  Complete  Specifi- 
cation.    Feb.  21. 

4422.  L.  Liebmann.  Improvements  in  the  production  or 
obtainment  of  metallic  beryllium  from  materials  containing 
it.     Feb.  22. 

4456.  H.  J.  Kirkman.  Improvements  in  apparatus  for 
extracting  gold  from  ores  and  the  like.     Feb.  22. 

4483.  F.  Pich.  Improved  process  and  means  for  hard- 
soldering  east-iron.    Feb.  23. 


4603.  A  Gutensohn  and  R.  W.  W.  Rising.  Treatment 
of  sea  sand  and  the  like  for  recovery  of  precious  metal 
Ueb.  24. 

4911.  HE.  Fry  and  R.  Addie.  Improvements  in  the 
recovery  of  zinc  from  zinciferous  slags  or  residues.     Feb.  28. 

5347.  J.  B.  de  Alzugaray.  Improvements  in  and  con- 
nected with  the  metallurgical  treatment  of  sulphide  ores 
sulphurets  mattes,  and  with  the  extraction  and  separation 
of  metals  therefrom.     March  4. 

5568.  P  E.  Secretin.  An  improved  aluminium  nickel 
bronze.     March  7. 

5719.  E  B.  Paruell.  Improvements  in  or  relating  to 
apparatus  for  the  treatment  of  metalliferous  ore  and  the 
like.     March  8. 

5722.  E.  J.  Ball.  Improvements  in  the  metallurgical 
treatment  of  metallic  ores  and  other  metalliferous  sub- 
stances.    March  8. 

5843.  G.  M.  Jackson.  Improvements  in  appliances  for 
dealing  with  molten  iron  from  the  blast  furnace  for  use  in 
the  production  of  castings.     March  10. 

5943.  S.  O.  Cowper-Coles.  Improvt.nents  in  the  treat- 
ment of  zinc-bearing  ores  for  obtaining  zinc  and  other 
metals  therefrom.     March  10. 

Complete  Specifications  Accepted. 

1897. 

Feb9223.H'   NieWerth-      Man"fecture   of    iron  and    steel. 

of  or""  ^ebA23K°neman  aDd  W!A-  Har,,e>-     Trea«-" 

6489.  J.  Davies  and  A.  Sanders.  Fluid  furnaces  for 
heating  or  smelting  or  refining  metals.     Feb.  23. 

7555  H.  R.  Cassel  and  B.  C.  Hinman.  Process  of  and 
Mareh  16        eXtraC"Dg  g°W  from  its  ores  and  compounds. 

10,509.  T.  T  Sill.  Manufacture  of  red  oxide  from  the 
waste  liquors  from  galvanising  works,  tin-plate  works  wet 
copper  process,  or  other  residual  liquors  containing  iron  in 
the  form  of  chloride.     March  16. 

10'Ji15".  ^  L-  ,D°b,e!K  Manufa«ure  of  cupels  and 
crucibles  to  be  employed  in  the  refining  of  metals.   March  1 6 

30,297.  J.  L.  Stevenson  and  J.  Evans.  Cast-steel  waterl 
cooled  tuyere  and  tuyere  arch  for  blast  furnaces.     Feb.  23. 

1898. 

142.  A.  Pigott.     Treatment  of  lead  ores.     March  9 

224.  A.  J.  Boult.-From  H.  L.   Hartenstein  and   G     * 

Weber,  United  States.     Improvements  in  or  relating  to  the 

utilisation  of  waste  products  from   metallurgical   funnce* 

and  the  like.     March  9. 

976.  C.  E.  Greene.  Improvements  in  plates  for  collecting 
or  separating  gold.     March  16.  ctl"Ie 

■  2118,/:  H- Pe!"-,son  a°d  E.  V.  Pehrson.  Improvements 
in  moulded  materials  for  use  in  the  manufacture  of  ste»l 
castings,  and  in  the  method  of  preparing  the  same.  March  16. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

3749.  J  G.  A.  Rhodin.  A  method  of  oxidation  and 
bleaching  by  means  of  electrolysis.     Feb.  15. 

3838.  A.  Webb.  Improvements  in  electric  accumulators 
reb.  16. 

4075.  H.  Maxim.  Improvements  in  methods  aud  apoa- 
ratus  for  electro-thermally  treating  materials,  more  particu- 
larly for  the  manufacture  of  calcium  carbide  and  other 
carbides,  and  the  reduction  of  ores.     Feb.  18. 

4150.  T.  W.  Allan,  and  Allan  and  Adamson,  Ltd.^Im- 
provements  in  electrical  accumulators  or  storage  batteries. 
Feb.  19. 

4306.  P.  W.  Northey.  Improvements  iu  electrodes  for 
secondary  batteries.     Feb.  21. 
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1514.  V.  I.  Feeny. —  From  II.  Becker,  France.  Im- 
provements in  and  relating  to  cathodes.     Feb.  23. 

1024.  .1.  Heibling.  The  electrolytic  manufacture  of 
alkaline  bichromates.     Feb.  24. 

1903.  J.  FCnsign  Fuller.  Improvements  in  primary 
latteries.     Complete  Specification.     Feb.  28. 

4910.  C.  Koeni?.  Improvements  in  and  relating  to 
primary  batteries.    Complete  Specification.    Feb.  88. 

518G.  B.  Haddan.— From  H.  Dolter,  France.  Improve- 
ment- in  or  relating  to  secondary  batteries.  Complete 
Specification.     March  2. 

I..    A.    Mitchell.     An    improved   primary  battery. 
March  3. 

5703.  H.  I'ieper,  Fils.  Improvements  in  electrodes  for 
secondary  batteries  or  accumulators.     March  8. 

.r'7u4.  II.  I'ieper,  Fils.  Improvements  in  electrodes  for 
secondary  batteries  or  accumulators.     March  8. 

;7u;,.  II.  I'ieper.  Fils.  Improvements  in  the  manufacture 
and  production  of  electrodes  for  secondary  batteries.   Mar.  8. 

5796  Electric  Keduction  Company,  Ltd.— From  W._T. 
Gibbs,  Canada.  A  method  of  and  apparatus  for  obtaining 
phosphorus  from  materials  containing  it.     March  9. 

5912.  G.  Laura.  Improvements  in  electrical  galvanic 
batteries.     Complete  Specification.     March  10. 

6013.  .1.  llargreaves.  Improvements  in  the  manufacture 
of  enrbon.     March  II. 

6022.  P.  Lafargue  and  E.  Drouet.  Improvements  in 
primary  voltaic  or  galvanic  batteries.     March  11. 

6028.  J.  llolloway.  Improvements  m  the  method  of  and 
apparatus  for  the  electro-deposition  of  metals.     March  11. 

6044.    A.  Werner.     Improvements  in  secondary  batteries, 
h  11. 

C14.'i.  Ft.  von  linrby.     Process  for  hardening  and  render- 
ing  tenacious   the   active    mass    of   electric    accunuil: 
■  plctc  Specification.      March  12. 

6147.  11.  Kiecken.  Improvements  in  the  eleetrolvtieal 
treatment  of  ore«  and  slimes  for  the  recovery  of  precious 
metals  therefrom,  and  apparatus  therefor.     March  12. 

Complete  Specifications  Accepted. 

1897. 

227-*.  J.  L.  Djbell.  Improvements  in  or  connected  with 
electric  batteries.     Mar  h  9. 

5896.  A.  Schanschicff.  Active  material  of  secondary 
batteries.     March  9. 

6929.  F.Taylor,  A.  Cooke,  and  B.  \V.  I).  Montgomery. 
Diaphragm  for  separating  tin-  gases  in  electrolysis  of  sodium 
chloride  and  other  salts,  and  other  improvements.    March  9. 

7m'7.  \.  J.  Marquand.  Secondare  batteries  oi  accurau- 
latOTS,  an  1  the  manufacture  thereof.     March  9. 

18,100.  C.  N.  Gau/..  nt.'-.  Improvements  in  or  connected 
with  primary  or  galvanic  electric  batteries.      March  2. 

26,919.  0.  C.  Strecker  and  H.  II.  Strecker.  Improve- 
-  in  or  relating  to  the  applii  aiion  of  electrodes  in 
electro!]  ii.-  processes.     March  9 

26,921.  ('.('.Strecker  and  H.  11.  Strecker.  Improved 
pro..--  for  preparing  insoluble  or  hardly  soluble  -alts  from 
metallic  anodes  by  electrolysis  of  aqueous  solutions  contain- 
ing two  salts.     March  9. 

20,923.  O.  C.  Strecker  and  II.  II.  Strecker.  Improve- 
ments in  or  relating  to  the  production  ..f  protoxides  and 
oxide-  or  of  hydroprotoxidea  and  hydroxides  from  metallic 
anode-  bj  electrolysis  of  alkaline  salt  solutions.      March  '.'. 

•J 'J . 7 1 ■  ■ .  i>    Browne  and  r.   Kamperdyk.    Improvi 
■n  accumulators.     Pi  b.  23. 

1898. 

1194,  ti.  Philippart.  Improvements  in  secondary  bat- 
teries,     March  16. 

Ml.— FATS,  OILS,  and  SOAP. 

Appl.icvTIONS. 
4:.')3.  E.  G.  Hugh.-.     Improvement-  in   the  nianuf.i  lure 
ami   composition  of  soap  for  toilet   and  laundry  purj 
Feb. 


4577.  L.  Grote.  Improvements  in  the  manufacture  of 
soap.     Feb.  21. 

4634.  P.  Candelot  and  Z.  Candelot.  An  improved  clean- 
ing fluid.     Feb.  21. 

4741.  II.  II.  Lake.— From   E.  Twit.hell,   United   - 
Improvements  relating  to  the  separation  of  fats  or   oils  into 
glycerine  and  fatty  acids,  and  to  compounds  for  use  therein. 
Complete  Specification.    Feb.  25. 

4773.  S.  V.  Kay  and  Kay  Bros.,  Ltd.  Improvement  in 
soap.     Feb.  20. 

4910.  W.  1'.  Thompson. — From  Anatole  Des  Cvc— on- 
uieres  and  Ernest  Des  Gressonnieres,  Belgium.  Improve- 
ments in  the  manufacture  of  -oap.     Feb.  28. 

5167.  W.  P.  Thompson. —From  Anatole  Des  Cresson- 
nieres  and  Ernest  Des  Cressonieres,  Belgium.  Improve- 
ments in  crushing  or  kneading  and  mixing  apparatus  for 
soap  and  other  like  material.     March  2. 

Complete  Specification  Accepted. 
1897. 
H796.  E.  G.  S.-ott.     Improvements  in  the  saponification 
of  fattv    matters    and    In    the    manufacture    M    glycerine. 
Feb.  2'l. 

MIL— PAINTS,  PIGMENTS,  VAHXISIII  -. 

RESINS,  INDIA-RUBBER,  Ere. 

Applii  *  nous. 

3909.  11.    II.  ltitfeii   and  E.   W.    Howard.     Improvements 
connected  with  the  treatment  of  india-rubber,  gutta-p. 
and  other  gum-.     Feb.  16. 

S.  ('.  II.  Gray.     Improved  manufacture  of  ebonite  or 
the  like.      March  I. 

5080.  C.  Williams.  The  lacquer  ship'-  bottom  preserva- 
tive and  anti -fouling  composition.     March  2. 

5373.  .1.  F.  l>ell.  An  improvement  in  or  applicable  to 
anti-fouling  compositions  and  the  'ike.     March  4. 

5914.  S.  O.  Cowper-Coles.  A  process  for  the  direct 
manufacture  of  white  lead  from  lead  -  bearing  ores. 
March  10. 

6043.  ('.  Hcinzerling.  Improvements  in  the  treatment  of 
old  or  waste  vulcanised  rubber  to  render  it  capable  of  re-use. 
March  11. 

Complete  Specifications  Acceited. 
1897. 
'.ij:is.  F.  King.     Improvements  in  ..r  connected  with  the 
manufacture  ol   articles  wholly  or  partly  of  rubber  or  other 
gum  ami  the  like  dissolved  in  a  solvent.     March  9. 

'.i"7.'i.  J.  S.  Ma.  Arthur.  Improvements  in  making  white 
lead.      March  9. 

XIV.— TANNING,  LEATHER,  GLUE,  uid  size. 

Appi  I.  \ri..N-. 

367*.  A.  MacFarlane  and  11.  W.  Stanbnry.  Improve- 
ments in  tin  pr --  oi  treating  gelatine  and  the  production 

therefrom  of  imitations  of  various  substances.     Feb.  1 1. 

8959,  . I.  Young.  Improvements  in  apparatus  for  tanning, 
dressing,  or  Otherwise    treating  hides  or  skins  and   leather. 

Feb.  17. 

S994.  .1.  B.  Scammell, R.  A.  Mu-kctt,  and  J.  11.  Smith. 
Improvements  in  or  relating  to  the  manufacture  of  japanned 
or  patent  leather.      Feb.  17. 

4262.  L.  I'.nti  an.l  ('.  Binzegger.     Improvements  in  the 
M  of  and  meant  for  tanning.     Feb.  81. 

.1.  K.  Tullis.     Improvements  in  treating  hide-  and 
skins.     Feb.  26. 

17(  I     N.  I'.    \n  1.  r-cii,  .T.  We-tcngaar.l.    ami   II    Z 
Improved    pr....--  and  apparatus  for  tanning  by  the  aid  of 
electricity.     Feb.  26. 

1814.  <  .  Smith.  Improvements  relating  to  apparatus  for 
tanning  hides  and  -kins.     Feb.  26. 

Ii.  Crowther  and  1!.  I  ruillnr,  jni         -      I    a—  \  II. 

."inns.  G,  l'eitw.i-.  Improvements  i  elating  to  the  tanning 
of  skin-  and  the  like  and  to  apparatus  therefor.     March  1. 
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5164.  A.  Stephan.  Au  apparatus  for  the  continuous 
treatment  of  size  by  boiling.  Complete  Specification. 
March  2. 

5619.  J.  Williamson.  Improvements  in  ami  relating  to 
the  refining  of  animal  substances  and  the  like.     March  8. 

5826.  E.  Heyl-Dia.  Improvements  in  the  manufacture 
of  artificial  leather.     March  9. 

6144.  E.  S.  Cook.  Improved  method  of  preparing  raw 
and  other  hides  for  the  manufacture  of  travelling  trunks, 
portmanteaus,  and  the  like  therefrom.     March  12. 

Complete  Specifications  Accepted. 
1897. 

8042.  A.  Mitscherlich.  Process  for  the  manufacture  of 
glutinous  substances.     March  16. 

8391.  A.  Zimmermann.  Treatment  of  gelatinous  sub- 
stances, skins,  and  the  like.     March  9. 

12,326.  S.  Herzberg.  A  new  or  improved  vegetable  glue 
and  a  process  for  manufacturing  the  same.     March  9. 

12,450.  P.  G.  Stanford.  Improvements  in  the  treatment 
of  tanning  liquids  for  clarifying,  bleaching,  or  decolorising 
them.     March  2. 

XV.— AGRICULTURE  AND   MANURES. 
Application. 
5511.  W.  Wardle.     See  Class  XVII. 

Complete  Specification  Accepted. 

1897. 

9369.  A.  Gladstone.  Improvements  iu  artificial  manures 
or  fertilisers.     March  2. 

XVI.— SUGARS,   STARCHES,   GUMS,   Etc. 
Applications. 

3659.  E.  R.  Dinsmore.  An  improved  starch  mixture. 
Complete  Specification.     Feb.  14. 

4532.  W.  Painter.  Improvements  in  industrial  com- 
pounds involving  the  use  of  gluten.  Complete  Specification. 
Feb.  23. 

51  S3.  J.  E.  Dunn.  Improved  method  of  and  means  for 
heating  the  juice  or  saccharine  for  defecating  and  other 
purposes  in  the  manufacture  of  sugar.     March  2. 

5803.  E.  Shaw.  Improvements  in  the  method  of  and 
apparatus  for  preparing  syrup  consisting  of  sugar  or  glucose, 
or  a  mixture  thereof,  for  use  iu  the  manufacture  of  sweet- 
meats.    March  9. 

Complete  Specifications  Accepted. 
1897. 

ll.")5.  A.  Colette,  jun.,  and  A.  Boidin.  Process  for  utilis 
ing  moulds  or  microscopic  fungi  for  extracting  from  residues, 
particularly  those  arising  from  the  treatment  of  amylaceous 
and  sugary  substances,  alcohol,  and  mucidines  capable  of 
being  used  in  panification,  distillation,  saccharifieation,  and 
the  like.    Feb.  23. 

21,285.  J.  L.  Collier.  Improvements  iu  steam  pans  for 
boiling  sugar  and  other  substances.     March  16. 

1898. 
1285.  C.  D.  Abel. — From  E.  L.  Erben,  Germany.     Pro- 
cess for  the  refining  of  raw  sugar.     March  16. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

3674.  E.  S.  Beaven.  Improvements  relating  to  the  pre- 
paration of  grain  for  malting.     Feb.  14. 

4686.  R.  D.  Bailey.  Combined  mashing,  wort-heating, 
and  wort-cooling  vessels  for  brewers'  and  distillers'  use. 
Feb.  25. 

4943.  A.  F.  Watson.  A  process  for  recovering  beer, 
ale,  and  porter  from  vat  bottoms,  vat  sweepings,  or  vat 
deposits  generally.     March  1. 


5511.  W.  Wardle.  For  the  drying  of  barm  or  yeast  for 
food  or  manure  for  future  use.     March  7. 

5899.  W.J.Hanlon.  An  economic  receptacle  for  brewers 
when  racking  malt  liquor.     March  10. 

Complete  Specifications  Accepted. 
1897. 

5953.  J.  R.  Swift.     The  beer  preserver.     Feb.  23. 

8223.  J.  G.  Hathaway.  Method  of  and  apparatus  for 
purifying  and  maturing  alcoholic  liquors.     March  9. 

11,600.  A.  C.  Briet.  Diffusion  apparatus  for  the  manu- 
facture of  cider.     Alarch  9. 

30,658.  R.  M.  de  Tangry.  An  improved  process  and 
apparatus  for  accelerating  the  ageing  of  alcoholic  liquors. 
March  9. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 


F. 


Applications. 
A. — Foods. 
Okell.     Au    improved    coffee 


substitute. 


3819.    E. 
Feb.  15. 

4604.  D.  R.  S.  Galbraith.  Improvements  relating  to  the 
preservation  of  butter.     Feb.  24. 

4917.  E.  Steiu.  Improvements  in  the  sterilisation  and 
purification  of  water ;  also  applicable  to  beverages  and 
alimentary  substances.     Feb.  28. 

5814.  F.  Diekmann.  Improvements  in  or  relating  to 
the  preservation  from  decomposition  of  organic  substances. 
March  9. 

5965.  A.  Classen.  Manufacture  of  new  non-coagulahle 
albuminous  bodies  from  meat  and  blood,  and  of  meat 
extracts  which  contain  all  the  constituents  of  meat  iu  an 
unaltered  form,  and  processes  therefor.  Complete  Specifi- 
cation.    March  11. 

6123.  R.  T.  Hewlett.  An  improved  mode  of  and  appa- 
ratus for  scalding,  pasteurising,  or  sterilising  milk. 
March  12. 

B. — Sanitation. 

4994.  W.  D.  Scott-Moncrieff.  Improvements  in  or 
relating  to  the  bacteriological  purification  of  sewage. 
March  1. 

5603.  J.  J.  Deery.  Improvement  in  purification  process. 
Complete  Specification.     March  8. 

6061.  H.  H.  Leigh. — From  La  Societe  Anonyme  pour  les 
Applications  Industrielles  de  l'Ozne,  France.  Apparatus 
for  the  sterilisation  or  the  disinfection  of  waters  of  all 
kinds,  treatment  of  sweetened  syrups  and  other  analogous 
applications  by  means  of  ozone,  air,  or  other  gases.  Com- 
plete Specification.     March  11. 

C. — Disinfectants. 

:(923.  E.  Copeland.  Manufacture  of  a  composition  for 
preserving  milk  and  its  products.  Complete  Specification. 
Feb.  16. 

Complete  Specifications  Accepted. 
A . — Foods. 
1897. 
4695.  J.  Hogarth.     Treatment  of  alimentary  substances. 
Feb.  23. 

B. — Sanitation. 

1896. 

25,708.  B.  H.  Scheibler.  New  or  improved  apparatus  for 
carbonising  rags.     Feb.  23. 

1897. 
4040.  F.  P.  Candy.     Purification  of  sewage  and  polluted 
water,  and  apparatus  therefor.     March  2. 

5007.  L.  Maiche.  Apparatus  for  sterilising  water. 
Feb.  23. 

C. — Disinfectants. 
1897. 
6823.  J.  L.  Mortimer  and  J.  H.  Williams.     A   new  and 
improved  disinfecting  and  antiseptic  block.     March  16. 
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1898. 


i4o7.    K.  Ehrhardt.    Manufacture  of  anti -optic  soaps  con- 
taining mercury  albuminate.     March  16. 

XIX— PAPER,  PASTEBOARD,  Etc. 
Applications. 
3033.  F.  A.    Bouse.     Improvements    in    blotting    paper. 
Feb.  14. 

A.  E.  E.  Cantley  and  E.    Spnngbom.     See  Class 
JX. 

1945.   W.  Curtis.     Improvement*  in  settling  and  recover- 
ing apparatus  for  paper  and  pulp  manufacture.      March  1. 

Complete   Specification   Accepted. 
1897. 
6054.  J.  S.  Rigby,  H.  Sweetapple,  and  J.    Clarke.     Ap- 
paratus  or   machinery   for  the   manufacture   of  vegetable 
panhment  paper.     March  9. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENXES,   and  EXTRACTS. 

Applications. 

4005.  G.  B.  Ellis. — From  Sedan  and  Hjppolite  Frais- 
sinet,  France.  Improvements  in  the  production  of  form- 
aldehyde vapours.     Feb.  17. 

4211.  C.  D.  Abel.— From  Anilindl  Fabrik.  A.  WiilfiDg, 
Germanv.  Manufacture  of  preparation  of  iron  and  albumen. 
19." 

1227.  H.  B.  Vidal.  Preparation  of  hydrocyanic  acid  and 
of  hydrocyanic  ethers.     Feb.  19. 

1280.  J.  C.  Mewburn. — From  Cbemiscbe  Fabrik  von 
Heyden,  Gescllschaft  mit  Bcechraenkter  Haftung,  Ger- 
many. Improvements  relating  to  the  employment  and 
administration  of  vanillin.    Complete  Specification.     Feb.  21. 

1786.  .1.  V.  .Johnson.- -From  C.  F.  Boehringer  and 
Soehne,  Germany.  Improvements  in  the  manufacture  or 
preparation  of  derivatives  of  purine  containing  sulphur. 
Complete  Specification,      Feb.  25. 

4779.  .1.  Y.  Johnson. — From  A.  Verier,  France.  Im- 
provements in  the  manufacture  and  production  of  perfumes. 

Feb. 

.".177.  (I.  Imra). — From  The  Farbwcrke  vormala  Meisler, 
Lucius,  and  Pruning,  Germany.  A  process  for  obtaining 
Strong  tuberculosis  toxins  from  tubercle  bacilli.      March  5. 

.".7  17.  R.  Mackill.  Improvements  in  the  manufacture  or 
obtainmenl  of  nicotine.     March  9. 

5947.  .1.  YV.  Mackenzie. — From  C.  Schmid,  Belgium. 
Improvements  in  artificial  perfumes.     March  10, 

160.    •'     W.    Mackenzie. — From    C.    Schmid,  Belgium. 
Production  of  a  civet-like  perfame.    March  II. 

Complete  Specification-   Aooii  rto. 
1897. 
6790,    !•'•   II.  C  Durkopf.    Manufacture  of  products  of 

, Iciisation  from  formaldehyde  and  tannin.      Much  9. 

8915.  .1.  Y.. Johnson. —  Promt  '.  F.  Boehringer  and  Soehne. 

Method  oi  preparing  alkylated  dichloroxypunnes.    March  2. 

10.594.   Q.    B     Ellis. — Prom   La    B  Chimique  des 

1  sines  du  Uli.' anciennemenl   <>.  1'    Monnet  el  <  artier. 

Preparation"  for  producing  local  an.i  -:),.  -ia.      March  9. 

14,32s.  .1.   I-:. 'I'.  Woods.     Further  improvements  in  the 
manufacture  of  substitutes  for  camphor,  called  campborcte, 
products  made  therefrom.     March  1C. 


XXI.— PHOTOGRAPHY. 

Applications. 
3961.  C.  A.  Hurghardt.     Improvements  in  the  method  of 


and    apparatus    for    producing   photographic    pictures    and 
images  with  relief  or  stereoscopic  effects.     Feb.  17. 

tii44.  J.  Joly.  Improvements  in  or  relating  to  the 
of  producing  photographs  in  natural  colours.     Feb.  17. 

1682.   EL  i  .  Hli.  inlander  and  A.  Wrench.    Improvem 

in  or  connected  with  films  for  cinematographs.     Feb.  24. 

5721.  C.  Pietzner.  Process  for  the  production  of  relief 
photographs.     March  8. 

598K  P.  E.  B.  Jourdain.  Improvements  in  proc 
for  photography  in  natural  colours.     March  11. 

XXII.— EXPLOSIVES,  MATCHES,  Etc 
Applications. 

3863.  G.  H.Hosie.  Improvements  relating  to  ex  pi..  - 
and  their  use.     Feb.  16. 

3976.  B.  Schratzenthaller.  Process  for  the  manufacture 
of  smokeless  powder.     •  omplete  Specification.     Fob.  17. 

4034.  II.  Boyd.     Improvements  in  explosives.     Feb   17. 

4192.  J.  Regensburger.  Improvements  in  the  manu- 
facture of  explosives  from  molasses.      Feb.  19. 

5286.  A.  Luck  and  C.  P.  Cross!  An  improvement  in 
the  treatment  of  nitro  cellulose  for  the  manufacture  of 
explosives  and  other  product-       March  3. 

55:!3.  \V.  A.  Malsou  and  S.  K.  Malson.  Improvements 
in  electric  high  and  low  tension  fuse  heads  for  bla-ting 
purposes.     March  7. 

Complete  Specification-  An  kited. 

1397. 

6772.  P.  Mullcr,  S.  I  tbcrlaudcr,  V.  II.  Fuehs,  an 
Gomperz.  Improved  blasting  compound,  and  procer- 
us manufacture.      Feb.  88, 

6995.  B.  E.  Dickinson  ami  Kynoch,  Ltd.    Improvements 

in  fog  signal-.      Feb.  2:1. 

9111.  W.  ti reaves  and  1.  M.  Hann.  Improvement-  in 
or  relating  to  explosives.      Feb    2:i. 

9535.  T.  Tevlev.    Improvements  in  explosives.    Feb.  2:t. 
9970.  E.  A.  <;    Street.     Improvements  in  or  relating  to 

explosive-.      March  9. 

12,7ol.  1'.  Bender.  Improven  cuts  in  explosive  cartridge-. 
March  9. 

15,698.  P.  G.  du  Pont.  Improvements  in  and  relating 
to  process  and  apparatus  for  beating  guncotton  and  other 
purposes.       March  2. 

89,064.  P.  A.  Debtee  and  L.  P.  Chasseignc,  Improve- 
ments in  machinery  for  the  continuous  manufacture  of 
wooden  match.  -.      Fob.  23. 

1898. 
228.  W.  Sailer.     Improvements  in  matches  and  flaming 
fusees.      March  16. 

1007.  W.  L.  Gordon.  Improvements  in  lueifer  matclics. 
March  16. 

PATENTS    UXCLASSIFIABLB. 

Allll.  ■AIHiNs, 

4698.  A.  Imechenetzky.  Process  for  the  manufacture 
of  a  new  refractory  material.    Feb.  24. 

4'J27.   EC,     Callait.        An     improved     chemical     product 

Pi  !■.  . 

.',j;i     YV.     II         k.-t.r.     An   improved     composition     of 

materials  applii  eneral  use  where  acid-proof,  fire- 

proof, ami  waterproof  qualities  are  required.     March  3. 


•♦»*•*•♦*•••*• 
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NOTICES. 

Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  Nottingham 
on  the  1.1th,  14  th,  and  15th  July  next.  A  Programme  is  in 
preparation.  Tickets  of  Membership  will  be  issued  in  time 
for  the  meeting. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  are  placed  in  italics  in  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Mr.  George  Beilby  has  been  nominated  to  the  office 
of  Presidents  Prof.  F.  Clowes,  D.Se.,  has  been  nominated 
Vice-President  under  Kule  11  ;  and  Mr.  George  E.  Davis, 
Mr.  John  Heron,  and  Dr.  Chas.  A.  Kohn  have  been 
nominated  Vice-Presidents  under  Kule  8. 

Sir  Robert  Pullar  has  been  nominated  an  ( Irdinary  Mem- 
ber of  Council  under  Rule  24,  and  the  lion.  Treasurer  and 
Hon.  Foreign  Secretary  have  been  nominated  for  re-election 
to  their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council.  Forms  for  this  purpose  can  be  obtained  from 
the  General  Secretary  on  application. 

Extract  from  Rule  18  : — "  No  such  nomination  shall  he 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 


Alteration  of  Byelaws. 

Notice  is  hereby  given,  it)  accordance  with  Rule  54  of  the 
Bye-laws,  that  the  Council  will  propose  to  the  forthcoming 
Annual  (ieneral  Meeting  the  amendment  of  tbe  Society's 
Bye-laws  as  follows  : — 

1.  Rule  7.     To  add  rule  19  to  the  list  of  exceptions. 

2.  Rule   19.     To  add  "and   no   ballot    shall    he   taken. 

If  four  persons  only  be  nominated,  no  ballot   shall 
he  taken." 

3.  Rule  20.      To  add  at  beginning  "If  the  number  of 

persons  nominated,  as   provided  by  Bye  law  18,  be 
more  than  four —  " 

4.  Rule  56.  To  replace  the  words  "  be  at  the  discretion  " 

by  the  words  "  subject  to  the  sanction." 


Collective  Index. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  half  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  tbis  vast  work. 

The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List. 

Each  copy  10*. 

To  Subscribers „       12s.  6d. 

To  others ,,         15s. 


Notice  isherebj-  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs. ETKEandSpoTTiswoODE. 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  he  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,500  per  month. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  iu  which  case  no  reprints  can 
be  furnished  to  the  author. 


Telegrams. 
The   code   address  of   Palace    Chambers  is  "  Palatable, 
London,"    and   the  Society's  number  is   59.     HeDce    tele- 
grams  need   only   be  addressed   "59,   Palatable,  London," 
without  words  "  Society  of  Chemical  Industry." 


LIST  OF  MEMBERS  ELECTED  22nd  APRIL  1898. 

Adgate,  M.,  Fairfield  Chemical  Works,  Bridgeport,  Conn., 

U.S.A.,  Chemist. 
Allan,  John,  C4,  Fairlawn  Street,  Moss   Side,  Manchester, 

Chemist. 
Alleman,  Dr.  G.,  University  of  Maine,  Orono,  Maine,  U.S.A., 

Instructor  in  Chemistry. 
Binney,  Harold,  Bank   of   Commerce   Building,  31,  Nassau 

Street,  New  York,  Pak  nt  Lawyer. 
Bradford,  Ernest,  Ohio  State  University,  Columbus,  Ohio, 

U.S.A.,  Chemist  in  Metallurgical  Department. 
Christison,  Geo.,  68,   Cambridge  Drive.  Glasgow,  Engineer. 
Cochrane,  A.  Lynde,  55,  Kilby  Street, Boston,  Mass.,  U.S.A.. 

Clerk  (Cochrane  Chemical  Co.). 
Dewar,   Alex.   H.,   c/o   G.   Miller   and    Co.,     Dalmaruock 

Chemical  Works,  Dalmaruock,  Glasgow,  Chemist. 
Dickinson,  Frank,  48,  Bignor  Street,  Cheetham  Hill,  Man- 
chester. 
Dickson,  Saml.,  2,  Broadway,  Westminster,  S.W.,  Analytical 

Chemist. 
Fade,  Louis,  c/o   Roessler  and   Hasshtfcher  Chemical   Co., 

Perth  Amboy,  N.J.,  U.S.A.,  Chemist  and  Director. 
Fulda.  Louis,  Alfred  Street,  Bow,  E.,  Consulting  Chemist. 
Hamilton,  Robt.  Owen,  Victoria  Grain  Mills,  West  Street, 

Tradeston,  Glasgow,  Miller. 
Hargreaves,  Luke,  39,  Derby   Road,  Farnwoith,  Widnes, 

Chemical  Engineer. 
Howard,  Henry,  175,  Mountfort  Street,   Brookline,  Mass-., 

U.S.A.,  Chemical  Engineer. 
Hudson,  Albert,  Lake  George  Mines,  Ltd,  Captain's  Flat, 

Xew  South  Wales,  Assayer. 
KesWick,  Wm,  3,  Lombard  Street,  London,  E.C,  Merchant. 
Lee,  Jno.  L,  44,  YVestby  Street,  Lytham,  Lancashire,  Dyer 
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Meeting  held  Wednesday,  March  301*,  1898. 


DR.    C.    A.    KlIlIN    IN    T1IK    I  lltllt. 


.1  VPANESE  Win  ID  OIL. 


r.v   bowi  on  w  n  n  in-. 


Although  wood  oil  ("  tung  oil ")  (this  Journal, 
can  hardly  I"  rcgar  led  ..-  ■  commercial  articli  so  far  as  this 
country  i-  concerned,  I  understand  thai  it  baa  been  imported 
to  a  certain  extent  during  the  last  year  or  so.  A  few  analyse! 
of  the  oil  have  been  published  from  time  to  time,  but,  to 
the  best  of  my  know  ledge,  these  refer  onlj  to  single  samples. 
About  a  year  ago  Mr.  .1  BL  B,  Jenkins  read  an  interesting 
paper  ou  this  subject  (dealing,  however,  with  only  une 
■.ample  of  oil)  before  th"  I  etion  of  our  Society 

(1897,  195).  I  happen  to  have  had  the  opportunity  ,.f 
examining  a  dozen  samples  of  Japanese  wood  oil,  rcpre- 
lenting    some    I 

received  at  considerable  intervals  of  tuna,  and,  I  bal 
from  several  different  sources  Most  of  the  samples  ware 
quite  clear  and  of  a  pale  or  golden  yellow  colour,  but  a  few 
were  mueh  darker  and  Bomewhat  turbid  in  appearance 
Mi  results  are  recorded  in  the  accompanying  table,  in 
which  I  have  also  included  Mr   Jenkins'  figures  for  the 

purpose   of  i pari-. .n.      It    will   be    observed   thai    all    my 

sp  gr.  figures  are  distinctly  higher  than  his,  exceeding 
ise. 

I  determine.!  the  io  line  absorption  of  four  of  the  samples, 
and  found  the  result-  i..  agree  moderately  well  with  Mr. 
Jenkins';  ..*.  ou  the  whole,  do  my  KOH  and  free  fatty 
acid  numbers, 

My  bromine-  thermal  (Hchner)  values  ar.-,  however, 
some  degrees  higher  than  the  figures  which  1  bare  calcu- 
lated from   Mi.    Jenkins'  bromine  -  thermal  -  iodine  value 

I    C.     1  think  this  must  be  due  to  some  difference 

between  our  conditions  of  working,  as  all  my  figure- 
remarkably  concordant.  One  gramme  of  oil  was  used  in  my 
determinations,  i.i  accordance  with  Mr.  llehner's  original 
directions  ("  rhe  Analyst,'1  Vol  XX.,  page  146).  Mr. 
Leonard  Archbutt,  in  a  paper  dealing  with  this  new  and 
valuable  method  of  testing  oils  and  fats  i  this  Journal,  1895. 
810),  snggesls  that  only  0-5  grin,  should  be  emplo 
in  tli  I   oil  and  (presumably)  of  other  oils, 

which  give  ,    snsiderable  ri-e  of  temperature  with  bromine, 
hut  I  myself  have  not  found  this  modification  to  be  ne 
■srywitb  hose  d  and  wood  oils.     What  1  have  termed  the 
"oxygen    absorption"   figures    were   obtained    by   heating 
about    i'."'    gn  h  sample  on    a    watchglass    for 

several  hour-   ..  .       with  free   ■■ ess  of  air.      When 

heated  in  thi-  waydrying"  takes  place  with  extraordii 

iity  and  wiih  considerable  increase   in  weight,  but  the 
resulting  liliu  pares  unfavourably  .  in  cvci  i  poiul  ei 

ir.  with  the  residue  obtaini  d  from  relatively  slow-drj  Ing 
linseed  oil.     1  may  say,  in   passing,  that  wood  oil  "dries 

.ii  any  other  oil  with  which  1  am  acquai] 
and  ihi-  property  may  possibly  constitute  an  actual  source 
of  dan  iy  if  the  oil  be  used  /■■ 
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I  determined  the  unsaponifiable  matter  in  three  samples 
and  found  the  proportion  to  be  very  small.  It  may  be 
interesting   to  mention    that,   without  taking   any    special 


precautions,  I  isolated  about  8  per  cent,  of  what  appeared 
to  be  fairly  pure  glycerine  from  each  of  these  three 
samples. 


Sp.  gr.  at  15'5°  C 

KOH  absorption Per  Cent. 

Free  fatty  acids  (as  oleic)  „ 

Bromine  Thermal  value  ( Hehner)  ....         °  C. 

Iodine  absorption  (Hubl)   Per  Cent. 

Bromine        „         (gravimetric) „ 

Oxygen         „  „  , 

Unsaponifiable  matter „ 

Insoluble  fatty  acids 

,,  „  Melting  Point. 

„  „  Solidifying  Point. 

Combining  Weight. 


0-9426 
1928 

505 
27-1 

93-' 57 
7-17 
0-52 

96-6B 

40°  C. 

87-2°  C. 

333 


0  9413 
19-07 

3-55 

26-7 

157-36 

93U4 

5-57 

0-49 

96-30 

49-4°  C. 

37-l°C. 

327 


0-9420 
19-38 
5 -SO 

27-3 

155-37 

%■  II) 

6-48 

0-69 


0-9418 
1925 

4-80 
27-6 

104-30 
6-06 


0'9425 
19-61 

2-95 
26-9 

98-44 
4-71 


0-9431 
19-36 
3-05 

26-8 

100-86 
5'66 


Sp.  gr.  at  15-6°  C 

KOH  absorption Per  Cent. 

Free  fatty  acids  (as  oleic) „ 

Bromine  Thermal  value  (  Hehner)  ....         °C. 

Iodine  absorption  ( Hub! ) Per  Cent. 

Bromine        „         (gravimetric)  „ 

Oxygen         „  „  

Pnsaponitiable  matter „ 

Insoluble  fatty  acids 

„  „  Melting  Point. 

„  „  Solidifying  Point. 

,,  Combining  Weight. 


0-9432 
19-38 

S-95 
26-8 

100-73 
6-45 


0-9416 
1913 

a -85 


100-70 
4  •  J  t 


0-9425 
19-15 

3-90 
27-1 

'J7-MI 
6-76 


0-9426 
19-47 

3-85 
27-1 
161-80 
98-60 

5-79 


O-MSS 

19-19 

2-70 
27-4 
lfo-60 
96-58 

4'92 


0-9421 
1937 
295 

27-5 

93-87 
5-19 


Jenkins. 


0-9385 
1940 
3-84 

23-4 
165-70 


:'6'40 
37°  C. 
54°  C. 


THE  PROPORTION  OF  UNSAPONIFIABLE  MATTER 
PRESENT  IN  BOILED  LINSEED  OIL. 

BY    ROWLAND    WILLIAMS. 

A  short  time  ago  a  well-known  chemist  sent  me  some 
figures  which  he  had  obtained  in  the  analysis  of  a  sample 
of  boiled  linseed  oil,  with  a  request  that  I  would  express 
my  opinion  as  to  whether  they  indicated  adulteration  with 
mineral  oil. 

He  mentioned,  inter  alia,  that  the  sample  in  question 
contained  12-50  per  cent,  of  unsaponifiable  matter  (sp. 
gr.  0  -898),  which  alone  was  sufficient  to  convince  me  that 
it  must  he  sophisticated,  most  probably  with  mineral  oil. 

As  he  informed  me  that  he  had  been  unable  to  find  any 
published  figures  bearing  ou  this  particular  point,  and  as 
I  also  have  not  been  able  to  meet  with  any  such  information 
in  the  works  of  reference  which  I  have  consulted,  it  occurred 
to  me  that  it  might  perhaps  prove  useful  to  others  if  I  were 
to  state  the  results  of  my  own  experience  in  this  direction. 

The  amount  of  unsaponifiable  matter  in  raw  linseed  oil 
varies  from  about  0-8  to  1-3  per  cent.,  being,  according  to 
my  experience,  generally  rather  more  than  one  per  cent. 
Thomson  and  Ballantyne  (this  Journal,  1891,  236)  found 
from  1  -06  to  1-23  per  cent,  in  raw  linseed  oil  from  various 
sources. 

The  proportion  of  unsaponifiable  matter  in  boiled  linseed 
oil  is,  I  believe,  almost  always  "decidedly  higher  than  in 
raw  oil.  As  the  result  of  a  large  number  of  determinations 
in  boiled  linseed  oil  of  different  consistencies,  I  have 
found  the  amount  of  unsaponifiable  matter  to  vary  from 
about  1-3  to  2-3  per  cent.,  being  usually  about  two  per 
cent.,  or,  sty,  twice  as  much  as  is  normally  present  in  raw 
oil.  Consequently,  I  am  of  opinion  that  a  boiled  linseed 
oil  yielding  more  than  2-5  per  cent,  of  unsaponifiable 
matter  should  be  regarded  with  grave  suspicion ;  in 
fact,  personally,  I  should  have  no  hesitation  in  condemning 
such  a  sample. 

In  the  following  table,  in  addition  to  the  unsaponifiable 
matter,  I  have  given  a  number  of  other  figures,  which  I 
hope  will  be  found  useful  by  chemists  who  are  only 
occasionally  called  upon  to  make  analyses  of  boiled  liuseed 
oil,  and  who  probably  have  not  the  same  facilities  as  myself 
for  obtaining  reliable  samples  for  comparisons. 

The  oils  given  iu  the  table  constitute  a  fairly  complete 
series,  ranging  from  the  thinnest  possible,  through  increasing 


stages  of  viscosity,  to  the  solid  oil  used  in  the  manufacture 
of  linoleum. 


L 

1 

Free 

Sample 
No. 

Consistency. 

Insapom- 
fiable 

KOH 

Absorp- 

Bromine 
Ab- 

Fatty 

Acids 

Sp.  Gr. 
at 

Matter. 

tion. 

sorption. 

(as 
Oleic). 

15-5°  C. 

Per 

Per 

Per  Ceut. 

Cent. 

Per  Cent. 

Cent. 

1 

Very  thin 

234 

18-22 

100-00 

4-  15 

0  947 

2 

Thin 

1-27 

18-09 

97-55 

3-55 

0-948 

3 

Thm 

2-11 

17-!'.-, 

94-92 

6-36 

0-961 

4 

Stout 

2-01 

18-93 

62-28 

9-9" 

0-97l 

5 

Stout 

2-04 

18-56 

H7-24 

10-60 

0-982 

6 

\  ery  stout 

2-14 

18-30 

61-9(1 

12  -as 

0-983 

7 

Solid 

2-0S 

19-39 

71-3G 

705 

Solid 

There  is  some  essential  point  of  difference  between  all 
the  oils,  such  as  duration  or  temperature  of  boiling,  nature 
or  proportion  of  "  driers  "  used,  &c. 

It  is  worthy  of  note  that  the  sp.  gr.  and  the  Ivoettstorfer 
figures  are  influenced  to  a  considerable  extent  both  by  the 
amount  of  heating  to  which  an  oil  is  subjected,  and  also  by 
the  nature  and  the  amount  of  "  driers  "  employed,  e.g.,  a 
boiled  oil,  to  which  a  very  large  quantity  of  lead  oxide  has 
been  added,  will  usually  have  a  higher  sp.  gr.  and  a  lower 
KOH  absorption  than  an  oil  containing  only  a  small 
proportion  of  lead  compounds. 

It  may  be  well  to  mentiou  that  the  bromine  absorption 
determinations  were  made  by  the  gravimetric  method 
described  in  "  The  Analyst,"  Vol.  XX,  page  50. 

A  FRENCH  VIEW  OF  GERMAN  INDUSTRIES. 

BT   PROF.    J.    CAMPBELL    BROWN. 

A  recent  writer  in  a  French  magazine*  attributes  the 
prodigious  industrial  development  of  Germany  to  several 
causes.  First,  to  the  great  increase  iu  her  population — from 

'Abstract  of  an  article  in  the  "Revue  ties  Deux  Mamies," 
February  189S.— The  information,  and  warning,  ami  exhortations 
addressed  to  Frenchmen  are  equally  important  and  applicable  to 
Englishmen,  who.  although  they  have  all  the  education  and  materials 
at  their  own  doors,  are  too  much  in  the  habit  of  cutting  short 
their  education  and  neglecting  to  apply  capital  in  painstaking 
investigations  by  skilled  employees,  and  in  the  exploitation  of 
many  small  items  of  manufacture,  whose  aggregate  would  be  very 
great. 
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hi, .|.r  In  million-  in  lsTn  t<>  52  millions  to-day — which  has 
made  tltt  country,  once  chiefly  agricultural,  one  of  the  most 
powerful  in, In-trial  communities  in  the  world;  this  excess 
of  population  requires  more  support  than  the  soil  can 
furnish,  and  at  tha  some  time  provides  the  labour  necessary 
Co  exploit  the  mineral  treasures  of  the  country,  manu- 
facture products,  and  sell  them  abroad.  At  the  last  census, 
thai  of  1895,  the  number  of  persons  employed  in  Prussia  in 
chemical  industries  bad  increased  72  per  cent.,  in  engineer- 
ing imlustrii-  57  per  cent.,  and  in  constructive  industries 
80  percent.,  while  the  agricultural  population  of  Germany 
had  decreased  to  38  per  cent.,  from  4j  per  cent,  in  1882. 

A  second  cause  is  political  unity,  now  more  complete 
than  in  the  days  of  the  Customs  Union. 

A  potent  influence  has  beep  the  war  of  1870  and  its 
re-nlts. 

'I  hi  progress  of  industry  has  ameliorated  the  condition  of 
the  working  classes,  ami  ha-  reaeted  in  the  direction  of 
effecting  some  improvement  in  agricultural  prospects,  and 
by  increasing  material  prosperity  has  lowered  the  menacing 
tone  of  the  socialist  democracy. 

Industry  is  the  scene  of  the  triumph   of  science.     It  is 

difficult    to    find    a  more    complete    demonstration    of   this 

truth     than     is     afforded    by    the    chemical     industries    of 

Proceeding  first  from  tbe  laboratories    of  such 

mis  as  Liebig  and  Hofmann,  it  continues  to  prosper. 

thanks    to  the   in anl    flow    from    the   universities    of 

liundtc.lv  of  chemists  annually,  some  of  whom  enter  the 
Bervice  of  special  industries,  others -follow  a  purely  theo- 
rctical  and  scientific  career,  in  constant  communication  with 
the  former. 

It  was  Liebig  who  initiated  the  new  method.  Not  con- 
t.  Hi  with  working  with  the  aid  of  one  or  two  assistants, 
as  did  tin  great  French  chemists,  Bitch  as  Gay-Iiussac; 
I) as,  and  others,  he  wished   to  found  laboratories 'where 

a  great  many  young  people  -linulii  work  under  bis  direction 
and  form  ;.  school  destined  to  Bpread  over  the  country.  The 
results  of  this  system  bnve  been  so  apparent  that  then-  has 
been  no  need  to  plead  with  any  German  Government  to 
develop  n.  Germany  ia  covered  with  laboratories  costing 
often  25,000/.  to  50,0002,  each,  while  maintenance  costs 
annual]]  an  aggregate  of  50,000/.  Not  only  Prussia  but 
States  of  much  leas  importance  and  wealth  vie  with  each 
other  in  furnishing  with  liberality  the  means  whereby 
-indents  ma}  instruct  themselves,  and  professors  may 
multiply    researches    and    demonstrations.      For    elei 

-or  Kittler  at  Darmstadt  has  asked  for  a 
special  laboratory,  which  has  been  granted  at  a  cost  of 
130,000/.  similarly  at  Berlin,  Aix-la-Chapelle,  and 
Hanover.    There  ar.  at  once  schools  which  turn  out  young 

electricians  and  centres  of  scientific  work  i mmunication 

with    the    workers    destined    to    apply    their   discoveries. 

nuar  communication  ia  kept  up  between  the  chemical 
works  and  the  universities.  Managers  of  work-  arc  always 
t.  id]  to  place  their  appliances  at  the  service  of  a  savant 

o  seeks  to  make  an  experiment,  who  on  hi-  part  never 
refuses  to  examine  i  problem  which  they  submit  to  him. 
This  close  collaboral between  service  and  industry  baa 

given  the-  moat    brilliant    results,      A   -ingle    work-    at    I.lld- 

wigahafen  employs  to  daj  more  .hem  rs  than  all 

England  baa  for  the  same  branch,  l-jighmd  has  no  school 
of  chemical  industry,     fiance  has  not  enough. 

The  Germans  have,  in  their  works,  replaced  fun-men  by 

do.  i f  science,  who  add  to  their  technical  knowledge  a 

guarantee  which  baa  its  value.  Instead  of  blindly  following 
routine,  their  science  gives  tin  authority 

the  workmen,  who.  in  npitc  of  socialism,  have  brought  back 
from  their  regiment  habits  of  discipline,  look  upon  thi 
officers  ami   the   inspectors  as  subalterns.     Many  of  the 
workmen  belong  to  soldier  clubs,  which  maintain  amongst 
them  tie-  ol  comradeship. 

Laboratories    ol  works    are    centres    of    unin- 

terrupted labour  which  follow  various  tines,  often  unfore- 
seen and  almost  always  fruitful,  a  crowd  of  young 
chemists,  who  bave  al  tacit  dlapoeal  in  their  laboratories 
.;  piianccs,  pursue  researches  in  a  multitude 
of  directions,  which  have  led  to  great  diacoverii  -.  science 
nan  pi.  M.  in-  is  fa-t  a-  iiniii-iry  presents  th.  m. 


Formerly,  oue  depended  upon  the  season  or  the  state  of 
the  weather.  At  the  present  day.  operations  are  carried  on 
at  any  temperature  required,  and  at  pressures  which  may 
lie  a-  high  as  150  atino-phercs,  by  means  of  autoclave-. 
This  method,  one  of  prime  importance,  bas  been  applied 
for  the  first  time  in  France  at  the  establishment  of  l'oirrier 
at  St.  Denis.  Everyone  knows  that  modern  industry  baa 
converted  tar  and  oil  ioto  colours,  perfumes,  saccharine, 
powerful  explosive-,  febrifuges,  and  the  like.  One  might 
say  that  every  day  a  new  body  ia  discovered ;  and  such  is 
the  perfection  of  manufacturing  processes  that  industry  no 
longer  fears  the  publicity  which  is  involved  in  taking  out 
a  patent,  "The  true  secret  of  successful  manufacture," 
sai.l  Mr.  Cu.ro,  an  eminent  contemporary  German  chemist. 
■  consists  of  scientific  system,  a  constant  communication 
between  the  research  laboratory  and  the  works,  a  rational 
division  of  labour,  a  harmonious  collaboration  of  all,  from 
the  highest  to  the  lowest  in  the  scale. 

Since  the  first  discovery  of  aniline  colours  in  England  in 
1856,  the  mere  enumeration  of  the  colours,  the  drugs  uud 
other  products  manufactured  from  oil,  would  be  a  table  of 
emit,  ins  of  a  text-hook  on  chemistry.  More  than  son 
patent-  for  tar  products  alone  were  taken  out  in  Germany 
betwei  ii  IS77  and  1890. 

Looking  next  at  the  means  by  which  these  vast  manu- 
factories enter  into  relations  with  customer-,  we  set)  that 
it  i-  not  sufficient  to  send  out  commercial  travellers  to 
offer  their  products  for  sale ;  it  is  essential  that  the  manu- 
facturer should  come  into  direct  contact  with  those  who 
buy,  dyer-  and  other  trades.  Men  capable  of  directing 
their  oustomers,  understanding  their  desires,  and  teaching 
them  how  to  employ  the  products,  are  an  indispensable 
link.  A  mutual  collaboration  i-  eatabbshed  between  them 
and  the  customer-  whom  the]  advise,  and  who  in  their  turn 
explain  their  constant! j  cb  nging  requirements.  About  the 
middle  of  the  century  the  colour  industry  seemed  deal 
to  be  concentrated  in  Knglaiid  and  in  France,  in  which 
counlric  -  the  early  discoveries  were  made,  but  it  is  the 
Germans  who  have  profited  b]  these  discoveries.  The 
annual  production  of  tar  products  in  Europe  at  the  present 
da]  represents  a  total  of  5,000,000/.  starling,  of  which 
Germany     produces  Switzerland     640,000/, 

France  400,000/.,  and  England  360,000/.  Kotwithatanding 
the  supremacy  which  German]  has  established  for  hi 
in  the  manufacture  of  colours,  she  does  not  go  to  sleep  in 
the  confidence  which  thi-  pre-eminence  might  inspire,  she 
labours  incessantly  to  attain  new  improvements,  knowing 
that  patent-  soon  become  public  property,  and  that  industry 

will  concentrate  its  attention  upon  a  small  number  of 
essential  colours.     Hut  -be  i-  aware  of  the  strength  which 

she  derives  from  a  powerful  organisation,  alike  industrial 
and  -cielilitic.  abundance  of  appliances,  and  capital.  She 
know-  that  the  soda  industry  is  not  so  well  developed  in 
German]    as  the  colour  industry;  it  i-  England  who  has 

\a-t  plant  and  an  established  organisation,  against  which  it 
is    most    difficult    to   contend:    lie vcrthelcks,  during   the    last 

15  years  she  has  made  remarkable  progress  even   in  the 
soda  industry,  a  progress  attributed  by  Mr.  Robert  li 
clever,  in  a  report  to  the  German  Chemical  Society  in  i- 
to  a  i .-  rational  system  of  work,  a  more  atable  Customs 

policy,  the  new  patent  law.  and  the  co-operation  of 
engineers.  The  law  of  1884,  establishing  accident  insurance 
for  workmen,  obliges  each  branch  ol  industry  to  form  an 
association  with  the  s|>ceiiil  view  of  insurance,  to  divide  the 
ri-k-,  ami  diminish  the  burden  of  expense.  The  result  of 
these  incorporated  union-  has  been  to  develop,  -i.ic  by 
side  with  the  union  Imposed  by  law,  a  voluntary  association 
composed  of  the  same  members  for  the  purpose  of  watching 

over  the  interests  "f  their  own  branch  of  industrv, 
collating  statistics,  and  expressing  their  collective  opinion 
regarding  Customs,  legislation,  treaties  of  commerce,  and 

similar   law-,      Groups  of   these    industrial    associations 

.  i.iiihined    under    the    name   of    '-The    Central    Alliance    of 

German    Industries,    for    th.-    Development    of    National 

Labour."      This  alliance  is  n  \.  r\   powerful  body. 

'he  central  bureau  of  each  industry  knows  the  details  of 
the  smallest  mannfactOT]  ol  oiality,  and   is  able  to 

publish     precise      StatlstieS     without      revealing      names,      to 

supervise  work-  and    prescribe   methods  and   rules    for 
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diminishing  the  risk  of  accidents  which  are  rigidly  enforced 
and  loyally  obeyed  by  those  interested,  because  they  are 
framed*  by  their  own  delegates  and  not  by  the  Government. 
As  a  result  of  this  double  organisation  we  have  side  by 
side  with  the  report  of  the  official  corporation,  showing  the 
increase  in  the  number  of  persons  insured,  and  stating  the 
percentage  of  them  who  have  been  indemnified  for  acci- 
dents, another  report,  that  of  the  voluntary  association, 
showing  the  increase  in  the  number  of  workshops  engaged 
in  chemical  industries  in  1893  ;  34  millions  of  days  worked 
in  place  of  33  in  the  preceding  year  ;  workmen  employed, 
114,000  in  place  of  110,000  ;  an  increase  from  98  millions 
of  marks  to  103  millions  paid  iu  wages,  927,000  tons  ex- 
ported of  a  value  of  339  millions  of  marks  against  280 
millions  of  marks  imported.  The  mean  dividend  of  95 
works  belonging  to  joint  stock  companies  was  12 '71  per 
•cent.  The  manufacture  of  "  heavy  chemicals  "  alkaloids 
and  acids  was  less  prosperous  as  a  whole,  though  tliat  of 
soda  and  sulphuric  acid  gave  very  good  returns.  Pharma- 
ceutical and  photographic  products  have  suffered  by 
-competition,  while  alcoholic  preparations  have  benefited  by 
new  legislation.  Organic  acids  have  /alien  in  price  by 
•one-fifth  owing  to  increased  production.  The  manufacture 
-of  stearine  has  been  maintained,  that  of  soap  and  perfumes 
has  increased  especially  for  export.  Tar  colours  show- 
steady  progress,  and  the  mean  dividend  has  grown  from 
10  per  cent,  in  1893  to  23j  per  cent,  in  1895.  The  manu- 
facture of  explosives  continues  to  give  brilliant  results. 
The  price  of  artificial  lubricants  has  fallen  sa  low  that  the 
return  on  the  capital  employed  is  below  4  per  cent. 
The  Alliance  secured  the  inclusion  of  measures  for  the 
protection  of  manufacturing  secrets  in  the  law  against 
unfair  competition ;  it  has  taken  an  active  part  in  legislation 
for  the  protection  of  industrial  prosperity,  and  negotiated 
at  great  length  with  the  imperial  patent  office  on  the  subject 
of  the  trade-marks  law.  It  has  been  concerned  with  the 
customs  law  of  Spain,  Italian  imports,  railway  tariffs,  and 
■everything  that  affects  the  defence  of  chemical  industry. 
Its  congress  has  been  occupied  with  the  Paris  Exhibition  of 
1900,  and  has  unanimously  pronounced  against  the  sending 
of  a  commission  of  experts  to  develop  commercial  relations 
with  China  and  Japan,  but  it  has,  on  the  other  hand, 
nominated  a  commission  for  obtaining  from  the  Prussian 
government  the  largest  subsidies  possible  for  the  teaching- 
■of  chemistry  in  the  higher  schools.  The  more  we  study 
the  development  of  German  industry  the  more  convinced 
"we  become  that  the  determining  factor  of  its  success  has 
been  not  specially  favourable  conditions,  but  the  method  of 
scientific  training  which  has  raised  up  in  that  country  a 
•veritable  army  of  chemists  labouring  without  ceasing  for 
the  continual  improvement  of  processes,  in  the  search  for 
new  ideas,  and  in  the  perfecting  alike  of  details  and  of  the 
industry  as  a  whole.  It  is  to  the  fountain  which  fertilises 
this  vast  field  that  we  must  go  if  we  wish  to  understand 
what  is  taking  place  amongst  our  neighbours,  and  draw 
therefrom  the  necessary  conclusions. 

Mr.  Lauth,  reporter  on  the  section  of  chemical  products 
in  the  Exposition  Universelle  de  Paris,  has  recently 
demonstrated  by  unanswerable  arguments  that  our  safety 
lies  iu  the  reorganisation  of  the  teaching  of  chemistry  ;  in 
the  erection  of  laboratories  where  our  savants  shall  be 
occupied  not  only  in  the  pursuit  of  their  admirable  dis- 
coveries, but  in  exploring  their  applications  and  training 
pupils  whose  minds  will  be  directed  towards  this  end.  Let 
the  universities  give  to  French  industry  600  young  chemists 
■every  year,  prepared  as  they  are  in  Germany,  and  a  trans- 
formation will  be  accomplished.  Science,  we  cannot  too 
often  repeat,  has  been  a  source  of  incomparable  riches.  It 
was  a  pupil  of  Bunsen,  Auer,  who,  by  laboratory  experi- 
ments and  reasoning,  arrived  at  the  idea  of  the  burner 
which  bears  his  name,  and  which  has  made  his  own  fortune 
and  that  of  numerous  companies. 

The  last  revolution  in  metallurgy  dates  from  Thomas's 
invention,  which  enables  steel  to  be  extracted  from  phos- 
phatic  iron  ores,  w-hich  the  Bessemer  process,  an  acid 
method,  did  not  render  available.  The  only  considerable 
bed  of  phosphatic  iron  minerals  in  Europe  is  in  Lorraine, 
with  an  extension  into  Luxemburg  ;  the  treaty  of  Frankfort 
has,  unhappily,  deprived  us  of  part,  but  we  still  possess 
sufficient  to  feed  our  factories.     The  most  southern  part  of 


the  ore-hearing  basin  is  at  Neuves-Maisons,  20  miles  south 
of  Nancy,  where  the  Chatillon  Commentrv  Co.  has  erected 
large  steel  works.  We  are  as  well  situated,  and  have  as 
great  advantages  and  equal  chances  compared  with  the 
Germans  ;  why,  then,  have  we  only  four  great  steel  works 
while  the  Germans  have  a  score,  several  of  them  producing 
400,000  tons  of  steel  per  annum  each,  against  hardly  one- 
fourth  of  that  amount  as  a  maximum  in  one  of  ours.  It  is 
necessary  to  recognise  here  as  elsewhere  that  it  is  not 
material  coiiditions  which  condemn  us  to  a  state  of  inferiority, 
but  the  want  of  initiative  on  the  part  of  our  manufacturers. 
The  Germans  do  not  wait  till  a  want  is  expressed;  they 
create  the  demand.  For  example,  their  production  of  iron 
beams  reaches  800,000  tons  per  annum,  of  which  150,000 
tons  are  exported ;  the  French  production  is  230,000  tons, 
of  which  30,000  tons  are  exported.  It  is  evident  that  the 
difference  in  extent  and  population  of  the  two  countries 
does  not  account  for  the  difference.  In  1896  Germany 
exported  1,700,000  tons  of  iron,  equal  to  the  total  French 
production  of  iron  and  steel. 

Among  modern  industries  the  applications  of  electricity 
appears  to  be  the  one  most  full  of  promise.  The  Germans 
have  come  to  the  front  with  remarkable  energy.  It  is  quite 
surprising  to  see  how  a  certain  number  of  great  houses  or 
societies  have,  without  making  any  essential  discovery, 
profited  by  foreign  discoveries  an!  developed  in  15  years 
an  industry  which  is  cited  as  a  model  for  tin-  whole  world. 
Is  it  not  strange  to  think  that  at  home  in  Paris  it  is  a  Berlin 
company  that  has  bought  the  Edison  patents,  and  that  we 
have  not  the  courage  to  raise  appliances  similar  to  those 
which  we  canuot  but  admire  at  Berlin  and  elsewhere,  and 
which  our  engineers  are  certainly  capable  of  raising  and 
directing  with  equal  success.  A  list  of  German  electro- 
technical  works,  exclusive  of  urban  electric  supply  companies 
and  constructors  of  accumulators,  shows  a  total  share 
capital  of  267  million  marks  (13,350,000/.)  and  loan  capital 
of  894,  million  marks  (4,475,000/.).  One  of  these  companies 
employs  6,7 11  hands  ;  it  has  constructed  4,000  dynamos  and 
electro-motors,  with  a  total  power  of  50  millions  of  watts. 
A  -mailer  company  with  a  capital  of  22,500,001  marks  has 
orders  on  its  books  for  62,000,000  marks,  of  which  36 
millions  are  for  Germany  and  26  millions  for  abroad. 

Let  our  financiers,  then,  set  themselves  to  work;  the 
personnel  will  not  be  wanting.  It  i>  for  them  to  form 
companies  with  sufficient  capital  to  inspire  confidence  in 
public  authoritfes  or  in  the  manufacturers  with  whom  they 
have  to  deal.  Our  neighbours  have  shown  us  by  what 
combination  of  qualities  they  have  made  their  undertakings 
prosperous;  it  is  for  us  to  adopt  their  principles  aDd  follow 
their  example. 

A  visitor  to  the  Berlin  establishments  would  be  surprised 
to  see  the  appearance  of  health  and  strength  in  the  majority 
of  the  workmen  ;  comfortably  installed  in  vast  halls,  cool 
in  summer,  well  warmed  in  winter,  where  nothing  has  been 
spared  to  place  each  one  in  such  conditions  as  to  give  the  maxi- 
mum effect  to  his  labour.  Once  again  the  American  adage 
is  verified,  "the  highest  salaries  yield  the  cheapest  work." 

In  other  establishments  in  Germany,  along  with  material 
progress,  and  the  multiplication  of  appliances,  and  of 
works,  there  is  a  continual  improvement  of  the  lot  of  the 
workman.  In  five  years  the  total  salaries  paid  has  risen 
from  106,000,000/.  sterling  to  134,800,000/.,  an  increase  of 
2  j  per  cent. 

The  necessity  of  selling  beyond  the  frontier  part  of  what 
is  produced  on  national  territory  is  a  source  of  disquietude 
to  a  certain  school  which  deplores  the  evolution  which 
makes  Germany  more  industrial  than  agricultural  and 
dependent  on  the  foreigner  for  part  of  her  food,  for  which 
she  pays  in  machines,  rails,  textile,  cloths,  in  short  the 
produce  of  her  industry.  "  Along  with  certain  advantages, 
grave  inconveniences  attend  the  increase  of  the  industrial 
population  relatively  to  the  total  population,  and  the 
tendency  of  capital,  always  seeking  to  find  its  most 
remunerative  employment,  to  draw  hands  from  the  country 
in  ever -increasing  numbers,  produces  a  kind  of  progress 
which  is  nothing  but  a  change  in  the  things  consumed,  a 
kind  of  progress  which  is  deplorable  ;  the  whole  rests  on  an 
uncertain  base.  It  is  bad  for  a  country  to  depend  for 
its  sustenance  on  foreign  countries  which  could  at  any 
moment  refuse  to  supply  its  needs." 


:;  - 
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'hink-  that  statistics  show  that  the 

•  Kncli-.li   product*  is  decreasing  in  value  and 

sometimes  in  total  quantity.     He  is  certain  that  iuGermanf 

|,..rt;i(ion    of    manufactured    products    is    in    -'-v.  ral 

cnnm  ntntftmnrj  or  even  retrograde,  and  suffers  from  the 

competition  of  Japan  and  the  iJniti 

answer  these-  rears  by  showing  that  even  it  there  were  not 
a  compen-utiiiL'  increase  in  the  demand  for  every  kind  or 
labour,  the  change  baa  enriched  Germany  much  more 
rapidly  than  ■  simple  development  of  agriculture  would 
have  don  ,  and  that  the  latter  has  proceeded  Bide  1 
with  industrial  progress,  and  one  onghl  not  tn  be  disquieted 
by  that  industrial  extension  which  is  a  law  of  modem 
progre*-.  Such  anxiety  would  be  justified,  only  if  agri- 
culture were  imperilled  in  consequence  of  desertion  of  the 
country,  and  it  there  were  actually  insufficient  hands  For 

agricultural  and  forest  labour.   (Such  desert I  tbe 

m  in  tome  districts  of  Great   Britain,  and 
for   the   agricultural   industry  of  liritaiu    would    not    be 

unjustifiable  J 

What  would  the  growing  population  of  Germany  do  if  the 

national  industry  stationary  or  recede  ?     It 

certainly  could  not  find  relief  by  occupying  itself  in  the 
gelds     Iron   steel,  and  textile  fabrics  aie  hurdly  less  iudis- 

,n  bread  i  the  community  which  p 
then,  ,1,  abundance  is  uot  inferior  to  that  which  purchase* 
ii,, ,,,      i  Ideal  of  a  people  is  to  be  luxe  the 

United  States  ol  North  America,  atone.-  the  purveyor  to 
thereat  ol  the  world  of  cereals,  petroleum,  certain  of  the 
metals,  and  the  producer  of  the  majority  ,,t'  manufactured 
articles  which  Ii  Deeds,  Bat  nations  lets  favoured  by 
nature  may  yet  find  in  a  jusl  equilibrium  between  the  two 
i.rd.-r-  of  production,  agricultural  and  industrial,  the  means 
of  securing  a  prosperous  existence.  This  is  the  spectacle 
which  contemporaneous  Germany  otters  to  the  eyes  of  an 
impartial  observer. 

2.onoon  ^rrtton. 


a  held  on  Monday,  March  MM,  1898. 


OR.    II.     111-11      IN     I  UK     I  M  Mil. 


Tut:  (iimi:«v\  referred  to  the  great  loss  which  the 
Boeiety  bad  luflered  by  the  death  of  Dr.  i\  Hurler,  ami 

moved  the  following  rest, lull, ,n  of  eomlolell,-,- : — 

"Thai    the    Members   ,-i    the    London   Section   of   the 

Society  of  Chemical  industry,  assembled  ii  their  uthly 

meeting,  desire  hereby  to  express  their  condolence  and 
sympathy  with  Mr-  Hurler  and  family  in  the  decease  of 
ii,,-  (ate  Dr.  Ferdinand  Hurler,  "i  whose  ability  as  a  man  of 
-ii.  i.i .  .  ami  whose  personal  worth,  this  Section  has  a  high 
appi 

Mr.  Dwm  Howard,  in  seconding  the  resolution,  said 
that  in  dealing  with  Dr.  Ilurti  r-  memory  it  was  difficult  to 
■peak  with  absolute  impartiality,  to  eliminate  the  feeling  of 
personal  loss  of  ■  valued  friend.  But,  even  making 
aUowanoe  fot  that  personal  foaling,  one  might  >;n  with 
confidence  that  the  Society  had  lost  one  of  the 
moat  eminent,  one  of  the  moat  thorough  chemists  ii  had 

In  en  their  fortune  to  know  ;  one  who    brought    the  highest 

scientific  knowledge  bo  bear  on  bis  work, and  applied  it  to 
cal  problems  with  tin  most  admirable  skill. 
Ha    resolution  was  then  put.  ami  was   carried  unaui- 

Al.t/MlMi  \l   am>  mill  i:  1. 1. 1'.i  i?RO-CHEMICAL 
|\i>i  STRIBS  A  I    b"01  i 

III     ii.    v.  .    WALLACK, 

lii.ri,..,i   ii   i     mors  within   the  tco| f   the   chemist 

than  the  electrician I  in  a  few  yean  electrical  energy 

will  be,  if  not  predominant  in  tbe  production  ol  cbei 
,,-'  \  ,  stei  di  d< 

I.ei  ns  commence   bj   considering  the  arrangement*   for 
the  prodoi  tion  nl  -  ■  rt 

Foyers  was   selected  as  the  first  power  to  he  dev, 
li  is  the  only  installation  of  any  considerable  magnitude  in 
the  United  Kingdom,     li  was  carried  out  without  an   Art 
of  Parliament,  and  with  the  entire  agreement  of  thi 


authorities    of    the     neighbourhood.      The   property    and 
water    rights    were    acquired    privately.       The   oiierations 
-  n \  involved  the  deviation-  of  old,  and  the  making  of 
a  few  new  roads  and  bridge*. 

The  extent  of  country  over  which  the  Briti-h  Aluminium 
Company  have  acquired  the  water  rij.'ht-  amounts  to  some- 
what over  100  square-  miles. 

It  is  situated  on  the  south-east  side  of  Loch  Xess,  on  the 
Caledonian  ('anal,  and  -ea  vessels  of  large  size  can  be 
berthed  alongside  the  Company's  wharf.  The  greater 
portion  of  the  land  is  at  a  height  from  COO  to  over 
2,000  feet  above  Loch  Ness,  parallel  to  it,  and  some  three 
miles  inland,  and  at  a  height  of  some  700  feet  runs  a  long 
valley  containing  Loch  Garth  and  Loch  Earaline.  The 
waters  from  these  lochs,  as  well  as  from  other  smaller  ones, 
and  from  the  several  rivers,  all  converge  in  one  large  river, 
discharging  over  the  Valla  of  Foyers;  and  as  the  annual 
rainfall,  especially  on  the  high  ground,  is  very  heavy,  the 
power  available  is  a  large  one.  I  >ur  original  scheme  to 
Utilise  the  great  natural  advantages  of  this  district  ha-  since- 
bi-eu  carried  out  almost  in  its  entirety  ;  this  was  to  inter- 
ecpt  the  water  before  ii  reached  the  upper  falls,  some 
three-quarters  of  a  mile  from  Loch  Ness,  bore  a  tunnel 
through  the  solid  rock  to  bring  the  water  at  a  high  level  to 
tin  aide  of  the  hill  which  slopes  to  the  shore  of  Loch  Ness, 
and  convey  it  down  to  the  turbines  which  are  situated  on  a 
low-lying  level  of  land  of  considerable  extent,  which  seems 
almost  to  have  been  provided  by  nature  for  the  purpose. 
This  alone  would  have  only  allowed  the   use    of  the  hulk  of 

the  water  in  an  intermittent  way,  which  would  have  been 

most  unsuitable  for  the  purp  ise  ol  making  aluminium  on  a 
large  seals  by  the  electrolytic  process,  where  it  is  of  the 
first  importance  that  the  supply  of  electricity  should  be 
always  very  in  arlt  the  same.  This  was  provided  for  by  tin- 
construction  of  a  v,ry  large  reservoir  in  tbe  valley  already 
referred  to.  A  atone  bull  dam  was  thrown  across  this 
valley  at  the  southern  end  of  Loch  Garth,  which  I'm  in»  a 
reservoir  thai  is  capable  of  holding  about  1,000,000,000 
gallon-  of  water.  This  reservoir  i~  some  live  miles  long 
by  three-quarters  wide,  and  forms  the  two  lochs  aln 
mentioned  into  one  grand  loch  by  covering  the  intermediate 
low  ground.  Prop*  r  penstocks  are  provided  in  the  dam,  so 
that  when  the  water  from  llie  hill-  i-  insufficient  these  pen- 
stocks  can  be  opened  and  llie  water  from  the  reservoir  used 

t:>  any  desired  extent.    ,\«  regards  the  further  development, 

the  nature  of  the  ground  offers  many  sites  for  storing  the 
water  at  different  levels,  so  that  it  can,  as  it  were,  be 
stepped  down  and  made  to  give  out  its  power  at  each 
step,  doing  duty  nuiiiv  times  o>,-r  before  it  reaches  the 
lock. 

The  company  bought  the  freehold  estate  of  Lower  I  overs 
and  Gortblick,  which  includes  the  loch*  already  named  un«l 
an  area  of  some  19  square  miles.  Operations  were  com- 
menced  in  1885,  the  company  doing  their  own  work;  and  in 
the  coarse  of  12  months  the  tunnel  was  completed,  the 
intake  formed  above  the  lower  falls,  sin  lit,,  I  ol  nast-irotj 
pipes  laid  from  the  end  of  the  tunnel  to  the  turbines  below, 
a  fa,  lory  buili.  turbines  and  dynamos  erected,  an  additional 
pier  made  at  the  side  of  the  loch  «  it l>  a  short  line  of  railway 
to  tbe  works,  and  the  necessary  machinery,  whioh  bar) 
already  been  ordered,  set  to  work.  Since  then  the  manu- 
facture of  aluminium  has  been  carried  on  without  interruption. 
The  dam  at  the  end  of  Loch  Garth  "as  not  completed  till 
last  Christmas.  •  )t  course,  under  those  circumstances,  the 
full  power  of  the  five  turbines  provided  could  not  he  fully 
utilised  last  year,  owing  to  the  necessarily  intermittent 
character  of  the  water  supply. 

The  p reseni  installation  for  electric  power  at  the  I 
consists  "f  ti\,  lug,-  turbines  and  dynamos,  each  of  about 
roo  etoctrii  il  horse-power.  The  turbines  and  dynamos  sip 
DO  the  same  vertical  shaft  respectively  at  abooi 
ISO  njTOlutioni  per  minute ;  of  course,  a  direct  current  i- 
n-i-il.  the  process  being  an  electrolytic  one  ;  escb  dynamo 
i  i  and   therefore  v<  ry  lai  ge  ,  upper 

■  aides  ha\.  to  be  Bled,  Two  more  large  turbines  and 
dynamo- of  the  -ame  power  are  now  being  erected.  Then- 
arc  also  two  other  smaller  turbines  and  dynamos  for  lighting 
and  for  working  motors. 

The    result   ol  slions    bus    been    to   produce 

electrical  energy,  including  all  costs  and   merest  on  capital, 
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at  less  than  one-third  than  the  same  could  be  produced  by 
coal  and  steam.  The  first  uses  to  which  this  energy  has 
been  applied  is  to  the  production  of  aluminium  and  carbide 
of  calcium. 

The  true  history  of  aluminium  miy  be  said  to  date  from 
February  6th,  1854,  when  Henri  St.  Clair  Deville  read  his 
first  paper  before  the  French  Academy.  His  process  was 
originally  the  same  as  that  employed  by  Wohler,  but 
discovering  that  potassium  was  both  dangerous  to  handle 
and  extremely  expensive  to  use — costing  as  it  did  about 
20s.  per  ounce — he  was  led  by  Hunsen's  good  fortune  in 
reducing  magnesium  chloride  with  the  aid  of  the  battery, 
to  study  the  action  of  electricity  in  the  case  of  aluminium. 
Buusen  himself  also  attacked  the  problem  with  considerable 
success,  and  by  May,  1854,  Deville  was  in  a  position  to 
send  five  or  six  grammes  of  the  metal  to  Liebig  for  exami- 
nation and  report.  When  it  is  considered  that  Deville  was 
working  with  primary  batteries,  the  only  wonder  is  that  he 
■was  able  to  prepare  any  metal  at  all.  Deville,  in  fact, 
quickly  saw  that  there  was  no  hope  of  succeeding  com- 
mercially by  means  of  the  then  electrical  power,  and  once 
more  he  returned  to  the  use  of  an  alkali  metal.  But  he 
was  compelled  first  to  elaborate  some  reasonable  method  of 
obtaining  his  reducing  agent ;  and,  as  the  atomic  weight  of 
sodium  is  lower  than  that  of  potassium — that  is  to  say, 
capable  of  separating  a  larger  proportion  of  aluminium — he 
turned  his  attention  to  the  production  of  sodium.  By  the 
beginning  of  1855,  Deville  was  ready  to  commence  the 
regular  manufacture  of  aluminium,  which  he  did  at  a 
chemical  factory  at  Javcl,  near  Rouen.  In  1856,  proper 
works  were  erected  at  Glaciere,  a  suburb  of  Paris  ;  in  the 
next  year  the  plant  had  to  be  removed  to  Nanterre ;  and 
later  on  it  was  transferred  to  Saliudres,  where  the  operation 
has  been  conducted  until  within  the  last  few  years. 

Deville's  process  may  be  divided  into  three  stages  :  the 
preparation  of  metallic  sodium ;  the  conversion  of  the 
natural  French  bauxite  into  a  double  chloride  of  aluminium 
and  sodium  ;  and  the  final  reduction  to  the  metallic  state. 
Within  a  space  of  two  or  three  years — starting  with  sodium, 
which  then-  cost  48s.  per  ounce,  and  with  a  metal 
which  had  hitherto  only  been  seen  in  single  grammes — 
Deville  was  able  to  put  aluminium  of  respectable  purity  on 
the  French  market  at  8s.  per  ounce. 

In  this  country,  at  the  commencement  of  1855,  Dr.  I'ercy 
suggested  that  the  mineral  cryolite  would  be  a  very  suitable 
ore  for  this  metal,  and  that  it  might  be  employed  without 
the  tedious  process  necessary  to  purify  bau:;ite  and  to 
convert  it  into  chloride.  Messrs.  Dick  and  Smith  accord- 
ingly tried  a  number  of  experiments,  and  at  the  Friday 
evening  meeting  of  the  Royal  Institution  held  on  March 
30,  1855,  Faraday  exhibited  the  first  specimen  of  aluminium 
actually  reduced  in  England.  About  the  end  of  1858, 
F.  W.  Gerhard  opened  the  first  English  aluminium  works 
at  Battersea,  and  by  February,  1859,  he  was  able  to  accept 
an  offer  to  sell  500  ounces  at  3s.  9d.  per  ounce.  Unfortu- 
nately, although  some  trouble  has  been  taken  to  clear  up 
this  matter  of  history,  riothiug  can  be  learnt  about  Mr. 
Gerhard  except  that  he  made  his  own  sodium,  used  the 
cryolite  process,  and  ceased  to  manufacture  about  the 
middle  of  1963.  Messrs.  Bell  Brothers  manufactured 
aluminium  at  Washington,  near  Newcastle-on-Tyne,  from 
this  date  till  1874. 

From  1874  to  1882,  Messrs.  A.  R.  Peehiney  and  Co., 
the  proprietors  of  the  Saliudres  works,  had  a  monopoly. 
Webster,  who  in  1862  had  made  improvements  in  the 
manufacture  of  the  double  chloride  of  aluminium  aud 
sodium,  organised  the  Aluminium  Crown  Metal  Company 
at  Birmingham  in  1882.  In  1886  and  1887  the  Aluminium 
Company  was  formed  to  take  over  both  the  Webster  and  the 
Castner  patents,  and  the  works  at  Oldbury  were  started  in 
July  1888.  Mr.  Castner's  process,  which  has  often  been 
described,  was  a  great  improvement  on  that  of  Deville,  and 
consisted  in  the  substitution  of  a  sort  of  carbide  of  iron  for 
the  charcoal  used  to  split  up  the  sodium  salt.  From  this 
date  it  is  almost  impossible  to  sketch  the  history  of 
aluminium  in  brief,  new  processes  and  patents  appearing  on 
every  hand  with  almost  inconceivable  rapidity.  In  1S85 
the  Cowles  patents  were  taken  out.  In  1886  those  of 
Heroult  and  Hall  were  applied  for;  aud  Kleiner's  electrical 
process  was  unsuccessfully  inaugurated  at  Tvldesley,  near 


Manchester.  In  1887,  Minet's  electrical  process  and  Netto's 
chemical  method  appeared  on  the  scene.  This  process  I 
had  the  opportunity  of  seeing  at  work  at  the  excellent 
factory  of  the  Alliance  Alumioium  Company  at  Newcastle 
on  the  occasion  of  a  patent  lawsuit  between  this  and  the. 
Oldbury  Company.  In  1889  an  attempt  was  made  to  start 
the  electrolytic  manufacture  of  aluminium  at  Patricroft  with 
the  aid  of  steam  power,  but  the  turbines  of  the  Swiss  and 
French  factories  soon  rendered  it  abortive.  Gradually  the 
inferior  processes  succumbed,  and  at  the  present  day  the 
electrolytic  method  owned  by  the  British  Aluminium 
Company  in  this  country  stands  absolutely  without  a  rival. 

There  have  been  many  statements  made  as  to  the  pro- 
duction of  aluminium  by  electrolysis  in  an  aqueous  solution ; 
but  after  many  experiments  which  I  have  made,  I  think  I 
may  say  that  those  who  made  such  statements  wen- 
mistaken,  as  only  a  film  or  an  alloy  of  the  metal  can  be 
obtained.  The  cost  is,  of  course,  much  greater  than  in  the 
fused  bath. 

Only  three  compounds  of  aluminium  are  practically 
available  for  reduction  to  the  metallic  state — the  oxide,  the 
chloride,  and  the  fluoride  {i.e.  cryolite) — for  the  sulphide, 
in  spite  of  Bucherer's  and  Blackmore's  endeavours,  is  still 
apparently  far  more  troublesome  to  prepare  than  is  war- 
ranted by  its  subsequent  greater  ease  of  decomposition. 
These  compounds  are  capable  of  reduction  in  three  different 
ways — by  the  action  of  sodium  at  a  moderate  temperature, 
by  carbon  at  a  very  high  one,  aud  by  electr  ilysis.  Of  all 
oxides  exeept  that  of  magnesium,  and  possibly  calcium, 
alumina  is  the  most  difficult  to  break  up.  Bailie  and 
Fery's  number  for  the  heat  of  formation  of  1  molecule  of 
AI,03  being  391,600  calories,  while  that  of  Na.,0  is  only 
99,760.  This  fact  explains  why  some  early  experiments  on 
the  action  of  sodium  upon  aluminium  oxide  were  not 
successful,  and  distinctly  points  to  the  utter  impossibility 
of  the  process  under  any  practicable  conditions. 

The  following  table  of  chemical  equations,  showing 
when  calories  are  absorbed  or  evolved,  will  show  this  more 
clearly : — 

Table  I. 
AUC16  +  6Xa  =  Al.,  +  6NaCl  evolves  264,180  cals. 
A1.,F6  +  6Na  s=  Al3  +  6NaF  evolves  106,200  cals. 
AU)3  +  3C  =  Alj  +  3CO  absorbs  304,600  cals. 
AU>3  +  6Na  =  AU  +  3Na.:()  absorbs  92,320  cals. 
It  will  be  seen  that,  in  the  case  of  fluorides  or  chlorides, 
the   addition  of  sodium  will   liberate   aluminium   with  the 
evolution  of  considerable  heat,  whereas  in  the  case  of  the 
oxides  heat  is  absorbed. 

The  Deville-Castner  process,  accordingly,  was  verv  easy 
to   carry    out    without    external    heat.       When   once    the 
reaction  between  the  sodium  and  the  aluminium  chloride 
had   been  started  it  proceeded  smoothly  enough,  and  the 
yield  calculated   upon  the  weight  of  the  alkali  metal  taken 
was  to  all   intents  and  purposes  up  to  the  theoretical.     But 
it   suffered  under   two   fundamental   disadvantages.      For 
physical  reasons  the  aluminium  salt  actually  employed  was 
the   double   chloride   of   sodium   and   aluminium— a  body 
containing  only  14  per  cent,  of  metal— so  that,  apart  from 
the  expense  of  preparing  it,  a  very  large  mass  of  unprofit- 
able   material    had  to    be    dealt    with    in    the    furnaces. 
Secondly,  the  bulk   of  the  energy  was  derived  from    the 
sodium,  an  element  which  is  always  costly  to  produce,  and 
which  regarded  as  a  source  of  energy  alone  is  some  six 
hundred  times  more  expensive  thai  coal.     In  fact,  it  has 
been  shown  that  at  Salindres  in  1872  the  cost  of  the  coal 
and  sodium  amounted  to  nearly  50   per  cent,  of  the  total 
ccst  of  the  metal,  which  was  then   sold  at  about  60s.  per  lb. 
As   aluminium   is  a    trivalent   metal,    three    molecules  of 
sodium  are  needed  to  replace  one  of  the  former,  or  about 
two  and  a  half  time-;  by  weight,  so  that  the   expense  for 
sodium   alone  in  the    Deville-Castner   process    was    about 
Is.  10rf.  per  lb.   of  aluminium,  or  considerably   more  than 
the  selling  price  of  the  metal  in  1898.     And  as  no  further 
information  has  yet  beeu  vouchsafed  about   the  meihod  of 
reducing  aluminium  sulphide  with  molten  iron   outlined  bv 
Blackmore  (this  Journal,  219,  1897),  it   may  be  asserted 
that  sodium  is  the   only  reducing  ageut  which   is   available 
without  the  assistance  of  electricity  in  some  form  or  other. 
Whence  it  follows  that   unless   the  alkali    metal  could  be 
manufactured  at  roughly  j</.  per  lb.  (which   is  absurd),  no 
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purely  chemical  method  of  winning  aluminium  yet  fore- 
shadowed has  snj  ho| i  sue 

A  still  further  objection  10  the  sodium  pro. 
based  on  tin-  oircumstauees  that  iluring  any  reduction  of 
aluminium  in  1  lie  |tewlll  "''  huge  amounts  of  sodium 
.alts  (except  the  fluoride,  which  is  the  most  stable  of  those 
now  being  dealt  with),  the  metal  is  liable  to  be  c  >n- 
taminatcd  with  sodium,  and  this  of  course  is  the  niott 
deadly  imparity  it  can  possibly  contain. 

The  act. ml  decomposition  of  alomina  by  carbon  alone 

lias   never    %.-t    been   effected i  manufacturing  seal.-.      It 

remenl  by  chemical   heat, 

that  is  to  say,  bj  theheatol   combustion;  and  even  in  the 

i  was  found  advisable,  it  nol   necessary,  to 

add  si •  copper  to  the  charge,  in  order  that   the  heat, 

evolved   by  the   union  of  the   reduced    aluminium  with   the 

exces«  of  copper  in  the  formation  of  the  alloy  aluminium 

bronze,  might  assisl   the  electrical  current.     Nevertheless, 

the  Cowlei  process  was  not,  strictly  speaking,  an  electrical 

,t  depended  simply  on  the  chemical  decomposition  of 

aluminium  oxide  by  means  of  carbon,  and   the   current  of 

m.l-  used  solely  as  ■  source  of  heat;  in  a  word, 

i  of  electric  smelting.     Its   leading   dis- 

idval  Illy  alloy-  of  aluminium  were  produced, 

and,  moreover,  there  was  no  way  of  controlling  the  pro- 

,,,  between  the  metals  they  contained,  so  that  each 

to  I..-  analysed,  then  hulked  with  a  number 

its   of    known   composition,   and   the    whole 

melted  down  once  more. 

Aluminium  Bnoride  is  the  only  compound  that  is  suitable 

for  electrolytic  rednction  in  the  fused  state  without  tin- 
aid  of  a  flux,  hut    as    it    i<   not   a    natural   mineral    it  would 

i  tobes] ially  prepared.     Cryolite, even  supposing  it 

,,,-., I    Free    from    all    impurities,   is    not   satisfactory, 
because  the  difference  between  the  heats  of  formation  of 

its  two  ingredienti  is  loo  small  to  ensure  the  'I tnposition 

of  aluminium  unmixed  with  sodium.  The  theoretical 
voltage  required  for  the  decomposition  of  aluminium 
fluoride  is  I'O,  thai  of  sodium  tin. .ride  17,  and  a  very  small 
lamp  in  .In-  currt  nl  would  therefore  throw  down  the  alkali. 
■al  voltage  for  decomposing  alumina  is  only 
2*8,  so  thai  it  Is  not  worth  while  to  prepare  a  pure  fluoi 
when  the  oxide,  with  the  aid  of  a  t!u\,  is  not  only  easier 
to  reduce,  but  contain!  a  larger  percentage  of  metal.  At 
Brat  sight  it  might  appear  thai  the  sulphide  could  be  used 
niiii  as  the  v.iiii. |Uired  for  it~  decom- 
position is  only  0°S,  but  so  far  this  doe t   appear  to  be 

the  case.  In  fact,  the  economy  in  electricity,  especially 
when  tin-  latter  is  produced  by  water  power,  i-  more  than 
counterbalanced  by  tbe  less  quantit)  of  metal  contained  in 
■  In'  sulphide  comrared  with  the  oxide, and  by  the  extra 
ooat  ami  iiiiie  nit]  In  the  preparation  oi'  the  aluminium 
sulphide. 

Alumina  itself  is  praoticaUj  infusible,  hut  it  dissolves 
i.  i.lil\   in  several  salt-  whioh   mell   al    a   reasonably   low 

temperature,    '  H  these  only  tbe  il ides  of  aluminium  ami 

sodium   are   ol    industrial    value,   and    altl go    the    sail 

ai  i  a  slightly   low.      specific   gravity    in   the 

molten   state,   thus   allowing    the    reduced    metal   to   -ink 

r  1 1 . . 1 1 \   to  ill.    I". it' t   the  hath.    \1  I   SNal    (cryolite) 

dissolves re  alumina,  and  so  is  mor.  suitable  foi  employ 

lit.     'I  le  Ihl'Ii  voltage  required  to  deoompose  aluminium 

fluoride,  to  which  reference  has  already  been  made,  is 
manifestly  an  advantage  whan  il  is  paad  only  as  a  solvent. 
So   long   aa    tin    alumina    itself    is    sufficiently    pun 

notion  the  cryolite  can  ba  added  in  its  aalnral  oondition, 
and  as  it  suffi  i  apoeition  there  i-  luti no  lose. 

1  ha  1 1. ii  ■  i  cii.  us  a -.  ■!  b]  i In-  British  Aluminium  Com- 
pany,  aons'uu  of  ■  oarbon-lined  iron  box,  itsell  lonuing 
the  oathodi  .  the  anode  i-  a  hurdle  of  carbon  rods 
suspended  within  it.  and  manning  nenrlj   to  the  bottom. 

The  bath  containing  the  Iten  aryolita  a  constantly  fed 

with  alumina  aa  the  aluminium   is  deposited,  tbe  reaction 

going  on  -> thlyaad  continuously,     rha  temperate 

the  bath  his  bean  measured  to  be  between   i  iQ   C  and 

'        \  lensi t  .i  t..  |  volts  is  ample  t aintain  the 

working  temperature  aa  wall  as  to  effect  electrolysis,     the 
can.  hi   density  is  about   700 amperes   per  square  fool  of 
■  ■-.  ..I    about  s.i'ini  amp.  ii  -    p.  r  cell.     The 
practical  yield  is  I  lb.  of  natal  pej  IS  E.HJ'.-hours. 


I  shall  now  proceed  to  discuss  the  materials  used  at 
I  -'overs.  The  alumina  is  m.id.-  at  the  British  Aluiuiuium 
Company's  factory  at  I. arm-,  ami  is  obtained  from  bauxite 
won  from  the  Company's  mines. 

A  description  of  the  Irish  deposits  may  he  found  in  a 
"  Sketch  of  the  Geology  of  Co.  Antrim,"  by  A.M. Henry. 
published  in  th.-  Proceedings  of  the  Geologists'  Association 
(14,  189),  August  1895.  The  author  writes:  "Almost 
the  win ile  surface  of  CO.  Antrim  is  covered  by  the  sheets 
of  basaltic  lava  that  were  pi  Hired  out  from  numerous 
necks,  vents,  and  fissures  in  tertiary  times.  These  basaltic 
outflows  have  hecu  mapped  out  into  two  distinct  periods 
o(  volcanic  activity  —upper and  lower.  They  are  separated 
by  a  well-defined  horizon  of  hole,  lithomarge,  bauxite,  aud 
pisolitic  iron-ore  deposits.  .  .  .  The  tone  of  the  iron-ore 
and  bauxite  can  be  traced  in  many  places  over  the  entire 
county." 

The  average  composition  of  the  ore  is  shown  in  the 
accompanying  table  ;  but  it  should  he  remarked  that  as 
its  appearani  e  is  no  guide  to  its  purity,  while  the  proportion 
of  foreign  matter  is  subject  to  very  wide  variations,  samples 
have  to  be  fully  analysed  before  any  new  batch  is  taken 
into  use. 

Tabu  II. 
(''imposition  nf  Irish  Bauxite  qftei  drying  it  nl  lOu'  C. 

Al:<\  from  .VJ-C  to  :;: 

l-'e'.ii,     .,       9-0  „  80-0 

Sin...       ..       7- (I  .,  -J4-4 

The  balance  being  titanic  acid  and  water  of  combination. 

By  glancing  al  a  map.  tin-  g  ..it  advantages  possessed 
by  the  British  Aluminium  Company  in  the  position  of  its 
several  works  will  be  instantly  apparent.  The  Swiss 
factories  have  to  obtain  the'r  ore  from  the  south  of  France, 
the  American  from  Georgia  or  Alabama:  in  both  cases  a 
long  distance  inland.  The  Company*!  Irish  mines  at 
t  .Ii  nravei  are  close  to  the  Belfast  and  Northern  Counties 
Railway,  only  83  miles  distant  from  their  alumina  work-  al 
l.arne  Harbour,  and  e  comparatively  -h-»rt  direct 
passage  bring-  the  purified  alumina  without  transhipments 
through  the  Caledonian  Canal  to  the  reducing  plant  at 
Foyers  on  Loch  Ness. 

The  pro....--  originally  employed  by  Deville  for  obtaining 
pure  alumina  from  bauxite  consisted  in  beating  the  mineral 
with  sodium  carbonate  In  a  furnace  till  the  reaction  was 
complete,  and  the  mass  no  longer  effervesced  on  addition 
of  acid.  The  residue  was  extracted  with  water,  tho  solu- 
tion filtered  from  the  insoluble  oxide  of  iron,  an  I  finally 
decomposed  bj  a  current  of  carbonic  acid  ga-.  I. at.  r.  on  in 
1889, 1)r.  Bayer,  who  still  at  that  time  fus,-,i  the  bauxite 
with  the  sodium  carbonate,  discovered   that  it  was  possible 

to    precipitate    a     ■ -doable    proportion     of    the    alumina 

contained  in  a  solution  of  so. Hum  aluminate  l.\  agitating  it 
with  a  small  quantity  of  undissolved  oxide,  the  result"  of 
a  previous  operation.  In  this  manner  some  7o  percent. 
of  the  alumina  combined  with  the  alkali  is  recovered, 
corresponding  to  s  change  in  constitution  of  the  alunri- 
nate  from  AI'iVi'l.  or  \l.l  V-'N:U  '.  to  Al.  1 1  •. 
Further  experiments  soon  showed  that  the  .ire  could  he 
attacked    without   the    assistance   of   I'm  ippj    i.\ 

heating  it  with  caustic  soda  solution  (specific  gravity  im.V) 
nndei  a  pressure  -.t  7o  ,,r  so  lb.  per  -  |uare  inch,  ami  than 
the  advantagi  -  f  Bayer's  method  ol  spontaneous  precipita- 
tion became  more  evident,  for  instead  of  having  l  'evaporate 
all  the  wast.-  liquors  to  dryness  before  they  could  be 
e.iu-iici-e.l.  and  thus   rendered  available  fi 

it  was  only  necessary  t licentiate   them  to   their  o  iginal 

density,  because  tbey  already  contaiucd  sufficient  tr.  .- 
alkali  to  atta.k  tush  bauxite.     The   whole  process  (which 

has  been  full]  described  bj  Mi    Sutherl I,  our  manager  at 

Lame,  l»  fore  the  Institution  of  Mochanii 
abstracted  in  your  Journal  for  i  Ictober  31st,  1896),  Is  there- 
fore  oontinnous  ;    and  the  only  by-product    is   a   ci  rtain 
quantity  of  red  residue  containing  chiefly  the  ferric  oxide 
and  silica  oi   the   natural  ore.    The  wai  pitateof 

alumina  Is  dried    in   a  gas-fire. 1    furnace,   ami    shipped    to 
I  oyera  in  iron  drama. 
The    cheap    production   of  pure  alumina   is   a    matter  of 

great  imports ,  and   1   suggest   to  chemists  thi   matter  as 

a  subject  worth]  of  investigation.    As  an  example  of  what 

may   be   done    I    may    mention    a   process    which    has   been 
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proposed  by  my  old  friend  Mr.  Clans,   with  whom  I  worked 
many  years  ago.  * 

The  first  stage  of  this  process  is  a  modification  of 
Hargreaves' method  of  producing  sulphate  of  soda.  Claus 
mixes  bauxite  and  common  salt  in  suitable  proportions,  and 
subjects  this  mixture,  in  the  form  of  hard  balls,  to  the 
action  of  sulphurous  acid  air  and  steam.  The  conversion 
of  the  salt  into  sulphate  of  soda,  with  evolution  of  hydro- 
chloric acid,  is  facilitated  by  the  bauxite,  which  renders  the 
balls  more  porous  and  permits  the  gases  to  act  on  the  salt 
more  rapidly  than  when  salt  alone  is  used.  When  this  re- 
action is  complete  the  balls  are  exposed  in  the  same 
furnace  to  the  action  of  water-gas,  which  reduces  the  sul- 
phate with  formation  of  sulphuretted  hydrogen  and 
aluminate  of  soda.  The  silica  in  the  bauxite  forms  an  in- 
soluble compound  with  some  of  the  soda  and  alumina. 
The  soluble  aluminate  of  soda  is  decomposed  by  carbonic 
acid  into  alumina  and  carbonate  of  soda.  Thu6  hydrochloric 
acid  and  carbonate  of  soda  are  obtained  as  by-products, 
the  sulphuretted  hydrogen  of  course  being  burned  to 
sulphurous  acid  for  decomposing  fresh  quantities  of  the 
salt  or  converted  into  free  sulphur. 

The  next  material  used  at  Foyers  is  carbon.  Theoreti- 
cally, two  parts  of  carbon  are  consumed  for  every  three 
parts  of  aluminium  deposited,  but  in  practice  the  anodes 
are  used  up  at  an  equal  rate,  and  as  all  the  impurities  they 
contain  must  rail  into  the  bath  it  is  necessary  that  the 
material  shall  he  exceptionally  pure.  It  is  equally  indis- 
pensable that  they  shall  not  disintegrate  under  the  dense 
current  (about  35  amperes  per  square  inch  of  anode 
area)  employed,  or  else  short-circuiting,  and  considerable 
waste  of  energy,  will  ensue  ;  and  seeing  that  such  qualities 
of  carbon  as  are  perfectly  suitable  for  lighting  electrodes 
are  not  ipso  facta  adapted  for  commercial  electrolysis,  the 
British  Aluminium  Company  has  erected  its  own  plant  for 
the  manufacture  of  carbons  at  Greenock.  Just  as  the 
company's  works  at  Foyers  for  the  manufacture  of- 
aluminium  is  the  first  instance  of  water-power  being  made 
use  of  on  the  large  scale  within  the  United  Kingdom,  so 
this  factory  at  Greenock  is  the  first  established  in  Great 
liritain  for  the  preparation  of  large  electrolytic  carbons ; 
and  besides  those  needed  to  supply  its  own  requirements 
the  company  is  making  electrodes  "for  the  Cyanide  Com- 
pany and  the  Acetylene  Illuminating  Company,  lor  the 
manufacture  of  calcium  carbide,  while  experiments  are 
now  being  tried  at  Mr.  Castner's  request  with  the  view  of 
making  such  as  are  wanted  in  the  Castuer-Kellner  sodium 
process,  which  at  present  have  to  be  imported  from  abroad. 
The  only  other  material  at  present  used  at  this  factory  is 
cryolite,  which  comes  from  Greenland,  but  arrangements 
are  now  being  made  for  manufacturing,  at  the  Larne  factory, 
an  artificial  fluoride  to  he  used  as  solvent. 

The  aluminium  produced  at  Foyers  is  carried  to  Milton, 
in  Staffordshire,  to  be  worked  up  into  rods,  bars,  &c.  A 
new  works  is  also  about  to  be  erected  on  the  Clyde,  at 
Greenock,  for  similar  purposes. 

The  aluminium  of  commerce  is  practically  pure,  but 
many  consumers  prefer  a  lower  grade  than  this,  viz.,  one 
with  98-5  to  99-0  per  cent,  of  Al,  as  they  find  that  this 
10  per  cent,  of  impurity,  which  consists  mostly  of  iron, 
makes  the  metal  appreciably  tougher.  When  chemically 
pure  aluminium  has  a  perfectly  silver-white  colour  without 
the  bluish  or  violet  tinge  characteristic  of  the  ordinary 
product.  After  exposure  to  damp  for  a  certain  time,  a  thin, 
almost  invisible  film  of  oxide  forms  on  the  surface,  which, 
however,  perceptibly  darkens  the  colour  of  the  metal,  while 
affording  an  absolute  protection  from  further  attack. 

Pure  aluminium  is  somewhat  harder  than  tin,  or  about 
2-o  on  the  usual  scale,  but  after  rolling  it  becomes  sensibly 
harder  still.  The  specific  gravity  of  cast  aluminium  is 
2-583  at  4°C,  but  the  commercial  metal  is  generally  a  trifle 
heavier;  it  is  increased  by  rolling  or  hammering  to  2-688. 
The  density  of  most  of  the  alloys  is  higher  than  the  figures 
calculated  from  their  composition,  which  proves  that  much 
contraction  takes  place  during  their  formation,  and  that 
they  are,  to  some  extent  at  least,  chemical  compounds.  In 
fact,  unless  this  proposition  be  admitted,  it  is  impossible  to 
explain  how  the  admixture  of  two  such  comparatively  weak 
metals  as  aluminium  and  copper  should  produce  alloys  which 
are  comparable  for  hardness  and  strength  with  the  best 
quality  steels,  as  the  annexed  table  shows. 


Table  III. 
Tests  of  Aluminium  Bronzes. 


Mark. 


Breaking  Load. 

Elongation. 

Tons  per  sq. 

in. 

Per  Cent. 

W7 

13-00 

S9-6 

B'50 

41-8 

9-75 

3li-« 

3300 

30-8 

15-50 

3t'0 

23-30 

R.    4.  Maximum 

Minimum. 

Mean 

R.    3.  Maximum. 

Minimum. 

Mean 


The  melting  point  of  aluminium,  as  determined  by  Hey- 
cock  and  Neville  with  the  aid  of  a  platinum-resistance 
pyrometer  (Trans.  Chem.  Soe.  1895,  67,  1S7),  or,  more 
strictly  speaking,  its  freezing  point,  is  654-5°C.  Cowles 
states  that  it  volatilises  slightly  in  the  electric  furnace. 

Aluminium  is  very  ductile  and  malleable,  standing 
third  on  the  list  for  malleability,  and  sixth  for  the  former 
property;  sheets  of  4o'0„0  inch  thickness  having  been 
prepared,  while  wire  can  be  drawn  down  to  -^  inch  in 
diameter.  Its  tensile  strength,  when  cast,  may  be  taken  at 
from  6  to  8  tons  per  square  inch,  increased  by  rolling, 
&c,  to  10,  12,  or  even  occasionally  16  tons;  many  of  its 
light  alloys  testing  as  high  as  19  or  22  tons  per  square 
inch,  with  an  elongation  of  5  or  10  per  cent.  Weight 
fur  weight  aluminium  may  be  said  to  be  equal  to  steel  of 
35  tons  tensile  strength,  while  the  alloys  are  of  course  mneh 
stronger. 

Lord  Kelvin's  latest  results  for  the  electrical  resistance 
of  aluminium  (99-69  per  cent,  pure)  show  6-997  x  10-fi 
Board  of  Trade  ohms  per  gramme-length  {i.e.,  for  a  length 
of  wire  weighing  1  gramme)  at  0°  C.  ;  or  2-58  microhms 
per  cubic  centimetre.  Taking  Deivar's  value  for  pure 
copper  (1-562  x  10-6  Board  of  Trade  ohms  at  0°  C), 
the  relative  resistance  of  the  aluminium  becomes  165-3 
per  cent. ;  that  is  to  say,  its  conductivity  volume  for 
volume  is  60-5  per  cent.,  and  weight  for  weight  double 
that  of  copper. 

From  the  chemical  point  of  view  aluminium  is  specially 
valuable  owing  to  its  resistance  to  air,  moist  or  dry,  water, 
and  most  acids  except  hydrochloric.  Alkalis,  however, 
attack  it  readily.  It  is  not  blackened  by  sulphuretted 
hydrogen,  which  gives  it  an  advantage  over  silver  for  many 
purposes.  ( Organic  acids  attack  it  to  an  almost  in- 
appreciable extent,  the  presence  of  common  salt,  as  in 
most  cooking  operations,  slightly  increasing  their  action  ; 
but  after  a  saucepan  of  other  appliance  has  been  in  use 
for  some  time  it  becomes  covered  with  a  hard  insoluble 
skin  which  prevents  any  further  dissolution  of  the  metal. 
Moreover,  the  compounds  of  aluminium  are  perfectly 
harmless  to  the  animal  system,  so  that  the  metal  is 
better  suited  than  any  other  for  the  manufacture  of 
culinary  utensils.  It  is  also  used  with  much  success 
in  surgery;  tubes  of  the  pure  metal  having  been  inserted 
in  the  human  body  for  long  periods  without  perceptible 
corrosion. 

To  show  in  what  a  marvellous  way  the  aluminium 
industry  has  developed  within  a  short  period,  it  is 
almost  enough  to  say  that  the  total  output  of  the 
whole  world  for  the  year  1886  is  estimated  to  have  been 
5  tons. 

The  following  table  shows  at  a  glance  the  remarkable 
fall  in  price  and  the  consequent  increase  of  consumption 
during  the  last  seven  years. 

Table  IV. 

Annual  make  of  Aluminium,  and  Price  per  Ton. 


Year. 

Tons  per  Aununi. 

Price  per  Ton. 

£ 

1890 

40 

1,083 

1891 

200 

504 

1892 

300 

308 

1893 

530 

29S 

1894 

1.200 

138 

1895 

1.800 

ISO 

18% 

8,000 

155 

1897 

2,500 

148 
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The  wiling  price  is  now  cheaper,  bulk  for  bulk,  thnn 
that  of  copper  or  tin. 

Tli.  chief  industrial  a»«  "'"  aluminium  fall  into  three 
i,  maj  be  employed  alone,  as  an 
incr.-di.-nt  in  alloys,  and  as  a  metallurgical  reagent  in  the 
Purification  ..f  other  metal*.  From  the  fact  that  alumina 
,  ,l„.  „  Bond  or  third  most  difficult  oxide  to  reduce,  it 
follows  thai  aluminium  itself  i-  capable  ot  extracting 
oxig.-n  from  almost  all  other  oxides.  Io  tin-  purely 
scientific  direction,  Sloiasan's  recently  published  work  is  a 
briUianl    example   ol    -his.     As    is   well    known,   he    has 

led  b)  ili-  use  of  aluminmm  Bungs  at  a  moderate 

temperature,' in  .putting  np  many  of  the  most  refractory 
oxides, and  in  recovering  several  of  the  metallic  elements 
which  had  prei  i    considered  extremely  rare.     He 

has  been  able  to  pro  luce  alloys  of  aluminium  with  nickel, 
molybdenum,  tungsten,  uranium,  and  titanium;  one  in 
particular  containing  75  per  cent,  »l  tungsten  being  formed 
without  difficulty,  although  it  was  so  infusible  thai  it  only 
remained  liquid  bv  reason  of  tin-  enormous  amount  of  heat 
rated  by  tbe  reaction  Aluminium  is  very  serviceable 
io  tbe  mannfaclure  oi  ordinary  brass  or  bronze,  when  used 
in  such  small  quantities  (1  per  cent,  or  even  less),  that  it 
does  not  appreciably  affect  thi  mechanical  or  chemical 
properties  of  the  finished  alloys,  andhardly  appears  in  their 
analysis, yet  it  greatly  improves  them,  removing  the  traces 
,',,-  oxygen  fi  «a  the  copper  and  yielding  sounder  and 
stranger  castings.  Bnt  aluminium  is  still  more  advan- 
tageously adopted  in  foundry  work  and  in  making  steel. 
|(v  ,,  n  ol    ..  "pill,"  in    the   prop.,  ni.  .n  of  one  part 

,.r  1  to  the  molten  steel,  the  suspended  or 

absolved  iron,  which  prevents  the  metal  from 

!„.,,,  and  thus  hinders  the  evolution  of  the 

Eases,  1-  instantlj  reduced;  alumina,  which  immediately 
rues  i"  the  surface,  being  formed,  so  thai  when  the  steel  ia 
run  int..  the  in. ."ids  ii  slops  boiling  within  a  fee  seconds, 
and  the  ingots  turn  out  absolutely  soUd  to  the  top.  The 
saving  m  wasters  or  spongy  castings,  both  of  iron  and  Bteel, 
u  raT.  [treat.  In  all  cases  it  more  than  compensates  for 
,.„.  ,,'ii,  cost  of   the  aluminium,  and  in  some 

the  BCiap  has  been  reduced  by  about  90  pel 

coot. 

It  is  not  intended  on  tins  occasion  to  deal  fully  with  the 
lion  of  aluminium  alloys,  This  is  a  subject  which,  I 
hope,  will  be  laken  up  bj  metallurgical  chemists.  Enow- 
ledge  on  tin-  subject  is  -nil  far  from  perfect,  yet  even  now 
the  iniiii.  1  deserves  more  voluminous  treatment  than  can 
be  undertaken  in  th<  present  paper.  It  has  been  found, 
however,  among  binan  alloys  especially,  that  as  tbe  propor- 
tion »fth-  two  ingredients  bee as  more  and  more  equal, 

the  products  1  we  their  valuable  qualities,  and  therefor.-  the 
industrial  alloys  maj  besharplj  separated  into  two  kinds; 
,,„,  oontaii  .  90  to  98  per  cent,  of  aluminium  with  10  to 
1  per  . ■>  ni..  01  .  veu  k  is,  of  some  other  metal  01  metals,  the 
other  containing  1  to  10  pel  coot,  of  aluminium  and  99  10 
pei  ..ni.  ,.i  the  other  components.  In  this  manner 
thai  1 .,,.  b.   regarded  either  at  pure  aluminium  strengthened 

bj  the  addition  ol  so other  substance,  01   as  one  of  the 

older tals  improved  physically  and  chemically  by  the  in- 

irodu.'tioii  oi  aluminium. 

,  individual  metal  the  n f  aluminium  is  growing 

,1  n  b)  day,     a  largs  amount  ..t  the  metal  Is  being 
sumed  in  the  construction  of  apparatus  for  chemi.  .1  w..rk- ; 
amongst     others,     in     the    gin  mery,   printing, 

pbarmac.  utical,  oil,  robber,  and   varnish  trades,  aluminium 
.1  rerj  valuable  foi  boiling  pan-,  storage  \.  ssels,  &.-. 

In  m..»t  cases,  where  b  '  nsed, 

there  aluminium    may   be   suhtthnted,   with    the    double 
,„|.  1  reduction  of    two-thirds  in    the  weight  of 

the  finished  article,  and  the  total  absence  ..1  tarnishing  and 
con.. 

When  d.  ad  weight  has  to  I"  moved  about,  in  ,  \. 
aarriagee,  in   military   appliani  mical    plant    and 

cooking  apparatus,  In  u  |  -.in  launch.  -  and    in 

inn, -r\.  aluminium  oi  one  of  Its  alloys  will  be  found 
v  io  supplant  the  hi  ei  lot  metals. 

in  a  word,  this  remarkable  qualiti  of  lightness   places 

alunniiiiiin  in    a  .|iiil.     .  \n  plioi.ul  position   tooth,  1   m. 

and  now  thai  ii  is  brought  down  t..  .1  price  comparable  with 
eoppct  "i  brass,  it  will  ink.  it.-  permanent  plac.  with  other 

metals  in  the  ait-. 


The  production  of  a  new  metal  and  it-  manufacture  in  a 
commercial  way  is  not  the  only  triumph  of  electro-chemistry. 
Carbide  of  calcium  is  also  now  made  at  Foyers.    1  had 

intended  to  go  fully  into  this  matter  to-night,  but  the 
axhaosti7e  paier  read  by  Mr.  Henry  Fowler  at  the  lustitute 
of  Civil  Engineers  last  Tuesday  makes  it  unnecessary  for  me 
to  say  anything  beyond  the  fact  that  the  first  carbide  m.ide 
in  this  country  was  made  with  steam  power  lo,  the  Acetylene 
Illuminating  Company,  who  soon  found  that  it  would  be 
impossible  to  produce  it  commercially  in  ihis  manner. 
Accordingly  the  company  cam.,  to  us  for  water  power,  and 
during  the  last  year  they  have  produced  carbide  of  calcium 
at  a  paying  price. 

These  are  the  only  electro-chemical  processes  carried  on 
at  present  at  Foyers,  but  there  are  many  other  processes 
that  could  be  equally  well  carried  on  in  the  same  way  as 
thev  are  at  present  done  in  other  countries,  I  might  name 
the  production  of  cyanides,  chlorate  of  potash,  sodium, 
caustic  soda,  and  carborundum,  not  to  mention  phosphorus, 
the  manufacture  of  which  has  left  tin-  country  to  go  to 
Niagara.  These  and  other  pr...--.-  require  for  their 
commercial  success  the  use  of  cheap  electrical  energy.  The 
cost  of  the  power  to  produce  this  energy  is  the  all-iiupor- 
taut  Factor,  and  our  experience,  pained  from  the  development 
of  the  water  power  at  Foyers,  prove-  to  us  that  this  |>ower 
costs  but  a  fraction  of  that  produced  from  coal  or  any  other 
known  source. 

DlSOOBSIOH. 

Mr.  Claim:  Vu  ti\  had  listened  with  the  utmost  inter,  -t 

to  the  paper,  and  would  be  glad  if  the  author  would  sup- 
plement it  by  stating  what  proportion  the  cost  of  electricity 

bore  to  the  total  cost  of  producing  aluminium  at  Foyers. 
He  trusted  that  the  answer  won'.'  enable  him  10  show 
foreign  inquirers  thai  the  metal  •  i  mufaetured  as 

cheaply  in  England  as  in  the  I  int.  .1  Mates,  lie  had 
lately  inspected  a  process  based  on  the  production  of  pure 
alumina  from  felspar,  at  a  cool  of  from  Si.  to  -i/.  per  ton. 
Referring  to  that  portion  of  the  paper  which  reviewed  the 
various  aluminium  processes,  he  confirmed   the  anther's 

view  that  the  only  chemical  process  which  was  at  all   likely 

to  compete  with   the  electrolytic   process   was  Grabao'a 

process  of  reducing  aluminium  fluoride  by  means  of 
metallic  sodium.     The  reaction    in   this    ii.-lance   want    on 

very  smoothlj  without  the  application  of  any  external  heat. 
and  the  aluminium  produced  was  practically  Irce  front 
metallic  -.»i  um,  which  was  not  the  casi  when  the  chloride 

was  reduced   by  the  same   reagent,     lit    course  the  sin-. 
of  such  a  process  depended  upon   the  cheapness  Of  metallic 

sodium,  and  he  understood  that  by  a  nee  process  -.«liuui 
would  in  all  probability  be  produced  at  a  cost  not  exceed- 
ing   1./.  per    lb.     The  ureal    advantage  of   sueh    a   chemical 

process  lav  in  the  facl  that  fluoride  of  aluminium  could  be- 
produced  a]  a  much  Us-  cost  than  pur.  alumina,  Referring 
to  the  remark-  of  the  author  as  to  the  production  of  calcic 
oxide,  lie  could  stale  that  metallic  aluminium  would  reduce 
calcic  oxide  ;  and,  if  he  might  la-  allowed  to  refer  to  Ins  own- 
work  on  the  Subject,  he  would  remind  the  meeting  that  some 
three  or  four  year-  ago  he  had  demonstrated  that  such, 
oxides  a-  those  "i  chromium,  tungsten,  vanadium,  be  . 
could  be  reined  by  means  of  metallic  aluminium,  and  that 
at  the  present  moment  considerable  quantities  of  metallic 
aluminium  were  need  for  the  production  of  pure  chromium 
in  (Germany.  11.  was  sure  thai  there  was  a  considerable- 
field  tor  the  use  of  metallic  aluminium  in  reduction, 
processes.  He  would  also  like  to  know  whether  the  com- 
pany had  any    l...r-.  -|...».  r  to  Spare  at  Foyers,  as,  if  so,  MM 

or  two  Industries  might  be  retained  in  Kngland  which  at. 
present     seined    likely  to   drift    to    the  Other   side    of  the 

Atlantic. 

Ml.  (.('.   Ill   r.lll\-..\    agreed    with  the    view    expl.-s..i' 

bv  the  author  thai  the  in  Id  for  the  use  of  aluminium  In  the 
Hrts  was  a  very  wide  one,  and  not  the  narrowest  pari  of  that 
to  l.l  .....lid  be  the  production  of  the  main  ail...-  of  tl.  ■ 
metal  which   i  the  remarkable  properties   p 

out  He  did  not,  however,  share  the  author's  vie*  tint  the 
production  oi  these  alloys,  (.p., the  alio}   of  copper  and- 

aluminium,  was  the  r.-uli  of  chemical  i initiation  of  the 

two    metals.      Personally,    be    regarded     tbe    alloy    el 
aluminium,  with  copper,  and  in  a  lesser  degree  thai  with. 
silver,  as  one  of  the  most  difficult    things   to   obtain  as   aru 
alloy.     The    |     .  .    thai    Stub     an     alloy    could   be 


April  30, 1898.'] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


313 


obtained  by  merely  mixing  and  melting  the  metals  was 
quite  a  fallacy.  There  was  always  a  large  amount  of 
segregation,  and  the  upper  and  lower  portions  of  such 
alloys  would  differ  greatly,  not  only  in  composition,  but  in 
the  degree  of  crystallisation,  and  very  materially  in  strength 
and  physical  properties.  This  difficulty  was  usually 
attempted  to  be  overcome  in  a  rough-and-ready  way  by 
re-melting  and  re-casting  the  alloy  over  and  over  again, 
and  ten  or  twelve  times  was  the  usual  number  of  these 
meltings  to  obtain  a  strong  alloy.  His  own  observation  of 
this  crude  method  of  working  showed  that  the  segregation 
and  want  of  combination  was  due  to  the  two  metals  not 
being  brought  into  sufficiently  intimate  contact  during  the 
melting.  His  own  method  of  working  to  correct  this  was 
to  granulate  the  metals  in  the  well-known  form  of  "bean- 
shot  copper  "  by  pouring  them  in  a  molten  state  iuto  water. 
If  in  that  state  they  were  then  mixed  well  together,  and 
•melted  well  together,  in  a  carbon  or  plumbago  crucible,  the 
result  was,  that  three  or  four  meltings  yielded  a  stronger 
and  better  alloy  than  ten  meltings  in  the  ordinary  way,  and 
he  found  from  extensive  experience  that  the  difficulty  of 
obtaining  a  sound  alloy  of  even  composition  and  strength 
was  gTeatly  overcome.  Mr.  Wallace  had  referred  to  the 
•use  of  aluminium  in  the  production  of  steel ;  he  would 
mention  another  large  and  important  industry  in  which  its 
value  was  not  sufficiently  recognised,  the  production  of 
ordinary  iron  castings.  When  he  was  engaged  in  that 
industry  he  found  it  highly  advantageous  aud  economical 
to  use  aluminium,  even  at  a  price  as  high  as  7s.  6d.  per  11>., 
as  it  enabled  a  founder  to  produce  much  finer  and  better 
castings  than  otherwise  was  the  case.  The  ordinary  iron- 
founder,  however,  had  much  to  learn  before  he  would  be 
.able  to  benefit  from  the  use  of  aluminium.  The  applica- 
tions of  aluminium  to  the  production  of  articles  of  everyday 
use  might,  however,  be  carried  too  far  in  certain  directions. 
For  instance,  it  was  obvious  that  it  was  not  a  suitable 
material  for  articles  where  mass  was  a  prime  feature,  as  it 
obviously  lacked  the  weight  necessary  to  give  the  required 
result.  In  one  instance  he  had  found  out  to  his  cost,  when 
he  attempted  to  construct  the  valves  of  fast-ruuniug  air- 
-compressing  engines  of  an  alloy  of  alumiuium  and  silver,  an 
alloy  which,  by  the  way,  deserved  attention  for  many  pur- 
poses. The  result  was  that  the  valves  were  so  light  that 
they  failed  to  close  upon  their  seats.  He  believed,  however, 
that  the  more  the  industrial  applications  of  aluminium  were 
"brought  before  those  who  could  employ  it  the  wider  would 
the  field  of  application  become,  and  when  more  intelligence 
was  brought  to  bear  on  the  solution  of  these  problems  the 
metal  would  be  used  to  a  very  large  extent,  and  the 
figures  given  by  the  author  in  Table  IV.,  the  results  of 
which  he  could  amply  confirm,  would  be  thrown  entirely 
into  the  shade. 

Mr.  O.  Guttmanx,  referring  to  the  author's  statement 
that  the  Irish  bauxite  was  cheaper  because  of  the  smaller 
distance  it  had  to  be  carried,  wished  to  inquire  whether 
other  well-known  European  deposits  did  not  contain  bauxite 
richer  in  alumina  and  poorer  in  silica  than  those  of  Ireland. 
In  the  diagrams  of  the  Larue  Factory  he  noticed  some 
cellulose  filters.  He  would  be  glad  to  know  if  the  cellu- 
lose was  such  as  was  used  in  the  manufacture  of  paper,  or 
wood  shaviDgs.  He  would  also  like  to  know  the  cost  of 
plant  per  horse-power  developed,  so  as  to  compare  it  with 
the  cost  of  plant  for  steam  and  water  power.  At  present 
they  had  only  Mr.  Wallace's  statement  that  the  cost  of 
power  was  only  a  fraction  of  that  for  producing  it  from 
coal.  It  had  beeu  slated  at  a  meeting  of  the  Institute  of 
"Civil  Engineers  that  at  the  present  price  of  coal  in  this 
country  it  was  possible  near  the  pits  to  produce  power 
cheaper  than  by  water.  He  would  like  to  know  whether 
•the  works  at  Foyers  had  been  so  designed  and  worked  as  to 
upset  this  view.  To  the  long  list  of  industrial  uses  for 
aluminium  given  by  the  author  he  would  like  to  add  some 
of  special  interest  to  ehemiea'  industry,  which  he  had  come 
across  lately,  namely,  for  the  construction  of  vessels  for 
nitrating  cellulose,  tubes  for  pumping  nitric  acid  of  as  low 
as  1'4  sp.  gr.,  and  vessels  for  storage  of  mixed  acids  or 
strong  nitric  acid. 

Mr.  OTro  Hehneii  wished  to  utter  a  word  of  warning 
.against  the  use  of  aluminium  vessels  for   the   storing  of 


nitric  acid.  Recent  careful  experiments  by  Stillman  (J. 
Amer.  Cheni.  Soc,  Vol.  19,  p.  711)  had  shown  that  under 
some  circumstances  aluminium  is  rapidly  and  powerfully 
attacked  by  nitric  acid.  Possibly  the  question  of  absolute 
purity  might  have  something  to  do  with  it  ;  but  in  the  case 
he  referred  to  the  metal  was  pure  commercial  aluminium, 
containing  99 '6  per  cent,  of  aluminium. 

Mr.  L.  Gaster  thought  the  most  interesting  question 
suggested  by  the  paper  was  the  relative  cost  per  horse- 
power produced  as  compared  with  the  cost  of  producing 
the  same  power  from  coal.  Mr.  Steiger  had  recently  read  a 
paper  in  which  he  showed  that  in  dealing  with  this  natural 
source  of  power  it  was  not  necessary  to  have  a  very  great 
fall  of  water.  He  thought  that  more  advantage  might  be 
taken  of  the  natural  resources  of  the  country  to  produce 
electricity  and  send  it  to  other  parts  where  these  stores  of 
power  did  not  exist. 

Mr.  T.  L.  Cabot  said  that  it  might  be  interesting  to  the 
meeting  to  know  that  the  Pittsburg  Company  obtained  coal 
slack  at  65  cents  per  ton,  and  that  it  took  about  1200  lb. 
of  slack  for  every  lb.  of  alumina  made,  which  would  be 
equal  to  about  C  cents  per  pouud  of  alumina.  He  would 
he  glad  to  know  what  the  figuies  I!  4  and  K3  on  the 
diagram  No.  3  meant. 

Dr.  O.  J.  Steixhart  thought  it  curious  and  interesting  to 
note  that  the  aluminium  works  at  Neuhauseu  were  increasing 
the  production  of  calcium  rarbide  at  the  cost  of  their 
aluminium  production  for  the  present.  On  the  other  hand, 
it  was  to  be  noted  that  as  far  as  chemical  electrolysis  was 
concerned,  processes  based  uponthermo-electrbnl  principles 
were  the  leading  processes.  There  were  several  instances 
where  other  processes  dealing  with  electrolytes  in  solution 
had  succeeded,  but  on  the  whole,  methods  in  which  fused 
electrolytes  were  employed  were  found  to  be  better.  The 
manufacture  of  the  carbons  was  a  most  important  matter, 
especially  from  the  point  of  view  of  the  life  of  the  carbon; 
the  use  of  electric-light  carbons  being  out  of  the  question. 
He  would  be  glad  of  any  further  information  the  author 
could  give  as  to  the  proport:on  which  the  carbon 
consumption  bore  to  the  production  of  aluminium  ;  and 
also  as  to  the  method  of  manufacturing  them.  He  would 
also  like  to  know  whether  the  heat  used  in  their  manufacture 
was  applied  by  a  muffle  furnace,  or  if  the  fuel  gases  passed 
direct  over  the  carbons. 

Mr.  R.  W.  Wallace,  in  replying,  said  that  he  was  glad 
Mr.  Vauliu  had  taken  part  in  the  discussion,  because  he 
wanted  to  hear  from  him  whether  or  not  he  had  done 
anything  more  as  to  the  reduction  of  aluminium  sulphide. 
If  he  had  not,  he  could  only  express  the  hope  that  he 
would  continue  his  researches  on  that  subject  in  the  near 
future.  The  process  at  Krupp's  works  to  which  reference 
had  beeu  made  was  a  very  interesting  one.  The  great 
difficulty  was  to  start  the  reaction.  He  understood  that 
they  had  alteied  their  procedure  and  now  started  it  with  a 
barium  fuze  which  set  the  whole  process  at  work,  and  that 
the  liquefaction  then  proceeded  rapidly  without  application 
of  external  heat.  As  to  iron  ami  steel  founders,  he  quite 
agreed  with  Mr.  Hutchinson,  and  he  could  only  understand 
their  continuing  to  employ  the  imperfect  methods  now  in 
use  on  the  ground  that  thev  had  much  capital  invested  in 
them.  Unless  more  intelligence  were  brought  to  bear  on 
arts  and  manufactures  in  this  country  trade  would  gradually 
drift  from  us  to  Germany  and  elsewhere.  He  hoped  that 
chemists  would  secure  more  influence  than  they  had 
hitherto  done  over  the  other  arts.  As  to  the  cost  of 
horse-power  at  Foyers,  roughly  speaking,  the  cost  per 
horse-power  was  about  30.«.  per  annum,  exclusive  of 
interest  on  capital.  They  had  power  to  spare  both  there 
and  in  other  parts  of  the  country,  and  would  be  glad 
to  negotiate  with  customers  having  processes  which  were 
not  objectionable.  Mr.  Guttmann  had  inquired  as  to  the 
purity  of  ihe  Irish  bauxite  co.upared  with  lhose  of  France. 
He  considered  that  the  French  bauxites  were  more  regular 
and  contained  less  silica  than  the  Irish ;  but  by  careful 
selection  of  the  samples  good  results  could  be  got  from  the 
Irish  products.  Mr.  Vautiu's  statement  that  alumina 
could  be  produced  at  3/.  or  4/.  per  ton  was  very  interesting 
to  him,  seeing  that  his  company's  production  cost  about 
121.  per  ton,  which  implied  a   cost  of  211.  per  ton  for  raw 


314 


THE  JOURNAL  OF  THE  SOCIETY  OF   CHEMICAL  INDUSTRY.       [April  so.  isob. 


material    for    aluminium.       In     reply    to    Mr.    Guttmann's 
■    n  ah. mt   tbe  cellulose  filters,  be  was  sorry   to  saj 
..f  nut  much  use  for  tlu  purpose  owing  to  their 
,  they  therefore  preferred  to  relj  on  pre- 
cipitation and  tl  i    filter  presses      Mr.  Gaster  had 
to  tbe  coal  ol  producing  »!<<.-t:  from  coal 
and  steam  power.     Prof.  1  '•  'ester) 
had  pui   'lie   lowed   price    lor  producing   it    in   Scotland 
(where  .".il  coal   8s    6d.  per  torn  at   91.  per  bore    power 
per  annum.     Be  doubted  rf  it  could  lie  .Ion.    at  iho  price, 
all  tilings  considered.     Referring  to  Mr.  Hehner's  remarks, 
Ins  own  experience  in  working  with  aluminium   was  that 
nitric  aci.l  did  not  act  upon  it  at  all  ;   in  fact  be  had  hitherto 
.[••l.  .1  the  action  of  nitric  acid  on  a  sample  as  a  prooi 
that  It  was  not  pure  aluminium.     He  feared  therefore  thai 
Mr.  Hebnci   bad   experimented   with   something   that  was 
pure  aluminium.      He    spoke  with   reserve    because 

Mr.   Hehner  had    laid  "under  certain  c litions,"  which 

coudll  ons  vere  not  stated.     With  regard  to  thi  consumption 

trbon  he  bad  stated  that  thi  msumption 

u;l,  two  to  *  to  three  tons  ol  aluminium  ■.  hut  in 

practice  tl  anal  to  the  aluminium. 

1 1,..  exi —  of  carbon   went  chiefly  into  the  cryolite,  was 

imed  oil  . in. i  r.  n-.-. I     i  If  course  it  was  very  important 

that   tbe   carboai   used   should    be   as   pure    as    possible. 

I  ii.hr  the  present    rystem  of  working  the  gases  entered 

into  the  furnace,  and  that  m  ithod  answered  perfectlj  well. 

term-    II  4  and    K  :!  .m   Table   :i  had   no    cabalistic 

ijn  |  al   simplj    indicated  two   classes   of  alloys. 

Ill",  varied  from    '.111  of    copper   to  99  of 

copper  and  1  of  aluminum  to  10  of  aluminium:  and  the 
elongation  varied   very  much    in  different    samples.     The 

ration    had  not   b.  ,  n   calculated    out,  and    it    would    he   very 
.lllii.'illt   to  do  so. 

A  Mi.vmn:  inquired  if  any  fluorine  were  given  off. 

Mr.  U'.u.m.i    replied  that  none  should  be  given  off; 

and  if  the    Mill..  kepi    down    tO    three    to   live     volts 

none  would  be.     It  the  voltage  were  increased  so  as  to  get 
near  the  decomposing  point  of  tbe  fluoride,  some  fluoride 

Would   Uoill.'   I'tT. 
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this  substance  is  largely  used  in  the  preparation  of 
anisidine  dy.  stuffs.  You  will  find  an  abstract  of  Kalle's 
patent  (Bng.  Pat.  7288  of  1HH7)  in  this  Journal,  1898,  269. 
The  interesting  point  is.  that  to  prepare  guaiaool  from 
o-anisidine.  the  mventor  makes  use  of  the  diazo-reaction, 
which  is  one  not  always  remarkable  for  giving  good  yields 
as  Kalle  uses  it.  lie  overcomes  the  difficulty  involved, 
in  the  tendency  of  the  reaction  to  run  iuto  side-issues, 
in  the  following  interesting  manner.  The  ortho-anisidine 
i-  diazotised  ill  presence  of  an  excess  of  dilute  sul- 
phuric acid,  after  which  the  diazo  solution  is  ruu  into 
a  still,  containing  sulphuric  acid  of  greater  strength,  u> 
which  a  considerable  quantity  of  anhydrous  sulphate  of 
soda  (salt-cake-),  has  been  added,  and  w  hi. -h  is  heated  up 
ton  temperature  of  1:15°  to  1  In  C.  Thus  as  soon  as  the 
guaiacol  is  formed  by  the  decomposing  action  of  the  hot 
sulphuric  acid  on  the  diazotised  o-snisidine,  it  is  vaporised 
and  carried  over  hy  the  steam,  to  the  receiver.  The 
reaction  is — 

CJJOt  if 
C6H4<  +  MttH  = 

(^N:N.804H 


till.     II.     MKSSKI.    IS    TIIK    I  -mill. 


\   HEW  SYNTH1  SIS  01   GUA1  VCOL. 

I:\     \v  Ms,,\    SMITH. 

i.i  ui.-mi  is  an  important  constituent  of  wood-tar  creosote 

in   which    it   occurs    inextricably     mixed   up    with   other 

substances  of  a  phenolic  nature.     From  these  it  has 

-,  impossible  to  separate  il  in  the  pure  state. 

For  pharmaceutical   purposes  when  required  pure,  it  has 

l.y    the     method   of    Gori  p  li   am  /.    by 

beating     together     equivali  -    . . t     pyrocatechol, 

nun  no  -thy  I  sulphate,  ami  .  .   Il — 

(     II  .m||  -oil.     Kill  l 

l     II      "II  . .<«    li  K   -.  II  il. 

Guaiacol  may  be  thus  obta  tystalline 

substance  mi  Iti  In  this  stati 

poritl  a tin  'ra  I'l. ai  ma.  op. I  i.i    of  1895,    it  is 

to   i  •  .  any   of  the  liquid 

gilalacl"     win.  h    .  ■•et.in  phenol  I    am    not 

ued    to    say   what   the    yield    by    the    pyrocatechol 
pn..  .s«.  i~.  noi  what   tie-  i  tpcose   maj  be,  but   the  pro 
I  wish  to  bring  before  you  looks  verj  prom 
yield,  and  certainly,  to  sai  the   lea  I  ol   il   do.     not   stand 
behind  the  pyrocatechol  process,  in   point   ol  cost,     The 
new   synthetic    |  -    invented   bj   an  old  German 

member  of  our  Nociety,  '  t.  W.  Kal  •  h  on  the 

Rhine,  and   be  baa  sent  me  'Ins  beautiful  specimen  of  his 
tool  to  exhibit   to  you.     The  ran   material 

k  ,11.  employs  I*  o  an  N  II  \  and 


|, II 


/ 


in  il. 


\, 


HI 


+  x...  +  so.ir, 


To     the    possible      inquiry     as     to     what     technological 

importance  attaches  to  guaiacol,  I  nay  briefly  state  that  it 
is    of    extreme    value    in    the    treatment    of    pulmonary 

tuberculosis.  It  also  forms  the  raw  material  for  the 
preparation  of  guaiacol  carbonate  (  I  li  i  H  ',  il  ,i  H  111.,  which 
in  its  physiological  action  is  said  to  resemble  salol,  and 
also  for  guaicofcarboxyUc  acid  C,H    "i  II    (OH)CO.OH. 

which  is  used  as  an  aim  rheumatic.      Its  sodium  salt  is  us.  .1 

as  a  substitute  for  sodium  salicylate.  In  the  moat  recent 
issue  of  the  J.  Pkarm.  el  </r  Cftim.  7,  ["..  824,  \n.lr. 
describes  a  sulphurated  guaiacol  obtained  by  treating 
guaiacol  with  pure  concentrated  sulphuric  acid  l  equal 
Weight!  of  each  material),  avoiding  sudden  rises  of 
temperature,  and  letting  the  mixture  stand  for  Is  hours. 
so  that  the  reaction  may  be  completed.  The  sulphonie 
acid,  (  ,11  ,ii  II  H  ..hi  HI )( si  i.i  HI),  t  In  i-  formed  is  neutralised 
by  calcium  carbonate,  and  the  purified  calcium  salt  is 
termed  "guaiacyl."  It  is  said  to  have  been  found  useful 
as  a  local  anaesthetic,  being  in  this  respect  nearly  equal 
to  cocaine. 


Ill-,  0BBIOH. 
Mr.     OTTO     IIiiinU!     inquired    how    the    guaiacol     was 

obtained  in  a  state  of  purity  from  the  distillate. 

,lr.    \    K.  I.i\..  , siil, -red  that  the  subject  of  Mr.   Wat 

son  Smith's  communication  »a-  one  of  peculiar  interest  to 

the  s ty,  as  it   furnished  an   instance  of  the  technical 

applications  of  the  modern  developments  of  organic 
chemistry,  of  which  there  were  s  i  many  brilliant  exampli 
in  Germany,  but  which  were  apt  to  be  neglected  in  this 
country.  The  diaxo-reaction,  discovered  bi  G 
,,ne  which  often  figured  in  chemical  patent  literature,  and 
it  -tin  presented  numerous  possibilities  to  tbe  chemical 
technologist,  h  was,  however,  a  very  subtle  reaction,  and 
its  applications  required  the  exercise  of  high  chemical  skill 
and  ingenuity  m  order  to  determine  the  necessary 
conditions  t  >  insure  success. 

Dr.  S.  Wii.ru   was  surprised   to  hear  that  the  calcium 
sulphonate  from  gnaiacol  «  ,1  as  an  anaesthetic 

and  he  thought  that  it  was  important  that  one  should   bi 
fuller  information  before  accepting  such  a  statement.     Any 
preparation  of  pure  guaiacol  should  command  a   ready 
in    England,   as   it   was   now   very  generally  used   for  the 
treatment  of  phthisis. 

Ur.  F.  11.  Power  expected  that  the  new  product   - 

them  would  replace    ihe  crude  and    impure  guaiacol  of  com- 
ieved    that    the    tirst    Specimen   of    synthetic 

guaiaool   in   crystalline   form    was   shown   at   thi  Chii 
I  (position   ,i  1893,  and  ■■■■■■  i manufacture,     sinn- 

that    time    il    had   come    into    general    ii-e    for   piilmoiiaiy 
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tuberculosis.  More  recent  experience,  however,  had  shown 
that  it  was  not  so  valuable  for  that  complaint  as  the 
guaiacol  carbonate,  which  is  now  consequently  more 
generally  used.  He  would  point  out  that  there  was  a 
marked  peculiarity  about  the  synthetically  prepared  guaiacol, 
namely,  the  difficulty  of  obtaining  it  in  crystalline  form 
after  it  had  been  once  liquefied.  If,  however,  a  very  small 
fragment  of  the  solid  guaiacol  were  added  to  the  solution 
the  whole  would  readily  solidify  to  a  crystalline  mass. 

The  Chairman  inquired  what  percentage  of  real  guaiacol 
was  contained  in  guaiacol  capsules. 

Mr.  W.  Li.otd  Williams  said  that  he  was  in  a  position 
to  answer  that  question,  having  examined  a  number  of 
samples,  and  he  found  that  the  percentage  of  guaiacol  varied 
between  60  and  90. 

Mr.  Watson  Smith,  in  reply  to  Mr.  Hehner's  question, 
said  that  according  to  the  patent  specification  the  guaiacol 
was  separated  from  the  aqueous  distillate  by  the  addition  of 
common  salt, in  which  solution  guaiacol  is  insoluble,  and 
subsequently  shaking  with  ether.  With  regard  to 
Dr.  Power's  remarks  on  the  supervision  of  guaiacol,  he 
would  point  out  that  the  action  of  this  body  in  that  respect 
closely  resembled  that  of  carbolic  acid  ;  aud  the  manufac- 
turers of  pure  phenol  took  advantage  cf  the  property  to 
induce  further  growths  of  the  crystallised  product  from 
"  carbolic  oils." 

He  could  sympathise  with  Dr.  Rideal's  feeling  of 
astonishment,  that  by  solphonating  guaiacol  and  then 
forming  the  calcium  sulphonate,  a  local  anaesthetic,  well- 
nigh  equal  to  cocaine,  could  be  formed.  But  such  was  the 
declared  result,  and  an  abstract  of  this  paper  for  the 
Journal  was  now  in  hand.     (See  May  issue  under  XX  ) 


THE  BACTERIAL  TREATMENT  OF  SEWAGE 
CONTAINING  MANUFACTURING  REFUSE. 

BY    W.    J.    DIRDIN,    F.I.C.,    F.C.S.,    AND    G.    THUDICIUM,    F.C.S. 

Somk  three  years  since,  one  of  us  presented  to  this 
Society  the  results  of  our  experience  with  regard  to  the 
bacterial  treatment  of  the  sewage  effluent  at  the  Northern 
Outfall  works  at  Barking  Creek,  carried  out  for  the  main 
drainage  committee  of  the  London  County  Council.  The 
outcome  of  these  experiments  was  the  clear  demonstration 
of  the  fact  that  the  (principally)  dissolved  matters  remaining 
in  the  sewage  after  treatment  with  lime  and  protosulphate 
of  iron  co;;ld  be  practically  rendered  innocuous  by  subjecting 
them  to  the  attack  of  bacteria  under  suitable  conditions ; 
and  these  conditions  were  to  a  great  extent  ascertained 
and  set  forth  in  the  communication  above  alluded  to. 

The,  system  then  adopted  and  applied  to  the  purification 
of  effluent  from  which  the  suspended  solids  had  been 
removed  by  precipitation  has  since  been  shown  to  be 
capable  of  extension  to  a  degree  at  that  lime  unsuspected, 
since  by  the  bacterial  action  alone  the  whole  of  the  solid 
matters  in  the  crude  sewage  may  be  destroyed  and  the 
effluent  water  rendered  innocuous  and  unobjectionable. 
This  has  been  shown  to  be  the  case  by  long-continued 
working  at  Sutton,  Surrey,  where  experimental  purification 
of  the  sewage  as  it  arrives  on  the  works,  bacterial  agencies 
alone  being  employed,  has  been  in  successful  operation 
for  some  18  months.  These  experiments  have  already 
been  published,  and  need  not  therefore  be  now  further 
referred  to  beyond  a  statement  as  to  the  general  result  of 
the  work,  which  may  he  summed  up  in  the  following 
table. 


Average  during 
Monti). 


November  1896 
December  „ 
January  1897... 
February  „  .. 
March  „  .. 
April  „    . . 

May  „    . . 

July  „    .. 

September,.  .. 
January  1898  . . 
March        „    . . 


Crude  Sewage. 


Oxygen 

absorbed 

in 
4  Hours. 


21", 
219 
223 
464 

UW 

111 

8T3 

757 

295 

Oil 

58 


Albumi- 
noid 


Nitrogen 

as  Nil  rites 
and 
Ammonia,     Nitrates. 


Coarse  Bed. 


O 

4  Horn  s. 


NH:, 
Alb. 


N  as 
Nitrites, 


0-278 

rios 

0-893 

0-700 

o-isi 

0-78 
0-25 


Trace 

Nil 

Nil 

Nil 
Truce 

Nil 

Nil 

Nil 


Cur  i:,.,i. 


O 

4  Hours. 


All). 


1-795 
f782 

1-924 
1-378 
2-057 
0-7S9 
1-949 
1-849 
0-350 
0-670 
0-750 


Grains  per  Gallon. 


Nas 

Nitrites, 

&c. 


0"858 

0-759 

.. 

0-634 

0-189 

0  566 

0-542 

0  147 

1-649 

0-381 

0-74(1 

0-614 

0173 

1-313 

0185 

0-936 

0-434 

0-119 

1-549 

0-486 

0-207 

0-759 

0-222 

0-192 

0148 

1-185 

0-563 

0-067 

0-410 

0-210 

(1-037 

0-742 

0-120 

0-600 

0-860 

0-OSO 

1-530 

0-120 

0-098 

0-320 

o-oio 

2-250 

It  having  been  thus  shown  that  the  bacteriological  action 
is  fully  equal  to  the  task  of  purifying  domestic  sewage 
under  ordinary  conditions,  it  remained  to  be  ascertained 
whether  sewage  containing  relatively  large  quantities  of 
refuse  from  various  manufactories  could  be  treated  on  the 
same  lines  with  equal  success.  As  we  have  had  ample 
opportunity  of  testing  this  important  point,  we  venture  to 
submit  for  the  information  ar.d  criticism  of  the  members 
of  the  Society  the  outcome  of  the  work  done  in  this 
direction. 

We  would  first  point  out  that  London  sewage,  upon 
which  the  whole  oi  our  earlier  experiments  were  carried 
out,  contains  very  large  quantities  of  manufacturing 
refuse  of  all  kinds.  It  has  been  frequently  stated  that  up 
to  quite  recently  we  had  dealt  with  domestic  sewage  only, 
and  that  when  the  method  was  tried  in  manufacturing 
towns  it  would  probably  fail.  There  is,  of  course,  in  the 
sewage  of  London  no  such  preponderance  of  any  particular 
kind  of  trade  refuse  as  is  found  in  some  other  towns,  as, 
for  instance,  the  iron  pickle  liquor  in  Leeds  and  West 
Bromwich,  the  refuse  from  the  leather  dressers  at  Yeovil,  or 
the  dye  liquors  in  some  of  the  northern  towns  ;  but  the 
members  of  this  Society  are  probably  better  informed  than 
the  general  public  as  to  both  the  quantity  and  the  nature 
of   the  various  trade  effluents  which   are   passed  into   the 


metropolitan  sewers.  We  may  fairly  say  that,  whilst  the 
Suttou  experiments  were  made  with  a  purely  domestic, 
although  very  strong  sewage,  the  Barking  Creek  results 
were  obtained  from  a  sewage  containing  all  manner  of 
trade  refuse,  but  with  no  special  preponderance  of  any  one 
kind. 

Turning  now  to  places  in  the  case  of  which  the  special 
pollutions  are  strongly  emphasised,  it  will  be  well  to  set 
out  the  more  important  of  the  various  descriptions  of 
refuse  which  have  been  dealt  with,  and  then  to  discuss  the 
results  of  the  treatment  of  the  sewage  into  which  these 
are  discharged  in  quantities  to  make  their  presence 
individually  evident. 

The  special  trade  effluents  examined  are : — Tan  liquor, 
brewery  waste,  distillery  waste,  leather  dressers,  acid  iron 
pickle  liquor,  iniik  washings,  gas  liquor,  soap  works,  paper 
mills,  margariuef  actories. 

Experiments  at  Leeds. 

As  a  type  of  sewage  highly  charged  with  refuse  from 
various  manufactories,  and  in  which  one  special  component 
is  strongly  marked,  that  of  Leeds  may  be  considered  with 
advantage.  By  the  courtesy  of  (  olonel  Harding,  the 
Chairman  of  the  Streets,  &c.  Committee  of  the  Corporation 
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of  I,  ■■■!-.  we  are  enabled  t,.  place  l>eforc  you  the  r.  - 

the   experiments   which    have   ben      carnal    out    at    the 

Knostn.p  work-  at  I .Is  rinoe  the  first  ol  i  Ictober  last. 

The  bacteria  beds  employed  are  filled  with  coke  in  thg 
manner  elsewhere 

followed  l.v  a  fine  one.  The  depth  of  the  r.r-t  one  a 
I   fl   ft  ins.,  and  1 1. .  r  of  the  the  aecond  5  ft.     1  he  quantity 

,,.,.  dealt  with  i»  about  200,000  gallons  daily. 

three  months  the  lewage  was  put  onto 
the  coarse  bed  direcUv,  without  any  straining  other  than 
,1,.,.  which  ring  through  a  screen  having 

a  lMn.  mesh  before  arriving  at  thepumpe,  Ihis  resulted 
in  a  quantity  ol  fibrous  matter,  largelj  composed  of  wool 
refuse,  accumulating  upon  the  surface  ol  the  bed;  out 
this  defect  has  no«  been  remedied,  and  so  Ear  there  appears 
to  be  no  reason  t.,  anticipati  wal  of  the  trouble 

thus  caused,  which,  however,  did  not  affect  the  satisfactory 

ter  of  the  final  effluent,  the  chief  symptom  being 
u  too  great  reduction  in  the  original  water  capacity  of  tae 
be.  I. 

During  the  first  three  months  the  beds  were  used  twice 
a  , lav.  with  the  result  that  they  were  gradually  brought 

into  thoroughly  good  working  condil as.  i-  Bhown  by  ine 

following  table  ol  averages  of  the  .huh  analysis  which 
were  made. 


Crude  Bowsaw.         Coarse  lieu  Effluent     Fine  Bed  Effluent. 


Mlmim- 

I 

t  hours.     Ammonia. 


Iliunil 
absorbed, 

I     llMUIS. 


0-X71 


Albumt-       Oxygen      Allnimi- 
Doid        absorbed,       i 

Ammonia.     1  hours.      Ammonia. 


U-J12 


0  M 


[twas  noticed  that  nitrification  was  onlj    developed  to 

it   ii iventh  we<  k,  and  thai  it   nevei 

found   in  dealiug  with  the  purely 

Button.    This  is  of  course  in  part  due 

.,•  being  muoh  poorer  in  nitrogen,  and 

partly   alao   to   the   verj    large   quantities  of  iron    liquor 

...|,   present,     it  was  observed  that   whenever  the 

incoming  sewage  was  add,  it  retained  that  reaction  through 

doth  Mai."  -  ol  the  treatment.     So  powerful,  however,  was 

the  oxidising  action  of  the  beds   that    not  only  was  the 

matter   acted    upon    but    the    iron  salts    in  Boluti 

which   in  the  cro  were  ferrous,   were   in  many 

instanoi  -  f<  '""l  in  the  final  effluent  to  he  completely  changed 
laic.    I"  t' 

,  time  and  settled  as  ferric  o 

ii,,.  i, on i    ih.  vessel,  leaving  an  absolutely  clear  and 

brilliant  effluent. 

When   the   beds   ■■•   ro  filled   three  times  pei    diem   the 
all  inti  nt<  and  i  good  as 

be( ,  but  the  trouble  mentioned  above,  viz  . 

of  fibrous  matter  on  the  irse  bed,  somewhat  delayed  the 

ments  in  order  to  arraugefoi    the  fitting  of  Buitable 
■  n- 

II,.    following  shows  tin-  ses  made 

wl.il-t  the  beds  were  thus  working  at  the  increased  rate. 


II      i  iiiu.  ni. 


F Ii.il  F.fllucnt. 


ilhuminnid     I  rli.il,     llbui 

Amu.  l  II  Inn 


fill 


O'M 


The  general  character  of  tin-  effluents  i«  all  that  can  be 

'III.  >  i  ill.  i  'Ii-  -    iron  )  bright 

and  clear,  the]  otically  without  smell,  o  vcrj    slight 

earth]    odour    I'  thi  v    are 

absolute]]  non-putrescible,  ami  fish 

ili,  in  in  the  state  in  which  they  issue  from  the  beds  directly, 
us  has  been  demonstrated  hj  ndlng  ..\,.r 

•In..'  month -,  iii  ih.  .our i  tin  •  iperiments  under  notice. 


It  is  thus  evident  thai  if  such  an  effluent  were  allowed  to 
flow  into  a  river  even  of  relatively  very  small  volume  there 
would  be  no  cause  for  alarm  as  to  its  effect  upon  fish  life. 
which  may  he  taken  i-  a  crucial  point  in  regard  to  the 
purification  of  sewage   entering  streams    which    are   not 

alter"  arils  ilseil  for  the  purp  pplying  potable  water. 

Having  regard  to  the  facts  that  these  results  have  been 
obtained  .luring  the  winter  months  we  may  reasonably  hope 
that  a-  tin-  warm  weather  sets  in  the  work  done  by  the 
bacteria  he. Is  will  he  even  more  effectual. 

The  particular  trade  effluents  entering  the  Leeds  sewage 
are  those  derived  from  tanneries,  galvanising  works,  copper 
works  (wet  process),  with  large  quantities  of  shoddy  waste. 

Experiments  with  Maidstom  Sewage. 

The  sewage  of  Maidstone  contains  large  quantities  of 
hnwery  ami  tannery  refuse,  ami  is  organically  twice  as 
strong  as  that  of  Lee  Is.  tin-  albuminoid  ammonia  averaging 
iii'.l  grain-  p.r  gallon  as  against  H'.'tT  grains  in  the  ease  of 
the  last-mentioned  towns.  So  far,  experiments  made  with 
this  sewage  have  been  on  a  laboratory  scale  only,  hut 
satisfactory  results  have  been  obtained,  as  will  he  seen  rroiu 
a  consideration  of  the  average  umouit  of  oxygen  absorbed 
by  the  crude  Bewage  ami  coarse  and  fine  bed  effluents 
respectively,  as  follows: — 


Crude  5  -  irse  Bed.    Fin.-  Bed 


n- •..:.7 


Oxygen   absorbed    from 
permanganate  in  four 

hour-.  at  80°  P.    s'nnns 

per  gallon. 


The  albuminoid  ammonia  was,  anfortunately,note«tunaied 
in  all  ih.-  effluents,  bul  where  done  sboweda  reduction  ol 
66-6  per  cent.     Since  out  almost  invai  rieneehas 

been  that  work  ol  this  kind  i-  always  better  when  done  on 
a  large  -.-air  than  when  carried  out  in  our  -mall  laboratory 
bacteria  beds,  we  feel  confident  thai  the  experiments  about 
to  be  instituted  at  Maidstone  will  result  in  the  production 
of  n  good  effluent  from  a  very  foul  sewage. 

I      , ■rimi-uts  with  West  Bromwich  Sewage, 

In  this  ease  the  chief  trade  effluent  which  enters  the 
sewers  is  one  derived  from  the  galvanising  works.  This 
pickle  liquor  is  of  a  nature  similar  to  that  mentioned  in 
connection  with  the  tr.-itm.-iit  of  the  Leeds  Bewage,  and 
tin-  experimental  filters  at  w  ---i  liromwich  have  also  worked 
out  with  great  success.  We  might  here  state,  however, 
that  if  an  effluent  be  iutended  to  !■■■  finally  used  on  land,  the 
iron  must  first  be  removed,  i  thei  bj  previous  Ihnc  pre- 
cipitation or  by  aeration  and  settlement  of  the  fine  bed 
effluent  in  which  it  still  remains  in  solution.  This  is  a 
question  of  the  utmost  importance  in  the  case  of  some 
town-,  as,  for  example,  Wolverhampton.  Although  the 
action  of  bacteria   bi  I-   is   not   seriously   impeded  by  the 

pr.  - f  the  nun.  w,-  an-   nevertheless  .4'  opinion  that  it 

would    be   better    to    remove    it    by    preliminary  treatment. 
where  such  can  be  carried  "in  at  a  reasonable  cost 

/  irifA    Vine//    5 

The  principal  industry  of  Yeovil  being  the  manufacture 
of  glove  leather,  the  chief  trade  refuse  which  enters  the 
-  cornel  from  the  yards  of  fcllmongers  and  leather- 
dressers,  and  i-  ol  an  especially  obnoxious  character.  In 
addition  to  tin  organic  impurities  il  contains  arsenic,  which 
is  largely  employed  in  the  pri  parator]  processes, 

in  tins  case  'In1  system  of  treatment  adopted  ha-  been 
llu-  now  well  known  septic  lank,  in  which  a  large  pro- 
portion of  tin'  solid  matters  are  hrst  brought  into  solution 
by  an  and  then  oxidised  bj  passing  tin 

fine  bacteria  beds.     The  results  obtained  are  in  all  respi    i- 
comparable  a  ith  those  give 

In  the  cases  which  have  so  far  been  reviewed  we  have 
deall  onK  ..nil  sewage  containing  larger  or  smaller 
quantities  of  the  specific  effluents.  Ii  ma}  be  of  interest 
io  the  members  of  tin-  Socli  rj  to  instance  some  experiment! 
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made  with  bacteria  beds  upon  some  actual  trade  effluents  in 
the  condition  in  which  they  were.discliarged  into  the  sewer. 
In  each  case  the  liquid  was  allowed  to  remain  in  a  coarse 
bed  for  two  hours,  and  following  this  in  a  fine  bed  for  a 
similar  period  of  time. 

Special  trials  made  on  refuse  liquor  from  tanneries, 
margarine  works,  galvanising  works,  gas  liquor,  milk 
washings,  and  yeast  washings  showed  that  in  all  cases 
observed  a  very  considerable  improvement  was  effected, 
excepting  in  the  case  of  the  gas  liquor,  which  had  to  be 
somewhat  diluted  before  being  placed  in  the  beds.  The 
resultant  effluents  contained  uo  suspended  solids,  and  did 
not  become  putrid  on  keeping. 

It  will,  of  course,  be  understood  that  these  samples  are 
only  given  to  show  that  the  refuse  liquors  named  are 
amenable  to  bacterial  treatment;  the  effluent  so  produced 
must  not  in  any  way  be  taken  as  representative  of  what  is 
required  in  the  way  of  purification.  It  is,  however,  clear 
that  if  so  much  work  can  be  done  by  passage  through  two 
beds,  the  purification  can  be  extended  by  increasing  the 
number  of  times  of  submission  to  microbial  influences.  In 
practice,  concentrated  chemical  refuse  liquors  would  have 
necessarily  to  receive  special  treatment  in  order  to  fit  them 
■for  bacterial  purification  ;  excess  of  acid  or  alkali  must  be 
corrected  ;  iron,  if  present  in  large  quantities,  removed ; 
and  so  forth.  The  point  which  has  been  so  far  considered 
is  as  to  the  treatment  of  sewage  containing  manufacturing 
refuse ;  and,  so  far  as  our  experience  has  gone,  such 
sewages  can  be  efficiently  purified  by  the  bacterial  method 
equally  with  the  domestic  sewage  from  a  purely  residential 
neighbourhood. 

Discussion. 

General  Sib  Haerv  1'rendi.kga.st  said  that  he  spoke 
as  an  unscientific  man,  but  he  had  taken  great  interest  in 
'the  suhject  of  the  paper  and  knew  that  it  was  one  which 
•was  constantly  under  the  consideration  of  the  Local  Govern- 
ment Board.  He  had  se^n  the  process  in  operation,  both  at 
Exeter  and  at  Yeovil,  and  at  both  these  places  it  worked 
with  perfect  success.  The  sewage  at  l'eovil  was  known  to 
be  one  of  the  foulest  in  the  world.  The  results  there  had 
varied  somewhat  at  first,  because  the  filters  were  not  properly 
constructed,  but  now  that  they  had  been  reconstructed  ami 
refilled  he  had  every  hope  that  the  process  would  prove 
quite  successful. 

Mr.  Wood-Smith  observed  that  however  successful  the 
process  under  notice  might,  be  in  removing  albuminoid 
material  from  sewage,  that  was  not  wholly  sufficient,  and  it 
would  be  necessary  to  deal  further  with  the  removal  of 
poisonous  bacteria. 

The  CHAIRMAN  asked  what  was  meant  by  poisonous 
bacteria. 

Mr.  Wood-Smith,  continuing,  said  he  meant  by  that 
term  organisms  which  were  capable  of  causing  death  or 
disease.  The  process  might  break  down  bacteria  to  their 
lowest  point,  but  at  the  same  time  it  was  possible  for  the 
germs  of  say,  for  instance,  typhoid  fever  to  pass  unnoticed 
through  the  beds,  as  had  been  proved  by  several  observers. 
If  this  happened  and  the  bacteria  passed  into  a  slow-flowing 
river  there  might  be  a  great  collection  of  typhoid  bacilli  in 
the  river,  which  at  any  time  might  lead  to  a  serious  outbreak 
of  fever  if  the  water  were  consumed  in  the  lower  portions  of 
its  course.  He  would  suggest,  therefore,  that  in  addition  to 
the  present  process  for  removing  albuminoid  matters  from 
the  sewage  it  should  afterwards  be  treated  with  free  chlorine 
for  the  destruction  of  disease  bacilli. 

Mr.  S.  IiiDEAt.  considered  that  after  the  last  speaker's 
Temarks  it  would  be  well  to  bring  the  discussion  back  to 
the  question  of  dealing  with  manufacturing  refuses,  as  the 
broad  question  of  bacteriological  processess  hardly  came 
within  the  province  of  the  present  paper.  The  subject  before 
them  seemed  to  resolve  itself  into  the  simple  question,  Does 
the  liquid  produced  from  a  sewer  or  manufactory  possess 
properties  which  would  be  destructive  to  organisms  ?  If  the 
sewage  or  waste  did  not  possess  such  properties  then  it  could 
be  satisfactorily  dealt  with  by  a  bacterial  process.  He  did 
not  think  that  these  questions  need  concern  them  as  manu- 
facturers, nor  from  the  point  of  view  of  health  of  any  towns 
concerned,  because  in  practically  all  cases  of  sewage  treat- 


ment the  quantity  of  waste  chemicals  in  the  sewers  was  so 
small,  compared  to  the  volume  of  the  sewage,  that  it  could 
not  have  any  injurious  effect  upon  the  life  of  these 
organisms.  Perhaps  free  chlorine  was  the  most  dangerous 
substance  to  be  feared,  but  it  would  have  to  exceed  one- 
tenth  of  a  grain  per  gallon — a  very  large  quantity— to 
produce  any  marked  retarding  effect. 

Mr.  H.  A.  Martin,  apropos  of  Dr.  Dupre's  remarks  on 
pathogenic  bacteria,  quoted  from  Dr.  Angus  Smith's 
presidential  address  of  15  years  ago,  in  which  be  said  that 
"  it  was  clear  that  organic  substances,  germs,  and  disease 
microbes,  and  the  smallest  organisms  themselves  were  all 
subject  to  that  universal  unsparing  attack  of  putrefaction 
and  oxidation."  It  had  been  proved  years  ago  that  the 
bacteria  of  decomposition  and  oxidation  were  the  deadly 
foes  of  pathogenic  bacteria.  Deferring  to  the  subject  of  the 
paper,  it  was  only  right  to  say  that  the  authors  had  rendered 
a  public  service  by  their  work  on  this  subject.  He  had 
attended  many  Local  Government  Hoard  inquiries  into 
applications  to  borrow  money  for  works  for  sewage  disposal, 
and  in  every  instance  the  inspectors  made  a  point  of 
inquiring  what  were  the  prevalent  manufactures  in  the 
districts.  They  evidently  attached  much  importance  to 
this  question  from  the  idea  that  bacterial  processes  which 
dealt  with  sewage  of  an  ordinary  character  would  be  likely 
to  fail  in  dealing  with  certain  manufacturing  residues.  He 
therefore  regarded  the  present  paper  as  most  timely  and 
opportune,  and  believed  that  it  would  result  in  saving  the 
country  many  millions  of  pounds.  He  had  recently  carried 
out  some  similar  experiments  on  a  small  scale  with  the 
Yeovil  sewage,  with  the  result  that  a  filter  constructed 
similarly  to  those  referred  to  in  the  paper  as  in  use  at  Exeter 
had  produced  a  greater  amount  of  nitrification  than  was 
possible  with  the  Exeter  sewage,  and  that  the  oxygenation 
was  less  than  that  at  Exeter.  Moreover,  a  filter  which 
worked  well  with  Exeter  sewage,  when  brought  to  bear 
on  Yeovil  sewage  gave  but  indifferent  results  for 
the  first  few  weeks,  though  it  afterwards  yielded  very 
good  results  indeed.  This  seemed  to  indicate  that  a  filter 
of  this  kind  was  a  somewhat  sensitive  apparatus  and  was 
affected  by  different  conditions.  If  so  that  was  a  point 
which  would  have  a  practical  application  and  it  would  be 
interesting  to  know  how  far  the  Leeds  filters  had  been 
subjected  to  varying  kiuds  of  sewage  during  the  day,  as  that 
would  probably  provide  an  explanation  of  the  variations  in 
their  working.  At  Yeovil  they  wen'  not  subject  to  such 
changes  because  the  sewage  passed  first  through  a  tank  and 
the  effluent  was  practically  constant  in  its  composition. 
The  results  obtained  in  dealing  with  manufacturing  effluents 
and  liquors  unmixed  with  sewage  were  surprising  and  of 
great  practical  importance;  and  when  the  paper  came  under 
the  notice  of  the  Local  Government  Board,  as  doubtless  it 
would,  he  hoped  it  would  secure  tapir  approval  of  these 
bacterial  agencies  for  dealing  with  all  kinds  of  sewage  and 
residues. 

Mr.  A.  D.  White  thought  it  most  important  in  connection 
with  this  work  that  one  should  have  the  microscopical 
results  given,  so  that  one  might  know  the  kiud  of  microbes 
that  were  present  in  the  effluent  water.  It  was  all  very  well 
to  say  that  fish  would  live  in  the  effluent  water  produced 
by  this  system,  but  the  question  was,  How  long  would  they 
live  ?  and  he  thought  that  all  who  took  an  interest  in  the 
subject  would  feel  much  more  satisfaction  if  they  knew  more 
of  the  results  of  the  microscopical  examination. 

Dr.  F.  Clowes  wished  to  add  a  word  of  congratulation 
to  the  authors  on  this  valuable  continuation  of  the  work 
with  which  Mr.  Dibdin  had  associated  his  name.  He  was 
sure  that  the  Society  generally  would  be  glad  to  find  that 
Mr.  Dibdin  was  continuing  that  work  in  a  special  direction. 
Attention  was  drawn  in  the  paper  to  the  fact  that  iron 
present  in  the  sewage  underwent  oxidation  during  the 
filtration,  presumably  by  the  action  of  the  bacteria.  If  that 
were  the  cause  probably  this  process  of  oxidation  would  be 
made  use  of  industrially.  But  it  occurred  to  him  that  the 
oxidation  of  the  iron  might  in  reality  be  due  to  the  highly 
aerated  filter  and  liquid  ;  this  oxidation  of  the  iron  was 
impossible  so  long  as  the  organic  substances  were  present, 
but  when  the  bacteria  had  broken  them  up  then  the 
strongly  aerated  filter  produced  its  action  upon   the   iron. 

c 
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He  should  be  gUd  to  hear  that  the  action   was  due  to  the 
,,.  bat  the  other  explanation  seemed  to  him  to  be 

more  probable.  .  . 

Mr.  A.  B.  I'm •-.  had  bad  some  experience  ot  this 

matter  ai  inspector  under  the  Rivers  Pollution  Act  in 
Scotland.  Phi  sewage  from  chemical  work-  might  be 
roughly   •  1 1 t. i. I.-. i   into   two  nineral   and    organic. 

The  discharges  from  tin-plate  and  other  works  containing 
iron  &c.  might  usually  be  specially  treated  on  the  works, 
so  that  there  remained  for  consideration  Utile  but  the  organic 
matter  mixed  with  Hie  sewage.  It  was  extremely 
interesting  lo  see  hoa  the  sei  tic  tank  system  ben  g  aimed 
bout  the  country,  fifteen  miles  north 
end  south  of  i-  rmations  which 

rally  in  bringing  uboul  the  results  sought  to  be 
lie  knew  a  ease  20  miles  north 
of  the  metropolis  whew  an  old  chalk  cesspool  was  dug  out 
H1„l  |  sewage  could  he  found  beyond  a  few  yards 

from  it.     Ine  ]  Ihein  showed  lion  the  work  of 

t|ie  i  was  carried  on  by  nature.     At  Caterham, 

lying  among  the  chalk  bills  south  of  London,  a  fear  had 
recently  existed  thai  the  drainage  in  the  districl  would  gel 
into  the  dd  applying  the  conntry  round.     It  was 

thought  that  there  might  be  fissures  in  the  chalk  ;  but,  were 
this  the  case,  such  fissures  would  doubtless  be  idled  with 
gravel,  and  they  were  not  continuous.  In  the  present 
p  ols  the  drainage  from  the  houses  was  actually 
exposed  to  the  conditions  sought    lo   be  realised   under  the 

itment     Then   it  was  effectual!}    filtered  by  the 
chalk  stt  >>i     It  had  I  led  analysis  that 

,]„.  v,  was  pumped  from  the  deep  wells  in  the 

(-,„,,  beds  was    perfectly  free  from  all   taint  of 

sewage  impurity. 
Mi.  i.  i.ium  Hoopxb  n  ished  to  ask  whether  it  was  not 

a  fuel  that  not    nn  in    the  chalk  but  cesspools 

ad  been  found  to  act  in  the  manner  referred  to 

bj  the  lasl  speaker.     He  thought  the  authors  of  this  process 

would  admit  that  thej  were  simplj  imitating  what  might  be 

i  a  natural  process  which  for  :i  long  period  had  been  in 

>.  v      it    bad   been  found  by  everyone   who 

1,;„|  thai  Mich  a  receptacle  might  be 

, tinned  in  use  for  a  considerable  time  without   repining 

to  be  emptied.     In  porous  would  be  a  filtration 

of  the  Liqti  I  portion  of  the  sewage,  but  in  many  other  die- 
be  found  that,  ba  be  amount 
ot  matter  entering  thi  lie  quant  tj  of  solid  to  b  i 
periodii  I  A;,s  extremely  small.  Thai  was  also 
ile  expri                 ei   ibis  system  al    Exeter;  and   it   was 

h  tie    bo] Inessol   ihe   process  that  the  removal  of 

■     i  II    course    in 

log  with  trade  effluents  the  I  b  case  mn-i  be 

i  moui  liquid  "ere  run  into  the  tanks 

and  upon  the  tiller   !>■■  Il    lb  it    would    bring    their    beneficial 

on  to  aii  end  bj  destroying  the  organisms  which  effected 

the  requisite  d mpnsitions,  and  such  a   state  of   tl 

iiiu-t  natural!]  be  corrected.   To  allude  to  the  criticisms  ot  > 
|,r.  i,  it  could  hardlj  be  imagined  thai  all} 

dealing  with  towage  would   propose  or  . 

effluenl  .i-  a   -our f  drinking  «at.  i        I  lie  i  cl  ief  object 

must  be  to  bring  il  into  such  a  condition  thai   it  could  be 
run  into  rivers  withi  n   nuisance.     With   regard 

to  the  danger  of  the  effluent  from  •  bacterial   treatment  of 
found    swarming  with  such   a   pathoj 
t\  phoid,  there  eoiii, i  be  no  thai 

the  ,  hat    e  of  I  ite,  foi    il  had   i  een   show  n  thai 

pathi  de.|  oul  in  the  vasl  di 

menl  ol  I  "'- 

Ur.  \V  C.I     Pakbs  i  insidered  the  subject  of  the  treatment 
0f  ..  trade  effluents  as  one  of  extreme  importance 

,,,  the  eoiiutt.  He  thought  i  ,  mis- 

understanding in  the  minds  ol  some  memberswith  regard  lo 
the  *  ?  eel  ion  ii  iih 

the  septic  tank  treatment,  bal  the  mo  things  ought  d 
be  confounded  tegotl  I  inch  the  nnthors 

thai  which  bad    gone    Oil    lor  thousands 

of  the  miiilication  of  the  matter   by   the 

nit,  1     sent   in   the  superficial   layers   ol 

\.  the  d  through  these  I  lyers  Ihe 

amino  I  m  itlei  became  oxidised  lo 


The  organic  material  was  also  oxidised,  so  that  in  th  ■  deeper 
strati  the  organic  material  had  practically  disappeared. 
One  member  had  referred  to  the  difficulty  of  dealing  with 
the  sludge,  hut  il  was  one  of  the  author's  points  that  the 
sludge  actually  disappeared  in  the  process.  '  ither  speakers 
had  referred  to  the  question  of  cesspools.  It  was  .pure  true 
that  under  certain  conditions  Bewage  would  become  dead 
from  sheer  want  of  nourishment  fo  anisms  therein, 

but  this  was  not  the  process  of  the  auth  irs,  which  depended 
on  the  oxidation  of  the  organic  matter  and  with  it  the 
organisms  in  the  sewage.  He  could  not  understand 
Mr.  Wood-Smith's  criticisms.  That  gentleman  appeared  to 
assume  that  the  authors  did  not  know  what  they  were 
talking  about.  Mr.  Wood-Smith  Burmised  that  pathogenic 
Organisms  would  get  through  the  filter  beds  ;  but  if  he  read 
Mr.  1  >il>  i  ins  papers  hft  would  find  that  it  was  careful}) 
provided  for  therein  that  the  filter  b  ds  must  be  alternately 
dry  and  wet,  and  under  those  circuinstan  tes  it  would  be 
impossible  for  any  organisms  to  gel  through.  Referring  to 
the  question  of  contamination  of  wells  by  drainage,  he  would 
point  out  thai  Dr.  Vivian  Poore  ba  1  foi  yens  maintained  a 
garden  in  the  country  systematically  manured  with  human 
sewage,  and  in  the  centre  of  this  garden  was  a  well.  The 
garden  received  the  exerota  from  thirty  cottages  yet 
Dr.  I'o  ire  Btated  that,  having  submittc  1  1 1  ■  ■  well  water  to 
four  or  five  bacteriologists  (among  them  being  Dr.  Klein), 
not  one  of  them  hail  been  able  to  find  a  bacillus  CoK 
commtuiis. 

Mr.  W.  I!, i. Font  could  testify  to  the  soccess  of  the 
operations  carried  out  at  Leeds.     He  was  there  a  fortnight 

ago  and  conferred  with  the  engi r  who  had  eh  irge  of  the 

process  and  was  assured  thai  everything  had  been  con- 
ducted rigidly  and  that  the  complete  liquefaction  of  the 
solid-  treated  bad  been  effected  He  had  n  •  interest  in  the 
process  and  had  been  perfectlj  satisfied  with  what  he  as 

not  only  at  l.euls,  but  also  nl  Button  and  I'Aeter.  He  hoped 
that    the    matter    Mould    -"Oil    be    taken    UD    by    the    Royal 

i  ammission  and  that  the  result  wonld  be  that  man  places 
mm  paying  a  heavy  penalty  for  the  disposal  of  their 
sewage    would    find    a    relief,   due    to    the    -  this 

process. 

Mr.  Geobqb  Tin  niciii  m  said  thai  owing  to  the  kindly 
nature  of  the  criticisms  he  had  very  little  to  reply  to 
There  had  been  a  general  misunderstanding  on  one  point. 
Mr.  Dihdin  a, id  himself  did  not  propose  to  reel  a  piper  on 
the    general    bacteriological  1      the    question,    but 

solely  on  the  application  of  the  process   to  trade  effluents, 

liny     had     tlle'cfoie      lift     the     wider      question     untouched. 

One  speaker  had  said  that  the}  dealt  witbsewagi  by  one  pro* 
cess  only — the  Sutton  process.  He  thought  thej  had  made  it 
clear  in  the  paper  that  tbcv  adopted  any  process  thai  could  be 
called  abaci  d  one.  The  septic  tank  process  had  been 
.  tamined  and  it  had  don,  excellent  work  on  trade  efflui  nts. 
The  question  of  pathogenic  organisms  bad  been  discussed 
\  thai  i  vening,  and  be,  tin  refore,  need  uol  refer  to  it 
further  than  to  >;n ,  in  reply  to  Mr.  Wood  Smith's  statement 
that  pathogenic  organisms  might  go  through  the  tiller  bed-. 
thai  the  whole  ol  hist  xperiei  cc  was  in  the  opposite  direction. 
The  experiments  male  in  Exeter  by  Ur.  I'icard  pointed 
all]  i  i  il,  s,  and  of  the  barillus  typhosus  put  in  only  an 
extreme!}    small   percentage  ca through.      It   was  also 

imon  knowledge   thai   in   sew  illy  the  bacillus 

typhosus  bad  aver)  poor  chance  of  living.  A  few  year* 
back  Messrs,  Lawes  and  Andrews  had  made  u  research  on 
the  subject  an',  failed  to  find  this  bacillus  in  Loo  Ion  Bewage 
at   a   greater  distance  than  ,'.n  yards   from  even  a  special 

i    hospital   drnin,  and   then   only  when   the  use  ol 
infectants  wna  discontinued.     He  hoped  thai   thai  would 

li  at  thnl  thi  \  bad  nol  mm  h  to  fear.    What  a  II 
area  of  hind  would  do  in  this  respeel  the  artificiil  bed  would 
do  as  well,      He  had   been  s  five   an   idea    as  to  the 

quantity  of  slurlgi   thai  Mould  be  i luced  in  dealing  with  a 

sewage  such  as  that  of  I. eels.  The  essence  of  both  the 
septic  lank  process  and  the  Sutton  pr -as  consi 

•  thnl  there  Mas  no  sludge  production.   The  matter  which 
at   l.eeil     thei   screened  from   about  200,11   11  I   day 

was  merely  a  few  barrow  I  ould  hardly 

be  considered  as  slnd  consi-icd   of  fibri 

matter  readily  dried  and  got  rid  of,  and  bad  none  of  the 
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offensive  properties  of  ordinary  sewage  sludge.  One 
member  had  said  that  the  processes  which  they  had  utilised 
were  the  natural  processes  of  nitrification  pure  and  simple. 
That  was  true  to  a  certain  exteut,  but  a  good  deal  of  work 
had  to  be  done  before  they  came  to  nitrification,  viz.,  the 
peptonising  of  the  suspended  solids,  and  that  was  quite  as 
important  a  matter  as  the  other.  With  regard  to  the  Pre- 
sident's (Prof.  Clowes)  remarks,  the  authors  did  not  wish  to 
be  thought  to  state  that  oxidation  of  the  iron  was  effected 
bv  bacteria.  This  was  done  by  residual  oxygen  after  the 
bacteria  had  done  their  work  upon  the  organic  matters. 


iftanrbtsttr  jhertfon* 


Ma  liny  held  on  Friday,  April  Isl,  1898. 


MR.    GEO.    E.    DAVIS    IN    THE    CHAIR. 


SECTION  22  OF  THE  PATENTS  ACT,  1883,  AND 
ITS  BEARING  ON  BRITISH  INDUSTRY. 

ET    IVAN    LEVINSTEIN. 

In  the  year  1717,  Germany  established  compulsory 
education  ;  towards  the  end  of  the  Napoleonic  wars  we  find 
that  not  only  considerable  efforts  were  made  to  re-organise 
her  military  system,  but  also  great  attention  was  devoted 
to  the  development  of  secondary  education,  in  her 
gymnasiums,  and  highest-grade  scientific  education  in  her 
universities.  But,  in  spite  of  all  her  great  achievements 
iu  the  field  of  knowledge,  her  position  and  her  industrial 
progress,  even  as  late  as  1870,  were  quite  insignificant  as 
compared  with  ours.  Superior  education  alone,  therefore, 
cannot  account  for  the  remarkable  industrial  progress  of  the 
German  people.  As  far  as  education  is  concerned,  and  I  have 
in  my  mind  especially  its  bearing  on  our  chemical  industries, 
we  are  not  now  so  much  behind  as  is  generally  asserted. 
Our  great  College  and  the  Victoria  University  are  now 
turning  out  chemists  quite  as  well  trained  as  those  who 
have  studied  an  equal  term  at  any  German  university.  If 
the  number  of  these  highly-trained  chemists  is  not  yet 
large  enough  to  supply  the  demand,  there  is  no  difficulty 
in  getting  fiist-class  chemists  from  Switzerland  and 
Germany,  at  reasonable  salaries.  What  are,  then,  the 
reasons  for  the  phenomenal  expansion  of  the  chemical 
industries  in  Germany  ?  That  the  people  of  this  country 
are  by  nature  as  gifted  and  as  well  adapted  for  the 
acquisition  of  scientific  and  technical  knowledge  as  their 
German  confreres,  there  can  be  no  doubt ;  that  they  possess 
inventive  faculties  at  least  equal  to  them  is  confirmed  by 
the  fact  that  some  of  the  greatest  scientific  and  industrial 
discoveries  have  been  made  by  Englishmen.  It  is  obvious, 
therefore,  that  Germany  must  possess  advantages  over  us, 
beyond  her  superior  sjstem  of  education,  in  the  develop- 
ment and  expansion  of  her  chemical  industries.  That  this 
is  true  I  will  endeavour  to  show. 

The  military  system  of  Germany,  with  all  its  drawbacks, 
has  created  a  highly-disciplined  army  of  workers,  men  by 
no  means  better  technically  trained  than  our  own,  but  both 
disciplined  to  obey  and  accustomed  to  command  ;  system- 
atically and  methodically  trained  to  order,  cleanliness, 
punctuality,  and  subordination.  The  German  Government 
fully  appreciates  the  importance  of  the  chemical  industries; 
not  only  because  they  are  now  an  important  factor  of  her 
national  wealth,  but  on  account  of  the  far-reaching  in- 
fluence which  they  already  exercise  on  the  development  of 
the  textile  and  other  allied  industries,  and  which  they  are 
destined  to  exercise  in  a  still  larger  degree  in  the  future. 
Any  disadvantages  under  which  their  home  industries  may 
be  labouring  as  compared  with  foreign  competitor-,  if 
brought  before  the  Government  by  her  chambers  of  com-  ! 
merce,  or  other  recognised  authorities,  are  speedily 
amended.  In  addition,  Germany  possesses  the  following 
advantages  :  — 

1.  Cheaper  labour. 

2.  Cheaper  inland  freights. 


3.  Cheap  pure  alcohol  (ethyl  and  methyl). 

4.  Lower  rates  and  taxes 

5.  Patent   laws  enacted  for  the  benefit  and  advantage 

of  her  native  inventors  and  her  home  industries. 

As  far  as  cheaper  labour  comes  into  question  it  need  not 
trouble  us  much,  for  (as  I  have  stated  on  various  occasions) 
the  fiscal  policy  of  Germany  combined  with  the  ever 
I  increasing  taxation  will  soon  bring  wages  to  a  level  with 
ours ;  moreover,  it  is  even  questionable  whether  lower  wages 
are  really  an  economical  advantage.  Cheaper  inland 
freights  by  rail  and  canal  are  however,  a  distinct  advantage 
enjoyed  by  our  rivals.  A  much  more  serious  item,  however, 
is  the  fact  that  German  manufacturers  have  at  their 
command  both  pure  ethyl  alcohol  and  pure  methyl  alcohol 
at  a  price  so  much  lower  than  that  which  we  have  to  pay  in 
this  country,  that  we  are  practically  excluded  from  manu- 
facturing a  large  number  of  medicinal  preparations  and 
colouring  matters  or  other  compounds  in  the  production  of 
which  these  alcohols  are  required.  As  to  patent  laws,  I 
venture  to  express  my  absolute  conviction  that  the  chemical 
industry  of  Germany,  especially  that  of  coal-tar  derivatives, 
would  not  be  today  in  such  a  prominent  position  bat  for 
the  German  patent  laws,  which  have  been  enacted  and  are 
executed  for  the  benefit  of  German  inventors  and  German 
industries. 

Now,  what  are  the  advantages  which  we  possess  ? 

1 .  Free  trade. 

2.  Cheap  furl. 

3.  Cheap  primary  raw  nialeriar- 

4.  Favourable  geographical  position*.. 

We  possess,  therefore,  all  natural  factors  wanted  for  the" 
establishment  of  chemical  industries  to  a  larger  extent  than 
any  other  country,  and,  if  we  have  not  succeeded  in  retain- 
ing the  supremacy  once  possessed  and  have  allowed 
Germany  to  steal  a  march  upon  us.  we  have  ourselves,  or 
rather  our  legislators,  to  blame  for  this  misfortune. 

For  years  we  have  been,  for  example,  agitating  for  an 
amendment  of  our  patent  laws,  which  are  doing  endless 
injury  to  our  inventors,  our  trades  and  industries,  in  their 
want  of  conformity  with  those  of  our  foreign  rivals.  Now,, 
the  following  facts  will  show  what,  so  far,  has  been  the 
result  of  our  agitation  :  — 

In  February  1897,  Captain  Phillpotts,  M.P.,  called 
attention  in  Parliament  to  the  want  of  conformity  of  our 
patent  laws  with  those  of  other  countries,  particularly  in 
regard  to  the  non-requirement  of  the  working  of  patents  in, 
this  country.  The  President  of  the  Board  of  Trade  referred: 
Captain  Phillpotts  to  section  22  of  the  Patents,  &c.  Act  oi 
188.'!.  and  stated  that  he  was  not  satisfied  that  the  law  was 
not  sufficient,  as  it  now  stood,  to  meet  the  cases  referred  to- 
by Captain  Phillpotts. 

Again,  on  the  26th  February  last  year,  when  Mr.  Schwann, 
and  later  on  Mr.  Cawley,  directed  attention  in  Parliament 
to  the  same  section,  pointing  out  some  of  its  shortcomings 
and  asking  for  the  nomination  of  a  Select  Committee  to 
examine  the  question,  and  to  report,  with  a  view  to  the 
making  of  such  changes  in  the  patcut  law  as  might  be 
shown  to  be  equitable  aud  practicable,  Mr.  Ritchie's  reply 
to  Mr.  Schwann  was  similar  to  the  one  given  to  Captain, 
Phillpotts  :  "  Until  it  is  proved  by  experience  that  section  22 
of  the  Act  is  insufficient  to  compel  the  '  working '  of  patents 
taken  out  by  foreigners  in  this  country,  I  am  not  prepared. 
to  support  a  motion  for  a  Select  Committee." 

On  April  8th  last  year,  a  deputation  from  the  Manchester, 
Blackburn,  Belfast,  and  Macclesfield  Chambers  of  Com- 
merce, the  Manchester  Calico  Printers'  Association,  the 
Bleachers,  Dyers,  and  Finishers'  Association  of  Lancashire, 
the  Manchester  Association  of  Engineers,  and  other  impor- 
tant commercial  and  industrial  bodies,  attended  at  the 
Board  of  Trade  to  point  out  the  enormous  injury  inflicted 
upon  British  industries  owing  to  the  ineffective  character  of 
section  22. 

The  deputation,  which  was  introduced  by  Sir  William, 
Houldsworth,  M.P.,  including  Sir  Henrv  Roscoe,  Mr  F. 
Cawley,  M.P.,  Mr.  C.  E.  Schwann,  M.P.,  Mr.  F.  Platt- 
Higgins,  M.P.,  Mr.  II.  O.  Arnold-Former,  M.P.  (the 
Belfast  Chamber  of  Commerce),  Captain  Phillpotts,  M.P., 
Mr.  W.  H.  Holland  (President  of  the  Manchester  Chamber 
of  Commerce),  Mr.  Ivan  Levinstein,  Mr.  Le  Neve  Foster,  Mr. 

c  2. 
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ca  ..Dd  Mr.  K.  Helm  (also  of  the  Manchester  Cham- 
Mr   Henry  Harris Klackburn),  Mr  W. 

L.  Cameron  rMa.-cl. -held;.  Mr  Neville  Clegg,Mr.L.  B.  Lee, 
-hua  know-hs  (Calico  Printers'  Association),  Mr.  F. 
ll.ir.L.iM.  (Bleachers'  Vasociatiou),  Mr.  Henry  Allen  anfl 
Mr.  John  Sunning  (Dyers'  Association),  Sir  W.  11  Bailey 
»  of  Engineers),  and  Mr.  John 
( 'hrisiie  (John  <  'rr  I. wing  and  I  o  ,  (ila-gow;. 

In  introducing  the  deputation  which,  in  the  nnadvoidable 

Mr.    Kitchii  ived   by  Sir   i  ourti  nay 

i    l:     -  i  \\  m.  Houldswortb  referred  in  particular. 

to  the    ambiguilj   of  the  word   "default"  in  section  -'2, 

which  was  understood  to  mean  an  absolute  refusal  "ii  the 

the  patentee  to  grant  the  license  to  the  applicant  ; 

farther,   thai    thi    Act    fixed   no  time   within   which   the 

patentee  was  bound  to  "work"  his  patent;  again,  that  the 

word  ••  »..ik  "  was  also  ambiguous  in  its  meaning;  finally, 

that  the  powei  to  enforce  by  "  maodamui  "  was  insufficient, 

and  be  suggested  thai  i  ould  be  declined  null  and 

■.,,,, I  ,!  ibed  by  the   Board  ol    1  rade 

were  not  fulfilled. 

II  dso  mentioned  that  the  patent  laws  of  France  and 
Germany  were  much  more  in  harmony  with  the  suggestions 
which  would  l»  submitted  for  the  amendment  of  this 
section  than  with  the  British  law.  Other  members  of  the 
deputation  pointed  oul  thai  lection  'J.J.  bad  been  practically 
dormant  for  IS  vcar-.  Mice  no  petition  had  ever  been 
ded  with. 
In  replj  to  Mr.  Levinstein's  questions  at  t"  the  meaning 
of  the  word  "  default,"  Sir  Courtenaj  Boyli  madmit 

that  the  Board  would  be  unable  to  proceed  if  there  was 
i  l>ut  no  definite  refusal.  Mr.  Levinstein  rave  an 
illustration  of  a  case  of  a  foreign  inventor  of  a  machine  for 
making  BanneUette,  which  machine  the  patentee  did  not 
make  in  i li i -  country  but  which  was  used  here,  o  id  he 
asked  Sit  <  oortenay  Boyle  whether  the  machine  being 
worked  in  Ibis  country,  the  paten!  was  "worked";  to 
which  sir  Courtenay  replied  thai  lie'  should  say  that  the 
machine  was  worked  in  this  country,  but  the  patent  was 
not. 

Mi.  Levinstein  then  drew  attention  to  the  immense  injury 

i.  bj   the  ambiguity  of   the  Act,  and 

I  i  out  ili.it  in  the  five  years  is'.'l  to  1895  no  li 

600  patents  nersfoi  coal-tar  products, 

■ingle  one  of  which   was  being  "worked"  in  this 

'  f.v- 

■  oortenai   Boyle,  in   his   final   reply,  stated   that  it 

slurb  an   \ei  of  Parliament  until  its 
inefflciei  clearl]   shown,   and   until   they    had   the 

opportunity   and  ible   them   to 

■  it  with  a  heit.r  one.      li,-  .;,»   little  prost 
■•hi  iii  this mattei  during  thai  session, but  bi 

tin-  and  il"  was  desirable  ihui   carefully 

i   ,  ,i-,  -  should   I"    Hi.  ;,  (0  the 

There    were     many    instances       Mr.     Levinstein    had 
-in  which  it  was  clear  thai  the  default 
of  thi  in  ih,   I  mi.  d  Kingdom 

and  supplj  the  requirements  ol  the  public  bad  bi  en  a  public 
injury  alike  to  thi  traders  ami  the  industrial  interests  to  this 
try  < 
Surely  cast  -  mlghl  be  found  in  which,  taking  ad 
ol  sub-section  "  A  "  (il  the  patent  had  nol  been  wi 
the  I  uu.  .1  Kingdom  i  or  sub-section  "  li  "  (thut  thi   - 
able  require  supplied  )  or 

both,  the  Board  ol  Trade  might  i 

.  ih. in  ii  has  evi  r  oi  I 
under  the  section,  and  to  order  the  ; 
on  reaso 
Of  the  willingness  of  the  hV  eh-  to  .1..  nil  that 

■i  and  spit  it  and  li  iter  of 
the  Patents  an, I    I  ,U  gjve 

them  the  mi t  possible  sssuran  be  felt  that 

the  iniei.  -i.  of  the   patentees   in    thi  and  the 

•  of  iln    trade  and  industries,  which  was  - 

ition,  had  the 
ible  claim  upon  the  attention,  nol   onlj 
uu  nt,  hut  of  Parliament.      II.    hope. I  that  tin  \   would 
.  .re  of  ih.   I,,  u  i,  w  months,  ii    npj 


were   made   to   the   Hoard,  in  order  that   during  the  i 

i  further  application  might  be  made 
to  the  I ioanl. 

It  nil]  be  clear  from  these  proceedings  that  the  Board  of 
Trade  distinctly  invited  the  deputation  to  apply  to  the 
Hoard  with  a  few  selected  cases  of  applications  for  licenses 
of  patents  not  "  worked"  in  this  country.  It  was  iu  con- 
sequence of  this  invitation  that  Mr.  Ivan  Levinstein,  of 
Messrs.  Levinstein,  Limited,  at  the  request  and  with  the 
approval  of  the  Manchester  Chamber  of  Commerce 
petitioned  the  Hoard  of  Trade,  for  a  compulsory  grant  of  a 
license  to  work  two  patents  of  a  foreiu'ii  patentee  which 
were  not  up  to  that  time  "  worked  "  in  this  country. 

Had  it  not  been  for  the  pressure  put  upon  the  deputation 
to  bring  some  teal  cases  before  the  Board,  this  section  of 
the  Act  would  have  continued  to  he  dormant.  Xo  one, 
probably,  would  have  petitioned  the  Board,  because  the 
opinion  of  the  highest  leeal  authorities  in  this  country  was 
that  the  section  was  altogether  ineffective  owing  to  its 
ambiguity.  Kvon  the  legal  authority  appointed  by  the 
Board  of  Trade  to  adjudicate  between  the  parties — entitled 
the  Referee — stated  on  the  10th  day  of  the  proceedings 
iruar]  L'-thi  tliui  "whatever  the  intention  of  the 
people  who  framed  thi-  section  was,  they  had  not  stated  it 
in  the  clear  and  definite  language  iu  which  an  Act  of 
Parliament  might  to  he  drawn." 

Before  going  farther  it  will  he  desirable  to  give  the 
words  of  the  British  law  referring  to  the  grant  of  licenses, 
and  working  of  patents,  in  comparative  form,  with  the 
corresponding  laws  ol  my,   which  will 

clearly  show  the  want  of  conformity  of  our  law  with  those 
of  the  two  countries  mentioned  :  — 

British  J. aw. 

Section  22  of  thi  Patent*,  Jrc.    let,  1888.—"  If  oath 

lion  of  an]  pel  -on  interested  it  i-  proved  to  the  Hoard  of  Trade 
that  by  rea-on  ..;  tin   default  of  a  patentee  to  grant    lice. 
on  reasonable  terms  (a)  the  patent   is  not  being1  worked  in 
the  I'nited  Kingi  |uirementa 

of    the    puhlir    with    |  the    invention    cannot    be 

sup]. lied  ;   ,.i    (<  !   any  person  Is  prevented  from  working  or 
using  io  the  best   advantage  an  invention   of  which  ta< 
I  assessed,   the    Hoar.'    may   order    tin     patentee    to    grant 
oses  on  such  terms  as  to  amount   of  royalties,  security 
lor  |  otherwise   a-   the  Board,  having  regard   to 

the  nature  of  the  invention  and  the  circumstances  of  the 
.  in. iv  deem  ]USt,  and   any  BUch   order   may  he  enforced 
by  mandamus  (which  will   require  application  to  the  High 
Court  of  Justice 

/  .  <  nch  l.ttw. 

Artich  82.—"  The  following  shall  he  deprived  of  all  their 
rights  : — 

il.)  Tin  patentee  who  ha-  not  paid  his  annahj  before 

the  I  of  each  year  of  the  ter I  hi-  pati  at 

l  In  -patentee  who  has  not  worked  hit  discover]  0J 
invention  in  France  within  the  terms  of  two  years  from 
the  date  ol  the  signature  of  his  patent,  or  who  has  ceased  to 
woik   ii  during  two  years,  unli  oi  the 

..Hi.  i.  he  justifiei    bimsell  ,.f  his  inaction, 

(ii.)  The  patentee  who  has  introduced  into  France  articles 
of  manufacture  mail,  abroad  and  similar  to  those  which  an 
proteele.l  bj  bis  patent." 

'         :uuri  J.mr. 
Paragraph  II. — "  The   patent    can    he    revoked  after  the 

expiration  ol   tl  (l.)  if  the  patentee   tails  to 

w.uk  Iii-  invention  in  t  lenuany  to  an  adequate  extent,  or  at 
l.a-l  i,.  do  •  i.  Milling    thai  ii  >  to   ensure  n  ' 

worked  (2  Whenever  the  grant  of  a  licensi  to  others  Io 
use  the  invention  appears  to  ]„■  demanded   iu   the  public 

ml. -I,  St.  and  I  hi     patl  Utl  i-  1.  fuSCS   to  (.Taut  Sll.h  licoll-e 

ad<  quote  compensation  and  tv ." 

It  ha-  been   -aid  bj  -• thai   the  laws  ol    Frarn 

.anv  ii,  i.  L-.ird  to  the  working  of  patents  is  mil  strictly 
earned  out,  thai  one  may  gel  round  tin  Act  in  some  way 
or  other.  Tin-  i-  not  true,  a-  i-  proved  l.v  the  fact  thai  the 
following  firms  of  coal-tar  colour  untk,  i-    line   large  e-ta- 
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blishments  in  France,  in  which  they  manufacture  all  articles 
patented  by  them  in  France  on  a  scale  sufficiently  large  to 
supply  1he  whole  demands  of  France.  They  do  not  import 
an  ounce  of  such  patented  article,  and  if  they  did  it  would 
he  at  the  risk  of  having  their  patent  declared  void  : — 

Badisehe  Anilin-Soda  Fabrik,  Mannheim. 

Farbwerke,  Vormals  Meister,  Lucius,  and  Briining, 
Hoechst-aru-Main. 

Cassella  and  Co.,  Mainkur. 

The  Berlin  Actiensgesellschaft  fur  Anilin  Fabrikation. 

Farbwerke  Muljheim,  &c. 

Farbenfabriken  Elberfeld,  &e. 

As  regards  Germany,  cases  have  been  decided  by  the 
Court  in  which  the  patent,  not  having  been  worked  within 
three  years,  has  been  declared  null  and  void. 

The  Spirit  of  Section  22. 

If  we  look  for  a  moment  at  the  fundamental  principle  of 
our  Patent  Laws,  it  will  be  seen  that  clause  A  of  section  22 
(the  section  commencing  a.  "  The  patent  is  not  being 
worked  in  the  United  Kingdom  ")  was  really  acted  upon 
long  before  the  enactment  of  this  section.  This  sub-section 
must  have  been  adopted  for  the  purpose  of  emphasising 
this  principle.  The  Statute  of  Monopolies  passed  in  the 
reign  of  James  I.  was  intended  to  cut  off  all  claims  on  the 
part  of  the  Crown  to  the  right  of  granting  monopolies. 
That  statute  declared  that  all  monopolies,  grants,  and  letters 
patent  were  contrary  to  the  law  and  void,  but  it  expressly 
excepted  from  its  operation  all  letters  patent,  and  grants  of 
privilege  for  the  sole  working  or  making  of  any  manner  of 
new  manufactures  to  the  true  and  first  inventor  of  such 
manufacture,  which  others,  at  the  time  of  makiDg  of  such 
letters,  patents,  and  grants,  should  not  use  "  If  they  be 
not  contrary  to  law,  nor  mischievous  to  the  State  by  raising 
prices  of  commodities  at  home,  or  hurt  of  trade,  or 
generally  inconvenient." 

This  statute  is  law  at  the  present  time.  It  is  unfortunate 
that  section  22,  instead  of  defining  and  extending  it,  has 
only  created  difficulties  in  carrying  out  the  previous  law, 
owing  to  its  ambiguous  anil  meaningless  language.  By  the 
statute  of  James  I.  it  is  evident  that  a  patent  which  was  not 
worked  in  this  country  could  not  be  upheld.  The  statute 
was  intended,  by  creating  these  exceptions  to  the  otherwise 
general  abolition  of  monopolies,  to  grant  a  patent  only  to 
the  inventor  who  bad  introduced  a  new  industry  ;  employ- 
ing British  labour,  and  benefiting  British  trade  by  the 
initiation  of  such  new  trade  or  industry. 

The  Petition. 

The  petition  to  the  Board  of  Trade  in  the  matter  of 
Letters  1'atentNo.  9642  of  1889  and  No.  15,176  of  1889, 
Levinstein,  and  Meister,  Lucius,  and  Briining,  sets  forth 
that  the  patentees  (infer  alia)  are  manufacturing  chemists 
who  cany  on  their  manufactures  at  Hoechst-am-Main,  in 
the  German  Empire  ;  that  the  patentees  have  wholly  failed 
to  introduce  the  use  of  their  patents  or  of  any  of  them 
within  the  realm,  and  have  not  at  any  time  attempted  so  to 
do;  that  it  is,  on  the  contrary,  the  settled  commercial 
policy  of  the  patentees  to  prevent  the  introduction  of  their 
patented  process  within  this  realm.  Thus,  by  reason  of  the 
default  of  the  patentees,  the  gTants  of  privileges  thus  made 
to  them  are  mischievous,  are  the  cause  of  hurt  of  trade,  and 
are  prejudicial  to  Her  Majesty's  subjects  in  general. 

The  petitioners  are  manufacturing  chemists  carrying  on 
their  business  on  a  large  scale  at  Crumpsall  Vale,  Blaekley, 
near  Manchester.  They  have  conducted  numerous  and 
costly  experiments,  as  a  result  of  which  they  have  intro- 
duced from  time  to  time  many  improvements  in  the  manu- 
facture of  such  dyestuffs.  They  have  recently  discovered 
processes  by  which  valuable  new  dyestuffs  can  be  manu- 
factured. Other  similar  improved  dyestuffs  have  been 
discovered,  and  these  can  only  be  manufactured  by  employ- 
ing part  of  the  respondents'  patented  process.  The 
petitioners  therefore  apply  to  the  patentees  for  a  licence, 
and  this  the  patentees  refused  to  grant.  It  is  necessary, 
to  enable  the  petitioners  to  introduce  the  patented  manu- 
facture into  use  within  this  realm,  and  to  work  and  use  to 
the  best  advantage  the  said  inventions  of  which  thev  are 


possessed,  that  they  should  have  this  licence.  The 
petitioners  therefore  pray  that  an  order  may  be  made  by 
the  Board  of  Trade  under  section  22  of  the  Patents,  &c. 
Act,  1883,  that  the  patentees  shall  grant  to  them  a  licence. 

Proceedings. 

The  referee  appointed  by  the  Board  of  Trade  was 
Mr.  R.  W.  Wallace,  Q.C.  The  proceedings  being  alto- 
gether of  a  novel  character,  there  was  no  fixed  procedure,  nor 
were  there  any  precedents  to  follow.  The  referee  settled 
the  order  of  proceeding.  The  petition  was  heard  in  the 
Royal  Courts  of  Justice,  Queen's  Bench,  Court  No.  6, 
London.  It  lasted  eleven  days.  The  total  expenditure  of 
all  parties  concerned  amounts  to  about  4,000/.  The  ex- 
penditure of  the  Board  of  Trade  will  be  about  700/.  The 
petitioner  was  for  about  six  days  examined  and  cross- 
examined,  and  for  several  days  at  least,  instead  of  being  in 
the  position  of  a  plaintiff,  occupied  that  of  a  defendant. 

The  petitioner  relied  not  only  upon  clause  (a),  but  he 
produced  four  patents  for  which  he  wonted  the  raw  material 
patented  by  the  respondents.  This  raw  material  was 
patented  nine  years  ago.  The  respondents  had  never 
w  orked  or  produced  their  raw  material  in  this  country.  On 
the  other  hand,  this  raw  material  was  open  and  free  to  all 
German  manufacturers  to  produce,  the  reason  for  this  being 
that  one  of  the  patents  of  the  respondents  wae  refused  in 
Germany  when  applied  for,  and  the  other  was  revoked  by 
the  German  courts  on  the  ground  of  its  want  of  novelty. 

For  several  days  the  respondents  attacked  the  novelty  of 
the  patents  granted  to  the  petitioner  unsuccessfully.  The 
petitioners  were  forced  to  produce  the  whole  of  their 
manufacturing  calculations,  and  to  divulge  private  business 
affairs  to  the  great  prejudice  of  their  interests.  The 
petitioners'  costs  amounted  to  nearly  2,000/.  If  the  de- 
cision of  the  Board  of  Trade  is  against  the  petitioner,  after 
all  his  expenditure,  risk,  and  trouble,  he  has  no  right  of 
appeal.  On  the  other  hand,  if  the  decision  is  in  the- 
petitioners'  favour,  the  decision  would  not  be  valid 
until  the  case  had  been  argued  again  before  the  High 
Court  upon  a  plan  for  a  writ  of  mandamus.  After  this, 
the  respondent  has  a  right  of  appeal  to  the  House  of  Lords. 

As  between  a  financially  weak  applicant  and  a  strong 
respondent,  the  arrangements  could  not  possibly  have  been 
contrived  better  for  the  respondent  to  play  the  game  of 
"heads  I  win,  tails  you  lose."  When  these  considerations 
are  borne  in  mind,  as  well  as  the  fact  that  the  petitioners 
run  the  risk  of  their  own  invention  being  invalidated,  it  will 
be  seen  at  once  that  section  22  is  quite  useless  for  any 
practical  purpose,  "  whatever  the  decision  of  the  referee 
may  be.1' 

It  appears  that  the  whole  onus  of  proof  is  thrown  upon 
the  petitioners.  They  have  to  prove  everything.  They 
have  to  prove  that  not  only  the  respondent's  patents  are- 
not  worked  in  this  country,  but  also  that  the  invention  of 
which  they  are  possessed  is  one  which  would  stand  the  test 
of  hostile  examination  in  open  court.  How  different  to 
all  this  is  the  procedure  in  Germany  and  France  will  be 
seen  on  consulting  the  parallel  statutes  of  the  three 
countries  on  page  320  which  have  been  quoted. 

In  France, if  the  patent  is  not  worked  within  two  years — 
and  the  patentee  has  to  prove  that  it  is  worked — the  patent 
is  revoked  or  may  be  declared  void.  In  Germany  the  law 
is  similar,  with  this  exception,  that  the  patentee,  instead  of 
two,  has  three  years'  time  within  which  to  work  his  in- 
vention. The  expenditure  on  the  part  of  a  petitioner  will 
not  amount  to  as  many  shillings  as  here  the  costs  are 
pounds. 

THE  PRODUCTION  OF  METALLIC  TANXATE 

LAKES  OF  BASIC   COLOURING   MATTERS 

ON  COTTON  CLOTH. 

BY    ROBERT  J.    FLIXTOFF,    F.C.S.,    ETC. 

There  are  several  methods  in  general  use  for  pre- 
cipitating on  cotton  cloth  combinations  consisting  of  a 
metallic  oxide,  tannic  acid,  and  basic  colouring  matter. 
Salts  of  antimony  are  for  the  most  part  employed  for  this 
purpose,   but   tin  compounds    are   also  used   to    a  limited 
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extent.     The  colouring  matter,  dissolved  in   some  suitable 
mixed  with  a  thickened  acetic 
tution  of  tannic  acid,  and   the  resulting    paste  printed 
upon  tti.-  cotton  fabric.     During  the  drying  and  streaming 
tic  acid  in  driven  "ff.  leaving  the  tannia 
acid  lake  precipitated  on  the  cotton   Fabric.     Bat  as  tins 
compound  ii  u  I  fast  to  soaping,  the  cloth  is  passed  I 
a  hot  -"i'ii  ..h  of  tartar  emetic,  when  an  antimony  tannate 
lake  i-  (armed  on  the  fibre  and  a  greater  degree  of  f 
obtai 

in  ill'  cate  "fa  tin  eomponnd  being  need,  the  cloth 
i-  pre]  printing  with  a  solution  "i   stannate  of 

soda,  and  then  passed  through  a  bath  containing 
dilute  solution  "f  sulphuric  seid,  and  finally  well  washed  in 
<■■,]<)  water,      \   hydra*  oxide  i-  precipitated  on 

the  cloth,  and  then  ih louring  nutter  is  fixed  dui 

-teaming  process  by  combination  between  the  tannic  acid 
ami  oxide  of  tin. 

In -.mi.-  ityles  it  is  advantageous  to  prepare  the  cloth 
with  tartur  emetie  before  printing  in-tead  of  passing  it 

tbltlUgfa  I  hot  solution  after''. 

'Ih.-  objection!  to  the  use  "t"  antimony  a-  n  fixing 
are   it^    high   price   and   the   unavoidable    waste   inenrred 
daring  the  paei  ige  of  the  cloth  through  the  twin",  b  tck. 

,  because  the  oloth  hi 
saturated  with   the  potassium   antimony  tartrate   Bolution, 
and  v  removes   from    the   hath  in  the  largo   . 

iritj  "t  eases  agreateramonntof  the  antimony  compound 
than   i-   required    t<>   actually  precipitate  the  tannic  acid, 
I  In-  quantity  of  fixing  agent  wasted  daring  this  pro 
■will  depend  upon   the  nature  of  the  colours  used  in  the 
printed  design  ami  the  thickness  ">  the  cloth. 

Suppose,  for  in-'  ton  cloth  has  been  printed  with 

a  six-colour  design,  and  every  c  loot  is  a  baric  dye  fixed 
with  tannic  acid.  Then,  on  its  passage  through  tbe  fixing 
Notation,  a  definite  amount  of  antimony  will  he  removed— 
an  amount  not  depending  upon  the  tannic  acid  contained 
in  the  cloth,  but  upon  the  quantity  of  solution  absorbi  '1  bj 
the  oloth.      Aiel  if.    in  the  pain  rn  under  oonsideral ion,  only 

one  small   peg  colour  had  been  a  basic  dye,  and  tin tton 

■cloth  a  gieater  thickness,  then  a  very  much  larger  amount 
«.f  antimony  would  have  been  abstracted  from  tbe  beck 
under  these  conditions,  slthough   they    actually   required 

when  a  tin  compound  is  employed,  another  process  is 
mtrodoeed,  and  consequently  the  cost  ol  production  is 
increased  But  should  thi-.  be  i  matter  of  little  or  no 
importance,  cleaner,  brighter,  and  faster  work   is  obtained. 

(sow,  si the  efficiencj  represented  by 

u  factor  expressing  the  ratio  between  thi    quality  of  the 

mirk  prodi 'I  and  tbe  cost   "t  production,  il  appeared  to 

me  that  the  efficiency  of  the  present  process  for  fixing 
tannic  .  might  be  material!}  increased  by 
adopting    '   ehi  iper  i hod,  yet  one  giving  equally  g 1 

lt». 

The  experiments  I  am  about  to  describe  were  made  wiih 
object  in  view.     Ami,  although   they  have 

-']■  I  'I    have     Wished,     nevertheless     inter. 

raanlti  have  been  obtained  and  several  new  ideas  devi 

in  connection  with  the  fixing  "t  basic  colouring  matters  .m 

tton  cloth,     Firstly,  it  was  necessary   to  find  a  mei 
osiide  to  replace  tbe  anthnonj   oxide,and  tlien  to  ascertain 
the  best  possible  waj  "t  applying  it. 

\  He  iiiireii  that  will  gtv |ualli  g I. 

ist   shades,  both   i"  light  and  soap,  with  any 
banc  colouring  matter  the  older 

processes       Vccordingly,  a  tannic   acid  printing  pasti 
tabling   *  01    "t   Auramine   \  <  i :< .\>   ami   I   .>/.  ol  Ri 

Green  i"  [hi     illon,  and  mad previously  described,  was 

printed  upon  oil-prepared  cloth,  dried,  and  stean  ■  '  l  lie 
fent   »as  now   divided  into  u  equal  parts, and  eat 

WS.  ed    ml"   a    -."in. .a   "I. -tallic   salt. 

wei:   •  soaped  nt  120    l     for  in  miantna 

in  ■'  o  ip  i"  the  gallon,  again  well 

washed,  ami  finally  dried.     It  is  not  ■  the 

quantity  of  each  precipitant  actually   I    .     n  cverj 

ih.  bath  i tain.  •!  :.n  i  sees*  "i  the  metallic  salt. 

following  ■  :  ih,  se 

<  xpi  riments, 


X...  :. 


.              ... 

SI,, 

N 

Intensity. 

Colour. 

1 

! 

3 

I 

Aluminium  si 

„         sulpbo 

cyanide. 

sulphate. 

Slue 

s 

1     . 
Very  much 

-    tbtlv 
greener. 

5     Lead  acetate  

i;  Stannous  chloride  — 

7  H\\  mill'iate"i  till...  . 

s  Chromium  acetate  . . . 

a  „         sulphate.. 

]"     Ferric  acetate 

1 1      Calcium  acetate 

u     Zinc  sulphate 

13  SO  late    

Is  Potassium    antimony 
tar' 


I  CSS 

I     ■ 

I 

[zest 


Browner 
Greener 


.  -utl.v 

greener, 
lark  myrtle 

-  No.  <• 

srter 
Less  i Ireener 

insi.ii 


Fas:i, 

Light 


t 
il 


U 

13 
II 
10 


The  first  column  i-  the  precipitant  use  l :  the  second  gives 
the  corresponding  shade  Judged  with  respect  to  its  intensity 
and  colour:  the  third  ami  fourth  explain  themselves.  The 
affixed  number  represents  the  comparative  fastness  "f  eaoh 
shade;  hence  No.  l  is  the  fastest,  ami  No.  18  the  n 
fugitive.  In  every  case  lie-  antimony  tannate  lake  was 
taken  as  the  Standard  for  Ci'inpn  • 

There  are  several    points  in  thi-    table    worthy  "I    notice. 
The  iron  1  the   lead  tannate   compounds   both 

withstand  the  action    of  light   better  than   the  antimony 

tannate  lake.  The  alumina  tannate  is  rather  more  fugitive. 
Then  follow  the  sine,  calcium,  chromium,  ami,  lastly,  tin 
lakes. 

lid    I  liminated    iluring     the    fixing    proeess    would 
appear   t.>   exert   a   certain  influence   on   the   shade. 
instance,  in  the  ea-e  of  the  three  alumina  sail-       The  acetate 
salt,  and  the  sulphate  the  worst    This  also 
applies  to  the  chromium  and  In   the-. 

much  stronger  solution  was  taken  than  would  be  ordinarily 
employed  for  practical  working,  for  the  simple  reason 
that  the  relative  actions  of  the  liberated  acids  might 
ap;  roximate  to  the  actious  obtained  on  the  large  scale,  lite 
the  I. nil  I'd  been  Iii  operation  some  time,  the  metallic 
might  be  expected  i"  arrange  themsi  Ives  in  a  different 
order  with  different  colou t  ng  mutters,  but  from  the  result- 
of  experiments  similni  <  i  th  above  made  with  several 
colouring  matters  1  have  found  the  facts  stated  to  be  sub/ 
Btantially  tru.  t,.r  any  basic  colouring  matter,  always 
presupposing  tbe  conditions  remain  the  - 

The  shade  obtained  by  using  glue  as  the  precipitating 
ag.  nt  is  exceedingly  bright  ami  transparent,  but  i- 
what  fugitive  to  light.  The  aluminium  i  ml  antimony  lake- 
gave  the  best  results  in  these  preliminary  tiials,  and  there- 
fore 1  decided  t"  make  further  experiments  with  aluminium 
salts  of  lids  in  ordi  r   to   di  I 

injurious  to  the  colour  luke.      I  were  prepared  in 

soluti'in  l.\  dissolving  alumina  in  an  aqueous  solution  of 
th.-  corresponding  acids, 

Comparative  trials  similar  to  the  oiks  previously  described 
were   now   made  by    ti*  printed   with    Auranuna 

Yellow,  Brilliant  tin-en,  and  Victoria   Blue  in  soluti 
oxalate,  tai  h  liniuin,  with   the  results 

given  iii    I        -    No.  '-'. 

Iii    that    table    the   preeipitnnts    are   arranged   in  ll 
ansa  with  thi    qualities  of  the  shadei  ind  it   will  be 

noticed  thcrcsults  are  fu  int.      I'lie oxalate  gives 

the   I- -i   shade   in  two  i  i   the  three,  and  in  tho 

other  it  i-  inferior  to  the  one  from  potassium  antimony 
tartrate.     Thi  case  an  inferiot 

to  the  oxalate,  ami  II  dl)  the    worst 

affects  each  -hade  to  the  -urn  extent.  With  regard  to 
fastness  t"  light,  the  aluminium  oxalate  is  not  quite  equal  to 

the  .uilii iv  compound,  hut    this  it  us    matter,  as 

verj  little  difference  between  the  fastest  and   most 
fugitive  .-..lour  lak"s  in  each  I       n   these  results  il  is 

obvious  that  "\alat.    of   aluminium  may  replace   pot 
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antimony  tartrate  with  certain  advantages  respecting 
efficiency.  lint,  as  we  have  still  to  employ  the  method  dow 
in  vogue  of  passing  the  printed  cloth  through  the  solution, 
there  will  still  be  considerable  waste  during  an  extended 
period  of  time.  I  fixed  many  fents  printed  with  several 
colours  in  a  bath  of  oxalate  of  alumina  with  very  satis- 
factory results,  and  found  in  every  case  the  work  was  as 
clean  and  bright  as  when  fixed  with  potassium  antimony 
tartrate.  The  oxalate  of  alumina  bath  brightens  alizarin 
red  and  pink,  and  also  gives  good  clear  whites.  In  this 
particular  it  is  a  distinct  improvement  on  the  older  method. 
It  does  not  affect  logwood  black. 

Table  No.  2. 


Xo.  1  indicates  the  best  result. 
No.  4  indicates  the  worst  result. 

Although  the  oxalate  of  alumina  would  be  rather  cheaper 
than  the  antimony  potassium  tartrate  as  a  fixing  agent, 
yet  the  method  of  procedure  has  not  been  made  more 
economical  from  a  scientific  point  of  view,  for  the  reason 
previously  stated  ;  and,  therefore,  experiments  were  now 
made  with  the  object  of  eliminating  entirely  the  fixing  of 
the  colours  by  a  passage  through  a  solution  of  a  metallic 
salt.  I  desired  to  substitute  a  method  the  function  of 
which  should  be  to  regulate  the  quantity  of  metallic  oxide 
used  to  the  actual  requirements  ;  that  is  to  say,  under  all 
conditions  the  quantity  of  fixing  agent  employed  will 
always  have  a  definite  relation  to  the  quantity  of  tannic 
acid  lake  to  be  fixed.  Obviously,  to  obtain  this  result 
attention  must  be  directed  to  the  printing  paste. 

If  any  alumina  compound  could  be  found  to  mix  with  a 
tannic  acid  printing  paste  without  precipitation  taking  place 
until  the  steaming  process,  when  the  formation  of  the 
alumina  tauuate  lake  would  be  brought  about,  then  the 
lake  so  produced  would  be  perfectly  fixed,  and  it  would 
only  be  necessary  to  wash  and  soap  the  goods. 

The  amount  of  fixing  agent  required  to  precipitate  the 
tannic  acid  could  be  fairly  accurately  determined,  and  a 
slight  excess  always  used.  Hence  the  quantity  wasted  by 
this  process  would  be  exceedingly  small. 

This  I  have  succeeded  in  doing  by  adding  a  little  pre- 
cipitated hydrate  of  aluminium,  along  with  a  small  quantity 
of  an  organic  acid,  to  the  printing  paste. 

Tartaric  aeid  is  very  good  for  this  purpose,  but  a 
smaller  quantity  of  oxalic  acid  will  give  equally  good 
results. 

The  alumina  pulp  is  made  by  precipitating  a  solution  of 
alum  with  ammonia,  washing  the  precipitate  well,  and 
allowing  it  to  drain  on  a  cloth  filter  until  it  contains  about 
20  per  cent,  of  AUO,.  Then  it  may  be  kept  any  length  of 
time  iu  a  moist  condition,  but  it  is  advisable  only  to  make 
a  small  supply  at  a  time,  as  its  preparation  requires  very 
little  labour  and  entails  no  inconvenience. 

Three  comparative  trials  were  made  with  fents  printed 
with  Anramine  Yellow,  Brilliant  Green,  and  Victoria  Blue, 
fixed  with  alumina  pulp  and  potassium  antimony  taitrate. 

They  were  all  equally  fast  to  soap,  and,  except  in  the 
case  of  Brilliant  Green,  the  alumina  compound  was 
decidedly  faster  to  light.  I  also  consider  the  shades 
produced  from  the  alumina  were  equul  to  the  corresponding 
antimony  ones. 


In  these  experiments  four  parts  of  alumina  pulp  20  per 
cent,  were  taken  for  every  two  parts  tannic  acid  contained  in 
the  colour. 

It  now  became  necessary  to  determine  the  exact  amount 
of  alumina  pulp  required  to  combine  with  a  given  quantity 
of  tannic  acid,  or  in  other  words,  the  amount  of  pulp 
required  to  give  the  best  shade  with  a  colour  paste 
containing  a  known  amount  of  tannic  acid. 

After  making  many  trials  with  varying  quantities  of 
20  per  cent,  .iluuilna  pulp,  I  find  one  part  of  the  latter 
will  precipitate  on  the  fibre  seven  parts  of  tannic  aeid, 
70  per  cent. 

From  the  results  of  these  laboratory  experiments  I 
immediately  came  to  the  conclusion  the  process  just 
described  had  no  small  practical  value,  but  on  experimenting 
further  on  the  large  scale  these  hopes  were  not  realised. 
The  printing  paste,  when  freshly  prepared,  gave  excellent 
results,  but  as  its  age  increased  so  did  the  quality  of  the 
colour  produced  from  it  decrease,  and,  therefore,  the 
practical  value  of  the  process  became  somewhat  small. 
It  was  now  a  matter  of  interest  to  ascertain  the  nature  of 
the  changes  taking  place  in  the  composition  of  the  printing 
paste  owing  to  the  prolonged  action  of  the  ingredients  on 
each  other. 

As  a  result  of  this  inquiry  I  found  an  aluminium 
compound  of  the  tannic  acid  lake  had  already  been  formed, 
and  consequently  existed  in  the  priutiug  paste  as  a 
pigment.  It  is,  therefore,  clear  the  shade  resulting  from 
printing  this  mixture  on  the  fabric  could  not  possibly  equal 
the  shade  produced  by  the  direct  precipitation  of  the 
same  compound  through  the  structure  of  the  cotton  fibre. 
Because  the  particles  of  colour  are  in  much  larger  masses 
and  aggregates  in  the  former  case  than  iu  the  latter,  and 
hence  a  very  much  less  degree  of  superficial  evenness 
results.  Consequently  the  reflecting  surface  is  inferior 
and,  therefore,  the  quality  of  the  colour  is  also  inferior. 

This  alumina  tannate  lake  is  formed  by  the  acetic  acid 
combining  with  the  alumina  to  form  aluminium  acetate, 
which  reacts  on  the  acetic  acid  solution  of  the  tannic  acid 
lake  with  the  simultaneous  formation  of  an  alumina 
tannate  lake. 

For  these  reasons  this  particular  application  of  alumina 
for  the  fixing  of  basic  colouring  matters  cannot  be  employed 
on  the  large  scale.  However,  the  difficulty  may  be 
overcome  by  substituting  for  the  alumina  a  metallic  oxide, 
which  is  not  acted  upon  by  acetic  acid.  Antimony  tri- 
oxide  answers  the  purpose  admirably,  an  1  a  printing  paste 
containing  this  metallic  oxide  as  the  fixing  agent  may  be 
kept  without  decomposition  for  a  long  time.  This 
modification  of  the  present  method  of  fixing  taunic  a;id 
colours  with  a  solution  of  antimony  salt  obviates  the 
passage  of  the  cloth  through  a  fixing  bath  after  priutiug. 
Thus  the  process  has  been  made  more  efficient,  as  no  un- 
necessary waste  is  now  incurred.  But  as  the  same  metallic 
oxide  is  still  employed  as  a  fixing  ageut,  the  improvement 
on  the  present  process  depends  solely  upon  the  alteration 
in  the  method  of  application. 

In  order  to  find  a  substitute  for  antimony  I  have  made 
experiments  wilh  several  metallic  oxides,  and  have  found 
all  of  them  to  be  more  or  less  completely  converted  into 
soluble  salts  by  the  continued  action  of  acetic  acid. 

The  fixation  of  printed  taunic  acid  colours  during  the 
steaming  process  by  the  introduction  of  antimony  oxide 
into  the  printing  paste  eliminates  a  process — viz.,  fixing 
after  steaming.  It  is  exceedingly  simple  aod  gives  results 
equal  to  the  older  method  in  every  respect. 

The  facts  just  enumerated  relating  to  the  fixing  of 
printed  basic  colours  exhibit  such  a  marked  contrast  to  the 
results  obtained  by  the  method  of  dyeing,  that  it  seemed 
desirable  to  investigate  this  particular  connection  still 
further  in  order  to  explain  the  discrepancy. 

To  facilitate  the  inquiry  a  complete  appreciation  of  the 
variations  in  the  details  of  the  processes  is  absolutely 
necessary. 

In  the  case  of  the  direct  production  of  printed  designs 
the  basic  colouring  matter,  tannic  acid  and  metallic  oxide 
are  placed  upon  the  fabric  all  at  the  same  time ;  or  the 
metallic  oxide  may  be  omitted,  and  the  fixing  performed  in 
the  usual   manner.     Whereas,  iu  the   case   of   d_\  eing,  the 
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metallic  oxide  is  firstly  placed  upon  the  cotton  fabric,  then 
fixed  by  precipitation  with  a  metallic  salt,  and  finally  dyed 
by  immersion  in  a  solution  of  the  colouring  matter 

These  are  the  main  and  essentia]  differences.  And  it  is 
difficult  to  understand  why  there  should  be  such  wide 
divergencies  in  the  properties  of  the  colours  prodneed  bjf 
these  respective  processes,  where  everything  remains  a 
constant  except  fur  a  rever-ion  of  the  method  of  preparation. 
In  each  case  we  are  supposed  to  have  a  combination 
pure  and  simple  consisting  of  basic  colouring  matt 
metallic  (annate,  but  if  this  is  the  ease  the  properties  of 
the  colour-  on  the  fabric  should  be  similar.  This  i-  BOl  BO, 
and  it  is   my  object  to  il  his   matter   in  order   to 

bring  forward  an  adequate  explanation. 

riments,  relatively  q  tantitative,  illustrate 
the  precise  disagreements  in  the  tained  by  the 

methods  of  rl  printing.     Cotton  cloth  i>  prepared 

in  a  solution  of  tannic  acid  and  dried.  It  is  now  divided 
into  two  parts,  i  in.'  is  fixed  by  immersion  in  a  solution  of 
1  antimony,  and  tin-  other  in  a  solution  of  a  salt  of 
aluminium,  and  both  an-  separately  well  washed  in  cold 
now  dyed  in  the  same  hath  ol  any  basic 
colouring  matt,  i  and  dried.  We  now  find  a  great  differ*  nee 
H1   the   reap  antimony    lake   i-   far 

superior  to  the  alumina  lake.  If.  od  the  othei  hand,  two 
printing  pastes  of  the  same  basic  dye  are  prepared  and  to 
t|,,.   one  ■(  aluminium   is   added  and  to  the  other 

bydrated  oxide  of  antimony  ;  then  on  printing,  steaming, 
soaping,  &c,  both  colours  under  exactly  similai  conditions, 
practically,  no  difference  can  be  detected  between  the  two 

I  shall  have  occasion  to  frequently  use  the  phrase 
••  modification  of  the  absorption  power  of  tannic  acid,"  and 
I  take  this  opportunity  to  explain  it-  exact  meaning.  It 
refers  to  the  changes  in  the  property  of  tannic 
extract  a  basic  dye  from  it-  aqueous  solution,  resulting 
from  the  conversion  of  the  free  acid  into  metallic  tannates. 
And  a-  an  illustration  of  the  modification  of  the  absorption 
power  of  tannic  si  id  by  combination  with  metallic  oxides,  I 
site  the  1  -How  iog  experiment : — 

(  oil. hi  ell  th  known  to  contain  a  given  quantity  of  tannic 

acid  is  divide  l  into  two  put-.  tin  one  >  precipitated 
antimony  tannate,  and  on  the  other  aluminium  tannate. 
irt  is  separately  dyed  in  a  solution  of  a  basic  dye  of 
known  strength.  After  dyeing,  both  solutions  are  made  up 
to  a  given  volume,  and  a  definite  portion  of  nr'h  compared 
colonmetrically.     This  may  easily  be  done  quantitatively 

in  the  usual  -.say.      Il  was  found  tie-  antimony  tannate  lake 

had  absorbed  more  of  the  basic  dye  than  the  aluminium 
tannate,  and  consequently  I  inter  the  absorption  power  of 
the  tannic  acid  ha-  been  modified  to  a  greater  extent  by 
tin-  aluminium  thai,  by  the  antimony  01 

Possibly  useful  results  might  be  ohtaini  d  by  constructing 
a  tabic  showing    numerically   the    relative    infiueni 
different   metallic   oxide-   mi   ile    absorption    property   "t 
tannic  acid  foi  b  i  ■■■■.:  matters. 

Firstly,   I    propose   to  investigate  the  functions  of  the 

oxidi    in   particular    in   relation    to  tin     -hade  and 

fa-tne-  ring  matter,  and   then  to  apply  the 

:  lain  tlu  discrepancy 

experiments  in  detail  ■  ng  this 

paper   to    an    mil saar)    extent,   and    therefore     1    will 

simply  -uiiiii  matter  and  state  thi   results  as  briefly 

iblc. 

i i-  ■    iter  the  most  pertinent  difli 

In  il..  lyeing,  the  metallic  oi 

lity  of  th  ■  '.ne  with  the 

colouring  matter.  ,  itchei 

plantities 

of  tannin  b  it  clifl  , 

in    the 
iatensity  of  the  shade  is  noticed,     i'orther,  the  colour  and 

hade  ol   the 
colour  lake      \ 

■ 
l  hi  thi  purer  i- 

lade  of  the  colour  lak  .ami  yet   Iho  purity  cauuot  be 
i  us  in  din  cl  proporli  , 


metallic  tannate,  for  the  simple  reason  other  factors  exert 
a  far  greater  influence  on  the  colour.  In  one  or  two 
instances  the  colour  of  the  metallic  tannate  chiefly  affects 
the  result,  but  more  generally  the  specific  cause  is  the 
influence  exerted  by  the  metallic  oxide  on  the  absorption 
power  of  the  acid. 

I  did  not  observe  any  marked  relationship  to  exist 
between  the  properties  of  a  colour  lake  and  the  atomic 
weight  of  the  metal  it  contained.  The  effect  of  the  colour 
of  the  metallic  tannate  could  always  he  predicted  with 
certainty.  The  modification  of  the  absorption  property  of 
the  tannic  acid  was  a  matter  for  direct  experiment,  lint. 
mice  ascertained  for  one  colouring  matter,  its  relative 
influence  on  any  other  colouring  matter  could  be  judged  by 
analogy. 

The  variations  in  the  transparencies  of  metallic  tannates 
could  only  produce  any  visible  effect-  on  the  purity  of  the 
-hade-  when  the  metals  formed  white  tannates.  To  ascer- 
tain the  relative  transparencies  of  these  tannates  the 
following  method  was  adopted. 

Into  tw..  Nesaler  tubes  were  placed  20  c-c.  of  a  very 
dilute  solution  .f  tannic  acid.  To  one  was  added  an 
excess  of  a  solution  of  a  salt  of  the  particular  metal 
under  examination,  and  to  the  other  a  slight  excess  of  a 
solution  of  a  salt  of  any  metal  whose  tannate  had  been 
chosen  as  a  standard  of  comparison.  The  -light  excess  of 
each  solution  was  determined  in  a  previous  experiment 
The  content-  of  the  lubes  were  now  both  made  up  to  50  CO. 
w it'n  water  and  compared  in  the  usual  way  lor  a  colorimetric 
determination.  By  this  method  a  coefficient  of  tran-parency 
may  he  det.  mimed  for  each  metallic  tannate.  and  h. 
the  relative  variations  in  the  shade-  may  he  predicted 
owing  to  variation-  in  tin  transparencies  ..1  the  metallic 
tannate-. 

Iu  the  dyeing  process  the  metallic  oxide  infiueni 
-hale    produced    from    a    ha-ic   colouring    matter    in    the 
following  way  - .  — 

1.  liy  a  in.  ,11'  ation  of  the  absorption  property  of  the 
tannic  acid. 

•j.  By  the  colour  of  the  metallic  tannate  it-elf. 

;).  Hy  the  1 1 in, - ;  the  metallic  tannate. 

And  the  function  of  the  fixing  process  i-  to  produce  an 
insoluble  tannic  acid  compound  on  the  filirc  in  order  to 
prevent  the  tannic  ucid  being  washed  away  during  the 
dyeing  pro   - 

In  the  printing  process  a  thickened  a.    ■  dution 

of  the  tannic  acid  colour-lake  is  printed  mi  the  fibre  and 
saturates   the   cotton    fabric.     On  exposure  to  steam  the 
acetic  acii!  is  driven  ..IT  and  the  colour  lake    i-    precipitated 
through  the    -tin,  tin.     of    the  cloth;    -o    that   the   part 
of  lilt  louT-l»ke  arc    now    intimately  mixed.     The 

actual  colour-producing  compound  is  now  on  the  lil.re  ;  and 
the  subsequent  conversion  of  this  colour-lake  into  a  triple 
compound  containing  a  metallic  base  faster  to 

wash;:  !.,   Init   dm-   not    materially  affect   the 

shade  ..I  colour. 

It  appeared  t.>  m<  an  ,  \ planat ion  of  the  similarity  iu 
colour  between  different  metallic  tannate  lake-  of  the 
same  colouring  matter  produced  on  the  fibre  by  the  above 
method  might  be  given  by  supposing  tin-  function  of  tin 
metallic  oxidi  t..  in-  a  means  for  the  conversion  of  that 
--  of  tannic  acid  into  an  insoluble  compound,  and 
hence  to  prow  nl  its  deleterious  solvent  action  on  th.  tannic 

acid  colour 

In  the  preparation  of  a  ilntions  of  these  colour- 

skes,  then  ,>  -  ,,f  tsnnic  acid  used,  to 

prevent  the  colour  washing  away  during  the  soaping  pro, 
to  too  great  an  extent. 

I I  an  ,  louring  matter  were  used,  the  soap  hath 
would  become  coloured  with  the  uncombined  dye.  The 
purity  of  lighter  shades  would  consequently  he  much  im- 
paired. I  was  inclined  to  take  the  above  view  of  the 
matter,  becausi  the  tan. .ate  hike,  being  already  precipitated 
in  the  cloth,  might  I  I  i,,  h.  tolerably  last  to 
washing.  I  apposing  the  above  speculations  to 
true,  we  should  have  in  every  cast  no  matter  what 
metallic  oxide  had  been  employed  a-  a   fixing  ngcnl     the 

colour  compound  on  the   fibre.     Hence,  wo  should 
expeel    to  milar    colour    results   from   different 
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metallic    oxides    so    long  as   their    properties    of   colour, 
transparency,  &c,  fairly  approximated. 

There  is  still  another  point  -which  might  support  this 
contention. 

The  colour  tannate,  being  in  an  insoluble  state,  might  not 
form  a  metallic  compound,  as  it  would  when  dissolved  in 
some  liquid  medium. 

Experiments  were  now  made  to  test  the  accuracy  of  the 
above  speculations.  The  tannate  lake  of  tetraetbyldiami- 
dotriphenylcarbinol  was  prepared,  and  due  precautions 
taken  to  insure  the  presence  of  an  excess  of  the  colouring 
matter.  After  being  well  washed  with  water  a  portion  was 
digested  in  the  cold  in  an  aqueous  solution  of  antimony 
potassium  tartrate  for  15  minutes,  and  then  well  washed. 
On  this  precipitate  being  examined  it  was  found  to  consist 
of  an  antimony  tannate  lake  insoluble  in  acetic  acid. 
Swatches  of  cloth  containing  a  tannate  lake  were  treated 
with  solutions  of  metallic  salts,  and  after  being  well 
washed  were  boiled  along  with  untreated  ones  in  solutions 
of  acetic  acid  of  varying  strengths.  In  every  case  a 
metallic  tannate  lake  was  found  to  exist  on  the  fibre. 

These  results  show  the  above  explanation  cannot  bo 
looked  upon  as  wholly  valid,  although  it  cannot  be  denied 
one  function  of  the  fixing  process  is  to  precipitate  the 
excess  of  tannic  acid  for  the  reasons  previously  given. 

From  the  nature  of  the  printing  process  it  is  obvious  the 
fixing  agent  cannot  influence  the  absorption  power  of  the 
tannic  acid,  since  the  tannate  lake — the  colour-producing 
principle  of  the  triple  compound — is  already  on  the  fibre. 
Here  is  the  essential  difference  between  the  two  pro- 
cesses. In  the  printing  process  the  colour-producing 
compound  is  on  the  fibre  before  fixing,  and  in  the  dyeing 
process  the  colouring  matter  is  not  assimilated  by  the 
tannic  acid  on  the  fibre  until  after  fixing.  The  adequacy 
of  this  reasoning  may  be  more  easily  appreciated  by 
reducing  the  facts  to  an  algebraic  expression. 

If  we  suppose  the  metallic  tannate  lake  to  be  represented 
by  the  formula — 

a  +  b  +  c,  where 

a  =  the  colouring  matter, 

6  =  the  tannic  acid  (mordant), 

c  =  the  metallic  oxide  (fixing  agent)  ; 

then  the  colour  of  the  compound  a  +  b  +  c  will  depend 
npon  the  relative  quantitative  value  of  the  factor  («)  to  the 
whole  molecule  a  +  b  +  c. 

Now  in  the  dyeing  method  the  numerical  value  of  («) 
depends  directly  upon  the  value  of  (6).  This  is  obvious. 
But  it  is  not  easy  to  understand  how  variations  in  the 
values  of  (c)  could  in  themselves  materially  influence  the 
colour  effects.  In  my  experiments  (6)  remained  a  constant, 
the  conditions  were  such  that  («)  should  be  a  constant,  aud 
(c)  was  the  variable  quantity.  Consequently  the  metallic 
tannate  lakes  possessing  varying  colour  characteristics  may 
be  represented  by  the  expressions — 

a  +  b  +  c 
al  +  b  +  C| 
a„  +  b  +  a. 

c,  clt  c2  being  the  different  metallic  oxides  and  a,  «,,  a. 
varying  amounts  of  the  same  colouring  matter.  Now  as 
these  expressions  represent  my  experimental  results  one 
is  compelled  to  admit  that  the  variations  in  colour  are  due 
to  the  variable  factor  (c).  Aud  this  must  be  owing  to 
the  modifying  influence  of  (c)  on  the  absorption  property 
of  (6)  for  («),  resulting  from  the  formation  of  the  quantity 
(6  +  c).  Hence  it  is  only  necessary  to  take  a  given 
metallic  oxide  as  a  standard,  and  to  determine  by  experi- 
ment for  oue  colouring  matter  the  variations  in  a,  «,,  a.2 
brought  about  by  the  introduction  of  the  factors  e,  cu  c, 
into  the  above  expressions  to  obtaiu  absorption  coefficients 
for  the  combined  factors — 

(6  +  <), 
{b  +  <•,), 
(6  +  c.,),  &c. 

Then  the  relative  values  of  a,  o1(  a.,  for  any  colouring 
matter  may  be  determined  by  calculation.  Such  results 
should  be  of  interest  and  utility  to  the  colourist. 


It  is  important  to  notice  in  the  dyeing  process  that  the 
only  constant  factor  as  a  necessary  condition  of  experiment 
is  (6).  The  formation  of  the  component  (6  +  e)  follows, 
and  the  chromophorous  factor  («)  is  introduced  last  of  all. 

Now,  in  the  printing  method  (a  +  6)  is  always  a  constant 
as  a  necessary  result  of  the  modus  operandi,  and  the  only 
variable  quantity  is  (c)  ;  therefore  we  may  represent  the 
compounds  as  follows  : — 

a   +  b  +'c 
a  +  b  +  C| 

a   +  b  +  c„ 

But  as  the  colour  effects  will  depend  almost  entirely  upon 
(a  +  6),  so  long  as  the  qualities  of  colour  and  trans- 
parency of  c,  (•[,  c2  practically  approximate,  the  variations 
c,  c„  ea  will  not  materially  affect  the  results.  Consequently 
all  the  above  expressions  will  possess  similar  colour 
characteristics. 

Therefore  it  is  easy  to  understand  how  in  the  printing 
process  the  identities  of  c,  c,,  c2  are  of  little  or  no  im- 
portance, whereas  in  the  dyeing  process  they  are  the 
factors  which  determine  the  colour  characteristics  of  the 
resulting  colour  lakes.  As  to  what  is  the  exact  nature  of 
the  modification  of  the  absorption  property  of  tannic  acid 
in  the  one  case  and  not  in  the  other,  I  am  not  prepared  to 
express  an  opinion.  The  causes  may  be  purely  chemical 
or  perhaps  physical,  but  I  should  be  rather  inclined  to 
surmise  they  would  prove  to  be  chemico-physical.  However, 
ic  is  certain  this  reversion  of  the  method  of  prodnction  of 
metallic  tannate  lakes  on  the  cotton  fabric  enables  several 
metallic  oxides  to  be  employed  as  fixing  agents  in  the  one 
case  and  precludes  their  application  in  the  other. 


#Uto  ©ork  5>rrtion. 


Meeting  held  at  the  Havemeyer Hall,  Columbia  University, 
on  Friday,  March  25th,  1898. 


PROF.    CHAS.    F.    CHANDLER    IN    THE    CHAIR. 


Mr.  C.  E.  Tripler  gave  some  interesting  experiments 
with  liquid  air.  Liquid  air  boils  fairly  rapidly  at  ordinarv 
temperatures,  the  nitrogen  evaporating  more  readily  than 
the  oxygen,  so  that  the  liquid  becomes  more  and  more 
concentrated  in  oxygen. 

Mr.  W.  H.  Birchmore's  paper  on  the  "  Modern  Develop- 
ment of  Electrical  Furnaces  for  the  Laboratory "  showed 
that  when  intense  heat  was  employed  the  vapours  of 
chromium  were  readily  obtained  so  as  to  show  the  spectrum 
of  this  metal.     A  button  of  metallic  chromium  was  produced. 

THE  DETERMINATION  OF  TIN  IN  TIX  PLATE 
AND  ROOFING  TIN. 

BY    RORT.    JOB. 

In  response  to  a  number  of  inquiries,  I  submit  the  details  of 
a  method  which  we  adopted  several  years  ago  for  the  de- 
termination of  tin  in  roofing  tin.  By  this  method  we  are 
able  to  make  a  very  accurate  determination  of  tin  in  about 
20  minutes.  As  will  be  seen,  the  method  is  simply  an 
adaptation  of  the  old  titration  with  iodine  in  acid  solution  ; 
but  we  have  found  that  success  or  failure  in  this  deter- 
mination depends  largely  upon  the  care  exercised  in  avoid- 
ing every  possible  chance  of  oxidation.  The  method  has 
frequently  been  checked  by  gravimetric  determinations, 
and  has  demonstrated  its  accuracy,  provided  that  the 
details  are  carefully  observed. 

In  our  shipments,  roofing  tin  is  received  in  boxes  con- 
taining 112  sheets,  20  x  28  ins.,  the  black  plate  being 
evenly  coated  with  not  less  than  16  lb.  per  box  of  a  mixture 
composed  of  about  one-third  tin  and  two-thirds  lead.  The 
boxes  when  received  are  arranged  in  groups  of  five,  and  one 
sheet  is  taken  at  random  to  represent  each  group.  A  piece 
containing  4  sq.  ins.  is  then  cut  from  the  centre  of  the 
sheet,  and  the  tin  determined  as  follows. 
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Add  about   100  of  C.P.  hydrochloric  acid,  sp.  gr. 

1*80,  to  a  21  limited  tlask  :  add   then  a  p  I 

marble,  about  5  grins. ;  cork  villi  Bannen  valve,  and  let 
-land  for  about  five  minutes.  Meantime,  cut  the  4 -q  in. 
-trip  of  i in  plate  into  piece)  sufficiently  small  to  pass 

iuto  the    flask.      Remove    th irk,  drop    in    the  tin,  and 

replace  the  cork  quickly.  Heat  until  rapid  action  takes 
place,  and  tli'  ii.  when  the  plate  ia  almost  entirely  disi  I, 
add  as  quickly  as  possible  a  small  piece  of  marble  and 
the  valve.  Then,  the  moment  tin.' plate  is  entirely 
in  solution,  while  the  effervescence  from  the  marble  -till 
continues,  cool  down  the  flask  as  rapidly  as  possible  until 
the  solution  and    the  salt-  have  crystalli- 

!:•  inov  ill,  Buosen  valve  from  the  flask,  and  till  to  the 
mark  with  ice  water,  pouring  carefully  down  the  ride  to 
avoid  air  bubbles.  Stopper  the  tlask  tightly,  and  mix 
thoroughly. 

Tali-  una  a  50-c  c  pipette  standardised  against  the  tlask. 
r-m.i  i   ibe  solution  into  an  8-o/..  Erlenmeyer 

t!a-k,  add  a  few  drops  of  a  fresh  solution  of  Btarch,  and 
titrate  with  standard  iodine  solution.  Bun  in  then  into 
another  tlask  this  same  amount  of  iodine  required  ia  the 
titration,  remove  another  'i"-c.c.  portion  of  the  staonoue 
solution  from  the  flask,  place  the  end  of  the  delivery  tube 

ju-t  beneath   tbesurfa f  the  iodine  eolation,  and  let  the 

greater  pari  of  the  tin  solution  run  into  the  iodine,  raising 
the  pipette  nil  in  time  to  catch  the  end  drop.  Add  a  few 
drops  of  starch,  and  finish  the  titration  with  the  iodine. 
Hy  tbis  mean-  oxidation  by  the  air  i-  completely  avoided. 

date  then  from  the  iodine  the  Dumber  of  grins,  of  tin 
per  sqnare  inch  of  the  roofing,  and  tins  number,  multiplied 
In  o  .is.  gives  the  weight  of  tin  in  pounds  per  box  of  112 
sheets  20  •   2fi  inches. 

In  our  practice  the  iodine  solution  is  standardised  at 
least  once  a  weak,  and  has  approximately  the  following 
strength  i    I  c.c.      0' 560  grm.  of  tin. 


.-trottisb    ^rrtion. 


i/    ting  held  in  Glasgow  on  Tuesday,  April  5th,  1898. 


MR.    0.    T.    11KII.I11     IK    T1IK    IHAHi. 


nil.  Dl  \  I  LOl'Ml  \  r  i  .1    OFFIC1  \l.  Ml  I  HODS  OF 
\  ( ■  K  H  I    l.l'l    B  M.    ANALYSIS. 

liv   a  'Mi  -    BBiCDRH    .,   ii.-.    .   i   i.i  . 

h    we   look   up   a  standard  work  ou  analytical  chemistry 
"f   30  we  do    Hoi  find    much   information  on 

tin-  analysis  ol    manures,      The  tii-i    Eoglish  edition   of 
I  r. -senilis,    i  imiIi  the  analysis  of   s.uls  ami  of 

the  ashes  of  plants,  but  manures  are  not  mentioned.     The 
fertilise!  indostrj  was  then  in  its  earliest  infancy,  and  bad 
i   called  fot   the  di  r«  loj  mi  al  ;  methods  of 

anai\«i-.     \  .•,..  bowevet .  we  begin  to 

find  thai  the  analysis  "t   fi  rtiliaora  is  assuming  importance, 

and   leMl ks  on  analysii  !■•  ^  n  to  treat  of  it,     In  ihe 

third  I  Dgliib  edition  "i  I860,  manure  ai 

ome  length,  and   methods  are  given  for  the 
analysii  ol  limn  -,  gunnos,  and  d  saolved  mam 

Ihe  methods    too,   though  cumbrous,  are   substantially 
wo  use  si   ilu-  present  day,      We  have  altered 
and  rimplifii  d  ,•  the  main  facts  ol  ni  orlj 

principal  methods  ol   d  lermining  nitrogen   phosphates  and 

|mlash  in   ii,- 

gnat    method    which    ha-   uoa    received   un 

niii and  which  was   not   then  known,  even  in  pi 

is  tin-  Kjeldahl  mi  tbod  of  determining  nitrogen.     In   the 

oa f  pbospbab     thi  molybdenum  method,  the  uranium 

method  and  the  magnesium  method  arc  all  described.     Hut 

1  to  obtain  -nit-  i.v  ai  -  thodi 

in  Ihe  present f  such  impurities  as  lime,  magnesia,  iron 

and  al iniiiiu,  the   manipulation    i-   so  cumbrous   as  io 

lend.r  them  quite  unsuitable  tor  modern  technical  work. 


Let  as  recapitulate  the  steps  by  which  we  have  reached 

the  stage  of  official  agricultural  analysts  in  this  country. 

At  first  all   agricultural    analysis    was    private  work,   and 
there  were  do  special  agricultural  chemists.    Then,  as  the 
use  of  artificial  manures  increased,  and  it  became  recog 
that  agriculturists  were  to  fraud  in  the  purchase 

of  such  substances,  whose  genuineness  and  quality  they 
could  not  themselves  judge,  analysis  were  appointed  by- 
private  associations  of  agriculturists  1"  look  after  their 
The  great  agricultural  societies,  for  instance, 
I  themselves  official  chemists,  and  analytical 
associations  sprang  up  in  various  parts  of  the  country. 
Finally,  Government  recognised  that  special  legislation  for 
tin-  protection  ol  purchasers  of  fertilisers  and  feeding  stuffs 
was  needed,  and  passed  the  Act  of  1893,  which  provides 
for  the  appointment  of  a  chief  agricultural  analyst  by  the 
Hoard  of  Agi iculture, and  of  district  agricultural  analysts 
by  local  authorities,  generally  the  County  Councils.  Thus 
we  have  evolved  a  whole  hierarchy  of  official  agricultural 
analysis,  but  with  no  organisation,  no  system,  no  uniformity. 

Everyone  proceeds  bj  bis  own  methods,  good,  bud,  or 
indifferent,  and  it  is  not  the  business  either  of  the  central 
authority,  or  of  the  chief  analyst,  or  of  anybody  else 
to  give  any  guidance;  neither  is  there  any  society  or 
association  in  a  position  to  do  anything  with  authority. 

Let  us  now  glance  for  a  moment  at  bow  official  agricultural 
chemists  have  been  evolved  elsewhere.  The  two  countries 
to  which  I  shall  particularly  rdir  are  Germany  and  the 
United  States  of  America.  Loth  of  these  are  great  manu- 
facturing and  commercial  countries,  and  though  agriculture 
is  relatively  more  important  with  them  than  with  us, 
especially  in  the  ease  of  the  United  .Stales,  yet  they  are 
peoples  whose  interests  are  not  bound  up  iu  agriculture.  In 
both  these  countries,  us  in  nearly  a'.i  otbfr  Civilised  states, 
special     attempt!    have    bl  '  li     made    to    1  ring    sci.-li-  . 

relation  to  agriculture  by  the  foundation  of  agricultural 
experiment  stations.  Some  "l  these  were,  in  their  origin, 
private,  or  Berni-private,  institutions,  but  as  tiny  developed 
they  have  gradually  become  officially  recognised,  till  DOW 
the]  are  all  mure  or  less  public  institutions,  firmly  rap- 
ported   by   public    money.       While    their   original    function 

was  experimental  research,  it  was  very  natural  thai  the 
-laifs  of  these  stations  should  be  made  use  of  for  purposes 
of  control  analysis.  So  in  time  it  came  about  that  all  the 
official  control  analysis,  corresponding  to  what  is  here  done 
under  the  Fertilisers  and  Feeding  Stuffs  Act,  and,  to  some 
extent   at   least,  to  that    done  under  the    Food   1    Drugs 

io,  was  placed  in  ihe  hands  of  the  staffs  of  the 
experiment  Btations.  In  these  stations  there  arc  skilled 
statu  consisting  of  eheni-i-,  b  eta,  botaniel 

whose   primary    work   i-   ogriculturul   experiment,   but   who 

i   fitly  loi.k  alter  the    composition  and  quality  of  all 
the  artificial  manures  and  feeding  stnils  of  their  districts, 
There  is  a(  present  a  considerable  agitation  in  this  country 

for  the  foundati I  experiment  stations  corresponding  to 

ibroad.  I'  d  es  noi  seem  tn  be  gem-rally  known  to 
those  who  are  promoting  this  laudable  object  that  the  work 
of  foreign  expeiin  enl  stations  is  no!  generally  confined  to 
experimental  research  and  instruction.  The  control  work 
is  also  concentrated  in  them.      This  of  the 

great  objections  which  is  urged  in  certain  quarters  againat 
our  system;  for  those  who  carrj  out  the  control  work  arc 
not  engaged  in  ordinary  commercial   work.bnl  mi 

b  aad  control.  'Ibe  laboratories  of  the  research 
stations  are  tlm-  comparable,  a-  control  laboratories,  Io  the 
Government  laboratory  only,  I;-  this  country.  The  appoint- 
ment, n"t  only  nl  the  director,  but  of  every  member  of  the 
staff,  ia  subject  to  official  control.     '.  I  u  nerally 

i:.d  specialisation  is  carried  ou!  to  a  high  degree. 
Tin-  system  not  merehj  commands  public  confidence  in  a 
nay  which,  unfortunately,  ours  does  not  seem  to  do,  but 
lends  to  i  and  economy, 

ins  sunn  felt  the  need  of  uniformity 

in  their  in.  lie  i.i-  in  carrj  uig  outtheii  control  work.     II 

in    both    Amci  icil    liud   I  ii  i many  ,  a 

whose  main  object  ;s  io  devise  and  test  methods  ofai 

so  that  certain   methods  of  proved  efficiency  may  ' 

official  and  adopted  by  all  the  members  of  the  association! 

Such  official  methods,  of  conne,  obtain  al  once  a  certain  ' 
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position  ami  authority  even  in  the  eyes  of  those  who  arc 
not  members  of  the  association.  Manufacturing  chemists 
anil  commercial  chemists,  whose  work  is  liable  to  be  revised 
by  the  control  chemists,  naturally  feel  bound  to  take  note 
of  their  methods.  If  our  Government  laboratory  were  to 
publish  certain  methods  as  its  official  methods,  which  it 
intended  to  make  use  of  in  its  position  as  referee  under  the 
Adulteration  Acts,  those  of  us  who  are  district  analysts 
might  not  agree  with  those  methods,  or  think  them  so  good 
as  our  own,  nor  is  it  probable  that  we  should  be  pleased  to 
have  these  methods  imposed  on  us  by  the  authority  of  a 
single  laboratory,  but  we  would  feel  bound  to  take  careful 
note  of  those  methods,  and  even  to  use  them  in  many  cases. 
Hut  when  a  powerful  official  association  makes  certain 
methods  its  official  methods,  and  has  them  tested  thoroughly, 
not  in  one,  but  in  a  number  of  different  laboratories,  till  all 
the  members  of  the  association  agree  to  the  efficiency  of  the 
methods,  and  not  only  publishes  the  methods,  but  all  the 
facts  and  figures  concerning  the  tests  by  which  their 
efficiency  was  proved,  then  such  methods  have  not  only  to 
be  accepted,  but  must  be  respected  as  well. 

The  American  association,  which  is, -I  think,  older  than 
the  German  one,  is  the  "Association  of  Official  Agricultural 
Chemists."  It  meets  annually,  and  its  meetings  are  open 
to  all  analytical  chemists,  but  only  chemists  of  the  central 
authority,  the  United  States  Department  of  Agriculture,  and 
of  the  national  and  state  experiment  stations  and  agri- 
cultural colleges  are  eligible  to  membership,  and  only  one 
reoresentative,  properly  accredited,  from  each  of  these  institu- 
tions is  entitled  to  vote.  The  first  object  of  the  association 
is  "  to  secure  uniformity  and  accuracy  of  the  methods, 
results,  and  modes  of  statement  of  analysis  of  fertilisers, 
soils,  cattle  foods,  dairy  products,  and  other  materials 
connected  with  agricultural  industry."  No  change  can 
be  made  in  any  method  of  fertiliser  analysis  except  by 
unanimous  consent,  till  every  official  chemist  having  charge 
of  fertiliser  work  shall  have  had  opportunity  to  test  the 
proposed  change. 

When  it  is  determined  to  study  any  subject  or  method  of 
analysis  a  "  Reporter  "  and  "  Associate  Reporter  "  on  that 
subject  are  appointed.  They  secure  the  co-operation  of  as 
many  official  and  other  laboratories  as  possible  for  the  work 
they  have  in  hand.  During  recent  years  there  have  con- 
stantly been  reporters  on  the  following  subjects  :  Phos- 
phoric acid,  nitrogen,  potash,  soils  and  ash,  dairy  products 
foods  and  feeding  stuffs,  fermented  and  distilled  liquors, 
sugar,  and  tannin.  Each  of  these  presents  a  report  at  the 
annual  convention,  which  lasts  three  days,  and  at  which 
all  these  subjects  are  discussed.  The  full  proceedings  of 
these  conventions  are  published  as  an  official  bulletin  of  the 
United  States  Department  of  Agriculture.  Everyone  is 
thus  enabled  to  see  exactly  how  the  association  evolves  its 
methods,  and  how  thoroughly  it  tests  them.  Methods  are 
changed  very  slowly,  and  only  after  very  thorough  discussion 
and  examination  in  a  number  of  independent  laboratories. 
For  instance,  the  reporters  <>u  potash  have  been  engaged  for 
several  years  in  thoroughly  testing  their  official  "  Lindo- 
Gladding"  method  and  determining  its  exact  limits  of 
accuracy,  and  answering  certain  objections  which  had  been 
made  to  it,  chiefly  in  Germany.  For  the  purposes  of  such 
work  as  this  the  reporters  make  up  mixtures  of  known  com- 
position, containing  all  the  impurities  whose  effect  on  the 
results  they  wish  to  test.  Sealed  bottles  of  these  mixtures 
are  sent  out  to  all  the  laboratories  which  have  undertaken 
to  assist  in  the  work,  with  exact  instructions  as  to  the 
method  or  methods  of  analysis  to  be  followed.  I  "sually  two 
or  more  methods  or  modifications  of  methods  are  tested 
alongside  of  one  another.  The  exact  composition  of  the 
mixtures  sent  out  is  known  only  to  the  reporters.  In  some 
<:ases  European  as  well  as  American  laboratories  join  in 
the  work.  The  results  are  all  sent  to  the  reporter  together 
with  a  report  as  to  anj'  difficulties  or  points  of  interest 
noticed,  or  containing  any  suggestions  as  to  improvements 
in  details.  From  these  the  reporter  prepares  his  general 
report,  which  is  submitted,  together  with  all  the  figures 
of  all  who  have  carried  out  the  analysis,  to  the  next  meeting 
of  the  convention.  If  he  thinks  fit  the  reporter  submits  a 
.motion  suggesting  improvements  in  the  official  method,  or 
cancelling  it  altogether,  or  submitting  another  for  it.     This 


motion  is  discussed  by  tlu  whole  convention  and,  if  necessary, 
voted  on. 

It  is  interesting  to  compare  some  of  the  results  obtained 
in  the  early  years  of  the  association  with  those  now 
obtained.  There  could  be  no  better  illustration  of  how  far 
the  association  has  attained  its  first  object.  In  the  early 
reports  of  the  association  the  results  obtained  by  different 
analysts  of  repute,  working  with  methods  well  thought  of 
and  extensively  used,  often  differed  so  widely  as  almost  to 
shake  one's  confidence  in  analysis.  But  in  recent  years  tests 
made  by  various  laboratories,  and  especially  when  they  are 
using  the  official  methods  of  the  association,  exhibit  an 
agreement  which  is  all  that  could  be  desired,  and  must  do 
much  to  give  confidence  both  to  the  analyst  himself  and  to 
the  public. 

The  German  association  "  Verband  landwirthschaft- 
licher  Versuchs-Stationen  im  Deutschen  Reiehe,"  has  a 
somewhat  narrower  constitution,  and  proceeds  by  somewhat 
different  methods.  But  it  also  tests  all  its  methods  of 
analysis,  by  somewhat  similar  means,  very  thoroughly,  and 
adopts  methods  and  makes  changes  only  after  lengthened 
deliberation  and  thorough  independent  examinations  in  the 
laboratories  of  its  members.  It  also  meets  annually  for 
diseussipn  and  report.  Its  proceedings  are  reported  officially 
iu  "  Die  landwirthschaftlichcn  Yersuchs  Stationen." 

In  this  country  we  have  no  official  methods,  and  every 
one  of  us  is  a  law  unto  himself.  Where  do  we  get  our 
methods,  and  how  do  we  test  them?  I  suppose  we  get 
them  from  books,  or  we  were  taught  them  by  our  masters 
when  we  were  students  or  assistants.  Some  of  us  devise 
methods  of  our  own,  and  test  them  for  ourselves  to  our  own 
satisfaction.  I  expect  the  re-ult  would  be  interesting  if  a 
lot  of  us  and  our  methods  were  submitted  to  such  a  test  as 
the  American  association  applies. 

While  there  are,  no  doubt,  most  excellent  methods  of 
analysis  in  use  by  all  reputable  analysts,  there  are  also,  if 
one  may  judge  by  some  of  the  methods  which  occur  in 
popular  text-books  of  agricultural  analysis,  methods  of 
which  one  cannot  speak  so  warmly.  But,  quite  apart  from 
absolute  accuracy  of  method,  it  is  a  good  thing  to  have 
uniformity  of  method.  None  of  the  methods  for  the  estima- 
I  lion  of,  say,  phosphoric  acid  in  such  impure  materials  as 
we  have  in  fertilisers  can  lay  claim  to  absolute  accuracy. 
There  are  several  very  good  methods  and  many  very  good 
modifications  of  each  of  these  methods,  though  not  one  of 
them  can  be  looked  upon  as  perfect.  Any  one  of  these 
methods  would  be  good  and  should  give  good  and  agreeable 
results  within  narrow  limits.  But  if  we  all  use  different 
methods,  even  though  all  are  good  methods,  we  very  greatly 
extend  the  chances  of  disagreement. 

There  is  another  class  of  methods  where  it  is  even  more 
important  to  have  uniformity.  These  are  methods  which  do 
not  determine  a  definable  entity,  such  as  phosphace  or 
potash,  but  are  merely  comparative,  and  determine  some- 
thing variable  in  composition  and  various  in  nature.  The 
results  of  such  methods  are  comparable  only  when  the  work 
is  carried  out  under  absolutely  uniform  conditions.  A  good 
example  of  such  a  method  is  the  determination  of  fibre  in 
feeding  stuffs.  The  fibre  found  is  neither  a  physiological  nor  a 
chemical  substance,  but  a  group  of  substances  characterised 
by  a  certain  common  insolubility.  It  cannot  be  defined 
except  in  terms  of  the  method  by  which  it  is  determined. 
It  is  not  "indigestible"  fibre,  as  it  is  so  often  inaccurately 
called  iu  this  country.  Xor  is  it  "  woody  "  fibre,  another 
most  inaccurate  and  misleading  term  often  applied  to  it.  1 
cannot  too  strongly  protest  against  the  continued  use  of 
these  misleading  terms,  even  by  chemists  of  the  highest 
position  and  repute.  The  term  "  crude  fibre  "  used  by  the 
Americans,  corresponding  to  the  "  Bob  Faser  "  of  the  Ger- 
mans, is  a  much  better  term.  Until  we  have  so  improved  our 
methods  of  analysis  as  to  be  able  to  accurately  determine 
either  the  chemical  or  physiological  constituents  of  our 
feeding  stuffs,  any  departure  from  uniformity  of  method 
means  results  which  are  not  more  accurate,  but  which  are 
not  comparable.  Thus,  to  suggest,  as  some  do,  that  it 
is  more  accurate  to  use  hydrochloric  acid  than  sulphuric 
acid  in  determining  fibre,  or  that  the  solutions  should  be  of 
2jj  per  cent,  strength  instead  of  the  usual  1  j,  or  to  iusist  on 
any  other    variation  whatever  from  the  usual  method  on 
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grounds  of  greater  accuracy,  merely  show-  that   the   person 

making    the    suggestion    quite    fails    to   comprehend   the 

nature  of  the  method  with  which  be  is  dealing.     I  have  no 

doubt  that  there  an-  method*  of  determining  crude  fibre 

mote  desirable  than  tin-  one  at  present   generally  nsed,  bra 

unless  we  can  insure  the  general  adoption  of  one  of  them,  so 

;i-   to  again   secure  uniformity  of  method,  it   i-  useless  to 

■   their  use,  and  even  if  inch   a  new    method  were 

ly  adopted  any  advantage  obtained  would  be  pur- 

i.v  rendering  all  the  ma-s  of  already  recorded  results 

useless  for  purposes  of  comparison  with  results  obtained  by 

the  new  method 

It  doe-  nnt  matter  that  the  metre  i-  not  exactly  ,  .,■,,.,' 

of  the  distance  ir"m  the  equator  to  the  pole  so  long  as  we 

all  use  the  same  metre.      But  if  some    1 pie    took   to   using 

mprovi  'i  mi  I  ■  ir  own  while  the  rest  of 

the  world  adhered  to  the  old  standard,  we  should  have  end- 
less confusion.  So  it  is.  to  a  considerable  extent,  iu 
chemistry.  While  manj  of  our  methods  are  fairly  accurate 
instruments,  many  others  only  give  comparative  results,  and 
for  none  of  them  can  we  claim  absoluti  perfection, any  more 
than  for  any  othei  human  instrument  While,  then  we 
ought  to  use  in    instrument  as   i-  possible  in   the 

circumstano  I  importanl  that  all  our  instru- 

thould  I"  >l  indardised  by  the  same  standard.     In  all 
technical  work  it  i-  most  important  that  we  should  all  work 
l.\  ih.  tame  standards,  so  that,  as  far  as  possible,  onr  results 
should  he  —  t r i < •  i f y   comparable.     Even  if  our  methods  give 
only  comparative,  and  n<"  absolute,  results,  no  barm  is  done 
so  long  as  we   all    work   !>\    the   same  methods,  for  both 
-    \i ill   he  treated    by    the    same    unit    of 
aremenl  and  will  adjust  themselves  t.,  it. 
<  ineof  the  most  CTJ  oil'  needs  of  the  agricultural  chemistry 
trj  i-  .in  association,  or  court  of  referei 
sotuc   other   body    «ith    Bufflcienl    powers   and  authority   to 

command  i  ■-, t,  to  laj  down  standards  and  official  methods 

tlysis,  I  do  DOl  tliink  we  shall  ever  have  the  agree- 
ment which  is  so  desirable,  "r  sneceed  in  inspiring  that 
public  confidence  in  the  trustworthiness  of  analysis  which 
we  would  like, nil  we  have  some  authoritative  body  to  test 
methods  and  laj  down  official  methods  to  he  followed  by 
all  official  chemists.  A«  il  i-.  we  do  not  know,  i  iccept, 
|M-rhap-,  in  the  i  personal  friends  or  of  the  few 

chemists  who  have  published  theii  methods,  by  what 
methods  ourbrothei  analysts,  whose  results  maj  bavi 

;re.i    w  ith  ear-,  work. 

A-  ..r.r  Government  laboratory  due-  not  publish  the 
ii.'  tbods  which  ii  ii-'  -  in  its  position  of  n 
..Tie  uatnrally  nun-  t"  Professor  Thorpe'-  text  book  of 
quantitative  analysis  with  interest,  to  see  the  methods  given 
I  he  only  method  given  for  determining  the 
phosphates  in  manures  is  the  volumetric  uranium  n 
I  his  i-  a  method,  so  fat  i-  I  know,  nol  generall]  used  in  this 
country,  or  in  tin)  othei  ccept  Prance       As  Pro- 

ressor  Thorpe  is  the  Principal  of  the  Government  labc 

ild  naturall;  draw  the  conclusion  thai  this 

method  is  used  bi  the  Government  chemists  io  their  p.  sition 

, n.ler  the  I ■Vrtiii-i  i  -  and  I  ■  •  ■  A't     I 

applied  t"  the  Government    lab  ratorj   some  lime 

information  as  t..  the  methods  which  Ihej  use  i"i    fi  rtiliscrs, 

and  particularly  l"i  phosphates      I  have  to  acknowledge  the 

i  with  which  mj  queries  wen  md  answered. 

Informed  tl  il  methods  are  recognised, 

but  that  in  the  ■ f  phosphates  the  ammonium-molyhdate 

method  with  ition  with  magnesia  mixture, 

ing  as  magni  phosphate  i-  usuallj 

i-  well  to  ki  i,  that   the   Government  laboratory 

follows  a  method  general  v  re  There 

an.  how  il  manj  variations  in  details  wh 

bdate  method. 

is  individuals 

al    1 and   a). ma. I.  bai  clearly    shown  thai   even   small 

variation-  In  details  n  results 

with  the  molybdatc  mi  ihod,  Hi  parable 

to  follow  the  Ban 

but    tO    -n  iCtlj    "I  -  I  nitty   ill  detail.       I 

I  of  making 
i  i  eratnre  and  conditions  of  precipitation,  the  method 
Ing,    ai  •!    ■ 


shown  to  be  of  importance  if  strict  uniformity  of  results  is 
required.  In  laying  down  an  official  method  it  !s  not  suffi- 
eient  to  agree  upon  a  general  method,  all  the  details  mu-t 
also  be  carefully  considered  and  accurately  laid  down  for 
general  adoption. 

I  do  not  know  to  what  extent  my  brother  analyst-  make 
use  of  foreign  official  methods,  but  I  confess  to  a  strong 
partiality  for  them.  We  can  BO  easily  find  out  how  they 
have  been  arrived  at  in  every  detail,  and  how  every  detail 
of  the  method  is  justified.  We  can  find  just  what  difficulties 
have  been  encountered  by  a  large  body  of  independent 
analysts  in  working  with  them,  and  how  those  difficulties 
have  been  investigated  and  overcome.  We  can  find  within 
what    limit-    they    have     proved    accurate    in    well  defined 

-.  and  in  the  hands  of  a  COI 
worthy  analysis,  I  do  not  underrate  the  work  of  those 
chemists  at  home  who  have  given  much  time,  care,  and 
labour  m  working  out  and  testing  methods  of  analysis. 
I  merely  point  out  that  they  are  at  a  great  disadvantage 
as  compared  with  the  official  system,  which  does  more  than 
the  individual  can  possibly  do.  No  matter  how  careful  and 
accurate  we  may  be,  it  is  but  natural  that  we  should  have  a 

certain  bias  in  favour  of  our  own  work.     \  .t  only  can  we 

not  lest  our  own  work  with  absolute  fairness,  but  we 
cannot  foresee  all  the  difficulties  which  will  arise  when  it 
i-  placed  in  ih.-  han. Is  of  others.  Which  of  us  has  not  had 
tin'  disappointment  of  trying  some  plausible  method. 
enthusiastically  spoken  of  by  it-  author,  and  finding  that 
in  our  ha  ads  it  led  to  all  sorts  of  difficulties.  Hut  when 
a  method  i-  tested  by  a  large  number  "f  independent 
chemist-  of  -landing,  all  of  whim  are  working  under 
conditions  which  almost  preclude  personal  bias,  than  we  really 
get  a  aethod  fully  and  fairly  tested  ami  all  its  defects  and 
difficulties    laid    open    fur    improvement.       Until    then    we 

have  official  methods  of  our  own  in  this  country  those 
analysts  are  in  mj  opinion  wise  who  base  their  methods  on 
the  well-tested  foreign  official  methods, 

But,  surely,  it  is  not  impossible  for  u-  t"  devise  some 
ioery  in  this  country  by  which  official  methods  could 
In-  devise, i  md  teste  1  bo  a-  to  have  the  necessary  authority 
and  to  command  tbi  necessary  respect  and  confidence.  Of 
course  we  must  take  into  account  the  great  diffenn 
system  in  this  country.  We  have  no  official  experiment 
Stations  to  act  as   a  basis,  and    our   recently  created   official 

agricultural  chemists  are  not  in  a  position  at  all  comparable 
to  that  of  their  brethren  abroad.  A  "Court  of  Reference" 
has  long  been  wanted  to  make  standards,  &c.  under  the 
food  and  Drugs  Act-,  ami  has  received  the  approval  of  two 
-pccial  committees  of  the  Souse  of  Commons,  one  of  which 
has  also  approved  uf  an  excellent  schi  me  t"i  its  constitution. 
i*el  Parliament  seems  to  be  in  no  hurry  to  take  the  mal 
up.  I  do  not  thhlk  we  Dan  look  for  any  help  from  the 
legislature  fbi  n  long  lime  to  come  in  the  formation  of  any 
official  body  t"  devise  and  test  methods  of  agricultural 
control  analysis.  Bui  a  start  might  be  made  bj  an 
organisation  of  representative  agricultural  chemists. 

This  orgajaisati night   be  included  inside  one  of  the 

already  existing  societies.  It  possible, it  should  secure  tht 
adherence  and  snppoi  i  of  the  <  iovernment  chemists,  though, 
judging  from  pa-t  experience,  considerable  difficulties  might. 
be  experienced  in  obtaining  this.  Bui  even  without  them, 
it  would  be  useful  if  some  working  agreement  could  be  come 
to  among  district  agricultural  chemists  as  to  standards  and 
methods  of  work. 

Di-.  r/Miox. 

Hr.  Wm.  I  ni  w  -aid  that  the  Bubject  "i   control  ai 
was  a  very  imp  ,  and   'hat  step-  should   he    taken 

by  the  S"  .1   Industry 

nition  of  official  methods       ["be  conditions   of  aifair-   in 
brewing  ana])  -i-  in  ll 
brewing  chemists  used  different  methods,  and.  a-   a  eon- 

seqi i,  tlu  results  obtained  bj  one  chemisl  conld  not  be 

compared  with  those  obtained  bj  othei  analysts,  whereas 
on  the  Continent  the  matter  of  control  analysis  bad  been 
definitely  settled  bj  a  convention  held  in  \  time 

ndard  methods  established  there 
rendered  possible  the  comparison  of  the  results  of  different 
chemist*. 
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Mr.  Macdoxald  suggested  that  the  discussion  of  Mr. 
Hendrick's  paper  should  be  postponed,  as  several  of  the 
gentlemen  directly  interested  had  found  it  necessary  to 
leave  before  having  had  the  opportunity  of  expressing  their 
views.  He  said  that  he  could  speak  from  the  mercantile 
point  of  view,  which  was  probably  as  important  as  that  of 
the  analytical  chemist.  It  was  an  extraordinary  state  of 
affairs  that  a  (iovernment  should  make  a  law  for  the  prose- 
cution of  people  for  selling  stuffs  and  yet  not  make  provision 
for  obtaining  a  uniform  and  proper  analysis.  Anyone  who 
had  to  deal  in  chemical  manures  felt  this  to  be  a  grievance, 
and  not  only  was  there  a  loss  of  money  involved,  but  there 
was  a  penal  clause  attached  to  the  results  which  was 
positively  shameful.  It  would  not  matter  a  single  straw  to 
a  mercantile  man  whether  the  results  were  accurate  or  not, 
if  he  knew  that  he  was  buying  a  certain  thing  and  could  sell 
exactly  on  the  same  analysis.  He  knew  what  he  was  doing, 
but  as  the  case  stood  now  he  bought,  if  he  could,  by  a  low 
chemist  and  he  sold,  if  he  could,  by  what  was  called  a  high 
chemist.  It  was  a  very  nice  game  so  long  as  it  lasted,  but, 
supposing  he,  by  mistake  or  by  misfortune,  bought  by  a  high 
chemist  and  sold  by  a  low  one,  then  there  was  sighing  and 
sorrowing.  The  whole  thing  was  ridiculous  as  it  stood  just 
now,  and  certainly  some  innovation  needed  to  be  started  by 
the  Government.  He  agreed  with  Dr.  Frew  in  thinking 
that  there  was  no  society  which  was  more  capable  of  taking 
up  this  matter  than  their  own  Society,  but  he  would  suggest 
that  it  should  not  be  confined  to  their  Society.  They  re- 
quired the  association  of  other  people.  They  sent  to  a 
foreign  country,  such  as  Germany  or  the  West  Iudies,  where 
there  were  professional  chemists  of  reference.  It  was  a 
serious  matter  indeed.  They  wanted  a  harmonious  system, 
not  only  for  this  country,  but  for  the  world. 

Mr.  Biggakt  said  that,  while  quite  in  sympathy  with  all 
the  observations  of  Mr.  Hendrick,  there  was  one  very 
important  matter  which  he  had  overlooked,  namely,  the 
question  of  sampling.  Even  although  they  had  a  universal 
method  to-morrow,  if  it  was  not  preceded  by  sampling,  it 
would  all  go  for  nothing.  He  had  in  his  mind  a  case  in 
point.  He  had  a  great  deal  to  do  with  the  question  of  sugar 
analysis ;  in  fact,  he  might  say  that  he  had  perhaps  'ested 
40,000  or  50,000  tons  of  sugar  in  his  day.  Their  method 
was  to  compare  their  tests  against  those  of  the  foreigners, 
and  there  had  been  a  great  number  of  complaints  against 
the  methods  in  this  country  as  being  insufficient.  A  great 
deal  had  been  done  to  throw  light  on  the  subject,  and  while 
they  differed  from  them  to  a  certain  extent,  if  thev  worked 
on  the  same  sample  they  got  identical  results,  so  that  the 
difference  which  they  complained  of  was  not  a  difference  in 
analysis  but  a  difference  in  samples.  Samples  were  taken 
on  this  side  on  landing,  and  the  test  was  compared  against 
the  test  on  the  other  side  as  shipped,  and  so  a  difference 
came  in,  and  they  blamed  them  for  those  differences  ;  and 
if  they  sent  over  their  samples  they  could  not  make  it  any 
better,  in  fact  they  might  be  a  little  worse.  While  it  was 
most  desirable  that  the  methods  should  be  made  common, 
still,  at  the  same  time,  that  must  be  preceded  by  a  thorough 
and  efficient  method  of  sampling. 

Mr.  Carrick  Anderson  asked  if  the  better  way  would 
not  be  to  appoint  a  small  committee  from  the  section,  with 
a  view-  to  their  conferring  with  the  other  sections.  He  would 
suggest  a  committee  of  three. 

Mr.  Macdoxald  said  he  quite  agreed  with  Mr.  Bigo-art 
•that  the  method  of  sampling  was  as  necessary  as  a  light 
method  of  analysis,  but  the  Government  failed  to  recognise 
that  a  sample  which  was  drawn  as  carefully  as  possible  was 
•of  no  account.  In  selling  manure  a  guaranteed  analysis 
must  be  given  for  every  bag.  The  thing  was  ridiculous. 
He  had  au  experience  which  was  one  of  a  most  painful  kind. 
A  cargo  might  come  in,  and  it  did  not  matter  whether  it 
-was  nitrate  of  soda  or  guano,  but  an  official  analysis  was 
drawn,  and  yet,  iu  spite  of  that,  and  that  there  was  absolute 
proof  of  the  stuff  being  delivered,  they  were  bound  to  give 
an  analysis  for  every  2-cwt.  bag,  and  they  were  liable  to  be 
prosecuted  penally  for  it,  and  run  the  risk  of  difference  in 
the  chemical  result,  showing  that  there  was  a  necessity  for 
dealing  with  a  sample  a<  much  as  dealing  with  an  analysis. 
He  would  suggest  that  a  committee  should  be  formed. 


Mr.  T.  Gray  thought  that  Mr.  Anderson's  suggestion 
should  be  adopted,  and  proposed  that  a  committee  composed 
of  Mr.  Hendrick,  Dr.  Aitken,  and  Dr.  Aikman  should  be 
appointed  to  act  with  the  chairman  and  local  secretary. 
He  pointed  out  the  necessity  ..t  securing  the  co-operation 
of  the  members  of  the  other  sections,  and  thought  that  they 
also  should  have  an  opportunity  of  contributing  to  the 
discussion.  When  they  had  read  Mr.  Hendrick's  paper  in 
the  Journal  the  committee  would  be  in  a  position  to 
ascertain  their  views  and  to  determine  what  further  steps 
should  be  taken. 

The    nominations     vere     seconded     and 
adopted. 


unanimously 


Mr.  Henuick  said  he  would  be  glad  to  act,  and  thought 
that  the  decision  come  to  by  the  meeting  was  the  best 
method  of  giving  effect  to  the  proposals  made  by  him  in 
his  paper.  _  The  committee  might  put  themselves  into 
communication  with  the  members  of  the  other  sections,  and 
thus  secure  a  general  discussion  of  the  subject.  He' was 
particularly  anxious  to  hear  the  views  of  other  analysts, 
and  regretted  that  several  of  the  members  who  were 
specially  qualified  to  speak  with  authority  on  the  subject 
had  not  found  it  possible  to  wait  fur  the  discussion. 

Dr.  A.  P.  Aitken  wrote:  Everyone  who  has  had  much 
experience  with  analysis  of  fertilisers  and  feeding  stuffs 
must  have  felt  the  desirability  of  having  some  recognised 
authority  to  whom  to  appeal  when  the  correctness  of  his 
analysis  was  challenged.  It  is  one  of  the  chief  merits  of 
the  Fertilisers  and  Feeding  Stuffs  Act,  1893,  that  such  an 
authority  can  be  appealed  to  in  the  person  of  the  chief 
analyst,  and  that  at  a  small  fixed  fee.  Unfortunately, 
however,  his  services  are  not  available  except  in  the 
restricted  case  of  an  analysis  made  by  a  distant  analyst. 
As  I  read  the  Act,  those  who  have  not  employed  the  distant 
analyst  cannot  secure  the  services  of  the  chief  analyst  as 
a  referee  on  any  terms  whatever.  It  is  thus  uufortunate 
that  the  one  chemist  in  the  country  whose  duty  it  is  to 
be  come  master  of  the  best  methods  of  analysing  fertilisers 
and  feeding  stuffs,  and  who  is  a  highly-paid  official,  to 
whom  time,  trouble,  and  expense  are  matters  of  no 
importance,  should  be  prevented  by  the  conditions  of  his 
appointment  from  miking  his  services  available,  except 
within  somewhat  narrow  limits.  Whether  owing  to  that 
circumstance  or  (as  we  may  fondly  hope)  to  the  rarity, 
now-a-days,  of  discrepancies  in  analytical  reports  his' 
services  are  very  rarely  asked  for.  It  would  go  far  to 
meet  one  of  the  difficulties  inherent  in  our  system— or  want 
of  system— if  the  chief  analyst  were  able  to"  be  appealed  to 
by  any  analyst  whose  results  were  challenged.  If,  in 
addition  to  that,  the  chief  analyst  were  to  publish,  let  us 
say  in  the  "Journal  of  the  Hoard  of  Agriculture,"  a  detailed 
description  of  the  methods  he  employs,  there  would  be 
little  need  for  any  futher  departmental  or  professional 
organisation.  Inaccuracies  in  analysis  are  due  to  many 
causes,  ami  the  analytical  method  is  only  one  of  these. 
The  best  methods  will  not  secure  accuracy  unless  they 
are  carried  out  with  the  most  conscientious  care  anil 
with  the  exercise  of  more  skill  than  is  required  for  the 
mere  strict  adherence  to  a  prescribed  routine.  I  quite 
admit  the  desirability  of  having  some  organisation  in 
this  country  for  the  purpose  of  discussing,  devising,  and 
testing  methods  of  analysis  of  fertilisers,  feeding  stuffs,  and 
agricultural  products.  We  are  all  much  indebted  to  the 
American  and  German  organisations  for  the  excellent  work 
they  have  done  and  are  doing  in  that  direction.  The 
fact  that  they  are  engaged  constantly  in  that  work 
doubtless  makes  it  the  less  needful  that  we  in  this 
country  should  engage  in  it.  The  facilities  they  possess 
in  their  well-equipped  agricultural  colleges  and  equipment 
stations,  supported  out  of  national  funds,  enables  them  to 
devote  their  time  to  testing  and  devising  methods  of 
analysis  without  in  any  way  encroaching  upon  their  private 
time  or  their  private  purse.  It  is  their  natural  duty  and 
their  state-paid  work.  Almost  all  the  agricultural  analyses 
of  the  country  are  done  in  these  public  institutions,  and  the 
fees  charged  are  not  intended  to  be  remunerative.  It  is 
quite  different  in  this  country.  There  are  no  agricultural 
control  stations  here  upheld  by  Government.  Agricultural 
analyses  are  done  chiefly  by  independent  chemists  and  at 
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•-  M  "«    'bar.  ■   led 

i    in   Germany   in   mat  It    is   a 

poor  business  and  nothing  but  the  most  rig  '  an 

enable  it  I  I  on  with  •  margin  of  profit.     I 

i-  nodoObt  that  thai  offers  a  strong  inducement  to  adopt 

quick,  chea] thodi  of  analysis,     rhe  best  mel      .-  are 

tlh    the    i"  •■••   hoth    ■'-   regards   ti and 

terial.       The  employment    of    the   best    reagents  and 
,l„.   mainta  these  in  a   Mate  of  purity  requiring 

ind  the  added  expense  where  the 
material  and  skill  are  employed  more  than  double  the  i 

malyais.     When,   in  addition   to  that,  the   practice  is 
adopted  of    making  all   analysis   in   dnplic  -  the 

itice  in  many    abnratories  it  i  ujployment  of  a 

donbli  naff  of  workers.  The  difficulty  agricultural  ana- 
lyst, .  In  this  country  is  that  of  getting  adequate 
remuneration  tor  their  work.  It  is  hard  to  see  how  such 
analysts,  unless  they  are  in  i  irge  pracl    ■     snabling  ib.  - 

.  on  their  work  In  batches  and  departments,  or  unless 

they  are  taliiried  officials  or  are  otherwise  provided  for  or 

ited,  can  adopt  the  best  methods  of  analysis.    To  ask  an 

analyst   who  finds  il  difficult   to  "make  both  ends   meet" 

,„  j,  a  which  he  shall  be  required  to 

i  time  and  ley  in  testing  methods  of  analysis  and 

rting  thereon  is  n<>t  likely  t..  meet  with  much  success. 
s  ,,,  o  I    undertook  a  analy  si  s  al  the 

request  ol  the  Vmericao  Agricultural  Organisation  li 
0CCI.  ■  ,,,.■  of  one  of  my  assistants  foi  about 

two  |  the  onlj  work  of  the  kiud  undertaken 

in  il.i- «- try.  ottobi  wondered  at.     Itisavery 

ruive  thing,  quite  suitable  for  government  laboratories, 

of  a   private  analyst.     By  all  means 

lct   ,,„    havi  inisation  to   test   and  devise  the  best 

rtilisera   ind  li  i  ling  stuffs,  if  «.■  run 

„CI  .  work   in  it.  but   we  need  not   hopi   Ibi   Lhe 

theit    methods    mil'  bs   thej    run  be 

shown   I.-   be  c  I  kei    'han   those  in    us 

,,,,],  |  n   ■  - 1 r i  ;it   the  same  time   !"■  effi  ctive 

ibl    the   n~i i.' I  amount    thi 
obtainable  b)  agricultural  analysts. 

•III!    ■  -I'M  KLING  "  "I    \l  W.TS. 

m    n  hi  i  hi   rui.w.  PH.D.  (mi  teicil  >. 

Son*  time  ago   I  was  consulted  with   regard  to  a  certain 

I  wbicl '  portion  "i  blackened  corns  ; 

in   the  practical    ms  lanoe,   it    was   "  speckled." 

■|l„,  ,  l    lb.-   appearance    of 

having  been  badly  singed  in  certa  bo  badly  a 

thai  the  husk  •■•  "-'k. 

i  mini however,    I    found    thai    this 

charring  was  altogether  confined  to  the  husk;  the  body 
rfioai  I  ol  il"  b  I  corn*  ■  darkei   than   tfa 

il,e   nnioiored   grains.     • '"   further  inquiry    I   found  that 
!  lilac k   mark*  only   appeared  after  the  mall  1ml   been 
brought  down  to  the  lowei  kiln ;  that  only  those 

.  which  I  »J  ■'  near  <'<■  <   'ii'  -   showi  d 

these  marks,   and  thai  "speckling"  only  lerioua 

■han  the  temperature  rose  above  a  oertain  degree.     I  was 

told  bj  i  practical  maltsti  i  who  has  worked  both  single 

and  donble  floor  kiln-,  that  be  had  "•  *.  r i  "  bdi    kling  " 

in  mult  in.i'l"  on  tin'  old-fashio  floor  kiln-,  hut 

-,  ii  often  in  malt  dried  on  kiln 

having  Hon  ul'-  on  the  lower  Boor,     \-  fai    .-   1   can 

v,t.    tin-    ipeekliog   tins,   up   to    ill.-  pre 
attributed  to  nctual  tinging  or  scorching  on  the  kin.     Un 
,  question,  however,  I   found  thai   it 
WM  flour   bad    been 

!„,,„.  unmistakable   evidence   "i    overheatiug.     1 

also  found  thai  it   waa  impotaibla  fi  irehing  to 

1^^.  the  temperature  of  the  air  beloti 

bottom  Boot  ■ '  the  ki  a  bad  never  risen  above  185    190    I 
i  measured    i  j    a    S  ndtner'i    -■  a<  tor 

I  iintnediati  I)  beneath  the  lower  floor 
u  ,),,.  •  !  io  in,'  i  ,  Mr.   Kliugl 

VVellpark,  that  this  chamng  was   caused  bj  Ihi    action  ••! 

-null  ill!  in  '■'  '"  ''"'  '"' 

which  b)    concentration  and   lu  al  produced 
this  blackening.     Hi-   Wee   was  that,  owing  to  insufficient 


draught,  the  top  layer  of  the  green  malt  on  the  upper  floor 

of  the  kiln  rcinai I    moist   for  too   long    u   period  of  time. 

During  thi-  time  uir  containing  a  proportion  of  sulphur., u< 
iieiil  <  tiom  the  fuel  i  «..-  pasting  through  thi-  wet  grain, 
the  busk  of  which,  in  it-  moisl  -tut.-,  absorbed  some  of  the- 
sulphurous  acid,  which  would  be  almost  immediately 
oxidised  to  sulphuric  acid.  When  those  corns  were  brought 
down  Hi  lhe  lower  floor  an  I  exposed  to  a  higher  heat. 
concentration  of  the  dilute  sulphuric  acid  would  take  place, 
and  at  a  .'.I  -in  li.at.  especially  if  the  affected  corns  wetw 
in  contact  with  the  metal  tiles,  the  hu-ks  would  char* 

It  only  remained  now  to  obtain  some  evidence  in  support 
of  this  highly  interesting  theory,  i  found,  on  looking  more 
closely  a',  the  black  mark-  on  toe  speckled  malt,  that  the 
blackening  resembled  a  stain  more  than  the  mark  of 
burning.  <  in  applying  the  tip  of  the  tongue  to  a  black,  ml 
.•..in  I  was  conscious  of  a  -'  arp,  acid  taste,  which  was  not 
evident  in  the  case  of  an  uninjured  pr.iin.  Distilled  wates. 
waa  dropped  on  to  a  piece  of  blue  (non-bibulous)  litmus 
paper;  in  certain  ol  the  drop-  blackened  corns  were  | 
and  in  others  uninjured  corn-.  The  red  -tains  in  the  nasi 
.f  tie  -peckled  corn-  were  found  to  be  very  much  more 
intense  than  those  prod  need  bj  the  normal  corns. 

1  then  picked  "in   inn  speckled  corns  and  100  uninjured 

one-  ti tie  same  -ample  of   malt  and  in  oaefa  c.i-e    boiled 

the  unbroken  corns  with  50  .-..-.  of  distilled  water  for  she 
sain,  length  of  time.  (In  adding  hydrochloric  acid  and 
barium  chloride  to  the  filtrates  an  1  boiling  it  waa  found 
that,  win  n. i-  in  lln    oaae  Of  the  normal  corns  practically   no 

turbidity  was  produced,  a  distinct  white  precipitate   ■ 
in  the  filtrate  from  tin-  blackened  et 

The  blackening  then  i-  doe  t<>  the  charring  anion  of 
sulphurii  acid  on  the  eellulosoof  the  busk,  the  sulphuric 
rig   produced  by   the  oxidation  of  sulphuron  I 

which   baa  been  taken  up  bj    the   moisl    husks   from  tl  .■ 
I  in     cause,   "i    '"iii    ■.    of    this    undue 
absorption  is  wan!  ol  'li  lughl   in  the  kiln-        ;  i.  -  l    know 
i-  ihr  case  «itb  the  kiln  in  |uestio 

I  fear  iii  many  double  il""i  kilns  iu  this  country ,  sufficient 
attention  has  no)  been  paid  i"  the  verj  important  ma 
draught     The  designers  too  often  forgi  t  thai  the  air  ha-  to 
pass  through  t«"  thicknes-ea  of  malt,  and  they,  in  eon- 
si  | in  range  that  the  double-floor  kiln  -ball  pa--  only 

that  amount  ol  aic  which  wonld  suffice  for  a  single-flooi 
kiln.    This  explains  why  seomt  to  be  so  much 

more  prevalent  in  in. ill  made  on  double-floor  kilns,  whilst 
on  single  kiln-  it  is  hardly  ever  noticid,  if  at  all. 

A  most  significant  feci  in  connection  with  "speckling" 
is  that,  a-  l.n  a-  I  know,  n  never  occurs  on  a  German  air- 
kiln,  where  the  |  roducts  "i  combusli  in  do  not  pa--  through 

the  inn  it,  whereas  browning  "i  i"  •  body  ol  the ■  .-.in.  and 

do.--,  take  |  lai  • .  I  mi  .il-"  informed  by  the  noaltstei  before- 
mentioned  that  "speckling"  i-  much  more  troublesome 
„  here  i  i    the  furnace 

gasi  -  contai  i  more  Bulphurous 

The  presence  of  this  free  sulphuric  acid  in  a  malt,  even 
although   ii    is   onlj    in    -mail    quantitii  but    be 

injurious:  and    one    bum-    for    the  ti when  the  present 

antiquated  and  in.::  em  of   kiln  drying  i.  alt  will 

give  |  .hi  more  rational  and  scientific  hues. 

Doikolmc  ^crtion. 


U     in*  held  on  Ttomday,  March  -iu' 


Mil.   rtios.   1  -mi  '  .    ra  nil-:  <  »  »'•'• 


GLYCEBIN  ESTIMATION. 

ii   i    «    men  iudso.x,  ri'..  vm.  M.oi  i  .miii. 

Nim   rears  ago  an  admirable  rasiian    of  the  chief  methods 

in  vogue  for  the  estimation  of  glyoeriu  was  given  by    Otto 

llebner  (tin-  Journal,   1889,4—9),  and  to  this  summary, 

i 

lleil 

iiiii-.u.'  (nni  the  normal  hardly 


•   put,  r  |. .:  i   "if'  tin 


«  t'i  the 

'    ill.'  I-  'I. 
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and  to  that  also  given  in  Benedikt  and  Lewkowitseh's 
valuable  work  upon  "  Oils,  Fats,  &c."  (2nd  Ed.,  1898,  207, 
&c),  the  inquirer  may  be  referred. 

Our  only  apology  for  entering  the  arena  of  the  glycerin 
controversy  is  our  desire  to  outline  what  we  believe  to  be 
brief  and  reliable  methods  for  the  analysis  of  crude 
glycerins  and  spent  lyes. 

We  are  strongly  of  opinion  that  for  the  analysis  of 
crude  glycerins,  now  so  much  in  demand,  there  should  be 
some  official  method.  At  the  present  time  there  would 
seem  to  be  about  as  many  processes  as  there  are  analysts, 
and  we  need  not  wonder  that  discordant  results  are 
frequently  obtained,  to  the  detriment  of  trade  and  the 
discredit  of  chemical  science.  Even  with  the  same 
principles,  different  methods  of  working  may  give  rise  to 
serious  discrepancies. 

It  has  been  our  lot  to  analyse  large  numbers  of  spent 
lyes  and  erude  glycerins,  and  we  have  been  occasionally 
annoyed  at  the  purchaser's  rejection  of  a  bulk  of  the  last- 
named  commodities  because  his  analyst  had  found  a  fifth 
or  a  quarter  of  a  per  cent.  less  glycerin>than  ourselves  ! 

The  guarantee  for  crude  glycerin,  for  the  manufacture 
of  dynamite,  refers  to  an  article  containing  not  less  than 
80  per  cent,  of  glycerin,  and  not  more  than  10s  per  cent, 
of  salts.  In  the  light  of  such  a  guarantee,  we  have  known 
a  purchaser  reject  a  delivery  because  his  analyst  had 
found  79*57  per  cent,  of  glycerin!  When  we  are  made 
aware  of  the  fact  tint  no  two  of  the  best  processes,  in  the 
ordinary  way  of  working,  give  results  more  closely  con- 
cordant than  a  quarter  of  a  per  cent.,  the  necessity  for 
some  official  method  of  working  is  sufficiently  obvious. 

As  the  rejection  of  a  large  bulk  of  crude  glycerin  by  a 
purchaser  is  always  a  matter  of  expense  and  annoyance  to 
the  vendor,  it  is  very  necessary  that  absolute  accuracy  of 
the  measuring  apparatus  and  careful  attention  to  a  standard 
temperature  should  be  observed,  if  the  analysis  is  to  be  free 
from  the  suspicion  of  an  error  sufficient  to  cause  the  trouble 
referred  to. 

We  have  applied  the  different  methods  adopted  for  the 
estimation  of  glj'cerin,  with  special  reference  to  crude 
glyceriu  and  spent  lyes,  and  have  come  to  the  conclusion 
that  all  others  than  the  bichromate  and  acetin  processes  are 
utterly  unreliable. 

An  analysis  of  a  crude  glycerin,  an  average  sample  of 
many  bulks,  made  by  ourselves  may  be  of  interest  : — 

Glycerin 77"30 

Pat  acids  (as  soap)  0'80 

Soda  (NajO)     0'08~i 

Sodium  carbonate  ii'SO  >     10*21 

chloride 6-56  {.Per  eent. 

■olplate "'3'  |  -'satta." 

Alumina  and  silica 0*4.3 J 

Water   (with  traces  of  organic  colouring 

matters) ,  11  -ell 

100*00 

It  is  somewhat  surprising  that  there  should  be  anv  diffi- 
culty in  the  estimation  of  the  salts  present  in  a  erode 
glycerin  ;  yet,  as  Hehner  has  pointed  out,  different  analysts 
do  obtain  very  different  results  with  the  same  sample.  To 
estimate  the  salts,  we  evaporate  the  glycerin  off  from  2*5 
grms.  of  the  sample  weighed  in  a  platinum  dish  and  placed 
over  a  low  Argand  flame ;  when  the  residue  appears  solid 
it  is  carbonised  in  the  space  of  a  few  seconds  at  a  higher 
temperature.  The  black  ash  is  lixiviated,  and  the  insoluble 
carbonaceous  residue  is  collected  upon  a  very  small  filter; 
after  two  or  three  washings,  this  is  incinerated  in  the 
platinum  vessel  previously  used,  and  when  the  operation  is 
ended  the  clear  colourless  solution  of  the  soluble  salts  is 
evaporated  down  upon  the  ash  ;  after  heating  the  residue 
over  a  low  Argand  flame  for  a  few  minutes,  the  salts  are 
ready  for  weighing. 

H.  D.  Uichmond's  method  of  sulphating  the  carbonised 
residue  before  incinerating,  with  a  subsequent  multiplication 
of  the    ash   by,  0*8    is,  to  say   the  very  least,    decidedly 


fortuitous,  and  although  it  may  yield  verv  good  results  in 
the  majority  of  instances,  we  know  of  cases"  where  its  appli- 
cation would  have  led  to  serious  error.  The  ordinary  mode 
of  procedure  is  to  incinerate  the  glycerin  residue  over  an 
Argand  flame  until  the  residue  is  white;  this  process  is,  in 
our  experience,  very  slow,  and  if  the  operation  is  hastened 
in  order  that  it  may  be  expeditious,  there  is  sure  to  be  a 
very  appreciable  loss  through  the  volatilisation  of  the  salt. 

The  results  obtainable  by  the  simple  method  we  described 
are  always  quite  concordant,  and  we  wish  that  some  such 
process  would  become  official. 

The  best  and  most  expeditious  of  all  methods  for  the 
estimation  cf  glycerin  is  that  depending  upon  complete 
oxidation  by  bichromate  of  potash  in  a  solution  containing 
a  large  proportion  of  sulphuric  acid.  Legler  (Analysf 
January  1887)  and  Hehuer  (Analyst,  XII.,  44,  &c.)  are 
the  originators  of  this  process.  Legler  based  his  calcula- 
tions upon  the  loss  of  carbonic  acid  ;  Hehner  determines  the 
loss  of  bichromate  by  titration  with  iron — 

3CJ1803  +  7KX'r„07  +  28H,S04  = 
7K2S04  +  7Cr;(,SOj:,  +  4UOH,  +  y< ', ), 

There  can  be  no  doubt  that  the  latter  method  is  at  once 
the  more  accurate  and  expeditions,  and  also  the  one  most 
applicable  to  dilute  solutions  of  glycerin. 

In  our  practice  we  have  considerably  modified  the  method 
originally  adopted  by  Hehner. 

For  example,  we  find  that  it  is  quite  unnecessary  to  heat 
for  two  hours  with  the  bichromate  ;  20  minutes'  tune  with 
our  stronger  solution  is  all  that  is  necessary  ;  again,  we  only 
need  one  bichromate  solution. 

Estimation  of  Glycerin  in  Crude  Glycerin. 

•_'."»  grms.  of  the  samples  are  made  with  ordiuary  water, 
up  to  50  c.c.  of  solution,  and  of  this  25  c.c.  are  taken,  and' 
precipitated  with  7  e.c.  of  the  official  solution  of  basic 
acetate  of  lead  (Liquor  Plumbi  Subacetatis  B.P.).  The 
mixture  is  filtered  through  a  Swedish  filter  into  a  250-c.c. 
flask.  Hepeated  washings  are  made  with  about  150  c.c.  of 
cold  water.  The  excess  of  lead  (which  should  be  small)  is 
precipitated  by  an  excess  of  dilute  sulphuric  acid.  After 
making  to  the  mark  and  shaking,  the  liquid  is  poured  on  to 
a  dry  Swedish  filter,  20  c.c.  of  the  filtrate  (representing 
2  grms.  of  the  original  sample  of  crude  glycerin)  are 
pipetted  into  a  beaker,  the  mouth  of  which  is  "closed  by  a 
funnel  with  short  stem  ;  then  25  c.c.  of  Hehner's  standard 
bichromate  solution  are  added  ;  finally,  25  c.c.  of  pure  sul- 
phuric acid  are  cautiously  mixed  with  the  other  fluids. 
After  20  minutes'  heating  in  a  water-bath,  the  oxidation  is 
complete.  After  cooling,  the  liquid  is  made  to  250  c.c.  with 
tap  water,  and  this  solution  is  then  titrated  upon  20  c.c.  of 
a  solution  containing  2*982  per  cent,  ol  the  double  sulphate 
of  iron  and  ammonia,  using  ferricyanide  of  potassium  to 
determine  the  end  reaction  in  the  usual  manner. 

The  portion  of  the  iron  solution  taken  represents  0*01 
grm.  ot  glycerin  ;  therefore,  if  A  is  the  number  of  c.c.  of 
the  bichromate  mixture  required,  and  a-  the  percentage  of 
glyceriu  sought,  we  have  the  simple  formula — 

250 


=  (0*25  - 


0-01)  x  500 


(0-25  is  the  equivalent  of  glyceriu  represented  bv  the 
25  c.c.  of  bichromate  used,  contaiuing  74  '80  grms  per 
litre). 

The  appended  table  gives  the  perceutages  of  pure" 
glycerin  corresponding  to  the  measures  of  bichromate 
solution  required. 

In  the  case  of  a  spent  lye  we  take  2*5  grms.  and  dilute 
to  50  c.c. ;  the  precipitation  of  chlorides  and  organic 
impurities  is  effected  by  the  addition  of  a  slight  excess  of 
the  solution  of  basic  lead  acetate,  and  the  operation  proT 
ceeds  as  in  the  case  of  the  crude  glycerin,  with  the  exception 
that  the  lead  sulphate  is  filtered  off  and  the  filtrate  is 
concentrated  to  about  25  c.c.  before  the  addition  of  the 
bichromate  and  the  sulphuric  acid  i-  made. 
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Tahlefui 

;                      •  Glycerin  from 

Crude  Glycerine. 

Solution. 

Glycerin. 

Solution. 

Glycerin. 

- 

. 

' 

C.c. 

Pei  Cent. 

M*0 

7!f71 

M'l 

78*13 

7.;  7i 

7:'l«l 

M*l 

M'O 

27*8 

7710 

iv\ 

1 

j,-,, 

M*8 

M'8 

77   17 

•,s., 

80-82 

M'O 

71    111 

.'.;■  i 

§  '77 

HI 

L'T.-. 

78*01 

28*4 

81  •(  ii 

M'B 

71  no 

28 '« 

s|15 

81-80 

M'l 

J- '7 

27*1 

;s-77 

■jsii 

81'75 

7:'  M 

29*0 

81*80 

*»*s 

»-l 

82'0S 

78  17 

J7l 

27*8 

ible  gives  the  percent,  -ria  directly  from 

the  a  bichromate  required  to  oxidise  the  iron  :— 


Table  for  Percentage*  of  Glycerin  from  Spent  Lyes. 

Glycerin. 

K  1  :•:-    Glycerin. 

I 

Co. 

PerCent 

Cjc. 

PerUent 

4-90 

a;  <; 

:  H 

4-H5 

M'8 

6*27 

2-308 

B'M 

-70 

18'J 

20'2 

■r.-t 

6-32 

l.i  t 

L'lrl 

B'M 

«-i 

6'SS 

13*8 

2*048 

20-ii 

t'14 

276 

r.:i7 

2  '788 

VI7 

27'8 

•  •in 

14*0 

81'0 

.-.■  it 

28*0 

8*  13 

M'l 

21*2 

■JK-> 

■;■  r» 

lit 

•Jll 

28-4 

.;•  is 

i  ra 

S'lS 

B'87 

[ft 

21'8 

8'41 

6*64 

.s:« 

■JJ-o 

29-fl 

18-8 

22*2 

1  II 

.    .1 

2»-4 

18*0 

IB'8 

8*81 

■ 

ICO 

in  H 

M'l 

18  i 

SO* 

8*70 

r.-;r, 

i"i 

;  M 

17-. i 

4'U 

M'O 

6*78 

Sl'2 

171 

i 

■.•II 

:.l    1 

1 7  r. 

Sl-fl 

I7's 

:ics 

-. 

.11  -s 

III 

■M'l 

1 

Is'  I 

0*1)1 

Is-s 

1  88 

■ 

i  -i 

We  »ill  give  three  typical   l  Bhow  how  quickly 

the  oxidation  is  effected  under  tie 


At  210    V. 


M 


V7e  have  not  found  il  to  treal  the  nolution  of 

the  erode  glycerin  with  'ilur  oxide,  aa  reoommended  by 
Hehner*  indeed,  we  hare  been  somewhat  surprised  to  Bud 
that,  on  the  whole,  the  amount!  ol  glvo  tm  foi 
rather  larger  with  lilTer  oxide  and   lead    subacetale  than 
with  the  latter  substsni  I    ■  es  every 

.ring  matter,  and  in  ..ur  mode  ol  i •  'lure  the 

.  hloridea  m 

Artificial  crude  glycerins  were  made  !■  y  dissolving 
■all  and  soap  varying  tr. 


1  per  cent,  respectively  with  0*097  grin,  of  glycerin;  the 
quantities  of  glycerin  found  were  0-095,  009j,  ami  0*099. 

Pure  glycerin-free  soap  solutions  were  made  with  the  fat 
acids  of  cocoanut  oil,  cotton  oil,  and  sheep  fat  ;  alter  de- 
composing the  soaps  with  sulphuric  acid  and  filtering,  the 
filtrates  reduced  no  bichromate.  No  doubt  some  of  the 
soluble  fat  acids  (butyric,  &<:.)  from  the  cocoanut  oil  were 
present  in  the  filtrate;  but.  a-  Johnstone  (Chem.  News, 
I. Mil.,  p.  Ill)  and  others  have  shown,  boiling  acid 
bichromate  solutions  are  not  changed  by  butyric  ami  the 
lower  fat  acids. 

It  may  be  asked  why  we  do  not  prefer  the  acctin  to  the 
bichromate  method,  as  the  former  is  certainly  more  exclusive 
in  its  principle,  the  Iriacetyl  derivative  of  glycerin  being 
a  definite  compound  not  obtainable  from  other  non-glyeeride 
organic  matters.  We  esteem  thi  act  tin  process  highly,  but 
lidei  that  for  general  laboratory  purpose!  it  requires 
too  much  attention.  II  exact  conditions  arc  nut  observed, 
conflicting  results  man  be  obtained.  A  commercially  pore 
glycerin  of  1-2601  sp.  gr.  at  60  1".  gave,  with  the  acctin 
method,  when  most  careful!  Led,  97*16  par  cent  of 

glyceriu  by  the  acctin  process,  but  "lieu  strict  attention  to 
a  number  of  apparently  minor  details  was  not  observed, 
only  96*0  per  cent,  of  glycerin  was  obtained.  Moreover,  the 
bichromate  method,  a-  it,  gives  much  less  trouble 

and  requires  BO  special  attention  to  minor  details,  as  the 
bichromate  solution  i-  very  stable,  and,  after  oxidation,  any 
length  of  time  ma]  lapse  before  titration  is  effected. 

It  is  stated  that  even  in  this  day  there  arc  analysts  who 
use  the  lead  oxide  process  for  glycerin  estimation;  yet  it 
i-  verj  obvious  that  such  a  method  can  only  be  used  with 
pure  glycerin  solutions,  il  any  approach  to  accuracy  is 
desired. 

A  commercially  pore  I   upon   'jo   times 

its  weight  oflcad  oxide  at  860  I  •'.,  gave  01  97*95  percent. 
of  glyceriu — a  result  sufficiently  near  the  truth  ( '.i 7  ■  -J 7  per 
cent,  by  I, cue's  table  at  60  1'.).  but  a  crude  which  yielded 
77*3  per  cent,  to  bichromate  (as  confirmed  by  the  acctin 
method)  gave  us 81*47  per  cent,  by  lead  oxide, after  allowing, 
of  course,  for  the  salts  pi  sent  There  was  0*88  percent, 
of  pore  drj  soap  present  in  this  glycerin,  but  even  this 
would  nol  reduce  the  error  below  an  excess  of  -)  per  cent, 
of  glycerin. 

in,  heated  with    lead  oxide    to    aliout  130    Closes 
a  molecule  of  water,  (     II  OHj      I     Il,i>_;    therefore  the 

glyceryl  residue   must    be   multiplied    by    '.'"   or   1-243,   to 

give  tlie  equivalent  of  glyceryl  hydrate,  / 1 .,  glycerol. 

To  use  this  process  with  crude  glycerins  and  spent  Ives, 
il    would   b  lentrate  and    extract   with 

absclul  I,  the  alcoholic   solution   of  glycerin  being 

finally  evaporated  down   upon    the  bad  oxide.     In  our 
rience  Buch  1  pro  only  tedious,  but  too 

.  liable  to  give  inai  mat.-  results.  Sodium  chloride 
and  organic  matters,  and  of  course  soapy  and  fatty  sub- 
stances, are  all  more  or  less  soluble  in  alcohol,  and  contributi 
their  quota  towards  rendering  the  alcoholic  extraction  plus 
lead  oxide  evaporation  very  unreliable.  We  have  experi- 
mented with  different  modifications  of  the  permanganate 
method  for  the  est  mation  of  glycerin,  and  we  unhesitatingly 

-•  -  described.      There 

an  bo  man]  objections  to  the   b'ox  and  Wanklyn  pro 

.  v.ii   as   worked    oul  by    Bent  lil  t  and  Xsigmondy,  that  we 

ar  from   wearying  you  by  au  enumeration    of   them. 

I  ..i   general  purposes  the  alkalin,    permanganate  lias  the 

unlike  the  acid  bichromate,  it  converts 

Uu  lower  f si  acids  (butyric,  &c.)  into  oxalic  acid,  and  this 

hi  rina  or  spent  lyes  from  curd 

soaps,  or   indeed    any    soaps  made  partly   from   cocoanut 

oil,  will  lead  I 

Cross,  Bevan,  and  Gantter   measure  the    carbonic  acid 
evolved,  when  the  glycerin  i-  oxidised,  by  acid  bichromate. 
Now,   while  it   i-   certain    that  excellent    results   may 
obtained  in  this  way,  »  such  a  process  not  nea 

-  .    well    adapted   t.ir    the  •  :    general   laboratory 

practice  as  the  method  we  have  described, 

Leader's  procedure  seems  very  simple,  as  he  uses  a  Mills's 
carbonic  acid  apparatus,  and  estimates  the  carbonic  ami 
by  loaf.     As  we  arc  firmly  of  oj  in  on  thai  the  ideal  carbonic 
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apparatus — one  which  will  really  allow  only  of  the  loss 
of  the  whole  of  the  CI >2—  has  not  yet  been  invented,  we  are 
very  dubious  as  to  the  accuracy  of  any  results  so  obtained. 
For  rough  purposes,  where  a  mere  genera!  discrimination 
is  required,  or  even  where  some  check  upon  analytical  data 
obtained  in  the  ordinary  way  is  needed,  we  have  worked 
out  a  formula  for  calculating  the  percentage  of  glycerin 
from  the  specific  gravity  of,  and  the  percentage  of  salts 
(obtained  as  we  have  described)  in,  the  crude  article.  The 
organic  impurities,  such  as  colouring  and  saponaceous  sub- 
stances, require  that  a  special  number  or  constant  for 
deduction  from  the  specific  gravity  of  the  crude  glycerin 
should  be  assumed  ;  this  number  we  find  to  be  greater  in 
proportion  as  the  glycerin  present  is  smaller. 

A.  "With  crude  glycerins  with  from  78  to  83  per  cent. 

of  glycerin  we  deduct   O"012 

B.  With  crude  glycerins  with  from  77  to  65  per  cent. 

of  glycerin  we  deduct 0'015 

C.  With  crude  glycerins  with  from  60  to  50  per  cent. 

of  glycerin  we  deduct 0"O"23 

We  multiply  the  percentage  of  salts  present  by  0- 0073. 
and  to  this  add  A,  15,  or  G,  and  then  deduct  the  sum  from 
the  specific  gravity  of  the  crude  glycerin  taken  at  15'5"C. 
For  example : — 

A  crude  glycerin  yielded  10-96  per  cent,  of  salts  and  a 
specific  gravity  of  1-3048  at  60°  F.  ;  here  we  know  from 
tabulated  results  that  the  percentage  of  pure  glycerin  is 
but  little  less  than  80  per  cent.  ;  therefore  we  use  the 
number  A :  — 

A  +  (0-0073  x    10-96)  =  0-0920 
1-3048  -  0-0920  =   1-2128 

By  Lenz's  table,  calculated  to  15°- 5  C.  by  Kichmond, 
this  gravity  represents  79  39  per  cent,  of  glycerin;  the 
actual  estimation  gave  79-25  per  cent. 

A  few  comparisons  taken  from  a  series  of  crude  glycerin 
analyses,  without  making  any  selection,  give  the  following 
interesting  and,  on  the  whole,  satisfactory  data  : — 


Specific 
Gravity  of 

'  rude 

Found. 

Calculated. 

Per 

Specific 

Per  Cent. 

Glycerin 
at  15°-5C. 

Cent. 
Salts. 

Per  Cent. 

Glycerin. 

Gravity  of 

Glycerin 
Solution. 

of 
Glycerin. 

Error. 

1-3050 

10-96 

7:i-50 

1-2130 

79-46 

-0-04 

1-300') 

10-40 

79-40 

1-2120 

79-11 

-ii  28 

1-3053 

W90 

81-60 

1-2133 

79-68 

-1-92 

1-3075 

10-20 

83-60 

1-2200 

82-14 

-1-46 

1-298S 

10-08 

79-05 

T2132 

79-54 

+  0-40 

1-2575 

1400 

50-50 

1-1323 

51-20 

+  0'70 

i-2:i5ii 

II  -48 

73-67 

1-1960 

73-25 

-0-42 

J.-2916 

11-60 

70-00 

1-1919 

71  70 

+  f70 

1-2950 

11-60 

73-72 

1-1953 

72-93 

-0-70 

1-2990 

11-04 

-.:,  -on 

1-2034 

75-89 

+  0-89 

1-3018 

10-90 

76-55 

1-2072 

77-28 

+  0-63 

Average  result 

74-79 

" 

74-73 

-0-06 

These  calculations  cover  crude  glycerins  containing  from 
50  to  83-6  per  cent,  of  glycerin  and  10  to  14  per  cent,  of 
salts,  and  the  greatest  error  is  only  2  per  cent. 

With  a  mixture  of  a  large  number  of  crude  glycerins, 
the  percentage  found  was  77*30;  the  glycerin  by  calcu- 
lation amounting  to  78-3,  or  an  error  of  phis  1  per  cent. 

Discission. 

Mr.  G.  Ward  thought  it  most  desirable  that  a 
generally  accepted  method,  which  might  be  called  official, 
should  be  adopted  in  the  estimation  of  glycerin.  Differences 
crop  up  in  the  analyses,  due,  not  to  want  of  skill  or  care, 
but  owing  to  the  process  employed.  He  approved  of  the 
bichromate  method,  because  the  reagent  was  a  stable  one, 
and  it  was  generally  available. 

Mr.  H.  Uroadbent  expressed  his  thanks  to  the  authors 
of  the  paper.  In  testing,  his  experience  had  been  chiefly 
with  pure  glycerins,  and  whilst  paying  a  tribute  to  the 
quality  of  pure  glycerins  now  made  by  the  best  manu- 
facturers, he  had  observed  that  glycerin  kept  fo    some  time 


occasionally  acquired  a  dark  or  blue-black  colour,  and 
should  like  to  know  the  probable  cause  of  this  coloration. 

Mr.  Ward  had  also  observed  this  colour,  but  found  that 
it  only  occurred  in  bottles  full  of  glycerin  closed  with  corks. 
He  thought  that  the  colour  was  caused  by  tannin  from  the 
cork  acting  on  minute  traces  of  iron  in  the  glycerin. 

Mr.  Ii.  Watmolgh  agreed  with  the  authors  of  the  paper 
respecting  the  acetin  method,  and  the  precautions  necessary 
to  obtain  reliable  results.  He  thought  the  rough  approxi- 
mation by  calculation  from  the  specific  gravity,  allowing  for 
the  salts  present,  might  also  be  very  convenient  as  a  check. 

Mr.  Faiuley  stated  that,  in  bis  experience,  the  bi- 
chromate and  the  acetin  methods  were  found  to  be  the 
most  accurate  and  reliable.  He  thought  the  modifications 
iu  detail,  made  by  the  authors  in  the  working  of  the 
bichromate  method,  might  prove  most  convenient  and 
useful.  He  suggested  the  use  of  boiled  or  oxygen-free 
water  iu  place  of  tap- water. 

Mr.  Kichardson,  in  reply,  stated  that  he  had  not  had 
much  experience  with  pure  glycerins.  He  thought  that  the 
explanation  given  by  Mr.  Ward  respecting  the  probable 
cause  of  colour  in  keeping  certain  glycerins  was  a  very 
likely  one.  From  the  very  small  amount  of  free  oxygeu 
introduced  by  adding  tap-water,  he  thought  that  the 
difference  due  to  the  use  of  tap-water  would  be  so  minute 
as  to  be  of  no  practical  importance. 
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The  Filling  of  Cylinders  icith  Compressed    Carbonic  Acid 
Gas.     Imp.  Inst.  J.,  April  1898',  4,  [40],  106—107. 

Some  official  correspondence  with  the  Government  of 
India  having  taken  place  as  to  the  conditions  under  which 
cylinders  of  compressed  carbonic  acid  gas  would  be  safely 
carried  by  railway  in  India,  Sir  Frederick  Abel,  in  a 
letter  to  the  Under  Secretary  of  State  for  Iadia,  suggested 
the  carrying  out  of  experiments  by  Prof.  W".  C.  Unwin, 
to  determine  the  pressures  iu  cylinders  of  compressed  gas  at 
various  temperatures.  Sanction  was  given  for  these  experi- 
ments, at  Sir  Frederick  Abel's  request.  The  following  is 
a  short  account  of  the    experiments  and  the   results  of  the 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
id.— the  price  now  fixed  for  all  specifications,  postage  included— to 
C,  X.  Dalton,  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C. 
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investigations,  which  were  carried  oat  at  the  Central  College 
of  the  City  ami  Guilds  of  London  Institute  for  Technical 
Kducation  :  — 

Physical  I'rojii  rtiis  of  Carbonic  Acid  Gas. 

At  atmospheric  pressure  and  82  I-'.,  the  density  of 
earbonic  acid  i-  1*529  and  its  co-efficient  of  dilatation  is 
O-0O20G7.  Hence,  l  cb.  ft.  weighs  0-1234  lb.,  and  1  lb. 
occupic-    •  ft     The    value   of   P.V.    under   these 

conditions  is  17,1  15  foot-pounds. 

As  to  the  condition  ol  carbonic  acid  at  other  temperatures, 
elaborate  investigations  have  been  made  by  Amagat,  which 
are  contained  in  a  number  of  papers  in  the  Annates  de 
Chime  el  de   Physique,  and  the  Comptes  Hindus  of  the 

Academy  ol    Sciences      The   I  important  of  these  for 

the  purpose  of  this  investigation  is  the  paper  in  the  Annates 
de  <  'himie  el  cfi  Physiqut  ,  :i  serif,  tome  23,  1881.  In  this 
there  is  a  table  giving  values  trf  P.V.  for  carbonic  acid  at 
pressure!  from  30  m  to  82(1  m.  of  mercury  and  at  tempera- 
tures from  19  i"  100  C.  Prom  this  table  it  is  possible 
to  find  the  volume  of  carbonic  acid  at  any  pressure  and 
temperature  within  a  wide  range. 

The  Expi  rimental  Investigation. 
For  the  conduct  of  these  experiments,  a  pit  was  sunk  in 

which  a  tank  of  water  eould  be  placed.  A  steam-pipe  was 
led  to  the  tank,  so  that  the  water  in  the  tank  could  be 
heated  to  any  required  temperature.  The  cylinder  id' 
carbonic  arid  was  placed  in  the  tank,  and  gradually  heated 
by  admission  of  steam  at  intervals.  From  time  to  time 
the  temperature  of  the  water  in  the  tank,  and  the  corres- 
ponding pressure  in  the  cylinder,  was  noted.  The  cylinder 
used  was  n  steel  oxygen-cylinder  of  rather  extra  strength, 
with  an  Opening  at  each  end  to  facilitate  filling  with  water 
lor  calibration.  From  three  weighings  it  was  found  that 
the  '  iudei  CODtained  :•  1  • '.» 4 7  lb.  of  water,  and  that  its 
volume  was  0*8518  cb.ft.  \  powerful  stirring  apparatus, 
consisting  of  a  vertical  shaft  with  three  sets  of  paddles,  was 
worked  tumo  t  continuously  in  the  tank  to  ensure,  as  far  as 
possible,  uniformity  of  temperature. 

The  following  values  of  the  pressures  for  various  pro- 
portions of  filline  of  the  cylinder  wi  re  obtained  :  — 

/'    wure  in  Cylinders  at  Different  Temperatures  and 
Proportions  of  Pilling. 


Prop  irti 

»i  <>|  Pilling  i"  Pounds  of  Carbonic  Icid 

ind  '■'  Water  Capacity. 

at  lire, 

7 

3 

• 

1 

u°F. 

- 

i              a 

- 

' 

'.«! 

let 

v., 

77 

100 

127 

lot 

••1 

-  1 
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'.'11 

II  i 
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1 10 
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•• 

•• 
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171 

139 

li  ma]  be  taken  •   thai  the  cylinders!  used  for 

compress  d      irbonic   acid     in    India    are   obtained    on    a 

never   more   stringent,   and    sometimes    less 

,  .,  iii.it   the  cylinders  used  for  compressed  oxygen 

in  this  country.     Further,  thai  !    mger  or 

than  oxyg  size.     Now, 

nfe  ri  gularly  filled,  and  d  as  bo 

.  Ml  alluo.pl.  ii  Lthor 

exceptional  condil  re,  the*,  maj  bi 

,,,  a  pr,  ist,  140  atmo  pheri        'i  !       pre    are 

accepti  I    i  for  such 

"i  thi ntrj . 

jj   iiu-    limit   ol    140  atmosphi  res  bi  then  it 

id  oylinders  tilled  with  i  lb.  per  lb. 
0f  water   cap  icitj    will   be  mis  tft  al  quite  i  rdinn 
rj  i:   .  i   with    |    1!'.  per  lb.,  tbej 


unsafe  at  a  temperature  between  100°  and  1  In  1'.  When 
filled  with  \  lh.  per  lb.,  they  become  unsafe  at  a  temperature 
of  121°  F.  When  filled  with  f  lb.  per  lb.,  they  become 
unsafe  at  180  1'.  Lastly,  when  filled  with  \  lb.  per  lb., 
they  become  unsafe  at  150°  F.  Within  the  limits  of  tem- 
perature above  stated,  the  carbonic  acid  cylinders  would 
In-  as  safe  as,  but  not  safer  than,  the  oxygen  cylinders 
largely  used  in  this  country.  It  is  stated  in  the  corre- 
spondence that  in  India,  for  short  period-  in  certain 
localities,  the  temperature  may  reach  |  so  \\  If  t ] t ;t t  be 
so,  a  cylinder  tilled  with  only  |  lb.  per  lb.  of  water  capacity 
would  he  strained  up  to  its  test  pressure.  Perhaps  it  is 
more  reasonable  to  take  l.J.V  as  a  temperature  to  which 
cylinders  may  certainly  at  times  he  exposed  in  India. 
'Ilun  the  pressure  would  not  only  exceed  the  limit  of 
working  pressure  hitherto  laid  down  as  the  safe  limit,  but 
would  very  nearly  reach  the  test  limit,  when  the  cylinder 
was  filled  with  lh.  per  lb.  of  water  capacity.  It  i- 
certain,  therefore,  that  at  any  rate  ",  lb.  per  lh.  of  water 
capacity  is  quite  the  maximum  which  should  in  any  ■ 
be  allowed,  and  that,  even  so.  pressures  may  occur  beyond 
those  hitherto  admitted  to  be  allowable  or  safe. 

If  it  is  assumed  that,  under  the  highest  temperature  to 
which  the  cylinders  are  liable  to  he  exposed  in  India,  the 
pressure  in  tin-  cylinders  should  not  exceed  120  atmo- 
spheres, or.  Bay,  1,800  lh.  per  square  inch,  the  following  are 
the  minimum  thicknesses  of  cylinders  which  should  be 
U-,  .1  : — 

Thickness  of  Cylinders  in  Indus. 


Bitemnl 

Iliain 

Inches. 


4 

6 
6*8 

7 
8 


welded 
\\  rough!  Iron. 


Lap-i 

SI 


0*22 

o*ao 

0*38 
0*378 

ii\,a 
0*44 


0*10 
0*27 
0*211 

0*84 
0*1  8 


- 


(IIS 

0*28 
0*87 

o  a 

0*32 
0*87 


With  such  cylinders  no  danger  need  In-  apprehended  it 
the  pressure  occasionally  reached  i  i"  atmospheres.    The) 

need    OOl    even    lie    expected    to  burst    at    BOO  atmo-phere-. 

althougl   then  the  margin  of  safety  would  practically  Inn. 
vanished. 

Judging  by  the  results  of  these  experiments,  it  may 
certainly  he  inferred  that  the  limit  of  tilling  assigned  by  the 
Home  Office  Committi  ol  lh  ■■:  gas  per  lh.  of  water 
capacity  for  cylinders  in  the  tropics  is  the  greatest  amount 
of  filling  consistent  with  -ah  ty.  Further,  if  the  temperature 
should  actually  rise  to  L80\  as  has  been  stated,  even  the 
filling  to  thai  amount  would  be  dangerous.  It  appears, 
then  tore,  that  the  reduction  of  the  limn  of  filling  from 
per  lh  io  lh  per  lh.,  which  appears  to  haie  been  ad, ij 
in  India,  is  reasonable. 

It  i-  doubtful  whether  the  st.it. -1  amount  of  filling  of 
these  cylinders  i-  actually  determined  by  the  carbonic  acid 
ga-  man  i.i.iani-  quite   a-   accurately   as   they    BOpp 

Instances   havt curred   in   which  the   actual   tilling   of 

cylinders  differed  from  the  reputed   filling  bj    quite   ',lb. 
The  filling  has  to  be  determined  bj  the  difference  of  weight 
of  the  cylinder  empty  and  full,  aud,  since  the  gas  wi 
much  less  than    the  cylinder,  that  difference  i-  necessarily 
liable  to  inn  h  greater  proportional  error  than  the  weighings 

o!  the  n  l.n  lei  \.  S. 

/i  /  Modern;  Physical  Bases  for.    1'fcifer. 

Thonind.  Zeit  22,  [U)J,  U7-99. 
I  i.  ,n   ih-   ]>i  igi      ivelj    decreasing   power    possessed    by 

air  of    absorbing   moisture  a-   the    tempera! falls,    it 

nun  d   temperatures  arc  uneconomical  foi 
drj  in:',  on  lug  to  the  relatively  lar^e  i  olume  of  an 

maximum  effect  i-  obtained  by   employing  ho.  air  it  a 

high  initial  temperature,  and  allowing  il    to  remain  in  oon> 

;  i,  .I  until  saturated  «  ith  moisture 

m  experimi  ntal  results,  plotted  as  curves,  it  i-  concluded 

i\  hen  the  heated  air  will  come  in  eonla   t  witii  any  iron- 

work  in  ti  lumber,  tin-  maximum  initial  temp 

,  ,s  goo  — :inii    t '.,  the  effluent   air  undi  I 
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favourable  conditions  escaping,  saturated  with  moisture,  at 
a  temperature  of  50°  C.  A  higher  final  temperature  is  un- 
economical, since  the  full  evaporative  power  is  not  utilised. 
The  results  alluded  to  show  that  1  kilo,  of  coal,  with  a 
calorific  power  of  7,200  heat  units  is  theoretically  capable 
of  evaporating  7'5  to  11  kilos,  of  water,  according  to  the 
temperature  employed ;  the  higher  this  temperature,  the 
greater  the  evaporative  power,  and  the  lower  the  mechanical 
power  required  to  remove  the  air  from  the  apparatus.  Low 
initial  temperatures  are  economical  only  when  the  substance 
treated  cannot  withstand  heat,  or  where  cheap  or  waste 
sources  of  heat  are  available.  In  cases  in  which  furnace 
gases  are  used  in  place  of  air,  the  physical  conditions  aie 
practically  the  same,  the  water  vapour  formed  during  com- 
bustion being  taken  into  account. — C.  S. 

PATENTS. 

Superheating  Steam  ,■  Tmpts.  in  Apparatus  for.  S.  Chat- 
wood,  Newgate  Street,  and  S.  It.  Chatwood,  Bolton. 
Eng.  Pat.  1494,  Jan.  19,  1897. 

The  superheater  consists  of  three  superposed  horizontal 
fire-brick  chambers,  through  which  the  products  of  com- 
bustion from  a  fire-box  below  pass  in  succession  backwards 
and  forwards.  In  the  two  upper  chambers  are  laid  hori- 
zontal superheating  pipes  through  which  the  steam  is 
passed,  entering  the  tubes  in  the  top  chamber  at  the  coolest 
part,  and  passing  to  the  hottest  part  of  the  middle  chamber. 
In  the  top  chamber  the  pipes  are  directly  exposed  to  the 
flame,  but  in  the  lower  they  are  mainly  heated  by  radiation 
from  the  walls  and  roof.  By  another  contrivance,  the 
chambers  and  superheating  pipes  are  vertically  arranged. 
The  pipes  have  a  partition  or  partitions  so  placed  as  to 
admit  of  two  or  more  superheating  operations  being  carried 
on  at  one  time. — B.  S. 

Superheating  Steam;  Tmpts.  in  Apparatus  for.  S.  Chat- 
wood,  Newgate  Street,  and  S.  E.  Chatwood,  Bolton. 
Eng.  Pat.  2650,  Feb.  1,  1897. 

The  pipes,  through  which  steam  is  passed  to  be  super- 
heated, and  which  are  heated  on  the  outside,  are  provided 
internally  with  spirally-twisted  bars,  obstructions,  inclined 
vanes,  or  central  bars,  whereby  the  steam  receives  a  rotary 
motion,  is  mixed  or  agitated,  or  is  forced  against  the  sides 
of  the  pipes. — It.  S. 

Superheating  Steam,  A  New  or  Improved  Means  for. 
J.  Grubinski,  Warsaw.     Eng.  Pat.  25,237,  Oct.  30,  1897. 

The  apparatus  com- 
prises a  casing  divided 
by  partitions  into  three 
compartments,  A,  1!.  C, 

and  provided  with  a 
steam  inlet  a  and  out- 
let (/,  flues  b  passing 
through  the  casing  and 
partitions,  and  open- 
ended  tubes  c  wider 
than  the  flues  and  sur- 
rounding the  latter, 
these  tubes  serving  to 
connect  adjacent  com- 
partments of  the  ap- 
paratus. The  steam 
entering  at  a,  and 
passing  downwards  to 
the  outlet  </,  is  thus 
caused  to  pass  through 
the  annular  spaces 
between  the  tubes  c 
and  flues  6.— It.  A. 

Steam  and  Vapours,  Tmpts.  in  and  connected  with 
Apparatus  for  the  Condensation  of.  J,  Klein,  South 
Parade,  Manchester.     Eng.  Pat.  23,846,  Oct.  16,  1897. 

Tin:  apparatus  consists  of  a  condenser,  a  cooling  arrange- 
ment for  the  condensing  water  placed  above  or  alongside 
the  condenser,  a  tank  for  receiving  the  condensing  water, 
and  a  single  pump  for  circulating  the   water  from   the  tank 


through  the  cooler,  &c.  When  the  cooler  is  placed  above 
the  condenser,  the  water  is  delivered  by  the  pamp  into  the 
top  of  the  cooler,  from  which  it  passes,  over  the  condenser, 
into  the  tank.  When  the  cooler  and  condenser  are  side  by 
side,  the  delivery  stream  of  condensing  water  is  divided,  so 
as  to  flow  partly  over  each.  The  condenser  may  also  be 
enclosed  in  a  vertical  shaft  or  chimney  provided  with  an 
air-inlet  at  the  base. — It.  A. 

Corrosive  Licpiid  [Sulphuric  Acid}  Sec."],  An  Improved 
Tank  for  Conveying  in  Bulk.  J.  V .  Paterson,  Coin 
Street,  London.  From  J.  Paterson,  and  A.  J.  Oke,  both 
of  Cape  Town,  South  Africa.     Eng.   Pat.  3491,  Feb.  10, 

1897. 

The  tank  is  constructed  with  an  outer  shell  of  steel  or  iron, 
and  with  an  inner  lining,  spaced  apart  from  the  shell,  of  a 
non-corrodible  alloy  of  lead,  with  from  about  \  per  cent,  to 
5  per  cent,  of  antimony  or  copper.  The  joints  of  the  lining 
are  chemically  burnt,  and  the  space  between  it  and  the 
shell  is  packed  with  any  suitable  material  which  is  insoluble 
in  the  liquid.  The  cover  of  the  tank  is  similarly  constructed. 
The  bottom  of  the  tank  is  formed  with  a  well,  from  which 
the  liquid  maybe  conveniently  pumped.  For  sea-carriage, 
the  tank  is  made  cellular. — B.  A. 

Heating.  Cooling,  and  Mixing  Liquids  or  ( 'hemicals,  Drj/- 
rrn/  or  Superheating  and  Condensing  Steam  ;  Impts.  in 
Apparatus  for.     J.    Whitelev,    Clowes    Street,    Salford. 

Enir.      Pat.     3627, 
Feb.  II,  1897. 

Tins  invention  re- 
lates to  improve- 
ments in  the  rotary 
type  of  heaters,  for 
feed  water  and  other 
liquids,  described  in 
Em?.  Pat.  19,383  of 
1894,  the  axis  of  the 
apparatns  being  built 
up  of  a  number  of 
sections  a,  suitably 
secured  together,  and 
each  formed  with 
ports  adapted  to 
communicate  with 
the  circulating  pipes 
c,  c'.-lt.  A. 


S, paroling  Heavy  from  Light  Particles  by  Centrifugal 
Action,  An  Improved  Process  fin:  I..  Maiche,  Paris 
Fug.  Pat.  40S7,  Feb.  15,  1897. 

Ix    centrifugal    separators   for   pulverised    mineral.  .Vc,  the 
material  is  mixed  with  viscous  liquid,  sucb  as  starch-paste, 

syrupy  or  mucilaginous  extracts  from  seaweeds,  &c.,  instead 
of  with  water.—  B.  A. 

Clearing  or  Clarifying  and  Filtering  Apparatus  [Water, 
Sewage,  j-c],  Jmpts.  in.  A.  \\\  T.  Hulssner  and 
P.  Itohrig,  both  of  Leipzig,  Germany.  Eog.  Pat  4'21 
Feb.  16,  1897. 

Tins  invention  relates  to  filtering  apparatus,  which  is  self- 
cleaning,  either  by  the  use  of  benzene,  petroleum,  or  other 
oil,  or  by  the  filtered  liquid.  The  filtering  apparatus 
comprises  four  filtering  chambers,  I.,  II.,  IIP,  IV. 
arranged  in  series,  as  shown,  the  liquid  being  admitted 
under  pressure  into  the  lower  chambers  A.  and  filtered 
upwards  through  the  filters  e  into  the  upper  chambers  B. 
The  filtered  liquid  pa'ses  outward  through  the  chambers  i, 
and  pipes  into  a  common  delivery  channel.  After  the 
filtered  liquid  ha^  been  discharged  from  a  chamber  B,  the 
oil  or  other  cleansing  liquid  is  passed  downward  through 
the  filter  e,  and  subsequently  upwards  through  tbe  same,  a 
fresh  supply  of  unfiltered  liquid  beiDg  then  admitted  to  the 
chamber  A.  The  same  cycle  of  operations  takes  place  in 
all  the  four  sets  of  chambers,  but  the  stages  in  the  cycle- 
are  always  different.     By  suitably  manipulating  the  supply, 
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delivery,   and    connecting    cocks,  so    a-    to   connect    the 
chambers   m  d  ITercnt   orders,  at   intervals,   a   continuous 


outlet,  baa  to  pass  down  pipes  fitted  into  a  top  pis 
dipping   into   liquid   in   a   chamber   beneath.      The  liquid 
-   through  and    its   level  i>  regulated  b)   a   siphon. 
The  mode  of  working  the  apparatus  may  be  modified. 

-K.  S. 


discbarge   of   filtered   liquid   is    obtained.     The   solid  or 
deposited  matter  is  collected  in  suitable  antechambers,  and 
:  at  intervals. — It-  A. 

Chemical  Fire  Engines,  Impts,  in.     J.  E.  Bott,  Colwyn 
North    Wales,    and   G.    11.    Morrison,    Liverpool. 
Pal   5780,  March  4,  1897. 
'I'm.  fire  engine  has  two  horizontal  cylinders,  ranged  side 
b]  (idi  ,  charged  with   sufficient  of  an  alkaline  salt  (Mich  as 
sodium  bicarbonate)  to  give'  a  strong  solution  on  filling  the 
cylinder!   several   times    over   with  water.     The  impulsive 
force  is  derived  from  a  charge  of  liquefied  carbonic  acid,  or 
a  compressed  gas  or  sir,  contained   in  a  smaller  cylinder, 
set  between  the  lower   parts  of  the  main  cylinders,  and  so 
connected  Ibal  the  gas  may  be  turned   into  the  two  alkali- 
charged   cylinders  alternately.      The   main   cylinders    are 
charged  with  water  from  a  hydrant,  and  are  put  into  con- 
Don   with    the    delivery    hose    alternately,  so  that  a 

continuous  -'pain  of   the  alkaline   solution  may  be  directed 
,11  the  1  anguished.     The  various  connections 

and  accessories  are  described  and  shown  in  detail.-   1    S. 

tap  Wheat,  Brewers'  Grain*,  Fish  Chtano,and  other 
s  .no,..  1  Impts.  in  Apparatus  for.  J.  C.  W. 
Stanley,  West  Kensington,  and  A.  \v.  Maxwell,  Leo, 
K.nt.'    Bog.  Pat  B321,  March  31,  1897. 

Tin  drier  consists  ol  alongnarrov,  vessel  having  a  rounded 
bottom,  heated   bj  direct   fire  or  bj  steam.     It  is  provided 

with  a  longitudinal  rotating  shaft,  dipping  into  the  man  rials 
to  be  dried,  and  provided  with  a  worm  divided  up  into 
.  in.  -.  Jets  are  provided  foi  di  livering compn  ssed 
air  into  the  mass  under  treatment,  while  thi  vapour  pro 
duceil  is  coi  reniently  withdrawn  from  the  top  bj  means  ,,t' 
steam  ejectors  in  the  exit  pipes.  \  double  drier  is  also 
shown,   in  which    the  materials   circulate   backwards   and 

forwards    through    the  double    \ I.    during   treatment, 

.,1  of  tra\.  lling  onlj  one  length  of  ihe  Ms-.  I,  as  in  the 
single  I. .mi       1.    - 

I       niij  and  11  ashin    '  I  F.  J.  I  lollin, 

in  .1,  i  len  .  Pat.  I0,9f 

A  vxani  u   coin  inn  is  provided  at  the  top  with  a  series  of 
distributing    oi    spraying  jets  for  the  washing  liquid,  a:  1 

with  ■  side  opening  foi  thi  i  the  gas  to  be  > Ii  d 

and  washed      rbenain  space  ol   the  column  has  vertical 

tubes  hading  llom  a  top  plate    jil-t    below   the  gas  Inht  to   a 

bottom  pi. ii,.     '1 1 1  r.  i  ■  lubes  prsses  downwards  the 

mixture  oi  gas  and  liquid,  while  an  on,,  'I em  circulates  the 

ling  liquid,  entering  below  and  leaving  at  the  top,     The 

.is    in    a  lower    spice,    but    Wiore    reaching    thi 


Artificial   Zee,    Impts.    in    the   Manufacture   of.      Mn 
d'l  Ismond,  Rue  Louis  le  Grand,  Paris.     Eng.  Pat.  30,089, 
Dec  18,  1897. 

The  process  of  manufacture  , si-ts  in  freezing  successive 

layers  of  water  in  a  tank,  by  the  ]  tuts  of  cold 

air  through  tubes  or  conduits  traversing  the  mass  of  water 
and  communicating  at  the  bottom  with  a  cold-air  main,  the 
conduits  being  raised  after  the  congelation  of  the  first  layer 
of  water,  for  effecting  the  congelation,  in  turn,  of  a  super- 
adjacent  layer,  and  so  on.  The  conduits  are  placed  closer 
ther  near  the  walls  of  the  structure,  to  effect  a  more 
rapid  congelation  thereat,  and  strengthen  the  walls  by  the 
iee  formed.  Alter  the  formation  of  each  layer  of  ice,  and 
before  moving  the  conduits  to  form  the  next  layer,  a 
current  of  hot  air  is  passed  through  them,  to  detach 
them  from  the  adjacent  ice.  By  this  method  the  i 
first  formed  in  a  series  of  hollow  chambers  filled  with 
water,  this  contained  water  being  totally  congealed  in  the 
lower  layers  of  chambers,  whilst  the  upper  layers  of 
chambers  arc  in  the  earlier  stages  of  formation.  At  the 
Surface  of  each  layer  a  number  of  perforated  plugs  ar. 
employed,  to  permit  the  escape  of  the  water  expelled  from 
the  ice  chambers  dining  the  congelation  of  the  water 
remaining  therein.  In  another  arrangement,  a  tank  or 
building  is  employe  l,  which  is  traversed  by  a  scries  of 
removable  air  conduits,  for  the  introduction  of  cold  air  to 
freeze  the  surrounding  water,  and  of  warm  air  to  detach 
them  from  the  blcck  of  ice  so  formed.  -  |[.  A. 


II.-FUEL.  GAS,  AND  LIGHT. 

Glow  Lamps;   Temperature  of  thi  Filament, 
P.Janet.    Comptes  Rend.  126,  [10],  784— 786. 

ISv  measuring  the  change  of  resistanceof  the  filament  with 
varying  difference  of  potential  between  its  terminals,  and 
then,  by  BDecial  arrangements,  measuring  the  resistance  al 
closet)  sui  rants  during  the  cooling  ot  the  fila- 

ment after  switching  off  the  current,  the  authors  arrive  at 
the  amount  of  heal  lost  during  cooling.  From  this,  the 
mass  of  the  filament,  and  the  specific  heat  of  carbon,  the 
temperature  can  be  calculated.  lour  65-voIt  10-candle 
lamps  gave  respective!)  1,720     i  ■  10°,  and  1,620  I 

These  figures  approach  thai  (l,80u  t  I  ol  Le  <  hatelier, 
whose  lamps  were  probably   pushed    farther   than   those  of 

the  authors,  ;is  indicated  by  the  lower  ratio  of  resistance 
hot  to  resistance  cold,  which  he  obtained. — I.   C.  D. 

I     lulene,  Inconveniences  of '.     Josel  Vertese      i  hem  . 
21,  174. 

Tin  author  has  been  able  to  stud)  the  use  of  acetylene  on  a 
large  scale  at    the   central  station  of  the  town   of    Viszprim 

(Hung. m  i.      Ili  ill)     i tains    uneombined 

carbon,  which  is  carried  in  the  form  of  fine  dust  into  the  p 
and  with  the  water  of  condensation  foi  ructions  in 

them.  Intheor)  1,000  grms.  of  carbide  should  yield  160  litres 
oi  acet)  hue  ;  the  continental  works  guarantee  onl)  300,  and 
practice  shows  that  280 — 291)  is  the  general  yield.  Besides 
free  carbon,  the  catbide  contains  metallic  compounds  of 

Sulphur,    phosphorus,   and    nitrogen,    and    consequently    the 

acet)  lene  evolved  contains  lis.  phosphuretted  hydrogen  and 
ammonia,  the  impurities  reaching  3— 4  per  cent.  Acetylene 
ought  to  1  in  the  same  uat    as  coal-gas.  and  until 

It   realised    it  cannot  make  much    proj  an  illu- 

minating agent  The  burning  of  unpurified  ncctylene  in 
closed    rooms   is   tlan  health,  tie  most  dangerous 

impurit)  being  phosphoretted  hydrogen,  ['here  is  no  doubt 
that  some  of  the  so  called  spontaneous  explosions  have 
been  caused  b)  the  ignition  al  the  temperature 

ting  in   the  'I  he   woi  si    inci  .r  •  met  i  • 

I  lene  is  the  "  smoking  of  the  flame."     Tbi  best  but 

those   with    .<  —  12  small   flames,    as  each  flame    lias 
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a  separate"  atmosphere  ;  even  with  these,  smoking  sets  in 
after  200 — 300  hours  burning.  The  cause  is  the  decom- 
position of  the  acetylene  by  the  heat  of  the  burner  ;  the 
carbon  deposits  in  the  narrow  opening  of  the  burner  and 
the  flame  begins  to  smoke.  Sometimes  an  oily  liquid  is 
formed  in  the  burner,  probably  a  hydrocarbon  formed  by 
polymerisation  of  the  acetylene. 

Much  work  is  required  before  all  the  defects  specified  are 
overcome ;  the  main  conclusion,  however,  is  that  it  is  absurd 
to  attempt  to  produce  acetylene  without  proper  purifving 
plant.  -  J.  T.  W. 

Natural  Gas  and  Oil  Gas  in  the  United  States.     Engineer, 
1898,  85,  308. 

In  the  United  States  both  natural  gas  and  oil  gas  are  used 
as  substitutes  for  producer  gas  in  steel-melting  furnaces, 
heating  furnaces,  and  boilers.  In  the  Pittsburgh  district 
natural  gas  is  piped  from  a  distance  of  100  miles.  It  costs 
5d.  per  1,000  cb.  ft.,  and  requires  no  re-generating.  It 
contains  92-6  per  cent,  by  volume  of  methane,  and  pos- 
sesses about  seven  and  a  half  times  the  calorific  value  of 
producer  gas.  At  present  prices  there  is  no  advantage  in 
using  one  over  the  other,  but  natural  gas  tends  to  become 
dearer.  Where  crude  oil  is  used  instead  of  producer  gas,  it 
is  blown  in,  and  at  the  same  time  vaporised  by  a  steam  jet 
through  the  gas  port.  The  air  only  is  re-generated.  About 
400  lb.  of  oil  are  used  per  ton  of  ingots,  as  compared  with 
about  980  lb.  of  coal  in  the  producers.  The  oil  has  about 
25  per  cent,  more  calorific  value  than  Welsh  coal.  Whether 
or  not  it  pays  to  burn  it,  says  Mr.  A.  P.  Head,  depends  on 
the  local  conditions  and  the  price  of  the  oil,  which  latter, 
like  innumerable  other  articles  of  common  use.  is  net 
regulated  in  America  entirely  by  the  balance  of  supply  and 
demand,  but  rather  on  the  measure  of  success  which  attends 
the  efforts  of  the  combination  which  is  so  fortunate  as  to 
control  it. 

Chimney  Smoke,  Colorimctric,  Determination  of  Density  of. 
P.  Fritzsche.     Zeits.  Anal.  ('hem.  37,  [2],  92. 

See  under  XXIII.,  page  377. 

Prussian  Blue  in  Spent  Gas  Purifying  Material  [O.rirfe], 
Determination  of.  Lubberger.  J.  fiir  Gasbeleuchtung, 
1898,41,  [8],  124. 

See  under  XXIII.,  page  382. 

Incandescence  Mantles  of  Commerce,  Analysis  of. 
E.  Hint/.     Zeits.  Anal.  Chem.  37,  [2],  94. 

See  under  XXIII.,  page  378. 

Calcium  Carbide,  Analysis  of.     H.  Bamberger.     Zeits.  f. 
angew.  Chem.  1898,  [9],  196. 

See  under  XXIII.,  page  382. 

PATENTS. 

Cooling  and  Washing  Gases,  Apparatus  for.  F.  J.  ColliD, 
Dortmund,  Germany.     Eng.  Pat.  10,988",  May  3,  1897. 

See  under  I.,  page  336. 

[Incandescence],  Liglding  and  Heating  by  Means  of  Gas, 
Mineral  Oil,  and  the  tike  :  Impts.  in  and  relating  to. 
P.  G.  de  Schodt,  Brussels.  Eng.  Pat.  1252,  Jan.  16, 
1897. 
This  system  includes  (1)  the  gas-compressing  apparatus, 
(2)  the  suction  and  mixing  device,  (3)  the  burner,  and  can 
be  used  either  with  coal-gas  or  "  a  draught  of  air  saturated 
in  the  cold  state  with  mineral  oil."  The  gas  compressor 
comprises  double-acting  bellows,  which  receive  their  alter- 
nate upward  and  downward  strokes  from  a  piston,  upon  the 
opposite  sides  of  which,  through  a  four-way  cock,  the 
operating  fluid  (water,  liquefied  CO.z,  steam,  &c.)  succes- 
sively acts.  The  cock  is  reversed  at  the  end  of  each  stroke 
by  the  fall  of  an  oscillating  weighted  arm,  connected  by  a 
rack  and  pinion  with  the  piston  rod.  By  this  means  a 
pressure  of  100  to  150  mm.  of  water  is  obtained.  The  air 
suction   aud   mixing    device   on   the    Bunsen   principle    is 


situated  at  the  base  of  the  burner.  It  consists  of  the  usual 
conical  injector  nozzle,  which  projects  into  a  small  cham- 
ber which  is  perforated  round  the  nozzle  with  air  inlets. 
The  upper  part  of  the  chamber,  which  leads  to  the  burner, 
is  constructed  with  a  "  parabolic  surface  "  (roughly  resem- 
bling the  interior  surface  of  the  *■  shoulder  "  of  an  ordinary 
bottle),  and  part  of  the  upward  current  of  gas  and  air,  on 
encountering  the  parabolic  surface,  "  is  thrown  back  to 
the  focus  of  the  parabola,  the  said  focus  being  centrally 
situated  within  the  gaseous  column  issuing  from  the 
injector."  This  backward  eddy  promotes  the  mixture  of 
the  gas  and  air.  Concentrically  with  the  injector  and 
chamber  rises  the  burner  tube,  which  consists  of  a  gently 
converging  truncated  cone  connected  by  a  non-conducting 
ring  with  an  inverted  truncated  cone,  which  diverges 
gradually  to  the  burner  mouth,  the  latter  being  surrounded 
by  an  asbestos  washer  and  capped  with  wire  gauze.  For 
street  lighting,  with  gas  at  its  normal  pressure,  the  air  supply 
to  the  mixing  device  is  converted  into  a  strong  upward 
current  by  "a  tubular  regenerator  heated  by  the  products 
of  combustion  of  an  independent  flame,"  thi-  arrangement 
being  situated  in  the  base  of  the  lamp  post. — H.  B. 

Incandescence  Bodies  for  Illuminating  Purposes,  Impts. 
in  the  Manufacture  of.  Gustave  Leon  Albert  Count  de 
Hamel  de  Manin,  South  Kensington.  Eng.  Pat.  5817, 
-March  4,  1897. 

The  fabric  is  to  be  impregnated  "with  an  aqueous  solu- 
tion or  thin  paste  of  a  mixture  of  chloride  of  lime  or  salt 
of  calcium  with  caustic  soda  or  other  alkali,"  then  dried 
and  burnt  off  as  usual.  Sixteen  prescriptions  are  given  and 
claimed,  such  as  "  hydrated  or  crude  powdered  lime, 
1  part ;  precipitated  chalk,  1  part ;  solution  of  chloride  of 
lime,  4  parts;  oxide  of  magnesia,  1  part;  caustic  potash 
to  saturate  ;  hydrochloric  acid  to  suit  consistency."  "  The 
addition  of  methylated  spirit  to  all  the  above  solutions 
appears  to  be  beneficial." — H.  B. 

Liquid  Hydrocarbons,  Impts.  in  or  relating  to  the  Burning 
of.  H.  C.  Capel,  Middlesex,  and  T.  Clarkson,  Surrey. 
Eng.  Pat.  5978,  March  G,  1897. 

The  arrangement  is  of  the  type  comprising  an  oil  reservoir, 
vaporiser,  and  air-mixing  chamber.  The  reservoir  is  closed, 
is  fitted  with  a  pressure-gauge  and  safety-valve,  and  is  only 
partly  filled  with  oil,  the  enclosed  air  being  kept  under 
pressure.  To  facilitate  the  preliminary  heating  of  the 
vaporiser  and  mixing  chamber,  there  is  placed  beside  each, 
an  oblong  metal  box  packed  with  sheets  of  asbestos  mill- 
board or  equivalent  material,  the  edges  of  which,  projecting 
slightly  above  the  box,  form  a  wick-burner.  At  one  side  of 
the  box  is  a  nozzle  so  arranged  that  air  may  be  blown 
through  it  (from  the  compressed  air  in  the  reservoir)  across 
the  wick,  eo  that  when  some  oil  is  poured  upon  the  wick, 
the  oil  lighted,  and  the  blast  turned  on,  the  blow-pipe  flame 
produced,  quickly  heats  the  vaporiser  or  mixing  chamber 
respectively.  Underneath  the  jet  from  which  the  vaporised 
oil  is  injected  into  the  air-mixing  chamber,  is  arranged  a 
drip  receptacle  leading  to  a  pump,  and  there  is  claimed,  "  in 
an  oil  or  similar  burner,  returning  the  condensed  vapour 
to  the  reservoir  by  the  same  pump  which  maintains  the  air- 
pressure  therein."  There  is  also  claimed  an  openwork  grid, 
consisting  of  a  series  of  straight  and  corrugated  metal  strips 
arranged  side  by  side,  the  grid  being  fixed  on  the  top  of  the 
mixing  chamber,  to  prevent  the  flame  from  striking  back 
into  the  chamber.  The  complete  apparatus,  and  the  various 
combinations  of  parts,  are  claimed. — H.  B. 

Coke,  Impts.  in  the  Manufacture  of,  and  in  Apparatus  and 
Appliances  connected  therewith.  P.  Muschamp,  Barns- 
ley,  and  S.  Burridge,  Sheffield.  Eng.  Pat.  6404,  March 
11,  1897. 

The  coke  is  discharged  from  the  retorts  into  a  (preferably 
movable)  cooling  chamber  surrounded  by  a  water-jacket,  and 
the  radiant  heat  converts  part  of  the  water  into  steam,  which 
is  then  admitted  into  the  interior  of  the  chamber  and  com- 
pletes the  cooling  of  the  coke  to  a  suitable  temperature  for 
discharging.  The  evolved  steam  may  also  be  utilised  for 
propelliog  the  chamber,  or  for  working  the  discharging 
appliances. — C.  S. 
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descenct    G       I       •  ■"],  Impts.  in   Bunsen   Bun 
dally  adapted  far     3.  Moeller,  Westminster.     Kng. 
I'ut.  8775,  March  15,  1897. 
In  the  improved  burner  claimed  there  :ire  three   concentric 
.  the  innermost  tobe,  resembling  in  f> ti:i  the  usual 
laboratory    Bunseu   burner,  having  air-inlets  at    it-   base; 
u  short  tube  closed  at  it-  top,  inverted  overand  surrounding 
the  lir-t,  to  thai  the  mixture  of  gas  and  air.  on  ascending 
tli.-   tirst  or   innermost  tube,  is  deflected  at  it-   top,   and 
end  the  annular  Bpacc.    Thi  then 

passing  outwards  through  slits  in  the  lower  part  of  the 
abort  lube,  ascends  an  annular  space  within  the  outermost 
tul,.'  t..  the  opening  of  thi-  tube  at  the  top,  which  is 
furnished  with  wire  gauze,  mantle  support,  &c. — 11.  11. 

<  -    Manet  adapted  for  me  fill'  Fuel,  Imptt.  m 

Production  of.    Count  A.  R.  De  Micheronx,  Marseilles. 
I 'at.  7178,  March  19,  1897. 

To  reduce  tin-  quantity  of  sulphur  ami  smoke,  whilst  ta- 
ring tli.-  calorific  i  oped  during  the  combustion, 
the  inventor  prepares  a  mixture  of  liquid  or  soli.l  fatty 
acids  '  ■-.  margaric,  &c),  2—18  per 
■  ■.tit.;  ami  hydrocarbons,  92—82  per  cut. ;  bi  ated  together 
and  incorporated  with  finelj  powdered  and  dried  protoxide 
of  iron,  2  at.;  and  dolomite,  2 — 6  per  cut 
well  as  6— 12  pel  or  other  alkaline  substance, 
thr  whole  being  stirr.-.l  until  cool.  The  product  is  mixed 
with  thr  fuel  to  be  improved,  which  ha-  previously 
been  dried  ami  crushed,  the  proportion  of  th  first-named 
takei  from  I  to  20  per  cent,  according  to  the 
reqnii  [i                          Bj  anal}  sis. 

Tin-   functi the  iron   oxide   i-    lo  absorb   sulphur, 

whilst  the  dolomite  and  alkali  act  as  a  deodorant   and  pre- 
vent, .r  ..I'  smoke.    The  resulting  fuel   maybe  compressed 
into   briquettes,  along   with   S — 10   per  cent.   ..i   coal    tar, 
•  ir  shale,  and  protected  by  a  coating  of  sodium 
ate.    i    S. 

/.'. .'  iris,    Tnt  a  wd,  /  //.  ating.      A. 

Forreti   B  Derbyshire.     Eng.  Pat.  9315,  April  18, 

l-:.7 

l'.  extending  th.-  front  of  the  furnace  2  ft.  beyond  the  front 
of  th.-  retorts,  the  fui  i 

drawn  from  the  latter,  ami  delivered  through  an  aperture 
in  th.-  rover  plate,  thus  saving  a  large  amounl  of  heal  other- 
wise lost.  The  air  supply  i-  taken  up  the  front,  ami  i  titer- 
the  furnace  near  the  top. —  <'•  S. 

,    •  /.'  for    Combustible    [Hydrocarbon] 

Vapours,    .  I»    Impt.    in.    .1.    S.    Bickfbrd,    Camborne. 
10,  1897. 

i  a  space  in  th.-  upper  part  of  a  block,  which  i-  supplied 
with  oil  from  any  suitable  reservoir,  there  proji  '-  a  pipe, 
having  a  slight  slope  upwards  from  the  horizontal;  it 
raporising  chamber,  and  from  its  end  descends  a 
pipe  oi  lead  off  the  vapours.  The  latter  pipe  is  bent  hark 
.it  right  angles  and  forms  a  jet,  which  is  directed  into  the 
middle  one  of  three  nearly  horizontal  parallel  pi| 
of  win.  hat  its  farther  end  communicates  with  a  chamber 
within  the  lower  part  of  the  block.    The  two  side  pipes  are 

1    at     their   free   ,  iris,    hot     are    perforated   along    their 

upper  parts.      Univ.-  Ihese  three  pipes  is  Bupporti 

sheet  of  wire  network,     ii  vapours  entering  the 

die  pipes,  di  .  the  combustible  mixture  pi 

into  the   block  chamber  and    b  the  side   tubes, 

ing  thr  .ugh  the  perforations,  mixing  « ith  more  air.  ami 
finally  burns  at  (work.     The  burner  is  claimed. 

-II    B 

(Pi         I  and   '  ik,r 

Furna          N         '!■  '    Utilising,     k    Q.  Sh 

Grantham,  and   J.    W,  Broadhead,    I  lliml.     Eng.    Pat. 

.  May  1,1 

'I'm  inventors  |  the  waste  heat  of  foi 

■  i  in   mixing  these  with  air  ami  passing  them  through 
a  second   prodnoer,  whereby  the  carbon  dioxide  ia  r. ■■; 
to  monoxide,  which  In  turn  is  oxidised   bj  the  seconder] 
-upplv  of  air.    The  admission  of   the   waste  gas  and   air 
supplies  may  he  adjusted  according  t..  the  requtremei  I 


each  particular  case,  and  it  is  claimed  that  the  r.  up  ration 
may  he  continued  through  a  series  of  producers  until  the 
gases  li,-r. mi-  inert  through  tin-  accumulation  of  nitrogen, 
sulphur  oxides,  &c. — ('.  S. 

Oil-Burners  for  the  Production  of  Non-Luminous  Flame; 
especially  for  Heating  Incandescent  Bodies;  Impts.  in. 
M.  Graetx,  Berlin.     Eng.  Pat.  15,317,  June  Jo,  Is;.;. 

IxPROVKia  \i-  in  lamps  of  the  tv|  e  described  in  patenl 
Eng.  Pat.  2295  of  1897  (this  Journal,  ls'.is.im.     The  first 
i   is,  •' In   an  oil-burner  for  the   production  of  a  non- 
luminons   Ham.-,   the  combination  of  th..   two   concentric 
wick-tubes,  the  inner  of  which  I  at  or  near  its 

upper  end,  of  a  spreading  disc  baviug  a  downwardly  bent 
rim  and  apertur.s  in  said  rim,  a  cap  surrouuding  the  miter 
wick-tube,  ami  terminating  at  about  the  height  of  the  lower 
■  I    said  spre.uiM  1  another  cap  surrouuding 

sai.l    lir-t  cap.  ami   term  naling    at  about  the    height   of    the 

lateral   apertures  of   th.-   said   spreading  .lis.-."    Openings 

are  provided    at   the  bases  of  the   two   rap-    to   a. laut  air  to 
the  annular  channel  between  the  two  ca|  s.  and  t"  the  space 
n  the  mantle  ami  tin-  glass  chimney.      11.  B. 

Furl,  such  as  i '.. //.  impts.  in  or  connected  with  ~h.  Com* 
//   oft    and    Apparatus    therefor.      E.    Poll 
Budapest,  Hungary.     Kng.  l'at.  16,722,  July  II,  1897. 
To  nullify   th.-  injurious  action  of  the  sulphur  compounds 
produce. 1  in  the  combustion  of  fuel  containing  that  body, 
the  inventor  proposes  to  introdu  l  ..r  suspended 

CaUStic    lime,  il    ..ill.  r   !>  l-e.    Ill    I  ...  I  \otl| 

the  oxidising  and  reducing  pan-  ..f  the  flame,  and  therefore 
before  the   heated   gasi  -  of  the  furnace  reach  the  i  bjeot  t.. 
be  heated.     Bj  this  means  il  is  claimed  that  the  sulphur  is 
combined  and  rendered  innocuous  ;  that  any  excess  of  water 
in   the   Bpray   is   convene. 1   into   water-gas,  and   that    the 
presence  of  moisture  in  the  upper  pan  of  the  fun 
the  cuinliiistii.il  of  the  smaller  particles  of  coal  in  the  fuel. 
I  he   lime   liquoi  is  delivered   from  a  reservoir  tin   ugh  ■ 
pipe  and  is  sprayed  by  a  steam  jet,  bo  as  t.i  have  a  temp 
tin.    ..I   from   To   C.  to  boiling-poinl  as  it  issues   from 
noxxli      I 

Gat  Producers,  Impts.  in.     B.  Talbol  Pa.,  ami 

\V.   B.  Hughes,    Wissahickon,    Pa.,    I  .8  \.'    Eng,    l'at. 
'.  N.o.  22, 

This  invention  relates  i ,  gas  pi  aerating  carbon 

monoxide  from  ithcr  fuel,  in  a  furnace  havi 

.[•ply. 
>(  the  improvements  relates  to  the  simplification  of 
the '.  i   th.- ash  hopper,  ami  another  to  the  dis- 

integration bj  applies  ng. 

The  ]o«.-r  portion  01  the  producer  is  preferablj 
i  in  diameter  than  the  upper  part,  so  that  pokers  om 
be  introdu  b  the  flange  thus  formed  between  the 

two  halves  of  th.-  apparatus,  such  pokers  being  movabln  in 
all  directions,  ami  worked  cither  by  hand  or  by  mechanical 
appliances,  Or,  again,  th.-  lower  portion  of  the  furnace 
I..-  mule  to  revolve  whilst  the  upper  portion  is 
■  11 1 in  -.  and  in  this  case  th.-  pokers  merely  suing 
p.  or  from  th.-  centre,  the  breaking  of  the  clinker  being 
caused  bj  its  impact  against  the  pokers  as  the  furnace 
revolve-. 

dips  into  a  water-seal,  through  which 
proj.  pipe  for  the    supply  of  air  to    the  fuel  ; 

l.ut  the  nppi  i    put  of  the  hopper  is  exposed   to  the  air  in 

i. tiler  to  . -""I  down  the  ashes  before  thej  reach  the  water, 
ami    in  thi-  manner  tu    prevent  the    formal  !    an  ei 

of  steam,  which  would  lowet  th.  "f  the  furuaoe. 

Where  the    Iiiuarr    revolvi  rapers    on    the  ash  box 

ii  the  nshi  I  in  the  seal  pit    ,  ■■•  their  removal 

bj  a  conveyor  proi  ided  fo(  thai  purpose. 

■  the  Invention  are    thi  of  pipes 

For  tin-  deliver)  of  steam  ..r  water  in  order  to  softei  the 
clinker  and  ash  on  the  hearth-plate  before  removal ;  ami 
the  extension  downwards  .>f  the  fuel  in  the 

upper   pari  below  'he  junction  nf  the 

fixed  and   movable  puts,  the  result  being  the 
a  1  irge  quantity  ofunignited  fuel  ah  >ve  the  hoi  zone,  which 
fuel  .  Icher  and  prev    tor  of  waste,  -  i '.  S. 
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Gas,  Inflammable,  and  Composition  to  be  used  therein  ; 
Process  and  Apparatus  for  the  Manufacture  of.  G.  W. 
Lee,  F.  Elliott,  and  G.  Tatham,  Sydney,  N.S.'W.  Eng. 
Pat.  30,689,  Dec.  28,  1897. 

In  this  process  air  is  saturated  with  moisture  and  then 
passed  through  a  chamber  containing  porous  material, 
such  as  wood  shavings  impregnated  with  equal  parts  of 
ether  and  citronella  oil  and  four  parts  of  water,  the  result- 
ing gas  being  mixed  by  deflecting  its  course  with  a 
number  of  baffles,  and  discharged  into  a  gasometer  or  main. 
The  saturator  consists  of  a  horizontal  cylinder,  rather  more 
than  half  full  of  water,  in  which  is  rotated  a  second  cylinder, 
divided  by  a  number  of  longitudinal  vanes,  and  perforated 
at  the  ends  witli  apertures  through  which  air  is  alternately 
drawn  in  and  expelled  during  the  rotation,  by  which  means 
saturation  with  water  vapour  is  produced. 

The  gas  is  highly  illuminating,  and  may  also  be  employed 
for  heating  purposes  if  mixed  with  air. — ('.  S. 

Combustible  Liquids  intended  for  Lighting  or  Heatinq 
Purposes,  Process  of  Producing  Pressure  in  Vessels  or 
Receptacles  containing.  H.  H.  Lake,  Loudon.  Erom 
La  Cic.  Contiuentale  dTncandesceuce  et  du  Chauffage, 
Brussels.     Eng.  Pat.  1517,  Jan.  19,  1898. 

The  air  contained  in  a  closed  reservoir  is  subjected  to  the 
pressure  of  a  column  of  liquid  {e.g.,  water)  contained  in  a 
vertical  tube  forming  the  outlet  of  a  wide  shallow  vessel  and 
reaching  nearly  to  the  bottom  of  the  air  chamber.  This 
pressure  is  then  transmitted  through  pipes  to  the  lamps,  &e. 
containing  the  combustible  liquid,  and  is  there  applied  to 
the  surface  of  the  latter,  which  is  consequently  forced  up 
into  the  burners  through  suitable  conduits. — C.  S. 

Electric  Furnaces  [for  Carbides,  $■<;.],  Impts.  tn.  C.  S. 
Bradley,  Avon,  State  of  New  York,  U.S.A.  Eng.  Pat. 
27,888,  Nov.  26,  1897. 

"  For  the  reduction  or  formation  of  refractory  materials. 
The  object  of  the  invention  is  to  permit  a  continuous  ami 
uninterrupted  operation  of  the  furnace  and  withdrawal  cf 
the  product,  and  to  protect  said  product  from  the  action  of 
the  air  when  at  a  high  temperature.  The  furnace  is  espe- 
cially designed  for  employment  in  the  manufacture  of 
metallic  carbides.  It  comprises  a  receptacle  for  the  charge 
to  be  operated  upon,  in  which  is  inserted  an  electrode,  means 
being  provided  for  continuously  moving  tie  receptacle  with 
relation  to  the  electrode  so  as  to  bring  fresh  portions  of 
material  under  the  action  of  the  electric  current."  "  Solid 
carbide  of  calcium  is  a  conductor  of  electricity,  and  the 
copper  plugs  make  a  good  contact  with  the  same."  Other 
details  are  supplied.  Claim  7  is  :  "  An  electric  furnace 
comprising  a  rotary  wheel  turning  on  a  horizontal  axis, 
removable  rim-sections  forming  a  receptacle  for  a  charge 
over  an  arc  of  the  wheel,  a  current  leading  electrode  con- 
necting with  one  pole  of  an  electric  generator,  conducting 
plugs  in  the  wall  of  the  wheel-rim  projecting  into  the  recep- 
tacle space,  and  a  commutator  for  cutting  the  plucs 
successively  into  circuit." — J.  C.  B. 

Calcium  Carbide,  Impts.  in  Furnaces  for  the  Manufacture 
of,  or  the  like.  T.  Keene,  Birkenhead.  Eng.  Pat.  6618 
March  13,  1897. 

The  furnace  is  provided  with  an  outer  easing,  the  inner 
chamber  consisting  of  a  series  of  truncated  cones  placed 
with  their  narrow  ends  downwards,  and  united  by  perforated 
walls,  so  that  the  hot  gases  in  rising,  heat  the  descending 
charge.  The  cones  are  placed  vertically,  or  nearly  so,  over 
the  electrodes  off  which  their  sloping  sides  take  part  of  the 
weight  of  the  charge,  the  descent  of  which  is  regulated  by  a 
central,  hollow,  perforated  shaft,  adapted  to  be  rotated  and 
moved  vertically. — G.  H.  R. 

Calcium    Carbide,  Impts.   in    the   Art  of   Producing.     J. 
Leede,  Minneapolis,  U.S.A.     Eng.  Pat.  32,  Jan.  1,  1898.  ' 

Quicklime  is  stirred  into  about  an  equal  weight  of  melted 
coal-tar  pitch,  and  the  resulting  mass  is  heated  in  an 
ordinary  retort  furnace.     The  hard,  coke-like  product  thus 


obtained  is  ground,  "and  then  intensely  heated  by 
electricity  or  otherwise,"  to  obtain  crystallised  calcium 
carbide. — E.  S. 

Acetylene    Gas    Lamp.      F.    H.    Smith,    Dunblane,   N.B. 
Eng.  Pat.  4790,  Feb.  23,  1897. 

The  generator  is  below  the  lamp,  and  constructed  as  part 
of  it.  It  consists  of  two  separable  chambers,  the  upper  of 
which  contains  water,  which  drips  from  a  valve,  which 
I  closes  when  the  pressure  of  gas  exceeds  that  of  the  water, 
on  to  calcium  carbide  in  the  lower  chamber. — J.  A.  B. 

Acetulene  Gas,  Impts.  in  Apparatus  for  the  Manufacture 
of.  G.  Baldwin,  West  Dulwich,  Surrey,  formerly  of 
Holloway,  London,  and  C.  Crastin,  Holloway,  London. 
Eug.  Pat.  5445,  March  1,  1897. 

A  closed  water  tank  with  gasholder  communicates  with 
an  overhead  cistern,  aul  supplies  water  to  a  generator 
containing  carbide  in  baskets.  The  gas  generated,  passes 
into  the  upper  part  of  the  combined  water  tank  and  gas- 
holder, and  thence  to  the  burners,  but  if  the  production 
exceed  the  consumption,  it  depresses  the  level  of  the  water 
in  the  tank  below  the  feed-pipe  to  the  generator,  and  thus 
cuts  on"  the  supply  of  water  to  the  carbide.  A  float  on  the 
water  in  the  tank  falls  with  the  level  of  the  water,  and 
closes  valves  on  the  water  and  gas  pipes  shortly  after  the 
supply  of  water  to  the  generator  is  cut  off,  and  any  after- 
pi  Eduction  of  gas  must  thereafter  pa;s  out  at  the  bottom  of 
the  generator,  and  carry  with  it  any  water  remaining  in  the 
latter,  (i euerators  in  duplicate,  waste  and  relief  cocks,  an 
electric  signal,  and  numerous  accessories  and  parts  are 
described  in  detail.— J.  A    B, 

Acetylene,  Impts.  in  or  relating  to  the  Manufacture  of. 
W.  VV.  Strode  and  G.  H.  White,  both  of  (  Isnaburgh 
Street,  Middlesex.     Eng.  Pat.  6058,  March  18,  1S97. 

The  displacement  of  the  bell  of  a  gasholder  increases  as 

the  bell  sinks,  owing  to  increasing  thickness  of  the  walls 
of  the  bell.  The  displacement  regulates  the  supply  of 
water  to  carbide  arranged  on  trays  in  generating  vessels,  so 
that  the  supply  of  water  increases  with  the  consumption 
of  gas  and  consequent  depression  of  the  bell,  and  there- 
upon the  production  of  gas  is  increased.  The  gas  is 
purified  by  passage  through  water,  sawdust,  oxide  of  iron, 
and  powdered  charcoal.  A  regulating  tank  and  feed  tank 
are  attached  to  the  tank  of  the  gasholder. — J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  in.  T.  and  J.Lyons 
and  J.  Pearson,  all  of  Blackburn.  Eng.  Pat.  7043, 
March  18,  1897. 

Two  bell  gasholders  are  used  in  turn.  In  the  crown  of 
each  is  a  hole,  through  which  passes  a  cylinder  containing 
a  perforated  carbide  container.  The  cylinder  is  supported 
from  the  flanged  cover  of  the  hole  in  the  .town  of  the  bell 
by  means  of  a  spindle,  bosses  on  which  screw,  with  right- 
handed  thread,  into  one  end  of  the  cylinder,  and  with  a 
left-handed  thread  into  the  other.  The  container  is  charged 
with  carbide,  the  cover  of  the  cylinder  screwed  down,  and 
then,  by  turning  the  spindle,  the  cylinder  is  liberated  and 
drops  on  to  a  stop,  whereupon  water  gains  access  to  the 
carbide  through  the  hole  in  the  lower  end  of  the  cylinder. 
The  device  is  intended  to  facilitate  opening  and  re-charging 
the  containers  when  in  situ. — J.  A.  B. 

Acetylene  Generators,  Impts.  in  or  relating  to.     J.  G.  A. 

Kitchen,  Manchester.  Eng.  Pat.  7918,  March  27,  1897. 
Wvteu  is  poured  in  up  to  a  certain  level  in  a  vessel, 
which  has  a  flexible  base,  and  a  perforated  carbide  container 
is  placed  therein,  so  that  it  dips  to  a  small  extent  into 
the  water.  A  burner  is  attached  to  the  top  of  the  vessel. 
If  the  consumption  of  acetylene  be  less  than  the  production, 
the  pressure  of  the  gas  within  the  vessel  distends  its 
flexible  base,  and  the  level  of  the  water  is  lowered  below 
the  bottom  of  the  carbide  container,  generation  of  gas 
ceasing  until  the  pressure  is  reduced.  lu  the  event  of  the 
apparatus  being  upset,  a  shield  prevents  the  water  flowing 
on  to  the  carbide. — J.  A .  B. 
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Acetgleni  t. '.,-.  Lamp  or  Generator.     I".  II    Smith, 
Dunblane,  N.B.    Eng.  Pat.  7929,  March  27, 

Wii  from    tlie    upper    1"    (be     lower    <.f    two 

chamben   through  a    pipe   which    reaches    nearlj     to   the 

bottom  of  the  lower  chamber.     <  in  reaching  a  cerl 

in  the  lower  chamber,  the  water  flow-  through  a  slot  in  an 

upripht  pipe  Into  a  chamber  containing  carbide.     I  lie  :;as 

generate*!,  pafm  -   ii  lo  the  top  of  the  lower  w  iter  chamber, 

and,  unless  removed  therefrom  through  an  i 

water  he  upper  chamber,  and  interrupts  its  flow 

to  die  carbide  chamber. — I.  A.  Ii. 

Acetylene  Generators,  Jmpts.  in  and  relating  to.    J.  G     i 
Kitchen,  afanchi  -  March  31,  1897. 

i   by  a  spring  or  weight  on  to  a  grating, 
against  tin'  under  i- i ■  1  o  of  which  lies  the  frei  ick, 

which  passes  through  a  tube  into  water  in  a  lower  chamber, 
and    -  to   the  carbide.     The    gas    generated, 

passes  through  tin-  carbidi  to  an  exit  al  the  top  of  the 
apparatus.  The  wick  i-  raised  and  lowered  by  a  toothed 
wheel  and  a  spindle  extending  outside  tl 

—J.  A.  B. 

I  tglene  G  Tmpts.  in  Apparatus Jbr  Manufacturing. 
.1.  II.  I  ■  Huddersfi.  Id.  Bog  Pat  B551,  April  3, 
1R'J7. 

ordei   to  bring  a  second  generator  into  operation  when 

one  is  exhausted,  the   upper    end  of  tl  enerator  is 

with  the  lower  end  of  the  second,  so  thai  water 

Mow-  from  the  (ir-i  into  the  second,  and  the  generation  of 

gas  is  uninterrupted.— . I.   A.  I'.. 

Acetgleni   G  ■     '  ,  Impts.  in.     V.  IT.  Smith, 

Dunblane,  M:      Eng.  l'at.  15.7S  I,  July  2,  i  S97 

Two  carbide  containers  are  in  the  lower  of  two  chambers, 
the  tipper  of  which  supplies  water  to  the  lower  through  a 

pipe    reaching   nearly    to   the  bottom   of  the    latter.      In  the 

lower  ohamber  are  two  upright  pipes  baring  slots  at  the 
e  level,  and  ■  third  having  a  slot  at  a  higher  level. 
These  pipes  are  attached  to  three  ports  of  a  five-way  cock, 
tbeothei  two  ports  leading  to  thi  carbide  containers  The 
stem  ol  the  cocl  -"  thai  wl e  carbide  con- 
tainer is  in  c munication  with  one  of  the  pipes  having  a 

slot  at  the  lower  level,  and  is  supplied  with  water  thereby, 
the  ■  .ii,.  i  container  is  in  communication  with  the  pipe 
limine  a  si"!  it  a  higher  level,  so  that,  when  the  first  con- 
tainer i-  exhausted,  the  water  rises  to  the  upper  slot,  and 
passes  forthwith  to  tin  lee i  container.  The  gas  gene- 
rated pease  la  the  tippet  part  oi  the  lower  chamber,  and 
rols  the  level  of  the  water  therein.  -  J,  A.  Ii. 

[Acetgleni     I        '  Lamps,  Impts.  in.     F.  lihind, 

Bridgeport,    Connecticut,    U.S.A.      Bog.    Pat.  i 

Aug.  .it,  i B97.    (i  uder  Internal.  Convention.) 

Warn  is  supplied  to  i  mass  ol  ealcit arblde  from  an 

ndjiie.ni  reservoir  through  a  suitable  wick.     Various  n 

of  adjusting  or  throttling  the  wiek  in  order  to   control  the 

-uppli  of  «  r  ihed.  -  .1.    \.  ['. 

.1. .,'.,/. ...  Gat   Generators,  Impts.  in.    .1.  and  ...   Mflcke, 
both  of  Berlin.     Una   Pal  B0.687,  Dec  88,1897 

BAGS  01  drum-  «.f  finely  woven  fal.rie  are  partially  tilled 
with  calcium  carbidi  oed  in    the  generator.     I  he 

fasilj  reino\  d,  ami  cannot 
by  contact  »nh  the  metal  part-  ol    the  apparatus  it 
them.    The  watet  used  remains  clear.     It  i-  stated  that  the 
pt-  mi  produced  "  will  give  a  lipht   whloh  is  considerably 

in.. re  intense  and  white  than  hitherto  "—.I.  A.  H. 

Aoslflem  Burners,  Improved  Devici  in  connection  nilh, 
for  Preventing  tht  Formation  of  Soot.  K.  H.  J.  Bchfllke, 
Berlin      i  Jan   IS, 

\  om    or  plate  provided  with  an  opening    ..r  op. 
corresponding  to  the  outlet  or  outlet-  of  the  burner,  is 
ad  lo  the  latter,  so  that  it  i«  ■  short  distano    above 


it.  The  pas  burns  at  the  opening  in  the  disc,  and  therefore 
soot  does  not  form  on  the  burner. — J.  A.  B. 

■  a.    Gat    Generators,    Impts.   in.     E.  llournonville, 
jersey  City,  C.S.A.     Bog.  l'at.  1018,  Jan.  13,  IE 

A  .  losbd  tank  with  conical  base  terminating  in  a  valved 

waste  pipe,  has  a  si t,  by  which  carbide  is  fed  into  it,  and 

generates  j-'as,  which  escape-  through  a  purifying  box  in 
its  top  to  a  bell  gasholder,  which  floats  io  an  annular  seal 
surrounding  the  tank.  On  a  rod  attached  to  the  bell  is  a 
pawl,  which,  when  the  bell  desi  rly  to   its  lowest 

position,  engages  a  ratchet  wheel,  which,  by  suitable  "earing, 
revolves  through  one  segment  of  a  segmental  wheel.  . 

t  of  which  contains  carbide.  The  carbide  is  thus 
discharged  in  turn  from  each  pocket  of  the  wheel  into  the 
>  leading  to  the  generating  tank.  Carbide  coated  with 
oi!  i-  preferred  :  on  i;-  decomposition,  the  oil  forms  a  pro- 
tectiug  layer  on  the  surface  of  the  water  in  the  generating 
tank. — I.  A.  I!. 

/     Ji  Powder  for  the  Taking  of  Photographs  by  Artificial 
I  A.  Weiss,  Strassbnrg.     Eng.  Pat.  1126,  Jan.  14, 

189b. 

See  under  XXI.,  paye  874. 


III.-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Petroleum,  Export  of,  from  the  Caucasus  in  1  S'.n;,     < '.   II. 
Export,  19,  [50],  653. 

Aoooboiko  to  figures  supplied  by  the  Association  .i 
Naphtha  Producers  al  Baku,  the  total  i  sports  ol  petroleum 
(crude,  refined,  and  residuum)  from  Baku  -i-k 

in    1896  amounted  to  45,177,452  poods   (9,241,665  poods 

beinp  from  the  latter   centre).     The   European   trade   took 

14,404,531    i 1- in  tanks   and   7,449,568   poods   in  drums 

and  barrels,  whilst  the  total  despatched  to  the  tar  Mast  In 
tanks  and  cases  amounted  to  93,323,353  poods.     The  chief 

opeau  buyers  were:    England,  3,590,148  poods:  ltul- 
garia,  648,909  poods;  869,439  pood--.  Germany, 

747,282  poods;    Italy .   1,199,327   poods;    Servia,    190,< 
I ,  ods ;  Ronmania,  93,718  pood- ;  Turkey.  6,686,179  poods  : 
and  in  the  extreme  I  Irient  :  Nearer  India.  II  ,188,1 10  poods  > 
further  India,  1,449,864  poods  ]    Snnda    Islands,   l,52M9S 

j Is:  Philippine  Islands,  274,518  poods;  China,  6,156, 

poods:  Japan,  2,832,552  poods;  Siberia,  via  Vladiyostok 
and  Nikolajew-k.  866,624  pood-. 

In   the  year    1897,   complaints   of  lack   of  order-  have 
rife,  ami  pnees  have  consequently  fallen  and  freights 
risen  to  such  an  extent  as  to  involi  e  prt  dui  en  and  exporters 
in  considerable  loss. — C.  S. 

Petroleum  Wasle-Produets,  Utilisation  of .     H.  Zaloziecki. 
Ch.  m.  Rev.  I'ett-  u.  llar/.-lnd.  5,   |  I    .  17 

Two  factories    in    Russia    occupy    themselves    with    the 

recovery  of  the  sludge  acid  from  the  refining  process,  bl 
concentrating  the  acid  — freed  from  tarry  products  by 
previous  dilution— to  fill  It.  in  ca-t-iron  pans,  and  then  by 
distillation  to  66°  H.,  the  product — which  contains  -'  p  ■ 
cent,  of  suit-  fin  in  the  Caspian  Sea  water  used  in  dilution, 
and  l  per  cent,  of  organic  matter — finding  employment  for 

Various  pm*| The  author   attempted    to  accelerate  the 

proces-  and  obviate  the  loss  ol  acid,  caused  bj  the  reducing 
action  of  the  organic  matter,  by  adding  oxygi  a  ; 

the  beneficial  results, however,  wen  limited  to  the  waste 
acid  from  osokerit-  and  paraffin-refining,  no  improvement 

being    effected     in    the    ea-e    of    the    aeid    from     petroleum 

refineries 

lu  the  deeompt  tkion  ol  the  sludge  acid,  dilution,  air,  and 

light    are  the    thr.e    chief   factors,    the    first-named    causing 

precipitation,  whilst  the  second  and  (probablj  )  third  lead  to 

-iilphonation   and   oxidation,    the    precipitate    from    fresh 

-ludev    aeid    mainly    eon-i-tinp   of   ri  -it -    polymerisation 

product*,  whilst  that  from  old.  t  aeid,  or  such  as  has  been 
warmed  to  60  — 100  ,  chiefly  contain-  sulph  >uic  aeid-.      In 
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purifying  the  separated  acid,  an  addition  of  i  to  1  per  cent. 
of  bleaching  powder  or  potassium  chlorate  is  highly 
efficacious.  By  allowing  the  acid  to  react  at  high  tempera- 
tures on  clay,  the  author  obtains  light-coloured  solutions  free 
from  organic  matter  and  utiiisable  for  making  aluminium 
sulphate  or  alum;  and  almost  the  whole  of  the  acid  (90  per 
cent.)  may  be  thus  recovered  by  observing  the  following 
precautions  : — The  use  of  pure  air-dry,  pulverised  fireclay 
or  other  non-marly  clays  free  from  iron  ;  diluting  the  acid 
with  50  per  cent,  (vol.)  of  water  ;  mixing  the  clay  and  acid 
in  equal  proportions  ;  healing  the  mixture  for  six  hours  at 
180° — 210°  ('.  Impure  lyes  can  be  worked  up  for  alum, 
and  pure  alumina  can  be  obtained  by  decomposing  the 
above  solution  with  clarified  waste  lye  from  petroleum 
works,  and  treating  the  product  (sodium  aluminate)  with 
acids. 

To  prepare  lacquer  varnishes  and  paints  from  the 
separated  tarry  matters,  the  author  boils  them  with  an 
equal  volume  of  water  and  neutralises  with  basic  oxides, 
carbonates,  or  organic  bases,  the  resulting  red-brown  mass 
being  then  cither  freed  from  water  and  converted  into 
lacquer  by  dissolving  in  a  cold  mixture  of  very  strong 
alcohol  and  benzene,  oil  of  turpentine,  or  tar  oil  ;  or  it  is 
dissolved  direct  iu  an  equal  volume  of  50  per  cent,  alcohol 
and  benzene,  &c.  These  products  are  classified  with  the 
"mixed  resin  metallic  soap  lacquers,"  and  are  quick-drying 
owing  to  the  siccative  properties  of  the  petroleum-  and 
sulphonic  acid  salts.  They  are  unacted  on  by  air  and  light, 
though  affected  by  water,  and  are  suitable  for  use  on  wood, 
metal,  and  leather.  An  addition  of  5 — 15  per  cent,  of 
linseed-oil  varnish  renders  the  mixed  and  resin  lacquers 
more  elastic.  Fresh  sludge  acid  is  most  suitable  for  making 
these  products,  since  it  contains  more  of  the  lacquer-forming 
ingredients  than  older  acid;  aud  the  petroleum  acids  are 
more  efficient  as  a  source  of  siccative  power  than  the 
sulphonic  acids.  The  greatest  yield  (CG — 75  per  cent,  of  the 
total  acid  tar)  is  obtained  from  the  waste  acid  from 
!ubricating-oil  refineries. — C.  S. 

Petroleum  Residuum  [Masut],  Character  of.    N.  Kromer. 
Zeits.  Anal.  Chem.  37,  [3],  176—181. 

One  hundred  samples  of  masut  taken  from  various  depots 
and  vessels  over  a  large  area  in  Russia  were  examined,  the 
distillation  being  performed  in  Engler  flasks,  and  in  accord- 
ance with  the  precautions  laid  down  by  Beilsteiu  and  Engler, 
310°  C.  (corr.)  being  the  highest  temperature  employed. 

The  specific  gravity  of  the  distillates  (at  15°  C.)  ranged 
from0-8069  tod-8707,  the  commencement  of  distillation 
from  110'  to  250°  C,  and  the  burning  point  (Pensky- 
Martens)  between  47°  and  165°  C.  In  quantitative  com- 
position, the  distillates  up  to  310°  formed,  in  11  samples, 
12 '9 — 16-8  percent. ;  in  20  samples,  17 '0— 20 -9  per  cent. ; 
in  34  samples,  21-2 — 26 -7  per  cent.;  in  17,  27  Ml — 30-2 
.per  cent.;  in  7,  32-9 — 37  per  cent.;  and  iu  five  single 
instances,  6  per  cent,  41  •  9  per  cent.,  44'4  per  cent.,  72-95 
per  cent.,  and  82  75  per  cent,  of  the  total  substance,  and 
consisted  principally  of  hydrocarbons. 

As  regards  burning  point,  30  per  cent,  of  the  samples 
fell  below  the  limit  of  70°  C.  prescribed  by  the  (Russian) 
Internal  Communication  Department  in  May  1897  for 
residuum  and  crude  oil  for  transport  on  the  Volga. — C.  S. 

Paraffin,   Commercial;   Testing  the  Setting  Points  of. 
It.  Kissling.     Chem  Zeit.  22,  [22],~209. 

See  under  XXIII.,  page  380. 


IY-COLOURING  MATTERS  AND  DYES. 

Indigo,  Some  Points  of  Difference  between  Natural  and 
Artificial.  J.  Khodes.  J.  Soc.  Dyers  and  Cclourists, 
1898, 14,  59—61. 

Comparative  trials  have  been  made  with  "  Indigo  Pure," 
the  synthetic  product  of  the  Badische  Anilin  and  Soda 
i'abrik,  and  natural  indigo. 


Artificial  indigo  paste,  20  per  cent.,  when  allowed  to  stand 
for  some  time,  becomes  partially  solid.  Printing  trials  with 
'■  Indigo  Pure "  and  a  pure  sample  of  indigotin,  showed 
that,  although  the  artificial  product  goes  on  to  the  cloth 
much  quicker  than  the  natural  one,  the  former  loses,  in 
subsequent  soaping,  10  per  cent,  more  of  its  shade  than  the 
latter.  A  colour  made  up  of  equal  quantities  of  indigotin 
from  natural  and  artificial  indigo,  compared  with  natural 
indigotin,  showed  the  same  loss  in  shade  on  soaping,  which 
proves  that  artificial  is  not  so  fast  as  natural  indigo. 

In  a  third  trial,  using  a  colour  containing  three  parts  of 
natural  to  one  part  of  artificial  indigo  and  comparing  it 
with  the  natural  product,  the  dyeing  is  a  little  more  lapid, 
and  there  is  practically  no  difference  in  the  loss  of  shade  on 
soaping. 

In  a  final  trial  made  with  indigotin,  freed  from  indigo 
gluten  and  indirubin,  and  artificial  indigo,  the  dyeing  of  the 
latter  is  again  much  more  rapid,  but  the  loss  in  shade  on 
soaping  is  very  much  greater. — C.  M. 

Azo  Dyestuffs  obtained  by  Combining  Diazo  Compounds 
with  Nitrophenols  and  Nitronaphthols.  J.  Altschul. 
Chem.  Zeit.  1898,  22,  115—116. 

The  introduction  of  a  nitro  group  into  the  molecule  of  a 
diazo  compound  causes,  according  to  it-  position,  a 
difference  in  shade,  which,  as  the  following  table  shows,  is 
only  marked  in  the  case  of  the  combination  of  the  />-eom- 
pouud  with  |8-naphthol  :  — 


Combined  with 

from 

a-Xaphthol.                 jS-Xaphthol. 

Catechu  brown 

Brown 

Reddish-brown 

Brown 

Orange-yellow 

Yellowish-orange 

Orange-yellow 

Turkey  -red 

m-Ni  tramline 

The  author  has  investigated  the  dyestuffs  obtained  by 
combining  diazobenzene  chloride  with  o  ,  m-,  and  /(-nitro- 
phenol.  The  first-named  compound  combines  tolerably 
readily  iu  concentrated  solution,  whilst  p-niirophenol  hardly 
combines  at  all,  and  the  ?H-componnd  behaves  iu  an  inter- 
mediate manner.  The  dyestuff  from  diazobenzene  and 
o-nitrophenol  crystallises  from  alcohol  in  yellow  prisms, 
melting  at  127°  C,  and  djes  wool  a  faint  straw  colour 
from  an  acid  bath.  Comparing  the  dyestuffs  from  m-  and 
p-nitraniline  and  phenol  with  that  from  o-uitrophenol,  the 
former  is  very  similar,  whilst  that  from  /?-nitraniliue  differs 
greatly  from  the  other  two,  and  is  a  strong  orange.  As 
their  constitutional  formula?  show,  the  dyestuffs  of  weak 
tinctorial  power  have  a  somewhat  analogous  constitution 
in  possessing  a  nitro  group  meta  to  the  azo  group,  whilst 
the  strong  dyestuif  has  it  in  the  para  position. 


.OH 


NO., 

m-Nitrobenzene-azo-phenol. 


N< ), 
Benzene-azo-o  -nitrophenol . 


>.N:N. 


/         \ 


p-Nitrobenzeneazo-phenol. 


OH 


In  the  case  of  the  nitronaphthols  investig ited,  it  was 
found  that  combination  took  place  more  read  ly  than  with 
the  nitrophenols,  the  following  t;ble  giving  the  shides 
obtained  with  the  various  amines. 
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bincd  with 

DinzoSol'Uion  h 

a-Xaphtllol. 

3-Xaplithol. 

L.S  NitronaphtboL      1  .y-Nitroraphthol.      1.4-Nitronaphthol. 

• 

liu-umwn 

:low 
Opal 
Orance  Fellow 

Turs 

Brownish-vioiet 
Turkey  red 

Orange                             gc-yellow                   Briok>red 

ciri'                               i  inu'iee                       Terra-cotta 
OrBiip-.vllow  E                               wT              Brownish-l 
c  irange                     £t                                  Eeddish-bi 

u:-:ir..l                           -     Uriel                            B 

Brownish-violet 
Brownish-red             Yellowish-red 

■ 





Tl,.  from  sulphanilic  acid  and  l.2'-nitronapbthol 

nnilarboth  in  strength  and  shade  to 

that  from  sulpb  '  ■""'   B-naphthol,  the  only  tuf- 

I   the  formet  i-  slightly  less  Boluble.     It 

otewortby  that,  josl  as  in  the  case  ol  p-nitrai 

in  of  a  nitro  group  para  to  the  hydroxy!  should 
„;,,,  .-,.,■  an   alteration   ol   sbadi 

,.  i  to  the  brown  with   o-  ot  the  yellow 
i'h  0-naphtbol. — T.  A.  1.. 

•..:,  Dichlorobenzaldehyde.    B.  Gnehm  and  li.  Schflle. 
\nnalen.  299,  847—867. 
|v  continn  previous  paper (Annalen,  296,  62),  the 

.ul,l,  tain   derivatives  obtained  by  the  action 

,)f  2  nzaldehyde  on  ammonia,  o-naphthylam 

,i  naphtliol  with  the  formation  of  benzylidene  deriva- 
,  phide    at    the   ordinary   temperature 
yields  a   polymeria   2.8  chlorotbiobenxaldehyde.      By   re- 
,  yanide  on  the  bisulphite  compound 
,  [ehyde,  it    i  '  into  tin'  nitrite   of 

diobti  I-    This  on   saponification  yields   the 

When  the  aldehyde  niline 

;,,  p|  hloric  acid  i  '  bath,  it  i 

di-p-diamido-2  5-dichlorotriphenylmethane,  but   it  was  nol 
,,,„,  rert  either  this  substance  or  its  acetyl 

i    2 . 5-dichloro-magenta.      By   condens 
benzene   and  toluene,  2.5-dichlorotn- 
phenylmetl  1. 8  dichlorophenylditolylmethane  were 

itively.      Phenol   and   o-eresol,   when   con- 
■  tli    the   aldehyde  in   acetic   acid   solution   with 
indi  asation   products, 
tbealkalii  s  of  whioh  oxidise  in  the  air  to  dirty 

r,.,l ,  rciool  also  combines  with  dichlorobenz- 

aldi  b  :  !  '  '  '>*' 

tons  bluish  red  in  ihe  airwithadlatincl  yellow  fluorescence. 
When  diethyl  "<  imirfophenol  is  oondensed  with  the 
l,,,i.  solution  by  means  of  sino  chloride,  • 

lined  which,  on  further  beating  foi    half  an 
booi  """-    '''' 

l,.,ic i"  stuff,  the  nitrate  of  which  has  the 

following  constitution  ■  — 


I       I       XV' 


soluble  in  organic  solvents,  easily  solul  le  in  water  with  a 
blue  colour  very  similar  to  that  of  New  Fast  Green  :i  H. 
Dilute  caustic  soda  i-  at  lirst  with  .  hut  decolorises 

the  solution  at't.r  some  time.  \t  the  c  inclusion  of  the 
paper,  the  auto  iw  describe  the  prepare  benzaldi  hyde 

o-sulpbonic  acid  and  dyestuffs  therefrom,  the  substan 
which  hat  nahstraote 

this  Journal,  189J  I  Dhe  dyestuff  from  ethylbeuxyi- 
aniltne  sulphonic  acid  is  known  commercially  as  "  Krio- 
glauciue  "  Mi.  igy). — T.  A.  L. 

Diphenj/lwelhane  Dyestuff*  Derived  from  the  Condensation 
Product*  of  Aldehyde*  with    Phenol*  and  Phenol-Car- 
boxulic  Acid.     L.  Kahl.     Ber.  31,  1 «—  I  ■'•  I  • 
OMHKO   t..    Mohlan  and   Koch   (Ber.  27,  8887;    this 
Journal,  1895,  47">),  olyfluoroues  are  formed  from  those 
condensation    products   of  -    with    phenols    thai 

contain  at  least  f"iir  hydroxy!  groups  in  the  in  il 
being  in  the  ortho  and  two  h  |  isition   to 

aldehyde  radicle.     If  the  two  ortho  hydro 
the  oxidation  of  the  '  yield* a  Kind  of 

aurin.     Thus  tl  I  rin  —  would  he 

obtained  by  oxidising  p-dioxydiphenylmethane — 


I      I: 

„,„!  ;,  |  imine.    The  nib  i 

-  with   a   bluish  red    i  oloui 

\  soluble  in  com  ontratt  d  sulphuric 
i  with  a  light  orange-red  colour, 
ipitate  the  J   from 

solutioi  c    The 

hloro- 

oloble  in  rati  r.  and  attempts 

irere  at  ilubl*  sul|  I   deriva- 

,.  i     in    the 

ilorobenzaldehyde  sulphonic   acid   either 

hy   solphonating  chlorobenialdehyde    ir    by   chlorinating 

lehyda  sulphonic  acid.    On  the  other  hand.it  was 

lolphorjata  with  sulphuric   monohydrate 

npound  ■■!  I 

rlmi  thane.    Thesul  -  i  lation 

.  a  greenish 


:  .nil 
II  i  -   n 

C  H4.OH 


11C 


,    R    0 

I •..!!,.<  ill 


•    1I.<>, 


although  this  reaction  bas  not  actuallj  In 

carrying  out  this  research,  it  was  found  t ' ■ ; t  formaldehyde 
alwayi  -   with    phenol   in   the   proportion  of 

molecule  of  the  former  to  two  of  the  latter.     The  -. 
holds  good  with  icetaldehyde  and  beuzaldehyde 

as   monovalent   phenols   are   c  ;    bul    with 

polyvalent  phenols,  2  mols.  ol  the  aldehyde  coudenso  with 
two    of    the    phenol.      Attempts    to    .-.invert    methj 
dipyrogallol   Into  an   oxyfliiorone  were  uosu 
whiob   it    follows   thai   the    compound   1ms   the   following 
formula  :  — 

!    i.i   mmi    i    II    i  il    C  11  MUh,  i.s.4.8]. 

.  in  In  tiiu  ■  its  weigh!  of 
cold  concentrated  sulphuric  acid,  allowing  it  i  i  stand 
24  hours  in  a  closed  vessel,  and  then  to  absorb  moisture 
in  an  open  dish,  the  solution  di  posit!  opaque  hliick 
rtalline  granules  of  formopyrogallaurin.  This  com- 
pound dissolves  tolerably  easily  in  hot  water,  and 
chromed  wool  violet.  The  action  of  acetaldebyde  on  pyrc- 
gallol  yields,  according  to  the  conditions,  two  condensation 
products, bnl  no  dyestuff  could  be  obtained  from  either. 
formaldehyde   condenses   with     1 .3-dihydroxynaphthal 

29,'    1609;     this     .lournil,     1896,    .'..'14 )      to     form 
methylenedinaphthoresorcinol,  «.  illises  in   pi 

and    melts    it    '  ,i     C.     When   dissolved    in   the   cold   ia 
.  1,    and   the   solution   after" 

alio*  -  oi   formaldehydroxy- 

naphtboSuorone  are  deposited,  ■■■  oluble 

in  «   ■  ohol, but  dissolve  in  alkaline  carbonates  ind 

caustic    alkalil    with  colour   and    a   strong 

yellowish-green  fluorescence      Vlthough  it  was  not  foil    1 
side  to  obtain    fonnatiriu   by    oxidising    p-dihydroxy- 
dipheny'mcthaiio.  the  dicarboxylic  acid  of  tins  substan 
obtained  as  follows       Methylene  disalicylic  acid  is  prepared 

le  with  2  m  il-.  of  salicylic 
this  is  then  dissolved   in   sulphuric  acid  in  the  cold  and 
treated  with  the  amount  of  nitTOSyl   sulphuric   acid  i 
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sponding  to  1  mol.  of  No03.  After  standing  some  time,  the 
melt  is  poured  into  ice-water  and  the  dyestuff  is  purified 
by  conversion  into  the  sulphite  compound,  from  which 
it  is  liberated  by  warming  with  dilute  acids.  It  forms  a 
yellowish-red  powder,  easily  soluble  in  alcohol,  ether, 
acetone,  and  glacial  acetic  acid,  and  also  in  alkaline 
carbonates  with  a  yellowish-red,  and  in  caustic  alkalis  with 
a  dark  red  colour.  In  a  similar  manner,  o-cresotic  acid 
condenses  to  form  methylene  dicrcsotic  acid,  which,  on 
oxidation  in  sulphuric  acid  solution  witli  N.:0:t,  also  yields 
a  dyestuff.  Acetaldehyde  condenses  with  resorcylic  acid 
to  form  a  compound,  which,  however,  could  not  be  obtained 
crystalline,  and  decomposed  ou  heating  without  melting. 
The  reaction  between  acetaldeh)de  and  gallic  acid  takes 
place  much  less  easily  than  with  formaldehyde.  The 
product  obtained  forms  colourless  prismatic  crystals  which 
decompose  on  heating,  without  melting.  It  dissolves  in 
alkalis  and  alkaline  carbonates,  and  these  solutions  turn 
yellowish-brown  in  the  air.  Sulphuric  acid  dissolves  it  with 
a  yellow  colour,  which  is  turned  violet  on  adding  nitrosyl- 
sulphuric  acid,  lienzaldehyde  condenses  with  gallic  acid 
to  a  somewhat  similar  compound.  The  solution  in  con- 
centrated sulphuric  acid  is  brown,  and  is  turned  dirty 
reddish-violet  by  nitrosylsulphurie  acid.  The  substance 
dissolves  sparingly  in  alkaline  carbonates,  more  easily  in 
caustic  alkalis,  and  in  ammonia  with  a  fugitive  reddish- 
brown  colour. — T.  A.  L, 

m-Phenylenediamine,  Disazo  Compounds  from. 
K.  Eiermann.     Ber.  31,  188—191. 

As  already  shown  (Ber.  30,  2899  ;  this  Journal,  1898,40), 
the  principal  constituent  of  Bismarck  Brown  is  »i-phenylene- 
<lisazo-»i-phenylene  diamine,  but  since  the  base  might  have 
had  one  of  the  two  following  constitutions — 

H2N.C6II4.X.2.C6II:,(XH,)('„H;1(XI1,0, 
or 

H.2X .  C0H4 .  N„ .  C6H2(  XH.). .  Ns .  C6H,  .XII, 

the  author  has  prepared  the  first  by  combining  diazotised 
/H-amido-acetanilide  with  m-amido-acetanilide,  re-diazotising, 

combining  with  w-phenylene  diamin:-,  and  finally  hydro- 
lysing  the  product ;  whilst  the  second  is  obtained  by  com- 
bining two  molecular  proportions  of  diazotised  m-amido- 
acetanilide  with  one  of  m-phenylene  diamine  and  hydrolj  sing 
as  before.  The  former  compound,  after  dissolving  in  benzene, 
separates  in  shining  red  crystals  containing  benzene,  and 
melting  at  about  134°  C. ;  whilst  the  latter  also  forms 
reddish-yellow  crystals  containing  benzene,  and  melting  at 
118^0.  Neither  substance,  when  boiled  with  benzene  and 
phenol,  forms  a  compound  with  the  latter,  thus  differing 
from  the  disazo  compound  obtained  by  Timber  and  Walder, 
and  affording  an  indirect  proof  of  the  constitution  of  this 
latter.— T.  A.  L. 

Phthalic  Green,  Preparation  and  Constitution  of.  A.  Haller 

and  A.  Guyot.     Rev.  Gen.  1898,  2,  1—4. 
The   name  Phthalic   Green  has  been  given  by  O.  Fischer 
(Ann.  206,  112)   to  a  dyestuff  obtained,  it  is  stated,  from 
phthalyl  chloride  and  dimethylaniline. 

The  authors,  after  having  vainly  tried  to  prepare  the 
compound  in  question,  using  pure  phthalyl  chloride,  found 
that  it  was  readily  produced  by  the  action  of  tetrachloro- 
phthalic  anhydride  (which  is  present  in  commercial  phthalyl 
chloride)  on  dimethylaniline  in  carbon  bisulphide  solution 
in  the  presence  of  aluminium  chloride.  The  reaction,  which 
is  very  lively  at  first,  is  complete  after  a  few  minutes,  the 
product  then  separating  into  two  layers,  the  lower  of  which 
is  a  viscid,  tarry  mass.  On  boiling  the  latter  with  water, 
filtering,  and  cooling,  the  dyestuff  is  obtained  in  small 
golden  needles  or  plates,  of  the  composition  (dried  at 
100=  C.)  C3.,H,4X30C1  +  H.:0,  the  yield  amounting  to  60— 
95  per  cent.     It  forms  a  platinichloride  — 

(CKH31X3OCl),3PtCI6H;, 

crystallising  in  bright  red  plates.  Rosenstiehl  has  investi- 
gated the  dyeing  properties  of  the  compound  and  finds  that 
it  bears  a  close  resemblance  to  Malachite  (ireen,  from 
which  it  principally  differs  in  giving  a  bluer  shade.     This  is 


attributable  to  the  fact  that  it  is,  like  Patent  Blue,  an  ortho- 
substituted  derivative  of  Malachite  Green.  Kosenstiehl  has 
proposed  for  it  the  formula — 


C,.H, 


Cl.c<.C,;H,.X(fHV|, 
/     KC,;H4.N(CH3).- 


\ 


CO.CA.NCCHa), 


-E.  B. 


Fluorescence.     B.  Pawlewski.     Ber.  31,  [3],  310.     (See 
also  this  Journal,  1896,  193.) 

According  to  R.  Meyer,  the  property  of  fluorescence  is 
conditioned  by  the  presence  of — (1)  A  pyrone  ring  situated 
between  more  complex  nuclei.  (2)  The  phthalic  acid 
residue, — anthracene  derivatives  and  bodies  containing 
nitrogen  or  sulphur  being  excepted.  A  number  of  fluo- 
rescing substances  are,  however,  known,  of  which  the  con- 
stitutions do  not  harmonise  with  this  theory  ;  to  this  number 
must  now  he  added  a  Resoreinolbenzein — obtained  by  the 
the  action  of  benzylic  chloride  ou  resorciuol.  Analyses  of 
this  bodv  and  of  its  acetyl  derivative  point  to  the  formula 
C6Hi.C:C6IL(OH);C(1Hs.C:C6H„(<m).,. 


Its  solutions   in   various  solvents   show   a    very   strong, 
beautiful  green  fluorescence. — E.  H.  T. 

Colouring   Matins  of  the   Indian   Dyestuff  Delphinium 

Zalil.     A.  <!.   Perkin  and  J.  A.  Pilgrim.     Proc.  Chem. 
Sue.  1898,  [190],  55—56. 

"Asbarg  "  consists  of  the  dried  flowers  and  flowering  stems 
of  the  Delphinium  zalil,  found  in  great  quantity  in  Afghan- 
istan, and  which  is  much  used  in  India  for  the  production 
of  a  yellow  colour  on  alum-mordanted  fabrics.  The  flower- 
ing stems  are  nearly  devoid  of  dyeing  property.  For  the 
supply  of  material  we  are  indebted  to  the  authorities  of  the 
Imperial  Institute.  Three  colouring  matters  exist  in  this 
plant  in  the  form  of  glucosides.  The  sparingly  soluble 
colouring  matter  C16Hls07  forms  glistening  yellow  needles, 
soluble  in  alkalis  with  a  yellow  colour.  Fused  with  alkali 
it  yielded  phloroglucinol  and  protocatechuic  acid,  and  by 
means  of  hydriodic  acid  it  yielded  quercetin  with  the  evolu- 
tion of  1  mol.  of  methylic  iodide.  By  methylation  it  was 
converted  into  quereetintetramethyl  ether,  and  by  acetylation 
into  a  tetracetyl  derivative  of  the  formula  Ci6HgO?(C3HsO)4, 
colourless  needles,  m.p.  19.V — 196'.  It  was  evidently  iso- 
rhamnetin,  a  quercetinmonomethyl  ether,  recently  isolated 
from  the  yellow  wallflower,  Cheiranthus  Cheiri  (Trans. 
Chem.  Soc.  1896,  69,  1650).  Ashy  oxidation  in  alkaline 
solution  this  yields  vanillic  acid,  it  has  most  probably  the 
constitution  represented  by  this  formula  : — 


OH/\/°\ 


/ 
\_ 


OCH-, 


oil 


OH\/\co/OH 


With  alumina  as  mordant  it  dyes  a  purer  yellow  than  quer- 
cetin. The  chief  constituent  of  the  more  soluble  portion 
was  recognised  as  identical  with  quercetin,  the  colouring 
matter  of  quercitron  bark.  The  residual  colouring  matter, 
present  only  in  small  quantity,  was  not  obtained  in  a  pure 
conditiou.  It  resembled  quercetin  in  percentage  composi- 
tion and  in  its  decomposition  products,  but  differed  from  it 
in  not  reacting  with  alcoholic  potassium  acetate,  and  in  the 
melting  point  of  its  acetyl  derivative.  "Asbarg  "  resembles 
quercitron  bark  in  dyeing  property,  but  has  only  35  per 
cent,  of  the  tinctorial  power  of  this  dyestuff.  It  contains, 
when  freed  from  the  flowering  stalks,  3 '47  per  cent,  of 
colouring  matter  (not  as  glucoside). 

PATENTS. 

Colouring  Matters.  Impts.  in  the  Manufacture  of.     II.  R, 
Vidal,  Paris,  France.     Kng.  Pat.  5689,  March  3,  1897. 

The  dyestuffs  are  obtained  by  heating  phenylhydraziue 
or  its  homologues,  or  naphthylhydrazine,  with  a  mono-, 
di-,  or  tricarboxytriphenylhydroxycarbinol,  triphenylamido 
hydroxycarbinol,  or  triphenylamido  carbinol,  the  carbox 
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groups    being    ortho    or    meta    relative    to    the    auiido     or    I 
lydri  For  example,  5  kilos,  o!  phenylhydrazine 

Bre  heated  for  18  houra  with  5-5  kilos,  oi   o- 

or  m-aicarboxytrihydroxj-pheuylcarbinol  in   an   enami 
agitator.     When   the 

|  ide,  the  operation   is 

melt  i-  extracted  with  dilute  hydrochloric 
acid,  precipitated  bj    an  alkali,  filter-pressed,    and  di 
The  resulting  products  possess  "great  vividness     and  dye 
mordanted  cotton  and  animal  fibres  directly. — T.  A.  U. 

urn  ,  Math  n    Blach,Blue],  Impts.  in  the  Manufac- 

h.    B    Vidal, Paris,  Trance.     Eng.  Pat.  0690, 

.Mardi  :l. 

i'm  beating  together p-pbenylene diamine  and  hydroqninone 

;„  .,,.  dphur,  different  products  result  from  those 

obtained  bj  iheactionof  sulphur  on  p-phenylene   diamine 

or  of  sulphur  and  ammonia  on  hydroqninone.     I f  tlie 

dyes   produced,  is   soluble  in   acid-   without    reduction,  and 

black  shades  on  animal  til. res  whilst  the  other  dissolves 

id  alkali-  and  dyes  vegetable  fibres,  a  dull  bine.     A  mixture 

of  5-5  kilos,  of  p-phenylene   diamine,  5 '5  kilos,  ol   Indro- 

qninoni    and       a  kilos,  of  sulphur  is  heated  in  a  cast-iron 

i    with   an  agitator  to  170   C.     The  melt  is 

then  treated  with  u  solution  of  sodium  carbonate  or  with  an 

acid   the  till,  o- 1  solution  being  precipitated  with  an  acid  or 

!,„  .'llU|;  i.  dyestufl    so  obtained   dyes   animal 

fibres  from  an  acid  bath.     The  insoluble  pn  dull 

table  fibres   when  dyed  in  presence  of 

caustic  soda  or  sodium  sulphide. — T.  A.  L. 

p  Amidophcnol  and  the  like,  Impts.  in  the  Preparation  of. 

II.  i;    Vidal,  Paris,  France.      Eng.  Pat.  .".CUT,  March  8, 

1897 

Tin.  process  claimed  consists  in  heating hydroxyazobenaene 

,„,l  «ith  sodium  sulphide  in  the  presence  of 

(  .,  water  bein^r  added  from   lime  to 

..  until  ,i„.  yellow  colon,  disappears,  when   the  mas-  i- 

,!n,.,i  dUsolvcd  in  water, and  the  p-amidophenol  precipitated 

by  acid.     Bj  the  Bame  method,  o-nitrophenol  and    1.2.4- 

and  l  .2.6  dinitrophenoli  may  also  !"•  reduced. — A.  C.  W. 

Colouring  Vtattei  Blach  -  l»  Improved  Manufacture 
„,-.     h.  B.  Vidal,  Paris,  France.     Eog   Pat.  6913,  March 

in,  IS'.iT.      i  I  late  under  [ntemat.  ('..mention,  March  11, 

I- 
i,ii  dyestnffs  described  in  Eng.  Pat.  6694  ol  1897  (this 
Journal,  1848, 989),  when  heated  with  snlphnr  and  caustic 
soda,  are  converted  into  products  which  dye  unmordanted 
cotton  deep  -hade-  of  black.  The  following  example  l-  a 
typical  one.  A  mixture  of  28  kiln-,  of  the  dyestuff  from 
;,'  -niphainlic  acid  and  p-amidophenol,  together  with  95 
kilo-,  of  a  .'t:i  |"-r  cent,  caustic  s..,la  solution,  i-  heated  in  an 
iron  vessel  provided  with  an  agitator  until  dissolved,  when 
6  kilo-,  of  sulphur  are  added,  and  the  temperature  i-  main- 
tained at  170  I.  until  the  ma--  bee  in.-  too  thick  ti>  stir. 
The  resulting  product  dissolves  to  a  Line  Mack   in  alkali, 

and  gives  deep  bla.k    shad.-   on    uniuor.lantc.l    cotton.      In 

those  oases  in  which  ■  dyestuff  derived  from  a  diamine  is 
employed  od»  "iu-t  Dot  be  used,  since  the  dyestufl 

j„  insoluble  ib.  rein.— T.  A.  L 

At0Du  ■'  or  Colouring  Matter*  [Blue,  Green,  Brown, 
Black']  luitabU  for  Dyeing  Cotton;  ImpU.  m  the 
Manufacture  audi  Production  of.    «■■  W.  Johnson,  Lon- 

don.     From  Knlle  and  to..  I'.icbrich-on-Khilu  ,  ( ierinallv. 

Bng.  Pat.  8284,  March  80,  1897. 
Tiir.  dyestufla  obtained  according  to  this   invention   arc  de- 

ril,.,i  ,',,,.  ie  molecular  proportion  ol  ■  naphtha- 

lene derivative  fainidoiiaphlhol  Mllphonic   acid,  .lihyltnw- 

niphthalcne  itdphonic  acid,  or  m  naphthylene  diam  ne 
lalphonic  't'"1  *•'»  '""  molecular  proportions 

of  a  iliiizo  compound.  An  example  illustrating  one  of  the 
methods  employed  is  as  follows  rhediaso  solution  from 
g*s  kilo-,  ot  aniline,  88  kilos,  ol  strong  hydrochloric  acid, 
500  litres'  of  water,  500  kilos,  ol  ice,  and  6-9  kilos  of 
■odium  nitrite,  i-  added  to  ainiog, 

inth  I  -8  kilos,  of  1.3.  a'-naphtliylciic  diamine   sol 


phonic  acid  and  2a  kilos,  of  soda  ash.  When  the  formation 
of  the  monaza  colour  is  complete,  there  is  added  to  the 
liquid  the  intermediate  compound  from  !-  i  kilos,  of  benzi- 
dine and  13 '8  kilos,  of  salicylic  acid.  After  stirring  for 
19  hours,  the  whole  is  heated  up.  and  the  dyestuff  is  salted 
out,  filter-pressed,  and  dried.  Other  dyestuff*  art  obtained 
in  a  -iniilar  manner  by  using  the  compound  from  tetrazo- 
diphenyl  or  its  homologues,  aud  equimolecular  proportions 
of  1.4-naphthol  sulphonic  acid,  1.4-naphtbylamine  sul- 
phouic  acid,  or  2*l'*8'-amido  naphthol  sulphonic  acid  G. 
The  -hades  from  this  particular  scries  vary  from  bluish-red 
to  bluish-violet. — T.  A.  L. 

Alizarine  Lumps,  fntpts.    in   iJie    Manufacturt    of.     J.  V. 
Johnson,  Loudon.     From  The  Badische  Anilin  und  Soda 
Fabrik.Lndwigshafen,  Germany.     Eng.  Pat.  21,398 
17,1897.     (2nd  Edition.) 

The  patentees  propose  to  mix  alizarin  paste  with  silica  in 

the  form  of  tripoli  or  kieselguhr,  fuller's  earth,  pipeclay. 
or  the  like,  in  order  to  obtain  alizarin  lumps  of  any  desired 
percentage,    'lbi-  substanoe  has   the  adv.:  aoagst 

others,  over  those  hitherto  proposed,  thai  it  neither  dis- 
solves nor  swells  up  in  water.  It  is.  moreover,  cheaper  than 
starch  (Eng  Pat.  5444  of  1894;  this  Journal,  1895, 885), 
and  the  percentage  of  alizarin  can  be  reduced  as  low  as 
10  per  cent.  Aboot  1,000  kilo-,  of  20  per  cent,  alizarin 
paste  arc  stirred  up  with  4,000  t  i  6,00  i  litre-  of  water  and 
mixed  with  about  2U0  kilos,  of  one  of  the  above-mentioned 
insoluble  mineral  substances.  After  filter-pressing,  the 
press-cakes  are  dried  at  about  55  <  . —  l    A.  1-. 


V.-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Mercerised  Cotton,  Structure  and  Propertiet  of  Mechani- 
cally Treated.  P..  Hanausek  and  U.  Zaloaieoki.  Diogler's 
Polyt  .1.  1898,  307,  180  181. 
Is  continuation  of  previous  work  or.  this  subject  (this 
Journal,  1898,  48),  the  author-  hive  investigated  the 
structure   of  cotton   fibre-  which,  after  ,  have 

been  Bubjecti  I  tc  the  mechanical  treatment  devised  and 
carried  out  bj  !■'.  Mommet  and  i  ....  of  Barmen,  consisting 
of  pressure  with  plates  or  roller-  engraved  with  parallel 
lines.  The  object  of  this  treatment  is  to  increase  the  silkj 
if  the  fabric.  Atter  pressure,  the  surface  of  the 
fabric  is  seen  tc  be  marked  with  alternate  ridges  and  furrows. 
The  furrow-,  i'j  .  the  pressed  portion-,  were  marked  with  a 


Fig.  l. 
I   I 


Fig.  8. 
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coloured  pencil  in  order  that  individual   fibres  taken  from 
these  portions  might  be  recognised  under  the  microscope. 

Fibres  which  have  been  mercerised,  but  not  mechanically 
pressed,  when  treated  with  ammoniacal  copper  oxide, 
exhibit  longitudinal  striatums  in  the  cell  wall  and  a 
granular  inner  space  (see  Figs.  4  and  5,  this  Journal,  18U8, 
43).  Fibres  subjected  to  the  after-treatment  described  are 
marked  longitudinally  and  also  transversely  at  intervals 
(Fig.  1).  On  careful  examination  of  the  coloured  pressed 
fibres,  other  and  more  characteristic  markings  were  observed, 
which  differ  considerably  from  the  markings  due  to  the 
spinning  process.  In  the  latter  case  the  defects  in  the 
fibre  are  either  longitudinal  slits  or  faults  extending  across 
the  whole  breadth  of  the  fibre,  but  in  the  pressed  mercerised 
fibre,  a  number  of  small  crescent-shaped  slits  or  holes  are 
seen,  which  do  not  extend  right  across  the  fibre  (Fig.  2). 
If  the  treatment  of  the  fibre  has  been  too  severe,  its  edge 
may  also  appear  torn,  and  the  structure  is  practically  des- 
troyed (Fig.  3). 


Fig.  3. 


Fig.  4. 


Mechanically  treated 

mercerised  cotton  fibre. 

showing  orescent-shaped 

slits  and  torn  edsres. 

Fibre  destroyed. 


Non-mercerised  cotton 

fibre  from  outer  part  of 

yarn  during  the 

spinning  process. 


If  non-mercerised  fibres  be  subjected  to  the  same  mechan- 
ical treatment,  they  become  altered  in  much  the  same 
manner  as  by  certain  operations  of  the  spinning  process, 
the  fibres  being  broadened,  broken,  and  covered  with 
twisted  markings  (Fig.  4).  Hence  the  effect  of  the  merce- 
rising process  is  evidently  to  increase  the  resistance  of  the 
fibre  to  mechanical  strains. — R.  15.  B. 

PATENTS. 

Carbonising  of  Sags,  Aew  or  Improved  Apparatus  for  the. 
3.  G.  Lorrain,  London.  From  B.  H.  Scheibler,  Monjai, 
near  Aachen.     Eng.  Pat.  25,703,  Nov.  14,  1896. 

In  the  manufacture  of  artificial  wool  (shoddy),  it  is  only  the 
wool  contained  in  the  rags  that  is  of  any  use.  The  cotton 
is  usually  destroyed  by  hydrochloric  acid  vapour.  This,  if 
allowed  to  act  on  the  rags  when  they  are  perfectly  dry,  does 
not  alter  their  colour,  and  makes  them  much  more  valuable 
for  their  required  purpose. 

In  this  invention,  the  rags  are  placed  in  a  perforated 
polygonal  drum,  fitted  radially  with  arms,  which  do  not 
reach  quite  to  the  centre.  A  hollow  shaft,  which,  in  an 
adjacent  chamber,  is  heated  by  means  of  furnace  gases, 
enters  at  one  end.  Arrangements  are  made  by  which  com- 
pressed hot  air  is  allowed  to  enter  the  chamber  containing 
the  drum  with  the  rags,  either  by  way  of  the  hollow  shaft 
and  through  the  rags,  or  from  the  outside  into  the  space 
surrounding  the  drum. 

In  this  manner  the  rags  are  perfectly  dried.  After  this 
■drying,  hydrochloric  acid  is  allowed  to  drop  slowly  into  a 
funnel,  from  which  it  passes  through  the  heated  part  of  the 
hollow  shaft  into  the  drum  and  carbonises  the  cotton  in  the 
rags. — C.  M. 


Waterproofing  Threads,  Tmpts.  in  and  Apparatus  for. 
F.  W.  Ohner,  Loudon.     Eng.  Pat.  633,  Jan.  9,  1897. 

In  this  invention,  threads  of  cotton,  hemp,  wool,  silk,  or 
other  fibre  are  passed,  preferably  over  rollers,  through  a 
solution  of  celluloid,  either  once  or  many  times. 

After  leaving  the  rollers,  the  thread  passes  between 
scrapers  cr  brushes,  preferably  of  felt. 

The  solution  of  celluloid  is  surrounded  by  a  hot-water 
jacket,  and,  if  desired,  the  celluloid  solution  may  be  coloured 
with  suitable  colouring  matters. — C.  M. 

Vegetable  Fibres,  Fabrics,  and  the  like  ;  Tmpts.  in  the 
Method  of  and  Means  for  Mercerising.  E.  K.  Dutton 
and  Co.,  Manchester.  From  E.  Crepy,  Lille,  France. 
Eng.  Pat.  9056,  April  9,  1897. 

Two  rollers,  placed  horizontally,  and  with  their  axes  parallel, 
are  fixed  in  a  tank.  Oue  is  driven  by  suitable  machinery, 
aud  the  other  is  fitted  with  a  screw  arrangement,  whereby 
the  distance  between  the  rollers  can  be  adjusted. 

After  a  preliminary  boiling,  hanks  of  cotton-yarn  are 
stretched  over  the  rollers  aud  subjected  to  a  hio-h  tension. 
Whilst  rotating  slowly  over  the  rollers,  the  mercerising 
fluid  is  allowed  to  drop  slowly  on  to  the  yarn  from  a  small 
reservoir  above  the  tank.  When  the  latter  has  been  sub- 
jected for  a  sufficient  length  of  time  to  the  action  of  the 
mercerising  agent,  it  becomes  "  dead "  ;  that  is,  it  will 
contract  no  more.  It  is  rhen  either  removed  from  the 
rollers  and  washed,  or,  if  a  secoud  reservoir,  containing 
water,  be  fixed  above  the  tank,  it  can  be  washed  whilst  still 
on  the  rollers. — C.  M. 

Vegetable  Tissues,  Tmpts.  in  Mercerising.  ( (.  Imray, 
London.  From  Meister,  Lucius,  aud  Bruning,  Hoechst, 
Germany.     Eng.  Pat.  11,313,  May  6,  1897. 

Cotton  fibre,  on  treatment  with  alkaline  lyes,  dilates, 
becomes  plastic  like  clay,  aud,  if  left,  finally  shrinks.  This 
causes  a  decrease  in  width  of  about  30  per  cent.,  and  in 
length  of  about  16  to  18  per  cent. 

If  the  dilated  fibre  be  passed  through  cylinders,  under 
high  pressure,  without  any  loss  of  time,  there  is  only  a 
shrinkage  of  about  1  to  2  percent,  in  area.  This  slight 
contraction  can  be  avoided  by  diluting  the  mercerising 
agent  with  colloidal  substances  such  as  British  gum,  soluble 
water-glass,  or  sodium  alumiuate.  If  water-glass  be  used, 
it  is  mixed  in  the  proportion  of  about  10  to  20  per  cent,  of 
the  weight  of  the  lye.  The  fibre  is  quickly  passed  through 
this  mixture,  then  through  cylinders  covered  with  cloth 
under  high  pressure,  and  finally  rolled  up  and  washed. 

It  is  necessary  to  roil  up  the  fibre  to  exclude  air,  which 
otherwise,  in  the  presence  of  alkali,  changes  the  fibre  to  an 
oxycellulose. — C.  M. 

VI-DYEING,  CALICO  PRINTING.  PAPER 
STAINING.  AND  BLEACHING. 

Suede  or  Glare  Leather,  The  Dyeing  of.     Der  Gerber,  24 

[562],  [563],  [564],  and  [565],  30,  43,  55,  67. 
Tnc  difficulties  met  with  in  the  dyeing  to  shade  of  suede 
leather  are  perhaps  greater  than  in  any  other  class  of 
leather  goods,  because  (1)  the  number  of  shades  are 
enormous;  (2)  the  fashion  is  ever  constantly  changing; 
(3)  reliable  recipes  are  impossible ;  (4)  to  produce  the 
required  shades,  only  the  three  primary  colours,  red,  yellow, 
and  blue,  can  be  used;  (5)  the  material  (suede  leather) 
varies  in  itself  to  a  very  great  extent. 

No  reliable  recipes  can  be  given,  because  the  minutest 
detail  in  manipulation  completely  alters  the  shade.  No  two 
hatches  of  skins  will  give  identical  results,  as  difference  in 
breed,  difference  in  texture  or  age  of  the  skin,  whether  they 
consist  of  lamb  or  kid  skins,  whether  they  are  dried  or  salted, 
also  the  method  of  extraction  of  the  dye  wood,  all  have  an 
appreciable  effect  upon  the  results  obtained.  The  chief 
colours  which  are  produced  on  suede  leather  are  as 
follows  :  — 

Straw  Yellow. — Produced  with  weld  liquor  or  fustic. 
When  brighter  colours  are  desired,  small  quantities  of 
picric  acid  may  be  added  to  the  bath 
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Flesh   Colour,  or   Cktmoit.—WtM   liquor,   with   -mall 
L  a   -null   trace  of  logwood  to 
I  the  production  of  too  brown  a  shade. 
/         m     Violet      A  mixture  of  two-thirds  logwood  and 
rd  Brazil  a 

ur    ami    Pink.  —  Brazil    wood,    with    pmall 

additions  ..f  fuchsia    Cochineal  would   !"■  most   suitable 

-hade-,  but  it  baa  been  found  impracticable  for 

i  alum  leathers. 

Olive.— Two-third  .-third  logwood,  to  be  varied 

at  will. 

or  U  at,  r-Gn  i  n.— Fu-tic  und  logwood.-- J.  G.  P. 

Colouring    '/ ■  *       on  the  Infix  ■'<■■" 

,,„(},.  ii  i  of.     E.  Knecht.    J.  Soc.  Dyers  and 

«,14,  S9 — SI. 

Is-  ■  , mnnication  to  the  Journal  of  the  Society  of  D 

,in,|  c.,1  mh!-!-.  1893,  158, il  was  pointed  oul  that  when  a 
drop  •  i  solation  i-  allowed  to  be  absorbed  by  filter 

paper,  the  colourless  halo  which  forma  round  the  central 

oared  d  ml  half  the  hydrochloric  acid  in 

ezperhneoto  have  been  eontinned  with 

ra,  and  it  is  found  that  the  amount  of 

.  the  size  <>f  the  colourless  halo — increases, 

up  t"  a  certain  point,  with  increasing  dilution,  while  the 

~i/.--  ill  the  disc  decre  a 

phenome is  mosl  apparent   with  basic   colours, 

whilst  less  -"  with  acid,  and  the  direct  cotton  colours. 

-  icli  as  caramel,  and  also  alcoholic 
solntioos  of  basic  dyes,  show  no  halo,  and  have  ti3  dyeing 
properties  ;  generally  speaking,  those  dye-tuffs  which  Bhow 
mi  filter  papei    the  .  *t   readily 

absorbed  by  the  fibre* 

It  is   known    thl  I  I    mineral    acid    in  solutions  of 

basic  dyes  weakens  their  di  ,    rties,  and  it  is  shown 

that  the  halo — i\e.,  thi  idually  decreases 

with  of  acid. 

Bzperiments  hue  been  made  showing  the  relation 
between  strength  of  dye  solution  and  capillarity  j  this  rela- 
tion agrees  fairly  well  With  that  between  the  Size  of  the  halo 
and  the  disc. — (.'.  M. 

Alkaline  Mordanting  Compound       I     Grot-Benand. 

K.  v  G  a.  1888,  2,    it).  18—84. 
mi,  Stannate. —  Haismann,  a     I  ■■_•■      icb,  was  the  first 
to  prepare  an   alkaline  compound  of  till  lor  mordanting 
purposes;  this  was  the  potassium  salt.     Later,  I'.  Steiner, 
o|   \.    ringtoo,  replai  id  the  potash  by  soda. 

A  method  of  obtaining  this  fait,  which  is  little  known,  is 

Hely,  of  MiiUmi-  i        i.  of  litharge  are 

!    in   n   solution   of   88-5    kilos,    ol    caustic    soda 

•  lining  •-'•.'  pei  cent,  of  drj  the 

whole   i-   dissolved,   B  kilo-,  of  granulated  lin  at-  added. 

Th,,  i.  ad  lition,  and  is  oxidised 

in. 

A    product   of  constant   composition  i  pared, 

without   any   special   apparatus,   a-   follow-   —  g    ki!.>-    ol 

dissolved  in  a  -tone  iu  25 

litre-   of  hot    water,  and   ar.    treated   with  15  litns  ol  a 

ioIdUod  of  causl  B       V.       u  solution,  having 

■  deusit)  of  88    B.,  is  i 

For  use  h  preparing  tissues  for  printing,  the  solution  at 
88    1;.  i-  diluti  -     B.     Thi 

with  this,  ■  few  ii  ii  ii  i. '  then 

It. 

I  '  1  ,  1  vol.  ol    -tannic 

chloride  solution   al    85     I!,    l    vol.  of   water,   '-'  vu 
Ii.,  and  .''  vols,  of  ammonia  at  ji    i: 

m:-'  but 

mordanted  by  sii  ipli  impregnating  it  with  the  solution  and 
,  zpoaing  it  to  the  »ir,  or  dr> 
Sodium  Alumina  lodycing 

l.\    llati-maun.    in    1.  re   it.  alumina   hydrate 

at.  of  alumiu  1 1  is  dis 
iti  B.),    the    iiiixture   being 

io   to  effect  solution.     If  d 
hydrochk  ition   until 

For  use.  it  i-  diluted  to  ■ 


I?.,  the  precise  degree  depending  mainly  upon  the  pressure 
applied  to  the  rollers  through  which  the  impregnated 
tis-ue  passes  in  the  padding  machine-  The  drying  is 
accomplished  by  means  of  hot  air,  or  in  any  other  con- 
venient manner,  but  care  must  be  taken  that  the  tempera- 
ture to  which  the  tisane  is  expos  d  is  not  excessive,  as 
Otherwise  it  is  liable  to  become  yellow  and  "  tender  "  when 
over-dried.  For  pricting  purpose-,  the  sodium  aluminate 
prepared  from  precipitated  alumina  is  to  be  preferred.  The 
fixing  of  the  mordant  i-  effected  in  a  bath  of  1,000 — 1,200 
htre-  ol  water  in  which  80  kilos,  of  ammonium  chloride  are 
dissolved.  To  maintain  the  bath,  85  grin-,  o!  this  salt  are 
added  for  each  piece  of  cloth  which  passes  through,  and 
after  the  pa-sage  of  10—12  pieces.  5—6  litre-  of  hydro- 
chloric acid  at  2lc  H.  are  aided,  the  bath  being  emptied 
after  150  pieces  have  been  treated. 

Sml, mi,  Chromite. — Less  difficulty  i-  experience. I  in 
mordanting  cotton  with  alkaline  compounds  of  chromic 
oxide  than  with  the  ordinary  chromic  -alts. 

Gonfreville,  in  his  work  ■•  I>.  la  Teintnre  des  l.aines," 
refers  to  the  application  of  alkaline  solutions  of  chrome  in 
mordanting,  bul  i'  wa-  left  to  11.  Koechlin  (this  Journal. 
.  iiionstrate  the  value  of  such  preparations 
in  cotton  dyeing.  Koechlin  recommends  the  following 
quantities  as  most  suitable  for  the  preparation  of  the  hath  : — 
1  part  of  chromic  acetate  at  16  B.,  1  part-  of  water. 
■•  part-  of  c. Hi-tic  soda  at  86  I...  T',-.  Par'  "'  glycerin  at 
28°  B.  Schmid  prefer-  to  dissolve  precipitated  chromic 
hydrate  ( 17-d  kilo.-.)  in  ca  (40  litre-  at  3u'  li.), 

ami  to  dilute  with  water  (13 — 20)  litres)  an  1  glycerin  (1 
litre  at  28  B.).  To  preserve  this  solution,  caustic  soda 
may  he  added  to  it.  the  excess  being  saturated,  before  us,-, 
w  ith  the  requisite  quantity  of  chromic  hydrate.  The 
m  in  an]  case,  however,  cannot  be  long  preserved. 

i:  following  dyestuffs  dye  without  assistance  the 
mordant  deposited  from  alkaline  solution  :—  Magenta, 
I'oirricr'-  Violet  il".  Malachite  Green,  Phosphine, 
Methylene  Blue,  Alizarin,  Alizarin  Orange,  Alizarin  Blue, 
Anthracene  Blue,  Gallocyanin,  (  teruleln,  Logwood,  Persian 
berries,  Quercitron  bark,  Orchil.  Bismarck  Brown,  Victoria 
.the  Ko-incs  and  Alkali  Blues,  dye  with  the  addition 
in  the  hath  of  chrome  alum. 

<  'alcium  Plumbite. — Tiiis  compound  ha-  b  ••  d  extensively 
employed  in  the  production  on  cotton  of  lead  chroinate 
yelloti  ges. 

Good  res  tits  are  obtained  by  a  modificatii f  thi 

method  of  mordanting,  which   consists  in  tir-t  impregnating 

the  cotton  with  a  solution  of  basic  had  aoel  ite  and  then 

passing     II     into    a    solution    -  Il    plumbite.      Ammo- 

nium plumbite,  foi  mordanting  p 

to  calcium  plumbite,  the  plumbites  of  sodium  and  potassium 
u.  .t  being  suffioientl]  Boluble  to  be  of  use. 

Sodium   Zincati  .—Thi-  was  tir-t  employed  by  Kochler 
and  Weber.    It  i-.-i  importance  in  oonsequence  of  ib 
in  connection  with  the  dyeing  on  cotton  of  the   Xylidiae 
PoncefUX    and     ceil:.  -         J  In-    cotton     fin    this 

purpose  i-  impregnated  with  a  mixed  solution  of  a  chromic 
-,,lt    and  a.-.  •  ite,  dried,  and   passed   v,- 

solnticn  prepared  l.\  dissolving  6U  kilos,  of  sine  sulphate  in 
120  instio  soda  at     -     B.    and   1,900  lure-  ot 

It  is  left  for  some  time,  then  it  is  rinsed  and  dyi  1 
The    mordant  thus   obtained,    dy.-    well   with  ( lallocvanin, 
■  in.  Alizarin  <  Irange,  and  Alizarin  Blm  i  this 

.loon 

•' Alkalint    Antimony  Mordant."      '  on  proposed 

by  Kohler  las  the  advantage  of  giving  to  the  fibre 
mordanted  with  da  larger  quantity  of  untie 

oxide  than  is  obtained  from  tartar  emetic;  thus,  whereas 
the  latter  gives  f  '  the  fibre  about  46"5  per  cut.  of  the 
antimony  trioxide  it  contains,  the  alkaline  solution  yields 
SI'S  per  cent.  Il  i-  necessary  that  the  antimonj  oxide 
employed  forthe  preparation  of  the  alkaline  solution  should 
be  fr.i*  from  antimony  sulphide.    Bytheaidol  lOOgrm 

iin.  in  grms.  "I   caustic  soda   may  he   made  t..  dissolve 
•mis.,  and   ISO   grms.   of  caustic  soda,   ISO  gnu-.  ..t 

antimony  tt 

Alkalim  fron  Solutioni  have  Ken  prepared  by  Balanche 

and  oth.r-      I    B 


April  30.  189S.] 
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Turkey   Red   [Calico  Printing'],  Alkaline  Discharge  of. 
W.  Trjapkine.     Rev.  Gen.  1S9S,  2,  4— 12. 

The  author  discusses  the  influence  of  certain  components 
of  Turkey-red  colour  lakes  on  their  capacity  for  being 
discharged. 

Regarding  the  dyestuffs,  less  resistance  to  the  alkaline 
discharge  mixtures  is  offered  by  Anthrapurpurin,  Flavopur- 
purin  and  Purpurin,  than  by  Alizarin. 

The  proportion  of  fatty  matters  contained  in  the  lakes  is 
of  less  moment  in  the  alkaline  discharge  style  than  in  the 
older  process  of  discharging.  There  is,  however,  a  certain 
limit  which  must  not  be  exceeded  :  thus,  a  solution  con- 
taining per  litre  300  grins,  of  Turkey-red  oil  of  50  per  cent, 
streugth  gives  colour  -  lakes  which  are  discharged  with 
difficulty  in  fine  patterns. 

On  account  of  the  sparing  solubility  of  calcium  alizarate, 
lime  has  great  influence  on  the  fastness  to  alkali  of  the 
Alizarin  lakes,  the  difficulty  of  discharging  increasing  with 
the  proportion  of  calcium  present  in  them.  Lime  has  less 
influence  on  the  fastness  of  the  trihydroxyauthraquinone 
colour-lakes. 

The  Turkey  reds  for  the  alkaline  discharge  process  are 
dyed  by  ordinary  methods,  the  only  modification  of  impor- 
tance being  the  employment  of  more  concentrated  Turkey- 
red  oil  solutions  than  were  formerly  used.  The  trihydroxy- 
authraquinone dyestulfs  are  preferably  employed  in  dyeing, 
but  mixtures  of  Alizarin  and  Authrapurpuriu  are  also  used 
to  produce  reds  of  shades  more  closely  resembling  those 
dyed  for  the  older  discharge  style. 

The  essential  agents  of  the  alkaline  discharge  are  caustic 
soda  and  sodium  silicate,  which  are  thickened  for  printing 
with  calcined  starch,  dextrin,  gum  Senegal,  wheaten  and 
maize  starch.  The  last  two  give  very  thick  colours,  and  are 
therefore  only  used  for  thickening  the  blue  dyestuffs,  which 
are  not  required  to  penetrate  the  tissue  to  the  same  extent 
as  the  Other  discharge  colours.  Thinner  colours  are  used 
for  the  Alizarin  lakes  than  for  the  lakes  of  other  dyestuffs 
in  order  that  the  action  may  be  more  complete. 

White  Discharge. — The  customary  mixture  of  caustic  soda, 
sodium  silicate,  glycerin,  and  turpentine,  gives  a  satisfactory 
white  on  tissues  dyed  with  Authrapurpuriu  or  mixtuies  of 
Anchrapurpuriu  and  Flavopurpurin.  In  the  case  of  reds 
dyed  with  Alizarin,  the  results  are  less  pleasing,  and  in  order 
to  clear  the  whites,  it  is  necessary  to  submit  the  tissues  to 
a  vigorous  steam-chemicking. 

Zinc  dust  has  been  tried  as  an  addition  to  the  white  dis- 
charge colour,  with  the  object  of  converting  the  Alizarin 
into  desoxyalizarin,  which  has  very  little  colouring  power, 
but  the  improvement  obtained  is  not  sufficient. 

It  has  been  observed  that  certain  metallic  oxides,  par- 
ticularly zinc  and  stannous  oxides,  when  admixed  with  the 
discharge  colours,  facilitate  the  production  of  a  discharge. 
Such  compounds  are,  consequently,  employed  in  the  dis- 
charge of  the  faster  lakes ;  for  instance,  those  dyed  with 
Alizarin.  The  two  metallic  oxides  do  no!  act  quite  similarly. 
It  is  found  that  when  the  clearing  bath  used,  has  a  density 
of  1° — l"25c  B.,  pure  whites  are  obtained  with  both;  but 
that  when  the  clearing  bath  is  at  0-25"  B.,  the  sodium  stan- 
nite  mixture  alone  yields  a  white,  the  mixture  containing 
sodium  zineate  giving  impressions  which  are  more  or  less 
coloured,  not  merely  with  the  uuremoved  products  of  de- 
composition of  the  colour  lake,  but  with  the  zinc  alizarate 
which  has  been  formed.  A  discharge  mixture  containing 
sodium  zineate  is  especially  serviceable  for  use  in  conjunc- 
tion with  the  yellow  discharge  colour,  since  a  concentrated 
clearing  bath  is  required  for  use  in  connection  with  this. 
In  other  cases  the  sodium  stauuite  mixtures  are  to  be  pre- 
ferred. A  special  advantage  attending  th  ■  use  of  the  latter, 
with  reds  dyed  with  Anthrapurpurin  and  Flavopurpurin,  is 
that  they  enable  the  final  clearing  processes,  namely,  soap- 
ing and  chemicking,  to  be  dispensed,  with. 

The  sodium  stauuite  mixture  is  prepared  by  adding  stan- 
nous hydrate,  or  more  commonly  stannous  chloride,  to  a 
thickened  solution  of  caustic  soda,  to  which  a  little  glycerin 
has  been  added,  at  a  temperature  not  exceeding  33° — 40°  C. 
Above  this  temperature,  decomposition  of  the  sodium  stan- 
nite  into  sodium  staunate  ami  metallic  tin  occurs,  and  the 
results  obtained  in  printing  are  less  satisfactory.     After  the    j 


stannous  salt  has  been  added,  the  mixture  is  stirred  occa- 
sionally during  1 — 2  hours  before  the  sodium  silicate  is 
added.  Finally  turpentine  is  added.  Not  more  than  2 — 3 
days'  supply  of  colour  should  be  made  at  a  time,  as  the 
colour  does  not  keep  well. 

The  sodium  zineate  mixture  is  obtained  by  adding  zinc 
sulphate  to  the  thickened  caustic  soda-glycerin  mixture 
heated  at  50° — 60°  C.  Zinc  oxide  may  be  used  in  place  of 
the  sulphate. 

The  colours  are  composed  as  in  the  following  examples  : 
— Alkaline  thickening :  3-75  kilos,  of  gum  (?  Senegal) 
solution  (10:10),  3  kilos,  of  dextrin  solution  (10:10), 
1-25  litres  of  water,  25  grms.  (?  kilos.)  of  caustic  soda 
solution  at  50:  B  ,  1  •  75  kilos,  of  dry  caustic  soda. 
Sodium  stannite  standard  mixture:  30  litres  of  alkaline 
thickening,  1 -2.5  litres  of  glycerin,  G -5  kilos,  of  stannous 
chloride.  Alkaline  white  discharge  with  sodium  stannite: 
10  litres  of  sodium  stauuite  standard  mixture,  3  litres  of 
sodium  silicate  at  38'  B.,  50 — 75  grms.  of  Indigo  (30  per 
cent,  paste),  0-2  litre  of  turpentine.  Sodium  zineate  stand- 
ard mixture  :  2-5  kilos,  of  gum  Senegal  solution  (10: 10), 
2  kilos,  of  dextrin  solution  (10:  10),  2  litres  of  water, 
J  litres  of  glycerin  at  28°  B.,  2  kilos,  of  zinc  oxide,  and 
22  litres  of  caustic  soda  at  SO  B.  Alkaline  white  discharge 
with  sodium  zineate :  10  litres  of  sodium  zineate  standard 
mixture,  3  litres  of  sodium  silicate  at  3sJ  B  ,  50 — 75  grms. 
■  of  Indigo  (30  per  cent,  paste),  0-5  litre  of  glucose  at 
35°  B.,  and  0-2  litre  of  turpentine. 

Pink  Discharge. — Excellent  results  are  obtained  with 
half-discharge  colours  containing  sodium  stannite.  The 
precise  composition  of  the  printing  mixture  is  determined 
by  the  shade  of  pink  to  be  produced,  the  nature  and  intensity 
of  the  red  to  be  discharged,  and  the  depth  of  engravin«-  of 
the  printing  roller:  thus,  for  an  Anthrapurpurin  Red,  a 
printing  colour  containing  per  litre  about  35  c.c.  of  caustic 
soda  at  50°  B.  answers,  while  for  a  red  dyed  with  equal 
quantities  of  Alizarin  and  Anthrapurpurin,  a  colour  contain- 
ing per  litre  about  120  c.c.  of  such  a  solution,  is  required. 
Gum  Senegal  is  very  suitable  as  a  thickening  agent  for  the 
pink  discharge  colours.  The  consistency  of  the  colour 
should  be  rather  thin,  and  the  mixture  should  be  made  only 
as  required.  The  tissues,  after  printing,  must  be  well  and 
very    regularly  dried.     The   following  is  a  mixture  suitable 

for  discharging  a  mixed   Anthrapurpurin-Alizariu  Red: 

3  litres  of  stannous  hydrate  in  paste  (corresponding  with 
500  grms.  of  stannous  chloride  per  litre  ).  :!  litres  of  water, 
1-5  litres  of  glycerin  at  2S  I!.,  1  -75  litre-  of  caustic  soda 
at  50"  B.  (to  be  added  gradually,  while  keeping  cold),  7-75 
litres  of  gum  solution  (10: 10),  3  litres  of  sodium  silicate  at 
38'  15.,  and  0-25  litre  of  turpentine. 

Yellow  Discharge. — This  consists  essentially  of  lead 
hydrate  dissolved  in  caustic  soda,  and  sodium  silicate.  The 
proportion  of  lead  oxide  is  about  225 — 2.">n  grms.  per  litre. 
This  is  more  than  can  be  obtained  in  solution  at  the  ordinary 
temperature.  The  printing  mixture,  indeed,  contains  a 
certain  quantity  of  lead  hydrate  in  a  state  of  suspension, 
which  has  separated  out  as  the  colour  has  cooled.  It  may 
also  contain,  as  Ditte  has  shown,  lead  oxide,  formed  by  the 
dehydrating  action  of  the  concentrated  alkali  solution. 

By  the  addition  of  glycerin  or  glucose  to  the  mixtures,  a 
complete  solution  of  the  lead  hydrate  may  be  obtained. 
When,  however,  such  compounds  aie  employed,  the  fixation 
of  the  lead  on  the  fibre  is  hindered  :  glucose  is  for  this 
reason  less  to  be  recommended  than  glycerin. 

The  following  mixtures  yield  yellow  discharge  effects, 
after  steaming,  clearing,  and  chroming  : — Yellow  discharge 
with  hail  hydrate:  2'75  litres  of  dextrin  solution  (.10:10), 
1 " 75  litres  of  water,  13-5  litres  of  caustic  soda  at  5<>  B., 
il  kilos,  of  lead  hydrate,  2-25  litres  of  glycerin  at  2S'  B., 
5  litres  of  sodium  silicate  at  38°  B.,  0-25  litre  of  turpentine. 
The  lead  hydrate  for  the  above  is  prepared  by  precipitating 
10  kilos,  of  lead  nitrate,  dissolved  in  15  litres  of  water  with 
4  ■  5  kilos,  of  caustic  soda  at  36°  B.,  the  precipitate  being 
washed,  drained,  and  pressed  to  a  weight  of  11 '5  kilos. 
Yellow  discharge  with  lead  nitrate  : — 2 '25  litres  of  dextrin 
solution  (10: 10),  1  •  75  litres  of  water,  15  litres  of  caustic 
soda  at  50"  B.,  2  litres  of  glycerin,  9-25  kilos,  of  lead  nitrate, 
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5  |hn  -     B.,  0-  I  litre  r.f  turpentine. 

).  ih    lead   chloride:  4    litres  of  dextrin 

solution  (10:11  I  water,  15  litres  of  caustic  soda 

at  5  of  lead  chloride,  2  litres  of  glycerin, 

:,  litres  of  sodium  silicate  at  38    B.,  0-25  litre  of  turpei  I 
The  lead  chloride  is  prepared  by  <li-s..iving  1"  Wo  ' 

nitrate  in   l">  litres    of  water,  ami   precipitating  with 
kilos,  of  common  -jit  solution  at  Id"  B.    The  precipita 
washed,  and  pressed  to  9  kilos,  weight.    Pale  yellou 
charge i   8-75   kilos,  of  lead   nitrate.    1-5   litres   of   water, 
1-;,  solution  (10:10),  ts   litres  of   caustic 

soda  at  :,u    T...  3  lit if  sodium  siliejte  at  :i-    B.,  0  2  litre 

of  turpentine.     (Se<    also  this  Journal,  1884,  55,  and  1896, 
:t;:,.)-  E.  B. 

l'A  CENTS. 

Coloured,  Marbled,  Variegated,  or  like  Paper* ;  -I  ->'•       ' 

/„,  is  for.     o.  11.  Stone,  Birmingham.     Eng. 

Pat.  81  14,  March  30,  1897. 

Coi.'ii  lis.,   matters   in    the   solid   state   or   in    solution   arc 

applied  <■•  'he  paper  pulp  on  the  machine,  preferably  at  the 

"wet"  en.l  of   the    machine.      The   colour   may    1"    either 

•  ilarly   -j.ritikl.-.l   on   the    |.ul|i    or   applied  in  lines  or 

other  patterns  hj    means  of  hrushes  or  other  mechanical 

B    i:   B 

Hank-dueing  Machine*,  An    Impl.   in.     II.  Bentley  and 
.1    w    i:  tradfonl.     Bug.  Pat.  TSuu,  March  26, 

l-'.>7. 
Thk  improvement  consist-  in  the  employment  of  a  carrier 
mounted    a\  ticks   or   rollers   inside  the   hanks   and 

adapted  to  move  round  with  the  hanks  in  erder  to  prevent 
them  [rem      I  ipp  ng,"  i.i   .  winding  directly  on  to  the  sticks 

lien,    The  carrier  maj  be  made  either  of  metal  or  of   \ 
openwork  cloth  or  netting. — 11.  li-  B. 

Coloured  or  Decoratiot  Effeetson  Paper  or  other  Surfaces, 
I   Pj  Mean*  for  Producing.    J.  Imray,  London. 

ni.'  \.  BoudiUon  el   I  ie.,  Paris, 
I  ranee.     Eng.  Pat  10,901,  May  1,  1897. 

I,,,  mrfaci  ol  the  paper,  &c.  on  which  the  effects  are  to  he   | 
produced  is immened  in  water.  A  solution  of  Judea  bitumen 
in  "  er\  Ktallisahle  benseu*,"  containing  also  colophony  and 

kauri  gum,  isdroppe.l  on  the  BUrfaCC  of  tin-  water  and  spreads 

forming  a  pellicle  which  exhibits  beautiful  interference 
colour-.  These  eoloun  may  be  transferred  to  the  surface 
ofthi  paper,  i  thei  by  running  of!  Ihe  water  in  the  vessel, 
.,r  by  slowrj  unwinding  the  paper  from  a  roller  and 
drawing  it  through  the  pellicle.  In  either  case  the  paper 
is  dried  b)  passing  through  heated  chambers.  The  pattern 
ol  the  colour-  may  he  varied  by  varying  the  form  and 
ma  ol  the  drops  which  form  tin-  pellicle,  bj  agitating 
the  pellicle  during  formation,  or  by  adding  drop-  of  snb- 

iea    which    became    Insolub  osqre   to   light. 

Designs  may  be  formed  on  the  coloured  surface  by  means 
of  stencils  laid   upon  it  so  as  to   prevent  the  deposit    if 
pellicle  iii  certain  portions,  or  by  printing  on  the  coloured    . 
surface.     H   B  B. 

Bleaching    Colt         I  "''   "''or    VegetabU     Textile 

ials  ;  Impti.in.   <'.  Deleaclute, Marommes, France. 

,  Nov.  20,  1897. 

This   patent    describes   a   method  ol    bleaching 

which  the  preliminary  treatment  with  alkali  is 
entlrali  dispensed  with,  being  replaced  by    :  nical 

menl  ind  subsequent  stretching  and  drying  operations. 

chemical  In  nsists  in  adding  to  the  ordinary 

chlorine   b  ition   comp  alt  2*5   kilo-,  of 

inola--e-. '-'■  a  kilo*,  of  starch,  and    10   kilo-,  of  nitric    a.  id 
at  86     B.  '  "ire 

i  diluted  with  water  to  !  B.  This  forms  the 
hath  in  which  in  immened  bobbins  holding  skeins  of  the 
textile   material,   through   which   the   liquid   is   drawn   or 

sod.    The  molasses  and  starch  ol  the  mixture  serve 
vehicle  tor  the  bleaching  lucing  thei 

on.     The  ski-ins  of  bleached  material  are  taken  from 

the  round   boxes  in  which  they  have  been  bleached,  and 

gradually    stretched   on   nut,   and   in   the    -tretehed 


condition  are  exposed   to   steam  tin. 1  then  dried  hy  st 
air  currents.     Tne   cotton    may,  if  necessary,  be  blued  and 
dyed  in  the  vat  employed  for  the  bleaching  treatment. 
The  advantages  claimed  are  that  the  fibre  is  no!  tendered, 

no   yellowish   tint    is    imparted    to    it.    and    the    chlorite 
entirely  remove  1  from  the  fibre. — K.  li.  11. 

VII— ACIDS.  ALKALIS,  AND  SALTS. 

Perchromic  Acid,  Alt  f,    O.  F.  Wiede.     Bar, 

31,   [5],  516—524. 

itniNG   to   a  former  ition,  the   author  had 

succeeded  in  preparing  only  aniline  and  pyridine  salts  of  the 
general  formula  (_'r<  I  .<  i\r,  where  M'  is  a  monad  radicle,  the 
ammonia  compound  which  he  then  prepared  having  the 
formula  <  r(i  ...Ml  .  By  nsing  an  ethereal  solution  of 
perchromic  acid  prepare. las  formerly  described,  coolinc  this 
to—.)  or  —111  C,  and  adding  cooled  ethereal  solution  of 
ammonia  cautiously,  avoiding  excess,  he  has  now  obtained 
a  precipitate  which,  after  being  freed  from  the  ethereal 
liquid,  drained,  well  washed  with  cold  absolute  alcohol  nod 
ether,  and  dried  nna  tile,  forms  a  violet-black  crystalline 
powder,  the  analysis  of  which  corresponds  with  the  formula 
i  n  >,.(  iNll ,  +  II  1 1..    The  dry  substance  is  stable  for  some 

.lav-  in   the  air,   hut   moisture    - i    determines    i(s  decom- 

po-fion,  ammonium  bichromate  being  left.  On  sudden 
heating,  it  hisses,  and  is  converted  into  chromium  trioxide 
with  evolution  of  nitrogen  oxides.  It  dissolves  in  ice-cold 
water  to  a  neuti  i  Diet  solution,  rapidly  decomposing 

in  strong  solution  or  when  heated.  Fixed  alkalis  act  like 
water,  while  ammonia  in  the  cold    produces    the   compound 

previously  described.  Lead,  barium,  and  silver  salts  give 
precipitates  which  rapidly  decompose,  whilst  ferrous  salt- 
are  at  once  peroxidised  by  it. 

By  adding  to  a  cooled  solution  "f  perchromic  acid  pre- 
pared as  above  (but  carefully  separated  from  any  crusts  of 
ire  deposited  during  cooling)  ..  solution  ol  potassium 
hydroxide  in  anhydrous  ether,  a  similar  compound  of  the 
formula  CrO4.OK+Hj0  eiL    This   resembles 

in  its  general  behaviour  the  ammonium  compound,  hut  is 
leas  stable,  the  dry  -alt,  at  temperatures  above  n  ('.,  beiug 
comparable  in  explosiveness  with  io.lide  of  nitrogen. 

The  author  conclude-  tint  the  original  blue  ethereal 
solutior  contains  perchromic  anhydride,  CrjO,  j  that 
water  in    presence    of  hy.lroxyl  forms  with  this  perchromic 

acid,  Cr04.OH,  which    eaa    only    exist    in    presence  of 
(possibly  as   a   compound    with)   hydroxyl;  and  that  th 
hydroxy!  shown   in   the  formula:  of  the  salts  is  then  as 
■•  hydroxy!  o t  crystallisation." — J. T.  D. 

I       .iii,-  Sails,  Action  of  Alkaline  Sulphite*  on. 
A.  II ira.     Bull.  Son.  Chim.  1898,  19,  168—171. 

Wiikn  a  large  t  .  •  ■•  of  sodium  sulphite  is  added  to  ■ 
solution  of  a  chromic  ution   is  obtained,  in 

which  the  ;  of  chromium  is  not   revealed  by  the 

ordinary  reagents.  When  8  mols.  of  solium  sulphite  nre 
added  to  the  violet  solution  of  1  mol.  of  chromic  sulphate, 
sulphur  dioxide  i-  evolved,  and  the  colour  changes  to 
.',  the  whole  of  the  chromium  separates  out 
a-  a  Booenlent  precipitate  of  the  composition  21  r,O.SO 
Bj    evaporating   the  tier  bath,  a  r. -nine 

of   th..  aomposition  I  lined,  which   give-  ., 

colloidal  solution  with  water.  These  are  not  true  ha-ie 
salts,  but  cont  on  th  in   the  form    of  a   complex 

radicle,  which  i-  somewhat  slowly  decomposed,  with  pre- 
cipitation of  chromic  hydroxide, hj  caustic  soda  or  ammonia. 
The  lime  required  for  the  formation  of  a  precipitate 
increases  with  the  excess  of  solium  sulphite  present, 
but  is  diminished  by  raising  the  temperature  or  nsing  larger 
quantities  ol  the  n  I.I. 

Sodium  Carbonate,  Native.     W.   1'.  Blake.     Eng.  and 

Mining  .1.  1898,  65,  [7],  188. 

I  in  i  recently  examine  I.  at  the  Arixona  School 

of  Mm.-,  a   sample  ol   crude  carbonate  ..t  soda  from  a 

depo-il     situate  I     in     til       I  rtli     of    the     Slate     of 

Sonora,    Mexico,    in   the    mining   district    of  Altar,   about 
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2'  miles  from  Adair  Hay  and  directly  upon  the  shore  of  the 
Gulf  of  California.  The  carbonate  is  found  in  the  central 
portion  of  a  basin -shaped  depression,  about  1  mile  in  length 
and  breadth,  and  is  spread  out  in  a  layer  over  an  area  of 
about  60  acres.  The  deposit  varies  in  thickness  from 
1  to  3  feet,  and  is  partly  overlaid  by  a  stratum  of  sandy 
earth  about  3  in.  thick.  The  lowest  portions  of  the  deposit 
are  saturated  with  a  solution  of  the  carbonate  in  water  ; 
this  solution  underlies  the  bed  for  a  depth  of  2  ft.,  and  is  so 
concentrated  that,  when  exposed  to  the  air  and  sun,  sodium 
carbonate  rapidly  crystallises  out  and  forms  in  layers  to  a 
depth  of  nearly  3  ins.,  in  less  than  30  days.  In  the  centre 
of  the  deposit  is  a  spring  or  water  hole,  where  potable 
water  may  be  had  in  quantity.  The  sodium  carbonate, 
when  obtained  on  the  large  scale  by  digging,  is  mixed 
with  insoluble  clay  and  very  fine  saud,  an  earthy  impurity 
which  probably  has  been  blown  in  from  the  surrounding  hills. 
The  following  is  an  analysis  of  an  average  sample  from  the 
deposit: — Sand,  silt,  &c,  insoluble  in  water,  13  per  cent.; 
iron  oxide  and  alumina,  2*8  per  cent.  ;  lime,  1 '  14  per  cent. ; 
salt,  4-7  per  cent. ;  NaoSO,,  4-7  per  ceqt. ;  Na,C03,  75-86 
per  cent.  The  sample,  leached  with  cold  water,  gave  75  per 
cent,  of  clean  white  carbonate  of  soda,  including  the  small 
quantity  of  other  soluble  salts.  Hot  water  gives  a  larger 
yield  ;  but,  on  ignition,  the  product  obtained  by  lixiviation 
becomes  much  reduced  in  weight,  a  cousiderable  amount  of 
water  being  driven  off.  A  sample  of  selected  crystals, 
when  examined  by  B.  H.  Forbes  and  M  H.  Walker,  showed 
a  specific  gravity  of  2-33,  and  contained  some  bicarbonate 
of  soda,  a  trace  of  chlorine  and  sulphates,  but  no  sulphides, 
lime,  barium,  silica,  potassium,  or  ammonia.  The  equivalent 
of  71-96  per  cent,  of  sodium  carbonate  was  indicated  on 
titration  with  standard  acid. 

It  is  estimated  that  the  deposit  will  yield  1,000  lb.  of  the 
carbonate  per  square  yard  of  area,  and  that  the  total  cost 
of  digging  and  placing  on  ship-board  will  be  about  2  dols. 
per  ton. — A.  S. 

( 'austic  Soda.     K.  W.  Juriseh.     Zeits.  angew.  Chem. 
1898,  174—176. 

Owing  to  the  greater  purity  of  the  sodium  carbonate 
obtained  by  the  ammonia-soda  process  compared  with  that 
made  by  the  Leblauc  process,  when  ordinary  caustic  soda 
is  manufactured  from  the  former,  in  order  to  reduce 
the  test  of  the  product,  the  carbonate  is  incompletely 
causticised,  the  liquor  is  not  allowed  to  cool,  and  hence  the 
so  called  "  caustic  salts "  are  not  removed,  and  sodium 
chloride  is  added.  The  green  colour  due  to  the  presence 
of  manganate  derived  from  the  manganese  of  the  lime  is 
removed  by  adding  sulphur.  These  differences  in  the 
processes  render  it  easy  to  distinguish  the  products,  and  the 
analyses  quoted  below  show  that  in  each  case  the  material 
was  obtained  from  an  ammonia-soda  product. 

1  is  a  sample  of  the  outer  white  portion  of  a  drum  of 
caustic  soda  manufactured  in  a  works  in  Bohemia,  la  the 
flesh-coloured  to  grey  parts  of  the  central  core,  which 
also  contained  yellowish  and  bluish-green  portions  ;  2  is  a 
sample  of  the  outer  light  flesh-eoloured  portions  of  a  drum 
of  caustic  soda,  made  in  an  Austrian  ammonia-soda  works; 
2a  the  dark  grey  portion  of  the  central  core,  which  also 
exhibited  coloured  portions  similar  to  la,  only  darker. 


— 

1. 

Iff. 

2.                  2<T. 

80-740 
6-157 

86-240 
5-874 
1-229 
3-804 
2-522 
0-019 
Trace 
o-ooi 

0-023 
0-016 
0-006 
0-093 
.1-011 
0 
Not  detd. 

84-220          S4-174 

li-M, 
3-979 
2-747 

4-092             4-456 

Na.jS03 

0-031 
0 

o-ooi 

0-002 

o-ooi 

0-004 

0-005 

0-002 

0 

Not  detd. 

0-003             0-001 
0-002             0-O01 

0                     0 
0-002             0-016 
0-008             0-018 

Fe203  

CuO 

0-013             0-174 
O'OOti             0-006 
0-007 
Not  detd.    Not  detd. 

100-190 

WS38 

101-518         100-24.'. 

The  cores  in  each  ca6e  contain  about  10  times  the 
quantity  of  earthy  and  metallic  impurities  present  in  the 
outer  portions.  The  copper  oxide  in  2<i  is  derived  from 
Iiobert's  apparatus.  In  order  to  get  rid  of  the  core,  or 
at  any  rate  to  diminish  its  size,  the  molten  caustic  soda 
must  be  allowed  to  settle,  and  care  must  be  taken  not  to  stir 
up  the  sediment  in  transferring  to  the  drums.— E.  W.  W. 

Ammonia- Soda    Process,    Waste  Liquors   of  the.     K.   W. 
Juriseh.     Zeits.  f.  angew.  Chem.  1898,  [6],  130—135. 

Schreib  and  Lunge  have  criticised  figures  formerly  given 
by  the  author,  disregarding  the  fact  that  those  figures  were 
given  as  the  extreme  limits  between  which  the  composition 
of  ammonia-soda  waste  liquors  may  vary.  The  author  now 
presents  a  number  of  figures  representing  the  various 
conditions  obtaining  in  various  methods  of  working. 

a.  Most  Concentrated  Liquors. —  Mallet  -  Boulouvard's 
system,  distillation  conducted  by  a  steam-coil,  so  that  the 
heating  steam  does  not  dilute  the  liquors.  For  every 
1,000  kilos,  of  soda  there  are  produced  on  an  average 
7,367  litres  of  waste  liquor  of  18°  B.,  containing,  per  100 
Co.,  7-0  grms.  of  NaCl,  16-0  gnus,  of  CaCl.:,  2-7  grms.  of 
CaO  as  hydroxide  and  carbonate,  and  0-005  gnu.  of  NH,. 
The  monthly  averages  for  several  months  lay  between  6-30 
and  7-10  NaCl,  and  between  0-0049  and  0-0070  NH3. 

b.  Most  Dilute  Liquors. — In  a  small  work,  on  Wegelin 
and  Hubner-Pollaezek's  system,  furnished  later  on  with  two 
Savalle's  columns,  the  distillation  was  carried  on  slightly 
above  atmospheric  pressure.  Average  per  1,000  kilos,  of 
soda,  13,000  litres  of  waste  liquor  of  11° -5  B.  The  following 
table  shows  for  a  year  (1882-83)  the  lowest,  highest,  and 
average  figures  for  each  constituent  in  grms.  per  litre : — 


Minimum. 


Maximum. 


Avenge. 


Decrees  Bautlle 9 

NaCl 55 

CaCI2 15 

(-'..(Oil) 17 

CaCO. 2 

NH... (I 


13 
135 

50 
32 
40 
0 


11-5 

Ml 

•ir, 
is 

5 

0 


Schreib  and  Lunge  both  commented  on  these  numbers  ; 
it  must  be  admitted  that  they  would  only  occur  in  a  small 
and  hadly-couducted  work. 

c.  Mean  Liquors. — Some  figures  from  the  practice  in 
Solvay  works.  F^or  daily  tests,  three  determinations  were 
made;  the  alkalinity  (Ca(OH),,  CaC03,  NH3)  in  10  c.c. 
was  titrated  with  normal  acid,  the  free  ammonia  in  100  c.c. 
was  determined  by  distillation  into  normal  acid  and  back- 
titration,  and  the  total  chlorine  in  1  c.c.  titrated  by  silver 
nitrate  (I  c.c.  =  0-00355  grm.  CI).  The  figures  which 
follow  are  examples  : — ■ 


English 
Work, 
July 
1880. 

14-5 

0-G 

27-2 

Austrian  Work. 

February 

1885. 

Mav 
1885. 

December 
1885. 

Mav 

1887. 

Alkalinity  . . . 
Ammonia .... 

12-8 
0'8 
21-0 

10—18 
0-2—2-5 

12—25 

4-5 
0-75 
18-0 

6—12 
0-2— 0-t 
35—40 

In  1887  the  process  was  worked  with  addition  of  salt ;  in 
1885  without. 

The  author  gives  tables  showing  the  hourly  or  half-hourly 
tests  on  March  23rd,  18S5,  of  a  Mond  distillation  tower  after 
seven  weeks'  continuous  use,  the  day  before  cleaning ; 
working  with  addition  of  salt.  In  the  third  table  two  sets 
of  figures  are  given,  one  in  which  the  sample  of  liquor  was 
delivered  from  the  tower  into  an  open  vessel,  the  other  in 
which  it  was  delivered  under  water ;  the  difference  shows 
the  escape  of  ammonia  from  the  liquor  when  the  pressure 
is  suddenly  reduced  from  that  in  the  tower  to  that  of  the 
atmosphere.  On  the  next  page  are  given  the  maximum, 
minimum,  and  average  figures  from  these  tables. 
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Minimum   Maximum.     Average. 


"':);» 




Ire:— 





I  r.       Ml      

Nil,'  I 





Bqaivali  0*88 

IU  :  — 
Alk:.  ! 

Chlorine  (Id   ! 


IU". 

m.;:.! 

1-972 

wots 

104-930 

9S01  WO 

8-70 

19*50 


21 
13 

ii 
(i 
HI 

I'll 


187 
365 
587 
•048 
■818 

Til 
•02 

■7375 


II.— Mm  u    "i     I,i mi:. 


i                   1*172 

pel  litr.   :  — 

80-525         889-546 

1-00             18-76 

claj 884-02 

r:i(i BS'80          207-48 

•n 


- 


III.—  I.i  iS8  "i    Ammonia. 
\      Sample  taken  in  Open  i 


■ 

1-112* 

: 

ii  in 

2r:i5 

11-1117 

rns- 

1-91 

20-23 
1*989 

1099 

IT!"  17 

i-  -:.T 

10-982 

0*810 

B      sVi/'i*  SarnpU  under 

Wafer. 

■j-i.'.j 

• 

ilumna  refer  i  ample  ■■nlv. 

maximum  and  minimum  respective*)  of  ami* 

These  observations  were  made  in  a  work  possessing  two 
distillation  lower*,  one  of  Mood's  pattern,  the  other  of  more 
construction,  with  nine  divisions  in  the  lower  part. 
.iiit|iin  of  20,000  kilos,  of   soda,  each  tower 
yielded   abonl  220  cb.    m.    "I   waste  liquor.     This    would 
sometimes  ri  cb.  m.,  bnl  with  such  large  bulks  ii 

would  be  preferable  lo  increase  all  the  dimensions  of  the 
tower,  and  to  have  1 1  or  12  divisions  in  the  lowei  p 

.1.  T.  It. 
Calcium  Sulphate,  Action   qf,on  Alkali  Haloid  Salt$. 

V.  Ditte.     ComptesBend   126,  [10],  694— 700. 
Win  \,  in  presence  of  potassium  chloride,  solu- 

isi sulphate  and  calcium  chloride  are  mixed, 

nothing  is  the   proportion  of  the  latter 

saltisbelo**  a  certain  limit,  but  when  ilii-  limit  is  passed, 
there  is  formed  the  double  sail  K  *•  '  CaSO  .  ill  1 1.  which 
in  liiu-  nei  dli  -  I  ••!  ever)  mixture  ol  calcium 
chloride  and  potassium  sulphate,  a  slate  of  equilibrium  is 
proportion  of  this  double  -alt  lias 
been  formed  ted,  and  1«\    greatly  increasing  the 

nin. unit   ol  calcium  chloride,  ii   is  possible  to  rem 
sulphuric  acid  compli f 

\\  Ii.  ii  gypsum  ii  I  to  reaol   on  solutions 

•  vaj-j  my    strengths,  ii   ap| 
c  simply  in  the  wcakci  solutions;  bnl  with   stronger 

solution*  the  amount  of  Cat)  i  ontai 1  in  the  liquid 

limn  would  correspond  with  the  SI  l  tie  name  time, 

pointin  amposilion  of  the  alkali  chloride   by  the 

calcium  sulphate.  From  these  stroi  g  solutions  the  double 
salt  mentioned  above  always  separates.  The  sain.,  thing 
.'criir-  with  tin'  bromide  and  iodide  ••!   i  ad  with 

iim  sod  ammonium,  though  in  the  ease 
of  the  two  last  there  is  no  separation  ol  doable  salt, 


It  is  to  be  noted  that  the  reaction*  between  calcium  sul- 
phate and  the  alkali  haloids  are  all  accompanied  1>\  very 
small  heat  changes,  and  that  the  sign  of  the  heat -change  in 
a  given  reaction  may  be  reversed  by  greater  or  less  dilution, 
so  that  probably,  in  the  case  of  the  potassium  salts,  the  heat 
of  formation  of  the  double  salt  i-  an  important  factor  in 
determining  exchange. — J.  T.  I). 

Bauxili .  iht  Commercial  Analysis  of.      W.  15.  Phillips  and 

D.  Hancock.    3.  Amer.  Cbem.  Hoc  1898,  20,  [3],  209. 

See  under  XXIII..  page  378. 

PATENTS. 

Ammonia,   Nitrati    ■;/'.    Protest  for   tht    Separation   and 
Purification   vf.      It.  N.   Lennox,   London.    Kng.    I'at. 
.  March  8,  1897. 

Ammumi  m  sulphate  and  a  nitrate,  such  as  sodium  nitrate, 
are  mixed,  nearly  in  molecular  proportions,  though  prefer- 
ably with  B  slight  excess  of  one  of  the  salts,  and  the  mixture 
is  heated  in  an  iron  or  other  suitable  retort  to  a  temperature 
not  exceeding  280  '.'.,  while  a  vacuum  or  a  pressure  not 
eding,  at  must,  g  ins.  of  mercury,  is  maintained  in  tin 
apparatus.  Ammonium  nitrate  distils  over  into  the  earthen- 
ware receivi  r.  and  may  be  removed  bj  aid  of  a  steam  jet, 
and  re-distilled  in  vacud,  to  obtain  it  in  a  pure  state.  "  The 
scrubber  is  charged  with  a  strong  solution  of  nitrat. 
ammonia,  or  other  material  capable  of  absorbing  any  nitric 
acid  anil  ammonia  which  may  result  from  dissociation  of 
nitrate  of  ammonia,  SO  thai  vapours  of  neither  nitric  acid  or 
ammonia  reach  the  pump  or  exhauster." — B.  B. 

Sodium  Chloridt   or  other  Salts,  Imply,  in  Apparatus.  Jbr 
Electrolysing.     F.Taylor,   \.     ml..  .  ami  1!.  W.  1).  Mont 
gomery,  Belfast     Kng.  I'at.  6989,  March  17,  ls;i7. 
Set  under  \ I.  A.,  page  8S8. 

Ferric  Sulphate,  Impts.  in  the  Mums  or  Method  nfWCiuut 
facturing.  W.  VTyld  and  3.  Ii.  Cox,  Bradford,  Kng. 
'i'at.  883.1,  April  l,'ls'.'7. 

Si  i. mn  an  tcid  i-  useil  in  the  heated  state  as  it  leaves  the 
Glover  tower,  or  other  apparatus  in  which  it  is  maaiifse- 
tnred,  to  act  upon  powdered  burnt  iron  pyrites,  to  form 
ferric  sulphate.  The  sulphurous  liiincs  anil  .lust  arc 
collected  for  recovery  of  the  sulphurous  acid.  If.  instead 
of  burnt  pyrites,  the  iron  oxide  be  employed,   which   i~ 

obtained  as  a  residue  «  hen  "  spent  oxide  "  from  gas  purifiers 
is  burnt  in  sulphuric  acid  making,  it  is  taken  while  hot  for 
treatment,  either  with  cold  or  hot  sulphuric  acid.  The  mixture 
of  the  iron  OXi  le  and  acid  is  effected  in  all  iron  pan.  with 
stirring. — B.  S, 

ffichel  Sulphate,  Impts.  in  tht  Production  of.    T.  Savage, 

Birmingham.     Kng.  I'at.  9099,  April  9,  1897. 
Xii  kei.   or  nickel    ore   is    digested   in    sulphnric    acid    wild 
addition  ol    sodium    nitrate.      The    proportions   claimed   arc. 

i  parts  of  sulphuric  acid,  2  pan-  of  nickel,  and  i  pail 
..I     sodium    nitrate,    the    acid    being   diluted    to   ii     density 

ofl"2.  The  mixture  is  heated  bj  steam  pipes,  and  the 
nickel  sulphate    is  crystallise. I    oat    from    the    saturated 

solution.  —  I      B 

Alkaline    Cyanides    and    other  Cyanated    Products,   An 
Improved    Proeest    for    Manufacturing.     II.    ft,    \  i.lal. 

Paris.     Kng.  I'at.  9215,  April  io,  1897. 

••  l'liusi-M  oi       t  I'N   II  >.  mixed   with    sodium   or   potassium 

carbonate  and  stronglj    heated,  yields  a   oyanate  and  a 

phosphate,  according  to  the  equation  — 

i  \  ii  ■  -K  i  ii      K.,iiru,  .  2BTCNO. 

The  cyanatc  is  dissolved  out  by  water  or  alcohol.  If  carbon 
be  added  to  the  mix  tine,  a  cyanide  is  obtained  on  beating ; 
or  if  iron  In  substituted  for  carbon,  a  ferrooyaoide  is  pro 
duoed,     Sulphur,  added  to  the  original  mixture  with  cai 

et  a  sulphocyanide     To  obtain  oyanogeu,  a  mixture  of 
phosphate    ind  of  dried  pot  ixalate   if    heated,   the 

ted  bj  the  equation — 
PS  II   •    K  C-A      K.lini,  i  i    \ 

On  replacing  the  normal  by  acid  oxalate,  with  addition  of 
carbon,  hydrocyanic  acid  is  obtained.-  I 
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Nitric  Acid,  Process  and  Apparatus  for  Obtaining  from 
Low-Graded  Nitro-Oxygen  Compounds.  P.  Jensen, 
London.  From  L.  Rohrmann  and  II.  II.  Niedenfiihr, 
Krauschwitz,  Germany.  Eng.  Pat.  29,746,  Dec.  15, 
1897. 

The  regenerating'  nitro-oxygen  compounds  pass  through  a 
series  of  reaction  columns,  the  last  of  which  is  elevated 
above  the  others,  and  is  fed  with  water,  which  may  he 
heated.  The  outflow  from  this  column  is  led  to  sprinkle 
into  the  lower  columns,  which  are  ranged  on  a  level,  and 
are  packed  successively  towards  the  upper  one,  with  an 
increasing  number  of  filling  bodies  (by  preference  the 
Lunge- Rohrmann  plates,)  "  in  order  to  meet  artificially  the 
weakened  reaction  consequent  on  the  decreasing  concen- 
tration of  the  gases  under  treatment."  The  liquid  product 
from  the  lower  columns  runs  into  a  receptacle,  whence  it  is 
drawn  off  as  pure  acid. —  E.  S. 

VI1I.-GLASS,  POTTERY,  ENAMELS. 

Glassware  for  Chemical  Purposes,  Judging.  F.  Forster. 
Zeits.  fiir  Iustr.-kunde,  13,  4  57  ;  Dingler's  Polyt.  J.  307, 
[7],  165—166. 

The  author  points  out  that  the  action  of  water  on  glass  is 
attributable  to  the  liberated  alkalis,  and  he  regards  the 
condition  of  the  dissolved  glass  as  one  of  distension  rather 
than  true  solution. 

At  the  ordinary  temperature  only  a  minute  amount  of 
silica  is  dissolved  from  the  glass,  but  at  100°  C.  the  quan- 
tities of  alkali  and  silica  dissolved  are  about  equal,  and 
though  the  latter  is  increased  at  higher  temperatures,  the 
ratio  never  corresponds  to  that  existing  in  the  glass. 

Iu  water-gauge  glasses  the  proportion  of  lime  is  an 
important  factor,  window-glass,  rich  in  lime,  being  superior 
to  hard  combustion  tubing,  richer  in  silica,  whilst  the  best 
glass  for  the  purpose  is  the  Jena  thermometer  glass  59"', 
used  for  lining  compound  gauge  glasses. 


The  solvent  action  of -^i^N  alkali  is  little  greater  than 
that  of  water.  KN-alkali  dissolves  lime-alkali  glass  as  such. 
Increasing  the  strength  of  the  alkali  has  little  effect,  and 
concentrated  alkali  has  less  solvent  power  than  dilute. 
Caustic  soda  is  the  strongest,  and  potash,  ammonia,  and 
baryta  follow  in  the  order  named. 

The  presence  of  alkali  carbonates  increases  the  solvent 
action  of  water,  but  differently  according  to  the  kind  of 
glass,  the  chief  point  in  the  reaction  being  the  formation  of 
calcium  carbonate  from  the  silicate. 

The  action  of  acids  was  determined  by  the  loss  in  weight 
sustained  by  glass  flasks  after  6  hours'  exposure  at  100°  C, 
the  loss  being  found  constant  for  each  kind  of  glass, 
irrespective  of  the  acid  used — sulphuric,  hydrochloric,  nitric, 
or  acetic;  the  strength  thereof— T1^777N  to  ION";  or  the 
temperature,  100°  to  27o  O.  Very  highly  concentrated 
acids  have  a  less  action,  and  in  no  case  is  the  glass  attacked 
to  such  an  extent  as  by  pure  water.  This  behaviour  of 
acids  is  apparently  due  to  their  neutralisation  of  the  alkali 
dissolved  from  the  glass. 

In  comparing  the  lime-soda  glasses  with  the  other  lime- 
alkali  glasses  containing  less  silica,  the  latter  suffer  more 
under  the  action  of  acids  than  of  water,  and  more  from 
concentrated  acid  than  dilute.  The  same  applies  to  the 
fused  meta  -  silicate,  Na.Sio,,  whilst  with  water  glass, 
i  Naj(  I,  3  Si( )-.)  the  converse  is  the  case  as  regards  the 
concentration  of  the  acid. 

Lead  glasses  containing  sufficient  silica,  are  less  suscep- 
tible to  acid  than  to  water,  but  when  the  lead  content 
increases  {e.g.,  flint  glass),  a  reversal  occurs. 

On  good  glass,  concentrated  sulphuric  acid  acts  only  when 
vaporised;  gaseous  carbon  dioxide  only  attacks  glass  the 
surface  of  which  is  already  decomposed  through  the 
influence  of  moisture. 

The  subjoined  tables  give  the  chemical  composition  and 
susceptibility  of  the  best  glasses  for  chemists'  use ;  the 
sample  No.  1,  which  approximates  to  Stas's  glass,  being  one 
of  the  most  resistant  glasses  now  employed. 


I. 

AU>, 
i  +  1VM,)- 

No.  of  Alkali 

No.  of  Glass. 

K.O. 

Na,(  >. 

CaO. 

MnO. 

SiOa. 

U.o 

!•:,<> 

SiO.. 

Molecules 
per  ion  mols. 

1 

0-2 

ii-i 

lo-o 

0-2 

0'4 

78'8 

0-95 

1     : 

7*16 

10-4 

2 

7-0 

8'8 

B-l 

0-3 

76-S 

I'll 

1 

s-so 

12-7 

s 

11-8 

4'9 

7'li 

ll-I 

0-5 

7.V1 

1-50 

1    • 

11-21 

12-8 

4 

4-3 

10'0 

7-8 

,, 

0-3 

77 -fi 

I  -88 

1     : 

9-28 

12-6 

5 

4*6 

10-1 

7-7 

0-4 

77-2 

l-.vt 

1     ; 

!)-3« 

13-0 

e, 

0-6 

14*8 

ira 

o-i 

2-9 

70-8 

1-18 

1 

S-88 

14-6 

7 

9-7 

11-0 

(\\s 

0-4 

74-1 

2-ili 

I 

10-17 

1.V4 

8 

e-1 

13-7 

7-2 

0-3 

S'S 

88-9 

8-27 

1 

8-91 

is-,; 

II. 


Alkali  extracted  by  Water. 

Loss  in 

linuTms.  pe 

of  Surface) 

Days'  Kx 

100° 

Weight 

■  lOo  sq.  cm. 
after  Three 
oosure  at 
C.  to 

(Expressed  in  thousandths  of 
a  mgrm.  of  Na-0  per 
100  sq.  cm.  of  Surface.) 

No.  of 

After 
Eight  Days'             After 

Glass. 

Exposure  to         rru         it 

Water  at  20°  G,    Three  Hours 

2N 

2X 

following 
Three  Days' 
Treatment 

subsequent 

Exposure 

Caustic 

Soda, 

Sodium 
Carbonate. 

with  \\  ater  at 

to  Water  at 

the  same 

80°  C. 

Temperature. 

1 

13 

27 

37 

59 

14 

"jt; 

4ft 

77 

3 

14-.-, 

16 

38 

79 

4 

15 

60 

38 

73 

5 

is 

66 

42 

70 

fi 

27 

98 

31 

41 

7 

82 

217 

8 

77 

054 

40 

45 

— c.  s. 


[Glass],  Vru  Etching.     Spreehsaal,  31    [4J,  88—89  ; 

'  [5],  121. 

In  this  process  ammonium  fluoride  is  employed,  its  hygro- 
scopic properties  being  utilised  as  follows  :— The  design 
(which  must  be  of  comparatively  small  dimensions)  is 
applied  to  the  glass  by  printing  thereon  with  "  strong  " 
printer's  varnish  from  an  india-rubber  plate,  or  in  any 
suitable  way.  Whilst  the  impression  is  still  moist,  some 
powdered  ammonium  fluoride  (kept  at  a  temperature  of 
about  105°  E.)  is  applied  to  the  surface  with  a  soft  brush, 
and  caused,  by  gentle  pressure,  to  adhere  to  the  varnish,  all 
the  superfluous  salt  being  carefully  removed.  In  about 
15 — 60  minutes,  according  to  the  degree  of  atmospheric 
moisture  prevailing,  the  fluoride  will  have  become  liquid, 
and  have  penetrated  to  and  etched  the  glass  underneath. 
Better  results  can  be  obtained  by  printing  with  a  medium 
soluble  in  water,  e.g.,  thick  syrup,  and  by  incorporating  the 
fluoride  therewith ;  or  the  design  may  be  printed  with  the 
etching  material  direct,  a  mixture  of  60  parts  of  fuming 
hydrofluoric  acid,  with  100  parts  of  dry  ammonium  fluoride, 
and  20  parts  of  sodium  fluoride  being  used.  In  this  latter 
method  the  rubber  printing-plate  must  be  held  in  moderately 
firm  contact  with  the  glass  for  j  tola  minute.  For  touch- 
ing up  the  priut,  or  for  etching  with  the  pen,  a  fluid,  freshly 
prepared  from  a  little  finely  ground  ammonium  fluoride  and 
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sufficient  sulphuric  acid  to  produce  an  oily  liquid,  is  used, 
lh,  ordinan  etehingfluids  sold  for  this  purpose  being  toss 
suitable  owing  to  their  content  of  alkali  silicate,  which  has 
ncy  to  run  ..IT  the  pea  mom  quickly  than  the  otter 
constituent-  ..t  the  liquid,  and  so  cause-  blots  and  irregular 
etching, — ' 

Photo-Ceramic,   ...    Three   Colours.      P.   C.   Ducbochota. 
Anthony's  Hull.,  through   Scicnt.  Aimr.  Snppl.  1898,  45, 
189. 

See  under  XXL, page  •!":(. 


PATENTS. 

Annealing  Olati,  Impte.  in  and  relating      I  r  Kilns 

for      I    i.   Broganand  A.  M.  Malloch,both  ol  Glasgow, 

and    .1.    Craig,    Hamilton,    Lanark.    Beg.    Pat.    (.840, 

Mar.  16,  I 

Tin    leer  consists  of  a  long  brickwork  chamber  provided 

with  rails  or  other  supports  adapted  tor  carrying  n  number 

of  light  metal    lattice-work  frames    tor  holding  the  glass 

plates.    The  frames  are  arranged  parallel  to  each  other  in 

the  leer,  and  are  either  vertical  or  inclined,  and   rest  upon 

A   plate  of  glass,  as  it  leaves  the  casting 

table,  i  irizontaUj  tl gh  an  opening  a(   the  hot 

end  of  the  leer,  where  it  is  mel  by  a  frame,  which  I 

run  on  a  bogie   ii i  position    to  receive  it.    The  bogie 

d  the  line  of  the  leer,  the  frame  is  nosed  by  lifting 
gear  into  a  vertical  or  inclined  position,  and  is  so  earned 
the  length  of  the  chamber  by  means  of  travelling 
endless  chains.  It  is  said  thai  in  this  waj  a  larger  quantity 
be  annealed  in  a  given  time,  and  with  less  risk 
of  breakage,  than  is  possible  with  the  usual  form  of  her,  in 
which  the  class  plates  are  fed  forward  horizontally. 

— H.  11.  1!.  S. 


Pottery  Kiln        0     ■     /      ■  b\.  P.Ayre  and  Craven 

Dunoill  and  c  i,  Ltd.,. lackfield,  Salop.     Eng.  Pat  11,348, 
May  6,  IS  '7 

Provision  is  made  for  the  mi  combustionof  the 

fuel  in  that  ela-s  of  kiln  in  winch  the  heated  gases,  instead 

Dntact  with  the  g Is,  pass   through   Hues 

surrounding  the  chamber  in  which  the)  are  packed.  The 
principle  consists  in  introducing  air,  preferably  in  a  heated 
condition,  into  the  flues  surrounding  the  oven  through 
which  the  gases  of  combustion  pass  on  their  waj  to  the 
chimnej      H    II    B.  B. 


IX.-BDILD1NG  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

Marian,  Hydraulic,  Study  of  tht    Ultimate  Constitution 

,.;      i:    i ',  r.  t      Hull  de  la  Sue.  d'Eneouragemcni 
I  IS  ,i  59 1     1 1 

tue of  tests  was  made  with  mortar-  containing  different 
of  sand  mixed  with  varying  quantities  of  water, 
concerning  which  full  details  are  given.     Alt.  r  hardening 
foi   i-  hour-  .ii  damp  air,  the  teal  blocks  were  immersed  in 
soft  arster  t"i  ii v ,-  months,  and  were  then  tested  to  destruc- 
tion under  oil  tes.     The  transverse  tests  of  square 
i       i  .  1 1 ,  ,  wen  -   those 
i  in  .  in    between  the  supports),  when 
both  sets  ol  result*   were  compared  ou  a  given  unit  ba-is. 
A                                          or  w.mt  of  homogeneity  (as 
through  superficial  carbonatiug),  would  had  t,.  non  propor- 
tionality.    In   i.  iisinn,  the  smaller  pieces  were  found  to  he 
ly  stronger  than  the  larger  blocks,  the  strength  of 
being  to  thai  of  similar 
of  ">  sq.  em.  in  the  proportion  of  0'65:1.     After 
m  Immersion   i  •  f.,    six  yeai                     ter,  the 
tensile   strength  of  mortar-  tends   to   bi  Dnstant 
.  iadi  pendent  of  the  binding  medium  and  ol  the  pro- 
portions of  the  mortar.    The  ratio  between    the  tensile 


strength  per  sq.  cm.  and  the  transverse  strength,  multiplied 
°y  2  *  i'~i  '-'  '"  round  numbers  1  : 2,  where  /  =  length, 
l>  =  breadth,  and  d  -  depth  of  the  transverse  bars.  Under 
compression  the  area  of  the  test  block  exerts  hut  little 
influence,  provided  that  the  height  of  each  of  the  test  pieces 
be  nearly  the  same  as  its  diameter.  With  compression 
pi.-  that  have  been  exposed  for  six  years  to  the  action 
of  sea-water,  the  strength  of  the  material  was  practically 
proportional  to  the  energy  of  the  cement  used;  in  this 
respect  there  is  a  marked  difference  between  tensile  and 
compressive  stresses.  After  very  many  trials  it  is  1> 
that  compression  tests  are  far  more  reliable  than  those  by 
tension,  and  that  the  results  are  more  uniform. 

Volumetric  Elementary  Composition  of  Mortars. — The 
hardness,  resisting  power,  porosity,  and  other  qualities  of 
hydraulic  mortars  depend  not  only  upon  the  nature  of  the 
cement,  hut  upon  the  size-  and  relative  positions  of  the 
constituents  of  the  mortars.  The  absolute  volumes  of  the 
cement  (c),  sand  (s),  water  iir),  snd  interstitial   spa 

a  litre  of  the  fresh  mortar,  ma]    with  advantage 
be  Studied  in  determining  the  best  composition  to  employ. 

Relation  between  Resistance  to  Compression  and  Vohanet 
of  Constituent. — The  following  law  ha-  been  arrived  at 
after  many  experiments:  —lor  all  plastic  mortars  made 
with  the  same  cement  and  with  inert  sand,  the  resistance 
to  compression,  alter  the  Same    period  and   under  identical 

conditions,    is    solely    a    function    of    the    ratio  or 

uj  +  I 

r,  whatever  the  nature  and  size  of  the  -and-grains, 
1  -  (c  +  *) 

ami  the  proportion  of  the  constituents,  cement,  sand,  and 
water,  of  which  each   i-  compose  1      This  ratio  is  not  quite 

accurate,  as  the  compressive  strength  (C)  augments  some- 
what more  rapid!)  than   the  ratio,  and    the   formula   finally 

adopted   i-   C        K  (    '    ,);,  win  re  B  nit   charac- 

terising the  energy  of  the  cement    used.     In   certain  tests 

made  K         1 

Normal  Tests  of  Mortars. —  Unless  all  the  condition-  of 
material,  mixing,  keeping,  and  testing  be  identical,  the 
ordinary  results l  I  tensile  ti  sting  are.  for  comparison,  useless. 
But  then  i-  great  difficulty  in  specifying  these  conditions 
exactly.    All  these  diflloulties  (which  are  here  dealt  with 

at  length)  vanish,  however,  if  compression  tests  In- 
effected  with  blocks  prepared  from  plastic  mortars  (made 
with  inert  sand  i,  the  ultimate  volumetric  composition  of 
which  is  determined.  The  tests  are  made  after  the  normal 
lapse  of  time,  and  thus  the  value  of  K  is  found,  as  shown 
above,  for  all  mortars  made  with  I  meat    This 

value  ma\    i»-  termed  the  co-efficient  of  resistance.    In 
cations  of  tests,  it  would  suffice  to  stipulate  that  the 
mortar  should  be  made  of,  say,  l    part  of  cement  with 

:;  pari-  of  silicious  sand,  of  such  size  that  it  pi--,  -  a  sieve 
with  '_'  nun.  hob-,  but  is  retained  on  one  with  0'5-mm. 
boles,  and  it  should   be  mixed  with   sufficient  potable  water 

to  give  it  a  good  plastic  consistency.  Cubes  of  a  cm.  in 
width  max  be  used,  and  a  80-ton  testing  machine  wonld 
then  be  sufficiently  large  for  the  work. 

Proportioning    of   Mortars.  —  It    is  in  general  chiefly 

iv   to  i pare  the   tut    price    and    the   essential 

properties  of  the  mortars.  Series  of  tests  should  be  made 
of  mortars  composed  ol  the  particular  cement  selected,  ami 

different    proportions   of  the   several    Bands  available,  taken 

d    in    which    the 
,     represent    the    net    prices     and    the    ordinatcs    the 

compaetnei  i,  and   the  resistance   to  oompressiva 

stress  of  the  resulting  mortars.    The  various  curve-  an 

then  compared,  and  tin    b.st   -and  for  any  given  industrial 

pui  pose  mav  I"    ira  lily  found. 

Qranulometric  Composition,  The  size  of  grain  i-  all- 
important  The  author  has  tested  mortars  made  wisn 
sands  just  retained  bi  sieves  with  5,  8,  and  0'5-mm. 
holes  respectively,  and  has  plotted  the  results  in  triangular 
form  [by  ■  method  -molar  to  thai  suggested  ly  Stokes  for 
ternarj  alloys],  and  ha-  found  that  the  indication  of  the 
proportion   of   cement    in    a    mortar    gives    DO    clue    to    the 

properties  of  thi    mortar  unless  tl haracter  of  the  sand 

defined.    A  mortar  with  only  800  kilo-,  ol  cement 
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per  eb.  m.  of  a  sand,  may  give  a  better  test  than  another 
with  600  kilos,  of  the  same  cement  per  cb.  m.  of  another 
sand. 

Mortars  with  Three  Solid  Constituents. — Where  a  fine 
material  is  used,  in  character  resembling  sand,  the  equation 

given     above     would     be     C  =  K  f .  _  .      — A",    where 

m  represents  the  volume  of  the  added  matter.  Where  it 
takes  the  place  of  cement  (e.</.,  in  slaked  lime),  the  equation 
would  be  C  =  (Ki<L+_K£»L(c_+ m)>  where  m  ;B  fte  Tomme 

of  the  added  material  and  Kt  and  K0  corresponding 
co-efficients  for  the  two  cementing  media.  Further 
modifications  are  given  for  pozzuolanic  additions.  In  all 
cases  a  series  of  tests  should  be  made  with  mixtures  with 
three  variants,  the  results  being  plotted  graphically  by  the 
triangular  method. 

Pozzuolanic  Additions.  —  The  addition  of  pozzuolanic 
material  not  only  increases  the  strength  of  the  mortar,  but 
provides  a  material  for  the  neutralisation  of  free  lime. 
Some  varieties  of  blast-furnace  slag,  when  granulated,  give 
a  greater  strength  to  the  mortar  than  natural  pozzuolauas. 
lint  if  required  to  resist  the  chemical  action  of  sea-water, 
the  mortar  would  probably  be  better  if  a  more  rilicious 
material  than  the  highly  aluminous  blast-furnace  slag  were 
employed  —  W.  G.  M. 

Hydraulic    Lime,  Natural  and  Artificial;   Theory  of  the 
Setting  of.     K.  Zulkowski.     Chem.  Ind.  21,  69  and  96. 

Bi.AST-furnace  slag,  to  be  successfully  used  as  a  material 
for  hydraulic  mortar,  must  be  rich  both  in  lime  and  in 
alumina.  Granulation  is  also  necessary,  and  the  manner 
in  which  this  is  carried  out  is  of  importance,  it  being 
desirable  that  solidification  should  take  place  in  the  shortest 
possible  time.  The  hotter  and  more  fluid  the  slag,  and 
the  quicker  it  is  cooled,  the  better  the  result.  The  author 
does  not  agree  with  Tetmaier,  in  supposing  that  the  change 
which  takes  place  on  granulation  is  due  partly  to  dissocia- 
tion ;  but,  on  the  contrary,  is  of  opinion  that  dissociation 
is  actually  hindered  thereby  Slag  in  which  the  lime  rises 
above  a  certain  limit  is  known  to  crumble  to  powder  on 
cooling  slowly  in  the  air.  A  change  appears  to  take  place 
analogous  to  the  devitrification  of  glass.  Experiments 
carried  out  upon  glass  which  had  undergone  this  change 
led  to  the  conclusion  that  the  phenomenon  was  due  to  the 
separation  of  crystals  of  calcium  monosilicate  (CaSi03), 
and,  according  to  the  author's  views,  when  slag  is  slowly 
cooled,  the  excess  of  lime  becomes  separated  in  a  similar 
way.  The  hydraulic  character  then  disappears,  notwith- 
standing that  the  percentage  composition  of  the  whole  mass 
remains  the  same.  When,  however,  a  suitable  slag  is  cooled 
suddenly  with  water,  it.  is  found  to  possess  hydraulic  pro- 
perties. 

Portland  cement  clinker  is  also  known  to  fall  to  powder 
sometimes  on  cooling,  and  when  this  takes  place,  the 
product  has  less  hydraulic  value.  It  has  been  proposed  on 
this  account  to  cool  such  clinker  under  a  jet  of  steam, 
which  the  author  suggests  may  accelerate  the  cooling,  and 
thus  produce  somewhat  the  same  effect  as  the  granulating 
of  slag.  A  clinker  that  falls  to  powder  on  cooling  sponta- 
neously in  the  air  will  become  and  remain  hard  if  cooled  in 
water. 

The  author  suggests  that  molten  or  granulated  slag 
contains  a  hydraulic  body  of  the  formula — 

-  AlsOj,  On  +  «)*;<»:,  O  +  y)CaO, 

capable  of  splitting  up  into  two  silicates  of  the  formula? — 

m  Si(  to  +  AU  >3  +  .r  Cat )  and  n  SiOj  +  y  Ca<  >, 

which  harmonises  with  the  fact  that  it  is  only  slags  and 
glasses  rich  in  lime  as  well  as  in  alumina  that  are  liable  to 
devitrification.  Admitting,  however,  that  in  basic  aluminic 
slag  the  alumina  is  present  in  the  molten  mass  as  a  double 
silicate,  which  separates  into  two  silicates  upon  slowly 
cooling,  it  still  remains  to  be  explained  why  such  slag 
should  possess  hydraulic  properties  if  cooled  suddenly  with 
water. 

According  to  Kosmann,  pure  lime  slag  is  not  a  neutral 
orthosilicate,    but     a    basic    metasilicate,       The    product 


obtained    upon    heating   together   silica   and   lime, 
requisite  proportions,  is  not — 


in    the 


Ca<        >Si<        >Ca, 

^o'     xq/ 


but 


/OCas. 
SiO<  )  ( >. 

NOCa' 


It  is  possible  that  at  lower  temperatures  orthosilicate  is 
formed,  and  at  higher  temperatures  metasilicate,  and  the 
author  thinks  that  setting  is  due  more  to  the  hydration  of 
calcium  metasilicate  than  to  the  formation  of  some  other 
eompouud. 

The  behaviour  of  alumina  and  lime  at  high  temperatures 
is  quite  analogous  to  that  of  silica  and  lime,  a  basic  anhy- 
drous lime  compound  being  formed,  which  is  capable  of 
taking  up  water  and  setting. 

In  regard  to  the  behaviour  of  alumina  to  lime,  the  author 
inclines  to  the  belief  that  a  basic  silicate  of  the  following 
composition  is  produced  : — 

.  CaO 
0<  >A1.0.SiO.O.Si().ii 

x  Cat )  / 

which,  upou  hydration,  becomes — 


,OCav 

AI\  /° 

xOCa/ 


(HO)Ca(K  /OCaOII 

>A1.0.SiO.O.SiO.O.Al< 

(HO)CaO  /  x  OCaOII 

Such  a  body  would  lose,  on  ignition,  7 '45  per  cent,  of 
water,  whilst  a  slag  cement,  which,  after  setting,  showed 
nearly  the  same  composition,  yielded  0 — 8  per  cent,  of  water 
of  hydration. 

Basic  furnace  slags  suitable  for  the  production  of  cement 
will,  if  highly  calcareous,  set  without  the  further  addition 
of  lime,  though  such  addition  is  advantageous.  With  slags 
of  less  basic  character,  however,  the  addition  of  lime  is 
absolutely  necessary.  The  author  is  of  opinion  that  Portland 
cement,  like  slag  cement,  is  a  mixture  of  a  hydraulic  body 
with  so  much  quick-lime  as  is  left  uncombined  after  the 
process  of  burning.  Attempts  were  made  to  prove  the 
presence  of  such  free  lime  by  extraction  with  alcoholic 
solutions  of  anhydrous  and  crystallised  magnesium  nitrate, 
as  explained  by  the  following  equations  : — - 

1 .  MgCNO;,);;  +  CaO  =  Ca(N03)a  +  MgO 

2.  Mg(XO:i).  +  Ca02H„=Ca(N03)2  +  MgOJl, 

The  attempts,  however,  failed.  It  was  found  that  whilst,  in 
the  first  place,  quick-lime  was  only  partially  attacked,  in 
the  second  case  the  combined  lime,  as  well  as  the  free  lime, 
was  acted  upon.  An  attempt  was  then  made  to  solve  the 
question  in  an  indirect  way  by  digesting  cement  in  very 
dilute  hydrochloric  acid,  collecting  and  drying  the  residue, 
and  testing  its  setting  power,  after  mixing  with  water  and 
lime-water  respectively.  The  author  considered  it  reason- 
able to  suppose  that  the  free  lime  would  be  attacked  and 
dissolved  more  readily  than  the  combined,  more  especially 
as  calcium  chloride  is  a  good  solvent  for  free  lime.  ( hi 
extracting  more  or  less  lime  from  Portland  cement  in  this 
way  it  was  found  that  its  hydraulic  properties  were 
correspondingly  diminished.  Cement  partially  deprived 
of  lime  set  quicker  and  more  completely  however,  when 
lime  and  other  alkaline  substances  were  added  to  it,  though 
without  chemically  uniting  with  them.  The  author  con- 
siders that  the  presence  of  quick-lime  in  cement  serves  tc 
render  the  water  alkaline,  and  so  to  expedite  and  complete 
the  setting. -II.  H.  15.  S. 

Cement,  To  make  Waterproof.     Diugler's  Polyt.  J.  307, 

[7],  168. 

Concrete  may  be  rendered  impervious  to  water  by  scrub- 
bing anil  scraping  the  surface  thoroughly  clean,  and  then 
coating  it  with  a  layer — 3  to  4  mm.  thick — of  caoutchouc 
glue,  spread  on  with  a  trowel.  When  dry,  an  outer  pro- 
tective coating  of  cement  can  be  applied,  smoothed  over 
with  a  steel  blade ;  and  when  the  operations  have  been 
carefully  performed,  the  concrete  wall  be  impermeable  by 
water. — C.  S. 
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Slag  '■        '"!/■     F. Luermann.     Eng.  and  Mining 

J.  1898,65,  [Hi,  314. 

It  is  -tat.  il  tlia:  bricks  manufactured  from  granulated  blast- 
fur,,  preferable  to  those  produced  directlj  from 
Said  slag,  roi  usees  building  material  for  dwelling-hou 

tin-  former  are  porous,  whilst  the  latter,  being  im- 
icable  to  air  and  Bteam,  would  cause  the  aqueous  vapour 

.  thaled  bj  tl ccupants  to  condense  on  cold  days,  and  thus 

rendei  the  ro i  damp  and  unhealthy.     Granulated  slag  or 

-la';  gravel  for  brick-making  wasfir-t  produced  by  I    Lai 
l,v   |  fluid  slag   through   water  :    disintegration 

■  1  the  silica  is  conrerted  into  a  soluble  couditi in 

which  it  easily  nd  readily  combines  with  canstic 

lime.     The  grainsof  the  slag  gravel  thus  produced  are,  when 

i  h.  pressure,  bound  by  the  soluble  silica,  and  when 

it,  the  binding  bj  the  silica   is  sufficient 

tbe  production  of  good  build  B  aiade 

from    ground   Blag,    however,   require   a   longer  time   for 

hardening  than  thou  n  granulated  Blag  and  lime. 

i , i  hi  i  ks  may  be  produced  fi  ited   Blag  mixed 

with  dust  from  Blag  which  has  crumbled  in  the  air,  but  the 
In,,,  cess  i-  rather  Blow.     Bricks  produced  from 

granulated   Blag  and   about  10  per  i  lime, 

require  ft— s  days  for  hardening.  Granulated  slag  retains, 
in  the  course  oi  preparation,  from  19  to  '■"■  per  cent,  of 
water,  and  its  weight  ranges  between  1,100  and  i.aOOlb. 
perch   i  eb.  ft.)  ;  that  of  ground  slag_  is  sometimes 

„.  ]  100  lb.  per  i  b  m.     Ground  Blag  is  added  lo  the 

I  -la;.'  and  lime  when  specially  dense 
.,i,,i  red.     Tbe  weight  of  the  slag  brick 

v;,!  ng  to  dryness  and  I  i  the  kind  of  slag  used, 

between  260  and  280  bricks  per  ton.     Slag  brick   is 
to  h  trong  as  ordinary    brick,  whil-t  it  may  be 

iti  .1  to  the  temperature  at  which  carbonate  of  lime  begins 

i,,  decom] without  injury  to  it-  strength,  Bince  i  ven  if  a 

part  ii f  the  carbonate  of  iic  tnposod,  carbonic   acid 

!  ■       temperature.     >  In   account  of 

this  latter  property,  slag   brick  appears  to  be   particularly 

adapted  tor  thi  ani  J  -.  for  lining  lime- 

kill  Slag  brick   is  about   five  tones 

,-  ordinary  brick,  and    although    it    doe-   not 
orb  water  so  quickly,  yet  it  regains  its  pel 

rapidly  than  the  latter. 

To  '  let  i  tinitc  whl  tier  Blag  brick  (or  other  kinds  of  In  iek  ) 
rati*  dried  and  hardened   to  be  safely  used,  and 
,  -r  tance   to  frost,  a   -mall   piece  of 

!  pped    into  a   cold,  concen- 
trated solution  of  sulphate  of  soda,  and  bung  up  in  a  room. 
The  crystallising  out  of  the  sodium  sul] 

tioli  of  the  w  iter,  resetnbl'  I  he  format: 

p f  brick  i-  di  b  crystal-needle 

a  little  cap  of  the  material  from  which  the  brick 
was  produced. 

furnaces  making  "  Thomas  "  or  "  basic  pig  " 
la  preferred  to  that  from  Bessemer  works  for  the  mat 
tun-  of  bricks,     1  be  ■  osl  of  ■  il  is  brick  plan)  in  connection 
with  a  bis  and 

I,.,    tl-,.   production   of   1  lb.   of 

grunti  oid  150     700  lb.  of  Liu  arv. 

- 


/  /      ihwalcr,  Utilisation  of.     It.  Hurghnrdt. 

ilnd   /  il   22,     i 107. 

[m  plaei  oi  the  ordinary  method  of  drying  this  lime,  winch 

consists  in  moulding  the  freshl*  dug,  wi '    m  iss  (containing 

■I  ature)  into  blocks,  and  drying  in 

the  open  ait      a    VCT"    lloVi   pmc  ■-.  .is  well  as  Vi 

the  numbei  of  blot  ks  that  fall  t"  pit  cea  in  wet  weathei     the 

author  roeommends  leaving  the  lime  to  drj  In  small  heaps 

for  a  few   days,  and   then   transporting    il    (prefrrnblj    for 

-Mine  dial  nrther  dn  in  ins  of  a 

reciprocating  carrier,  like  the   Ki  er,  to  presses, 

il  i-  compressed  into  lai  cut  by 

cutter  into  bricks,  which  nre  cohl  *h  to  be 

n  idee.    In  consequence  of  this  treatment,  the  output 

per  kill  | 


Brick  Earlh  rich  in  Linn   :  Burning  in  Continuous  Kiln*. 
Tliniiiud.  Z.it.  22,  [12],  113—115. 

Thk  presence  of  finely  divided  fine-grained  calcium  car- 
bonate in  many  brick  earth-,  impart-  to  the  day  certain 
characteristics  which  increase  the  difficulties  in  the  way  of 
producing  good,  durable  bricks  therefrom.  In  the  fir-t 
place  the  bricks  must  be  tired  at  nearly  the  clinkeriug 
temperature — i.e.,  one  closely  approaching  fusing  point, 
obviously  a  temperature  difficult  to  regulate.  A  more 
serious  difficulty,  however,  is  the  prevention  of  de- 
coloration-, to  which  these  bricks  nre  peculiarly  liable,  the 
absorption  of  sulphur  trioxide,  from  the  furnace  ium, 
by  tin-  lime,  resulting  in  the  production  of  red  streaks  due 
to  gypsum.  A  mean-  of  preventing  this  e\ists  in  the 
employment  of  a  reducing  fire  at  intervals  daring  the  later 
stages  of  burning— a  measure  automatically  accomplished 
in  intermittent  firing  every  time  fresh  fuel  is  fed  to  the 
furnace,  i  in  the  other  baud,  various  methods  proposed  for 
effecting  the  same  purpose  in  continuous  circular  kilns  have 
proved    unsatisfactory    from   .liver-    causes.      However,    the 

problem  appears  to  have  ben  solved  in  the  G&nther  con- 
tinuous kiln,  which  i-  divided  into  sections  by  chequer-work 
partition  wall-,  which  can  be  closed  by  means  of  -and  run 
in  from  above,  thu-  isolating  any  section-  at  will  from  the 
hot  air  flue,  made  by  leaving  a  hollow  space  at  the  bottom  of 
ction-  when  the  bricks  forming  the  charge  are  placed 
in  the  kiln.  In  the  isolated  Fections  there  then  ensues  ■ 
deficiency  of  air  for  the  perfect  combustion  of  the  fuel,  and 
thus  a  reducing  atmosphere  i-  produced.  As  an  instance  of 
the  alteration  caused  by  shutting  off  the  hot-air  supply, 
the  gases  in  one  chamber  when  in  circuit  contained  8*2  per 
cent,  of  COj  and  ll"_'  percent,  of  O,  but  when  isolated,  the 

proportion-  became  is*4  and  2*8  per  cent,  respectively. 

The  isolat.  d    BOCf  ih.ir    internal    hiat, 

cooling    down   t  nlj     when    the    -and    ha-    been 

withdrawn  from  the  partition*!      '     v 

PATENTS. 

Artificial  Marble  and  the  tiki  .-  Impts.  in  the  Art,  Method, 
or  Procetsof  Treating  (xypsum  Rock/or  the  Production 
of.  T.  Parker,  Erdington,  Warwick.  from  G,  W. 
Parker,  of  Detroit,  1   8  \  7788,  March  25, 

1897. 

N vi  i  nick,  as  taken    from    the   mine,  i-   shaped, 

by  sawing,  planing,  tec,  into  the  configuration  required  for 
the  finished  article-.  After  dehydration  by  exposure  for 
12  hours  to  air  heated  I  ,  ■..'In  I'.,  the  blocks  arc  cooled  in 
a  closi  ,1  compartment,  in  which  a  proportion  of  ammonia 
gas  is  mixed  with  the  sir,  and  are  finally  immersed  in  a 
warm  solution  of  aluminium  sulphate.  Effects  in  imitation 
of  fancy  marble-.  \c.  can  be  produced  by  applying  mineral 
colours  to  the  dehydrated  gypsum  before  immersion  in  dn 
aluminium  sulphate.— H,  II.  B.  8. 

*  I'rtritmr  Slag  or  Scoria,  An  Improved  Treatment  ,»/", 
for  the  Manufacture  lion  from  of  Hydraulic  or  similar 
i  ni.  or  for  other  Purpotei  requiring  the  Uei  of  Dry 
Granulated  Slag.  '!'.  <  .  Hutchinson,  Saltburn-by-the- 
&  i.  fork.     Eng.  Pal   9080,  April  S,  i 

lii  iST-furnace  Blag  oi  scoria  is  disintegrated  in  such  n  way 

that  a  -hie  sand    is  produced   sufficiently  free   from  iiniixtiiic 

i"  render  suh-cipient  drying  unnecessary.  The  slag  is  run 
through  a  trough  and  cooled  by  a  stream  of  water,  the  oxcqbb 
of  which  dram-  away  beneath  the  slag  before  it  bas  time 
to  become  absorbed,     The  disintegrated  slag  accumul 

a- a  spongy  cellular  mass,  which   i-  re red  bj  revolving 

takes  or  mint  a  ,.  ,,,-       II     II.  Ii.  S. 

X.-METALLTJRGY. 

i  i.  Stimet  Agitation  Vat.     F.  C.  Pengilly 

t  hem.  and    Metallurgical   Boc.  ol    S.    Africa.    Dec.    18, 

17,  '.'. 

'I'm  author  briefly  describes  Deoblo's  cold  extractor,  wherein 

pyritii  on  -  can  besUCOOSSfull*  treated  with  cyanide 

without  the  preliminary  roasting.     The  chief  point   in  the 

extractor  is   that  the  agitator*  are  raised   from    the  cyanide 
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vat  when  the  settling  and  decanting  take  place,  and  lowered 
again  for  the  fresh  solution.  This  prevents  the  slime 
settling  on  them,  and  saves  digging  out.  The  vat  has  a 
slidiDg  door,  by  which,  after  settlement,  all  the  liquid  can 
be  decanted  from  the  top  down  to  the  level  of  the  slimes. 
When  the  extraction  is  finished,  the  agitators  are  lowered 
and  the  sluice-valve  opened,  when  the  slimes  gravitate  out 
on  to  the  dump  heaps.  The  gold  is  precipitated  by  char- 
coal placed  in  several  rows  of  boxes. 

The  result  of  a  10-cwt.  trial  of  refractory  ore  with  treat- 
ment of  three  cyanide  solutions,  of  0-318,  0-218,  and  0-210 
strength,  showed  an  extraction  of  86  •  5  per  cent.,  the  amount 
of  cvanide  used  equalling  2  '.)  lb.  per  ton.  The  whole  treat- 
ment took  23  hours.  Large  quantities,  containiug  4  dwt. 
of  gold  per  ton,  are  practically  treated  at  Bendigo  with  an 
extraction  of  80  per  cent.  Against  the  advantage  of  dis- 
pensing with  the  calcination  must  be  considered  the  extra 
cost  of  grinding  the  pyrites  to  a  pulp. — A.  W. 

Gold  Ores,  Stamp  Milling  of,  in  Us  Relation  to  Cyanidiny. 

E.  H.   Johnson.      Cheni.  and    Metallurgical  Soc.   of  S. 

Africa,  Dec.  18,  1897,  6. 
After  pointing  out  the  disadvantages  of  a  high  discharge 
from  the  stamps  for  ore  in   which  the  gold  exists  in  the 
pyrites,  thereby  producing  almost  impervious   tailings,  the 
author  deals  with  the  question  of  using  heated  water  from 
the  condenser  for  milling  purposes.    He  quotes  Mr.  W.  Skey, 
who    reports  that  some  clean-looking  gold  direct  from  the    i 
reef  would  not  amalgamate,  owing  to  sulphur  being  present    i 
on  its  surface.     This  gold  became  capable  of  amalgamation 
when  roasted,  unless  copper  were  present  to  the  extent  of    , 
about  7  per  cent,  or  perhaps   less,  and  also  when  treated 
with  cyanide,  nitric  or  chromic  acid,  and  acidified  calcium    . 
chloride.     Sulphate  of  iron,  with  air  and  water,  decomposes    ] 
certain    sulphides    with    the    production    of    sulphuretted 
hydrogen,  which  readily  attacks  the  gold  surface,  especially    ! 
when  warm,  and  is  the  cause  of   the   non-amalgamation. 
As  ferrous  sulphate  is  present  in  nearly  all  mine  water,  it  is 
consequently  advisable  not  to  use  heated  water. 

Then,  in  its  relation  to  the  use  of  cyanide,  it  has  been 
found  that  partial  roasting  yielded  worse  and  worse  ex- 
tracting results  until  the  ore  was  dead-roasted,  owing 
partly  to  increasing  withdrawal  of  oxygen  for  reaction  with 
the  sulphides.  As  roasting  is  only  practicable  with  rich 
and  highly  pyritic  ores,  it  is  therefore  advisable  to  treat 
the  ore  in  its  natural  state  as  far  as  possible,  aud  to  avoid 
any  preparation  of  it  which  tends  to  contribute  to  the  de- 
composition of  the  sulphides. — A.  W. 

Chlorination  and  Cyanidiny.     C.  C.  Burger.     Eug.  and 
Mining  J.  1897,  64,  [23],  663. 

The  author  protests  against  the  assertion  of  Recknagel, 
in  his  article  on  "  Cyanidiug  Sulphide  Gold  Ores  "  (this 
Journal,  18118,  50),  that  "  unlike  the  chlorination  process, 
cyanidiug  of  roasted  ores  is  always  cheap."  It  is  stated 
that,  comparing  the  modern  eyaniding  and  barrel  chlorina- 
tion processes,  the  latter  costs  30  c.  per  ton  more  for 
chemicals,  but  10  per  eeut.  more  gold  is  saved  than  with 
cyanide,  and  the  cost  of  crushing  is  less  than  one-half. 
At  some  milling  plants  in  the  U.S.A.,  both  processes  are 
employed,  the  oxidised  ores  going  to  the  cyanide  depart- 
ment and  the  unoxidised  to  the  chlorination  section.  It  is 
also  stated  that  distance  from  a  railroad  does  not  make 
chlorination  excessively  costly. — A.  S. 

Chlorination  and  Cyauiding,     11.  Recknagel.     Kng.  aud 
Mining  J.,  1898,  65,  [11],  308. 

The  author  adheres  to  his  statement  (see  preceding  abstract) 
with  regard  to  the  cheapness  of  eyaniding  roasted  gold 
ores,  as  compared  with  the  chlorination  method,  more 
especially  in  the  case  of  lower  grade  ore.  He  takes  excep- 
tion to  Burger's  statement  that  chlorination  costs  30  c.  more 
per  ton  for  chemicals,  but  10  per  cent,  more  gold  is  saved 
than  with  cyanide,  and  the  cost  of  crushing  is  less  than 
one-half;  and  states  that  when,  in  both  cases,  roasted  ore  of 
the  same  fineness  is  used,  only  2 — 3  per  cent. better  extrac- 
tion is  obtained  by  chlorination  than  by  eyaniding.  The 
author  also  considers  that  cyauiding  is  preferable,  to  chlori- 
nation, other  conditions   being   equal,   on  account  of  the 


simplicity  of  the  requisite  plant,  and  also  from  the  fact  that 
whilst  a  modern  barrel  chlorination  plant  is  only  suitable 
for  the  treatment  of  large  quantities,  a  cyanide  plant  may  be 
fitted  up  equally  well  for  any  quantity,  large  or  small  ;  also 
the  difference  in  working  expenses  is  never  so  high  as  with 
chlorination.  Finally,  it  is  contended  that  the  necessity  of 
roasting  previous  to  eyaniding  does  not  prevent  the 
successful  application  of  the  latter  process. — A.  S. 

Gold  and  Silver,  The  Mel  Una  Points  of.     D.  Bcrthelot. 
Comptes  Rend.  1898, 126,  473—476. 

A  gold  or  silver  wire  a  few  millimetres  long  completes  a 
circuit  formed  by  two  platinum  wires,  and  is  slowly  heated 
till  the  current  is  interrupted  by  the  fusion  of  the  wire.  A 
platinum-platiniridium  thermo-couple  closely  adjacent  to 
the  gold  or  silver  wire  measures  the  temperatures.  Six 
observations  ou  silver,  varying  from  959°-2  to  966° -2  C, 
gave  as  the  average  962°  C.  for  the  melting-point  of  silver  ; 
while  the  average  of  five  observations,  lying  between 
1,062°-1  and  1,066'- 7,  gave  1,064°  ('.  for  that  of  gold.  The 
author  collects  the  figures  given  by  former  observers,  lying 
between  954°  and  971°  for  the  melting  point  of  silver,  but 
varying  between  much  wider  limits  for  that  of  gold.  He 
points  out,  however,  that  recent  observers,  working  by 
differential  methods,  all  place  the  melting  point  of  gold  at 
100° — 105  above  that  of  silver,  which  affords  confirmation 
of  the  accuracy  of  the  figures  just  given. — J.  T.  D. 

\ickel  Steels:  Variations  of  Volume  in  Irreversible 
Alloys.  C.  E.  Guillaume.  Comptes  Rend.  126,  [10], 
738—740. 

A  bar  of  the  steel  to  be  examined  was  heated  to  redness, 
clamped  to  a  similar  bar  of  German  silver,  plunged  into  a 
bath  of  oil  at  200°  C.,  and  allowed  to  cool  very  slowly, 
while  the  difference  in  the  lengths  of  the  two  bars  was 
carefully  determined  from  time  to  time.  With  steel  con- 
taining 15  per  cent,  of  nickel,  contraction  takes  place  down 
to  130°,  when  the  bar  begins  to  expand,  and  continues  to  do 
so  to  —  60°  :  the  experiments  were  not  continued  bel"w  this 
temperature,  hut  the  curve  representing  the  variation  of 
length  of  the  bar,  showed  that  the  transformation  was  then 
nearly  complete.  If,  below  130  ,  such  a  bar  be  heated  for 
a  few  degrees,  it  expands  like  an  ordinary  metal,  aud  on 
again  cooling,  contracts  correspondingly ;  but  as  the  tem- 
perature at  which  the  heating  began  is  reached  and  passed, 
the  bar  again  expands,  and  its  variations  of  length  follow 
the  curve,  which  was  interrupted  when  the  heating  began. 
Sometimes  (in  particular  with  a  steel  containing  24  per 
cent,  of  nickel)  a  state  resembling  superfusion  occurs,  and 
the  contraction  during  the  cooling  just  referred  to,  continues 
for  some  degrees  below  the  point  at  which  the  heating 
began,  and  then  there  is  a  sudden  elongation,  the  length  of 
the  bar  becoming  what  it  would  have  been  at  this  tem- 
perature had  the  curve  of  elongation  been  followed  all 
along.— J.  T.  D. 

Nickel    Steel,  The   Magnetic    Properties  of.     E.  Dumout. 
Comptes  Rend.  126,  [10],  741—744. 

The  author  has  determined  the  magnetic  permeability  for 
fields  lying  between  14  and  50  <  '.G.S.  units,  and  for  tem- 
peratures between  —78°  and  25<>  C,  of  reversible  nickel 
steels,  containing  from  27  to  44  per  cent,  of  nickel.  The 
variations  of  permeability  with  temperature  in  the  maximum 
field  arc  continuous,  and  the  curves  representing  them  are 
roughly  parallel  to  each  other,  so  that  at  equal  distances  (of 
temperature)  from  the  point  of  total  loss  of  magnetism,  all 
the  alloys  have  the  same  permeability.  At  a  temperature 
of  20°,  all  the  alloys  show  similar  changes  of  permeability, 
with  variations  in  the  magnetising  field,  rising  slowly  as  the 
field  is  strengthened  from  14  to  25  units,  then  rapidly- 
increasing  to  a  maximum  in  a  field  of  35  units,  and  slowly 
diminishing  as  the  strength  of  the  field  is  further  increased. 
Under  the  same  circumstances  of  temperature  and  strength 
of  field,  the  permeability  increases  with  the  content  of  nickel. 

_J.  T.  D. 

Gold  Bullion.  Assaying  of.     C.  Whitehead  and  T.  Tike. 
Eng.  and  Mining  J.  1898,  65,  L7J>  189. 
See  under  XXIII.,  page  379. 
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Phosphorus,  Rapid  Estimation  of      0  Bert 

Bisen,  1897,  1005 -,  Chem.  Centr.  1898   1,    3   ,219. 

See  under  Will.,  )'<>■■■ 


PATENTS. 

].,  .i,l  Ores,  Treatment  of:  Itspts.in.  A.  Pigott,St.Leoo»ids, 
Pst.  !  18,  Jan  8,    - 

Tata  patent  relates  to  modifications  of  Bog.  l'at.  2883  of 
this  Journal,  1894,13,401).   Galena  (alone  or  mixed 
with   lead)  ii    rosed,   and  it   then   volatilised   by    ; 

air  or  neutral  or  reducing  gases  through  it.  Air  or 
steam  is  then  injected  into  the  galena  vapour,  wherebj  the 
"  oxysulpbid  3jO,  and    Pbs&Oa  are  formed.     Any 

silver  in  the  lead  is  left  behind.  If  air  be  used  to  vaporise 
the  galena,  some  lead  is  reduced,  which  is  to  be  resulphuriscd 
in  ,.r,ler  to  separate  it  from  the  silver.    The  "  oxysulpbidcs  " 

!  to  reduce  galena,  according  to  the  equations — 

2PbS  •   ri.su,  =  5Pb  +   isu 
5PbS   •   2Pb  -.'  '        UPb  l  9S( 

By  using  a  slight  excels  of  the  "  oxysulphidc,"  a  very 
soft  lead  and  a  little  litharge  arc  produced.  Metallic  lead 
and  si  i  aie  also  to  he  pTOducod  by  volatilising  the  galena 
with  the  aid  "f  non- oxidising  gas,  and  passing  the  vapour 
through  molten  litharge. — W.  (i.  M. 

Metallurgical  Furnaces  nnd  the  like:  Imjits.  in  or  relating 
in  tin  Utilisation  »f  Waste  Products  from.  A.  J.  Moult, 
London.  Prom  II.  I.  Hartenstein,  Bellaire,  Ohio,  and 
i,.    \.   Weber,   Chicago,  ill.,   U.S.A.     Eng.    Pat.   884, 

Jan.  4,   I 

Moltkh  slag  i-   mixed    with    very   finely  divided   carbon 

dnsl  I,  and  subjected  to  tin-  action  of  a  powerful 
electric  current,  wherein  the  carbon  aid  tin-    oxides    in  the 

■  I  to  form  carbides  of  calcium,  aluminium,  and  silicon. 
Ih,  mixture  may  be  made  cold,  an  1  reducing  gas  may  he 
injected  whilst  it  is  being  heated  electrically.  <>r  the 
carbon,  suspended  in  the  waste  gases  from  the  blast  furnace, 
may  l»  injected  into  the  molten  *lag.  Three  part-  of  slag 
should  be  incorporated  with  one  part  of  carbon.  The 
opcratii  lied  in  a  rotatory  converter,  mounted  on 

hollo*  trunnions,  ami  divided  into  two partments,  so 

arranged  thai  by  the  rotation  ol  tin  vessel,  tin-  fluid  charge 
run  from  one  to   the  "tin:.     (In.   uf these  cnmpnrt- 

is  provided  with  tuyerea  communicating  with  the 
trunnion!  ;  the  other  has  electrodes,  through  which  the 
current  is  Introduced.     The  blast-pipe  outside  the  trunnions 

i  with  a  hopper  and  a  rotating  feed  for  Introducing 
the  coke-powder  into  the  blast.  One  trunnion  may  he  used 
with  redeem  i      one  with  air.  tin-  gases  being  mixed 

at  the  tuyeres,     lie    molten  slag  i-  introduced   in;..,  and 

tin-  fluid  carbides  are  poured  from   tl onvcrtcr  tl 

ose.    W.  ti.  M. 

/   raiment  nf.     1'.  M.  Flyman,  Denver, 

I  >.A.     lug.  l'at.  17,548,  July  86,  1  - 

Tm  I-  peciaDy  applicable  to  tine-lead  ores,     The 

ore  i<  .rushed  to  ih.-  si/.  ,.f  the  Smallest  Crystal  ..I'  the 
constituent    which   ha-    the    bigbesl    Specific    gravity,      The 

actual  degree  of  fineness  is  therefore  decided 
examination  of  the  ore.    A  m  >irr--ing  <>r  - 

"     ted.      In  carrying   this  out    the   ore  is 

dump, si    inn  ' 

through  a  crusher  and  over  gristlies  to  crushing  rolls 
capable  of  crushing  ii  to  from  |  to  .'.  in,  in  diameter.  It  is 
next  raised  by  an  elevator  to  a  bin  large  enough  to  hold 

.lay'-  charge.     It    i-  tl  ,  ti,r,.,.) 

Chilian  mill-,  where  it  i-  mixed  with  «  iter  and  crushed  to 
the  required  site,  after  which  through  ad 

t..  clssstfiers,  where,  mi .  ting  ..i 

of  water,  il 

table,    bj     whirl,    ||i.       roll 

leparati  I.  and   like  constituents   from  all  the 
n    iltimatclj  •  ollt  eti  .1  in  thi  1 1,,. 

rough  a 


sphxkasten  I  settler,  or  separating  apparatus),  and  the  dirty 
water  from  the  whole  mill  is  run  through  a  second  spiu- 
ka-teii  and  may  then  be  run  to  waste  or  may  undergo  further 
treatment,  according  to  circumstances.  The  separated 
minerals  are  roughlv  dried  and  conveyed  away  in  car-. 

— W.  G.  M. 

Iron  and  Steel,  nnd  Alloys  of  same  ;  Impts.  in  the  Manufar- 
ture  of,  direct  limn  the  Ore.  II.  Niewerth,  Merlin.  Kng. 
l'at.  3'.<26.  Feb.  18,  1897. 

The  ore  (or  mixture  of  ores  suitable  for  forming  the  required 
alloy )  is  crushed  to  powder  and  mixed  into  a  paste  with 
tar  and  coal-dust  and  water.  The  paste  is  then  moulded 
into  the  shape  of  the  object  to  be  made,  tubes  or  rectilinear 
objects  being  forced  out  of  nozzles  under  pressure,  and  the 
pieces  are  then  heated  in  inutile-  or  ovens  until  ihe  metal  is 
reduced  and  the  particles  have  become  consolidated  by 
welding  themselves  together.  The  grade  (  carbon-percent- 
age >  of  the  resulting  pieces  depends  upon  the  amount  of 
coal-dust  nnd  the  nature  of  the  gas  used  in  firing.  I'm 
common  goods  the  coal-dust  i-  omitted.  — W.  (1.  M. 

Ores  [Gold],  Treatment  •>/,  with  Solvents;  Impts.  in  nr 
relating  in.  W.  A  Koneman  and  W.  II.  Hartley,  both 
of  London.     Eng.  Fat  4857,  Feb.  28, 

Tuts  process  i  intended  chiefly  for  the  treatment  of  slimes, 
or  of  ore  containing  a  large  proportion  of  sliu  -.  \  cylin- 
drical plate-iron  vessel,  of  from  .'.  to  I11  ton-  capacity,  is 
supported  on  masonry  walls  and  provided  with  a  removable 
top  and  bottom,  which  arc  supported  h\  holt-  held  in  place 
by  collars.  The  bottom  rests  ,,n  a  carrier,  the  height  of 
which  may  be  adjusted  by  a  screw  lack,  and  the  carrier  is 
mounted  on  wheels  running  upon  s  track  which  pat 
between  the  walls  and  under  the  tank.  The  top  may  be 
raised  by  means  of  jacks,  and  may  then  be  run  similarly 
along  a  lateral  track.  The  bottom  is  provided  with  mov- 
able connections  through  which  air  or  water  may  be  forced 
at  will,  under  control  by  means  of  suitable  cocks.     At  the 

top  i-  a  |ire--iirc    gauge  and  an    escape  valve.      Within  is  a 
wide   float    of   can.     ..r    batS-WOOd,  With   a   flexible   tube, 
attached   that  one  end   projects  just   below  the  level    of  the 
liquid  upon  which   the  float  is  resting,  whilst   the  othet   is 
connected    with    a    pij  through   the    wall    if  the 

l  in.l  provided  with  a  cock  outside.  Ihe  ore  and 
solvent,  after  preliminary  agitation  and  contact  outside,  are 
introduced  int..   tin-  vessel  ;    ail    i-  then  pumped    in  under  a 

pressure  of  about  LOO  Ih.  per  sq,  in.  until  tin-  solid  panicles 
are  caked  into  a  com]  at  the  bottom  :  the  solution 

is  next  expelled  through  the  flexible  tube,  and  wash  water 
i-  forced  through  the  mass  until  the  cake  i-  reduced  to  a 
sludge,  when  the  water  is  shut  off  and  air  is  once  more  let 

in  under  press In  tin-  way  the  gold  solution  i-  removed 

completely  io  all  inteutaand  purposes.     Alter  the  washings 

have  been  tni* ft.  the  bottom  of  the  vessel  is  removed, 

another  trolley  is  brought  up  in  place  of  the  lir-t,  and  air  i- 
forced  into  the  top  of  the  vessel,  so  that  the  cake  is  pressed 
bodily  "in  int..  tl,,-  trolley  and  removed.  Ihe  apparatus 
I-  tl,.  ii  ready  for  use  again.— W.  G.  M. 


/rmi   ami   Steel,   Impts.  in    JYeatiug.    T.   Korovine,   N. 

Klat-chko,  and  J.  BerthensoD,  Moscow,     ling.  l'at.  5796, 

March  I,  1897. 

Soi  r  steel  is  lac.  .1  with  bard  -ted  by  shaping  the  former, 
Ii.  Sting  it  to  redness,  plunging    it    int..   a  warm   mixture   of 

4  pan-  .I  n  -:n.  i  of  turpentine,  an. I  i  of  hemp-seed  oil 
i  he, ted  until  th.   rosin  it  just  melted),  and  then  applying 

the  hard  steel,  and  heating  the  two  in  contact  up  to  the 
welding  point,  and  consolidating  the  weld  by  pressure.  The 
material  will  thus  have  bt  i.  and  u  must  th.  n 

fore  he  plunged  again  into  the  warm  rosin  mixture,  and 
kept  there  for  at  least  live  minute-  After  the  surface  has 
I.,  rn  worked  a-  rcquiredf  the  article  i-  heated  t.,  redness, 
and  plunged  in'"  th.  same  bath  diluted  with  enough  naphtha 
or  turpentine  to  make  it  liquid  at  ordinary  temperatures. 
In  tin-   w  irdnesa  is  imparted.     Worn  parti 

machinery  may  thus  be  t.  ston  .1  with  bard  '■>  i  - 

—  W.  C.  M. 
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Metals,  Tmpts.  in  Liquid  Fuel  Furnaces  for  Heating  or 
Smelting  or  Refining.  J.  Davies,  Wednesbury,  and 
A.  Sanders,  Birmingham.  Eng.  Pat.  6489,  March  12 
1897. 

Apparently  the  oil  is  to  be  heated  and  then  pumped  in 
the  form  of  fine  spray  into  the  vaporiser,  whence  it  is  to 
be  blown  into  the  furnace  through  tuyeres  by  means  of  a 
blast  of  hot  air  or  superheated  steam.  The  claims  are — 
"  First :  The  heating  of  air,  steam  or  gas,  and  oil  before 
entering  tuyeres,  by  waste  heat  or  other  suitable  means. 
Second  :  Use  of  oil  for  smelting  or  refining  metals." 

— H.  B. 

Furnaces,  Muffle-,  Impls.  in.  E.  Edwards,  London. 
From  C.  Schaaf,  Baden,  Germany.  Eng.  Pat.  9522, 
April  14,  1897. 

Two  muffles,  each  with  a  door  at  either  end,  are  set  side  by 
side,  but  with  a  thick  partition  wall  dividing  the  central 
portions.  Lateral  communication  is  provided  between  the 
corresponding  ends  of  the  muffles.  Beneath  the  centre  of 
one  muffle  is  a  grate,  the  products  of  combustion  from  which 
pass  first  through  flues  surrounding  this  portion  of  the 
muffle,  thence  around  and  under  one  end  only  of  the  same 
muffle,  and  finally  to  a  descending  flue  provided  with  a 
dumper.  Rising  partitions  or  dampers  are  provided  on 
either  side  of  the  hot  section  of  this  muffle,  and  a  similar 
partition  closes  the  channel  communication  between  the 
hotter  end  thereof  and  the  adjoining  muffle.  In  the 
centre  of  the  latter  is  a  door  through  which  are  introduced 
the  trays  containing  the  pottery  to  be  fired.  These  trays 
are  then  gradually  moved  towards  the  partition  separating 
the  two  muffles,  the  heat  being  controlled  by  means  of  the 
partition.  They  are  next  passed  into  the  firing  muffle  and 
by  degrees  into  the  hottest  part  thereof,  whence,  being 
sufficiently  burnt,  they  are  shifted,  first  into  the  cooler 
section  of  the  heated  muffle,  and  then  through  the  back 
communication  to  the  one  into  which  they  were  first 
admitted.  The  trays  are  manipulated  through  the  end 
doors,  and  also  through  openings  provided  on  the  long  side 
of  the  cool  muffle,  opposite  the  connecting  passages. 

— W.  G.  M. 

Furnaces,  Regenerative,  Suitable  for  Melting  Steel  in 
Crucibles  or  Pots  ;  Impts.  in.  B.  Uawson,  Malvern  Link, 
and  S.  Pope  and  S.  J.  Robinson,  both  of  Sheffield. 
Eng.  Pat.  9818,  April  17,  1897. 

A  row  of  crucible  furnaces  is  served  by  one  set  of 
regenerators,  situated  at  some  distance  from  them,  so 
that  the  workman  may  not  be  exposed  unnecessarily  to 
heat.  Each  furnace,  with  its  pair  of  pots,  has  four 
horizontal  flues  connected  respectively  with  the  two  gas 
and  the  two  air  regenerators.  The  flues  are  provided  with 
dampers,  so  that  the  temperature  of  every  furnace  is  under 
perfect  control,  independently  of  the  others  ;  and  the 
direction  as  well  as  the  quantity  of  gases  supplied  may  be 
regulated  at  will  in  each  furnace. — W.  G.  M. 


XI  -ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A .)— ELECTRO-CHEMISTRY. 
PATENTS. 
Electric  Batteries  [Fused  Electrolytes,  Scc.^,  Impls.  in  and 
connected    with.     J.    L.   Dobell,    Harlesden,    Middlesex. 
Eng.  Pat.  25,036,  Nov.  7,  1896. 

Claim:  "An  electric  battery,  comprising  a  cell,  a  porous  pot 
[see  abstracts  of  later  patents  following]  suspended  within 
the  cell,  a  quantity  of  nitrate  of  a  suitable  metal  within  the 
cell,  a  quantity  of  pure  lend  within  the  porous  pot,  a 
negative  electrode  within  or  acting  upon  the  nitrate,  a 
positive  electrode  immersed  in  the  lead,  a  furnace  for 
keeping  the  nitrate  and  lead  in  a  molten  state,  and  a  jet  of 
air  or  other  oxidising  agent  continuously  injected  info  the 
fused  nitrate,  &c."--  J.  C.  It. 


Electrical  Insulation  Conduits,  Impts.  in,  and  in  the 
Method  of  and  Apparatus  for  Making  same.  P.  M. 
Justice,  London.  From  The  Lithosite  Manufacturing 
Company,  St.  Louis,  U.S.A.  Eng.  Pat.  1379,  Jan.  18, 
1898. 

"  This  invention  relates  to  a  new  and  useful  improvement 
in  methods  of,  and  apparatus  for,  making  electrical  insula- 
tion conduits,  the  object  being  to  make  a  conduit  which 
will  be  light,  strong,  and  an  effective  insulator." 

Ten  claims.  Claim  1.  .  .  .  "  Method  of  making  insula- 
tion conduits,  the  same  consisting  in  treating  a  fibrous 
material  (preferably  in  the  form  of  burlap  or  other  fibrous 
material)  with  a  cementitious  substance,  magnesium 
chloride,  30°  B.,  one  pint,  oxalic  acid  (to  neutralise  "calcium 
chloride';,  magnesium  oxide,  11  lb.,  and,  to  hasten  drying, 
5  per  cent,  of  sal-ammoniac  with  the  oxide,  &c.  As  fillers] 
it  is  proposed  to  use  in  '  proportions  of  about  one  to  one  of 
the  mass,  composed  of  magnesium  chloride  and  oxide  of 
magnesium,' the  following:  'graphite,  powdered  talc,  slate 
dust,  pyrites,  powdered  mica  or  other  suitable  material,' 
winding  the  fibrous  material  so  treated  on  a  mandrel,  and 
then  removing  the  mandrel,"  &c. 

It  is  also  proposed  to  "  immerse  the  fibrous  material,  after 
being  so  treated,  in  a  bath  of  chloride  of  zinc,  to  close  the 
pores  thereof,  and  then  removing  said  conduit  from  the 
mandrel." — J.  C.  R. 

Electric  Batteries  [Fused  Electrolytes,  jc],  Impts.  in  or 
connected  with.  J.  L.  Dobell,  Harlesden,  Middlesex. 
Eng.  Pat.  2272,  Jan.  28,  1897. 

"  Relates  to  that  class  of  electric  batteries  in  which 
electrical  energy  is  obtaiued  by  the  consumption  or  com- 
bustion of  carbon  or  carbonaceous  matter." 

The  electrolyte  is  fused  litharge,  &e.  "  So  long  as  the 
battery  is  fed  with  fuel,  that  is  to  say,  with  the  carbonaceous 
material,  and  with  a  continuous  supply  of  air  or  other 
oxidising  agent,  a  constant  current  of  electricity  will  be 
maintained  at  the  expense  of  such  fuel." 

Claim  1 .  "  An  electric  battery,  comprising  a  cell  or 
containing  vessel,  a  quantity  of  lead  within  the  cell  or 
containing  vessel,  fed  with  solid  carbonaceous  material,  a 
porous  pot  suspended  within  the  cell  or  containing  vessel 
and  descending  into  the  lead,  a  quantity  of  suitable  metallic 
oxide  within  the  porous  pot,  supplied  with  air  or  other 
suitable  oxidising  agent,  a  gas  or  other  fire  for  keeping  the 
lead  and  oxides  in  a  fused  coudition  ;  means  for  feeding  the 
carbonaceous  material  to  the  fused  lead,  and  means  for 
injecting  air  or  other  oxidising  agent  into  the  fused  oxide, 
substantially  as  herein  shown  and  described,"  &c. 

—J.  C.  R. 

Electric  Batteries,  Imj>ts.  in  or  connected  with.    J.  Laskey, 
Dobell,  Harlesden,  Middlesex.     Eng.  Pat.  4442,  Feb    18 
1897. 

The  object  is  to  obtain  a  porous  pot  which  will  resist  the 
action  of  fused  oxides,  "  litharge,  caustic  soda,  caustic 
potash,  or  like  oxides."  Claim  1.  "A  porous  pot  or  other 
article  formed  of  calcined  maguesite,  reduced  to  a  fine  state 
of  division,  moistened  with  a  solution  of  boric  acid  and 
water,  or  spirit  and  water,  or  with  a  quantity  of  boric 
acid  dissolved  in  spirit,  then  made  into  a  stiff  paste  or 
dough,  aud  shaped  to  the  required  form  of  the  article  to  be 
produced,  and  afterwards  dried,  and,  if  desired,  baked  or 
fired,"  &c— J.  C.  R. 

Galvanic   Batteries     [Zinc-Carbon],   Impts.  in   Primary. 
S.  F.  Walker,  Cardiff.     Eng.  Pat.  5383,  March  1,  1897. 

1.  "  The  use  of  a  solution,  consisting  of  chromic  and 
hydrochloric  acids,  in  a  zinc-carbon  galvanic  cell,  in  pro- 
portions according  to  the  work  to  be  done  by  the  battery." 

2 "  chromic   acid,   hydrochloric   acid,  and    sodium 

sulphate.  ..."  3.  .  .  .  "  carbon  electrode,  the  pores  of  which 
have  been  filled  up  with  sulphur  or  other  material  .  .  . 
to  resist  chromic  acid,"  &c.  4.  .  .  "a  carbou  cylinder 
perforated  with  holes  ..."  Other  patents  referred  to, 
24, 443  of  1895,  and  12,028  of  1897.— J.  < '.  R. 
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n.lanj    Batteries,   /»/;</.«.    in    the  Activi    Materia 
A   Schanscbieff,  West  Dulwich,  Surrey.     Edj 
March  i,  1897. 
ii  mm    I,  '■  A    process    f»r    the  production   of  active  ma- 
terial compound  for  battery  elements  consisting  in  intimately 
mixing    pun-    carbon    with    organic    hyilrocarhon    acids, 
sulphuric  acid   and  lead   material,  ami  then  causing  snob 

a  de< (position   of  the  o  Is,  by   mean.-    of  an 

electric  current,  that  a  finely  porous  gas-absorbing  con- 
tinuing substance  of  peroxide  "f  lead  and  carbon,  is 
produi  id   ..." 

2.  "  A  process"  &c,  "consisting  in  intimately  mixing 
pure  carbon  ["charcoal"]  with  tartaric  acid,  formic 
sulphuric  acid  and  lead  material  [litharge,  &c]  in  <>r  about 
the  propoii  I   [in  gross.  CO  to  80,  20,   10,   100  to 

18u.  700  to  1,000,  respectively,  care  being  exercised  in 
mixing]  and  decomposing  the  acids  by  electric  current," 
8k.— 3.  ('.  K. 

Sodium  Chloridi  or  other  Salts,   Impls.  in  Apparatus  for 
I  ng.     F.Taylor.A   Cooke,  and  B.W  D.  Mont- 

gomery, I'm  Ifast     Eng.  Pat.  6929,  March  17.  1897. 
Tin    anodes   are  formed  of  hard,  round   carbon,  and   the 
cathode-  of  sheet  iron,  which  are   surrounded  by  strips  of 
glass  in  louvre  form,  opening  from  the   cathode  outward. 
I  h,  ■•  inelioi  d  itripsi  I  glass  facilitate  the  descent  .if  caustic 

i     and   the  ascent  of  the  gast -    products,  which  are 

,,l,  by  ii.'  i    pipe-   'lipping  into  each 

anode  compartment,  to  a  hollow  agitator  spindle  and  anus 
■  d  at  a  medium  speed  in  a  solutiou  of  lime  or  magnesia, 
which  absorbs  tl Mum..  -(,.  II.   B. 

-     ondary    Batteries  or  Accumulators  [Lead  Pla 
Tmpts.  in  and  relating  to,  and  the   'Manufacture    fAi 
A.  J.  Marquand,  Cardiff.    Eng.   Pat.   7027,  March  17. 

I  i  mm  I.       Phi        :      .id   method   of  producing   plates  for 
■  lai_\  ..r  -t  Iting   of  the  protection 

of  cert  or  foundations   against  the 

action  of  sulphur,  the  tn  ach  partly  protected 

lead  plates  or  foundations  in  a  closed  box,  with  Bulphur  at 
or  near  the  molting  point  of  lea  I,  and  the  subsequent 
redaction  or  peroxidation,  t»\  electrolytic  means,  of  the 
prepared  surfaces,  .  ."  The' following  composition  is  found 
to  be  a  suitable  enamel  for  the  purpose:  calcium  fluoride, 
4*9  per  cent.;  felspar,  IS* 6 ;  sodium  silicate,  85*8;  siiicon 
dioxide,  I *9 ;  barium  inlpbate,  19*3 ;  fused  by  a  blow-pipe 
or   oxybydrogen    Hume    without    melting   the   metallic  lead 

lllci.  I 

claim   I.  "An  improved  electrolyte  for  us.-  with   lead 
plates  in  secondary  ..i  itoragi  bal  posed  ..f  dilute 

sulphuric  acid  i  other  sulphur  compounds,  sucb  a- 

the  thionii  wits  of  the  sami   produced  by  electro- 

lyticall)  reducing  sulphide  ol  lead  in  dilute  sulphuric 
tut.  .    '.'•     I   C,  l: 

Electrodes  [Differing  ,  ".  Electrotytu   l'r        *  -.  Tmpts.  in 

...    relating  to  the    Application  ../'.      O.  C    and   II.   II. 

Iter,  Cologne,  Germany  1.36,919,  Nov.  I", 

ls'.i7. 
Tor  object  of  the  present  invention  i-  the  reduction  of  the 
difference  »>t  potential  necessary  in  electrolytic  processes,  in 
which  thi  :- int..  the   desired  combination.      The 

results  are  given  in  a  with  aluminium, 

.  opp,  r.  /me.  cadmium,  tin.  lead,  antimony .  bismuth,  cobalt, 
iron,  and  nickel,  using  IS  per  cent  solutions  ..:  sodium 
chlorate,  an. I  20  per  cent  of  sodium  chloride,  ami  their 
utilisation  is  claimed  foi  in  tin  choice  of  electrodes  which 
are  different  one  from  another  in  their  metal,  for  the 
Irolytic  production  of  those  oxides  or  -alts  in  which  the 
■node  metal  enters  mi.,  the  combination  to  be  formed. 

II.  ft. 

Insoluble  or  Hardly  S  'tsfrom  Metallic  Anodes  by 

I  -    lution*  containin  :   I 

Imyi-  for.      II.    C.    and    II.    II.    Strecker, 

Cologne,  Germany.     Eng.  l'st.  26,921,  Noi    17. 
This  is  a  process  for  the  preparation  rhich  arc 

able  or  hardly  soluble  in  water  or  salt  si  lutions,  by 


means  of  electrolysis  from  metallic  anodes,  characterised  by 

the  mixing  of  the  solutions  of  the  two  salt-  used  as  the 
electrolyte,  in  such  a  manner  that  the  electrolyte  contains 
the  dissolving  salt  in  the  proportion  of  it-  greatest  conduc- 
tivity, and  the  other  or  precipitating  salt,  in  the  proportion 
of  the  electro-chemical  equivalent  of  the  current  density 
employed.  The  principle  is  illustrated  by  a  description  of 
the  mannfacturc  of  white  lead  by  this  method,  usiu 

Mul  an  electrolyte  containing  a  7  per  cent,  solution 
of  chloral.- of  sodium,  and  0*011  per  ceut.  of  carbonate  of 
sodium,  the  current  density  employed  being  0*5  ampere 
per  sq.  cm.  of  anode  surface — G.  H.  I.'. 

Protoxides  andOxides  or  Hydroprotoxidt  i  and  Hydroxides, 
fmpts.  in  or  relating  in  tin-  Production  of,  from  Metallic 
Anodes  by  Electrolysis  of  Alkaline  Salt  Solutions. 
ii.  c.  and   II.   II.  streck.  i  Germany,  Bng. 

Pat.  26,923,  Nov.  17.  I 

This  invention  relates  to  a  process  for  the  preparation  of 
protoxid.-,  oxides,  or  "i  bydroprotoxides  and  hydroxides, 
from  the  metallic  anodes  employed,  by  electrolysis  of  salts 

of  the  alkalis,  characterised  by  the  Utilisation  of  the  division 
of  the  -all  employed  into  its  acid  ion  and  alkali  hydrate, 
for  the  purpose  of  dissolving  and  repre.-ipitating  the  am.de 
metal  employed.  It  is  illustrated  by  examples  of  the  use 
as  anodes,  of  zinc,  cadmium,  tin,  copper,  iron,  nickel, 
cobalt,  antimony,  lead,  bismuth,  and  silver  in  solutions  of 
sodium  chloride,  sodium  chlorate,  and  sodium  sulphate  at 
a  concentration  showing  best  conductivity.— G.  II.  K. 

(B.)— KLKCTKO-MKTAI.LUKGV. 

I'M  ! 

Electro-plating  Apparatus,  Certain  Tmpts.  in.  [Revolving 
Barrel.']    J.  Guise,  Redditoh.   Eng.  Pat  March  17, 

1897. 

Tin:   ap;  -  -i-'-  of  a  watertight  barrel,  having  one 

end  removable,  against  which  the  anode  is  fixed,  whilst  the 
cathode  is  formed  by  a  copper  or  other  suitable  wire  wound 

spirally  or  in   sig-Sag fashion    on    tie  the   barrel, 

and  connected  to  a  copper  hand  encircling  it,  ami  against 
which  presses  a  brush  connected  to  the  negative  terminal  of 

the  dynamo.     I  he  barrel  i-  provided  with  a  central  divided 

axle  connected    to   the    positive   terminal,   and   contains   the 

electrolyte  and  the  articles  to  he  plated,  which  come  into 
contact  with  the  cathode  w  ire-  a-  the  barrel  revolve-. 

— G.  II.  B. 

XII.-FATS.  OILS,  AND  SOAP. 

Illipi   I'ni  in  iln  Manufacture  of  Stearine.       \.Z.   Seifen- 
ler  Zeit.  25,  [1],  13  -14. 

Till-    fill   is    well    adapted  for    the    saponification    method   of 

manufacture.     In    the  autoclave   it   yields   about 

f  fairly  pale  glycerin  of  28   B.     Thi  futty   ■  ids 

.  nish  wlutc  ami  crystallise  in  prisms,  but  the  stearine 

obtained    by    eld     ami    subsequently    warm-pressing    is 

deficient  in  whiteness  and  transparency.     To  overcome  this 

delect,  fait)    ..•  :1s    of    low    Inciting  point  should  lie  added    ill 

sufficient  quantity  to  ensure  the  expression  of  a  considerable 
amount  of  olein  under  cold  pressure,  the  oolouring  matter 

being  therein  removed.  I'or  this  purpose,  good  hone-fat 
i-  -aid  t..  '..  the  most  suitable,  although  attended  with  the 
difficulty  that  the  tat ty  acid-,  which  crystallise  well  by 
themselves,  .1"    •  ...  longer  when  mixed.    Tins  peculiarity, 

which  often  causes  trouble  in  stearin,   work-,  i-  probably  due 
to  the  rati.,  hi  twecn  the  palmitic  and  stearic  acids  pn 
ii  ha-  not  «-  yet,  !:  i  n  scii  ntifieallj  investigated. 

By  the  di-tlllati lethod.  also,  [llipc    fat   call  he  worked 

up    with    ea-e.    and    \  ields   pure    white   fatty    acids    which 

crystallise  well,  and  are  therefore  lireel  i 

ing.-l     3 

Fat,  Liquid  Fatty  Acids  of .      B.  Ljubarsky,     Jonrn, 
prakt.  Choni.  1898,  57,     I    ■  19—27.  ' 
Bi  treating  tin.  had  -ait-  of  the  fatl  Caspian  seal 

ml  with  other,  the  author  obtained  17  per  cent.  ..i  a 
saturated  fatty  a.  id,  which,  from  it-  melting  point, apj 
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to  be  palmitic  acid,  sind  83  per  cent,  of  liquid  fatty  acids, 
which  were  found  to  consist  of  oleic  acid,  C18H;i40.,,  and 
physetoleic  acid,  ClfiH30O2,  the  latter  being  the  more 
abundant  constituent,  and  yielding  dihydroxypalmitic  acid 
on  oxidation  with  permanganate.  In  connection  with 
the  examination  of  the  oxidation  products  of  the  liquid 
fatty  acids,  it  is  stated  that  dihydroxypalinitic  and  di- 
hydroxystearie  acids  form  a  molecular  compound  with 
physical  properties  quite  distinct  from  those  of  the  individual 
components.  Thus,  it  melts  at  124° — 125  C,  solidifies 
at  120'  C.j  and  is  soluble  in  hot  water,  whereas  dihydroxy- 
stearic  acid  is  nearly  insoluble.  Attempts  to  obtain  margaric 
acid  (an  acid  with  17  carbon  atoms)  by  the  action  of 
phosphorus  iodide  in  the  presence  of  water  on  this  body, 
apparently  dihydroxymargaric  acid,  and  reduction  of  the 
fatty  iodide  with  nascent  hydrogen,  confirmed  the  author's 
views,  as  the  reduction  product  was  found  to  consist  of  a 
mixture  of  palmitic  and  stearic  acids. — C.  A.  M. 

Elaidic  Arid,  Action  of  Sulphuric  Acid  on.  A.  Tscher- 
bakoffaud  A.  Saytzeff.  .louru.  prakt.  ('hem.  1898,57, 
[1],  27 — 35. 

Elaidu'  acid  (100  grms.)  was  treated  with  35  grms.  of 
sulphuric  acid  (65'5°  B.)  at  a  temperature  below  50°  ( '. 
The  product,  after  standing,  was  diluted  with  twice  its 
volume  of  water,  and  the  oily  layer  separated  and  treated 
with  successive  portions  of  boiling  water  until  the  aqueous 
layer  beneath  became  clear.  The  oily  layer  then  became  very 
viscid  on  cooling,  and  contained  masses  of  crystals,  which 
showed  that  anhydrides  were  present  in  large  quantity. 
It  was  warmed  on  the  water-bath  for  several  days  with  an 
excess  of  alcoholic  potash,  the  soap  dissolved  in  water,  and 
the  fatty  acids  liberated  and  crystallised  from  alcohol.  On 
saponifying  the  mother-liquor  and  again  crystallising  the 
liberated  acids  from  alcohol,  a  further  crop  of  crystals  was 
obtained,  which  showed  that  anhydrides  were  still  present 
after  the  first  treatment  with  alkali.  The  two  deposits 
were  united  and  purified  by  rcerystallisation  from  alcohol 
(hexagonal  plates)  and  ether  (crystalline  powder).  They 
were  identified  as  hydroxystearic  acid  (ClsH:lljO;,).  Their 
melting  point  (82° — 85")  and  solidifying  point  (6B°— 62°) 
and  their  solubility  in  alcohol  and  ether  were  practically 
identical  with  the  corresponding  figures  for  the  hydroxy- 
stearic  acid  obtained  from  oleic  acid ;  and,  like  that  acid, 
they  decomposed  when  distilled  under  reduced  pressure,  with 
the  formation  of  water  and  acids  of  the  oleic  series.  The 
authors  conclude  that  the  oxy stearic  acid  obtained  from 
elaidic  acid  by  the  action  of  sulphuric  acid  is  identical  with 
that  yielded  by  oleic  acid. — C.  A.  M. 

Fats,  Rancidity  of.     A.  Scala.     Staz.   sperim.  agric.   ital. 

30,  613—630  ;  Chem.  Ceutr.  1898,  1,  [7],  439. 
The  author  submitted  three  fats  to  the  action  of  light  and 
air,  and  found  that  the  largest  increase  in  weight  took 
place  in  the  case  of  the  fat  containing  the  largest  quantity 
of  fatty  anhydride,  and  the  least  increase  in  the  one 
containing  the  smallest  amount.  .Stearic  and  palmitic 
acids  in  pure  preparations  were  found  to  undergo  no 
alteration  in  weight  after  4—6  months'  action  of  light  and 
air;  some  fatty  acids,  under  these  conditions,  increased 
considerably  in  weight.  The  author  therefore  concludes 
that  the  development  of  rancidity  in  fats  proceeds  from  the 
oxidation  of  the  fatty  acids.  In  order  to  identify  the 
substances  formed  during  the  change,  the  author  examined 
a  large  quantity  of  very  rancid  olive  oil,  and  isolated  : 
ecnar.thylic  aldehyde,  which  gives  to  rancid  fats  their  taste 
and  odour,  formic,  acetic,  butyric,  aud  cenautln  lie  acids  ; 
and  azelaic  and  sebacic  acids.  The  same  compounds  were 
isolated  from  a  rancid  fatty  acid,  together  with  another 
compound  which  is  designated  dihvdroxystearic  acid. 

—A.  S. 
Drying  Oils,  Varnishes,  and   Degras  Oils;   Testing.     A. 
Gawaloweki.     Chem.  Rev.  Fett-  u.  Harz-Ind.  5    [1],  9. 
See  under  XXIII.,  page  383. 

Bone-Fat,    Technical    Analysis   of.      A.    A.    Shukoff   and 
P.  J.   Schestakoff.     Chem.   Rev.   Fett-- u.  Harz-Ind     h 
[l],5-lj   [2],  21. 

See  under  Will.,  page  383. 


Spermaceti,  Examination  of.      L.  1-'.  Kebler.     Rev.  intern. 

falsific.  10,  208  ;  Chem.  Centr.  1898, 1,  [3],  223. 

See  under  XXIII.,  page  383. 

Wax,  Examination  of.     G.  Buchner.     Zeits.  fur  offcritl. 
Chem.  3,  570;  Chem.  Centr.  1898, 1,  [2],  151. 

See  under  XXIII.,  page  383. 

Edible  Fats.  Delicate  Test  for  the  Detection  of  a  Yellow 
Azo. Dyesiuff  used  for  the  Artificial  Colouring  of.  .f. 
F.  Geisler.     J.  Amer.  Chem.  Soc.  1S9S,  20,  [2],  110. 

See  under  XXIII.,  page  380. 

PATENT. 
Saponification  of  Fatty   Matters,  Impts.   in  and  connected 

with  the,  and  in   the  Manufacture  of  Glycerin.     E,  (I. 

Scott,  Liverpool.  Eng.  Pat.  8796,  April  6,  1S97. 
When*  fats  are  saponified  with  lime,  the  insoluble  soap 
retains  much  of  the  glycerin  within  its  cavities  ;  and  when 
it  is  decomposed  with  sulphuric  acid,  the  resulting  sulphate 
of  lime  renders  the  concentration  of  'he  aqueous  liquors  very 
troublesome.  To  remove  the  dilute  glycerin  solution  from 
lime-soap  obtained  in  lime  saponification,  the  inventor 
grinds  the  soap  in  a  roller  mill  fitted  with  plain  or  toothed 
rollers,_or  cuts  it  up  in  a  cutting  machine,  and  afterwards 
places  it  in  a  vacuum  filter  or  centrifugal  machine,  and 
washes  it,  if  necessary,  with  water,  in  order  to  recover  the 
last  traces  of  glycerin. — F.  II.  L. 

XIII.-PIGMENTS,  PAINTS ;  EESINS. 
VAENISHES ;  INDIA-KUBBER,  Etc. 

(-4.)— PIGMENTS,  PAINTS. 

"  Blanc  Fixe  "  and  Barium  Chloride,  Manufacture  of. 
K.  W.  .lurisch.  Zeits.  f.  angew.  Chem.  1898,  T91.  198  — 
199. 

In  !882  these  substances  were  prepared  in  a  factory  in  the 
north  of  France  by  dissolving  witherite  in  hydrochloric 
acid,  freeing  the  solution  as  completely  as  possible  froiu 
iron,  and  evaporating  for  the  crystallisation  of  barium 
chloride,  or  adding  sulphuric  acid  for  the  manufacture  <>!' 
blane  fixe.  The  analysis  of  three  samples  of  the  witherite 
showed  that  it  contained  from  77*61  to  88-7  per  cent,  of 
barium  carbonate,  0-68  to  391  per  cent,  of  calcium  car- 
bonate, 0-25  to  0-95  per  cent,  of  water,  and  0012  to  8-41 
per  cent,  of  alumina  and  silica  :  whilst  one  sample  con- 
tained 11-27  per  cent,  of  insoluble  matter  not  included  in 
the  above.  The  crystalline  barium  chloride  obtained,  had 
the  following  percentage  composition  :— Barium  chloride, 
81-58;  calcium  chloride,  1-90;  water,  16-22;  whilst  the 
"  Blanc  Fixe  "  paste  as  received  from  the  filter-press  con- 
tained :  barium  sulphate,  80-25  ;  water,  19-75  per.  cent., 
with  a  trace  of  calcium  sulphate.  It  is  stated  that  attempts 
are  again  being  made  to  substitute  heavy  spar  for  the  more 
costly  witherite.— C.  A.  M. 

Oil  Paints,  Testing.      H.  Loesner.      Chem.  Rev.  Fett-  u. 
Harz-Ind.  4,  [24],  329— 330. 

To  determine  the  permeability  of  paints  by  water  and 
gases,  the  author  proposes  to  "apply  the  following  tests: 
— Small  strips  of  sheet  iron  (55  x  100  mm.)  are  care- 
fully brightened  on  one  side  with  sand-  or  emery-paper, 
and  then  thoroughly  coated  with  two  thin  layers  of  the 
paint  under  examination,  being  left  to  dry  for  four  days  after 
each  application.  They  are  then  laid  face  downwards  over 
the  apertures  of  a  constant-level  water-bath,  at  a  height  of 
50  mm.  above  the  water,  and  supported  ou  strips  of  wood 
at  each  end  to  prevent  abrasion.  After  15  hours' exposure 
to  the  ascending  steam,  the  paint  is  dried  at  a  maximum 
temperature  of  100°  C,  and  removed  by  the  aid  of  aniline 
and  a  soft  brush,  the  under  surface  of  the  metal  being 
examined  for  rust,  which  should  not  be  present  if  the 
paint  be  a  good  one. 

Resistance  to  acids   is  also  tested  in  a  similar  manner, 
except  that  concentrated  (33  per  cent.)  hydrochloric  acid 
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is  employed  instead  of  water,  and  that  the  protective  in- 

crustation  formed  ou  the  surface  of  the  paint  must  be 
rinsed  off  .very  hour,  the  temperature  of  the  experiment 
being  in  thi-  cum-  2d"  ( '.,  and  the  duration  of  exposure 
IS  hours. 

The  same  methods  may  also  be  applied  to  fats,  varnishes, 
&c.  employed  for  protecting  iron  from  rusting. 

iderable  difference  in  the  penetrability  of  thesi 
ii  observed,  some  lamplea  of  vaseline  standing  the  steam 
t,.,t   for   1 — 2  hours,  whilst  others  allow   rust   to  form    in 
halt     an    hour.       Pats     may    be    considered    satisfactory    if 
Ifae]  withstand  4 — S    hours'  Steaming,  whilst  !■_'  hours  is  the 

minim  am  for  s  good  oil  paint. — C  s 

PATENTS. 

White  Lead,  Im)>ts.  in  Making.    .1.  8.  MacArthur, 

Glasgow,     Bog.  Pat.  •-> 7 7 . j ,  April  17,  1897. 

Is   this  specification   an  improvement  on   the  process  for 

making  white  lead  detailed   in  Bog.  Pat  9655,  1894  (this 

Journal,  1895,587  |,is  described.    The  solution  of  lead  tartrate 

is  mixed  with  a  Blight  excess  of  ammonia  before  being  treated 
with  carbonic  and,  which  allows  the  precipitation  to  be 
c lucted    a<    shont    sj    I  .    (instead   of  the    boiling  point), 

and  redooes  the  amount  of  tartrate  present  in  the  finished 
pigment  The  current  "I  gas  should  be  stopped  imme- 
diately or  just  before  the  liquor  is  saturated,  as  too  much  of 
it  interferes  with  the  solution  of  fresh  quantities  of  lead 
oxide.— F.  H.  I.. 

Carbonate  or  Sulphate  of  Lead,  TmpU.  in  the  Manufacture 
,,/■      A.   II.  Eyles,  II.  S,   Rapelye,  and  A.  Applegate, 

Mount    Vernon',    New    York,    U.S.A.     Bng,    Pat.   80,242, 

Dec  91,  1897. 
Metallic  lead  is  melted  in  a  crucible  and  raised  to  a 
temperature  just  below  its  point  of  volatilisation,  then 
sprayed  by  means  of  Buperheated  steam  or  air,  into  a  hoi 
chamber  which  has  a  layer  of  weak  nitric  or  acetic  acid 
about  ii  or  8  in-,  deep,  a'  the  bottom.  In  this  manner  a 
mixture  of  finely  -divided  metal  and  oxides  is  produced,  the 
>  varying  from  Pb.u  to  I'M)..  The  acid  is  neutralised 
with  ammonia,  the  solid   with  five  times  its  volume  of  hot 

water  pla 1  in  a  revolving  drum,  such  as  that  described 

;„  Bog.  Pat  19,030,  1897  (this  Journal,  lx'J7,  924), 
and  treated  with  a  ourrenl  of  hot  air.  The  metal  soon 
oxidisi  i,  tie-  peroxide  loses  oxygen,  and.  finally,  the  whole 
mass  becomes  yellow  and  homogeneous,  and  consists  entirely 

,,f   PbO.      I'    is  then  run   into    another    similar    vessel    and 

exposed  to  t ho  action  of  carbonic  acid;  or,  if  preferred,  it 
may  be  agitated  with  solphurio  aoid  to  convert  it  into  lead 

sulphate. — 1'\  II.  I.. 

(B.)— RESINS,  VARNISHES. 

Chemistry  of  Xanthorrhaa  Besins.    Cbem.  and   Druggist, 
March  26,  1898,  195. 

W.  I'lxsn.ineit  writes  ii|ire|»is  of  the  note  on  this  subject 
i  this  Journal,  I  B98,  168  I,  to  the  following  effect: — 

Tsehirel,     and     I lildebrandt    have     lately    published     on 
the     sane-    Subject,    and      Karl     Hieterieh    (  1  lelfenbei  i_'  I     is 

working  now  on  the  acaroid  resioa,  after  having  scienti- 
fically investigated   i\idc    Helfenberger'      \nnaleu,    1896) 
•'  resins  and  gum  n  sins  used  in  therapeutics."    i  In  Novem 
bet  9  last,  he  showed  to  the  German  Pharmaceutical  A 
eiation  samples  of  dill,  renl  ac  iroid  resins,  pointing  out  the 

inconvenience   prod d    because   ihi  pecies  of 

Xanthorrhaa    furnishing    a   certain   resin   is   hardly    evei 

mentioned.      The    same  applies  tO  our  kilins  and  eucalyptus 

oil.     Diets  ders  thai   it   is  mainl-    K.  quadrangu- 

laru   which    produces  the    nim  acaroids  of    commerce. 

I.uleh  this  resin  has  been  u-ed  at  I  iroish  for  inctal  instead 
of  shellac.  Potassium  and  sodium  soaps  of  our  V.  resins 
are  used  instead  ol  colophonium,  for  si/me  papers  in  the 
United  States  of  America,  rherecannol  beam  doubl  thai 
Australian  vegetable  raw  products  would  have  found  before 
now  larger  use  in  ohemistry  and  indu  rtunatclj 

thi  product-  of  differonl  species  were  uol  indiscriminately 
mixed  together,  and  so  brought  into  the  market 


Ri  tint,  Characterisation  of  tome  Hare.     K.  Dieterich. 
Chem.  Rev.  Fell-  u.  Harz-Ind.  4,  [34],  3H7— :!29. 

Crude  Chicle  Girn  from  Achras  Sapnta — used  in  America 
for  the  preparation  of  "  chewing  gum  "  and  as  a  cementing 
material — contains  75  percent,  of  resin.  10  per  cent,  of  gum, 
9  per  cent,  of  calcium  oxalate  with  5  per  cent,  of  BUgai  and 
inorganic  salts.  When  purified — for  which  purpose  carbon 
bisulphide  is  the  best  solvent  to  employ — it  is  plastic,  can 
be  vulcanised,  and  is  similar  in  general  properties  to 
gutta-percha. 

Guaiacum  in  lacrumis  gives,  when  purified,  an  acid 
number  of  728 — 7.V6  (for  the  author's  method,  see  this 
Journal,  1897,  829,  830)  ;  and  as  the  acid  number  of 
ordinary  commercial  qualities  of  guaiacum  resin  ran 
from  89' 6  to  92  j,  they  do  not  conform  to  the  normal 
standard  of  purity 

Socotra   Dragon's  Blond. — The  pure  red  resin  obtained 

from  this  grade  is  a  mixture  of  several  resins.  The  crude 
product  greatly  resembles  palm  dragon's  blood  in  melting 
point,  the  absence  of  free  acids,  and  in  the  ester  number  ami 
saponification  value,  but  differs  therefrom  in  solubility  and 
in  being  destitute  of  the  characteristic  draco-alban. 

Bisabol  Myrrh. — To  avoid  the  errors  of  previous  workers 
whose  experiments  were  conducted  with  alcoholic  extracts 
and  not  with  the  natural  drug,  the  author  devised  the 
following  methods  of  examination  : — 

Acid  Number.— 80  c.c.  of  water  are  poured  over  Igrm, 
of  the  finely-ground  and  thoroughly  representative  avert 
sample,  and  warmed  for  \  hour  under  a  reflux  condenser, 
being  afterwards  boiled  for  an  equal  time  with  50  c.c.  of 
strong  alcohol,  and  titrated,  when  cold,  with  ',  X  alcoholic 
potash    and    phenolphthalein,   this  strong  alkali  facilitating 

the  detection  of  the  end  reaction. 

Saponification  Value. — Similar  quantities  of  myrrh  ami 
water  arc  mixed  with  . 'ID  c.c.  of  ,  N  alcoholic  potash  after 
half  an  hour's  standing,  ami  are  then  boiled  for  another 
^  hour  under  a  reflux  rondi  nser,  cooled,  diluted  with  alcohol 
and  titrated  back.  The  ester  number  is  ascertained  hj 
subtraction  as  usual. 

Solubility  in  alcohol  is  determined  by  extraction  in  a 
Soxhlct  apparatus. 

My  the-e  methods  the  following  average  constants  were 

obtained: — 


_ 

Aoid         Sap 
Number,     tion  \ 

Bster 
Number. 

Solubility 

.    |  lc  '    ■'. 

!iis:iin»i  myrrh  . 
Hembol  myrrh 

20*06 
28*48 

145*8 

204*1-. 

PerCont 

.Ml 

■J" 

Xiuitlinrrhirn  It.  sin.  —  From  authentic  Australian 
samples  received  by  the  author,  it  would  appear  that 
Xanthorrhaa  quadrangularis  (instead  of  Xniiihiirrh.ru 
australis)  is  the  chief  source  of  the  red  Acaroid  resin. 

— ('.  s. 

Driers  and  Varnishes.  M.  Weger.  Chem.  Rev.  Felt- u. 
Harz-Ind.  5,  [l],  l— :..  (See  also  this  Journal,  1897, 
1024.) 

from  the  influence  exerted  by  light  and  warmth,  the 

drying  of  varnishes  is  affected  by  the  percentage  of  moisture 

in  the  air,  the  author's  experiments  going  to  show  that  the 
lead-  and  lead-manganese  varnishes  drj  more  quickly,  whilst 
the  drying  of  manganese  varnishes  is  retarded,  iu  a  moist 

atmosphere;  though  the  i  c-ults  obtained  under  apparent ly 
identical  conditions  arc  no!  always  constant. 

The  age  of  the  varnish  alio  influences  the  rate  of  drying. 
Generally  Bpeaking,  those  prepared  with   lead-manganese 

ipotmds     i  irrespective      of     their      composition)     sutler 

diminution  in   this  respect,  whereas  manganese  varnishes 

remain  constant,  unless  the  quantity  of  drier  used  is  so 
large,  that  a  portion  separates  out  during  storage. 

In  llu'  author's  experiments,  wherein  the  rapidity  of 
drying  was  taken  as  the    basis    for   comparison,  as    being  of 

greater  practical  utility  than  the  amount  of  oxygen  absorbed 

during  the  operation,  simple  dn  ing  oil-  composed  ol    lini  ecd 

oil  and  solid  drier-  win-  employed.  The  results  show 
thai   the   drying   power  increases  with  the  porcenl 
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driers  used,  up  to  a  maximum,  and  then  remains  constant. 
The  maximum  effect  is  produced  with  a  (metal)  content  of 
0-2  per  cent,  of  manganese,  or  0-5  per  cent,  of  lead- 
manganese  (in  the  ratio  of  5  :  1).  The  reported  decrease  iu 
drying  power  resulting  from  increased  additions  of  driers 
is  probably  due  to  deposition  of  the  siccative,  or  to  neglect 
of  the  necessary  precautions  in  experimenting. 

With  regard  to  commercial  driers,  fineness  of  division  is 
a  great  factor  in  the  efficiency  of  the  manganese  oxides  and 
borates,  and  the  lead  oxides  ;  manganese  borate  and  lead 
acetate  are  preferably  employed  in  the  anhydrous  con- 
dition ;  the  various  preparations  of  lead-manganese  resinate 
(dry  siccatives)  chiefly  contain  a  preponderance  of  the 
former  metal  (5:1),  the  converse  being  of  less  frequent 
occurrence.  Lead-manganese  Huolate  is  mostly  sold  dis- 
solved in  oil  of  turpentine  (2::!  or  4:5),  the  resinates  being 
more  rarely  employed  in  this  condition,  and  so  constitutes 
an  intermediate  grade  leading  to  the  lacquer  varnishes. 

PATENT. 

Preservative  Compositions  for  Coating* Metal;  Canvas,  or 

the  like,  Impts.  in.  H.  L.  Bates,  Portsmouth,  New 
Hampshire,  U.S.A.  Eog.  Pat.  22,867,  Oct.  5,  1897. 
Tins  material  dries  quickly,  gives  a  transparent  film,  and 
docs  not  crack  if  the  surface  to  which  it  is  applied  is  bent. 
It  consists  of:  acetic  acid,  1  quart;  glucose,  1  oz.  ;  white 
grape  jiiree,  1  oz. ;  and  £  oz.  each  of  powdered  borax, 
sodium  carbonate,  paraffin  wax,  citronella,  fine  salt,  alum, 
and  nitre. 

(C.)— INDIA-RUBBER,  &c. 

PATENT. 

Rubber  or  other  Gum,  and  the  like,  dissolved  in  a 
Solvents  Impts.  in  or  connected  with  the  Manufacture  oj 
Articles  [Pneumatic  Tyres,  §-c]  wholly  or  partly  of. 
F.  King,  London.     Eng.'Pat.  9538,  April  14,  1897. 

When  a  fabric,  such  as  canvas,  is  coated  with  rubber  in 
solution,  the  evaporation  of  the  liquid  occupies  a  con- 
siderable time;  and,  if  the  operation  be  hastened  by  the 
application  of  heat,  the  drying  is  not  uniform,  am!  the 
fabric  is  apt  to  be  injured.  The  inventor,  accordingly, 
places  the  articles  in  a  vacuum  chamber,  thus  expediting  the 
process  and  recovering  the  solvent. — F.  H.  L. 

XI7.— TANNING.  LEATHER.  GLUE.  SIZE. 

Bates  and  Neui  Batinq  Materials.     Der  Gerber, 
24,  [563],  [564],  and  [565]. 

Notwithstaxdino  the  many  changes  which  have  of  late 
years  been  made  in  the  processes  of  leather  manufacture, 
the  "  bate  "  is  still  used  to  prepare  the  pelt,  and  is  one  of 
the  most  subtle,  difficult,  and  least-understood  processes 
connected  with  the  production  of  leather,  the  importance 
and  necessity  of  which,  in  spite  of  the  many  methods  sug- 
gested to  do  away  with  its  use,  are  still  generally 
acknowledged. 

The  "  dung  "  and  "  b.-au  "  bate  are  still,  by  some,  looked 
upon  merely  as  methods  of  cleansing  the  pelt,  by  which 
the  lime  is  removed  from  the  unhaired  hide,  and  also  as  a 
means  of  loosening  the  scud  and  dirt :  but  the  functions  of 
the  bate  are  much  more  important,  for  it  is  in  the  bates  that 
the  character  and  quality  of  the  leather  to  be  produced  from 
the  skins,  is  determined.  Where  the  dung  or  bran  bate  are 
used  merely  for  the  removal  of  lime  and  dirt  only,  they 
should  be  substituted  by  some  of  the  many  other  materials, 
cheaper  and  better  suited  for  the  purpose.  The  chief  action 
of  proper  bating  is  the  opening  up  of  the  fibre  of  the  skin, 
by  which  the  leather  is  made  pliabie,  soft  and  mild,  and  the 
grain  finer  and  less  liable  to  crack,  and,  at  the  same  time,  by 
opening  the  fibres  of  the  pelt  it  becomes  possible  to  remove 
the  scud,  hair  sacs,  and  other  extraneous  matters  by 
mechanical  means.  Before  subjecting  the  pelt  to  the  bat- 
ing process,  one  must  consider  the  result  desired,  whether  it 
be— 

(1.)  The  removal  of  lime  from  the  pelt. 

(2.)  Removal  of  lime,  together  with  the  scud  and  dirt, 
from  the  pelt. 


(3.)  The  partial  liquefaction  of  the  pelt,  as  preparation  for 
the  production  of  pliable  and  mild  leather. 

(4.)  The  raising  of  the  pelt  and  opening  of  the  fibres 
and  pores  in  order  to  prepare  the  skin  to  take  up  the 
tannins. 

Bales  for  the  Removal  of  the  Lime  only. — The  thorough 
removal  of  the  lime  previous  to  putting  the  pelt  in  the 
tan  liquors  is  advantageous  for  ali  classes  of  leather, 
although  in  sole  leather  yards  it  is  customary  to  remove 
only  part  of  the  lime,  by  washing  the  hides  in  water, 
and  trusting  to  the  natural  acids  in  the  liquors  for  the 
removal  of  the  remainder.  This  is  accomplished  by  wash- 
ing or  drumming  the  hides  in  water.  If  the  water  be  soft, 
a  certain  percentage  of  the  lime  is  dissolved  out,  as  indicated 
usually  in  a  loss  of  plumpness  by  the  hide9  ;  but  if  the 
hides  be  washed  iu  hard  water  containing  bicarbonates, 
instead  of  the  lime  being  removed,  it  is  transformed  into 
carbonate  of  lime,  and  fixed  more  firmly  than  before.  The 
minute  cavities  of  the  hide  becoming  filled  with  this  sub- 
stance, the  removal  of  the  lime  and  dirt  on  the  scudding 
beam  is  thus  prevented,  and  at  the  same  time  the  grain  is 
rendered  brittle. 

To  remove  the  lime  wholly  from  the  hides,  it  is  usual  to 
put  them  into  water  containing  some  material  which  will 
form  normal  and  soluble  salts  with  the  lime,  which  can  be 
easily  dissolved  out  ;  and  many  materials  have  been  sug- 
gested and  used  with  successful  results,  among  which  the 
following  are  the  most  important  : — 

The  addition  of  sugary  matters,  as  glucose  and  molasses. 
— These  form  soluble  calcium  saccharates  and  glucosides,  and 
were  used  centuries  ago  by  the  Moors  to  remove  the  lime 
from  the  skins  in  the  production  of  Morocco  leather. 

The  use  of  carbon  dioxide  (Ncsbit's  process). — The  hides 
are  put  in  water,  which  is  saturated  witli  this  g.is  ;  carbonate 
of  lime  is  formed  in  the  first  instance,  and  then  re-dissolved 
in  excess  of  the  gas.  This,  however,  was  not  found  satis- 
factory. Experiments  showed  that  the  lime  in  various 
packs  so  treated  was  only  reduced  from  2-45  per  cent,  to 
-•14  per  cent. 

Other  de-liming  agents  are  "  cresotiuic  acid,"  "  antical- 
cium  "  (cresol  sulphonic  acid),  Borol  (consisting  chiefly  of 
sodium  hydrogen  sulphate  with  small  quantities  of  boric 
acid). 

Sulphuric  acid  has  also  been  proposed.  This,  however, 
was  only  used  because  it  kept  the  hide  "  plump  "  ;  it  did 
not  remove  lime. 

Acetic  acid  gives  good  results,  although  it  produces  a 
coarse  and  rough  grain,  and  the  commercial  pyroligneous 
acid  always  contains  products  which  have  an  affinity  for  the 
fibre,  and  prevent  tannage. 

Lactic  acid  has  the  objection  of  being  too  costly. 

The  best  material  is  undoubtedly  hydrochloric  acid,  which, 
if  used  as  follows,  always  gives  satisfactory  results.  The 
hides  are  suspended  in  water,  or,  better,  placed  in  a  revolv- 
ing latticed  drum,  sunk  in  an  outer  pit  of  water.  For  every 
50  average  hides  about  5  galls,  of  commercial  acid  free 
from  iron,  should  be  added,  at  intervals,  in  five  successive 
portions.  This  quantity  will  not  be  suited  for  every  tan- 
yard,  as  the  quantity  of  lime  varies, according  to  the  process 
of  preparation.  The  most  reliable  method  is  to  continue 
the  addition  of  acid  until  the  water  gives  a  permanent  sherry 
colour  to  blue  litmus  paper.  After  2 — 5  hours  the  lime 
will  be  dissolved  out,  and  the  hides  may  then  be  scudded 
and  passed  on  into  the  liquor  pits.  The  hides  thus  freed 
from  lime  will  have  lost  their  plumpness,  which  was  due 
to  the  action  of  the  lime  on  the  raw  pelt,  but  will  soon 
regain  their  substance  in  the  acid  tanning  liquors.  They 
also  appear  dark  in  colour  ;  this  will  likewise  disappear  as 
the  tanning  advances,  and  the  finished  leather  made  from 
pelt  properly  de-limed  will  be  brighter  in  colour,  better  in 
quality,  finer  grained,  and  have  a  pleasant  mild  feel. 

-J.  G.  P. 

Glue,  The  Testing  of  Commercial.     R.  Kissling.     Chem. 
Zeit.  21,  "2. 

See  under  XXIII.,  page  384. 
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Suede  01  Glove  Leather,  Th   Dyeing  of .     Der  Gerber,  24, 

-  2],  [563],  [564],  [565],  30  ;  4:i ;  55  ;  07. 
Sec  under  VI., pmj.  :i  15. 

PATENTS. 
/..nil,, i    for    Photographic    Purposes,    Manufacture    of 
Prepared   Sensitised.    O.    fmraj  From    the 

Earbwerke  vorm.  Meister,  Lucius,  and  Bruning,  lloechst 
a/Main.     I  ng   Pat  6769,  March  15,  1897. 
Si  i  Wider  \XI.,  page  874. 

Gelatinou    Substances,  Skins,  ami  tlie  like,  Jmpts.  in  the 

1 1 .  ,,i in,  ul   of,  in  order  tu  obtain  Superior   Elasticity, 

Durability,  and  Resistance  to  Air,  Water,  Grease,  and 

Wear.      A.  Zimmennann,   London.      Kng.   Pat   83'.U, 

April  l,  . 

Tin  ii-'-  of  formalin  for  tannine  skim  is  rendered  practically 

impossible,  on  account  of  the  hardness  of  the  product.    Bj 

using  glycerin,  vaselin,  oil,  or  yol  alone,  or  mixed 

with  Hour  at  the  -  ami  I  me  a-  the  formalin  is  being  applied, 

this  hardening   action   i-   prevented,   and   animal   skins  or 

gelatin  film*  oi  superior  elasticity  arc  obtained.— J.  T.  W. 

|     ther  for  Gloves,  tmpts.  in  the  Manufaciur,  of.     .Alois 

i  hiba,  Carlsbad.  Eng.  Pat  B820,  April  17,  1897. 
'lii !  -kins  ore  tawed  with  alum  in  the  usual  way,  and 
allowed  to  age  for  .4— 6  weeks  j  they  are  then  washed  in 
warm  water  (2!  '  ■)•  and  finally  tanned  in  a  one-bath 
chrome  lap. or ;  this  is  made  by  dissolving  hydrated  oxide 
of  chromium  in  hydrochloric  acid,  and  rendering  the  solu- 
tion basic  by  the  addition  of  soda.  It  is  then  diluted  to 
22  B.  One  hundred  skins,  weighing  about  25  kilos., 
require  '■'•',  litres  of  solution  in  30  litres  of  water,  which  is 
worked  Into  them  in  a  rolling  vat.  Vfter  this  operation 
the  -kin- arc  treated  for  an  hour  with  I  litres  of  egg  yolk 
<  io  per  cent  ol  salt ).  as  little  water  as  possible  being  uei  i. 
'I  be  glove  leather  thus  produced  is  said  to  be  more  durable 
than  alum  I' ailar.  and  maj  also  be  washed  in  cold  or 
warm  water  without  detriment  to  quality  or  colour. 

—J.  T.  \V. 

ttable  <iti".  -I  New  and  Improved,  and  a  Process  for 
Manufacturing  thi  tame.  S.  Berzberg,  Berlin.  Eng. 
Pat,  12,326,  Uaj 

3d  i  water,  aciilulated  with  from  '_' — 6 per  cent,  of  snlphnrio 
acid,  i-  warmed  ;  from  5—80  pet  cent  of  p  tnto  flour  is  then 
added,  with  con  til   perfectly  dissolved,  the 

quantity  depending  on  the  purpose  for  winch  the  glue  is 
required,  From  i  5  percent,  ol  sodium  hydroxide  is  now 
added,  and  the  glue  is  read]  for  use.    J,  T.  \v. 

Tanning  Liquids,  Impts.  in  thi  Treatment  of,  for  Clarify- 

ing,  Bleaching,   01    Decolorising  them.     P.  G.  Sanford, 

London.     Kng.  Pat,  12,450,  May  -jo.  1897. 

iii  .mi  .i  i  bi  ton  •  -uie.  ntration  is  treated  with  >  vegetable 

or  blood  albumin,  together    with    as    alkali   Buoridi 

ifluoride.     The  albumin  i-  subsequently  coagulated  by 

ma  of  i  eat   or  the  action  of  •picm-citnc  acid.     As  an 

example,   b  dcc<  olutfou    may  lie   inaile  us  follows  : 

—One  part  of  ammonium  Buoridi  i-  dissolved  in  watei  at 
IB  —86  0.,  to  this  is  added  150  parts  of  bran,  and  the 
whole  i-  placed  in  a  dia      •        Nie  matter  is  then 

pressed,  and  the   liquid   filtered      Boric  acid  ma;  be  added 
compli  te.    This  solution  |di  d  to 

the  solution  of  tannin, -tin  e  complete  mix- 

ture.   The  temperature  is  then  •  igu- 

latioli    la!.-  Of    liquidl  .  with 

blood   albumin,  there   ii   added  olution   of  j 

citric  add,  made  b)  dissolving  10  parts  of  picro-citric  acid 

and    '.'11    ]iart-  id    ■  n   770    parts  of    water.      The 

ipiatitity    of  thi-    solution    ieee--ar\ 

quartet  part  of  the  total  quantity  material  present. 

If  the  liquid,  prior  to  d lorising,  1  \    be  neu- 

tralised b\   adding  thi    ue  eatery  quantity  of  a  solution  of 
Rodium  borate,  87 ' 5  grms. |  sodium  h;  nn. 

i    \v. 

■hit composed  ol  io  grmi.  ••'  picric  :ie,j  :u,d  20 

1  eiirie  acid  » liter  t"  form  1  lure  ol  solution. 


XV.-MANURES,  Etc. 

PATENT. 


Artificial  Manures  or  Fertilisers,  Impts. 
A.  Gladstone,  Seaton  Carew,  Durham. 

April  13,  1897. 
Common  slag,  or  the  by-product  01  waste  from 
furnace-,  is  powdered,  and  mixed  with  any  of  the 
fertilisers,  for  application  as  a  manure. — ]■'..  S. 


1  or  relating  to. 
I 'at.  9369, 


blast 
usual 


XVI— SUGAR.  STARCH,  GUM.  Etc. 

Sugar-Cane  Juice  and  Jinn-  Sugar,  Chemical  Composition 
of.  J.  W.  Leather.  Agricult.  Ledger  (Govt  of  India). 
Calcutta,  1895,  [18],  1—7. 

Tiik  results  arc  given  of  a  number  of  anal}  ses  of  sugar-cane 
juice  and  of  raw  sugar  made  at   the  Cawnpur  and   Poona 

farms  during  l.s'.M-'j;,,  and  several  analyses  of  the  whole  cane 

arc-  r.  ferred  to,  the  object  being  to  compare  the  different 

in  the  quality  of  the  juice  and  of  the  gur. 

At  Cawnpur  many  of  the  plots  were  "  laid  "  bj  excessive 
rain,  and  gave  considerably  lower  results  than  the  Btanding 
cane.  Omitting  these,  the  average  amount  of  sugar  in 
loo  parts  by  weigh)  of  the  juice  taken  immediately  after 
pressing,  was  from  L3a5to  15*5. 

The  Poona  crop,  not  being  "  laid  "  by  rain  to  any  extent, 
showed  much  greater  uniformity,  although  a  sharp  distinc- 
tion may  be  drawn  between  individual  plots.  Plots  5  to  15 
showed  15-18  to  17-88  per  cent.;  plots  is  to  24,  12-87 
to  IS*  11  per  cent.  The  differences  io  the  quality  of 
the  juice  ol   these  plots   cannot   be  n  different 

methods  of  manuring,  or  to  the  different  amounts  of  nitrogen 
and  of  phosphoric  acid  applied  in  the  manures.     The  1 
plausible    explanation    is    that    the    slope  of  the  land    may 

liavc  indirectly  caused  the  there  being  a  gentle 

slope  of  black  open  boU,  and  soft  rock  (murrum)  within 

about  two   feet   of   the    surface,   so  that    the  drainage  water 
1  on     the    It  w  er  lying     land     to 

produce  more  c entrated  juice  than  that  on  adjacent 

plot-  lying  higher. 

Sample-  ol  raw  Mi«;ir  were  analysed  from  both  farm-.  IS. 
well  as  some  of  the  gur  prepared  by  the  cultivators. 

That  made   from  cane  on    the   Cawnpur   plots    i 
(excluding  those  of  "laid"  cane)  contained  from.  70  to  76-5 
per  cent,  of   cane-sugar,   7"9  to    In".1  (reducing 

sugar),  lo-'.i  to  14"J  of  water,  and    1-  16  t"  B'26  Ol    nn 
matter.      The'*lBid"  canc—ngur  and  more 

glucose,  so  that  both  as  regards  the  juice  obtained  and  the 
gur',  at  hast  for  this  variety  of  cane,  the  "  matna."  it  is 
important  to  prevent  it  from  being  laid  by  heavy  rain  and 
wind. 

Four  other  van.  I  W(  lr  BTO\l  logged 

fields,  the  cane  being  so  much  damaged  that  the  weight  of  the 
■agar  obtained  was  far  lower  than  it  ought  to  have  been  ; 
still   it   gave  a  gur  with  a  b  agar 

and  a  low  1  percentage  of  glucose  than  in  that  from  adjacent 
of  'he  matna  cane. 
liefer  li  to  one  or  two  points  in  the  qua! 
the  Cawnpur  farm  gur  and  the  Poona  gul.  Both  these  names 
apply  to  the  raw  sugar  obtained  by  boiling  down  the 
Juice  until  it  solidifies  ling.  The  cultivators  ap- 
parently endeavour  to  produce  as  great  a  weight  of  sugar 
as  possible  irrespective  of  purity-,  but  although  the  gur 
prepared  on  the  farms  was  all  passed  through  a  cloth  before 

being  boiled  down,  and  thai  Of  the  cultivators  contained 
much  dirt,  bits  ,,f  cane  and  earth,  still  judging  by  analysis, 
they  appear  to  be  of  about  equal  quality. 

The  cane-sugar  in  the  samples  ol  Poona  mir  was  higher 
than   in    thai    prepared  at   Cawnpur,  but  the  glucose  was 

highai    alSO,     whilst    the  moisture    and     ash     Were    both    leap 
When,  therefore,   it    Is  found  that   from   three  to   four  tune- 
as    much   raw   sugar  per   acre    is    produced   at    Pots 
Cawnpur.   it    i-    evident    that    this    result    must    he  of  more 
importance  than  the  composition  of  the  ,jnr.     Refined  BUgaf 

being  now    made  on  a  large   seal,-    in    the    iieighboin  I 

both  farms,  attention    is   drawn  to  the    amounts   of  glucose 

and  mineral  matters  as  affecting  the  suitability  of  the  raw 
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sugar  for  refinery  purposes.  The  smaller  amount  of  glucose 
and  higher  ash  in  the  Cawnpur  samples  over  those  from 
I'oona  may  he  referred  to  some  inherent  quality  of  the 
juice,  but  is  more  probably  due  to  the  fact  that  at  Cawnpur, 
a  mixture  of  potash  and  a  mucilaginous  substance  was  added 
to  the  juice  to  neutralise  acidity  and  prevent  inversion,  and 
to  precipitate  albuminoids.  As  it  is  the  soluble  ash  which 
refiners  consider  prevents  crystallisation  of  sugar,  it  may 
be  advantageous  to  add  caustic  lime,  or  carbonate  of  lime, 
instead  of  potash. 

When  the  cane  is  crushed  in  an  ordinary  mill,  only  a 
portion  of  the  juice,  and  therefore  of  the  sugar,  is  extracted. 
l!y  an  indirect  method,  it  was  estimated  that  at  Poona  from 
2  to  2'5  per  cent,  of  sugar  was  thus  lost,  and  at  Cawnpur 
no  less  than  5  per  cent.,  the  latter  representing  fully  two- 
fifths  of  the  total  sugar  in  the  caue.  This  must  not  be 
hastily  attributed  to  the  mills,  but  may  be  due  to  the  quality 
or  hardness  of  the  cane  itself;  and  if  this  should  prove  to  be 
the  case,  it  shows  the  desirability  of  growing  a  cane  from 
which  a  higher  proportion  of  juice  may  be  extracted.  From 
the  matna  cane  at  Cawnpur,  50  per  cent,  of  juice  was 
extracted,  whilst  no  less  than  G9  per  cent,  was  obtained  from 
pounda  cane  crushed  by  Sabbiah. 

The  sugar-cane  crop  is  generally  supposed  to  be  very 
exhausting  to  the  soil.  An  attempt  was  made  to  determine 
the  nitrogen  and  phosphoric  acid,  but  difficulty  was  ex- 
perienced in  getting  representative  samples.  Assuming 
40,0u0  lb.  of  cane  and  4,000  lb,  of  tops  per  acre  to  repre- 
sent the  Cawnpur  crop,  the  phosphoric  acid  was  about  24  11'. 
and  the  nitrogen  34  lb.  per  acre.  The  I'oona  crop,  with 
100,000  lb.  of  cane  and  14,000  lb.  of  tops,  gave  50  lb.  of 
phosphoric  acid  and  94  lb.  of  nitrogen  per  acre.  A  crop  of 
wheat  of  600  lb.  of  grain  per  acre  will  (including  the  straw) 
remove  about  6  lb.  of  phosphoric  acid  and  about  13  lb.  of 
nitrogen  per  acre. — L.  J.  de  \V. 

Sugar-Cane  and  Raw  Sugars,  Chemical  Composition  of. 
J.  VV.  Leather.  The  Agricult.  Ledger  (Govt,  of  India), 
Calcutta,  1896,  [19],  1—21. 

The  experiments  on  the  growth  of  sugar-cane  carried  out  at 
Poona,  Cawnpur,  Dumraon,  and  Burdwan  during  1895-96, 
lead  to  the  following  conclusions  : — 

(1.)  It  is  evident  that  the  juice  of  different  varieties  of 
cane  contain  very  different  proportions  of  sugar ;  further, 
that  this  proportion  of  sugar  is  not  materially  affected  in 
any  one  year  by  any  description  of  manure  or  its  amount. 
This  proportion  of  sugar  in  a  cane  may  be  affected  seriously 
by  a  change  of  climate. 

(2.)  The  proportion  of  glucose  (reducing  sugar)  in  the 
juice  of  different  varieties  varies  considerably  ;  this  propor- 
tion is  increased,  in  some  cases,  largely  during  the  boiling 
process ;  but  inversion  may  be  prevented  in  a  great 
measure  by  the  addition  of  lime.  It  is  also  probable  that 
cultivators  could  easily  be  taught  to  lime  their  juice,  if 
there  were  any  call  for  it. 

(3.)  During  the  boiling-down  process  there  is  a  loss  of 
about  10  per  cent,  of  the  sugar  present  in  the  juice,  most 
of  which  is  carried  away  in  the  scum.  This  sugar  need 
not,  however,  be  lost  in  the  economic  sense.  Cattle  may 
be  fed  with  it,  or  (as  at  Poona)  some  at  least  of  it  may  be 
recovered. 

(4.)  The  amount  of  juice,  and  consequently  of  sugar  also, 
which  remains  unexpressed  from  the  cane,  depends  on  the 
proportion  of  crude  fibre  in  the  cane.  Therefore,  it  is 
desirable  to  grow  varieties  of  cane  containing  a  low  propor- 
tion of  crude  fibre.  The  amount  of  sugar  remaining  in  the 
crushed  cane  may  be  as  much  as  nearly  one-half  that  in  the 
cane,  or  it  may  fall  to  as  low  a  proportion  as  one-fifth. 

(5.)  The  amounts  of  nitrogen  and  of  phosphoric  acid 
taken  up  per  acre  by  the  sugar-cane  crop  vary  from  some 
40  lb.  each  (or  less  in  poor  crops)  to  about  100  lb.  in 
such  heavy  crops  as  those  grown  at  Poona. — L.  J.  de  W. 

Sugar-Ca7te  and  Raw  Sugars,  Chemical  Composition  of. 
J.  W.  Leather.  The  Agricult.  Ledger  (Govt,  of  India), 
Calcutta,  1897,  [3],  1—35. 

The  experiments  on  the  growth  of  the  sugar-cane  at  the 
four  farms,  Poona,  Cawnpur,  Dumraon,  and  Burdwan,  were 
continued  during  1896-97, 


To  avoid  loss  of  sugar  in  the  scum,  it  is  desirable  to 
remove  this  scum  as  quickly  as  possible,  whilst  the  juiee  is 
dilute. 

The  amount  of  sugar  in  the  juice  of  fallen  canes  is 
smaller  than  that  in  standing  canes,  but  the  deficiency  is 
not  so  marked  as  in  the  case  of  canes  laid  by  rain.  When 
the  crops  grow  very  tall,  they  are  liable  to  fall  down 
considerably  unless  tied  up  with  the  dry  leaves,  a  method 
commonly  practised  in  the  Burdwan  district,  where  tying 
up  commences  when  the  crop  is  only  a  couple  of  feet  high. 
Canes,  even  when  14  to  16  feet  high,  will  remain  erect  if 
properly  supported  in  this  manner. 

Canes  transported  from  long  distances  gave,  iu  some 
eases,  much  lower  results  than  iu  their  original  districts, 
in  others  slightly  higher,  and  in  one  cise  the  yield  remained 
stationary.  A  second  year's  crop  shows  improvement  in 
some  cases,  in  others  none.  Where  heavy  manuring  had 
increased  the  quantity  of  juiee,  the  proportion  of  sugar  had 
fallen  very  seriously,  but  it  must  not  be  inferred  that  heavy 
manuring  is  to  be  deprecated  generally. 

The  amount  of  juice  from  the  top  end  of  the  cane  is  very 
much  less  than  that  from  the  main  portion  of  the  stem,  and 
the  amount  of  cane-sugar  and  of  total  sugar  is  also  much 
higher  iu  the  juice  of  the  main  pat.,  of  the  stem  than  in  that 
of  the  top,  but  the  amount  of  glucose  is  lower  in  the  former 
than  in  the  latter.  Assuming  that  just  as  good  a  crop  will 
be  obtained  from  planting  with  tops  only,  instead  of  cutting 
up  the  whole  cane,  and,  further,  that  cane  will  not  deteriorate 
by  being  thus  propagated,  it  will  be  evident  that  it  is  much 
more  economical  to  grow  from  tops  only. 

In  estimating  the  sugar  contained  in  the  juice  by  the 
hydrometer,  if  2-0  be  deducted  from  the  percentage  of 
sugar  calculated  from  the  density,  the  error  lies  between 
very  narrow  limits,  and  a  very  fairly  accurate  idea  would  be 
obtained  of  the  amount  of  sugar  present  in  the  juice  of  any 
variety  to  be  examined. 

In  some  localities  a  description  of  raw  sugar  is  made, 
which  consists  of  a  semi-liquid  mass  obtained  by  stopping 
the  boiling  process  a  little  sooner  than  is  the  case  when  hard 
gur  is  wanted.  It  is  transferred  from  the  boiling  pan  to  an 
earthen  vessel  and  allowed  to  cool  slowly,  when  a  consider- 
able amount  of  cane-sugar  crystallises  out.  At  Burdwan  this 
Bubstance  goes  by  the  name  of  gur,  but  at  Behea  it  is  called 
rab.  By  hand  centrifugals,  about  50  per  cent,  of  the  rab 
maybe  obtained  as  a  semi-refined  sugar  called  "  turbine- 
sugar,"  and  the  rest  is  boiled  down  to  gur. 

It  is  found  that  very  little  inversion  takes  place  during 
the  boiliug  process  if  nine-tenths  of  the  acidity  of  the  juice 
is  neutralised  with  lime,  litmus  paper  being  used  as 
indicator.  The  yellow  colour  of  the  caue  juice  itself,  when 
made  alkaline,  may  also  serve  as  indicator.  When,  how- 
ever, this  yellow  colour  becomes  apparent,  the  juice  is 
strongly  alkaline,  so  that  it  has  been  deemed  advisable  to 
only  add  lime  to  half  the  juice  until  it  became  yellow,  and 
then  to  add  the  other  half  to  render  it  all  acid  again.  If 
an  excess  of  lime  were  emploved,  the  resulting  gur  would  be 
black.— L.  J.  de  W. 

Sugar  Cane,  The  Lecithins  of.    E.  C.  Shorey.     J.  Amer. 

(hem.  Soc.  189S.  20,  [2],  113—118. 
After  the  precipitation  of  the  albuminoids  in  raw  cane- 
juice,  syrup,  or  molasses  by  copper  hydroxide,  phospho- 
tungstic  acid  added  to  the  nitrate  produces  a  precipitate, 
chocolate  in  colour,  flocculent.  and  easily  washed,  and 
invariably  containing  nitrogen.  To  determine  the  character 
of  this  nitrogenous  compound,  it  was  decomposed  by  digest- 
ing it  with  barium  hydroxide  or  carbonate,  or  milk  of  lime. 
Salts  of  a  fatty  acid  were  obtained,  and  in  order  to  isolate 
the  body  from  which  the  fatty  acids  were  evidently  formed 
by  decomposition,  the  following  method  was  adopted  : — The 
precipitate  produced  by  phosphotungstate  of  sodium  was 
nearly  dried  over  sulphuric  acid,  mixed  to  a  paste  with  dry 
sodium  carbonate,  and  extracted  with  90  per  cent,  alcohol, 
which  resulted  in  a  dark  red  solution.  The  alcohol  was 
removed  by  distilling  in  a  vacuum,  and  the  residue  taken  up 
with  a  small  quantity  of  water.  The  watery  solution 
was  agitated  several  times  with  ether.  After  evaporation 
of  the  ether  from  the  ethereal  solution,  there  was  left  a  light 
yellow,  translucent,  wax-like  solid,  which  appeared  to  be 
a  lecithin. 
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Sugar-cane  lecithin  was  proved  to  give  more  than  one 
faity  acid,  showing  it  to  be  a  mixture  of  several  lt:eithms. 
Tli.-*  alkaloid  resulting  from  the  decomposition  of  sugar-cane 
lecithin  was  I  a  mixture  of  bctalne  and  choline. 

The  ease  irith  which  lecithin  is  decomposed  has  suggi  Bfa  d 
one  | >i>i nt  of  interest  to  the  sugar  manufacturer.  The  grease 
found  in  the  lir.-t  cell  of  a  multiple  effect  i-,  o!  course, 
derived  from  the  oil  in  the  exhaust  steam,  hut  thai  in  the 
second  and  third  can  be  derived  only  from  the  boiling  juice. 
Ii  i-  no  doubt  derived  in  part  from  lata  and  wax  naturally 
occurring  in  t>iit  also,  no  doubt,  is  due  in  part  to 

the  decomposition  of  lecithin  and  the  carrying  over  of  the 
ids  with  the  steam.  The  decomposition  takes 
pi  ICC  iktwly  in  boiling  neutral  solution  ;  in  alkaline  solutions 
it  is  rery  rapid.     I.  .1.  de  W". 

Sugar-Cane  Amide,  Additional  Notes  on  the.    lv  C.  Shorey. 
.1.  Amir.  Chem.  8oc.  1898,  20,  [2],  133—137. 

Tut:  author  has  obtained  additional  proof  of  the  correctness 
of  the  conclusion  reached  in  a  former  paper  that  the  amide 
of  sugar  cane  is  amido-acetic  acid  and  not  asparagtn. 

A  much  more  satisfactory  and  conclusive  test  of  the 
lei  ol  the  sugar  cane  amide  is  the  formation  of  hip 
puric  iieid  from  it  and  benzoic  acid  on  heating  in  a  -  aled 
tut..-  at  160"  I  .  for  ten  or  twelve  hours,  or  more  simply  by 
the  action  of  benioyl  chloride  on  the  amide.  This  reaction 
promises  a  simple  and  reliable  method  for  its  estimation. 

— L.  J.  de  W. 


Glucose,  Turbidity  in  Stank.    Ii.  Saare.     Zeii-.  ftir 
Spiritusind.  1898,  21,  [9],  79—80. 

I>i  mito  the  preparation  of  glucose  from  starch,  as  well  as 
in  the  finished  syrup  ("  St&rke-syrup  "),  there  appears  at 
times  a  turbiditj  which  seriously  impairs  its  quality,  or 
-  reworking,  with  incidental  increase  ot  cost  on 
the  finished  product  in  bnelit  condition. 

An  insufficient  conversion  of  the  starch,  as  also  when  it 
is  under-boiled,  causes  the  juice  to  remain  dull  or  bluish  ; 
it  thel  "let  colour  with  iodine  solution. 

When  over-boiled,  to.>  much  dextrose  is  formed,  and  the 
dextrin  present  is  insufficient  to  prevent  its  crystallisation  ; 
it  therefore  appears  as  -peeks,  and  on  shock  or  agitation 
the  syrup  i-  apt  to  become  solid. 

When  sulphuric  acid  is  used,  crystals  of  sulphate  of  lime 

rite  iii  the  syrup  if  it  is  iusulliei.'iitly  concentrated 

in  the  fir-i    stage.      In  this    case  it    should    be    thickened  to 

.11    or  88"  I!.,  and  filtered  as  hot  as  possible.      The  finished 

syrup  should  be  diluted  tad  returned  to  the  liquor. 

One  case  is  recorded  (ibid,  1884,  711)  where  a  turbidity 
was  due  to  sulphate  of  lead,  possibly  derived  from  the  sul- 
phuric acid  uaed  for  conversion. 

rse  syrups  have  frequentlj  been  received  which  are 
dull  from  sep. ii, in. .n  of  phosphate  of  iron.     1'ull  syrup  con- 

tai I  0*054  per  cent,  of  phosphate  of  iron;  clear  syrup 

showed  only  traces  ot  ■  maxitnu f  0*006  per  cent 

I  Ul.      \.  M     line    SyrUp,   allU. 'St    free    t  ><i'll    J>ll<  '-['liati-    "f    iroll, 

showed,  however,  0*0118  pei  cent  of  oxide  of  iron  in  some 
other  combin 

In  isolated  cases,  syrups  have  been  found  dnll  from  the 
presence  of  organisms  which  must  have  found  then  way  in 

during    cooling,  or    from    the  casks.      In  one  striking    i 

the  syrup,  oontaining  about  water,  showed 

hml'liiiL'  yeas)  cells.     The  percentage  of  sugar  was  about  to 

it. —  L.  J.  de  \\ 

Phosphates,  Estimation  of  the  u  Citrate~tolubU  "  Phos- 
pAorii  Acid.  tt.  Boucher.  Chem.  Zeit  1898,  22, 
[21],  'Ji'l. 

So  *md\  i  .Will.,  poet    180. 

Glucose,  Quantiiaiivt    I  of,     I     PflQger      111 

\i.l'  69,  898  ■  '  bem,  Centr.  189     |  120. 

s. .  #/•••/.  i  Will.,  paat  88  I, 


XVII.-BREWIN0.  WINES.  SPIRITS.  Etc. 

Bavarian   Beer,  Rendu*  and  Sediment,  Filtering.     <;.  11. 
Allgem.  Anxcig.  fur  Brauereien,  14,  [5],  l 

Is  consequence  of  the  thicker  character  of  Bavarian  aud 
brown  beers,  due  to  the  higher  kilning  of  the  malt,  they 
ate  more  difficult  to  filler  than  paler  beers,  and  though  this 
difficult!  is  less  apparent  in  the  hot  wort  passing  through 
the  grains,  it  becomes  inconvenient  in  the  recovery  of  the 
wort  retained  by  the  sediment  and  cooler-sludge,  the  liquid 
setting  to  a  jelly  in  the  filter  bags  on  cooling,  and  thus 
resulting  in  a  loss  of  the  nnfilterable  wort.  This  difficulty 
can,  however,  be  surmounted  by  the  aid  of  suitable  filter 
presses,  the  whole  of  the  contained  wort  being  quickly 
expressed  without  risk  of  souring  or  infection  bv  c\ 
to  the  air.— (.'.  S. 

Diastolic  Ferments,  Influenct  of  Heating  on.    A.  Pngliese. 

l'fluger's   Arch.   69,    115  —  13!  ;    Chem.    Centr.    1898,  1 
[4],  ! 

DlaSTATlC  ferments  of  different  origin,  as  ptyalin  and 
diastase,  are  not  identical,  as  different  temperatures  have 
been  observed  as  optima  of  their  activity.  It  is  shown  also 
that  the  activity  of  the  ferments,  and  especially  their 
behaviour  towards  the  influence  of  temperature,  depends 
verj  largely  on  the  concentration,  reaction,  and  salt-  and 
albumin-content  of  the  solutions.  Thus  the  optimum  of 
activity  of  one  Ferment  is  sometimes  higher,  sometime- 
lower  than  that  t  f  the  other,  according  to  the  concentration 
of  the  solution.  Toluene  does  not  injure  the  action  of  tin- 
ferment  of  the  saliva  at  all,  hut  thymol  does,  proportionally 
to  the  dilution.  —A.  8. 

II'imij  [" Boiled""],  Some  Analyse*  of.  O.  Paris,  /.cits, 
f.  L'utcrsuchung.  d.  Nahr.-  u.  (lenussmittcl,  1898,  3, 
164—167. 

.  .-ailed  boiled  wine-  (villi  cotti)  are  those  obtained 
by  fermenting  grape  juice  which  has  been  evaporated  i" 

half  it-  volume,  and  to  which  a  little  fresh  must  has  been 
added.  A  tabular  statement  of  the  rc-ults  obtained  from 
theaualyse-  of  1 1  of  the-.-  wine-  is  given  in  the  original 
paper. 

Duly  two  of  the  samples  gave  more  than  0*2  per  cent,  of 
volatile    acids,    whilst    all    contained     more    levulose    than 

dextrose.    The  proportion  between  the  sugar-free  extract 

and  the  ash   was  not   the   same   in    the  different   sn 
None  of   the    samples   contained  free   tartaric   acid,  and  the 

amount  of  sulphates  (as  potassium  sulphate)  was  lass  than 
0*2  ;.r  cent.  The  proportion  of  glycerin  to  alcohol  (by 
weight)  varied  between  6*8  and   13*9.    The  quantity  of 

phosphoric  acid  ill  the  wine-  was  0*086  to  0*198  pet  cent., 
and  of  ferric  oxide  from  0*00236  t"  0*0071  I  per  cent. 

—  \V.  P.  s. 

II  i/i.   Fermentation.    C.  Boettinger.     Chem.  Zeit  1896, 
22,  [16],  188—189. 

Tut  author  has  made  experiments  on  the  Fennel  t.itiou  of 
grape  juice  on  the  small  -.ale,  the  er.il.es  use I  having  been 
damaged  by  birds  and  insects  in  the  tirst  experiment-,  left 
in  a  heap  for  -ome  days  in  the  second,  and  plucked  in  very- 
unripe    condition    in    the    third        After    4.1    and    1  ti    days 

respectively,  the  fermentation  in  the  Bret  two  flask-  had 
practically  censed,  the  amount  of  alcohol  being  about  c  per 
cent.  There  "a-  still  present  a  considerable  quantity  of 
reducing  sugars  (0*  153  and  0*  189  gnu.  per  100  C.C.),  and 
this  raised  tin-  question  of  the  cause  of  the  cessation  of 
fermentation,  and  whether  what  is  known  a-  "after  term,  illa- 
tion "  is  accompanied  by  the  decomposition  of  the  products 
of  the  first  fermentation.  With  the  object  of  possibly 
throwing    light    upon     these    points,    sugar    wa-    added    ill 

proportions  in  accordance  with  Pasteur's  rule  with 
to  the   yield  of  alcohol.     After  the   addition,  the   extract! 
showed  an  increase  of  1*9144, 8*6194,  and  8*8250  grms. 
lively.     Wine  yeast  «  and,  after  15  days, 

when  the  fermentation  had  again  ceased,  it  was  found  that 
the  following  quantities  of  extract  had  been  fermented  i 
|*S09,  8*4514,  an  1  4*814  grms  —amounts  closely  corre- 
sponding with  the  quantities  added,  except   in  the  case  of 
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tbe  third  flask,  in  which  the  fermentation  had  not  ceased 
before  the  addition  of  the  sugar.  In  each  ease  the  total 
acidity  had  decreased  by  <>•(>.!  to  0*1  grm.  per  100  c.c, 
and  the  phosphoric  acid  in  the  first  and  second  flask  by 
about  0-OL  gnu.  A  subsequent  examination,  11  days  later, 
of  the  wine  in  the  second  flask,  on  which  a  mould  had 
formed,  showed  a  further  decrease  in  the  total  acidity  and 
phosphoric  acid,  as  also  in  the  amount  of  extract,  ash,  and 
alcohol.  This  the  author  attributed  to  the  action  of  the 
mould.  The  wine  in  flasks  1  and  3  was  again  examined 
after  22  days,  during  which  "after-fermentation"  had  been 
slowly  proceeding,  and  showed  a  decrease  both  in  the 
extract  and  the  ash,  the  relative  proportions  of  each  being 
almost  as  before.  After  another  three  weeks,  the  wine  had 
begun  to  clear,  the  yeast  falling,  and  on  examination 
showed  a  further  considerable  decrease  in  the  total  acidity, 
and  a  slight  decrease  in  the  extract,  ash,  and  phosphoric 
acid.— C.  A.  M. 

Spirit  from  Cellulose  and  Wood.     V,.  Siuiousen.     Zeits. 
fiir  angew.  Chem.  1898,  [9],  1-95—196. 

The  author  gives  the  following  list  of  references  to  this 
subject  in  scientific  literature : — Ann.  de  Chini.  Phys.  12 
(1819),  172;  Dingier,  1  (1820),  312  ;  25  (1827),  81 ;  134, 
219  and  316;  136,  187  ;  Annales  Mensuelles,  April,  In:;  ; 
Erdmanu  J.,  5  (.1835),  217—228;  Comptes  Bend.  1854; 
Repert.of  Pat.  Invention  (1855),  436  ;  Dingier,  138  (1855), 
79,  80,  and  426  ;  151  (1859),  394  ;  181  (1866),  233  ;  185 
(1867),  308;  273,  276;  287,  '•'!  ;  Wagner  J.  (1855),  200 
and  220  ;  I  1S5S),  225  and  242  ;  (1859),  40  and  401  ;  Zeits. 
f.  Spirit.  18B3  [7];  Lindsay,  Inaug.  Dissertation,  1891; 
Muspratt,  Techn.  Chem.,  4th  Ed.  I.  601.  He  considers 
that  the  literature  contains  many  inaccurate  and  impossible 
statements,  and  that  it  is  extremely  defective.  Thus,  for 
example,  there  is  no  record  of  any  systematic  investigation 
as  to  the  effect  of  variations  in  the  factors,  such  as  amount 
of  water,  pressure,  amount  of  acid,  and  time,  in  high  pres- 
sure inversion  ;  nor  are  there  any  comparative  experiments 
on  the  inversion  of  cellulose  and  wood.  That  these  investi- 
gations may  have  been  made  ami  their  results  kept  secret 
is  not  impossible,  since  factories  have  been  established;  but 
such  researches  could  hardly  have  dealt  with  high- 
pressure  inversion,  which  has  only  been  practically  carried 
out  on  a  large  scale  within  the  last  20  years.  Yet  the 
manufacture  of  spirit  from  cellulose  material  by  means  of 
inversion  under  such  unfavourable  conditions  as  that  over 
Kid  per  cent,  of  sulphuric  acid  was  required  for  the  dry 
wood  and  a  corresponding  quantity  of  calcium  carbonate 
(and  taking  into  account  the  high  price  of  the  materials 
at  that  time  and  the  length  oi  time  required  for  the  process), 
seems  to  point  to  the  fact  that  the  inversion  of  wood  will  be 
the  method  of  the  future,  if  only  a  satisfactory  process  can 
he  found. 

It  is  highly  probable  that  the  time  required  for  the 
inversion  of  cellulose  could  be  considerably  shortened  by 
use  of  the  modern  high-pressure  boiler,  if  the  right  con- 
ditions were  present,  and  that  a  considerable  yield  of  sugar 
might  be  obtained  from  sawdust,  concurrently  with  its 
manufacture  from  potatoes — a  material  50  times  more 
expensive  than  sawdust.  At  the  same  time  it  must  be 
remembered  that  sawdust  is  about  seven  times  as  bulky 
as  potatoes.  The  amount  of  water  in  potatoes  (about 
75  per  cent.)  is  a  drawback  to  their  employment,  although 
the  starch  is  easily  converted,  and  a  comparison  of  the 
composition  of  the  potato  with  that  of  ordinary  wood,  such 
as  pine  and  fir,  shows  that  the  latter  would  be  far  preferable 
as  a  raw  material,  provided  that  the  cellulose  and  lignin 
(together  about  83-3  per  cent.)  could  be  converted  into 
sugar.  But  it  is  not  known  yet  whether  the  exterior 
envelope  (lignin)  is  capable  of  inversion,  or  to  what 
extent  the  cellulose  can  be  inverted. 

With  the  object  of  throwing  light  upon  these  points,  the 
author  has  made  systematic  experiments  with  cellulose 
(sulphite  cellulose)  and  wood  (sawdust),  taking  uniformly 
40  grms.  of  the  former  and  100  grms.  of  the  latter.  The 
inversions  were  made  in  an  ordinary  Mueneke  autoclave, 
in  which  the  effects  of  direct  heating  by  fire  are  obviated, 
and  the  time  was  reckoned  from  the  moment  when  the 
desired  pressure  was  attained.     When  cold,  the  mass  was 


pressed,  washed  with  water,  and  the  solution  titrated  with 
Fehling's  solution.  The  liquids  obtained,  were  yellow  to 
brown,  and  had  a  pleasant  odour,  recalling  that  of  vanillin 
in  the  case  of  cellulose,  whilst  a  smell  of  furfural  was 
noticeable  in  the  product  obtained  from  wood,  especially 
when  the  pressure  had  been  high.  As  a  rule,  precipitate- 
formed  in  the  filtered  solutions  after  standing  for  some 
time,  and  in  some  cases  where  the  liquid  became  quite  turbid 
in  a  few  minutes.  On  adding  soda,  the  solutions  became 
nearly  black,  the  original  yellow  colour  being  restored  by 
acids.  It  was  observed  that  the  liquid  obtained  from  sul- 
phite cellulose  gave  a  flocculent  precipitate  on  adding 
concentrated  hydrochloric  acid,  but  that  this  did  not  take 
place  when  filter-paper  had  been  used  as  the  raw  material. 

— C.  A.  M. 


Wine,  Estimation  of  Potassium   Bitartrate  in. 

de    la    Source.       Rev.    intern,    falsifie.    10, 
Centr.  1898,1,  [2],  149. 

See  under  XXIII.,  page  385. 


L.  Magnier 
195  ;    Chem. 


Methyl  Alcohol,  Determination  /',  in  Mixtures  with 
Klii ill  Aloohol.  A.  Lam.  Zeits.  f.  angew.  Chem.  1898, 
[6],  125. 

See  tinder  XXIII.,  page  385. 

XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

Jamaica  Gingi  r.     F.  li.  Kilmer.     Chem.  and  Druggist, 
1898,  52,  [932],  352.     From  Amer.  J.  Pharm. 

The  ginger  harvest  is  from  March  to  January,  and  as  soon 
as  the  stalk  withers  and  the  bloom  has  departed,  the 
rhizomes  are  twisted  out  of  the  ground  with  a  fork,  the  soil 
and  fibrous  roots  removed,  and  the  root  stalks  thrown  into 
water  ready  for  peeling.  The  peeling  is  mostly  done  by 
experts  by  the  aid  of  a  knife,  peeling  machinery  having 
proved  unsuccessful.  The  peeling  has  to  be  done  very 
carefully,  as,  under  the  outer  striated  skin,  ace  numerous 
layers  of  thin-walled  cork  cells,  the  oil  contained  in  which 
is,  in  fresh  specimens,  very  pungent,  exceedingly  aromatic, 
and  almost  colourless.  This  corky  layer  contains  the 
greatest  amount  of  oil  and  resin  cells,  and  thus  the  deeper 
the  peeling  is  made,  so  much  more  of  these  substances  are 
carried  away  with  the  epidermis.  After  peeling,  the  roots 
are  thrown  into  water  and  washed,  the  water  used  being  as 
pure  as  possible.  If  lime  juice  be  used  in  the  wash-water,  a 
whiter  product  is  obtained,  but  the  saccharine  matter  and 
pectose  contained  in  the  lime  juice  prevent  drying,  and 
mildew  follows.  The  rhizomes  are  finally  dried  for  6 — 8 
days  in  the  sun.  The  amount  of  ginger  exported  from 
Jamaica  during  the  past  10  year-  was  as  follows,  half  of 
the  total  amount  going  to  the  United  States: — 


Lb. 

Lb. 

lss? 1,121,827 

1892 

....     1- 

tsss 1,141,877 

1893 

....     1,526,88-t 

lss;i 1,002.653 

1890  (half  year)      554,193 
1891 1,219,197 

1896 

1,960,609 

— A.  S. 

Butter,  Glucose  in.  C.  A.  Crampton.  J.  Amer.  Chem. 
Soc.  1898,20,  [3],  201-206. 
It  is  stated  that  for  the  purpose  of  preserving  butter  for 
export  to  tropical  countries,  the  manufacturers,  especially 
in  France,  have  found  glucose  the  most  satisfactory  agent, 
when  used  in  conjunction  with  a  large  amount  of  common 
salt. 

The  figures  obtained  by  the  analysis  of  three  samples 
of  such  butter  are  given  on  the  next  page. 

Butter  No.  2,443  was  condemned  by  the  customs  authori- 
ties, on  account  of  the  Beichert  figure  (25-4)  being  con- 
sidered too  low,  but  the  presence  of  glucose  was  not 
detected. 

The  author  examined  a  sample  of  glucose  as  used  by  the 
makers,  and  found  it  to  consist  of  the  ordinary  syrup  known 

p 
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nfecti r'-  glucose";  it  contained  16-5] 

(if  water,  an  J  gave  [a]„  =  119*8. 




N  , -j.i:il. 
Butt 
from  I  S. 
Brazil. 

v    -jus. 

Batter  sent 

in  Brazil 

iitiil  returned 

i    5. 

N.i.  -J.toi. 

'  In 
loupe. 

Water 

<  •.■!— -in  1  N 

Ash 

rr.i 
7-00 
7i-18 
S'M 

18-03 

•■IN', 

B*18 

<;•  -  i-.T 

1-15 

21*80 
0*81 

16*  i-J 

Pal 

Qluooac  (b»  dil 

51*15 
10*03 

IOU'00 

100*00 

100*00 

For  b  direcl  test,  10  arm*,  of  the  butter  aw  extracted 
with  successive  portions  of  hoi  water,  and  the  solution  made 

up  in  -j r, 1 1  c.c.     Any  considerable    roductii f   l'ehling's 

solution   bj    ibis   liquid   would   poinl    to   the  presence   of 
glucose  or  sugar — C  A.  M. 

Sesame  Oil  in  Butter  and  Margarine,  Detection  <</",  in 
(/..  Pretence  of  Artificial  Colouring  Matters.  C.  A. 
Neufeld.  Z.its.  f.  rjntersuchnng  d.  Nahr.  u.  Genuss- 
mittel,  1898,  3,  156. 

See  under  XXII I.,  page  381. 

Coffee,  Artificial  Colouring  of,  and  Means  for  Us  Detec- 
tion. Q.Morpnrgo.  L'Orosi,  897  j  Chem.  Centr.  L898, 
1,[7],  178. 

Set  under  XXIII.,  page  :i81. 

Starch,  .vc.,  in  Chocolate,  Detection  "/'.  '■•  Possetto. 
Qiorn.  Farm.  China.  48,  ■>■■  Chem.  Centr.   1898,1,  [6], 

118. 

>', ,  under  XX1I1.,  page  881. 


PATENTS. 

Alimentary  Substances  and  Beverages,  Impts.  in  mid 
relating  to  tht  Treatment  <>/.  .1.  Hogarth,  Kirkcaldy, 
Pifeshire.     Bng.  Pat  1695,  Feb.  22,  1897, 

'I'm  claims  are  for  processes  in  which  grain,  flour,  fermented 
or  fermentable  liquors  are  subjected  to  the  action  of 
electricity. 

In   the   Case   Of  grain   or   flour,    III.-    substane. 
between  plates  or  wires  electrified  with  "Tesla"  currents, 
the  current  passing  across  the  material  from  one   plate  to 
the  other.     Othi  currents   maj  be  used  instead  of 

the  above,  or  the  grain  may  be  subjected  to  the  rays  of 
incandescenl  lamps,  In  applying  the  process  tu  liquors, 
the  paii  mi.-  uses  the  Bontgen  rays,  bo)  "  Tesla  "  or  other 
currents  maj  be  used    -W.  P,  B. 

/'  .   .  nation  qj  of  Food,  J  in  tht .  and  m 

Compositions  /«/■  Same.     E.  May  ami  B.Etthne,  Vienna. 
Bng.  Pat  7884,  March  22, 

the  preservation  of  animal 

tuffs  b;  coating  the  same  with  n   solution  of  sodium 

hensoete,  hydrol  roerin),  tartaric  acid, 

and  sodium    bisnlphate   In   ■  mixture   of  water,  glycerin, 

methyl  alcohol,  and  ethyl  alcohol.— W.  P,  8, 

Prestruativi    '/  P    Itcting  Food  Substances,  and 

Preparing  the  Sami  ;  Impts.  in.     1     Ma] 

and  I'..  Kiiliin-,  \  lanna.     Bng.  Pat,  788S,  March  9 

I'm ■'  "Mi  r,  Kc,  are  dipped 

in  a  solution    oo  .  if    half    a   litre  eai  b  of  mi  thi  I 

..]  an- 1  ethyl  alcohol,  alu.ni  a  quartet  of  a  litre  iif 
glycerin,  and  10  gnus,  of  t  Buorioc  compound  (ammonium 
fluoride)  or  other  anti-.pt  1 1„  ,,,,  ;lT 

nr  other  article  to  be  preserved  is  then  «  ripped  in  the  paper 
or  cloth  -'.  impregnated. —  W.  P.  8. 


Diastasii  Preparation  to  be  employed  in  tht  Manufacture 

oj    Bread  and  other  Foods  and  Bouerages,  and  to  he 

•     an   Aid  t.<  Digestion;     In   Improved.     II.  .1.  li. 

M  ill-,    London.      Prom    A,    Dalmote,    i'pres,    Belgium. 

Eng.  Pat.  B080,  March  29,  1897. 

Tiik  preparation   is  a  wort  of  andried   mult  ohtaineil   by 

crusliiiiLT  the  mall   with   water,  allowing   the   milky  fluid  to 

saccharify,  and  filter-pressing.     The  resulting  wort  is  cooled, 

again  filtered,  saturated  with  carbonic  acid  gas,  and  stored 

in  hermetically  closed  bottles  or  vessels. — \V.  P.  S. 

Sterilising  Milk  and  other  Liquids  or  Subsl  met  t,  Improved 
Means  applicable  for  Use  in.  K.  G.  bTaah,  I.uean, 
Ireland.    Kng.  Pat  8977,  April  8,  1897. 

Tin.  Liquid  to  be  sterilised  i-  put  into  bottles,  which  are 
ad  with  corks  having  a  V-shaped  notch  at  their  lower 
ends.  The  corks  are  forced  a  sufficient  distance  into  the 
neck  of  the  bottle,  so  that  the  top  of  the  notch  is  just  above 
the  lip  of  the  bottle,  thus  forming  a  narrow  vent  for  the 
escape  of  gases.  The  bottles  are  then  placed  in  a  steam- 
tight  chamber,  and  an  iron  plate  in  the  same  i»  viewed 
down  until  it  rests  just  above  the  coik:;.  Steam  is  admitted, 
and  when  the  sterilisation  is  complete,  the  iron  plate  is 
screwed  down,  and  thus  forces  the  corks  completely  in. 
Other  dr\i.'.  -  may  iie  used  instead  of  the  above-mentioned 
notch,  such  a-  a  small  tube  by  the  side  of  the  ™rt.  which  is 
removed  before  the  cort  is  driven  home,  or  a  hole  in  the 
neck  of  the  bottle,  which  is  closed  when  the  cork  is  forced 
in.  The  patentee  also  claims  a  process  for  heating  the 
milk  before  sterilisation,  to  remove  bad  odour*       \V.  IV  v. 

Kola-Nut  in  ilw  Preparation  of  a   Mixture  mutable  for 

Beverages}  Impts.  in  mid  relating  to  the  Treatment  of. 

( '.  Jnnge,   London,      From   1'.    Amos,    Rorseliach-am- 

Bodensec,  Switzerland.     Ian;.  Pat.  19,516,  Aug. 84, 1897. 

At  '  OBDINQ  to  this    invention,  the   disintegrated  kola-nut  is 

mixed  with  one-tenth  of  it-   weight  of  syrup,  to  coat  the 

particles,  and  then  slightly  roasted.    Crushed  malt  is  now 

added.     The  object  of  the  invention  is  to  render  the  mixture 

of  malt  and  kola-nut  suitable  for  transportation.     The  malt 

.. i\cs  colour  to  the  beverage  and   prevents  over-roasting  of 

the  nut.— W.  P.  S. 


(B.)— SAXlTATIt  IN  ;    WATER  l'UKIFIl'ATIi  >N. 

Manchester  Sewagt   Disposal.     Chem.  Trade  .1., 
April  9,  1898,  254. 

Tht  Davyhulme  Experiments. 

In  accordance  with  the  directions  from  the  Riven 
Committee  of  the  Corporation,  Mr.  ('.  .1.  Fowl,!  (the 
Committee's  chemist)  lias  pi  ipared  a  brief  report  de- 
scribing the  small  experimental  filter-  at  Davyhulme,  and 
snmmai  ising  the  results  obtained  during  the  last  18  months. 
Having  given  details  of  the  structure  ami  mode  of  working 
of  the  different  classes  of  filters.  Mr.  Fowler  says  that  the 
two  ooke  and  cinder  filters,  allowing  for  Sunday's  rest,  arc 
mm  dealing  with  the  effluent  at  the  rate  of  677,000 

per  acre  a  day  ;  the  coal  filter  is  .Idling  with  the  effluent 
at  tin-  ran  0  galls,  pel  acre  a  day,  and  the  burnt 

clay  lillcr  at  the  rat.  of  B87.000  galls,  per  acre  I  day.  As 
exhibiting  the  work  done  by  the  liltcrs  in  converting  the 
tank  effluent  into  harmless  products, 
he  presents  the  following  table  showing  the  average  result 
of  dailj   analysed  during  the  period  from  January  6th  to 

May  13th,  1  s ;» 7  :  — 
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The  results  of  the  incubator  tost  are  also  set  out  iu  detail. 
It  is  concluded  on  the  data  supplied  that  the  most  suitable 
filtering  material  for  artificial  filters  is  furnace  cinders 

Comparison  on  Fillers. 

Good  results,  it  is  added,  can  also  be  obtained  from  coal, 
and  the  material  might  he  burned  in  case  of  renewal  of 
the  filter  beds,  but  "  experience  has  shown  that  it  is  rather 
more  difficult  to  keep  the  filtrate  non-putrefaetive  and  the 
surface  from  clogging  in  the  case  of  a  coal-filter  of  a 
comparatively  small  capacity,  such  as  that  at  Davyhulme. 
A  coal  filter  of  greater  openness  does  not  appear  to  he  likely 
to  offer  much  advantage  over  burnt  clay,  the  results  from 
which,  however,  are  not  altogether  satisfactory."  With 
regard  to  the  capacity  of  filters,  Mr.  Fowler  reports  that 
there  is  no  doubt  the  insoluble  inorganic  matter  in  the  tank 
effluent  must  gradually  accumulate  in  the  filters,  and  in 
time  cause  a  loss  of  capacity,  but  this  loss  of  capacity  does 
not  continue  at  the  same  rate  after  the  first  year's  working. 
The  life  of  a  biological  filter  would  be  increased  by  the  use 
of  a  preliminary  roughing  filter.  Whether  the  first  cost 
and  subsequent  maintenance  of  this  would  entail  greater 
expense  than  the  occasional  renewing  of  the  material  of 
the  final  filter  i-'  a  matter  to  he  determined.  The  clogging 
takes  place  to  the  greatest  extent  on  the  surface,  at  the  edge 
of  the  filters.  If  this  becomes  excessive,  occasional  rest  and 
a  turmn"-  over  of  the  clogged  portions  of  the  surface,  so  as 
freely  to  expose  them  to  the  air,  enables  the  filter  to  work 
satisfactorily  again.  It  is  possible  that  in  a  larger  area 
the  clogging  would  be  relatively  less,  the  greater  part  still 
tukin"  place  at  the  sides,  and  leaving  a  large  free  spin,'  in 
the  centre.     This  can  only  be  determined  by  experiment, 

Regarding  the  chemical  activity  of  filters,  it  is  stated  thai 
"  the  fact  that  the  albuminoid  ammonia  figure  for  the  cinder 
filter,  which  is  the  most  satisfactory  in  its  working,  is 
slightly  less  now  than  at  a  corresponding  period  of  1896, 
shows  that  the  chemical  efficiency  of  this  filter  is  unimpaired. 
( hving  to  the  presence  of  oxidisable  manufacturing  refuse 
in  the  sewage,  the  figures  for  oxygen  absorption  are  some- 
what above  the  Mersey  and  Irwell  Joint  Committee's  limit, 
but  the  incubator  test  shows  that  very  little  sewage 
impurity  is  present  in  the  filtrate  from  the  cinder  filter." 
Mr.  Fowler,  in  conclusion,  says  :  "  While  it  cannot  be 
guaranteed  that  under  no  circumstances  will  a  filtrate  be 
obtained  which  is  above  the  Joint  Committee's  numerical 
standard,  yet,  with  very  few  exceptions,  it  has  been  shown 
that  a  filtrate  which  is  incapable  of  undergoing  putrefactive 
change  can  be  constantly  obtained  from  the  cinder  filter. 
With  increased  knowledge  of  the  conditions  of  successful 
filtration  of  such  a  tank  effluent  as  is  produced  in  Man- 
chester, it  is  likely  that  even  more  satisfactory  results,  both 
as  to  quantity  filtered  and  quality  of  the  filtrate  obtained, 
may  be  looked  for  in  the  future." 

PATENTS. 

Sewage,   Impts.   in  and    connected   with    Apparattts    for 

treating.     P.  S.  Hyslop,  Walmer,  Kent.     Eng.  Pat.  914, 
Jan.  13,  1897. 

Tin:  sewage  is  led  into  a  receiving  and  settling  tank  pro- 
vided with  a  loose  cover  sealed  by  water,  and  flows  thence, 
through  heat -exchanging  casings,  iu  which  it  cools,  and  is 
itself  heated  by  liquid,  previously  operated  upon,  to 
sterilisers,  described  in  Eng.  Pat.  6182  of  1896,  in  which  it 
is  sterilised  by  heat.  From  the  sterilisers  the  hot  liquid 
passes  into  a  central  receiving  tank,  back  though  the  above- 
mentioned  heat-exchanging  casings,  where  it  is  cooled, 
then  through  passages  under  a  sludge-drying  platform  into 
a  settling  tank,  and  lastly  through  filters.  The  foul  gases 
are  treated  for  the  recovery  of  ammonia  and  other  products 
of  value,  and  are  then  burnt. — L.  A. 

Sewage  and  Polluted  Water,  Impts.  in  the  Purification  of, 
and  in  Apparatus  therefor.  F.  P.  Candy,  Uowdon, 
Cheshire.     Eng.  Pat.  4040,  Feb.  15,  1897. 

Upward-How  precipitation  tanks  are  divided  into  compart- 
ments by  means  of  partitions  extending  above  the  level 
of  the  water,  but  not  to  the  bottom  of  the  tank.  The 
sewage,  flowing  into  a  central   compartment,  escapes  under 


the  partition  walls  into  the  other  compartments,  whence  it  is 
drawn  off;  a  more  distributed  flow  is  thus  secured. 

Filtration  is  conducted  through  a  series  of  filters  at 
different  levels,  the  flow  of  sewage  from  one  filter  to  another 
being  provided  for  automatically  allowing  intervals  for  the 
aeration  of  each  filter. — L.  A. 

(C.)— DISINFECTANTS. 
Phenol  Alcohols,  Antiseptic  Properties  of  the.     (J.   Cohn. 
Zeits.  fur  Hyg.   26,  377—383  ;  Chem.   Centr.  1898,  1, 

[6],  397. 

The  growth  of  cholera  bacteria  and  of  Staphylococcus 
pyogenes  aur.  iu  nutritions  cultures,  was  prevented  by  the 
addition    of  0"1   per   cent,    and   2    per   cent,    of  saligenin 

respectively.  Cholera  bacteria  were  destroyed  in,  at  the 
most,  3  hours,  by  a  0'  75  per  cent,  saligenin  solution,  and  in 
30  minutes  by  a  2  per  cent,  solution  ;  for  the  destruction  of 
the  pyogenes,  a  24  hours'  action  of  2  per  cent,  saligenin 
solution  was  necessary,  whilst  a  3  hours'  treatment  had  no 
effect  at  all.  Diphtheria  bacilli  offer  little  more  resistance 
towards  saUgenin  than  cholera  bacteria  do. 

Fugenoform  is  the  sodium  salt  :ff  the  eugenol-carbinol, 
which  melts  at  39°  C.  It  occurs  in  colourless  laminae, 
melting  at  160°  C,  is  soluble  in  water,  slightly  soluble  in 
alcohol,  insoluble  in  ether,  and  is  decomposed  by  acids, 
even  by  COs>  with  separation  of  the  free  phenol,  the 
compound  has  a  faintly  bitter  taste,  is  not  caustic,  but 
exerts  a  local  anaesthetic  action.  It  is  superior  to  saligenin  as 
an  antiseptic.  It  arrests  the  development  of  cholera  bacteria 
when  in  a  dilution  of  between  1  in  500 and  1  in  1,000,  and 
effects  the  destruction  of  the  same  in  :;  hours  with  a  dilution 
of  1  in  500.  The  development  of  pyogenes  is  arrested 
with  a  dilution  of  1  iu  500,  and  complete  destruction  is 
effected  after  24  hours  with  a  dilution  of  1  in  50,  Towards 
diphtheria  bacilli,  eugenoform  acts  similarly  to  saligenin.  It 
is  probable  that  the  free  eugeuol  alcohol  would  act  still 
more  energetically. — A.  S. 

Formaldehyde  as  a  Disinfectant,  Examination  of.  K.  Wal- 
ter. Zeits.  fiir  Hyg.  26,  454  —  475;  Chem.  Centr.  1898, 
1,  [6],  396. 

In  previous  experiments  (Chem.  Centr.  1S96,  2,  1191  it 
was  shown  that  formaldehyde  acts  efficiently  as  a  disinfec- 
tant with  regard  to  germs  superficially  situated,  but  that  it 
is  not  able  to  penetrate  the  ohject  to  he  disinfected. 
Experiments  with  Rosenberg's  "  Holzin "  (35  per  cent, 
formaldehyde  solution  in  alcohol,  with  5  per  cent,  of 
menthol  to  prevent  formation  of  methylal )  gave  results  no 
better  than  those  obtained  with  other  preparations;  poly- 
merisation of  the  aldehyde  was  not  prevented,  and  the 
method,  at  present,  is  very  expensive. 

Having  regard  to  the  fait  that  steam  which  is  kept  in 
motion  is  more  efficacious  in  penetrating  objects  than 
steam  not  in  motion,  the  author  tried  formaldehyde  vapour 
in  the  former  condition  (i.e.,  in  motionl,  with  the  object 
of  penetrating  the  articles  to  be  disinfected,  instead  of 
effecting  a  mere  superficial  disinfection.  Formaldehyde 
vapour,  together  with  steam  under  pressure,  was  passed 
into  a  cylinder  (130  cm.  long  and  0*5  m.  high),  containing 
the  articles  to  be  disinfected  ;  it  was  found  that  the  form- 
aldehyde penetrated  to  the  interior  of  the  articles.  The 
mixture  of  aldehyde  vapour  and  steam  may  afterwards  be 
condensed,  and  the  aqueous  solution  of  formaldehyde  thus 
obtained  may  be  used  for  washing  floors,  &c.  The  author 
states  that  the  chief  result  of  this  experiment  is  to  he  found 
iu  the  indication  it  affords  that  the  disinfection  of  a  room  and 
its  entire  contents  in  one  action  cannot  be  carried  out  by 
means  of  formaldehyde  vapour,  no  matter  by  what  method 
the  latter  is  evolved.  However,  dresses,  uniforms,  and  the 
like  may  be  disinfected  effectively  and  without  injury  by 
means  of  a  current  of  formaldehyde  vapour. — A.  S. 

PATENTS. 
Vaporising  or  Fumigating  Purposes,  An    Improccd  Ap- 
paratus for.       I.    S.  McDougall,  Manchester,  and  J.  T. 
McDougall,  Loudon.     Eng.  Pat.  6288,  March  10, 1897. 
There  is  claimed  "  an   improved  apparatus  for  vaporising 
or  fumigating  purposes,  having  two  chambers  or  compart- 
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joined  together,  one  above  the-  other,  by  any  suitable 
support."  The  apparatus  is  constructed  of  i  nned  sheet 
iron  01  othei  suitable  material.  Into  thi  nppei  chamber  is 
put  the  substance  to  be  vaporised,  and  thi  mpart- 

meat  contains  some  safely  portable  fnel,  Mich  as  Btoann, 
wax,  >Vc,  in  which  a  wick  is  embedded.  Kacb  receptacle 
has  a  closely  fitting  lid,  to  prevent  loss  in  trau-it.  To 
start  the  vaporisation,  il  Tying  the  upper  chamber 

is  taken  off  and  the  wick  lighted  :  the  cap  is  then  replaced. 

— H.  B. 

Formic  Aldehyde,  Impts.  in  Vaporising  Apparatus  suitable 
for  Converting  Methyl  Alcohol  into.  F.  Kiehard, 
Hi .,--,  Is.  Bug.  Pat  B808,  March  :;i,  1897. 
Tin  apparatus  is  in  the  form  of  a  lamp,  consisting  of  an 
annular  wi<-k  holder  which  i-  supplied  with  methyl  alcohol 
from  ■  reservoir  at  the  Bide.  Above  the  wick  holder,  and 
within  the  chimney,  s  layer  of  platinised  asbestos  is 
supported  between  two  perforated  discs-.  Air  is  supplied 
partly  through  perforations  in  the  base  of  the  chimney 
support,  and  partly  through  the  central  tube  of  the  wick 
holder.  When  required  for  use,  the  methyl  alcohol  is 
lir-t  kindled  at  the  wick,  and  when  the  platinised  asbestos 
has  become  red  hot,  the  flame  is  extinguished.  The  heat  of 
the  incandescent  platinum  then  eansee  the  alcohol  to 
evaporate  From  the  wick,  and  the  vapour  becoming  mixed 
with  air,  i-  converted  into  Formic  aldehydi .     L.  \ 

XIX.-PAPER.  PASTEBOARD.  Etc. 

/.'  ■  in  Si  '  mad*  under  Pressure.  Papier  /fit. 
23,  [*]■  UO. 
P.  Am.KDTEB,  of  Christiania,  obtained  a  paten)  (Ger.  Pat. 
95,416,  lvi7),  for  producing  rosin  soap  which  contains  a 
large  proportion  of  tree  rosin.  The  rosin  is  boiled  with  the 
alkali  under  a  steam  pressure  of  i"  atmospheres  at  a 
temperature  of  100  n>  200  C,  while  the  mixture  is  being 
continually  agitated.  It  i-  claimed  that  by  this  method  ol 
preparing  the  Bize,  a  >  ei  atagc  oF  free  r&sic  is 

held  iii  suspension.  It  is  also  claimed  thai  only  J  to  10 
percent,  of  alkali  is  required  by  this  method,  against  in  to 
IS  pei   cent,  by  the  ordinary  method,  aid  the  amount  of 

free  rosin  i-  about    IS  pel  cent,  of  the  total  rosin  soap. 

The   n  tained  by  this  method  agree,  and  confirm 

Wnrster's  theory  that  only  tree  rosin  acts  as  a  Bize  upon 
the  paper.     By  this  method  it  is  possible  to  size  paper  with 
i  -i/e  to  100  kilos,  of  paper.     S.  P.  E. 

PATENTS. 

I  ■/«/(//*/*    Parchment  Paper  :  Impts.  in  or  connected  with 
Hachinery  for  thi  Manufacture  <»/'     J.  S. 
I.'     I>;       I  1.     II.      v  Kensington,    and 

.1.  Clarke.  Liverpool,     Eog.  Pat  6054,  March  s.  1897. 

To   •■ pletch   remove    ill   traces  ol   acid  slime  from  the 

surface  ol  the  purchmentiscd  paper,  ii  is  passed,  after  it 
leave-  the  water  or  weak  acid  tank,  around  rollers,  againsl 
which  ribs  of  rubber,  » 1,  or  other  mitabli  bear, 

attache. I    tC    B    hollOH     bolder    or    hack.       The    hack    may    he 

orated  to  distribute  jets  of  watei  over  the  parchn 
The  brushes  or  Bcrubhers  thus   Formed,  are  mounted  so  as 

to  n.  .ii  ratine   iiioi  i,  m  along  the  axes  of  the 

rollers  against  which  tin  \  press.     K,  v. 

1        wed,  M  I  ariegaled,  or  like  Papers  t     I     \ .  w 

or   Improved   /'■  <>.   II.  Stone,  Birmingham. 

Pat  Bll  i,  March 80,  1897. 

Si  i  »"./. ;   \  I  ,  pagi 

Coloured  oi  Decorativi   Effects  on  Paper  or  other  Surf 
i  /'<"..  Heansjor Producing.    J.  Imray,  London. 

iroui  The   Societc    \ vni.      V.  Itoudill n  ...Paris. 

I  Dg,   I'll.   10,901,  Mai    i.   i 

Si  ■  umti  /  \  I  .  pagi  -i  18. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Alkyl  Bismuth  Iodides  and  Bismuth  Iodides  of  Vegetable 
Bases.  [Dragendorff's  and  Mayer's  Reagents."] 
A.  B.  Prescott    J.  Amer.  Chem.  Soc    1898,  20,   [•-'], 

96—100. 

The  common  alky  1  ammonium  iodides,  with  solutions  of 
bismuih  salts,  give  bright-coloured  precipitates.  As  formed 
by  quaternary  methyl  or  ethyl  ammonium  iodides,  the 
colour  is  orange-yellow  in  most  cases,  usually  lighter 
when  obtained  with  bismuth  chloride,  and  darker  when 
obtained  with  bismuth  nitrate.  When  fully  formed  by 
excess  of  the  organic  iodide,  in  bismuth  solution  not 
strongly  acid,  the  precipitation  is  amorphous,  and  so  nearly 
complete  that  sulphuretted  hydrogen  tails  to  blacken  the 
concentrated  filtrate.  Strong  mineral  acids  slow]]  decom- 
pose these  coloured  precipitates,  liberating  iodine. 

What  has  been  known  a-  Drageudorffs  reagent  for 
alkaloids  is  a  potassium  bismuth  iodide,  prepared  by  dis- 
solving  precipitated  bismuth  iodide  in  a  concentrated  solu- 
tion of  potassium  iodide  acidulated  with  hydrochloric  acid, 
and  known  as  giving  reddish-coloured  precipitates  in  solu- 
tion of  the  -alt-  ol  the  alkaloids,  t  in  trial  with  pyridine 
salts,  a  corresponding  precipitate  was  obtained,  dark  orange- 
red  and  voluminous,  analogous  to  the  piperidine  compound 

reported  by  Kraut. 

These  organic  bismuth  iodides  ate  not  perfectly  proof 
against  decomposition  by  mnch  water;  they  are  sparingly 
soluble  in  ethyl  or  amyl  alcohol,  insoluble  in  glacial  an 
acid,  in  ethyl  ether,  in  chloroform,  and  in  benzene.  The 
tctruincthy  1  ammonium  bismuth  iodide  crystalli.es  From 
hydrochloric  a.  id.  that  of  up.  gr.  1'  19  diluted  with  an  equal 
measure  of  water,  also  from  ipotassium  iodide  solution 
acidulated  with  hydrochloric  acid.  The  pyridine  ami  the 
alkaloid  bismuth  iodides  crystallise  from  alcohol.  In  all 
these  cases  the  crystals  arc  olearlj  hexagonal  and  easily 

obtained       Both   the  amorphous  and   crystalline    forms    are 
stable   in    the   air.       A    -ample    of  tetramcthyl   ammonium 
bismuth    iodide   remained  constant  in  weight  at    130   C 
atropine  bismuth  iodide  melts,  butat  98  ('.  remains  constant 

in  weight.  Reducing  agent-,  a-  potassium  thiosulphatc.  do 
not  alter  these  bismuth  lodid 

The    alkaloi.lal    bismuth    iodides    arc    not    quantitatively 

uniform  enough   to  be  entirely  satisfactory  for  alkaloidal 

assay,  but    arc   more    -table   ami    uniform  than  the  alkaloid 

mercuric  iodide  formed  bj  Mayer's  reagent    On  the  other 

hand,  thej  are  more  bulky,  less  easy   to  gather  in  a  compact 

mass,  and  less  manageable  infiltration.    On  the  whole,  so 

far  a-   found.   Dragendorff's    reagent    gives    no    general 

advantage  over  that  of  Mayer. — L.  J.  de  \\  . 

Glycerin,  Action  oj   Phosphoric  Addon.     Adrian  and 
Trillat.    .1.  Pharm.  Chun,  lxys,  7,  [5],  296 

According  to  felouze,  glycerophocphorio  acid  is  obtained 
by  heating  glycerin  with  glacial  phosphoric  acid  to  inn  c. 
diluting,  neutralising  with  barium  carbonate,  filtering,  am) 
decomposing  with  the  calculated  amount  of  sulphuric  acid. 
The  authors  obtained  b>  tin-  process  :i  white  waxy  sub- 
stance, which  liny  tinil  to  , tain  acid  barium  glj  cerophos 

pliHte.  In  the  -aine  way.  when  potassium  glycerophosphate 
is  decomposed  bj  tartaric  acid,  the  acid  salt  of  potassium  is 
the  chief  product.  When  tin  -alt-  of  lead  or  copper  are 
Ipitated  1>\  sulphuretted  hydrogen,  phosphoric  acid  is 
formed.  According  to  their  analysis,  commercial  glycero- 
i  is  the  solution  of  a  mixture  of  phosphoric 
acid,    glycerin    and     acid    glycerophosphate,    with    variable 

amounts  of  glyccrophosphoric  acid. 

Barium  glycerophosphate  was  decomposed    by   a  slight 

eXOCSS  of  BUjphuric  acid,  thi'  solution  boiled,  and  then   mad. 

neutral  to  rlelianthin  by  means  of  potash.  During  the 
ebullition,  phosphoric  acid  ited  ;  boiling  For  one 

hour  effected  tin-  decomposition  of    i:,   per  cent   of  the 
glycerophosphoric  acid.    Similar  results  were  obtained  when 
the   solution    was   concentrated   in  vacuo.     When   calcium 
osphatc   i-   made    according   to    the   ineth.nl   of 
I    Prunier  (.1.  I'harm.   Chun.   1894,   898),   the 
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amount  of  glycerophosphoric  acid  formed,  increases  with 
tbe  period  during  which  heating  is  continued,  and  appears 
to  approach  a  limit  of  about  21  per  cent,  (limit  of  etheri- 
fication). 

Determinations  of  phosphoric  acid  iu  the  product  of  the 
reaction  of  the  acid  on  glycerin,  by  gravimetric  and  volu- 
metric methods,  show  a  loss  by  the  latter.  This  is  to  be 
explained  by  the  formation  of  an  ester  neutral  to  indi- 
cators, PO((>H)(('3H-03)2.  If  excess  of  phosphoric  acid 
aud  glycerin  be  removed  by  suitable  solvents,  a  viscous 
substance  may  be  isolated,  neutral  to  Helianthin,  slowly 
decomposed  by  calcium  carbonate  in  the  cold  with  pro- 
duction of  glyceropbosphoric  acid,  decomposed  on  warm- 
ing with  water  or  alcohol  into  phosphoric  and  glycerophos- 
phoric acids.  This  substance,  on  analysis,  affords  figures 
approaching  those  required  by  an  ester  of  the  formula 
given. — A.  C.  W. 

Ehtaiacol,  Two  New  Derivatives  of.    S.  di  Boscograndc. 

Atti  R.  Acead.  dei  Lincei  Roma,  [5],  6,  (2),  30G  ;  Chem. 

Centr.  1898,  1,  [3],  207. 
Guaiacol  picrate,  CfiII<(OH)OCH3.C6H.:(X02):t(  HI.  is  ob- 
tained from  guaiacol  and  picric  acid  in  boiling  alcoholic 
solution.  From  boiling  water,  it  crystallises  in  orange-rid 
needles,  m.  pt.  80°  ('.,  which  arc  decomposed  in  dispersed 
daylight,  with  separation  of  picric  acid. 

Bemyl-guaiacol,  C6H3(()H)(OCH3).(f II,. (,.11;,),  is  pre- 
pared by  the  action  of  benzyl  chloride  on  guaiacol  in  presence 
of  zinc  shavings,  hydrochloric  acid  being  evolved.  It  occurs 
as  a  yellowish,  beautifully  fluorescent  oil,  b.  pt.  at  436  mm. 
pressure,  269° — 270°  C,  not  volatile  with  steam  ;  sp.  gr.  at 
13d  C,  1138.— A.  S. 

Piperidine  Guaiacolate,  Note  on  the  Physiological  Action 
of.  F.  W.  Tuunicliffe.  J.  Chem.  Noe.  1898,73  and  74, 
[424],  145. 

This  substance  is  a  relatively  soluble  salt,  and  is  said  to 
possess  none  of  the  irritant  properties  of  guaiacol  itself. 
The  author  considers  this  substance  to  be  of  importance 
pharmacologically,  as  combining  the  properties  of  a 
strong  vascular  and  nervine  tonic — piperidine  (probably  the 
strongest,  with  the  exception  of  nicotine),  with  an  antiseptic, 
— guaiacol. — A.  S. 

Theobromine,  Solubility  of,  in  Solution*  of  Salts  with  an 
Alkaline  Reaction.  Brisse-Moret.  .1.  Pharni.  Chim. 
1898,  7,  [4],  176-    178. 

Sodium  carbonate,  the  bimetallic  alkaline  phosphates,  and 
borax  do  not  appreciably  dissolve  theobromine;  but  in 
silicate  of  soda  aud  in  the  trimetallic  phosphates,  it  is  (airly 
soluble.  At  15°  C.  a  solution  of  14-8  gnus,  of  trisodium 
phosphate  in  80  c.c.  of  water  dissolves  3-5  gnus,  of  the 
alkaloid  ;  the  same  weight  of  phosphate  in  250  c.c.  of  solution 
can  dissolve  4' 7  grms.  This  solvent  action  is  evidently  due 
to  the  sodium  hydrate  liberated  by  the  dissociation  of  the 
phosphate  in  aqueous  solution.  These  theobromine  solutions 
are  decomposed  by  the  weakest  acids  and  by  salts  with  an 
acid  reaction,  but  their  stability  in  presence  of  the  carbonic 
acid  of  the  air  is  much  greater  than  that  of  solutions  in 
caustic  soda  or  lime  water ;  in  addition,  they  do  not  possess 
the  caustic  action  of  the  latter  solutions  on  the  mucous 
membrane. — A.  C.  W. 

Strophanthin,  The  Preparation  of,  and  the  Occurrence  of 
Choline   and    Trigoneltin   in    Strophanthus    Seeds.     H. 

Thorns.      Her.  31,  [3],  271—277. 

The  strophanthin  met  with  in  commerce  usually  varies 
considerably  both  as  regards  its  chemical  composition  and 
as  to  its  toxicological  effects.  In  the  present  paper  an 
endeavour  has  been  successfully  made  to  prepare  pure 
strophanthin,  and  to  isolate  the  impurities  iu  the  commercial 
article.  Strophanthin  is  obtained  from  different  sources,  the 
chief  of  which  arc  the  seeds  of  the  plants  Strophanthus 
hispidus  DC.  and  Strophanthus  Kombe  Olir. 

To  obtain  strophanthin  from  these,  the  seeds  were  freed 
from  oil,  and  extracted  with  70  per  cent,  alcohol  ;  the 
solution  was  then  precipitated  with  tannin,  avoiding  an 
excess,  the  precipitate  mixed  with  lead  oxide  and  dried. 
After  extracting  the  dry  residue  with  alcohol,  the  strophan- 


thin was  precipitated  by  mixing  the  alcoholic  solution  with 
a  considerable  quantity  of  ether. 

The  strophanthin  thus  obtained  was  still  contaminated 
with  small  quantities  of  nitrogenous  substances,  and  was 
purified  by  treating  its  aqueous  solution  with  finely  powdered 
ammonium  sulphate,  when  the  substance  itself  was  pre- 
cipitated and  the  impurities  remained  in  solution. 

The  author  next  proceeded  to  separate  and  identify  these 
latter  bodies.  The  ammonium  sulphate  solution,  after 
separating  the  strophanthin,  was  strongly  acidulated  with 
sulphuric  acid  aud  precipitated  with  potassium-bismuth- 
iodide  solution.  The  red  precipitate  obtained  was  washed 
with  dilute  sulphuric  acid,  then  with  water,  and  decomposed 
with  moist  silver  carbonate.  After  removing  the  silver  with 
hydrochloric  acid,  on  evaporating  the  acid  filtrate,  a  yellow 
crystalline  residue  remained,  which,  by  treatment  with  cold 
absolute  alcohol,  was  separated  into  two  fractions,  one 
soluble  in  alcohol  and  the  other  almost  insoluble.  The 
former  was  found  to  be  choline,  and  the  latter  corresponded 
to  trigonellin. — W.  P.  S. 

( -holine  and  Trigonellin  in  the  Seeds  of  Strophanthus  Komte'. 
H.  Thorns.     Ber.  1898,  31,  [4],  40  I. 

The  author  having  found  the  above  bases  in  the  seeds  of 
Strophanthus  hispidus  (sec  preceding  abstract),  has  now 
investigated  the  seeds  of  S.  kombi.  The  same  substances 
are  present;  they  were  separated  and  identified  as  before 
described. — A.  C.  YV. 

Strophanthin   and  Strophanthidin.     F.  Feist.     Ber.   1898, 
31,  [5],  534—541.     (See  also  this  Journal,  1898,  268.) 

Products  of  very  different  composition,  properties,  and 
toxic  action  are  found  in  commerce  and  described  in  the 
•  literature  under  the  name  of  strophanthin.  The  seeds  of 
Strophanthus  Kombe  and  the  strophanthin  obtained  from 
them  give  a  green  coloration  with  concentrated  sulphuric 
acid.  In  commerce,  different  products  are  found,  derived 
from  the  so-called  ,S\  hispidus  seeds,  the  genuine  giving  the 
green  coloration,  others  a  brown  ;  these  contain  no  true 
strophanthin.  The  author  used  strophanthin  from  S.  Kombe'. 
It  was  free  from  nitrogen,  did  not  reduce  Folding's  solu- 
tion, and  was  optically  inactive.  Strophanthin  absorbs 
moisture  from  the  air,  and  appears  to  form  several 
hydrates;  dried  over  sulphuric  acid  or  at  105°  C,  it  has 
the  formula  t',_,HjS(  >,,-  (deduced  from  ultimate  analysis  and 
molecular  weight  determination").  On  warming  with  acids, 
strophanthidin  separates  in  needles,  which  maybe  recrvstal- 
lised  from  ethyl  or  methyl  alcohol;  the  solution,  after 
removal  of  hydrochloric  acid  and  evaporation,  forms  a 
syrup,  which  solidifies.  This  mixture  of  soluble  decom- 
position products  when  extracted  by  methyl  alcohol,  leaves 
a  white  crystalline  substance  melting  at  207°,  having  the 
composition  C]:,H210|n.  This  substance  is  readily  soluble  iu 
water,  fairly  soluble  in  hot  alcohol  and  acetone  and  almost 
insoluble  in  ether  and  ligroin  ;  it  reduces  Fehling's  solution 
only  after  long  boiling,  does  not  unite  with  phenylhydrazine, 
is  not  fermented  by  yeast,  and  is  slightly  dextro-rotatory. 
Oxidation  produces  oxalic  acid,  but  no  saccharic  or  mucic 
acid.  Boiled  with  hydrochloric  acid,  no  furfural  is  formed, 
but  the  residue  now  readily  reduces  I'ehling's  solution. 

The  methyl-alcohol  extract  yields  a  strongly  reducing 
syrup  containing  a  very  small  quantity  of  dextrose,  and 
principally  consisting  of  a  sugar  of  melting  point  95  ( '., 
which  forms  no  osazone,  soluble  with  difficulty. 

strophanthidin  melts  at  169 — 170°  C.  and  decomposes 
at  176  ;  it  has  the  composition  (,,I[hO-  +  lUl.O,  and  is 
without  action  on  Fehling's  solution.  Alkaline  permanga- 
nate oxidises  it  to  oxalic  and  acetic  acids  ;  chromic  acid 
produces  benzoic  acid.  Alkalis  saponify  strophanthidin 
with  production  of  a  substance  C24H;>1<  )5  +  1 ',  II,' »,  an 
acid  anhydride  or  lactone,  melting  at  294  ('.  with  decom- 
position ;  aud  a  compound,  (C-H10O3)j;,  melting  at  198-5 
('.,  soluble  in  alkalis,  acetone,  and  alcohol,  insoluble  in 
soda. 

By  the  action  of  bromine  on  strophanthidin,  a  white 
bromide,  0:tl,H513rsO,„,  melting  at  126°  t  .,  and  a  light 
yellow  bromide,  C:;,fl:).,BruO.|,  melting  at  160  .  are  formed. 
By  the  action  of  bromine  and  caustic  soda,  the  compound 
C39lIsjBr2O10  is  obtained.     A.  C.  W. 
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phanthin.     L.  Kohn  and  V.  Kuliseh.     ISer.  1898,  31, 
[5],  614 — 5ic.    (See  preceding  abstracts. ) 
Tin:  Beedsof  Strophanlktu  Kombt  or  hispidus  were  care- 
fully freed  from  the  fibrous  tufts,  finely  powdered,  extracted 
with  petroleum  ether  tu  free  from  ratty  oils,  dried,  and 
exhausted  with  70  per  cent,  alcohol.    The!  tract, 

after  treatment  with  basic  lea'l   acetate  and  lead  oxide,  and 
removal  of  Lad  by  sulphuretted  hydrogen,  was     raporated 
icuo.      After  several  days  impure  strophanti.!'   erystal- 
onl  ;   8-  5  grms.  were  obtained   Ir -on    1    kilo.  .  t    seeds. 
aitei  repeated  recrystallisation  from  water,  a  white  micro- 
crystalline   product   was   obtained,  neutral,  and  free  from 
nitrogen.     Analysis   pointed  to  the   formula  ('   ll:„i)i  or 
I     HaOu;  the  results  of  a  methoxy  group  determination 
th  the  presence  of  one  i  ICH,  in  the  lattei  formula. 
The  decomposition    product   of   strophanthin   formed    by 
il„  action  ol    mineral  arid-,  is   soluble   in    water,   reduces 
•   solution,  l> ■  1 1  gives   no  reaotioo  characteristic  of 
a  glucose.     Doubt  Is  thus  thrown  on  the  supposed  glucoside 
of  strophanthin. — A.  C.  W. 

/',  rfumery.      l'harni  J.  1898,  [1444],  197—199. 

It  is  stated  that  the  fractional  distillation  of  essential  oils 
obtained  from  plants,  has  shown  that  they  an-  composed  of 

a    nearly    odourless    vehicle,    consisting    of  one    or    more 

l,j.,ii  of  the    terpene  class;  a   principal  odorous 

i    which    may    be   an    alcohol,    phenol,   aldehyde, 
01   .  Bter,  and  small  c|Uantilics  of  various  other 

compounds.  These  modifying  constituents  may  vary  even 
in  different  parts  of  the  same  plant.  In  the  preparation  of 
perfumes,  terpeneleae  oils  -i.e.,  essential  oils  which  have 
i„ ,  a  deprived  of  their  terpene  by  distillation  hi  vacuo  or  by 
other  means — are  ofton  used  in  preference  to  the  natural  oils, 
as  they  are  more  likely  to  be  free  from  adulteration.  The 
principal  odorous  ingredients  of  volatile  oils,  obtained 
in  a  comparatively  pure  state  by  chemical  means  or 
by    freezing,   may   also    be   employed,    but   these  do   not 

whollj  rej mt  the  desired  flavour,  owing  to  the  absence 

of  the  modifying    constituents  present  in  the  natural  and 

also  in  the   terpeiieless  oils. 

The  vehicle  used  in  the  preparation  of  the  finer  class  of 
artificial  perfumes  is  generally  grape  spirit,  which  is  less 
apt  to  contain  traces  of  amyl  <>r  other  offensive  alcohols. 
To  imitate  the  perfume  of  a  flower,  the  essential  ml  of  the 
flower  is  used  when  possible,  but  w  hen  the  volatile  oil  cannot 
be  obtained  bj  distillation,  an  artificial  product  is  substituted 

''.      .ist  i.     it  th lout  itself  is   Faint  or  easily 

passes  oil.  a  degree  ol  permanence  is  given  bj  the  addi- 
tion of  aver)  small  quantity  ofa  persistent  Bubstance.     in 

some  eases  w  Inn    the  leading  perfume  is   naturally  sweet,  as 

iii  rose,  or  honeysuckle,  an  aromatic  persistent  substance  is 
added.  In  the  former  case,  the  persistent  odour  is  given  bj 
one  or  more  of  the  follouin  Indanum,  cloves,  patchouli, 
vetivcrt,  sandal  wood,  almonds,  vanilla,  tonka  bean,  vcrbeua, 
ylang-ylang.  In  the  lattei  case,  the  following  substances 
an-  chiofl)  employed  for  giving  the  persistent  sweet  odour: 
liquid  storax,  musk,  otto,  bergamot,  civet,  ambergris,  and 
ambrotte  or  musk  seed.  In  using  the  more  powerful  odours, 
Buch  us  patchouli,  almonds,  cloves,  verbena,  &c.,  il  is  ln'-t 

to    Us.-    a    dilute    solution    of   the    oil.    so    as    to    add    a    small 

quantity  at  n  time,  until  the  required  modification  of  the 
principal  odour  is  effected. 

i.ons  are  given,  and  also  the  necessary  precautions 

for  the  examinati i  perfumes  by  means  of  the  sense  of 

smell. 

PBIHI  imi    i  Hi  s  i  BKB    in    Pi  il  i  Mi  in. 

Beroamot. —  Tl Iiief  constituents  are  linalool   and 

acetate  of  liuuiool. 

Bai    (Pimmta  acrii).     i  itral,  methyl-chavicol,  on 
methyl-engeool,  and  engcnol. 

t'v-sii.     i 'liiiniiiie  aldehyde  and  acetate  of  cinnamyl. 

Cinnamon,      Hark:  Cinnamic    aldehyde     and    eugenol, 

[n  iddition,  saffrol,  a  larger  propo lofeugeuol, 

and  benzoic  acid.     Root     In  addition,  camphor, 

i  1 1 1. .,m  1 1  v      Citroncllal,  geraniol,  and  methyl  hi  ptenone, 

i  i  .,\  i  .     Kugcnol,  furfural,  amyl-motbyl  ki  I 


Geranium  On..— Indian  or  Turkish:  Geraniol,  geranyl 
acetate  and  capronate,  methyl-heptenone. 

Ross  Geranium  tin.. — Geraniol,  geranyl  tiglinatc.  and 
citronellol. 

LAVENDER. — -Linalool,  liualyl  acetate,  geranyl  acetate, 
and  cineol. 

LiNALOB.—  Linalool,  geraniol,  methyl-hepti  i 

la  kon. — Citraland  citronellal. 

NkrOLI. — Linalool,  liualyl  acetate,  and  geranyl  acetate. 

Rose.— Geraniol  and  citronellol. 

Rosemary. — Cineol,  camphor,  and  borneol. 

Sandalwood. — Santalol  and  aantalal. 

Verbena.-— -Geraniol,  citral,  and  methyl-heptenone. 

Ylami-Vi.axi;. — Linalool,  geraniol,  and  their  acetic  and 
benzoic  esters,  and  paracresol-methyl  ester.  It  is  suggested 
that  the  odour  of  Russia  leather,  in  perfumes,  usually 
given  by  the  empyreumatic  oil  of  Betula  alba  could 
probably  be  obtained  in  a  purer  form  by  beating  betuiin,  the 

crystalline  principle  contained  in  the  lutter. 

Synthetic  Perfumes. 

Akibh  A i  i>n in  in.  ("  Aubepine  ").—  Possesses  the  odour 
of  hawthorn  blossom,  but  requires  mixing  with  other  odours 
to  render  it  agreeable. 

Hi  \/\  i    (  ivvmi  in:  has  the  odour  of  balsam  of  rem. 

BORNYL   ACBTATS  has  the  odour  of  fir-trees. 

CabvACROL  has  a  tin  inedike  odour. 

Cjmnamyl  Alcohol  ha-  an  odour  of  hyacinths. 

Citral  (geranic  aldehyde)  has  th,- odour  ol  lemon,  and 
is  more  readily  soluble  in  alcohol  than  essence  of  leu 

CuHABiK  has  the  odour  of  new-mown  hay. 

la  oi  n.ii.  has  th lour  ol  cloves. 

i,i  uwioi  (rhodinol,  limonol)  has  the  odour  of  rose. 
i  myl  acetate  has  a  lavender  odour;  geranyl  formate  is 
also  made. 

hiMiMi,  —  A    ketone   obtained  from  citral.     ]'■■■- 

very  powerful  '  dour  of  violets. 

Linalool  lndLinalyl  Acetate  have  an  odour  between 
that  of  bergamot  and   French    lavender.     The   latter   is   the 

"Bergamiol"  of  commerce.    Liualyl  formate  resembles  the 

Odours  ol  petitgrain  and  bergamot. 
Mktih  i.  Benzoai  b.— The  "  oil  of  Nio!,,  "of  commerce. 
Methyl  Salicylate,     Artificial  oil  of  wintergraen. 
SAFFROL  bus  the  odour  of  sassafras. 
S  vi  i.  \  i  ||    Alio  in  in  (  Salicj  l.i  1  i  has  the  odour  of  meadow - 

sweet. 

Ti  iiiiM  "i   lias  the  odour  of  lilac. 
VaMiiin  ha-  the  odour  of  vanilla. 

The  synthctie  oils  of  jasmine  and  neroli  and  artificial 
musk  arc  also  met  with  in  commerce. 

km  mi  i    Introduced  Natural  Prrfumbb, 


.  Lsariun  canadt  use. 

'/  <  In  lin  champaca  and 


I '  v\  \n*  s,n,i    I; i  m ,.— 

en  impaca  Oil   i  Schimmel  I. 
M.  lougifolia.     Aromatic  odour. 

Chaupaca  'in  i  I  Inns,  1 ).  -  I  ,u  liaciini  wood  oil, 
derived,  according   to    Haensel,    from    Bulntsia   sarmittUi, 

LoronZ.       I    sell    with  otto    of   rose    to    give  the  nilour  of    the 
lea   rose.  \r. 

Costi  s  i  in ..-.  Aplota  ,i  ■/.«  iiiiilriiiiiiii.    Odour  of  violets, 
Frbj  lb  tin  (Haensel). — Botanical  source  unknown. 

KtJROMOJI  I'm.     -f.inihrti  .\vr;eu.       l'lea-.iut  -pie\  odour. 

Ladahum  Oil,       Cithu  creticus.     Very  pleasant  odour, 

-oinewbat  like  ambergris. 

Naokesak  iiii  (Haensel).  -Mttuafema.  Odour  of  a 
\  inlet  character. 

\i    iiii    'in       Vigelia  danuucena.    Odour  like  rasp. 

Opoponaj  (  lamodendron  hafal .  Obtained  from 
th.- gum  resin  (Hissa-bolJ.    Somewhat  ar atic  odour. 

Pi  i  Balsam  has  the  odour  of  balsam,  but  le-s  empy- 
reumatic. 

Sandalw in.  Vfrii  ln,  odour  of  sandalwi 

Si-li  I  ii I'll         l.iiiirus  In  iirmii       Spicy   od.uir. 

Storax  Oil   has  thi  odour  of  liquid  storax 
I  hi  i-  Balsam  Oil,  odoui  "I  hyacinths. 

—  A    >. 
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Rhodinol,  Esters  and  a  Crystalline  Pseudo-Ester  of.  E. 
Erdmaun.  Ber.  1898,  31,  [4],  356 — 360.  (See  also  this 
Journal,  1898,  267.1 

In-  addition  to  the  already  known  rhodinol  acetate,  the 
author  has  prepared  the  butyrate,  boiling  at  142' — 143°  C. 
under  13  mm.,  the  isobutyrate,  at  135' — 137°  under  13  mm., 
the  isovalerate,  at  135° — 138°  under  8  mm.,  and  the  palmi- 
tate  of  boiling  point  260'  under  12  mm.  The  method 
employed  was  that  of  H.  Erdmann  : — action  of  the  acid 
chloride  upon  rhodinol  in  the  presence  of  anhydrous 
pyridine,  when  an  addition  compound  of  pyridine  and  the 
acid  chloride  results,  which  on  warming,  reacts  on  the  alcohol 
with  production  of  the  ester  and  pyridine  hydrochloride.  The 
esters  mentioned  are  all  liquids,  and  do  not  solidify  on 
cooling  ;  the  odour  decreases  with  the  increasing  molecular 
■weight  of  the  acid.  <  In  warming  with  pyridine  and  di- 
pheuylurea  chloride,  they  give  no  crystalline  compound  : 
free  rhodinol  is  necessary  for  the  formation  of  the  diphenyl- 
urethane. 

When  rhodinol  is  heated  at  130° — 135°  with  opianie  acid, 
a  crystalline  compound  is  formed,  which  fnelts  at  48°-5,  and 
has  the  composition  and  properties  to  be  expected  of 
rhodinol  opianate.  This  ester  is  decomposed  by  boiling 
with  water,  and  is  probably  to  be  represented  as  a  pseudo- 
ester— 

•  Cllr-  O.C,„H.. 


CCH30)AHs<( 


cq/ 


The  boiling  point  of  pure  rhodinol  is  1 10°  •  5—1 11°  at  lo 
mm.  pressure — not  at  16  mm.,  as  appears  in  a  former  com- 
munication (this  Journal,  1897,  823). — A.  C.  W. 

Native  French  Peppermint  Oil.     Eugene  Charabout. 
Bull.  Soc.  Chim.  1898,  20,  [3],  117—120. 

The  author  finds  that  French  peppermint  oil  agrees  in 
general  characters  and  constituents  with  the  recorded 
figures  for  English  and  American  oil  of  peppermint,  the 
most  notable  variation  from  these  forms  being  the  optical 
rotation.  French  oil  examined  by  the  author  is  markedly 
less  kevogyrate  than  either  English,  American,  or  Japanese 
peppermint  oils.  The  figures  obtained  are  from  —  5  '54'  to 
—  7°  06'  in  a  100-mm.  tube,  the  figures  obtained  by  other 
workers  being  :  for  Japanese  oil,  —26°  to  —37°;  American, 
-25    to  -33°;  English,  -22°  to  -31°. 

The  specific  gravity  of  French  oil  ranges  from  0  •  9 1 8  to 
921,  the  percentage  of  menthyl  esters  (acetic  and  iso- 
valerianic),  from  7- 1  to  10  ;  of  free  menthol,  from  35'7  to 
39 '4,  equivalent  to  total  menthol  from  4:!-7  to  46  per  cent. 
Meuthone  was  found  present  to  the  extent  of  8' 8  to  9' 6 
per  cent.  A  curious  modification  of  the  inflorescence  of 
the  peppermint  plant  is  found  in  the  south-east  of  France 
termed  by  the  growers  "  meuthe  basiliquoe."  This  presents, 
instead  of  the  normal  inflorescence,  an  appearance  of 
nodules  resembling  the  ovaries  of  basilieum  directly  after 
the  flower  has  fallen.  The  author  finds  that  this  is  due  to 
galls  formed  by  the  puncture  of  an  insect.  The  oil  derived 
from  plants  thus  affected  was  examined  and  found  to  have 
the  following  characters,  among  which  it  will  be  noticed 
that  the  optical  rotation  differs  markedly  from  that  of 
normal  peppermint  oil,  being  dextrogyrate  to  the  extent  of 
+  "'.  The  specific  gravity  was  0*922,  the  percentage  of 
menthyl  esters,  8  •  2  ;  of  total  menthol,  41  ;  and  of  menthone, 
3.  The  oil  of  the  modified  plants  is  also  shown,  on  fractional 
distillation,  to  differ  materially  from  that  derived  from 
normal  healthy  plants. — J.  O.  B. 

Natural    Organie    Principles,    An    Apparatus    for    the 
Separation   of.     C.    Chabrie.      Bull.    Soc.    ('him.    1S98, 

19—20,  [3],  loo. 

TnE  apparatus  is  designed  to  facilitate  the  separation  of 
various  natural  organic  products  according  to  their  physical 
propert:es,  between  the  temperatures  of  —  2n  and  100  (', 
or,  if  necessary,  at  other  limits  of  temperature. 

The  chief  advantages  claimed  for  it  are :  (1)  The  ready 
means  of  decanting  various  superimposed  layers  of  liquid, 
by  a  movable  tube  T,  fitted  in  the  cork  1>,  the  upper  end  of 
which  tube  can  be  adjusted  successively  to  the  lower  portion 


of  each  of  these  liquid  strata,  which  may  be  drawn  off  by 
removing  the  small  cork  6,  closing  the  lower  end.  This 
method  of  decautation  is  specially  serviceable  in  those  cases 
where  a  solid  body  occupies  the  lower  layer,  siDce  such 
separation  cannot  then  be  effected  by  an  ordinary  sepa- 
rating funnel,  the  solid  particles  being  apt  to  block  the  tap. 
(2)    The  ready  separation  of  supernatant  liquid  from  a  pre- 


cipitate ;  and  (3)  the  ease  with  which  the  precipitate  itself 
may  be  collected.  If  necessary,  the  last  traces  of  precipitate 
may  be  washed  our  with  a  jet  of  water,  since  the  beaker- 
like vessel  V  is  open  at  the  top,  and  may  be  disconnected 
from  the  covering  vessel  C,  to  which  it  is  attached  by 
a  composition  or  rubber  collar  X.  (I)  The  advantage  of 
operating  in  a  closed  vessel,  which  allows  any  gases  evolved 
during  the  experiment,  and  which  are  given  off  through 
rube  T1,  to  be  collected  for  examination,  (5)  The  fact 
that  all  volatile  matter  given  off  at  the  temperature  of  the 
experiment  is  condensed  by  B.  (6)  The  possibility  of 
exact  observation  of  temperature  by  means  of  the  thermo- 
meter /,  and  (7)  of  thoroughly  mixing  the  various  bodies 
under  treatment  with  the  agitator  A  ;  also  (8)  the  possibility 
of  working  at  a  wide  range  of  temperature,  since  the  copper 
vessel  M  may  be  used  as  an  oil  or  water  bath,  or  even  as  a 
refrigerator. — J.  O.  B. 

Mercury  and  Bismuth  Salts,  Separation  of.     L.  Vauiuo 
and  F.  Treubert.     Ber.  31,  [2],  129. 

See  under  XXIII., page  379. 

Glycerophosphates,  Titration  of.    Falieres.     Repert. 
Fharm.  1898,10,  8. 

See  under  XXII  I.,  page  386. 

Spirit  from  Cellulose  and  Wood.     E.  Simonsen.     Zeits.  fur 
angew.  Chem.  1S98,  [9],  195. 

See  under  XVII.,  pag,   365. 
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Chloroform,  The  Partial  Decomposition  of,  in  the  Organism, 
rex  and  Xiclonx.    Comptes  Bead.  126,  P°     :;'~- 

See  undei  \\l\\.  page  Ms;. 

The  Glycerophosphates,  Determination  of.  Adrian  and 
Trillat  J.  Pharm.  Chim.  1898,  7,  [4]',  163,  and  [5], 
225. 

See  under  XXIII.,  page  :  - 

Aconitine,  Diacetylaeonitine,  Benzaconine,  and  Aconines 
Pharmacology  of.  Considered  in  relation  I"  their  < 'In  mi- 
ni Constitution.  J.  Theodore  Cash  ami  Wyndham  B. 
Dunstan.     Proc.  Boyal  Soc.  ]*'.>s,  62,  [885],  838. 

Si i  under  XXIV.,  pa< 

/,',    ,    Oil,  '/'  Iting  of.     I'.  N.  Bftikow.     Chem.  Zeit.  1898, 
22,  [17],  149. 

-       under  Will  ,j«kj< 

l.i  mi. n  oil.  Adulteration  "J',  by  Means  of  Oil  of  Turpen- 
tin.  .    Yen    Uethodt   I  r  Delecting.    G.  Mancuso-Lima. 
jperim.  agric.  ital.  30,  631  ;  Chem.  Centr.  1898,1, 
[7],  477. 

-     mill,,-  KXU1., page  :;.s-j. 

Antipyrine,  Action  of  Iodine   upon.     Application    to  the 
Determination  oj    intipyrine  and  of  Iodine.     .1.  Bo 
.1.  Pharm.  Chim.  IS9s,  7,  [4],  161. 

Set  ",i,l, ,   XXIII.,  page  886. 

Snlol,  .1  Reaction  "l.     Rev.  intern,  falsific.  10,  208  ■ 
Chem.  Centr.  1898,  1,  [8],  2_>2. 

v.  under  XXIII., page  882. 

Camahinol.    T.  B.  Wood,  W.  T.  N.  Spivey,  and    T.  II. 
Kasterficld.     Proc.  Chem.  -  191  |,  GG— 67. 

Tiik  aulhon  have  continued  their  examination  of  cannn- 
binol,  the  toxic  resinous  eonstituenl  of  Indian  hemp  (this 
Joui  nal,  1896,  878 ).  The  substance  boils  with  slight  decom- 
positi  iut  400°,  it-  absorption  shows  do 

characteristic  bands  and   its  vapour-density  at  the  tempera- 
i.i    boiling   sulphur    corresponds    with    the    formula 
i.llii,  already  assigned  to  the  compound. 

\u  :"■•■■  mm  is  given  ol   the  of  cannabinol  with 
hydride,  bencoyl  chloride,  and   phosphoric  anhy- 
.  results  indicate  that  oi  e  hydroxy!  group  is  pre- 
sent    In  the  case  of  acetic  anhydride  oracetyl  chloride, 
however,  a  crystalline  compound  melting  at  75    is   one  of 
the   products   ot    the    reaction.      The    authors   assign  the 
,l  i  i     ll    ii   to  this  compound,     The  same  compoupd 
baa  ri  m  at  ly  been  di                     D  and  Henry  i  this 
Journal,  1898, 2G9),  who  ascribe  the  formnlaC    II   0.(    lln 
to  it.     Bcduction  with   byd                 I   in  scaled  tubes  pro- 
duces n  bydrocarl ,  < '  .  n  , 

Bj    long-continued  boiling  with  or  without   dehydrating 

agents,  a  bydi  carl t ',,,1 1  ...  is  formed. 

The  action  of  fuming  nitric  acid  npi  uol  dissolved 
in  oold  glacials  n  moves carbon  atom  ;»  car- 
bonic anhydride,  and  i               it  red,  amorpl s  substance 

which  gives  numbers  on  analysis  agreeing  with  the  formula 
i '    ll    \  i  i        lai*  substance,  when  boiled  with  nitric 
yields  a  light   red  substance,  < '    1 1  .  ^  <  ■    which  upon   fur- 
ther oxidation   yields,  amongst  other  substances,  a  yellow 

acid  orystalli >mpo 1,1  ,  ll   Nj<),,  which  is  probably 

a  dinitrophenol,  and  a  compound, ',, II ,,>",.  the  propi 
.ii  which   ;   i  Ij  with  thoae  of  the  " oxycannnbin 

Bolasand  Chem  News,  1871,  24,  77).    This  i 

pound  has  the  properties  of  a  nitro-lactone,  as  has  been 
already  shown  bj  Dunstan  stud  Henrj  (this  Journal,  foe. 
til).  The  name  oannnbinia  ncid  is  proposed  foi  the  un- 
nitrati  'I  pan  at  ox}  acid 

Thorium,  Contributions  to  tht   Chemistry  of,     Rohuslav 
Braum  r.     Proc,  Chem 

\^  there  arc  few  direct  methods  •■!   *  parnting  tbc  elements 
ol   the  rare  earths,  the  aul  ion  ol 


Bahr  (1864),  who  showed  that  thorium  oxalate  is  easily 
soluble  in  a  solution  of  ammonium  oxalate,  liiusen  (1876), 
though  he  found  that  the  oxalates  of  the  other  rare  earths 
are  only  slightly  soluble  in  that  reagent,  hail  to  repeat  the 
ss  of  solution  many  times  to  obtain  a  product  which 
did  not  show   in   its   spark   Bpectrum    the   lines  of  other 

.  ills. 
The  reaction  is  due  to  the  formation  of  a  double  thorium- 
ammonium  oxalate,  decomposed  by  water,  and  existing  in 

solution  only  in  the  present E  free  ammonium  oxalate. 

After  numerous  crystallisations,  a  salt  was  obtained  having 
the  formula  Th(C,OJ  h  2(NH4)C,04  +  4H,0,  with  one- 
third  to  one-half  of  fra  H,0.  Finding,  ho w- 
ivi  r,  that  the  solution  readily  becomi  ssupi  maturated,  a  com- 
pound having  the  formula  fh(l '_.(  I,  |,  t  2(N  1 1  1 1.'  > 
was  obtained  in  a  high  state  of  purity. 

This  ■•  complex  '  Ball  is  ammonium  thoroxalate.  It  is 
decomposed  by  water,  but  a  definite  quantity  of  the  soluble 
product  "i  decomposition  dissolves  the  insoluhle  constituent, 
so  that  one  part  nf  water  keeps  one  part  of  ammonium 
thoroxalate  in  solution  if  an  additional  half  molecule  ol 
free  ammonium  oxalate  Ik-  present.  The  salt  form*  two 
hydrates,  in  accordance  with  Potilizin's  law  that  a  coat- 
pound  forming  supersaturated  solutions  exists  in  several 
hydrate  forms,  one  with  7H«0,  the  other  with  IH30.  The 
former  loses  water  in  air  of  average  humidity,  passing  into 
the  latter  form,  which  becomes  anhydrous  in  perfectly  dry 
air,  or  more  readilj  a  100°,  without  loss  of  ammonia.  On 
heating.it  higher  temperatures,  large  quantities  of  cyanogen 
i:a-  are  evolved. 

The  amount  of  the  decomposition    of  I  ised  by 

increasing  the-  quantity  of  water  was  determined,  together 
with  the  proportion  of  ammonium  oxalate'  required  to  pre- 
vent decomposition.  Three  mote,  of  ammonium  oxalate 
form,  with  one  mol.  of  thorium  oxalate,  a  deal  solution  in 
300  mols.  of  water.  This  solution  is,  however,  supersatu- 
rated with  thoriu  .  the  latter  separating  until  their 
relative  proportions  become  3'8  ;  1.  .\  convenient  method 
for  the  purification  of  thorium  may  be  based  on  these  results, 
as  the  author  has  determined  quantitatively  the  great  differ- 
enee  in  solubility  between  the  oxalate  of  the  feebly  basic 
tetravalent  thot  ia  and  (hose  of  the  other  trivalent  rare  earths 
in  ammonium  oxalate.  The  rule  was  thus  established: 
"  the  tendency  to  form  complex  oxalates  is  inversely  pro- 
portional to  the  basioity  of  ao  earth,"  This,  and  another 
property  of  oxalates,  that  their  stability  under  the  oxidising 
action  of  nitric  ncid  d<  usiderably  with  an  incn 
ing  basicitj  of  the  earth,  was  utilised  for  the  purification  of 
thorium. 

(in  precipitating  a  solution  of  ammonium  thoroxalate 
with   oxalic    ,i.|,  an   acid    thorium    oxalate — thoroxalate  of 

thorium  and   hydrogen-    is    formed,  having   the    formula 
H,Thj(CjO      :  'ill  1 1.     On   using   mineral'  acid-  (Glaser, 
this  Journal,  1897,  168— 469,  and  Zeits.  Anal.  Chem. 
37,  25),  a  different  result  is  observed. 

Hydrogen   Cyanide,  Anhydrous,  and  Carbon   Monoxide, 
a  of.     lobn  Wade  and  Laurence  C.  Panting. 
Chi  in.  Soc,  1898,  [190  .  19     50. 

1 1\  allowing  a  cold  mixture  of  equal  volumes  of  sulphuric 
acid  and  water  to  drop  on  to  98  per  cent,  "lump"  potas 
si  mil  cyanide,  hydrogen  cyanide,  accompanied  bj   traci 

water    only,  is    evolved    in    almost    theoretical    amount,  and 

with  the  aid  of  suitable  condensing  apparatus  is  readily  col- 
lected in  quantity.     With  concentrated  sulphuric  aoid,  oa 

the  other  hand,  but  -till  at  the  ordinary   temperature,  nearly 

oarboamoi  use  in  quantitj  appronoh,- 

ing  the  them,  ileal  j  providi  d  certain  precautions  are  taken, 
it  i»  free  from   dioxide,  and  is  ai  onlj    bj   small 

quantities  ol  Uj  drogi  n  cyanide, 

[n  discussing  the  formal  ion  of  tin-  monoxide,  experiments 

are    .  t  pail    "I    the  water  re. piired    for 

the  hydrolysis  is  derived  cither  from  the  sulphuric  acid 
itself  or  from  the  potassium  hydrogen  sulphate  formed  in 
the  com  se  of  the  action,  and  that  consequently  the  sulph 

acid  acts  at   the   same   lu-talit  both    a-  a  hydrolysl  and 

dehydrating  agent. 
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PATENTS. 

Alkylated  Dichloroxypurines,  Method  of  Preparing,  C.  F. 
Hoehringor  and  Soehne,  Waldhof,  Mannheim,  Germany. 
Eng.  1'at.  8915,  April  7,  1897.  (See  aiso  this  Journal, 
1898,  180.) 

Tiik  manufacture  of  alkylated  dichloroxypurines  by  the 
action  of  a  suitable  ester  upon  a  salt  of  dichloroxypurine  is 
claimed.  Either  the  acid  or  normal  salt  may  be  used  in  the 
dry  state  or  in  aqueous  or  alcoholic  solution. — A.  C.  W. 

l-Phenyl-2-Alkyl-Pyrazolones,  Manufacture  of.  Farb- 
werke  vormals  Meister,  Lucius,  and  Briining,  Hoechst 
a/Main,  Germany.     Eng.  Pat.  92C,8,  April  12,  1897. 

Tiik  manufacture  of  l-phenyl-2.3-dimethyl-5-pyrazolone 
and  l-phenyl-2-ethyl-3-inethyl-5-pj'razolone  by  beating  1- 
phenvl-3-methyl-5-methoxy-pvrazole  or  l-phenyl-3-methvl- 
5-ethoxy-pvrazole  respectively  above  200°  C.,  extracting 
with  water,  and  removing  the  pyrazolone  from  the  aqueous 
solution  with  benzene,  is  claimed. — A.  G.  W. 

Formaldehyde  and  Tannin,  Impts,  in  the  Manufacture  of 
Products  of  Condensation  of.  E.  H.  C.  Diirkopf,  Darm- 
stadt, Germany.     Eng.  Pat".  6790,  March  15,  1897. 

Mktiiyi.exk-ditanxic  acids  have  been  claimed  by  the 
patentee  in  Eng.  Pats.,  1896,  816,  and  1897,  6686,"  (this 
Journal,  1896,  917,  and  1898, 178).  There  are  now  claimed 
new  products  of  condensation  obtained  by  the  action  of 
excess  of  paraformaldehyde  or  solution  of  aldehyde  on 
tannins.     C14H10O,  +  2CH.,0  =  C15H,.,0„  +  ll.Cl  >.,.' 

—A.  C.  W. 

Preparations  for  Producing  Local  Anicsthexia,  Impts.  in. 
[Cocaine  and   Ethyl  Chloride."]     l.a  Societe  Cbimique 

des  Usincs  do  Phone,  Lynns,  France.     Eug.  Pat.  10,594, 
April  28,  1897. 

The  claims  are  for  solutions  of  local  anaesthetics  in  liquids 

boiling  below  30° C.  Solutions  of  cocaine  in  such  liquids, 
in  ethyl  and  methyl  chloride,  or  a  mixture  of  these  chlorides, 
are  specified. — A.  C.  W. 

Medicinal  Preparations.  [Glycerin-phenol  Esters.']  S.  T.  K. 
Endemann,  Brooklyn,  U.S.A.  Eng.  Pat.  30,625,  Dec.  28, 
1897. 

Till-:  process  is  claimed  for  producing  esters  of  glycerin  and 
phenols  or  their  derivatives,  which  consists  in  heating  the 
sodium  phcnolatc  with  monoehlorhydrin  at  140° — 150°  C. 
The  substances  produced,  are  claimed  as  new  products. 
Bodies  formed  as  described,  are  said  to  possess  a  uniform 
bitter  taste,  and  a  specific  flavour  deuoting  their  origin. 

—A.  C.  W. 

XXI.-PHOTOGRAPHY. 

Silver  Bromide  -  Gelatin,  Action  of  Formaldehyde  <•«. 
St.  lleilbronner.  Phot.  Arch.  38,  166—168;  Chem. 
Centr.  1898,  1,   [4],  289. 

It  has  been  frequently  represented  that  the  hardening  with 
formaldehyde  causes  the  formation  of  a  coloured  film  on 
the  plates.  The  author  immersed  unexposed  and  exposed 
plates,  before  and  after  developing,  for  six  minutes  in  com- 
mercial formalin  solution,  then  washed  with  water  and 
developed  in  4  per  cent.  "  Rodinal  "  solution  for  2  minutes, 
finally  leaving  for  10  minutes  in  the  fixing-bath.  Before 
development,  the  developer,  as  well  as  the  sodium  thio- 
sulphate.  penetrates  into  the  film  with  great  difficulty, 
but  the  impregnation  proceeds  quite  normally,  so  soon  as 
the  negative  is  first  fixed  and  then  hardened.  This  is  the 
case  with  both  unexposed  and  exposed  plates,  as  well  as 
when  different  developers  are  employed.  The  plates  bathed 
in  formalin  before  development  showed  a  peculiar  net-like 
struct  ure  on  the  film,  that  could  not  be  removed  by  mechanical 
means,  just  as  reduced  silver,  that  could  not  be  reduced 
by  washing,  was  noticeable  on  the  gelatin.  It  is  stated 
that  the  formation  of  a  coloured  film  on  the  plate,  through 
the  hardening  with  formaldehyde,  would  occur  if  the  latter 
entered  into  chemical  combination  with  the  developer,  but 


the  latter  is  not  the  case  with  "  Rodinol  "  or  "  Diphenal," 
since  a  mixture  of  formaldehyde  with  these  substances 
develops  the  picture,  although  somewhat  slowly.  The 
assumption  is  confirmed,  therefore,  that  the  formation  of  a 
coloured  film  may  be  traced  back  to  the  known  reasons  of 
the  different  degrees  of  oxidation  of  the  developer  during 
development. — A.  S. 

"  Ortol"  :  A  New  Photographic  JJereloper.     C.  II. 
Bothamley.     Camera  Club  J.,  1898,  12,  28. 

"Ortol"  (Methylorthoamidophenol)  (Hauff)  hiakes  a 
very  useful  photographic  developer,  yielding  negatives 
much  of  the  same  character  as  those  obtained  with  pvro- 
gallol.  Since  it  only  turns  brown  on  exposure  to  air  very 
slowly,  a  number  of  plates  can  be  developed  with  the  same 
quantity  of  solution;  and  neither  the  negatives  nor  the 
fingers  are  stained,  even  after  prolonged  action.  A  suitable 
formula  is  :•— (I.)  Ortol,  15;  potassium  "  metabisulphitr," 
7'5;  water,  1,000.  (II.)  Sodium  carbonate,  100  ;  sulphite, 
100;  potassium  bromide.  2*25;  water,  1,000;  equal  parts 
of  each  to  be  taken.  ( Irtol  can  also  be  employed  for 
intensification,  the  negative  being  previously  bleached  with 
mercuric  chloride  in  the  usual  manner;  but  for  this  pur- 
pose it  is  better  to  omit  the  sulphite.  As  the  intensified 
image  apparently  consists  of  a  mixture  of  metallic  mercury 
and  silver,  the  whole  operation  may  be  repeated  if  necessary, 

— F.  H.  L. 

Photo- Ceramics   in    Three    Colours,       P.   C.    Duchochois. 

Anthony's  Bui!.  ;    through   Scient.   Arner.    Suppl.   1898, 

45,  18,439. 
This  is  a  combination  of  the  "  three-colour  "  process  used  in 
producing  coloured  photographic  prints  with  the  "dusting- 
on"  process.  The  three  original  negatives  are  prepared 
on  ordinary  "  ortho-chromatic"  plates  (not  containing  any 
iodide),  which  are  best  specially  sensitised  for  red,  yellow, 
and  blue  respectively  by  the  operator  himself,  before  ex- 
posure. The  screen  for  the  blue  negative  i<  a  reddish-orange, 
absorbing  (in  the  spectroscope)  the  bands  between  II 
EfD,  and  suppressing  the  ultra-violet  rays.  For  the  red 
negative,  the  screen  is  a  greenish  green-yellow,  absorbing  the 
light  from  A  to  CfD.  The  screen  for  the  yellow  negative  is 
a  bluish  blue-violet,  absorbing  the  light  between  E  and  !)]('. 
From  these  negatives,  which  ought  to  be  full  of  detail  but 
free  from  fog,  diapositives  are  made  in  collodion  or  on 
transparency  gelatin,  and  they  should  be  clear  and  trans- 
parent with  about  the  density  of  a  lantern  slide.  In  order 
that  they  may  be  printed  from  in  a  reversed  position  80  :>s 
to  give  correctly  placed  enamels,  and  also  that  they  may 
be  applied  to  slightly  curved  surfaces,  the\  must  be 
stripped  of  their  temporary  rigid  supports  and  used  as 
films. 

The  hygroscopic  compound  consists  of  glucose,  liquid, 
50  minims  ;  best  gum  arabic,  25  grains  ;  saturated  solution 
of  ammonium  bichromate,  2  drachms ;  water,  1  oz.  After 
beiog  well  filtered,  this  will  keep  in  good  condition  in  the 
dark  for  a  week  or  so  ;  but  it  is  better  to  use  it  within 
48  hours  of  preparation.  The  glass  plate,  plaque,  &c,  is 
thoroughly  cleaned,  coated  (on  a  slow  whirling  table  for 
large  articles)  with  the  sensitive  liquid,  allowed  to  drain 
for  a  few  seconds,  then  dried  at  43°  C.  to  prevent  crystal- 
lisation ;  the  whole  operation  being  conducted  in  a  yellow 
light.  Whilst  still  warm,  it  is  exposed  under  one  of  the 
diapositives  for  about  three  or  five  minutes  in  bright 
diffused  light  ;  then  (in  daylight)  allowed  to  absorb 
moisture  for  two  minutes,  and  dusted  with  the  corre- 
sponding enamel  colour  by  means  of  a  pepper-box.  The 
powder  is  gently  rubbed  over  the  surface,  and  more  is 
applied  at  intervals  as  the  film  becomes  damper.  When 
the  details  are  fully  "  developed,"  the  plate  is  heated  to 
remove  moisture,  the  superfluous  pigment  carefully  brushed 
off,  and  the  image  "fixed"  (i.e..  the  excess  of  bichromate 
eliminated)  by  immersion  in  two  successive  baths  of  fused 
borax,  125  grains;  alcohol,  12  oz. ;  water,  4  oz.  The 
plaque  is  dried,  burnt,  coated  again,  exposed  under  the 
next  tliapositive,  &c.,  again  burnt,  and  the  cycle  of 
operations  repeated;  but  the  order  in  which  the  colours 
are  employed,  makes  no  appreciable  difference.  It  is 
important,   however,   that   the    three    exposures    shall    be 
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equivalent  in  effect,  or  the  final  enamel  will  not  have  its 
tints  properly  balanced;  that  is  to  Bay,  will  not  !-  true 
to  the  original.  It  is  also  necessary  that  the  filmssball  Vie 
I  accurately  superposed;  methods  of  ensuring  tin*. 
„!   v.  manipulating   highly   convex   or  concave 

objects,  an-  f 1 1 1 1  %•  described  in  the  article. 

translucent  enamel  colours  found  in  tin-  mar 
quite  suitable,   but    they    often    require   further  grind 
Tne'rr  fusibility,  however,  must  b  I  with  reference 

to  tin-  materia]  of  which  the  plaque  is  constructed; 
needs  the  moat  fusible  colours:  enamel   plates  tin-   least. 
After  the   1 1. ir- i  proof  has  Bometimes 

advisable  to  add  a  fourth  in  monochrome — bistre,  neutral 
nut   &c— or  the  picture  may  be  touched  up  h\  hand. 

—  I'.  11.  I.. 

Aldehydes   and    Ketone*,   A    Photographic   Reaction  of. 

cos.  and   Beyewetz.     Bull.  Boc.  Chhu.   1898, 
19,  I'M- 

.   ,md,r  XXIII..  / 

PATENTS. 
Leather  for  Photographic  Purposes,  Manufacluri  of  Pre- 
pared Sensitised.    O.Imray,  London.    Krom  Earbwerke 
v.uiii.   Metster,   Lucius,  and    Bruning,  fJoechsl   a  Main. 
Bug.   '  March  15,  18U7. 

\.  ordinary  leather  decomposes  gold  and  silver  salts,  it  is 
impossible  to  produce  photographic  prints  directly  on  it; 
but  if  the  material  be  saturated  on  both  Bides  with  a  0-5  or 
1 -0  per  cent,  solution  of  plain  collodion,  after  24  hours  it 
may  be  coated  with  sensitive  emulsion  and  treated  in  the 
way  a-  glass  plates.-  I'.  II.  I. 

Photographic  Developers.    .1.  Banff,  Feuerbacb,  Germany. 
Bug.  Pat  28,596,  Deo.  8,  1897. 

'I'm.  inventor  claim-  the  dialkylglycines  of  paraphenylene 
riene  or  xylylene)-diamine  and  of  o — a  nml  a — j3- 
naphtbyli  n.  diamine  as  photographic  developers.  Th<  -« 
j '  may  be  made  into  very  concentrated  solutions 
which  keep  better  'ban  any  other  developer,  reduce  the 
image  rapidly  in  presence  of  sulphite,  alkali  carbonati  oi 
hydroxides ,  do  not  -tain  the  gelatin,  and  give  a  fine  grain 
similar  to  that  of  wel  collodion  plates.  A  suitable  formula 
i-:   dimethyl-D-amidophenylglycine,   1    grm.;    -odium   sul- 

pbite,  ■')  grins,  ;  "  potash,"  ■>  grins. ;  water,  li .c. 

—F.H.L. 

Applying  Colourt  '..    Photographs,  Improved  Process  of. 

\.  I   I.. n%.  I. Ion.     From    !■'.   von    Bentivegni,   San 

Prat i    S.A.     Bog.  l'at.  80,115,  Dec.  'Jo.  1897 

Tin-  i-   a  pre  ouring  photographic  silver  prints 

!\   Axing  them  face  downward-  upon  a  -in,  I   ol    ".lass,  -alld- 

papering  a«ay  the  Buperfluous  paper,  making  tin'  picture 
translucent  by  immersion  in  a  bath  of  wax,  and  applying 
■ome  oi  i  to  ib.    back  of  the  picture  and  others 

to  a ond  sheel  tened  behind.    The  novelty 

appear-   t nsitit   in    the    composition   of    the    waxing 

solution,  which  is  a- follows:  Refined  castor  oil,  i  pint; 
white  vaselin,  1  dessertspoonful;  spermaceti,  i  teaspoon- 
liil.  20   drop-;    oitroiiella,   'jo  drops;    heated 

Durud   light    red   with 
alkali,  t  root       1     II.  I.. 

Photographs  fcs  Artificial  Light,   Flash  Powder  for  the 
Taking  <•!       A    Weiss,   Strassburg.     Bug,    l'at.    1126, 

.Ian.   II.    I 

POWUWJUOI    iiliiiniiiiuin    emits    a    more    actinia    light  than 

trnesiuin,  but  the  compositions  hitherto  employed  have 

proved   dangerous   to   handle.      The    invi  h 

mixture  of  15  to  60  parts  of  aluminium   with  BS   o.  10  of 

potni  moo  pprchloratc     the  Inttoi   proportions  being  most 
Jlj     ntt  tble  lot  ordinary  photographic  purposes, 

I  .  II.  I.. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

Higher  NitroceUuloses.    C.  Hoitsema.    iCeits.angew.Chem. 
1898 

The  nitrogen  content  of  the  highest  nitrocellulose  hitherto 
prepared  corresponds  nearly  with  Hit  per  cent.,  viz.,  that 
of  the  trinitrate,  t  .  II' i.  STO  [he  author's  attempts  to 

prepare  a  higher  nitrocellulose  by  the  action  of  nitric  acid 
on  gun-cotton  in  presence  of  phosphorus  pentoxide,  sulphur 
trioxide,  or  sulphuric  acid,  failed.  A  product  which  I 
taiucd  14  per  cent,  of  nitrogen  was  prepared  by  treating 
gun-cotton  with  the  mother. li.pior  left  after  separating 
Crystals  of  nitrogen  pentoxide  from  the  distillate  obtained 
by  heating  a  mixture  of  nitric  acid  and  phosphorus  pent- 
oxide. By  the  action  of  the  crystals  theruseh  es  and  of  the 
residue  left  in  the  retort,  product-  containing  13 "J  and 
13*8  per  cut.  ol  nitrogen  respectively,  were  obtained. 

— K.  W.  W. 

Nitro-Explosivts,   The    Manufacture   of.      A.    l'rister. 
Proc.  Chem.  and  Metall.  Boc,  8.  Afri  -12. 

'I'm-  pap.  i  givt  -  a  detailed  account  of  the  ordinary  methods 
of  manufacturing  dynamite  and  blasting  gelatin,  and  r< 
more  especially  to  their  manufacture  and  use  on  the  Band. 
The  admitted  annual  consumption  of  dynamite  in  the 
South  African  Republic  i-  6,250  tons,  which,  according  to 
figure-  published  by  the  Chamber  of  Mines  in  1896,  may 
be  classified  into  blasting  gelatin.  4,500  ton-  ;  dynamite 
No.  1,  1,250  ton-;  gelignite  gelatin  1  A.  and  dynamite 
No ,8,  .'ion  tons.  This  would  correspond  to  5,887 '5  tons 
of  nilro-glyccrin,  for  which  8,660  ton-  of  glycerin  or 
a  tons  of  fat  would  1"  jr — an  amount  of  raw 

material  which  it  would  he  difficult  to  obtain  in  South 
Africa.     I  i  i-  therefore  chiefly   imported   from 

Europe,  lor  the  indicated  amount  of  dynamite  No.  I, 
:t!3  tons  of  kieselguhr  would  lie  required.  This  is  found 
in  the  district  ol  Brmelo,  Transvaal.  Owing  to  the  hard- 
ness of  the  ores,  the  most  powerful  explosives  must  he 
used,  and  blasting  gelatin  i-  much  more  u-ed  than  dyna- 
mite No.  1. 

The  nitric  acid  used  in  the  manufacture  is  prepared  from 
-odium  nitrate,  all  of  which  is  imported  from  Chili,  no  such 
mineral  having  been  discovered  in  South  Africa.  The 
deposits  of  potassium  nitrate  at  Prieska,  Cape  Colony,  ami 
in  the  Maiico  district,  an  slated  to  be  of  do  commercial 
importance.  Tin  company  Boated  to  work  the  former  is 
now  in  liquidation,  whilst  the  Marico  deposit  was  found  to 
mi  -o  little  nitre  (only  9  per  eel  '. )  that  it  did  not  pay 
for  the  working.  Sulphur  lor  the  sulphuric  acid  is  im- 
ported from  Sicily  and  England.  Experiments  have  ben 
made  with  the  object  of  utilising  native  pyrites,  but  owing 

to   a   variety  of   causes,  which    the    author  does  not  specify, 

thi  bc  have  not  been  carried  out  successfully  on  a  uianu- 
facturing  scale.  The  sulphuric  acid  factory  is  -aid  to  work 
a-  well  on  the  Kai  d  as  in  Europe,  but  owing  to  the  greater 
altitude  (5,785  ft.  above  sea  level),  the  chambers  bare  to 

be   made  ni,  larger   in  order  to   obtain   the  same 

results. 

Referring   to    the   dangers    accompanying   the    use    of 

dynamite,  the  author    states   that    freezing    rarely  occurs  on 

tin-  Rand,  though  it  may  occasionally  happen  in  winter. 
The  recent  mining  disaster  at  Langlaate  is  attributed  to 
incomplete  explosion  of  dynamite,  the  workmen  being 
suffocated  by  fumes  from  the  burning  residue.     Nitre 

ixide  is  one  of  tin-  products  of  burning  dynamite,  und 
this  has  recently  been  found  by  German  chemists  to  be  u 
deadly  as  hydrocyanic  acid. — (     \.  \l. 

Perchron  ■     icid.  Alkali  Salts  of .    O.V.Wiede. 
Ber.  31,  [5],  516. 

S        .■/■ '  \  1 1  ,  pooi  '■'  l*. 
PA  I  IMS 

Explosives,   Impts.   in   »r   relating   In.     W.   Greaves   and 

I       M.    llann.    A heraiiiaii.    t.lainorgan.      Eng.    Pat.  9111, 

April  '.'.  i 

I  in.  object  is  to  produce  a  blasting  powder  safe  for  use  in 
dusty    and    Men     mines.     The    invention    consists    iii    ..  ,1, 
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stitnting for  the  whole  or  part  of  the  sulphur,  oxalic  acid 
or  the  oxalates,  acid  or  normal,  of  sodium,  potassium  or 
ammonium.  "  If  desired,  for  the  sulphur  may  be  sub- 
stituted horax  or  boric  acid  alone,  or  mixed  with  one  or 
more  of  the  salts  mentioned  above." — \V.  M. 

Explosives,   Impts.   in,     T.  Trevlev,  Kisslovodsk,   Terek, 
Northern  Caucasus.     Eng.  Pat.  953.3,  April  14,  1897. 

Tins  invention  relates  to  an  explosive  consisting  of  two 
distinct  portions — a  solid  powder  consisting  of  potassium 
chlorate,  ferric  oxide  and  manganese  oxide,  and  a  liquid 
consisting  of  petroleum  and  oil  of  turpentine,  almond  oil 
being  added  in  some  cases.  The  solid  mixture  is  filled  into 
cartridges  of  convenient  size  made  of  paper  easily  permeable 
by  the  liquid,  and  10  or  15  minutes  previously  to  charging 
the  bore  holes,  the  cartridges  are  impregnated  with  the 
liquid  ;  the  mass  is  then  charged  into  the  holes  in  a  similar 
manner  to  dynamite. — W.  M. 

Blasting  Compound,  Improved,  and  Process  for  its  Manu- 
facture. V.  Miiller,  S.  Oberlunder,.  V.  H.  Fuchs,  and 
S.  Gomperz,  all  of  Vienna.  Eng.  Pat.  6772,  March  15, 
1897. 
"  Tins  invention  relates  to  a  blasting  compound  consisting 
mainly  of  nitrated  tar  products,  in  particular  nitrated  car- 
bolic acid,  with  addition  of  sulphur,  potassium  nitrate,  and 
cellulose."  The  compound  is  prepared  by  first  incorporat- 
ing with  In  parts  of  powdered  sulphur,  12  parts  of  crude 
carbolic  acid,  so  that  a  semi-pasty  mass  is  prepared. 
Separately,  18  parts  of  nitric  acid,  40°  P.,  are  mixed  with 
411  parts  of  KNOa.  lioth  preparations  are  then  intimately 
mixed,  and  aftei  completion  of  the  reaction  the  compound 
is  neutralised  by  means  of  3  parts  of  sodium  carbonate, 
7  parts  of  wood  powder  being  also  added.  The  finished 
product  is  made  into  cartridges,  which  are  dried  at  35°  C. 

—  W.  M. 

Explosive  Propelling  Compounds,  Impts.  in,  and  in  Pro- 
cesses and  Apparatus  for  their  Manufacture.  Hudson 
Maxim,  London.     Eng.  Pat.  7178,  March  19,  1897. 

The  object  of  this  invention  is  to  produce  an  explosive  in 
form  of  a  multi-perforated  body,  the  perforations  being  so 
shaped  and  arranged  as  to  present  the  minimum  of  burning 
surface  to  the  flame  of  ignition  when  fired  in  a  gun,  and  be 
consumed  with  a  constant  increase  of  burning  area.  To 
carry  out  the  invention,  a  colloid  of  guncottou  or  compound 
of  trinitrocellulose,  gelatin-pyroxiliu,  and  nitroglycerin 
(Eng.  Pat.  16,311, 1895)  is  perforated  with  angular  pins  or 
mandrils,  preferably  either  hexagonal  or  three-sided.  Six 
systems  of  perforation  are  pointed  out,  whereby,  when  a 
powder  is  consumed  by  combustion  within  the  perforations, 
the  total  consumption  will  be  completed  at  the  instant  of 
interjunction  of  the  perforations,  and  when  the  perforations 
have  attained  their  largest  size.  The  author  fiuds  that  an 
effective  method  of  removing  solvent  from  a  compound 
consisting  mainly  or  wholly  of  guncottoo,  is  to  place 
the  material  in  a  suitable  vessel,  from  which  the  air  is 
preferably  exhausted,  charged  with  the  vapour  of  a  volatile 
solvent,  such  as  acetone.  The  explosive  material  is  then 
heated  above  the  boiling-point  of  the  solvent,  which 
evaporates  from  the  interior  more  readily,  since  the  forma- 
tion of  a  horny  exterior  layer  is  prevented  by  the  vapour. 

— W.  M. 

Explosives.  Impts.  in  or  relating  to.     E.  A.  G.  Street, 
Paris.     Eng.  Pat.  9970,  March  29,  1897. 

This  invention  relates  to  an  explosive  produced  by  dis- 
solving a  suitable  uitro  derivative  or  combination  of  nitro 
compounds  in  animal  or  vegetable  oils  or  fats  at  a  tempera- 
ture of  from  40°  to  60°  C.  It  is  found  that  by  rapidly 
cooling  and  stirring,  a  thick  pasty  mass  is  obtained,  varying 
in  consistency  according  to  the  proportion  of  oil  and  nitro- 
compound,  which  can  he  mixed  with  chlorate  of  potash 
alone,  or  together  with  "  hydrocarbouated  or  carbonated 
substances,  such  as  starch."  The  mixture  gives  a  plastic 
explosive  easily  moulded. — W.  M. 

Guncotton,  Treating ;  Impts.  in  and  relating  to  a  Process 

of,  and  Apparatus  for.     F.   G.  Du   Pout,  Wilmington, 
Delaware,  U.S.A.     ling.  Pat,  15,693,  July  1,  1897. 


Tun  object  of  this  invention  is  to  obviate  the  necessity  for 
drying  guncotton  previously  to  treating  it  with  the  solvents, 
which  turn  it  into  forms  convenient  for  the  arts.  The  author 
takes  advantage  of  "percolation  "  to  replace  the  water  in 
guncotton  by  any  chemical,  not  a  solvent  of  guncotton, 
which  can  be  used  in  the  process  to  which  the  guncotton  is 
to  be  subjected.  In  the  manufacture  of  smokeless  powder, 
where  alcohol  and  ether  are  to  be  mixed  with  the  guncotton, 
the  water  is  displaced  by  alcohol  without  at  any  stage 
in  the  displacement  drying  the  guncotton,  the  ether  being 
afterwards  mixed  into  the  alcoholised  guncotton,  thereby 
gaining  an  advantage  by  reason  of  the  affinity  which  ether 
has  for  alcohol,  for  the  ether  penetrates  the  mass  of 
alcoholised  guncotton  much  more  readily  than  alcohol 
and  ether  do  when  mixed  together  with  dry  guncotton.  For 
a  description  of  the  special  press  to  be  used,  the  specification 
must  be  consulted. — W.  M. 

XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Absolute    Gas    Measurement,    New  Method  of.       [Direct 

Measurement    of  Reduced    Gas     Volumes."]       O.   lileier. 

Her.     1897,    30,     [19],    3123 — 3131.       (Compare     this 

Journal,    1896,   294,    616,    672;    1897,   456,   634;   1898, 

272.) 

Fig.  i  shows  the  apparatus,  which  is   specially  designed  for 

the  estimation  of  nitrogen  in  ultimate  organic  analysis.   The 

burette  A,  which,  along  with  the  compensator  li,  is  enclosed 

in   a   water-jacket,   is    graduated     to    contain     51-37    c.c. 

between  the  three-  way  tap  A  and  the   mark  ra.     51*57  c.c. 

represents  the  volume  of  60   mgrms.  of  nitrogen  at  18"  C, 

and  under  a  pressure  of  760  mm.     This  volume  is  therefore 

divided  into  60  equal   parts,  which   are  further  subdivided 

into  fifths.     If  the   apparatus  is  to  be   used  for  purposes 

other  than  the  estimation  of  nitrogen,  the  burette  must  also 

be  graduated  in  cubic  centimetres. 

The  compensating  tube  15  contains  a  few  drops  of  40  per 
cent,  caustic  potash,  and  is  fiiled  with  dry  air  at  18°  ('.  and 
760  mm.  The  filling  of  the  tube  is  accomplished  in  the 
following  way  : — Before  the  lateral  tube  c  is  finally  scaled 
up,  the  burette  is  nearly  tilled  with  air  by  raising  or  lowering 
the  reservoir  C,  containing  10  per  cent.  KOB.  The  exact 
volume  of  enclosed  air  at  the  prevailing  temperature  and 
pressure  is  then  ascertained.     Next,  the   volume  which  this 

Fig.  1. 
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quantity  of  air,  saturated  with  th<-  aqueous  vapour  from 
40  per  cent  KoH.  would  occupy,  if  its  tempera! 

its  pressure  7<".o  mm.,  i-  calculated  in  the  ordinary 
way.     By  raising  or  lowering  the  1  .  the  enclosed 

air  is  then  eompn  panded,  as   tin     casi    maybe, 

exactly   to  the   calculated   volume.      !!"•     capillary   tube, 
which  forms  tin-  communication   between  tbe  burette  and 
.mpensating  tube,  contains  a  drop  of   KOH  solution, 
to  indicate  wbetber  the  1  t>oth  tubes  are  tl 

(Other  liquids,  coloured  if  necessary,  may  be  employed.) 
Hy  blowing  or  sucking  at  tl.  the  pressure  in  i!  is  adjusted, 
with  the  belp  of  the  differential  manometer,  until  it 
to  that  in  A,  ivbeo  c  is  sealed  off.  The  position  01 
the  index  is  finally  determined  bj  introducing  a  new  volume 
of  air  into  tbe  burette,  and  again  bringing  it  to  the  cal- 
culated volume.  Winn  thi-  i.  done,  the  apparatus  is  ready 
for  use.  Nitrogen  from  the  combustion  tube  is  admitted  in 
the  usual  way  at  a.  When  the  evolution  of  gSJ  has  ceased, 
a  is  closed  by  it-  nipper  tap  1 ,  and,  aft.-r  waiting  2o — 2.j 
minutes  for  the  temperature  to  Income  uniform,  the  reservoir 
('  i-  raised  until,  on  opening  the  tap  h,  the  indix  remains 
approximately  at  sero.  1,  and  the  fine  ad- 

it  made  with  p*.     Theol  wlrng  of  the  burette 

now  represents  the  weight  of  the  nitrogen  in  mgrms.  ami 
tenths  of  mgrms. 

For  gt  anal)  -is  the  antho 

apparatus,  shown  in  Fig.  ■-'.  The  measuring  vessel  A  and 
the  compensatoi  n  are  similar  to  those  already  described 
(this  .  It  .inn:.  I,  1898,  272— 273),  B  being  filled  to  the  mark 
h,  with  moist  air  al   Is    and  760  mm. 

(1.)  Manipulation   of  the  Apparatus  in   Absolut*    Oat 

■  mi  ah. — As  an  example  tin-  estimation  of  hydrogen 

peroxide   is   given.     A-    usual,    l>   contains  tbe   measured 

quantity  of  the  peroxide   solution,  whilst  the  innei 

contain-    the    acidified    permanganate    solution.      Before 

2. 


1 


W 


beginning  ibi  in  II  is 

tii-t   iii-i. I.-  :ii.d  kept  .  [  •    prevailing  in  l>.     The 
oxygen   i-  then   liberated    Bud    collected    in    A.  when   the 

pressure  eoiiimi.ii  t..  A  and  '.  lowering  the 

rcurj  to  that  in  B, 

Thcgas  contained  ...  the  mi  i  \  not*  repre- 
sents the  qnantit]  ■  nil  in  nrdcr  In  r.  .1 
it  off.  \  .ii  i  '  I,  „|||, 
thi  r.  The  level  of  lb  .,  u  |s 
brought  to  the  mark  /..  and  the  pressure  in  ' 
I.,   that    in   I!      Tl. 

d    iberati  I  (It 
grm.  ..t  byd  id. 


(2.)  Manipulation  of  the  Apparatus  in  relativi  Oal 
■  mints  (ordinary  Gas  Analysis). — 100  c.c.  (or 
10(1  parts)  of  the  gas  to  be  analysed  are  introduced  and  the 
analysis  conducted  in  the  ordinary  way.  The  introduction 
of  100  volumes  of  th.  gas  may  he  accomplished  ill  three 
different  ways. 

(a)  The   pressure  iu  the  compensator  i-  made  equal  to 
that  of  the  external  atmosphere.     A  slight  eax —  "t 
then  sucked  into  the  measurer,  the  meniscus  adjusted  exactly 
and  the  tap   h  opened  for  au    instant  to  allow  the 
:..  ■  scape. 

('<)  About  100  c.c.  of  the  gas  may  be  sucked  into  A, 
which  is  then  placed  in  communication  with  1!.  The 
meniscus  iu  A  i-  now  adjusted  to  100,  whilst  that  in  It  is 
varied  until  the  pressures  in  A  and  I!  are  equalised. 

(o)  Th«'  level  of  the  mercury  in  I!  may  be  adjusted  to 
the  mark  I/,  whilst  a  slight  excess  of  g-as  is  introduced  into 
A.  After  setting  the  meniscus  in  \  exactly  at  loo,  tbe 
excess  ..:  gas  is  carefully  allowed  to  escape  until  tbe  pressure 
in  A  is  identical  with  that  in  15. 

ich  case  the  compensator  must  not  be  altered  after 
the  first  measurement.  The  results  are  obtained  directly 
iu  percentage  volumes.  In  the  third  instance  the 
measurements  are  absolute,  but  this,  in  general,  is  of  no 
conseqnenci  in  gas  analysis.'  -.1.  s. 

Oat  Analiisis  Apparatus.  O.  Meier.  Iter.  31,  [:t],  236— 
889.  (See  also  this  Journal,  1896,294,  615,  and  879 ( 
also  1897, 466 and  684, and  1898,  'J72.) 

Tin:  principle  of  the  author's  compensation  method  is  to 
measure  the  volume  of  a  quantity  ..fair  which,  under  the 
same  condition-  of  temperature  and  humidity,  exerts  the 
same  pressure  as  the  gas  in  question  After  every  absorp- 
tion, the  ga-  i-  brought  back  to  its  original  volume,  or  to  a 
volume  which  hear-  a  definite  ratio  to  the  original  volume, 
A  two-limbed    pipette  A  —  H   (Fig.  1)  which   holds  tl 

Fig.  1. 


-, 


communicates  bj  means  of  a  differentia]  manometer  with 
npeusator  C.  Each  of  the  live  -mall  bulbs  of  A 
occupies  i"  per  cent.,  each  of  ii„.  nine  bulb*  of  It.  1  per 
cent,  and  the  big  lull,  of  air  with  the  capillaries  above,  4] 
per  cent,  of  the  total  volume  A  -  B(  100  parts).  The 
upper  part..!  C  occupies  100  pars,  and  the  graduated 
seale  '-'••''  part-.  At  the  beginning  of  th.-  determination, 
the  BBS  in  A  It.  and  the  air  in  I '.  are  at  atmospheric 
After  some  of  the  lms  )m-  been  absorbed,  and 
the  remainder  brought  book  to  th.-  original  volume,  the 
pressure  in  A  II  i-  reduced,  an. I.  in  order  to  restore 
equilibrium  in  the  manometer,  the  air  iu  ('  i  allowed  to 
.  ipand,  the  im       '  .1  exp  insi  id  ..tl  on  thi 

Pot  the  accurati  di  termination  ol  -mall  volumes,  a  throe- 
limbed  apparatus  (Fig.  2)   i-  recommended.     In  t! 

itself  i-  measured.     The  volumes  of  the  bulbs  are 
marked  upon  them ;  the)  .1..  not  form  any  aliquot   part  of 

mi     ol    the    whole      Kach    bulb    of    B    OOCUpieS    I. -• 
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than  the  graduated  seale  C,  and  the  volume  of  each  bulb 
of  A  is  less  than  that  of  the  two  limbs  B  aud  C  together. 
The  volume  A  +  1J  +  C  =  9S'48  c.c.,  so  that  a  space  = 
1-52  c.c.  must  be  left  between  the  highest  marks  on  the 
limbs  aud  the  stop-cock  above,  in  order  that  the  whole 
may  coutaiu  100  c.c. 

The  measurement  is  effected  by  bringing  the  confining 
liquid  up  to  the  appropriate  marks  on  A  and  H,  maiutaining 
it  there  by  means  of  spring-clips  fixed  on  the  tubing 
which  connects  the  apparatus  with  the  level-bottle,  aud 
noting  the  height  of  the  liquid  in  C.  The  volume  of  the 
gas  is  the  sum  of  the  volumes  observed  in  the  three  limbs. 

— E.  II.  T. 

Spurting,  Device  to  Prevent  Loss  from.     A.  H.  Low.     J. 
Amer.  Chem.  Soc.  20,  (3),  233— 23 1. 

Tins  is  effected  by  means  of 
the  arrangement  shown  in 
the  accompanying  figure. 
It  consists  of  a  piece  of  glass 
tubing,  on  which  are  blown 
two  bulbs,  fitting  quite 
loosely  in  the  neck  of  the 
flask.  The  escaping  vapours 
condense  on  these,  forming 
liquid  joints  on  opposite 
sides,  whilst  no  obstruction 
is  offered  to  the  escape  of 
gases.  The  exterior  portion 
of  the  tube  projects  from 
the  ueck  of  the  flask  at  such 
an  angle  that  any  vapours 
condensed  upon  it  fall  back 
into  the  flask.     It  is  stated 

that  this  device  is  specially  useful  in  preventing  bumping 

of  sulphuric  acid  in  copper  assays. — C.  A.  M. 

Chimney  Smoke,  Colorimetric  Determination  of  Density  <>/'. 
P.  Frit/.sche.     Zeits.  Anal.  Chem.  37,  [2],  92— 94." 

Into  a  glass  tube,  of  about  10  mm.  internal  diameter  and 
150  mm.  length,  insert  a  plug  of  2  grins,  of  loose  cellulose 
(nitrocellulose),  and  connect  the  tube  by  means  of  a  short 
piece  of  rubber  tubiug  with  another  tube  of  similar  diameter, 
and  of  such  length  that  it  projects  a  short  way  into  the  chimney 
when  introduced  through  a  hole  in  the  wall.  Connect  the 
other  end  of  the  tube  with  an  aspirator,  aud  suck  a  measured 
quantity  of  10 — 20  litres  of  the  chimney  gases  through  the 
cellulose.  1  disconnect  the  tubes,  transfer  the  upper  blackened 
layer  of  the  cellulose  by  means  of  forceps  to  a  300-e.c. 
stoppered  bottle,  with  a  wide  mouth,  and  rub  out  the  tubes 
well  with  the  remaining  cellulose.  Put  the  latter  also  into 
the  bottle,  which  now  contains  all  the  soot,  add  200  c.c.  of 
water,  and  shake  energetically  till  a  uniformly  grey  pulp  is 
obtained.  To  estimate  the  amount  of  soot  present,  pour 
the  pulp  iuto  a  round-bottomed  test  tube  of  40 — 50  mm.  j 
diameter,  and  compare  the  colour  with  the  colours  of  a  scale 
prepared  as  follows  : — Iuto  several  flasks,  each  containing  ! 
2  grins,  of  the  nitrated  cellulose,  put  5,  10,  15,  20,  25,  and 
30  ingrms.  of  soot  respectively,  add  200  c.c.  of  water,  mix 
thoroughly,  and  compare  the  shades  with  discs  of  paper 
which  have  previously  been  tinted  to  different  degrees  with 
Indian  ink,  and  allowed  to  dry  completely.  These  discs 
are  pasted  on  cardboard,  and  the  amounts  of  soot  to  which 
they  correspoud  are  recorded. — H.  B. 

Glassware  fur  Chemical  Purposes,  Judging.  F.  Forster. 
Zeits.  fur  Iustrumeutenkunde,  13,  457  ;  Dingler's  Polvt. 
J.  307,  [7],  165. 

See  under  VIII.,  page  351. 

INORGANIC    CHEMISTRY- 
QUANTITATIVE. 
Carbon  Monu.ride.     Determination  of  Traces  of  in  (rases, 
M.  Xicloux.     Comptes  rend.  126,  [10],  746—749. 

The  gas  (1  litre;  2  or  3  litres  as  a  maximum)  is  aspirated 
through  a  series  of  (J-tubes,  containing  respectively  solid 
caustic  potash,  sulphuric  acid,  pumice,  and  iodic  acid.     The 


last  tube  is  immersed  in  an  oil-bath  kept  at  150  C, 
and  communicates  in  turn  with  an  absorption  tube  con- 
taining 5  c.c.  of  caustic  soda  solution  of  density  1'3 
mixed  with  5  c.c.  of  water.  The  first  two  tubes  serve  to 
remove  any  carbon  dioxide,  sulphur  dioxide,  or  hydrogen 
sulphide,  and  to  dry  the  gas.  Any  carbon  monoxide  is 
oxidised  by  the  hot  iodic  acid,  according  to  the  equation — 

sco  +  2Hio:,  =  5eoa  +  im  +  I, 

and  the  iodine  vapours  are  retained  by  the  caustic  soda,  the 
last  traces  being  carried  through  the  apparatus  by  the  aspira- 
tion of  1  or  2  litres  of  air.  The  soda  solution  is  acidified 
by  sulphuric  acid,  nitrous  acid  added  to  liberate  the  iodine, 
which  is  then  dissolved  by  vigorous  shaking  with  a  known 
amouut  of  carbon  bisulphide,  and  estimated  by  comparing 
the  tint  of  the  solution  with  those  ot  corresponding  solutions 
made  from  known  amounts  of  potassium  iodide.  The  iodic 
acid  tube  must  be  sealed  after  filling,  and  blank  experiments 
must  be  made  with  the  apparatus  beforehand,  to  ensure  the 
absence  of  organic  matters  which  might  liberate  iodine. 
Carbon  monoxide  forming  from  1/1000  to  1/50000  of  the 
volume  of  the  gas  to  be  analysed  can  be  thus  determined, 
with  a  maximum  error  of  10  per  cent. — J.  T.  D. 

Phosphorus,  Estimation  uf,  in  Phosphides.      I..  Frank. 
Zeits.  anal.  Chem!  37,  [3],  173  —  17S. 

The  method  is  based  on  the  decomposition  of  the  phos- 
phide (e.g.,  aluminium  phosphide),  and  the  oxidation  of 
the  evolved  hydrogen  phosphide  to  phosphoric  acid  by 
bromine. 

The  apparatus  consists  of  a  generating  flask  A,  and  three 
absorption  vessels  B,  C,  I),  filled  with  20,  20,  and  15  c.c.  of 
a  saturated  solution  of  bromine  in  hydrochloric  acid.  A  Bun- 
sen  valve  V  is  introduced  between  A  and  B  to   prevent   the 


absorbent  liquid  being  drawn  back  iuto  the  generator,  aud 
provision  is  made  for  the  passage  of  a  current  of  carbon 
dioxide  through  the  apparatus  during  the  operation,  the  gas 
feed-pipe  bcins  connected  witU  the  drop  funnel  a.  Dilute 
sulphuric  acid  ( 1 :  2)  is  employed  as  solvent,  and  a  blank 
experiment  must  be  made  to  test  the  purity  of  the  reagents. 
The  freshly-prepared  phosphide  (about  0'37  gnu.)  is 
weighed  in  a  dry,  stoppered  bottle,  which,  after  the  air  has 
been  expelled  from  the  apparatus  by  carbon  dioxide,  is 
lowered  into  the  flask,  and  the  current  resumed  for  some 
time,  whereupon  50  c.c.  of  water,  and  50  c.c.  of  the  dilute 
sulphuric  acid,  are  run  in — the  latter  gradually — through 
the  drop  funnel.  After  half  an  hour's  repose,  and  the 
evolution  of  gas  has  ceased,  the  flask  A  is  heated  to  boiling 
for  half  an  hour,  and  the  current  of  carbon  dioxide  sub- 
sequently resumed  for  an  equal  period.  The  coutents  of  B, 
C,  and  D  are  evaporated  to  dryness,  the  residue  taken  up 
with  water,  and  the  phosphoric  acid  determined  by  the 
molybdic-magnesia  method. — C.  S. 

Phosphorus,  Rapid  Estimation  of.     <  >.  Herting.     Stahl  u. 

Eisen,  1897,  1005  ;  Chem.  Centr.  1898,1,  [3],  219. 
The  author  refers  to  the  method  given  by  Widowiszewski 
(this  Journal,  1398,  184),  and  states  that  he  prefers  the 
process  accurately  described  by  himself  in  a  previous  article 
(Chem.  Zeit.  1897,  [16],  138).  This  process  depends  oil 
the  titration  of  the  molybdic  acid  in  Sonnenschein's 
precipitate    by   means    of    a    standardised    permanganate 
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solution.    I  he  method  is  accurate,  ami  the  time  required  for 
it-  execution  i-  65  minutes  for  pig  iron,  and  15  minutes  for 
■teel  sad  "  pa  Idle  I  iron."   The  followiog  facts  ai 
the  result  of  the  author'*   personal  experien  l"1 

living  tli--   imn   or   steel,  nitric  acid  of  1  '  135  sp.  ^'r.  is 
most  tollable.  \  laving  of  time  can  be  effected  by 

rigorous   shaking  of  the   iron   and  molybdenum  solution, 
he  factor  for  the  p  '  ition  is  0-01 64. 

It   i-  shown  by   Ins.  ilti  thai   the   volumetric 

method  i-  m  ire  accurate  than  the  gravim  tti  -nice 

the  direct  weighing  of  the  yellow  precipitate  in  th  •  filter 
gives  inacenrate  results. —  A.  S. 

Innandt  u  ■  nci   Haniit  i  •  •/  t  'omnu  rci  .  Analysis  *>f.  E.  Hints. 

/   its.  Anal.  Cli.  in.  21,  [-'].  94--U  I. 
Aniosi  without  exception  commercial   mantles  consult  of 
Thi  i,  with  u-j  to  •!  per  cent,  of  CeO  j ;  and,  apart  from  a 

■mall  quantity  of  Oat  >.  they  contain  only  minnte  at ints  of 

Impui  red  Mom   the  thorium  nitiate,  namely  ZrOj, 

Ndjl  i,  (Neodym  oxide),  I.  i  f  i  „  aod  \  u  i  .  The  estimation  of 
nil  these  is  a  laborious  operation.  To  make  sure  that  tliey 
have  no  appreciable  influence  on  the  light  emission  from  the 
mantle,  airl  that  the  ose  of  a  shortened  analytical  process  is 
justifiable,  theautbor  had  photometric  experiments  made,  of 
which  the  reaulta  are  given  in  the  papertaod  from  which 
he  draws  the  following  coDelnsiona:— (I)  Zri  t.,  l.a.()(,  or 
Vt._.ii,,  up  to  i  per  cent.,  does  not  increase  the  lighting 
power  of  pure  Thi  f.  mantle-;  and  NdjOj  increases  it  a 
little,  the  admixture  of  I  percent  giving  IS  Hefner  candles 
with  an  hourly  consumption  of  ill  litres  of  gag(  =  ll-4 
English   cuoi  3    l   eb.  ft.).     (2)  Admixtures    of 

up  to  1  per  cent  ofNdjOj,  l.iii,  or  Vt.u,.  or  horn  0*2  to 

l  per  cent  "f  Zr(  ls,  have  no  influi  ni a  the  light-emicsivity 

of  thoria-ceria  mantles:  the  influence  of  0*1  per  cent,  of 
Zr(i.  is  doubtful,  i 'i  i  Thi  addition  of  np  to  1  per  cent,  of 
Zti  i  .  N.l  i  i  ,  l.a  i  i,  or  Yt  ,t  >  .  has  no  influence  on  thoria- 
ceria  man  .'.  per   cent,  of  Call.     The  Call 

in  mantle  from  tin  ash  of  the  fabric  : 

it  causes  serious  shrinkage  and  should  be  avoided. 

In  conjunction  with  II.  Weber,  the  author  has  examined 
Knorre's   process   for    ist'rmating  ceria  (this  Journal,  1898, 

79),  in  which  the  solntii f  ceroas  -alt   i-  acidified  with 

If"—'  •  i.  and  oxidised  to  th.  eerie  stat.-  by  boiling  with 
ammonium  persulphate,  tin  yellow  eerie  compounds  being 
rednced  by  dilute  peroxide  of  hydrogen  to  the  coloorlt  ss 

eer.. ii-  state      and  the    .  ices-  of  Bj(  I     titrated   with    pcrmall- 

ite.       in  atoms  l'e      2  moll   K  Wnl >.     .'.  mols.  II  <  i. 

10     mOlS.     I    el  l_  .     th.  I  I    e"  = 

172  part-  CeO*       9  grins,  ot  ammonium  persulphat 
snili.ieiit  to  oxidise  from  0  2to0*8grm   Ce.     The  process 
gives  cornel  result-  a itb  thoria-ceria  mantles, when  applied 
oarefullv,  as  folios         lc  difj    the   soluti  i  Ion ) 

containing  aboul  l  grm.  ofThO,andO'01gnn  ofCe,0,with 
r  ■•  c.e.  of  .him,,  sulphuric  acid  ii   vol.  u  SO 

n  vols,  oi  water),    dilute   to   200  C.C.,  and    add    part'  of   the 

ammonium  persulphat.-.    Meat  to  boiling  lor  I  oi  1  n ti  -. 

cool  to  p.  second  am n  -  hate, 

in  boil  and  cool  ;  add  a  third  portion  and  boil  for  10 — 15 
mi'"  irds  th.-  end  of  th,-  boiling,  add  z  c.c.  more 

of  dilate  II  si . 

burette  till  the  yellow  clout    ha-  jusl   gone,  and  titrate  Lark 

at  ones  with  permangaoate  solution.     Small  quantities  of 

nitrates  .1,,  not   effect   th.    results,  hut  acidification   with 

MM  i,  instead  of  ll  m  i,  leads  to  low  re-ults. 

Thesimplifli  l|  for  analysing  incandescenci  mantles 

i     f..ll..w    i— Take  al   least  12  mantles,  in  the   unbnrnt 

condition,  and  col  ..ir  the  upper  and  lower  .ml-,  retaining 

only    the    mi. I  II.     pari-,  as    the    upper    end  - .s 

treated  with  a  strengthening  fluid,  ami  th,-  lower  ends  mai 
contain  an  exceteiva  proportion  of  cerium  nitrate.  Weigh 
the  quantity  taken  and  extract  c pletely  with  water  con- 
taining a  few  drop-  of  mtric  arid.  Ignite  th.-  remaining 
fabric, fnse 'with   IvIImi,.  dissol-  i   ami   HC1,  pre- 

cipitate with  ammonia,  add  th-  i  tolntion  of  the 

precipitate  to  the  main  eolation,  and  dilate  I  nient 

hulk      i.  Neodymta  (1  part  ol  viti  to  loo  pari 

mU"     lir-t    he   ,lete.   ted      III     -ouieof     ll elltntted     -olll||ol| 

1. 1  ii-  characteristic  colour  ami  absorption  bands.    2 

cipitate  part  of  the  solution  with  oxalic  acid,  nftei  removal 


of  free  acid  by  evaporation,  collect  the  precipitate  («)  on 
a  hardened  filter-paper,  wash  into  a  beaker,  heat  with 
strong  ammonium  oxalate  solution,  dilute,  allow  to  cool, 
lilier  alter  standing  a  considerable  time,  ignite,  and  weigh. 
A  little  thorium  oxalate  will  remain  insoluble  (this  Journal, 
1898,  66),  so  that,  even  in  absence  of  Nd  i  i  .  I.a.dj.  and 
Vt.l  >:i,  the  weight  of  the  precipitate  will  exceed  that  of  the 
CeO,  present  :  at  tin-  -aim-  time  the  Cat  •  affect-  the  estima- 
tion.    If  the  weight,  however,  exceeds  that  of  the  real  i 

present  by  not  more  than  I  per  cent.,  it  may  he  assumed  that 

X.l.ii;.  l.iii.  and  Vt  ■  >,  are  not  present  in  appreciable 
quantity.  It  the  excess  he  ui.-atcr  than  1  per  cent.,  the 
precipitate  mu-t  he  dissolved  with  sulphuric  acid  and 
examined  further  for  these  earths.  To  test  the  filtrate  from 
in)  for  Zn  >..,  evaporate  to  dryness,  ignite  gently,  dissolve 
in  HO,  evaporate  off  the  excess  of  acid,  and  transfer  to 
an  object-glass  with  a  few  drops  of  water.  Evaporate  to 
dryness,  add  a  drop  of  water  and  R  drop  of  potassium 
binoxalate  solution,  again  and   examine   under 

the  microscope  for  the  characteristic  crystals  of  tirconium- 
potassium  oxalate.  The  presenceof  0*1  percent. of  Zr»i. 
may  he  thus  detected  in  the  solution  from  a  single  mantle. 
-'!.  Precipitate  a  part  of  the  solution,  after  evaporating  off 
the  free  acid,  with  oxalic  acid,  ignite,  and  weigh  the  pre- 
cipitate, consisting  of  the  total  rare  earths  other  than  Zri  c 
The  result  is  influenced  by  Cat),  but  for  practical  purpoc 
in  a  mantle  consisting  of,  say,  l  '2  per  ct  nt  ol  tvi  i  .  98'  i 
percent,  of  ThO.,  and  ill  per  cent,  of  Cail.it  does  not 
matter  if  the  <  >'  •  be  reckoned  as  Thi  L  I.  Estimate  ceria 
in  an  aliquot  part  of  the  solution  volumetrically,  noting  that 
any  organic  matter  extracted  from   the    mantle  necessitates 

the  use  of  more  persulphate  than  i-  mentioned  above.  1 1 1 
deducting  this  :,  suit  from  thai  at  "  .'!,"  ihe  difference,  in  the 
presence  of  onlj  uegligeable  proportion- of  Nil  t  >  ,  l.at'., 
and  Yt,0„  gives  the  Tbt  >,..—  II.  B. 

Sulphuric  Acid,  Volumetric  Process  for  the  Determination 
oj  (  ombined  in  Waters  and  Wines].  V.  Telle, 
j.  I'harm.  Chim.  1898,  7,  [*].  165—170. 

The  sulphuric  acid  i-  precipitated  by  excess  nj  barium 
chloriJe  in  acid  solution,  the  exci  M  ol  barium  by  potassium 
bichromate  in  alkaline  solution,  and  after  filtering,  the 
excess  of  chromate  is  determined  according  to  the  amount 
of   iodine  it  liberates  from  potassium  iodide.     The  solution? 

required  are:— Decinormal  barium  chloride,  potassium  bi- 
chromate equivalent  to  the  barium  chloride  solution  (7 
grms.   per   litre),  sodium  thiosulphate   (US  grins,  per  litre) 
standardised    by    mean-    of    the    bichromate    solution,    aod 
lit  per  cent,  potassium  iodide  solution. 

ii.  solution  of  the  ash  of  a  win.- extract  in  hydrochloric 
acid,  is  evaporated  on  the  wat.-r-bath  to  remove  excess  of 
acid  and  is  then  taken  up  with  water;  or  ill  the  case  of  a 
water,  tins  is  evaporated  to  one-fiftieth  of  it-  volume  and 
acidified  In  either  case,  the  resulting  solution  i-  then 
transferred  to  a  110-c.c.  Bask,  10  ce.  ol  barium  chloride 
solution  added,  the  liquid  boiled,  then  made  alkaline  with 
ammonia  fre.-  from  o*i  bonic  acid  ;  next,  in  c.c.  of  bichromate 
solution  arc  added,  the  liquid  again  boiled,  and  filtered  after 
cooling  and  filling  up  to  the  mark.  To  100  c.c.  of  the 
filtrate,  .'.  .  ..-.  ot  potassium  iodide  are  added,  the  liquid 
acidified, and  titrated  by  thiosulphate.  In  the  case  of  wines, 
a  small    error  arises   owing    to  the    presence    of  phosphoric 

acid  ;   if  d ssary,   this   i   b      previously  removed  by 

precipitation  with  amnioniacal  calcium  chloride.—  \.  C.  W, 

Bauxite,    Thi    Commercial  Analysis  of.     \V.   Ii.   Phillips 

and    I).    Hancock.       .1.     Amer.     Chem.    Sac.     |s.'s,20,        I     . 

208—225. 

Tun   author-    state   that   the   formula  given  by  Rosooe  and 

-.,  hot'ciiiiner    foi     bauxite,    ri:.,    (  A  1 1.  -el  I   I  '1 1  i  ..   doe-    not 

correspond  with  th imposition  of  the  American  mineral. 

which    app.  ar-    to  he    a   mixture   of  aluminium   tribydl 
clay,    and    possibly  a    lower     hydrate   of    ahiniinium.       In 

valuing  the  min.  ral  for  alum  makers,  d  is  usual  to  di 

mine  the  amount  ol  available  alumina  by  evaporating  with 
sulphuric  acid  until  acid  fume-  a]  i 

But  the  author-  argue  thai  ■  discrimination  ought  to  be 
made- between  the  trihydrete,  which   Is  readily  soluble  and 

of  greater  value  to  the  alum  maker,  and  the  other  aluminium 
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compounds,  which  arc  only  soluble  with  difficult;.  They  pro- 
pose to  term  the  alumina  soluble  in  sulphuric  acid  of  50'  B., 
(sp.gr.  =  l-53)after  1  hour's  treatment  at  100°  C.  as  "free 
alumina,"  that  dissolved  on  evaporation  of  the  acid  to 
fumes  as  "  available  alumina,"  ami  the  difference  between 
them  as  "  combined  alumina  ";  and  they  describe  experi- 
ments to  prove  that  practically  the  whole  of  the  aluminium 
trihydrate  is  extracted  by  the  former  treatment. 

The  following  method  of  analysis  is  recommended.  The 
sample  is  prepared  by  being  passed  through  a  sieve  of 
1(10  meshes  to  the  inch  : — 

Moisture. — Two  grms.  are  heated  to  constant  weight  at 
100°  C. 

Available  Alumina. — Two  gnus,  are  mixed  with  10  c.c. 
of  cold  sulphuric  acid  (50°  B  ),  and  gradually  heated  until 
fumes  appear,  when  the  basin  is  covered  with  a  watch-glass 
and  the  heating  continued  for  10  minutes  The  liquid  is 
then  filtered,  the  residue  washed,  aud  the  filtrate  made 
up  to  200  c.c.  50  c.c.  are  taken  for  the  determination  of 
alumina,  ferric  oxide,  and  titanium  dioxide,  and  a  second 
50  c.c.  for  the  determination  of  the  two  Jatter. 

The  first  portion  is  diluted  to  300  c.c,  acidified  with 
hydrochloric  acid,  and  precipitated  boiling  with  ammonia. 
The  precipitate,  dried  and  weighed,  gives  the  alumina,  ferric 
oxide,  and  titanium  dioxide. 

The  second  portion  of  the  original  solution  is  neutralised 
with  ammonia,  the  addition  of  the  latter  being  continued 
until  a  precipitate  forms.  This  is  just  re-dissolved  in 
sulphuric  acid,  and  the  liquid  is  made  up  to  300  to  4ui>  c.c. 
and  boiled  for  an  hour.  Any  iron  present  is  reduced  by 
means  of  sulphur  dioxide,  care  being  taken  that  the  liquid 
smells  of  the  gas  throughout  the  boiling  process.  In  this 
way  a  precipitate  is  obtained  practically  free  from  iron. 
The  liquid  is  filtered  whilst  hot,  and  the  precipitate  dried, 
ignited,  and  weighed  as  titanium  dioxide. 

Ferric  Oxide. — This  is  determined  in  the  filtrate  from 
the  titanium  dioxide  by  reduction  with  zinc  aud  titration 
with  permanganate. 

Free  Alumina. — Two  grms.  of  the  sample  are  placed  in 
an  Erlenmeyer  flask,  with  10  c.c.  of  sulphuric  acid 
(,50°  B.).  The  flask,  which  is  fitted  with  a  perforated 
stopper,  is  kept  in  the  hot-water  bath  for  an  hour,  with 
constant  shaking.  The  liquid  is  filtered  and  the  alumina 
precipitated  as  before. 

A  little  iron  is  also  precipitated,  but  this  is  separately 
determined  and  deducted.  The  titanium  dioxide  does  not 
pass  into  solution. 

Combined  Alumina. — The  difference  between  the  avail- 
able and  free  alumina. 

It  is  not  advisable  to  determine  silica  in  the  insoluble 
residue  by  means  of  hydrofluoric  acid,  since  some  of  the 
titanium  dioxide  is  also  volatilised. 

In  the  authors'  experience,  titanium  dioxide  is  always 
present  in  bauxite,  and  may  amount  to  4  per  cent. 

— C.  A.  M. 

Gold  Bullion,   Assaying  of     C.  Whitehead  aud   T.  Ulke. 
Kng.  and  Mining  J.  1898,  65,  ["],  189—190. 

Melting  ami  Sampling. — The  gold,  after  meltiug,  is  care- 
fully stirred  with  a  heated  blacklead  (graphite")  stirrer,  and 
poured  into  an  iron  mould,  and  after  cooling,  the  metal  is 
stamped  with  the  number  of  the  deposit,  and  sampled  by- 
taking  cuttings  from  the  top  and  bottom. 

Gold  Assay. — The  standard  method  used  in  the  United 
States  mints  and  assay  offices  for  assaying  "  imparted  bars  " 
is  described  : — Two  lots  of  500  mgrms.  each  (equal  to  1,000 
gold  weight)  are  accurately  weighed  out  on  a  balance 
sensitive  to  at  least  1  to  20  mgrms.  Enough  pure  silver 
is  added  to  make  the  resulting  button  one  part  of  gold  to 
two  parts  of  silver.  The  gold  and  silver  are  wrapped  in  a 
sheet  of  pure  lead  weighing  5  grms.,  together  with  about 
50  mgrms.  of  pure  copper,  if  there  is  none  in  the  sample. 
A  check  assay  or  proof  is  used  with  each  set  of  assays. 
This  proof  is  made  of  gold  of  the  greatest  obtainable 
purity,  taken  as  the  standard  of  fineness.  It  is  weighed 
out,  wrapped  in  a  sheet  of  lead,  together  with  a  small  piece 
of  copper  and  the  necessary  quantity  of  silver  (2  to  1  of 
gold),  and  the  assays  are  then  ready  for  the  furnace. 
The    cupellation  should  occupy   about   12  minutes.      This 


stage  of  the  process  should  be  carefully  watched,  as  the 
proof  correction  or  "  surcharge,"  which  is  the  difference 
between  the  loss  of  gold  aud  the  amount  of  "  unremoved  " 
silver,  is  chiefly  governed  by  the  temperature  of  the 
furnace.  The  buttons  are  flattened,  aunealed  by  heating 
to  redness,  rolled  out  into  thin  strips,  numbered,  again 
annealed,  and  rolled,  somewhat  loosely,  into  coils,  termed 
"cornets."  The  latter  are  boiled  for  10  minutes  in 
platinum  boilers  containing  nitric  acid  of  32°  1!.,  then 
removed  to  a  second  bath  of  hot  acid  of  the  same 
strength,  and  again  boiled  for  10  minutes.  The  assays 
are  then  removed,  thoroughly  washed,  dried,  and  annealed 
by  heating  to  redness  for  a  few  minutes.  After  cooling, 
they  are  ready  for  the  final  weighing.  The  proofs  are 
accurately  weighed,  and  the  correction  determined  as  fol- 
lows : — Suppose  900  to  be  the  original  weight  of  the  proof, 
then,  if  the  subsequent  process  of  treatment  were  absolutely 
perfect,  the  resulting  "  cornet  "  would  again  weigh  900,  and 
no  correction  would  be  necessary.  However,  in  good  work, 
a  900  proof  will  generally  gain;  if  the  final  weight  be 
900'5,  then  0-5  would  be  deducted  from  the  weight  of  the 
cornets  as  the  fineness  of  the  bullion.  Proof  weighed  at 
900  should  not  gain  less  than  0"1,  nor  more  than  1. 
Duplicate  assays  should  not  differ  more  than  0*2  to  0*3, 
except  in  the  case  of  a  very  base  gold  bullion.  With 
bullion  containing  a  very  large  amount  of  base  metal, 
and  also  when  over  3  per  cent,  of  platinum  is  present,  it 
is  recommended  to  take  only  one  half,  or,  in  extreme 
cases,  only  one  quarter  of  the  usual  weight  for  assay, 
enough  pure  gold  being  added  to  make  a  "  cornet " 
weighing  approximately  900,  and  silver  also  being  added 
in  the  proper  proportion.  The  gold  added  is,  of  course, 
deducted  from  the  final  result.  In  the  case  of  silver  bullion 
containing  gold,  it  is  best  to  add  enough  proof  gold  to  make 
the  button  900  fine,  and  then,  of  course,  to  add  the 
necessary  amount  of  silver. 

Gold  ingots  are  sampled  by  taking  cuttings  from  the  first 
and  last  ingots  of  a  lot,  and  are  assayed  by  the  above 
method,  except  that : — Three  parts  of  silver  to  one  part  of 
gold  are  used,  and  the  "  cornets  "  are  boiled  for  10  minutes 
in  three  different  acid  baths,  the  first  of  22°  B.,  and  the 
second  and  third  of  32°  B.  This  method  is  said  to  give 
more  uniform  results  than  the  first  one,  and  is  to  be  pre- 
ferred for  extremely  accurate  work. 

Determination  of  Base  Metals. — 0*5  grm.  of  the  bullion 
is  cupelled,  at  a  low  temperature,  with  5  grms.  of  lead,  and 
the  resulting  button  weighed.  The  loss  in  weight,  cor- 
rected for  proof,  represents  the  base  alloy. 

Silver  Determination. — The  silver  in  unparted  bars  is 
generally  determined  by  difference.  When  platinum  is 
present  in  the  bullion,  the  silver  is  determined  by  one  of 
the  wet  or  volumetric  methods.  In  the  determination  of 
silver  in  gold  deposits,  0-5  grm.  of  the  alloy  is  placed  in  a 
porcelain  crucible  with  5  or  G  grms.  of  potassium  cyanide, 
and  the  whole  melted.  When  in  perfect  fusion,  2  or  3  grms. 
of.cadmium  (free  from  silver)  are  added,  and  allowed  to 
perfectly  alloy  with  the  bullion,  after  which  the  crucible  is 
cooled,  and  the  cyanide  dissolved  in  water.  The  clear 
button  is  dissolved  in  25  c.c.  of  nitric  acid  of  32°  ]).,  and 
the  silver  determined  either  with  sulphocyanide  or  by  the 
usual  common  salt  solution,  after  adding  enough  pure  silver 
to  make  the  total  present  about  1,004  mgrms. — A.  S. 

Mercury  and  Bismuth  Salts,  Separation  of.  L.  Vauino 
and  F.  Treubert.  Ber.  31,  [2],  129—130  ;  this  Journal, 
1897,  1043,  and  1898,  72. 

The  method  of  separation  is  based  on  the  complete  precipi- 
tation of  mercuric  chloride,  as  mercurous  chloride,  from  a 
dilute  hydrochloric  acid  solution,  with  a  mixture  of  hydrogen 
peroxide  and  hypophosphorous  acid,  whilst  the  bismuth 
remains  in  solution,  and  may  subsequently  be  thrown  down 
as  metal  by  a  fresh  addition  of  hypophosphorous  acid. 

To  the  dilute  hydrochloric  acid  solution  of  the  mixed 
mercuric  and  bismuth  salts,  excess  of  a  mixture  of  hydrogen 
peroxide  aud  hypophosphorous  acid  (1  drop  of  commercial 
hypophosphorous  acid  to  1  c.c.  of  hydrogen  peroxide)  is 
added.  After  standing  about  an  hour,  the  mercurous 
chloride  is  filtered  off  and  quickly  washed  with  dilute 
hydrochloric  acid,  then  with  water,   and  dried  at  105°  C. 
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The    tiltr.it.'   is    warmed  and    made    slightly    alkaline    with 
can-tic  soda   solution.     Hypopboephorous  acid    is  added, 
stirred  -  r  a  ll  tmc  until  a 

black  precipitate  and  a  clear  liquid  arc  obtained.  It  is 
advisable  to  compress  the  spongy  precipitate  to  a  compact 
rod,  as  otherwise  a  partial  oxidation  of  the 
bismnth  is  apt  to  tak.-  place  on  drying.  The  bismuth  is 
collected  on  a  weighed  hltcr  or  iu  a  Gooch  crucible,  and, 
after  washing  with  watei  and  ilcohol,  i-  dried  at  105   C. 

—J. 

Phosphate*,    Estimation   nf  the  "  CitralesoluMi  "    Phot' 
phoric  Acid.     O.  Bdtl  em.  Zcit.  1898,  22,  [21], 

201—202. 

The  author  ha-  compared  the  results  obtained  by  Wagner's 
l  (this  Journal,  1897,  In44i  with  that  of  l'ctcrmaiin, 
and  Bnds  that,  whi  ading  results  arc  obtained  by 

botli  methods  in  the  case  of  hone  superphosphate,  Wagner's 
method  gave  higher  results  than  Petermann's  in  the  case  of 
precipitated  calcium  phosphate. 

Tin -authiii  i siders  Wagner's  method  the  most  reliable 

which  has  yet  been  proposed,  bnl  recommends  that  the  phos- 
thould  not  be  digested  in  the  acid  ammonium  citrate 

solution  for  so  Ion;;  a  time   as    Is   hours.     IK aiders  il 

better  to  agitate  tin-  mixture  by  means  of  a  mechanical 
stirrer  tnlf  an  hour  at  the  ordinary  temperature 

(aboul    17 "3      <'.).     .'i   ^nns.    of   the    phosphate    are    thus 
:itrc"f  the  acid  ammonium  citrate  solution, 
and  the  phosphoric  acid  precipitated  according  to  Wagner's 
c.o.  in  the  case  of  high-grade 
phosphates)  of  the  filtrate. — I.  W.  1,. 

ORGANIC  (  II EMISTItY.—  QUALITATIVE. 

Aldehydes   and   Ketones,    .1    Photographic   Reaction    »/'. 

I. a ad  Seyewetz.     Bull.  Soc.  ('him.    1898, 

19,  184. 

Xuis  te-t  i-  an  adaptatioi  of  the  proi  ess  «  hereby  a  phenolic 

-  r  can  I"-  made  to  act  upon  the  I  raphic 

without  the  addition  of  alkali,  but  by  using  sodium 

sulphite    and    an    aldehyde    or   a   ketone     instead    (this 

Journal.  1896,  920  :    1897,  - 

ilution  is  pri  ntaining  pyrogallol,  1*5  grm.; 

anhydrous  sodium  sulphite,  7  grms.  ;  water,  ion  c 

if  preferred  (the  results  bein|  identical),  quinol 

(hydroquinone),  2  pun-  ;  sulphite,  'jo   "mis.;  and  water, 

Two  |'li  i  -In-   are  filled  with  .'id  c.c.  of 

the  liquid  i  to  one  is  added  25  cc.  ol  a  i  per  cent,  aq ms 

or  alcoholic  solution  ofthe  body  to  be  tested  ;  to  the  other, 
of  plain    watei    'i    spirit    to  match  the   tir-t.    A 
|j    exposed  plate   is  cut  in   half,  and   .-.nli 
dropped  simultaneously    into   one   of    the   baths.     It    the 
on  the  ill m  placed  in  th.  ensibly 

quicket  than  that  in  the  latter,  an  aldehyde  or  a  k- 
ccrtainl*  present 

The  reaction,  however,  i-  not  absolutely  general     in  the 
o   a  r  pecially,  then-  are  many  excel  i 

biefa  either 

combine  readily    with   the   bisulphite    formed   during   the 

-  are  but  sligbtlj  soluble  in  weak  alcohol 

i-meiit  |,  while  it  is 

thai  some  hnve  allj   Inbibitive  action  of 

their  own. 

hi  ti-  ,  the  simple  aldehydes  and   ketones 

Dsalurated  radicles,  determine,   even   in 

small  proportions,  opment.    i  in 

y,  the  following  substances  do  not  act    on  the 

ddehyde;    chlorine    substitution    produots   ••! 

nldehydi  -.  such  as  i  aloral  |  bodies  containing  one  aldehyde 

or  ketone  group,  and  one  or  mine  alcohol  groups,  such  as 

luoose,  and  larvnl :  1  >■  >■  I  i-  --  containing  two  ketone 

groups,  sueh  h  u~  pyruvic 

acid,  unless  the  acid  group  is  neutralised  ;  bodies  containing 
■  l  ami   several   ketoni    gro  dihydroxy- 

tartaric  aeid. 

In  tin-  iron-  d  I-  obtained  only 

with  the  simple  aldehydes,  suoh  ot   einnamie. 

ildi  hydes  onlj  develop  it  the  second  group  is  neutral. 

i    t  hydro xybehsaldehyde  and  vanillin, tbi  refore,  are  inert; 


but  anisaldebyile  and  piperonal  react,  although  they  are 
les-  efficacious  than  the  unsubstituted  aldehydes.  The 
aromatic  mono-  or  poly-ketones,  either  simple  or  mixed, 
such  as  acetonhenone,  benxophenone,  bensil,  benzoin,  the 
qulnoni  s,  &c.,  do  not  affect  alkaline  develo] 

The  test  is  sufficiently   delicate  to  detect  1  part  of  formal- 
dehyde in    25,000   parts   of  liquid :   1  of   ucetaldehyde   in 
15,000;  and  I  ot  propamine  in  9,500:  in  fact,  its  sensitive- 
ness  rank-  with    that    of    Scliiii "-    reagent   for  magenta 
lorised  by  sulphurous  acid. — 1".  II.  I.. 

Paraffin,   Commercial  i    Testing  th*    Setting  Point  nj. 
K.  Kissling.     Chem.  Zeit.  22,  [22],  209 — 210. 
'I'hk  author  proposes  the  following  method  a-  being  simpler 
and  lis-  liable  to  error  than  those  in  use  at  present :  — 
A   is   a  glass   cylinder  about  8   cm.  wide  and    12  cm. 

high,   supporting    a   w len    oi    mill-board    plate,   C    D, 

pit  reed  at  the  centre,  with  a  hole  for  the  insertion  of  the 
smaller  beaker   B— el  high    and  .'■  cm.  wide — 

which  is  thu-  supported  bj  the  rim.  About  50  frill*,  of 
paratlin  -previously  .-landed  (if  necessary)  b]  filtration  — 
are  placed  in  1!  and  heated 
to  about  10  ('.  abo\c  the 
Betting  point,  by  immersing 
■  i k.  r  in  a  water  bath. 
whereupon  the  beaker  is 
plat  i  d  in  position  as  shown 
in  the  figure,  and  th. 
tents  stirred  with  a  ther- 
mometer—the bulb  of  which 
I-  small,  and  the  stem  gradu- 
ate i  from    I  i  . 

until  a  film  lalliu 

forms  on  the  bottom  of  the 

beaker.  This  film  is  .1.  ■ 

by  the  marks  made   in  ii   by 

tin-  bulb  of  the  therm i  ter 

in  Stirring,  and  .an  b, 
observed  through  the  si. le- 
nt the  apparatus,  A  skin  then  immediately  forms  on  the 
-uitace  of  the  palatini,  ami  tin  previously  clear  liquid 
becomes  noeoulent.  The  same  -ample  can  be  used  for 
repeating  the  test,  the  beaker  being  kept  covered  until 
stirring  need. 

The  operation  la-ts  iml\   In      I  J  minutes,  and  the  results 

an  ic rdant  to  within  ,      C.  ofthe  mean.    The  apparatus 

in. iv  al-o  be  employed  for  testing  tin-  setting  point  of  any 
solid  fat.-  ('.  8. 

Edible    Fats,    A    Delicat,    Test  for   the    Detection  of  a 
Villmr  Azo  Dye&tuff  used   h<r  the   Artificial  Colouring 

„f.      .1.    ]•'.  (,,-islcr.     J.    \mer.  Ciiem.    Soo.   I  -.is,  20,   [-]'• 
110—118. 
I'm..  in  clarifying  aud  decolorising  oils  and  fata 

iin    n.i  . I. mill    familiar    with   tin-    use   ol    fuller'-    earth   a-  a 

precipitant  ot  colourii  i    being   usually 

pitated  without  anj  pronounced  colour  r.-a.-tiou.     The 

author   calls    attention    to    tin-    red    to    pink    colour   which 

fuller's  earth  produces  with  some  of  the  yellow  ssodyes, 

.iii.I  In  the  practicability  Ol  Using  tin-  earth  as  a  most  con- 
venient and  delicate  test  tor  tin-  detection  of  at  least  one,  if 
not    more,    of   the    yellow     alO    dyes.        The    latter    are    now 

\  used  a-  constituents  of  butter-colours,  and  replace 

annul"  to  a  considerable  .stent. 

A  reddish  coloured  butter  intended  for  export  d.-\.  loped 
an  intense  violet-ted  tint   when  the  attempt  was  made  to 

la-Ill. .  trlng  matter  from  the  clarified  fat  by    menus 

oi  fuller'-  earth.  I  in-  tint  developed  depended  muoh 
upon  the  relative  amount  of  foHei  idded,  rang 

from  a  deep  m.. hi  i,  .I  to  pink.  All  the  colouring  mailer 
giving  tbi-  particular  reaction  was  readily  precipitated. 
The  precipitate,  aftei  having  been  thoroughly  washed  with 
naphtha  to  remove  the  fat,  presented,  upon  drying,  a  violet* 
red  powder.  Contact  with  alcohol  immediate",  decolorised 
it,  the  colour  reappearing  upon  the  evaporation  of  the 
alcohol.  Boiling  alcohol  readily  extracted  all  the  colour- 
ing matter  from  the  precipitate,  prodncing  a  yellow  solution, 
The    OOhmrtng     matter   obtained   from    the    latter   i-    quite 
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insoluble  in  water,  sparingly  soluble  in  hot  water,  but  re- 
precipitated  on  cooling.  It  dissolves  with  a  yellow  colour 
in  concentrated  sulphuric  acid,  which,  upon  dilution  with 
water,  develops  a  bright  pink  to  red  colour.  Strong 
mineral  acids  also  produce  a  violet  to  pink  colour,  similar 
to  that  of  Methyl  ( (range,  which  does  not,  however,  give  the 
fuller's  earth  reaction,  nor  is  it  as  soluble  in  fats  as  this 
particular  dyestuff. 

Applying  the  fuller's  eiith  test  to  samples  of  butter  and 
oleomargarine,  a  large  number  gave  the  reaction  even  where 
the  samples  were  but  lightly  coloured. 

To  test  the  sensitiveness  of  the  reaction,  mixtures  were 
made  with  varying  amounts  of  the  yellow  dyestuff  and  pure 
white  laid,  and  the  test  applied.  With  14  grains  to  the 
ton,  or  one  part  per  million,  a  pink  tint  was  obtained  with 
half  a  gramme  of  the  sample  spread  on  white  porcelain  slab. 
The  reaction  is  therefore  a  very  delicate  one. 

Commercially,  the  yellow  azo  dyestuff  is  generally  used  in 
conjunction  with  an  orange  variety.  The  latter  does  not 
give  the  fuller's  earth  test. 

For  practical  purposes,  the  test  is  readily  applied  by 
spreading  some  of  the  clarified  fat  to  he  tested  upon  a  white 
porcelain  surface,  and  stirring  into  the  fat  a  pinch  of  fuller's 
earth,  and  observing  the  change  in  colour.  A  pink  to  violet- 
red  colour  will  appear  within  a  few  moments  if  any  con- 
siderable proportion  of  this  colouring  matter  is  present. 

It  is  generally  asserted  that  these  azo  dyestuffs  are  not 
detrimental  to  health. — L.  J.  de  W. 

Sesame  Oil  in  Butter  and  Margarine,  Detection  of  in  the 
presence  of  Artificial  Colouring  Matters.  C.  A.  Neu- 
feld.  Zeits.  f.  I'ntersuchung  d.  Xahr.-  u.  Genussmittel. 
1893,  3,  156—158. 

When  butter  contains  colouring  matter  which  gives  a  red 
solution  with  hydrochloric  acid,  the  colour  must  be  removed 
before  the  fat  can  be  tested  for  sesame  oil.  The  author 
recommends  the  use  of  the  following  apparatus  for  this 
purpose.  A  stout  test-tube,  graduated  into  5,  10,  15,  and 
20  c.c.,  is  fitted  with  an  india-rubber  stopper  through  which 
two  holes  are  bored.  A  small 
siphon-tube  passes  through  one  of 
the  holes  and  reaches  to  the  bottom 
of  the  test-tube,  whilst  the  other 
hole  is  stopped  up  with  a  piece  of 
glass  rod.  10  c.c.  of  the  melted  and 
filtered  fat  are  placed  in  the  test- 
tube  together  with  10  c.c.  of  hy- 
drochloric acid  (sp.  gi\  1 -25).  The 
tube  is  then  closed  with  an  ordinary 
cork  and  shaken.  If  the  acid  be 
coloured  red,  the  tube  is  placed  in  a 
water-bath  having  a  temperature  of 
60'  (_'.,  and  the  liquids  allowed  to 
separate.  The  india-rubber  stop- 
per provided  with  the  siphon  is 
now  fitted  into  the  test-tube,  which 
is  again  placed  in  the  water-bath. 
x\  (To  prevent  fat  entering  the  siphon 
\\  the  outlet  end  of  the  same  should 
be  closed  with  the  finger  while  the 
other  end  is  placed  in  the  liquid.) 
As  the  test-tube  becomes  warm,  the  acid  rises  in  the  limb 
of  the  siphon,  and  is  allowed  to  flow  over  by  removing  the 
glass  rod  from  the  stopper  as  soon  as  the  siphon  is  full  of 
acid.  The  washing  with  acid  is  repeated  until  all  the  colour 
is  removed,  when  the  ordinary  test  for  sesame  oil  mav  be 
applied.— W.  P.  S.  ' 

Coffee,  Artificial  Colouring  of,  and  Means  for  its  Detec- 
tion. G.  Mcrpurgo.  L'Orosi,  20,  397—403;  Chem 
Centr.  1898,1,  [7],  472. 
Coffee  is  coloured  artificially  to  "  improve  "  its  appearance. 
The  coffee  is  moistened  with  water  containing  an  antiseptic 
then  dried  by  admixture  with  sawdust,  and  the  dry  material 
mixed  with  the  ground  colouring  material.     The  following 

substances  are  used,  it  is  said  for  colouring  coffee: Graphite" 

charcoal  from  the  wood  of  the  lime  tree,  animal  charcoal' 
soot,  ultramarine,  mixtures  of  blue  and  green,  Malachite 
Green  lake,  Prussian  blue,  taunate  of  iron,  anil'ine  colours 


lakes,  lead  cbromate,  yellow  ojhre,  calcium  carbonate,  and 
talc.  A  gloss  is  finally  imparted  to  the  coloured  coffee  by 
means  of  resin  or  wax.  The  following  method  is  recom- 
mended for  the  detection  of  artificial  colouring : — 50  grms. 
of  the  unground  sample  are  boiled  with  alcohol  for  jThour 
under  a  reflux  condenser,  the  hot  alcohol  poured  off,  the 
residue  boiled  up  with  alcohol  which  has  been  rendered 
faintly  alkaline,  and  the  latter  agaio  poured  off.  The  first 
extract  contains  the  wax  and  the  easily  soluble  colours, 
and  the  second  extract  the  less  soluble  colours.  Both 
extracts  are  allowed  to  settle,  and  the  sediments  ex- 
amined microscopically.  In  the  alcohol  poured  off  from 
the  sediment  of  the  first  extract,  the  wax  may  be  precipi- 
tated by  water,  and  is  unsaponifiable.  The  aniline  colour 
lakes  may  be  recognised  under  the  microscope  on  slices 
of  the  epidermis  of  beans,  as  they  are  dissolved  by  the 
alcohol,  and  are  thus  distributed  over  the  surface  of  the 
pieces.  When  the  sediments  of  the  alcoholic  extracts 
contain  fragments  of  plants,  they  should  be  treated,  dry, 
with  chloroform,  whereby  the  heavier  colouring  matters 
are  mechanically  separated.  In  the  sediments  under  the 
microscope  there  remain  the  black  particles  that  consist  of 
graphite  and  potash,  the  white  particles  of  talc,  indifferent 
towards  alkalis  and  acids,  as  also  the  blue  smalts.  Calcium 
carbonate  is  recognised  by  the  effervescence  on  treatment 
with  acids,  Prussian  blue  by  its  reaction  with  potash,  basic 
copper  carbonate  by  the  colour  of  its  solution  in  potash  and 
acids,  and  iron  oxide  by  its  solution  in  acids  and  precipi- 
tation by  alkalis.  Ochre  is  recognised  under  the  micro- 
-cope  by  the  yellow  colour  of  its  solution  in  hydrochloric 
acid,  which  is  not  altered  by  sulphuretted  hydrogen ;  and 
lead  chromate,  on  the  other  hand,  by  its  greenish  "solution, 
which,  with  sulphuretted  hydrogen,  gives  a  brown  colour^ 
and,  later,  a  brown  precipitate. — A.  S. 

S/,,rrli,  Src.  in  Chocolate,  Detection  of.  G.  Possetto. 
Giorn.  Farm.  Chim.  48,  5—8;  Chem.  Centr.  1898.  1 
[6],  418.  ' 

The  author  tested  several  kinds  of  pure  cocoas  and  also 
cocoas  adulterated  with  starch,  potato  starch,  dextrin,  maize 
flour,  and  chestnut  meal.  2  grms.  of  the  roasted  sample 
were  boiled  for  two  minutes  with  20  c.c.  of  water,  20  c.c. 

more  of  water  added  without  shaking,  and  finally  1 2  c.c. 

of  a  solution  of  5  grms.  of  iodine  iu  1 00  e.c.  (if  a  10  per 
cent,  potassium  iodide  solution.  With  adulterated  cocoas, 
an  intense  colour  reaction  was  obtained,  which  remained 
permanent  for  one  hour;  but,  with  pure  cocoas,  the  blue 
colour  either  did  not  appear  at  all,  or  it  disappeared  again 
after,  at  the  most,  25  minutes.  The  t.  st  is  carried  outln  a 
similar  manner  for  chocolate,  aud  if,  after  the  expiration  of 
one  hour,  the  blue  colour  has  not  disappeared,  it  may  be 
stated  that  the  chocolate  has  been  adulterated  with  meal 
containing  starch. — A.  S. 

Chloroform,  Bromoform,  and  Chloral;  A  Reaction  for. 
A.  Desgrez.  Acad.  d.  Science,  1S97,  780;  Analyst 
1S98,  23,  [264],  76.  ' 

The  reaction  depends  on  the  decomposition  of  chloroform 
by  aqueous  potash,  in  accordance  with  the  following 
equations :— CHC1-,  +  2KOH  =  2KC1  +  1IC1  +  H.,0  +  00° 
and  CHCI:S  +  KOH  =  KC1  +  3HC1  +  CO.  The  carbon 
monoxide  may  be  recognised  by  its  blue  flame,  its  absorp- 
tion iu  a  solution  of  cuprous  chloride  in  hydrochloric  acid 
by  Berthelot's  test  (ammoniacal  silver  nitrate),  &c.  The 
reaction  is  accelerated  by  a  gentle  beat  and  by  exposure  to 
light.  Bromoform  is  decomposed  in  a  similar  manner, 
though  more  slowly  ;  but  iodoform,  carbon  tetrachloride,  and 
methylene  chloride  do  not  give  the  reaction.  In  the'ease 
of  chloral,  the  reaction  proceeds  more  rapidly  than  with 
chloroform,  on  account  of  the  heat  generated  by  its 
primary  decomposition  into  the  latter  substance  and  for- 
mate. The  reaction  cannot  be  effected  with  alkaline 
carbonates  and  bicarbonates,  nor  with  ammonia  in  the  cold. 

— A.  S. 

Phenylhydra:ine,  New  Colour  Reaction  of.     L.  Simon. 

Comptes  Rend.  1898, 126,  [6],  483—485. 

Sodium  nitroprusside  can  be  used  to  detect  phenylhydra- 

zine,   as    follows  : — The    solution    supposed    to     contain 
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pbenylbydrarine  is  bested  for  a  few  seconds  with  a  few   ' 
drops  11  trinietbylamine  -.  a  few  Irops  of  an  aqueous 

mi  nitroprusside  are  then  added,  followed 
bj  gome  concentrated  caustic  potash  solution.  On  the  | 
addition  of  the  nitroprnsaide,  a  bright  bine  colour  is  -truck, 
which  is  deepened  by  the  caustic  potash.  A  little  acetic 
acid,  added  either  before  ot  after  the  potash,  inclines 
the  tint  to  sky  bine.  A.  solution  of  phenylhydrazine  of 
1  in  1,000  gives  a  strong  coloration  |  nne  of  1  in  JO.ouo 
can  1m-  detected.  The  colour  vanishes  after  a  quarter  of 
;,„  hour  '.i  to      Meohol  and  ethei  do  not  affect  the  reaction, 

but    flil form   and    benzene    prevent  it.    _  Acetone.if 

res  ,i-  own   colour   (Lsgal's   reaction).      Acids 
retard  the  appearance  of  the  col. .or  til!  neutralised  by  the 
acid  in   l:irL'.-  ezi — .  or   hydrochloric  acid, 
:i  i,i    |  red  liqaid,  causes,  first,  a  reddening,  and 

tbentbi  inoeof  the  colour.  The  colour  is  produced 

but  slowly  in  the  cold,  and,  if  the  reagents  are  added  first 
and  then  the  mixture  is  heated,  the  blue  colour  is  very 
fugitive.  The  reaction  as  described,  is  shown  to  occur 
among  the  various  substances  which  the  author  has 
examined,  only  with  pbenylhydraaine  and  such  of  its  deri- 
rativi  -  med  by  substitution  in  the  benzene  ring. 

—J.  T.  1>. 

Sold,    I   I  Btev.  intern,  falsific.  10,  202 ; 

Chem.  Centr.  1898,1,  222. 

A   nun  quantity    •  •)  salol  is   dec posed   in  a   porcelain 

crucible  will,  a  '.  u   drops  ol  concentrated  sulphuric  acid 

which  :i    nitrite   has    been    added.      A  yellow    coloration, 

changing  to  brown  and  finally  to  green,  is  produced.     The 

to  red  on  addition  of  water,  and  greenish  on 

add  •'■       l:' vino!,   treated    in   a   similar 

manner,   gives   a   deep    blue  coloration,   turning    red    on 
i  blue  "ii  adding  ammonia,— A,  S. 

r  ■, tes  and  Guaiacols,  Reactions  of .     II    F<       s-Diacon. 

Bull.  S..,-.  Ohim.  1898,  19,  191      192. 
.,,  ,,  to  be  tested  are  dissolved  in  a  litre 

of  watt  r  treated  with  2  c 

■olol  i  i  '    mlphatc  containio     i  per  litre. 

.,,,,1  1  ,. ,.  of  a  I  ■  1  percent  Bolution  of  potassium  cyanide. 
•  varying  from  yellowish  orangi  to  yellowish  green 

which  an- ipared  with  the   c  ilorations 

!„■,„!  indard  solutions      Precipitates  are  formed  on 

standing.     '    12  to  25  pel  a  65  to  711  per 

I    .,,,,1   an  ;uai  tool  may  be  dis- 

mj  comparison,  by   dissolving  a  trace 

in  r„   ■  if  a    1   per  cent,  solution  of 

,.,,|,|„.r  .  Iphate  and  I  to  S  0-4  pet  cent,  solution 

of  p  itassiuni  .-vain.!.  med, 

which,  seen  by  transmitted  light,  are  emerald  green  with  the 

i   »  ith  the   :  ol,  nnd   m.iroon- 

purple  with  the  noh  guaincol. — T.  B. 

/  lerationofbyMt  in*  of  Oil  of  Turpenl 

G.     Mo''.    I-'   1. mi.  1.      M.i/. 

Rperin  30,      I    -648 ;   1  bem.  Centi 

1,[7   .ITT- 
( I.  r  '  ii,  and   the 

author  shows  that  the  method  and   Berte — in 

which  thi  ilu.s  of  the  oil  before  distillation,  and 

lillatc  nn.l  reside. 
1111. 
with  thi  of  the  oil 

•  11    with   an    eqn  hum 

burolph  ti         ilion  1  tall  nil  ib- 

is  com)   ■  product    1 

.  and  distilli  .1  o»(  r  the  oil-bath 
in  a  vacuum  lill  ■  »  bind.    The 

distillnti 

1 1,  1  otT.  dried 

with  r.i"  ■'■■  teriuiued. 

If    the     It 

11°  I   the  origins 

,.,.,.    of  I  Oil  has  1  CI  n  ad. led  to  '  Oil,  the 

rotation  of  the  distillate  i-  Ih  ■    higher 

The 


it 

K-i 

-.  •  c 
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lowering  of  the  rotution  number  varies  according  to  the 
increase  in  the  amount  of  turpentine  added,  eai  h  per  cent, 
of  turpentine  causing  a  lowering  of  1*41  . — A.  S. 

Alhil  Bismuth  Todules  and   Bismuth  Tod  d<  -  0)    I  .  /■  I 
Bans.     [  Dragendorff's  and  Mayer '»  Reagents."]     A.  11. 
I  i-escott.     J.  Anier.  Chem,  Boc.  1898,  20,  [-']■  «6. 
See  uudtr  XX.,  page 

ORGANIC  CHEMISTRY.— QUANTITATIVE. 

Calcium  Carbide,  Analysis  of .     11.  Bamberger.     Zeits.  f. 
aogew.  Chem.  1898,  [9],  l'JG  — 

Is  the  usual  methods  of  analysing  calcium  carbide,  the 
gas  evolved  from  a  given  weight  of  the  sample  on  treatment 
with  water  is  collected  and  measured,  corrections  being 
made  for  temperature  and  pn — in  and  for  the  amount 
of  gas  dissolving  in  the  liquids  with  which  it  comas  in 
contact.  In  order  to  avoid  these  calculations  and  the 
chance  of  error  in  the  solubility  allowan  ■  .  the  author  has 
devised  the  gravimetric  method  desci  low,  which  is 

based  on  the  same  principle  as  the  dill  !  erminatwa 

I. on  dioxide  in  carbonates,  and  which,  be  claims,  gives 
exact  results  in  as  short  a  time  an  I  with  less  trouble 
than  the  volumetric  methods 

The    apparatus    consists    of  a   flask     A, 
holding  about   1  1   ntte  1  with  a 

f\     ejfl      dropping  funnel  is.  of  sbont  200  c.e.  capa- 
city,   and    a    divine   tube,    '.'.    tilled    with 

mi  chloride.     Prom  as. 

of  the  carbide  in   small 
in  the    Bask,  and   the  funnel   filled  with    a 

1.1  to   20  per      in     solution  ..f  sodium 

i jjlr       chloride.    The  apparel  mis. 

a\      in  all)   is  weighed  on  a  balance  ronsitive 
to    i    menu.,  and  the  ion    is   tin 11 

allowed    to   fall  drop    bj    drop   u| the 

carbide.    After  tin  'our-,  when 

about    half    the  solut  Dtered  the 

flask,  and  the  whole  of  the  carl. ale  be  iposed, 

t'ne   remainder  of   the   liquid   is   rapidly   ad  lei.  the  llask 
slightly  warmed,  and  a  current  of  aii   drawn  through  the 

apparatus.      When  Cold,  it  II  loss  ill 

weigh!  gives  the  amount  of  aeetvlei  .■  evolved,     From  this 

the   proportion    of   calcium    carbide    in    tin     sample   and    its 

yield  of  acetylene  per  kilo,  is  calculated,  with  the  data  thai 

1  kilo,  of  pure  earbale  yields  40*623   pet   cent.,  or  348*9 
litres  of  acetj  \.  M. 

Prussian  Blue  in  Spent  Gas~purifying  Mnt*  rial  \  Oxi'del, 
Determination    nj.      Lubberger.      .1.   fur    Qasbebmeht, 
1898,  41,    -   ,  124- 
Dbi  ii-.  11  mi  1. 1  estimates  the  Prussian  bine  in  spent .  tide  by 
boiling  the  Bpenl  oxide  in  water  alone  with  mercuric  oxide, 
then   agitating    with   a    little   merourous  nitrate   and  am- 
monia  -whereby    sulphocyaoide  and   chloride   are  precipi- 
tated    filtering,   converting    the  cyanogen   in    the    filtrate 
into  ammonium  cyanide  by  addition  of  ammonia  and 
dust;  again  filtering)   adding  to  the   filtrate   slight  •■ 
of  decinormnl   solution   of  silver,   and  titrating  hack  with 
determination  ol  the  excess,  with  si  rtionol  ammo- 

nium sulphocyanide.     The  method  leta.il  in 

Mll-platl'-  I    111  in      5,  S  :      ippt    irel 

doubtful  if  all  the  Bulphocyanide  and  1.   1.1,  ,1  pi 

eitate.l  according   t.>    tin-   method,    Burschell   modified    i. 
l.v  Bret  extracting  the  blue   from  the   oxide  by   meai 

alkali    and    iron    -all-,    and    then     making     1 1 1  -  -    estimation 

ording  t..  Dn  bschmidt's  mctho  Ion  the  blue  thus  put 
The  author  found,  however,  that  the  11 

iioride.  and  only  traces  •>:  sulphocyanide  in 
lb-    added    i  \e.  s  -  nitrate    to    the 

solution  :ift.  r  ii  dried  the 

precipitate  formed  ol  103    '  h.. I  it:  then  heated 

it  to  iiu.i  in   both  air  and  a  stream  of  hydro 

and    weighed    tin-   silver   obtained.     Hi         ived    thai 
pre  tipitnti  I   only  tract  -  i  icy  auide,  a 

weight  ol   Prussian  blue  corresponding  to  i 

sting 
idc  I  ivas  loss  than  ti .  rl  by  the 
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volumetric  method.  If  sulphocyanide  were  present  iu  the 
silver  precipitate,  the  weight  of  Prussian  blue  deduced 
therefrom  would  have  been  greater  than  that  found  volu- 
metrically.  The  following  are  the  percentages  of  Prussian 
blue  found  iu  four  samples  of  oxide  :  — 


Deduced   from    the    silver    pre- 

10-3 

9-34 

8'58 

8-74 

cipitate,  such  hewg  regarded 

:.s  silver  cyanide. 

Jiv    Drehschmidt's     volumetric 

W5 

9-39 

8*60 

8-80 

method 

By   the  Drehscb.midt-Bursch.ell 

7-9 

6-53 

i;:<i 

7-13 

method  of  extracting  the  blue. 

Minimum.       Maximum. 


Heiting  point 

Solidifying  point 

Acid  number ». 

M  lllUiiiitT 

Specific  -Ti',  i  j  ad  98     ■ » ■.  *  -  r 

,,              M  15°  C.  (in  alcoo  i]  i . 

„  15°  C.  (by  suspen- 
sion i. 


i ;   i  . 

45°  C. 

IS   c 

n  :.  C. 

Il-ll'.l 

0--17 

24-8 

V  ■■:-;] 

0-8082 

0-8160 

0-896(1 

0-9103 

0-9SS1 

0-9510 

—A.  S. 

Bone-Fa',    Technical  Analysis   of.      A.    A.    Shukoff  and 
P.  J.  Schestakoff .     Chem.  Kev.  Fett-  u.  Harz-Ind  5    Til 
5—3;    [2J,  21—23.  '       J' 

I.  Moisture. — The  drying  temperature  varies,  in  different 
current  methods,  from  100°  to  130°  C.,  but  when  the  higher 
limit  is  approached,  the  results  may  come  out  in  excess  of 
the  truth,  owing  to  the  presence  of  volatile  bodies  {e.g., 
benzene  from  extracted  fat),  so  that  a  temperature  of  100°— 
llo  C.  is  most  suitable.  The  time  occupied  in  drying 
vanes  considerably:  if  a  loss  of  1—  2  mgrru.  per  hour  is 
regarded  as  sufficient  constancy  of  weight,  3—4  hours 
suffice  lor  good  tallow  (0-5  gem  of  substance),  whilst  bone- 
fat  containing  lime  will  not  be  properly  constant  in  21 
hours,  owing  to  its  affinity  for  water.  The  values  afforded 
by  the  Tate  method  come  out  too  low  for  bone-fa*.  The 
usual  method  may  be  shortened  by  the  aid  of  a  current  of 
carbon  dioxide,  except  when  lime  is  present,  the  frothing 
then  produced  retarding  evaporation. 

11.  Extraneous  matters  include  (organic)  dir'.  sand 
calcium  phosphate,  and  lime  soaps,  the  latter  being  more  or 
less  s„h,b!e  in  the  usual  solvents,  though  the  extent  of 
solubility  is  irregular,  and  depends  on~the  reagent,  the 
temperature  aud  time  of  the  operation,  and  the  water- 
content  of  the  fat.  Solution  is  complete  at  first,  hut  re-pre- 
cipitation  occurs  oa  standing,  an  1   is   more  thorough  as  the 


The  author  concludes  that  spent  oxide  contains  cyanogen 
compounds,  which  do  not  form  blue,  aud  are  not  precipitated 
by  iron  salts,  and  that  these  compounds  are  converted  into 
mercuric  cyanide  when  boiled  with  mercuric  oxide.  Con- 
sequently they  are  estimated  along  with  the  ferrocvanide 
when  Drehsehmidt's  method  is  used,  though  only  the  ferro- 
cyanide is  valuable  to  chemical  works.  Unless  other 
cyanogen  compounds  are  known  to  be  absent,  he  recom- 
mends the  preliminary  extraction  of  the  blue  (Bursehell's 
method),which  renders  the  method  of  estimation  reliable  and 
exact  for  all  cases. —J.  A.  B. 

Spermaceti  E rumination  of.      L.  F.  Kebler.      Rev.    intern. 
falsiSc.  10,  208  ;   Chem.  Centr.  1898,  1,  [3],  223. 

In  testing  the  purity  of  spermaceti,  it  is  necessary  to  estimate 
the  specific  gravity,  melting-point,  acid  aud  saponification 
numbers.  The  specific  gravity  is  usually  determined  by 
suspension  in  a  liquid  of  known  density  (dilute  alcohol), 
hut  the  results  obtained  by  this  method  are  too  high,  on 
account  of  the  crystalline  nature  of  the  spermaceti.  To  over- 
come this  defect,  melted  spermaceti  is  dropped  on  to  a  wet 
plate  at  20°  C.  Solidification  then  ensues  so  rapidly  that 
the  drops  solidify  without  becoming  crystalline.  It  is 
better,  however,  to  estimate  the  specific  gravity  at  the  tem- 
perature of  boiling  water.  An  examination  of  12  samples 
of  spermaceti  yielded  the  following  results  : — 


liquid  cools  and  when  the  fat  has  not  been  previously  freed 
from  water.  By  using  petroleum  spirit  (b.  pt.  85°  C.)  as 
solvent,  and  working  with  dried  fat,  almost  the  whole  of  the 
lime-soap  is  retained  in  solution.  Whether  this  substance 
should  be  considered  as  extraneous  or  not  depends  on  its 
amount  and  the  purpose  for  which  the  fat  is  intended,  the 
presence  of  a  large  proportion  being  prejudicial  in  soap- 
making  (paste  soaps  by  the  direct  method). 

III.  Ash  must  be  determined  by  the  combustion  of  the 
entire  fat,  the  examination  of  extract  residues  givimr  im- 
perfect results.  Calcium  carbonate  and  oxide  are  the"chief 
constituents,  and  as  the  former  is  derived  almost  entirely 
from  the  lime-soaps,  the  latter  may  be  estimated  by  titrating 
this  salt  and  employing  an  average  molecular  weight  of  260, 
for  the  fatty  acids,  in  calculating.  The  estimation  of  sand 
and  calcium  phosphate,  which  necessitates  a  quantitative 
analysis  of  the  ash,  is  seldom  required. 

IV.  Direct  Estimation  of  Actual  Fat.— The  ordinary 
method  of  estimating  this  important  constituent,  viz.,  by 
difference,  is  manifestly  open  to  serious  error.  The  authors 
warm  lOerms.  of  sample  for  an  hoar  wiih  3-  5  drops  of 
strong  hydrochloric  acid,  shaking  the  mixture  frequently, 
(thus  all  lime-soaps  are  decomposed),  and  they  then  dissolve 
the  fat  by  agitation  with  40  c.c.  of  light  petroleum  spirit. 
The  ethereal  solution  is  decanted  and  filtered,  and  the  dirt 
and  acid  liquor  washed  with  the  solvent,  the  bulk  of  the 
spirit  being  then  removed  d)y  distillation,  and  the  fat  dried 
at  100°— 110°  C.  by  the  aid  of  a  current  of  carbon  dioxide 
until  constant.  The  extraneous  matters  are  determined  by 
rinsing  the  dirt  and  acid  liquor  on  to  the  same  filter  and 
weighing.  In  this  case,  moisture  can  be  estimated  by 
difference  with  tolerable  precision,  except  when  lime-soaps 
are  present,  the  result  then  coming  out  too  high. 

V.  Unsaponifiable  Matter. — The  results  of  the  Allen- 
and  Thomson,  and  Moiawsky  and  Demsky  methods  dis- 
agree, owing  to  the  less  complete  extraction  of  cholesterin 
by  the  latter  process.  In  both  cases  the  unsaponifiable 
matter  has  an  acid  reaction  from  the  presence  of  acid  soaps 
derived  from  particles  of  the  soap  solution  carried  over  in 
the  extracts,  and  as  these  acid  soaps  are  soluble  in  benzene 
and  petroleum  ether,  the  unsapouifiable  matter  should  be 
neutralised  with  caustic  soda  before  treatment  with  these 
solvents.  The  following  modification  has  been  devised 
with  a  view  to  overcoming  the  defects  of  the  aforesaid. 
methods : — Five grms.  of  the  fat  are  evaporated  to  dryness 
with  25  c.c.  of  8  per  cent,  alcoholic  caustic  soda,  then  taken 
up  with  80  c.c.  of  water,  and  extracted  (three  times)  with 
80  c.c.  of  ether  in  a  separating  funnel,  a  little  alcohol  being 
added,  if  necessary,  to  cause  the  layers  to  separate.  The 
extract  is  concentrated,  the  residue  rendered  alkaline  with 
normal  caustic  soda,  aud  dissolved  in  petroleum  spirit.  The 
filtered  solution  yields,  on  evaporation,  an  unsaponifiable 
residue  perfectly  free  from  ash. 

The  setting  paint  of  the  fatty  acids  is  determined  by  the 
original  Dalican  method. — C.  S. 


Wax,    Examination   of.     G.   Buehner.     Zeits.   fur  offentl 
(hemic,  3,  5/0—573  ;  Chem.  Centr.  1898,  1,  [2],  151. 

Ox  examination  of  several  samples  of  Indian  and  Chinese 
wax,  the  numbers  given  iu  the  table  on  next  page,  differing 
miti  i  ialh-  from  the  normal  ones  for  beeswax,  were  obtained 
(A  =  Indian  wax  ;  B  =  Chinese  wax). 

The  samples  of  Indian  wax  were  somewhat  harder  and 
more  glossy  than  beeswax,  and  were  distinguished  by  a 
higher  degree  of  plasticity. 

The  author,  contradicting  K.  Dieterich's  statements, 
-tiles  that  the  cold  saponification  process  is  as  reliable  as 
the  hot  one,  provided  that  the  petroleum  spirit  used  in  the 
former  method  be  vigorously  boiliug.  The  Hiibl  process 
gives  somewhat  lower  acid  numbers,  but  higher  ether 
Lumbers.  The  petroleum  spirit  used  in  the  cold  saponifica- 
tion process  should  boil  between  100c  and  150'  C— A.  S- 

Drying-Oils,     Varnishes,     and     Vigras    Oils i     Testing. 

A.     Gav.alowski.       Chem.    Rev.    Fett-    n.   Harz-Ind.  5, 
[1],  9.     (See  also  this  Journal,  1897,  922  and  1024.) 

To   determine  directly  the  increase   or    decrease   in  weight 
sustained  by   oils,  &c,  when   exposed  to  the  action   of  air, 
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the  author  distributes  about  5—8  grms  of  the  sample 
evenly  over  both  surfaces  of  a  tared  Blip  (about  15  by 
4  cm.)  of  thin  platinum  foil,  which  is  then  bent  into  a  spiral 
and  placed  in  a  drying  tube  between  two  loose  plugs  of 
platinised  asbestos.  After  weighing  the  whole, a  current 
„f  ajr — dried    and    freed    from    earbon    dioxide— is    passed 


through  the  apparatus  for  -' — 3  weeks,  the  moisture  and 
carbon  dioxide  in  the  effluent  being  estimated  by  absorption 
in  the  usual  manner.  When  the  absorption  tubes  a 
increase  in  weight,  the  spiral  and  tube  are  re-weighed,  and, 
if  desired,  the  ash  constituents  of  the  varnish  can  be 
estimated. 


— -—*»*                 — 

Aeid  Number. 

Etli.-r  Value. 

.Saponification 
.Number. 

N  umber, 

aeid  Number, 

N  umber. 

Meltin- 

Iodine  Number, 

Vl           

5-10 

755 

..- 10 

B*7! 

7:.l 
-.'■74 

77 

76-11 

88-15 

90*30 

• 

111*40 

84-6) 

107-06 

B8*1S 

93*70 

96*70 
BS-61 
120*17 
98*14 

117-1" 

12-1 

12-6 

11» 

16*0 

i7-:t 

18*78 

11*88 

11*06 

•a 

Oi 

62sHB 

i  i 

ID 

-  .     . 

.■lit  error  in  excess  i<  produced,  in  the  water  and 
Cti  determinations,  by  tbe  volatile  tatty  acids  present,  but 
(be  author  bi  .Mate  this  by  a  preliminary  passage 

through   a    solution   containing   a    -alt   ■  «f  one  of  the  noble 

results  -hi. mi.. I  by  the  method  air  threefold,  viz., 
I  carbonic  acid  number,  an  accurate  oxygen-absorp- 

tion  number,  and  data  for  a  comparative  valuation  of  drying 

fats  and  varnishes. — C.  S. 

The  Teiting  of Commercial.     R.  Kissling. 

Chen..  Z.it.  22,   [19],  172. 


I'm  author  give  the  re-u'.ts  of  some  comparative  experi- 
ments he  has  male  on  S  lling  (this 
Journal.  1896,  »".!»<• ) ,  and  J.  Pels  (Chem.  Zeit.  1897,21,56). 
In  the  former,  the  non  gelatin  is  estimated  after  precipi- 
tation of  the  gelatin  by  alcohol:  in  the  latter,  the  viscosity 
of  a  sohitii.n  nf  the  glue  i-  estimated.  The  non-gelatin 
does  not  consist  merely  .>f  the  decomposition  products  of 
the  glutiu,  but  of  fat  and  other  impurities  and  adulterants, 
beside-  which,  glutiu  is  by  no  mens  entirely  insoluble  in 
7J  per  cent,  ill  <>h. il.  N evert]  iless  the  method  givei 
partial  indication  of  the  value  of  a  glue.  Pels'  method  bai 
only  a  limited  application.  The  following  result-  were 
obtained : — 


—   "n*    ■ — 

V:ni 

No. 

Price  in  Marks 
per  100  kilos. 

Smell  ol 

Powdered 

Glue. 

rt\ 

■ 

1".  r  ■ 

latin, 

■d. 

1 

a 

t 

0 

7 

9 

la 
11 
18 

7u 
70 
7.1 
7» 
80 

' 
:..i 
.Ml 

Good 

Wry  good 
I'r.-tiy  go*  .1 
Unplt 

]-i.  n  ■ 

Bad 
Very  had 

Rati.. 

i.uOO 

.. 

.-. 

till 

1 

8S4 

■iid 
120 

l.-.-.i 

1-.. 
4*8 
5-5 
3-7 
7t 

41 

83 

lis 

" 

u-o 

t.r.; 

!..'« 

at'i 

16*0 

Xheg  property  (tenacity)  is  estimated   bj  the 

method  described  bj  Kissling  (.this  Journal,  1893,  952),  by 
the  time  ..i   sinking  ,  and  bra--   rod     into  the 

jelly.      Tbi  itj  timated  on  a  17  per  cent,  solution 

let    at    -.'.'i  The    BgU 

might  be  cxp  between  tbe  gelatinising 

ly,  but   the  former  evi- 

information  as  to  the  value  ol  the  glue 

nl  12,  wherein  the  viscosity  uuni- 

.  not  much  differ,  whilst  the  ..i   tenacity 

Dumb,  i  The  author 

that  the  fluidity  of  i.-l" 
on  tint  results 

n«  t.i  ih.  quality  of  tbi  glue,  tlthongh  the  glue  of  the  highest 
gelatinising  property   shows  the  smallest  amount   «.|   n..n- 
I  n  ii   I  eptions.      In 

adhesive  power,  ch  I  results 

as  tin-  high-priced  skin  glue,  Toe  smell  i-  especially  im- 
portant  It  Indii  itcs  the  k.  eping  propt  i  j  ol  ihi  glut  Poi 
some  purposes  acidity    is  of    great   >m|  this 

Journal,  1887,  565).     [fagluebuyer  n  ,  i  smell, 

gelatinising  property,  and  freedom  ir..m  acidit- ,  .i  best  -kin 
ted     If  onlj  tht 

r..l.  then  ■  cheap  1 glut  .     wei  the 

purp    •       i    i .  W. 


Qlucose,  Quantitative  Analysis  of.     K.  Pfluger.     I' 

Arch.  69,  899 — 171*  Chem,  Centr.  1898,1,    ,;  i .  ■ 

A  i  i  ins  has  -in.  I  (J.  Prakt  Chem.  22,  70),  that  a  single 
boiling  up  of  the  dextrose  solution  with  the  alkaline  copper 

solution  is  sufficient,  but  the  

of  1  la-ham  i  Dingier**:  Polyt,  J.  293,  236)  that, on  ebullition, 
the  total  amount  of  cuprous  oxide  corresponding  t..  the 
is  not  obtained,  and  he  also  -ho«s  that  il"  the 
boiling  be  prolonged  for  l'  minutes,  a  better  separation  of 
cuprous  oxide  -  obtained  than  by  a  single  boil  up.  The 
same  results  were  obtained  whether  the  sugar  solm 
niix.d  with  the  cold  r'chling's  solution  and  boiled  for 
•i  minutes,  or  whether  it  wa-  poured  into  the  already  boiling 
Fehliug'i  solution. 

The  copper  oxide   method,  in   which   the 
cuprous  oxide  i-  converted  into  cupric  oxide  and  weighed 

.Its. 

a  the  copper  sulphocyanide  method  wat  I 

to  be  farm  -  0*1M  t,.  _  o*5  per  cent.,  but  this  error  is 
diminished  if  the  atomic  weight  •  •!  copper  be  taken  as 
68*4  instead  ..l  63*18.  With  regard  to  the  cuprous  oxide 
and  copper  method,  if  the  cuprous  oxide  be  weighed  as 
such,  tbe  same  \  '■  be  obtained  as  by  Allilm's 

method.    Tbe  author  finds  higher  values  than  Busham  lor 
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the  amounts  of  copper  as  cuprous  oxide  corresponding  to 
the  glucose.  The  "  copper-valne  "  decreases  relatively  with 
the  increase  in  the  amount  of  sugar,  corresponding  as 
follows  in  mgrms. : — 


1        12 
82-8 

26 
62-1 

51 
112-8 

76 
163-8 

101 
2U-S 

!        1-16 
.  |      263-7 

151 

3W7 

176 
351-6     , 

201 

3S6-1 

226 
4-15-3 

—A.  S. 

Methyl  Alcohol,  Determination  of,  in  Mixtures  with  Ethyl 
Alcohol.  A.  Lam.  Zeits.  f.  angew.  Chem.  189S,  125— 
130. 

The  principle  of  the  author's  method  consists  in  preparing 
from  the  mixed  alcohols  the  iodides,  and  determining  the 
specific  gravity  of  the  mixed  iodides,  whence  is  calculated 
the  proportion  of  each  present.  First  attempts  to  prepare 
and  purify  the  iodides  in  the  usual  way  from  mixtures  of 
the  95  per  cent,  alcohols  showed  that  the  proportions  of  the 
iodides  were  very  different  from  those  of  the  alcohols  (the 
methyl  iodide  being  relatively  too  high),  and  that  during 
the  purifying  distillation  there  was  considerable  loss,  espe- 
cially of  methyl  iodide.  The  pure  iodides  were  now  prepared 
from  50  per  cent,  alcohols,  the  inner  tube  of  the  condenser 
being  drawn  out  to  dip  under  water  in  the  receiver,  which 
was  tubulated  and  provided  with  a  stop-cock  so  that  the 
iodide  could  be  ultimately  run  off.  The  distillate  was 
thoroughly  washed  in  the  receiver,  first  with  weak  soda  and 
then  with  water;  the  iodide  was  then  exactly  run  off,  and 
shaken   with    calcium   chloride.      Density   determiuations, 


before  and  after  redistillation,  gave  identical  figures,  show- 
ing that  redistillation  was  not  necessary.  Mixtures  of  the 
two  pure  iodides  in  known  proportions  were  now  made,  and 
density  determinations  showed  that  no  contraction  takes 
place  on  mixture.  The  tables  following  show  the  densities 
for  varying  percentages  by  weight  and  by  volume  of  methyl 
iodide.  Experiments  were  now  undertaken  with  spirits 
containing  50  per  cent,  of  water,  the  remaining  50  per  cent, 
being  made  up  of  methyl  and  ethyl  alcohols  in  varying 
proportions,  ranging  from  1  :  1  up  to  4  :  1  ;  the  iodides  were 
formed,  washed,  and  dried  as  already  described,  and  the 
weight  (or  volume)  and  density  of  the  resulting  mixed 
iodides  determined.  The  amount  of  methyl  iodide  so 
obtained,  calculated  back  to  its  equivalent  amount  of 
methyl  alcohol,  gave  results  varying  from  96-5  to  102  per 
cent,  of  the  troth,  as  long  as  the  ratio  of  methyl  alcohol  to 
ethyl  alcohol  was  not  greater  than  Vi  :  2,  but  with  more 
methyl  alcohol,  this  degree  of  accuracy  is  no  longer  attain- 
able. In  all  cases,  redistillation  was  found  to  cause  a 
serious  loss  of  methyl  iodide.  Though  the  amount  of  iodide 
used  was  always  considerably  greater  than  that  needed  to 
convert  the  whole  of  the  alcohols  into  iodides,  the  amount  of 
ethyl  iodide  obtained  was  never  more  than  90  per  cent., 
usually  only  60  or  70  per  cent.,  of  that  corresponding  with 
the  whole  of  the  ethyl  alcohol  present.  The  author  con- 
cludes that  the  process  is  very  satisfactory  as  far  as  the 
direct  determination  of  methyl  alcohol  is  concerned,  and  that 
it  can  be  applied  to  mixtures  containing  larger  proportions 
of  methyl  to  ethyl  alcohol  than  3  :  2,  by  first  diluting  a 
known  amount  of  the  mixture  with  a  known  amount  of 
ethyl  alcohol.  He  has  also  shown  that  it  is  applicable  to 
commercial  spirits  (flollands^gin,  for  example).  He  uses  in 
an  experiment,  40  c.c.  of  spirit  (containing  about  40 — 50 
per  cent,  alcohol),  64  grms.  of  iodine,  and  8  grms.  of  red 
phosphorus. 


Densities  of  Mixtures  (by  Volume)  of  Ethyl  Iodide  -with  Methyl  Iodide. 


Per  Cent, 
by  Volume  of 

Showing  Specific  Gravities  for  Increments  of  1  per  Cent,  of  Methyl  Iodide. 

ca3i. 

0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

0 

1*94.44 

1-9176 

1-9509 

1-9541 

1-9573 

1-9606 

1*9638 

1 -9670 

1*9703 

1-9735 

10 

1*9767 

1*9800 

1*9838 

1*9865 

1-9897 

1-9929 

1-9962 

1*9994 

8*0087 

2*0059 

20 

2-0091 

2-0123 

2-0155 

8*0188 

2-0220 

8*0852 

2*0884 

2-0317 

8*0349 

8*0381 

30 

2-0114 

2-otni 

2-0479 

2-0511 

2*0543 

2-0.-.7.-. 

2 -Olios 

2-0640 

2-0672 

2-0705 

40 

2  -117:17 

2-077J 

2-0802 

2*0834 

2*0867 

2-0899 

2-0932 

2-0964 

2-0996 

8*1089 

50 

2- 1061 

2-1093 

2-1125 

2*1157 

2-1190 

2  1222 

8*1854 

2-1287 

2*1319 

2*1361 

60 

2-1381 

2-1116 

8*1448 

8*1481 

2*1513 

2-1545 

8*1678 

2-1610 

8*1648 

2*1675 

70 

2-1707 

2-1739 

2-1772 

2-1801 

2*1836 

2-1869 

8*1901 

2-1933 

2-1966 

2-1998 

80 

2-2030 

2-2062 

2*2094 

2-2127 

8*8159 

2-2191 

2  2221 

2-2256 

8*8889 

2-2321 

90 

2-2351 

2-2386 

2-2418 

2-2451 

2  2483 

2-2515 

2-2543 

2-2580 

8*8612 

2*2614 

100 

8*2677 

*• 

•* 

*• 

" 

•• 

Densities  of  Mixtures  (by  Weight)  of  Ethyl  Iodide  with  Methyl  Iodide. 


Pit  Cent. 

Showing  Specific  Gravities  for  Increments  of  1  per  Cent,  of  Methyl  Iodide. 

by  Weight  uf 

rill. 

0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 
8. 

3. 

0 

1-9411 

1-9172 

1-9499 

1-9527 

1*9556 

1-9583 

1-9612 

1*9649 

1*9668 

1*9697 

10 

1-9725 

1-9754 

1*9788 

1*9811 

1-9*40 

1-9869 

1*9698 

1-9!  127 

1- 9956 

1-9985 

20 

2-OU15 

2-0041 

8*0073 

8*0103 

2  0133 

2  0163 

2-0192 

2-0222 

8*0252 

2-0282 

30 

2-0313 

2-0343 

2  0373 

2-0404 

2-0434 

2-0405 

2-0496 

2-0.i27 

2  0558 

8*0589 

40 

2*0620 

2-0(1.-1 

2-06N2 

2*0714 

2-0745 

2-0777 

2-0SO3 

2-0840 

8*0872 

2-0904 

60 

2-0936 

2-09.19 

2-1001 

2-1033 

2-1066 

2-1099 

2-1131 

2-1164 

2-1197 

2*1230 

60 

2*1263 

2*1296 

2-1329 

8*1363 

2-1397 

2-1431 

2-1464 

2  1 198 

2-1531 

8'  1565 

7o 

2-1599 

2-1633 

2-1667 

2-1702 

2-1737 

2-1772 

8*1807 

8-1842 

2-1S77 

2-1912 

80 

2-1947 

2-1982 

2-2017 

2-2053 

2-2089 

8*2125 

22161 

8*  2197 

2*2233 

8*2270 

90 

2*2306 

8*8343 

2-2379 

2-2116 

2-2453 

2-2490 

2-2527 

2  2561 

2-2601 

8*8639 

100 

2-2677 

" 

-  J.  T.  D. 


Wine,  Estimation  of  Potassium  Bitartrate  in.     L.  Magnier 
de  la  Source.    Rev.  intern,  falsific.  10,  195;  Chem.  Ctntr. 
1898,1,  [2],  149. 
A  solution  (S)  is  prepared  of  1  grm.  of  potassium  bitar- 
trate in   100  c.c.   of  water  and  10 — 12   c.c.  of  alcohol,  to 


which  is  added  an  excess  of  pure  potassium  sulphate,  and 
the  whole  filtered.  10  c.c.  of  the  wine  to  be  examined  are 
evaporated  to  dryness  over  concentrated  sulphuric  acid,  and 
10  c.c.  of  solution  (S)  are  allowed  to  drop  on  the  residue, 
thus  extracting  all  the  substances  soluble  in  dilute  alcohol, 
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■with  the  exception  of  potassium  bitartrate  ami  potaseinm 
sulphate.  The  mixture  i-  tiltc-r.d.  and  the  filter  washed 
with  the  solution  (S).  The  residue  is  finally  dissolved  in 
warm  water,  aud  the  acidity  titrated  with  baryta  water. 
Aii  alternative  method  is  to  add  1*5  gnus,  of  potassium 
sulphate  to  100  c.c.  of  the  wine,  and  then  evaporate  till  the 
voliin.  «d  to  13  c.c.     Let  stand  tor  48  hours,  decant 

off  through  a  -mall  filter, and  wash  out  the  crystals  with  the 
solution  (8).     Finally  titrate  with  baryta  water  as  before. 

—  A.  S. 

Olyctrophotphata.Titrationof.    Fa'.  rt.Pharni. 

•■  10,  8. 
Tmk  usual  method  for  estimating  glycerophosphates  con- 
sists in  determining  the  phosphoric  acid  in  the  ash,  but  the 
author  proposes  t"  titrate  commercial  syrupy  glycerophos- 
phoric  acid,  which  usually  contains  about  50  per  cent,  of 
acid,  with  decinomiul  caustic  potash,  using  phenolphthalein 
as  an  indicator.  Two  equivalents  of  the  base  saturate  one 
equivalent  of  the  arid,  an. I  hence  1  c.c.  of  decinormal  potash 
i-  equal  t 1086  glycerophosphoric  acid.  1"  deter- 
mining calcium   glycerophosphate,   the   sample    must  not 

tain  anj  free  acid  i  ph  -phone,  sulphuric,  hydrochloric, 
carbonic),  must  be  free  fi barium  and  lead,  and  have 

ilobilit*    of  at   least    •">   per  cent.     Tin-   determination 

arried  out  by  dissolving  0*2  grm.  of  the  salt  in  a  little 
water,  adding  '20  e.C.  of  decinormal  oxalic  acid,  an  1  making 
up  to  50  c.e.  of  the  filtrate,  containing   the  free 

glyeerophosphoric  acid>and  an  excess  of  oxalic  acid,  arc 
titrated  with  decinormal  potash  and  phenolphthalein,  and 
twice  the  number  of  c.c.  required  =  A.  The  calcium  oxa- 
late remaining  on  the  filter  after  well  washing  with  boiling 
dilute  nitric  aci  111:  10),  a  few  dn  ps 
of  sulphuric  acid  are  added,  and  the  solution  is  titrated  with 

normal    permanganate       1!     The  quantity  of  lime   is 
expressed  by  II    ■    0*0028,  and  for  100  grm6.   of  glyci 
phosphate         B    <    0*1  028  100.      The    formula 

A  +   li  —  20  gives  in  c.c.  of  decinormal  potash,  the  weight 
lycerophosphi  ontainedin  0*2  grm.  of 

tvhilsl  (  A   •    I!  -  -Jim       0"  0086   ■    5  >    100 
the   i  amount  of  glycerophosphoric  acid  in   the 

calcium  glycerophosphate. — T.  A.  I.. 

/'In    Glycercphoephales,    Determination   of.      Adrian  and 

.1.    I'hann,    ( 'him.    IM'S.7,    [•»},   163— 165,  and 
[5],  j  riso  this  Journal,  1898,  66,  ! 

Wlll.N     BUlpbUnC    acid    i-    added     to  a  cold     SI  lution    of    the 

neutral  glycerophosphate  of  an  alkaline  earth  in  the  pre- 

•    nt   II.  hanlhin,  the  Cold  at'on  appears  w  hen  half  a  luol. 

of  acid  has  been  used,  '.-  ,  when  the   normal  sail 

chat  I  salt,      A   proci  ss  may   be  founded 

upon  tin-    for    the     determination    of    normal    gl* 
pbati  -  in  tin-  al  mil  acid  glycerophos- 

phate 

The   aiithm-    lind   thai    free   glycerin   does    uot    interfere 
the  ordinan  use  of  indioatoi  phosphoric  acid 

may   be    In. ■•mined  with  phenolphthnl r  Helianthin  in 

the  presence  "i  a  normal  glycerophosphate.  \  mixture 
was  made  containing  known  amounts  of  phosphoric  acid, 
'lycerophospoute,  aud  a  norn  phosphate. 
The  alkali  required  for  neuti  ither  of  the  indi- 
i,  was  tl  e  sum  of  the  quantities  required  by 
the  differ  •cut-.     Thus,  in  dilute  solution,  pi 

phoric  acid  may  he  ,1,  til  mined  in  the  I  and 

neutral  g  ims 

phone  acid    n.aj    be  determined  in  the  presence   ol 
pho*|  icting  double  the  nciditj   towards 

I  lelianthin  from  the  rda  phi  nolphtha 

—  A.  0.  W. 

Antipyi  \etion  of  Iodine   upon:  Ap\  to   the 

D  -Hi.     ,l    r 

.1.  rharm.  Chim  |       |  168. 

In  •  e  irrosive  sublimate,  1  mid. 

tntipyrine  absorb!  mid.  ol   nit.      The  pro- 

sublimate  maj  vary  within   somewhat 
wide  limits  without  influence  on  the  result     Solutions 


prepared  of  1-351  grins,  of  iodine,  B' 5  grins,  of  mercuric 
chloride,  and  1  grm.  of  antipyrine,  each  in  100  c.c.  of 
alcohol  of  95'.  To  20  c.e.  of  the  antipyrine  solution, 
20  c.c.  of  sublimate  solution  are  added,  and  then  the  iodine 
solution,  until  a  penuauent  yellow  coloration  is  produced. 
The  number  of  c.e.  of  solution  us  d.  multiplied  by  5,  gives 
the  percentage  of  antipyrine  in  the  sample. 

The  author  proposes  to  utilise  this  process  for  the 
determination  of  iodine.  Aulipy  rinc  is  easily  obtained  pure, 
and  easily  purified ;  its  solutions  do  not  alter :  in  these 
respects  it  is  to  be  preferred  to  thiosulphate.  The  order  of 
addition  of  the  solutions  is  immaterial  :  the  antipyrine 
solution  may  be  added  to  the  mixture  of  iodine  and 
sublimate  solutions  until  the  colour  disappears.  (See  also 
this  Journal,  L897,  266.)— A.  C.  W. 

Rose  Oil,  Testing  ,,f.     P.  X,  llaikow.     them.  Ztit.  1898, 

22,  [17],  119—150. 
Tiik  statement  recently  published  by  I-'.  Dietxe  (('hem. 
Zeit.  llepert.  1897,  21.  288,  alter  Sudd.  Apoth.  Zcit.  1J-H7, 
[89]),  that  the  determinations  of  the  acid  and  ester 
number  of  rose  oil  furnish  data  of  analytical  value,  is 
refuted  by  the  author.  Dietxe  stated  that  a  pure  rose  oil 
should  possess  the  following  characters:  — 

(1.)  Specific  gravity  not  above  0*870  at  IS   C. 

(.'.i  Congealing  point  not  lower  than  15   to  20°  C. 

(X)  Optical  rotation  in  100-mm.  tube  tit  20'  C.  not  more 
than  I ' 

(4.)  The  saponification  number  (total  acid  number)  not 
higher  than  9*5  to  10,  and  the  ratio  of  the  free  acid  and 
ester  numbers  not  exceeding  1  : 7. 

The  author  li:;s   applied    hide's    test   lo  eight  authentic 

samples    of  pure  r oil,  and  has  obtain  nlircly 

at  variance  with  those  given  by  that  worker,  i  lulj  one  oil, 
the  same  that  was  used  by  Dietxe  in  his  experiments 
figures  approaching  those  attributed  by  him  to  pm 
oil.  The  others  all  gave  results  much  in  excess  o(  Dietxe's 
standards.  The  author  therefore  considers  the  figures 
obtained  by  saponification  to  possess  hut  little  value. 
Moreover,  although  the  numb  I  with  African  and 

Turkish  geranium  oil  is  markedly  higher  than  that  of  rose- 
oil,  the  ratio  between  the  free  acid  and  ester  values  of  the 
former  falls  well  within  the  limit  given  by  Dietxe  for  pure 
rose  oil.  Exception  is  also  taken  to  the  determination  of 
the  "congealing  point'*  of  rose  oil;  the  temperature  at 
which    the    fi  r-t    iry-t  il    of   si  [parent 

being  regarded  by  the  author  as  of  more  value.  This, 
indicating    the    temperature    at    which    the    eleoptone    i- 

il    with    the  sicar. ipteno.   is  termed   the   "  saturation 

point."  ami  is  determined  as  follows:— -10  c.c.  of  the 
sainj  le  are  placed  in  a  tube  of  1-"'  mm.  diameter,  a  ther- 
■  i-  tli.n  immersed  in  the  thud  SO  that  it  may  he 
freely  moved  without  touching  either  the  bottom  or  the 
side-.  The  tube  is  then  warmed  in  the  hand,  tin  oil  well 
shaken,  and  allowed  to  cool  -lowly.  The  temperature  at 
which  the  first  crystal  appear-  i-  regarded  a-  tl.e  saturation 
point.  Th-  was  found  to  range  from  1  l  ■■"■  C.  to  27*2  C. 
in  the  g-  nuine  -ample.-  of  otto  examined. — J.  0    B. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

■i  -.  /'    .■■  I      U olyeie.     P.  I . 

ptes  Rend.  126,  (10),  744—746. 

I  in    doub  ■!'  beryllium    and    sodium,    II 

or    BeF).2NaF,    is    prepared    bj  ■•    the   re.pi 

quantities  of  beryllium  hydroxide  and  sodium  carbonate  in 

hydrofluoric  acid.     The  s  lution   i-  evap ted   to  dryt 

and   the   -ilt   fused.     In  t>  nickel  crucible 

serves  a-  cathode  ami  a  rod  of  graphite  carbon 
!rrent  of  t;  or   7  amperes  at  about   40 

in    hour    a    metallic     deposit    i- 

oblaini  d  on  th,-  bottom  of  the  crucible,  «  hich,  after ding 

and    will   boilii  ills  to  a   powder   of 

irregular  crystals,  unmixed  with  any  amorphous  subsl  i 

pure  beryllium,  quite  Ire    from  nickel  and 
from  iron— J.  T.  ]). 
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Mercury,   Action    of  Sulphuric  Acid  on.     J.   K.  Pitman. 
,)'.  Amer.  Chem.  Soc.  1898,  20,  [8],  100— 101. 

From:  the  author's  experiments  it  is  apparent  that  there  is 
no  reaction  between  mercury  and  sulphuric  acid  at  the 
ordinary  temperature,  and  if  Baskerville  and  Miller  observed 
a  reaction,  as  they  state  (ibid.,  19,  874),  it  must  have  been 
bj*  means  of  some  different  method.  (See  also  this  Journal, 
1897,  1051.)— L.J.  de  W, 

Ammonium  Peroxide.     P.   Melikoff  and   L.  Pissarjewsky. 
Ber.  1897,  30,  [19],  3144—3146. 

In  th:s  preliminary  communication,  the  authors  describe  the 
preparation  of  ammonium  peroxide  by  the  action  of  a  con- 
centrated ethereal  solution  of  hydrogen  peroxide  on  an 
ethereal  solution  of  ammonia  at  —  20'  C.  The  ammonium 
peroxide  separates  out  as  a  heavy,  viscous  liquid,  a  greater 
yield  being  obtained,  the  lower  the  temperature.  The 
characteristic  smell  of  ammonia  disappears,  but  returns 
again  after  careful  washing  with  cooled  ether.  This  is 
ascribed  to  the  dissociation  of  the  compound. 

The  new  compound  produces  the  same  irritation  of  the 
skin  as  hydrogen  peroxide  does.  By  the  action  of  dilute 
sulphuric  acid,  hydrogen  peroxide  is  formed.  An  aqueous 
solution  of  the  substance  decomposes  with  evolution  of 
oxygen  and  formation  of  a  small  quantity  of  ammonium 
nitrite. 

Ammonium   Peroxide.     P.  Melikoff   and  L.  Pissarjewsky. 
Ber.  1898,  31,  [2],  152—154. 

Oh  the  addition  of  a  large  excess  of  ethereal  solution  of 
ammonia  to  a  solution  of  hydrogen  peroxide  in  the  same 
solvent,  followed  by  immersion  in  a  freezing  mixture  of 
calcium  chloride  and  snow,  a  white  crystalline  mass  is 
obtained.  The  crystals,  after  washing  with  cooled  ether  and 
drying  on  a  porous  plate  at  a  low  temperature,  possess  t lie 
composition  represented  by  the  formula — 

(NH\,)A  +  HsOj  +'H20. 

Ammonium  peroxide  is  very  unstable;  it  liquefies  al  the 
ordinary  temperature,  dissociating  into  ammonia  and  hydro- 
gen peroxide.  This  dissociation  is  followed  by  evolution  of 
oxygen  and  formation  of  small  quantities  of  ammonium 
nitrite.  Nitric  acid  does  not  appear  to  be  produced  in  this 
oxidation  of  ammonia. 

Ammonium  peroxide  has  an  alkaline  reaction,  absorbs 
carbonic  acid  from  tho  air,  acts  on  potash  with  production 
of  potassium  peroxide  and  ammonia,  is  soluble  in  alcohol, 
almost  insoluble  in  cold  ether,  and  less  soluble  still  in 
petroleum  naphtha  at —30°  C.  In  contact  with  manganese 
peroxide,  oxygen  is  evolved.  Ammonium  peroxide  dissolves 
uranium  tetroxide  with  formation  of  the  peruranate — 

(HH4)202.(U04)s. 

—A.  C.  \V. 

Chloroform,  The  Partial  Decomposition  of,  in  the  Organism. 
Desgrez  and  Nicloux.  Comptes  Rend.  126,  [10], 
758—760. 

St.  Mabtik  has  suggested  that  the  increased  amount  of 
carbon  monoxide  in  the  blood  of  animals  which  have  been 
amesthetieised  with  chloroform,  arises  from  the  action  of 
acetic  acid  on  the  blood.  The  authors  find  that  normal 
blood  of  dogs  contains  a  small  amount  (about  1-5  c.c.  per 
litre)  of  carbon  monoxide,  but  that  this  increases,  in  the 
same  animal  three  or  four  fold  when  the  animal  has  been 
for  some  time  under  the  influence  of  chloroform,  whilst 
no  such  increase  takes  place  when  the  anaesthesia  is  pro- 
duced by  ether.  They  conclude  that  the  increase  is  directly 
due  to  decomposition  of  the  chloroform,  with  production 
of  carbon  monoxide. — J.  T.  D. 

Xanthine,  Synthesis  of,  starting  from  Hydrocyanic  Acid. 
A.  Gautier.     Ber.  1898,  31,  [4],  449—450. 

E.  Fischer  (Ber.  1897,  3151),  repeating  an  investigation 
of  the  author's,  has  obtained  a  substance  very  similar  to 
xanthine,  but  which  does  not  give  the   murexide  reaction. 


When  hydrocyanic  acid  is  heated  with  water  and  acetic 
acid,  it  is  mainly  converted  into  azulmin  ;  xanthine  and 
methylxanthine  are  only  formed  in  small  quantity.  The 
xanthine  so  obtained  was  identified  bv  aualvsis  and  a  study 
of  its  reactions. — A.  C.  W. 

Aconitine,  Diacetylaconitine,  Beuzaconine,  and   Aconine  ; 

Pharmacology    of,     considered     in     lielalion     to    their 
t  'hrmicul  Constitution.    J.  Theodore  Cash  and  Wyndham 

R.  Dunstan.     Proc.  Royal   Soc.  189S,  62     [385]    338 

347. 

The  action  of  diacetylaconitine  was  not  found  to  differ  in 
character  from  that  of  aconitine,  but  was  less  intense,  the 
addition  of  the  two  acetyl  groups  merely  weakeniii"-  the 
characteristic  action  of  the  parent  alkaloid.  The  removal 
of  the  acetyl  group  from  aconitine,  as  seen  in  beuzaconine, 
however,  was  followed  by  a  complete  modification  of  the 
pharmacological  action  ;  the  toxic  power  was  so  far  modified 
that  benzaconine  scarcely  falls  within  the  category  of 
poisons.  Its  action  on  the  heart  was  quite  different  from 
that  of  aconitine,  and.  to  a  certain  extent,  antagonistic  to 
that  alkaloid.  Thus  aconitine  caused  the  ventricles  of  the 
heart  to  beat  more  rapidly  than,  and  often  independently  of, 
the  auricles;  the  opposite  was  the  case  with  benzaconine. 
The  latter  may,  to  a  certain  extent,  be  regarded  as  an 
antidote  to  the  former — a  point  of  considerable  pharmaco- 
logical importance,  since  benzaconine  ani  aconine  are 
present  in  varying  proportions  in  Aconitium  napeUus,  the 
source  of  most  of  the  medicinal  preparations  of  aconite. 
The  removal  ol  the  acetyl  group  also  eliminated  the  stimu- 
lating effects  of  aconitine  en  the  respiratory  centres. 
Benzaconine,  however, peripherally  depressed  the  activity  of 
motor  nerve  endings,  and  in  a  lesser  degree,  that  of  skeletal 
mufcle,  whilst  aconitine  acted  chiefly  on  the  sensory  nerve 
terminations. 

The  removal  of  the  benzoyl  group  as  represented  by 
aconine,  resulted  in  a  complete  change  in  the  pharmaco- 
logical action,  since  aconine  was  found  to  be  a  heart  tonic  ; 
so  much  so,  that  the  administration  of  small  doses  of 
aconine  averted  the  lethal  effect  of  toxic  doses  of  aconitine. 
It  had,  moreover,  a  curare-like  effect  on  the  motor  nerve 
endings,  which  was  not  observed  with  either  aconitine  or 
benzaconine,  nor  did  it  disturb  the  normal  sequence  ot  the 
cardiac  pulsations.  Aconine  cauuot  be  regarded  as  a 
poisonous  alkaloid,  very  large  doses  being  required  to 
cause  death. 

From  these  data  it  is  evident  that  the  extraordinary 
toxic  effect  of  aconitine  depends  in  a  great  measure  on 
the  presence  of  the  acetyl  radical,  while  the  activity  of 
benzaconine  is  dependent  in  a  lesser  degree  on  the  presence 
of  the  benzoyl  radical.  The  inactivity  of  the  base  aconine, 
denuded  of  both  acetyl  and  benzoyl  groups,  is  a  noteworthy 
point.  From  a  practical  point  of  view,  the  demonstration  of 
the  antagonistic  action  between  aconitine  on  one  hand,  and 
benzaconine  and  aconine  on  the  other  band,  will  throw  licht 
upon  the  mode  of  action  of  the  alkaloids  of  aconilum 
napel/us. — J.  ( ).  ]i. 

Sulphur,  Note  on  the  Volatility  of.     T.  C.  Porter. 
Proc.  Chem.  Soc.  1898,  [191],  65. 

During  the  analysis  of  some  pumice  rock  from  Teueriffe, 
the  author  was  led  to  the  conclusion  that  sulphur  is  volatile 
at  100°.  Several  glass  tubes  were  carefully  cleaned,  into 
which  specimens  of  sulphur  of  varying  physical  condition 
and  purity  were  placed.  Some  of  the  tubes  were  exposed 
to  the  air,  others  were  exhausted.  After  being  exposed  to" 
a  temperature  of  100°  for  some  minutes,  it  was  observed 
that,  as  was  to  be  expected,  the  better  the  vacuum,  the  more 
rapid  is  the  sublimation  of  the  sulphur.  The  tublimate 
consists  at  first  of  very  pale  yellow  drops,  which  possess 
little  viscosity,  and  remain  unchanged  in  some  cases  even 
at  10',fordays.  Rhombic  octahedra  and  prisms  of  sulphur 
are  occasionally  formed  together;  the  former  crystals  some- 
times grow  at  the  expense  of  the  drops.  Sulphur  does  not 
yield  a  perceptible  sublimate  at  ordinary  temperatures,  in  a 
"good  vacuum,"  even  after  a  year.  The  two  forms  Sa  and 
S3  therefore  have  their  transition  point  be*>ve2n90°  and  100'. 
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Qi  vsnrvuw:     (jimii.il      \mii-i-     nv    Electroli -T-. 
By    Dr.    Aiiwmhi:    ClaBSBN,    Privy    Councillor.    I'rn- 
.  eh.  imistrj  and  Inorganic  Chemistry  id 
the  Royal  Scbo  .1  of  Technology  :it  Aachen, in  co-operation 
with  Dr.  Waxtbb  1.  ii.  Lecturer  on  Electro-!  hemi-try  in 
Soya!  School  of  Technology  at  Aachen.    Authorised 
translation,  Third  English  from  the  revised  and  greatly 
enlarged    fourth  German  edition.     By  William   Huk 
Hhrbick,   a.m..  and   Bbrtram    It.  Boltwood,  Ph.D. 
John  Wile)   ind  a  as,  New  Ymk.     Chapman  and  Hall, 
ted,  London.     1898.    Price  3.00  dols. 
Rvo  volume,  containing  286  pages  of  Bubject-matter,  illos- 
trated  with  8ti  wood  engravings.     The  text  is  classified  as 
follows:  — I.    Determination  of  Current    Magnitudes.     1. 
Measnremenl    of  the   Current   Strength.    -J.  Measurement 
of  the  Tension.     Sources  of  Current.      Primary  Galvanic 
Elements.     Secondary   Galvanic  Elements  (Accumulators 
orStora  Physical  Methods  of  Producing  the 

t  urr.  ii  I:  gulation  of  the  i  torrent.  Process  of  Analysis, 
&c.  II.  Quantitative  Determination  of  the  Metals.  De- 
termination ol  the  Halogens.  Separation  of  the  Metals, 
Aru  m.iv  Some  Applied  Examples  of  Electro-Chemical 
Analysis.     Tahles  for  Calculation  of  Analysis.     Reagents. 

s.  ii  n<  i     Abstracts      Physios    ujd    Electrical    Esr- 

i.imi  .  ,  m.  II, .a.     Editor,     .T.     SwiviiriiM.  :      Svb- 

i;.l,i,,i.\\.  R.  Coopbb;  with  Committee  and  staff  of 
Abstractors,  taned  under  the  direction  of  the  Institution 
of  Electrical  Engineers  and  The  Physical  Society  of 
I,,, n,i, hi.  Taylor  and  Francis  Bed  Lion  Court,  Fleet 
Street,  London.  1898.  Price  to  Non-Members,  8»,  per 
nutnh.  i,  nr  '.'■'      post  free  per  annum. 

Tins  i~  a  new  journal  in  which  abstracts  are  properly 
ified,  and  given,  of  the  various  branches  of  Physics  and 

Electrical  Engineering,     The  classification  is  as  follows: — 

General  Physics.  Light.  Heat.  Sound.  Electricity. 
tro-(  in  mi-try  and  Chemical  Physics.  General  Electrical 

Engineering,         Dynamos,     Motors,    and    Transformers. 

Powei    Distribution,  Traction,  and   Lighting.    Telegraphy 

and  Telepbonj . 

CraTje  fcrpott. 

CUSTOMS   m "i  TSIONS. 

I    Mill'    Si 

I  narbon  it'  of  i"  tash  is  free  as  carbonate  of  potash 
iimi.  i  paragraph  S9S  ,,t  the  Vet  ol 
Antitoxioe  is  dutiable  an  a  medicinal  preparation  al  the 

rat,-  of  -•'•  per  cent,  "'/  vol.  under  paragraph  59  of  the  \,t 
of  1894. 

Camphor  oil  is  assessed  lur  duty  at  the  rate  of  -'">  per 
cent,  in/  vat.  as  '  of  distilled  oil  under  paragraph 

SO  of  the  \'  t  of  181  i. 

EXTR  U  TS  FROM  DJPLOM  1/7'    AND 
i  ON  SI  I. Mi  REPORTS 

I    S.  Mi-  n  i  \m  ■•!  -    Mi  i  vi     [urOBTS    in    189C    vmi   l".'7. 
/;,/.  oj  Trait  .'..  April  1698,  116. 


llinniifnctilr. 

Ml  "II 

Plumbago 

Tin 

Bpcltor 

AiiIimi 






. 


:ii,,.ii.-, 
520.741 

r  1,1  in 
5s,sii; 


U.S.  Exi'OBTS  OF   MlBCELLAirBOOe  Mbtal  ARTICLES. 
Bd.  of  Trade  J.,  April  1898,  418. 


lultural  implements 

Brassaud  oiannfactures 

I  'ars  fi  i     ids 

1    r  roads 

i  itrriiipcs  and  vehicles 

Cycles  and  purls  ol 

i  ,,re  and  matte 

r 

'  opper,  manufactures  of 

Nickel,  nickel  oxide,  and  matte 

Plated  ware 

Quicksilver 

'I'm,  manufactures  of 

Zinc  ore 

r 


Values. 

I)„ls. 

Dols. 

1,643.789 

5.304.807 

0)26,191 

US*  • 

j    834^88   { 

7i:i.075 

1,912 

:;:• 

022 

&902  1 

'•u 

1.1 '.'.1.023 

•  ■ 

-    '"17 

1  ml 

:ts    . 

171 

i;i-.i;; 

L'',s,r.sl 

884 

IT.Ios 

J11.350 

l,018v*20 

1.356,538 

Gre\t  Bbitadi  and  Gbrmant. — Exports  oi  Cat  sai  us, 

MbOIi  \i.   I'm  I'm:  mioss.   \,-.,    is    1,000/. 
Foreign  Office  Annual  Series,  No.  2040,  March  1898. 


Year. 


Britain, 


Knipire. 


Increase  or 
Deereasi  U    reuse  (or 

■  I.         Qermany, 


£ 

1 

t; 

L 

1898 

8,289 

14.940 

18S6 

ir,.si:i 

-       16 

+     899 

1887 

+     1 

+     487 

E8PAB  I,,    1   SPORTS    l  BOM    Til  I  I'ol.l. 

Foreign  Office  Annual  Series,  No.  2048,  April  1898. 

■  t   of  esparto  nas  .'17, 'Jin i  ti.ns   from  the 
port   of  Tripoli,    Khoms.  and  /.eliten,  all    of  which  went    to 

England,  showing  an  increase  of  1,610  tons  over  the 
previous  year.  Values,  however, remained  the  same,  owing 
to  lower  prices  in  England,  the  result  of  wood-pulp  entering 
so  largely  '"  '"''  making  of  paper.  Owing  to  the  im- 
pending good  harvest,  the  quantity  for  export  in  189s  is 
likely  to  he  small,  hut  the  quality  good.  Freights  fluctuated 
during  the  year  from  lis.  to  15*.  per  ton  for  hydraulic- 
d  hales. 

DRTJ08    LI    l.vs    I'm. mas. 
Foreign  Office  Annual  Series,  .V„.  2086,0.  19. 

Drue.  Duty  free.  Octi  ii  free.  Free  port,  1  per  mir. 
Discharging,  lop.  i  cent,  on  freight  Cartage,  Is.  6d.  for 
in  ewt.  or  less. 

Special  permission  and  membership  of  the  Spanish 
Pharmaceutical  Society  is  required  for  the  sale  "I  certain 

drags  and  for  Ii<iines.    The  trade  is  generally  worked 

through  audits  in  Barcelona,  but  German  houses  m ml  out 
piiee  lists  in  Spanish  weigh)  and  metric  correnoy,  01 
which   has  been  son!  to  the  Association  of  Chambers  of 
Commerce   for  reference.     The  result  is  an   increase  of 
busini 

1   I  l-ill  ls|   i;s     vi     |,vs    I'ii.m  vs. 

Foreign  Offiei  Annual  Series,  1898,  2V'o,  451, p.  7. 

Manure,    both    natural  and    aitilhicl     is    v,ti  extensively. 

employed  all  over  the  island,  the  artificial  l»  ing  sold  at 
i  10s,  |"  i  100  lb.  laid  down  her,-,  and  the  im]  orl  tables 

show    thai   iht    ney   spent   abroad   in   the   pun  '<        "f 

ingredients,  including   freight,  amounts  to  over  27, >l.  in 

two  years.     These   ingredients  are   prepared  here  l>\  in,  r- 
cbants,  who  ound  the  difll  n  ol  mixtun  b  for  the  various 

.  and  sell   ilicin  on  credit,  to  be  paid  for  when  the  ■ 
is    gathered.      These   merchants      i      rallj    the    con- 
tractors  for    the   crop     The  artificial    manures   are   most 
large!]  us,  ,1  in  farms  devoted  to  tin-  cultivation  of  sugar 

vain-     and     haualias,    the      nature    <d      tins    cultivation 
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permitting  of  a  green  crop  being  planted  during  the  year  to 
provide  fodder  for  the  animals  sufficient  to  produce  natural 
dressing. 

Imports   op    Certain   Articles  of    British  Manufac- 
tdre,  &c.  during  the  years  1895-97,  into  havre. 

Foreign  Office  Annual  Series,  1897,  No.  2034,  p.  16. 


Articles. 


Quantity. 


is:'.-. 


1897. 


Artificial  manures 

Coals 

Coal-tar 

Boracic  acid 

Caustic  soda 

Bicarbonate  of  soda 

Crude  salts  of  ammonia 

Chloride  of  lime 

Superphosphate  of  lime 

Sulphate  of  copper 

Oil  paints 


Tons. 

Tons. 

Tons. 

20 

ill 

449 

81, mil 

692,457 

654,853 

U.002 

7,497 

10J827 

66 

8 

1 

64 

47 

14 

36 

10 

54 

28 

3S4 

50 

11 

16 

85 

1,637 

.1,659 

540 

55 

10 

50 

53 

54 

46 

Butter  Adulteration  and  Preservation  in  Italy. 

Foreign  Office  Annual  Series,  1S9S,  No.  450,  p.  7. 

There  is  no  special  law  for  the  protection  of  Ihe  dairy 
industry,  except  a  law  dated  July  19,  1894,  which  regulates 
the  sale  of  the  substitutes  of  butter,  and  prohibits  and 
punishes  the  adulteration  of  butter  with  margarine.  Be- 
sides that  law,  there  is  a  special  service  of  surveillance  in 
in  the  principal  cities,  and  public  officers  for  the  chemical 
analysis  of  all  alimentary  products. 

Generally,  no  preservative  is  employed  but  common  salt, 
which  is  added  to  butter  when  exported.  Some  large  ex- 
porters of  Venetia  and  Lombardy,  however,  employ  a  special 
salt  obtained  from  the  mines  of  I.ungro  (Calabria  Citeriore). 
which,  although  more  adapted  than  common  salt,  is  said  to 
be  still  inferior  to  the  salts  of  Egestorff,  Liineburg,  Stade, 
and  Linden,  employed  abroad  for  foreign  cheeses  of  a 
superior  quality.  Its  chemical  composition  is  the  follow- 
ing :— 

Lrxc.RO  Salt.* 

Per  Cent. 

Chloride  of  sodium !>7-i;'.t 

Sulphate  of  calcium 0'ui; 

Chloride  of  magnesia 0'05 

„  calcium 0']5 

Sulphate  of  sodium 1-40 

Water 0-2l 

Insoluble  matter 0'44 

*  This  salt  is  found  in  blocks  and  ground  for  use. 

Phosphates  an  o  Boracic  Acid  at  Venice. 
Foreign  Office  Annual  Series,  No.  2037,  March  1898,  p.  14. 

So  far,  preference  has  been  given  by  agriculturists  in  these 
provinces  to  British  phosphates,  because  tbey  contain  phos- 
phoric acid  soluble  in  water.  Those  imported  from  Belgium 
and  France  contain  phosphoric  acid  only  soluble  in  citrate. 
English  produce  would  appear  to  have  in  future  to  compete 
with  a  composition  manufactured  by  Signor  Angelo  Scaini, 
of  TJdine,  who  claims  to  have  succeeded  in  manufacturing 
superphosphates  soluble  in  water  similar  to  those  of  English 
origin,  which  also  contain  a  certain  quantity  of  nitrogen. 

A  project  has  lately  been  presented  to  the  Italian  Parlia- 
ment for  the  abolition  of  the  export  duty  on  the  boracic  acid 
which  is  found  here.  It  is  alleged  that  in  consequence  of 
the  export  duty,  the  bciacic  products  manufactured  in  Italy 
have  suffered  considerably,  and  the  imposition  of  a  dutv  on 
the  importation  of  foreign  borax  and  refined  boracic  acid, 
which,  so  far,  are  admitted  free  of  duty,  was  urged.  These 
products  are  chiefly  imported  from  England. 

Artificial  Manures  at  Cherbourg. 

Foreign  Office  Annual  Scries,  1897,  No.  2035,  p.  6. 

There  is  a  considerable  trade  at  Cherbourg  in  artificial 
manures.    During  1897,  British  importer!  manures  held  their 


own  and  maintained  their  prices  by  their  superior  quality, 
notwithstanding  the  attempts  of  the  Franco-Belgian  syndi- 
cate to  close  French  markets  to  them.  The  Franco-Belgian 
firms  are  selling  at  a  loss,  some  firms  having  already  broken 
down  under  the  strain.  Norman  farmers  are  very  conser- 
vative and  keep  to  a  good  thing  until  they  find  a  better. 
A  year's  trial  of  continental  superphosphates  in  many  cases 
has  proved  unsatisfactory.  The  uneven  quality  of  manures 
from  Germany  (via  Antwerp),  Belgium,  and  the  north  of 
France  alike  is  complained  of.  A  uniform  percentage  of 
phosphoric  acid  cannot  be  counted  upon. 

The  Consul  looks  forward  to  a  very  slow  but  sure  advance 
in  British  imports  under  this  head.  A  very  recent  cargo 
of  special  potato  manure  went  from  England  to  Barfleur 
direct.  That  district  is  the  centre  of  the  early  potato  export 
industry. 

The  use  of  artificial  manures  for  pasture,  potatoes,  and 
market  gardening  is  gradually  extending  through  this 
Consular  district. 

A  small  reduction  in  prices  would  be  followed  by  some 
increase  in  the  demand  for  English-made  superphosphates. 

Freights  from  London,  5*.  6</. ;  from  Liverpool,  7s. ;  from 
Hull,  8s.  6</.,  are  now  ruling. 

Sulphate  of  Copper  at  Patras. 
Foreign  Office  Annual  Series,  No.  2055,  April  1898. 

About  4,000  tons  of  sulphate  of  copper,  principally  of 
British  manufacture,  were  imported  during  the  past  year. 
i  It  is  extensively  used  against  the  malady  of  the  vines, 
named  "  peronosporos,  and  since  grape  and  current  vine- 
yards in  this  district  suffered  so  severely  last  year,  all 
growers  are  preparing  to  adopt  the  same  precautions 
against  the  malady.  Sulphate  of  copper  is  being  sold 
retail  at  20/.  a  ton. 

The  Greek  Government  intends  to  take  off  the  import 
duty  on  copper  in  order  to  encourage  the  manufacture  of 
sulphate  of  copper  in  this  country. 

Tax  ox  Borax,  &sc. 

Ckem.  and  Druggist,  April  23,  1S98,  679. 

The  proposal  to  remove  the  tax  from  Italian  boric  aciit 
has  not  been  successful,  as  on  March  18th  it  was  finally 
agreed  to  tax  pure  boric  acid  at  the  rate  of  5  liras  per 
quintal  (4s.  per  2  cwt.),  and  borax  or  other  sodium  borates 
at  the  rate  of  4  liras  per  quintal.  The  French  Chamber  on 
April  4th  modified  the  duty  on  boric  acid,  so  that  the 
natural  product  from  Tuscany,  containing  15  per  cent,  or 
more  of  impurity,  will  be  exempt  from  duty ;  other  boric 
acid  will  be  subject  to  a  tax  of  18  francs  per  100  kilos,  on 
the  general  tariff,  or  12  francs  per  100  kilos,  on  the 
minimum  tariff. 

Trade  of  Samoa  for  1897. 
Foreign  Office  Annual  Series,  No,  2094,  April  1898. 

There  is  a  considerable  sale  for  patent  and  other  medicines 
such  as  Epsom  salts.  Painkiller,  and  the  like. 

English  or  colonial  brands  of  white  lead  and  paint  hold 
their  own  here,  and  are  much  superior  to  the  American, 
and  German  brands. 

British  traders  can  purchase  German  linseed  oil  in 
Samoa  cheaper  than  the  British  article  can  be  purchased  in 
Australia. 

American  yellow  soap  has  a  large  sale.  It  is  put  up  in 
cases  of  32  bars,  containing  a  nominal  hundredweight,  and 
cost  16s.  a  case  landed  in  Samoa,  while  it  is  retailed  at  Is. 
a  bar.  It  is  harder  than  the  bar  soap  manufactured  in 
Australia. 

Australian  and  New  Zealand  brands  of  yellow  soap  hold 
their  own  in  the  market.  The  commoner  sorts  cost  about; 
14s.  a  case  of  44  smaller  bars,  landed  in  Samoa.  The  bar, 
which  is  only  two-thirds  the  size  of  the  American,  is 
retailed  at  6d.  The  Crown  brand,  a  favourite  bar  soap  of 
high  character  manufactured  in  Sydney,  costs  about  19s. 
per  case  landed  in  Samoa. 

There  is  a  market  for  perfumery  of  a  cheaper  kind, 
although  Atkinson's,  Piesse  and  Lubin's,  Breidenhach's, 
and  gocd  French  makers  are  to  be  met  with. 
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it  deal  of  the  starch  sold   is  of  Herman  mauufac- 

p  with  English  label*.    The  natives  will  not  buy 

-tar.  ii  in  bulk  :   it  most  be  put  up  in  1  lb.  pa  '*es. 

,11   and    American    starch   is   far  inferior    to   the 

-c.lJ  here. 

British  firms  nowadays  seem  to  expect  to  have  markets 

found  for  them  instead  of  finding  them  for  themselves  as 

in  the  past,  and  to  have  the  most  elementary  information 

upon  '  ppli  id  i"  them. 

has  proved  its  If  ready  and 

able  to  meet  tl requirement*.     I!ut  it  i-  i  it  in 

pointing  out  these  markets  and  in  giving  this  information, 
the  mark.!-  in  question  an  really  Bpoilt  and  rendered^ use- 
less, for  whereas  one  firm  finding  out  the  market  for  itself 
i  !  profits,  tli"-.-  profit-  dwindle  to  zero  if 
they  are  to  be  shared  bj  6  hundred  other  British  firms. 

The  remedy  lies  in  the  employment   of  really  efficient 

commercial  travellers,  or,  better  still,  travelling  partners. 

civil,  ingratiating,  well-informed  traveller  is  al      to  do 

more    i le   day    than    G  of   circulars   can   ever 

accomplish 

Ever)    British  trader  here  has   the  same  story  of  the 
refusal  of  British   manufacturers  and  shippers  in  England 
■  al  requirements  or  to  deparl  from  old  methods. 
liriti-h  trade  "ill   suffer   far   more  severely  during  the 

,,,-v  .ii  petition   than   it  has  done 

already,  unless  British  manufacturers  attack  thi  colonial 
and  foreign  markets  in  the  energetic,  well-organised,  up-to- 
date,  and  conciliatory  manner  adopted  bj  the  Germans. 

m  markets,  such  as  Samoa,  do  not  require  i 
sive,  durable,  and  heavy  articles.     Cheap  attractive  lines 
.   with  such   quality    and  durability  as 
possible  for  the  money,  i-  what  are  required. 
[t  is  t  dal  foi    British   manufacturers  to  ignore 

the  warnings  repeatedli  issued  under  these  heads. 

TRADE  oi     Hi > n UK m  \    is    1S97. 
-  iffice    l'i"»  Vo.  8051,  April  1898. 

16  ton*  . if  iron  ore  were  exported  to  '  •    »1  Britain. 
in  chemical  products,  the  principal  at  irted  to 

the  United  Kingdom   were   chestnut   and   other  vegetable 
59,511   ewt.i  glycerin,  2,076  ewt. ;  cream 
,,,-  tartai  ■  raw  tartar,  12,026  i  oxide 

of  sine,  1,886  '■«'• 

While  there  wai  rease  in  thi  total  importation 

of  ohemical  products,  there  was  a  very  substantial  in. 
i„  them    from  the  I  nited  Kingdom,    the   principal    items 
being  sulphate   of    copper,  263,455  cwt,;    superpho.s] 
of  lime,  -l '-  i 

mid  coal-tat  products,  i 
All  tin-  ink  (.'i7  owl  the  blacking  (73  cwt.) 

i  mi  port.  .1  c -  from  the  United  King  i  >m       I    ■    pi  ncipal 

article  of   pottcrj  imported    is   common  fire  earthenware, 

17,066  . •«!  .  while  there  is   hardly   any    demand   for   fine 

earthenware  or  porcelain.     The  principal  item  under  glass 

empty  bottles,  ni toting   to   4,548    cwl  d   by 

full  I 

pj  ,,t'  sulphate  "f  eo]. per  imported  during 
i--,;   was  about  18,700  tons,  and  was  almost  entirely   of 
British  manufacture.    The  season,  howevor,  was  not  quite 
...d  as  the  previous  one,  and  tl  | 

prctti   flrmlj   thej   were  i  on.     With 

tl,,  ",  .\   i  downward  tendency  -  i  in  which  lasted 

till  it..'  end  ol   tin'  till   i"  pi  '   the 

principal  uiomi  mnption,  was 

ipecul  itlon,  mi. I  bj   comp  |  omp  ired 

with  1896.    The  weathet  ivonrable,  and  crypto- 

of    the    *  i lid    much   .1  un  i 

ifti  i    th" 

Id   nol   I"  -  ived,  sulpl  preventive 

and  not  a  .ni.       ["he  consumption  in  1897  was  thus  nearlj 

I  ili.  in  I-  was  able  nevcrth 
to  realise  fair  profits.     It  appears  thai  aulphati 
has  but  a  v.  i  \  limiti 

the  dipartm.nl  ..t   the  Gers  lii  I  a  verj    bad      ntage  on 
,.int  ol  the  ravage*  perpetrati  d 

ii-t  which   no  rented]    ha*   yel    been    foi ffci 

Hani  trials,  even  with  manorial  preparations,  have  been 


made,  and  will  be  continued  daring  1898,  SO  it  may  be 
ted  that  growers  will  soon  be  able  to  master  this 
disease.  Many  vine  growers,  however,  are  disheartened, 
even  ruined,  and  thi  general  aspect  is  far  from  being 
satisfactory. 

The  demand  for  artificial  manures  is  steadily  increasing, 
and  no  doubt  prices  leave  a  fair  margin  of  profit  to  the 
importer-. 

The  situation,  as  regards  dyewood  iwhat  better 

for  18'J7,  imports   having   incr  r  1896,  with   better 

prices  all  rounJ.  Imports  of  furniture  woods  were  also  on 
the  increase. 

Report  on  Alluded  Adi  ltebation  of  Banian 

]'i;, ,1,1  ,i   iv   Ba usiL, 

/  OJ        I  S        I,  fV      -    58,  April  1898. 

"  Until  quite  I  ■  very  unsatisfactory  feature  of 

Brazilian  trad.-  ha-  been  thi  ease  n  I  impunity  with  which 
goods  could  In-  offered  for  sale  under  false  marks  imitating 
th of  well  kno«  i.  Run  perm  mat 

"  N"..  r,  pr.  --iv.-  measures  of  an  effective  nature  were, 
however,  put  in  force  bj  the  administration,  and  s;>  this 
spurious  trade  continued  to  increase  and  prosper,  its  develop- 
ment being,  unfortunately,  facilitated  bj  the  fall  ol  exchange 
and  heat  \  import  dutii  -.  «  hich  1,  ive  put  the  prices  of  many 
of  the  genuine  foreign  commodities  beyond  the  pun-basing 
power  of  any   but  the  affluent  I   le  Government 

has  at  last,  however,  decided  to  place  a  control  upon  th:- 
kind  of  trade,  and  on  November  3rd  List  a  decree  was  pro- 
mulgated prohibiting,  under  heavy  penalties,  the  importa- 
tion or  t.i  '  label-  intended   to  imitate  tlms.    of 

that  all  production* 
made  in  B  ibelled  in  a  wai    to  sh  m   thi  ir 

origin.    Trior  to  this,  n  legislative  measure  h  i  ipted 

withtheosi  F  securing  the  parity  and  genuine- 

n.--  of  alimentary  productions,  wines,  spirit-,  i 
import.-. I  into  the  ftepu 

••  For  ttii-  p  trpo  i  .  o      ol  the  clauses  of  the  B  idgel  Las 

rovides   that  wines,  pigs' lard,  and  all  other  ali- 

mcntar\  pro  luctions  con  temned  by  th>-  N ; 1 1 1 

be  destroyed,  and  the  imp  I  in  the  sum  of  500 

milreis.     Under   this  provision,  all   wines  and  alimentarj 

I luctions  are  considered  injurious  to  the  public   health, 

and  th  mdei d,  which  contain  an]  of  tbo  follow- 

ing elements:  — 

"Boric  or  salicylic  acid,  alcohol  of  bad  quality,  free 
mineral  acids,   such  a-  sulphuric,   sulphurous,   nitric   and 

hydrochloric,   Bulphites,  al all  aline  fluorides  and  fluo- 

silicates,  aaecharine,  salts  of  strontium,  lesd,  zin.-,  tin,  ar- 
senic,  antimony,  sulphate  of  potash  in  the  proportion  of 
mora  than  •_'  gnu-,  per  litre  of  wine;  in  beer,  the  substitute* 
of  Imps,  a-  absinth,  quassia  amara,  colohicum,  ptcrotoxin, 
\  nth,  iiun  nces 

prepared    with  '  ethers  ol  oily  classes,' colour*  male  from 
tar  or  with  a   base  ,.:  lead,   mereurj    copper,  anesda, 

Satin J,  barium,    or  any   Othet  -  uce 

ha-  nc. .guise  i.  oi  m      i  .  t"  be  injurious  to  health. 

Bonsequenc  ictment,  the  Public  Vnalystha* 

condemned,  as  c  intnining  ingredients  injurious  to  health, 
supplies  received  from  firms,  of  various  nationalil 

production-  ba  I  hitherto  I n  admitted  without  question  to 

irk.t,  a*  w-.ll  as  all  others  in  the  world. 

>«  On  examining   thi    official  analyses  of  the  condemned 

g is,  ii  is  found  that  only  iii :ase  were  the  proporti 

be  different  elements  discover.  1  clearly  stated ;  all  the 
othei  -u -,  merely   asserting  the 

presence  ol  certain  injurious  ingredients  •  in  a  notable  pro- 
portion.' 

"Some   of  the    importers  whose   shipments   hai 

d,  have  sought  the  advice  of  the!    insulate  a 
adopting  i  to  vindicate  the  genuineness  of  the 

article-  receive  i  :  name  of  - 

producer, 

■■  pin-  onl\  adi  ice  thi  I  to  admit 

wa*  thai  British  exporters  should  be  made  full]  aware 
of  the  provisions  01  the  Brazilian  law,  and  thai  future 
shipment*  should  be  accompanied  bj  the  analysis  of  a 
recognised    independent    authority,    this    analysis    to    bo 
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attached  officially  to  the  bill  of  lading  by  the  Brazilian 
Consul  at  the  port  of  shipment  with  his  certificate  that  the 
analysis  refers  to  the  goods  mentioned  in  the  bill  oF  lading. 
If  on  arrival  in  Brazil  such  goods  should  be  condemned, 
a  judicial  protest  could  be  entered  before  the  proper  local 
authority — the  Brazilian  Sectional  Judge— and  a  petition 
presented  for  a  second  analysis  by  independent  and  properly 
qualified  parties. 

Amou"  the  products  condemned  by  the  official  analyst  is 
lime-juice ;  consequently  the  Customs  inspector  has  not 
allowed  recent  arrivals  to  be  cleared  for  consumption. 
Although,  therefore,  there  are  considerable  quantities  of 
the  article  in  the  Custom-house,  there  is  absolutely  none  to 
be  bought  on  the  market. 

Manganese  Ore  tn  Bbazil. 

Foreign  Office  Annual  Series,  No.  2058,  April  1898. 

Manganese  ore  has   formed  an  article  of  export  during 

the  past  four   years.     The  quantities  shipped   by  Messrs. 

Airosa  and  Co.,"  and  Mr.  C.  Wigg,  who  exploit   the  mines, 

have  been  as  follows  : — 


Tear. 


1891 
.  95 
1896 
1897 


To 


Middlesbrough. 
Philadelphia. 


This  mineral  is  brought  from  the  district  of  Miguel 
Burnier,  in  the  State  of  Minas  Geraes,  which  is  connected 
by  the  Central  Railway  with  Rio  de  Janeiro.  The  distance 
is  about  310  miles,  and  the  transport  occupies  from  8  to 
10  days.  The  mines  are  situated  at  an  altitude  of  4,000  ft., 
in  a  pleasant  and  healthy  climate,  and  the  labour  em- 
pleyed  is  chiefly  Italian  and  native,  with  some  Spanish 
and  Portuguese. 

Owing  to  insufficiency  of  rolling  stock  and  other  diffi- 
culties, the  railway  can  at  present  transport  only  1,800  tons 
per  month.  The  rate  of  freight  is  high,  and  the  conditions 
generally  are  not  favourable  to  the  development  of  this 
industry.  It  is  expected  that  about  20,000  tons  of  ore 
will  be  shipped  this  year. 

Cocaine  at  Callao. 

Foreign  Office  Annn  it  Series,  No.  2036,  April  1!S^S. 

The  manufacture  of  cocaine  at  this  port  is  falling  off 
considerably,  in  consequence  of  the  recent  discovery  in 
Berlin  of  a  substitute  called  "  encoin,"  which  i*  largely  used 
in  Europe. 

GENERAL   TRADE  NOTES. 

Petroleum  Briquettes. 
Board  oj  Trade  J.,  April  1898,  -171. 

In  the  process  for  making  petroleum  briquettes,  de- 
scribed iu  Kuhlou's,  petroleum  refuse  is  worked  up  in 
such  a  manner  as  to  assume  the  form  of  a  solid  substance, 
easily  handled  and  constituting  a  cheap  and  convenient 
fuel.  About  10  per  cent,  of  soda  lye,  with  about  10  per 
cent,  of  any  fatty  matter  —tallow,  for  instance — is  heated 
in  a  boiler,  either  by  superheated  steam  or  with  exclusion 
of  air  ;  and  so  much  petroleum  refuse  is  then  added  to  the 
heated  mass  as  to  make  up  100  parts.  The  whole  is  heated, 
with  constant  stirring,  for  about  an  hour,  the  time  varying 
with  the  mode  and  intensity  of  heating;  but  the  tempera- 
ture must  never  be  allowed  to  reach  the  boiling  point  of 
petroleum,  because  in  that  case  a  large  quantity  of  froth 
would  form.  In  this  incipient  state  of  saponification  the 
mass  acquires  the  property  of  taking  up  large  quantities  of 
very  fluid  rock  oil,  and  if  this  incorporation  of  the  mass 
should  proceed  too  slowly  or  remain  incomplete,  it  may  be 
hastened  by  the  addition  of  a  little  soda  lye.  In  a  short 
time  the  saponification  of  the  grease  with  the  fixing  of  the 
petroleum   will  be  effected,  and  the  mass    thus    produced 


may  be  run  into  moulds  and  allowed  to  cool,  when  it  may 
be  cut  into  pieces  of  any  desired  form.  According  to  the 
use  for  which  the  briquettes  are  destined,  they  can  during 
manufacture  receive  the  addition  of  coaldust,  sawdust  or 
other  refuse,  and,  if  it  be  desired  to  obtain  a  product  of  less 
firm  consistency,  the  grease  may  be  entirely  or  partially 
replaced  by  resin  or  resin  acid,  the  product  in  either  case 
containing  more  than  80  per  cent,  of  petroleum,  more  than 
90  per  cent,  of  combustible  substances,  and  less  than  5  per 
cent,  of  incombustible  residue. 


Zinc  in  the  Caucasus. 

Eng.  and  Mining  J.,  April  2, 1898,  405. 

A  deposit  of  zinc  ore  has  recently  been  discovered  in 
the  government  of  Koutaisk,  in  the  Caucasus,  which  is  now 
being  explored.  The  ore  is  a  blende,  and  an  analysis  made 
in  the  laboratory  of  the  Technical  Society  of  St.  Peters- 
burg showed:  ZuO,  57-82;  S,  31-90;  insoluble  residue, 
10-28  per  cent. 

Manganese  in  the  Caucam ■-. 

Eng.  and  Mining  J.,  April  2,  1898,  399. 

A  deposit  of  manganese  ore  recently  discovered  and 
opened  near  Tchiatouri,  in  the  government  of  Koutaisk,  in 
the  Caucasus,  is  said  to  be  very  rich,  analyses  made  at  St. 
Petersburg  showing  from  79-8  to  86-2  per  cent,  of  man- 
ganese oxide  (MnOo). 

Platinum  in  New  Zealand. 
Eng.  and  Mining  J.,  April  2,  1898,  399. 
There  are  reports  of  the  finding  of  platinum  ore  in  the 
Nelson  district,  iu  New  Zealand,  where  a  large  outcrop  has 
been  located  in  a  volcanic  hill  near  Takaka.  The  sur- 
rounding country  is  limestone.  The  statements  as  to  the 
value  ot'the  ore  are  very  conflicting. 

The  Manufacture  of  Caffeine. 
Chem.  and  Druggist,  March  26,  1898,  494. 
The  Paris  Syndical  Chamber  of  Chemical  Products  has 
approached  the  French  Minister  of  Commerce  with  a  view 
to  obtaining  the  right  for  chemical  manufacturers  to  import 
tea  and  tea-dust  into  this  country  free  of  duty  for  the  pur- 
pose of  manufacturing  caffeine  ;  or,  rather,  the  object  is 
that  an  arrangement  should  be  made  by  which  the  duty 
should  be  charged  on  the  caffeine  made  from  the  tea,  in 
order  to  enable  French  makers  to  compete  with  foreign 
manufacturers.  M.  Adrian,  the  President  of  the  Chamber, 
had  hoped  that  tea-refuse  (dechets  de  the)  might  be  used. 
The  quotations  obtained  from  Calcutta  for  "  dechets  "  is 
35  frs.  per  100  kilos.,  and  for  tea-dust  44  frs.  to  69  frs.  per 
100  kilos.,  say  about  '2hl.  per  lb.,  delivered  at  Marseilles. 

Oil  of  Lemon-Grass. 

Chem.  and  Druggist,  March  26,  1898,  517. 

Adulteration  of  this  oil  continues.  Referring  to  the 
article  by  Mr.  J.  C.  Umney  in  The  Chemist  ami  Druggist 
of  December  18,  1897,  a  Germau  firm  of  distillers  confirm 
the  observations  therein  recorded,  and  state  that  three  kinds 
of  oil  may  be  met  with  iu  the  market — («)  natural  lemon- 
grass  oil,  sp.  gr.  0-9041,  optical  rotation  —  3-lS°,  and 
solubility  in  70  per  cent,  alcohol  1  in  3  ;  (A)  oil  deprived  of 
citral,  sp.  gr.  0-9102,  which  is  insoluble  in  70  per  cent, 
alcohol,  and  being  heavier  than  that  solvent,  sinks -in  it ; 
(e)  lemon-grass  oil  adulterated  with  oil  of  lemon,  sp.  gr. 
0-SSS6,  optical  rotation  +18-20°,  insoluble  in  and  swims 
upon  70  per  cent,  alcohol.  We  also  learn  that  Andropogon 
cilralus  D.C.,  the  plant  from  which  lemon-grass  oil  is  dis- 
tilled, is  now  grown  at  St.  Thomas,  in  Portuguese  West 
Africa,  and  the  oil  distilled  from  it  agrees  in  physical 
characteristics  with  East  Indian  oil,  but  it  is  optically- 
inactive.  In  our  report  of  March  5  we  mentioned  the 
importation  by  Mr.  Schlesinger  of  Tonkin  verbena  oil. 
This  has  now  been  chemically  examined,  and  found  to 
contain  70  per  cent,  of  citral. 
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li  BJ    RXFOBTB. 

i  lum.  and  Druggist,  March  26,  1898,  516. 
During   the  quarter   ending   on   Decern! 


the 


I  'ill  i  ii  U       Bi— «w      «|«»>»  •■■>.- p.       -  — 

1      ,-,-  Departmi  Hi  paid  drawback  on  19,021  gals,  of  proot 
ti  exported  in  tinctures  and  medicinal  spirits,  as  com- 
pared »i'li  17,678  gals,  in  the  corresponding  quarter  of  the 
preceding  year— an  ii  gal»-    For  the  three 

quarter-  of  the  current  financial  year  the  quantity  of  spirit 
,,ii  which  drawback  baa  been  paid  amounts  to  51,015  proof 
i-.-of  no  less  than  7,723  gals,  over  the  same 
.  ,.-,,,  be  no  doubt  that 
the  fignret  for  the  year  ending  on  March  31  will  be  the 
\.lTI!,  ■  f  the  ten  yean  since  the  concession  made  by 

the  Treasury. 

•|',i,    Black-Etahd  I'inisi.iMii;  PnocEsa 

Eng.  and  Minimi  ./..  March  19,  1898,  345. 

A  process  which  baa  been  recentlj  tried  in  New  /.aland, 

and  which  is  attracting  attention  there,  i-  a  modification  of 

the  chlorination  process  aa   applied   to    gold   ores.     It  is 

knowi  recorerj  proci  ss.     It  was 

ry  ,,i  M.  Etard,  a  French  metallurg 
and,  briefly    described,  it  consists  in  roasting  the  ore  and 
subjecting  it  to  the  action  of  a  dilute  solution  of  pennan- 
I  ,l:,.h  ;n  t;                  "i  bydri  chloric  acid.    The 
process  a-  applied  in  New  Zealai  na  verj  simple 

modification,  namely,  the  use  of  sulphuric  acid  and  Bait 
,1  0|  bydn  "'  of  the  cheapness  of 
the  former  compared  with  the  latter.  This  modification, 
which  is  the  discover]  of  Dr.  Black,  of  the  Otago  Univer- 
sity,  i-  patented  throughout  the  Australasian  colonies,  and 
is  known  a9  the  Black-Etard  process  Some  doubt  is 
expn  i  the  vnlidirj  of  the  patent  on  the  modifica- 
tion which,  a-  chemists  know .  is  Bimprj  the  manufacture  of 
hydrochloric  acid  in  the  pi  le  solution  instead  of 
using  already    manufactured    byi  acid:   bnt    the 

patent               n  ■.'ranted.     A.  company  lias  been  formed, 
wiil,  ,                tock  of  150,000  doli.,  to  work  the  prot 
and  an   experimental  plant  hai  been  put   op  at  Dunedin, 
New  Zealand.    The  advantages  claimed  bj   this  pi 
it-    ebeapness,  simplicity,  the  abac of  obnoxious  fumes, 

and  the  hi 

'1 1 ..  Australian  Mining  simulant  says  that  in  this  plant 
a  lot  of  ere  from  the  Mount  Morgan  mine,  in  Queensland, 

which  contains  -"  mm  h  cop] -  t"  render  the  application 

U1i,i,  Impi   aible,  was  recently  treated,  and   an  extrac- 

,,t   •,_•   pet  cent  arai    obtained   after 

boars'  i"  rcolation, and  in  .'>  hours  by  agitation.     Another 

t,;.,i  na.es   from  Bartra I, Otago,  which  contain 

antimony   and   manganese,   aa  well  as  iron   and  arsenical 
i  .if  95  per  cent     The  precipita- 
tion is  effected  bj  ferrous  sulphate.    The  process  has  been 
v,iv   sueeessful  on   the  refraetorj    ores  of   th<    Thames 

trict  in  N'»  Zealand,  and  a  plant  is  to  he  put  up 
Monowai  mine  in  that  district. 

\    M  im.  iv  Ml    I   OBAL1    \  II  l  Utf. 

Eng.  ""■'  Mining  ./..  March  19,  1898,  848. 
We  ham  :  ipondenl  in  i  ologuc,  t  .•  rmanj .  that 

nt   19  montlia  ago   a  t pany,  called  the  Wcsterwald 

i  oball    alining   '  ompany,   was   formed   bj    i  ologne   and 

ih  a  paid  up  capita]  ol  Mai  ks 

i,.  bui  and  worl  i  d  cobalt  mine  in  the  Wcsterwald. 

At    the    time    that    n.  -le     was    hi. .kid     upon    «ith 

crave  suspicion  bj   mining  authorities   and  experts.     Hut 
now, after  the  nunc  has  b<  naticallj   oxplored  and 

furth.i  opened  up,  even  di  in  tho  mine  agree  that 

a  rare  an.l  good  deposit    has    I 
extends  ovot  llsquan    kilometrei   oi   about  80  mdes,  and 

1„  s    .  lose     t"     the     I  Explo 

»iirk   his  bo  far  brought  to  light   a  number   i 
\.,ri.ms  extent  and  thickness,  but  in  |  one  main  or 

mothci  l"de  v  '  '■'  t"  1"  mi  lri  ••  ft.) 

(lending  foi  Bevi  ral  mill  -  and  ti  n  idy  | 
early  200  fl  mplea  ol   tl 

mother  lode  ■ssavi  I  on  an  avcra 

in.  whit  over   I  pi  i   c<  nl    pro!  ixide  .>f 


cobalt,  and  about  1  per  cent,  of  nickel.  The  ore  looks  like 
black  cobalt  earth.  The  origin  of  these  ore  deposits,  like 
that  of  the  entire  Westerwald  district,  is  vulcanic.  The 
exploration  work  so  far  done  leaves  no  doubt  that  this 
mother  lode  rather  increases  than  decreases  in  extent  and 
richness  as  greater  depth  is  reached.  The  importance  of 
this  new  mine  for  Bhenish-Westphalian  metal  industries 
can  hardly  be  calculated.  Nothing  like  it  has  been  struck 
ii   i .  rmany  for  many  years. 

BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


articles. 


Month  ending  81st  March. 
1897.  189S. 


£ 

i.OOe.nlS 

1    XM 

e 

2.M 

Oils 

Haw   materials  for  non-teitile   In- 

dusti 

c.sl.flf.2 

,.m 

Total  value  of  all  imports  .... 

•  •111 

OAUjm 

Summary  or  Exports. 


Articles. 


Month  ■  March. 


ls:.7. 


Metals  (ntliei  lh:in  machinery)  . 
Chemicals  anil  medioinea 

m  i  sr.-t  lan. s. us  artiolea 

Total  value  of  all  exports. 


£ 


21,0473s 


£ 


tOJSUJM 


Im pouts  op  Mktai.s  for  Month   undino 
31st    \l  LRI  II. 


Articlei. 

Qnai 

Values. 

1897. 

1898. 

1897.           1898. 

art— 

Dnwronght 

Iron:— 

:...:il 

2,410 

S'l.ftn 
•-.177 

-.s.M 
5,920 

1,  mi 

2.500 
3,762 

ls.r.ai 

EMU 
6.557 

£ 

117.113 
21.411 

ins.sil 

• 

£ 
15,094 

•-'I  a.ii.vj 

101,407 
20,979 

87,089 

I'll-- 

bar,  to 

St.'.l.unwn.iiLrht.. 

Lead,  ptg  and  aueet 

Owt. 

Other  articles  ... Valued 

l..ss:;| 
MOJO! 
171,288 

1  1  I..V.V. 

Total  value  ol  metala 

•• 

•• 

ajm/at 

Imports  of 

Oils  for  Month  brdiks  81st  Mvrcb. 

Articles. 

Quantities. 

Value*. 

1897. 

1898. 

1897. 

ls;.s. 

1.186 

::::is 

£ 

170.778 

* 

Turpentine 

mini  articles  . . 

..  Owt. 
foila... 

Total 

•• 
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Imports  op  Chemicals  and  Dyestuffs  for  Month 
endixo  3  1st  March. 


Articles. 


Quantities. 


1897. 


Talues. 


1897. 


1898. 


Alkali Cwt. 

Bark  (tanners',  &c.)     „ 

Brimstone 

Borax 

Chemicals Value  £ 

Cochineal Cwt. 

Cutch  and  gambier  Tons 

Dyes:- 

Ahzarin Value£ 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  of  potash  . 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


17,514 

11,323 

15,456 

27,818 

47,320 

37.330 

•• 

7,112 

78 

288 

2,634 

1,3:6 

£ 
7,504 

5,035 
10,673 

126,219 

483 

49,786 


£ 

7,242 
9,492 
8,813 

18,357 

120,280 

1,802 

24,141 


::       :: 

32,616          19,972 

45,470  !       20,674 

1,625  ;          2,311 

23.430  '  21.35S 
40,022          46,574 

593,852  1  350,926 
34,025  '  16,573 
16,507          24.039 

104,901        117,094 

..         ]         .. 

■1,012,437        751,784 

Imports   of  Raw   Material   for   Non-  Textile 
Industries  for  Month  ending  31st  March. 


Articles, 

Quantities. 

Values, 

1897. 

1898. 

1897. 

1898. 

Bark,  Peruvian  . .   Cwt. 

1,950  :           6,.'jS;> 
221,ls'.l          '211.598 

£                £ 

3,813          16,934 

Gum:— 

Gutta-percha , 

Hides,  raw : — 

Wet 

Manure : — 

Nitrate  of  soda 

Phosphate  of  lime       „ 
Paratfin Cwt. 

Pulp  Of  wood  :  — 

Mechanical  ....       ,. 

Tallow  and  stearin      „ 
■Wood : — 

50,023 

8,587 
20, 16s 
2,734 

49388 

5L7.il 

567 

9S3 
6,789 

12.S17 
23,929 
67,820 

2,069 
25,056 

J     25.S55 

69,387 
182,533 

752 

136,051 
114,231 

58;918 

4,638 

11,707 
2,642 

79,309 

56,969 

763 

3,782 

T,  vho 
13,530 
26,068 

79,601 

1.925 

22,504 

f    13,292 
{    14890 

11,051 

137,803 

1,879 

176,964 
12S.793 

627.19S 

16,293 
100.225 
25,480 

127.537 
103,905 
24,882 

5.736 
29,008 
102,136 
3S.027 
61,429 
21.135 
99,097 

I  180,091 

18,239 

175,747 
157 

262,682 

294,903 

13,818 

60,963 

973,144 

728,431 

10,079 
52.518 
35,503 

208^78 

115,671 
33,735 

19,457 
80,983 
144,712 
42,907 
68,476 
18,541 
83,082 

(    93.215 

t    49,275 

2/J78 

132,444 
2,030 

308,26., 

333,4'.  "0 

46,621 

88,768 

935,491 

7,816        7.8S7 

6.692           10,209 

Mahogany Tons 

Other  articles Value  £ 

•• 

3,381,380 

3,635,334 

Besides  the  above,  drugs  to  the  value  of  70,3 ;5Z.  were  imported,  as 
against  73,9832.  in  March  1897. 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  31st  March. 


Articles. 

Quantities. 

Values. 

1897. 

189.8. 

1S97.     J 

1SES. 

Bleaching  materials    „ 
Sulphate  uf  copper   Tons 
Chemical  manures      „ 

Other  articles 

474,790 
87,479 
11,861 
45,561 

345.S73 
89,889 
11,783 

40,681 

£ 

117,538 
28,532 
200,252 
241.321 
106,137 
837,316 

£ 
91,238 
26,033 

190,321 
203,216 
93,540 

251,187 

•• 

•• 

930,096 

855,535 

Exports  of  Metals  (other  than  Machinery:)  for 
Month  ending  3  1st  March. 


Articles, 

Quantities. 

Values. 

1897. 

1898. 

1897. 

1898. 

11,823 

26.603 
27.599 
17,640 

351,144 
2,521 

V.536 
10,217 

10,932 

38,325 
21,505 
11,647 

285*,0O0 

3,033 

V,780 

£ 

49,743 

70,204 

80,730 
44,261 
198,265 

119,450 

2,290,506 

34,703 

32,926 

139,642 
17,859 

£ 

43,480 

99,497 

67,547 
28,760 
170,9:12 

118.167 
2,046,199 

44,845 

27,594 
135.583 
25,999 
16,462 
89.906 

Copper : — 
Unwrought 

Mixed  metal...       ,. 
Hardware  and      Value  £ 

cutlery. 

Implements „ 

Iron  and  steel . . .    Tons 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

Zinc 

Other  articles  . .  Value  £ 

77,376 

•• 

3,169,955 

2,921,051 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  March. 


Articles, 


Quantities. 


1897. 


Values. 


1897. 


1898. 


Gunpowder Lb.         566,700 

Military  stores. .  Value  £ 

Candles Lb.       2,284,500 

Caoutchouc Value  £ 

Cement Tons  40,733 

Products  of  coal  Value  £ 

Earthenware  . .,        „ 

Stoneware „ 

Glass : — 

Plate Sq.Ft.         82,961 

Flint Cwt.  8,383 

Bottles 72,530 

Other  kinds 18,006 

Leather : — 

Un  wrought 13,593 

Wrought Value  £ 

Seedoil Tons  6,192 

Floorcloth   Sq.  Yds.    2,623,500 

Painters'  materials  Val.  £ 

Paper Cwt.  93,639 

Hairs Tons  4,697 

Soap Cwt.  65,947 

Total  value , 


212,000 

2,044*600 

33*860 


161,369 

7,680 

69,988 

19,390 

14,66! 

5,195 
1,514.700 

105.4  3 

5,678 
72,233 


£ 
13,589 
91,913 
31,648 
109,458 
67,113 
162,083 
167,914 
17,017 

5,749 
19565 
33,472 

14,039 

128.927 
32,690 
104,162 
104,869 
150,261 
140,417 

25,961 
67,683 


3,073,757 


£ 

5,662 

128.128 

27,643 

122,535 

58,223 

153.023 

153349 

16,468 

8.132 
17,232 

16,517 

135,793 

35.1S2 

85,247 

102,026 

1  15  390 

116.1SS 
27,535 
71,089 


3.073.276 


i¥lontIjIj>  patent  £fet 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

6160.  J.  A.  Drake.  Improvements  in  metallurgical  and 
other  like  furnaces  for  calcining,  reducing,  carbonising,  and 
other  purposes.     March  14. 

6372.  L.Sterne.  Improvements  in  condensing  and  water 
coolmg  apparatus.     March  15. 

6431.  E.  Schlieinann  and  E.  von  Boyen.  Process  of  and 
apparatus  for  continuous  extraction.  Complete  Specifica- 
tion.    March  16. 

6640.  Willans  and  Robinson,  Ltd.,  P.  A.  Low,  and  W.  M. 
Huskisson.     Improvements  in  furnaces.     March  Is. 
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6837.   B.  II.  Ihwaiteand  I     I.   Gardner.     A  method  and 
for   separating   dost  from   blast    furnace  gases, 
'cation.      March  21. 
I    Hogerahoff.     Improvements  in  centrifugal  liquid 
.ting  apparatus.    Complete  Specifica- 
tion.    March  28. 

7178.  K.  \1  raham.     Improvements  in  filters.     Complete 
cation.     M  irch  -  I. 
•  :.  P,    I).  \>a\  and  Thi  ■  Illuminating  Com- 

l.-.l.     Improvements  in  apparatus  for  mixing  two  or 
oportioat.     March  26. 

I,  .1     M.    Thevenel  -  Le  -  BouL     Impi  '» 

-  fur  storing  compressed  or  liquefied  gat 
Complete  E  w.     March  ! 

801;  p.  I'.--  .  Improvements  relating  to  Ihe  purifica- 
tion and  decoloration  of  liquids  and  the  like  and  to  apparatus 
then  Spei  Bcation.     Filed   April   4.     1 1 

applied   for  October   I,  1897,  being  date  of  application  in 
I- ranee. 

•     \ .  T.  Welch.     Improvements  in  drying  apparatus. 
Complete  Specification.     April  5. 

Ilealv    ami    T.    II.     Kraft.      I"'l  -     '« 

apparatus  for  drying  sugar  grain  cotton-waste  and  other 
an. I  materials.     April  <'>• 
9.  J.Mittwich.     Nen  or  improved  filtering  apparatus, 
ition.      \pril  C. 
B    -  •  ;       ementa  in  apparatus  for  cool- 

ing liquids.     April  B. 

htookham,   E.  Jones,  and  Kynocb,  Ltd.     Im- 
provements   in    and    relating    to    evaporative    surface    con- 
April  7. 

IATION8    ACCI  PTBD. 

1897. 
76G4.  H.  Higgins.     Drying  and  sterilising.     March  23. 
II.  Higgins.    Sterilising  apparatus.     March  23. 
-  erilising  apparatus.    March  28. 
15,231.    \.  Iluillard.     Mode  of  and  apparatus  fordesiccat- 

'  larch  30. 

15,740.  J  Green      Hob  conducting    coverings    for 

S,  and  fur  other  purposes.      March  30. 

15,917.  J.    R.    Green.     Non-conducting    coverings    for 
tnd  for  other  purposes.     Maroh  30. 

.ilos.  |.  p.  it.  Knudseu.  Centrifugal  separating  uppa- 
r.itu-.     March 

i     Mcl'hnil.     Method   of   an  as  for  drying 

wood   tud  other  vegetable  substances.     April  20. 


II.— FU1  i..  GAS,  uio  LIGH  I 

\l  I  1  n    vi  . 

■  i     l :  1  in 

ratas  for  burning  liquid  fuel,  and  the 
-  or  fcr  othct  beating 
M  irch  14. 

W.  11.   U  i  idling 

Maroh  19. 

tun    of 
ition. 
21. 

Improvements  in  t.>  the 

the 

oil  and   A.  N.  I  o«  d    j 
gi  aerator.     March 

From  L.  i      Im- 

I 
■      March  . 


714.">.  J.  A.  Sinclair  and  K.  R.  PowelL  Improvements 
in  apparatus  for  generating  and  cooling  acetylene  gas. 
-March  J  4. 

71-4.  K.  GnrovitS.  Improved  treatment  of  acetylene  gas 
for  preventing  the  deposit  of  solid  carbon  therefrom  when 
burning.     March  24. 

7191.  The  Mineral  Oil  Corporation,  Ltd., and  P.  Dvorko- 
vitz.  Improvements  in  lb.9  condensation  of  the  vapours  of 
mineral  oils  and  in  apparatus  fir  the  purpose.      March  24. 

7206.  II  W.  Regnander.  Improvements  i.i  the  manu- 
facture of  firelighters  or  artificial  fuel  from  wo  >  1.  sawdust, 
turf,  peat,  or  similar  materials,  applicable  for  -toe-,  hearths, 
fireplaces,  or  the  like.     March  24. 

7896.  W  P.  Gibbons  md  G.  B.  \.  tiihboni.  Improve- 
ments in  the  construction  of  gas  retort-  and  in  appliances 
for  making  the  same.     Man-  i  2G. 

741.'.  P.  Parsons.  Improvements  in  apparatus  for  the 
r  nnplete  combustion  of  fuel  and  the  prevention  of  smoke. 
March 

7427.  .1    '  ;  im    I.    0    Trichel  an  I   D.    Wniteia, 

United  States.     Improvements  in  apparatuses  for  making 
gas.     i    itnpleti   Specification.     March! 

19.  W.  Watson  and  J.  15  Gray.  Improved  method  of 
and  apparatus  for  producing  gas  for  lighting  and  other 
purposes.      March  29. 

7521.  V.  Dais.     Improvements  in  apparatus  tor  the  pi o- 

dnctioa  of  a  ,-.      March  29. 

i592.  .'.  Coyne.     Improvements  in  the  manufacture  ol 

cation.      March  29. 

7671.  N.  A.  Alex  Improvements  in  the  manu- 

facture of  candies      <  Sompleb   5  h  -'to. 

7675.   M.C.  A    Pourohotte.     Improvements  in  or  relating 

ncr.itcr-.      Man 
7685.  .1.  I.epine.     An   impr  ttos   for   tbi 

duction  of  i  i-.     March 

777o.  E.  do  Straehl,   A.    Richard,  and    \.    Devarenne. 
New  or  improved  apparatus  for  generating  acetylene 
March  31. 

W.  Osten.  Improvements  in  or  connected  with 
generators  for  acetylene  gas.     April  1. 

epcxynski.      An    improved    automatic 
aceti  li  rator.     April  1. 

7951.  P.  Naef .     Process  and  apparatus  for  making 

nn.l  saving  by-products.     Piled  April  2.     l>.ite  applied  for 
>-pt.  r  ipplication  in  I  nited  state-. 

7952.  1'.  Naef.  Process  and  apparatus  for  making  coke 
and  saving  by-products.  Piled  April '2.  Date  applied  for 
Sept.  7.  i-'.'7.  being  date  of  application  in  United  SI 

7953.  P  Naef.  Process  and  apparatus  fur  making  ooke 
and  saving  by-products.     Piled   April  2.     Date  applied 

\  1897,  being  date  of  application  in  I  nited  81 

\  E.  11  Sonne)  and  \.  i:  Zehner.  Improve- 
manta  in  acetylene  gas  apparatus.  Complete  Specification. 
April  I. 

<147.   ('.    Kelly.       Improvements     in     and     relating     to 

il  irs  for  scety  li  pril  5      Date  applied 

Feb    15, 1898,  being  date  ■■:'  application   in   the  United 

- 

8178.     II      1        temple.       An     improved    acetylene     gas 

\;    .1  6. 

Sir  II.  Grubb,  knight.     Improvements  in  apparatus 

cetj  lene  and  other  gas      April  t'.. 
II.  II.  Lake      Prom  J    Grand,  France.     Improve- 
ments in  apparatus  for  the  production  of  acetylene 
April  7. 

md  S.  Landau.     Improvements  in  appa- 
(bt  producin :  aceti  lenc  gas.     April  9. 
J,   Stotl        Improvi  ments   in  apparal 
tyl      i gat       \pril  9. 
1  tn ip   and    M     L.  l^.  ran  I     llu! 

An  de    and   refined 

ion  and  pi  troleum  residues.     April  9. 

i    ..tie     An  improved  illuminating  and  i 
,  i  April  12. 
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85G5.  1*.  Lucroix.  An  improved  automatic  apparatus 
for  producing  acetylene  gas.     April  1?. 

8568.  D.  Benezet.  A  new  or  improved  apparatus  for 
the  continuous  automatic  generation  of  acetylene  gas. 
April  12. 

8675.  A.  Gractz.  Improvements  in  anil  connected  with 
acetylene  generators.     April  13. 

8683.  J.  Aykroyd  and  15.  Aykroyd.  Improvements  in  or 
appertaining  to  acetylene  generators.     April  14. 

8694.  L.  M.  Miller.  Improvements  in  generators  for 
acetylene  gas.     April  14. 

8701.  J.  M.  Tavernor  and  E.  L  Lsvetns.  Improvements 
in  or  relating  to  the  purification  and  deodorization  of 
acetylene  and  other  gases.     April  14. 

8702.  J.  M.  Tavernor  and  E.  L.  Levetus.  Improvements 
in  or  relating  to  lamps  for  generating  and  burning 
acetylene  gas.     April  14. 

8723.  J.  W.  Turner  and  C.  Jousset.  Block  fuel.  Com- 
plete Specification.     April  14. 

8780.  C.  H.  Uttley.  Improvements  appertaining  to 
apparatus  for  use  in  the  production  of  acetylene.     April  15. 

8811.  J.  Wood.  Improvements  in  apparatus  for  gene- 
rating and  burning  acetylene  gas  for  illuminating  purposes. 
April  15. 

8813.  W.  L.  Wise— From  A.  Piatti  and  Co.,  Italy.  Im- 
provements in  the  manufacture  of  gas.     April  15. 

S825.  A.  F.  Bowers.  Improvements  in  aud  re'ating  to 
apparatus  for  generating  acetylene  gas.  Complete  Specifi- 
cation.    April  15. 

8873.  W.  Young,  W.  E.  Herring,  aud  A.  Bell.  Improve- 
ments in  the  carbonising  or  destructive  distillation  of  coal 
shale,  carbonaceous  tars,  and  similar  substances  for  the 
production  of  illuminating  and  heating  gases  and  water- 
gas,  and  in  apparatus  therefor.     April  16. 

8875.  J.  Holland.  A  new  or  improved  mantle  for 
incandescent  lighting.     April  16. 

Complete  Specifications  Accepted. 
1897. 
294.  0.  Kern.     Incandescent  gas  burners.     April  13. 

4125.  .T.  li.  YVigham.  Apparatus  for  the  production  of 
artificial  light,  applicable  for  lighthouse  and  ordinary 
illumination.     March  23. 

7435.  C.  Billiugton,  jud.  Method  of  aud  means  for 
removing  "scurf"  or  retort  carbon  from  gas  retorts. 
March  30. 

8513.  .T.  A.  Bellon-Lencauohez.  Production  and  puri- 
fication of  gas,  and  apparatus  therefor.     March  23. 

9387.  J.  A.  Sinclair.  Means  for  lighting  by  electricity 
and  incandescence.     March  23. 

10,900.  H.  Hansen.  Manufacture  of  fuel  blocks  from 
petroleum.     March  30. 

11.010.  M.  Otto.  Manufacture  or  production  of  ozone, 
and  in  apparatus  therefor.     March  30. 

12,110.  G.  Trouye.  Apparatus  for  the  production  and 
storage  of  acetylene  gas.     April  6. 

12,275.  W.  I!.  Hariridge.  Manufacture  of  artificial  fuel 
blocks  and  apparatus  for  that  purpose.     April  6. 

13.081.  F.  Dresser.  Apparatus  for  generating  acetylene 
gas.     April  6. 

13,667.  D.  Wh.ll._v,  J.  Hacking,  and  The  Ideal  Gas  Co., 
Ltd.     Acetylene  gas  plant.     April  13. 

13,899.  K.  Langhans.  Manufacture  of  incandescing 
media  for  lighting  purposes.      April  20. 

14,208.  1  ■'.  If.  Haviland  and  W.  H.  March  Apparatus 
for  automatically  generating,  storing,  and  supplying  acety- 
lene gas.     April  20. 

19,951.  h.  Chambault.  Method  and  apparatus  for  gen- 
erating and  burning  acetylene  gas  chiefly  designed  for  use 
on  velocipedes,  autocars,  boats,  aad  the  like.     March  23. 

20.011.  E.  J.  Dolan.     Acetylene  gas  generators.     April  6. 


23,237.  ( >.  Imray.— From  E.  Pilous  and  A.  M.  Michaelis, 
Austria.  Process  for  enriching  gas  of  low  illuminating 
power.     April  6. 

28,226!  II.  L.  Hartenstein.     .Sec  Class  VII. 

28,909.  G.  A.  Bronder.  Machinery  for  discharging  gas 
retorts.     March  23. 

29,797.  M.Bernstein.  Process  for  manufacturing  incan- 
descent bodies.     March  23. 

29,960.  M.  Wagner.  Apparatus  for  the  manufacture  of 
acetylene  gas.     March  30. 

1898. 
1310.  G.  F.  Dinsmore.     Process  of  transmitting  heat  for 
industrial  purposes.     March  23. 

2309.  G.  Jacobi.     Acetylene  gas  apparatus.     March  23. 

2602.  II.  O.  Marcks.  Apparatus  for  generating  acetylene. 
March  30. 

2615.  G.  Himmel.  Buusen  burners  for  incandescent 
lighting.     March  23. 

4113.  H.  Burger.  Apparatus  for  generating  acetylene. 
April  13. 

4194.  H.  Wolpert.  Air-carburetling  apparatus.  April 
13. 

5594.  ('.  H.  P.  Schliiter  and  C.  L.  F.  Liidemaun. 
Apparatus  for  generating  acetylene.     April  20. 

5926.  O.  Liudeinann. —  From  E.  Korting,  Germany. 
Apparatus  for  spraying  or  atomising  combustible  liquids 
and  mixing  the  same  with  air.     April  2'i. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

8665.  W.  Irwin.  An  improved  still  for  the  extraction  of 
benzol  toluol  and  xylol  from  their  admixture  with  creosote 
or  other  heavy  oils.     April  13. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

6211.  11.  E.  Newton. —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  New  proctss  for 
the  production  of  indoxyl  compounds  and  of  intermediate 
products  therefor.     March  14. 

6533.  O.  Imray. — From  The  F"arbwerke  vormals  Meister, 
Lucius,  aud  Briining,  Germany.  Manufacture  of  mordant 
dyestuffs  from  onthraflavine  and  isoanthraflavine  acids. 
March  17. 

67G0.  A.  G.  Green,  A.  R.  Wahl,  and  The  Clayton 
Aniline  Co.,  Ltd.  The  production  and  manufacture  of 
Bzoxy  and  azoaldehydes  and  of  colouring  matters  therefrom. 
March  19. 

6765.  H.  R.  Vidal.  Improvements  in  the  production  of 
amidophenols  and  naphthols.     March  19. 

6766.  H.  R.  Vidal.  Improvements  in  the  production  of 
amidophenols  and  naphthols.     March  19. 

7139.  L.  J.  E.  Hubou.  Application  of  acetylene  gas  for 
the  production  of  a  new  black  called  "  Acetylene  black." 
March  24. 

7474.  H.  Terrisse  and  G.  Daricr.     Improvements  in  the 

preparation  of  dyestuffs  derived  from  the  Aeridine  group. 
.March  28. 

7659.  O.  Imray. — From  The  Society  of  Chemical 
Industry,  Switzerland.  Manufacture  of  new  trisazo  colour- 
ing matters  capable  of  dyeing  unmordauted  cotton  and  of 
yielding  blue  shades  by  development  on  the  fibre.  Complete 
Specification.     March  30. 

8635.  H.  E.  Newton.— From  The  Farbenfabriken  vormals 
F.  Hayer  aud  Co.,  Germany.  The  manufacture  or  produc- 
tion of  new  anthraquinone  dyestuffs.     April  13. 
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1897. 
It.— From  KnUmann  and  liapp.    Process 
for     tin-     production    of     nen     tetraso    azo    compounds. 

1!  i:  Newton.— From  The  Farbenfabriken 
M.nnai-  I ■'.  Buyer  and  Co.  Manufacture  or  production  of 
colouring  matters.     April  <i. 

11.937.    •!■    Immy. — From    La    Soci&e'    A 
Mali.  r.  -  Colorantes  el  Produits  Cnimiquea  de  St.   D 
aring  matters.     April  20. 

18,179  0  (mraj  — From  The  Farbwerke  v/>rmals  Meister, 
Lucius,  and  Brdning.  Manufacture  of  ethers  of  m-oxy  /• 
amidob  April  6. 

18,104.  ( i.  Imray. — From  The  Farbwerke  vormals  Meister, 
i  ,..  ,,,,i  Bruning.  Process  for  the  manufacture  ot 
brown  to  black  dyestnhY     April  20. 

13,709.     II.    I'-  il  arbenfabriken 

,,,,,,  Prodnclion  of  aromatic  aldc- 

!l  I  mi  i\ .  —  IV.  .in  P.  Hoffmann  and  La  Koche 
:„),1 1  .,  .  ~  ■  tzerlacd.  Manufacture  of  sulphocic  acids  of 
goal  ind  of  metallic  salts  oi  these  sul- 

phonic  ai  ids.     April  6. 

;;,.  .1.    \.    Johnson.-  -From    F.    I',.     Bncher,    .1 
gxb  irood  rnd  method  of  obtaining  the  same. 

G.W.Johnson.  -From  Chemische  Fabrik 
l,„ ,,,.  i ,,  rmanj .    Manufai  notion  simultaneous!", 

pare  ortho-nitro  sne    and   pure    para-nitro- 

chlon  March  80. 

W- TEXTILES:  COTTON,  WOOL,  SILK,  1 

AlTI   ||     Vlli  .N-. 

6181    II.    M.   Girdwood.     A   i>> «    manufacture  i         n 

l  i. 

i,    Krcuter.     Pri  producing  fabrics  from 

17. 

i  he   \  en  inigte  E  ilzl  ibi  ikeu.     lm- 
proremi  i  ,,!i"'  and 

rch  21. 

.1  l  Howartb,  and  T  \ .  i  ii  ant, 
[mproTcmcnts  in  treating  cotton  and  other  fabrics  and 
Hbi our  materials  to  render  then D-nammable,  and  com- 
pound                  March  21, 

7:il7.  \  lahwotth.  Improvements  in  thi  method  o 
and  i  hai  ing  a 

iblc  origin.     Man 

I  j. I.,  ami  W.  Leai  b.     Improve- 
hc  treatment   ol   wool   or  other  animal  ti  1 . i .  -  to 
removegn  er  soluble  material  therefrom    Man 

in  increased  ti ■■  i-li 
i.,  •  |  '•  j  orns,  twini  s,  and  the  liki 

i    rn|  Ii  '  •  on.     M  in 

in.r.     ImproTements  in  and  relating  to 
the  process  foi   "  mercorising  "  yarn,  twine,  or  like  l 
1  t  ion.     Man 

I       S      M.i.  far!. in.         [| 

in,  i.i  d   warps  "i   likr  \.n  i,-.  and 

,|.|.  ii  itu    Ibi  n  for      \pril  IS, 

i  ii. 
1897. 
9517.  B.  TI  r  f  i 

i-in^;  vegetable  fibres  or  ti  stile  fabri  -      \; 

in  The  Parbwei  Meister, 

ind  BrQmng.     Method  of  nici  ton  yarns. 

M  .1.  Ii  80, 


1 1  y  1 7 .  U.  Imray. — From  The  Farbwerke  normals  Meister, 

Lucius,  and  ISriining.     Process  for  cblorination   of  wool. 
April  13. 

3091fi.  \V.  P.  Thompson.  From  J.  Rudolf,  Germany. 
Process  for  rendering  textile  materials,  paper,  w 1  sub- 
stances, aud  the  like,  waterproof,  ami  for  finishing  aud 
protecting  them  :                 itting  and  moths.     April  6. 

1-..-. 

3581.  O.  Imray.— From  United  States  Flax  Fibre  Com- 
pany of  United  States.  Process  of  and  apparatus  for 
cleaning  fiat  fibre-.     March  J3. 


VI.— DYEING,  CALK  0  PBINTING,  PAPBB 
STAINING,   urn  BLEACHING. 

A  111  H   (TION8. 

654G.  A.  .T.  Boult. — From  —  Elbers,  Germany.  Im- 
Iiroreinents  in  or  relating  t.i  indigo  printing  and  dyeing, 
March  17. 

7.tn'j.  P,  Bertram.  Improvements  in  the  dyeing  of  hair 
aud  fur.     March  25. 

7715.  E.  Sykes  and  1).  Bedfearo.     Improvements  in  the 

method  of  and  apparatus  for  dyeing,  si  ouriug,  aud  bleaching 
yarn  in  the  warp,     March  31. 

BOSB.  B.  C.  A.  A.  Sieverts.     Improvements  in  prooec 
for  bleaching  ..r  dyeing   Spanish  cane  (balanitis  rotang), 
b ami. no,  and  other  plants  which  have 
Complete  Specification.     April  4. 

8078.  A.  Marr.     Improvements  In  apparatus  for  dyeing, 
ring,  bleaching,  and  otherwise  treating  yarninoopor 
other  compact  foi  m. 

8108.  F.  .1.  Oakes.  An  improved  process  of  mordanting 
fibre*  or  fabrics.    Complete  Specific*!  on.     April  S. 

8153.  E.   Holken.     Improvements  in  dyeing  with  vidal 

blaok  and  colours  of  the  same  group.     April  5. 

-  181.  G.Young.  Improvements  in  apparatus  for  dyeing, 
mercerising,  or  otherwise  treating  with  liquid  yam,  thread, 

or  cloth  in  warp  or  on  beam,      .\pril  7. 

II.  W.  Kearns  and  .1.  Barnes.  An  improved 
method  of  fixing  (annate  of  titanium  on  vegetable  fibre. 
April  18. 

i  ..Mi'i.i  ii    Spi  .Hi.  mi  ore  Ai  1 1  men, 

1S'J7. 
'..:;'.'■_'.   i  .  F.  Gassmann.     Process  of  fixation  ol  colours 
basic  ami  phenolic  in  printing.     March  80. 

9804.  P.    Dosne.      Process    for   imitating    on    \. 
litire>  fabrics  woven  in  colours.     March  80. 

Wendler.  I  ipted  for  u-i-  in  dyeing 

wool,  in  bread  or  pastry,  and  for  other  purposes,      \pril  13. 

17.  P.  V.  Newton  Prom  The  Alexander  Smith  and 

-'    I  arpi-1    I  oin].  .  Mcthodl     of  and 

apparatus    for    print.-,  '  luriug    yarn    and    similar 
mail-rial.     April  18. 


\  [L— ACIDS,  ALKALIS,  isn  SALTS. 

\rri  ii   \li..\-. 

II.  B.  Stnrcke  and  \V.  F.  Jobbins.     Improved  pro- 
cesses of  and  appai  I  lining  amorphous  cat 
ol  lime  from   causi                  r  caustic  potash   resid 
obtaining  sulphate  of  lime  from  such  residues,  and  screen* 

filtering  apparatus   for  use   . 
processes,  or  for  analogous  purposes.     Complct'  Spi 
tion.     March  22, 

7001    I-  1..  Billaudot    Set  I  lass  V 
7080.  B.  B.  Davidson  and  The  In.  impany, 

Ltd.      Improvements  in   the  manufacture   ot   flowers    of 

sulphur.     March  23. 
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7269.  \V.  Baranoff,  E.  Hildt,  and  G.  F.  ( iaus.  Improved 
processes  for  producing  the  sulphides  of  the  alkalies  and  of 
the  alkaline  earths  from  the  sulphates  thereof,  and  for 
obtaining  from  such  sulphides  free  sulphur,  sulphurous 
acid,  sulphide  of  hydrogen,  and  carbonates  of  the  alkalis. 
March  25. 

7341.  J.  W.  Hill.  Improvements  in  the  manufacture  of 
oxalic  acid.     March  26. 

7509.  G.  T.  Beilby.  Concentrating  solutions  of  alkaline 
cyanides  and  ferrocyanides.     March  29. 

7574.  W.  P.  Thompson. — From  C.  L.  "Wilson,  C.  Muma, 
J.  W.  Unger,  H.  Sehneckloth,  A.  P.  Brosius,  and  .1.  C. 
Kuchel,  United  States.  Improved  method  and  apparatus 
for  producing  calcium  carbide.  Complete  Speeitication. 
March  29. 

772G.  J.  Grossmann.  Improved  method  of  converting 
acid  sulphates  of  soda  or  potash  into  caustic  alkali. 
March  31. 

7791.  E.  S.  Bond.  Improvements  in  means  for  pre- 
venting or  retarding  the  decomposition  of  carbide  of 
calcium.     April  1. 

8010.  I.  L.  Roberts.  Improvements  in  processes  of 
preserving  carbides.  Filed  April  4,  1897.  Date  applied 
for  Nov.  24,  being  date  of  application  in  United  States. 
Complete  Specification. 

8020.  C.  K.  Mills.— From   P.   H.   L.   Pellet  and  C.  Key 
naud,  France.     A  new  process  of  manufacturing   oxide  of 
copper  and  salts  of  copper  and  other  salts.     April  4. 

8471.  J.  Grossmann.  Improved  method  of  converting 
acid  sulphates  of  soda  or  potash  into  caustic  alkali. 
April  9. 

8554.  E.  Tooth.  Improvements  iu  the  manufacture  of 
carbide  of  calcium.     Complete  Specification.     April  12. 

8557.  F.  Forti. — From  E.  Fontani,  Italy.  Manufacture 
of  aluminium  oxide  or  hydrate.     April  12. 

8570.  W.  P.  Thompson.— From  H.  Harland  and  S.  !>. 
Crenshaw,  United  States.  Improvements  in  roasting  ovens 
or  furnaces  for  the  desulphurisatioa  of  volcanic  sulphur, 
sulphurous  ores,  and  ores  containing  a  greater  or  less  per- 
centage of  sulphur.     Complete  Specification.     April  12. 

8756.  H.  Sez.  A  new  or  improved  process  for  removing 
the  foetid  odour  of  carbide  of  calcium  and  for  rendering 
the  same  air  proof.     April  15. 

Complete  Specifications  Accepted. 
1897. 

7715.  J.  McGougan  and  A.  McGougan.  Process  for  the 
production  of  nitrites  of  the  alkali  or  alkaline  earth  metals. 
March  23. 

867  1.  B.  C.  Hinman.  Manufacture  of  a  salt  or  compound 
containing  bromide.     March  30. 

10,183.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usines  du  Rh6ne,  anciennemeut  G.  P.  Monnet  et  Cartier. 
Manufacture  of  aldehydo-beuzoie  acid  and  intermediate 
products.     March  23. 

11,240.  W.  Shedlock.  Apparatus  for  obtaining  salt 
from  brine  and  similar  purposes.     April  6. 

11,353.  J.  R.  Wylde,  J.  W.  Kynaston,  and  the  United 
Alkali  Company,  Ltd.  Manufacture  of  hydrochloric  acid 
free  from  arsenic.     March  23. 

12,534.  A.  R.  Davis.  Manufacture  of  sodium  chlorate. 
April  13. 

24,077.  A.  J.  Boult. — From  R.  Memmo,  Italy.  Manu- 
facture of  calcium  and  other  carbides,  and  by-products 
obtained  thereby.     April  6. 

28,226.  H.  L.  Hartenstein.  Process  and  apparatus  for 
enrburetting  calcium.     March  30. 

1898. 
3801.  J.  Y.  Johnson.— From  H.  Dercum,   United  States. 
Manufacture  or  regeneration   of  chromates   or  bichromates 
from  waste   battery  or  other  liquors,  or  from  chrome  alum 
or  sesqui  salts  of  ehromium.     April  6. 


VIII.— GLASS,  POTTERY,  and  ENAMKLS. 
Applications. 

6203.  F.  Vitte,  sen.  Improvements  in  processes  of  and 
apparatus  for  manufacturing  plate  or  sheet  glass.  Com- 
plete Specification.     March  14. 

6632.  H.  Leek.  Improved  means  of  supporting 
pottery  ware  in  kilns  or  ovens  while  being  baked  or  fired. 
Complete  Specification.     March  18. 

6944.  F.  H.  Becker  and  L.  Schreyer.  A  method  of  and 
furnace  for  the  continuous  melting  of  glass  by  electricity. 
Complete  Specification.     March  22. 

7395.  W.  P.  Gibbons  and  G.  B.  A.  Gibbons.  Improve- 
ments in  the  construction  of  tiles  for  regenerative  furnaces. 
March  26. 

8113.  J.  C.  Mewburu.  —  From  W.  Hirseh,  Germany. 
Improvements  in  the  manufacture  of  glass.     April  5. 

8426.  J.  P.  Holderoft,  W.  Jackson,  and  A.  Tomkinson. 
Improved  heat  indicating  or  trial  pieces  for  use  in  pottery 
and  other  kilns.      April  9. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 
Applications. 

6458  H.  M.  Clifford  and  \V.  F.  L.  Frith.  Improved 
compound  for  paving  or  covering  roads,  paths,  or  floors, 
and  for  manufacture  of  paving  bricks  or  blocks. 
March  16. 

7105.  G.  F.  Lebioda.  Improvements  in  or  relating  to 
apparatus  for  impregnating  and  dyeing  wood.  Complete 
Specification.     March  23. 

7346.  A.  II.  Crawford.  An  improved  fire-proof  floor 
for  buildings  and  other  structures.     March  26. 

7366.  YV.  Joy.  Improvements  in  the  manufacture  of 
Portland  cement  and  iu  apparatus  to  be  used  therein. 
March  26. 

7418.  H.  Miller.  An  improved  method  of  treating 
levigated  slate.     March  28. 

7634.  A.  Brooke,  N.  Brooke,  and  W.  Brooke.  Im- 
provements in  artificial  stone.     March  30. 

7677.  H.  H.  Lake. — From  F.  L.  Konrad,  Germany. 
Improvements  in  and  relating  to  the  preservation  ami  fire- 
proofing  of  wood  and  the  like.     March  30. 

7945.  R.  Wolfers  and  A.  Hannemann.  The  manufacture 
of  an  improved  artificial  asphalte.     April  2. 

8111.  H.  V.  Simpson.  Improvements  in  or  relating  to 
the  impregnation  of  wood  for  the  purpose  of  rendering  it 
non-inflammable  or  for  preserving  or  colouring  it.     April  5. 

8226.  L.  P.  Ford  and  T.  W.  Barber.  Improvements  in 
the  method  of  manufacturing  artificial  stone  aucl  concrete. 
April  6. 

8816.  J.  Feketehazy.  Improvements  in  or  relating  to 
fireproof  floors  and  ceilings  for  buildings.  Complete 
Specification.     April  15. 

Complete  Specifications  Accepted. 
1897. 

18,779.  T.  Holdeu  and  C.  Major.  Apparatus  for  the 
manufacture  of  cement.     March  23. 

24,179.  C.  E.  Lee  and  C.  F.  Lawton.  Manufacture  of 
cement.     April  13. 

24,609.  L.  Brockmaun.  Production  of  artificial  stone. 
April  6. 

29,420.  E.  Vleck.  Method  of  manufacturing  plates, 
slabs,  or  the  like,  for  building  purposes.     April  6. 

30,214.  G.  Vdgerl.  Manufacture  of  artificial  stone. 
March  30. 
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322.  II.  II.  Lake.— From  V.  Micheli,  ItnK.  Process  for 
Tii.  manufacture  of  ■  robathnte  for  wood  or  stone. 
April  C. 

830.  II.  II.  Lake.— From  V.  Mich.  li.  Iuilv.     Vtoi 
the  manufacture  "I   a  eompoand  for  us,  in  making  pottery 
bricks,  and  the  like.     April  6. 

1319.  P.KIeber.    Process  for  the  production  of  building 
-      March  30. 
P.  M.  Justice.  —From The  Lithosil  -  Manufacturing 
I  States.   Prooess  of  manufacturing  cementa. 
Man  ! 
8793.  W.S.Wilkinson.     Refining  of  asphalte.     April  13. 
I    Grumbacher.    Process  fbi  preserving,  colouring, 
ami  hardening  wood.     April  6. 

1594,    I-'.  .1.    Bergmann.      Manufacture   of  cement  and 
building  blocks.     April  6, 


x.— METALLURGY,  minim;,  i  .■ . 

Arri.ii  LTIOHS. 
8460    S.  Stepanoff.     Improvements  in   apparatus  for  the 
extraction  of  nnc,     March  16. 

i;     I..  Thomson.— From   G.  Thomson,   United 
States,     Improvements  in  alloys  or   metallic  compounds. 
h  18. 

i.l.    kcker.     Improvements  relating  to  the  re- 

dneiion  of  metals  f ith.ir  salts,  and  to  apparatus  therefor. 

Complete  Specification.    March  is. 

R,  I.  Roman.  The  manufacture  of  a  new  alloy. 
March  19. 

6729.  K.  I  I;. 'Mian.  The  manufacture  of  a  new  alloy. 
March  19. 

6794.  .1.  Dick.  Improvements  in  and  relating  to  the 
obtaining  or  recovering  of  gold  it  gold  amalgams, 
March  21. 

C.  Bedford,    An  improved  apparatus  for  charging 
and  -rap,  "i   other  material,  into   open  hearth 
furnaces.     March  21. 

II.  s, -hini.lt.  Prooess  for  increasing  the  density  of 
metal  alloys  in  casting,   Complete  Specification.    March 31. 

I..  I..  Billaudot.  Improvements  in  the  manu- 
facture of  phosphorus  and  in  apparatus  therefor.    March  28. 

i  oo  I  in-  Penusj  Ivania  Salt  Manu- 
facturing i  ompany,  United  States,  Improvements  in 
■melting  plant-.     <' pleta  Specification.    March  'J'J. 

C.  B.  Phillips      Improvements  in  tin-  manufacture 

nt  annum  plait- ami  othet    oh  teel    or  iron   with  a 

hardened  m  tempered  surface.     March 

A.  Sattmann.  Improvements  in  the  manufacture 
of  iron  ami  steel,  ami    m    apparatus    employed    therein, 

\l  ii.  h  25. 

i  Improvements    in    t. .nning 

alloys  ami  iii   reducing  ami   refining   metals  ami 
Man  h  26. 

II.  Wethered.  Prom  J.  \.  Qilmout  an. I  11.  s. 
.  Improvements  in  the  treatment  of  ores 

containing  precious  metal  for  the  recover}  ..f  tin   precious 
metal  therefrom,     Complete  Specification.     March  -''.. 

7:i"T.  .1.  \  Hunter  Improvements  in  the  method  of 
converting  iron  int..  iteel.     March  26. 

.1.  li.  de  Aisugaray.  Improvements  in  the  manii- 
factoro  of  alloys  and  in  the  refining  of  metals  and  metallic 
alloys.    March  26. 

7426.  .1.  I'   de  Aisugaray.     Improvements  in  and  eon 
n  cted   with  the  manufacture  of  metallic  alloys,  and  irith 
•  ning  oi  metals  and  alloys.     March  28. 

.1.  B.  de  Aisugaray.  Improvements  in  and  con- 
m  t.  .1  with  the  dephosphorisation,  desulphuratlon,  and 
refining  •■!  iron,  steel, and  other  metals  and  alloys,    April  l. 


7'jii).  A.  M.  G.  Sebillot.  Improvements  in  method  and 
apparatus  tor  dressing  zinc  ores  ami  other  volatile  metals 
in  blast  furnace.-.     Complete  Specification,     April  2. 

7930.  F.  Player.      RnstleSS  white  metal.     April  4. 

824.).  F.  Scha.leloock.  Improvements  in  the  manufac- 
ture of  crucible  steel  and  its  alloy-.  Complete  Specification. 
April  6. 

8878.   W.    P.    Thompson.— From    Q.  li.  In    an. IT.  Wall 

ti-.h.  Qermany.  An  unproved  process  for  hardening  steel. 
Complete  Specification.    April  7. 

s|  iG.  J.  li.de  Alzugaruy.  Improvements  in  the  manu- 
facture of  basic  material  in  connection  with  ami  for  the 
refining  of  iron,  steel,  and  other  metals  anil  alloys.  April  l'_\ 

BS28.  B.  .1.  B.  Mills.— From  T.  A.  Edison,  United  States. 
Process  and  apparatus  for  concentrating  magnetic  iron  ores 
and  bricking  the  same  for  market.  Complete  Specification. 
April  12. 

8557.  F.  Forti.— From  K.  Fontani,  Italy.  Set  Class 
VII. 

8585.  J.  .1.  Lish.  Improvements  in  the  treatment  of 
and  utilisation  of  blast  furnace  slug.     April  13. 

8641.  S.  I ).  Cowper-Coles.  Improvements  in  and  relating 
to  the  treatment  of  sulphide  ores.     Apiil  13. 

v7i  7    C.  A.  Fuge.     A  new  or  improved  method  ol 
ing  metals  with  vitreous  enamel.     April  15. 

CoMfXBTS   si- 1  I  n  lOAZtOHS     1 H>. 

1897. 
•I3.")S.  A.  Phillips.     A  plunger  for  the  purifying  or   mix- 
ing of  molten  metal-  or  otlie:    bodies   liquid   at  high    tem- 
peratures.    March 

8990.  G.  II.  Blenkinsop.  Smelting  of  mixed  miu.-r.il-. 
ores,  and  the  like  containing  lead  and  zinc.      March  BO. 

9408.  C  W.  GesneT.      New  and  useful   alloy  of  iron  and 

hydrogen)  termed  Gesner  metal,  and  means  for  producing 
the  same.    April  13. 

9409.  II  R.  Angel.    Treatment  and  reduction  of  sulphide 

ore-  containing  zinc  or  otherwise.      April  C. 

10,459.  A.  .1.  Bonlt. — From  \.  I.tsmann.  Method  of 
coating  copper  or  copper  alloy-  with  patina.      April  20. 

10,785.  li.  II.  Thwaite  and  II.  V.  ffolden.     Prooess  for 

decarhurating  Steel  Or  other  compounds  of  iron  and  carbon 

ami  apparatus  for  thai  purpose.    April  18. 

11,695.  .1.  C.  Mewhiirn. — From  l.i  soeiete  Anonyme  de 
Commentry-Fourchumbanlt  Manufacture  of  alloys  of  or 
containing  iron  and  nickel.    April  fi. 

12,691.  G.  Well, E. Quintaine, and C.  Lepsch.  Nick,  ling, 
silvering,  gil -ling,  Sec.  of  aluminium.     March  80. 

22,961.  G.  Weil  and  \.  Levy.  Process.-  for  coating 
aluminium  or  other  metals  with  silver  or  other  metals, 
April  C. 

1696 

is.'.,  (i.  de  Bechi.  Treatmenl  ol  ores  containing  inti- 
mately mixed  copper,  zinc,  and  lead.     April  18. 

14.12.  0. 8.  Qaxretoon.    Smelting  and  converting  ol  metal 

ores,  and  apparatus  therefor.      March  88. 

XL— ELECTRO -CHEMISTRY  ami   BLBCTRO* 
METALLURGY. 

Ail  i  hi  ii 

BO,619a.  .1.  W.  Bullock.  Improvements  in  gas  batteries. 
Filed  12  April.     Date  claimed  2s  D.-c.  1897. 

6179.  I ».  Hamilton.  Improvements  in  secondary  batteries. 
March  14. 

W.  G.  I.uxtou  and  The  United  Alkali  Company, 
Ltd.  Improvements  in  apparatus  for  electrolytic  purposes. 
March  17. 

W    (J.   Luxton   and  The    United    Alkali  Company, 

Ltd.    Improvements  in  apparatus  for  electrolytic  pur| ». 

March  17. 
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6607.  E.  J.  Clark.  A  new  or  improved  separator  for 
the  plates  or  electrodes  of  secondary  batteries  or  accumu- 
lators.    March  18. 

6637.  C.  E.  Acker.  Improvements  relating  to  the  electro- 
lytic production  of  metallic  alloys  and  to  apparatus  therefor. 
Complete  Specification.     March  18. 

6758.  A.  M.  G.  Sebillot.  Improvements  in  electric 
furnaces.     March  19. 

7170.  F.  F.  Yeatman  and  W.  Donovan.  Improvements 
in  or  in  the  construction  of  electrical  storage  batteries. 
.March  24. 

7193.  A.  J.  Boult. — From  J.  Cerpaux  and  A.  Wilbaux, 
Belgium.  Improvements  in  or  relating  to  primary  electrical 
batteries.     Complete  Specification.     March  24. 

7305.  J.  Tabrar  and  W.  Waller.  Improvements  in  and 
relating  to  electrical  accumulators.     March  25. 

7333.  E.  Merian.  Improvements  in  the  construction  of 
plates  for  electrical  accumulators  or  storage  batteries. 
March  26. 

7423.  A.  Aschermann.  Process  for  the  extraction  of  pure 
metals  or  metallic  alloys  and  carbides  by  electric  heat. 
Complete  Specification.     March  28. 

7455.  F.  Frentzel.  Improved  method  of  making  the 
active  mass  in  accumulators.     March  28. 

7470.  W.  L.  Wise. — From  Solvay  and  Co.,  Belgium. 
Improvements  in  and  apparatus  for  effecting  electrolysis. 
March  28. 

7471.  W.  L.  Wise. — From  Solvay  and  Co.,  Belgium. 
Improvements  in  electrolysis.     March  28. 

7514.  A.  Warburton.  Improvements  in  plates  for  battery 
and  other  purposes  and  method  of  making  the  same. 
March  29. 

7575.  W.  P.  Thompson. — From  ('.  L.  Wilson,  C.  Muma, 
J.  W.  Unger,  II.  Schneckloth,  A.  P.  Brosius,  and  J.  C. 
Kuchel,  United  States.  Improvements  in  electric  furnaces 
for  manufacturing  calcium  carbide,  &c.  Complete  Specifi- 
cation.    March  29. 

7577.  N.  B.  Stubblefield.  Improvements  in  electrical 
batteries.     Complete  Specification.     March  29. 

7764.  J.H.Hope.  An  improved  apparatus  for  the  electro 
deposition  of  metals.     March  31. 

7877.  E.  Bailey  and  G.  R.  Cox.  Improved  means  in  the 
production  of  white  lead  and  oxide  of  lead  by  means  of 
volatilising  metals  or  ores  by  the  use  of  the  electric  ore. 
April  2. 

8036.  A.  J.  Ward.  Improvements  in  or  relating  to 
electric  batteries  or  the  like.     April  4. 

8037.  D.  G.  Fitz-Gerald.  Improvements  in  the  manu- 
facture of  the  peroxide  elements  of  secondary  batteries. 
April  4. 

8276.  H.  Oppenheimer.  Improvements  in  and  connected 
with  primary  batteries.     April  7. 

8319.  K.  Krebs.  Improvements  in  electrodes  and  in  the 
method  employed  for  producing  them.     April  7. 

8477.  B.  A.  Bouvier  and  G.  L.  Augieras.  Improved 
electric  accumulators.     April  9. 

S4S9.  H.  W.  Wright.  Improvements  relating  to  the 
electro-deposition  of  metal.     April  12. 

8633.  1'.  Determes.  Improvement  in  electric  furnaces 
for  the  manufacture  of  carbide  and  calcium  or  other  electro 
chemical  or  electro  metallurgical  products  of  the  like  kind. 
April  13. 

Complete  Specifications  Accepted. 
1897. 
2378.  W.  Rowbotham.     Primary  batteries.     April  6 
2831.  A.  R.  Adams.     Electric  batteries.     March  23. 

7314.  F.  E.  Everard.  Accumulator  plates  or  electrodes 
for  secondary  batteries.     March  23. 

8231.- G.  F.  Redfern.  —  From  C.  Riordou.  Storage 
batteries.     March  23. 


9276.  W.  Rowbotham.     Primary  batteries.     April  13. 

9456.  J.  H.  McLean  and  C.  D.  Burnet.  Secondary 
batteries.     March  23. 

9631.  J.  Dunn.  New  or  improved  plate  for  accumulators 
or  electric  storage  batteries.     March  23. 

10,822.  W.  Evans  and  J.  W.  Smith.  Improvements  in 
apparatus  for  the  electro-deposition  of  metals.     April  6. 

11,190.  F.  M.  Lyte.  Electrolysis  of  fused  zinc  chloride. 
March  30. 

11,402.  W.  S.  Rommc.  Process  of  and  apparatus  for 
electrically  decomposing  solid  substances.     April  13. 

11,861.  ( ).  Lindner.  Electric  accumulators  or  storage 
batteries.     April  13. 

21,976.  F.  Greenfield.  Appliances  used  in  connection 
with  the  electro-deposition  of  metals.     April  6. 

30,686.  C.  J.  Hubbell,  H.  G.  Hubbell,  W.  De  W.  Boyer, 
and  E.  P.  Mucklow.     Primary  batteries.     March  30. 

30,838.  C.  Marshner.  Apparatus  for  use  in  the  manu- 
facture of  accumulator-plates.     March  30. 

1898. 

885.  G.  Langbein.  Apparatus  for  electro-plating  articles 
in  bulk  and  in  large  quantities.     March  30. 

1697.  M.  Haas.  Apparatus  for  the  electrolytic  treatment 
of  bleaching  liquids.     April  6. 

20J1.  C.  Koenig.     Primary  batteries.     March  23. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

6300.  T.  Coad.  Improved  apparatus  for  extracting 
moisture  from  granulated  fat.     March  15. 

6334.  J.  C.  W.  Stanley  and  The  Fish,  Oil,  and  Guam, 
Syndicate,  Ltd.  Improvements  in  or  relating  to  the  extrac- 
tion of  oil  from  material  containing  it.     March  15. 

6464.  S.  G.  Rosenbluni  and  The  Commercial  Ozone 
Syndicate,  Ltd.  Improvements  in  the  oxidising  of  oils. 
March  16. 

7242.  J.  Hertkorn.  A  process  for  the  rapid  oxidation  of 
drying  oils  and  their  fatty  acids  by  mixing  and  airing  the 
same  with  pulverised  substances  for  the  preparation  of 
linoleum  and  cork  sheeting.     March  25. 

7428.  M.  E.  B.  Leeds.  Improved  washing  compound. 
March  28. 

7561.  P.  Pesse.     Sec  Class  XVI. 

7651.  W.S.Thomson.  An  improved  soap,  and  process 
of  manufacture  therefor.  Complete  Specification.  March  30. 

7808.  R.  A.  L.  Hill.  Improvements  in  the  manufacture  of 
a  material  for  use  in  the  purification  of  certain  oils,  svrups, 
and  other  liquids,  and  for  deodorising  and  decolorising 
purposes.     Complete  Specification.     April  1. 

7932.  W.  P.  Thompson. — From  E,  Sieglin,  Germany. 
Improvements  in  a  manufacture  of  soap  powder.  Com- 
plete Specification.     April  2. 

8017.  P.  Pesse.     .SVe  Class  I. 

8176.  J.  H.  Hunter.  Improvements  in  the  purification 
of  butter,  fats,  liquids,  and  such  like  matters,  and  apparatus 
therefor.     April  6. 

8244.  C.  Davies,  H.  Arrowsmitb,  and  1!.  Magrini.  Im- 
provements in  or  relating  to  the  manufacture  of  soap. 
April  6. 

8784.  N".  R.  Jamieson.    Improvements  in  soaps.  April  15. 

Complete  Specifications  Accepted. 
1897. 
4830.  F.  L.  Bartelt.     Washing  and  cleansing  compound, 
Dec.  29. 

9405.  A.  G.  Haehre.  Manufacture  of  plastic  materials. 
April  13. 

17,405.  A.  J.  Boult. — From  La  Societe  "  Meurice-Save," 
Belgium.     Preparations  for  laundry  purposes.     April  6. 

t 
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Mil.— TAINTS,  PIGMENTS,  VARNISHES, 

RE8IN8,   INDIA-Iil  UliKli,   I 

Awi.I.    VI  i 

6295.  W.  H.  Wales  and  J.  Cunningham.     An  improved 
:  paint     March  15. 

.1  g  I '..email.  Improvements  in  quick-drying 
ink-,  paints,  or  the  like.     March  15. 

W.  Kamsay.  Improvements  in  the  treatment  of 
gutta-percha  and  like  substances.  Compleie  Specification, 
15. 

II.  E.  Taylor.  Improvements  in  and  relating  to 
ill.-  manul'a.  lure  of  white  lead.      March  18. 

696S.   P.  I.,  Clark.     Improvements  in  reclaiming  rubber. 
I.  te  specification.     March  22. 

7146.  E.  Gamier.  Improvements  in  or  relating  t..  the 
manufacture  of  rubber  or  other  similar  cuius.     March  24. 

II.  I..  Terry  and  W.  Marsh.  A  substitute  for 
carbon  bisulphide  in  the  cold  cure  .if  inriia-ruhlier  goods. 
Mar.li  85. 

7636.  K.  Gamier.  Improvements  in  or  relating  to  the 
manufacture  of  rubber  or  other  similar  gums.      March  80. 

771"..  .1.  Deborde.  Improved  manufacture  of  artificial 
rubber  ..r  rubber  tubstitute.     March  81. 

('.  Mallis.ui  and  Co,  An  improve. 1  insulating 
composition  or  paint     Complete  Specification.     April  1. 

804.">.  K.  I.  V.  Ximmer  and  The  Siderosthen  Patent 
Syndicate,  Ltd.  Improvements  relating  to  paints  suitable 
for  coating  ir..n  and  other  surfaces.    Complete  Specification. 

April  4. 

81o6.  II.  II.  Lake.— From  C.  Curtis.  United  states. 
Improvements  relating  to  the  manufacture  of  a  substitute 
fur  leather  rubber  and  other  flexible  materials.  Complete 
Specification.     April  j. 

V  II .  Tapp.  Improvements  in  and  in  connection 
with  the  manufacture  ol  litharge  or  lead  oxide.     April  5. 

8499.  \.  (i.  Brookes.  From  \.  II.  Kittson  and  LB. 
Browne,  United  States.  A  new  or  improved  pigment  or 
paint.      April  12. 

(   ..Ml  11  re    Sri     hi.   eriON    ACCEPTED. 

8160.  A.  .1.  Boult.— From  B.  (i.  Work  and. I.  I-'.  Palmer, 
United  States,    Treatment  of  rubber.    March  30. 

M\.    TANNING,  LEATHER,  GLUE,   urn  SIZE. 

Al  II  II    M 

■I.  T.  w I.     Improvements  in  the  means  for  and 

in  the  method  of  bateing  skins.     March  15. 

A.  M.  i  lark.-  Prom   Nabrmittel-Qcsellscbaft  mil 
i.niiiki.  r   Haftung,  Qermany.      Improvements  in  the 

priMluctii.il    of    albumen    fr..in    blood    and    animal    organs 
March  15. 

hammer,     improvements    in    process    of 
tanning.     Complete  Specification,     Match  17. 

I       da    (iun/burg.       An     improved     method    of 
preserving  and    tawing    u  I    onplets    Specification. 

Is 

.1    K.  TullU.      he:  t-  in  treating  hides  and 

-km-      M -ii.  fa  19. 

*"•■•  ~ ".* .  .1      Mulchings.       Imp.  gn    or 

apparatua  fm  treating  hides,  kip-.  ..r  -kin-  for  the  manu- 
facture of  leatb.  r,     March  92, 
7010.  J.  Imray.— From  E.  <;.  p.  Thomas  and  J.  Bona- 

vita,    France.       Manufacture    of   new    or   improved    -iring 
material.      Mar.  h  22. 
7161.  A.  McQuade.     An   improved   pi  I  treating 

I    or  wood-p  i.  and   the  like 

-id. -tances  for  the  production  of  imitations  other 

March  21. 


7152.  A.  MoQunde.  An  improved  composition  to  be 
used  as  a  substitute  for  leather  and  the  like.     March  21. 

7171.  E.  White.  Improvement-  in  apparatus  for  tanning 
hides  and  skins.     March  24. 

8099.  D.  Young. — From  The  Vanghan  Machine  Com- 
pany, United  States.  Improvements  in  machines  for  the 
treatment  of  hides  or  skins.  Complete  Specification. 
April  5. 

8100.  II.  II.  Lake.     Sse  Class  XIII. 

8181.   I'..  G.  Scott.     Improvements  in  tanning.     April  5. 

8318.  V.  Quaedolieg.  Process  and  apparatus  f..r  the 
production  of  belting  leather  butt-,  t  Somplete  specification. 
April  6. 

COMrLKTE    SPECTPK  ATK.NS      \.  CKPTBD. 

1897. 
30,698.  J.  A.  Hragg.      Process  for  removing  lime   from 
skins  nnd  hides  preparatory  to  tanning.     March  2:f. 


8400.  B.  Brauer. 


1898. 
Manufacture  of  glue. 


March  23. 


XVI.— SUGARS,  STARCHES,  GU.Ms,  Brd. 

Alii  IOAXIOHS. 
7561.   P.  Peste.     Improvements  relating  to  tile  decolora- 
tion and  purification  of  liquids.      Complete   Specification. 
March  39. 
7808.  B.  A.  L.  Hill.     -      Class  \II. 

-  XII. 
8804.  !'..  II.  Kelly.     Milk-sugar      April  6. 
B288.   T.  Il.alcv  and  T.  II.  Kraft.      S«    Class  I. 

.1.  M.  E  i'ont.iiille  and  II.  O.J.  B.  11.  Dc-oi  iiicanx. 
Improved  prow  s-  of  in  inufacturing  sugar.     April  7. 
85G1.  B.  A.  Cheeehrough.    Improvements  in  the  i 

of  and  means  for  refinint:  sugar.  Complete  Specification. 
April  12. 

8592.  C.  J.  Crosficl.l  and  s.  si.  in.  Improvements  in  ..r 
connected  with  the  manufacture  and  refining  of  beet,  cane, 
and  other  sugars.      \pril  IS. 

i.ld  and  S.  Stein.      Improvements  in  Of 

connected  with  the  manufacture  of  cube  sugar.    April  13. 

Covin  i  ii   Specifications  A.,  kithd. 
1897. 
11.147.  H.  W.  Aitken.     Sugarcane  mills.     April  20. 
29,680.  E.  W.  Gerbracht  and  P.  G.  Wiechmaun.    Proeetj 
for  purifying  black-strap  or  refuse  syrup-.     Marct 

1898. 
•    B.  B.  Dinsmore.     Stareh  mixture.    April  c. 

XVU.— BREWING,  WINES,  BPIBITS,   I 

Am  i.  VTI..V. 
II    C.  Williams  and  The  Dov.r  Electricity  Supply 
Company,   Ltd.     Process  for  sterilising,  deodorising,  and 
generally  purifying  beer,  cider,  and  other  casks,  i 
containers,  with  the  destruction  of  microscopic  organisms, 
living  or  otherwise,     April  13. 

Con  ii  in.  Spxcdioations    Iccbptsd, 

1897. 
1909.  E.  Gruillaume.     Distilling  and  rectifying  p> 
ami  apparatus  thi  refor,     March  B0. 

. '.  I  i.ichmaiin.     Process  and  product  forthepre- 

paration  of  certain  kinds  of  beer.     April  20. 

•     Ii.     Willi  n    Thi      \eiicn-Ma-chinenbau- 

An-tnlt  vormnls  Venuleth  and  EUenbergei  Apparatus 
for  the  preparatory  treatment  of  cereals  f..r  use  in  brewing 
and  distilling.     April  18. 

a  J.  Boult. — From  G.  R.  Beseer.     Apparatus  for 
treating  or  maturing  fluids  containing  alcohol.     April  18. 
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XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 

7371.  T.  Eves  and  G.  Cuddon.  Improved  process  and 
apparatus  for  preserving  milk  and  other  liquids.     March  26. 

7762.  J.  W.  C.  Hamilton.  Improvements  in  the  manu- 
facture of  food  from  blood.     March  31. 

7827.  J.  Davidson  and  G.  Davidson.  Improvements  in 
fish  food  preparations.     April  1. 

7854.  E.  B.  MeDougall.  A  new  food  product  and 
method  of  preparing  the  same.     April  1. 

8525.  A.  S.  B.  E.  P.  Rahgi.  Improved  condensed  tea. 
April  12. 

B. — Sanitation. 

7084.  C.  Zimmermann. — From  the  Chemische  Fabrik  anf 
Actien  vormals  E.  Schering,  Germany.  Improvements  in 
disinfecting  and  in  apparatus  therefor.     March  23. 

7094.  J.  Metzger.  An  improved  process  and  machine 
for  purifying  and  sterilising  filtering  media.  Complete 
Specification.     March  23. 

8695.  J.  J.  Edmondson.  Improved  means  for  the  treat- 
ment of  sewage.     April  14. 

C. — Disinfectants. 

6906.  J.  H.  Williams  and  W.  A.  McCubbin.  A  new  and 
improved  phenol  antiseptic  compound.     March  22. 

7089.  E.  T.  C.  Weihers.  Improved  mixture  for  the 
destruction  of  microbes  of  the  contagious  diseases  of  ani- 
mals ;  also  applicable  for  the  treatment  of  animal  skins. 
March  23. 

7169.  Sir  T.  G.  F.  Hesketh,  Hart.  Improvements  iu  the 
manufacture  of  antiseptic  and  medicated  soaps,  ointments, 
and  the  like.     March  24. 

Complete  Specifications  Accepted. 

A. — Foods. 

1897. 

11,513.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 

Lucius,   and  Briining.      Albuminous   products    soluble   in 

water  from  seeds  of  plants.     March  23. 

30,919.  J.  L.  Grant.     Article  of  food.     March  23. 

B. — Sanitation. 

1897. 

8281.  G.  A.  de  Katow. — From  Riensch  and  Co.  Process 
and  apparatus  for  purifying  and  utilising  town  sewerage. 
March  30. 

9558.  R.  H.  Reeves.     Treatment  of  sewage.     April  20. 

13429.  H.  McPhail.     Purification  of  liquids.     April  6. 

C. — Disinfectants. 
1898. 
1723.  F.  Fournier.     Disinfectant.     March  30. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

6651.  F.  Buhler.  Improvements  in  the  preparation  of 
cellulose.     Complete  Specification.     March  18. 

6940.  The  Westfield  Paper  Company,  Ltd.,  and 
G.  Stewart.  Improvements  in  and  relating  to  the  surfac- 
ing of  paper.     March  22. 

7746.  C.  Zimmermann. — From  the  Chemische  Fabrik  auf 
Actien  vormals  E.  Schering,  Germany.  The  manufacture 
of  photo-genie  copying  paper.     March  31, 


7906.  W.  K.  Trotman.     Improvements  in  or  relating  to 
the  manufacture  of  paper.     April  2. 

8235.  C.  W.  Kimmins.     Improvements  in  or  relating  to 
the  manufacture  of  paper.     April  6. 


XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

6238.  F.  C.  Doolittle.  An  improved  tonic  and  medicinal 
preparation  or  composition  applicable  also  for  the  manufac- 
ture of  yeast,  bitters,  beer,  &c.  Complete  Specification. 
March  14. 

7097.  A.M.  Clark.— From  L.  W.  Gans,  trading  as  the 
Pharmaceutisches  Institut,  Germany.  Process  for  the  produc- 
tion of  albumen  substances  and  their  derivatives  abundantly 
substituted  with  halogen.     March  23. 

7681.  A.  Oullie.  Apparatus  for  subliming  and  refining 
camphor.  March  30. 
I  7740.  S.  S.  Bromhead. — From  The  Chemische  Fabrik, 
Germany.  An  improved  process  tor  the  production  of 
iodized  albumen  and  iodized  peptones.  Complete  Specifi- 
cation,    March  31. 

8129.  E.  G.  Scott.  Improvements  in  the  manufacture  of 
acetone.     April  5. 

Complete  Specifications  Accepted. 
1897. 
8671.  B.  C.  Hinman.     See  Class  VII. 
9898.  H.  E.  Newton.— From  The  Farbeufabrikeu  vormals 
F.  Bayer  and  Co.     The  manufacture  or  production  of  a  new 
chemical  compound.     March  23. 

10,790.  H.  E.  Newton.— From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  New  pharmaceutical  compounds 
April  13. 

11,228.  A.  Zimmermann.— From  the  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering.     Sterile  iodoform.   April  6. 

11,596.  ,1.  Wetter.— From  J.  D.  Riedel.  Process  for  the 
manufacture  of  salicylo-acetic  acid.     March  23. 

13,993.  H.  Imray.— From  F.  Hoffmann,  La  Roche,  and 
Co.  Manufacture  of  bismuth  oxviodide  pvro-gall-ite 
April  6. 

1898. 
4280.  J.   C.    Newborn. — From    Chemische   Fabrik    von 
Heyden  Gesellschaf t  mit  Beschraenkter  Haftung,  Germany. 
Employment  and  administration  of  vanillin.     April  13. 

XXL— PHOTOGRAPHY. 

Applications. 

6879.  J.  Paschka.  Improvements  in  the  production  of 
photographs  with  metallic  lustre.     March  22. 

6910.  T.  R.  Watson.  New  or  improved  coloured  screens 
for  use  in  photography.     March  22. 

7971.  J.  Joly.  Improvements  in  or  relating  to  photo- 
graphy in  colours.     April  4. 

Complete  Specification  Accepted. 

1897. 

21,679.  G.  A.  de  Katow.— From  A.  Sehwarz,  Germany. 
Method  of  and  apparatus  for  toning  photographs.  March  23. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

6228.  P.  Cornet.     The  manufacture  of  a  new  explosive. 
March  14. 

6967.  W.  Salter.  Improvements  in  deflagrating  composi- 
tions for  matches.     March  22. 
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7i(Mi.  H.  P.  Hurst.  Improvements  in  explosive  shells, 
•ad  in  fuses  or  fuse  fittings  for  detonating  the  expl  osive. 
Complete  Specification.     March  28, 

I'.  Mar.|uart.     Manufacture  of  luiifer  match  com- 
position.    Match  -4. 

7562.  H.  Hitter  von  Dahmen.  Improvements  in  the  manu- 
facture of  safety  explosives.    March  89. 

7579    W.  Weiffenbacb.      An    improved   firework,    and 
of    nuking   the    same.       Complete    Specification. 
March  89. 

son.    I..  Mailer.      An    improved     process    for    increasing 
b  of  explosives  to  atmospheric  influences,  and 
for  increasing  their  explosive  power.     Complete  Specifica- 
tion.    April  4. 

A.  T.  Dawson  and  J.  Karstairs.     An  improvement 
in  explosives.     April  9. 

8470.  A.  T.  Dawson  arid  .1.  Karstairs,  Improvements  in 
the  manufacture  of  explosives.     April  'J. 


Complete  Specifications  Accepted. 
1897. 
13,724,   B.  A.  G.  Street.     Manufacture  of  explosives  ami 
explosive  substances,    April  6. 

13,822.  S.  Fnlop  and  J.  Leckovic  Improved  blasting 
powder.     March  23. 

PATENTS   UNCLASSIFIABLE. 

Arii.iiMKiNs. 

B588.  A.  J.  Boult.  —  From  L.  Eiltner,  Germany- 
Improved  process  for  the  treatment  of  beet-root  and  other 
seeds.     April  12. 

Complete  Specifications  Aooppxkd, 
1897. 
15,17n.  \\\   1'.  Thompson.' — Prom   M.  Kosenbaum,  Ger- 
many.    Production  of  porous  substances.     April  90. 

27,121.  \V.  Leuseher.  Process  for  the  manufacture  of 
burnt  filtering  mass.     April  13. 


Printed  and  PnblU  '       •  and  Bfomsvooi       I        HardlngS!  I   >nd  i     I   ■   .for  the  Society  of  Chemical  Industry. 
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! 
I        Ckairmam  :  I'.  Watton. 
Committee : 
B.  \V.  Ocrlans.  J.  Lewkowitsch. 

J.  flro»™ann.  L  Utbmann. 

■  i.  </.  1,-v'mg.  A.  Bee. 

1       h  K.  S- hunch. 

K.J.Langdom.  C.  Truliy. 

/.  Li  tHub  II*.  Thomeo*. 

I!  'ary : 

J.  Carter  Bell.  The  Cliff.  Higher  Broughton,  Manchester. 

>.',  u  h  .  ||  r|.  ■  I  members  tnkiiiL*  '.Hire  in  July  next  :—  Chairman  : 

' ..    II. 
B  Davis,  ll.    Oi  mshaw,  AV.   H.    Perkin,  jun, 

Ider. 


-fUUuastlr  ^crtion. 

i    B  \.  watt. 
', airman  :  G.  T.  France. 
Comn- 

\,  aintOMO. 

I'.  P.  Bedaon.  J"lm  I'nttinann. 

T.u.  Hogg.  W.W.  Proctor. 

II    LouU.  W-  t.  Rennoldson. 
T.  "!f.  Lovibood. 

S.H.Martin.  J.  ...  st.*d. 

//  :  tarn  (Hid  TV.  arur.  r  ■ 

SnvilloShaw,  Durham  OoUega  oi  Belarus*,  Newcnstlo-on-Tyne. 
Newly  elx-tcd  member  taking  office  in  Julv  next  -.—  Committee  : 
.1.  K.  Btook. 


-fUto  £)ork  r#rrtion. 

Chairman  :  Charles  F.  Chandler. 
Yi'iChairman  :  T.  J.  Park.  r. 


Committee : 


G.  A.  Prochazka. 
Cliffiirtl  Richardson. 

Jim.  Jay  S,l,„jrdin. 

R.  i '.  Bchuppi 
G.  \V.  Thompson. 
Max  Toch. 


H.  Clementson. 
Tirgil  Coblentp. 

II.  Eniltmann. 
"W".  F.  Fuerst. 
Jas.  Bar/ford. 
V.  D.  ll.rne. 
E.  J.  Lederle. 

Hem.  Treasurer:  R.  C.  "Woodcock. 
ILai.  Loool  &  en  tary  : 
II.  SrhweiUer,  40,  Stone  Street,  New  York.  1  IS.  V. 

Newly  eleoted  members  taking  office  in  Julyni  <an : 

T.J.  Parker.     Vice-Chairman  :  Clifford  Richurdson.    Committee  .- 
C.  F.  Chandler.  B.  B. Goldsmith,  J.  Hasslachrr.il.  T.  Jarrett.  I 
Pellew,  and  Claude  A.  0.  B 


-ftoltingijam  &rrtion» 


Chairman :  J.  O'Sullivan. 
Fiee-Oujirman  :  J.  M.  C.  Paton. 


L.  Archhutt. 
s.  P.Bnrtord. 
F.  J.  It.  Carulla. 
R.  M.  ( 
P,  I   owe*. 
H.  Forth. 


Commir 

"W.  G.  Johnston. 
J.  F.  Kcmpson. 
P.  E.  Lott. 
J.  J.  Sudlxirougb. 
G.  J.  Ward. 


Tnasurer  :  S.  J.  Pentecost. 
Hon.  'ary : 

3.  T.  Wood,  JO,  Musters  Uoad,  Weal  Bridgetord,  Nottingham. 

Newh  iher  taking  office  in  July  neil  I 

!     -  y  K i piling. 


e*rotttsi)  #«tion. 


irman  :  G.  T.  B.-ilhy. 
rman  :  G.  G.  Hei 


A.  r.  J.  I'harlier. 
John  Clark. 
/.'   - 

C.  A.  Fawsitt. 
J.  Gray. 
II.  Harris. 
U.  A.  Inch-. 
Robt.  1 : 


Cammittil  : 

A.  Macdonald. 
R.  C.  Menzies. 

-     ■  8,  fnllar. 

J.  B.  Readuian. 
//.  Rose. 
P.  Rottenburg. 
E.C.  ('.  Stanton!. 
K.  T.  Thomson. 


linn.  Secritury  and  Tdasur,  r: 
ThomasGray, Technical  College,  Jn i   I  t.  Glasgow. 

Newly  olecb  i  members  taking  oflti  e  in  Jul]  neil  .—Committee  t 
\.  p.  \  iiken.  J.  Christie,  W.  Foul  is,  W.  Frew, 


©orb6l)trc  efrrtion. 

Chairman  :    Tin  ■>.  Fa  1 17.  i;. 

■i  i.in  ■  Clirittopher  Rairton. 
Committee : 
II.  B.    tiikrayd.  •'•  J.  Hinninel. 

y±  1C.  /(,■/  W.  HeD,  >l:ukii. 

j.  Cohen.  "■  '■   ' 

.V.  Farrart.  P.  W.  Kieliardson. 

T.  Qleodinniag.  A.  Smiihells. 

A.  Hess.  0. ...  liar. I. 

II  m.  Loral  Sirretary  and  Tnmvr,  ,- 
EL  K.  Prootar,  The  Yorkshire  College,  Leeds. 

Newly  all .  led  members  taking  office  in  July  ne\t  .  —  (■>■ 
pher    itawson.      Vice- Chairman :    George     Ward, 
mitteetl    '■     Bedford,  II.  K.  Bun  ett,T.  Fairley.and G.  W.SIattar. 


The  names  in  italia  arc  thoM  of  Members,  of  Committee  who  retire  at  the  end  of  the  current  session. 
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NOTICES. 

Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  Nottingham 
on  the  13th,  14th,  and  15th  July  next.  A  Programme  is 
issued  with  this  Dumber.  Tickets  of  Membership  will  be 
issued  in  time  for  the  meeting. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  are  placed  in  italics  in  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annua) 
General  Meeting. 

Mr.  George  Reilby  has  been  nominated  to  the  office 
of  President;  Prof.  F.  Clowes,  D.Sc,  has  been  nominated 
Vice-President  under  Rule  11  ;  and  Mr.  George  E.  Davis, 
Mr.  John  Heron,  and  Dr.  Chas.  A.  Kohn  have  been 
nominated  Vice-Presidents  under  Rule  8. 

Sir  Robert  Pullar  has  been  nominated  an  Ordinary  Mem- 
ber of  Council  under  Rule  24,  and  the  Hon.  Treasurer  and 
Hon.  Foreign  Secretary  have  been  nominated  for  re-election 
to  their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council.  Forms  for  this  purpose  can  be  obtained  from 
the  General  Secretary  on  application. 

Extract  from  Rule  18  : — "  No  such  nomination  shall  he 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 


Alteration  of  Byelaws. 

Notice  is  hereby  given,  in  accordance  with  Rule  54  of  the 
Bye-laws,  that  the  Council  will  propose  to  the  forthcoming 
Annual  General  Meeting  the  amendment  of  the  Society's 
Bye-laws  as  follows  : — 

1.  Rule  7.     To  add  rule  19  to  the  list  of  exceptions. 

2.  Rule   19.     To  add  "and   no   ballot   shall    be    taken. 

If  four  persons  only  be  nominated,  no  ballot  shall 
be  taken." 

3.  Rule  20.      To  add  at  beginning  "  If  the  number  of 

persons  nominated,  as   provided  by  Bye-law  18,  be 
more  than  four —  " 

4.  Rule  56.  To  replace  the  words  "  be  at  the  discretion  " 

by  the  words  "  subject  to  the  sanction." 


Collective  Index. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  half  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work. 

The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on  the  Society's  List. 

Each  copy  10s. 

To  Subscribers „       12s.  6d. 

Toothers „         15s. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs. Eire  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  he  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,500  per  month. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bje-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Telegrams. 
The   code   address  of   Palace    Chambers  is  "  Palatable, 
London,"    and   the  Society's  number  is   59.     Hence  tele- 
grams  need  only   be  addressed   "59,  Palatable,  London," 
without  words  "  Society  of  Chemical  Industry." 


LIST  OF  MEMBERS  ELECTED  23rd  MAY  1898. 
Andreoli,  Marcel,   Rand   Central  Ore  Reduction   Co.,  P.O. 

Box  1891,  Johannesburg,  Civil  Engineer. 
Beck,  Herbert  H.,  20,  South  Prince   Street,  Lancaster,  Pa., 

U.S.A.,  Chemist. 

Busch,  Dr.  Albert,  21,  Laurastrasse,  Elberfeld,   Germany, 
Chemist. 

Crichtou,    Jas.,    Raeburn,    Stonebridge   Park,    YVillesdeD, 

N.W.,  Merchant. 
Dent,  Dr.    Frankland,    93,  Holly   Avenue,   Newcastle-on- 

Tyne,  Consulting  Chemist. 
Duguid,  Jas.,  2,  Sotheby  Road,  Highbury,  N.,  Journalist. 
Olden,  Chas.,  The  Oaklands,  YVarley,  Langley,  Birmingham, 

Metallurgical  Engineer. 

Richmond,  Jno.  R.,  Woodend  Park,  Grassendale,  Liverpool, 

Alkali  Works  Manager. 
Sen   (Gupta),  Nagendra  Xath,   18,  Lower  Chitpur  Road, 

Calcutta,  India,  Physician  and  Chemist. 
Smith,  H.  Gibertson,  Hollies,  Park  Hill,  Clapham,  S.W. 
Smith,  R.  F.  Wood,  Laboratory,   89,   Bartholomew  Close-,. 

E.C.,  Consulting  Chemist. 
Stevens,  Arthur  F.,   12,  Versailles    Road,    Anerley,   S.E., 

Paper  Examiner. 
Ward,   John,   Barnstone  Blue  Lias  Lime   Co.,  Ltd.,  Barn- 
stone,  Notts,  Manager. 
Young,    W.  Gathorne,  G.X.R.   Plant,   Doncaster,   Y'orks, 

Chief  Chemist. 

CHANGES  OP  ADDRESS. 

Barrett,  A.  A.,  l/o  Corso  Vittorio  Emanuele  ;  5,  Strada  del: 
Pozzo  Leone,  Messina,  Sicily. 

Beckett,  G.  H.,  l/o  Sweden  ;  Wolston,  near  Coventry. 

Benfey,  Dr.  Hans,  l/o  Plymouth  Grove;  128,  Upper  Brook 
Street,  Manchester. 

Bcothby.  Chas.,  l/o   Brixton  ;   12,   Brookfield  Road,  South 
Hackney,  N.E. 

Brothers,   H.   E.,  l/o  Tnnstail ;  Highfield  House,  Golden- 
hill,  Stoke-on-Trent. 

Chadwick,  W.  N.,  l/o  South   Shields  ;  24,  West   3rd  Street, 
Bayonne,  N.J.,  U.S.A. 

Conroy,  Dr.  Jas.  T.,  l/o  New  Brighton;   12,  Howard  Drive, 
Cressington,  Liverpool. 

Cullen,  Wm.,  l/o  Ardeer  ;  The  Thames,  Stanford-le-Hopc 
Essex. 

Edwards,  H.  W.,  l/o  Denver  ;  Glasdir  Copper  Mines,  near 

Dolgelly,  Wales. 
Erskine,  J.  K.,  l/o  Box  540;  c/o  Xew  Kleinfontein  Co.,  per 

private  bag,  Johannesburg,  S.A.R. 
Farmer,  J.  E.,  l/o  Salford ;  c/o  J.  J.  Cooper,  Percy  Road, 

Beddiugton  Corner,  near  Miteham. 
Gane,  Eustace  H.,  l/o  Ann  Street ;  95,  Fulton   Street    New 

York,  U.S.A. 
Greenway,   T.   J.,   l/o   Harrow    Road ;    Marlboro'  Street, 

College  Park,  Adelaide,  S.  Australia. 
Gref,  Anthony,  l/o  253  ;   141,  Broadway,  New  York,  U.S.A. 
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H.rriot,    W      Scott;   1        0  "■  ■•»'!  i     U,    I:,,se    Uil1 

Iliggin,  W     H.,  l/o  Hop,  « I,  Lostock,  near 

ton. 
Huntington,  Dr    Barwood,   1  ..  Front    5ti 
Broadwaj .  N.  «  York,  I    S  \ 

-.    Martin    I.  .  ;  S,   Rugby    Road,  Neath, 
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Labonde,  Dr.  Leon,  I/o  Washington   Aveano;  174.  Lincoln 
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McNangbtao,  W ..  I  o  (  alder  Street ;  11,  Alb*  r:  Boad  (East), 

'      igow. 
Marshall,  Dr.  T.  Rhymer;  Joun  Sandiford  Boad, 

ior  of  <  Ibemistry. 
Piddnek,  E.   W.,    I  •  >    Sonthporl  ;    i  bemical    Laboratory, 

(Jniversirj  Wales,  Aberystwitb. 

Pope,    Samuel,    l/o    Randsworth;     85,     Victoria      Boad, 

Runcorn. 
l(,,.t.W     !  B   iton;   II,  Church  Street,  Pittsfield, 

\1  .--.  I  ,S  \. 
Mian.  K    \\  ..  I  .,  <  'lorley :  Temple   Hou  e,  Heapey,  near 

(  !hi  i 
Simpson,  W  S.,l  o  Stamford  Hill  ;  Hal,  ion  House,  Private 

Road,  Enfield,  X. 
Blatter,  U.   W.,  l/o  Saltaire ;  12,  Bromley   Road,  Shipley, 
forks. 

mine,   J.,    l/o   Chicago;  c/o    Parke,    I>.ni-.  and  Co., 
-    -  nil.  Howard  Street,  Baltimore,  Md.,  U.S.A. 
Thiel,  Dr.  C    Wallher;  Journals  to  c/o  F.   l.vddaway  and 

Ltd  .  Pendli 
Town-.  Jas.,l/o  Perranporth  ;  u7,  Sydney  i  trove,  Newcastle- 

on-Tyne. 
Yogi  I     i   , l/o  1  say;  91,  Blackfriars  Road, 

Wall  ■      Place;  20,  Murrayfield   \  venue, 

Edinburgh. 
Watson,  I  has.,  I"  Manchester;  The   Primitivii   <,a- 

Boenos  A%  res,  Ai  g<  utina. 
Wlngate,    II.    \I  .   l/o   Glasgow  ;    P.O     I'ox    19,    Paeroa, 

dand. 
\\  itthaos,  In  .It.  A..  1  ,.  H  i  -i  ::tii  Street;    114,  East  86th 
K  York,  U.8.A 
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<       MUIN     IS     I  II,     Ml  Ull. 


mi.  iii  E    kND  WORK  "ill  RDIS  \xi> 
HI    ITER,  Ph.D. 

i  ,)\  ruin i   I  l  D    in     MBMOKKS   Ol     nil     LIVSBrOOl     BKCTIOS. 

Ki  «  Industry   and 

certain!]   no  mi 

lest  r ..  ■    .  j  i.  mil  •  ol  ■  the  IC  veni  - 

the  Rociel  Hu 

i  member 

ol  ili,  umitti .•  of  ili,'   I 

t r. .in   Its   commencement,  a   member  ublication 

of    the 
ad    mice   chairman   o!    the    Livci  tion 


(1889--90,  and  1890-91),  he  was  most  intimately  con- 
no  u-d  with  the  progress  and  the  development  of  the 
Society,  and  there  is  no  department  of  its  work  that  has 
not  been  enriched  by  his  wise  -u:_'geslions  and' ever  ready 
help. 

lint     whilst    as    one     among    many     bclp.-rs,    p. 
recollections  will  alone  hand  down  the  record  of  his  labours 
on  behalf  of  the   Society   in   this  respect,  the   pages  of 
the  journal    will    enrich    all    time    with     his    magnificent 
contributions. 

His  wide  knowledge  and  consummate  skill  in  bringing 
the  highest  branches  of  pure  science  to  bear  upon  the 
details  of  practical  working  were  unique,  whilst  his  ardour 
and  capacity  for  work  were  only  equalled  by  the  masterly 
grasp  mid  enthusiasm  with  which  he  communicati.il  his 
discoveries. 

A  piper  by  Hurler  was  always  looked  forward  to  with 
a  full  conviction  of  its  importance,  and  his  hearer,  were 
always  charmed  by  the  Special  directness  of  his  method. 
and  the  lucidity  with  which  he  brought  forward  his 
conclusii.ii..     Completeness  and  _•   care  chnractcr- 

i.ed  all  bis  work,  whctlu-r  a  .mall  communication  or  au 
elaborate  investigation.  He  made  no  distinction  in  the 
quality  of  his  researches  ;    it  a  Subject,  however  tri\  ial,  ».  ic 

worth  investigating,  it  wa!  worth  his  l„-.t  efforts.  Criticism 
of  his  work  wac  always  received  with  the  greatest 
cordiality  and  consideration.  No  critic  left  a  discussion 
with  Hurler  without  being  markedly  a  wiser,  though  often 
ft  sadder  man,  for  few  drove  home  their  points  DOTS 
effectively  than  he  did.  His  criticism  of  the  work  of  ml 
if  severe,  carried  but  the  severity  of  an  ardent  searcher 
after  truth  :  theoretical  considerations  alone  never  satisfied 
him:  his  views  were  invariably  founded  on  his  own  direct 
nxperimi 

Such  work  has  be  n  an  ennobling  example  to  this  S 
for  16  year-. 

To-day  it  is  our  sad  duty  to  record  its  end.  Although 
during  the  last  two  years  Hurler's  untiring  activity  had 
somewhat  taxed   hi.    health,  his    death,  on  March  12,  IE 

was  extremely  sudden  and  unexpected. 

\\      already   mi.s  him  in  this  Section,  but  the  loss  is  one 

extending    far   bey,, ml    the    bounds  of  Liverpool,  and   the 

■\   of  Chemical    Industry  ;   it  is  the  loss  of  one  of  the 

>t   able    worker,   in  applied    science,    during   a  period  of 

unprecedented  activity  in  the  development  of  manufacturing 
chemistry.  Future  generations  of  chemists  will  appreciate 
Hurler',  .hare  in  this  development  as  fully,  perhaps  more 
fully,  than  we  d"  U>-day.  To  US,  whether  a.  a  personal 
friend,  a  fellow-worker,  or  a  fellow-scientist,  he  »a-  further 
endeared  by  all  the  chirms  of  gn  itness,  simplicity, 
sympathy,  and  sincerity. 

Ferdinand  Barter  was  born  at  Schaffhauncn,  on  March 
15,    ish.     lie  was  educated  at   the   State   schools  and 

gymnasium  of  his  native  town  until  16  year.  old.  when  he 
wi  nt  to  Winterthui  to  be  apprenticed  to  a  dyer,  with  whom 
he  remained  lor  three  years.  By  this  time  he  give  such 
,v,,l,iice  oi  capacity  and  ability  that  it  was  deemed 
desirable  thai  he  should  pursue  his  studies  further  than 
circumsi  uoces  bad  hitherto  permitted.  With  this  object  he 
went  to  the   Polytechnic  at   Zurich,  where  be  studied  under 

Sladeler.  and  subsequently  to  Heidelberg,  where  his  studies 
were  completed  under  Bunsen  and  Kirchhoff.  In  186T>  he 
to,  k  his  degree  ol  Doctor  of  Philosophy  at  Heidelberg. 

In  i-i.:  Battel  came  to  England,  where  the  first  position 
he  occupied  was  that  of  chemist  to  Messrs.  Gaskell,  Deacon, 
and  Co.,  alkali  manufacturers,  Widnes.  In  this  cffioe  his 
marked  ability  was  soon  appreciated,  and  he  rapidly 
i  d  the  confidence  of  Ins  employers,  with  whom  he 
remained  until  the  amalgamation  of  the  alkali  works  took 
in  1890.  Be  was  then  appointed  chief  chemist  and 
scientific  adviser  to  the  United  Alkali  Co.,  in  which  capacity 
he  remained  until  his  death. 


Iluiii  i  buttons     to      manufacturing    chemistry 

Hud  the  essential  part  of  his  lit,'-  »,,ik  ami 
his  published  papers  record  but  a  small  portion  of  his 
activity  in  tl  I  ion. 

It  is  no  easy  task  to  record  hi.  share  in  the  many 
advances  associated   with   the  development  of  the  alkali 
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industry  during  his  lifetime,  but  the  following  statement  of 
his  chief  lines  of  work  will  serve  to  show  the  many-sidedness 
of  his  originality  and  power  of  application. 

As  chemist  to  Messrs.  Gaskell,  Deacon,  and  Co.,  his  early 
work  was  naturally  in  connection  with  the  Deacon  chlorine 
process,  to  the  successful  development  of  which  he  con- 
tributed very  largely.  Subsequently  the  manufacture  of 
sodium  bicarbonate  occupied  his  attention.  His  patents  on 
this  subject  taken  out  in  conjunction  with  members  of  his 
firm,  resulted  in  a  process  which  was  successfully  worked 
for  many  years.  Closely  connected  with  the  foregoing  are 
his  investigations  on  the  removal  of  impurities  from  Leblanc 
vat  liquors  for  the  purpose  of  obtaining  pure  alkali  direct 
from  black  ash.  The  patents  in  connection  with  the  removal 
of  cyanides  from  cat  liquors  and  for  the  manufacture  of 
crystal  carbonate  established  a  process  which  only  surren- 
dered recently  to  the  powerful  rivalry  of  the  ammonia  soda 
process.  It  was  in  connection  with  the  former  that  he  worked 
out  his  methods  for  the  analysis  of  cyanogen  compounds. 

In  IKSa  he  obtained  a  patent  in  conjunction  with  his  firm 
for  the  "treatment  of  sulphate  of  ammonia  for  obtaining 
the  ammonia  in  the  free  state  ami  utilising  the  sulphuric 
acid."  The  process  is  an  extremely  interesting  one,  as  the 
decomposition  of  sodium  sulphate  and  ammonium  sulphate 
in  presence  of  steam,  into  sodium  bisulphate  and  free 
ammonia  had  not  been  previously  observed.  Daring  the 
last  few  years,  Hurter  devoted  considerable  time  to  methods 
for  the  preparation  of  sulpkocyanidcs  and  cyanides  :  his 
numerous  patents  in  association  with  his  assistants  record 
his  activity  in  this  direction.  One  who  was  long  associated 
with  Hurter  speaks  as  follows  of  his  technical  ability 
and  method  :  — 

"  He  had  the  advantage  of  a  sound  and  wide  educa- 
tion during  his  student  years;  but  to  his  credit  it  may 
he  said  that  by  strenuous  and  unremitting  effort  be  con- 
tinued his  education  during  his  whole  life.  He  was  an 
intellectual  athlete,  and  kept  himself  in  splendid  mental 
training  by  increasing  practice.  The  faculties  of  his  mind 
were  under  complete  control,  and  he  possessed  a  most 
retentive  memory,  so  that  whenever  occasion  required,  he 
could  set  himself  to  work,  bring  out  of  his  treasury  things 
new  and  old,  and  solve  technical  problems  with  amazing 
rapidity  and  accuracy. 

"  Amongst  the  most  marked  elements  of  his  success  as  a 
technical  chemist  were  the  ability  he  possessed  in  a 
remarkable  degree  of  devising  new  apparatus  for  new 
problems  ami  his  insight  into  the  nature  of  the 
technical  and  commercial  problem  before  him.  He  was 
never  lured  into  any  side-issue,  however  interesting  from 
a  scientific  point  of  view  ;  he  kept  but  one  end  in  sight,  the 
solution  of  the  problem  in  hand,  and  his  grasp  of  the  situa- 
tion, both  technically  and  commercially, was  always  complete 
and  clear." 

The  Journal  of  this  Society  is  honoured  by  the  best  of 
Hurter's  published  work.  These  investigations  are  essen- 
tially concerned  with  problems  affecting  the  industry  with 
which  he  was  connected.  The  very  first  paper  contributed 
to  the  Liverpool  Section  of  the  Society  was  by  Hurter :  "  The 
dynamic  theory  of  the  manufacture  of  sulphuric  acid."  This 
paper,  whilst  able  and  exhaustive,  has  been  generally  con- 
sidered beyond  the  domain  of  practical  working  conditions. 
It  is  replete  with  characteristic  mathematical  considerations 
of  a  manufacturing  process,  and  gives  evidence  of  a  line  of 
thought  which  in  subsequent  papers '  was  brought  much 
nearer  to  the  requirements  of  practical  problems. 

In  1883  he  published  a  valuable paper  entitled  "Prospects 
of  the  manufacture  of  chlorine."  The  methods  in  use  for 
the  manufacture  of  chlorine  are  reviewed  and  their  relative 
values  compared,  especially  the  rival  Deacon  and  Weldon 
processes,  as  well  as  the  "  modified  Weldon  process,"  which 
formed  the  beginning  of  the  Weldon-Pechiney  process. 
The  conditions  of  decomposition  of  chlorine  compounds  for 
the  liberation  of  the  contained  chlorine  is  studied  on  the 
basis  of  their  thermochemical  relationships  and  with  char- 
acteristic insight  the  value  of  such  data  as  a  basis  for 
comparison  of  the  relative  efficiency  of  the  methods  as 
manufacturing  processes  is  most  exhaustively  examined. 
Reference  is  also  made  to  the  Solvay  ammonia  soda  process 


and  the  statement  that  "the  low  cost  of  the  carrier  of 
chlorine  has  enabled  the  ammonia  soda  process  to  take  the 
lead  in  the  manufacture  of  soda,  and  the  peculiarly  loose 
combination  of  hydrogen  and  chlorine  has  given  the  Leblanc 
process  the  command  of  the  chlorine  industry  "  indicates 
the  line  of  argument  adopted  in  the  paper.  Hurter 
regarded  this  condition  then  (1883)  as  likely  to  remain,  and 
his  view  "  that  the  only  practical  way  of  decomposing 
common  salt  on  account  of  the  very  great  affinity  of  the 
two  elements,  sodium  and  chlorine,  is  by  a  double  decom- 
position "  is  of  interest  to  look  back  upon  at  a  time  when 
electrolytic  methods  have  become  serious  competitors  to  the 
unrivalled  processes  of  15  years  ago. 

As  a  side  issue,  the  following  list  of  costs  of  the  various 
bleaching  agents  is  of  interest.  It  was  compiled  from  a 
consideration  of  Mond's  suggestion  for  the  use  of  hydrated 
calcium  peroxide  as  a  bleaching  agent.  The  cost  is  cal- 
culated for  such  quantities  as  contain  16  tons  of  available 
oxygen. 

A' 

Bleaching  powder 1,000 

Potassium  chlorate 1,500 

„           permanganate 2.5o'i 

bichromate 5,405 

Barium  peroxide 24,167 

Hydrogen  peroxide 74,800 

Potassium  Eerricyanidc 131,600 

In  introducing  a  discussion  on  "  International  standard 
methods  of  sampling  and  testing  commercial  products  "  in 
1883,  Hurter's  practical  knowledge  and  scientific  attitude 
of  mind  are  again  evident.  The  difficulty  of  arriving  at 
standard  methods  of  sampling  is  pointed  out,  whilst  special 
stress  is  laid  upon  the  desirability  of  expressing  results  on 
unalterable  units,  that  of  soda  ash  for  instance,  on  pure 
sodium  carbonate,  and  not  upon  Na2(  >  as  in  the  Lancashire 
test,  because  this  hitter  rests  upon  the  atomic  weight  of 
sodium,  which  is  always  subject  to  revision  and  possible 
alteration. 

A  paper  published  in  1884  "  An  attempt  to  utilise  waste 
heat  by  Perkin's  pipes,"  deserves  passing  notice.  Hurter 
shows  that  although  it  is  not  possible  to  obtain  a  figure  for 
the  value  of  waste  heat  of  general  applicability,  its  cost  can 
be  ascertained  for  particular  applications.  In  this  case  the 
value  of  waste  heat  for  the  evaporation  of  liquids  is 
studied,  and  its  cost  (reckoned  simply  as  the  interest  on  the 
capital  expended  on  the  apparatus  employed,  the  heat 
itself  being  taken  as  of  no  value)  compared  with  that  of 
heat  raised  direct  from  coal.  It  is  clearly  proved  that  the 
value  of  this  waste  product  depends  upon  its  temperature, 
and  that  in  this  country  economy  involves  a  temperature 
of  at  least  220°  C.  Hurter  records  the  failure  of  attempts 
to  use  the  waste  heat  from  a  black  ash  revolver,  by  means 
of  coils  of  pipes  on  I'erkin's  high-pressure  system.  Mathe- 
matical considerations  trace  this  to  the  too  slow  circulation 
aud  consequent  too  great  friction  in  the  pipes.  It  is 
interesting  to  note  that  the  extensive  and  useful  applica- 
tions of  mathematics  made  throughout  Hurter's  work  were 
almost  entirely  the  outcome  of  his  own  teaching. 

In  the  same  year  (1884)  Hurter  read  the  first  of  a  series 
of  papers  on  "  The  comparative  efficiency  of  carious  modes 
of  treating  liquids  with  gases,"  which  form  his  most 
valuable  contribution  to  applied  chemistry. 

These  papers  were  a  further  outcome  of  his  desire  (the 
paper  on  the  "  Dynamic  Theory  of  the  Manufacture  of 
Sulphuric  Acid"  being  the  first)  to  gather  into  a  concise 
form,  or  formulate  so  that  it  could  be  readily  transmitted, 
the  experience  gained  by  practical  men  during  many  years 
of  work.  In  the  first  paper  he  shows  that  all  apparatus  for 
treating  liquids  with  gases  can  be  divided  into  three  cl 
(1.)  The  gas  divided  into  small  bubbles  passing  through  a 
column  of  liquid.  (2.)  The  liquid  divided  into  line  drops 
falling  through  a  columu  of  gas.  (3.)  Solids  with  extensive 
surfaces  covered  with  the  liquid,  the  gas  filling  up  the 
interstices.  In  order  to  compare  these  three  classes  of 
apparatus  it  was  necessary  to  have  a  unit  of  contact,  for 
upon  the  intimacy  of  the  contact  between  the  gas  and  the 
liquid  depends,  to  a  great  extent,  the  value  of  the  apparatus. 
He  defiues  the  unit  of  contact  to  be  that  unknown  number 
of  molecules  of  a  gas  which  would  impinge  in  one  second 
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upon  one  square  metre  area,  if  the  pas  were  under  a  pressure 
of  one  metre  of  water.  The  mechanical  efficiency  of  any 
piece  of  apparatus  could  be  measured  by  the  number  of 
such  units  of  contact  yielded  by  a  given  expenditure  of 
work.  Apparatus  belonging  to  class  (I )  is  discussed,  and 
experiments  are  described  made  for  determining  the  size 
and  speed  of  gas  bubbles  under  varying  conditions,  such  as 
height  of  liquid, diameter  of  orifice  of  distributing  pipe,  and 
nature  of  gas.  The  \. ■!<>' titj  was  found  to  be  uniform  and, 
approximately,  I  ft.  per  second.  The  ~ize  was  found  to 
vary  with  the  diameter  of  the  orifice  from  which  they  issued, 
and  the  nature  of  the  liquid,  and  to  be  independent  of  the 
depth  of  liquid  and  the  nature  of  the  gas.  After  indicating 
how  the  number  of  units  of  contact  produced  by  a  bubble  in 
rising  would  be  calculated,  he-  give-  formula:  for  determining 
the  relative  efficiencies  of  the  three  modifications  of  apparatus 
in  which  bubbles  of  gas  are  made  to  rise  through  the  liquid. 
(1  )  The  gat  is  -imply  blown  through  the  liquid.  (2)  The 
gas  is  pulled  through  the  liquid.  (3)  The  gas  is  blown 
through  under  pressure,  t  if  these  the  first  is  shown  to  he 
b]  fat  tic-  cheapest,  and  stress  is  laid  upon  the  necessity  of 

ally  considering  the  chemical  side  of  the  question,  as 
well  as  the  mechanical,  if  the  efficiency  as  represented  by 
the  cosl  i-  to  be  kepi  up  to  the  maximnm. 

in  the  second  paper  some  of  the  usual  methods  of  dis- 
tributing a  gas  ;it  the  bottom  of  a  column  of  liquid  arc 
considered  and  a  number  of  experiments  described,  which 
were  mule  with  a  view  oi  determiuiuiug  the  relation  between 
the  total  urea  of  the  perforations  and  the  amount  of  gas  to 
be  distributed.  These  experiments  show  that  when  the  supply 
:  below  a  certain  minimum  fewer  and  fewer  of  the 
perforations  deliver  gas,  bul  that  the  amount  delivered  from 

of  those  that  do  work  is  .just  the  same   as  when  they 

all  working.  If  the  amount  of  gas  is  more  than 
sufficient  to  keep  all  the  perforations  supplied,  then  each 
one  delivers  more,  bul  all  alike.  Bj  further  experiment  it 
was  found  thai  the  discharge  of  gas  from  an  orifice  under 
water  obeys  the  same  law  as  the  discharge  from  a  similar 
orifice  into  air  with  the  same   hydraulic  head,     Taking  the 

lest  pressure  at   which  all  the  perforations  of  adistri- 

locirj  ol  the  discharge 

I  ,'  per  second,  and, dividing  the  total  i ml  of  gas  to  be 

distributed    bj    35,    the    total    area    ot    the     perforation     is 

obtained  [tides  with  s  calculations 

showingi  1 1 "hi  a  case  in  actual  prat  tice  (carbonation  of  vat 
liquors),  thai  when  a  gas  i-  blown  through  a  liquid  there  is 

a  certain  depth  of  the  liquid  which  gives  the  must  economical 

results,  depending  on  the  cost  ol  pression,  the  value  of 

the  gas,  and  the  rapidity  with  winch  the  useful  constituent 
of  ti  tken  up  by  the  liquid.    The  Weldon  pro 

is  instanced  ;^  a  sue  in  winch  ii  is  profitable  >  i  use  ■  con- 
siderable   depth    of    liquid,    in    spite    of    tile   extra   cost     of 

compression,  on  account  of  the  slowness  with  which  the 
gas  is  absorbed. 

In  March  )H'j:\  the  third  and  last  of  his  series  of  papers 
dealing  with  this  subject  was  read,  fn  it  Hurtet  discusses, 
first,  tbi  is  in  which  the  liquid  divided  into 

One  drops  falls  through  i  column   ol  rad,  the  coke 

condenser,  as  the  representative  of  thai  Glass  of  apparatus 
in  winch  -i. luls  with  extensive  surfaces  and  interstices  arc 
covered  with  the  liquid,  the  gas  passing  through  the  inter- 
\ftcr  pointing  out  thai  ■  ■  ■  most  technical  processes 
the  volume  of  the  gu-  is  it  least  1 00,  more  often  1,000, 
times  the  bulk  of  the  liquid,  mathematical  proof  i-  given  of 
the  superiority  ol   the  method  of  subdividing  th 

the tied  ot  subdividing  the  liquid,  botl  ds  the 

urn  '  obl  uned  and  the  consumption  oi  meeni 

energy     The  reasons  for  the   great  ol   the  coke 

tow.i  nexl  examined  ml  of  the  large 

sini.i.     ol  the  coke  and  i in-  slowness  with  which  a  stream  of 

water    descend-    n.er    it,    the    liquid     c.ulact     nulla.,     isverv 

live  u] the  particles  ol  the  stream  of  gas 

foi  a  period  depending  upon  the  rate  al   which  the 
pa-sed  through.     I t_v  calculation   a  formula  is  arrived  at  for 
expressing  the  amount  of  contact  surfs  per  unit 

volume    01    gas  per  second,    in    terms    ol    the   total    surface 
exposed,  sod  lbs  volume  ol  gas  passing  per  sec  >nd.     Using 

.[,  as  a  measure  of  the  contact,  the  three  das 
apparatus  are  compared,  and  the  coke  towt  t  Is  shown  to  be 


the  most  efficient.  After  pointing  out  that  another  great 
advantage  of  the  coke  tower  is  the  large  amount  of  liquid 
which  it  holds,  and  describing  an  experiment  made  for  the 
purpose  of  investigating  the  distribution  of  the  liquid,  the 
plate  tower  is  compared  with  the  coke  tower,  and  the 
results  of  his  investigations  of  the  methods  of  treating 
liquids  with  ga-es  are  summed  up  as  follows : — The  sub- 
division of  tbe  liquid  into  drops  or  spray  is  of  little 
practical  use  and  requires  the  expenditure  of  too  much 
mechanical  power  for  a  given  effect.  The  subdivision  of 
the  gas  into  bubbles  is  better,  but  the  cheapest  and  bed 
method  of  presenting  a  liquid  to  a  gas  is  by  means  of  I 
coke  tower.  The  Comparative  value  of  any  apparatus  for 
producing  contact  is  the  amouut  of  total  surface  presented 
to  1  cb.  ft.  of  the  gas  per  second,  the  formula  referred  to 
being  a  true  measure  of  the  value  of  such  apparatus. 

In  November  18K9  a  most  important  paper  was  read  on 
"  '/Vie  condensation  of  hydrochloric  acid."  Many  yean 
of  experience  in  dealing  with  hydrochloric  acid  on  the 
large  scale  had  forcibly  brought  before  Hurler's  mind  the 
great  want  of  a  theory  of  the  condensation  of  hydrochloric 
acid  which  would  answer  satisfactorily  questions  continually 
presenting  themselves  in  practice,  such,  for  instance,  as  the 
following  :  What  is  the  highest  strength  of  liquid  hydro- 
chloric acid  that  can  be  oht  lined  from  a  gas  of  known 
I  what  conditions  must  be  satisfied  in  order 
to  obtain  acid  of  that  strength  ?  A6  such  a  theory  did 
not  exist  this  paper  is  an  attempt  to  supply  a  method  of 
solving  problems  of  the  kind  arithmetically,  based  upon 
the  best  known  experimental  researches,  especially  those  of 
Hammerl,  Berthelot,  and   lioecoe  and  Ditl 

From  the  data  given  by  Hammerl  and  Borthelol  he 
shows  for  any    percentage    of  acid,   the    amount    of    1  ydro- 

chloric  acid  per  gra fwater,  the  units  ol  heal  evolved, 

and  the  rise  of  temperature  during  its  formation.  A  table 
representing  these  results  is  given  which  -ho  inly 

the  large  amount  of  heat  generated  by  the  condensation  of 
hydrochloric  acid  gas.  It  is  then  pointed  out  that,  owing 
to   the    low   specific  heat  of  hydrochloric   acid  gas.   cooling 

prcviou-  t ndensation,  is  of  little  practical   importance, 

the  great  amount  of  heat  to  be  removed  being  only  gene- 
rated when  and  where  the  gas  comes  into  contact  with 
water. 

A  second  table  shows  the  maximnm  tension  of  aqueous 
vapour  in  presence  of  hydrochloric  acid,  and  the  minimum 
tension  of  hydrochloric  acid,  at  different  temperatures. 
Prom  these  figures  it  is  seen  that  much  less  steam  can 
exist  in  hydrochloric  acid  gas  than  in  other  gases  at  the 
same  temperature.  The  fact  is  thus  explained,  thai  when 
hydrochloric  acid  gas  escapes  into  damp  air  a  large  amount 
of  the  aqueous  vapour  is  at  once  thrown  down  as  fog. 

By  iu"aus  of  these  tables  the  work  done  by  cooling  pipes 
can  be  calculated,  and  the  influence  which  the  admixture 
of  air  an  I  steam  has  on  the  c  ucleii-ation  can  be  shown. 
instance!  are  given  of  the  agreement  of  the  rc-ults  >,, 
calculated  with  those  obtained  in  actual  practice  and  the 
great  importanct  ling  when  the  gas  contains 

Steam    is    clearl]    demonstrated.      In    order    to  answer  the 

question,  What  is  the  highest  strength  of  acid  obtainable 
from  s  gad  ol  given  composition  under  giveu  conditions f 
it  is  necessary  to  know  how  tin-  amount  of  hydrochloric 
acid  absorbed   by    a  given  amount  of   water  varies  with 

the  temperature  and  the  partial  pressure  of  the  gal  \ 
formula  is  given  which  will  calculate,  approximately, 
this  amount,  using  as  a  basis  tie-  researches  of  BoSOOC  and 

Dittmar,  and  tables  are  added  to  facilitate  calculations  by 
means  of  the  formal  l  lacs,-  tabulated  results  render  it 
lible  to  calculate  approximately  the  alterations  which 
m  iv  occur  during  the  cooling  of  the  gas,  the  evolution  of 
bait,  the  amount  ol  condensation,  and  the  strength  of  acid 
formed.  A  most  earefullj  carried  out  experiment  to 
determine  the  heat  dissipated  by  the  sides  of  a  coke  c  n- 

den-cr  is  next  dc*  ribed,  and  having  shown  how,  by  means 
oi    this   q  1    ths   other    data    given    in  the  paper, 

the   work  thai    -tone  condensers   will  do   can   be    calculated 

an  l  the    i  mem   Ol   such  calculations  with  actual 

work,  tins  u io- 1  interesting  and  instructive  paper  is  brought 

load In  brieny  referring  to  another  pan  of  the  subject, 

BIS.,  the  amount    of  hydrochloric   acid    which    an    inert  gas 
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will  carry  away  if  it  passes  through  a  liquid  acid  of  given 
strength. 

In  a  very  interesting  address,  as  chairman  of  the  Liver- 
pool section  in  1888,  Hurter  gives  a  valuable  comparison  of 
the  "  Relative  efficiencies  of  the  various  alkali  processes." 
The  different  methods  for  splitting  up  sodium  chloride  aud 
water  into  caustic  soda  and  chlorine  are  discussed  from  a 
thermoehemical  point  of  view.  He  refers  to  the  usual 
methods  of  calculating  the  theoretical  amount  of  heat  neces- 
sary to  bring  about  the  reactions  of  the  Leblanc  and  am- 
monia-soda processes,  which  show  that  the  quantity  actually 
used  in  practice  is  at  least  £0  times  this  amount.  Such 
•methods  of  calculation  he  shows  to  be  erroneous,  for  the 
simple  reason  that  when  the  products  of  combustiou  of  the 
fuel  have  cooled  down  to  that  temperature  at  which  only  the 
reaction  will  proceed,  the  heat  which  they  contain  is  no 
longer  available  for  that  reaction,  since  heat  cannot  pass 
from  a  colder  to  a  hotter  substance.  The  reaction  in  the 
Leblanc  revolver  is  criticised  from  a  similar  standpoint,  and 
it  is  clearly  shown  that  far  from  being  the  wasteful  process 
generally  supposed,  it  has  an  efficiency  'comparable  with 
that  of  the  best  caloric  engines. 

The  increasing  interest  aud  importance  of  electrolytic 
methods  of  manufacture  attracted  Hurtcr's  interest  at  an 
early  stage,  and  from  1887  onwards  he  made  many  investi- 
gations on  the  commercial  value  of  electrolysis  in  relation 
to  the  alkali  industry.  His  published  work  on  this  subject 
•commences  with  a  criticism  of  "  The  Hermit*-  process  of 
electrolytic  bleaching."  In  1887,  Messrs.  Cross  aud  lievan 
read  a  paper  on  this  subject  before  the  London  section  of 
the  Society,  in  which  they  contrasted  the  efficiency  of 
bleaching  powder  and  of  electrolysed  magnesium  chloride 
solution.  From  their  results  they  concluded  that  "  (<i)  the 
bleachiug  efficiency  of  the  electrolysed  solution  is  consider- 
ably in  excess  of  that  of  a  solution  of  sodium  hypochlorite, 
measured  in  terms  of  the  usual  standard,  an  alkaline  solution 
of  arsenious  acid  ;  ('))  the  oxidising  efficiency  (i.e.,  free  or 
active  oxygen)  thus  measured  and  expressed  in  terms  of 
the  current  is  in  excess  of  that  calculated  on  the  basis  of 
the  elect  iol)  tic  law,  as  directly  interpreted." 

These   conclusions,   especially    the    latter,   appeared    to 
Hurter  so  much  at  variance  with  his  owu   experience   that    ) 
he   at   once    subjected   them    to    the   test   of  independent    j 
experiment.      These    experiments    were    conducted    with    I 
apparatus  specially  designed  for  obtainiug  all  the  data  that 
could  possibly  throw  light   on  the   progress  of  the   decom- 
position and  the   efficiency  of   the  process.     AH   possible 
reactions,   both    primary   and    secondary,    were    carefully 
considered,  and  the  results  were  such  that  Hurter  could  not 
accept  the  view  of  the  formation  of  bleachiug  compounds 
■of   very   "  high    tension."      The    production    of   oxidation 
products  of  chlorine  he  could  not  detect  at  all,  aud  he  was 
consequently  obliged  to   iguore  their  existence,  nor  did  he 
find  any  proof  that  the  results  obtainable  were  above  what 
is  theoretically  required  according  to  Faraday's  law. 

The  possibilities  of"  Electrolytic  methods  of  manufac- 
turing caustic  soda  and  bleach  from  aqueous  solutions  of 
salt "  are  again  the  subject  of  Hurler's  thought  iu  the 
second  portion  of  his  address  to  the  Section  in  1888.  In 
this  paper  it  is  pointed  out  that  the  relative  superiority  of 
electrolytic  methods  lies  in  the  fact  that  the  energy  can  be 
supplied  at  ordinary  temperatures,  and  that  in  transforming 
heat  into  mechanical  work,  greater  intervals  of  temperature 
•can  be  made  use  of  than  in  the  direct  application  of  heat. 
Their  special  disadvantage  is  that  the  separation  of  the 
products  of  the  reaction,  caustic  soda,  and  chlorine  presents 
-very  great  difficulties,  whereas  in  the  Leblanc  and  ammonia 
soda  processes  this  separation  is  easy  and  practically  com- 
plete. Such  general  considerations,  always  based  on  sound 
experiment  and  argument,  have  been  of  the  utmost  service 
in  considering  the  possibilities  of  new  processes  or  iu 
pointing  to  their  fundamental  fallacies. 

One  of  the  most  interesting  of  Hurler's  papers  on 
"  Electrolysis "  was  given  before  the  Liverpool  Physical 
Society  in  1893,  a  society  with  which  he  was  intimately 
connected  for  many  years.  This  paper  was  his  inaugural 
address  as  President  of  the  Society.  As  it  has  never 
appeared   in    any  form  in   the  Journal,  a    somewhat   full 


account  of  its  contents  for  which  we  are  indebted  to  Dr.  J. 
L.  Howard,  may  be  of  interest. 

It  deals  with  the  application  of  the  physical  laws  of 
,  electrolysis  to  the  technical  problem  of  the  electrical  con- 
version of  common  salt  into  caustic  soda.  Hurter  begins 
by  explaining  Faraday's  law  that  every  monad  atom  carries 
an  equal  charge,  every  dyad  atom  double  that  charge,  and 
so  on,  the  charge  being  independent  of  the  nature  of  the 
atom,  but  proportional  to  its  valency.  It  is  then  indicated 
that,  although  this  law  is  accurately  true  in  all  cases,  it 
by  no  means  follows  that  the  same  quantity  of  electricity 
will  always  liberate  the  same  amount  of  any  given  sub- 
stance ;  in  fact,  this  condition  is  only  fulfilled  when  the 
current  passes  through  a  single  electrolyte  which  does  not 
change  its  constitution  during  the  electrolysis.  In  ordinary 
cases  of  electrolytic  decomposition  secondary  reactions 
during  the  process  give  rise  to  products  which  invariably 
reduce  the  efficiency  of  the  operation. 

In  decomposing  common  salt,  using  carbon  electrode-. 
several  secondary  reactions  occur,  among  which  are  (1) 
the  formation  of  hypochlorites  and  chlorates  by  the  action 
of  the  liberated  chlorine  on  the  sodium  hydrate  ;  (2)  the 
production  of  some  oxygen  by  decomposition  of  the  water 
present;  and  (3)  the  conveyance  of  a  portion  of  the 
current  by  means  of  the  sodium  hydrate,  such  portion 
consequently  producing  no  decomposition  of  sodium 
chloride.  To  these  must  be  added  (4)  the  phenomena  of 
migration  of  the  ions  investigated  by  Hittorf  aud  others, 
which  cause  differences  in  the  percentage  composition  of 
the  solution  round  the  two  electrodes.  Of  these  effects, 
(3)  and  (4)  are  the  most  important,  and  are  discussed  at 
length.  Experiments  on  the  electrical  conductivity  of 
mixtures  of  sodium  hydrate  and  chloride,  made  by  Dr. 
Hurter  and  Mr.  Auer,  are  described;  these  furnish  an 
empirical  formula  from  which  the  conductivity  of  any 
specified  mixture  of  these  substances  containing  5  grm. 
molecules  of  sodium  in  a  litre  can  be  calculated.  Assuming 
the  electrolytic  cell  to  contain  initially  only  sodium  chloride 
solution  with  j-grm.  molecules  (292* 5  grms.)  to  the 
litre,  and  that  the  solution  is  well  stirred  throughout  the 
whole  time  of  passage  of  the  current,  Hurter  calculates 
that  the  percentage  of  current  utilised  in  decomposing  the 
chloride  (the  efficiency  of  the  current)  would  decrease  as 
follows  :  — 


Per  Cent 

Efficiency  at  any 

Mean  Efficiency  for 

Moment. 

whole  Period. 

XaCl  conve 

rtcd 

into  XaH 

I. 

II. 

I. 

II. 

0 

1-1)0 

1-00 

1'N 

1-0b 

20 

0'71S 

0-80 

0-8« 

0-89S 

40 

0489 

1)    Ml 

o  698 

0T84 

GO 

0-298 

II'  III 

0-546 

0*685 

80 

0-137 

0-20 

0-387 

0-497 

100 

o-oo 

iidii 

o-oo 

o-oj 

In  this  table  the  first  column  gives  the  percentage  of 
chloride  which  has  been  decomposed,  the  second  and  third 
columns  give  the  current  efficiencies  at  the  different  stages 
specified,  while  the  last  two  columns  give  the  efficiency  of 
the  whole  operation  from  the  commencement  up  to  the 
specified  stage.  The  numbers  in  the  columns  marked  I. 
are  calculated  on  the  assumption  that  the  conductivity  of 
a  mixture  of  chloride  and  hydrate  is  the  sum  of  "the 
separate  'conductivities  of  its  constituents,  while  those  in 
the  columns  marked  II.  are  obtained  by  assuming  the 
chloride  and  hydrate  to  be  equally  good  conductors ;  these 
two  assumptions  correspond  respectively  to  the  conditions 
for  least  and  greatest  efficiency. 

Finally,  the  effects  produced  by  migration  of  ions  are 
considered,  by  supposing  the  electrolytic  cell  to  be  filled 
with  the  same  sodium  chloride  solution  as  before,  and  to 
possess  a  porous  membrane  separating  the  two  electrodes. 
During  the  decomposition  sodium  travels  towards  the 
negative  electrode  and  chlorine  in  the  opposite  direction  ; 
their  velocities  are,  however,  different,  and  as  the  operation 
progresses  the  concentrations  of  the  solutions  on  the  two 
sides  of  the  partition  will  differ  more   and  more.     Hurter 
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calculate*  that  by  the  time  all  the  salt  is  converted  into 
hydrate,  the  uteful  current  would  only  amount  to  18  per 
cent,  of  the  total  current,  and  the  efficiency  of  the  vilmle 
on  would  he  only  4n  per  cent.  Experiments  by 
himself  and  Mr.  Am-r  confirmed  this  result  fairly  well. 

In  189J  Hurler  published  a  further  contribution  to  the 
technology  of  electrolysis,  a  paper  entitled  "  Note*  on  the 
Efficien    t  of 1  Ipparaiut,"  which  was  to  some 

extent  ]  to  a  more  elaborate  paper  in  conjunction 

with   Dr.  Zahorsky,   "  Th,    Efficiency   of.  on   Electrolytic 
i  the  lasl  ol  Hotter'-  contributions  to  the  Society. 

In  the  first  of  these  papers   Hurler  points  out  that,  in 

order  to  judge  of  the   value  of  any  electrolytic  process, 

certain    electrical    factor-    lire    essential,    viz.,    the    current 

efficiency,  the  I.. M.I'.  ■  ■(   polarisation,  and  the  resistance  of 

I  In.  difficulties   in   the   way  of  precalculating 

factors  is  referred  to,  and  a  -cries  of  methods  are 

bed  for  the  determination  of  the  back  E.M.F.  in  a 

cell. 

In  the  second  and  more  important  paper,  precalculation 
of  the  necessary  factors  f<  r  understanding  the  conditions  I 
of  electrolysis  of  mixed  electrolytes  is  the  object  in  view, 
and  tin  experimental  methods  and  mathematical  deduction- 
are  characteristically  direel  and  exhaustive.  The  im- 
portance of  the  laws  regulating  the  migration  of  ions  for 
a  proper  understanding  of  the  current  efficiency  in  any 
rolytic  process  is  handled  with  great  clearness  and 
precision,  and  brought  into  special  prominence  in  respect 
to  the  electrolysis  of  solution-  in  which  the  constitution 
of  the  electrolyte  luring  the  progress  of  the  decom- 

position. A  very  largo  number  of  experiments  arc  included 
showing  now  a  current  divides  between  several  electrol; 
in  one  solution,  but  it  is  distinctly  stated  that  much  more 
work  in  ibis  direction  i-  necessary  before  any  exact  pre- 
calculation of  current  efficiency  can  be  made.  This  current 
efflcii  pi  ndenl    chiefly   upon   the   phenomena   of 

migration,   or,    what    is    practically    the    same    thing,    the 
conductivity   of    the  and    although    no    accurate 

calcn  be  made  at   present,  a  higher  limit  can 

always  be  assigned  which  in  practice  is  never  reached. 

Ai  r  contributions  to  technical  chemistry  m 

be  mentioned  s  very  complete  paper  ou  the  "  Technology  of 
Chloride  >■/  Lime,"  published  in  Dingier**  Polytechnisobea 
for  Is77,in  which  the  rate  of  absorption  of  the 
chlorine  and  it-  n  lation  to  the  exposed  surface  of  lime  are 
dealt  with. 

The  experiments  d<  -eiiiied  lead  to  the  conclusion  that 
the  depth  of  the  lime  layer  has  no  influence  ou  the  absorp- 
tion, the  chlorine  in  equal  times  penetrating  to  equal  depths. 
Working  then  on  theoretical  lines,  Hurter  arrives  at  a 
formula  in  which  (he  depth  of  a  lime  layer  winch  is  con- 
16  per  cent  bleach  is  expressed  in  term-  of  the 
time  and  the  percentage  of  chlorine  in  tl  gas.  Inquiries 
into  thi  ii  as  < !(  <   and  lit  1.  on 

eparatii I   bleach   are   also   recorded,   and   their 

!<  ;irl_\   prOl  l  '1 

'I'h .  subjci  i  of  "Di  mi  mi  ma  and  lou  of  nitre  in  th,  vitriol 

tupied  Hurtcr's  attention  to  a  considerable 

in  1878  .mil  1879,  when  be  carried  on  a  controversi 

with  Prof.  Lunge  in  tli  on,  the  details  of  which 

Dingler's  Journal.     Hurt,  r  also  contributed 

a  number  of  letters  to  thi    "Chemical    News''  m 

in  which  he  maintained  the  loss  of  nitrous 
ivot  tower. 
Further  papers  were   contributed   by  Hurter  to  thi 
British   Vssocintiot tings  held  in    Liverpool  in  1870  and 

I  Hi  I  he  fir-t  ■  pap.  I     WIS    "II 

•■  Tin    Tun,  needed/or  the  completion  <■/  t  'henucal  (Jha 
when  he  deduced,  mathematically,  a  meant  of  calculating 
the  rate  "t   reaction  1  -  as  sulphuric 

acid    and    zme.      from    Ibe    formula:   thus  obtained    he 

dated  thel required  for  the  oxidation  of  manganous 

oxide  to  manganesi  dioxide  in  Ihc  \\  i  . .  1 . ■  1 1  proi  ess  and  the 
calculated  results  were  shown  to  well  with 

those  obtained  pnoticalrj  on  a  lai  gi 

\i  the  1898 meeting Hurti  /      Vomufa  - 

tun  of  Chlorint  by  mom  v  I  and  the   paper, 

which  was    very  neatly  illustrated  by  experim  at,  arc 
considerable  interest     I  »r\  bydn 


into  a  mixture  of  nitric  and  sulphuric  acids,  was  supp 
yield    nitrogen   dioxide,   chlorine,  and   water,   but    Hurter 
found   and  showed  that  the  product  of  the    reactio 
colourless  gas  which  decomposes   spontaneously  or  by  the 
action  of  light  and  heat  into  nitrogen  dioxide  and  chlorine. 

|  M  I,C1,  hut   the  process   is  of  m 
mercial  value  on  account  of  the  expensive  evaporation  and 
concentration    of  materials   necessary.      Hurter   character- 
istically  remarked  "  that   this   latter  contingency   rendered 
the  nature  of  the  ga-  of  no  further  interest  to  him." 


llurt.r's   remarkable  activity    in  all   that    concerned   the 
industry  with  which  he   was  connected    would   have   eai 
him  well-deserved  leisure,  b  it  his  leisure    hours  appear  to 
have   been    no    less    busily   engaged    than    those     of    u 
respon-il.le  work.     Had  be  -pared   his   energies  more,  this 
might  have  been  long  delayed! 

Amongst  the  many  branches  of  science  that  interested 
Hurter  from  time  to  time,  Phnlography  stand-  foremost. 
The  leisure  of  10  years  resulted  in  a  brilliant  and  exception- 
ally original  contribution  to  the  science  of  photography,  which 
was  followed  by  a  number  of  allied  paper-.  In  the  whole  of 
this  work  Mr.  V.  ( '.  Driffield  was  associated  with  Dr.  Hotter, 
and  that  their  results,  despite  much  adverse  criticism  in  the 
start,  were  valued  and  appreciated  is  shown  by  their  having 
chosen  by  the  Council  ot  th.  Royal  Photographic 
itj  a- the  joint  recipients  of  the  Society's  "prog 
medal  "  in  January  of  this  year. 

It  was  in  ls:r,  that  Mr.  Driffield  inti  rested  Dr.  Hurter  in 
photography.  The  lack  of  scientific  method  and  of  quanti- 
tative relationships  in  photograph}  ,i-  usually  practised 
was   not   long  in  appealing  to    r'  ng    acumen 

mind  like   Hurter'-.  and   the   possibility  of  «uch 

data  as  should  reduce    the  exposure  of  a  plate  to  an    exact 

ce  Was  the  goal   he  aimed  at.     To  realise   thi 
tated  a  Eeq  i  itions  into  an  almost  untrodden, 

field  of   inquiry,  but  patient  perseverance,  combined  with 
his  characteristic  faculty  for  originating  new  method- 
inquiry   and   basing   thereon   his  power  of    mathematical 
application,  and  aided  In  such  ,i  capable  and  experiet 
experimentalist  as  hi<  colleague,  he  did  succeed  in  Irs  aim 
and    thus    add  d    the    long-sought    factor  of   photograp 
reliability. 

work  commenced  when  the  collodion  plate  was  the 
only  sensitive  medium  at  the  photographer's  disposal,  and 

the  fir-t  necessarj  Step  was  to  find  means  to  determine  tin- 
correct  exposure  in  the  camera.  Numerous  experiments 
with  a  varietj  of  forms  <t  apparatus  led  finally  to  the 
Actin  l  m  the  Journal  in  1890,  bj  means  of 

which  the  actinic  value  of  diffuse  daylight  can  1»  measured. 
S  ich  a  measurement  was  new,  and  on  the  results  obtained 
with   it   was  based   the  Actinograph,  patented   by    Hurtn 
and   Driffield  in   1888.     The  little  instrument  is  a  reus 
in  ist    ii-cful    aid   to    '  very    photographer.      Mean 
tin    '1 1  \     plate    had    onne    into    u-,-.    and,    ac 
turned  to  the  uniform  -p-.-l  of  the  old  oollodion   plat.-. 
the  enormous    variations    in   the  speed  of  gelatin   p 
bei  an  •  a  w  rions  source  of  embarrassment.    This  variation 

indicated  the  importal f   dis>  I   for 

;iiing  the  relative  speed  of  ] 
The  lir-t  -••  p  necessary  to  meel  this  need  was  to  curry  out 
investigations  in  order  to  ascertain  the  law  win.  h 
expresses  the  action  of  light  upon  the  sensitive  plate.     Tht 
only   relationship  between  the  amount  of  metallic  silver  and 
the  exposure  producing  it  which  had  hitherto  been  advai 
was  that  the  silver  was  directly  proportional  to  the  exposure, 

but  it  was  quite  apparent  that  if  this  relationship  held 
good,  truthful  representation,  by  mean-  of  photography. 
was  impossible.  On  the  other  band,  it  was  recognised  thai 
photography  is  capable  of  truthful  representation.  The 
immediate  and  most  important  result  ol  thesi  itioDS 

was  the  •'.  what  was   termed  the  "  chnractti 

ourre"  of  the   plate.    This   carve  gave  evidei of  four 

distinct  relationships  between  the  exposure  and  the  silver 
. I.  posited,  and    which    respect  rely  explained  the    familiar 

ptieii hi  of   undo  over-exposure, and  ol 

versa).     It  was  now-  apparent  that  a  negatii  i 

a  truthful   result  when  its  gradation-  fall  within  the  COri 
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period  of  the  "  characteristic  curve "  iu  which  the  silver 
deposited  is  proportional  to  the  logarithm  of  the  exposure. 

The  knowledge  so  far  acquired  proved  the  stepping-stone 
to  the  discovery  of  a  method  of  speed  determination, "winch 
not  only  provides  a  numerical  expression  for,  and  pro- 
portional to,  the  rapidity,  but  indicates  other  characteristic 
qualities  of  the  plate. 

These  investigations  were  the  subject  of  Hurler  and 
Driffield's  first  public  communication,  and  were  published 
in  the  Journal  of  the  Society  in  May  1890.  Serious  ex- 
ception was  taken  to  the  work  on  two  grounds.  The 
authors  had  been  most  careful  throughout  in  establishing 
a  system  of  units  and  in  clearly  laying  down  definitions. 
Hitherto  the  terms  "density"  and  "opacity"  had  been 
indiscriminately  used  by  photographers  to  express  the  same 
idea,  and  hence  considerable  objection  was  raised  when 
they  gave  different  significations  to  these  terms.  Then, 
again,  their  conclusions  regarding  the  unalterability  of  the 
density  ratios  were  most  seriously  assailed  by  photographers 
who  held  that  errors  in  exposure  can  be  corrected  by 
appropriate  development.  These  views,  however,  remained 
unshaken,  and  subsequent  investigations  carried  only  an 
increased  conviction  of  the  fact  that  the  doctrine  of  the 
unalterability  of  the  density  ratios  is  a  fundamental  truth 
which  it  is  absolutely  necessary  to  recognise  if  photography 
is  to  be  practised  as  a  quantitative  science.  A  correct 
exposuie  was  always  held  to  be  a  sine  qua  non,  and  the 
only  legitimate  control  that  there  is  over  the  gradations  of 
the  negative  lies  in  the  control  which  exists  over  the 
development  factor. 

Thus,  one  of  the  greatest  needs  of  plate-makers  and  of 
photographers  in  general  was  supplied  by  enabling  them, 
for  the  first  time,  to  ascertain  accurately  the  sensitiveness 
of  different  plates,  and,  by  means  of  the  actinograph,  to 
apply  this  information  in  practice.  It  is  not  too  much  to 
say  that  the  practical  application  of  Hurter  and  Driffield's 
method  of  speed  determination  has  been  an  invaluable  aid  to 
makers  of  dry  plates,  giving  them  a  most  useful  means  of 
controlling  and  adding  to  the  rapidity  of  their  plates. 


A  complete  list  of  Hurter's  most  important  papers  is 
appended.  It  remains  but  to  add  that  he  was  joint  author 
with  Prof.  Lunge  of  that  cade  mecum  for  all  alkali-makers, 
"  The  Alkali-maker's  Pocket -booh,"  first  published  in  1884, 
and  re-issued  in  a  modified  and  enlarged  form  as  the 
"  Alkali-maker's  Handbook  "  in  1891. 

The  object  of  this  notice  has  been  essentially  to  collate  in 
permanent  form  Hurter's  invaluable  contributions  to  science, 
which  will  bring  back  to  many  of  us  happy  recollections 
and  associations.  But  in  another  direction  it  may  serve  a 
purpose;  it  will,  we  hope,  keep  more  vividly  before  us  than 
might  otherwise  be  the  case  the  example  of  one  member  of 
this  Section  whom  we  have  to  thank  for  much  of  our  past 
success  and  present  prosperity.  He  is  no  longer  here  to 
teach  us  how  to  maintain  the  high  level  of  work  he  had  so 
well  set  before  us,  but  this  record  may  perchance  stimulate 
us  to  our  best  efforts  in  memory  of  a  chemist  whose  associa- 
tion with  this  Section  will  always  be  a  source  of  pride  to  its 
members. 

List  of  Dr.  Hurter's  Published  Papers. 

The  Time  needed  for  the  Completion  of  Chemical 
Change.  British  Association  Reports,  1870.  (See  Chem. 
News,  1870,  xxii.,  p.  193.) 

Interaction  of  Armenians  Chloride  and  Dry  Sulphuretti  <l 
Hydrogen.     Chem.  News,  1876,  81. 

The  Technology  of  Chloride  of  Lime.  Dingl.  Polvteeh.  J. 
1877,  Vols.  223  and  224. 

Denitration  and  Loss  of  Nitre  in  the  Vitriol  Manu- 
facture.     Dingl.    Polvteeh.   J.    1878-79,   Vols.    227    and 

228. 

Loss  of  Nitrous  Compounds  in  the  Glover-tower.  Chem. 
News,  1879,  170,  215,  and  237. 

Volumetric  Estimation  of  the  Cyanogen  Compounds  in 
Soda-Lyes.     Chem.  News,  1879,  2.">. 

Dynamic  Theory  of  the  Manufacture  of  Sulphuric  Acid. 
J.  Soc.  Chem.  Ind.  1882,  8,  19.  and  83. 

Prospects  of  the  Manufacture  of  Chlorine.  J.  Soc.  Chem. 
Ind.  1S83,  103. 


Discussion  on  International  Standard  Methods  at  Sam- 
pling and  Testing  Commercial  Products.  J.  Soc.  Chem. 
Ind.  1883,  441. 

An  Attempt  to  Utilise  Waste  Heat  by  Pcrkin's  Pipes. 
J.  Soc.  Chem.  Ind.  1884,  67. 

The  Apparent  Efficiency  of  certain  Modes  »f  Treating 
Liquids  with  Gases.     J.  Soc.  Chem.  Ind.  1884,  639. 

On  Ilirsch  and  Folkhard's  Pyrometers.  J.  Soc.  Chem. 
Ind.    1886,  634. 

On  Hcimitc's  Electrolytic  Process  for  the  Manufacture 
of  Bleaching  Ponder.     J.  Soc.  Chem.  Ind.  1S57.  337. 

Comparative  Efficiency  of  certain  Modes  of  Treating 
Liquids  tcith  Gases.     J.  Soc.  Chem.  Ind.  1?87.  707. 

Address  as  Chairman  of  the  Liverpool  Section.  J.  Soc. 
Chem.  Ind.  1888,  719. 

The  Hermite  Process.     J.  Soc.  Chem.  Ind.  1SSS,  726. 

The  Condensation  of  Hydrochloric  Acid  Gas.  .1.  Soc. 
Chem.  Ind.  1889,  861. 

Coke  Towers  and  Similar  Apparatus. — J.  Soc.  (hem. 
Ind.  189.3,  227. 

The  Comparative  Efficiency  of  Absorbing  Apparatus'. 
J.  Soc.  Chem.  Ind.  1893,  989. 

On  Electrolysis.  Proc.  Liverpool  Physical  Society,  1893 
[Vol.  II.]. 

Notes  on  the  Efficiency  of  Electrolytic  Apparatus. 
•I.  Soc.  Chem.  Ind.  1895,  428. 

Manufacture  of  Chlorine  by  Means  of  Nitric  Acid. 
British  Association  Reports,  1896. 

Van  der  Waal's  Equation.  Proc.  Liverpool  Physical 
Society,  1896-97,  p.  9  [Vol.  II.]. 

Efficiency  of  an  Electrolytic  Cell.  (With  B.  Zahorski.> 
J.  Soc.  Chem.  Ind.  1897,  .17. 

Papers  on  Photography. 

An  Instrument  for  the  Measurement  of  Diffuse  Daylight 
and  the  Actinograph.     J.  Soe.  Chem.  Ind.  1890,  370. 

Photochemical  Investigations  and  a  New  Method  of 
Determination  of  the  Sensitiveness  of  Photographic  Plates. 
(With  V.  C.  Driffield.)     .1.  Soc.  (  hem.  Ind.  1890,  455. 

On  the  Accuracy  of  the  Grease  Spot  Photometer.  (With 
V.  C.  Driffield,  i     J.  Soc.  (hem.  Ind.  1890,  725. 

The  Sector  and  Grease  Spot  Photometers  and  their 
Results.  (With  V.  C.  Driffield.)  J.  Soc.  Chem.  Iud.  1891, 
20,  98,  318. 

Relation  between  Photographic  Negatives  and  their 
Positives.  (With  V.  C.  Driffield.)  J.  Soc.  Chem.  Ind. 
1891,  100. 

The  Action  of  Light  on  the  Sensitive-film.  Proc.  Liver- 
pool Physical  Soc.  1891  [Vol.  I.],  and  Photography, 
Feb.  19,  1891. 

Latitude  in  Exposure  and  Speed  of  Plates.  (With  V.  C. 
Driffield.)     Photography,  July  13,  1893. 

The  Latent  Image  and  its  Development,  (With  V.  C- 
Driffield.)     Photographic  Journal,  1898. 


3!.onrjon  ^rrtioit. 


Meeting  held  on  Monday,  May  2nd,  1898. 


DR.    R.    SIESSEL    IX    THE    CHAIR. 


SELF-INTENSIVE  REFRIGERATION  OF  GASES 

LIQUID  All!  AND  OXYGEN. 

BY    W.    HAMPSON. 

This  apparatus  depends  upon  a  method  by  which  a 
moderate  amount  of  refrigeration,  produced  by  the  expan- 
sion of  a  gas,  may  be  accumulated   and   intensified  till  it 

!  reaches  the  point*  at  which  the  gas  used  becomes  liquid 
under  atmospheric  pressure.  The  method  consists  iu> 
directing  all  the  gas,  immediately  after  its  expansion,  over 
the  coils  which  contain  the  compressed  gas  that  is  on   its 

|   way  to  the  expansion-point.     The  cold  developed   by  ex- 
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in  io  the  rjr-t  expanded  gas   is  thus  communicated  to 
the  on-coming  compressed  gas,  which  consequently  expands 
from,   and   therefore   to,   a   lower    temperature    than    the 
precediu.   portion.     It   communicatee  in  the  same  way  its 
own   intensified  cold  to  the  succeeding    portion   of  com- 
.  t;a».  which,  in   its  turn,  is  made  colder,  both  before 
and  after  expansion,  than  any  that   had  pone  before.     This 
intensification    of    cooling   goes   on   until    tie-   ex] 
temperature  is  far  lower  than  it  was  at  starting;  and  if  the 
is  be   well  arranged  the  effect  it  so   powerful  that 
even  tie  small  amount  <»f  cooling  due  to  the  tree  expansion 
of  gas  through    a   throttle-valve,  though    pronounced   by 
man   incapable  of   being  utilised,  may  be 
1  without  using  other  refrigerants. 
The  amount  of  refrigeration  due  to    frei    expansion  was 
ned   by  Joule   and    Thomson,  and   is   in   the   first 
place  i                     to  tie-  fall  of  pressure.     ViratO  C.is 
cooled  '  29  of  a  degree  I  |  atmosphere  of  pressure- 

drop.    This  cooling,  however,  increases  with  the  descent  of 
ire  from  which  expansion  take*  place,  and  the 
law  is  that  it  i-  inversely  proportional  to  the  square  of  the 
temperature.      Thus  expansion  of    ail  from   4\ 
atmospheres    to    1,   and    from  a    temperature    of  0     ('., 
1    absolute,  gives  al t  one  di  l  in  the 

air    itself.       Bui    when  the    air   expands    from    two-ll. 

that  ah-'. .in.    temperature, i.e.,  from  —  91    C,  the  ling 

foi   the  lami    pressure-drop  ia  nine-fourths  of  one  degree, 

lie  1    the  method  depend-    upon  the  arrange- 

ment and  construction  of  the  coils  and  chamber  forming 
the  interchanger  in  which  the  expanded  gas  takes  up  heal 
from  the  compressed  gas.  To  make  this  action  as  perfect 
as  possible,  the  conditions  to  be  aimed  at  are:  having  a 
large    surface    cx|  tween    the    compressed    and 

expanded  gases ;  having  little  thickness  of  material  bi 
thi  in.  and  thai  little  of  high  conductivity;    having  both 
compn  tpanded   gas  in    small    masses   in  close 

with    the   conducting    material;    having    11 
volume  of  the  interchanger  small    so  as   to  expose  little 
or  external  heat :  and  having  the 
total  ma--  of  coils  '  which  have  to  he  cooled 

down  with  tie  gas  small  and  of  little  specific  heat.  These 
are  all  11.1   the  arrangement  of  parts 

shown  in  tie'  apparatus  illustrated  is  tie-  most  efficient 
hitherto  di  ises. 

It  has  been  attempt..!  to  obtain   thermo-dynamic  advan- 
tages bj  combining  « ith  a  lai 
-mall  1  isnres.     This  i-  done  bj   expandii 

11   inte Hate  pressure,  so  as  to  have  three 

pressure!  altogether.     The  action  takes  place  in  an  inters 

atric  spiral   tul.es,  Inn   at  the  cost  of  the 

thermal  advantages  named  above;  -> ■  the  considerable 

interne  if  g  is  ill  :•.  pipe  which  cliclo.,  -  and  i> 

1I1  that  for  the  high  pressure  goi .  and 
I  io  a  third  pipe  for  the  Tow-pressui  cessitatea 

1  large  mass  of  pip.-,  and  pn  •  1  1  ts  close 
the  sixeand  mass  of  the  inter* 
and  din  mduotivitj  of  thi   pi 

[n  practice  the  thermal  adval  1  found  Io  he  the 

moil  im|  thai  the  apparatus  which  embodii  -  them 

not   only  liquefies  ait   most  quickly,  but  prod 

quantity  of  liquid  » ith  the  smallest  expenditure  ol  power. 

The  p  is  capable  of  working  continuously 

with  a  compn    ->.r  able  to  deliver  ail  ;"  a   pressure  ol   BO 

atmospheres rer.     It   will  also  produce  liquid   from  a 

■ingle  cylindi  in   the     itti  1   c  ise   the 

coils  an  previously  oooledby  passing  ovei  them  cold  vapour 

ionic  acid.     I  h.    eondi 
working  Follows: — 

/.    With  <i  <  omprt  uot  r 
Com 

lor  liquefaction  of  air,  with  I30al 

In  111" 

tor  liquefaction  of  air,  with  120  atmospheres, 
18  minutes. 
Horse  pon  a  employi  d,  8     ndi 
Liquid  air  produi  -  per  hour. 

1.  limiuary  refrigeration  required. 


//.  From  a  cylinder  : 

Preliminary  cooling,   cylinder  of  liquid    carbonic 

acid. 
Cylinder  of  oxygen,  120  atmospheres. 

Liquid  produced,  up  to  195  cubic  centimetres. 

In    both  cases    only   one   valve  and  one   gauge,  which 
require  very  little  attention. 

The  whole  apparatus,  including  purifying  cylinder. 
anil  connections,  easily   carried   by  one  man.  and   covering 
one  square  foot  of  floor. 

In  the  illustration  the  inlet  for  tin-  compressed  air,  and 
the  outlet  for  the  expanded  air,  are  respectively  by  the  small 
and  the  large  pipe  at  the  top  of  th.-  interchanger.  The 
expansion-valve  is  at  the  lower  end  of  the  coils,  in  the 
vacuum  vessel,  which  acts  as  a  receiver.  The  valve  is  con- 
trolled by  a  hand  wheel  at  the  top  of  the  apparatus,  acting 
through  a  hollow  Steel  spindle.  Liquid  maybe  withdrawn 
by  the  syphon  through  the  tap  -ecu  at  the  bottom  of  the 
interchanger  on  the  left ;  or  the  receiver  may  b-  removed 
with  its  contents  by  unscrewing  the  vulcanite  cap  beneath 
the  concentric  glass  cylinders,  which,  by  enclosing  layer! 
still  air,  give  additional  insulation.     In  the  cylinder  at   the 
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side  of  the  illustration  the  compressed  air  from  the  pump 
passes  through  caustic  potash,  which  removes  moisture  and 
carbonic  acid,  and  so  enables  the  apparatus  to  produce  a 
clear  liquid.  When  the  liquefier  is  worked  with  a  cylinder 
instead  of  a  compressor,  the  preliminary  cooling  by  carbonic 
acid  is  done  by  passing  in  the  cold  vapour  at  the  tap  to  the 
right  beneath  the  iuterchanger,  whence  it  passes  directly  to 
those  parts  of  the  coils  which  have  to  reach  the  lowest 
temperature.  The  plan  of  the  alternate  layers  of  coil  in  the 
interchanger  is  shown  in  the  lower  right  band  corner. 

The  method  of  self-intensive  refrigeration,  already 
described,  is  most  simply  and  clearly  explained  by  a  sketch 
like  Fig.  4  on  Sheet  I.  of  diagrams.  The  compressed  gas 
expanding  through  the  constricted  orifice  at  the  left  of 
the  smaller  tube  is  thereby  cooled,  and  as  it  passes  back  iu 
the  larger  tube  cools  the  compressed  gas  which  is  next 
moving  to  the  left  in  the  smaller  tube,  so  that  the  expansion 
is  continually  takiDg  place  from  and  to  a  lower  temperature 
than  before.  It  is  all-important  that  the  tubes  be  long 
enough  and  well  enough  arranged  to  make  the  interchange 
of  temperatures  as  complete  as  possible  ;  'otherwise  much 
of  the  cold  developed  will  escape  from  the  apparatus  in  the 
stream  of  expanded  air.  In  the  present  apparatus,  with  a 
difference  of  temperatures  between  the  top  and  bottom  of 
the  iuterchanger  more  than  double  the  range  between 
boiling  aud  freezing  water,  the  expanded  air  leaves  less 
than  1  C  cooler  than  the  compressed  air  enters.  The 
attainment  of  this  result,  in  an  interchanger  of  very  small 
bulk,  is  the  explanation  of  the  efficiency  of  the  apparatus. 

There  are  now  so  many  methods  of  producing  refrigera- 
tion, and  so  many  varieties  of  each  method,  that  the 
subject  easily  becomes  eonfusiug  to  those  who  have  not 
made  it  a  special  study,  and  it  will  not  be  unprofitable  to 
«:lear  away  by  a  careful  examination  some  of  the  confusions 
that  abound  as  to  the  process  of  self-intensive  refrigeration. 
Their  abundance  has  been  much  favoured  by  a  growing 
:ahuse  of  the  word  "  regeneration "'  and  kindred  terms. 

iu  apparatus  containing  a  hot  or  cold  substance,  when 
it  is  desired  to  prevent  heat  from  leaving  the  hot  substance 
or  from  entering  the  cold  substance,  this  may  be  done  to  a 
great  extent  by  any  of  the  familiar  methods  <>f  insulation. 

Insulation  merely  means  making  the  walls  of  the  enclosing 
vessel  or  chamber  consist  of  material  which  affords  small 
facilities  for  the  passage  of  heat. 

For  work  on  a  fairly  large  scale  aud  at  moderate  cost 
there  is  no  better  insulator  than  a  layer  of  wool,  as  in 
Fig.  9.  Layers  of  still  air,  separated  by  successive  lamina;, 
as  in  Fig.  8,  also  make  a  very  good  insulator,  and  have  the 
advantage  over  wool  that  they  can  be  rendered  transparent 
b\  using  lamina1  of  glass.  More  convenient  still,  as  not 
only  being  transparent,  but  giving  better  insulation  with 
small  thickness,  is  the  now  familiar  vacuum  vessel,  seen  in 
Fig.  7.  It  has,  however,  the  disadvantage  that  it  cannot  be 
employed  conveniently  iu  large  sizes.  Mons.  iSolvav,  tin' 
well-known  chemist,  testifies,  in  communications  to  the 
Scientific  Academy  of  Paris,  reported  in  Comptes  Rendus 
of  30th  December  1895  and  13th  January  1S96,  that  the 
vacuum  vessel  was  first  applied  to  refrigerating  work  by 
.Mons.  Cailletet,  the  famous  pioneer  iu  low-temperature 
research,  in  whose  laboratory  he  saw  it  in  use  in  1883.  In 
this  country  it  has  since  been  improved  in  various  ways, 
.and  its  use  made  more  widely  known,  by  Professor  Dewar, 
•who,  moreover,  had  used  vacuum  insulation  in  brass  vessels 
long  before,  though  Cailletet  has  established  priority  in 
the  application  to  refrigeration,  and  in  devising  a  form 
suitable  for  this  work  at  intensely  low  temperatures. 

A  method  of  keeping  heat  out  or  keeping  air  in,  quite  dis- 
tinct from  insulation,  is  that  of  interception.  This  consists 
in  catching  the  heat  as  it  passes,  and  carrying  it  back  in  a 
•current  of  fluid.  In  Fig.  6  the  cold  liquid  in  the  central 
vessel,  while  boiling,  gives  off  a  cold  vapour,  which  is  made 
to  pass  over  the  outer  surface  of  the  inner  vessel,  where  it 
intercepts,  that  is,  it  catches  while  in  motion,  and  carries 
back,  the  heat  which,  entering  from  the  outside,  would 
otherwise  penetrate  to  the  cold  liquid.  Heat-interceptors  of 
this  kind  have  been  used  by  Professor  Dewar,  De  Vries, 
Wrohlewski,  Olszewski,  and  Professor  Onnes,  of  Leiden. 
The  latter  experimenter  so  perfected  this  system  that  he 
was  able  to  keep  liquid  oxygen  with  a   surface  still  enough 


for  observations  of  capillarity  without  the  employment  of 
vacuum-vessels.  V.  Communications  from  the  Leiden 
University  Laboratory  of  Physics,  by  Professor  Onnes, 
No.  14,  p.  26. 


Another  kind  of  heat-interceptor  is  the  regenerator,  shown 
in  its  simplest  form  in  Fig.  1.  This,  it  will  be  seen,  answers 
to  the  excellent  definition  of  a  regenerator  given  by  Pro- 
fessor Ewing  in  his  book  on  the  steam-engine,  p.  59  : — "A 
passage  through  which  the  working  fluid  can  travel  iu 
either  directiou,  whose  walls  have  a  very  large  capacity  for 
heat,  so  that  the  amount  alternately  given  to  or  taken  from 
them  by  the  working  fluid  causes  no  more  than  an  insensible 
rise  or  fall  in  their  temperature."  Professor  Wood,  at 
p.  166  of  his  hook  on  Thermodynamics,  gives  practically 
the  same  definition: — "  Regenerators  consist  of  a  chamber 
well  filled  with  thin  plates  of  metal.  During  the  flow  from 
the  cylinder  the  plates  act  as  a  refrigerator,  by  abstracting 
heat  from  the  gas  ;  but  during  the  return  of  the  gas  they 
act  in  the  opposite  sense,  and  hence  become  regenerators." 
Peabody  and  Hankine  agree  exactly  with  these  definitions, 
aud  both  Kankiue  and  Professor  Ewing  speak  of  the  heat 
being  "stored  and  restored"   by  the  massive  walls  of  the 
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passages,  a  phrase  which  clearly  brings  out  the  etymological 

o(  the  word  "  regeneration." 

This  word,  however,  has  of  late  been  wronglj  applied  to 

beat-iuterce|  the  kind  shown  in  Fig   J:  where  the 

.  Dts  of  fluid,  instead  of  flowing  alternately  i::  opposite 

■  ,„,..  in  01  -   <'"vv  constantly  through 

two  different  sets  of  passages  with  unchanged  directiot  • 

cacl,  stead  of  being 

.v,  with  a  large  capacity  Vr  heat,  must  be  light  aud 

of  tin-  lowest  i Ible  specific  heat ;  wheretbe  heal,  instead 

of  being  stored  and  r.-tored  by  the  passage  walls,  pas 

lid  current 'to  the  r.ther;  "lure  the 
currentfi  instead  of  passing  only  in  one  direction  at  a  tunc, 
paS8  in  opposite  directions  simultaneously ;  and  where  the 
temperature,  insteadof  alternately  rising  and  falling  a-  in 
the  regenerator,  remains  free  from  alternating  changes  at 
any  point.  Such  interceptors  are  more  correctly  called 
interchangers,  exchangers,  or  eeonomiscrs. 

led    in    Stirling's   hot-air    engine, 
ens'  blast  furnace,  Kirk's  refrigerator  with  wire-gauze 
-  ilvay's  refrigerator  with  long  ma--ive 
pi-ton  anil  ey  linder. 

bangers  wen  employed  ten  liquids  in  the  economiser 

of  an  ammonia  absorption  machine  01  a  planl  forproducing 

carbonic  acid ;  and  for  liquid  aud  vapour  in  -tills  or  con- 

,1.,,.,,.       But  for  gases  in  both  currents  only  very  rude 

atten.pi-  at  inti  "1   until  lately  Vein    made   or 

suggested  bv  Siei  I   tidlaw  and   Robertson,  Snlvay,  and 

Windbansen,  as  well  as  in  apparatus  for  using  combustion 

mi  or  to  heat  aii  foi  combnsl 

•    a    practically    complete    interchange 

n-tant  currents  of  gas  in  one  and  the  same 

cycle,  flowing  in  opposite  directions,  one  over  the  other. 

Mil, inatlon  uf  this  with  expat 
the  currents   of  compressed  and  expanded   gas,  constitute 
the  invention   ol  the  self-intensive  system  ol  refrigeration 

i  apparatus  before  you,  ol  which  ll 
i-    shown    diagrammetically   in    Fig.   4,   and    the    actual 
realisation  in  thi  tional  drawing. 

The   tir-t    pnblii  m,   by   a   learned    Society  in 

nid,  of  the  -elf  intensive  process,  illustrated  in  1 
.  .1   in  a  p  ip  the   19th    Decembei 

before   the  Chi  ety,   bj    Professor    Dewar,  the 

-     iety,   and    reported    in   the 
Pro  ■  on  the  nth  of  January 

IS;  a  pap.  i  which,  foi  tin  sake  of  brevity,  may  be 
rred  to  in  what  follows  as  the  paper  of  December  1895. 
ll,.  process  »  is  nn  that  occasion  shown  at  work  both  in  a 
\  and  in  a  fairly  complete  form,  and  the 
author  of  the  papei  had  previously  shown  it  at  the  Royal 
Institution  on  the  2nd  ol  the  same  month  (v.  Times,  3rd 
Decembei  1395).  The  paper  in  question,  however,  does  not 
represent  the  process  by  which  the  author  had  produced 
-uch  striking  results  a-  one  t'.  essential 

novelty,  hut  on  the  contrary  regard-  it  as  a  mere  improve- 
i  i  in  details  of  methods  well  known  before.  The 
opinion-  of  an  authority  who  hold-  bo  distinguished  a  place 
in  the  scientific  world  must  be  n  a  ived  and  i  onsidercd  with 
respect,  and  it  will  not  l>.  thought  that  the  present  author 
can  examine  with  loo  much  care  such   important  op 

f  which  be  considers  himsell   the  original 

inventor,  for  which  he  claims  essenti  ird  which 

he  patented  and  coromunii  «ons  holding  important 

hi  of 
the   process,  and   without  that   any  or. 

-  working  on  similai  lii  i 
t  in  til.-  q 

tains  the   following   (p.   22  ill    contii  > 

working    circuits   of    liqn  used    iu    refrigerating 

aratns  tin-  regenerati  applied  t 

introduced  bj  Siemens  in    1 857,  and  subsequently  emp 
in  the  fret  hinea  ol  Kirk,  Coleman,  Solruy,  1 

and     oth  been    adopted.     Quite     independently. 

Professor    Kemerlingb   Onnes,   of    I  •    '•  ,     has    used    the 
itivs    principle    in    the  'ling 

.,:.   in  l,i-  .  rj  ■•  n  I,  ■      iboi   torj  papei   bj  1  tr.  II. 

h:, in  rlingh  i  braes,  on  thi     •    | 

■  i  .  product  "ii  "t  verj  li  res,"  Vmsti 

\pait.    therefore,     from      important 


mechanical  details,  and  the  conduct  of    the  general  working, 
nothing    new   has    been    added    by   any    investigator   to   I 
principles  involved   in   the   construction   and  use   of  low 
ratus  since  the  year  1  -  ft 
The   statement   here    quoted,   that   in   all    continuously 
working     circuits    of    liquid    gases    used     in     refrigerating 
apparatus  the  regenerative   principle  applied   to   ■ 
introduced  by  Siemens  in  Is.."i7   has  been  adopted,  includes 
the  apparatus  used  at   the  Royal    Institution  for  liquefying 
air,    which    will    he    referred    to    shortly.      It    incli 
thousands  of  ether,  sulphur-dioxide,  ammonia,  an  I  carbonio 
a  id   machines,  made  on  the   De  Ln   Vergne  system,   the 
Linde  system,  the  Ball  system,  and  many  other-,  not  one  of 
which  uses  any  approximation  tnthe  principle  which  Siemens 
Bted.       I  h'-e commercial  machine;  all  have  a  condeii-  i . 
or  water-cooler,  with  the  refrigerant  inside  the  pipes,  and 
water  outside.     That  condenser  corresponds  to  the  wetet- 
■  which  Siemens  prop  iced  to  have,  with  the  refrigerant 
air    inside     the    pipes    and     water    outside.      But 
proposed  to  have  also  an  interchanged  with  the  eompn 
refrigerant    inside    the   pipes,   and    the   sain.-    refrigerant, 

expanded    aud    partially    heated,  outside    them.      This  is   the 

feature   referred   to   as   the  adoption  of  the    regenerative 
priuciple.    and    it  is  entirely  absent  in   any   form   from    the 

i  the  continuously  working  ret 
which,  according  to  the  paper  of  December  l  B95,  all  posa 
it  The  statement  is  also  incorrect  with  regard  to  Kirk, 
Coleman,  Solvny,  and  others;  bnt  it  would  take  too  much 
time  to  show  this  in  detail :  it  will  Suffice  for  the  present  to> 
say  that  none  of  them  obtained  a  temperalnre  below  —  95  < '.. 
whereas  tin-  self-intensive  process,  in  liquefying  air. 
There  remain  the  method-  which  did. 
i ,  cember  1895,  liquefy  air  by  **  continuously  work 

circuits  of  liquid  gases."    i  ii f  these  methods 

used  by  the  author  of  the  paper  of  De 
statement  quoted  above  claims  for  it  tl  the 

erative   principle.    The  other   hi  when  ho 

—"Quite  independently  Professor  Kamerlingh  Onnes, 
of  Leiden,  ha-  used  the  regenerative  principle  in  the 
construction  of  the  cooling  circuits  in  his  cryogenic 
laboratory." 

A  careful  examination  will  show  how  far  either  of  I 
two  methods  contained  the  p  inteasivi  refrif 

tion   by  expansion   with    counter-current  intei  inch 

was  shown   in    December    1 89 a.  and  which  1    as 

using  the  regenerative  principle. 

I  ,r-i  considi  t  the  application  at  the  Royal  Institution  oJ 
the  vapour-jacket,  winch  has  bean  mentioned  in  this 
nection, p. 832 (this Journal t.of  December  l B95.    I. el  Fig. ."/ 
represent    ■      •--el    containing    liquid    ethylene,    nn 
atmospheric  pressure.     It  boils  at  —Inn  t'.,  and  continues 
at  that  temperature  till  all  has  boiled  away.     Vapour  is  all 

the  time  given  olf  at  the  sain n-tant  temperature,  the 

latent   heat  of  vaporisation  passing  from  outside  thr 
the  walls  of  the  vessel.    Let  Fig.  ■<  represent  a  tabs  - 
tainn  freexing  temperature  and  100  atmospbi 

pressure,  which  expands  through  a  small  orifice  at  the  left 
tu  atmospheric  pressure.  The  free  expansion  cans.-  cool- 
ing, and  the  expanded  air  issues  constantly  at  —89   i 

long  as  the  op.  ration  continue-.      Now  enclose  the  apparatus 

of  I'i;:-.  9  and  i  in  outer  envelopes  as  in  4  and  6,  and 
pare  the  results  in  the  two  cases.     In  Fig.  4  the  expanded 
an.  as  it  returns  in  the  outer  passage,  k. .  the 

compressed  air  in    the  inner  tube  to   a    lower  point,  and  SO 

the  expanded  aii  itsell  keeps  reaching  a  lower  tempera 
until,  if  the  interchange  and  die  insnltation  be  good  enough} 
the  temperature  descends  from  —89  to— 191  ,  and  a  portion 

of  the  air  pa--iiiL'  remain-  liquid  at  atmospheric  pressure  n 
the  outer  chamber,     In  Fig.  G  tin-  cold  eihylei 

ling    i'i   the    annular    -pace    over    the     rexsel    of    liquid 

ctln  line,  intercepts  n h  ol  I  be  heal  which  would  othi  i 

have  passed  through  to  the  liquid,  carrying  it   .> 

inn  -dine  the  quantity  of  etn)  lene  t  apoi 
Phil  d  arrangement,  but  the  ethylene,  tho 

boiling  more  slowly,  continues  to  bod  at  exactly   the  - 
temperature,   —loo    t'..  while   the   pre— me  remains 
same.      In   Fig.  4  there  is  self-intensification  of  cooling 
thr.iug  i   162    i.i    in  Fig.  0  there  i-  noni  Iu 

Fig.  4  then  is  a  pressure-drop  of  99  atmot 
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the  contents  of  the  inner  and  outer  tubes  ;  in  Fig.  6  there  is 
no  pressure-drop.  In  Fijr.  4  the  compressed  gas  becomes 
cooled  by  expansion  ;  in  Fig.  6  the  liquid  becomes  no  cooler 
on  conversion  into  vapour;  in  one  sense  it  contains  actually 
more  heat, — the  latent  heat  of  vaporisation.  In  Fig.  4  a 
•continuous  gradation  of  temperature  between  the  cold  end 
at  the  left  and  the  warmer  end  at  the  right  is  established  by 
interchange  :  in  Fig.  6  tho  liquid  is  all  of  the  same  tempera- 
ture :  and  so  is  the  gas,  as  far  as  regeneration  or  interchange 
between  it  and  the  liquid  is  concerned.  In  Fig.  4  all  the 
refrigerant  starts  as  a  gas,  and  finally  part  of  it  becomes 
liquid :  in  Fig.  6  all  the  refrigerant  starts  as  liquid,  and  it 
ends  by  becoming  gas.  In  fact,  Fig.  4  represents  the 
system  of  self-intensive  refrigeration  by  gas-expansion  with 
efficient  counter-current  interchange :  Fig.  6  represents 
heat-interception  by  vapour-jacketting.  Two  processes 
could  not  well  differ  more  widely,  and  though  they  bave 
both  been  called  regenerative, — a  term  to  which  it  has  been 
shown  that  neither  of  them  is  properly  entitled, — it  is  hardly 
likely  that  the  distinguished  experimenters  who  used  the 
vapour  jacket  at  the  Royal  Institution  would,  after  studying 
the  foregoing  analysis,  consider  it  to  be  substantially  the 
same  thing  as  self-intensive  refrigeration  by  expansion  and 
interchange.  The  economy  of  liquid  ethylene  would  be 
obtained  equally  well  by  insulation  with  vacuum,  air  layers, 
or  wool,  as  in  Figs.  7,  8,  and  9,  if  these  arrangements  were 
in  other  waj  s  suitable. 

Next,  let  us  examine  the  action  of  what  1'rofessor  Onnes 
calls  the  regenerator  in  his  air-liquefying  apparatus.  The 
-system,  as  he  describes  it,  is,  with  the  exception  of  details, 
the  same  as  that  described  as  in  use  at  the  Royal  Institu- 
tion. Whether  the  action  claimed  as  regenerative  in  the 
latter  case  is  the  same  as  that  described  by  Professor  Onnes, 
the  public  have  no  means  of  knowing  ;  but  in  tbe  absence  of 
fuller  information  it  must  be  taken  to  be  so,  since  the 
nature  of  the  cycle  in  the  two  systems  is  in  its  main 
features  identical,  and  the  paper  of  December  1895  accepts 
■without  criticism  the  account  given  by  Professor  Onnes  of 
what  constitutes  regeneration. 

The  two  systems  may  be  examined  together  by  means  of 
the  diagram  in  Figs.  1(3,  11,  12.  Water,  circulating  in  10, 
cools  and  condenses  carbonic  acid,  nitrous  oxide,  or 
methyl  chloride  in  the  coil,  under  a  pressure  maintained  by 
the  pump  and  throttle-valve.  This  liquid  refrigerant,  passing 
the  valve,  is  in  1 1  partly  vaporised, and  thereby  cooled  under  a 
lower  pressure  on  its  way  back  to  the  pump,  itself  cooling 
and  condensing  ethylene  vapour  under  pressure  in  tbe  coil 
of  11,  which  ethylene  in  its  turn,  at  a  lower  pressure,  and 
temperatuie  in  12,  cools  and  condenses  compressed  oxygen 
or  air  in  the  right-hand  coil. 

This  is  the  familiar  cascade  method  of  refrigeration, 
initiated  by  l'ictet,  completed  by  Olszewski,  and  applied  on 
a  large  scale  by  Professor  Dewar.  It  may  be  apparently  sim- 
plified towards  the  left  by  using  a  cylinder  of  liquid 
carbonic  acid  to  replace  Fig.  10,  aud  tbe  left-hand  pump  ; 
but  as  the  carbonic  acid  has  to  he  compressed  and  cooled  at 
a  factory,  it  is  necessary  for  the  completeness  of  the  cycle 
to  represent  the  operation  as  in  the  diagram. 

Consider  the  ethylene  which  circulates  between  Figs.  1 1 
and  12.  If  in  Fig.  12  it  is  kept  by  the  pump  and  throtile- 
Talve  at  a  pressure  equal  to  about  1  inch  of  mercury,  its 
temperature  is— 130'  C.  The  vaporisation  of  the  liquid 
ethylene  at  this  temperature  condenses  oxygen  at  the  same 
temperature,  and  however  long  the  operation  is  kept  up, 
the  liquid  ethylene,  at  the  same  pressure,  will  not  become 
a  fraction  of  a  degree  cooler.  There  is  clearly  no  self- 
intensification  here.  As  the  vapour  comes  off  at  the  low 
temperature  of  the  liquid,  1'rofessor  Onnes  takes  advan- 
tage of  its  cold  to  give  a  preliminary  cooling  in  the  upper 
chamber  of  Fig.  12  to  the  compressed  oxygen  coming 
down.  He  does  the  same  with  the  cold  methyl-chloride 
vapour  and  warmer  ethylene  vapour  in  the  upper  chamber 
of  Fig.  11.  It  is  a  good  and  economical  arrangement,  and 
he  calls  the  upper  chamber  a  regenerator.  It  has  been 
shown  above  that  the  process  at  work  here  is  more  properly 
called  interchange  than  regeneration.  Rut  apart  from  the 
proper  use  of  words,  is  the  process  essentially  idenlical 
with  the  self-intensification  of  Fig.  4  'i  Firstly,  then,  in  the 
upper  chamber,  as  in  the  lower,  there   is   no  progressive 


descent  of  temperature.  Whatever  temperature  is  estab- 
lished at  any  point  after  the  start  remains  constant,  under 
constant  conditions  of  pressure  and  circulation,  throughout 
the  process.  There  is  no  self-intensification  at  all.  Other 
points  of  divergence  from  the  process  of  Fig.  4  are  : — the 
ethylene  at  lower  temperature  and  pressure,  after  passing 
the  throttle-valve,  is  not  made  to  return  over  the  pipe  which 
contains  the  ethylene  coming  forward  at  higher  temperature 
and  pressure  :  the  ethylene  all  passes  the  throttle-valve  as 
a  liquid,  and  all  finally  escapes  as  vapour:  the  oxygen 
inside  the  coil  of  12  is  a  different  substance  from  the  ethylene 
outside,  aud  belongs  to  a  different  circulation.  In  details 
therefore,  as  well  as  in  general  result,  the  process  of 
Figs.  10,  11,  12,  is  quite  different  from  the  self-intensifica- 
tion process  of  Fig.  4  ;  and  it  is  uufortunate  that  a  confusion- 
of  namps  which  has  been  gradually  growing  should  have 
made  it  possible  to  call  them  both  regenerative,  while 
neither  of  them  possesses  a  regenerator  in  the  correct  sense 
of  the  word. 

It  is  hoped  that  a  clear  line  has  now  been  drawn  between 
the  method  of  self-intensive  refrigeration  used  in  the 
apparatus  before  you,  and  the  methods  of  low-temperature 
research  known  and  published  before  the  year  1895. 
Corroborations  of  this  view  may  be  found  in  editorials  in 
"The  Engineer"  for  1895,  6th  December,  p.  555,  and 
27th  December,  p.  644,  the  paper  which  on  October  4th.  of 
the  same  year  made  the  first  publication  in  this  country  of 
the  self-intensive  process  ;  and  in  Wiedemann's  "  Anualen 
del  Physik  und  Chemie,"  Part  2,  1896,  p.  332,  in  a  note 
by  Dr.  Linde  to  his  article.  And  Professor  Dewar  himself 
has  since  said  at  a  meeting  of  the  Society  of  Arts  ou  the 
2nd  of  March  1898,  V.  Journal,  11th  March,  p.  382,  in 
referring  to  the  self-intensive  process  as  embodied  in 
Dr.  Linde's  apparatus,  that  "  he  must  confess  that  the 
practicability  of  such  a  mode  of  working  had  never  struck 
liiiu,"  during  his  "fourteen  years'  work"  at  "low 
temperatures." 

An  equally  clear  line  could  be  drawn  between  the  self- 
intensive  method  of  liquefying  air  and  the  methods 
previously  used  for  the  moderate  refrigeration  required  in 
cold  stores  and  similar  commercial  work  ;  but  time  for  this 
examination  is  not  available  this  evening. 

Another  experimenter  has,  however,  lately  come  to  the 
front,  whose  work  it  is  necessary  to  consider,  since  he  has 
recently  liquefied  air  in  large  quantities.  This  is  Mr.  C.  E. 
Tripler,  of  Xew  York.  A  letter  signed  "  Arenel"  appeared 
in  "  Engineering  "  of  the  22nd  of  April  1898,  in  which  the 
writer,  referring  to  the  scheme  described  in  Mr.  Tripler's 
British  Patent.  Xo.  4210,  1893,  says:  "This  is  probably 
one  of  the  besc  examples  describing  absolutely  the  same 
process  and  principle,  as  that  which  Dr.  Ilampson  claims 
as  his  own,  thus  anticipating  Dr.  Ilampson  by  at  least  12 
months." 

Now  it  will  appear  from  a  glance  at  Fig.  4,  and  at  the 
double-size  sectional  drawing,  that  an  essential  part  of  the 
process  and  principle  of  the  seif-inteusive  method  is  to  have 
the  compressed-air  pipe  surrounded  right  up  to  the  expan- 
sion-point by  the  return  stream  of  expanded  air.  The 
drawing  with  Mr.  Tripler's  patent,  Sheet  II.,  Fig.  1,  shows 
that  this  is  not  the  case  in  his  scheme,  wherein  the  com- 
pressed air  pipe,  through  Xos.  19,20,21,22,  just  in  the 
coldest  part,  and  where  it  is  most  necessary  to  expose  it  to 
the  lowest  temperature  of  the  newly  expanded  air.  is  not 
exposed  at  all  to  the  expanded  air,  which  is  not  made,  as 
in  the  self-intensive  process,  to  return  directly  over  the  pipes 
of  compressed  air. 

Secondly,  Mr.  Tripler's  scheme  has  two  condensers,  but 
no  interchanges  If,  however,  the  condenser,  Xo.  6,  be 
regarded  as  intended  for  an  interchanger,  then  the  expanded 
gas  enters  at  the  wrong  end  to  allow  it  to  act  as  such.  In 
an  interchanger  the  compressed  warm  gas  and  the  expanded 
cold  gas  enter  at  opposite  ends,  and  there  is  a  continuous 
gradation  of  temperatures  between  these  opposite  ends; 
while  in  Mr.  Tripler's  No.  6  the  warmer  compressed  gas 
and  the  colder  expanded  gas  both  enter  at  the  lop,  and  the 
temperatures  are  approximately  the  same  all  through  the 
chamber. 

Thirdly,  in  Mr.  Tripler's  condenser,  Xo.  6,  the  source  of 
cold  is   the  vaporisation   of  a  substance  at  a  certain  rate 
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from  the  state  of  li«iui<l  at  a  certain  temperature,  ami  the    j 

•e  of  heat  is  the  condensation  of  the  -ami-  substance, 
at  ihe  'ame  rate  to  the  State  of  liquid  at  the  same  tero- 
peratnre.  It  i-  obvious  that  the  heating  and  cooling  "'ill 
exactly  neutralise  each  other  if  the  expanded  gas  leaves 
at  the  same  temperature  a*  the  compressed  gas  enter-. 
Hut  this  cannot  be.     For,  in  the  case  apparatus    I 


odensc  air  in  the  roil  of  eondensei    18,  a<  stmo- 
pr.  srore,  and,    thi  n  fore,    al    a    1,  mpi  ral         ol 
191    1  .,  the  1  ipandi  d  rel  ;,  taken 

op  it-   latent   heal   ol    vaporisation,  can    onli    cool   and 
lai    the  air  in  this  coil  by  taking  up  specific  heat  1 
thai  is  to  say,  it  iiiusl  enter  tl  r  18  at  some  lower 

temperature,  tat    -800    t   .  and   must,  therefore,  leave 
condenser  6  at  the  same  temperature.     Having  beei 
while  coolinf                  osing  ail   in  the  co3  i 
-  101    c ,  if  it  «,nt  straight   bach  bo 
it  would  thus  be  returning  el  a  higher  •■  than  it 

had  left  it.  Hut  it  baa  lo  pas-  on  it-  iray  through  the 
pump  ic  Suppoai  mpressed  t,.  i i \ ". -  atmospheres 
from  oni  then  its  temperature  will  be  raised  live. 
Hon  from  -  191  <  .  to  about  -  ISO  <  .  :  that  .-.  it  will 
r.tuni  t..  oondenser  6  abool  50  I  hottei  than  it  had  left 
II"  i nnt  oi  beatreprei -.1  bj  this  difference  ol  tem- 
perature, together  with  thai  wlui  through  the 
ion,  being  in  exoeuof  what  can  be  neutralised  by 

the  cold  developed   in  condenser  6,  the  t'  mp.-rai-.ir.    in   that 

condenser  will  constantly  ri*.  L  in  otht  t  words  the  apparatus 

is  a   heating   machine,  not   a    refrigerator,     N'.,r  can    this 


difficulty  be  overcome  by  supposing   that  a  cooler  in   con- 
nection   with    the  pump  It',  ha-    been    inadvertently  omitted 
from   the  drawing.      For,    in    the   first    place,    it    has   been 
already    shown    that,    even    without    passing    through     the 
pump,  the  refrigerant  would  return  to  condenser  C  warmer 
than   it   had   left ;    and  in   the   next   place,  the  set 
Mr.   Tripler's  design   places  the   pump   where   no   c 
agent   could  be   used   in   connection    with    it.       The    pump 
receives   the  refrigerant  at  a  temperature  at   .ea-t  as  low  as 
—  191     0.,    and    delivers   it    perhaps    at    -  150     ( '.      It    is 
plain   that   neither  water  nor  any  other  available  cooling 
agent  could  be  need  to  bring  down  the  temperatun 
from    —  150     to    —  200  ■.    and   if  the   pump  prod  ■ 

higher  pressure,  and,  therefore,  a  higher  temperature,  that 

would  mean  more  heat  supplied  to  Condenser  6. 

Fourthly.  Mr.  Tripler  himself,  if  we  may  accept  his  own 
account  of  his  apparatus,  does  not  expect  it  to  act  as  ;> 
self-intensive  refrigerator.  On  page  •_'  of  his  patent,  at 
line  21,  be  t!  -  the  way  to  begin  the  operatimi  : — 

"Liquid  is  allowed  to  expand  through  the  ralve  '-'  into  the 
expansion  cylinder  or  chamber  i;."  This  liquid  is  the 
refrigerant  which  performs  the  cooling  cycle,  and  the 
patent  explains  utter,  that  it  i-  able  to  condense  at  atmo- 
spherie  pressure,  in  the  coil  of  condenser  13,  "ai'\ 
passed  (here  through,  boiling  at  a  higher  temperature  than 
the  circulating  gas."     The  only  refrigerant  that  he  mentions 

in  his  patent  is  carbonic  acid,  and  this  gas,  if  the  whole 

scheme    were    not    founded    on   a  fallacy,  could,  in    . 
ance   with  his  idea-,  l»-  used   to  condense  at  atmospheric 
pressure   ammonia,  methyl  chloride,  or  sulphur   dioxide, 
but  not  nitrous  oxide  or  ethyl,  ne,  much  '■  n  or  air. 

To  coudt  use  air  with  hi-  apparatus  at  atmospheric  pressure, 
it  would  be  necessary,  on  Mr.  Tripler's  own  authority,  to 
begin  bj  pouring  into  the  apparatus  liquid  argon,  nil 
hydrogen,  ot  helium.  It  i-  probably  not  necessary  to  cay 
more  l>y  ua\  of  demonstrating  that  this  method  i-  not  ,iuite 
"absolutely  the  same  process  and  principle"  as  the  self- 
intensive  method  of  refrigeration.  To  this  examination  of 
Mr.  Triplet'- patent  of  1893  it  may  be  added  that  bis  pro- 
duction of  large  quantities  of  liquid  air  has  not 
announced  until  two  year-  after  tin  self-intei  - 
used  in  German]  and  England  had  been  published  and  fully 
illustrated ;  that  his  apparatus  appears  from  the  description,, 
V.  Scientific  American,  2nd  April  1898,  to  follow  more  elo-ely 
the  method  used  in  England,  having  only  two  pressures;  and 
that  it  produces  almost  exactly  the  same  quantity  ol  liquid 
per  horse-power  houi  It  would  not  have  been  surprising 
if  it   had  produced   more,   since  it   has  thirteen   times  the 

power,  and  thei -dynamic  machines  generally,  including 

commercial  refrigerators,  are  much  more  efficient  on  a  large 
than  on  i  -mall  -cale. 

Iii  another  Amei  can  paper.  "The  Electrical  Engi 
for  14th  April  1898,  there  i-  another  account  of  Mr.  Tripler's 
■  is,  in  which  it  i-  stated  that  the  expanded  ga-  is 
returned  over  the  compressed  gas  merely  as  an  insulatioB 
again-t  external  h.at.  and  that  this  arrangement  has  nothing 
t,i  do  with  the  production  of  the  cold,  which  i-  obtain,.!  by 
expan-ion  through  a  -peeial  valve  of  peculiar  construction 
not  mad,  public,  It  i-  curious  that,  in  spite  ol  this,  his 
on  i-  said  lo  depend  upon  the  prooess  described  in 

bis  old  patent-,  including  the  one  we   have  exami I.  in 

which  there  is,  from  beginning  to  end,  no  mention  o(  I 
-peeial  valve.       It   is  curious,  too.  that  a  pro  bed  (11 

depending  cntirel]  "n  a  -peeial  form  of  valve,  and  as 
making  no  u-e  of  interchange,  should  be  said  to  ba  identical 
with    the    -e!i  -    in  which    the    uilerebanger 

i-  all-important,  while  the  form  of  valve  has  do  thernn> 
dynamic  importance  w  hat,  \ .  r, 

Another  American  paper,  the  "Bngini  .-.,-,',.» 

Nth  April   1898,  gives  a  sectional  diagram  ol  Mr.  Tripler's 
inter,  hanger.  « Inch  fully  corroborates  the  opinion  ex] 
above,    that    it   i-   a   reproduction  of  the   present    author's 
apparatus  on  ■  larger  scale,  with  such  trifling  differences  of 
shape  and  material  as  the  Urge  -cale  make-  practicable. 

In  conclusion,  as  n  matter  of  interest  in  the  historical 
aspect  .d  the  Invention,  it  may  be  mentioned  thai  drawing! 
exi-t.  dating  back  to  nearly  two  years  before  the  *  rst 
publication  of  the  process,  shown  at  the  time  in  confidence 
to    ...nip.  tent   witnesses  of  their    authenticity,    ami   elearly 
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embodying  all  the  parts  of  the  apparatus  described  above. 
Two  of  the  drawings  are  reproduced  in  Figs.  2,  3,  4,  5 
of  Sheet  II.,  as  shown  before  the  end  of  1S94  to  the  writer 
of  the  recent  letters  in  "Engineering,"  already  referred  to 
(see  my  letters  to  that  paper  for  April  15  and  29,  and  May  6, 
1898).  Fig.  5  is  the  simplest  possible  representation  of  the 
process  in  an  analytical  diagram,  and  corresponds  to  Fig.  4 
in  Sheet  I.,  but  in  the  former  are  shown  also  the  pump,  the 
water-cooler  in  the  form  of  a  loop  to  the  right,  and  the 
supplementary  air-supply.  Figs.  2,  3,  4  are  a  provisional 
diagram  submitted  as  a  basis  for  consideration  of  the 
available  power  and  appliances.  Both  the  analytical 
diagram  and  the  plan  diagram  display  the  combination  of 
all  the  characteristic  features  of  the  self-intensive  process 
shown  to  the  meeting  :  the  long  tube  of  compressed  gas, 
the  cooling  by  expansion  through  a  throttle-valve,  and  the 
direct  return  of  all  the  expanded  gas  over  the  compressed 
gas,  with  careful  provision  for  good  interchange  of 
temperatures. 

Discission. 

The  Chairman',  in  inviting  discussion — observed  that 
although  a  very  short  time  ago  the  production  of  tem- 
peratures, such  as  were  involved  in  the  author's  process, 
would  have  been  regarded  as  of  little  or  ru  practical 
importance,  they  were  already  employed  on  the  continent 
for  the  preparation  of  narcotics,  and  were  about  to  be 
utilised  in  the  production  of  chlorine  by  the  Deacon- 
Hurler  process.  For  this  reason  he  had  been  anxious  to 
bring  before  the  society  an  invention  made  by  an  English- 
man, who  claimed  that  his  apparatus  was  superior  to  and 
his  patent  of  an  earlier  date  than  Louie's.  He  hoped  that 
in  discussing  it  all  feelings  of  a  personal  character  might 
be  excluded,  and  that  they  would  deal  with  it  from  its 
purely  scientific  and  utilitarian  standpoint.  (Some  personal 
points  had  been  introduced  during  the  reading  of  the  paper 
that  were  not  contained  in  the  printed  proof.) 

Prof.  James  Dewak  said  that  perhaps  it  would  be  fitting 
that  he  should  at  once  make  some  remarks  on  the  paper. 
He  bad  listened  to  it  with  great  interest,  and  agreed  with 
the  chairman  that  it  was  desirable  in  discussing  it  that 
all  feelings  of  a  personal  nature  should  be  as  far  as  possible 
excluded.  He  desired  to  express  his  deep  regret  that 
Dr.  Hampson  had  not  applied  to  him  instead  of  to  his 
assistant  for  permission  to  see  the  apparatus  employed  at 
the  Koyal  Institution.  Had  he  done  so,  he  (Professor 
Dewar)  would  have  at  once  made  it  clear  to  him  why  he 
must  refuse  that  permission,  as  he  had  already  refused  it  to 
many  gentlemen  of  distinction  interested  in  the  subject,  not 
from  any  unwillingness  to  lay  his  plans  or  discoveries  before 
them,  but  to  prevent  misconceptions  which  were  certain  to 
arise  from  such  conferences.  For  the  same  reason  he  had 
himself  refused  to  inspect  documents  and  plans  which 
M.  Pietet  had  voluntarily  brought  to  him.  He  could  only 
add  his  assurance  that  he  had  not  received  or  utilised  in  his 
work  on  this  subject  any  communications  or  knowledge 
derived  directly  or  indirectly  from  Dr.  Hampson.  With 
regard  to  the  subject  before  the  meetiug,  he  was  not  in  ■ 
terested  in  any  particular  form  of  apparatus  for  producing 
low  temperatures.  His  one  object  was  to  apply  those  tem- 
peratures to  research  in  electricity,  magnetism,  and  other 
departments  of  science.  That  being  so,  he  would  discuss 
the  matter  from  a  purely  general  standpoint,  and,  he  hoped, 
in  a  spirit  perfectly  just  to  all  concerned.  In  the  first 
place,  Dr.  Hampson  was  incorrect  in  associating  any  other 
names  with  his  own  (Professor  Dewar's)  as  users  of  the 
interceptor  which  he  had  described  with  reference  to  liquid 
ethylene.  That  was  one  of  the  earliest  additions  made  by 
himself  to  the  work  of  W'roblewski  and  Olszewski  in  1883, 
and  was  novel  at  the  time — long  before  vacuum  vessels  had 
been  applied  to  that  purpose,  though  they  had  been  used 
for  an  entirely  different  object.  It  would,  therefore,  be 
absurd  to  imagine  that,  when  he  described  in  his  paper  of 
December  1895  an  interceptor  of  the  vapour  coming  from 
a  liquid,  he  was  dealing  with  anything  but  the  known  fact 
that  one  could  utilise  the  cold  produced  by  the  expansion 
of  a  gas  by  passing  it  back  again  over  what  he  called  a 
regenerator,  and  in  that  way  produce  more  economical 
results.     So  far  as  Dr.  Siemens's  work  was  concerned,  his 


views  were  clearly  set  forth  by  himself  in  a  discussion  on 
Coleman's  paper  on  "Air  Refrigerating  Machinery  and  its 
Applications,"  read  before  the  Institution  of  Civil  En- 
gineers, 14th  February  1882.  Mr.  Coleman  said  in  that, 
paper :  "  Any  machiue  which  is  worked  through  the 
medium  of  a  readily  condensable  vapour,  such  as  ammonia, 
ether,  methylic  ether,  or  sulphurous  acid,  has  its  action 
limited  by  the  boiling  point  of  the  volatile  liquid  ;  it  is 
therefore  impossible  with  such  machines  to  get  so  lar^e 
a  range  of  cooling  in  one  operation  as  can  be  accom- 
plished by  air.  The  low  temperatures  which  Pietet  required 
for  the  liquefaction  of  oxygen  and  hydrogen  were  obtained 
in  stages,  first  by  the  ebullition  of  liquid  sulphurous  anhy- 
dride in  vacuo,  producing  sufficient  cold  to  liquefy  carbonic 
acid  gas  at  a  pressure  of  four  atmospheres,  and  then  in 
taking  advantage  of  the  still  greater  cold  produced  by  the 
ebullition  of  the  liquid  carbonic  acid  gas  in  vacuo.  There 
is,  however,  no  reason  to  suppose  that  the  same  or  much 
lower  temperatures  could  not  be  obtained  by  the  compression 
and  expansion  of  air  in  a  single  operation."  In  the  dis- 
cussion that  followed  Dr.  Siemens  described  what  he  meant 
by  his  interchanger.  His  attention  had  been  called  to  the 
subject  by  having  to  make  a  report  on  the  first  air-cooling 
machine  of  American  origin,  pateuted  by  l>r.  Gorrie. 
Dr.  Siemens  said: — "The  author  had.  perhaps,  hardly 
given  him  credit  for  the  labour  which  he  had  spent  on  the 
subject.  He  not  only  devised  the  temperature  interchangers, 
which  was  the  most  essential  feature  in  the  whole  process, 
and  without  which  no  efficient  results  could  ,be  obtained, 
but  he  had  fully  recognised  the  antagonistic  effect  of  aqueous 
vapour  in  the  air  dealt  with.  The  loss  of  effect  "by 
throttled  passages"  he  had  given  at  10.08  ill'.  That 
required  some  explanation.  Dr.  Gorrie  evidently  wished  to 
avail  himself  of  the  expansive  force  of  the  compressed  and 
cooled  gases  before  they  were  discharged  again  ;  but  he  did 
not  coneeive  that  the  whole  effect  of  the  machine  depended 
upon  the  heat  (utilised  negatively)  in  that  final  expansion  ; 
and  in  order  to  be  sure,  as  he  thought,  doling  out  as  it  were 
the  compressed  air  to  the  expanding  cylinder,  he  introduced 
a  throttle-valve  into  the  compressed  and  cooled  air:  and 
instructions  were  given  to  wire-draw  that  valve  as  much  as 
possible  on  the  supposition  that  after  all  the  safe  plan  of 
gaining  refrigeration  would  be  to  expand  air  through  the 
throttle- valve,  that  was,  through  a  contracted  orifice.  Dr. 
Siemens  showed  that  contraction  was  the  worst  thing  that 
could  happen,  that  by  merely  expanding  air  without 
exacting  work  from  it,  no  depression  of  temperature  would 
ensue."  Further  on  he  said,  "  That  loss  in  some  of  the 
earlier  attempts  was  fully  equal  to  the  whole  useful  effects 
that  could  be  expected.  But  the  greatest  loss  of  ail  was 
incurred  in  allowing  the  cold  air  to  leave  the  apparatus 
at  the  minimum  temperature.  He  suggested  that  a  current 
exchanger  should  be  supplied  ;  that  the  cold  air  after  it  had 
done  its  negative  work,  so  to  speak,  should  pass  up  through 
spaces  surrounding  a  number  of  vertical  tubes,  and  that  the 
cold  compressed  air  should,  pass  through  the  tubes  themselves 
in  the  opposite  direction  and  exchange  temperatures." 
That  paper,  then,  represented  the  state  of  knowledge  on  the 
subject  in  1882.  In  18S5  Coleman  returned  to  the  subject 
after  Wroblewski  and  Olszewski  had  succeeded  in  producing 
liquid  air,  and  in  a  Friday  evening  discourse  at  the  Koyal 
Institution  said,  "  These  machines,  in  an  ordinary  war, 
supply  streams  of  atmospheric  air  cooled  to  about  80 
degrees  below  zero  F.  [—  63  degrees  C]  ;  but,  by  certain, 
modifications,  they  can  be  adjusted  to  deliver  the  air  cooled 
much  lower,  and,  in  point  of  fact,  to  as  low  temperatures  as 
have  yet  been  produced  in  physical  researches."  In  the 
same  year,  18S5,  came  Mr.  Solvay's  work  on  this  subject  : 
and  before  referring  to  that  he  thought  it  only  right  to  say- 
that  Mr.  Solvay,  as  a  very  old  friend  of  his,  had  enjoyed 
his  confidence,  and  been  privately  shown  his  work  and 
apparatus  connected  with  this  subject  for  many  years. 
During  the  whole  of  that  time  Mr.  So] ray  had  never 
suggested  to  him  that  he  himself  had  made  any  researches 
in  the  subject  until  his  communication  appeared  in  the 
Comptes  Kendus  in  1895;  nor  had  he  mentioned  that  he 
had  taken  a  patent  for  producing  low  temperatures  some 
years  before.  He  (Professor  Dewar)  was  entirely  ignorant 
of  Dr.  Solvay's  work  on  this  subject  down  to  1895.  It 
appeared,  however,  that  on  6th  November  1885   Solvay  had 
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filed  a  patent  for  "a  new  »r  improved  ap]  and 

process  for  producing,  applying,  and  keeping   up  extreme 

peratores,"  and  his  claims  in  that  patent  included  one 
fur  1 1 1 >  —  v. -iv  regenerative  principle  referred  to  by 
Dr.  Hump-on.  Solvay  claimed  that  his  apparatus  was 
applicable  not  only  for  producing  extremely  low 
tempi  extremely  high  ones.     In  the  formei 

k  claimed  to  effect  his  object  as  follows:  "I  produce  low 
temperatures  by  making  a  series  of  successive  expansions 
of  gas  by  mechanical  power,  and  by  forcing  the  cold 
from  each  expansion,  ami  itself  pervading  the 
expanded  .  titrate  itself  on  leaving  the  apparatus, 

upmi  a  spi  as  recuperator,  such  cold  b 

equently  continue!  also  systematically  and  in  J"  op- 
posite   directioi     by   the    incoming   gas   intended   for   the 
In   the  same  paU  at    Dr.  Solvay 
nude  thi  ■■  I  itemenl :  "  I  emplo]  thi  cold  produced 

in  thi-  (•-;  partment  for  all  known  processes,  but 

particularly  to  liquefy  any  gas  whatsoever  and  more  especially 
atmospheric  air,"  and  he  then  proceeded  to  explain  that 
"  the  process  described  and  the  results  obtained  differ  from 
the  usual  modi  of  compression  and  expansion,  from  the  form 
or  kind  of  compressions  and  expansion  apparatuses  in  use  ; 

from  thi  foi i  kind  of  recuperating  linings  in  use  which 

ma]  be  simple  tubes  or  metallic  wire  gai  ■  employed 

on  or  iii   the  cold  producing  pump,  the   hitter  being  thus 
.id  of  a  sheath  or  an  appendix  to  the  piston."     It  was 
clear  from  this  |   used  what   Siemens  hail  used 

before  him,  viz.,  the  current  outside  the  tube  for  cooling 
the  current  inside  the  tube.  Be  was  evidently  under  the 
impression  that  he  had  made  this  great  di-  erj  and  did 
not  know  of  Dr.  Siemeu'a  patent,  which,  in  fact,  was  never 

ipleted.  In  his  patent  Solvay  claimed  "  the  application 
of  tlie  ab  iple,  whatevei    might   be   the   kind   of 

apparatus  employed,  as  also  the  materials  iposingthe 

same  and  the  nature  of  the  pa-  employed  for  all  purposes, 
•ami  specially  for  the  fusion  of  metals  and  of  minerals  for 
producing  gompositions,  or  effecting  combinations 

between  substances  of  difficult  fusibility  for  the  cooling  or 
liquefaction  ol  like."     It  was  clear,  then,  thai 

tin-  principle  ol  ipparato    was  1  no\i  n  in  1 885  i  but,  is 

lie  hail  said,  in  •  to  Dr.  Linde's   patent,  though  one 

could  patents  particular  spparatu  arming  the  >' 

one  could  Dot  patent  the  principle  involved.  The  next  point 
I.  h.i.i  to  touch  upon  was  to  clear  up  a  misapprehension 
which  Dr.  Elampson  bail  conveyed  bj  one  ol  his  quota- 
tions thai  1"  (Prof  Dewar)  had  expressed  his  opinion  on 
thi-  subject  at  one  time  in  a  contradictor]  sense  t . .  that 
which  he  had  expressed  al  another.  In  reference  t<>  his 
paper  "I    '  995  he  was  in  ■  peculiarly  happy   position  of 

being  attacked  b]  ill  three  ol  tl thet  inventors conci 

first,  I > r.   8  Ivaj    ha  his   experiments,  prii 

saiil   substantially  in  the  Comptes   Rendus,  "  Wbal  I  saw 

there  was  Inv   i  li  v.-Iit  11  i.i  ;    it'    [  had  "lll\    Used   vadium   v.--e1- 

I  -in. ul. I  |  the  whole  thing   in  1885."     Then  they 

bail  the  critique  of  Dr.  Liode  who  said,  "  This  is  exactly  my 
invention,"  an- 1  now  1  'r.  I  lamp-on  was  taking  the  same  Line, 
lie  desired  lo  frank   in  the  matter  and  do  all 

in  hi- p..".  i  to  clear  il  up.  Hi-  paper  in  1895  referred  to 
i  distinct  from  this  snbjcct.     It  did 

not  concern  the  devising  of  another  iurm  of  liquid  air 
ma.  inn.-.  I'm  "Inch  he  had  already  a  thoroughly  satisfactory 

trains,  but   to  sm xperiments   which    he  was   then 

conducting  will  b  view  t.»  determining  the  conditions  which 
he  would   bavi    to  deal   within  obtaining  liquid  hydi 
i:  then  ■  i prei  ->  5  that  he  w  as  u 

tin-  Lindi  be  had  said  disl  inctl]  ,ai  itcd  it 

now,  thai  in  bis  judgment  I  ghly 

will  I  .  both  with  regard  to  the  yieli 

taincil  and  the  method  of  obtaining  it.  In  the  paper  he  said  : 
■•  t  ..I.  man    |  anted    out  I  lhal  his    nir  machine 

cniil.l  l.e  deliver  air  si  as  Ion  a  temperature  as 

had  yel   '   -  ct-d  in  physical   research.     Both  Solvay 

Linde  ha. I  t  i   .n  patent*  lot    the  product! t  liquid 

nir  by  the  application  ol   cold  regeneration,  but   the  latter 

the  ere. lit   ol  h.lvilie.  SI1CCC    de.l   ill    Constructing  .ill 

trial  apparatus  die  plans  of  tvhioh  an  not  yet  published), 

that  is,   lowered  in   temperature  to  -  HO',  i  ritical 

point  "f  air    in  about   15  hours,  and  from  which  liquid  air 

it  lining  Tn  p.  i  c.  ni.  oxygen  i-  collei  t.  .1  after  that  time." 


Obviously  had  he  known  of  Dr.  Hampson'e  method  at  the 
time  he  would  have  referred  to  it  also.  In  the  discussion 
which  followed   he  had  p  .iuted  nut  that  "such  a  pro 

.-aim  it    replace    the    ll-.-    ..!'    '  Cooling    agents,1    when     COll- 

siderable  quantities  of  liquid  air  haw  to  be  produced  in 
a  -hurt  period  of  time  as  in  ordinary  laboratory  work.  It 
i-  a  mistake  to  attribute  to  Linde  the  idea  of  using  the 
'cumulative  withdrawal  of  heat,  for  the  first  time  in  bis 
apparatus  :  but  he  has  succeeded  in  making  a  workable 
industrial  machine,  and  that  i-  a  very  important  Btep."  I.i 
the  -aiiie  paper,  speaking  of  his  own  experiments,  he  had 
said,  "  The  efficiency  i-  -mall,  not  exceeding  the  lique- 
faction of  2  to  j  per  cent,  of  the  air  passing,  but  it  i-  a 
quick  method  of  reaching  low  temperatures,  and  easy  to  use 
for  cooling  tubes  and  collecting  a  tew  hundred  C.C  of  liquid 
air,  e-pceially  if  the  compressed  air  is  delivered  at  the 
temperature  of  — 7'J  before  expansion."  lb-  ha. I  practically 
.!.  .1  th.  -am  •  statement  at  the  Society  of  Arts  meeting 
on  llth  March  1898,  at  which  l>r.  1'.  Linde  was  present, 
when,  in  proposing  a  vote  of  thanks  lo  Pi  f.  Ewing  he 
-aid.  ■■  There  are  man]  points  connected  with  thi-  work  of 
Ui.  Linde's  on  which  1  might  enlarge  if  time  permitted. 
The  mechanical  ingenuity  and  knowledge  of  thermodynaBnics 
which  Dr.  Linde  has  displayed  i-  worth]  of  all  praise. 
After  some  H  year-'  work  1  ought  to  know  something 
about  low  temperatures,  but  I  must  oonfess  that  the 
practicability  of  sui  h  a  mode  of  working  has  never  .-truck 
me."  lb-  claimed  that  his  own  results  under  the  best 
umstances  gave  aii  efficiency  of  from  2  to  .0  per  cent., 
which  he  considered  a  very  small  efficiency.  It  tinned  out 
that  by  working  with  a  larger  apparatus  Linde  obtained 
exactlj  5  pei  .ent..  \i/.,  'J  litre  per  :i  H. P.  hour.  The 
yield  of  Dr.  Linde's  apparatus  was  therefore  do  greater 
than  that  obtained  by  himself  in  1885.  He  had  said  at  that 
tin.-   that   he  did  not   consider    such    resn  iently 

efficient,  and  he  s'.ill  adhered  to  that  opinion  when  he 
compared  their  results  with  those  he  produced  b]  the 
Royal  Institution  installation.     However  that  might  be.  it 

did  not  affect  hi-  vieu  that  the    principle  of    regeneration  a- 

applied  to  the  production  of  .old  was  well-known  at  that 
time.  What  those  gentlemen  had  since  done  was  to  con- 
Btrucl  an  apparatus— for  which  thej  deserved  credit 
getting  practical  results  b]  thai  method  of  working. 
Dr.  llainp-on  had  referred  to  the  paper  of  Dr.  I  Inoes.  He 
regarded  Dr.  Gnnes  a-  a  fair  critic,  and  h ■■  had  said: 
••  In  previous  construction!  of  ni)  boiling  glass,  I  had  to 
supply  coils  of  greater  coolit  ■•  thi 

Sowing  away  for  the  sake  of  making  a  liquid  jet  with  gas 
cooled  to  little  below    the   critical   temperature    or    even   to 

temperatures  In  thi  neighbourhood  of  the  critical  it 
proved  more  effective  for  the  construction  of  the  permanent 
liquid  oxygen  hath  to  reckon  upon  the  oxygen  being 
intensely  cooled  before  it  i-  transported  to  the  boding  glass. 

spiral  "a-  therefore  shortened   t Ij  such  length  as 

seemed  necessar]  t<  catch  the  liquid  blown  away,  and  lo 
utilise  the  evaporation  of  this  liquid  i<>  cool  the  adducing 
enil.     Dewar,  on  the  contrary,  bs  I  bj 

the  less  economical  employment  of  gas,  and  armed  with  bis 

vacuum  vessel  that  leaves  the  returning  gas  wholly 
disposable  10  cool  the  coining  gas,  has  direoted  liis  attention 
exclusively  to  the  lowering  ol  the  temperature."  It  was 
clear  from  thi-  quotation  that  Dr.  Onnes  «.'-  aware  ol  the 
principle  Involved  in  this  method  ,.t  working,  and  if  he  had 
been  using  ethylene  hi-  words  described  exactl]  what  would 
happen.  Dr  llanip-on,  however,  ml  not  satisfied  with  the 
use  oi  the  term  int.  rchanger,  hut  claimed  the  words 
[  -ill  intensification.  llo  would  point  out, 
howl  ver,  that  the  title  of  his  own  invention  was  "  impr 
m.  in-  relating  to  the  refrigeration  Th  .t   was  to 

say,  he  did  ii. .1  claim  t..  originate  this  method,  but  only  to 
improve  it.  That  being  so,  hi-  provisional  specification 
n. nil-ally  contained  no  description  ..i  anj  method  of 
working,  bin  only  the  following  Buccincl  statement  :  "  With 
thi-  object  ah  tin  expanded  gas  surrounds  the  pip.  or  |  Ipes 
[impressed  gas  through  all  their  length  from  the  pi 
Knansion  to  the  point  of  normal  temperature,  and  this 
length  of  pipe  is  sufficient  to  allow  of  the  I  ,  issible 

interchange  of  tempi  tween  the  compn 1   and 

expanded  c.i-."      from  the  statement  contaiued  in  his 
plete  specification  it  was  to  he  inferred  thai  lie-  Patent  <  >lfice 


May  31, 1S98.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


419 


declined  to  allow  the  title  first  given  to  the  provisional  speci- 
fication unless  with  it    Dr.    Hampson  supplied  a  description 
of  the  specific  apparatus  which  he  claimed  to  have  invented. 
The  object  of  Solvay  was  to  cool  nothing  but  the  air,  and 
that  he  effected  by  putting;  his  interchanger  in  the  cylinder    j 
itself.     When,  therefore,  he   (Prof.  Dewar)  was  told  that 
his  regenerative   interchange  of   temperature   was    a  false 
application  of  the   principle,   he   could  at  least  reply  that 
lie  had  committed  the  mistake  in  good  company,  viz  ,  with 
Dr.  Hampsou  himself,  who,  in   his  complete   specification, 
said  :  "  1  am  well  aware  that  the  principle  of  regeheratively 
interchanging  temperatures   between  currents  of  gases  has 
long  been  familiar  in   multitudes  of  devices   for  evaporating 
ami  condensing,  heating  aud  cooling,  but   never  before  has 
refrigerating  apparatus   been  designed  with  a  view  to  the 
transfer  (unavoidable    leakage  excepted)  of  all   the  cold  of 
the  expanded  gas   to  the   compressed  gas  which  is   going  to 
be  expanded.     On  the  contrary,  where  heretofore  the  cold 
expanded  ga-   has  been  employed  at  all  to   cool    the  com- 
pressed gas,  it  has  been  in  conjunction  with  the  use  also  of 
lb,-    cold    expanded    gas    to    cool    objects    external    to    the 
apparatus."      He  must   confess   himself   a   little    surprise  I 
at  Dr.  llarapson's  reference   to   the  use  of  vacuum  vessels. 
and  could  not  but  consider  that  reference  a  little  unkind, 
even    a    little    ungenerous.      One    did    not    get    so    much 
credit    in    these    days   for  the   little  one   could  do  towards 
the       science       of  "    our      time       that     a     fellow    worker 
should  be  willing   to   deprive   him  of    it  on   mere    hearsay 
evidence.     Dr.  Hampsou  had  no  ground,  other  than  hearsay 
evidence,  for  stating  that  Cailletet  was  the  first  to  use  those 
vacuum  vessels.     (  'ailletet  himself  had  never  put   forth  or 
accentuated  any  such  proposition  when  discussing  Solvay's 
paper   hefore    the    Academy.      He    had   himself  requested 
Solvay  to   ask   Cailletet  whether   he   had  described    the  use 
of  such  vessels   for  obtaining  low  temperatures,  and  if  so, 
in  what  paper,  and  the  result  was   an   admission    that  there 
was  no  publication   of  any  kind  whatever.     Then  he   had 
referred  to  I'rof.  ( tones,  and  he   also  knew  nothing  about 
these  vessels  being  used  by  Cailletet,  or  any  other  scientist. 
It  had  been   stated  that   they  had  been   seen  in   connection 
with  researches  on    marsh  gas,  but  so  far  he  had  not  been 
able  to  discover  anything   about  those   researches.     On  the 
other  hand,  I'rof.  Onnee  had  himself  said  :  "  In   the   same 
degree  as   it   becomes   of  more   importance   to   effectuate 
adiabatic  processes  at  very  low  temperatures,  the  importance 
of  the  vacuum  vessels  of  Dewar  will   increase.     It  seems  to 
me  that  they  are  the  most  important   additions  since  188:1 
to  the  appliances  for  low  temperature   research."     He  was 
perfectly  satisfied  with  that  statement,  and  it  reconciled  him 
to  the  fact  that   others   who  were  quite  willing  to   use  his 
vessels,  and.  indeed,  could  not  get  on  without   them,  gave 
him  no  credit    whatever  for    introducing   them.      He   was 
a    little    surprised    at    the   ingenious   incumbrance    which 
Dr.    Hampson    had    added    to    his    vacuum   vessels.      It 
certainly   struck   him   as   incongruous  to  cover  a  vacuum 
vessel  with  several  concentric  vessels  of  glass,  and  he  would 
like  to  hear  from  the  author  what  improvement  he  expected 
to  derive  from  such  an  addition.     If  the  vacuum  vessel  was 
good  the  heat   transference  was  practically  limited   to  5  per 
nut.  of  what  it  would  have  been  without   them,   and  he 
failed  to  see  what  benefit  could   result   from  covering  it  on 
the  outside  with   this   monstrosity.     Dr.    Diode   had   done 
nothing  of  the  kind,  but   used   the  vacuum  vessel    pure  aud 
simple.     He  was  willing  to  give  all   credit  to  Dr.  Hampson, 
Dr.  Linde.  and  anyone  who  effected  improvements  in  these 
investigations.      All    he    asked  was    that  they  should    not 
exaggerate  their  claims  and  seek  to  block  the  way  to  other 
people  who  were  working  in  the  same  direction.     Dr.  Hamp- 
son  did  not   appear  to  realise   that  anybody  else  could  be 
working  in  the  same  path  and  utilising  the  same  ideas.     It 
was  quite   clear,  however,  from  the  facts  before   them  that 
that  was  precisely  the  state  of  affairs  in  the  present  case. 

The  Chairman  said  that  I'rof.  Dewar  had  anticipated 
most  ot  his  remarks.  He  wi.-hed,  however,  to  point  out  that 
Coleman  said  that  "The  statement  that  is  met  with  in 
some  text  books,  that  no  cold  cau  be  produced  by  expand- 
ing air  without  mechanical  work  being  performed,  is  not 
strictly  correct,  as  one  fraction  of  a  given  volume  of  air  can 
be   cooled   by   blowing   the  other  fraction   into   the  atmo- 


sphere ;  but  all  such  methods  of  producing  cold  are,  how- 
ever, from  an  engineering  point  of  view,  wasteful,"  and  not 
that  the  principle  of  expanding  air  without  doing  mechanical 
work  was  incapable  of  being  utilised.  Interchangers  or 
regenerators,  by  whatever  name  one  might  call  them,  were 
economisers  intended  to  restitute  to  one  part  of  a  circuit  or 
system  the  heat  or  cold  produced  at  another.  This  principle 
could  hardly  be  called  a  novelty,  hut  it  hail  probably 
nowhere  been  so  perfectly  applied  as  in  Dr.  Hampson's  and 
Dr.  Diode's  apparatus. 

Dr.  W.  Hampsou,  in  reply,  said  that  Prof.  Dewar,  in  his 
criticism  of  the  paper  had  made  an  analysis  of  the  patents 
and  the  proposals  of  Siemens,  Coleman,  and  Solvay,  and  by 
piecing  together  portions  from  one  with  portions  from 
others  had  succeeded  in  proving — if  such  a  result  could  be 
called  proof — that  the  principle  of  the  self-intensive  process, 
or  as  Prof.  Dewar  expressed  it.  the  regenerative  principle, 
was  well-known  hefore  he  had  introduced  it.  Acting  in 
that  way.it  would  not  be  very  difficult  to  prove  any   novelty 

old.     If  one  searched  through  the  Patent  <  Hfice  r ids  and 

picked  out  portions  from  various  specifications  and  put  them 
together,  one  could  build  up  or  destroy  almost  any  inven- 
tion.      Hut   if  one  carefully   considered    each   proposal    in 
detail,  he  would  see  that  the  self-intensive  principle  of  com- 
bining   the  refrigeration  of  gas  by  its  expansion  through  a 
small  orifice,  the  return  of  that  expanded  gas  directly  over  the 
tube    through   which  it   passed,    the  bringing  down   of   the 
compressed  ga^  and  the  efficient   interchange  distinctly  pro- 
\  ided  for  in  the  apparatus,  m.  a  combination  notto  be  found 
in  the  work  of  Siemens,  of  Coleman,  or  of  Solvay,  nor  in  any 
descriptions  of  diagrams  previous  to  those  which  he  had  shown. 
In  the  case  of  Siemens  it  would   hardly  be  believed  that  the 
quotation  from  Siemens,  which  he  was  about  to  read,  was  a 
correct  quotation,  since  he  had  been  so  often  put  forward  as 
the  originator  of  the   application   of  the   principle   of  re- 
generation or,  as  he  preferred   to   call   it,  of   interchange, 
lie    would,    however,    refer    the     audience    to    Siemens' 
provisional  specification,  and  to    the  more  elaborate  account 
which  he  gave  iu  his  paper   read  before  the  Institution  of 
Civil  Engineers.     In  the   first  place  it  would  be  found  that 
he   made  no  mention  of  expansion  through  a  nozzle  ;  in 
fact  he  never  thought  of   working  with  anything  else  but  a 
piston  and  cylinder.      He    made   no  definite    provision    for 
thorough      interchange.       His     very    elementary    diagram 
showed    that    he    had    not    grasped    the    difficulties  of  the 
problem  of  causing  two  gases   to  interchange  their   tem- 
peratures efficiently.  Then,  bearing  in  mind  the  temperatures 
produced  bv  him,  it  could  not  be  said  that   he  had  devised 
an  apparatus  for  producing  low  temperatures  in  the  modern 
sense    of  the    phrase.     He    actually    described    his    air    as 
bubbling  through  a  liquid  solution  of  brine.     Could  anyone 
believe  that  an    arrangement    which   involved  an  expanded 
air  bubbling  through  brine  would  end  in   producing   the 
liquefaction    of     air  ?       Siemens    also    provided     for     its 
passing    through     large    chambers,    applying    it    to    the 
cooling     of     sick-rooms,     &c.       Let      them     imagine     the 
effect  "upon  patients   of  passing    air   over   them  at   such 
a  temperature    as    they    now     knew    to  be    necessary   for 
producing  liquefaction,  or  what  efficiency  the  cold  air  would 
possess  after  being  applied  to  such  an  use.     In  fact,  Siemens 
was  not  contemplating   low   temperatures    in   the   modern 
-ense,   and   described   no   apparatus    which   would    realise 
them,  and  cut  himself  off  from  such   method  entirely  by 
saying  "that  by  merely  |expanding  air   without   exacting 
worklvoni   it  no  depression  of  temperature  would  ensue." 
He  found  it  difficult  to  imagine  a  man  using  such  apparatus 
being  put   forward  as  the  originator  of   the  principle  which 
he  had  described  in  his  paper  that  evening.     Next,  let  them 
them  examine  the  work  of  Colcmau  in  detail.     He,  again, 
never    made    an   apparatus    except    for   similar  commercial 
purposes    to    those    of    Siemens.      Put    he  did    suggest   two 
•Methods  bv  which  air  could  be  liquefied,  m  ithods  to  one  or 
both  of  which   Prof.  Dewar   had   referred.      He   would  refer 
to    them    also,    and    would    endeavour    to    point    out    their 
bearing  more  clearly.     Coleman  reduced   the  temperature 
of  air  by  a   refrigerating  machine,  which  he  described  as 
working  by  means  of  a  cylinder  and  pi-ton.     He  expected 
by  a  single'  expansion  to  get  the  air  cooled  as  low  as  —  94C  . 
,\"t  this  temperature  carbonic  acid  gas   would  liquefy,  and 
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Coleman  claimed  that  the  liquefied  gases  could  he  used 
t»  bring  about  a  further  reduction  of  temperature  which 
would  eventually  be  the  means  of  liquefying  air.     This  was 

idc  system  pure  and  simple.  Was  be  to  nndi 
that  that  »a-  whal  Prof.  Dewar  referred  to  as  an  antici- 
pation of  hi-  (  Dr.  Hampton's)  invention  ?  Coleman  also 
made  another  suggestion,  viz..  thai  if  a  machine  could  be 
[elivering  the  air  cooled  to  below  the 
critical  temperatnn  (-  120   i  .),  thai  gas  could 

then  be  liquefied  by  compressing  it  to  120  atmospheres  in  a 
coil  surrounded  by  an  so  cooled  in  a  cylinder  while  driving 
a  piston.  Was  that  the  method  which  Prof.  Dewar 
suggested  was  sn  anticipation  of  his  invention?  II  so  he 
submitted  that  there  was  nothing  of  the  nature  of  the  self- 
intcnsivi  process  in  it.     With  lo  the  i  hairman's 

remarks  alKiut   his  quotation  from  '  be  was 

quoting  from  Coleman's  own  words  when  he  said  in 
referei  !  first  series  ol  experiments,  "  from  this  it 

follows  thai   atisfaetory  apparatus  can   l»    devised  by 

simply  allowing  compressed  air  to  expand  behind  a   loaded 

valve."     Dr.  Messel's  quotation  was  from  anothei  | 

upon    which    he    feared    a    misunderstanding   bad   arisen. 

Col. -man   said   thai   air  passing  out  might   I   nol   the  air 

which  bad  passed  out,  but  thai  which  remaining  behind  in 

uder  bad  by  its  i  xpanaion  driven  out  the  preceding 

portion   in  much  the  same  way  as  it   might  thrive  a  piston 

which   was  -till   insidi   the  cylinder.     But  in  neither  case 

was  it  possible  to  (ound   the  self  intensive  system  on  that 

ol  Coleman.     Then  the  system  of  Solvay  had  been  referred 

to,    ^iiil   as    l'rof.    Dewar    described    it,    it    was   at   first   a 

regenerative  system  since  the  sir  weal   back  ami  forth  in 

alternate  currents.      Hut  in  all  Solvay's  work    there   was   DO 

soggestii  n   of  Ihe  air  expanding   through    a    contracted 

an  1    then   passing   over    the  coil.     Solvay  bad  not 

grasped    the  importance    and  difficulty  of  the  problem  of 

i  li  interchange,  and  be  carried  onl  his  sj  stem  in  such 

a  way  that  no  such  effects  a-  wire  before  the  meeting  ild 

be  pro  luced,  and  be  'lid  not  produce  them. 

The  Chairman  observed  thai  be  had  Dot  intended  to  go 

alters   in  detail,  bul  as   Dr.  Hampson  said  that 

Solvay    bad   nol   grasped    the    idea   of   interchanging,    he 

thought  he  ought  to  quote   wbal   Solvay  actually  said.     "If 

-oinewh.it    uncondensable,   such   as   hydrogen,  for 

USed    for    the    dilatation    any    Other    more  COD.' 

■reusable  gas  can  be  liquefied  by  causing  same  to  circulate 
outside  the  recuperating  part  of  the  sheath  ;ind  quite  close 
thereto;  with  that  view  1  put  round  the  sheath  a  second 
sheath  a  little  larger,  forming  n  round  spare  with  the 
■.  along  the  of  which  the  gas   to  be 

Dual  i  mi  in  an  oppo  ite  d lion  to  thai  of  the 

discharge  of  the  expanded   gas,  thai   is  to  iai  from  top  to 
the  gas  to  be  condense  d  tfa  ontinuously  in 

contact  with  ■  colder  surfai 

Dr  HampsoN,  eontinuing.  said  hi  did  nol  think  that 
statement,  referriog  to  a  plan  for  cooling  by  means 

ui  another,  could  be  pat  forward  as  covering  tin  principle 
of  self-intensive  refrigeration,  wbich  was   the  foundation  of 

item.  Solvay  bad  neithti  described  nor  drawn  an 
interchanger  competent  to  do  the   »  id   hi    even 

shown  that  be  understood  the  problem  to  be  worked  out. 
r.\  picking  out  and  putting  togcthei  these   various   pieces, 

Dewar  claimed  to  prove  that  the  principle  »;«  well- 
known  If  thai   was  the   case  how 

<-. i|   that  loch  distinguished   men   as   Pictet,  Cnilletct, 

Wroblcwski,  Witkowski,  i  llszewski,  Dewar,  and  •  him  -.  who 

k>  anxious  to  outstrip  each  other,  thai  any iol  them, 

would  almost  have  given  his  little  Anger  lobe  Grsl  in  the 
field,  should  have  left  this  principle  altogethi  i  on  one  side  ? 
The  method  was  nol  to  tx  found  in  any  literature  or  patent 
published  previously  to  October  and  Deci  ..  when 

loi  the  first  time  it  was  seen  al  r  in  Rngland,  and  no 
system  in  which  the  two  materials  were  different  inside 
and  outside  tl  mid   i"    truly  considered  an   nntici- 

paiion  oi  ii.  Prof.  Dewar  used  the  phrase  liquid  ethvlene. 
Was  he  to  understand  that  then  was  in  the  Koyal  Institu- 
tion a  case  in  which  ethylene  was  madi  to  Bon  back  over 
a-  in  the  apparatus  described  by  himself  {pointing 
to  diagram  on  wall  rrpreienting  «.->  oj  cthyU 


Prof.  Dewab:  "  No, sir,  there  is  no  such  apparatus  in  the 
Roval  Institution  laboratory  as  thai  which  yon  have  pointed 

Dr.  Hampson,  continuing,  said,  if  that  was  the  case  there 
work  in  the  Boyal  Institution  which  was  in  any  sense 
an  anticipat  iwn. 

l'rof.  Dewar:  "I  have  said  exactly  the  opposite;  that 
the  ethylene  gas  passes  through  a  noxzle  above  its  critical 
point,  gii  ing  thereby  liquid  by  the  cooling  of  the  ga<  over 
the  pipe,  and  I  have  read  yon  the  passage  from  Oi 
which  he  says  he  has  used  this  not  from  a  jet  containing 
liquid  only,  but  for  the  purpose  of  cooling  the  adducing 

Dr.  Hampson  :  "Hut  his  description  is  that  one  gas 
circulates  in  one  system  of  coils,  another  gas  circulating  in 
another  system." 

Pi  of  Di  "  mi  :  "I  am  not  referring  to  that,  slid  neither  is 
Prof.  I  'nie 

Dr.  Hampson  :  "  II  would  be  an  advantage  if  the  p 
in   which  Onnes   describes   that    m  _       should  be 

brought  to  pshlic  notic 

Prof.  Di  was    ••  I  have  read  it  to  you  to-night." 

Dr  Hampson  i  "  I  repeat  thai  the  pap.  >  as  I  have  read  it 
describ  -  nol  the  same." 

Prof.  DkWAB  :  "  Then  I  can  only  say  that  von  hat 
it  wrongly.'1 

Dr.  Hampson,  continuing  his  reply  p>  the  discussion, 
saiM  that  l'rof.  Dewar  had  referred  to  the  title  of  his  patent, 
and    argued    from    the    fact    that    it    was    described    as    an 

"improve t"    that    he    claimed    nothing    novel     in     the 

apparatus.     It  was  nol  he  who  was  responsible  for  the  title, 
but    the  Patent    Office,  and  Prof.   Dewar   must    know  that 
there   were    thousands    of    Boon     patents     which     wi 
described  as  improvemi  nis  in  such  ca-e-,  though  the}  were 
genuine  novelties.     Prof.  Dewar  also  male  a  point 
Dim  by   quoting   the   word  rely      onl 

patent.  He  would  remind  Prof.  Dewar  thai  a  patent  was 
Dot  a  document  in  which  a  person  set  forth  all  his  ideas 
for  the  reform  of  inaccurate  expressions;  ami  th.  onlj  course 
for  him  in  drawing  his  specification  was  lo  use  the  words  in 
rise  in  which  he  found  them  commonly  used,  though 
in  his  paper  be  fell  free  to  make  a  protesl  igainsl  what  be 
considered  a  loose  application  of  such  term-.  Prof.  Dewar 
hail  said  that  he  had  been  unkiinl  iii  his  remarks.  He  could 
only  say  that  such  was  nol  his  intention,  ami  he  would  be 
glad   there  ami  then  to  hear  testimonj  to  the  verj 

i  l'rof.  Dewar's  vacuum  vessels,  and  to  the  very  urge 
part  which  Prof.  Dewar  had  taken  in  improving,  developing, 
ami  making  them  popular.  But  ii  was  B  primary  principle 
of  science  thai  those  who  lirst  brought  out  an  invention 
should  have  the  credit  of  ii  when  published 

The  Cbaibman  :  "  But  Cailletel  has  never  brought  out 
nor  published  the  invention  you  attribute  to  him." 

Dr.  Hampson,  continuing,  -aid.  The  statnmml  was 
publish.. i    in    1896-6   bj    Solvay,    and    if    on    subsequent 

■  Prof   Dewar  in  introducing  them  had  rafb) 
the  previous   nsi    by    another  pcienbflc  man  be  would  not 
have  found  other  scientific  mei  tu  point  out   that 

Cnilletct    was    the    first    to   use  them.      It  was  WTODl 
that  the  statement  attributed  to  Cailletel  was  founded  only 
on   hearsay    evidence.     Prof.    Dewar  had  laoghed  al   his 
vessels,  and  ii  was  a  aheap  laugh.     Hi    oould assure  him, 

however,  that    there  were    man    way-    iii  which    the    details 

which  provoked  l'rof.  Dewar's  amusement  were  found  con- 
venient and  useful     further  than  that,  even  if  the  los,  jn 

using  a  simple  vacuum  was  Bmall,  it  was  a  thine  |o  guafd 
again-l.  aiel    1 Id    -how   IV 

rations  by  taking  away  an  external  vessel,  when  it 
would  be  found  lhal  the  surface  was  so  cold  thai  moisture 
from  tin  air  would  freeze  on  ii  Vacuum  vessels,  like  other 
apparatus,  were  human  institutions,  and  not  always   i 

ording    to     Prof,     Dewar's    own    admission     the* 

deteriorated    with   age,   il   was   an   advantage   to   have   an 

auxiliary  means  of  diminishing  the  disadvantages  resulting 

from   those   difficulties      He   did    not    have   a   coating  of 

I  I         Dewai .    I»  I  ai:-     be  wanted  to 

see  tin  liquid  all  the  way  down.  He  thought  thai  was  s 
satisfactory  i     his    "  monstrosity."     He    would 

conclude  by   expressing  his  regret  if,  in  making   what  be 
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considered  a  simple  and  direct  statement  of  historic  facts,  lie 
had  done  wrong,  and  especially  if  it  had  prevented  a  fuller 
discussion  on  other  parts  of  the  subject  more  germane  to 
its  issues. 

Prof.  Dewar  :  "  I  am  sure  that  all  present  will  agre« 
with  me  in  desiring  to  avoid  any  personalities,  but  I  had 
Imped  that  the  author  would  have  expressed  his  accept- 
ance of  the  statement  made  by  myself,  that  no  information 
bearing  on  his  invention  was  either  conveyed  to  me  or 
utilised  by  me.  That  is  the  point  which  1  have  been 
anxious  to  impress  on  the  author.  It  has  been  stated 
indirectly  that  such  a  communication  was  deliberately  made 
to  me  and  utilised  by  me  a  year  and  a  half  afterwards.  I 
consider  that  after  the  direct  denial  that  I  have  given  to 
that  suggestion  the  author  should  either  substantiate  or 
withdraw  it," 

Dr.  Hampson:  ''In  the  first  place,  I  will  express  my 
regret  that  I  have  omitted  to  refer  to  that  matter.  Prof. 
Dewar  will  do  me  the  justice  to  say  that  I  have  nowhere 
published  any  statement  that  he  had  made  use  of  anything 
I  had  communicated  or  of  what  I  have  invented.  I  have, 
therefore,  nothing  to  withdraw,  since  I  have  nowhere 
suggested  that  a  communication  had  been  passed  on  to 
him,  and  further  than  that  I  would  reply  that  a  great  part 
of  what  I  have  had  to  say  is  due  to  the  necessity  for 
pointing  out  the  difference  between  the  method  I  propose 
and  the  methods  previously  in  use  at  the  Royal  Institution, 
and  it  is  therefore  necessary  for  me  to  bring  the  distinction 
out  clearly.  But  I  am  not  to  be  understood  as  saying  that 
my  proposal  was  passed  on  to  Prof.  Dewar,  but  am  only 
bringing  out  the  novelty  of  my  apparatus  and  the  distinction 
between  mine  and  that  in  use  at  the  Royal  Institution." 

Prof.  Dk\v\u  :  '-That  explanation  1  accept  as  quite  fair  and 
satisfactory  to  me,  and  1  think  Dr.  Hampson  will  now  have 
no  difficulty  in  withdrawing  what  I  read  as  having  been 
-aid  in  a  letter  to  "  Engineering,"  and  which  I  think  I  am 
entitled  to  feci  is  a  reflection  upon  me  :  "More  than  two 
years  ago  l'rof.  Dewar  showed  in  operation  at  the  Chemical 
Society  a  pioctss  which  is  practically  identical  with  mine. 

It   is  also  true  that   12i  months  before  that 

demonstration  I  communicated  my  process,  then  an  entire 
novelty  of  my  own  invention,  to  i l'rof.  Dewar's  assistant, 
Mr.  It.  X.  Lennox."  That  seems  to  me  a  roundabout  way 
of  saying  that  the  information  was  utilised  either  by  the 
one  gentleman  or  the  other.  As  Dr.  Hampson  withdraws 
any  intention  of  charging  me  with  using  his  apparatus  I 
hope  he  will  now  as  publicly  withdraw  the  imputation 
which  I  have  read." 

Dr.  Hampson  :  "That  was  written  in  reply  to  a  previous 
anonymous  letter  quoting  an  anticipation  of  my  work.  In 
reply  to  that.  I  cited  a  much  earlier  communication  by  me 
to  the  actual  writer  of  the  letter,  whom  I  wished  to  unnuisk 
under  his  real  name,  and  the  statement  I  made  is  strictly 
correct,  and  must  not  be  read  except  in  the  literal  meaning 
of  the  words.  I  make  no  statement  in  which  l'rof.  Dewar  is 
involved.  I  only  say  that  this  communication  was  made  in 
the  institution  where  the  gentleman  named  therein  is 
working.  I  make  no  insinuations,  but  simply  defend  myself 
against  the  statement  that  my  apparatus  had  been  antici- 
pated at  the  Royal  Institution." 

Prof.  Dewak  :  "  Then  1  hope  Dr.  Hampson  does  not 
imagine  that  I  am  the  anonymous  gentleman  who  writes  to 
"  Engineering."  I  had  no  knowledge  of  Dr.  Hampson  till 
now  or  of  his  ever  having  been  at  the  Royal  Institution." 

The  <  'iiAitiMAN  said  there  remained  one  point  upon  which 
he  wished  to  touch.  In  his  first  communication  to  the 
French  Academy  C'omptes  Rcndus,  Vol.  121,1895,  Mr. 
Solvay  undoubtedly  stated  that  the  use  of  vacuum  vessels  to 
minimise  losses  of  heat  was  due  to  Mr.  Louis  Cailletet,  but 
in  the  next  volume  he  makes  a  correction  to  the  effect  that 
when  making  the  above  statement  he  had  not  been  aware 
that  Cailletet  never  published  that  he  had  used  such  vessels, 
not  that  Prof.  Dewar  had  used  them  23  years  before  in  his 
calorimetrical  experiments.  It  followed  clearly  from  this 
that  Solvay  had  been  under  a  misapprehension,  and  it  was 
more  than  doubtful  if  Cailletet  ever  had  used  vacuum  vessels 
before  Prof.  Dewar  had  introduced  them.  Private  informa- 
tion in  his  possession  confirmed  this  statement,  anil  he  would 
endeavour  to  obtain  authority  to  put  it  before  Dr.  Hampson. 


To  Prof.  Dewar,  and  to  nobody  else,  belonged  the  credit 
of  having  introduced  vacuum  vessels  to  cryogenic  science : 
Dr.  Hampson,  himself  so  sensitive  as  to  his  own  priority, 
should  have  been  the  first  to  acknowledge  this  fact.  It 
gave  him  great  pleasure,  as  he  was  sure  it  would  to 
members  of  the  Society,  to  compliment  Dr.  Hampson 
on  the  excellent  apparatus  he  had  constructed,  and  to 
thank  him  fcr  his  paper,  and  for  the  experiments  he 
had  shown  that  evening.  Low  temperatures  had  before 
now  been  produced  by  successive  expansions  of  gas  by 
mechanical  means  in  conjunction  with  interchangers,  but 
he  did  not  know  of  any  published  results  nor  of  anyone 
who  had  been  bold  enough  to  utilise  the  extremely  small 
degree  of  lowering  of  temperature  produced  by  adiahatic 
expansion  of  a  gas  in  conjunction  with  interchangers  to 
produce  this  effect  before  Dr.  Hampson  and  Dr.  Linde, 
and  it  was  their  great  merit  to  have  combined  well-known 
physical  principles  and  produced  a  workable  apparatus. 
He  regretted  that  Dr.  Hampson  had  introduced  matter  of 
a  personal  character  not  contained  in  his  typewritten  proof, 
hut  now  that  both  sides  had  been  heard  he  hoped  that  all 
controversy  of  a  personal  character  racing  round  low  tem- 
perature research  would  cease  ;  the  scientific  world  had  had 
more  than  enough  of  it. 


iWanrbestrr  ^rrtioiu 


Meeliny  held  on  Friday,  February  ilh,  1898. 


MB.    GEORGE    E.    DAVIS    IN    THE   CIIAIK. 


THE    TREATMENT  AND   DISPOSAL  OF  TOWN 

SEWAGE. 

BY   DR.   J.   GROSSMANN. 

In  considering  questions  relating  to  sewage,  it  is  neces- 
sary to  give  sufficient  attention  to  its  origin  and  its  com- 
ponents. Thus,  sewage  from  purely  agricultural  districts 
will  consist    of    the    refuse    from    domestic    sources,   from 

stables  of  cattle,  horses,  and  other   animal-,  phi-   ttain 

amount  of  water  from  the  general  water  supplv  and  rain- 
water. In  towns  ami  manufacturing  districts  we  must  add 
to  these  substances  the  refuse  and  waste  liquors  from 
factories  of  all  kinds.  It  is  therefore  evident  that  a  mixture 
of  such  different  components  as  town  sewage  is,  cannot  be 
alike  in  any  two  places. 

The  quantity  of  refuse  from  domestic  sources  determines 
the  amount  of  sewage  proper  ;  the  quantity  and  quality  of 
factory  refuse  its  character;  whilst  the  quantity  of  w'ater 
from  general  water  supply  and  rain  determines  the  relative 
strength  of  the  sewage. 

Neither  of  these  component-  is  a  constant  factor  j  each 
varies.  Domestic  sewage  varies  from  hour  to  hour  and 
from  day  to  day ;  for  instance,  there  is  a  regular  increase 
in  the  quantity  of  soap  in  the  Manchester  sewage  on  Mon- 
days and  Tuesdays,  which  are  the  usual  washing  days  in 
Lancashire  households.  The  composition  of  the  water  sup- 
plied by  the  town  also  affects  the  sewage  considerably,  and 
plays  an  important  part  in  subsequent  precipitation  pro- 
cesses, especially  where  lime  is  used. 

Two  methods  of  purification  at  present  hold  the  field,  one, 
which  includes  all  precipitation  processes  with  subsequent 
land  or  other  filtration  ;  the  other,  the  bacteriological  method 
with  or  without  previous  precipitation.  ( )f  the  two,  preci- 
pitation and  subsequent  land  filtration  is  most  in  accord 
with  economic  principles,  for  if  the  precipitated  matter  is 
also  utilised,  most  of  the  useful  and  valuable  products  in 
sewage  are  recovered.  The  bacteriological  process  is 
wrong  in  principle,  since  under  the  most  favourable  condi- 
tions all  the  organic  matter  is  at  last  completely  destroyed, 
the  carbon  and  hydrogen  compounds  going  awayr  in  the 
form  of  gas,  or  being  reduced  to  carbon,  the  nitrogen  com- 
pounds being  utimately  reduced  to  nitrogen  ;  so  that,  how- 

c  2 
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■-ful,  the  bacteriological  method  could  never  be 
looked  upon  as  ideal. 
Apart  from  derations,  that  method  will  1"-  the 

beat  which  "ill  yield  the  purest  effluent.      ITnf inately 

there  are  practical!]  do  data  to  decide  upon  the  quality  of 
diffeiCDl  effluents,  li  is  not  sufficient  to  estimate  the 
quantity  of  organJc'matter,  but  we  must  know  the  quality. 
1'i.r  instance,  il  would  not  bi  enough  to  say  thut  1  grain  ol 
,„;;:  is  harmless  without  specifying  whether  this 

1  grain  be  Bugar  "i  strychnine.  I"  the  present  state  of  our 
knowledge  we  cannot  determine  the  specific  organic  Bub- 
stances  in  tfflueots  with  anything  approaching  accuracy, 
uch  being  the  oase,  it  would  be  at  well  to  acknowledge 
ii  frankl] . 

Infact.it  i-  even  difficult  to  determine  the  total  organic 
mattei  Instead  ol  atl  mpting  to  find  new  methods  which 
will  show  whether  an  effluent  is  satifactory,  chemists  have 
been  satisfied  with  such  testa  as  tl"  permanganate  and 
iminoid  ammonia  processes.  Eiothof  these  tests  were 
originally  designed  fur  put  able  waters,  and  there  was 
justification  in  using  them  for  tliat  purpose,  as  they  might 
be,  nndei  certain  precautions,  an  index  of  sewage  contami- 
nation. 

Unfortunately,  all  the  work  in  sewage  purification  is  based 
0D  these  tests,  so  there  are  at  present   do  reliable  data  to 
v,  hat  has  been  achii  ved  in  that  direction. 
,\    chemical    ti  -;    ia    the  expression   to  numbers   of  an 
ilute  fact  which    should   be  capable  of  onlj  inter- 
pretation: ilius.ii    a  mixture  of  iron  protosulphate,  bisul- 
phite, sugar,  strychnine,  and  tartaric   acid  were  to  take  a 
mi  quantity  "t°  permanganate  for   complete  oxidation, 
this  would  not  constitute  a  test,  because  it  would  give  no 
clue  t'>  either  the  quality  or  the  respective  quantities  til  these 
substances.     Bui  it  it  were  known  that  nn  other  oxidisable 
compounds  besides  iron  protosulphate   were   present,   the 
■  inaiititv  of  permanganate  would  represent  us  equivalent  in 
iron  protoxide  ami  would  constitute  a  legitimate  test. 

II xidisabie  mattei  in  Bewage  is  far  more  complex  than 

the  example  given  above,  and  permanganate  can  therefore 
onl)  lie  an  arbitrary  test  if  it  is  applied  for  Bewage-testing. 
To  shoa  the  oomplexit]  of  the  composition  of  Bewage,  it  is 
i.ni\  necessary  to  enumerate  a  few  oi  the  substanoes  which 
are  known  to  result  from  the  fermentation  of  albuminoids. 

Such  at ling  to  I     Picurannand  C   Prcusse(l  bei 

den  Naohireos  der  organischen  Subatanzen  in  Wasser,  Ber. 
iht'.i.  pp,  1906  ft)  -peptones,  amido  derivatives  of  one  or 
two  basic  acids  of  the  fattj  series  (valerianic  and  butyric 
acids.  .Vim.  trimethylamine,  and  tin-  following  substances 
belonging  to  the  aromatic  series  phenol,  cresol,  indol, 
-i,  tyrosin,  hydroparacumaric  aoid,  psraoxalphatoluylic 
acid,  hydrocynn  ind  alpbatolnylic  acid.     Besides 

these,  sewage  contains  glycerine,  fatty  acids,  and  a  large 
Dumber  ol  alcohols  (aldehydes)  and  acids  ol  the  fattj 
series;  constituents  ol  human  and  animal  excrements,  and 
their  products  of  decomposition  ;  refuse  from  vegetables, 
tie.  II"  relative  action  of  permanganate  on  equal 
ol  different  substat  irly  shown  In  thai  ex- 

.  ■  'I.  in  paper,  which  seems  t"  have  escaped  in  this  country 
the  attention  it  deserves  Ol  late,  attempts  have  heen  made 
in  show  that  ti:  mate  teal  i-  a  criterion  as  to  the 

liability  !••  putr  M]  experiments  in  sewagi  do  not 

confirm  Ibis, and  1  trust  thai  others  will  examine  into  this 
mattei  carofnlly.  And,  after  all,  if  the  permanganate  test 
only  shows  the  liability  of  sewage  to  putrescence,  tins  can 
bo  better  shown  'ting  a  sample.     In  all  cases  sew- 

tests  arc  pott  facto  tests;  by  the  time  the  sample  bas 
bet  ii  taken,  and  the  test  made,  the  mischief,  it  ai  i  is  past 
repair.  The  a'bumenoid  test  is  just  as  arbitrary,  as  it  bas 
been  shown  that  different  Bubstanci  -  yield  up  <l trt.  rent  pro- 
of their  niti  mi.  iii>"!  ammonia.  So  the 
■oonei  th«sel  expunged  from  sewage  work  the 
better. 

In  the  absenci  of  reliable  tests,  we  may  take  it  than  an 

effluent  will  be  satisfactory  if  it  .  lither 

■  me  "i  H-  dischargi    01   latei  on.     Thi   conclusion 

from  tin-  i-  that,  according  amstances,  an  effluent 

in    mot less  i'iire.     If  discharged  into  a  Rwiftly- 

ruuning    rivir.  from    which    no    potable    water    snpply   is 


drawn,  a  lesser  degree  will  suffice ;  if  discharged  into  a 
Stagnant  pool,  no  amount  of  purification  will  lie  sufficient 
The  genera]  principle  in  the  present  state  of  our  know- 
ledge can  only  be  t lii-,  that  when  there  is  any  likelihood 
of  its  ever  being  drawn  upon  for  the  supply  of  potable 
water,  land  filtration  •  jsary,  and 

shouM  theu  be  carried  out  under  very  stringent  regulations. 
The  incubating  test  alone  can  show  us  whether  the  effluent 
is  liable  to  putrescence  in  the  time  during  which  it  is 
exposed  to  habitable  surroundings.  The  longer  that 
period  is,  the  more  exacting  should  be  the  test.  In 
Manchester  the  efflnent  remains  stagnant  in  the  ship 
I  anal,  so  that  purification  alone  i-  not  likely  to  be 
sufficient.  In  men  a  case  I  should  propose  to  practically 
sterilise  the  effluent  with  a  sufficient  quantity  of  sulphurous 
acid,  8  grains  of  which  is  sufficient  to  sterilise  the  bacteria 
which  oatue  putrefaction,  and  taking  anothet  s  grains  to 
neutralise  the  alkali  present,  and  a-  an  excess,  16  grains 
of  sulphurous  acid  per  gallon  Ehould  be  sufficient  to  keep 
the  effluent  in  the  Canal  from  putresotog,  after  this 
process  bas  been  carried  on  sufficiently  long  to  remove  the 
old  stock  of  water  from  the  (anal.     The  expense  would 

be  about  I/,  per  million  gallons,  or  9.01  Of,  per  annum  ;  but 
it  would  havi  the  advantage  that  it  would  not  require  a 
large  capital  outlay  ami  leave  room  to  adopt  a  bettet 
me  wheu  such  presented  itself,  (if  oonrse,the  effluent 
would  have  i"  In  cai Donated  before  the  sulphurous  .nil 
could  be  added. 

We  may  noa  consider  more  closely  the  two  different 
principles  ol  sewage  purification,  and  give  out  attention  to 
the  bacteriological  process,  whioh,  stripped  of  its  scientific 
name,  stands  revealed  as  the  familiar  cesspool  of  old,  only 
on  a  gigantic   scale.     But,   whereas    in  the   old   days   the 

workings  of   the  oess] I   were   unknown,   wi     an     now 

beginning  i"  understand  a  little  of  the  forces  which  deter- 
mine it-  reactions  Many  cbangea  formerly  attributed  t" 
chemical  action  are  now  known  to  be  produced  bv 
exceedingly  small  organisms,  which  are  classed  among 
infusoria  and  bacteria.  These  organisms  have  the  power 
mi  multiplying  to  a  considerable  extent,  and  I  have  myself 
found  thai  if  Manchester  sewage  is  put  into  a  condition 
favourable  to  the  development  of  these  organisms,  there 
will  lie,  in  the  course  nt  a  cniple  of  days,  as  many  as 
g0  millions  lo  the  cubic  centimetre,  and  even  more.  There 
:ir.  :i  1111111'  .1  "t  different  species  of  bacteria  in  sewage,  the 
majority  ol  them  apparently  harmless  to  human  and  an  una! 
life,  lint  tli.  r.  ire  uso  at  times  t"  be  found  pathogenic 
gci  nis,  and  always  gi  mis  which  cause  putrefaction  and  the 
production  of  offensive  odours.  Claasifyiog  the  bacteria 
again,  wc  !nay  »li\iil<  them  into  ansorobtc  and  sen 
organisms.  The  iii-t  will  flourish  most  when  oxygen  or 
aii  i-  excluded;  the  latter  require  oxygen  foi  their 
i  tislence  and  developmi  nt.  Bui  here  again  it  musl  not  I" 
d  thai  the  line  ol  demarcation  is  bj  bo  means 
sharp;  thai  according  to  the  different  conditions  of  the 
medium  an  anasrobii  germ  ma]  I me  partly  tarobie,  and 

fit  I    Vt  r.\'i. 

I  In-  bacteriological  Bchool  of  sewage  chemists  take 
advantage  of  the  enormous  power  of  multiplication  of 
bacteria,  ami  b]  leaving  the  sewage  at  rest  in  suitable  tanks 

which  are  not    exposed    t"    the    liejit    and    l.  ccive    tail    little 

air,  they  assume  thai  the  arjicrobic  bacteria  will  in  multi- 
plying split  up  all  the  harmful  organic  compounds,  and 
that  the  effluent  alter  passing  over  filters  will  bo  such  as 
to  aatisf]  all  reasonable  requirements.  Unfortunstcly,  here 
in,  all  the  principal  data  arc  based  upon   the  oxygen 

an  I    albumii I    ami ia  tests,   and    arc.    therefore,   me 

reliable.     In  the  absence  of"  really  reliable  facts,  tbet 

i  tendency  t"  treat  tin  chemical  changes  wrought 
b]  bacteria  in  such  a   manner  as  if  the]  were  well  investi- 
l  :m  1  as  oli  ar  in  their  reactions  as  the  pre  lipitation  "l 
bilvet   solution  bj    hydrochloric   ucid.     i  >ur  km 
the-.  hi  mica!  reactions  is  only  in  its  infancy,  and 

what  we  knoa  should  teach  us  to  he  verj  careful.     Siate- 
ni'  nt-  which  wen  considered  facts    i   comparative!]   short 
ii>:i  i"  be   fallacies   to-day.      \  number  of 
bacteria    which    were   one  lered    to   be   harmful   in 

themselves,  are  now  known  to  be    harmless,  though   the 
product!  given  off  an  I    by  them   ore    known  | 
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amongst  the  most  powerful  poisons  in  existence.  How  are 
we  to  know  that  these  poisons  may  not  be  produced  in 
sewage  and  occur  in  the  effluent  which,  according  to  our 
pro. nt  chemical  tests,  may  be  considered  satisfactory? 
The  position  taken  up  by  the  bacteriological  school  is 
altogether  too  dogmatic  and  offensive,  and  is  bound  to 
damage  a  theory  which  is  quite  legitimate  in  its  principles, 
though  only  in  its  infancy.  Anyone  dissenting  from  them 
is  marked  as  an  interested  person.  When,  to  give  only 
one  instance,  we  consider  that  quinine  is  a  more  powerful 
poison  to  bacteria  than  carbolic  acid,  it  behoves  us  to 
acknowledge  that  it  is  impossible  to  say  what  will  be  the 
effect  of  the  numerous  chemicals  contained  in  town  sewage 
on  the  development  and  products  from  these  organisms, 
and  that  all  our  preconceived  notions  as  to  what  we  may 
consider  harmless  or  harmful  constituents  are  fallacious  as 
regards  their  influence  on  bacteriological  life. 

There  is  another  point  which  is  extremely  doubtful,  and 
that  is  the  statement  made  by  that  school  of  chemists,  that 
it  will  not  he  necessary  to  separate  the  suspended  matter 
before  subjecting  it  to  bacteriological  treatment.  The 
amount  of  insoluble  inorganic  matter  in  sewage  is  not  a 
negligeahle  quantity.  In  Manchester  sewage, for  instance, 
it  amounts  to  about  one  ton  p:-r  million  gallons,  or  25  tons 
per  day  ;  and  such  a  quantity,  considering  that  it  would  be 
deposited  on  the  filters  as  gelatinous  sludge  containing 
about  90  per  cent,  of  water,  would  amount  to  50,00"  galls, 
per  day.  Such  a  quantity  would,  after  some  time,  completely 
clog  the  filters,  and  I,  therefore,  cannot  see  how,  even  if  it 
were  otherwise  successful  and  harmless  to  health,  which 
has  still  to  be  proved,  the  process  could  he  workable  in 
cities  like  Manchester  without  previous  precipitation.  I 
have  previously  pointed  out  that  all  the  nitrogenous  com- 
pounds would  be  destroyed,  and,  although  we  cannot  at 
present  recover  these,  yet  it  would  he  a  very  doubtful 
policy  to  shelve  this  question  and  to  ridicule  all  attempts 
at  utilising  substances  which  represent,  approximately,  a 
value  of  30,000/,  per  day  in  this  country. 

Turning  now  our  attention  to  precipitation  processes 
proper,  we  may  say  that  they  are  all  based  on  a  fact  which 
is  well  known  to  chemists.  If  we  have  a  turbid  liquid 
containing  a  small  amount  of  matter  in  suspension,  such 
matter  wiil  often  settle  out  very  badly  ;  but  if  we  increase 
the  amount  of  suspended  matter  by  adding  an  insoluble 
substance  or  by  causing  an  insoluble  precipitate  to  he 
formed  in  the  liquid,  the  larger  and  heavier  precipitate  will 
carry  the  smaller  amount  of  original  suspended  matter  with 
it,  and  satisfactory  settling  will  take  place.  These  precipi- 
tation processes  are  too  well  known  to  require  enumeration  ; 
in  nearly  every  one  lime  plays  some  part.  In  every  one  of 
these  the  aim  has  been  to  reduce  the  cost  to  a  minimum, 
and  it  will  be  found  that,  iu  most  cases,  if  lime  is  added  to 
the  clear  effluent,  a  further  precipitation  takes  place,  showing 
clearly  that  instead  of  piecipitating  as  much  of  the  matter 
in  solution  along  with  the  insoluble  matter  as  possible,  the 
minimum  amount  of  chemicals  has  been  used  which  will 
just  produce  clarification. 

It  seems  only  rational  that  whilst  treating  sewage  with 
precipitants  we  should  aim  at  removing  from  it  as  large  a 
quantity  of  organic  and  other  matter  as  practicable.  As 
regards  the  effluent  thus  obtained,  it  is  in  the  absence  of 
correct  chemical  tests  impossible  to  say  how  much  it  is 
improved,  but  I  have  found  that  when  the  excess  of  lime 
has  been  removed  from  it  by  carbonic  acid  it  will  remain 
free  from  putrefaction  much  longer  than  a  partially  pre- 
cipitated effluent. 

Whilst  these  remarks  apply  to  most  effluents,  it  will  In- 
best  to  illustrate  them  further  by  laboratory  experiments  on 
a  specific  example,  viz.,  Manchester  sewage  At  present 
about  six  grains  of  lime  and  seven  grains  of  coppeias  are 
used  per  gallon,  at  a  cost  of  less  than  15s.  per  million 
gallons  for  chemicals.  But  the  effluent  will  yield  a  further 
considerable  precipitate  on  addition  of  lime.  Leaving 
copperas  out  of  my  experiments,  I  find  that  40  to  50  grains 
of  lime  are  necessary  to  precipitate  Manchester  raw  sewage 
completely.  The  sludge  thus  obtained  settles  much  more 
quickly  than  that  produced  at  present,  and  therefore  will 
require  smaller  tanks  for   settling.      This   sludge,  pressed, 


dried,  and  distilled  from  a  small  gas  retort,  yields  gas  of 
good  illuminating  power  in  large  quantities,  also  ammonia 
and  tar  products,  and  there  remains  in  the  retort  a  mixture 
which,  amongst  other  ingredients,  contains  about  7  per 
cent,  of  finely  divided  carbon.  'Ibis  mixture  might  be, 
finely  ground,  used  for  manure,  or  it  might  be  removed  into 
a  generator  and  there  freed  from  carbon  by  blowing  air 
and  steam  through,  and  the  gases  thus  obtained  utilised  for 
testing  or  drying  purposes.  The  residue,  after  the  carbon 
had  been  removed,  contains,  besides  large  quantities  of 
silica,  alumina,  iron,  and  some  10  to  15  per  cent,  of  free 
lime,  phosphoric  acid  equal  to  about  3  per  cent.,  of  which 
two-thirds  is  soluble  iu  citrate.  I  have  not  been  able  to 
collect  as  yet  a  sufficient  quantity  of  tar  for  analysis,  and 
therefore  leave  it  out  at  present,  though  I  am  inclined  to 
think  that  it  is  likely  to  be  more  valuable  than  coal  tar. 
I  m  the  basis  of  a  number  of  laboratory  experiments,  I  have 
made  the  following  calculation  of  cost,  which  refers  to 
Manchester  sewage,  25  million  gallons  per  day  : — 

Expenditure  p~r  Duu. 

k.    s.   ./. 

Lime,  extra  quantity 32    0    0 

Pressing :js    n   0 

67    0    0 

Revenue  per  Day. 

£  s.  (I. 

Gas,  760,000  cb.  ft.  atls.  id.  perl.OOOcb.  ft.    il  o  0 

Ammonia  sulphate,  7  tons  at  6? 43  0  0 

Residue,  150  tons  at  4» 30  0  u 

119    0    l! 


This  leaves  for  labour  and  other  charges  a  margin  of 
52/.  per  day,  or  2/.  per  million  gallons.  Where  the  sludge 
must  be  pressed  in  any  case,  the  margin  would  be  87/.,  or 
nearly  3/.  10s.  per  million  gallons.  The  quantity  of  illumi- 
nating gas  yielded  by  the  dried  sludge  is  equal  to  that 
yielded  by  75  tons  of  coal;  the  quantity  of  ammonia  equal 
to  that  of  700  tons  of  coal  The  residue  finely  ground, 
should,  in  proportion,  act  as  well  as  'Thomas  ShPg,  and 
might  be  also  useful  as  a  drier  (or  manures  ;  whether  it  will 
be  better  for  being  mixed  with  carbon  or  not,  must  be 
left  to  experiment.  The  value  of  the  phosphoric  acid  in 
the  residue  as  such  alone  is  8s.  per  ton.  I  have  assumed 
half  that  value  in  my  calculations.  The  figures  I  have 
given  can  only  be  approximate ;  as  they  were  obtained 
from  a  number  of  small  samples  of  Manchester  sewage  and 
sludge,  and  will  only  be  conclusive  when  verified  by  experi- 
ments on  a  large  scale;  but  they  are  sufficiently  important 
to  justify  such  larger  experiments.  Considering  the 
enormous  strides  which  the  mechanical  part  of  chemical 
technology  has  achieved  in  the  last  30  years,  the  cost  of 
working  up  sludge  should  not  be  prohibitive.  Unfortunately 
sewage  chemists  have  generally  not  had  any  practical 
experience  in  the  mauagemeut  of  large  chemical  works,  and 
are,  therefore,  apt  to  overrate  the  difficulties  of  these 
problems,  and,  as  the  easiest  way  out  of  them,  to  ridicule  all 
attempts  at  dealing  with  this  matter. 

To  sum  up,  it  appears  i~>  me  that  where  the  exact 
quantity  of  lime  has  been  used  which  is  necessary  to  pre- 
cipitate the  maximum  amount  of  precipitable  matter  in  the 
effluent, it  must  be  more  amenable  to  further  manipulation, 
and  should  require  but  little  further  treatment.  What  that 
treatment  should  be  will  depend  on  local  circumstances 
aud  the  original  character  of  the  sewage.  In  most  cases  it 
would  be  sufficient  to  acidify  it.  It  also  appears  to  me  that 
the  cost  of  sewage  purificatiou  can  he  reduced  by  recover- 
ing the  valuable  products  from  the  sludge  by  dry  distilla- 
tion. But  the  whole  question  of  sewage  purification  is  one 
which  should  be  taken  up  by  the  Government,  aud  in  this 
opinion  I  am  supported  by  remarks  made  by  the  late  Pro- 
fessor W.  Stanley  Jevons  in  a  paper  (see  the  Manchester 
Statistical  Society,  April  10,  1867,  on  the  analogy  between 
post  office  telegraph  and  other  systems  of  conveyance  of 
the  United  Kingdom  as  regards  Government  control),  in 
which  he  lays  down  the  conditions  under  which  matters 
should  be  controlled  by  Government,  and  which  appear  to 
me  to  apply  forcibly  to  the  case  of  sewage  purification. 
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Di-.  i  mo* 

Id.  LcWKOWttSOfl   said  the  figures  U  t -i  of  working 

the  proposed  process,  and  the   taring  to  be  effected  thereby 

wore  so  startling  that  he  thought  Dr.  Grossmann  ought  to 

farther  inquire  into  the  details  of  the  balance  Bheet.     Se 

him-.  It   t.  ii      i  diffident  ahoal  it  that  he  certainly  would  not 

l„-  inclined  to  lores)   In  the  process   before  he  hadmore 

Information  about  it    It  wonld  be  deeirable  to  have  the 

and  «lr >  i  ii v  the  sludge,  and  the  subsequent 

Although  these  expenses  could 

I    are,  the  gat  making  part — which 

anqnesti bl)  ironid  have   to  be  done  at  the  gas  works  — 

red  to  turn  somewhat  doubtful.  He  bad  bad  Bome 
experience  in  making  producer  gas,  and  therefore,  the  idea 
of  making  water  gas  onl  of  a  powder  containing  7  per  cent. 

carbon  see a  to  him  more  than  startling;  but,  of  course, 

this  manufacture  "a-  onlj  an  alternative,  the  other  being 
that  of  jetting  tar  products  (as  to  which  he  desired  more 
details),  and  selling  the  residue  as  manure  to  the  farmer. 
Bach   material,  i  ■   per  cent,  of  phosphoric  and, 

appeared  to  Mm  ralueless,  and  he  thought  one  would  hare 

to  pay  the  far r  B  shilling   per  ton  to  take  it  away  rather 

than  look  upon  it  ;i-  a  so  tree  of  revenue. 

Mi.  Ili.iiiiEin    Pobtxd  said  that  in  bis  own  experience 

ol   purificati f  watei  and  effluents,  bat  not  sewage,  be 

had  found  ■  Kre.it  deal  depended  upon  the  solubility  "f  the 
lime  at  the  time  of  mixing.  Lime-water  contained  only  1 1 
grains  to  the  pint.  It  large  quantities  of  lime  were  pitched 
into  an  already  heary  solution  the  difficulty  wonld  !»■  to 
diffuse  il  through  the  entire  mass  in  order  to  do  its  work, 
and  there  was,  therefore,  a  great  temptation  to  use  more 
lime  than  was essary.  He  -In  mid  like  to  a-k  Dr.  Gross- 
mann whether  iii  the  treatment  of  Bewage  the  lime  was 
added  in  solution  or  partia'ly  dissolved. 

Mr.  J.  Babitm  midmost  peoplewho  had  ha .1  anything 
to  do  with  sewage  purification  had  always  looked  with 
dread  on  the  disposal  of  sludge.  In  Accnngton  it  was 
aoeumulaiing  at  tin- rate  of  70  tons  per  week.  Dr.  Gross- 
mann advocated  the  additi I  ahoul  three  times  as  much 

Inn*-  a-  was  necessary  i"  prodace  a  clarified  efflaeut.  If 
Ihej  considered  that   two  tons  of  lime  pel    u  illion  gallons 

were  added  s.dely  f.,r  the   pur] I  getting  sludge  cake 

whicb  could  be  utilised,  and  if  thej  considered  the  cost  of 
pressing— taking  n  low    estimate,  8s.  a  ton —it   would   be 

equal  to  5*.  or  6*.  ■  t t  the  dried  solids,  and  then  adding 

to  that  the  extra  two  tons  of  lime  for  producing  it.  the  cost 

would  be   f 10s.  to    I-'-    pel    ton.     He  thought    thej 

,  ould  product  better  f.ms  from  coal  at  much  less  cost,  and 

ai  a lu-trial   process  be  did   nol    see  bow  il 

to  pay.  For  hiiown  part  he  should  like  to  see  a  sewage 
prooess  which  wonld  dispense  entirely  with  the  sludge,  and 
be  was  of  opinion   that  thi  '     j  ■'•  ai    is   carried 

out  at  Bxetet  would,  in  a  great  measure,  meel  the  difficulty, 

there   was  loubl  whatever  that  a  largi    proportion  of 

tl,,  -in, I,  i  Ing  and  had  li.-.n  doing  bo  foi  the 

last   Is  month-. 

\l,    ||   i.uiM-iiiu    said,  with   regard  to  the  suggestion 

thrown  out  by  Dr.  I  ty  -1 Id  inaugu- 

r.,i,  i  the  mi  t  it  -  "t  the  respective 

,  met  foi  di  aling  « ith  the  -  »  -.  hi   was 

atr. nd  that  bj  the  limi  thej  bad npli  ted tl  thej 

would  find  that  the  whole  of  the  i ises  bad  1 super- 
Bled,  and  thej  would  bare  t..  star!  d<  novo  Vs  to  Hr. 
i  issmann's  demonstration  of  distilling  sludge  to  produce 
illuminating  ga-,  tin- .  Kperiment  had  been  nttemp 
at  Kochd  il,-  bj  Mr.  J.  H.  Kidd,  but  unfortunately  il  had 
not  been  conducted  on  sufficiently  scientifl  et  the 

matter  at  reft  It  appeared  to  him  that  Dr.  Grosamann's 
_,...  in  was  to  a  certain   extent   earned  out 

on   similar  lite  -  I   by  the  <  bait  ms        It     Davis) 

nome   yi  !  I  he    '  hairman   would   perhaps  call   to 

mind  thai  he  proposed  passing  carbonic  acid  through  the 
effluent  in  order  to  r<  mine  the  objt  ctionablc  excess  ol  lime 

and  that  he  then  I. unit  the  carbonate  ol  lime,  alone  with 
,t„  ,  he  thought,  would  be  much 

cbeapei  than  using  mlphurou*  add.     With  regard  to  Man- 


chester and  Salford  Corporations  being  committed  to  carry 
the  sludge  to  sea,  h.  was  nol  altogether  decided  in  hi-  own 
mind  that  thi-  was  the  most  satisfactory  manner  of  disposing 
of  it.  In  Glasgow  they  were  tackling  the  sludge  difficulty 
in  a  different  way,  and  thej  were  evidently  satisfied  with 
what  they  were  doing.  By  pressing  and  drying  it  they 
were  producing  a  manure  for  which  they  said  they  could 
get  l/.  to  25s.  per  ton  on  a  fairly  large  Bcale.  He  was 
of  opinion  that  a  source  of  weakness  in  Dr.  Grossimmn's 
proces-  was  that  the  effluent  being  sterile  and  passing  inl  > 
the  Ship  Cans],  which   was  staguaul  ompositiou 

might    bo   set   up  again.      lie   hoped    soon   to   have   the 
opportunity  of  seeing  the   septic    tank  system   at   Kxel 
a  dark   tank    which    in    his   opinion    was  really   a   ccss|K>ol. 
He  knew  of  an  instance  where  half  a  dozen  bouse 

iutoacess] I, and  aftet    a  considerable  time  the  excn 

had  passed  off  in  the  :  and  liquid  prodt 

to  such  an  extent  that  there  was  nevet  much  solid  matter 
taken  out  ;  and  the  Bo-called  septic  tank  system  appeared 
to  be  -imply  a  »  ssp  iol,  the  overflow  from  which  was 
passed  through  aerated  filters. 

Dr.  A.  K.  Mnin;  -aid  that  if,  as  appealed  from  Dr. 
Qrossmann'fl  |  aper,  it  was  proposed  to  Bterilise  the  alkaline 
affluent  by  the  addition  of  sulphurous  acid,  it  would 
tainlj  he  a  wasteful  process,  as  much  of  the  sulphurous 
acid  would  become  neutralised  and  the  resulting  calcium 
sulphite  would  have  a  much  lower  antiseptic  action  than 
sulphurous  acid.  The  anthor  had  stated  that  be  strUittd 
his  effluent,  bat  he  then  modified  the  statement  bj  admitting 
that  the  iporet  were  nol  destroyed.  Ii  was  perfect)}  evident 
therefore  that  hi-  effluent  was  nol  sterile,  and,  assuming 
that  the  effluent  remained  about  Fourteen  days  in  the  Canal, 
there  would  eertainh   In-  ampl.    opportunity   for  secondary 

d nposition    to  -.  t   in  aftei    the  so-called  "sterilised" 

effluent  had  become  diluted  with  Canal  water. 

Dr.  Ki.kkm  .\n  said  that  Mr.  Dancer,  abonl  -i\  months 
ago,  had  >ul. milted  a  similar  process  :••  the  Manchester  Cor- 
poration, although  he  was  not  aware  th  it  hi  had  patented  it : 
hut,  so  far,  nothing  had  bi  i  a  heard  from  the  t  Corporation. 

The  Chairman,  before  calling  on  1 1  ianu  to  reply, 

wished  to  point  out  that  the  process   which    Mr.  Grimshaw 
had  iel.  rie.l   to  was  quite  distinct   from   Dr.  Grossnu 
as  regarded  the  disposal  of  the  organic  mattei  iu  the  slu 
inasmuch  as  In-  (the  i  bnrrinan)   had  utile  tnii 

matter  as  fuel  for  helping  to  burn  the  other  poi  lions  of  the 
sludge  into  cement. 

Dr.  Grossmahk,  in  reply  to  Dr.  Kleeman,  said  that  bis 
remarks  could  not  possibly  have  applied  to  Mr.  Daucer.as 
he  was  nol  aware  thai  that  genl  '  engaged 

on  the  game  subject.  In  reply  to  l'r  Miller,  he  (Dr. 
Grossmann)  passed  carbonic  a.  id  into  the  effluent  before 
adding  sulphurous  acid.     ,\   ..nam  am. .nut  of  sulphurous 

acid    would    be    taken    up    by     the    alkali.    I. ill    he    had  made 

allowance  for  thai  iu  his  estimate,  by  placing  the  eost 
higher  than  il  otherwise  would  have  bei  n  \\  ith  n  gard  to 
Di  Lewko'  l  ch's  remarks,  the  main  point  of  ditreri 
seemed  to  be  bi  to  the  manurial  value  "t  the  residue,  and 
that  question  would  have  to  In  decided  hi  agricultural 
specialists;  bul  he  might  mention  thai  in  estimating  the 
vnlui  of   th-    residue   he  had  I.  en  guided  chiefly    by    the 

valuable  papei    published  bj    Prof.  Munro  on  tl Value 

ol  Sludge."  In  reply  to  Mr.  Porter,  the  lime  was  rendered 
parti]  soluble  before  heing  mixed  with  the  sewage  He 
could  ii"'  -■ .  how  it  was  possible  even  in  the  septic  tank  to 
make  the  insoluble  mattei  in  sewage  completely  disappear. 
Hi.  own  calculations  certainly  led  to  a  very  different  result, 
ai  he  bad  shown  in  hi-  paper.  ,\-  to  carbonic  aeid  being 
cheaper  for  ridding  the  effluent  from  an  excess  ol  lime,  he 
used  carbonic  acid  in  the  tirst  instance  and  acidified  after- 
wards with  -ul|  lull  on-  acid        I   ill.--  sulphurous  aeid  were 

used  the  effluent  would  still  be  slightly  alkaline,  in  whicb 
condition  it  was  most  favourable  for  the  development  ol 
putrefying  bacteria,  but  these  putrefy  i  could  not 

lire  In  an  acid  effluent  containing  sulphnront 
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Meeting  held  on  Friday,  April  Is/,  1898. 


vn.  f;KO.  k.  i>avis  ix  the  chair. 


THE  OXYGEN  TEST  FOB  SEVVAUE 

AND  EFFLUENTS,  AS  CARRIED  OUT  IN  THE 

LABORATORY  OF  THE  MERSEY  AND 

IRWELL  JOINT  COMMITTEE. 

I1Y    J.    CARTER    HELL,    A.E.S.M. 

(  This  Journal,  1893,  11—13.) 

Discussiox. 

The  Chairman  said  thnt  if  the  permanganate  test  was  to 
continue  as  a  process,  some  general  agreement  must  he 
made  as  to  how  the  details  should  lie  perfoimed.  The 
effect  of  dilution,  the  strength  of  the  various  standard 
solutions,  the  indicators,  the  time  occupied  in  making  the 
test  were  all  necessary  subjects  for  discussion.  A  chemist 
could  not  say  he  used  a  particular  "test  "  if  he  varied  it  in 
the  most  minute  particular.  He  had  found  every  modifi- 
cation of  Tidy's  test  to  give  concordant  results  upon  the 
same  samples,  if  conscientiously  carried  out,  whether  by  the 
Joint  Committee's  method,  by  Mr.  Bell's  method,  or  by  any 
other.  But  when  the  results  of  these  modifications  were 
compared  with  each  other  they  did  not  agree ;  SO  that 
whenever  the  permanganate  test  was  employed,  the  exact 
procedure  in  all  detail  must  lie  specified  and  adhered  to. 

The  one  great  drawback  to  the  ordinary  permanganate 
test,  was  that  it  was  performed  in  an  acid  solution,  whereas 
a  sewage  effluent  was  always  alkaline.  Permanganate 
when  used  at  a  boiling  temperature  in  an  alkaline  solution, 
acted  far  moie  completely  upon  the  soluble  organic  matter 
than  in  a  cold  acid  solution,  and  gave  a  much  nearer  account 
of  the  total  organic  matter  than  Tilly's  process. 

This  alkaline  process  was  called  Wanklvn's  moist  com- 
bustion method,  and  the  following  figures  showed  the 
relative  amounts  of  oxygen  absorbed  in  grains  per  gallon 
when  sewage  effluents  were  examined  by  this  process  and 
thine  of  Mr.  Bell  and  the  Mersey  and  Irwell  Joint  Com- 
mittee :  — 


— 

.1.  Carter  Bell. 

Joint  Committee 

Wanklyu. 
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2-0 
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27'il 

It  was  a  remarkable  fact  that  the  amount  of  organic 
matter  over  which  disputes  arise  did  not  amount  to  much 
more  than  the  one-tenth  part  of  the  total  organic  matter, 
tii'  remainder  of  which  was  not  recognised  by  the  acid 
permanganate  test.  What  was  this  remainder,  ami  was  it 
liable  to  putrefy  ? 

Dr.  Pank hurst  said  that  if  the  oxygen  test  could  not 
distinguish  between  putrescent  organic  matter  and  non- 
pntrescent,  then  it  was  of  no  value.  The  test,  as  applied 
by  the  Joint  Committee  up  to  the  present  time,  was 
altogether  arbitrary,  but  if  it  had  any  value  at  all,  a  uniform 
in.  tlmd  of  applying  it  should  be  adopted  by  all  chemists. 

Mr.  Frank  Scuddkr  said,  that  chemists  had  for  years 
been  applying  the  permanganate  test  to  sewage  and  sewage 
effluents  ;  the  test  had  even  been  used  by  Mr.  Bell  himself. 
In  the  Salford  sewage  trial  iu  1395,  on  being  asked  if  he 
adopted  the  recognized  process,  and  applied  it  with  all  care 
and  accuracy,  Mr.  Carter  Bell  replied  "  Yes." 

In  cross-examination  Counsel  put  the  following  question 
to  Mr.  Hell.  (Q.)  You  used  the  permanganate  test  ? 
(.1.)  Simply  because  others  used  it.     The  Judge  :  Just   tell 


me  what  about  the  three  minutes'  tests  ?  (A.)  I  did  not  do 
that.  I  do  not  consider  it  is  any  use.  and  I  did  not  do  it. 
(Q.)  What  about  the  15  minutes' test?  Cl.")  That  I  did 
not  do?  (Q.)  The  only  test  yon  do  is  the  four  hours'  test  ' 
(-1.)  Right. 

The  object  of  using  these  various  time-tests  was  to 
differentiate  the  quality  of  the  organic  matter  and  in  order 
to  make  this  point  clear,  he  (  Mr.  Scudder)  divided  the 
quality  of  the  organic  matter  found  in  the  Salford  sewage 
effluents  into  three  divisions  as  follows:- the  three - 
minutes-test  showed  the  putrid  matter  decomposing 
permanganate  at  once  with  acid.  Angus  Smith  said  this 
test  measured  the  organic  matter  decomposed  or  putrid 
or  at  least  certain  gases  which  it  left  behind  capable  of 
decomposing  KMnO,. 

15  mine,  minus  3  mins.  =  12-mins.-test  showed  matter 
readily  putrefying  and  rapidly  decomposing  permanganate 
with  acid.  Angus  Smith  classed  this  as  organic  matter 
readily  decomposed  and  probably  ready  to  become  putrid. 

four  hours  minus  12  mins.  minus  3  mins.  =  225  mins.. 
test  showed  matter  capable  of  putrefying,  although  slow  to 
decompose. 

The  following  table  differentiated  the  quality  of  the 
organic  matter  as  estimated  by  the  permanganate  test. 


Salford  Sewage  Effluents. 

Quality  of  organic  matter  as  measured  by  permanganate 
showing  oxygen  absorbed  in  grains  per  gallon  after : — 


3  mins.  +  12  mins.  +  225  mins.  =  4  hours. 
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From  these  results  a  valuable  differentiation  of  the 
organic  matter  was  obtained,  provided  there  were  no 
inorganic  bodies  present  such  as  ferrous  salts,  nitrites 
or  sulphites  which  decompose  permanganate  of  potash.     In 

the  Salford  effluent  it  was  proved  by  analysis  that  these 
bodies  were  absent,  consequently  they  had  a  true  measure 
of  the  quality  of  the  organic  matter.  In  1S95  Mr.  Bell 
declared  the  three  minutes'  test  to  be  of  no  use,  but  he  now 
proposed  to  make  use  of  it,  for  he  said  '-  Even  Dr.  Tidy 
when  he  brought  this  oxygen  process  before  the  Chemical 
Society  was  disposed  to  register  the  reduction  which 
occurs  in  three  minutes  iu  the  absence  of  FeO  and  ILS 
as  ilue  to  nitrites,  neither  nitrites  nor  even  salts  of  iron 
are  harmful  in  an  effluent,  therefore  it  would  be  fairer, 
in  reporting  upon  an  effluent,  to  make  some  reduction 
for  the  three  minutes'  test."  Of  course  Dr.  Tidy  was 
referring  to  the  case  of  drinking  waters  and  not  to  sewage 
effluent,  for  he  stated  that  "  during  the  period  of  the  three 
minutes'  test,  all  nitrites  will  be  oxidised,  yvhilst  the 
organic  matter  will  remain  unchanged."  As  Dr.  Tidy 
truly  said,  "the  permanganate  test,  like  every  other 
chemical  test,  must  be  used  with  intelligence,"  and  when 
they  found  as  pointed  out  by  Dr.  Frankland  that  a  sewage 
effluent,  free  from  nitrites,  reduced  in  three  minutes  as  much 
permanganate  as  Thames  water  did  in  three  hours,  and  as 
Dr.  t  Idling  reported,  with  reference  to  the  samples  of  Salford 
sewage  effluent  brought  in  question  by  Mr.  Bell,  "the 
lowest  of  the  results  would  suffice  to  condemn  the  effluent 
several  times  over.  Indeed,  the  result  of  Scudder's 
three  minutes'  te-t  exceeded  somewhat  that  allowed  by 
the  Thames  Conservancy  for  a  three  hours' test."  It  was. 
therefore,  unreasonable  to  suggest  that  any  deduction 
ought  to  be  made  for  the  three  minutes'  test,  when  nitrites 
and  ferrous  iron  were  absent.  He  did  not  agree  with 
Mr.  Bell  when  he  said  that  salts  of  iron  were  not  hurtful 
in  an  effluent.  He  had  known  cases  where  considerable 
injury  and  expense  had  been  caused  to  manufacturers 
using  river  water,  into  which  a  sewage  effluent  containing 
salts  of  iron  yvas  discharged. 
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irder  to   account   foi    1 1 >     di  crcpancj    between  the 
results    obtained    by     Mr.    It. - M    and    himself,   a   series  of 

lament*    «a lueted   following   the   details   of  the 

n.cthi.l  as  carried  out  by  Mr.  Carter  Bell  on  the  one  hand, 
and  by  himself  on  the  other. 


Comjh  hi  in  ..  .1/.  Ihoda. 

I  hi   results  of  the  examination  "t  >cwage  i  fflui  tits  varj  iug 
inic  Impuritt  Following  the  two  methods  were  given 

in  lie-  following  table  :  -- 

T»i:i.k  1. 

Permanganate  'J'isi.  Four  Hours  Ordinary  Tempiratwe 
•nl  in  grains  per  gallon  I. 
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'i  ii  nts  with  distilled  water  gave  lower  results  than 
acting  directly  upon  the  effluent  with  an  acid  solution  of 
h'MaO 

Tabi  i.  3. 
Permanganate  Test,  Four  Hours. 


Prom  thi       B  it  would  be  observed  tbal   Mr.  Bell's 

results  were  in>  ariablj  lowi  r  than  his  own,  especially  as  the 
effluents  became  stronger  in  organic  matter. 

[n  In-  own  procedure  the  sewage  effluent  was  operated 
upon  direct,  and  ool  diluted  with  distilled  watei  as  in 
Mr.   Bell's    procedure   before  adding   an   acid   solution   of 

pen gaoatc.     Moreover,  his  method   involved   the  use  of 

a  large]  vol f  pernianganati   to  md  it  acted  on  a 

stronger   solution   of    organic  matt  r  than    in    Mr.    Hi  ll's 
proc 

,/  larger  volumi  of  KMnO,  Solution. 

'lh,   results  given  in  Table  2  showed  thai   the  u 

larger  volume  of  KMnii,  solution  did   .,- ol   for  the 

great  discrepancy  between  bis  results  and  those    I  Mi    Bell. 

Tabi 
Permangitnati    I ■      I        ii  urn. 


Dilution, 

The  i wing   results  given   in  Table  8  corroborated  tbe 

deduction  drnwn  from  Table  i.  1 1>  it  pieri dilution  ol 
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Effect  of  using  a  larger  volume  of  Sulphuric  And 
Solution. 

In  am  effluent  absorbing  over  2  grs.  "i  oxygen  pet 
gallon  ii  was  found  better  I"  add  2(1  c.c.  acid,  a-  the  per 
manganntc  solution  then  remain*  I  clear  and  free  from  any 
precipitation  of  bydratetl  manganese  oxide.  The  results 
u.i.  not,  however,  influenced  bj  this  modification. 


,  i    i 
mganale  Test,  Four  II 
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From  these  experiments  h<  (nine  to  the  conclusion  that 
the  cause  of  the  difference  between  the  analyses  of  tbe 
effluents  taken  from  the  Salford  sewage  works  was  due 
principally  to  tin-  fait  that  Mr.  Bell  diluted  the  effluent 
with  distilled  water  before  applyiog  the  permanganate  test. 
By  so  doing  the  teal  was  applied  to  a  much  weakei  solution 

ol  orgai lattei   than  when  il ffluenl  was  treated  din 

with  the  aeid  solution  of  KMn04,  Consequently  from 
a  scientific  poinl  "f  view,  it   wis  preferable  to  adopt   his 

(Mr.  Scuddcr's)    pi dure.     Th      was   oonflrmed  l,\    i'i. 

Galling  who  stated  thai  "it  is  quite  in   aci  with 

experience  in  my  laboratorj  thai  previous  dilution  of  the 
effluent  brings  out  the  estimation  of  oxygen  absorb  «l  low," 
an, i   he   went   on  to  say,  "1    support   your  residta    and 

Mi    i.  Led  that  discrepancies  might  arise  from 

the  following  cause*: 

,  i  i  Temperature  (2)  Time  between  collection  of  samples 
an, l  analysi  I     eaction   anl    -harp  enough  if  too 

|,ivm  ni  :  i  i  i  the  rate  nl  «  hich   thi  h  ■  po 
sulphite  i-  run  in  ;  ami  (a)  the  presence  of  suspended  matter 
decolourising  the  KMn'i,  at  the  bottom  of  the  flask. 

,  I  i  As  regards  temperature,  as  both  Mr.  Hell  and  himself 
I   lh.  ir  tests  at  the  ordinan  temperature  of  the 
laboratory,   tho    great    discrepancj    between    our    n 
cii.iioi  be  accounted  for  thus.     The  effect,  how,  rei    ol  h  m 
peratura  had   long  beon  full)'  recognised  and  established, 
an  I  the  reviih-  rit  en  bj  Mr.  Bell  i-i  i  ihlc  headed  "  chemfi 
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used  for  one  million  gallon  of  sewage"  bore  out  generally 
bis  experience  of  tbe  effect  of  temperature.  From  this 
table  of  Mr.  Hell's  he  had  calculated  the  percentage 
purification  effected,  and  the  results  were  interesting 
inasmuch  as  they  showed  that  whether  60  or  80  D3  the 
temperature  adopted,  the  results  were  in  ratio, and  therefore 
the  conclusions  to  be  drawn  from  the  results  must  neces- 
sarily be  the  same.  On  the  other  hand  high  temperatures 
such  a>  212°  F.  gave  most  erratic  results  and  difficult  to 
interpret.  Moreover,  errors  of  a  recognised  character 
appeared,  and  in  consequence  the  use  of  a  high  temperature 
was  condemned. 

'2nd.  As  regards  time  between  collection  of  sample  and 
analysing. 

The  rapid  changes  which  the  organic  matter  in  a  sewage 
effluent  underwent  b\  keeping,  was  most  important  to  note. 
Mr.  Hell  cited  the  case  of  a  sample  of  settled  sewage  rapidly 
generating  II..S  from  the  decomposing  organic  matter.  On 
the  other  hand  the  Massachusetts  Hoard  chemists  recited  a 
case  on  page  461  of  the  Report  of  the  StaU-  Hoard  of  Health 
for  189-1  of  a  sample  of  fresh  sewage,  which,  when  allowed 
to  stand  for  24  hours  decreased  in  organic  nitrogen 
(Kjeldahl)  51  per  cent ,  the  oxygen  consumed  25  per  cent., 
whilst  the  free  ammonia  increased  over  100  per  ceut. 


In  the  laboratory  of  the  Mersey  and  Irwell  Joint 
Committee  considerable  timj  and  attention  had  been  given 
to  the  study  of  the  changes  which  sewage  effluents 
underwent  by  k  eping  under  varied  conditions,  and  the 
results  were  of  great  value  in  judging  of  the  liability  of  an 
effluent  to  undergo  secondary  decomposition.  Hs  nerd 
however  quote  only  the  results  of  one  exp  -rim  •  r, t.  of  the 
hundreds  that  hail  been  made  to  illustrate  the  value  of 
studying  the  organic  changes  that  occur  on  keeping  sewage 
effluents. 

Sample  <;/'  Tank  effluent  from  the  Manchester  Corporation 
Sewage  Works.     After  Lime  and  Copperas  treatment. 

The  sample  was  well  mixed  and  filled  into  bottles  holding 
about  450  c.c.  Other  bottles  (half  Winchesters)  were  about 
half  filled  with  loo  c.c.  sewage  effluent,  leaving  600  c.c.  of 
airspace  (the  stoppers  were  put  in).  Another  portion  of 
the  sewage  was  diluted  with  an  equal  bulk  of  tap  water  and 
filled  into  bottles  (to  stoppers). 

One  hilf  of  each  set  was  put  into  the  incubator,  other 
half  being  set  on  window  ledge  of  laboratory. 

Xo.  1."  Bottle  half  filled. 

Xo.  2.  Bottle  completely  filled. 

Xo.  3.  Bottle  J  sewage,  +  i  tap  water. 
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In..     Albuminoid. 
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Samples  in  Incubator. 

of  Laboratory. 

00°  P. 

2-15 

75°F.|  mi  I'. 

75°  F. 

60    P.  7".    1 '.  60    1 
0-95  I     ..        S'26 

75°  F. 

60   P. 

II-1S2 

75=  F. 



11  11  9e  Original 

..       6-229 

Neutral     chlorine,    25*6 

i  k  water 

f-1-19 

1 

grains  per  gall. 

11  11  tit!  -       +  | 

..        0-137 

..         ..        1-72 

. , 

11-332 

i  Bftwoge 

1 

1  No.  1 

o-o., 

2'33     0-243 

0-232 

0-95     0-85      2-69 

8"29 

0-60 

o-r.i 

Unchanged  in  appearance 

Fungus  on  surface,  slight 

smell. 

16  11  96  •{  ""• 

2'61 

2-85     (I'ill 

11-2111 

1-tll      1-2H  !  2-37 

3-27 

11-51 

a- k; 

Commencing  to  turn  dark 
at  foot,  and  bad  raint 

Black  sediment,  slight 
smell. 

smell. 

LNo.8 

T31      1'28     <riii5 

0*106 

in;.".     (1-7(1     ■.•83 

156 

0-27 

(1-22 

i  Hear  and  colourless,  with 
little  sediment. 

Clear,  bul  sediment  turn- 
ing black. 

f  Xo.  1 

1 

2-38     9'59     0-212 

0-156 

n-ss     0-67     2-73 

1-76 

0-41 

(I-  13 

No  smell,  sediment  grey 
coloured. 

Fungus  on  surface,  slight 

smell. 

19/11/96  iNo-2 

V.    ; 

2-66     S"16     n- 1st 

0-1411 

l-ti-2     1-50     2-91 

3-57 

(1-41 

0-39 

Getting  dark  tinge,  sedi- 

Dark tinged  liquid,  sedi- 

. 

ment  black, Slight  smell. 

ment        black,        HSS 
present . 
Sediment     black,     liquid 

1-26     1*19     "'us:' 

0-07S 

0-34     0-;2      1-55 

1-66 

0-31 

0-23 

Sediment      grey,      liquid 

clear,  not  putrescent. 

dark  tinge,  H^S  present . 

Xo.  1 

2-31 

■'•:il     0-249 

(1-212 

1-00      0-70 

2-5(5 

1-30 

0  47 

n-30 

Slight   putrescent    smell, 
grey    sediment,    fungus 
on  surface. 

Liquid  clear,  grey  sedi- 
ment, fungus  on  surface  . 

2.".  11  '.«; 

No.  2 

2-40 

3-15      0-201 

0-162 

l-H  '  22S      2-07 

4+4 

(1-32 

ll'2'.l 

Sediment    black,    putres- 
cent smell. 

Sediment  black,  liquid 
dark,   H2S  and  putres- 

cent smell. 

.No.  :j 

1-33 

1-22     O-106 

0-02S 

071      1-34 

1-61 

3-SI-, 

IT17 

li-l'i 

Liquid    clear,  little    grey 

Sediment      black,      with 

sediment,  hairy  fungus. 

black  fungus,  H2St  and 

putrescent  smell. 

fNo.  1 

2'2t 

2-38     0-235 

0-190 

a-  s2     0-U7     2-33 

112 

0-54 

(J- 40 

Sediment  brown  and  grey, 

Sediment  brown,   fungus 

1 

fungus   on  surface,  do 

on  surface,    no  putres- 

smell. 

cent  smell. 

26/11/96 -{No.  2 

| 

2-45 

2 -tn    o-iry 

o-itis 

0-»8 

2-60 

2-69 

4-01 

0-56 

u-57 

Sediment    black]    slight 
putrescent  smell. 

Black  sediment,  liquid 
dark,  putrescent  and 
11  3, 

LXo.3 

1-40 

..       0-112 

" 

II-I-.2 

,  , 

1-58 

0  26 

.. 

Sediment      grey,     liquid 

~So  sample. 

clear. 

3rd.  As  to  tbe  end  reaction  not  being  sharp  enough  if 
too  much  sewage  be  present. 

This  is  nut  his  experience,  and  no  difficulty  had  arisen 
in  getting  a  sharp  end  reaction  using  70  c.e,  of  the  Salford 
sewage  effluent.  The  results  given  in  Table  3  where 
20  c.c.  and  7i>  e.e.  of  effluent  respectively  were  operated 
upon  -were  as  nearly  a?  possible  the  same. 

4th.  As  to  the  rate  of  adding  the  NajS203  solution. 

The  titration  of  an  iodine  solution  was  one  of  the  simplest 
and  most  accurate  of  volumetric  manipulations,  but  it 
could  not  be  satisfactorily  carried  out  in  a  wide  mouthed 
vessel  as  used  by  Mr.  Bell.  A  narrow  stoppered  bottle 
must  be  used.  Moreover  it  was  important  to  have  an 
excess  of  Kl  present,  otherwise  fne  iodine  escaped  from  the 
liquid. 

Sth.   As  to  the  presence  of  suspended  solids. 

It  was  not  necessary  to  constantly  shake  the  solution  as 
suggested  In  Mr.  Bell,  tin  occasional  shake  being  sufficient. 


and  that  only  in  the  case  of   sewages  heavily  charged   with 
suspended  solids. 

The  permanganate  test  as  carried  out  in  the  laboratory  of 
the  Mersey  and  Irwell  Joint  Committee  had  proved  of 
great  value  in  the  examination  of  sewage  effluents.  It 
was  not  solely  relied  upon  in  forming  a  judgment  af  the 
quality  of  an  effluent  and  its  fitness  to  be  discharged  into 
a  stream.  Other  scientific  'lata  mu^t  he  taken  into 
consideration  in  addition.  There  had  been  considerable 
divergence  of  opinion  expressed  from  time  to  time  as  to 
the  propriety  of  the  permanganate  test,  and  as  to  the  limits 
of  impurity  allowable  in  sewage  effluents  (see  this  Journal, 
Jan.  1897,  p.  16  el  .sec/.). 

The  following  table  showed  the  results  of  the  examination 
of  307  sewage  effluents  submitted  by  the  Mersey  and  Irwell 
Joint  Committee  to  Sir  Henry  Roscoe  for  analysis  during 
the  past  12  months. 
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PermiingmtuteTrst,  J-'nur  II..,,,  i.—RetulltoJ the  examination 

n./.    ijll.n  nls  tubmtltd    /»/  thr  .!/•  I  -./.'  ""•/  /riicll 

Joint   Committee.      January  to    /'  \R97,from 

54  Sanitary  Avthorititt    representing  a  population  of 

1,684,002. 


Krtl'u  i.t  -A  and  f:iir  .. 

munliafacton  . 

bed 


a 

in 


717 

I.-,:; 
is-o 


1000 


Killm-iii-  that 

ii  n7  up  to  1  i-tiiiii  |ht  icdlon 

ri»  fraiiii  to  l'fSfrraina  per  gallon. 

r»      ,.      I'M 
rs 

••■II  

::■"                      ..      . 
:in  itn.l  upward) 


10 

:i 
It 

8 


no 


17 


Lente 

Prom  precipitation  ■» i< -rn- 7 

„     Hltntio 

'  .   .lllllents   - 

■m  alone in 

nitration 31 

ilu.ni- 

ipital alone 3t 

„      liltiTiiii'ii 0 


:so7 

(if  the  in  bad  effluents  'J~  were  From  seven  sanitary 
authorities,  who  admitted  that  these  effluenta  were  bad. 
The  remaining   18   nmplea  were   from  the  Salford  sewage 

work-,  and  Mi.  Bell  ■ tended  that  thej  were  satisfactory 

inasmuch  as  when  thej  were  kepi  in  closed  bottles  For  :i 
1 1.  1 1". I  varying  From  seven  weeks  to  ii  a  months  considerable 
purification  hid  taken  place  as  mensnred  bj  the  permanganate 
Mi.  Hell  quoted  analyses  ol  some  of  I  he  official 
samples  taken  bj  the  Mersey  and  Irwell  Join!  Committee 
•  liirin^r  I  hi-  Mar  I  f-  •(  7 .     (  In  reFcrCUCe  I"  lii-  own  nut,   1 k- 

■"I  that  man]  of  these  effluents  r.  t.  r  r . . I  tobj  Mr. 
Bell  stank  after  being  kopl  m  a  temperature  ol  7.'.  P.  for 
■even  da] 

Willi  reference  to  the  action  of  phenol  on  the  perman- 
ganate teat,  Mr.  Bell  quoted  the  case  of  a  sewpge  effluent 
having  been  condemned  as  a  bad  effluent  by  him  i  Mr. 
Scudder),  and  pronounced  *•_>  himself  to  be  a  good  one. 
iin  reference   to   tlii<   ps  >-'■,  he   Found  thai   nn 

Ma]  llth,  1897,  a  sample  ol  effluent  From  the  Iteddish 
c  «..rk-  ««-  submitted  to  him  (Mi  Scudder)  for 
analysis  hj  the  Merset  and  Irwell  Join!  I 
reported  to  them  that  the  four  hours'  oxygen  lesl 
grains  per  gallon,  and  that  "  with  regard  to  this  tfflui  nl  the 
■  impuritj  was  insignificant,  the  high 
oxygen  nbsorbed  figure   lumn  dm 

>i ijilili    volatile   reducing   substance,  which   i Id   nol    be 

i.i.  null.  .1  owing  ("  the  small  quant  ly  ol 

and    saline    ammonia   was    1-26    grains    per  gallon,   the 

alhnminoiil  amn ia  0*08  grains,  chlorine   8S  ^rain-  per 

gallon.     Further  sampli  m  r..r  investigation." 

In  :i  subsequent  sample   submitted  on  June   17th,  the 
"  absorln  ■!  it  tins  per  gallon,  and  be  reported 

thai  "  the  an I  mporitj  n  ,,,!_  ,|„. 

albnminoid  si 

and  tbe  eh 

mi-  For  the  high 
and    indicates    ih  u  luring    impurity    i-    i 

•  bat  ml' ■--  i 

1    l     <  id  him  to 
mn  the  emui  at,  and  ii-  ralnc  in  di  termining  n  source 
••I   pollution  which  no  othei   teal   indicated  could   not  be 
iked, 


A-   Farther  showing  the   action   of   tar  acids  on  the 
tnganate  test,  Mr   Bell  quoted  analyses  made  hi  him 
(Mr.  Scudder)  of  effluents  From  the  treatment  of  Sal  Ford 
j    tbe  Bacillite   Company's    process,  which   were 
inli-il   by   i  ii-   harmful."      Mr.    Bell 

stated  tint  "  these  effluents  remained  lirifiht  and  clear  for 
weeks,  showing  no  sit  lomposition,  yet 

this  oxygen  tesl  classified  them  all  as  had  effluents."  As 
average  daily  samples  of  the  effluents  resulting  From  the 
treatment  of  the  Salford  sewage  bj  iln-  particular  pn 
were  collected  on  October  15th,  ltt95,  and  continued  until 
October  30th,  1895,  and  submitted  for  analysis  and  report, 
he  was  able  to  sis' that  the  permanganate  test  was  not  the 
only  one  that  branded  these  effluents  as  harmful,  afore- 
over,  these  effluents  while  invariably  clear  and  free  from  sus- 
pended solids  when  firsl  collected  and  possessing  a  faint  tarry 
smell,  In  ram.  on  standing  a  comparatively  short  lime 
turbid,  deposited,  solid  matter  (chiefly  carbonate  of  lime 
and  organic  mattci  I,  and  gradually  underwent  putrefaction, 
evolving  a  stink,  having  first  the  odour  of  sewer  gas,  and 
eventually,  in  tin'  majority  of  cases,  that  of  sulphuretted 
hydrogen.     Tbe   samples  were   k.  i>t   in  stoppered  bottles, 

and  at   a  temperature  of  7.'i    I   .  c litions  favourable  to 

secondary  decomposition. 

Mr.  Bell  said  thai  waters  containing  antiseptics  would 
1  e  most  beneficial  to  the  >liip  t  anal.  Thi-  be  did  no)  s 
with,  because  in  the  firsl  place  the  amount  "t  phenol  or 
■  I.  -ol  which  was  necessary  to  prevent  the  devi  lopmeot 
stink  was  large  and  tbe  expense  exorbitant;  secondly,  as 
Angus  Siniih  pointed  out,  disinfection  was  nol  s  magic  art 
performed  bj  a  small  niece  of  some  substance  which 
ill  evils  nl  once,  and  the  greater  il»'  amount  of 
t!ir-c  tar  acids  used  the  greater  the  amount  of  sulphuretted 
hydrogen  when  i iu-r»-  was  much  water.  Thej  produced  ■ 
decomposition  which  Vngus  Smith  called  "  the  putrescent 
miliar  ni  carbolic  acid,"  and  which  resembled  the  odour  of 
sewer  gas. 

Mr.  Bell  quoted  experiments  on  the  action  of  perman- 
ganate of  potash  on  such  bodies  as  phenol  and  sulphate  of 
quinine,  and  his  results  required  some  explanation.  Applying 
the  three  minutes'  tesl  to  a  solution  of  phenol  | 
tbe  gallon),  Mr.  Bell  stated  that  the  Mersey  and  Irwell 
method  gave  a  result  iinst  os7  by  hit  own 

mi  il .ml.  the  ii  fforoncc  bein  mnds  pet  cent.     Tin 

figure  (0*00004)  must   1"'  wrong,  inasmuch  as  if  70  c.c.  of 
the    pln-nol   solution    were    taken   tin*   volume   of    KMn'i, 
ii"M   used    would    onlj    in-  which    was   not 

measurable  bj  a  burette.     Mori i.  iM-  difference  of  some 

thousands  pet  cent,  was  not  borne  out  bj  tbe  figures  given 
in  Mi    Kill's  la-l  table. 

ih.  results  of  his  own  experiments  were  as  follows: — 

I'h,  nol  iiml  Sulphate  <;/'  Quinine. 


i  uyget i i  for 


tfinutes. 


Adding       \.i.|iiil' 
KM  in  i,       I, 

v. ,  »-. 


Phenol,  I  -train  i-  r  -rail 

Btilphato  of  quinine,  ■'-  grams  per 
■rail. 


i  i  • 


Mi.  Hi  II   -aid  that   the  three  minutes'  test,  as  i lucted 

hy   liim   i  Mi     Scudder),  was   going   back    in   the   original 

;  if  Forchan ir,  and   quoted  Tidj    as  saying,  with 

Be  to  this  mi  i  In  i.i  :  "  I  sin  free  to  ndmil  that,    on 
■  a  tin-  way,  the  permangutc  process  i-   irregular, 
ind  wanting   in   delicacy."      Now,   Hi.  Tidy's 
remarks   did   not   apply  either  to  the  origiunl   pro 
1  nulla  in  in  ir  or  tn  In-  (  Mr.  Scudder's  I  method,  us  n 
in   the  original    paper   bj    In    Tidj    in    i>7'.i  would  -Imw 
(J.   Ch                 ;;5,   67).      I'r.   Tidj     was    reterring    to 
VYanklyn'i  wantol  bing  the  tbod  of 
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performing  the  experiment   with   KMn04  in   his  book  on 
water  analysis. 

Dr.  D.  B.  Hewitt,  as  a  member  of  the  Mersey  and 
Irwell  Joint  Committee,  said  he  had  been  acquainted  for 
many  years  with  the  permanganate  test,  and  he  believed 
it  was  used  by  Dr.  Annus  Smith,  who  was  a  conscientious 
and  able  chemist,  but  in  addition  to  that  he  remembered 
a  paper  read  before  the  Manchester  Literary  and  Philos- 
ophical Society  by  Dr.  Burghardt,  in  which  lie  set  out 
very  fully  a  great  number  of  tests  made  hy  permanganate, 
extending  from  the  upper  regions  of  the  River  Irwell  down 
to  Mode  Wheel  and  the  Barton  Locks,  and  he  relied  very 
strongly  indeed  on  the  permanganate  test  as  a  means  of 
indicating  the  putrefactive  character  of  sewage.  A  state- 
ment had  been  made  that  should  be  made  perfectly  clear. 
It  was  said  that  there  had  been  some  difficulty  in  obtaining 
from  the  Joint  Committee  a  satisfactory  description  of  the 
mode  of  making  their  test.  It  was  perfectly  correct  that 
at  one  period  there  might  have  been  some  difficulty  in 
obtaining  information.  In  courts  of  'law  contending 
parties  were  not  very  willing  to  show  their  hands,  and 
he  believed  in  the  Salford  case  the  chemists  were  very 
ingenious  in  their  explanations.  It  had  been  said  that  a 
lime  effluent  would  not  decompose,  but  he  had  seen  the 
effluents  both  from  Manchester  and  Salford  looking  very 
clear  and  bright,  and  the  moment  they  touched  the  waters 
in  the  Ship  Canal  there  was  a  precipitation  which  resulted 
in  a  certain  amount  of  solid  and  organic  matter  being 
deposited  in  the  canal,  which  formed  sludge,  and  which 
the  canal  authorities  had  to  take  out.  It  had  been 
frequently  stated  that  the  effluents  from  Manchester  and 
Salford  were  much  belter  than  the  canal  water,  but  it  bad 
been  proved  beyond  doubt  that  the  ship  canal  was  much 
worse  below  the  outlets  of  the  Manchester  and  Salford 
effluents  than  above  them.  Now,  whether  the  perman- 
ganate was  the  proper  test  or  not,  it  was  not  the  test  solely 
relied  upon  by  the  Joint  Committee,  although  it  had  been 
used  from  the  beginning  for  the  purpose  of  establishing 
certain  ratios,-  and  the  ratios  of  Mr.  Hell  we-e  no  better 
than  the  ratios  of  Mr.  Scudder.  Mr.  Hell  knew  that  every 
time  a  complaint  was  made  by  the  Joint  Committee  they 
sent  not  only  the  results  of  the  permanganate  test,  but  the 
albumenoid  test  and  the  amount  of  alkalinity.  He  admitted 
there  was  a  time  when  the  Joint  Committee  would  not  give 
everything  that  was  asked,  but  he  was  quite  sure  that  if 
any  chemist  wished  to  go  to  the  Committee's  laboratory 
anil  discuss  the  matter  in  a  friendly  way.  they  would  be 
very  welcome.  He  found  that  Mr.  Hell,  as  analyst  to  the 
Cheshire  County  Council,  advised  that  the  effluents  measured 
by  the  same  test  as  used  by  him  at  Salford,  were  not  fit  to 
enter  the  Cheshire  rivers,  while  the  effluent  at  Salford  was 
good  enough  for  the  ship  canal.  He  (Dr.  Hewitt)  was 
pleased  to  hear  the  Chairman  say  that  he  had  tried  the 
permanganate  test  in  several  ways,  and  he  quite  followed 
him  that  it  was  very  likely,  when  carried  out  in  different 
ways,  very  different  results  were  obtained,  but  Mr.  Scudder's 
results  gave  useful  comparative  figures  or  ratios.  He 
thought  Mr.  Carter  Bell  had  done  a  great  service  to  the 
State  in  bringing  this  matter  forward  and  having  it  dis- 
cussed by  a  number  of  skilled  chemists,  and  one  of  the 
objects  of  that  Society  was  to  compare  notes  and  come  to  i 
some  agreement  as  to  a  standard  method  to  be  adopted. 

Mr.  H.  (iniMsiivw  said  h"  did  not  wish  to  defend  the 
imperfect  way  in  which  this  test  had  often  been  applied,  I 
and  he  thought  it  was  not  altogether  creditable  to  them  as 
chemists  that  they  had  not  come  to  some  settlement  as  to 
a  standard  method  to  be  adopted  throughout  the  country. 
Notwithstanding  so  much  had  been  said  against  the  test, 
when  they  had  some  hundreds  or  thousands  of  tests  to 
make,  some  easy  method  of  analysis  had  to  be  adopted, 
and  certain  allowances  made  for  discrepancies  in  the 
results.  No  two  chemists  seemed  to  have  settled  down  to  the 
same  mndus  operandi,  and  they  were  all  agreed  that,  when 
this  was  the  case,  the  test  was  valueless.  If  they  could 
only  come  to  some  agreement  that  an  effluent,  however 
produced,  would  not  subsequently  become  offensive,  then 
they  might  agree  to  a  basis  upon  which  the  oxygen  test 
could  lie  applied,  so   as  to    show  that  an  effluent  would  not 


be  liable  to  secondary  decomposition,  and  might  therefore 
be  allowed  tc  pass  into  an  industrial  river. 

Mr.  II.  Pettigkew  said  that  the  permanganate  test  in 
capable  hands  was,  in  fact,  the  best  comparative  test,  and 
in  submitting  a  large  number  of  sewages  each  month  to 
the  Joint  Committee  (who  were  not  all  chemists)  such  a 
test  was  a  great  guide  and  enabled  them  to  understand,  in 
conjunction  with  the  remarks  of  the  Chemical  Adviser,  the 
position  of  the  various  Local  Authorities  much  better  than 
if  complete  analysis  were  submitted  in  each  case.  When 
20  or  30  sewages  had  to  be  done  in  a  day,  it  was,  on  the 
face  of  it,  of  no  special  value  to  make  lull  analyses  of  first- 
class  effluents,  and,  after  long  experience,  it  was  found  that 
effluents  which  had  an  oxygen  absorbed  value  of  not  over 
one  grain  per  gallon  four  hours  list,  were  not  Usually 
liable  to  undergo  putrefaction.  Hence  this  test  was  first 
applied  (both  three  minutes  and  four  hours)  and  all  which 
came  out  below  one  grain  per  gallon  four  hours  test  were 
laid  aside  as  satisfactory,  and  those  above  this  figure  were 
more  fully  examined  into  and  clas>ed  accordingly.  There 
had  been  statements  about  the  permanganate  test  and 
manufacturers  effluent,  but  to  such  this  test  (unless  in  the 
ease  of  brewers',  fellmongers',  ami  such  like  effluents)  was 
seldom  applied. 

A  great  deal  had  been  spoken  about  nitrites  and  ferrous 
salts  and  their  action  on  the  permanganate  test  those 
who  spoke  sorely  did  not  realize  the  position  of  these  two 
compounds.  Hi-  had  seldom,  unless  during  heavy  raius, 
found  nitrites  present  in  tank  effluents,  and  in  filtered 
effluents  they  would  be  at  once  detected  by  observing  the 
ratio  between  the  three  minutes'  and  four  hours'  test  ; 
moreover,  every  sample  delivered  was  tested  separately 
fir  nitrites. 

Willi  regard  to  ferrous  iron,  suppose  HI  grains  per 
gallon  of  ferrous  sulphate  were  used  for  precipitation 
purposes,  and  that  the  whole  of  this  iron  escaped  in  the 
ferrous  sate,  no  precipitation  taking  place,  then  in  70  c.e. 
(the  amount  taken  for  the  permanganate  test)  of  this  liquid 
there  would  be  0-031  grains  of  iron  as  (Fe)  which  would 
make  the  estimation  of  the  oxygen  absorbed  only 
0-28  grains  per  gallon  too  high.  Hut  as  the  amount 
supposed  to  escape  was  absurd,  it  was  plain  that  ferrous 
iron  could  hare  no  bearing  on  the  question.  Xo  test  they 
knew  of  for  sewage  analysis  gave  absolute  figures  and  they 
did  not  want  that,  but  only  the  measure  of  putrescence  or 
liability  to  putrescence.  The  permanganate  test  in  skilful 
hands  showed  this  in  most  cases  better  than  any  other 
single  test,  and  he  who  neglected  the  permanganate 
process  did  not  use  the  best  methods  he  had  at  hand. 

Dr.  J.  Gbossmann  said  that  there  were  many  substances 
likely  to  be  found  in  sewage  which  were  not  of  a  noxious  char- 
acter, and  yet  consumed  a  certain  amount  of  the  permanga- 
nate solution  in  making  the  test,  and  again  processes  might 
lie  used  involving  the  employment  of  sterilizing  subslauces 
which  also  would  consume  permanganate  solution.  Although 
the  test  was  highly  praised  in  certain  quarters,  owing  no 
doubt  to  its  being  easy  of  execution,  he  did  not  agree  with 
Mr.  Pettigrew  in  the  opinion  that  the  chemist  who  did  not 
employ  it  •■  did  not  use  the  best  methods  he  had  at  baud." 

Mr.  A.  Siieuset.-  said  that  the  most  characteristic 
constituent  of  domestic  sewage,  viz.  :  urea,  had  no  reducing 
action  upon  permanganate  under  the  c audition  of  the 
"oxygen  consumed  "  test  even  at  1  111  F.  Mr.  Sisson 
mentioned  to  him  that  he  had  found  that  urea,  when  boiled 
with  strong  alkaline  permanganate,  yielded  abundance  of 
ammonia.  He  repeated  the  experiment  with  the  same 
sample  of  urea  and  obtained  similar  results.  Thinking  that 
possibly  the  urea  might  have  been  prepared  from  potassium 
eyanate  and  ammonium  sulphate,  he  prepared  with  great 
care  some  pure  urea  from  urine.  From  this  he  made  a 
dilute  solution  and  added  a  quantity  equal  to  5  millegrammes 
along  with  a  small  quantity  of  pure  carbonate  of  soda  (about 
15  centigrammes)  to  500  centimeters  of  water  and  distilled 
;  s  described  by  Wanklyn  in  his  text  book.  He  obtained 
small  but  quite  appreciable  quantities  id'  free  ammonia,  ami 
then  added  alkaline  permanganate  and  obtained  in  each 
fraction  of  jil  e.c.  very  considerable  quantities  of  ammonia, 
the  fourth  fraction  containing  considerably  more  than  the 
first.       He    then    diluted    the    contents    of    the    flask    with 
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let  nnil  continued  the  distillarioi 
I  and  although  the  ttask   finally   frothed 
..ith.  experiment,  io  ali  0*4  millgrammcs  ol 
ammonia  was  obta 

The  fact  that  ammonia  wa     yielded   in  the  way  described 

w.,~   -i   surprising  to  him,  seeing  that  Vanadyl 

mi. I1..11.  ilh    thai   ii"  ammonia  was  yielded  bj   urea 
under  toe  above  conditions. 

With  .   tbe    oxygen   consumed   i.-\   1"    had 

■    .  M..  riments   with   a 

lion  in  the  results  took  place  when 

iditionaaa  Io   temperature,  dilution,  and  duration  ol 

it    were   altered.      Without    going    into   details,  his 

result!   thowed   him   that  the  most   important   differences 

occurred  when  the  temperature  raried,  a-  much  »s  40  per 

difference   in   the   figures  being  obtained   when  the 

temperatures  raried  between  60   and  '.'"    I'.     Dilution  he 

found  made  very    tittle  difference   in  the  rt-nlt  ;  time  "f 

course  being  an  important  factor.     One  speaker  had  called 

■    i  arbitrary.     He  agreed  with   him.      It   was  both 

arbitrary    and   empirical,   and   its   value   as    a    means    oi 

determining  the  am il  "t  pollution  was  greatly  d 

iwing  to  the  many  variations  and  eccentricities  ol  Ihe 
[I  would  be  almost   better  if  chemists  would 
,l„.  r.iiinr.-  ol  i  -'-  aloni  as  a  mi  ans  ol  determining 

,l„.  character  ..t  sewage  effluents  Ihe  stability  ot 
otherwise  of  an  efflnenl  could  be  most  readily  determined 
in  his  opinion  by  placing  the  portion  to  be  tested  under 
conditions  ••!  temperature  favourable  to  the  development  of 
any  bacteria  which  might  be  present,  and  keeping  it,  say 
i  few  days,  when  the  senai  of  smell  would  determine 
accurate!}   whethet   or    no  any   objectionable  change  bad 

taken  J 

Mi  .!  B.uireb  said  thai  several  years  ago,  when  he  first 
decided  to  tr\  the  permanganate  test  for  sewage  and 
fluents,  he  knew  of  no  recognised  or  published 
method.  The  tests  he  had  to  make  werenol  for  publica- 
tion bat  f'.r  Ins  own  guidance,  so  be  a  lopted  what  appeared 
i,,  him  to  '"'  Ihe  simplest   method.    The  oxygen  pro 

nli.. I  in  tin-  books  was  for  the  purpose  ol  indicating 

and   t"  a  certain  extent   measuring  minute  quantities   or 

organic    matter    which    might    be    present    in    drinking 

water.     It  did  nol  appear  t<>  him  advisable  to  dilute  the 

age  with  pa  iwn  t..  the  level  of  ■  bad  drinking 

w:,t,-i   in  order  thai  it  might  be  treated   by  an  extremely 

dilute  solution  ol  p  rmanganate.    The  permanganate  which 

be  hail  used  was  ten  times  as  strong  as  that  recommended 

testing  drinking  waters,  and   the   aewag*  ot    effluent 

i  not  diluted  with  \>a:.  r  previous  to  testing,  unless  the 

lamph  was  a  veiy  bad  one.     -    hours  was  the  time  adopted 

ii   «.i«  of  a  convenient  duration  to  tit  in  with  a 

morning's  work,  and  the  temperuturi  iras  found 

tu  '  rcrj    ■  i^ih    i.i.inii.ii  m   Summer  or 

Winter  bj  means  of  a  tank  of  water.     There  was  only  one 

standard  solution,  the  litre  •(  which   need  l>.    accurately 

km. hii.  ami  that   was  the  perm  used  for  the  final 

t.ir i.  an. I   which  contained    KMnti,  equivalent   t . >  < > ■ .", 

milligra f  oxygei    i  ■  r  •  ubic  ccntimetn       Sow,  this  was 

the  in.  thod  be  had  Blwayi  nsetl,  ami  the  details  ha. I  already 
i  described  in  thi  papet  referred  to  by  Mr.  Bell.     Since 
then  he  had  made  further,  experiments  upon  tbe  effect  of 
dilntiug  and  also  upon  thi  ree  of 

....I  ..f  tempi  ■  ilu         He   h.i.l  ah  i    th,. 

mi!  .ml.,  l-.tli   in  tin-   presciici   an.: 

ammonia.     The  details  of  these  experiments  hi  bo| 
1..  .,1,1.  tola]    before  tin-  Socii  future  time,  bnl 

ha  might  mention  th.  conclusions  which  In-  had  so  fat  been 
able    i"  It"'    ptesel  rait'   wmiiM    only 

ait-  when  there   was   present  more  than  » 
i.  nl.  or  "hen  the  temperature  aras  loo 
i>.     In   the   |.ii-  round   that 

nearly  all  tin-  chlorii  averted  or  retained  as  HCI. 

when  the  prod  luctedatthi  tern]  'mail 

l.\    til.-    boiling    water    Lath,   there   being    presumably    a 
adiog  liberation  of  nitrogen.      IT-    numbera   >>l. 
tained   with  differvnl   degt  utton  varied  to   some 

extent,  ►till  tin-  variation  was  nol   such  a-  t..  maki 
process  an  unreliable  one.    The  temperature  ought  to  be 
i  .hi  t.i  within  MM  or  two  degree*  of  tl 


frequently  iringthe  period  allowed  for  oxidations 

Tin'  amount  of  organic  matter  t  iken  should  not  be  more 
than  would  deoxidiss  one-half  of  th.'  permanganate.  If 
these  points  were  attended  t..  (here  was  no  reason  why 
different  chemists  should  obtain  very  varying  results. 

Mr.  .1.  (  uirnc  Iiki.i  .  in  reply,  said  that  he  began  to  u-, 
tho  |iermanganate  test  some  l'  >  years  ago,  but  a-  lb*  U  si  »  is 
an  empirical  one,  so  much  depending  upon  the  details  in 
carrying  it  out,  an  1  as  his  methods  were  in  existence  long 
before  tin:  Mersey  and  Irwell  Acts  came  into  operation,  he 
thought  his  process  should  have  had  a  little  more  considera- 
tion. Some  eight  years  ago,  when  the  Salford  sewage  wa6 
undergoing  treatment  by  the  Electrical  Purification  Com- 
pany, In-  hud  agreed  with  Sir  Henry  Koscoe,  the  chemical 
adviser  to  the  company,  that  the  oxygen  test  should  be 
conducted  fur  three  minutes  ami  three  hours  at  laboratory 
temperatures,  and  lie  thought  he  should  have  been  informed 
when  .my  change  bad  been  made  in  the  procedure. 

Mr.  Petnjgrew's  ami  lir.  Hewitt's  remarks  were,  he  (Mr 
liell)  considered,  very  valuable,  and  to  the  point,  as  from 
the  former  it  was  easy  !••  see  the  mod  us  operandi  followed 
in  judging  sewage  effluents,  and  Dr.  Hewitt  hud  smoothed 
the  way  foi  a  reasonable  settlement  of  the  question.  He 
could  not,  however,  quite  understand  the  difference  in 
behaviour  of  the  effluents  in  the  Mersey  and  Irwell  labors) 
lory  and  in  his  o«n.     Effluents  that  had  been  reported  as 

"bad"  ami  "  putrid  "  by  thi  Joint  '  aittee,  had  u.ither 

decomposed  nor  emitted  any  putrid  odour  in  his  (  Mr.  Bell's) 
laboratory,  t-..  that  he  could  onU  come  to  the  conclusion 
that  in  tiie  Joint  Committee's  laboratory,  the  samples  had 
Wen  subjected  to  extraordinary  conditions.  Hedoobtedthe 
fairness  uf  subjecting  effluents  to  a  high  temperature  in  a 
stagnant  atmosphere  such  as  that  of  an  iucuhatt.r. 

Mr.  Scndder  had  quoted  Dr.  Villus  Smith  very  often,  but 
he  doubted  whether  be  was  sufficient}]  accurate  in  Ihe 
expression  of  the  late  doctor's  views.  The  lati 
Smith  patented  a  process  for  disinfecting  sewage  with  a 
mixture  of  the  sulphites  and  carbulates  of  magnesia  and 
lime  which,  with  his  \ast  experience,  mast  be  considered 
practicable  and  effective.  A  disturbance  of  the  oxygen  te-t 
can  be  well  imagined  wherevei  this  proci  s~  should  L. 

IT,  ii  a,  .1  by    Mr.  Scndder  .,t  the 

close  of  nisi  marks  referred  to  a  gramme  and  not  to  a  grain — 
in  grains  i>er  gallon  it  should  read  not.  He  hoped  the 
discussion  would  nol  have  taken  place  in  vain,  foi  it  proved 
thai  if  uniform  results  were  desired  all  chemists  must 
work  by  precisely  the  sun.'  methods. 

Meeting  held  on  Mny  <".M,  1898. 


MR.  Gl  OROI   l      m\  i»   is    rax  num. 


Nun   on    I  111    CONSTITI   I  I'  'N  '  IF  INDK  AN   \NI> 
SOME  DERIV  VI  IVI  -  OB    INPh.i  >  II  N. 

\.\     1  I  i.N     M  ,111  111  I  W  SKI,     I'll   I'  .     IVi    t       ..      KII..M1II 

Sikci  I  Schunck'a  classical  researches  on  indican  very 
little  has  been  done  in  ordi  i  to  char  up  the  constitution  of 
ilii-  substanoi      (  onsidering   tho  great  importance  of  this 

alma. sal,  f i  a  technical  point  of  view,  and  remembering 

thai  "iily  by  a  tin. rough  knowledge  ol  its  constitution  can 
the  danger  which  threatens  tbe  production  of  natural 
indigo  be  possibly  averted  (,w,-  refer,  ol  course,  to  thi 
improvements  achieved  in  tbe  preparation  of  artificial 
indigotin),  it  may  1»  permissible  t.i  call  your  attention  to  I 
ii  w  taets  and  theoretical  considerations,  which  may.  in 
conjunction  vrith  the  well-known  discoveries  of  Schunok, 
throw  si.tne  light  on  the  constitution  ol  indican, 

Tlie  chemistry  of  indican  i~.  of  course,  closely  depei  dent 

,.n   the  chemistry    of   the  glucosides,  ami   it   is  th.  refore 

iry  to  call  attention  to  tbe  constitution  ol   glucosides 

in  gem  ral. 

Glucosides  are,  as  ilus  name  already  indicates,  condensa- 
tion products  ol  at  l<  a-t  ,uie  mob  cule  of  a  hexose,  pentose, 
or  carhohydrai.  generally,  with  a  molecule  ol  another 
substance  of  acid  nr  ha-ic  character,  amongst  which  may  be 
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found  phenolic  substances,  amido  compounds,  and  carbo- 
hydrates. The  glucoside  of  levulose,  for  instauce,  is  cane 
sugar. 

The  mode  of  combination  of  the  radical  of  the  carbo- 
hydrate with  the  other  molecule  constituting  a  given 
glucoside  was  clearly  shown  by  one  of  us  four  year-  ago 
(L.  Marchlewski,  J.  (hem.  Soc.,  London,  1893,1137).  It 
was  found  that  simple  glucosides — that  is,  such  as  are  com- 
posed of  one  molecule  of  a  hexose  and  one  molecule  of 
another  substance,  which  latter  is  not  a  carbodydrate— do 
not  contain  aldehyde  or  ketonic  groups,  provided  that  the 
substance  combined  with  the  hexose  does  not  possess  such 
groups.  In  other  words,  the  aldehyde  group  which, 
according  to  certain  authorities,  exists  in  free  glucose  is 
not  present  in  the  glucosides  ;  consequently  those  atoms 
which  form  in  ordinary  glucose  under  certain  circum- 
stances the  aldehyde  group,  are  arranged  quite  differently 
in  glucosides. 

The  constitutional  formula  which  explained  this  behaviour 
of  glucosides  was  as  follows  :  — 

CH;(OH)CH(OH)CH  .CH(OII)OH(OH)CH  -  O  — 11 


in  which  It  represents  a  phenolic  or  basic  body  combined 
with  the  glucose  residue.  Later  on  it  was  found  necessary 
to  modify  the  above  formula  to  some  extent ;  the  following 
one  has,  therefore,  been  proposed  (Berichte,  1893, 2928)  : — 

CH,(OH)(CH  -OH)3  —  CH  —  CH  —  O  —  U 
\     / 

o 

This  new  formula  found  an  excellent  support  in  the 
remarkable  researches  of  Lobry  de  Hruyn  and  his  co- 
workers, concerning  the  action  of  alkalies  on  glucose  and 
similar  carbohydrates.  It  was  found  that  glucose  by  the 
action  of  alkalies  can  be  partly  converted  into  mannose 
and  levulose,  but  that  no  traces  of  galactose  could  be 
detected;  and  as  it  is  well  known  that  these  three  carbo- 
hydrates belong  to  the  same  stereochemical  group  of  sub- 
stances— so  far  as  the  configuration  of  the  atoms  attached 
to  the  four  neighbouring  carbon  atoms  is  concerned,  the 
only  difference  being  in  the  configuration  and  constitution 
of  the  groups  connected  with  the  two  first  carbon  atoms — 
it  will  follow  that  the  observed  in tercon version  of  the 
three  carbohydrates  is  due  to  the  motability  of  the  atoms 
attached  to  the  first  two  carbon  atoms  of  the  normal  chain, 
the  intermediate  changes  being  of  the  molecular  gtoup : 


«< 


and  not — ■ 


CH 

I 
CH  —  OH 


CH 

I 
CH.OH 

I 
CH.OH 

CH.OH 


because  in  the  latter  case  it  would  be  expected  that 
galactose  would  be  found  amongst  the  transformation 
products  of  glucose. 

There  is.  however,  still  another  and  probably  more 
important  argument  in  favour  of  the  acceptance  of  the 
new  formula  for  the  glucosides.  It  is  well  known  that 
aceto-chlorhydrose,  i.e.,  the  reaction-product  of  acetyl 
chloride  and  glucose,  can  be  condensed  with  sodium  salts 
of  phenols  or  carbohydrates,  producing  artificial  glucosides, 
and  the  products  so  obtained  are  identical  with  certain 
natural  products.  We  can,  therefore,  take  it  for  granted 
that  aceto-chlorhydrose  is  principally  constituted  on  the 
same  lines  as  glucosides,  and  therefore  one  of  the  following 


two    formulas    will    represent    its    constitution,    as    other 
formulae  are  uot  possible  : — 


CH,.OCOCH3 

I 
CH.OCOCH3 

I 
,  CH 

/    I 
Of   (CH.OCOCILj), 

\  CH-C1 


■< 


CH2.OCOCH, 

I     " 
(CH.OCOCII3)3 

CH 
I 
CH-C1 


Between  these  two  we  may  easily  decide  by  studying  the 
transformation  products  under  the  influence  of  alkalies.  If 
amongst  them  we  find  galactose,  then  the  first  formula  for 
aceto-chlorhydrose  will  be  the  correct  one;  but  if  galactose 
is  proved  to  be  absent,  we  shall  have  to  accept  the  second 
formula. 

The  experiments  (which  have  already  been  mentioned  in 
a  note  presented  to  the  Academy  of  Science  in  Cracow) 
have  proved  that  galactose  has  not  been  produced,  judging 
from  the  absence  of  mucie  acid,  wi.ieh  should  have  been 
formed  by  the  oxidation  of  the  transformation  products  of 
aceto-chlorhydrose  under  the  influence  of  alkalies.  We  con- 
sider, therefore,  the  second  formula  for  aceto-chlorhydrose 
to  be  the  correct  one,  and  consequently  the  new  formula 
for  glucosides  is  to  be  preferred  to  the  old  one.  There 
cannot,  therefore,  he  any  doubt  that  the  group — 

CHj.HO 

I 
(CH.OH)s 

I 
.  CH 

0(    I 

\  CH  — O  — 

is  present  also  in  indican,  and  it  remains  to  discuss  the 
question  as  to  what  is  the  nature  of  the  second  component, 
which,  in  conjunction  with  the  glucose  radical,  constitutes 
the  molecule  of  indican. 

We  frequently  find  the  belief  expressed  that  indican  is 
simply  the  glucoside  of  indigo-white.  This  view  might,  at 
first,  appear  not  improbable  :  the  formation  of  indigotin 
from  indican  might  have  been  easily  explained  by  assuming 
that  indican  is  decomposed  by  acids  or  by  enzymes  into 
glucose  and  indigo-white,  the  latter  being  oxidised  to 
indigotio.  But  this  view  is  certainly  not  correct,  and  it  is 
quite  incomprehensible  how  it  could  have  originated  in  the 
face  of  the  careful  researches  published  by  Hchunck  and 
and  Komer  (Ber.  d.  deutseheu  Chem.  Ges.,  1879,  2311). 

These  savants  have  shown  that  by  decomposing  indican 
with  hydrochloric  acid  in  the  absence  of  oxidising  agents, 
a  substance  is  produced  which  hy  subsequent  oxidation 
cannot  be  converted  into  indigotin ;  the  decomposition 
products  of  indican  by  acids  cannot,  therefore,  be  indigo- 
white  and  glucose.  Further,  Schunck  and  itomer  have 
shown  that  indigotin  is  formed  from  indican  by  the  action 
of  hydrochloric  acid  in  the  presence  of  an  oxidising  agent, 
and  that  these  conditions  — the  presence  of  a  hydrolysiog 
agent  and  of  an  oxidising  agent  at  the  same  time — are 
necessary  for  the  production  of  indigotin.  These  observa- 
tions are,  we  think,  of  the  greatest  importance,  and  have 
led  us  to  construct  a  theory  regarding  the  constitution 
and  decomposition  of  indican,  which  we  now  beg  to 
submit. 

We  think  that  indican  cannot  possibly  contain  the  whole 
molecule  of  indigotin  in  any  form  whatsoever ;  that  the 
formation  of  indigotin  is  caused  by  a  condensation  process 
going  on  under  favourable  conditions  simultaneously  with 
the  hydrolysis  of  the  indican.  We  further  believe  that  the 
parent  substance  or  origin  of  the  indigotin  is  indoxyl,  and 
that  the  constitution  of  indigotin  might  be  expressed  in  this 
case  bv  the  formula — 


CH;(OH)  (CH.OH); 


CH 

\     / 

0 


CH  —  O  —  C 


C,H4/j>CH 
Js'H 
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in  which   a  molecnle  of  Indoxyl  appears  to  be  condensed  | 
with  one  molecule  of  glucose  with  the  elimination  of  one 
molecule  of  water,  tins  latter  being  formed  from  a  bydi 

tro.n  tli.-  glucose  and  the  bydroxyl  group  of  the  indoxyl 
01  sice  vi  rws. 

Tin-  formula,  ;.-  will  l>e  seen,  explains  without  ilitheulty 
the  properties  ofin.lii.aii,  so  far  a-  the  formation  of  indigotin    , 
-,,„j   glucose   under   tin-   influence   of  acids  ami   .. valuing 
ed.     Moreover,  it  also  gives  a  satisfactory 

nation  ..t  the  behaviour  of  indican  under  the  influi 

,,i  acids  in  the  absence  of  oxidising  agents.     Acids  alone 

w,ll    ,,  ,  <plii  op  indican    into   glucose  and  indoxyl 

exactly  in  the  same  manner  .1-  in  the  pi'  s<  m  -  oi  1  icidis  ng 

,,   ibe    indoxyl   in  'I..'  free   state  will  be  apl   to 

1    ,    witb  ;.  1 1  %   b  1    ketonic   compound  "Inch 

t,oi   .  Mil  »iil>  the  Bee 1  deconiposi- 

,,,  ,,  product  of  indican,  viz., the  glucose,     It  is  verj  possible 

that,    under    these    conditions,    ■  '    differenl    lensation 

j,r, ,.  1 .  ii  .1.  which  maj  also  contain  the  radical 

,,f  k] and  indoxyl,  hul  arranged  in  a  different  manner 

to  thai  oi  indican,  '  In  othei    words,  wi    maj   expeel   the 

i ation  of  an  indogenide  ol  glucose  which  will  he  isomeric 

with  indican.  ami  possess  tin-  formula — 

/  °°  \ 

1  II  0H.((  II. "II),- «  I'    C<         >C',H 
NNH' 

asubstanoe  which  will  be  distinguished  by  great  stability, 

like  other  indogenides,  and  which  will  probably  resist  the 

..,,  of  hy droli  -  to  B  much  greater  degree  than 

indican.  ,     _     .    ,.  ...     , 

Finally,  thi-  hypothetical   formula   foi   indican  will  also 
give  some  explanution  of  the  formation  of  indrubin  from 

iDdicaa  undo   certain  conditions;  inasmuch  as ol  the 

constituents  necessarj  for  thosynthesis  "f  indrubin,  ri,,  the 
indoxyl,  is  already  present,  and  the  other,  the  isatin,  can 
easily  be  produced  bya  more  energetic  action  on  indican. 
w,  1,,  do)  yel  in  a  position  to  give  you  any  positive 
.  of  the  correctness  ol  our  view-,  ami  we  are  afraid 
thai    the   analytical    researches  to   establish   tin-   end    will 

probablj  present  great  difficulties ;  but  it  i t  improbable 

thai  Bynthelic  methods  maj  clear  up  and  establish  this 
point,  and  wc  maj  naj  that  preliniinarj  experiments  seem 
1..  justify  ..ur  hypothesis. 

The  assumption  that  in.li.-an  1-  the  glucoside  of  indoxyl  is 
also  verj  probable  from  pi  considerations.  ^  Che 

formula  pro] ■"    to  thai  of  indoxylsulphuric 

acid,  nit.,  a  sulphuric  acid  ether  of  indoxyl,  which,  as  1-  well 
known,  appears  amongst  tin  secretions  ol  the  animal 
organism,  beinj  *bly  •  product  ol  the  decomposi- 

u,n,    ,,i    albumenoid    substances.       1'    is,    therefore,    not 

.  u     1 1  plant*  decompose  their 

..iil.it-  way,  that  I  product  ol 

albui ppears  in  the  form  oi  indoxyl,  whi  irds, 

ndensing  wil  1  process 

1.  ,1  to  bj  plants  in  order  to  remove  us.  less 
:,.,-!-.  which  : •  1  -1 .  si  u  final  stages  ol  transformation  of 
matter  in  then  organism. 

w ■,.  ri  think  that  this  explanation  Is  the  more 

probable,  been   shown   thai   plain    and   animal 

mumu    very    oftM    do    workup     their    albumen    on 
anal../. .11-  hue-.:  thej  produce,  for  instance,  from  alb 
sul.si.io.es    hk.     phylloporphyrin    and    bjomatoporpbyrin, 
win.  Ii  ,.i.  .  In  urn  all}  closely  allii  .1 

II. 
I,,   ,|..  ug,    ,,1    ih.     Mam  Uesii  1     1  iti  tary    and 

Philosophical    Society,    1898,  vol    V„   O'Neill  describes   a 

-Mil ulisi.ni.'i    1, 1. hum-. 1   bj   the  oxidation  ..1   in 

1  in  glacial  acetic  acid,  and   subsequent  bydn 

,,1  ih,.  1 in.  1  so  obtained,  with  caustic  soda.    The  substance 

mentioned  separated  from  the  alkaline  solution  00  the 
addition  of  an  acid,  vu.  bydnx  b 

II,  states  thai  this  label |"-s.  --•  -  an  acid  .  baractcr, 

Muni.,  is  t     II    n  '  '        It  bas,howevcr,  been 
nhowu  (I..  Marchlewaki, "Mi  moirsol  thi  A.  udemj  ol  S 
in  Cracow,  1807  ")  thai  this  if  incorrect^ that   the   formula 
molecular  weight  ol  'Ins  interesting  acid 


is,  when  air-dried,  only  CY'In^;",-  which  is  the  doubled 
formula  of  ordinary  isati.-  acid.  Hence  it  was  proposed  to 
call  1  t'Neill's  a.  id.  di-iaatic  acid.  Subs)  quently  we  undertook 
jointly  to  further  investigate  the  nature  of  di-isatic  acid, 
ami.  if  possible,  t.i  dear  up  its  constitution.  We  have 
not,  however,  succeeded  in  doing  this  as  yet,  hut.  still,  have 
ascertained  a  few  facts  which  may  bavi  gem  ral  interest. 

W'e   prepared   the   di-isatic  acid  according  to  O'Neill's 
method,  only  Blight  alterations  being  made. 

The  indigo,  100  gnus,  was  mixed  in  a  strong  dish  with 
from  1,500  to  2,000  gnns.  of  glacial  acetic  acid,  and  to 
Ibis  cold  mixture  was  added  slowly,  through  a  fine  sieve, 
25  grms. of  permanagnati  of  potash,  the  whole  beings 
ously  stirred  duriiiL'  the  process,  Afi.-r  tin  expiration  of 
about  half  an  ln.nr  the  indigo  was  oxidised  to  a  pale  green 
micro-crystalline  substance,  which  possibly  possesses  the 
formula- 

CO. 
C-  \C\,1!( 


<    II 


/C°\, 


^NH'    I  T^NrlV 

O.COI  H.  O.COCH, 


This  precipitate  was  filtered  oft  and  the  pale-gl 
residue  well  washed  with  500  c.c.  of  90  pel  cent  alcohol, 
containing  s  little  acetic  acid.  It  was  dried  on  s  porous 
plate  in  the  air  at  the  ordinary  temperature,  Or  at  a  gentle 
heat  The  3  ield  i«  thai  ion  grms.  of  B5  per  cent,  of  indigo 
gave  about  1  -4 .*>  prnis.  ,,f  the  air-dried  acetyl  compound. 

The  pnpaiati f  O'Neill's  acid  fr this  acetyl  com- 
pound was  carried  out  in  (he  following  inaiin.  1  .  SO  grms. 
of  the  acetyl  compound  were  treated  in  the  cold  with 
200  c.c.  of  caustic  soda,  containing  80  grms.  per  litre.  The 
mixture  was  allow. -1  to  st. in. I  foi  :' I  hours,  with  occasional 
shaking;  then  filtered,  and  the  nitrate  acidulated  strongly 
with  hydrochloric  acid.  The  O'Niell  acid  i-  precipitated  as 
a  curdy  yellow  precipitate,  which  becomes  haul  and  crystal- 
line on  standing,  This  was  tillered  olT  and  the  residue 
extracted  with  boiling  water.  On  cooling  the  liquors  the 
O'Neill  acid  crystallises  out,  and  afrei  several  recrystaHisa- 
ti.iiis  from  boiling  wate  with  the  aid  of  animal  charcoal,  it 
is  obtained  in  colourless  crj  stats. 

The  crystals  dissolve  freelj  in  cold  methyl  and  ethyl 
alcohols  and  acetone;  nr.  practically  Insoluble  in  chloro- 
form, carbon,  disulphide,  and  ether. 

Phis  a.  id  contains  water  of  1  rystallisation,  and, on  heating 
to  140  -It'.'  ('..  appears  to  soften,  probably  due  to  the  loss 
of  water;   but  it  does  not  fuse  until   i  '    .  when  it 

.i.trk  brown,  and  i-  evidently  decomposed,  The 
yield  is  about  10  per  cent,  on  the  weight  of  the  acetyl 
compound  used.  This  small  yield  is  accounted  for  by  the 
fact  that  a  large  quantity  of  indigo  is  regenerated  from  the 
acetyl  compound  bj  the  treatment  with  caustic  soda. 

O'Neill  bad  already  made  1  lementarj  oombustions  ol  tins 

acid  ami  found,  as  stai.d  above,  thai  its  t position 

responds  cxactlj   to  thai  of    the  hypothetical  isatlc  acid, 
dogous   results  were  obtained  and  published  bj  one  of 
1  i,  in  tin-  ease,  the  acid  used  was  in  its  air-dried 
form. 

How,  mi.  11  .-  have  obtained  point  out  that  the 

acid  in  reality  represents  a  more  complex  bodj  than  was 
lio in.  il\  supposed  t..  be  the  .ase,  and  thai  u  crystallises 
with  wati  1.  so  thai  combustions  of  differently  dried  samples 
lead  to  differenl  formula;.  For  instance,  ■  sample  dried  at 
1  In  115  1  .  was  found  t..  lose  s  17  per  cent,  of  water, 
and  the  combustion  of  this  di\  acid  pave  the  following 
figures : — 

I  re  0-2298  grm.  CO,, 

0  "III  pnn.  II  '  I, 

and  tin  le  correspond  to — 

nisi  par  cent 

II 41's 


l-'or  the  estimation  ol  nitrogen — 
Took  0' 1500  grm.,  gave  12-9  c.c.  ol  moist  S 

II     I      .    the   COI  "  -ponds  to — 

N '.es;  !■■  I 


and 
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The  values  do  not  agree  with  the  formula  Ci6H14NaOe,  the 
percentage  composition  of  which  is — 

C 58-ls  percent. 

H rn      „ 

N 8-48 

It  will  he  seen,  however,  that  the  results  obtained  will 
agree  with  the  original  empirical  formula  proposed  by 
( I'Xeill,  and  subsequently  confirmed  by  one  of  us,  if  we 
assume  that  di-isatic  acid  loses  nearly  two  molecules  of 
water  in  the  drying  process  at  110 — 115°,  being  converted  in 
an  anhydrous  acid  of  the  formula  ( '^lLnXJ ),,  for  which 
the  following  values  are  calculated  :  — 

C I)5'31  per  cent, 

H 3-40 

X 9-58       „ 

According  to  this  assumption,  the  amount  of  water  lost 
during  drying  should  be  10-91  percent.  It  will  be  seen 
that  these  calculated  values  and  those  obtained  experimen- 
tally agree  passably  ;  the  slight  existent  differences  may  be 
due  to  the  incomplete  elimination  of  water  from  the  samples. 
"We  tried,  of  course,  to  desiccate  the  acid  at  even  higher 
temperatures,  but  found  that  the  prolonged  action  of  an 
elevated  temperature  caused  a  partial  decomposition  of  the 
substance. 

We  have  succeeded  in  proving  the  correctness  of  our 
assumption  (V.c,  that  di-isatic  acid  is  really  di-isatin  (crys- 
tallising with  two  molecules  of  water)  in  another  manner. 

During  the  re-crystallisation  of  the  acid  it  was  noticed 
that  a  portion  of  the  acid  became  practically  insoluble  and 
lost  its  crystalline  form,  being  converted  into  a  white 
powder.  It  was  thought  that  this  powder  might  be  the 
same  acid  free  from  water  of  crystallisation.  The  powder 
was  air-dried  on  a  porous  tile,  and  then  a  portion  of  this 
dried  at  180  ('.for  six  hours.  The  loss  was  only  0-15 
per  cent.,  so  that  it  evidently  contained  no  water  of 
crystallisation  as  does  the  ordinary  crystallised  aeid.  This 
anhydrous  substance  possesses  an  acid  eharaeter  similar 
to  the  crystallised  hydrated  aeid,  and  by  acidifying  its 
alkaline  solutiou  we  obtained  a  crystalline  precipitate, 
which,  after  re-crystallisation  from  water,  possessed  all 
the  properties  of  the  hydrated  acid. 

Moreover,  we  made  quantitative  titrations  of  the 
anhydrous  acid  and  found  that  it  neutralised  relatively  more 
alkali  than  the  crystallised  aeid,  which  has  already  been 
shown  (L.  Marchlewski.  loc.  c«f.)  to  be  a  monobasic  aeid, 
and  that  the  values  obtained  in  the  first  ease  point  to  the 
formula  Cn,H9NaX..I »,,  and  in  the  second  to_C16H13NaU  <  '  . 

Titration  of  the  Anhydrous  Arid. 

0-5  grin,  of  this  substance  was  dissolved  in  25  c.e. 
decinormal  NuOH  in  the  cold,  and  titrated  back  with  deci- 
normal  ll.Sl  l4 ;  it  was  found  that  0-5  grm.  of  the  anhydrous 
acid  had  neutralised  17-3  c.e.  of  decinormal  XaOH,  thus 
100  grins,  of  this  acid  would  neutralise  7-95  grms.  of  Xa. 

In  another  experiment,  in  which  the  aeid  was  boiled  with 
the  caustic  soda  for  15  minutes,  then  cooled  and  titrated 
back  with  the  acid  as  usual,  100  grms.  of  the  acid  would 
neutralise  7-68  of  Xa,  mean,  7-815  grms.  of  Xa.  If  the 
reaction  took  place  with  the  crystallised  aeid,  according  to 
the  equations — 

Cl0H,4X2O,i  +  XaUH  =  C16H13NaNA  +  H.O 
100  grms.  of  aeid  would  neutralise  6-969  grms  of  Na.     If 
the  reaction  took  place  with  the  dehydrated  aeid,  viz. — 

C16HMNs06-  2H.,t)=V„,lI,„x.,(), 
according  to  the  equation — 

C16H10X,O4  +  XaUH  =  C.JI.XaX.O,  +   H„( ) 
100   grms.   of   acid   would   neutralise    7  •  82   grms.    of  Xa. 
Found  by  experiment  7-815  grins,  of  Xa. 

Titration  of  the  Crystallised  Hydrated  Arid. 

0-5  grm.  of  this  substance  was  dissolved  in  20  c.e.  of 
XaOlI  in  the  cold,  and  titrated  back  with  decinormal 
NH.,S04.  It  was  found  that  0-5  grm.  of  the  titrated  acid 
had  neutralised  15-8  c.e.  of  decinormal  XaOH,  thus  100 
grms.   of  the  crystallised  hydrated    acid    would  neutralise 


7 -26  grms.  of  Na.  According  to  the  above  equation, 
6-969  grms.  ofNa. 

The  anhydrous  acid  (di-iastic)  is  a  white  powder,  freely, 
soluble  in  methyl  and  ethyl,  alcohol,  and  acetone ; 
insoluble  in  chloroform,  carbon  disulphide,  and  ether. 

The  silver  salt  of  the  hydrated  acid  was  made  in  the 
usual  manner,  i.e.,  the  acid  was  neutralised  with  ammonia 
and  precipitated  with  silver  nitrate,  well  washed  and  dried 
on  a  porous  plate  anil  then  in  a  desiccator.  This  silver  salt 
was  found  to  contain  25-68  per  cent.  Ag. 

If  the  formula  of  the  silver  salt  was  CVHnAgNjO^,  viz., 
C16H13AgX.,(  )6  —  HjO,  it  would  contain  25-77  per  cent.  Ag. 
The  bromine  compound  of  the  crystallised  acid  was  pre- 
pared in  the  following  manner  :  — 

About  0-7  grm.  was  dissolved  in  40  c.e.  of  50  percent. 
acetic  acid,  and  excess  of  bromine  was  dissolved  in  glacial 
acetic  acid  added,  the  mixture  being  kept  at  the  ordinary 
temperature  and  allowed  to  stand  for  48  hours.  On  pouring 
into  water,  a  voluminous  white  precipitate  was  thrown 
down  ;  this  was  filtered  off,  thoroughly  washed,  and  dried 
on  a  porous  plate. 

Estimation  of  the  Bromine  {I 'arias'  Method). 

Took  0-1563  grm.  gave  0-1195  AgBr.,  32-5  per  cent.  Br. 
,,     0-1610     „         „     0-1215        ..       32-15     „ 
Mean,  32-32  per  cent.  Br. 
The  following  bromine  compounds  are  possible  : — 

Ci6H12Br2N2(  '„  would  contain  32-78  per  cent.  lir. 
('i„Hsiir.,X„b,  „  „       35-30      „ 

C16HnBr3NA        „  „      42-32      „        .. 

CieH7Br,N20j        „         „      43-00     „ 

The  formula  of  the.  above  bromine  compound  is 
therefore  C^HuBrjNj*  )„ 

It  is  a  white  powder  which  melts  slowly  and  evidently 
decomposed.  It  is  freely  soluble  in  cold  methyl  and 
ethyl  alcohols,  acetone,  and  ether  ;  insoluble  in  chloroform 
and  carbon  disulphide ;  difficultly  soluble  in  cold  caustic 
soda,  and  soluble  in  hot  sodium  carbonate. 

We  consider  the  empirical  formula  and  molecular  weight 
of  O'Xiell's  aeid  to  be  established,  and  our  efforts  will  now 
be  directed  towards  the  solution  of  its  constitution. 

III. 

It  is  well  known  that  doubt  exists  in  the  minds  of  many 
chemists  as  to  whether  the  various  artificial  indigos  are 
really  identical  in  chemical  constitution  with  natural  indigo. 
The  authors  were  of  opinion  that  the  above  oxidation 
products  might  be  utilised  for  deciding  this  point. 

The  indogenide  of  isatin,  indirubin.  has  recently  been 
reinvestigated  by  Schtinck  and  Marchlewski  (Her.  d. 
deutsehen  Chem.  Ges.,  1895,  539),  who  have  shown  that 
it  has  the  constitution — 


./C°\( 


/''""'X 


CO 


,  CO 


/ 


NH 


v'6H^  >C  =  CV 

as  compared  with  indigotin — 

C6I1  /         >C  =  C<         >CCH4 

The  authors  thought  that  although  indirubin  and  indigotin 
differ  but  slightly  in  their  constitution,  they  might  possibly 
show  a  considerable  difference  in  their  nearer  oxidation 
products,  ami  if  this  was  the  case  then  any  similar 
difference  in  the  constitution  of  artificial  indigos  from  that 
of  natural  indigo  might  also  be  shown  by  the  oxidation 
products  being  different  from  those  of  the  natural  product ; 
and  if  no  such  difference  existed  in  the  case  or  artificial 
indigos,  and  did  in  the  case  of  indirubin,  then  the 
artificial  iudigos  might,  be  regarded  as  identical  with  the 
natural. 

The  artificial  indigo  from  "  Kalle  salt,"  the  recently 
introduced  artificial  indigo  of  the  Bad.  Anilin  u.  Soda  Fabr., 
synthetic  indirubin  and  almost  chemically  pure  indigotin 
from  natural  indigo  were  studied. 


l.".t 
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The  Kallesall  itu  converted  into  indigo  blue  bj  boiling 
with  caustic  -".l.i.  thee  filtered,  and  the  blue  thoroughly 
washed  with   boiling  water  until  live   from   alkali.     T.».k 
for    the  experiments    2-5   grms.   of    indirnbin,  _  B.A.S  F. 
indigo,  Kalh-  indigo,  ar.d  natural  ii i<1  i fz< >.  and  mixed  each 
with  10  grmtj.  glacial  acetic  acid,  and  0-8  grms.  of  finely 
powdered  and  sieved  KMn04.     The  oxidation*  were  a 
. .tit    in   fl:i~k-    ride    bj     ride.      The  B.A.S.F.    and   Kalle 
indigos    seemed    to  oxidise   the   quickest,   but    the   robin 
appeared  « . 1 1 1  _v   to  become  redder.     After  all  the  san 
bad  stood  for  one  bout  they  were  filtered.     The  oxi.i 
product!    of  the   three   bli  I    to   have   the   usual 

h  crystalline  mass  i  the  rubin  was 
not  appre<  iablj  altered,  though  the  filtrati  was  as  brown  as 
in  the  other  eases.  The  residues  were  allowed  to  drj  in 
ill.-  air.  Took  1-5  ^r  r  1 1 1  -  -  of  each  ..f  the  fout  air-dried  acetyl 
oxidation  products  an.l  treated  with  la  e.c.  of  2N  caustic 
iwed  to  Btand  as  usual  with  o.  shaking  for 

two  hour-:  filtered  off  tbo  regenerated  indigo  and  acidified 
the  filtrated  with  hydrochloric  acid;  allowed  to  stand  for 

ill,,  pn  cipitates  n>  harden  ; I  then  filtered  off.    The  three 

bluet  yielded  the  usual  crystalline  precipitate  in  fair 
quantity,  but  a  mi  re  trace  of  pn  cipitate  ol  b  quite  different 
appearance  was  produced  from  the  indirubin.  Fromthis 
we  conclude  thai  indirubin  i-  not  affected  in  the  manner  as 
indigotin,  either  natural  or  synthetic  which  latter  behave 
in  a  mannei  quite  identical;  and  that  the  artificial  anil 
indigotint  raaj  be  considered  to  be  identical. 

Whilst  studying  Ihe  comparative  oxidations  of  indigotin 
ami  Indirubin  i'  occurred  t"  us  that  we  might  decide  the 
question  at  to  whether  indirubin  became  converted  entirely 
or  partially  into  indigotin  during  an  alkaline  redaction 
process.  It  is  well  known  that  acid-reducing  agents  convert 
indirubin  entirely  into  indigotin.  With  this  end  in  view 
the  following  experiments  were  made  : — 

Synthetic  indirubin  and  crystallised  natural  indirubin 
were  reduced  at  70  75  C.  with  alkaline  hydrosulphite ; 
Loth  reduced  with  the  greatest  ease  To  ascertain  the 
point  a!  which  Ihe  conversion   too  if  at  all),  small 

quantities  were  filtered  ol  each  and  drops  allowed  to  oxidise 
on  filter  paper.     Al   Ihe  end  ol  four  hours  no  appreciable 

co lion  could  he  detected;  at  the  end  of  '_' I  hours  both 

were  lilt.-r.  .1  -.  and  small  quantities  of  cotlou  wool  soaked  in 
the  liquors.     Thi  wool  was  removed  nftei  about  10  minutes, 
an. I  allowed  to  oxidise  in  the  air.     Vfti  >  si  me  hours  it  had 
i  h  case  a  Buc,  reddish  purple  blue.     These 

I  .  .  ol  cottonwool  were  thi  n  extra  t  -I  with  boiling  abso- 
lute alcohol,  an. i  it  was  round  thai  the  whole  of  the  colour 
was  removed  from  the  fibri  •■  fully  examining  the 

now  white  wool  no  traces  of  indigotin  conld  be  dete  ted. 
However,  Ihe  liquors  themselves  wore  next  oxidised  hy 
bubbling?  a  alow  stream  ol  oxygen  through  them,  and  the 
precipitated  colours  filtered  "tl  and  thoroughly  washed. 
Bach  precipitate  was  then  extracted  with  bol  alcohol  to 
remove   Ihe   indirubin,   and    il    was   found   that   both   the 

enerated    synthetic    and  natural   indirubins  left  a 
small  qunntilj  of  indigotin     exceedingly  small  in  thi  case 
of  the  chemically  pure  natural  indirnl  presented 

lo  u-  l.\  Dr.  Scbnnck).  It  is,  then,  ccttain  thnt  a  slight 
conversion  doei  taki  place.  The  experiments  were  made, 
in  tl  both  on  the  sjnthetii  indirubin  and  the  natural 

indirubin,  because  rcccntlj  an  attempt   was  made  to  throw 
doubl  both  on   the  constitution  of  indirubin  and  on   the 
idvntit}  of  the  natural  indirubin  with  the  synthetic  com- 
Chem.Zeit,  No.  97, 18!l<;  Marchlcwski, 
in   A  it..  No    i1  "  ii   was  thonghl  belter  to 

make  Ihe  experiments  on  both,  onlj  to  find  in  Ihe  result 
furtbei  prooi  ••!  Iheii  identity.  Wo  have  moreover,  in- 
vestigated the  'he  glucose  reduction"  pr- 
mi  indirubin  in  ihrci  experimtnU.  Synthetic  indirubin 
.ml  was  compared  with  rcfintd  natural  indigo. 
We  look  0  i  gnu  ol  Indii  I  i  nd  1 1 . .  1  tj: r . i , , ,  an.l  the 
requisite  quantity  >t  reducing  caostic  past*  <i  part  uf 
i    in   800   ■'    thi  Both    acre   pul    through 

exact!]   the  practical    conditions    of   working   

scale.     The   indiiubin   yields  «   purple   shade   which 

boiling  with  alcohol,  loal  the  purple  .": ami  yielded  a 

h^ht  blvt  stripe.     Hen    again,  then,  a  partial 

conversion  into  indigotin. 


It  will  here  be  interesting  to  mention  one  ..r  two  experi- 
ments made  «ith  a  view  of  ascertaining  the  relative  fastness 
of  indigotin  and  indirnbin.  The  prime. I  samples  were 
soaped  al  60° — 70  ('.for  10  minutes,  when  it  waa  (bund 
that  the  indirubin  purple  shade  bad  lost  much  more  than 
the  indigotin,  this  indicating  that  indirubin  was  not  to  fast 
to  washing  as  indigotin.  We  also  tried  the  effects  of  dis- 
charging with  the  potassium  chromat.-  ni.-tln.il.  an.l  have 
found  that  the  indirubin  is  not  so  easilj  discharged 
indigotin.  Wedeaireto  acknowledge  our  indebtedness  to 
Mr.  J.  Rhodes,  who  kindly  carried  out  the  printing  trials 
on  a  works  scale. 

We  think,  therefore,  that  we  have  shown  that  the  various 
artificial  indigos  are  identical  in  constitution  with  natural 
indigo,  and  that  the  ion  version  of  indirnbin  into  indigotin 
is  not  readily  bronghl  nbont  by  alkaline  reducing  agents. 
On  the  other  hand,  the  quautities  of  indirubin  present  in 

natural  indigo  are  very  small,  and  in  the  fa f  the  enn- 

vertability  of  indirubin  into  its  bine  isomer,  it  i-  to  be 
doubted  whether  one  is  entitled  to  ascribe  to  indirubin  snch 
nn  important  rdle  as  is  so  frequently  done. 

The   above   researches   were   carried   ont    partly  nt   the 
■.ii    laboratory  of  Messrs.  <  Ian-  and  Rce,  Clayton, 
Manchester,  an.l  partly  at  the  laboratory  of  the  Manchester 
Ti  chnical  Scl 1. 

In  conclusion  we  desire  to  express  our  thank-  to  Mr. 
s.  Sinnatl  for  his  assistance  in  some  portion-  of  ihe  above 
work. 

I)]S.   1   SSION. 

Dr.  S.  nt  v.  i..  F.B  S-i  -aid  h.-  might  be  considered  no! 
onh  the  fathei  I. nt   tin  godfather  of  the  substance  ir. 
of  bj  the  authors  of  the  paper,  ai  I  thi  might  be 

expected  to  saj  a  few  word-  on  the  subjeel  The  paper 
confirmed  the  results  of  hi-  own  researches,  which  • 
published  more  than  fort)  years  ago.  During  thai  time 
great  progress  had  been  mad.'  in  chemical  science,  and  the 
views  of  chemists  at  the  present  daj  must  therefore  tv-  verj 
different  to  what  thej  were  then.  In  hi-  opinion  there 
was  a  very  high  degree  of  probability  in  the  views  eel  forth 
l.\  the  authors  of  the  paper  as  regards  t!.-  constitution  of 
i  would  explain  many  of  the  facts  which 
ha.l  -.1   far  remained  unexplained.      Al   the  -mi.   tin 

in  ist  i nfessed  thi  ii  view  was  entirely  hypothetical,  Inas- 

m  ii  h  as  no  one  had  obtained  glucose  and  indoxyl  from 
indican,  Au\  hypothesis  sel  up  to  explain  certain  ' 
must  explain  them  clearly  and  without  any  doubt.  Such 
doubts  a-  -till  remained  could  only  be  cleared  up  by  a 
thorough  re-examination  of  the  suajeel  It  was  no)  within 
bis  power  to  take  np  the  matter  again,  bnl  he  considered 
ii  i  promising  subjeel  for  anj  younger  chemisl  to  lake  up. 
At  the  same  time  he  would  tell  anyone  doing  so  that  Ihe 
subject  would  be  found  a  very  difficult  one,  on  account 
of  tin-  fugitive  character  ol  the  substance  or  substances  to 
he  deal!  with.  If  a  compound  were  to  In-  discovered  whioh, 
on  treatment  with  acids,  should  he  split  up  into  indoxyl 
and  gloeose,  il  would -.till  remnin  open  t<>  doubl  w  hither  the 
Bubstance  was  strictrj  identical  with  indican  or  not. 

Hr.  Gkbj  i\n  endorsed  the  statement  made  in  the  paper 
thai  indigo  red  was  vers  readih  converted  into  indigo-blue, 
an.l   In-  believed  this  hail  been   previously   proved  bj   Dr. 

I  i  bin  . 

I  ir.  Maki'hi.i  w  ski.  in  reply  to  Dr.  Sehunck,  called 
attention  to  ihe  researches  ol  Van  [>ookein  Campugne,  who 

claimed  to  have  proved  that  the  pji se  lik.-  sugar,  origin- 

alU  called  by  l)r.  Eehunck  iodiglusin,  was  identical  with 
glucose  These  researches  led  him  (IV.  Mar.  ihlcwski  i  n, 
believe  that  indican  wus  a  true  glucoside,  and  that  con- 
Bequeotl)  the  constitution  ol   indican,  to  fir  as  the  consti- 

luttoiiot  the  ^Im radical  contained  in   t  was  concerned, 

might  be  considered  settled  1!.'  admitted  that  the  state- 
ment that  the  iwiigotin-producing  pi. nip  or  indican 
indoxyl,  was  pureh  hypothetical,  hit  at  tbo  ^alll^■  time 
Ii.  believed  thai  onlj  thi-  proposed  hypothesis  explained 
satisfactorily  the  results  of  Dr.  Schunck's  fundamental 
rches. 
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THE  VAPOURS  FROM  HEATED  SULPHURIC  ACID. 

BY    HERBERT   X.    MORRIS. 

Of  late  years  many  processes  for  the  concentration  of 
sulphuric  acid  up  to  94 — 98  per  cent,  monohydrate  have 
been  introduced,  based  upon  the  principle  of  surface 
evaporation,  as  distinct  from  distillation.  I5y  this  I  mean, 
that  instead  of  fractionally  distilling  the  acid, as  is  done,  for 
example,  in  platinum  stills,  the  acid  is  heated  in  open  vessels 
placed  directly  or  indirectly  in  a  fire  flue  ;  and  the  vapours 
from  the  vessels  are  exposed  more  or  less  to  the  fine  gases 
or  the  atmospheric  air. 

Amongst  such  processes  I  may  mention  those  of 
Garroway,  Negrier,  Webb,  Veiteh,  Levinstein,  Dyson, 
&c,  some  of  -which  have  come  into  very  considerable 
use,  especially  in  this  country. 

In  an  experience  of  several  years,  working  one  of  these 
processes  (Levinstein's),  I  have  made  a  number  of  observa- 
tions, some  of  which  I  think  are  worthy  of  bringing  to  the 
notice  of  this  Society.  With  the  kind  permission  of  Mr. 
Levinstein,  at  whose  works  the  experiments  have  been 
made,  I  beg  to  bring  before  you  the  following  : — 

I  have  noticed,  aDd  others  have  had  similar  experience, 
that  in  concentrating  by  the  evaporation  process,  and 
in  particular  in  concentrating  to  a  high  percentage  of 
monohydrate,  a  quantity  of  white  vapours  are  given  oft', 
■which  do  not  necessarily  contain  a  large  amount  of  acid, 
but  which  are  undoubtedly  difficult  to  absorb  or  condense. 

I  have  seen  the  vapours  from  one  concentrating  apparatus 
(bringing  30  tons  per  week  of  acid,  sp.  gr.  1-75  up  to  95 
per  cent,  monohydrate)  cooled  to  ]  5°  C,  through  a  scries 
of  pipes  immersed  in  cold  water,  then  passed  through  a 
coke  scrubber  tower  moistened  with  water;  emerging  from 
the  tower  into  the  chimney,  white  like  steam,  scarcely  any- 
visible  change  having  taken  place  by  the  treatment.  It  is 
hardly  necessary  to  say  that  the  acidity  in  the  vapour  was 
finally  very  minute. 

The  Formation  of  the   White  Vapours. 
In  concentrating  dilute  sulphuric  acid  up  to  9G  per  cent, 
monohydrate  by  heating  in  a  closed  retort  connected  with 
n  condenser,  practically  no  white   fumes  are  evolved.     All 
the  fumes  are  easily  condensed  by  cooling. 

If,  during  the  concentration  of  the  acid,  dry  air  be  passed 
very  slowly  ovev  the  surface  of  the  liquid  in  the  retort,  little 
or    no   effect   is    seen,    but   a   rapid   stream  of  air  causes 
immediate   evolution  of  dense  white  fumes,  which  do   Dot 
disappear  in  the  condenser,  but  pass  in  white  volumes  into    ' 
the  atmosphere.     Moist  air  has  the  same  effect  as  dry,  viz.,    \ 
very  slow  current    no   effect,  a  rapid  current  dense,  white    j 
fumes.     Carbon  dioxide  has  the  same  effect  as  air. 

The    following    experiment    is    worth    referring    to    in 
detail :  — 

806  grms.  of  acid,  sp.  gr.  1'62,  were  placed  in  a  retort 
connected  with  a  long  condenser,  attached  to  a  glass  receiver, 
from  which  a  vertical  tube  was  carried  to  the  top  of  the  room. 
The  retort  was  gradually  heated  and  dry  air  was  passed 
over  the  surface  of  the  acid.  At  as  low  a  temperature  ;is 
135°  C.  slight  white  fumes  came  out  of  the  end  of  the 
apparatus  into  the  atmosphere,  but  none  were  visible  in 
the  retort.  At  170°  white  fumes  appeared  in  the  retort  and 
passed  through  into  the  air.  At  200°  dense  white  fumes 
filled  the  retort,  the  condenser,  receiver,  and  outlet  tube, 
and  passed  into  the  air.  The  temperature  was  maintained  at 
200°  for  S\  hours,  dry  air  being  passed  over  the  acid 
during  the  whole  of  the  time.  The  vapour  was  quite  cold 
in  the  receiver.  The  vapour  escaping  into  the  air  in  the 
■earlier  part  of  the  experiment  scarcely  affected  moist  litmus 
paper.  A  piece  of  neutral  paper  immersed  in  the  fumes 
turned  red  after  five  minutes.  At  the  end  of  the  experiment 
the  acid  in  the  retort  was  found  to  contain  94-9  per  cent, 
monohydrate.  The  total  loss  by  volatilisation  was  8-53  per 
cent.,  of  which,  1-35  per  cent,  had  been  condensed  in  the 
apparatus,  the  remainder  passing  into  the  air. 

,  It  is  interesting  to  note  from  this  experiment  that 
sulphuric  acid  may  be  concentrated  to  95  per  cent,  at  as  low 
a  tempei'Dture  as  200°  C,  possibly  lower,  but  owing  to  the 
difficulty  of  condensing  or  utilising  the  fumes  evolved,  it  is 
at  present  impracticable. 


If  fuming  sulphuric  acid,  e.g.,  acid  containing  40  per  cent, 
sulphuric  anhydride  be  melted  in  a  retort  and  a  current  of 
dry  air  be  passed  over  the  surface,  some  volatilisation  takes 
place  but  no  white  fumes  are  formed.  If,  however,  the  air 
contain  moisture,  dense  white  fumes  are  formed  which 
behave  in  every  way  like  the  white  fumes  above  referred  to 
from  the  concentration  of  sulphuric  acid,  and  I  have  taken 
them  to  be  identical. 

I  am  not  aware  that  anything  has  been  published  showing 
the  exact  composition  or  condition  of  existence  of  this 
vapour.  No  definite  compound  or  mixture  seems  to  have 
been  detected  and  examined,  but  it  is  generally  assumed 
j  that  sulphuric  acid  is  decompose  1  or  dissociated  by  heat 
into  sulphuric  anhydride  and  water.  Supposing  our  vapour 
to  be  a  mixture  or  compound  of  SO,  and  H.,0,  a  re-com- 
bination might  be  expected  to  take  place  on  cooling,  which 
appears  to  be  the  case  when  the  acid  is  heated  in  a  vessel 
out  of  contact  with  air  or  other  gas. 

I  cannot  now  enter  into  a  discussion  on  the  probable  con- 
stitution of  this  vapour.  A  number  of  experiments  have  been 
made,  and  I  hope  to  be  able  to  bring  the  subject  up  during 
the  next  session  and  deal  with  that  point  more  in  detail. 

The  question  of  great  importance  to  manufacturers  is: 

How  can  these  While   Vapours  he  efficiently  Absorbed 

or  Condensed. 
I  have  already  referred  to  one  instance  of  an  attempt  to 
d.-al  with  them  by  cooling  and  water  absorption. 

In  the  numerous  experiments  I  have  made,  the  fumes 
obtained  by  passing  moist  air  over  fuming  sulphuric  acid 
and  those  obtained  from  the  evaporation  of  sulphuric  acid 
on  a  large  scale  have  been  taken  as  identical. 

The  white  vapour  after  cooling  has  been  passed  in  a  thin 
stream  through  water,  sulphuric  acid  of  various  strengths, 
caustic  soda  solution,  sodium  carbonate,  lime  water,  am- 
monia, &c.,  also  through  tubes  or  bottles  packed  with  lumps 
of  the  solids  of  several  of  the  above.  In  all  these  cases 
little  or  no  visible  effect  was  produced. 

It  may  be  suggested  that  I  passed  too  rapidly  through 
the  various  absorbents,  and  that  the  bubbles  of  vapour 
were  not  allowed  to  come  sufficiently  in  contact  with  them. 
I  readily  admit  this,  but  if  the  rate  of  passage  be  too  slow, 
[  we  might  just  as  well  pass  the  vapour  into  an  empty 
chamber  or  vessel  and  allow  it  time  to  condense,  i.e.,  to 
have  surface  condensation  only,  not  absorption.  Ten  gallons 
of  the  vapour  were  aspirated  iuto  a  glass  carboy  and 
allowed  to  stand.  Condensation  gradually  took  place  and 
in  a  half  to  three-quarters  of  an  hour  appeared  to  be  com- 
plete. On  shaking  up  with  a  solution  of  alkali  or  hydrogen 
peroxide  the  acidity  was  determined. 

Again,  a  thin  stream  of  the  white  vapour  was  brought  to 
meet  a  stream  of  ammonia  gas,  so  arranged  that  the  vapours 
impinged  directly  upon  one  another  in  a  large  glass 
receiver,  and  thence  passed  through  two  4-litre  flasks  con- 
taining a  small  quantity  of  water,  then  through  a  long 
coudeuser,  and  finally  out  at  the  end  of  a  long  vertical  tube 
into  the  atmosphere.  A  small  quantity  of  a  white  deposit 
of  ammonium  sulphate  was  formed,  but  the  white  fumes 
passed  on  into  the  atmosphere,  even  wheu  a  large  excess  of 
ammonia  vapour  was  present. 

The  fumes  were  passed  rapidly  through  a  10-per  cent, 
solution  of  barium  chloride.  They  were  not  visibly  affected, 
and  only  after  15  minutes  did  the  solution  become  appre- 
ciably turbid. 

Other  experiments  made  on  a  large  scale  by  passing  the 
vapour  through  a  tower  packed  with  coke,  showed  that 
water  had  little  effect,  but  that  steam  reduced  the  acidity, 
but  not  the  whiteness,  to  a  minimum. 

Some  other  curious  facts  connected  with  this  vapour 
were  noticed.  On  a  large  scale  the  fumes  from  the  con- 
centrating apparatus  pass  through  a  circular  pipe.  12  ins. 
diameter.  I  have  found  that  if  the  gas  be  aspirated  rapidly 
into  a  receiver  and  allowed  to  condense,  a  certain  amount 
of  acidity  is  found.  If,  however,  another  sample  of  the 
gas  be  aspirated  slowly  from  the  same  place,  either  at  the 
same  time  or  immediately  before  or  after,  a  much  smaller 
acidity  is  found.  This  has  been  proved  conclusively  by 
numerous  experiments,    ri:..    quick    aspiration    of  the  gas 
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gives  more  acidity  than  slow   aspiration.     The    following 
are  some  figures  obtained  :  — 


Slow  Aspiration. 


Grains  SO,  per  cub.  ft. 

07" 
"71 


Quick  Aspiration. 


Grain.  SO,  per  cub.  It. 
I'M 
I'll 

117 


appears  to  be  alio  a  difference  in  the  acidity  of 

the  gas  drawn  from  the  centre  of  tin   flue  and  that  drawn 

hnnn  near  the  circumference  if  the  aspiration  be  slow.    If, 

■  r,  the  aspiration  be   rapid  there   is  no  appreciable 

difference. 

Whether  these  properties  arc  peculiar  to  this  gas  or 
iiiiily  to  other  mixed  rum  I  un  not  prepared  to  say;  but 
the  results  are  undoubtedly  important  to  those  who  have 
these    funics    to    deal    with,    and    whose    exit-    are     under 

rament  control. 

I  in  the  results  above  recorded,  two  conclusions  may  be 
drawn  : — 

I.  That  in  older  to  prevent  the  formation  of  the  white 
fumes,  both  the  atmoapheric  air  and  the  furnace  gases 
should  be  entirely  excluded  from  contact   with   the  vapours 

from  evaporation. 
■j.  That  the  simplest  method  "f  completely  condensing  the 

fumes  when  once  formed  is  to  pa-s  into  one  or  more  large 
chambers  and  allow  time  for  condensation. 

\-  in  any  of  the  processes  for  concentrating  Bnlphnric 
acid  on  the  nvaporation  principle  it  is  practically  impotable 
to  exclude  every  trace  Of  air  or  of  furnace  gaf.es,  the  forma- 

whitc    I es    cannot   be   entirely    prevented.     To 

red the   acidity  to  a    minimum    it   is    onlj    necessary    to 

puss  through  a  scrubber  tower  moistened  with  -team. 
This  di  iwever,  gel  rid  of  the  white  fumes  which 

to  the  chimney  at  a  difficultly  conderuibU  >t<uni. 
and  to  the  uninitiated  inhabitant  of  the  neighbourhood  is 
an  ime  nuisance. 

It  would  he  impracticable  to  erect  largo  ohamberG  in 
which  the  vapours  might  have  (pace  and  time  to  condense. 
'  HcniM  be  out  of  all  proportion  to  the  benefit  to  be 
derived  fromthi  the  small  quantity  of  acid. 

At  an  experiment  on  t  large  scale  I  have  tried  the 
following  t — 

Both  air  and  furnace  gases  were  ■Minded  a-  much  as 
possible  and  the  vapour-  then  drawn,  by  ■  of  a  fan  or 

blower, into  thefirsl  or  leading  tulphui  acid  cbamhoi  of  the 
■applying  in  thi-  waj  part  of  the  steam  accessary  for 
the  process,  and  allowing  the  space  of  the  whole  chamber 
system  in  which  to  condi 

The  i  central iog  plants  (each  boiling 

about  ^o  tons  ol  7fi  pi  i  oenL  acid  t"  9j  pei  cent  per  we<  k)wcie 

ml"  lln    lirsl  of  ,i  nine   than 

!«.>  months  without  materially  affecting  the  working  process, 
mid  I  should  have  continued  the  experiment  had  the  fan 
■  in  able  i"  resi  I  the  action  ol  the  damp  acid  vapours. 
Thi-  i-  a  point  in  which  serious  difficulty  lies,  together 
with  the  meant  of  exclusion  of  foreign  gases,  and  the 
matter,  Ih  irefore,  -till  n  maina  in  an  experimi 

In  conclusion  I  wish  to  express  thank-  to  mj    a 
Mr   w    Barlow,  \  I  «    .  by  whom  thi  details  of  many  of  the 

expel  inn  lit      hat  t  t"  ■  n   rained  out 


ilrlu  i)ork  ^rrtion. 


Mutiny  hrii  at  tht   '  Pharmacy, 

uii  Friday,  April  iimf,  1898. 


I'ROK.    CRAB,    I  .    i  II  t  M.l  t  II    IS     nil       HUH. 


PHOCESS  FOR  TIIE  PRODUCTION  OF 

I'HOTOGRAPHIC  PRINTS  OX  TEXTILE  lAlUMCS 

BY  MEANS  <>K  ADJECTIVE  COLOURS. 

BY    STKV.ABT    T.    CARTER. 

Pnor.ABi.Y  the  first  experiments  made  in  the  production  of 
photographic  prints  on  vegetable  fabrics,  by  means  of  dye- 
stuffs,  were  those  suggested  by  the  charnctcii-tn  sensitive- 
ness to  actinic  light  of  certain  substantive  colours,  when  in 
the  diazotised  state  :  notably  primuline. 

In  this  case,  the  fabric  was  first  dyed  with  priniuiine, 
diazotised  and  exposed  under  a  negative,  the  priut  being 
then  developed  by  passing  through  suitable  solutions  of 
of  phenols  or  amines,  such  as  alpha  and  bctanuphtol, 
in.  taphenylene  diamine,  etc.  according  to  the  shade  desired. 

More  recently  the  observation  of  E.  Kopp,  that  fabrics 
prepared  with  "  Kalles  iudigo  salt"  (ortho  nitro  pheoyl- 
lactoketone)  and  exposed  to  light,  no  longer  gave  a  blue  on 
treatment  with  caustic  soda,  led  to  the  utilisation  of  this 
fact,  i:i  experimental  production  of  blue  print-  on  cotton  or 
linen  fabrics. 

So  far,  however,  there  seems  to  be  no  record  of  any 
attempts  to  utilise  the  fast  adjective  colours  in  this  direc- 
tion. 

The  following   process,  which   suggested   itself  to   me    in 

October  1894, and  gave  satisfactory  results  on  the  Aral  trial. 

will  doubtless  be  of  interest  from  both  a  photographic  and 
(tutorial  point  of  view: — 

As  a  basis  for  obtaining  the  n.  * .—  art   mordant  the  ferro- 

prussiate  process,  with  certain  additions  i-  used. 

A    fine    cotton     or    linen    fabric,    perfectly    bleached 
treated  with  the   following   solution  and    then    dried    in  -uli- 

dued  light  :  — 

r  Water,  200  c.c /mo"** 

'1  Citrate  of  iron  and  ammonia,  75  grms..  1         c    ,'  ,... 

L  >      e>  |  „p  j,r.  1-1525 

,     f  Water,  .on  c.c J^'T 

I  ..ii--iuui  terticvanide,  «  a  grins |  ,  ,.,, 

I  SP'  'rr-  ' ' '  <"  • 

Equal  parte  ol  a  and  0  are  mixed  together  when  required 
for  use,  and  the  fabric  treated  as  above.  It  is  then  expoai  1 
under  an   ordinary  negative,   and   after  sufficient   axpot 

has  been  given  the  print  i-  well  washed  in  cold  water,  when 

the   ordinary  "  ferro-prussinte "    or    "blue    print,"    i-    pro- 

'I d. 

The  print  i-  mot  worked  in  a  cold  bath  of — 

Water,  l  litre. 

Caustic  soda  (sp.  urr.,  I  '850),  2  5  c.c, 

until  the  blue  is  ij nit c  decomposed  ami  the  resulting  ferric 
hydroxide  precipitated  on   the  fabric     It  is  now    washed 

well  in  hot  water  to  free  from  the  sodium  fcrrocyuuide 
formed  and  then  entered  in  a  second  fixing  bath  of — 

Water.  1  litre. 

Sodium  phosphate,  y  grms. 
hi  which  it  i-  worked  at  a  temperature  ol  170    F.  tor  about 

three  minutes.  Then  follow-  a  good  washing,  tir-i  in  cold 
and  then  in  In  it  water  (  I  iln  F.  I.  and,  alter  rinsing  in  cold 
water,  the  prin!  i-  ready  for  dyi 

The  dye  bath  depends  on  the  colour  which  ia  desired  to 
be  produced  ind  consists  of  one  of  the  so  called  alizarine 
colours,  the  choice  being  those  which  admit  of  the  pro- 
duction or"  g..o,l  "whites  mi  the  immordanted  portions  of 
the  print  and  fast  and  pleasing  shades. 

For  genera)  purposes  the  best  and  most  striking  results 
are  obtained  with  rceoi  (dinitro  rotorcmc). 

The  dye  bath  in  composed  of — 

:i  to  a  grms,  of  Resonrann  Green, 

1  litre  of  wat.  r. 
5  c.  c.  of  glue  SUM 

or  an  equivalent  quantity  of  gelatine  previously  dissolved. 

ih.  baxh  i-  heated  to  abonl  180  I'..  the  glue  size  added, 
and  the  print  worked  in  it  for  two  or  three  minuti  -.  then  the 
dye-tuff  is  added  and  the  bath  gradually  brought  up  to  about 
18ti  F..  the  print  being  kept  in  motion  all  the  time.    Dyeing 
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proceeds  rapidly,  and  when  the  shade  is  considered  full 
enough  to  show  a  strong  picture,  the  fabric  is  removed 
from  the  bath  and  well  washed  in  boiling  water,  till  all  loose 
dye  is  removed.  It  is  next  worked  in  a  bath  of  neutral 
soap  at  160°  F.,  till  the  white  portions  show  up  pure,  then 
hot-watered  again,  and  finally  rinsed  in  cold  water  and 
dried,  preferably  by  placing  between  folds  of  clean  cotton 
and  passing  a  hot  iron  over. 

The  print  so  produced  is  fast  to  light  and  washing. 

Whilst,  as  already  stated,  Resorcine  Green  is  perhaps  the 
most  suitable  and  pleasing  dye  to  use,  other  dyes  may  be 
employed.  Gallocyanine,  for  instance,  gives  violet  and  blue 
shade;  alizarine  gives  the  well-known  and  extremely  fast 
purple;  by  means  of  alizarin  brown  very  pleasing  sepia  effects 
are  obtained;  and  so  on,  accordiug  to  the  desired  end  in  view, 
all  the  prints  being  fast  to  light  and  washing.  Of  course, 
if  desired,  natural  dyestuffs,  such  as  logwood,  might  be  em- 
ploped,  but  the  alizarine  colours  give  the  most  striking  and 
permanent  results. 

The  fixing  bath  of  sodium  phosphate  •  causes  the  dyed 
shade  to  come  up  with  good  bloom,  and  without  this  treat- 
ment I  have  usually  found  the  resulting  shades  to  be  more 
or  less  flat. 

The  addition  of  glue  and  gelatine  to  the  dye  hath  has  the 
effect  of  keeping  the  white  portions  of  the  print  from  be- 
coming soiled  in  dyeing.  A  fact  sufficiently  well  known  to 
all  acquainted  with  the  arts  of  dyeing  and  calico  printing. 


Discussion. 

Mr.  M.  Toch  said  that  this  process  or  rather  a  process 
similar  to  this  was  published  by  him  in  the  "  Photographic 
Times  Annual''  of  1895,  at  which  time  he  thought  that 
work  of  this  character  was  original  with  him,  but  he  now 
saw,  from  the  paper  just  read,  that  similar  work  was  done  in 
1894.  He  said  his  own  process  was  something  different, 
and  rather  difficult  to  work.  He  proceeded  on  the  theor) 
that  bi-chromate  of  potash  was  sensitive  to  light,  and  at  the 
same  time  formed  lake  compounds  with  the  wood  extracts. 
He  made  solutions  from  the  extracts  of  hvpernic,  logwood, 
quercitron,  &c,  and  sensitised  fabrics  and  paper  with  these 
mixtures  and  bichromate,  and  then  printed  in  the  usual  way, 
after  which  the  prints  were  washed,  with  good  permanent 
results.  He  published  the  whole  process  at  some  length, 
but  fouud,  from  the  numerous  inquiries  received  that  it  was 
difficult  to  impart  the  process  to  others  unless  the  operation 
were  optically  demonstrated.  There  was  some  uncertainty 
in  the  result  if  the  water  used  were  too  hot  or  the  wood 
extracts  too  old,  and  so  he  abandoued  the  subject  after  a 
while,  on  finding  collotype  printing  cheaper  and  better. 

Mr.  Alfked  J.  Cohn  said  that  the  process  seemed  like 
the  primulin  process  described  a  number  of  years  ago, 
whereby  prints  were  obtained  in  various  colours  by  the 
reaction  yielded  by  primulin  with  various  phenols,  resorcin, 
eikonogen,  &c,  the  colours  ranging  from  yellow  to  deep 
black.  Some  years  ago  he  had  experimented  in  the  pre- 
paration of  a  black  print  paper  that  would  yield  a  positive 
from  a  positive,  and  that  would  be  developed  by  simple 
washing  in  water.  The  problem  presented  was  to  prepare 
an  aqueous  solution  capable  of  being  applied  to  paper,  and 
which  would  be  decomposed  by  light,  but  which  would  be 
blackened  by  contact  with  water.  He  solved  the  problem 
with  a  solution  containing  ferric  chloride,  oxalic  acid, 
hydrochloric  acid,  sodium  chloride,  tannin  and  some  gum. 
Paper  coated  with  this  solution  had  a  yellow  colour,  which 
was  bleached  to  a  white  by  sunlight,  but  where  protected, 
retained  its  yellow  colour,  and  on  washing  yielded  very 
sharp  black  prints.  The  prepared  paper  would  not  keep 
well  for  any  length  of  time,  soon  becoming  brittle.  More- 
over, the  background,  originally  white,  was  apt  to  acquire 
a  purplish  colour  in  time,  due  probably  to  a  reaction 
between  the  ferrous  oxalate,  resulting  from  the  decom- 
position by  light  with  the  tannin  present.  The  oxalic  acid 
6eemed  to  have  the  power  of  preventing  the  reaction 
between  the  ferric  chloride  and  the  tannin,  or  at  least  of 
retaining  it  in  so  loose  a  condition  that  the  mere  addition 
of  water  was  quite  sufficient  to  upset  the  unstable  compound 
and  yield  a  black,  inky  colour. 


Dr.  Schweitzer  said  that  the  production  of  pictures  on 
primulin  was  based  on  the  principle  that  primulin  when 
diazotized  was  very  sensitive  to  light,  and  wherever  the 
light  affected  it  the  diazo  compound  was  decomposed,  and 
could  not  develop  any  more  colours  when  combined  with  a 
phenol  or  amine.  But  in  this  process  the  mordant  was 
decomposed  and,  when  the  fabrics  were  subsequently 
immersed  in  the  dye  bath,  the  dye  did  not  attach  itself  on 
these  parts  on  which  the  mordant  had  been  destroyed. 


SIMPLE  QUANTITATIVE  DETERMINATION 
OF  DIASTATIC  POWER. 

BY   JOKICHI   TAKAMINE. 

A  simple  and  quick  quantitative  determination  of  diastatic 
power  is  of  considerable  importance  in  the  various  industries 
such  as  in  the  manufacture  of  alcohol  and  alcoholic  bever- 
ages ;  especially  when  diastatic  substances  are  used  in  a 
green  condition,  such  as  green  malt  and  green  taka-koji, 
a  quick  method  of  determination  becomes  imperative. 

There  are  various  methods  of  determining  diastatic  power 
in  use,  such  as  Lintner's,  Junk's,  O'Sullivan's,  and  others. 
While  each  method  has  its  merits,  yet,  on  the  whole,  they 
are  complicated  and  require  trained  hands,  and  take  a  long 
time  in  their  execution.  The  method  I  propose  is  one  that 
I  have  been  daily  using  with  good  results  in  the  distillery, 
&c.,  where  diastatic  substances  are  used  in  green  condition 
and  quick  method  only  is  practical.  While  this  is  probably 
not  as  accurate  as  some  of  the  known  methods,  yet  it  is 
delicate  enough  for  all  practical  purposes,  in  fact  it  is 
remarkably  accurate  compared  for  its  simplicity. 

This  method  firstly,  is  based  upon  the  remarkable  stability 
of  the  diastatic  power  of  taka-diastase.  A  sample  of  taka- 
diastase  probably  over  four  years  ago  was  tested  from  time 
to  time  up  to  the  present  by  Junk's  test,  aud  its  diastatic 
power  was  fouud  practically  permanent  and  stable. 
Secondly,  this  method  is  based  upon  the  fact  that  (within 
certain  limits)  the  speed  of  the  diastatic  transformation  of 
starch  paste  is  directly  proportional  to  the  quantity  of  the 
diastatic  substance  used.  Or,  in  other  words,  time  taken 
for  diastatic  transformation  varies  inversely  as  the  quantity 
of  enzine. 

The  first  step  in  the  method  consists  in  standardising  or 
determining  the  diastatic  power  of  a  given  sample  of  taka- 
diastase  by  a  known  established  method  once  for  all  ;  or 
still  better  prepare  a  batch  of  taka-diastase  whose  diastatic 
strength  represents  an  even  numbar  of  diastatic  units  by 
known  method,  such  as  say  300  or  500  times  its  own 
weight  of  starch  in  thirty  minutes  according  to  modified 
Juuk's  test  (modified  Junk's,  Bull,  of  Pharm.,  52 — 54, 
Feb.  1898),  or  say  300  or  500  diastatic  units  by  Lintner's 
test  (Lintner's  J.  fur  Prakt.  Chera.  (2),  34,  378—394). 
The  second  step  in  the  method  consists  in  making  a 
color ;  metric  scale  of  diastatic  strength,  which  is  done 
by  allowing  different  volumes  of  solution  of  taka-diastase 
of  known  strength  to  act  upon  equal  quantity  of  starch 
paste  and  comparing  the  diastatic  power  of  the  substances 
to  be  tested  to  the  scale  thus  formed  by  the  eolorimetric 
indications  produced  by  the  aeiion  of  iodine  solution  upon 
the  converted  starch  paete. 

The  diastatic  power  thus  comparatively  tested  can  be 
expressed  by  simple  calculation  in  the  terms  of  standardised 
taka-diastase,  or  Lintner's  or  Junk's  terms,  or  any  other 
terms  that  may  be  desired. 

Standard  Taka-Diastase  Solution. 

Make  1  per  cent,  solution  of  standardised  taka-diastase, 
dissolve  1  grm.  of  standardised  taka  diastase  in  100  c.c. 
of  water.     (Frebh  solution  ought  to  be  used). 

Starch  Solution. 
Make  5  per  cent,  solution  of  neutral  potato  starch;  boil 
800  c  c.  of  water  (distilled  or  rain)  in  a  suitable  wide  mouth 
vessel.  Into  the  water  pour  the  milk  of  starch  made  by 
the  mixing  of  50  grnis.  of  starch  with  200  c.c.  of  water, 
and  boil  for  two  minutes. 

t>   2 
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Inilinr  Solution. 
I  pmi.  of  iodine  and   2  grins,  of  potassi'irn    iodine. 
Put  the  two  in  ■  beaker,  add  a  little  water,  -ay  .">  ex.,  and 
after  the  solution  dilute  to  'I'M  c.c. 

4  Ipparahu  required, 

(I.)  Quart  glazed  bucket. 

CM   i  I  tin  i ... u  'J  in-,  deep,  8  ins.    in  diameter. 

(.').)  T*o  gi  i  lonted  fg  c.c.  pipettes. 
i  i  i  I   .it  glasses  of  about  150  c.c.  each,  with  file-mark 
at  ]ii" 

( :,.  i  'l  en  strong  teal  tuber. 
i  S. )  A  ii"  Mure  "i  100 
<  7  j  Two  white  plates. 

Tin  Malerialt  to  be  Tested. 

If  it  be  thi.  k  liquid  such  as  malt  extract,  dilate  a  known 

weight  of  it    with  known  volume  of  water,  BO  that  it  ran  he 

lured  by  pippette.     If  it   is  solid.  ound  malt, 

steep  the  known  weight  in  known  volume  of  water,  and  take 

known  rolnme  oi  t  lie  extract  for  examination.    Or  known 

weight,  say  one  half  to  one  gramme  "t  soli  1  material,  may 

n  alone,  with  a  -mall  quantity  of  water. 

It   i-  e*sentiul   to    know    *>r    guess    approximately   the 

diattatic  strength  of  the  Bnbstance  to  I"    tested,  bo  as  to 

regulate  its  degree  of  solution  in  order  that  it-  diastatic 

power  pares  somewhere  within  the  scope  of  the  scale 

nl  comparison. 

/'  .  i  'Vi  rting. 

Pour  into  each  of  the  eight  glasses  tli>-  I > ■  •  *  starch  paste 
•  1 1>  to  the  100  c.c.  mark.  Puce  them  Bide  by  nide  in  -hallow 
pan  ff  warm  water  of  a  temperature  vaiying  from  40° — 
60  i  I  iccordingto  the  article  to  be  tested),  in  the  form 
of  a  circle.  From  the  pipette  add  si;  10  c.c.  nf  Bolntion 
to  be  tested  to  the  lir-t  gla--,  on  top  of  the  starch  after 

cooling  to  ■  propi  t  temperature.    T  ten  in  quick  bui -.-ion, 

add  taka-diastase  solution  in  the  following  proportions  to 
each  of  the  seven  other  glasses:-- 

l 

:tnl      i 

Mb     3 

6th     i 

8th     6 

7th      I! 

Nth     7 

Then  each   glass   i-   -tirn-d   up   with  the  tent  tube  as  a 

stirring  rod  in  quick  lucoessioD.     Keep  stirring  them, 

after  another,  until  the  Starch  paste  all  turn-  limpid. 

At  ihi-  stage  it  will  be  observed  that  the  strongei  the 
diastatic  power  the  quicker  the  liqnifaction  of  the  pasb 

When  the  ci  the  glasses  become  liquefied,  take 

out  of  each  glass  in  -  i  drop  of  the  liquid  by  means 

of  tin'  -t  irruio  test  tube,  ami  drop  them  on  a  white,  dry  dinn  >r 

.  iu  the  order  of  the  glasses.     When  there  arc  eight 

IrOpS  Of    equal    si/e   On    the    plate  drop  On  each  drop  a  dlop 

line  solution     Then  with  your  fit  leach  drop 

ou  the  plate  i  i  the  site  of  about  a  silver  dollar.     I  he  drops 
from  the  second  to  the  eight  glass  grill  form  a  colorimi 
scale  of  colours  ranging  from  blue  to  purple  and  reddish 
brown.     Observe  which  portion  ol  the  colorimetric  soaja 

thai  ol   the  substance  to  be  tested   sponda   to.     By 

repeating  this  iodine  test  two  or  tbtee  time-  m  sneceasion 
with  ti  th-  iir-t  ten  minute-  urn  ean  ea-il\  determine  *hich 
portion  ol  the  scale  the  coloration  by  the  substance  to  be 
tested  corresponds  to  Suppose  the  i  ilour  corresponds 
somewhere  between  the  third  and  the  fourth,  and  then  we 
ean  assume  i'  .t  8  •'>.  and  calculate  Ihi  'length  in 
the  terms  of  tl"  starch  converted  or  the  sngai  formed  :  or. 
it  farther  accuracy  ol  ii"  -i  -lareh 
glasses  containing  take  diastase  si  latii  0  c.c, 
8"  I  r  e  .  .-..  1  ■  ■  ma]  i  it  up  and  com- 
pared with  10  < i  !'                  lution  in  the  same  manner. 

In  this  way  i  irate  resnlu  may  In  obtained     Instead 

of  having  onh  ten    it    i  bmi    several  samples  ol 

substances  n  m  )«  tested  at  oi 


When  great  accuracy  is  not  required  the  following  modi- 
fied method  will  be  found  convenient  :  — 

Into  each  of  a  dozen  test  tubes  of  about  20  c.c.  capacity, 
pour  in  from  a  graduated  pip'  tie  13  c.c.  of  water.  Make  a 
fine  mark  on  the  tubes  for  that  quantity.  After  draining 
the  water  from  the  tubes,  fill  each  tube  to  the  mark  with 
starch  paste  while  hot.  This  is  conveniently  done  by 
sinking  up  the  starch  pa-te  into  a  long  glass  tube  (-ay 
IS  ins.  lone  and  I  in.  in-ide  diameter)  narrowing  at  its 
lower  end,  from  which  allow  the  hot  starch  paste  to  drop 
into  the  test  tubes.  Several  do/eu  of  these  test  tubes  may- 
be filled  at  one  time  with  starch,  as  they  will  keep  for  at 
least  a  couple  of  days.  These  test  tubes  are  put  in  a  row 
on  the  test  tube  stand.  Into  the  fir St  tube  a  known  mimbci 
of  drops  of  the  substance  to  be  tested  is  added.  Into  the 
second  and  succeeding  number  of  tubes  and  increasing 
numbers  of  drops  of  taka-diastase  solution.  And  then 
-hake  each  tube  vigorously  one  after  the  other  in  quick 
succession  (two  tubes  can  be  shaken  at  a  time. 

When  the  contents  of  each  tube  are  liqaefied  tale  out  of 
each  tube  with  a  rubber-headed  dropper  (one  drop  of 
uniform  size  from  each  tube)  one  drop,  which  put  into  the 
white  plate  in  the  order  of  the  tubes  shaken.  And  carry 
out  the  iodine  test  in  the  -anie  manner  as  above-mentioned. 

By  selecting  droppers  with  uniform  tips  a  fairly  accurate 
result  can  be  obtained  and  will  answer  for  most  pnrposi  - 

The  iodine  tests  now  in  u-e,  such  as  Junk's,  are  based 
upon  a  chronic  point  at  a  given  time  and  a  given  temperature. 

These  three  points  must  br  closely  observe!  to  gel  good 
re-ults,  while  in  this  method  mere  comparison  of  colour  is 
absolutely  necessary,  which  can  be  done  by  anybody  except 
01 lour-hliml. 

In-,  i  s-n.v. 

Mr.  Sumii.ii  said  that  the  process  was  based  on  the 
proposition  that  the  diastatic  power  was  inversely  pro- 
portional to  the  time  of  action;  but  this  proposition  was 
only  true  so  long  a-  some  starch  in  excess  was   present,  and 

the  inversion  bad  not  gone  so  far  that  the  amount  of 
maltose  formed  was  proportionally  not  too  large.  Had  the 
author  fixed  for  his  comparative  test  a  certain  time  limit  for 
the  action  of  his  diastase,  as  the  test  might  give  varying 
results  when  the  time  was  prolonged  P 

Mr.  .1.  I  vi.  hum:  in  answer  to  Mr.  Saarbach  replied  that 
he  had  mentioned  iu  his  paper  that  this  test  was  to  be 
observed  within  about  ten  mi  lUtes  from  the  start  of  the 
experiment  If  longer  time  for  the  colorimetric  observation 
were  required,  a  larger  exei  b  should  be  used,  or 

the  same  re-ult  could  be  obtaiued  by  using  a  smaller 
quantity  of  diastatic  substance.  Another  way  of  prolonging 
the  duration  of  the  colorimetric  re-action  was  t"  eery  out 
the  test  at  a  lower  temperature,  say  at  the  ordinary 
temperature,  lie  had  chosen  a  lo — !.'>  minutes' test, for 
that  was  about  the  duration  of  the  conversion  allowed  in 

the  ( ken  at  an  alcohol  distillery.     By  taking  800  .-.c.  of 

.">  per  cent,  starch  solution    instead    of    il c.  the  tiin- 

re-action  could  be  prolonged  to  about  30  minutes,  which 
gave  ample  time  crvation  of  the  test. 

nN    1111     IKi  1 1 M I  Al.   ANALYSIS  OF  As  THAI.TIM 

ami  \-rn  \i 

iit   s.   i .   11.  km  oi. 

the  purposes    of   this  paper  1  include  Trinidad  pitch — 
piirianite      with  the  bituminous  rocks  or  a-pli 

The  object  of  the  technical  analysis  of  solid  bituminous 
minerals  i»  not  to  determine  the  ultimate  chemical  compo- 
sition of  any  of  the  complex  compound-  that  may  lie  mixed 
together   to    form  the   material   under    consideration,  hi 
the  method  employed  is  more  or  1.--  empirical.     It  may 

ifely  assumed  that  the  bitumen  present  in  the  specimen 
has    n    specific    gravity    of    about    l,    bene,,   th 
gravity    of   the    Bpecimen    will    vary    with    the    amount    of 
mineral  matter  present.      I'  importance  to  learn 

the  behaviour  of  the  specimen  between  a  temperature  of 

..ml  213    I'.;  that  is, to  ascertain  whethi  pecimen 

lines  "'ii  brittle  at  low  temperatures,  or  very  soft  at 

high   temperatures.     Flowing  tests    depend    entirely   upon 
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the  standard  specimen  selected,  and  are  of  no  value  except 
when  applied  to  different  specimens  of  the  same  variety  of 
material  in  comparison  with  each  other. 

The  determination  of  the  petroleum  ether  soluble,  the 
turpentine  soluble,  and  the  chloroform  soluble  give  resu!t3 
at  the  same  time  both  absolute  and  relative.  These  results 
are  of  little  value  when  taken  alone.  They  were  suggested 
originally  by  au  attempt  to  imitate  the  process  described  in 
Allen's  "Commercial  Organic  Analysis,"  and  it  was  for 
some  time  supposed  by  Miss  Linton,  myself,  and  probably 
by  others,  that  a  similarity  existed  in  the  materials  dissolved 
by  these  several  menstrua  from  different  varieties  of 
bitumen.  I  have  for  some  time  been  reaching  a  conclusion 
that  this  is  not  the  ease. 

In  1892  I  distilled,  under  pressure,  some  California 
petroleum,  and  obtained  a  "  cracked  "  distillate.  I  removed 
from  this  distillate  the  lighter  portion  and  placed  the 
residue  remaining  in  the  retort  in  a  Becker  glass,  where  it 
has  been  ever  since.  A  solid  material  has  gradually 
accumulated  in  a  ring  just  beiow  the  surface  of  the  liquid, 
and  an  addition  of  petroleum  ether  to  the  liquid  produces  a 
brown  precipitate  resembling  ferric  oxide  when  precipitated 
from  its  solutions.  A  precipitate  having  the  same  appear- 
ance can  be  thrown  down  from  a  turpentine,  chloroform,  or 
benzol  solution  of  Trinidad  pitch.  I,  for  a  long  time, 
supposed  they  were  the  same  substance — aspheltene — but  I 
have  lately  discovered  that  they  are  entirely  unlike.  What 
relation,  if  any,  they  may  bear  to  each  other  has  not  yet 
been  determined.  The  precipitate  from  the  California 
distillate  appears  to  be  wholly  organic ;  that  from  the 
turpentine  solution  of  Trinidad  pitch  appears  to  consist 
largely  of  a  compound  of  alumina  ;  while  that  from  the 
chloroform  soluble  of  the  same  bitumen  appears  to  be  a 
thio-salt  of  iron.  Technically  these  solutions,  with  their 
precipitates,  bring  into  consideration  certain  problems 
concerning  solid  bituminous  minerals  of  the  highest  import- 
ance. The  results  of  an  analysis  that  sets  forth  the 
specific  gravity,  melting  point,  flowing  test,  petroleum 
ether,  and  carbon  disulphide  solubles,  with  perhaps  the 
total  amount  of  nitrogen  and  sulphur,  tells  very  little 
concerning  the  application  to  any  particular  purpose  of 
any  given  specimen  of  bitumen.  The  term  ''organic 
matter  not  bitumen  "  is  misleading,  for  in  many  cases  the 
volatile  matter  so  determined  is  not  organic  at  all. 

That  which  is  of  primary  importance  in  the  analysis  of 
an  asphaltic  mineral  is  to  learn  what  proportion  of  the 
mineral  consists  of  hydro-carbons  first,  soluble  in 
petroleum  ether ;  second,  soluble  in  boiling  spirits  of 
turpentine;  third,  soluble  in  chloroform.  If  the  volatile 
and  combustible  matter  that  appears  as  "  organic  matter 
not  bitumen "  is  large  in  amount,  it  is  of  scarcely  less 
importance  to  know  exactly  of  what  this  material  consists. 
Next  in  importance  is  the  total  amount  and  manner  of 
combination  of  the  sulphur;  next  the  total  amount  ami 
manner  of  combination  of  the  nitrogen  ;  and  lastly,  the 
total  amount  and  manner  of  combination  of  the  iron  and 
alumina.  The  amounts  of  silica,  lime,  and  magnesia  should 
be  known  as  guide  in  preparing  the  street  mixtures,  but 
they  are  of  no  significance  in  the  determination  of  the 
specific  qualities  of  the  bitumen. 

After  several  years'  experience  I  am  satisfied  that  the 
simplest  as  well  as  most  satisfactory  method  of  procedure 
is  as  follows ;  The  solvent  should  be  freed  from  water. 
The  petroleum  ether  and  chloroform  should  be  agitated 
with  strong  sulphuric  acid  and  distilled  over  caustic  lime 
with  steam.  The  turpentine  should  be  shaken  with  freshly 
burned  lime,  poured  off,  and  rapidly  distilled. 

The  filters  that  I  use  arc  those  prepared  by  Baker  and 
Adamson,  11  cm.  in  diameter,  which  have  been  washed 
with  both  hydrochloric  and  hydrofluoric  acids.  These 
filters  are  not  appreciably  affected  by  the  solvents.  Three 
of  them  are  balanced,  and  two  are  placed  in  separately 
funnels,  into  which  are  weighed  such  portions  of  the 
bituminous  mineral  as  will  assure  about  half  a  gramme  of 
bitumen.  The  filter  is  filled  with  petroleum  ether,  which  is 
allowed  to  run  through  slowly  until  the  colour  has  per- 
ceptibly diminished,  and  then  the  stop  cock  is  closed  between 
each  addition  of  solvent  for  15 — 30  minutes,  until  the 
solvent  passes  colourless.     It  is  well  to  leave  the  funnels  to 


stand  over  night  at  the  end.  but  not  at  the  beginning  of  the 
operation.  The  filters  are  dried  in  the  air,  then  in  an  oven, 
at  about  150"  1\,  and  weighed.  Very  close  work  can  be 
done  in  this  way.  The  solution  may  be  tested  with  funi'no- 
nitric  acid,  or  may  be  evaporated,  and  the  residue  treated  with 
nitro-sulphuric  acid,  or  10  per  cent,  sulphuric  acid  for  basic 
oils.  The  dried  filters  are  returned  to  the  funnels  and 
exhausted  as  rapidly  as  possible  with  boiling  spirits  of 
turpentine.  The  turpentine  should  not  be  allowed  to  cool 
in  the  filters.  When  the  exhaustion  is  complete  the  filters 
are  washed  with  petroleum  ether  by  filling  the  closed  funnel 
above  the  filter  to  complete  submergence  and  allowing  the 
filter  to  digest  for  30  minutes.  A  second  digestion  will 
usually  completely  remove  the  turpentine.  The  filters  are 
then  dried  and  weighed.  The  turpentine  solution  may  be 
diluted  with  several  times  its  volume  petroleum  ether  and 
the  precipitate  examined  by  treatment  with  nitric  acid,  &c. 

The  dried  filters  are  again  returned  to  the  funnels  and 
after  being  exhausted  with  chloroform  are  again  dried  and 
weighed  The  chloroform  may  be  distilled  off  and  the 
residue  washed  in  petroleum  ether  and  tested. 

The  dried  filters  are  again  returned  to  the  funnels,  and 
after  exhaustion  with  10  per  cent,  hydro-chloric  acid,  are 
washed,  dried,  and  weighed.  The  loss  is  calcium  and  mag- 
nesium carbonate  and  calcium  sulphate,  if  an}'  is  present. 
The  calcium,  magnesium,  and  sulphuric  acid  may  be  deter- 
mined in  the  acid  solution  if  desired,  also  iron  and 
alumina,  if  auy  are  present. 

The  filters  are  cut  in  small  pieces  and  deflagrated  with 
sodium  carbonate  and  potassium  nitrate,  and  sulphur,  as 
pyrites,  silica,  iron  and  alumina,  are  determined  in  the  fused 
mass. 

A  new  portion  of  the  bituminous  mineral,  containing  at 
least  i  grra.  of  bitumen  is  deflagrated  with  sodium  car 
bonate  and  potassium  nitrate,  and  in  the  solution  of  the 
fused  mass  silica,  sulphur,  iron,  and  alumina  may  be  deter- 
mined, or  lime  and  magnesia,  :f  they  are  present.  Nitrogen 
may  be  determined  by  any  method  desired. 

A  portion  is  dissolved  in  pure  benzol  and  the  solution 
washed  with  10  per  cent,  dilute  sulphuric  acid.  The  acid 
solution  is  neutralised  with  sodium  nitrate,  when  nitro- 
genous basic  oils  will  be  recognised  by  their  odour.  Another 
portion  is  exhausted  with  chloroform  and  the  residue 
extracted  with  ammonium  hydrate  for  the  peat  acids. 

Free  sulphur  will  be  found  in  the  petroleum  ether  solution. 
Organic  compounds  of  alumina  will  be  chiefly  found  in  the 
turpentine  solution.  Very  few  solid  bitumens  are  free  from  at 
least  a  trace  of  these  curious  and  little-known  substances. 

"  Organic  matter  not  bitumen  "  consists  of  coke,  peat 
acids  and  humus,  partially  decayed  woody  fibre  and  sulphur. 
If  the  bitumen  contains  ferrous  sulphate,  the  sulphuric 
acid  will  be  lost  here  and  the  iron  will  appear  in  the  residue 
saturating  the  filter  ash  as  colchotha,  as  is  not  infrequently 
observed. 

It  is  very  apparent  that  if  a  technical  analysis  of  as- 
phaltum  involves  the  work  laid  out  in  this  scheme,  that  the 
method  indicated  some  time  since  by  Mr.  A.  W.  Dow  is 
wholly  inadequate.  That  such  is  the  case  has  long  been 
well  known  to  a  number  of  us  who  fail  to  regard  ability  to 
recognise  the  distinction  between  so  called  lake  and  land 
Trinidad  pitch,  as  the  paramount  object  of  a  technical 
analysis  of  sold  bitumens.  This  scheme  is  applicable  to 
any  and  all  solid  bituminous  minerals  with  which  I  have 
become  acquainted. 

A  very  careful  examination  of  the  relative  values  of  the 
different  methods  of  determining  sulphur  in  solid  bitumens, 
and  particularly  late  analyses  of  mixtures  containing  known 
quantities  of  sulphur,  has  demonstrated  that  the  method 
in  use  by  myself  and  my  son,  which  was  described  in  a  late 
number  of  this  Journal,  determines  all  of  the  sulphur 
present.  The  values  obtained  are  not  too  low,  but  are 
correct  to  within  the  usual  errors  of  manipulation  and 
personal  equation.  The  great  value  of  this  method  over 
auy  other,  when  considered  in  reference  to  the  other  deter- 
minations that  are  made  in  connection  with  it,  cannot  fail 
to  impress  anyone  giving  the  subject  close  attention. 

The  relative  significance  of  the  results  obtained  through 
the  use  of  this  scheme  and  their  proper  interpretation  are 
reserved  for  a  later  communication. 


THE  JOURNAL  OF  THE  SOCIETY  Or  CHEMICAL  INDUSTRY.        [May  si,  us*. 


.^rottisi)  ^(Ttion. 


Meeting  held  in  Glasgow  on  Tuesday,  April  5th,  1898. 


ME.    O.     I.    I'.nillV    IN   THE    CHAIR. 


THE    PROGRESS   OF    AGRICULTURAL 
CHEMISTRY. 

IIY    C.    M.     UKXHV    D.8C. 

Dr.  Aikmw  traced  the  development  of  agricultural 
cbem  B    ili'-   last  m  Tears,  and  pointed  out   that 

while  sir  Humphrey  Davy  :m<l  others  had  carried  out  i 
experiments  on  the  influence  of  certain  physical  and 
mechanical  propertii — e.g.,  heal  and  water  retaining  and 
absorbing  powers  mi  the  fertility  of  the  soil— little  was 
know  regarding  ii-  composition  and  function.  Hi-  referred 
to  the  work  of  Liebig,  Boussingault,  Lawes,  and  Gilbert, 
;iM,l  stated  'li.t  I).-  Saussure  first  drew  attention  to  the 
importance  of  the  mineral  constituents  of  plants,  though 
Liebig  tir-t  successfully  combated  the  "humus"  theory 
then  prevalent,  advancing  in  it-  place  hi-  "mineral"  theory, 
which  I'"-'  led  ili-  way  to  the  intelligent  use  of  fertilisers. 
Though  bones  were  used  last  century  for  fertilising  purposes, 
the  precise  nature  of  their  action  was  unknown.  Liebig 
considered  that  tin-  value  of  fertilisers  was  due  to  the 
phosphates  and  potash  which  they  conl  lined,  and  though  he 
at  first  regarded  nitrogen  a-  a  necessary  ingredient,  he 
subsequently  concluded  that  the  amount  which  reached  tbc 
-oil,  dissolved  in  rain  water,  was  nun.  than  sufficient  for 
the  needs  of  tin-  plant,  and  that  the  mineral  ingredients 
imlv  were  important.  The  Rothamsted  experiments  demon - 
ited  that  the  Bupply  of  nitrogen  was  the  most  important 
i  1. 1. .I  in  regulating  plan)  growth  and  in  determining  soil 
tertilility. 

Dr.    Aikman   then    proceeded   >"   discuss   the   trade    in 

Fertilisers.     He  referred  to  the  use  of  bones  as  the  earliest 

artificial  manure,  and  to  tie    production  and  application  of 

rph  *  phate,  patented  by  Sir  John  Lawes  in  1842.     The 

\: of    mineral    phosphates     and    the    use    of 

were  also  noticed,  and  the  following  data 
concerning  guano  were  given.  Guano  was  in  use  as  early 
a-  tie-   12th  century,  but   >  bavi    been  for  some 

time  exhausted.  More  than  live  million  ton-  have  been 
used  in  this  country  since  1840.  In  1850,  nearly  a  quarter 
..i  a  million  ton-  were  imported,  and  in  is.',",  about  double 
thai  quantity  was  exported  from  Snath  America.  The 
following  figures,  showing  the  steady  incri  the  export 

ot   nitrate  of  soda,  were  quoted:   BOO  ton-   in  i  B80,  over 

10,000  tons  in  1840,  over  100,000  tons  in  I8l i    00,000 

i.. .at  500,000  tons  in  is-:,,  and  in  1890  over 
one  million  t  "us.  The  use  and  sou s  of  sulphate  of  ammonia 

■I    to. 

I"    Aikman  next  discussed   the  question  of  -oil  fertility, 
and  pointed  out  that  while  i  i  that,  generally 

iking,  three  subs!  it  .  nitrogen,  phosphoric  acid, 

and  potash  were  alone  important  in  determining  q  soil's 
fertility,  the  knowledge  of  the  quantil  i  -  ol  >  1  cnts 

present  n  is  insufficient,  a-   the  t  sing 

matter  was  an   important  factor,  and  the  dissolving   p 
of  plant  roots  was  onlj  approximately  known.     He  referred 
to  the  experiments  made  bj   Dr.  Bernard  Pyci  to  determine 
the  acid   lit  oh  ng  power,  which  showed  that  the  sap  acidity 
i  that  of  a  l  pel  ci  cid  solution. 

Regard  Dg  the  Assimilation  of  t  itrogen,  he  -:  iti  d  thai  as  this 

was  al bed   bj  tie-  i-   in  the  form  of  nitrates,  an  rx- 

ptanatii     "I  the  i  ul  ul,  and  he 

let.  ii.  i  to  lie-  work  "f  Schloming  an  l  MQntz,  Wurington, 
Winogradsky,   '.linn  '    inkland    in  this  conm  ttionl 

[n  conclusion  he  discussed  tbe  questioi  of  the  availability 
ol     i'i      i''i  i  ed    to   the   results   of 

Hellriegel  and  Wilfartn, which  showed  thai  certain  plant  — 
among  which  were  \":<-.  beans,  clover,  da       wen    able   to 
assimilate  the  nitrogen  of  the  air   through  the 
e.itii    bacteria  inhabiting  nodules  in  theii  tea-     Reference 
was  run  i  •  to  the  application  i"  leguminous  en, p.  of  pure 


cultures  of  these  nitrogen-fixing  organisms,  in  the  form  of 
nitragin  and  of  aliuite  to  grain  crops. 

Discussion. 

The  CbaIBMAK  said  that  he  might  mention  the  coke 
ovens  as  one  very  important  source  of  ammonia  which  had 
not  been  alluded  to.  The  production  of  ammonia  from 
these  whs  extensively  carried  on  in  Germany,  was  rapidly 
gaining  a  footing  in  England,  and  bad  also  started  in 
Scotland, 

Dr.  A.  1'.  Aitken  said  that  he  had  been  much  interested 
in  the  clear  and  succinct  account  Dr.  Aikman  had  given  of 
the  progress  made  in  the  application  of  chemistry  to  agri- 
culture and  the  Bide  industries  which  it  had  opened  op.  Ik- 
did  not  know  that  there  was  anything  that  he  could  add  to 
the  very  fitly-put  description  given;  hut  Dr.  Aikman  had 
a-keil  him  Bpeciauy  to  refer  to  one  particular  subject,  which 
he  did  with  some  reluctance,  namely,  the  subject  of  nitragin. 
He  had  been  making  experiments  with  that  substance,  in 
order  to  see  whether  the  very  flattering  testimonials  which 
the  makers  of  it  provided  to  those  who  hought  it  could 
be  borne  out  by  actual  experience.  It  was  rather  early  yet 
to  Bay  what  was  the  result  of  these  experiments,  seeing  that 
the]  had  not  yet  terminated  ;  hut  he  was  sorry  to  say  that, 
so  far  a-  tin  \  had  gone,  they  had  been  of  a  negative  kind. 
He  thought  at  the  time  this  substance  was  boomed  in 
Europe,  that  it  was  somewhat  prematurely,  launched  on  the 
public,  and  that  it  would  have  been  better  if  the  promoters 
had  had  another  year  of  actual  experiment,  to  prove  the 
value  of  it  on  a  practical  scale.  He  did  cot  say  that  it  had 
not  been  of  any  value,  hut  so  far  as  his  experience  went, 
the  value  had  not  been  apparent.  Tiny  might  have  better 
news  of  it  when  the  results  of  the  experiments  now  going 
on  were  obtained,  but  he  could  not  say  that  he  looked  very 
hopefully  to  them.  It  wa-  important  to  note,  regarding 
the  nitragin  organism,  that  those  who  discovered  it  and 
those  who  hid  worked  with  it  told  them  that  it  was  found 
in  all  -oils  -thai  i  -oil  without  it  had  not  yet  come  under 
their  observation.  There  might,  perhaps,  1„.  „  ease  of  a 
light  -oil  in  a  hot  climate  where  it  might  be  so  burned 
down  from  the  -iitfaee  as  to  kill  the  organism  :  and  in  such 
a  case  the  microbe  Bacillus  radicicola,  of  which  nitragin 
was  a  pure  cultivation,  might  have  been  killed  out;  hut  it 
was  not  likely  to  happen  under  ordinary  conditions.  If  the 
condition-  of  the  field  wen-  Buch  a-  to  In    suitable  for  the 

growth  of  a  of  that  kind,  it  would   grow,  and  there- 

fore i  I  would  not  be  necessary  to  import  it.  (in  the  other 
hand,  if  the  conditions  of  the  field  were  such  that  it  would 
not  grow,  importing  it  would  do  no  good.  What  they 
wanted  to  know  was,  tin  condition-  of  soil  and  environment 
which  in  eh- the  microbe  grow  in  the  best  way.  If  they 
discovered  these,  this  knowledge  would  1"-  valuable.  In 
regard  i"  tin  question  of  utilisation  by  plant-  of  the  nitrt 

ol  iln    air,  he  would  like  to  add  one  thing  to  what  had    In  en 

-aid.     Amongst  tin  tir-t  who  experimented  on  this  snl 
wa-  M.  George  Ville,  at   the  experimental   station  at  Vin- 
cctiiic-.  near  Paris,  and  he.  tirsi  of  all.  Ion-  in  fore  Hellriegel, 
discovered  that  plant-  .lid  utilise  tin-  fi  en  of  the 

air.  M.  Ville  made  rery  elaborate  experiments.  He  had 
carefully  read  the  published  results  of  hi-  experiments,  and 
had  In  en  quite  Batisfied  with  the  genuineness  of  them.  lie 
thought  tiiat  although  his  work  did  not  meet  with  that 
amount  ot  which  it  deserved  at  the  time,  it  was 

right  that  they  should  keep  in  memory  the  remarkable  -ct 
ot   experiments    he   had   made.     He   was   thinking   while 

Dr.  Aikman  was  reading  In-  paper,  how  curiously  thing- 
had  turned  round.  There  was  a  time  when  it  was  thought 
that  the  lii-t  and  tin-  most  important  thing  n>  regard  t" 
agriculture  ua-  tilth;  thereafter  it  wa-  thought  to  he 
organic  matter  or  humus;  then,  for  a  lone  time,  it  was  con- 
sidered to  be  mineral  matter ;  and  then  it  wa-  thought  hy 
some  enthusiasts  to  he  all  inicro-organi-in-.  Now  il  was 
recognised  thai  all  those  thing-  had  their  truth,  and  tlat 
every,  on.-  of  them,  in  it-  own  position,  held  it-  importanoi 
in  contributing  to  the  fertility  of  the  soil.  As  regards 
humus,  a  number  of  experiments  had  recently  been  made 
which  very  strikingly  exhibited  the  fact  that  their  fore- 
fathers, "ho  had  SUOh  faith  in  il,  were  not  BO  fur  wrong  as 
we.  in  these  dav-  of  nitrate  and  phosphate,  arc  apt  to 
imagine.      Dr.  Frank,   ol    Berlin,   had  showed,  as  regards 
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some  forest  trees,  how  very  dependent  they  were  on  humus 
— that  they  did  not  take  their  nitrates  and  phosphates  from 
the  soil  directly,  but  depended  for  their  nourishment  upon 
fungi  inhabiting  the  humus  about  their  roots,  and  that  the 
nutritive  matter  collected  by  the  fungus  was  poured,  as 
organised  sap,  into  the  tree,  of  which  it  was  practically  the 
nurse. 

Mr.  A.  Macdonald  said  that  he  did  not  know  that  Sir 
J.  B.  Lawes  had  used  spent  char  so  early  as  Dr.  Aikman 
had  stated,  but  he  thought  that  his  own  firm  had  been  the 
first  to  dissolve  and  use  this  article.  Dr.  Aitken  had  put 
them  right  in  the  matter  in  stating  that  the  humus  of  the 
agricultural  elements  had  as  much  right  to  he  considered 
as  the  purely  miueral  parts  in  manure,  and  he  thought  that 
was  a  point  many  chemists  were  apt  to  overlook.  He  was 
sure  that  organic  matter  had  very  much  more  to  do  with 
agricultural  chemistry  than  chemists  gave  it  credit  for. 
Another  matter  which  chemists  forgot  was  the  mechanical 
■condition  of  manure.  In  comparing  mineral  phosphates 
with  organic  phosphates,  the  bulk  or  volume  of  the  mineral 
phosphates  is  very  much  less  than  phosphates  from  an 
organic  source,  and  the  same  thing  applied  to  a  certain 
extent  to  nitrogen.  He  thought  therefore  the  mechanical 
condition  should  be  taken  into  consideration  by  agricultural 
■chemists  when  estimating  the  efficiency  of  a  manure.  In 
illustration  of  the  argument,  if  pure  rock  sulphur  were 
iground  iuto  a  powder,  it  would  be  found  that  the  volume  of 
it  when  compared  with  an  equally  pure  sulphur,  viz., 
flowers  of  sulphur,  would  be  enormously  less;  in  fact, 
3  cwt.  of  ground  sulphur  could  be  filled  iuto  a  barrel 
which  could  contain  only  1  cwt.  of  flowers  of  sulphur. 
The  same  thing  applied  to  carbonate  of  magnesia.  The 
difference  between  the  volume  of  a  mineral  carbonate  of 
magnesia  and  that  of  precipitated  carbonate  of  maguesia  was 
Tery  great,  and  everyone  knew  the  difference  in  efficiency, 
especially  in  medicine,  between  ground  sulphur  and  flowers 
of  sulphur,  and  between  native  carbonate  of  magnesia  and 
precipitated  carbonate  of  magnesia.  These  differences  were 
not  due  to  chemical  condition  (for  all  might  be  equally 
pure),  but  solely  to  the  different  states  in  which  tne  atoms 
or  molecules  existed,  or,  in  short,  to  their  mechanical  con- 
dition. There  was  an  interesting  experiment  which  he  once 
made  bearing  upcn  this  subject  of  mechanical  condition, 
and  it  might  also  be  considered  as  having  some  relation  to 
organic  matter  in  manures  as  well.  He  was  at  that  time 
troubled  about  the  economical  disposal  of  a  bv-product  in 
the  liquor  obtained  from  bone  boiling.  This  bjne  liquor 
was  concentrated  until  it  contained  nitrogenous  matter 
■equal  to  about  7  per  cent,  ammonia.  It  was  a  gluey, 
sticky  mass,  and  it  was  difficult  to  find  a  market  for  it ; 
it  was  customary  to  add  a  little  of  it  to  manures  while  in 
process  of  dissolving,  but  even  in  this  way  it  could  only  be 
used  sparingly,  for  fear  of  making  the  resulting  product 
sticky,  and  therefore  unusable  as  a  manure.  He  thought  if 
he  took  a  certain  quantity  of  bone  charcoal  and  mixed  it 
with  an  equal  weight  of  this  concentrated  bone  liquor,  in 
■course  of  time  the  superfluous  moisture  would  be  evaporated, 
and  the  whole  mass  would  be  obtained  in  a  condition  fit  for 
easy  use.  50  tons  of  bone  charcoal  and  50  tons  of  bone 
liquor  were  mixed  together,  and  left  to  lie  for  three  or  four 
months.  At  the  end  of  that  time  the  whole  of  the  nitrogen, 
or  most  of  it,  had  been  converted  into  ammonia,  and  the 
mass  completely  lost  its  gluey  character.  A  similar  experi- 
ment was  made  with  Belgian  phosphates  instead  of  bone 
charcoal.  This  second  mixture  was  laid  down  in  March 
1891,  and  though  seven  years  had  passed  since  that  time, 
•the  mixture  lay  to  this  day  pretty  much  in  the  condition  in 
which  it  was  laid  down.  He  attributed  the  change  which 
had  taken  place  in  the  one  mixture  and  not  in  the  other  to 
the  different  mechanical  conditions  of  the  phosphates  used, 
and  probably  also  to  the  fact  of  the  one  being  of  organic 
origin  while  the  other  was  of  mineral  origin. 

Mr.  J.  \V.  Biggart  suggested  that  the  difference  between 
the  action  of  the  bone  charcoal  and  that  of  the  Belgian 
phosphates  in  Mr.  Macdonald's  experiments  was  caused  bv 
the  high  absorptive  power  of  the  former  for  gases,  in 
virtue  of  which  the  char  absorbed  oxygen  from  the  air 
and  oxidised  the  organic  matter  with  formation  of 
ammonia. 
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1  —  PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 
Desiccating  various  Substances,  An   Improved  Mode  and 
Apparatus  for.     A.  Huillard,  Paris,  France.     Eng.  Pat. 
15,231,  June   25,    1897.     Date   claimed  under  Internat. 
Conv.,  Jan.  7, 1897. 

An  apparatus  for  desiccating  pasty  products,  and  especially 
tanning  extracts,  consisting  of  an  endless  travelling  baud 
guided  by  rollers  and  passing  through  chambers  heated  by 
steam  pipes.  At  a  convenient  part  of  the  apparatus  the 
baud  dips  into  a  tank  containing  the  material  to  be  dried, 
aud  the  tbin  layer  adhering  to  this  band  is  carried  through 
the  chambers,  being  afterwards  brushed  off  in  a  dried  con- 
dition and  falling  into  a  suitable  receiver.  In  some  cases 
the  heating  chambers  are  unnecessary,  and  the  band  then 
travels  through  the  open  air.— E.  G.  C. 

Compressed    Gas,  Impts.    in    Means  for  the   Storage  of. 

H.  J.  Barbier,  Paris,  France.     Eng.  Pat.  10,796,  April  30, 

1897. 
Relates  to  arrangements  for  minimising  the  danger  due  to 
the  accidental  bursting  of  cylinders  for  storing  compressed 
gases.  The  cylinder  is  divided  into  compartments  by  inter- 
posing  pierced  diaphragms,  or  by  constricting  the  tubular 
shell  at  intervals,  and  each  cylinder  may  be  connected  to  a 
primary  collector  formed  of  a  stout  tube  provided  with 
hollow  screw  plugs,  these  collectors  in  turn  opening  into 
a  main  collector.  The  heads  of  all  the  connecting  screws 
and  bolts  are  situated  outside  the  apparatus,  to  facilitate 
the  grouping  together  of  the  elements  or  cylinders.  In  a 
modified  arrangement  for  reservoirs  of  small  capacity,  the 
cylinders  are  mounted  in  a  plate  having  passages  leading 
from  the  filling  orifice  to  each  cylinder. — E.  G.  C. 

Filter  Presses,  Impts.  in.  and  in  Apparatus  for  Opening 
and  Closing  the  same.  G.  M.  Park,  Blackburn.  Eng. 
Pat.  6480,  March  12,  1897. 

"In  apparatus  for  filtering  sewage,  sludge,  &c."  there  is 
claimed  "  the  combination  with  a  filter  press  kept  closed 
against  the  pressure  of  the  sewage,"  &c,  "  by  means  of  a 

•  Any  of  these  specifications  may  be  obtained  by  post  by  rem  itting 
id. — the  price  now  fixed  for  all  specifications,  postage  included — to 
C.  N.  Dalton,  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C. 
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central  serew,  or  one  or  more  nuts  externally  applied,  and 
.  by  worm  or  worm  wheel  Beting  in  conjunction 
with  -pur  or  bevel  gear,"— "a  tumbling  or  disengaging 
worm  whereby  the  worm  wheel  can  be  turned  quickly  by 
band.  '  Also  u  "  dovetailed  hook  sleeve  having  in  its  upper 
part  a  roller,  ball  or  bobbin,  so  thai  any  plat.'  can  be 
easily,   withdrawn  aa  [n  addition  there  it  also 

ng  slip  coupling  "  "  to  slip  when  the  required 
pressure  i-  attaim  '1-1.  < .,  1  . 

II.-FUEL,  GAS.  AND  LIGHT. 

Thi    Purification  ••/'.     P.  Wolff.     Chem.  Zeit. 

22,  [28],  281—282. 

Mv-ii  uious  purifying  materials  for  acetylene  are  frequently 

■  led  on  the  ground  that  they  abolish  the  usual 

smokin. ■--  of  the  acetylene  flame.     Since  the  tendency  of 

1  m  soot   on   its   combustion  is   due  to  |x>ly- 

meruation  of  th  only  be  avoided  by  the 

u-c    of    special    bnrucrs    DO    purifying    material  can  prevent 

the  formation  of 1.    Ferric  hydrate,  or  learning's  material, 

or  other  agents  such  as  are  used  for  the  purification  of 

coal-gas,  ina\  be  used  t"  remove  ammonia  and  sulphuretted 

hydrogen    from    acetylene,    but     they     do    not    remove 

phosphnretted    hydrogen,    which    i<    by    far    the    most 

ible  impurity  in  it.     Lunge  and  Cedercreutz  have 

ed   thi    use  of  chloride  ol   lime  for  the  removal 

■I    by   oxidation    (this   Journal, 

i  irliei    experiments    made   by   the  author 

-honed  that  small  explosions  occurred  when  acetylene  was 

passed  through  a  dry  purifier  containing  chloride  of  lime, 

and  these  appeared    to  arise  from   chloride    ol   nitrogen 

produced  iron,  the  ammonia  in  the  gas  and  the  chlorine  of 

the  bleaching  powder.     It  is  therefore  m Bsarj  to  remove 

tonia,  before  passing  acetylene  ovei  chloride  of  lime. 

This  may  be  done  by  an  efficient  washer,  and  ohloride  of 
lime  will  then  remove  phosphnretted  hydrogen  and  any 
sulphuretted  hydrogen  that  has  escaped  the  washer. 
i  blorine  and  moisture  may  then  be  removed  in  a  third 
purifier  charged  with  lime.  Acetylene  thus  purified  has 
men  ly  a  faint  ethereal  ..dour,  and  "to  facilitate  detection  cf 
leaks  .  -,  11   may  often   l..-  desirable  1..  odori  1  it. 

eithei   by   means  •  •!   rolatil  ads  having  a  powerful 

r,  such  as  carbylamin •  amy  I  acetate ;  01  i>\  passing 

it  over  calcium  carbide,  which   will   thoroughly   dr\  it,  and 
■I   the  same   time  liberate  traces  of  crude  acetylene,  which 
will  odorise  the  I. .ilk  while  nol  appreciably  contaminating  it. 
N'eithei  uor   its   alloys  arc    attacked    by    pure 

I. ut    impurities    in   acetylene    quickly   produce 
brown  stains  on  polished  brass  fittings.     These  stains  are 

.In.-  chiefly  t pper  phosphide,  ami  not  t..  copper  acetylide, 

a-  was  at  tir-t  fear.  .1.  Purification  ol  ucety  lene  i-  necessary 
'"  l:  -"  o  of  th.-  fittings,  contamination  of  thi 

ol  rooms  where  it  i-  uminating 

.1.  A.  I:. 

Calcium  Carbide,  Analgrie  oj      II    liambergcr.     >',.  it-,  f. 

Si  •  '".•''.  i  win,  /".,,,   i .  i 

l    '../.    Balance     "  Bconomeler  "1    /../    Indicating    i 
linuoui   ,    /,.   Proportion  oj  Carbonic  Acid    Gat   m  thi 
Flow  oj  Furnace  Gout,  .1.  Franklin  Inal   i^'.'s.  i45t  ■_•,,,-,. 
>..   „„,<, ,   \\l||,  !„,,,,    |88, 

1  ■  of  thi   Ran  Eartht. 

0     ^..n    Knorre.     ZeltS.    I,    an.',  u,    Chem.     1897 
717.  '    L     J 

>..  undi  r  Will.,  pagi   191 . 

Alleged   [njui  /   to     i  .  ■.  lotion     thn 
teakaget  into  the  Soil.     (J    Pfeiffer.     .1.  f.i. ,.-!.. 
41,  187. 

I5i  •  «»Ji  r  XXIV.,  pit./,  ioi, 
PAT1  N  I  S 

Production  of  Artificial  Light,  Applii  , 

uml  Ordinary  Illumination  .  Imptt.  in  Apparatus  for  the. 
.'    R.  VVighsm,  Cape)  Street,   Dublii  H26, 

l.l.  IG    1897. 


An  apparatus  for  producing  hydrogen  or  acetylene  is 
formed  of  a  cylindrical  receptacle  with  a  horizontal  per- 
forated partition  half  way  up,  upon  which  the  zinc  or 
carbide  rests,  ami  with  semicircular  openings  it  its  bottom 
edge.  Surrounding  this  is  an  inverted  funnel  having  holes 
around  its  bottom  edge,  and  a  suitable  valve  and  outlet  for 
gas  at  the  top.  Outside  all  is  a  cylindrical  vessel  to  hold 
th.-  exciting  liquid.  When  hydrogen  is  produced  it  is 
burned  In  an  incandescent  burner;  when  acetylene  is  pro- 
duced it  is  burned  in  any  ordinary  burner. — R.  s. 

Gas   Retorts,   An  Improved  Method  of  ami  Meant  for 
ooing  "  Scurf"  or  Retort  Carbon  from.  (.'.  Hilling- 
ton,  jun.,  Wolstanton,  Stoke,  Staffordshire.  Bug.  Pat. 
7485,  March  23,  1897. 

This  invention  is  supplementary  to  that  described  in  Ens 
Pat.  7280  of  ll*96,  according'  to  which  the  -  scurl 
oxidised  and  removed  by  a  forced  draught  of  air  through 
the  retort.  In  the  p resent  invention  an  air-draught  is  pro- 
duced and  forced  through  a  central  metallic  nozzle  into  the 
retort,  in  combination  with  a  draught  or  current  of  air 
induced  to  flow  through  a  metallic  pipe  or  casing  surround- 
ing th.-  central  nozzle.  Tbe  draughts  urc  produced  by 
mean-  ..I  a  mechauical  blower,  \c.  which  is  worked  by  an 
electric  or  other  suitable  motor  lilted  or  attached  to  a 
travelling  or  fixed  bed  or  foundation.  In  a  mollification, 
in.  air  from  ihe  nozzles  i-  forced  through  a  suitably 
perforated  tube  introduced  into  the  retort. — H.  A. 

Prodiiciiun  and  Purification  if  (ins.  mil  Apparatus  Here 
fur;  Impte.  relating  In  the.  .1.  A.  Bellon-I.cnemichc/. 
Paris.     Bng.  l'at.  B513,  April  -■    l-'.'7. 

'.         Produ  ./. — The    grate    i-    formed    of    two     opposite 
-t   pped  gratings,  I,  and  a  horizontal  grating,  n,  the 
of  the  grate   being  varied  as  desired,  by   merely  raising  the 
horizontal     graliug,    the    bars    of   which    are   supported  on 
metal  bar-,    «',    whi.h    can   he   placed    in    any  of  a  vertical 

series  of  holes  in  the  supports,  A.     \  regulating  watei 

i-  provided,  wherein  the  water,  which  may  come  from  hollow 
bar-,  hi.  passes    <!..wn  a  tube.  p  .  t..  a  box,  /■.  connected 

by  a  horizontal  pipe,  p",  with  the  ashpit  bed,  the  box  having 
a  sluice  operated    bj  a    screw    and   hand  wheel,  so   that  the 


•■7' 


May  si,  1898.]        THE  JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY. 


443 


excess  water  flows  off  by  the  sluice.  The  air-feed  is  regu- 
lated by  the  rise  and  fall  of  the  gasometer  bell,  which  is 
connected  by  a  chain,  &c.  to  a  lever,  B':,  in  such  a  manner 
that  as  the  bell  rises  the  lever  falls,  and  vice  versa-.  The 
lever,  B-,  is  connected  by  a  chain  to  an  air  regulator  cone, 
B1,  which  opens  and  closes  the  escape  orifice  on  the  air  tube 
leading  from  the  bellows.  A  water  seal,  B8,  is  provided  in 
the  regulator  to  prevent  the  return  of  the  gas  should  the 
bellows  stop  working.  The  air  is  heated  by  circulation  in 
spaces,  h,  on  two  opposite  sides  of  the  furnace,  provided  with 
heat-conducting  ribs  or  projections.  The  gas  escapes 
through  a  central  gas  duet  e,  having  a  lower  serrated  edge. 
This  duct  communicates  with  two  tubes,  e1,  designed  for 
facilitating  cleaning,  and  having  two  openings,  e-,  in  com- 
munication with  the  upper  part  of  the  producing  apparatus. 
The  whole  of  the  gas  passes  out  bj'  the  general  conduit,  e. 

Gas  Scrubber. — The  gas  enters  the  scrubber  through  a 
serrated  tube  dipping  into  water,  above  which  is  a  perforated 
grating  upon  which  the  coke  rests.  A  double  current  of 
water  falls  down  the  column  from  a  distributor  above. 

Purifier. — This  consists  of  a  casing  wherein  are  mounted, 
so  as  to  be  partially  immersed  in  liquid,  a  series  of  vertical 
and  vertically  movable  gratings  adapted  to  be  readily  dis- 
mounted, and  formed  of  waved  or  undulating  bars  breaking 
line  with  one  another.  The  tars  run  down  the  gratings  in 
the  concave  portions  of  the  bars,  while  the  gases  circulate 
horizontally  around  the  said  bars,  entering  at  one  side  of 
the  casing  and  leaving  at  the  opposite  side. — R.  S. 

Enriching  Gas  of  Zoic  Illuminating  Power,  Process  for. 
I ).  Imray,  Southampton  Buildings.  From  E.  Pilous, 
G.  Ottermann  and  Co.,  and  A.  Miehaelis,  all  of  Vienna. 
Eng.  Pat.  23,237,  Oct.  9,  1897. 

Gas  of  low  illuminating  power,  obtained  by  the  dry  distil- 
lation of  house,  market,  or  street  refuse  or  sweepings, 
sewage  matter,  petroleum,  oil  or  wood  waste,  and  other 
organic  residues  and  waste  products,  is  passed,  either  before 
or  after  purification,  into  a  carburettiug  vessel  containing 
calcium  carbide,  either  alone  or  mixed  with  hygroscopic 
salts,  such  as  sodium  carbonate.  Acetylene  is  slowly  and 
uniformly  produced  and  taken  up  by  the  gases. — R.  S. 

Automatic  Igniters  for  Illuminating  Gas,  Process  for  the 
Manufacture  of.  M.  Bernstein,  Berlin.  Eng.  Pat. 
27,652,  Nov.  24,  1898. 

Organic  materials,  such  as  web,  fibres,  filaments,  &c.,  are 
mixed  with  inorganic  materials,  such  as  oxides  or  salts 
of  calcium,  barium,  or  strontium,  or  of  the  earth  metals, 
as  aluminium,  chromium,  beryllium,  zirconium,  yttrium, 
erbium,  cerium,  lanthanum,  didymium,  or  thorium.  The 
mass  formed  is  then  saturated  with  a  solution  of  platinum 
or  palladium,  or  a  mixture  of  the  two.  The  whole  is  then 
dried,  and  the  organic  matter  burned  off,  leaving  a  very 
porous  body  suitable  for  the  purpose.  Three  methods  of 
applying  a  mass  of  this  material  to  incandescent  gas 
burners,  are  shown. — R.  S. 

Hydrocarbon  Vapour  Burners,  Impts.  in  and  relating  to. 
T.  W.  Fletcher  and  Fletcher,  Russell,  and  Co.,  Ltd., 
Warrington.     Eng.  Pat.  10,111,  April  23,  1S97. 

The  burner,  which  is  applicable  for  heating  injection 
furnaces,  &c,  is  provided  with  "  a  helical  or  conical  coil 
of  suitable  tubing,"  one  end  of  which,  at  the  base  of  tin- 
coil,  communicates  with  the  hydrocarbon  supply.  The  out- 
ward end  of  the  coiled  tubing  returns,  preferably  outside 
the  coil,  to  a  point  at  or  beyond  the  base  of  the  latter, 
where  it  is  provided  with  a  nozzle  or  nozzles  so  directed 
that  the  volatilised  hydrocarbon  issuing  therefrom  will 
blow  axially  through  the  coil,  burning  inside  or  beyond 
it,  air  being  drawn  in  at  the  base.  The  coil,  which  may 
be  arranged  either  horizontally  or  vertically,  is  surrounded 
by  a  sheet-metal  or  other  easing,  which  is  contracted  at 
one  end  into  a  burner  nozzle  as  usual,  and  which  may  be 
provided  with  a  receptacle  for  spirit  or  naphtha,  for  use  in 
the  preliminary  heating  of  the  coil.  The  arrangement  of 
the  coil  and  the  burner  as  a  whole  are  claimed. — if.  B. 


[Incandescence  or  Heating~\  Burners  for  the  Production  of 
Non-Luminnus  Flames,  Impts.  in  and  connected  irith. 
M.  Graetz,  Berlin.     EDg.  Pat.  8755,  April  6,  1897. 

In  a  lamp,  of  the  tvpe  mentioned  in  A.  Graetz's  Eng.  Fat. 
Xo.  2295  of  1897  (this  Journal,  1898,  141),  there  is  here 
claimed  the  combination  with  the  wick-tubes  of  a  perforated 
cylinder,  closed  at  its  top,  and  arranged  upon  the  inner 
wick-tube  so  as  to  project  beyond  the  wick  ;  a  deflecting 
ring  fixed  on  the  outside  of  the  cylinder,  below  the  top  of 
the  latter ;  and  a  cap  surrounding  the  wick-tubes,  and 
having  its  upper  part  divided  into  two  concentric  collars. 
The  inner  collar  is  contracted  till  its  edge  is  "  compara- 
tively near  to  the  edges  of  the  wick-tube  and  the  ring,"  and 
it  extends  up  to  a  plane  located  between  the  plane  of  the 
tops  of  the  wick-tubes  and  the  plane  of  the  ring.  The 
outer  collar  extends  up  to  and  above  the  plane  of  the  ring, 
and  as  its  maia  purpose  is  to  form  an  auxiliary  rest  for  the 
incandescence  mantle,  it  may  be  dispensed  with  if  the  lamp 
is  to  be  used  for  heating  purposes  only. —  H.  B. 

Incandescent  Wick  Burner  for  Liquid  Fuel,  An  Improved. 
J.  Spiel,  Berlin.     Eng.  Pat.  10,801,  April  30,  1897. 

In  a  lamp  with  a  circular  wick,  the  burner  tube  is  sur- 
rounded by  a  cylindrical  cap,  the  upper  edge  of  which  is 
turned  inwards  at  about  right  angles,  and  extends  inwards 
over  the  burner  top,  leaving  a  central  opening  of  the  same 
diameter  as  the  inner  wick-tube.  A  central  rod  supports 
a  deflecting  disc  of  the  usual  shape  at  a  short  distance 
above  the  circular  opening.  Air  inlets  at  the  base  of  the 
cap  allow  air  to  pass  upwards  between  the  cap  and  the 
outer  wick-tube,  then  inwards  at  right  angles  across   the 

I  top  of  the  wick,  and  out  beneath  the  deflector.  The  top  of 
the  outer  wick  tube  is  slightly  widened,  and  rises  a  little 

|  above  the  level  of  the  wick.  The  outer  wick-tube  is  fitted 
with  any  known  raising  and  lowering  device,  in  order  that 
the  distance  between  its  upper  edge  and  the  inner  surface 

I    of  the  cap  may  be  regulated. — H.  B. 

Incandescent  Bodies,  A  Process  fir  Manufacturing 
Moritz  Bernstein,  Berlin.  Eng.  Pat.  29,796,  Dec.  16, 
1897. 
Bodies  composed  of  vegetable  fibres,  asbestos,  firebricks, 
&e.  (.see  next  abstract),  are  to  be  "impregnated"  with 
indium,  erbium,  cerium  (or  mercury),  decipium,  &c,  "  in  a. 
liquid  or  pulverised  state."  The  second  claim  is :  "  the 
use  of  erbium  mixed  with  indium  and  other  bodies  in  the 
manufacture  of  incandescent  bodies,  substantially  as 
described." — H.  B. 

Incandescent  Bodies,  A  Process  for  Manufacturing. 
Moritz  Bernstein,  Berlin.  Eng.  Pat.  29,797,  Dec.  16,  1897. 
The  claim  is  :  "  A  process  for  manufacturing  incandescent 
bodies  by  impregnating  with  a  mixture  of  (1)  Zinc,  zirco- 
nium and  calcium,  or  (2)  Zirconium,  beryllium,  barium  (or 
cerium),  in  suitable  proportions,  in  a  liquid  or  pulverised 
state,  bodies  or  tissues  of  vegetable  fibre,  hair,  or  asbestos, 
calcined  or  non-calcined  clays  or  earths,  especially  fixe- 
j  bricks,  steatite,  porcelain-clay,  and  also  natural  or  artificial 
I    meerschaum,  or  combinations  of  the  said  products." — H.  B. 

[Incandescence"]  Petroleum  lamps.  Impts.  in  or  relating  to. 
Max  Bernstein,  Berlin.     Eng.  Pat.  496,  Jan.  7,  189S. 

The  lamp  has  a  circular  wick,  and  above  the  wick-top  is 
supported  by  a  central  rod,  a  hollow  head  in  which  the 
vapours  arising  from  the  wick,  and  the  central  current  of 
air,  are  to  mix,  afterwards  passing  out  through  perforation-, 

J  in  the  head,  and  burning  inside  a  mantle  as  usual.  By 
means  of  a  toothed  wheel  acting  on  the  central  rod,  the 
burner  head  may  be  vertically  adjusted.  The  head  carries 
on  its  under  side  a  short  tubular  projection,  which  may 
telescope  within  the  inner  wick-tube,  and  a  horizontal 
flange,  so  that  by  racking  the  head  up  or  down,  the  vapour 
stream  entering  the  head  may  be  regulated  and  at  last 
wholly  cut  off.     There  is  claimed  the   arrangement   at  the 

j  mouth  of  the  wiek-tube  of  the  adjustable  head  above 
described,  either  with  or  without  a  slotted  lever  device  for 
raising  the  burner  gallery,  for  convenience  in  lighting  the 

i   lamp.— H.  B. 
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Incandescence     Mantles,    A     Burner    for     Burning    off. 

W.  Mackean,  Westminster.     Eug.   Pat.  8493,   Kb.   II, 

1898. 
The  bum'  •  .f  (1)  a  lower,  upright  Hunsen  burner, 

giving  a  flame  which  spreads  -omewhat  outwards,  and  (2) 
in  upper,  circular  pun-en  burner,  the  flame  of  which  issues 
downwards,  in  the  form  of  an  inverted  cone,  from  perfora- 
tions in  a  tubular  ring.  The  mantle  is  held  in  a  position  to 
1»-  acte.l  ..n  mote  or  less  by  either  flame,  and  is  moved  up 
.and  down  a-  required.— H.  B. 

Petroleum,  Impts.  in  the  Manmfacturt  of  Fuel  Block*  from, 
H.    Hansen,   (hri-tiania,    Norway.      Eng.    Pat.    10,900, 
Maj  1 .  I  895 
Tin  ifactnred  by  combining  refined  petro- 

leum da,  thick  turpentine,  pine  resin,  margarine, 

and  cocoa-nut  oil  in  stated  proportions,  the  proportion  of 
petroleum  being  between  75  per  cent  and  85  per  cent,  of 
the  total  Height  of  the  ingredients.  The  margarine,  cocoa- 
nut  oil,  and  about  one-third  of  the  Cans  tic  soda  are  made 
into  soap,  which  is  well  dried  and  granulated.  The  turpen- 
iiii.-  and  resin  are  then  melted  together  and  mixed  with  the 
aos]  m  after  which  the  petroleum  i-  added  and  the 

mixture  heated  to  about  10S  C.  The  rest  of  the  caustic 
DOda  is  tl  ind   the  whole  is  -tirrcd  until  it  attains 

tin-  consistence  ol  porridge.  The  mixture  is  kept  at  a 
temperatar  ol  100  ('.until  it  becomes  quite  thick,  after 
which  the  temperature  is  raised  to  about  10.">°  C,  and 
maintained  al  thai  degree  tor  about  an  hour.  The  material 
1-  then  moulded  into  large  blocks  or  slabs,  which,  after 
cooling,  can  be  cut  into  smaller  blocks. — B.  A. 

Heating  and  Evaporating  Liquid*,  Impls.  in  Apparatusfor 
ing  Interchange  if  Tenmeratun    between    Fluids, 

-    I  rank,  I-'rankort-on-the-.Main,  Germany.    Eng. 
Pal    12,1  14,  May    15,  1897. 

A 1 1  e  Mil  ■  im  1 1-  ■.  'ells  or  chambers  are  constructed  of  pairs 
of  similar  plates,  the  edges  of  which  are  curved  or  bent  to 
form  flanges,  these  latter  being  connected  bj  Bcrews  or  other 
fastening!      Planged  opening-  are  funned  by  stamping  or 
punching,  and,  when  the  cells  are  brought   together,  I 
flangel    fil  over  one  another  so   as  to  form  a  continuous 
passage  for  the  fluid.    The  plates  are  prevent)  d  from  buck- 
ling bi  nipples  arranged  to  coincide  and  bear  agsinsl  each 
<ither.    These  nipple,  are  also  formed   bj    the  -lamping 
process,  and  owing  t.i  their  arrangement,  the)  areconsl 
washed  bj  the  fluids  in  the  cell-,  and  are  therefore 
liable  to  overheating. — E.  t  i.  I 

Heat  for  Industrial  Purposes,   I   /v  Transmitting. 

1.1    i  •  nsmore,  Bostou.U.S.  \      I  In  ■  Pal  I         .Ian.  17, 

[  i  ,■        dmed  under  Interest.  <  low    d  mi   i  -.  I  897. 

Phb  invention  is  especially  applicable  foi  I  n'tory 

material,  and  consists  in  superheating  fluid  in  a  coil,  and 
alio*  ' ""  '"  attain  a  high  i  elocitj . 

111.  ato  a  closed  retort,  where   it   impinges  upon 

the  material  to  bi  treated,  and  it-  kinetic  energy  i-  con- 
verted into  heal  —I'  '  ■   I 

Calcium    and  other  Carbides,  and   By  Products  obtained 
ih,r,  I       oved     Uanufacturt    of      \.    .1      I'.n.lt, 

i  Prom  B    hfemmo,  Itomi      i  n  ■    Pat.  24,077, 

i  'i.  vim  I    "  In  a  furnace  for  the   manufacl  rhides, 

particular)]    of   cirh  i  oa  :ium,   a    movable    bottom 

Insulated  n the  reel  of  the  furnace,  so  at  to  previ  at  the 

formation  of  lateral  arcs  between  the  walls  and  the  catb 
gte,    II    .  .  .  "the  arrangement  of  carbons   for   forming 
star-shaped  or  ring  shaped  are.  for  using  alternating  n  ily- 
phase  enrrents,"  Sto.      III.  .  .  .  "flncly   pulverising   the 
materials  to  be  treated  in  ai   ■      trio  furna  ng  them 

with  an]  adhesive  liquid  or  substance,  pressing  them  into 
l.loek-   and   drying  the  bricks   thus   obtained,  and  finally 
breaking  them  into  small  pieces  and  introducing  them  ia 
•  ins  shape  into  'be  furnace,"  Stc,     I\  .  .  .  .  •  the  forms 
anil  S  '     '   ms,"   &0.       \    mixture   of  slaked 

lime   and    powdered    carbon    i-    mixed  with    snei  ■    a.lli 

sub-tan.     -,i  that  it  may  be  pressed  into  com] 


and  dried,  then  broken  up.  V.  .  .  .  '■  the  combination  and, 
arrangement  of  parts." — J. !'.  E. 

Calcium  Carbide,  An  Improved  Process  and  Apparatus 
[Continuous  'Furnace,  §v.]  for  Producing.  II.  I,,  liar  - 
tenstein,  Bvllaire,  County  of  Belmont,  U.S.A.  Eng. 
Pat.  28,226,  Nov.  30,  1897. 

Thk  process  is  "  characterised  by  the  fact  that  the  operation 
upon  the  limestone  is  continuous,  and  that  it  is  at  no 
time  allowed  to  become  cool  during  the  treatment.  A 
further  distinguishing  characteristic  is  the  combined  etleet 
of  the  electrical  current  and  of  the  solid  and  gaseous  fuel 
as  beating  agents  upon  such  limestone,  whereby  the  same 
is  highly  impregnated  with  carbon."  &o.  "  The  limestone, 
feeling  down  into  the  lower  chamber  of  the  furnace  by 
gravity,  roaches  us  base  in  a  highly  heated  condition,  where 

it  is  subjeeted  to  the  electrical  current,  thus  cons-rviog 
heat:  while,  on  the  other  hand,  the  heat  produced  in  the 
-melting  operation,  due  to  the  combined  action  of  the 
electric  current  and  the  combustion  of  the  solid  and  ga- 
fuel  [ordinary  illuminating  gas  is  suitable],  is  not  wasted, 
but,  on  the  contrary,  ascending  through  the  mass  of  crude 
lime. tone,  assists  in  the  raising  of  its  temperature,  and, 
therefore,  in  conserving  heat  energy." 

Claim  I.  is  for  the  "  process  of  curburetting  calcium, 
which  consist,  in  calcining  limestone  and  then  forcing  into 
the  calcined  mass,  while  in  a  heated  condition,  a  carbon- 
aceous  material  by  the  aid  of  a  combustible  ^as  under 
pressure,  and  subjecting  the  mass  10  the  action  of  an 
electrical  current,"  iVc.  II.  .  .  .  "mixing  raw  limestone 
with  a  solid  fuel  and  tiring  the  same,  whereby  to  driv 
its  carbon  dioxide,  then  forcing  into  the  calcined  Stone  a 
pulverised  carbonaceous   material    [finely  pulven- 

and  simultaii i-h   treating  the  mass  with  an   electrical 

current,"  &C.      IV.  .   .   .  "firing   the  mass   in  the  pre. 
of  an  air  blast,"  &e.     <  Ither  claims  relate  to  apparatus  and 
the    furnace,  which    i-    shown    as    a     calcining    chamber 
supported  in  an  elevated  position  with  a  track  arranged 

beneath,    with    a    ba-e    portion   movablv     mounted    im   said 

track,  the  electrodes  mounted  in  the  walls  of  the  movable 

portion  (of  which  there  are  duplicate  sections),  and  pipe. 
or  chambers  opening  into  the  chamber  thereof  adjacent  to 
the  electrodes. — J.  C.  II 

l  i  ipparatus,  Improved.     ti.Jacobi,  Orcsden. 

Eng,  Pat.  8309,  Jan.  28,  IG 

A  vi--!  i  containing  liquid  carbonic  acid  i- connected  with 

the  top  ol  a  cl I  water  reservoir  and  with  a  pipe  leading 

therefrom,    which    sprays    the    water    on    to    carbide    in    a 

generating  vessel.  The  carbonic  acid  forces  the  water  at 
uniform  pressure  into  the  generator,  and  also  breaks  up 
the  stream  and  distributes  it  over  the  carbide.  A  purifier, 
condenser,  and  gasometer  are  connected  to  the  generator. 

—J.  A    It. 

Acetylene,  Apparatus  for  Generating.     II.  0.  afarcks, 

Ilerlin.     Eng.' P.,;.  8603,  Feb.  1.  1898. 

Thk  bell  of  a  gasholder  has  attached  to  it  a  rod  with  cata- 
shaped  slot,  in  which  slides  a  roller  attained  to  a  rod  ra 
which  is  pivoted  a  catch,  which  engages   in   a  toothed  bar 

bed  to  horizontal  rod.  which  piss  into  the  upper  pan 
of  a  :  ■  hambet  and  support  cartridges  or  definite 

charges  of  carbide.  The  1>  ittoni  of  this  chamber  contains 
a  iter,  and  the  fall  of  tin-  gasholder  bell  operates  the 
mechanism  described,  and  Iherebj  withdraws  the  rod-  te 

i  an  extent  that cartridge  is  dropped  into  the  water. 

Phe  acetylene  generated  passes  into  the  holder,  and  when 

the  b  lis,  another  cartridge   is   dropped  from   the 

rods.— J.  \.  B. 

i         Impts.  in  Apparatus  for  the  Manufa 

Nogeot-aur-Maroe,  Prance,     ling.  Pat. 
89,960,  Dec.  17,  1897.     (1  nder  Internal.  Convention.) 

I'm  apparatus  is  devised  to  produce  soetylone  under  a 
pres-  o  to   loo  cm.,   foi    heating  purp 

Carbide,  contained  in  a  series  of  perforated  c parti 

in  a  closed  vessel,  i-  attacked  bj  water  admitted  nt  thi 

of  the  vessel  from  an  expansion  chamber,  in  which  the  level 
I  of  the  water  i-  kept  constant  by  means  of  a  supply  from  a 
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feed  cylinder  and  an  overflow  cock.  The  height  at  which 
this  cock  is  placed  determines  the  pressure  at  which  the 
water  is  supplied  to  the  generator,  and  therefore  the  pressure 
of  the  gas.  The  gas  passes  from  the  top  of  the  generator 
to  a  purifier  immersed  in  the  water  in  the  expansion 
chamber,  and  thence  to  the  burners.  A  gasometer  may  be 
added  to  receive  surplus  gas. — J.  A.  B. 

Acetylene  Gas  for  Private  and  Public  Lighting,  Machine 
for  Producing.  E.  Quatanuens-Moens,  Dixmude,  and 
E.  Carreer-Dilger,  Bruges,  both  in  Belgium.  Eng.  Pat. 
1665,  Jan.  21,  1898. 

Cakuide  dropped  from  a  distributor  opens  by  its  weight  a 
counterpoised  valve  and  falls  into  water  in  a  closed  vessel, 
whence  the  generated  gas  passes  through  water  in  an 
annular  tack  surrounding  the  generator,  to  a  bell  gasholder, 
and  thence  through  a  bubbler  and  purifier,  to  the  burners. 
The  distributor  is  a  cylinder  having  20  quadrantal  compart- 
ments, which  are  filled  with  carbide,  and  discharge  their 
contents  on  to  the  valve  above  the  generator  in  turn  as  the 
cylinder  is  rotated  in  consonance  with  the  rise  and  fall  of 
the  bell,  which  is  provided  with  levers  actuating  a  ratchet 
wheel  on  tbe  shaft  of  the  cylinder. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating  and 
Burning;  chiefly  Designed  for  Use  on  Velocipedes,  Auto- 
Cars,  Boats,  and  the  like.  L.  Chambault,  Paris.  Eng. 
Pat.  13,951,  Aug.  :S0,  1897. 

A  lamp,  termed  "  La  Marveilleuse,"'  is  described  in  several 
modifications  by  the  aid  of  19  figures.  A  water  reservoir 
is  placed  above  a  carbide  container,  and  various  means  for 
regulating  the  admission  of  the  water  to  the  carbide  are 
used.— J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  in.  E.  J.  Dolan 
Philadelphia,  U.S.A.  Eng.  Pat.  20,011,  Aug.  31,  1897. 
(Under  Internat.  Convention.) 

In  communication  with  the  gas-exit  pipe  of  a  generator,  in 
which  a  cage  containing  carbide  is  so  placed  that  it  dips 
beneath  the  surface  of  water  to  a  slight  extent,  is  a  chamber 
containing  a  diaphragm,  the  under  side  of  which  is  exposed 
to  the  pressure  of  the  gas  in  the  exit  pipe.  The  diaphragm, 
by  its  rise  and  fall  with  the  pressure  of  the  gas,  actuates, 
through  levers  and  a  pawl,  a  ratchet  wheel  attached  to  the 
shaft  of  the  carbide  cage,  which  is  thus  rotated,  and  a 
fresh  portion  of  its  contents  is  exposed  to  the  water. 

—J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  the  Production  anil 
Storage  of.  G.  Trouvo,  Paris.  Eng.  Pat.  12,110,  Mav 
15,  1897. 

Calcium  carbide  is  decomposed  by  water  which  enters  from 
a  surrounding  reservoir  through  a  hole  in  the  base  of  the 
carbide  container.  The  acetylene  produced  passes  to  a 
tell  gas-holder  through  a  pipe  in  which  is  a  cock,  which  is 
linked  by  levers  and  an  extensible  arm  to  the  bell,  so  that 
the  cock  is  closed  as  the  bell  rises.  The  increasing  pressure 
of  the  gas  in  the  carbide  container  forces  the  water  there- 
from, while  acetylene  formed  after  the  cock  is  closed, 
passes  through  a  bye-pass  into  the  hell,  until  consumption 
causes  the  descent  of  the  latter  and  therewith  the  re-opening 
of  the  cock. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Gem  rating. 
F.  Dresser,  Liverpool.     Eng.  Pat.  13,081,  May  27,  1897. 

The  apparatus  consists  of  a  vessel,  the  upper  part  of  which 
is  divided  into  two  compartments  by  a  vertical  partition. 
One  compartment  is  closed  at  the  top,  and  is  provided  with 
a  gas  outlet.  The  apparatus  is  filled  with  water,  and  canvas 
bags  containing  carbide,  and  attached  by  a  cord  to  a  rod, 
are  introduced  through  the  open  compartment  beneath  the 
■vertical  partition  into  the  closed  compartment,  in  which  they 
Tise  to  such  height  as  the  length  of  the  cord  permits. 
The  gas  generated  displaces  water,  which  overflows  from  the 
open  compartment.  Enclosing  the  carbide  in  bags  is  said 
to  retard  the  reaction,  and  to  yield  purer  gas  than  when  the 
action  is  unrestrained. — J.  A.  B. 


Oil-  Vapour  Burners,  An  Impt.  in.  J.  S.  V.  Biekford, 
Camborne.  Eng.  Pat,  2332,  Jan.  28,  1898. 
Four  pipes,  "  somewhat  inclined  and  forming  a  square," 
are  connected  together  at  three  of  the  corners  by  means  of 
a  bend  or  elbow.  At  the  open  corner,  the  free  end  of  one 
of  the  pipes  is  connected  with  a  vertical  pipe  which  rises 
from  a  boss  in  a  base  plate  and  receives  the  oil  supply  from 
a  reservoir  or  otherwise.  The  other  pipe,  having  a  free  end 
at  the  open  corner  of  the  square,  is  jointed  to  a  vertical  pipe, 
which  passes  down  some  distance,  then  bends  inwards  and 
upwards,  being  provided  with  a  vertical  jet  pipe  directly 
under  the  centre  of  the  square.  Immediately  over  the  jet 
:  pipe  there  is  supported  on  two  opposite  sides  of  the  square 
'  a  deflecting  metal  plate.  The  square  of  pipes  having  been 
heated  by  a  temporary  fire,  oil  injected  into  them  issues  as 
vapour  at  the  central  jet,  the  flame  impinging  upon  the 
deflecting  plate,  and  heating  the  square  of  pipes  so  that  the 
vaporisation  is  continuous. — H.  B. 

Iieverberatory  Furnaces,  Impts.  in.  J.  Q.  Rayner,  Kule- 
baki,  Nischnij- Novgorod,  Russia.  Eng.  Pat.  3039,  Feb. 
7,  1898. 

The  vault  of  the  furnace  is  formed  with  two  dome-like 
cavities  or  chambers,  one  on  each  side  of  the  centre  line  of 
the  hearth,  the  portion  of  the  vault  between  the  cavities 
being  preferably  flat.  The  patentee  states  that  this  con- 
struction ensures  a  more  thorough  mixture  of  the  combus- 
tion gases  and  air,  and  a  more  uniform  distribution  of  the 
heat  to  the  hearth. — R.  A. 

Superheater  for  Steam,  An  Improved.     I.  Grubinski, 
Warsaw.     Eng.  Pat.  3638,  Feb.  14,  1893. 

A  superheater  is  formed  of  buckled  circular  plates 
bolted  together  at  their  edges,  and  partly  separated  by  an 
annular  disc  of  smaller  outside  diameter.  Between  each 
buckled  plate  and  the  central  disc  there  are  curved  angle 
irons  dividing  up  the  enclosed  space  into  a  number  of 
spiral  passages.  The  steam  to  be  superheated  enters  at  or 
near  the  centre  of  the  apparatus,  and  after  passing  through 
one  set  of  spiral  passages  outwards,  escapes  round  the 
edge  of  the  central  dividing  anuulus,  and  passes  by  the 
second  set  of  spiral  passages  inwardly  towards  the  centre, 
and  away  by  the  outlet  pipe. — E.  G.  C. 

III.-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  Etc. 

PATENTS. 
Charcoal,  Impts.  in  or  connected  with  the  Manufacture  of. 
W.  A.  G.  von  Heidenstam,  Skonvik,  Sweden.     Eng.  Pat 
9656,  April  15,  1897. 

The  charcoal  is  made  from  wood,  wood  chips,  peat,  or 
other  suitable  material,  by  feeding  and  pressing  the  pre- 
pared raw  material  in  and  through  a  heated  retort,  so 
that  the  material  moves  through  the  retort  in  a  continuous 
stream,  and  issues  at  the  end  as  hard  charcoal.  The  retort 
is  provided  with  suitable  pipes  for  withdrawing  the  by- 
products at  the  stages  at  which  they  are  generated.  The 
charcoal  may  be  cooled  by  cooling  the  end  of  the  tube 
through  which  it  issues. — II.  A, 

Distilling,  Fractioning,  and  Cracking  Mineral  Oils 
\_Petroleum~\,  and  Obtaining  Various  Products  there- 
from ;  A  Method  of  and  Apparatus  for  that  Purpose. 
V.  I.  Jiagosin,  St.  Petersburg.  Eng.  Pat.  1411,  Jan.  18, 
1898. 

The  mineral  oil  is  supplied  through  the  pipe  A"  to  the 
still  A,  and  is  mixed  with  benzene  supplied  from  the  tank 
B,  the  benzene  dissolving  the  oil  and  lowering  its  boiling 
temperature.  The  benzene  may  also  be  vaporised  by 
passing  it  through  a  boiler  on  its  way  to  the  still.  The 
mixed  vapours  are  conveyed  through  a  pipe  A",  to  the  lowest 
of  a  set  of  condensers  C,  arranged  in  a  suitable  tower,  any 
liquid  which  primes  over  into  the  pipe  A'  being  drawn  off 
through  the  cock  A1",  and  the  liquid  condensed  in  the  con- 
densers C  being  drawn  off  through  the  pipes  D.  From 
the  first  tower  the  uncondensed  vapour  is  conveyed  through 
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the  pipe  A"  to  a  second  condensing  tower,  and  so  to  a 
third,  and  back  through  tin-  -  ries,  the  benzene  vapour 
ultimately  remaining,  being  collected  in  the  lank  B.  The 
pipes  l>  from  the  condensers  are  led  through  a  cooler  to 


grown  on  alimentary  soil  from  sugar-peptone  agar  and 
ammonium  carbonate  ii  percent.)  were  particularly  active. 
The  ferment  occurs  in  the  form  of  short  rods  similar  in 
appearance  to  the  hay  bacillus.  The  pure  cultures  inoculated 
in  sterile  fermenting  liquids  of  the  above-mentioned  kind. 
produced  orcein  in  3 — 4  weeks  at  •-'.">  ('.  The  bacillus  act- 
on the  "  lichen-adds,"  with  formation  of  orcin,  which,  in 
the  ammuuiacal  liquid,  is  converted  into  orcein.  It  is  Stated 
that  there  are  Other  specifically  different  fungi,  which,  under 
the  same  conditions,  will  also  cause  the  formation  of  orcin. 
The  organisms  isolated  from  putrescent  urine,  are  altogether 
different  from  the  urea  ferments,  and  they  resist  ammonium 
carbonate  tc:  sueli  a  degree  that  this  property  may  be  used 
for  their  isolation.  It  is  stated  that  besides  fermentation, 
there  are  also  oxidation  and  reduction  processes. — A.  S. 


S-Oxyflavone,    Synthesis 
Kostanecki. 

FlAVNE 


J-^. — ..>ii'^ft\i.M„,    ■■  ,.    4  .     .^^L., 


receptacles,  in  which  the  liquids  eat)  be  kept  separately 
or  mixed  as  desired.  In  another  arrangement  the  vapours 
from  the  -till  ire  passed  into  a  cracking  vessel,  and  sub- 
to  the  action  of  heat  before  passing  into  the  con- 
densers.    Any   liquid  products  of   the  cracking,  such  as 

liquid  paraffin  wax,  can  be  run  nlT  by  a  suitable  cock,  or 
run  bai  k  into  the  still.  A  travelling  brush,  which  is  worked 
by  a  worm    rotated    by  an   external  handle,   is   employed  to 

clear  the  carbon  deposit  from  the  bottom  of  the  still. — H.A. 

Ortho-nitro-chloro-benzene  and  Pun  Para-nitro-ehloro. 
benzene,  Tmpls.  in  the  Manufacture  or  Produi  tion  Simul- 
taneously of  Purt  <■.  W.  Johnson,  London.  From  The 
Chemische  Fabrik  Griesheim,  Frankfort-on-fhe-Maine, 
Germany.     Eng.  Pat  B480,  Jan.  81,  It 

Tin:  mixture  of  o-nitrochlorobenzene  with  p-nitrochloro- 
benzene  obtained  bj  nitrating  chlorobenzt  ne,  is  -ubniitted 
to  systematic  fractional  crystallisation  and  fractional  di-til- 
lation.  1  ndcr  a  pressure  of  758  mm.,  n-nirj  ichlorobenzene 
.  ami  at  118° C. undera pressun  of  8mm., 
whilst  o-nitroohlorobenzene  boils  at  245  '5  C.  at  753  mm., 
and  at  119  ('.under  6  inni.  pressure.  The  p-nitrochloro- 
bensene  collects  in  the  firs!  fractions,  and  the  o  nitrocbloro- 
benzene  in  the  last,  the  two  isomerides  being  precipitated 
from  these  fraetioi  lisati —  1.  A.  I.. 


IT-COLOURING  MATTERS  AND  DYES. 

Orchil  Fermentation.     F.  Czapek.     Ccntr.-BI.  f.  Bakter.  u. 
Parasitenk.  4,    2  ,49—58;   Chem.  Centr.  1898, 1,  [11], 

tated  that  the  formation  ..I    the   r.   I  •  inatier 

from  different  varieties  ol  lichens,  i-  due  i  to  the 

■  ammonia,  lo  the  activity  of  micro- 
organisms  present  in  the  liquid  (as 
tor  furnishing    thi  >       A   deci  icbens, 

treated  with  putrescent  urine,  was  converted  in  :t—  I  weeks 
at  20 — 25   C.  iuto  a  red  colouring  matter,  which  gave 

■  ii     [f,  however,  the  mixture  be  sterilised 
.it  LOO   i '-  foi  li  'li   an  hour,  i  occurs, 

even  if  ammonium  I  led,  or  the  mixture  be 

allowed  to  stand  In  contact  with  an  dr.    Chloro- 

form also  arrests  tl  a  of  colouring  matter.    Sterile 

samples  can  I"    luccossfully  infected   by  iulation  from 

samples  "hah  have  formed  orcein, if  car.  thai  the 

liquid,  or  the  ail   abovi    the  liquid,  contains  ammonin.    The 

lo  not  appear  t"  adhere  v<  ■ 
are  furnished  by  the  put  rere  i-olated 

:.■    latter  by  a  partlculal   method  of  CUltUn         CultUKI 


of.     T.     Emilewicz 
Ber.  31,  698— 705. 


and     >[.    v. 


C6H4  <0_?.-<    U 

'  Cn.i  11 

which  i-  the  parent  substance  of  chrysin  and  other  yellow 
vegetabh    dyestnSs.   contains   the  same  carbon   chain   as 

benzal-acetophe ie,  C,H§.CH  :  CH.CO.C.H      and    the 

authors  have  studied  the  o-hydroxylated  derivatives  of  the 
latter  with  a  view  of  Bynthesising  flavone  or  its  derivotii 
On  converting  the  acetyl  derivative  of  2-hydroxybenzal- 
aeemphenone,  l  .2.  Hi  i.('II,.CII:CII .<  O.C  II  .  into  the 
dibromide,  and  treating  this  with  alcoholic  potash,  it  yields 
a-cuniitrvlplieiivlkctone — 

I   H  /        >C.CO.C  il  . 
x  CH 

and  not  fiavone.    There  -till   remained  the  possibility  thai 
the    isomeric    compound,    HO.C,H4.CO.CH:  tll.'ril,. 
might  behave  differently,  but  since  it   is  somewhat  ditKcult. 
to  prepare,  its  ethoxy  derivative,  obtained  by  eondeat 
benzaldehyde  with  resacetophenone  ethyl  ether — 

1.8.  i.i  ,11  .t.H  0(<  >H)COCB  . 

was  employed.    This,  after  aeetylation,  was  converted  inti> 

the   dibromide  and    treated    with    alcoholic   potash,  when  a. 

substance  having    the  composition    <     II  tiuvii  iO 
obtained.      This  is  8-ethoxynavone,  from  which  3-hydrOXj  • 
tlayone  can  be  obtained  by   boiling  with  hydriodic  acid. 
The    intermediate    products    are   formed    as  follows  —  \ 
solution  of   i"  crm>.  of  resaoetophenone  ethyl  ether  and 

5»9  gims.  Ol   I  WO  /aldehyde  in  loo  gnus,  of  alcohol  is  treated 

with  20  gnu-,  of  a  50  per  cent,  soda-lye.  After  standing 
some  time,  the  sodium  sail  of  benzslresaaetopheuone  ethyl 
ether  crystallises  oat  It  i-  de< iposed  with  dilute  hydro- 
chloric acid,  and  separates  from  alcohol  in  yellowish  ni 

inching  at  lot  t'.  The  acetyl  derivative  form-  Similar, 
crystals  melting al  T.'>  (  .  When  thi-  lost  product  is  dis- 
solved in  carbon  bisulphide,  it  readily  takes  up  two  atom-  of 

bromine,  forming  the  dibromide,  white  needle-  melting  at 
119  C.  On  dissolving  this  substance  in  alcohol  and  adding 
caustic  potash-lye,  the  solution  turns  reddish-yellow  and 
then  yellow,  ami,  on  the  addition  of  water,  a  yellowish  pre- 
cipitate i-  obtained,  which,  afti  I  crystallisation 
from  I                   a-  white  needles  of  8-ethoxyflavoue — 


(    Hit. t'li. 


O-C.l    H 
CO.CH 


(1:3:4) 


On  fusion  with  caustic  potash  the  substance  yields 
resacetophenone  ethyl  ether,  benzoic  acid,  resorcinol  ethyl 
ether,  acid,  and  acetophsnone,  which  is  a  further 

proof  of  the  correctness  of  tl  formula.    When  ba 

with  -odium  slcoholate,  the  I  ibsl  met  ilei  [imposes  quanti- 
tatively into  resacetophenone  ethyl  ether  and  benzoic  acid, 
and   continued   boiling   with  nyi  d  (1.7)   yields 

8-hydroxyflevone.     This  bi  bstano  m  alcohol 

in  loi  needles  melting  al  24U  ('.     It  dissolve! 

dilute    soda  lye    uiih   a    very    faint    Do  t    yellow 

colour.     The   solution   iu  concentrated   sulphuric  acid    is 
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almost  colourless  and  has  a  bluish  fluorescence.  The  acetyl 
derivative  forms  white  needles  melting  at  130'  C.  In  view 
of  the  fact  that  the  most  important  yellow  vegetable  dyestuffs 
contain  the  protocatechuic  acid  residue,  the  authors  have 
condensed  resacetophcnone  ethyl  ether  with  piperonal, 
obtaining  a  product  melting  at  100°  C,  and  crystallising  in 
yellow  or  orange  plates.  The  acetyl  derivative  (yellow 
needles)  melts  at  J01°  C,  and  the  dibromide  from  this 
forms  white  needles  melting  at  130°  C.  On  treatment  with 
alcoholic  potash,  this  substance  gives  a  well-crystallised 
compound  having  the  composition  ClsH,405.  It  is  proposed 
to  investigate  these  reactions  in  the  phloroglucinol  series. 

— T.  A.  h. 

Indigo,  Artificial    compared    with    Natural.       C.    Kurz. 

Leipziger   Farber-   und  Zeugdrucker-Zeit.  47,  [-1],  1898, 

179—182. 
In  an  article  taken  from  the  Rev.  Gen.  des  Mat.  Color- 
antes,  the  author  discusses  the  advantages  of  the  pure  indigo 
introduced  by  the  Badische  Anilin  and  Soda  Fabrik,  having 
dyed  about  160,000  metres,  for  which  350  kilos,  of  artificial 
indigo  were  employed.  Although  the  hydrosulphite  re- 
ducing vat  they  recommend  is  too  expensive  for  practical 
purposes,  very  good  results  were  obtained  by  employing  a 
biith  made  up  from  22 ■  5  kilos,  of  pure  indigo  (B.A.S.F.), 
21  kilos,  of  zinc  dust,  and  42  kilos,  of  lime,  and  adding  for 
every  litre  of  the  bath,  2  grms.  of  gelatin  dissolved  in  a 
little  water.  This  bath  has  been  in  use  for  over  three 
months,  and  is  still  in  good  condition.  Compared  with 
dyeings  from  a  natural  indigo  vat,  it  was  found  that  the 
goods  were  dyed  an  equally  heavy  shade,  the  colour  being 
much  finer  and  brighter,  less  green,  and  just  as  red  as  with 
ordinary  indigo,  which,  by  comparison,  appears  dull  and 
grey.  The  goods  dyed  with  the  artificial  product  do  not 
rub  so  much,  and,  whilst  being  equally  fast  to  washing  and 
soaping,  do  not  lose  their  brilliancy  when  exposed  to  light, 
but  only  become  somewhat  lighter.  Moreover,  much  clearer 
discharges  are  obtained,  and  the  deposit  in  the  vat  after 
three  months  is  so  small  that  the  author  reports  it  may  be 
left  for  5 — 6  months  without  renewing.  A  careful  compari- 
son of  the  cost  of  dyeing  gave  a  result  about  2-5— 3  per 
cent,  in  favour  of  artificial  indigo.  It  is  stated  that  the 
B.A.S.F.  are  prepared  to  supply  thousands  of  kilos,  of  the 
dyestuff,  aud  have  moreover  entered  into  an  arrangement 
with  the  Farbwerke  Hochst,  who  will  also  be  shortly  in  a 
position  to  supply  indigo. 

With  regard  to  the  determination  of  indigo,  the  author 
has  again  tested  the  various  methods  from  that  with  aniline 
to  that  with  acetic  acid  proposed  by  Brylinski.  Although 
phenol  gives  good  results,  the  best  are  obtained  with 
naphthalene,  providing  that  the  filter  in  which  the  quanti- 
tative estimation  takes  place  contains  small  garnets.  The 
indigo  then  dissolves  much  more  quickly  and  is  less  attacked. 
The  indigo  crystals  obtained  from  aniline  are  thin  and  black  ; 
much  better  ones  are  formed  from  phenol ;  whilst  naphtha- 
lene gives  the  best  results. — T.  A.  L. 

Lignone  Dyestuffs  and  Coerulignone.      C.  Liebermann 
and  G.  Cybulski.     Ber.  31,  G15— 621. 

It  has  already  been  pointed  out  (Ber.  30,  3137  ;  this  Jour- 
nal, 1898,  238)  that  the  lignone  dyestuffs  (Ber.  30,  2:it  ; 
this  Journal,  1897,  233)  are  too  unstable  for  technical 
purposes.  The  alcoholic  solutions  only  dye  the  fibre  with 
great  difficulty,  and  in  presence  of  mineral  acids  the  dye- 
stuff  gradually  becomes  decolorised.  The  sulphonic  acids 
are  still  more  unstable.  Wool  boiled  in  the  dye-bath  de- 
colorises it ;  and  this  is  even  the  case  with  faintly  chromed 
or  chlorinated  wool.  In  alkaline  solution  there  is  a  faint 
isonitrile  odour.  This  instability  is  due  to  the  quinone 
character  of  coerulignone  and  to  the  quinone-imide  nature 
of  the  lignone  dyestuffs,  the  action  of  acids  resulting  in  the 
formation  of  substituted  hvdroquinones.  Moreover,  the 
leuco  compounds  of  the  group  do  not  possess  much  ten- 
dency to  regenerate  the  dyestuff  by  oxidation  in  the  air,  and 
in  the  case  of  the  halogen-substituted  hydrocoerulignoues, 
this  conversion  cannot  even  be  effected  by  the  use  of 
oxidising  agents.  Since  the  decomposition  products  of 
the  lignone  dyestuffs  are  usually  tarry,  and  not  readily 
purified  (with  the  exception  of  Dimethyllignone  Blue  (from 


p-toluidine),  which  on  boiling  a  short  time  with  alcoholic 
hydrochloric  acid,  forms  Leucochlorodimethyllignone  Blue, 
C2,H.;rCIN204),  the  authors  have  studied  the  action  of 
reagents  on  coerulignone.  On  shaking  this  substance  for 
some  time  with  alcoholic  hydrochloric  acid,  it  yields  a 
chlorbydro-etbylcedriret,  C.:<jHo5C106,  or — 

(C.:H50)2(0H)C6H,.C6HCl(0H)(0CoH5)., 

which  crystallises  from  spirit  in  white  needles  melting  at 
130°  C,  and  gives  a  diacetyl  compound  melting  at  96°  C. 
The  lower  hoinologue,  Cli;HlrC106,  is  obtained  by  the  use 
of  methyl  alcoholic  hydrochloric  acid,  and  melts  at  141°  C. 
The  compound  is  formed  by  the  addition  of  equimolecular 
proportions  of  hydrochloric  acid  and  coerulignone,  but  the 
chlorine  is  so  firmly  attached,  that  its  removal  is  not  pos- 
sible without  otherwise  changing  the  compound.  More- 
over, these  chlorinated  compounds  can  no  longer  be 
oxidised  to  the  corresponding  quinones.  When  the  above 
ethyl  compound,  for  instance,  is  treated  with  an  excess 
of  alcoholic  ferric  chloride,  it  yields  a  product  melting  at 
159°  C,  separating  in  red  crystals  from  benzene,  and  having 
the  probable  formula — 

(C2Hi,0)2(OH)C6HCl.C6H,(OC2H5)g>. 

Similar  products  are  obtained  by  substituting  hydrobromic 
for  hydrochloric  acid,  aud  probably  the  action  of  boiling 
acetic  acid  leads  to  the  production  of  hydrocoerulignone, 
together  with  an  oxidation  product,  although  these  sub- 
stances have  not  been  obtained  in  a  sufficiently  pure  state 
for  analysis.  Coerulignone  behaves  similarly  to  the  lignone 
dyestuffs  with  regard  to  reducing  agents  ;  these  generally, 
however,  give  tarry  products  when  boiled  with  alcoholic 
sulphurous  acid,  an  exception  being  Leucohexamethyllignone 
Blue  (from  i|/-cumidine),  which  forms  colourless  needles 
gradually  turning  blue  on  the  surface.  In  conclusion,  two 
dyestuffs  of  the  series  are  mentioned  in  addition  to  these 
previously  described.  The  one  formed  from  o-nitro-p- 
toluidine  [78°  C],  coerulignone  and  acetic  acid  has  the 
formula  C;sHC4N4(  >,,  whilst  the  other  is  MethyllignoDe  Blue, 
obtained  from  coerulignone  and  di-p-diamidodiphenyl- 
methane. — T.  A.  L. 

Monomethvlaniline   from    Dimethylaniline,  Formation    of. 

J.  B.  Cohen  and'  H.  T.  Calvert.    J.   Chem.   Soe.   73, 

163—167. 
On  further  investigating  the  substance  phenylnitrocarbinol 
(J.  Chem.  Soe.  71,  1050),  it  was  found  that  its  action  in 
most  cases  resembled  that  of  nitrous  acid.  When  added 
to  an  equivalent  quantity  of  dimethylaniline,  the  mixture 
rapidly  darkens,  and  nitrogen  free  from  carbonic  acid  is 
evolved  rapidly.  With  regard  to  the  quantity  of  gas 
obtained,  1-0015  grrn.  of  phenylnitrocarbinol  and  2  grms. 
of  dimethylaniline  gave  13-5  c.c,  whilst  under  similar 
conditions,  2-2225  grms.  of  the  nitrocarbinol  gave  27  c.c. 
of  gas.  The  reaction  product,  which  is  deep  red  by  trans- 
mitted and  deep  green  by  reflected  light,  was  treated  with 
hydrochloric  acid  and  extracted  with  ether.  The  ethereal 
extract  contains  benzaldehyde,  benzyl  alcohol,  aud  nitroso- 
methylaniline,  30  grms.  of  phenylnitrocarbinol  giving  on  an 
average  5  grms.  of  benzaldehyde,  4-5  grms.  of  benzyl 
alcohol,  and  5-5  grms.  of  nitrosomethylaniline.  A  very 
small  quantity  of  a  substance  crystallising  from  water  in 
brilliant  golden  plates  and  melting  at  150°  C.  is  also  formed 
simultaneously.  The  nitrosomethylaniline,  on  reduction 
with  stannous  chloride,  yields  methylaniline.  Since 
phenylnitrocarbinol  ou  standing  gives  off  nitrous  fumes, 
the  action  of  anhydrous  nitrogen  trioxide  on  dimethylaniline 
in  dry  ether  was  investigated.  No  nitrosodimethylaniline 
was  formed,  but  a  small  quantity  of  the  yellow  compound 
described  above,  appeared  to  be  produced.  The  chief  pro- 
duct of  the  reaction  is  a  substance  which  crystallises  from 
hot  alcohol  in  long  steel-blue  needles.  It  is  decomposed 
by  boiling  with  alcohol,  and  when  boiled  with  glacial  acetic 
acid  for  a  short  time,  a  rapid  evolution  of  nitrous  fumes 
takes  place.  On  pouring  the  solution  into  water,  a 
yellowish-green  crystalline  mass  is  obtained  which,  when 
crvstallised  from  dilute  alcohol,  forms  pale  brown  needles 
melting  at  157°  C— T.  A.  L. 
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Fluorescein  i  and  Ckemieal  Constitution.  It.  Meyer. 
Her.  31,  Sin— ..14. 
The  author  attempts  to  show  that  the  fluorescence  in  some 
groups  of  organic  compound*,  like-  their  colour,  is  dependent 
on  the  presence  in  the  molecule  of  certain  groups  of  atoms 
lor  which  he  has  proposed  the  name  "  Flaorophore."  The 
existence,  however,  of  these  groups  in  a  molecule  is  not  by 
itself  sufficient  to  cause  fluorescence  :  they  must  occur 
amongst  other  groupings  of  atoms,  for  instance,  benzene 
rin>:-  ;   moreover,  substituting   groups    aud   the    [particular 

eot  al-o  take  part  in  the  effect.  Certain  objections 
were  raised  by  Pawlewski  (Ber.  31,  310)  to  the  author's 
statements,  instancing  as  exceptions  resorcinol-benzeln,  allo- 
fluore-ceiu  (Ber.  28,  108,  8880;  this  Journal,  1896,  193), 
benzylguaiacol,  und  a  substance  obtained  by  Pawlewski  by 
the  action  of  benzyl  chloride  on  resoreinol.  The  constitu- 
tion, however,  of  most  of  these  Bobstances  is  uncertain, 
and  they  cannot  therefore  really  be  considered,  The 
author  points  out  that  o  wholi  series  of  compounds  exists 
to  which  in  no  sense  his  theory  would  apply,  such  as  the 
fluorescent  hydroxy-S-amidonaphthalene  sulphonia  acids, 
certain  quinoHne  derivatives  and  others,  whilst  it  might  be 
extended  so  as  to  include  the  thiazol  ring,  since  dehydro- 
thiotoluidine   -hows   a   violet-blue  fluorescence  in  alcoholic 

•ion.  Two  substances,  :!-ainidoquinoxalin  and  umbclli- 
ferone — 


II  N 


11(1. 


(I. CO 


give  fluorescent  solutions,  the  rluorophore  being  in  the  one 
case    the   azine    ring,  and   in    the  other   a   kind   of  pyrone, 

although  in  neither  case  does  il  lie  between  beniene  rings, 
but  is  only  attached  to  one.  Neither  qoiooxalin  uor 
irin  fluoresces,  although  generally  the  effect  of  the 
introduction  of  a  substitnent  is  to  weaken  the  fluorescence. 
li  i-  found,  however,  that  an  alkaline  uoumarin  solution, 
when  allowed  to  stand,  acquires  a  faint  olive-green  fluor- 
escent       Phi    author  employs  a  U-shaped  Geissler  tube, 

containing  nitrogen  at  .'1  mm.  pressure,  the  legs  being 
about  l"  li  cm.  long.  The  best  effects  are  obtained  with 
a  capillary  tube,  but  for  this  an  induction  coil  giving  a 
•j.'iiuiu.  «purk  i-  required.  With  a  tube  of  6  mm. 
diameter  a  coil  giving  a  6-— 7  mm.  spark  can  be  used,  the 
primary  enrreut  in  either  case  being  4—8  volts,  These 
tulies  can  be  arranged  in  series,  so  that  several  observations 
may  be  made  simultaneously. — T.  v  I. 


p-  Dinitrodibenzyldisulphonii-  Arid.     ( '.  Kis  and  C  Simon. 
Ber.  31,  354—:.". 

Tiik  authors,  in  continuation  of  a  previous  paper  (Ber.  30, 
2618),  confirm  in  the  main  the  -tatements  of  Green  and 
Wahl  tiler.  30,  ; •"'••"  ;  this  Journal,  1898,  1461,  but  point 
out  that  the  sodium  salt  of  p-dinitrodibenzyidi-iilphonie 
acid  is  not  converted  by  the  action  of  hydrochloric  acid  into 
the  free  acid,  but  only  iuto  the  acid  salt.  The  free  acid 
can  be  obtained  by  decomposing  the  barium  salt  with  the 
theoretical  amount  of  sulphuric  acid  and  evaporating  tin- 
filtered  solution.  It  forms  a  mass  of  crystalline  lamella; 
very  easily  soluble  in  water,  but  not  deliquescent.  The 
pure  sodium  salt  does  not  give  a  red  coloration  with  caustic 
soda  lye  and  phenyihydrazinc,  as  Green  and  Wahl  have 
pointed  out.  It  is  to  be  observed  that  when  the  reaction  is 
performed  with  very  stmng  soda  lye  a  blue  colour  is 
produced,  which,  on  dilution,  turns  red. 

In  a  similar  manner  sodium  dinitrostilbenedisulphonate, 
on  decomposition  with  hydrochloric  acid,  only  yields  the 
acid  salt,  and  the  authors  also  find  that  analy-i-  of  the 
neutral  sodium  salt  leads  to  the  formula  CUH8N.(  >  SjhTaj  : 
that  is,  it  has  the  empirical  composition  of  a  nitrosonitro 
compound. — T.  A.  I.. 

Gallic  A:  id,  Action  of  Formaldi hyde  on.     1!.  Mohlao  and 

1..  Kahl.     Her.  31,  259— 266. 

Tin-  authors  find  dial  by  condensing  formaldehyde  with 
gallic  acid,  by  means  of  hydrochloric  acid,  four  different 
methylene-digallic  acids  are  formed.    Two  of  these  (i 

I.  and  II.)  are  crystalline,  one  being  sparingly,  the  other 
easily  soluble,  whilst  acids  III.  aud  IV.  arc  amorphous,  and 
also  differ  in  th,ir  solubility.  The  Midi  Ban  b  converted 
into  one  another  as  follows :   Tin- sparingly  •  v-mi- 

line  acid  1.,  and  the  easily  soluble  crystalline  add  II,  are 
convertible  into  the  easily  soluble  amorphous  acid  III.,  and 
this  into  the  sparingly  soluble  acid  IV.  Moreover,  I.,  on 
standiiiL'  in  solution,  is  gradually  converted  iuto  II.  All 
these  acids  yield  anhydrides :  those  from  I.  ami  III.  have 
the  same  formula.  (',,11,,  i,.  but  are  different,  and  are 
formed  by  the  elimination  of  one  molecule  oi  water  from 
one  molecule  of  acid  ;  whilst  the  two  anhydrides,  both 
having  (he  formula  (  ,11  i  >,.„  are  formed  from  II.  and  IV. 
by  the  elimination  of  one  molecule  of  Water  from  two 
molecules  of  the  acid.  All  four  acids  yield  dveal  iff-  when 
I  on  in  sulphuric  acid  solution  by  nitro-ulphonic 
acid,  and  the  following  table  gives  some  oi  tlicir  re- 
actions :  — 


on  in 


II  80, 
\  >Hl  O 

\   "11 


:!'  ft  nn  Lcld  I. 


wish-red 
Violet 
th-blue,  urn  hanged 
at  Bret,  turning  light 
yellow  in  M  hours. 


Dyestufl  from  .(•  id  II* 


Yellowish-red 

Violet 

Blackish-blue,  changing 

m  ri  sli.,rt  tune  to  dark 
green,  and  in  21  liours 
lark  vellow. 


Iron  te„l  ill.        Dyestufl from  \ 


Yell-'W  i-li  r-    I  Yellow  ish-red 

Violet 
Bins 

Unci  angi  'I  at  first,  turnout  light  velum  In  -t  hours. 


It  would  thus  appear  that  acids  I.,  [II.,  and  IV.  yield 
comparatively  -table  fluorons  dyeetuffs,  whilst  11  ^-ives  a 
comparatively  unstable,  possibly  an  auxin-like  compound 
(diphenylmethane  dyeetuff). — T.  A.  I.. 

Formaldt  '"/</-   Trio  >  ufluoront  ~DicarboxyUc  Acid* 

li.  Moblau  and  I,    Kahl.     lier.  31,  800—871. 

Tbb  sparingly  soluble  crystalline  methylene  digalui 
which  is  one  of  the  products  of  the  action  oi  formaldehyde 
on  gallic  acid   (sec  preceding  abstract),  is  obtained  by 
dissolving    100  grin-,  of  gallic   acid   In  1,135  C.c.  of  water, 

running  in  with    eon-taut    agitation    87S  ^rm-.  of  hot    con- 
centrated hydrochloric  acid  ami   BOgrmi  of   10  per  mm. 

formaldehyde  solution,  and  1, citing  on  the  water-bath   until 
no  further  precipitation  i  ition  product  takes  place. 

After  cooling,  the  crude  acid  is  filtered  off,  extracted  with 
hot  water,  alcohol,  and  ether, and  then  forms  a  light  crystal 
line  powder,  which  is  strongly  electrical  when  robbed.  In 
order  to  convert   it   into  the  fluorine  compound    10  gnus. 


dried  at  100  '  are  dissolved  in  800  grins,  of  sulphuric  acid 
at  a  temperature  not  exceeding  7o  C.  :  the  solution  is  then 
cooled  to  l.'i  C,  and  the  calculated  quantity  of  nitro- 
Bnlphonic  acid  is  run  in,  The  melt  is  allowed  to  stand  24 
hours  in  a  closed  \  essel.aod  the  dyestufl  is  precipitated  cither 
OJ  allowing  the  solution  to  absorb  moisture,  or  by  gradually 
adding  dilute  sulphurk  aeid.  The  product  obtuined  by 
either  method  is  well  washed  with  water  and  extracted  wilL 
alcohol,  in  which  it  i.  very  sparingly  soluble.  The  product 
forms  a  violet  crystalline  powder,  slightly  soluble  in  boiling 
water  ami  very  sparingly  soluble  in  the  usual  solvents.  It 
dissoh,-  in  conoentrated  sulphuric  acid  with  a  yellowish- 
red  uon-fluore-cent  eolour,  in  alkaline  acetate-,  carbonates, 
and  borate-  with  a  violet,  in  ammonia  with  a  blue,  and  in 
caustic  alkalis  with  a  greenish-blue  colour.  The  calcium  and 
barium  salts  are  flocculcnt  blue  almost  insoluble  preeipitalcs, 
whilst  the  uranium,  cerium,  nickel,  cobalt,  tin,  aluminium, 
iron,  and  chromium  lakes  are  insoluble  and  blue  to  grecnish- 
lluc    in  colour.     The    chromium   lake,   when  treated   with 
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potassium  bichromate  and  acetic  acid,  turns  dark  green.  By 
heating  the  dyestuff  with  an  equal  weight  of  anhydrous 
sodium  acetate  and  four  times  its  weight  of  acetic  anhydride 
for  four  hours  in  an  oil  bath,  a  tetra-aeetyl  compound  is 
obtained,  meltiug  at  141°  C. — T.  A.  L. 

Naphthindole  Derivatives,  Synthesis  of.    O.  Hinsberg  and 
A.  Simcoff.     Ber.  31,  250—254. 

Certain  amines,  such  as  a-  and  /3-naphthylamine,  their 
mono-alkyl  derivatives,  and  some  alkylauilines,  are  converted 
by  the  action  of  the  sodium  bisulphite  compound  of  glyoxal 
into  indole  sulphonic  acids,  glycocoll  derivatives  of  the 
particular  amine  being  formed  simultaneously.  The  present 
paper  describes  the  preparation  of  some  3-naphthylamine 
derivatives.  The  principal  product  of  the  action  of  glyoxal 
sodium  bisulphite  is  the  sodium  salt  of  /8-naphthindole- 
sulphonic  acid,  whilst  the  compound — 

CluH7.NHCO.CHo 

is  formed  as  a  by-product.  It  crystallises  from  glacial 
acetic  acid,  and  melts  at  173°  C.  The  salts  of  /3-naphthindoIe 
sulphonic  acid,  when  distilled  with  zinc  dust,  give  /3- 
naphthindole — 

C10H6<         )CH 
\CH^ 

which,  when  pure,  forms  colourless  crystals  melting  at  40  C. 
The  conversion  of  the  sulphonic  acid  into  /3-naphthoxindole 
by  warming  with  hydrochloric  acid  has  already  been 
described  (Ber.  21,  113).  By  treating  naphthindole  potas- 
sium sulphouate  in  an  aqueous  solution  acidified  with  acetic 
acid,  with  sodium  nitrite,  a  brownish-red  precipitate  of 
isonitrosonaphthoxindole  is  obtained,  which  is  purified  by 
crystallisation  from  acetic  acid.  When  1  grm.  of  this 
compound  is  heated  for  2l — 3  hours  with  20 — 30  c.c.  of 
sulphuric  acid  boiling  at  130°  C,  it  yields  fl-naphthisatin 
(red  needles  from  alcohol,  melting  at  252:  C),  and  on 
heating  this  product  with  o-phenylene"diamine  to  250°  C, 
condensation  takes  piace,  forming  naphthindophenazine — 

/NH.C:N\ 

Ci0h6         .      y  C6H4 

light  yellow  needles  sparingly  soluble  in  hot  glacial  acetic 
acid,  and  melting  above  300°  C.  On  dissolving  naphth- 
isatine  in  hot  acetic  acid  and  treating  with  zinc  dust  until 
decolorised,  this  compound  yields  naphthodioxindole — 


C'lOTI6 


NH.CO 


CH.OH 


which  forms  colourless  crystals  melting  at  216°  C.  Its 
solutions  oxidise  in  the  air,  re-forming  naphthisatin. 

— T.  A.  L. 

Safranines,   Isorosindiiliites,  and  Iiosindulincs ;    Relations 

between  the.     O.  Fischer  and  E.  Hepp.     Ber.  31   299 

308. 

The  authors,  in  a  previous  paper  (Ber.  30,  1S27;  this 
Journal,  1897,  1010),  showed  that  rosindone  or  apo- 
safranone,  is  converted  by  the  action  of  phosphorus 
pentachloride  into  chloronaphthophenazonium  chloride  or 
chlorophenylphenazonium  chloride.  They  now  find  that 
the  reaction  is  a  general  one  for  all  indones,  and  this  fact, 
together  with  the  behaviour  of  the  indones  and  safranine 
bases  to  alkyl  halogens,  is  evidence  in  support  of  the 
anhydride  formula.    If  aposafranone  has  the  formula 


it  must  be  possible  to  obtain  alkyl  halogen  addition 
products  possessing  an  analogous  composition  to  the 
salts — 


HO. 


:N.C6Ef4 
/ 


\/ 


CHaO. 


CI 


\y 


/ 


Cl 


Isorosindone,  phenylrosinduline,  and  phenylisorosindu- 
liDe  react  in  this  manner,  whilst  rosindone  behaves 
differently.  By  means  of  these  compounds  it  is  possible 
to  pass  from  the  isorosinduline  to  the  rosinduline  series, 
siuce  when,  for  instance,  the  methylo-indide  of  isorosindone 
is  treated  with  alcoholic  potash,  it  is  converted  into  the 
methyl  ether  of  hydroxyrosindone. 

By  treating  safranol  in  4 — 5  parts  of  phosphorus  oxy- 
chloride  with  two  molecules  of  phosphorus  pentachloride, 
it  is  converted  into  dichlorophenylphenazonium  chloride — 


lucuioropueuvipneuazoni 

.{J.*AJ.a 


Cl.   I        J   :N.  I 

\S  /\    - 

Cl     C,;H5 

The  three  chlorine  atoms  react  differently,  the  azonium 
one  being  easily  replaced  by  Br,  I,  N03,  See.,  whilst  of  the 
two  others,  only  one  is  in  most  cases  easily  replaceable. 
Thus,  on  boiling  with  sodium  acetate,  it  is  converted  into 
chloro-aposafranone — 


O. 


\/ 


/ 

:N.C6H6 

I 


On  treating  the  chloride  with  aniline,  it  yields  the 
dyestuff — 

:N.C6H3C1 
C6H5NH.C6H3<       / 

Cl 

a    characteristic    reaction    for  the   detection    of  safranol- 
chloride. 

Isorosindone  (Ber.  29,  2755;  this  Journal,  1897,132) 
gives,  ou  treatment  with  one  molecule  of  phosphorus 
pentachloride,  chlorophenylnaphthophenazonium  chloride, 
which  reacts  with  aniline,  forming  phenylisorosinduline. 
This  latter  compound  had  already  been  obtained  (loc.  citS). 
By  heating  phenylrosinduline  with  methyl  bromide,  an. 
addition  compound  is  obtained,  which,  on  digesting  in. 
the  cold  with  alcoholic  potash,  yields  monomethylaniline 
and  rosindone — a  decomposition  similar  to  that  observed 
by  Kehrmann  and  Schaposchnikoff  (Ber.  30,  2628  ;  this 
Journal,  1898,  145)  in  the  case  of  dimethylrosinduline. 
Phenylisorosinduline  also  takes  up  one  molecule  of  an 
alkyl  halogen  easily,  but  differs  in  its  behaviour  to 
alcoholic  potash,  being  converted  into  methylphenylamido- 
rosindone.  When  isorosindone  is  heated  with  methyl 
iodide,  it  yields  isorosindone  methyloiodide — 


CioH,;  v 


:N.C6H3.OCH3 
:N.C6H5 

i 


which  can  be  dried  at  100°  C,  but  loses  methyl  iodide  at 
170° — 180°  C,  re-forming  isorosindone.  When  this  com- 
pound is  treated  with  alcoholic  potash,  it  is  converted  into 
methoxy  rosi  ndone — 


.OCH3 
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and  this,  when    heated  under    pressure   v.ith    hydrochloric 
to  I7n  ('.,  yields  hydroxyrosindone,  the  analogue  of 
safranol.    The  i  above  described,  i-  capable  of 

i  taking  up  methyl  iodide,  but  the  compound  i-  very 
aid  give-  up  all  it-  methyl  iodide  at  100  I 
It  would  appear  from  the  foregoing  that  defival 
the  isorosiwlulin-  series  are  easily  converted  into  rosin- 
dulines]  hut  the  latter  »how  little  or  no  disposition  to 
undergo  the  inverse  change.  In  a  future  paper  the 
authors  will  d  -cribe  further  changes  of  this  kind,  as,  for 
example,  the  conversion  of  isorosindnline  into  amido- 
pheaylrosindnline  by  mean-  of  aniline. — T.  A.  L. 

/>,„,_-,  D  •  '  oftkt  BeAztne  Seriei,  New  Primary. 
I  Balow  and  H.  Wolfe.  Btr.  81,  [8],  488— 494. 
I'iiimvih  jjdis&M  dye-tuff-  of  the  benzene  series  containing 
cither  hydroxy]  or  amido groups— i.e.,  derivatives  of  resor- 
orof  m-phenylene diamine — have  long  been  known,  the 
diazo  groups  most  probably  entering  the  I-  and  6-positions 
when  the  aUXO-chromic  group-  (ill  or  MI  are  in  the 
positions  I  aud  3.  Corresponding  to  the  nature  of  the 
primary  component-,  dyestutis  of  the  former  class  have 
faintly  acid,  tho-e  of  the  latter,  basic  characteristics.  Dye- 
Btafls  possessing  both  arid  and  basic  properties  have  not 
hitherto  been  knowi  .  and  the  authors  describe  a  number  of 
derivatives  o(  this  class  obtained  from  nt-hydroxydimethyl- 
aniline  (dimethyl-m-amidophenol),  when,  according  to  the 
r  in  which  the  combination  takes  place,  two  isomeric 
dv.  -tuff-  can  be  formed — 

II  .,  N(CH,), 


Hit 


■0 


XX.  IS 


.  N    X  .  A 


HO. 


NN.I! 


X    N.A 

where  A  and  It  are  the  radicles  of    aromatic  amines.     The 
two   series   of    isomers   do   not  greutly    differ    from    one 


another,  the  shades  being  similar  and  the  melting  points 
being  also  close  together.  When  the  mob-cub  only  contains 
benzene  radicles,  the  solution  in  sulphuric  acid  is  brown  to 
cherry-red,  and,  when  diluted  in  the  cold  with  water, 
turn-  green  and  then  yellowinh-hrown.  When,  however, 
the  dyestuff  contains  a  naphthalene  radicle,  the  undiluted 
sulphuric  acid  solution  i-  green,  and  remains  so  until 
largely  diluted  with  water,  when  it  turns  reddish- 
brown.  The  more  methyl  groups  the  dyestuff  contains, 
the  bluer  the  sulphuric  acid  solution.  For  instance,  the 
colour  in  sulphuric  acid  of  the  dyestuff  from  i!  mols.  of 
diazobenzene  is  brownish-red,  whilst  that  from  1  mol.  of 
diazobenzene  and  1  of  dia/.oxylene  is  decidedly  bluish- 
red.  In  external  appearance  the  isomeric  substances  differ 
in  such  a  manner  that  those  which  arc  darker  and  more 
metallic  have  the  greater  number  of  side  chains  in  the 
benzene  nucleus  para  to  the  N((   il3).>  group. 

The  method  employed  consists  in  dissolving  the  monazo- 
compound  (obtained  by  combining  the  dia/  >  derivative  with 
dimethyl-m-amidophenol  in  acid  solution)  in  alcohol,  adding 
potash  and  then  the  diazo  compound.  The  new  dyestuff, 
after  stirring  some  hours,  is  precipitated  with  carbonic  or 
acetic  acid.  J-'or  example,:!  grms.  of  benzene  nzo-hvdroxv- 
dimethylariilme,Cf,H5N:N.CeH,(OH)N(CH,),  are  dissolved 
in  loll  c.c.  of  alcohol  and  10  c.c.  of  10  percent,  caustic  potash, 
cooled  to  0°  C.,  and  the  diazo  solutiou  from  1'5  grm.  of 
o-toliiidine  is  allowed  to  run  in.  After  standing  IS  bo 
carbonic  acid  i-  passed  in,  and  the  disazo  dyestuff  precipi- 
tates as  n  red  ma-s.  Repeated  crystallisation  from  absolute 
alcohol   yields    reddish-brown  crystals,  melting  at  140     0 

The  sub-tan lissolves  with  a  dark  red  colour  in  sulphuric 

acid,   and.   on   the  addition   of  a   small  quantity  of  water, 
turns  green,  becoming   bri  L  on    further  dilation. 

It  is  insoluble  in  water,  spa  mglj  soluble  in  cold  alcohol, 
petroleum  ether,  and  glacial  acetic  acid:  soluble  in  ether, 

benzene,  and  carbon  bisulphide. 

The  following   table   gives  the  appearance  and   melting 
points  of  the  various  pi  itained: — 
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Ueltjng  Point.       Crystallise  (rum  Alcohol  in 
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Blackish-brow  "  • 
K.  ddiah-brown  crystals. 
Brown  plates. 
Greenish  ilnrk  red  ery-til- 
BIsokuh-browD  p 
Bi  iw  nish-ftreen  ci 
llark  bronzy  plat.  B. 


— T.  A     I. 


The  Glauconii  At    I       1    rVeio  Group  of  Quinoline  Dye- 
gtuff:     ii   Doebner.     Ber.  31,  686-   I 

Bt  heating  together  aniline  (1  mol.^  and  pyruvic  acid 
i-'  mols.)  in  alcoholic  solution  for  IS  minutes,  until  the 
rapid  ovolution  "i  carbonic  acid  ceases,  and  then  adding 
formaldehyde,  a  condensation  product    -hydri  acid 

— is  obtained,  whirl.,  after  | ipitation  with  ether,  tonus  a 

granular  crystalline  yellow  powder.     On  boiling  for  a  short 

tune  with   10  pei  sent,  -"da  lve.it  \  multai is 

oxidation  bj  the  air.  a  blue  Mil  of  glauconic  acid,  which,  on 
treatment  with  mineral  acids,  gives  the  free  acid  in  dark 
blui  needles  having  t Ik*  formula  I'.dl .X,i »,,,  it-  e.,n«titu. 
tiou  being  probabrj  a-  follows: — 


CH, 

•   II. Ml 

Ml    I  '     " 

CO  li 


\  I  II. I  II 
'    '   "      I    'II 
I II II 


Both  acids,  on  beating   alone  or   with  soda  lime,  yield 

dihydroqninaldine      I  he  oondens  'tion  only  takes  place  with 

:n, -   in  wlu.  li  both  p  I  the    nitrogen 

Thus  o-tolaidina  doe-  no)  give  the  dyestnB  acid. 


nor  doe-  a-naphthylamioe ;    but  />-toluidine,    p-auisidine, 
p-phenetidine,  m-toluidine,  and  S-naphthylamine  do.  Hydro- 

glauconic  acid  i-  obtained  by  dissolving  50  grms.  of  aniline 
in  1. 'in  gnus,  of  absolute  alcohol,  and  gradually  adding 
100  grms.  of  pyruvic  acid.  The  mass  turns  yellow  and  • 
rapid  evolution  of  carbonic  acid  takes  place.  After  abont 
l.'i  minutes,  .'hi  prm-.  ol  a  10  per  cent,  formaldehyde  solu- 
tion arc  run  in.  when  the  ran-s  turns  brownish-yellow  and 
a  farther  evolution  of  carbonic  acid  takes  place.  The 
whole  i-  then  warmed  for  about  an  hour,  tie  evaporated 
alcohol  being  replaced,  and,  alter  cooling  for  six  hour-,  tin- 
dark  brown  syrupi  residtn  ■-  -lirred  up  with  a  little 
and  treated  with  an  exi  ess  "i  acetone.  The  hydro 
nic  acid  separates  in  lumps,  which  are  washed  wifll 
ether  and  dried  in  a  vacuum.  The  yield  i-  about  90  gnus 
The  glauconic  acid  i-  best  obtained  by  beating  10  gnu-,  a] 
the  hydro  acid  with  10  c.c.  of  alcohol,  adding  l""  cc.  "t 
In  per  cent,  soda  lye,  raising  to  the  boil,  then  adding 
IS  grms.  ol  a  10  per  cent,  formaldehyde  solution,  and  boil- 
ing for   another   minute.     An   excess   of  alcohol 

added  10  the    'laik    blue    mixture,    and    on   standing 

hoars  the  sodium  sail  of  glauconic  acid  separates  in  blue 

metallic    lies,   which,   after  washing  with   alcohol  and 

ether,  are  dried  in  vacuo,  the  yield  from  the  above  ipiantity 
being  about  5  grm-.     The  salts  of  glauconic  acid   ! 

.1    value  on  accrunt   of    their    instability  *o    acids, 


Kay  si,  1898.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


451 


soap,  and  light,  but  they  are  pronounced  mordant  dye- 
stuffs.  For  instance,  the  dyestuff  from  p-toluidine  gives 
light  blue  shades  on  mordanted  cotton  and  reddish-blue  on 
unuiordanted  cotton  with  sodium  acetate  or  sulphate,  but  is 
not  fast  to  soap  ;  with  a  cerium  mordant  the  blue  is  some 
what  more  stable.  Wool  is  dyed  light  blue  from  a  neutral 
bath,  violet  with  an  alum  mordant,  and  bluish-green  with 
chrome  and  tartaric  acid,  but  all  these  shades  are  changed 
to  violet-red  by  ammonia.  The  action  of  pyruvic  acid  on 
p-toluidine  in  presence  of  formaldehyde  proceeds  more 
easily  than  with  aniline,  and  hydro-p-methyl-glaueonic  acid 
and  the  corresponding  p-methyl-glaucouic  acid  are  well- 
crystallised  substances.  On  the  other  hand,  the  yield  of 
<he  glauconic  acids  from  p-phenetidine  and  /3-naphthyl- 
amine  is  much  smalier.  and  the  conversion  of  the  hydro 
acid  into  the  dyestuff  acid  proceeds  much  less  completely. 

— T.  A.  L. 

Yellow  Colouring  Mutter  of  the  Leaves  of  Arctoslaphylos 
nva  ursi.  A.  G.  Perkin.  Proc.  Chem.  Soc.  1898,  [193], 
104. 

Kawalier  (Jahr.  1852,  68.3)  found  the  leaves  to  contain, 
besides  gallic  acid  and  arbutin,  a  glucoside,  ericolin, 
f'A'\i'  which  yields,  on  decomposition,  ericinol,  Cl(1lI,nO, 
and  a  sugar.  More  recently,  I?.  Degraffe  (Am.  Jour.  Pharin. 
1896,  68,  313)  has  identified  the  tannin  as  gallotannin. 
There  is  also  present  a  yellow  colouring  matter  of  the  com- 
position C!sH1607,  crystallising  in  glistening  yellow  needles  ; 
this  forms  an  acetyl  compound,  CU,H;(  )r((\,H:,<  >)5,  melting  at 
188° — 1903.  On  fusion  with  alkali,  phlorogluciuol  and 
protocatechuic  acid  were  formed.  Though  resembling 
quercetin  in  these  poiuts,  it  has  the  property  of  forming 
deep  green  solutions  with  dilute  potassium  hydrate.  Re- 
garding this  reaction  as  due  to  impurity,  the  colouring 
matter  was  converted  (a)  into  a  sulphate,  and  (41  into  an 
acetyl  derivative,  and  the  colouring  matter  regenerated 
from  these,  but  in  each  case  it  was  unaltered  iu  its  behaviour 
towards  alkaline  solutions.  Oxidation  in  alkaline  solution 
did  not  destroy  the  green  coloration  until  complete  decom- 
position of  the  colouring  matter  had  taken  place.  The 
presence  of  ellagic  acid  has  also  been  detected,  and  thus 
besides  gallotannin,  ellagitannin  is  also  present.  Broach 
leaves  contain  the  same  colouring  matter. 

Sicilian  Sumach,  Yellow  Colouring  Matters  of  Various 
Adulterants  of.  Part  V.  A.  G.  Perkin  and  P.  J.  Wood . 
Proc.  Chem.  Soc.  1898,  [193],  1C4— 10J. 

This  paper  describes  an  investigation  of  the  leaves  of  those 
plants  which  are  employed  for  the  adulteration  of  Sicilian 
sumach  (Rhus  coriaria).  The  authors  were  indebted  for 
samples  of  these  to  Mr.  P.  Gennadius,  Director  of  Agricul- 
ture in  Cyprus. 

The  leaves  of  Pistacia  lentiscns  (shinia)  contain  a  colour- 
ing matter  of  the  formula  C15Hul09,  forming  an  acetyl 
compound,  Ci5H408(C2H30)5,  crystallising  in  colourless 
needles  (ni.p.  204 — 206).  As  on  decomposition  this  yields 
gallic  acid  and  phloroglucinol,  it  is  identical  with  myricetin, 
the  colouring  matter  of  Rhus  coriaria.  Two  tannins  appear 
to  be  present.  Shinia  leaves  contain  1 1  •  3  per  cent,  of  tannin, 
and  appear  to  be  a  useful  tanning  agent,  though  not  suitable 
for  the  same  purposes  as  sumach. 

The  leaves  and  stems  of  Tamaris  gallica  and  T.  africana 
(bruca)  contain  the  same  colouring  matter.  It  has  the 
formula  C16H,.,0;..  The  tannin  (8-4  per  cent.)  is  evidently 
a  mixture  of  ellagitannin  and  gallotannin,  for  both  ellagic 
and  gallic  acids  were  isolated  as  its  decomposition  products. 

The  leaves  of  Ailantus  glandutosa  contain  quercetin. 
The  tannin  present  (11-9  per  cent.)  is  a  mixture  of  ellagi- 
tannin and  gallotannin,  for  both  ellagic  and  gallic  acids 
■were  isolated.  This  is  a  worthless  tanning  agent ;  the  skin 
though  stained  a  deep  colour  is  practically  untanned. 

The  colouring  matter  of  the  leaves  of  Ficus  carica,  the 
common  fig-tree,  though  resembling  quercetin,  could  not  be 
identified,  as  from  2  kilos,  only  0-08  grm.  of  the  substance 
was  obtained.  It  is  nearly  devoid  of  tannin  (analysis  gave 
1-6  per  cent.),  skin  being  untanned  though  staiued  a  dirty 
olive  colour. 

Gambuzzo,  the  stalks  of  the  Rhus  coriaria,  contain  a 
trace  of  myricetin  and  some  gallotanuic  acid. 


Broach  leaves  are  employed  in  South  Africa  in  place  of 
sumach  («.  coriaria),  and  are  also  replacing  Cape  sumach 
(Colpoon  compression)  (Trans.  1897,  71  1132).  They 
contain  19-9  per  cent,  of  a  catechol  tannin,  and  they  form 
a  valuable  tanning  agent.  The  colouring  matter  his  the 
formula  C15H10O7,  and  appears  to  be  identical  with  the 
colouring  matter  of  Arctoslaphylos  uva  ursi  (see  preceding 
abstract). 

The  galls  of  Pistacia  terchint  litis  contain  a  trace  of 
myricetin.  whereas  Mangrove  cutch  (Ceriops  catidolleana) 
is  devoid  of  yellow  colouring  matter. 

Indigo,   Analysis   of.     C.   Kurz.     Rev.   Gen.  de*  Mat.  Col. 

1898,  2,  91. 

See  under  Will.,  pa  ye  495. 

PATENTS. 
Dyes  for  the  Beard  and  flic  Hair,  A'eic.     H.  Riehez    Paris, 

France.     Eng.  Pat.  6549,  March  12,  1897. 
Mineral  salts    (silver   salts)  and    sulphur,    or    vegetable 
colouring  matters,  are  stirred  into  a   uiixture  of  wax  and 
fat,  diluted  to  a  proper  consistency  with  glycerin,  and   .  ;i<t 
ia  stick  form  or  other  shapes. — T.  A.  L. 

Tctrazo-azo  Compounds  [Reds'],  A  Process  for  the  Pro- 
duction of  New.      A.   M.  Clark,  London. '  From   Kull- 
mann  and  Rapp,  Rotterdam,  Holland.     En°\  Pat  8994 
April  8,  1897. 

Oxk  molecular  proportion  of  a  tetrazotised  diamine  is 
combined  with  one  molecular  proportion  of  a  diazotised 
sulphonic  acid  of  aniline  or  its  homologues  or  naphthyl- 
iimiue,  or  with  a  "  diazotised,  nitrated,  amidated.or  oxylated 
amine."  The  tetrazo-azo  compound  so  obtained  is  then 
combined  with  two  molecular  proportions  of  a  dyestuff 
component,  which  may  be  similar  or  different.  For 
instance,  9-2  kilos,  of  benzidine  are  converted  into  tetrazo 
diphenyl  chloride,  which  is  ruu  into  "  a  solution  "  of  the 
diazobenzene  sulphonic  acid  from  8-6  kilos,  of  p-sulphanilic 
acid.  On  neutralising  the  free  miueral  acid  with  sodium 
acetate,  the  tetrazo-azo  compound  separates  in  dark  brown 
flakes,  and  wheu  combined  with  two  molecules  of  naphthionic 
acid  in  a  faintly  acid  solution,  it  yields  a  colour  which 
dyes  unmordauted  cotton  a  Turkev-red  shade  from  an 
alkaline  bath.— T.  A.  L. 

Basic  and  Phenolic  Colours  for  Printing,  Impts.  in 
Treating  and  Fixing.  C.  E.  Gassmann,  Mulhouse, 
Alsace.     Eng.  Pat.  9392,  April  13,  1897. 

Colouring  matters  of  a  basic  or  phenolic  character  which 
are  little  soluble  or  insoluble  in  water  are  dissolved  in 
phenols  or  amines,  and  the  thickened  solution  printed  in 
the  usual  manner.  On  subsequent  steaming,  the  solvents 
are  volatilised  and  ibe  colours  fixed  on  the  fibre.  In  other 
cases  an  addition  of  phenol,  &c,  is  made  to  a  printing 
colour  otherwise  prepared,  and  containing  an  insoluble 
colouring  matter  of  the  classes  mentioned  above,  e.g., 
beuzene-azo-salicylic  acid.  The  invention  refers  to  colours 
produced  with  or  without  the  aid  of  mordants.  The  sub- 
stances claimed  as  being  suitable  solvents  are  phenol, 
cresol,  phenolic  ether,  creosote  oils,  or  amines  such  as 
aniline  and  its  liquid  derivatives,  tar-uuinoliue,  pyridine 
&c— R.  B.  B. 

Colouring  Matters  [Blues],  Impts.  in  the  Manufacture  or 
Production   of.      H.  E    Newton,   London.     From    The 
Farbenfabriken  vorm.  Friedr.  Bayer  and  Co.,    Elberfeld, 
Germany.     Eng.  Pat.  10,605,  April  28,  1897. 
Dtesttjffs  giving  fast  greenish-blue  shades  on  wool  from 
an    acid    bath    are    obtained    by    combiniug     the     diazo 
derivatives  of  the   so-called   peri-amidonaphthol  sulphonic 
acids  with  the   1 .4'.  3'  or  1 .4'.  2'-amidonaphthoI  sulphonic 
acids  in  an  acid  or  neutral  solution.      Of   the  peri  acids, 
the      following     are     suitable     for     this     purpose:— the 
1.1'. 3. 3'-,  l.T.4.3',   1.1'. 2. 4-,   l.l'.3.4'-amidonaphthoI 
disulphonic    acids    and    the     1.1'.  4,     1.1'. 3-,    and    the 
1 .  l'.l'-amidonaphthol    sulphonic    acids.       The    resulting 
dyestuffs  are  dark  bronzy  powders. — T.  A.  L. 
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Logwood,  Improved  Extract  of,  and  Method  of  Obtaining 
the  same.  J.  V.  Johnson,  London.  Prom  P.  B.  Bucher, 
Jamaica,  VTesl  Indie-.  Eng.  Pat  75,  Jan.  1.  1X98. 
LOGWOOD  extract  is  treated  with  a  current  of  nitrogen 
>li<>xMe  or  trioxiile  in  Older  to  convert  the  hematoxylin, 
(  ,IIM.  into  h.ciiiatciu.  C  H  0,  which  gives  superior 
i. '-uli-  in  dyeing.  The  patentee  finds  that  for  the  conversion 
of  100  gi  ma.  suspended  in  •-'  litre-  of  water  at  the  ordinary 
temperature)  ol  the  former  into  the  latter,  it  is  sufficient  to 
pass  in  ,'io  grins,  of  nitric  peroxide,  N"<  >_,  ■  .r  BO  grins,  of 
nitrogen  trioxide,  N  <  >y    Iii  actual  prai  -  obtained 

L\  decomposing  70  lb. of  nitric  acid  <  »i  Tw.)  with  20  lb. 
of  sugar  at  B0  C,  is  diluted  with  ■  current  of  air  and  passed 
1,000  lb,  of  logwood  extract  (20  Tw.)  at  the  ordinary 
temperature.  When  the  reaction  is  complete.  50  lb.  of  soda 
ash  are  added,  and  the  product  may  then  be  used  or  may 
be  concentrated.  As  an  alternative  method  the  acid  liquor 
is  allowed  to  stand  18  hours,  when  the  bsmateln  separates 
out,  the  acid  liquor  being   neutralised  and  concentrated. 

The  i unercial  basmateln   so   obtained  has  a  very  high 

tinctorial  value. — T.  A.  L. 

V.-TEXTILES :  COTTON.  WOOL,  SILK.  Etc. 

Wool,  Tin  Action  of  Caustic  Soda  on.  A.  lluntrock. 
ParberZeit.  9,  (5),  69—71. 
SAMPLES  of  woollen  yarn  having  a  tensile  strength  of 
B10  grms,  were  treated  with  caustic  -oda  solution  of 
rarying  strength  for  10  mini.  They  were  then  quickly 
washedwrth  a  l  per  cent,  solution  of  sulphuric  a -id.  followed 
hy  a  washing  with  water,  after  which  they  were  dried,  and 
finallv  their  tensile  Strength  was  redetermined. 

u  ben  lyes  of  i  — 88   B.  were  used,  the  wool  was  found 

to  rapidly  disintegrate,  and  after  i ins.,  so  long  as  the 

yam  remained  wet,  the  fibres  could  be  drawn  out  to  double 

their  length.  I  Iii  drying,  the  wool  was  very  much  felted  and 
had  greatly  decreased  in  strength.  Caustic  soda  solution 
of  20  B.  exerts  the  most  powerful  action:  the  tensile 
strength  of  the  dried  wool  is  reduced  to  98  grms. 

Solutions  of  caustic  soda  of  specific  gravity  88°-  iO  B 
do  not  felt  lb.- wool  or  change  its  appearance,  whilst  the 
tensile  strength  gradually  increases  until  a  maximum  of 
BIS  grm-.  it  reached  at  i-  B.  It  then  declines,  and  at 
,",u    li.  is  reduced  to  620  grm-. 

It  allowed  to  act  for  a  longer  time  than  10  mins.,  the 
tensile  strength  is  greatly  reduced.    Thus  i  lye  of   19    li. 

in    l.'i    mins.  gives    a    wool    breaking    under    760    guns.,  in 
lins.  undet  718  grin-.,  and  in  60  mins.  under  .',  to  gnn  •. 
The  addition oi  glycerin  to  the  lye  hinders  the  weakening 
iction.     Caustic  sodaol    42    B,  when  mixed  with  an  equal 
quantity  of  glycerin,  gavi  in  5  mins.  wonl  bn  iking  under  a 
oi  B80  grms.;  m    in   mins..  870  grms.;  in   80  mins., 
:  ms.  i  in  60  mins.,  '  10  grms, 
I  be  addition  ol  from  '-'."i — 50  per  cent   ,,i  give,  rin  to  more 
dilute  lyes  was  likewise  effective,  causing  the  wool  lobe  less 
energetically  attacked. 

Weed    Which   baS     '""en    treated   with   collcclll  rated     alkaline 

solutions,  shows  ■  greater afflnitj  for  colouring  matters  than 
ordinary  wool.  — 11.  1. 

Fur  Bat  (.Baarhut)  Making:  Dressing  t  hi  Fur.    Deutsche 

llutmaeher  y.eit.  29,  [1  I]  and  [15]. 

I,,,  mercury  dressing  for  the  treatment  of  the  fur  previous 
CO  cutting   ind  fi  tlngi    composed  of  I-250  kilos,  ol   mer- 
I   and  5  kilos,  "f  commi  '    acid 

for  1,000  heavy  hare  ikinsg  orO,87S  kilo,  of  mercury  and 
._,.,,  i   Pot   1,000  heavy  rabbit   skins,  the 

mixture  being  pn  par.  l  beforehand  and  diluted,  preferably 
with  -nit  wati  i.  until  h  indicates  12  per  cent,  on  the  ai 
meter,  for  u-e.    The   strength   ol   the  dressing   depends 

directly  on  the  proporti t    nan  ■  acid    and  tin    di 

.1.     li  :-  brushed  into  the  fur  on  the  skins 

„,iil  about  one- hall  the  length  ol   the  ban-  iron,  the  top 

awards  is   moistened      The   -km-    lor  white   dressing 

:li,  li     spread     OUt     10    dr\     -lowly     in     the    air     without 

artificial  heat,  except  in  winter!  whi  on  dressing 

1 1,,  %  are  duel  in  an  arohed  oven  heated  by  a  coke  fire, 
w  hen  dr\ ,  the  skins  are  moistened  on  the  bau  k  with  water, 


spread  out  flat,  and  the  matted  hairs  brushed  out  straight. 
After  being  well  beaten  they  are  then  ready  for  cutting. 

-C.  S. 

//<i/s,  Tin  Carbonising  of  Woollen  Felt.    C.  A.  Otto. 

l-'arber'Zeit.  9,  B3. 

Tiik  carbonising,  especially  of  the  lower  grade  wools  em- 
ployed in  the  manufacture  of  felt  hats,  i-  most  economically 
carried  out  on  the  half-milled  felts  by  treating  them  for 
one  hour  in  sulphuric  acid  at  from  4  to  5  1!.  After 
thorough  hydro-extraction,  they  are  dried  and  carbonised 
at  a  temperature  beginning  at  50  C.  and  finishing  at  7"  I '. 
Carbonisation  being  completed,  the  felts  are  returned  to 
the  milling  process,  after  15  minutes  washing  in  warm 
water.  The  milling  process  is  followed  by  a  bath  of  sodium 
carbonate  at  2°  15.,  washing  in  warm  water,  to  which,  after 
half  an  hour,  from  I  to  1-5  litres  of  ammonia  are  added, 
and  finally  washing  in  tepid  and  cold  water.  The  felts 
coming  from  the  washing  machine  may  at  once  be  mor- 
danted with  bichromate  and  cream  of  tartar  ;  or,  if  they  are 
stiffened  before  dyeing,  they  should  be  boiled  for  3n  minutes 
with  :iuu  grms.  of  sodium  bichromate  and  300  grins,  of 
cupric  sulphate.  They  may  then  be  dyed  with  logwood 
or  any  black  coal-tar  dye  without  any  danger  of  spotting 
or  damage  to  the  stiffening. — C.  0.  W. 

"Aeetoni  Oil"    and  Ketones,  Preparation  of  [from    Wool 
Washings'].     A.  and  P.  Uuisine.     Kev.de  Chitn.  Industr. 

l!>98,  9,  [100],  112. 

See  under  W.page  485. 

Weighting  in    Black   Silks,    Determination    ef  the,      II. 
Gnehm  and  E.  Blumer.    Rev.  Gen.  dee  Mat  CoL  i«98, 

2, 

See  under  XXI 1 1.,  page  -195. 

Weighting  in  Silk.  Determination  of  the.     B.  Gnehm  and 
8.  Schwart*.    Rev.  Gen.  des  Mat.  Col.  1.898, 2, 

See  miiltr  XXI II.,  page   I'.i.'i. 

PATENTS. 

Mercerising    Cotton     Yarns,   .in    Improved   Method    of. 

().    linrav,    London.      From      The    Parbwerke     vorm. 

Meister,   Lucius,   and    Brtining,    Hoechtt  a/Main,    G 

mam.     bug.  Pat  10,784,  April  80,  1897. 
In     order    to     prevent     contraction     of    the     fibre     during 
mercerising,    instead    of    performing    the    operation    under 
strong  tension,  as  is  now  usually  done,  an  addition    i-  made 
to  the   can-tic    soda   of   -odium  silicate  or  alumina!--.      It  IS 

stated  that  ibis  addition  render-  unnecessary  a  special 
tension,  the  contraction  being  very  slight  and  the  original 
length  easily  restored  by  means  of  a  gentle  tension  after 
washing.  The  mixture  recommended  consists  of  100  parts 
of  sod.i  Ive  of  28'  H.,  and  10  parts  of  silicate  of  sods 
ii     ft 

It  is  claimed  that  yarns  of  cheap  quality  can  be  mer- 
oerised  by  this  piece--  without  risk  of  tearing  the  thread. 
The  supposition  that  the  addition  to  the  caustic  sod.. 

ly  by  diluting  the  latter,  i-  not  confirmed  hy  experi- 
ments, in  which  much  weaker  caustic  soda,  without  addition, 
was  found  to  produce  a  far  greater  contraction  of  the  fibre 
than  the  mixture  referred  to  above.— R,  ft  ft 

Silkworm  (int.  I  nipt  s.  in  and  relating  I"  the   Manufai 
0j      m     i   irswell,   juo.,    Glasgow.      Eng,    Pat,    12,004, 

Slav   1 1.  1897.  . 

'I'm-  invention  relates  to  a  method  of  obtaining  silkworm 
gut  for  lishing  purposes  in  longer  lengths  than  have  been 
hitherto    |     dueed.      The    present    length   of   gut    u-ually 

measures  about   ■_' i   ins.,  altl gh   certain  -ilk- 

WOrm  produce    longer  :_"it  ;    but  in  all  cases  a  bend   or   curl 
occur-   about   6  ins.  from    each   end,  which   greatly  redi 
the    serviceable   length.      According    to   this   patent,  tho 
worms  producing  the  greatest  length  led  a! 

the  proper  -lac,-  and    the   -iik    sacs  removed.      The    end 
these  -ac-  are,  iii  the  worm, doubled  back,  and  it  i-  tin-  fold 
that  produces  the  curl  in  the  original   mil      Each  sac  is 
ii   in  a  line  with  it-  centn    portion,  before 
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applying  the  liquid  which  causes  solidification.  The  result 
is  that  lengths  of  30 — 40  ins.  of  gut  are  obtained. — R.  B.  B. 

Preparatio?is  ["  Miroitine "]  for  Laundry  Purposes, 
Impis.  in  or  relating  to.  A.  J.  Boult,  London.  From 
La  Soc.  "  Meuriee-Save-Simon,"  Brussels.  Eng.  Pat. 
17,405,  Julv  23,  1897. 

Tins  substance,  consisting  of  magnesium  sulphate,  is  stated 
to  give  a  gloss  to  linen.  — F.  H.  L. 

Textile  Materials,  Paper,  Wood  Substances,  and  the 
like;  An  Improved  Process  for  rendering  Waterproof, 
and  for  Finishing  and  Protecting  them  against  Spotting 
and  Moths.  W.  P.  Thompson,  Liverpool,  &e.  From 
.1.  Rudolf,  Gera-Reuss,  (lermany.  Eng.  Pat.  30,916, 
Dec.  31,  1897. 

Substances  insoluble  in  water,  such  as  hydrocarbons, 
stearin,  vegetable  waxes,  or  resins,  are  either — 

(a)  made  into  an  emulsion  in  hot  water  by  violent 
agitation  by  means  of  centrifugal  or  other  device,  the 
articles  being  then  saturated  with  this  emulsion  ;  or 

(6)  the  substances  are  melted  in  a  heated  trough  and 
conveyed  on  to  the  materials  by  means  of  a  pressure  roller. 

— R.B.  B. 

YI.-DYEING,  CALICO  PKINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Chrome-tanned  Leather,  The  Dyeing  of.     F.  Kast. 
Farber-Zeit.  9,  82. 

CimOME-tanned  leather  is  becoming  increasingly  important, 
especially- on  account  of  its  great  durability.  This  leather, 
which  can  he  produced  within  about  36  hours,  possesses, 
nevertheless,  a  strength  scarcely  attainable  by  other  tanning 
processes,  and  it  resists  heat  far  better  than  ordinary 
leather.  The  dyeing  of  chrome  leather  offers,  however, 
considerable  difficulty,  chiefly  as  regards  evenness  of  shade. 
To  overcome  this  difficulty,  Avellis  and  Kustcr,  of  Berlin, 
subject  this  leather,  first  to  a  lime  treatment,  followed  by 
washing  and  a  subsequent  treatment  in  a  tannin  bath.  The 
leather  so  treated  is  now  ready  for  dyeing,  but  clearer 
shades  are  obtained  if  the  treatment  in  the  tannin  bath  be 
followed  up  by  a  treatment  with  tartar  emetic.  A  com- 
plicated process,  consisting  in  successive  treatments  with 
alumina,  tin,  chromium,  andiron  mordants,  was  described  in 
Kampfnieyer's  Journal,  producing  leather  especially  suitable 
for  dyeing  with  alizarin  dyes  at  a  temperature  of  60°  C.  A 
process  of  preparing  the  leather  with  sodium  salts,  followed 
by  a  treatment  with  a  chromium  mordant,  seems  to  be  quite 
unknown.  Leather  so  treated,  dyes  readily  and  evenly  in 
solutions  of  the  acid  dyestuffs.  Addition  of  acid  to  the 
dye-baths  produces  clear  shades  ;  dull  shades  are  obtained 
in  neutral  baths.  Azo  Acid  Yellow,  Curcumein  Extra, 
Ponceau  4  G  B,  Ponceau  3  R  B,  Fast  Brown  G,  Guinea 
Green  B,  Fast  Blue  6  B,  and  Wool  Black  4  B  all  operate 
very  well  in  this  manner.  The  dyeing  is  carried  out  at 
50°  C.,  either  by  dipping  or  brushing  on.  After  dyeing,  the 
leather  is  finished  with  a  coat  of  linseed  oil  and  ironing  of 
the  half-dried  leather,  which  finally  receives  once  more  a 
light  dressing  with  grease. — C.  O.  \V. 

Felt   Hats,  Dyeing  of  Ladies'.     C.  A.  Otto.     Farber-Zeit. 
9,  [8],  115— 11C. 

Ladies'  hats  are  dyed,  either  (1)  when  the  hat  bodies  are 
only  half-felted,  or  (2)  when  they  are  in  the  finished 
state. 

The  first  method  is  adopted  when  it  is  desired  to  dye  the 
hat  bodies  well  through.  In  this  case  rather  more  dyestuff 
is  needed,  and  the  hat  bodies  must  be  felted  with  the  aid  of 
weak  sulphuric  acid. 

The  dye-bath  is  made  up  with  the  necessary  amount  of 
dyestuff  and  ^— 1  litre  of  sulphuric  acid  (168°  Tw.)  for 
every  2  J  kilos,  of  water. 

Enter  the  felted  hat  bodies  at  50°  C,  handle  them  well 
while  raising  the  temperature  to  boiling  point,  and  boil 
1 — li  hours.  Take  out  the  felts,  throw  them  into  luke- 
warm water,  and  cool  slowly  by  adding  cold  water. 


Throwing  the  felts  at  once  into  cold  water  must  be 
avoided,  as  the  felting  is  thereby  partially  or  wholly  pre- 
vented. 

Acid  dyes  are  employed,  which  easily  dye  level,  and  are 
well  fixed  on  the  fibre  by  long  boiling;  otherwise,  in  polish- 
ing and  lustreing,  much  dyestuff  would  be  lost,  and  the 
goods  must  be  again  dyed. 

Dark  colours,  black  especially,  are  dyed  in  the  piece. 
Thus  less  dyestuff  is  needed,  and  the  felting  proceeds 
better. 

The  directions  for  dyeing  the  finished  hat  bodies  are  as 
follows:  — For  25  kilos,  of  goods,  make  up  the  dye-bath 
with  10  kilos,  of  Glauber's  salts,  1  kilo,  of  cream  of  tartar, 
and  the  necessary  amount  of  dyestuff. 

Enter  the  well-wetted  hat  bodies  at  50°  C,  handle  i  hour, 
raise  to  the  boil,  and  continue  f — 1  hour.  Then  takeout 
the  bodies,  add  1 — 2  kilos,  of  cream  of  tartar,  according  to 
the  depth  of  shade  required,  re-enter,  and  boil  until  the 
desired  tone  is  obtained. 

For  very  dark  shades,  add  » — 1  kilo,  of  sulphuric  acid 
(168°  Tw.)  in  addition. 

Hat  bodies  which  have  been  felted  with  sulphuric  acid 
are  either  boiled  out  with  \  litre  of  ammonium  chloride 
before  dyeing,  or  the  addition  of  the  cream  of  tartar  is- 
omitted  in  dyeing.  After  dyeing,  the  hat  bodies  are  thrown- 
into  cold  water,  well  hydro-extracted,  and,  with  light  shades 
especially,  dried  at  not  too  high  a  temperature. 

Acid  dyes  are  used  in  the  dyeing  of  the  finished  hat 
bodies,  and  the  author  finds  that  the  colours  are  fresher  and 
more  striking  than  those  obtained  on  dyeing  in  the  felt. 

Alizarin  dyes  also  give  good  results,  but  the  colours  are 
not  so  bright. — J.  E.  H. 

Velvet,  Dyeing  of.     E.  Hatlanek.     Farber-Zeit.  1898,  9 
[7],  103—104. 
For  light  mode  shades,  the  direct  cotton  dyes   have  comtr 
more  and  more  into  favour,  e.g.,  Diamine  Bronze,  Diamine 
Green,   Direct   Yellow   G,  Pyramine   Orange,    several  fast 
light  browns,  &c. 

However,  the  basic  dyes  are  preferred,  because  of  their 
greater  brilliancy  and  fulness  of  tone,  especially  when  viewed 
overhand. 

Of  the  single  shades,  green  is  particularly  important. 
Brilliaut  Green,  Victoria  Green,  and  Malachite  Green  are 
admirably  adapted  for  the  dyeing  of  light  pure  green  shades. 
Unfortunately  for  darker  shades,  the  above  greens  are 
not  so  suitable,  since  they  are  not  fast  to  rubbing. 

In  the  author's  experience,  Diazine  Green  is  much  faster 
to  light  and  rubbing  than  the  greens  mentioned  above. 

The  following  is  the  mode  of  procedure  for  dyeing  a  green 
on  velvet : — 

For  two  pieces  of  velvet,  weighing  about  15  kilos.,  dis- 
solve 400  grms.  of  tannin  in  hot  water,  and  add  to  a  bath 
containing  100  litres  of  water.  The  dry  goods  are  entered 
into  the  jigger,  nearly  at  the  boil. 

Run  the  goods  through  the  bath  until   they   acquire  the 
temperature  favourable  for  the  fixation  of  the  tannin  (viz. 
50"— 60°  C). 

Take  out  the  goods,  hydro-extract,  and  fix  with  180  grms. 
of  tartar  emetic  at  35°  C.  Thoroughly  wash  the  goods. 
Enter  the  dyestuff,  consisting  of  450  grms.  of  Diazine  Green, 
90  grms. of  Brilliant  Green,  150 grms. of  ThioflavinT.,and  100 
grms.  of  alum,  into  the  hot  bath  of  the  jigger.  Introduce 
the  goods,  and  dye  at  about  80°  C. 

After  dyeing,  the  goods  are  rinsed  with  water  in  the 
jigger,  hydro-extracted,  dried,  and  finished  as  usual. 

—J.  E.  H. 
Synthetical  Indigo,  Dyeing  of  Cotton  with.     C.  Kurz. 
Rev.  Geo. 'des  Mat.  Col.  1898,  2,  90—91. 
The  author  gives  the  results  of  a  comparative  dye  trial, 
extending  over  three  months'  time,  which  he  has  made  with 
the  "  Indigo  pure  "  of  the  Badische  Anil  in  und  Soda  Fab- 
rik  (this  Journal,  1898,  41  ;  also  see  page  447)  and  natural 
Indigo. 

A  stock  solution  was  prepared  as  required,  with  22-5 
kilos,  of  "Indigo  pure,"  in  powder,  21  kilos,  of  zinc  dust, 
and  42  kilos,  of  quicklime  ;  2  grms.  per  litre  of  gelatin 
being  added  to   the  vat.     With   this   the   vat  was  set,  and 
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maintained  during  the  period  of  the  trial,  no  additional 
quantity  of  reducing  agent  being  at  any  lime  required; 
160,000  metres  of  calico  were  thus  dyed  a  medium  shade  of 
Indigo  with  an  expenditure  of  3.10  kilos,  of  the  synthetical 
product. 

The  vat  remained  olear  throughout  the  trial.  I  he  shade 
nf  blue  obtained  was  quite  as  dark  a-  thai  dyed  with  the 
tame  quantity  "f  refined,  natural  Indigo  on  a  similar  quan- 
tity m|  the  same  kind  of  calico.  It  was,  moreover,  brighter, 
and  lest  greenish  in  shade,  and  it  gave  a  purer  white  when 
discharged  than  the  latter.  Further, although  the  two  colours 
were  Found  to  resist  washing,  soaping,  rabbin;.',  and  exposure 
to  light  about  equally,  the  colour  dyed  from  the  synthet- 
ical compound  possessed  the  advantage  of  nol  altering  in 
hue  whilst  fading,  whereas  the  blue  obtained  from  natural 
[ndigo  bee  b  and  dull  on  exposure  to  light. 

The  relative  eosl  of  dyeing  was  •_'■.">  to  3  per  cent,  less 

with  the  synthetical  than  with  natural  Indigo. 

The  author  has  printed  80,000  metres  of  calico  with 
"  Indigo  pure  "  without  experiencing  any  difficulty. — K.  H. 

dot  " Sulphured "  Colour:     K.  Stobbe.     Farber- 
Zeit.  9,  [•">],  71—73. 

It  had   been   customary,    previous    to   the    discovery   of 

Rhodamine,  to  dye  such    shades  as  Salmon,   Waise,  and 

(  hainni-  with  mixture-  of  Auramine  and  Safranine  in   the 

;   hath,   and   afterwards   to   stove.      The  latter  colour, 

mine,  t-  very  fugitive  to  light,  and   Rhodamine  was 

tried  as  a  -iih-titute        This  dyestuff   will    not.  however,  dye 

with  soap,  bul  gives  good  results  in  an  acid  or  neutral  bath, 
even  shades  being  obtained  at  temperatures  below  the 
boiling  point.  The  Boap  bath  was  beglected,  and  mixtures 
of  Rhodamine  and  Auramine  were  dyed  in  neutral  baths. 
It  was  soon  found  that  Auramine  alone  would  give  good 
results  without  the  addition  of  soap,  and  in  this  way  various 
shades  of  "  sulphured  "  yellow  were  obtained. 

Rose  colours  of  blue  shade,  such  as  Camelia  and  A/aha, 
were   difficult    U)    dye.      Tln\     were    fiirmerh    iditained    by 

topping  Rhi  ''..inline  with  Phloxin  or  Rose  Bengal,  and 
-•■ilng,  hut  were  very  fugitive  to  light,  and  did  Dot  dye 
evenly.      i  several  colouring  matter-  were  intro- 

duced with  which  a  rose,  fast  to  light  and  Btoving,  could 
be  dyed. 

I  i, ,l„ini,i.    It  It    and     /  lad     Violet    .1  'J  I{    (this 

Journal,  It  d  colours  dyeing  wool  only  in  an 

acid  hath,  giving  verj  brilliant  and  even  results  in  the 
light. --t  -hade-  The  former  behave-  like  Rhodamine  on 
storing— light  shades  become  bluer,  «nd  darker  shades 
more  yellovi  and  Berj  . 

/  II  i, ,1,1  A  '.'  It  in  dark  shades   is  unchai 

Storing,  but  light  shades  become  bluer. 

Bhodamim   3  It  is  a  basic  colour,  very  similar  to  Viol- 
amine    It  li    in  -hade,  and  i-  dyed  In  the  neutral  hath  with 
lliion  "f  iilauber's  salts  at  the  boiling  temperature. 

The  so-called  sulphured  ot  stoved  colours  (Schwefel- 
farbeo)  be   confounded  with  colours  fast   to 

storing  (£  eh  as  are  dyed  on  worsted  for 

ladies*  dress  goods.  Coloured  yarns  are  woven  with  raw 
yam,  and  the  fabric  stoved  to  bleach  the  latter. 

Such  colours  must,  of  course,  be  fasl  to  sto\  ing,  and  must 
not  "  hie.  d"  ■  hen  subjeoted  to  moderate  milling. — li.  l. 

fit, li;/,,.  I'  I     monuing  of,in    Dyeing   Wa 

tit  th,  Indigo    Vat.     \    II   Soxhlet     Leipsigei   l 
und  Zeugdr  Zeil     1898,  47.     11].  1  II   -I8S  ;  al 
Pat,  Jojj   18,  1896.     Class  -      No  94,015 
In  order  to  obtain  deeper  shades  of  indigo,  various  attempts 
have   been       ide  lo  oxidise  the  wool  Bhre  bj   mean-  of 
bleaching  pi  ■  ler,    vanadium  and  cerium  sails,  bm  thei 
have  til  proved  failure-     On  treating  wool  «iii,  perman- 

satin'-  nt ly  dyeing   in    the   indigo  rat,  better 

re-nlts    Wei  I;    but     "11    washing    the    dyed     fabric 

repeatedly  with  soap,  alkalii r  reducing  solutions,  the 

ii. -c  iii     v*.    removed  from  the  fibre, 
if.  however,  the  wool  be  mordanted   in  either  ..f  the 

following  ways     (I  >  by  treating  with  a  solum ontaining 

S  per  cent  of  potassium  permanganate,  i  per  cent,  of  d 
nesium  sulphite,  and  n  per  cent,  of  aluminium  sulphite  nt 

50    t     ;   c.r  I  :i  lev   treating  with    a  solution  at.   of 


potassium  permanganate,  and  then,  for  l.">  minutes,  in  a 
separate  bath  containing  10  per  cent,  of  chromium  sulphite 
at  25  C,  on  dyeing  in  the  indigo  vat,  shades  are  obtained 
varying  in  intensity  with  the  concentration  of  the  mordant 

solution,  and  fast  even  to  concentrated  alkaline  solutions. 

The  iDventor  claims  that  the  above  method  economises 
the  indigo.—  H.  I. 

Aniline    Black,    Dyeing    Vegetable    Fibres   with.     V.  II. 

Soxhlet      Leipziger  Farber-  und  Zeugdr.  Zeit.  18'is.    47. 

[9],  97—99. 
Aftkk  reviewing  the  various  attempts  made  to  avoid  the 
use  of  copper  sulphate,  or  to  prevent  its  objectionable  action 
on  the  fibre  in  dyeing  with  aniline  black  by  tbc  oxidation 
method,  the  author  states  that  they  have  been  for  the  uio-t 
part  failures.  If  copper  sulphate  were  not  employed,  the 
colours  obtained  were  weak,  aud  of  bad  tone:  if  used,  the 
nine  wa-  tendered. 

Quite  recently  a  method  has  been  discovered  whereby  it 
it  possible  to  retain  the  copper  sulphate  and  still  protect  the 
fibre.  To  the  ordinary  mixture  for  aniline  black — consisting 
of  aniline  oil,  hydrochloric  acid,  copper  sulphate,  sodium 
chlorate,  and  ammonium  chloride,  the  last  three  being 
dissolved  in  water  before  mixing  with  the  aniline  hydro- 
chloride—  when  cold,  a  solution  of  aluminium  aceta 
added,  in  proportions  depending  on  the  strength  of  the 
preparation  need.  It  is  very  important  that  the  acetate 
should  be  free  from  iron,  and  fairly  rich  in  alumina  (  3j — 4 
par  cent,  of   \1  '  I 

The  whole  mixture  for  the  black,  when  ready,  should  show 
a  specific  gravity  of  7  B.  The  dyeing  of  the  cotton  i-  then 
proceeded  with  a-  usual.  In  '.he  warm  oxidation  room,  the 
acetic  aeid  of  the  alumina  compound  volatilises  ;  the  alumina 
Ml  tree  combines  with  the  sulphuric  acid  of  the  copper 
sulphate,  and  i-  removed  during  the  u-ual  chroming  and 
soaping  processes  as  aluminium  sulphate  by  the  water. 
Thus,  on  drying,  its  action  on  the  fibre  is  prevented. 

In  this  way  a  good  black  is  obtained,  free  from  the 
objectionable  features  so  often  met  with  in  aniline  black 
dyed  cotton,      11.  I. 

Paranitranilim    Bed,    Discharging.     [Calico    Printing.'] 

E.   Leuber.     Leipxiger  Farber-  u.  Zeugdr.  Zeit.  1 —   47. 

[2],  55-  56  and  35 
H.  Sohmid's  white  discharge  colour-mixture  (this  Journal, 
1897,  584)  i-  prepared  with  90  kilos,  of  Discharge  White 
r  N  (HOohtl  Parbwerke;  Bug.  Pat  8860  of  1896 1  this 
Journal,  1897.  488),  5  kilo-,  of  finely-ground  wheat  starch, 
and  3  kilo-,  of  British  gum.  The  starch  and  Ilriti-h  gum 
are  mixed  with  part  of  the  Discharge  White,  the  re-t  of  thi- 
is  added,  and  the  whole  is  heated  in  an  enamelled  or 
earthenware  vessel. 

Itlack  is  produced  along  with  white  hy  printing  a 
vanadium  Aniline  Black  mixture  or  a  -team  Aniline  Itlack 
mixture  containing  potassium  fcrrocyanide.  With  the  lir-t 
mixture  the  printed  tissues  arc  hung  overnight  at  a 
temperature  ol  10  C.  (35  '.'.  by  the  wet-bulb  hygrometer). 
and  are  then  steamed  for  7 — 8  minutes  in  a  steam  Aniline 
lilac  1.  >  liiuc     In  this  way,  the  I'aranitratiiline  lted 

In  conns  partially  discharged  before  steaming,  and  on 
Steaming  is  easily  discharged  without  the  fibre  being 
injured. 

Blue  is  obtained  with  20  kilos,  of  White  Discharge  printing 
mixture,  it  kilo^.  of  gum  tragacanth  paste  i  I  :  10),  and 
3  kilos,  of  Ph.  i.ocvaniii  K  paste.  The  last  two  are  mixed 
and  gradually  added  to  the  White  Discharge  mixture. 
Gallauiinc  Blue  »in>  a  shade  more  nearly  teseuibling  one 
of  Indigo,  especially  in  the  presence  ol  u  chromium  salt 

To  produce  yellow,  a  mixture  of  20  kilns,  of  White 
Discbarge  colour  and  2  kilos,  of  Persian  berries' extract  at 
■0  I'...  ..r  600  grms.  of  Xanthaurin, is  employed.  The  latter 
il\e-lull  givet     a  I    purer   colour  than  th     former, 

and  tin-  may  be  rendered  faster  to  light  than  it  otherwise 
would  be,  by  the  addition  ol  a  chromium  salt  to  the  printing 
mixture. 

A  imxt.it.  of  20  kilos,  of  the  White  Discharge  printing 
mixture,  2  kilos,  of  gum  trugasanth  paste,  20  lOgrms.  of 
Brilliant  Green,  500  grms.  ol  Pheoocyanin  K,  aud  1  kilo,  of 
Persian  berries  extraot  at  30   li..  ten  colour. 


May:il,189S. 
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The  blue  dyestuffs  used  for  the  blue  and  green  discharges 
become  reduced  to  leuco-compounds  on  steaming.  They 
are  re-oxidised  on  washing  (in  running  water).  Probably 
hydrogen  dioxide,  if  not  b>3  costly,  could  be  usefully 
employed  to  effect  this  oxidation,  the  employment  of  alkali 
bichromates  not  being  practicable  on  account  of  their 
injurious  action  on  the  lakes  of  the  natural  yellow  dyestuffs. 

—  E.  B. 

Lustre-Cotton,  Di/einq  of.     C.  Zinn.     Leipziger  Filrber-  u. 

Zeugdr.  Zeit.  1898,47,  [2],  47— 53. 
CoTTON-substantive  dyestuffs   are  very  suitable  for  dyeing 
lustre-cotton,  as  they  do  not,  like  other  dyestuffs,  affect  the 
gloss  of  the  fibre. 

In  applying  them,  care  must  be  taken  that  dyeing  does 
not  taie  place  rapidly,  and,  consequently,  unevenly.  It 
should  be  performed  at  as  low  a  temperature  as  possible, 
and  some  time  (half  an  hour)  should  be  allowed  to  elapse 
before  any  addition  of  sodium  sulphate  is  made  to  the 
baths. 

The  latter  are  prepared  with  1  per  cent,  of  sodium 
carbonate,  1 — 2  per  cent,  df  Turkey-red  oil  and  the 
requisite  amounts  of  dyestuffs ;  further  additions  of  2 — 5 
per  cent,  of  sodium  phosphate,  for  pale  colours,  3 — 10  per 
cent,  of  sodium  sulphate  (Glauber's  salt),  for  medium  and 
dark  colours  other  than  blacks,  and  of  1.")— 20  per  cent,  of 
the  last-named  salt,  for  blacks,  being  made  as  the  dyeing 
proceeds.  The  colours  obtained  may  be  modified  by  dyeing 
in  the  cold  with  basic  dyestuffs  from  baths  acidified  with 
acetic  acid. 

Basic  dyestuffs  are  applied  in  the  usual  manner,  about 
two-thirds  of  the  amounts  of  tannic  acid  and  antimony  salt 
commonly  employed,  sufficing  for  mordanting. 

Chlorine  enhances  the  brilliancy  of  the  fibre.  Therefore, 
the  treatment  (under  tension)  with  concentrated  caustic  soda 
solution,  of  yarns  which  are  to  be  left  white  or  are  to  be 
dyed  after  bleaching,  should  be  effected  before  bleaching. 

Strong  twisting  and  pressure  also,  increase  the  lustre  of 
the  fibre,  and  a  scroopy  touch  may  be  imparted  to  it  by 
precipitatiug  upon  it  a  fatty  acid  or  lime  soap  (this  Journal, 
1897,  437).— E.  B. 

PATENTS. 

Fabrics  in  Imitation  of  Fabrics  Woven  in  Colours,  Im- 
proved Process  of  Producing.  P.  Dosne,  Aglic,  Italv. 
Eng.  Pat.  9804,  April  17,  1897. 

This  process  consists  in  preparing  the  warp,  either  during 
sizing  or  as  a  separate  operation,  with  one  of  the  con- 
stituents of  an  insoluble  colouring  matter — e.g.,  /8-naphthol 
— and,  after  weaving,  developing  the  colour  by  a  passage 
through  the  other  constituent  of  the  colour — e.g.,  diazotised 
paranitraniline.  The  weft  may  then  be  dyed  to  any  desired 
shade  with  substantive  colouring  matters. 

Various  modifications  of  the  above  process  are  described, 
one  of  which  is  to  prepare  the  warp  during  sizing  with  a 
substance,  such  as  acetate  of  soda,  capable  of  resisting  a 
colour — e.g.,  Aniline  Black — to  be  afterwards  printed  on  the 
woven  fabric. — R.  B.  B. 

Ink  Stains,  An  Improved  Composition  for  Use  in  Remov- 
ing, from  Substances.  J.  N.  Lvle,  Liverpool.  Eng. 
Pat.  12,281,  May  18,  1897. 

A  solution  of  4  oz.  of  citric  acid  in  1  pint  of  water,  and 
the  cleared  liquor  obtained  after  mixing  1  lb.  of  bleaching 
powder  with  1  gallon  of  water,  are  applied  successively  and 
in  tbe  order  named  for  the  removal  of  ink  stains.  Claim  is 
for  a  composition  for,  &c  ,  consisting  of  a  solution  of  citric 
acid  and  a  solution  of  chloriue. — E.  S. 

Bleaching,  Dyeing,  Washing,  or  Treating  Fabrics  and 
other  Materials  with  Liquid  ;  Improved  Method  of,  and 
Apparatus  therefor.  E.  Erban,  IIoechst-a/Maiu  and 
L.  Pick,  Nachod,  Prussia.    Eng.  Pat.  1634,  Jan,  20,  1898. 

In  this  apparatus  the  material  is  contained  in  a  circular 
vessel,  and  the  liquid  is  supplied  from  above  through  a 
perforated  cover  divided  into  sections.  The  end  of  the 
supply  pipe  is  caused  to  rotate  above  this  cover,  so  that  the 
liquid  passes  in  turn  through  each  section.  The  vessel  is 
provided  with  a  false  bottom,  and  the   space  be'.ow  this  is 


also  divided  into  several  compartments,  and  each  of  these 
is  connected  with  the  pump  or  injector  which  causes 
circulation  of  the  liquid.  This  connection  is  formed  by 
means  of  a  perforated  cock-plug,  and  by  rotation  of  this 
cock-plug,  the  several  compartments  are  successively  placed 
in  communication  with  the  injector.  By  rotating  the  supply 
pipe  and  the  cock-plug  at  varying  speeds,  the  direction  of  the 
liquid  through  tbe  material  is  continually  changed,  and  it  is 
claimed  that  a  thorough  distribution  of  the  liquid  thus  takes 
place,  and  consequently  the  material  is  equally  treated  in 
every  part. — R.  B.  B. 

Bleaching  Liquids,  Apparatus  for  the  Electrolytic  Treat- 
ment of.  [Sediment  Chambers.']  \I.  Haas,  Aue, 
Germany.     Eng.  Pat.  1697,  Jan.  21,  1898. 

See  under  XI.  A.,  page  466. 

VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Ammonia-Soda  Waste  Liquors.     H.  Schreib.     Zeits. 
angew.  Chem.  1898,  [12],  274. 

A  criticism  of  a  paper  by  Jurisch  this  Journal,  1898, 
349),  in  which  the  author  states  that  certain  values  given 
for  the  waste  liquors  from  the  La  Madeleine  and  a  certain 
Austrian  works,  are  not  concordant.  He  draws  special 
attention  to  the  values  given  for  the  specific  gravity,  and 
compares  these  figures  with  the  salt  content  of  the  solution, 
and  further  points  out  that  the  amount  of  calcium  chloride 
said  to  be  running  away  is  only  about  |  or  |  of  that 
theoretically'  necessary  in  the  cases  of  the  two  yvorks  given 
above.— J.  T.  C. 

Ammonia-Soda  Process:  Influence  of  the  Addition  of  Salt 
while  Carbonatin  i.  K.  W.  Jurisch.  Zeits.  f.  angew. 
Chem.  1897,  [22] ,"714— 717. 

A  continuation  of  the  author's  former  paper  (this 
Journal,  1898,  46). 

Influence  on  the  Salt  Consumption. — The  following  are 
some  figures  from  practice,  showing  the  amount  of  salt 
used  per  100  kilos,  of  finished  soda  :— 


— 

Solvay. 

1H74. 

Solvay. 
1881. 

Average  with 

Austrian.  Austrian.1    Carbonators 
,     20  m.  high. 
1885.           lss7.     :  with— without 
Suit  Addition. 

S:i]t  in  brine 
Salt  added . 

1114           150             200               200        ) 

80     !          30               ..          1  M    |      18n 

Total.... 

191 

210     !        230              200       ) 

Taking  the  average  figures  just  quoted,  we  see  that  in  the 
one  case  52,  in  the  other  60-7  per  cent,  of  the  salt  con- 
sumed is  utilised  (for  100  kilos,  of  soda  need,  theoretically, 
110'4  kilos,  of  salt).  The  rest  is  lost  in  the  waste  liquors. 
Nowadays,  however,  these  waste  liquors  are  worked  up, 
often  to  give  precipitated  calcium  sulphate,  calcium  car- 
bonate, and  pure  calcium  chloride  solution.  At  Syracuse, 
Xew  York,  this  is  done  ;  and  the  small  salt  consumption 
shown  in  the  folloyving  figures  seems  to  indicate  that  the 
salt  in  the  waste  liquors  is  partially  recovered  by  evapora- 
tion (which  with  some  of  the  modern  evaporators  can  be 
done  very  cheaply).  The  process  is  carried  on  without 
salt  addition,  and  with  very  high  towers.  Taking  the 
average  salt  consumption  at  131  kilos.,  yve  see  that  83-3 
per  cent,  is  utilised. 


1892. 

1883. 

189*. 

1895. 

1896. 

Total  output  of  soda  in     110,600 

tons  (1000  kilos.). 
Consumed,  per  100  kilos. 

finished  soda,  of — 
Salt,  as  brine 129'0 

11S.560 

135'0 
lllS'd 
137'd 
14-5 
1-S5 

147,900 

133'0 
162'0 

1I5'0 

1.T5 

121 

170.700 

126'0 

158-0 

1170 

14'7 

1-OtS 

161,570 

131-0 
161-11 

116-n 

Ammoni&assulphatej      1*43 

15-2 
1-46 
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Influence  on  the  Utilisation  of  Carbon  Vioside.— -The 
carbon  dioxide  comes  from  the  lime-kilns  aud  the  calcincrs. 
Hi.-  pases  from  the  kilns  in  an  Austrian  works  (1885 — 
1887)  contained  26— 30  per  out.  of  COj,  those  from  the 
calciners  35 — 40  per  cent.  As  the  kilns  work  at  a  steady 
rate,  the  mixed  gases  will  be  richer  or  poorer  in  CO.  as 
more  or  less  bicarbonate  is  calcined  per  24  hours;  hence 
the  average  content  of  CO,  may  be  taken  a-  32  per  cent, 
with  salt  addition,  30  per  cent,  without.  This  is  in 
favour  of  salt  additioD ;  in  fact,  in  1885,  working  with 
addition  of  salt,  89-8  per  cent,  of  the  carbon  dioxide  was 
utilised,  whilst  in  the  same  works  in  1886  without  salt 
addition,  only  G6-3  per  cent,  was  utilised.  Two  English 
works,  adding  salt,  utilised  92  to  97  per  cent,  of  their  C<  I 
Similarly  good  results,  however,  seem  no*  to  be  attained 
without  "salt  addition  when  the  towers  are  as  much  as  20 
in.  high.  The  low  figures  for  lime-tone  in  the  table  given 
.    .  .  m  to  point  to  this. 

Influence  on  (he  Limestone  Consumption. — The  kilns 
work  at  a  steady  rate,  so  that  the  amount  of  limestone  per 
2  1  horn-  i-  independent  of  the  working  of  the  tower-.  The 
amount  per  HiO  kilos,  of  -oda  consequently  varies  in  the 
inverse  direction  to  the  amount  of  bicarbonate  produced  per 
24  hours,  and  is  hence  leas  with  than  without  salt  addition 
(a  Baring,  however,  which  is  effected  at  the  cost  of  addi- 
tional Bait).  The  modern  heightening  of  the  towers,  how- 
ever, haseffei  ted  B  much  more  notable  economy  in  limestone: 
against  the  average  of  156  kilos.,  in  the  above  table,  we 
have    [80  kilos,   as   the   average  of  five  Solvay  work-  from 

1881  to  i--:. 

no  on  the  Lime  Consumption.  —  Inasmuch  a-  the 
content  oi  ammonium  chloride  in  carbonated  liquors  is  the 
same  whether  salt  is  added  or  uot,  the  same  amount  of  lime 
i-  used  for  a  given  quantity  in  cither  i  ase  ;  but  as  with  salt 
ion  more  bicarbonate  is  precipitated  and  less  remains 
inthemothei  liquors,  the  amount  of  lime  per  100  kilos,  of  soda 
jg  legs  v,ie  Ided  than  when  it  is  not    (though  it  is 

to  be  remi  inhered  that  the  bicarbonate  in  the  mother-liquors 
does  the  same  woi  It  as  lime  in  the  distillation).  These  differ- 
negligeable,  however,  in  comparison  with  those 
thai  may  arise  from  better  or  worse  supervision  of  the 
distillation  columns. 

Tnflucnci  on  thi  Distillation.— Am  the  liquors  contain, 
when  not  adding  salt,  more  bicarbonate,  the  amount  of 
decomposition  taking  place  during  the  preliminary  heating 
it  thi  i    than  with  Ball   addition,  whilst,  of  course, 

there  is  a  com  Bmaller  amount  of  work  thrown 

on  the  main  column  where  the  lime  is  added, 

Influenci    on  the  Coal  Consumpti  Uy  the   same 

remarks  apply  here  as  in  the  case  of  '1 onsumption  of 

limestone,  above. 

Influence  on  the  Output  of  Soda.— From   1876  to  1886 

the  output   p.r  24  hour-  of  an   "ele >'"  of  five  IS-m. 

towei  kilos.  \  and  thi   i  -  tcces- 

rcars   of  the  same  works   shon    thai   the   difference 

reenthetwo  methods  of  working  is  quit  ble  in 

comparison   with  the   yearly  increase   which   practice  and 

experience   iu   the  conduct  ork   bring  about.     In 

8  the  placing  of  the  feed-tube  for  the  brine  high 
the  tower  at  once  brought  up  the  capacity  of  an  elemei  I 

to  30,000  kilos,  per  'J  I  hour-,  while  an  clement  of  the  larger 
ami   highci    towers   in   use  since   1887   has  a  ca    i  ity    of 

10, kilos. 

i  ,    reason  why   the   addition   of  sail  has    been 

practically  discontinued  lies  in  the  attempt  to  manufacture 
he  demand  for,  created   bj   this  attempt)   a   purer 
noda.     The   following   analysis   of  "bee!    sod  m   an 

I    iglish  work    in    1880(1.)   and    of    ''good   soda  "  from    an 
Austrian  work  in  1**7  ill)  -how-  tin-  difference  :  — 


I. 

II. 

D'SM 
D'007 

0*008 

Tor  special  purposes  (where,  for  example,  most  of  the 
product  is  converted  into  caustic  soda)  it  may  still  be 
profitable  to  work  with  addition  of  salt. — J.  T.  D. 

Zinc  Hydrate  mid  Cadmium  Hydrate,  Action  of.  on 
Ammonium  Sulphate.  .1.  Troger  and  E.  Kwers.  Arch, 
der  l'harm.  235,  644—646-  (hem.  Centr.  1898,1,  [11], 
658. 

The  author  has  succeeded  in  preparing  the  double  sulphates 
of  ammonium  with  zinc  and  cadmium,  the  formatiou  of  the 
latter  of  which  is  regarded  as  the  cause  of  the  non-precipi- 
tation of  cadmium  hydrate  from  an  acid  solution  by  means 
of  ammonia. 

Zinc  ammonium  sulphate,  Zni  X II4)  .(  SI  >,)_,  +  GILO,  is 
prepared  by  introducing  well-washed  moist  zinc  hydrate 
into  an  aqueous  solution  of  ammonium  sulphate,  until  no 
more  dissolves.  Ammonia  is  evolved,  and  after  filtering 
the  solution,  and  evaporating  the  fill -ate  to  incipient  crystal 
bastion,  the  double  -alt  gradual!]  separates  out. 

Cadmium  ammonium    sulphate,  Cd(NH4)     -  '.''. 

is  prepared  in  a  similar  manner,  except  that  the  ammonia 
evolved  must  be  expelled,  else  little  cadmium  hydrate  will 
dissolve.  The  crystallisation  of  the  double  salt  is  expedited 
by  the  addition  of  some  sulphuric  acid. — A.  S. 

Sodium  Hyposulphite  (Hydrosulphite),  Preparation  of,bg 
Electrolysis.  A.  Dubosc.  Rev.  Gen.  des  Mat.  Col. 
1898,  2,  110— 11 2. 

Villon's  apparatus  Is  well  adapted  for  the  generation  by 
electrolysis  of  sodium  hyposulphite  (hydrosulphite).  It  con- 
si-t-  of  a  -erie-  of  cells,  composed  half  of  zinc  and  half  of  cast 
iron,  with  porons  asbestos-ware  partitions,  the  cell-compart- 
ments being  severally  connected  together  tn  pipes.  A  solution 
of  sodium  bisulphite  is  passed  successively  through  each  of  the 
negative  compartments,  and  one  of  ferrous  chloride  through 
the  positive  compartments,  in  a  direction  opposite  to  that  in 

which    the    Current    is  flowing,       The    -odium    hyposulphite 

which  i-  formed  i-  received  under  a  layer  of  oil,  to  preserve 
it  from  contact  with  air. 

Keiiard'-  voltameter  may  also  be  used,  as  also  a  simple 
apparatus  consisting  of  a  wooden  tank  of  about  COO  litres 
capacity,  divided  into  two  by  a  partition  of  unglazed  porce- 
lain or  asbestos  cardboard.  300  litres  of  sodium  bisulphite 
solution  at  .'(.',  11.  arc  put  into  one  compartment  and  dilute 
sulphuric  acid  (1  :  10)  into  the  other.  A  cathode  of  zinc 
or  carbon  is  fixed  in  the  former,  and  a  carbon  anode  in  the 
latter.  A  lid  serves  to  cover  the  tank  for  the  purpose  of 
excluding  air,  and  the  current  is  passed  through  the  solu- 
tions until  the  -odium  bisulphite  has  been  completely  trans- 
formed into  -odium  hyposulphite  about  350  b.p.-hours  of 
electricity  being  required  for  the  quantity  mentioned,  at  a 
cosl  of  about  two  francs  per  100  kilos. — E.  B 

Puruoii   Acid,  Two  Colour  Reactions  for.     I..  Simon. 
Bull.  >  ic.  Chim.  1898,  19,  r7J,  294. 

See  under  Will., page 493. 

Ammonia  Soda  :  Analysis  of  Waste  Liquors  from  Distil- 
lotion.  K.  W.  .luri-eh.  Zeils.  angew.  Chem.  1898,  [12], 
■_'7:'.. 

See  under  Will.,  jiarje  J '.' J . 

Amm  onurn  Nitrate  and  Ammonia,  Balanced  Uatio  between, 
II  Kurilotl.  Zeita.  I'hvsik  Chem.  25,  107  ;  Chem. 
Centr.  1898,  1,  [11  j,  855. 

See  under  WIY.,  page  501. 

Alkali  Carbonates  in  Presence  oj    I  of  Bicarbonates 

,ir    Borax,    (juttlitalir,    Examination    for    Tra 
V..  Leys.     BalL  de  l'Ai  Chim.  1898, 15,  [7],  729. 

See  under  Will.,  page  190. 


Chlorates,  Bromates,  lodates,  and  Hypochlorites  \ 
Method  for  the  Electrolytic  Production  of .     W, 

(  hem.  Zcit.  22,  [84],  881. 

See  under  XI.  A.,  jwy.   164. 


I    Vino 
Vaubel. 
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PATENTS. 

Ammonium  Nitrate  and  other  Salts,  Impts.  in  the  Manu- 
facture of.  W.  Garrowav,  Glasgow.  Eng.  Pat.  70G6, 
March  18,  1897. 

Sodium  nitrate  or  potassium  nitrate,  mixed  with  silica  in 
the  form  of  sand  or  ground  flints,  is  passed  through  a 
■valved  hopper  into  a  muffle  furnace,  heated  externally,  to 
which  superheated  steam  is  admitted.  The  mixture  is 
carried  forward  by  arms  and  discs  attached  to  a  revolving 
shaft  for  delivery  at  the  opposite  end  of  the  furnace,  so 
as  to  make  the  process  continuous.  The  nitric  acid  vapours 
evolved  are  taken,  first  to  a  condenser,  in  which  a  portion 
•of  the  acid  collects,  and  then  through  a  series  of  towers, 
fitted  with  baffle  plates,  to  the  first  of  which  ammonia  gas 
is  admitted.  The  residual  vapours  are  passed  through  a 
tower,  where  any  excess  of  ammonia  is  neutralised  by  a 
sulphuric  acid  spray.  The  ammonium  nitrate  solution 
formed  in  the  condensing  towers  is  drawn  off,  and  con- 
centrated in  enamelled  cast-iron  pans,  to  obtain  the  solid 
salt. 

The  alkali  silicate  formed  may  be  either  utilised  as  such, 
or  it  may  be  treated  in  solution  with  lime  to  obtain  caustic 
soda  or  potash,  and  a  residue  cf  calcium  silicate,  available 
in  the  manufacture  of  cement,  &c.  Reference  is  made  to 
•the  inventor's  Eng.  Pat.  2489,  1896  (this  Journal,  1897, 
239").— E.  S. 

Nitrites  of  the  Alkali  or  Alkaline  Earth  Metals,  Improved 
Process  for  the  Production  of.  J.  McGougan  and  A. 
McGougau,  Glasgow.     Eng.  Pat.  7715,  March  25, 1897. 

A  mixture  of  sodium  nitrate  and  caustic  soda  is  melted  in 
a  suitable  vessel,  and  finely  powdered  galena  is  added  by 
small  portions.  The  main  reaction  is  represented  by  the 
equation — 

PbS  +  4NaN03  +  2Na()H  = 
PbO  +  4NaN02  +  NaoSOj  +  H.,<  I, 

but  some  sodium  plumbite  is  also  liable  to  be  formed.  The 
sodium  nitrite  and  sulphate  may  be  dissolved  from  the 
litharge  by  water,  and  separated  by  crystallisation.  If  a 
plumbite  be  formed,  this  may  be  decomposed  by  sulphuric 
acid  to  obtain  lead  hydroxide  and  sodium  sulphate.  Or  the 
plumbite  may  be  decomposed  in  the  original  melt  by  further 
additions  of  sodium  nitrate  and  of  galena,  which  react  on 
the  plumbite  to  produce  litharge  and  sodium  nitrite  and 
sulphate.  Sodium  plumbate  may  be  obtained  by  adjusting 
the  proportions  of  the  materials  taken,  according  to  the 
following  equation  : — 

PbS  +  5NaNO:,  +  4NaOH  = 
Na-PbO,,  +  Xa;Sl)_,  +  jXaXl  I.,  +  2H.:0. 

The  sodium  plumbate  is  obtained  as  a  yellow  precipitate  on 
treating  the  mass  with  water,  and  lead  peroxide  may  be 
produced  by  boiling  with  water  or  treatment  with  an  acid. 
The  other  salts  may  be  separated,  as  before,  by  crystal- 
lisation. Red  lead  may  be  obtained  from  the  peroxide  \<\ 
any  ordinary  method.  Or,  red  lead  may  be  obtained  as  a 
by-product  in  the  melt  reaction  "  by  taking  such  quantities 
of  Bodium  nitrate,  caustic  soda,  and  lead  sulphide  as  will 
represent  the  quantities  necessary  for  the  production  of 
lead  oxide  and  lead  peroxide  in  the  proportion  of  two 
equivalents  of  lead  oxide  to  one  equivalent  of  lead  per- 
oxide."— E.  S. 

A  Salt  or  Compound  containing  Bromine,  A  neio  Manu- 
facture of.  B.  C.  Hinman,  New  York,  U.S.A.  Eng.  Pat. 
8671,  April  5,  1897. 

A  salt  chiefly  intended  for  the  extraction  of  gold  from  its 
ores  is  prepared  by  adding  bromine,  saturated  with  chlorine, 
to  a  solution  of  an  alkaliue  hydrate  or  carbonate,  whereby 
an  alkali  bromate  and  chloride  are  formed,  according  to  the 
equation — 
Br.,  +  50,  +  12XaOH  =  lONaCl  +  2NaBrOa  +  6H„0. 

By  using  a  smaller  proportion  of  chlorine,  the  compound 
may  be  modified  so  as  to  contain  a  bromide  as  well  as  a 
bromate.  On  adding  hydrochloric  acid,  for  instance,  to  such 
a  compound,  bromine  is  set  free,  and,  on  using  it  in  the 
treatment   of  ores,  "will,  by  virtue  of  its  possessing   an 


excess  of  available  oxygen,  decompose  the  bromides  which 
may  have  formed  during  the  treatment,  so  that  after  the 
leaching,  all  the  bromine  will  be  found  in  the  free  state. 
Consequently  the  bromine  can  be  saved  without  any  further 
chemical  treatment." — E.  S. 

Borax,  Impts.  in  the  Preparation  or  Manufacture  of. 
Ch.  Masson,  Gembloux,  and  C.  Tilliere,  Brussels.  Eng. 
Pat.  10,361,  April  26,  1897. 

An  ammonium  sail  is  treated  with  lime  in  a  distilling 
column,  and  the  ammonia  set  free,  is  passed  into  water 
contained  in  a  digester,  and  the  solution  is  then  charged 
with  carbonic  acid.  The  digester  is  heated  gently,  and 
pandermite  (the  calcium  borate  of  Asia  Minor)  is  introduced. 
The  digester  is  then  closed  and  more  strongly  heated  for 
several  hours,  whilst  the  contents  are  mechanically  agitated, 
and  are  transferred,  when  the  reaction  is  complete,  to  filter 
presses,  whence  the  liquor  passes  to  a  "reaction  chamber," 
where  it  is  agitated  with  sodium  chloride,  and  after  addition 
of  a  little  ammonia,  is  discharged  into  crystallisers.  After 
removal  of  the  borax  that  crystallises  out,  the  mother-liquor 
is  used  instead  of  water  in  repeating  the  operation.  After 
several  operations,  the  mother-liquor  requires  a  special 
treatment,  which,  as  well  as  the  treatment  of  the  solid 
residues,  is  described. 

In  the  preceding  process,  an  ammonium  biborate  is  first 
obtained  by  the  ammonium  carbonate  treatment  of  calcium 
borate,  and  from  this  ammonium  salt,  borax  is  formed  by 
the  reaction  with  sodium  chloride.  But  sulphurous  acid 
may  be  passed  into  the  ammonia  used  in  the  process,  instead 
of  carbonic  acid,  the  succession  of  operations  remaining  the 
same.  A  modification  of  the  process  used  in  treating  boro- 
natrocalcites  instead  of  calcium  borate,  is  also  described. 

— E.  S. 

lied  Oxide,  Impts.  in  the  Manufacture  of,  from  the  Waste 
Liquors  from  Galvanising  Works,  Tin  Plate  Works, 
Wet  Copper  Process,  or  other  Residual  Liquors  con- 
taining Iron  in  the  Form  of  Chloride.  T.  T.  Sill, 
Runcorn,  Chester.     Eng.  Pat.  10,509,  April  27,  1897. 

The  ferrous  chloride  liquor  is  kept  in  contact  with  an  excess 
of  scrap  iron  until  the  free  acid  is  neutralised,  and  it  is  then 
precipitated  by  milk  of  lime,  or  sodium  carbonate  or  the 
like,  added  in  such  proportion  as  to  have  some  iron  in 
solution,  the  proportion  so  left  being  modified  according  to 
the  desired  tint  of  the  ferric  oxide  which  is  to  be  produced. 
The  ferrous  hydrate  precipitated,  is  collected  and  washed, 
and  is  heated  with  full  exposure  to  air  on  suitable  drying 
beds.  The  washing  may,  if  desired,  be  eiTVctel  after  the 
drying.  The  oxide  is  then  roasted  until  the  required  tint 
is  obtained.  — E.  S. 

Salt  from  Brine,  Impte.  in  Apparatus  for  obtaining,  ami 
for  similar  Purposes.  \V.  Shedlock,  London.  Eng. 
Pat.  11,240,  May  5,  1897. 

This  inveution  consisls  of  improvemeuts  in  the  apparatus 
described  in  Eng.  Pat.  7796,  1896  (this  Journal,  1897,  '141), 
iu  which  the  salt,  as  it  deposits  from  brine,  is  automatically 
and  continuously  elevated  from  the  pan  into  moulds.  The 
circular  pan  is  heated  by  a  steam  coil  and  steam  chambers, 
and  revolving  scrapers  remove  the  crystals  as  they  deposit 
into  an  external  trough,  whence  they  arc  lifted  by  an  elevator, 
which  deposits  the  salt  in  moulds  or  boxes  brought  succes- 
sively under  its  outlet.  These  moulds  are  arranged  on  a 
circular  frame  or  carrier  over  or  on  the  pan,  which  frame 
revolves  intermittently.  "  After  each  mould  is  filled,  it 
will  remain  on  the  carrier  during  the  filling  of  several  other 
moulds,  so  that  the  liquid  may  drain  from  it  into  the  pan. 
As  each  mould,  after  being  filled,  arrives  at  a  certain  point 
in  the  revolution  of  the  carrier,  it  is  to  be  lifted  from  the 
latter,  and  the  biock  of  salt  formed  in  the  mould  can  then 
be  immediately  removed,  since  the  liquid  will  have  been 
sufficiently  drained  from  it  to  ensure  its  retaining  its  shape. 

— E.  S. 

Hydrochloric  Acid,  Impts.  in  the  Manufacture  of,  Free 
from  Arsenic.  J.  E.  Wylde,  J.  W.  Kyuaston,  and  The 
United  Alkali  Company,"  Limited,  Liverpool.  Eng.  Pat. 
11,353,  May  6,  1897. 
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Tin  inj[.ur.-  hydrochloric  ati<l  gas  evolved  in  the  manufac- 
•  l  urn  sulphate,  or  when  nitre-cake  is  heated  with 
sodium  chloride,  is  passed  throagh  cooling  pipes,  and  theu 
tlirough  a  "  dry  tower,"  packed  v\  ith  coke  or  other  suitable 
porous  substance,  in  which  some  steam  condenses,  carrying 
with  it,  besides  hydrochloric  acid, sulphurous  and  sulphuric 
acid,  and  arsenic.  To  ensure  that  the  gas  leaving  the  dry 
tower  i-  free  fr"m  arsenic,  its  issuing  temperature  should 
not  exceed  .')5'J  C.  The  purified  acid  gas  is  then  condensed 
in  the  usual  way. — E.  8, 

Chromaletor  Bichromate,  Tmpts.  m  tin  Manufacture  or 
Ion  of, from  Watte  Battery  or  otht  r  Liquors,  or 
from    Chromi     Alum    or    Setqui   Suit,    oj    Chromium. 
".I      I,   Johnsoo,  London,     From   H.  Dercum,  Philadel- 
phia, I'S.A.     Eog,  Pat  8801,  Feb.  15,  1698. 

r  bichromate  battery  liquors,  containing  sulphuric 
acid,  are  neutralised,  or  marl)  so,  with  milk  of  lime,  and 
the  neutral  or  faintly  acid  heated  solution,  bleaching 
powder  is  added.  The  solution  is  then  filtered  from  the 
precipitated  calcium  sulphate,  and  the  regenerated  potas- 
sium or  sodium  bichromate  i-  separated  bj  concentration 
and  crystallisation,  Chrome  alum  and  the  "green  salts 
known  a-  sesqni  salU  of  chromium  *' are  similarly  treated, 
omitting  the  preliminary  neutralisation  with  milk  of  lime 

YI1I.-GLASS.  POTTERY.  ENAMELS. 

PATENTS. 

Alabaster,  Natural;  Imjits.  in  Treating,  for  enabling 
it  tn  in/.'  a  Fine  Polish  and  t<>  resist  Atmospheric 
Influences.  II.  I".  Lamock,  Aspelt,  Luxemburg.  Eng. 
Pat,  679,  Jan.  10,  lens. 

See  under  IX.,  adjoining  column. 

Bricks,  and  the  like)  An  Improved  Process  for 
the  Manufacture  of  a  Compound  for  use  in  Making. 
II.  li.  Lake.  From  V.  Micheli,  Florence,  Italy.  Eng. 
Pat.  B80,  Jan.  11,  1- 

i  i  w.  marl,  sandstone,  kaolin,  puzzolana,  or  similar  sub- 
stance*,  are  baked,  powdered,  kneaded  into  a  paste  with 
suitable  cements  or  adhesive  materials,  and  moulded.  In 
this  way.  pottery  ware  cm   be   made   in  larger  sizes  than  is 

I ible  when  the  articles  have  to  be  baked  after  moulding. 

— H.  II.  B.  S. 

IX -BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

/■    •      .,■■  i  ,..,.■,/  Mahers'  Association  at   Berlin,  General 
Meeting  of  the  German.     Feb.  28  and  24,  1898      (  hem, 
Zeii.22,  I-"].  184. 
A   im  1 1;  was  read  hj  on  the  influence  of  carbonic 

a.-id  upon  Portland  cemenl  and  trass  mortar,  in  which  the 
opinion  was  expressed  thai  carbi  a  running  sratei 

would  in  time  cause  the  destruction  of  all  calcareous 
binding  material!  by  the  pro  le  calcium 

te,  I. ut  thai  the  action  is  hindered  b\  the  gelatinous 
,  ami  alumina  becoming  covered  with  a  protecting 
of  regetable  organisms. 

Attention                     *  Bohuliatschenko  to  the  dii 
by  a  Bossian  i  agint  n  ol  ■  metht  i  of  determining  fn  i 
in   Portland  cement   bj   the  aid  of  a  mixture  ot  methylie 
iodide  and  1»  -ii/eiic.     Fran  the  experiments  cited,  it  ap| 
that  the  quantity  i  t  free  calcium  hydrate  in  cement  mortar 
mere s  rapid!)   during  the  first  i th  np  to  80  per  cenl  . 

but    that  after   1  lint    tunc    Its    formation    proceed-   only  v.iv 

slowly.     A  mass  of  concrete,  which  bad  bean  immersed  in 
water  for  31  years,  showed  si  .  d  nun  from 

the  surface,  -jo  per  cent,  of  carbonic  ai  id,  but  no  free  lime  ; 
at  C  mm.  from  the  surface,  i',  per  cent,  ol  carbonic  acid  ;  and 

in    the    middle    of  the  bio.  cium 

hydrate  — H.  II.  B.  B. 


PATENTS. 

Kiln  tn  Economist  Waste  Heat  by  Means  of  "Assisted 
Draught,"  An  Improved  "Continuous."  A.  Tracy, 
Retford,  Notts.  Bag.  Pat.  8928,  March  17,  1697. 
Tm  kilo  comprises  a  number  of  chambers,  either  arranged 
as  one.  with  partitions,  or  as  a  number  of  partly  detached 
kilns,  each  connected  with  the  next  h\  thus.  The  draught 
is  controlled  by  one  or  more  fans,  which  arc  used  tor  the 
purpose  of  forcing  air  through  B  kiln  or  chamber  that  is  full 
of  hot  bricks,  into  the  next,  to  utilise  the  beat  from  the 
bricks  for  "  steaming."  The  same  system  of  pipes  or  flues 
i-  also  used  to  force  the  fires,  the  gases  being  conveyed 
through  flues  to  drying  shells.  To  prevent  wxste  of  heat 
from  the  chimney  or  flues,  air  is  forced  by  the  fan  or  fans 
through  spaces  surrounding  the  flues,  and  is  utilised  to 
force  the  draught  through  the  tires,  &C.  —  B,  A. 

t ',  mi  nt,  Impts.  in,  and  Apparatus  for  the  Manufacture  of. 

T.  Hnlden  and  ('.  Major,  both  of  liridgwater      Eng.  Pat. 

18,779,  Aug.  18,  1897. 
Bv  this  invention  the  drying  of  the  "  slurry  "  or  mixture  of 
cement-making  materials  before  burning,  is  obviated.  The 
damp  materials  are  placed  in  layers  alternately  with  layers 
of  fuel  in  a  kiln  provided  with  one  or  more  passages  to 
allow  of  the  escape  of  moisture.  The  passages  are  lorrneil 
of  perforated  tubes  or  hollow  pieces  built  up  upon  each 
other. -II.  II.  B.  8. 

Cewtent,  Impts.  in  tin  Manufacture  of.  T.  Holden  and 
( '.  Major,  both  of  liridgwater.  Eng.  Pat.  20,670,  Sept  8, 
1897. 
The  cement-making  materials  are  burnt  in  the  form  uf  dry 
powder  in  layers  alternating  with  layer-  of  fuel,  the  hitter 
being  connected  by  columns  of  fuel  passing  through  the 
layers  of  cement-making  materials.  —  II.  11.  It.  S. 

Artificial  Stone,  Impts.  in  the  Production  of .     L.  Broek- 
manD,  Berlin,  Germany.   Bug.  Pat  24,609,  Oct.  -.•:(,  1897. 

Auttif  mi.  -tone  having  a  smooth  surface  is  produced  by 
working  up  the  ingredients  with  a  solution  of  magnesium 
chloride,  alum,  and  water-glass.  The  following  are  suitable 
proportions: — 500  parts  ol  gravel,  150  parts  of  magnesite, 

:t  parts  of  harytcs.  ami  j  part-  of  colouring  matter,  the 
whole  to  be  worked  up  with  a  solution  of  G.'i  parts  of  mag- 
nesium chloride,  !  parts  of  alum,  and  3  parts  of  water-giasa. 

— H.  11.  B.  - 

Alabaster,  Natural ;   Tmpts.  in   Treating,  for  enabling  it 

to  take  a  Fine  Palish  and  to  resist  Atmospheric 
Influences.  II.  1.  Damock,  Aspelt,  Luxemburg.  Eng. 
Pat.  679,  dan.  10,  1898. 

I'm  object  of  the  patent  is  to  enable  alabaster  to  take  a 
p  io.I  polish,  and   to   render    it    non-absorbent  of  water,  and 

therefore  more  resistant  on  exposure  to  low  temperatures 

pieeel  of  alabaster    as   they  conic  from  the  saw,  or  the 

finished  article-,  are  dried    in    an  oven,  which  is    heated   to 

on  coil  at  the  bottom,  and  provided  with 

ventilators  to  facilitate  the  drying  ol  the  pieces.    They  are 

then  placed  on  cradles  or  open  tray-,  and  at  onoe  plunged 
into  a  cold  solution  of  fluosilicate  of  magnesium  at  10    B, 

liny  are  rapidly  removed  and  kept  in  the  air  until  the 
liquid  clinging  to  the  surface  is  absorbed,  and  are  then  again 
immersed  and  removed,  alternately,  until  the  aluh.i 
remain-  permanently  moist.  The  operation  may  be  repeated 
once,  or  more  often  if  desired,  the  saturated  pieces  being 
I    at    once   in   the    drying    oven.      Alabaster  that   has 

lie, .or  iln.d    -1 Id   be    thoroughly    moistened   before 

placing  in  theovi   i  in  the  first  place. —  \\    (.    M. 

Substitute  for   Wood  oi    Stone,  An    Improved   I'r for 

tin  Manufaeturt  of  a.  II.  II.  Lake,  from  V.  Mich,  h, 
Florence,  Italj      l  ng    Pal   B8S,  .Ian.  II,  It 

Powdxrid  carbonaceous  materials,  such  as  coal,  lignite, 

peat,  coke,  charcoal.  \c.  either  with  or  without  till    addition 

of  terra-ootta,  puxsolana,  ashes,  fossil  farina,  and  the  like, 
or  of  vegetable  fibre  or  metal-,  are  niived  into  a  paste  »ith 
anv  ma-tic  substance  of  cemenl  and  pressed  into  moulds. 
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The  name  "  carbolignite  "  is  given  to  the  material,  which  is 
intended  to  be  used  as  a  substitute  for  wood,  stone,  card- 
board, pipier-iuache,  &c. — H.  H.  B.  S. 

Building  Slums  and  like  An  ides,  Process  for  the  Pro- 
duction of.  P.  Kleber,  Malstatt-Burbach,  Germany. 
Eng.  Pat.  1319,  Jan.  17,  1898. 

A  mixture  of  pulverised  quick-lime  and  sand,  or  the 
like,  is  tempered  with  water,  shaped  as  required,  and 
exposed  to  a  mixture  of  superheated  steam  and  hydro- 
chloric acid  vapour;  or  it  is  tempered  with  dilute  hydro- 
chloric acid,  shaped  as  required,  and  exposed  to  super- 
heated steam  only.  A  few  hours'  exposure  renders  the 
stones  sufficiently  hard  for  building  purposes. — H.  H.  B.  8. 

Cements,  Jmpls.  in  the  Process  of  Manufacturing.  P.  M. 
Justice.  From  The  Lithosite  Manufacturing  Co.,  Saint 
Louis,  Missouri,  U.S.A.     Eng.  Pat.  1378,  Jan.  18,  1898. 

The   mother-liquor   from    sea-water,  being   a    solution    of 
magnesium  chloride  with   a  little  magnesium   sulphate,  is 
evaporated  to  a  density  of  about  36°  B.     A  certain  propor- 
tion of   magnesium  oxide  is  then  added  and   heat    again 
applied.     The  resulting  product,  consisting   of  soft   porous 
lumps,  is  mixed  with   calcined  magnesite  and  ground  to  a 
fine  powder.     A  solution  of  commercial  magnesium  chlcride 
may  be  substituted  for  the   mother-liquor,  but  in  this  case 
sufficient  oxalic  acid   or  ammonium  oxalate  must  be  used 
to   convert  the    calcium    chloride,   which    is   present,  into 
oxalate.     It  is  preferable  to  add  a  little  burnt  clay  to  assist 
the    drying  of    the    magnesium   chloride    and   prevent   its 
crystallisation.       Boric    acid    may  also    he   used   in   the 
production  of  the  cement,  by  adding  it  to  the  mother-liquor 
of  sea-water,  and  grinding  the  resulting  double  salt  with 
calcined  magnesite.     For  the  production  of  a  cement  that 
can  be  used  for  mortar,  magnesium  sulphate  and  aluminium 
sulphate,  in  equal  proportions,  are  reduced  to  powder  and 
mixed  with  calcined  magnesite. — H.  H.  B.  S. 

Wood,  Preserving,  Colouring,  and  Hardening;  An  Im- 
proved Process  for.  F.  Grumbacher,  Berlin.  Eng.  Pat. 
3900,  Feb.  16,  1898. 

The  wood  is  treated  in  vacuo  at  40° — 60'  C,  until  the 
free  (and  most  of  the  hygroscopic)  moisture  is  removed, 
and  is  then  heated  to  130°— 170°  C,  so  that  the  iuter- 
cellular  material  is  converted  into  preservative  substances. 
By  raising  the  temperature  to  200°  C,  the  colour  of  the 
wood  is  intensified,  and  an  artificial  ageing  is  effected. 
By  cooling  under  pressure — down  to  a  temperature  below 
0°  C,  if  desired — the  wood  becomes  permanently  hardened. 
The  low  temperature  is  obtained  by  means  of  cooling  coils. 
Before  undergoing  this  treatment,  the  wood  may  be 
saturated  with  one  of  the  well-known  materials  for  ren- 
dering it  incombustible. — W.  G.  M. 

Cement  and  Building  Blocks,  Impts.  in  the  Manufacture 
of.  F.  J.  Bergmann,  Neuheim-on-the-Ruhr,  Germany. 
Eng.  Pat.  4594,  Feb.  24,  1898. 

This  invention  consists  in  the  production  of  cement 
clinker  from  ungranulated  blast-furnace  slag  and  lime 
ground  together,  with  or  without  the  addition  of  a  mixture 
of  coke  dust  and  slag  rich  in  silicates,  such  as  cupola  slag, 
copper  slag,  &c.  For  use  in  the  manufacture  of  building 
blocks,  &c,  the  ground  ungranulated  slag  and  lime  are 
allowed  to  harden  in  the  air  without  burning. — H.  H.  B.  S. 

X—  METALLURGY. 

Gold,  Recovery  of,  from  Cyanide  Solutions  ;  Some  Notes 
on  the.  S.  Cowper-Coles.  Trans.  Inst.  Mining  aud 
Metallurgy,  April  20,  1898. 

The  cathode,  in  the  electrolytic  method,  should  be  of  such 
a  character  that  the  gold  is  adherent  during  the  process  of 
deposition,  but  is  capable  of  being  readily  stripped  sub- 
sequently, whilst  it  should  be  electro-positive  to  the  gold  in 
the  solution,  so  that  it  becomes  coated  with  the  metal  en 
immersion.  Aluminium  fulfils  all  these  conditions,  as  it  is 
capable  of  receiving  the  deposit  of  gold  in  the  form  of   a 


continuous  sheet,  which  is  non-adherent,  by  reason  of  the 
film  of  oxide  which  forms  instantaneously  on  any  exposed 
surface  of  aluminium.  Hence  the  gold  may  be  stripped  off 
at  intervals  in  the  form  of  sheet  or  foil,  or  it  may  be  rubbed 
off  continuously  by  attaching  the  cathode  to  a  revolving 
drum.  In  this  way  the  gold  is  recovered  at  once,  and 
without  admixture  with  zinc  or  lead,  which  would  have  to 
be  separated  subsequently.  Gold  has  thus  been  extracted 
from  solutions  containing  0-Olper  cent,  of  KCy  and  21  dwt. 
of  gold  per  ton,  preferably  at  100°  F.,  to  the  extent  of 
95  per  cent,  of  the  total  amount  present  m  10  hours,  the 
rate  of  flow  of  the  solution  being  15  galls,  per  100  hours 
for  every  cubic  foot  of  electrolysing  cell  or  3  sq.  ft.  of 
cathode  surface.  The  current  density  should  be  higher 
when  the  aluminium  plate  is  introduced  than  it  is  after- 
wards, in  order  to  guard  against  the  tendency  to  form 
aluminium  hydroxide.  Gold  has  been  deposited  from 
;  solutions  containing  only  0-0075  per  cent,  of  KCy  with  a 
j  current  density  of  0-03  ampere  per  sq.  ft.,  and  an  E.M.F. 
at  the  poles  of  the  generator  of  6  volts. 

Three  experiments  are  described.     In  the  first  a  0  5  per 
cent,  solution  of  KCy  containing  2  dwt.  of  Au  per  gallon,  was 
electrolysed.    Iron  anodes  were  used,  placed  1  |  in.  from  the 
cathode,  and  the  cathodes  were  renewed  at  successive  inter- 
vals of  15,  15,  30,  35,  60,  and  60  minutes,  the  current  density 
increasing  in  the  first    period  from   1-5   to    3-l,and  then, 
decreasing   to   2   amperes    per   sq.    ft.,   while   the   voltage 
increased  from  1   4  to  4  4,  and  then  gradually  to  4-9  volts 
at  the  terminals  of  the  electrolytic  cell.     In  this  way  2-71 
grins.,  or   84-7   per  cent.,  of  the    gold   was    recovered  in 
3  hrs.  35  mins.     In  the  second  experiment  a  J  per  cent,  solu- 
tion of  KCy  containing  3-8  dwt.  of  Au  per  gallon,  yielded 
50-6  per  cent,  of  its  gold  ia  1  hr.  50  mins.,  with  a  current 
density  of  from  3  to  2  amperes  per  sq.  ft.,  and  a  P.D.  of 
4-75  to  5-1  volts;   whilst  a  further  quantity  equal  to  14-73 
per  cent,  was  recovered  in  2  hrs.  20  mins.,  with  a  C.I),  of 
2-1  to  2  amperes  per  sq.  ft.,  and  a  P.D.  of  49  to  4-8  volts. 
In  the  third  trial  32-2  per  cent,  of  the  gold  in  a  i  per 
cent.  KCy  solution,  containing  6  dwt.  of  Au  per  gallon^  was 
recovered  in  30  mins.,  with  a  CD.  of  6-25 — 5-2   amperes 
per  sq.  ft.,  aud  a  P.D.  of  4-3 — 41  volts  ;  a  further  amount 
(14-68     per   cent.)    in    the   next   33    mins.,   with  a    CD. 
4-8 — 4-2    amperes,  and   a   P.D.  of  4- 1—4-3  volts;    and 
lastly,  22-46  per  cent,  of  the  gold  (making  69- 13  per  cent, 
iu    3    hrs.    33    mins.)   in    1   hr.   50   mins.,  with  a   CD.  of 
2  ■  2—2  •  1  amperes,  and  P.D.  of  2 •  3  volts.    In  an  experiment 
with  tailings    containing  1   dwt.    of  Au   per  ton.  a   i  per 
cent.  KCy  solution  was  used,  and  this,  with  washingsj  was 
electrolysed,  a  pressure  of  6  to   7  volts  being  required  to 
drive  a  current   of  0-3    ampere   per   sq.   ft.   through   the 
solution.     The  gold  formed  a  thin  metallic  detachable  film. 

— \V.  G.  M. 

Gold,   Absorption  of,   by    Wooden   Leaching    Vrats.     F.  L. 

Bosqui.  Eng.  andMining  J.  1898,  Q5,  [9],  248. 
The  author  made  a  number  of  experiments  with  regard  to 
the  absorption  by  wood  of  cyanide  solutions  containing 
gold,  with  a  view  of  testing  the  accuracy  of  the  sup- 
position, that  this  is  the  cause  of  the  discrepancy  frequently 
noticed  in  new  cyanide  mills  between  the  actual  bullion 
returns  and  the  yield  indicated  by  assays.  Two  series  of 
experiments  were  made,  in  order  to  ascertain  whether  the 
amount  of  gold  absorbed  by  the  leaching  vats  is  greater  in 
the  case  of  (1)  Continuous  or  (2)  Intermittent  contact  with 
the  solution. 

Continuous  Contact. —  (A.)  A  piece  of  dressed  American 
"  redwood,"  thoroughly  seasoned,  weighing  2  lb.  2  oz.,  and 
exposing  180  sq.  in.  of  surface,  was  immersed  for  three 
weeks  in  a  solution  containing  on  an  average  5  dols.  per 
ton  of  gold.  The  wood  was  then  taken  out,  dried,  reduced 
to  charcoal  in  a  clean  solder  stove,  and  further  reduced  to 
ash  in  a  new  assay  muffle.  The  ash  was  carefully  fluxed, 
cupelled,  and  the  hutton  weighed.  The  following  results 
were  obtained,  silver  being  valued  at  50  c.  per  oz. : — Actual 
absorption,  1-65  mgrms.  of  gold  and  2*75  mgrms.  of 
silver;  absorption  per  ton  of  wood,  1-552  grms.  of  gold, 
value  1-03  dols.,  and  2-588  grms.  of  silver,  value 
0-04  dol.  (B.)  Apiece  of  seasoned,  dressed  pine,  weigh- 
ing   3    lh.    and   exposing    180    sq.    in.    of     surface,    was 
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submerged  at  thi  same  time  H  the  redwood,  and  ^subjected 
to  the  'aim'  conditions: — Actual  absorption,  1'7  mgrms). 
of  gold  and  2-6  mgnns.  of  silver;  absorption  per  ton  of 
wood,  1-188  grms.  of  gold,  value  ii'7.'.  dol.,  and  1-788 
grins,  of  silver,  value  002  dols.  (C.)  A  piece  of  rough 
pine  weighing  2  lb.  T  oz..  and  exposing  144  sq.  in.  of  sur- 
faee.  wai  taken  from  the  bottom  of  a  discarded  -creen 
frame,  which  bad  been  constantly  and  directly  exposed  to  a 
strong  solution  (averaging  about  :,  dots,  per  ton  in  gold) 
for  a  r,r'"'1  "'  '  months,  and  again  for  a  period  of  4 
month-  Vctual  absorption,  9-5  mgnns.  of  gold  and 
10-8  mgnns.  of  silver;  absorption  per  ton  of  wood.  7-794 
jold,  value  .Vis  dols.,  and  B-861  grms.  of 
-ilver.  value  0-14  doL 

Intermittent   Contort.— (A.)  A   piece  of   dressed  -red- 
wood a   -•  11).  7  oz.,  and  exposing   lso  sq.  in.  of 
.  cti  d  to  intermittent  snbmersion— immersed 
for  16       ii    oul  ol  24,  then  removed  and   dried  in  the  Bun 
forth               hour — in  a  strong  solution   for  a  period  of 
I   al  absorption,  4-8mgrms.  of  gold,  and  2-1 
mgnu-  of  Bilvei  i  absorption  per  ton  of  wood,  8-657  grms. 
ol  gold,  valne  2-43  dols.,  and  1-6   grms.  ol   silver,  value 
0-02   dol.     di.)     Two   pieces    of   rough    pine,    weighing 
i    oz.,  and  each  exposing   160  sq    in.  of 
li  ...  were  taken  from  near  the  top  of  a  discarded  screen- 
frame.     This    portion   of  the   frame    had    been    alternately 
...d     to    the     solution      and     dried     for    a     period    of 
being  under  the  solution  about  one- 
Actual   absorption,  0   7  mgrrus.  of  gold, 
rind    13-7    mgrms.    of  silver;  absorption   per   ton    of  « 

jgrmi   ■'   -"M,  value  2-74  dols.,  and  B '429  grms.  ol 

silver,  vain.    0'  '  3  dol. 

1 1  is  slated  thai   with  leaching  vats  thoroughly  coated 

with  asphaltum  or  paraffin  paint,  the  losses  by  absorption 

would  probablj    be  quite  insignificant.     At  the   standard 

Consolidated   Mining  '  ompany's   Works  at  Bodie,  I  .S.,  a 

been  observed   in  the  fir-'  clean-up  ol 

I,.  I  .ii t  the  loss  has  always  been  made  up 

Bg  the  remaining  Tor  8   months  of  operation.    This 

,     ,  ndue  of  metal  left   behiud  in  the 

Zlll,.  thi     form  of  a  firmly  adherent    film    on    the 

iveraging  between  3i 

pero        i        atl onsiders  that  real  losses  may  be  due 

i   Imperfect    sampling  ol    vat  charges   and  residues; 

lamps  ol   bigh-grade   slimes  among 

ti„.  .  making  it  almost  impossible  to  procure 

;      )ca  from  awkward 
<d   cleaning  up,  or  from  careless  management 
I  .  aste  a  bigh-grade  effluent  from 

the  weal  :i  "'''' 

„j,l,  .,  „,  |  insideruble  gold  value. 

—A.  S. 

/  Treatnu  nt  of,     1 1.  Butti  rs.    J.  I  bem. 

ol  Sth.  Africa,  1,  5     1". 

Is  fa  or  deals  with  the  diffi- 

Uending   the   economic  treatmi  al   of   slimes,  and 

Q  and  appliances  which  have  been   instru- 

fs    in 

s     \  to  the  si  mes   retaining    10  to  50  per 

ii. in  ait.  r  treatmenl   and  settling,  ii  i- 

I    thai    ihe   solution   be    verj    dilute    to  prevent 

„:l.i.       i  ii  from  ihe  slimi  has  been 

employed  with  -  itisfactory  results,  but  the  wi  at  and  tear  on 

the  BJtei  rive,  md  the  cost  ol  attending  to  and 

mps  in  order  "a-  to,,  great.     Large,  d«  p 

ployed  with  a  oapacirj  of  1,000  t, 

thai  lie-  -In,,.  .  depth,  be 

n„,l  olulion    by  its    own  weight. 

Bi   ilu-  means  thi    moisture  is  reduced  to  an  averai 
10  |  •  r  cent.,  and  som  itlmes  to  .,-  Ion   u    i  pei  cent.    The 
,11,,. i, ,,.  v    ,.,  sals   ha-   been    further   enhanced   by 

pouring  the  pulp  into  a  central  tub,-  of  huge  diameter, l 

op,  ii  ai  both  ends,  plaee.i  vett,  one  end  dipping 

half-w.,>  down  into  the  solution  in  the  vat,  thus  introducing 
fresh  pulp   without  disturbing  that   alreadj   si  [tied      rhe 

ration  ma\  be  continuous,  as  the  solution  rising  i 
annular  space  1„  twe<  n  il  s  oentral  tube  and  the  wall  of  the 

vat  i-  clear  and  ,  v,  rtlow-  a-  the    fresh    pulp    is  run  ii  to  Ihe 


centre.  Attempts  to  concentrate  the  gold  solution  by 
leaching  fresh  slimes  with  it  have  shown  the  "  double 
wash '"to  be  the  most  practical.  This  consists  of  washing 
two  fresh  charges  of  slime  with  the  one  solution  before 
precipitating  the  gold,  and  using  the  same  soluiioa  after 
precipitation  for  the  second  washings. 

The  difficulty  of  dissolving  old  slimes  as  compared  with 
new,  owing  to  insufficiency  of  oxygen,  i-  then  dealt  with. 
Agitation  to  absorb  oxygen,  which  would  be  effectual 
with  new  slimes  in  six  hours,  fails  to  acl  with  old  material 
in  1'  I  hours.  Then  again,  it  is  found  that  a  thick  pulp  will 
not  rapidly  absorb  oxygen,  noi  cyanide,  so 

thai  a  dilute  pulp  (4  tons  of  liquid  to  1  ton  of  slime)  is 
necessary  for  the  quick  and  complete  solution  of  the  gold. 
The  oxidation  of  the  reducing  >ubstaneei  by  aeration  is 
accomplished  by  agitation,  by  the  injection  of  air  into  the 
bottom   of    the    pulp.  and.    m  Wl  ll    of  all.  by    the 

introduction  of  an  air  jet  into  the  suction  of  the  centrifugal 
pump'  used  for  pumping  the  slimes  from  one  vat  to 
another. 

The   only   practical  prccipitatiug   gold   from 

these  dilute  solutions  is  electrolysis,  and  il  i-  necessary  that 
the  solution  be  clear  and  that  00  deposits  take  place  on  the 
anode  and  cathode.  The  maintenance  of  clearness  depends 
largely  upon  the  anoae  used.  The  Siemens  and  llal-kc 
iron  plate  anode,  with  a  current  density  of  about  0 
ampere  per  s<p  ft.,  will  last  for  years,  but  with  an  increased 
density,  oxidation  and  m    rapidly   take   place.     A 

future  is  anticipated  for  the  peroxidi    of  lead  anode,  which 

-how-  n rr,  -ion    on   a    small   scale,       rhe  lime,  used   for 

coagulating  the  nns  salt-  in  the  solution,  which 

interfere  in  ihi-  dire -lion,  and  it  is  a  problem  of  the  future 
t,,  ascertain  how  to  prevent  their  deposition  in  the  electro- 
lytic boxes,  or  how  to  satisfactorily  re  luc,.  the  amount 
present,  in  regard  to  a  substitute  for  lime  for  settling 
purposes,  the  opinion  was  generally  expressed,  in  thi 
CUSSion    which    followed   this    paper,    that    nine    would    be 

found.    Many  substances  have  been  successfully  used  for 

the  ,  aihodi . 

Finally,  the  author    anticipates    that   in   any  future  i: 
int. nt    ol  slimi  s,   the  main   features  of  the   present  South 
African  treatment  will  be  retain,  1.  viz.,  the  use  of  lime  for 
settlement,  the  use  of  "  spitzkastcn  "  ,r  deposit 

collection)  for  collecting  -  tanks  for  natural  settlement, 
dissolving  the  gold  bj  means  of  agitators  or  centrifugal 
pumps  the  decantatiou  of  the  liquid,  and  in  by 

an    electrolytic    method  j  and,  furthermore,   that   vacuum 
presses,    tiller    pre--,-,    or    pressure    filter-    will    never    be 
ssfully  employed,  —A.  W. 

/:  :  h-Etard  Permanganali   Procens,The.     [Gold  Extrac- 
tion.)    Eng.  and  Mining  ,1.  1898,  65,  [12],  345. 

Tin  original  process  o I  Etard  consisted  in  subjecting  the 
roa-ted  ore  to  the  action  of  u  dilute  solution 

itas'j  in    the  pre  ••  drochloric  acid.     The  im- 

improremenl  claimed  bj  Black,  and  patented  bj  him  in  all 
the  Australasian  colonies,  consists  in  ll  il   sulphuric 

.eld  and   salt   instead   of  hydroi  d,  on  account  of 

the  cheapness  ol  the  formet  ;  and  il  is  stated  that  the 
modi!  hi  ip,  simple,  lmvc-  ;1  high  extraction, 

and  does  not  give  rise  to  the  formation  of  obnoxious  fumes. 
The  precipitation  is  effected  by  ferrous  sulphate. 

It  is  -tated  that  al  the  Mount  Morgan  mine.    Queensland, 
ore  containing  bo  much  copper  as  to  rendi  r  the  application 
of  cyanide   impossible,   was  treated  by  the  above   pro 
and   an   exl    ict  on  of  92  per    ceut.   of   the   gold  content 

obtai 1  after    IS     hour-'   percolation    and    in   .'>    hour 

■  in  ,u.     i  onccntrates  from   l  ,,  containing 

antimony  and  manganese,  as  well  a-  iron  and  ar-cnical 
pyrites,  gave  an  extraction  i  nt.     L8, 

Metallic  Sodium   frum  Siulium    1'eriu  o/e.      II.    Itamb, 

Iter.  31,  151. 
\Yni;x  -odium  peroxide  i-  mixed  wiih  eai  bon  —  wood  char- 
coal, i.iphite — and  heated  in  a  covered  crucible  to 
to,,  c  ,  the  ma--  becomes  incandescent  and  -odium 
distils  off,  condensing  on  the  upper  side- and  cover  of  the 
crucible;  3N  i.n    •  2i        2N  i  t 
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By  substituting  carbides  of  the  alkaline  earths  for  the 
carbon,  a  similar  reaction  takes  place  :  7Xa..O..  +  2CaC2  = 
2CaO  4  4Na„CO;i  +  3Na2. 

If  an  excess  of  the  carbide  be  employed,  amorphous 
carbon,  with  or  without  carbide,  is  obtained  in  addition, 
according  to  the  amount  of  carbide  employed. — T.  A.  L. 

Lead-Plating  Iron  and  other  Meta.li.     E.  v.  Mtinstermann. 
Ackermanu's  Gew.  Zeit. ;  Der  Metallarbeiter,  24,  [3]  ,21. 

The  articles  are  cleaned  by  brushing  with  petroleum, 
rubbed  dry  and  immersed,  for  some  time,  in  a  lead-lined 
box  containing  nitric  acid  and  water,  after  which  they  are 
dried  aud  transferred  to  a  mixture  of  sulphuric  acid,  urine, 
and  water,  and  there  left  until  rust  and  dirt  have  dis- 
appeared. The  third  stage  of  preparation  consists  in 
immersion  in  a  mixture  of  hydrochloric  acid,  water,  aud 
potassium-mercury  iodide  in  order  to  facilitate  the  adhesion 
of  the  metal  to  the  lead,  into  a  bath  of  which  (in  the 
molten  state)  the  articles  are  finally  dipped.  For  wrought 
iron  and  other  metais,  the  lead  bath  should  have  a  tem- 
perature of  at  least  470'  C,  but  greater  heat  is  required  for 
cast-iron  articles. — C.  S. 

Tinning  Trim,  Brass,  See.     Claudius.     Der  Metallarbeiter, 
24,  [4],  28—29. 

Polished  brass  or  German  silver  can  be  tinned,  without 
diminishing  its  lustre,  by  immersion  in  a  boiling  bath  of 
2  parts  of  alum,  2  parts  of  cou:mou  salt,  and  1  part  of 
potassium  bitartrate  in  300  parts  of  water,  the  solution 
containing  also  a  little  tiu,  either  from  boiling  it  in  a  tin 
vessel  or  from  the  addition  of  stannous  chloride.  The 
articles  rest  directly  on  racks  of  metallic  tiu,  supported  by  a 
perforated  iron  plate,  which  is  contained  in  a  bowl-shaped 
sieve  of  copper.  The  bath  liquor  dissolves  a  trace  of  the 
oiotal  composing  the  objects  under  treatment,  and  replaces 
the  same  by  a  very  thin  coating  of  tin.  which  exhibits  the 
initial  lustre  of  the  article  ;  this  reaction  is  assisted  by  the 
electrical  current  developed  in  the  bath. 

Another  bath,  for  "contact  "  tinning,  consists  of  a  solu- 
tion of  30  parts  of  potassium  bitartrate  and  3  parts  of 
stannous  chloride  in  3,000  parts  of  water;  and  a  third, 
of  sodium  pyrophosphate,  00  parts ;  crystallised  stannous 
chloride,  6  parts ;  fused  stannous  chloride,  23  parls  ;  aud 
water.  3,000  parts.— C.  S. 

Copper  Bullion,  Assailing  of     Eug.  aud  Mining  J.  1888, 

65,  [8],  223. 

See  under  XXIII.,  page  492. 

PATENTS. 
Sulphide  Ores  containing  Zinc  or  otherwise,   Impls.  in  the 
Treatment   and   Reduction    of.     H.    R.   Angel,   Loudon. 
Eng.  Pat.  9409,  April  13.  1897. 

Each  ton  of  partially  roasted  ore  is  mixed  with  -J  ton  of 
sulphate  of  soda  and  |  ton  of  coal,  and  zinc  oxide  about 
equal  in  weight  to  the  amount  of  sulphur  left  in  the 
ore.  The  finely  crushed  mixture  is  heated  sharply  in 
a  V~snaped  furnace  with  rabbling.  Lead  and  precious 
metals  are  to  be  recovered  in  oue  operation.  With  moderate 
heating,  the  bulk  of  these  metals  is  recovered  at  once,  the 
residue  by  concentration,  caustic  soda  then  being  a  by- 
product. When  raw  ores  are  smelted,  the  slag  is  cleaned  by 
re-smelting  with  galena.  Lime  (5  to  20  per  cent.)  may  be 
used,  with  or  without  zinc  oxide,  when  caustic  soda  is  not 
required.  The  zinc  from  the  ore  is  recovered  as  oxide 
together  with  that  introduced  at  first ;  and  when  good  zine- 
collectiug  chambers  are  added  to  the  furnace,  all  the  metals 
present  may  be  recovered  in  one  operation.  Calcined 
sodium  sulphate  may  be  substituted  for  the  mixture  of 
sulphate  and  coal.  The  claim  is  for  "  the  use  of  sulphate 
of  soda  or  the  like,  mixed  with  coals,  &c;  also  the  use  of 
calcined  sulphate  of  soda  ;  both  to  be  used  as  a  flux  for  the 
reduction  of  sulphide  ores  containing  zinc,  and  for  other 
ores."— W.  G.  M. 

Lead  and  Zinc,  Impts.  iif  or  relating  to  the  Smelting  of 
Mixed  Minerals,  Ores,  and  the  like  containing.  G.  H. 
Blenkinsop,  Swansea.     Eng.  Pat.  8990,  April  8,  1897. 


The  ore  is  smelted  in  blast  furnaces,  with  or  without  flux 
and  using  a  hot  blast,  taking  care  that  the  gases  drawn  off 
from  the  throat  of  the  furnace  are  always  at  a  temperature 
above  that  at  which  zinc  vapour  condenses.  Lead  alloys, 
matte,  aud  slag  remain  in  the  furnace,  while  the  zinc  distils 
off  and  is  to  be  collected  from  the  waste  gases  in  condensers. 
A  typical  charge  is  as  follows  :—  1  ton  of  (Broken  Hill) 
calcined  sulphides,  8  cwt.  of  burnt  ore  (cupriferous  pyrites 
with  3  per  cent,  of  Cu,  and  a  little  gold  and  silver),  and  10 
cwt.  of  slag. — W.  G.  M. 

Cupels  and  Crucibles  to  be  Employed  in  the  Refining  of 
Metals,  Impts.  in  the  Manufacture  of.  J.  L.  Dobell, 
London.     Eng.  Pat.  10,715,  April  30.  1897. 

;  Calcined  magnesite  is  crushed  to  a  fine  powder,  moistened 
with  a  saturated  solution  of  boric  acid  in  water,  or  in 
spirit  and  water,  or  with  boric  acid  and  spirit  alone, 
kneaded  into  a  stiff  paste,  and  shaped  into  the  article 
required,  which  is  then  dried,  and  may  subsequently  be 
fired  if  desired.  To  increase  the  porosity  of  the  finished 
pot,  sawdust,  bran,  or  flour  may  he  added  to  the  magnesite, 
in  which  case  firing  must  afterwards  be  resorted  to,  in  order 
to  burn  out  the  organic  matter. — \V .  G.  M. 

Iron  and  Nickel,  Impts.  in  the  Manufacture  if  Alloys  of 
or  Containing.  J.  C.  Mewburn,  London.  From  La 
Soc.  Anon,  de  ('ommentrv-Fourchambault,  Paris.  Eng. 
Pat.  11,695,  May  11,    1897*. 

The  claim"  is  for  the  production  in  crucibles  or  by  any 
of  the  ordinary  processes,  of  an  alloy  of  iron  and  nickel, 
containing  approximately  37  per  cent,  of  nickel,  which  does 
not  expand  when  heated. — J.  H.  (  . 

Gold,  Extracting,  from  its  Ores  and  Compounds;  An  Im- 
proved Process  of  and  Apparatus  for.  H.  R.  Cassel  and 
B.  C.  Hinman,  New  York.  Eng.  Pat.  7555,  March  23, 
1897. 

The  pulverised  ore,  if  not  already  acid,  is  treated  in  a  tank, 
having  a  perforated  bottom,  with  a  dilute  acid,  which  is 
made  to  percolate  through  the  ore.  It  is  then  similarly  but 
more  slowly  treated  with  au  alkaline  bromide  solution, 
which  dissolves  the  gold. 

The  bromine  is  afterwards  liberated  from  the  solution  by 
means  of  chlorine  or  other  reagcuts,  driven  off  from  the 
solution  by  air  under  pressure,  then  re-absorbed  and  used 
over  again.  After  the  bromine  has  been  removed,  the  gold 
is  precipitated  by  any  suitable  method. — J.  H.  C. 

Gold  or  Silver,  Improved  Menus  applicable  for  Use  in  the 
Treatment  of  Ores  or  Compounds  containing,  and  in 
Means  applicable  for  Use  in  the  Treatment  of  such 
Materials  with  the  Aid  of  Solvents.  3.  C.  Montgomerie, 
Stair,  Ayrshire,  and  H.  Paikes,  Dulwich.  Eng.  Pat. 
9964,  April  21,  1897. 

The  ores  to  be  treated  are  finely  crushed  and  mixed  with 
water  enough  to  form  a  thin  mud.  The  water  is  placed  in 
a  barrel,  to  which  is  then  added  cyanide  of  potassium  or 
sodium,  or  a  mixture  of  the  same,  together  with  ammonia 
or  other  alkali  or  alkaline  earth  in  the  form  of  oxide  or 
hydrate,  or  an  alkaline  or  earth}'  nitroprusside,  bromide,  or 
fluoride,  or  barium  peroxide,  or  peroxide  of  lead,  or  generally 
a  substance  capable  of  yieldiug  oxygen,  or  an  alkaline  phos- 
phide, carbide,  or  sulphide,  or  ammonium  sulphate,  or 
bromine  or  fluorine  water.  The  cyanide,  &c.  having  been 
dissolved,  the  pulverised  ore  is  added  aud  the  barrel  is 
charged  with  air  under  a  pressure  cf  50  to  100  lb.  per 
square  inch,  and  is  then  rotated  for  several  hours,  after 
which  it  is  emptied,  aud  the  contents  are  filtered  and 
washed.  When  the  ore  is  refractory,  or  when  the  gold  or 
silver  exist  in  combination  with  sulphides  of  copper,  zinc, 
lead,  or  other  base  metal — e.g.,  the  "  Broken  Hill  "  ore — it  is 
roasted  dead  in  a  reverberatory  furnace.  A  mixture  of 
various  specified  solid  chlorides,  sulphates,  nitrates,  oxides, 
&c.  is  then  intimately  mixed  with  the  ore,  and  a  dull  red 
heat  is  maintained  for  an  hour  or  more.  After  cooling,  the 
mass  is  lixiviated,  first  with  water  to  extract  the  gold,  then 
with  dilute  sulphuric  acid  to  extract  the  copper,  and  finally 
with  "  hyposulphite  of  soda  "  to  extract  the  silver.    Method 
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■re  specified  for  the  recovery  of  the  copper,  zinc,  silver,  &c, 
iron,  tbe  several  eolations.     To  recover  the  pold,  the  sola 
ire  passed  through  a  charcoal  filter  before  separating 
tin-  Ira-.-  metals. — '■  H.  ' 

Gold,    TmpU.    in   "Plata  for  Collecting    or   Separating. 

r    |    Greene,   Providence,  Uhode   Island,  U.S.A.     Eng. 

Pal 

lHI    pjatec   an      >m] i   essentially   of  zinc, quicksilver, 

ami  sodium.  I  lie  quicksilver  and  sodium  are  first  combined 
|„  ,],,  iray,  ami  th>-n  thoroughly  mixed  with  the 

molten  sine.  The  whole  is  poured  into  a  heated  mould 
containing  a  piece  of  metal  adapted  to  form  a  metallic 
jDg  or  baseplate.  <  ollecling  plates  so  formed 
are  placed  in  tin-  sluices  or  riffles  used  for  collecting  gold 
in  place  r  mining  and  gold  milling.— J.  H.  C. 

[Poritic  Smelting.]  Imptt,  relating  to  the  Smelting  and 
Converting  bf  Metal  Orel,  and  to  Apparatus  therefor. 
0.    -     Garretson,    Boffalo,   ISA.      Eng.    Pat.    14.(2, 

Jan.  is.  i-  - 
In  pyritic  smelting  the  molten  matte  is  Bessemtrised  cou- 
tmnonslv  in  the  furnace  in  which  it  has  been  produced  or 
in  an  adjacent  furnace,  tbe  slap  produceil  during  the 
,  onversion  being  made  to  Bow  through  the  matte  on  its  way 
t.,  tin-  slag  outlet.     .1.  II.  t  . 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTUO-CHEMISTKY. 

Ai/tu •out    Solutions,   Electrolytic     Decomposition    of.      L. 
Glaser,     Zeits.   I     Elekrrochem.    4,   (1898).   B55— 859, 
102,424—428. 

Tn  author  has  inade  an  extended  series  of  experiments  to 

obtain  more  precise  information  with  regard  to  the  electro- 
motive force  necessary  for  the  electrolysis  of  aqueous 
solutions,  and  the  results  are  described  in  three  part-. 

/.  Tht  FormationqJ  Water  in  thi  Gas  Battery  (H,  O 
Cell).— in  these  experiments  platinised  platinum  electrodes 
irere  used,  and  the  gases,  oxygen  and  hydrogen,  were  led 
over  them  in  a  continuous  stream.  Different  electrolytes, 
comprising  acids,  bates,  and  salts,  were  employed,  and  it  was 
found  thai  the  mean  value  of  the  electro-motive  force  of  the 
battery  was  i  '09  volts.  Certain  salt-,  however  (with  the  ex- 
ception of  those — ' '.(/..aluminium  sulphate,  &C. — which  react 
add  in  solution),  occasionally  pave  slightly  lower  value-,  as 
has  already  been  ol  served  by  Bmale  (Zeits.  f,  physical  Chem. 
15)  tun  these  low  value-  disappeared  on  making  the 
trolyte  slightly  acid  or  alkaline.  in  solutions 

wbieh,  on  is,  do  not  evolve    pare   oxygen  and 

hydrogen,  pave  in  general  lower  result-.  The  normal 
H.M.I  ot  the  batter]  it  onlj  obtained  after  the  lapse  o! 
four  or  five  hours  |  and  it  was  proved,  by  measuring  the 
poti  :  ich  i  lectrode  against  a  normal  •  1  strode,  that 

thi-  sluggishness  in  attaining  the  normal  valni  it  due  almost 
entiral]   I  This  i-  further  ascribed 

to  the  low  absorptive  power  ol  platiuum  black  for  oxj 
A    minute   quantity   of  hydrogen   peroxide    ad. led  to   the 
electroli  te  causes  I  al  E.M.F. 

m   a   shorter   timei  ina'tics,  on  tbe   other  hand, 

produce  a  lowering  ol  thi  t  ,MJ?.,due  probablj  to  secondary 
reactions.  It  is  also  noteworthy  that  the  final  value  i-  in 
general  reached  much  quicker  »iili  bases  than  with  acids. 

\-  regards  the  capaeit]  of  the  cell,  it  was  found,  on 
tiking  a  current  of  I  -  -  in  '  amperes  from  an  ordinary 
gas  battery  filled  with  ■  normal  solution  of  caustic  soda, 
that  the  voltage  fell  in  800  minutes  from  1*080  V.  to 
0*814  \  .  where  it  remained  fairlj  constant 

On  breaking  the  circuit,  the  voltage  gradually  rose,  and 
attained  it-  original  value  after  two  hour-'  regeneration. 
When  heavier  current-  were  taken  from  the  cell,  a  greater 
fall  in  voltage  occurred,  and  each  current  strength  corre- 
sponded to  a  lower  limiting  value  of  the  E.M.F.  For 
allowing  valui  -  were  obtain*  1 :  — 

Current  taken,  -'■'•  ■  I"'  ampere-:  voltage  fell  to 
'!■  760  \  .  in  800  minute-. 


Current  taken.  4*2  -  1"  '  amperes:  voltage  fell  to 
0*463  V.  in  B0  minnti  s. 

From  these  results  it  follows  that  the  gases  can  ouly 
diflu-e  very  slowly  into  the  electrodes,  and  that  for  each 
current  strength  a  point  of  equilibrium  is  reached  when  just 
as  much  gas  diffuses  into  the  electrodes  a-  i-  removed  as 
water  during  the  reaction  which  takes  place.  1  lie  E.M.I-'. 
of  the  gas  battery  diminishes  with  rise  of  temperature,  and 
it  was  found  from  measurements  with  six  different  solutions 
that  the  mean  value  of  the  temperature  coefficient  was 
0*00148,  whereas  Bmale  obtained  the  value  0* 00146.  In 
accordance  with  the  osmotic  theory,  it  was  found  that  au 
increase  in  the  concentration  of  the  electrolyte  produced  a 
slight  but  perfectly  definite  increase  in  the  electro-motive 
force  of  the  gas  battery.  The  substitution  ot  organic 
liquids  for  the  ordinary  electrolytes  generallj  gave  low 
and  very  inconstant  results.  Thus  Kir  the  above  experi- 
ments confirm  the  law  enunciated  by  Simile,  i  /.-.,  that  tin- 
formation  of  water  in  the  gas  battery  is  a  reversible 
phenomenon. 

//. —  Thi  Decomposition  of  Water.— Hitherto  practically 
all  observers  agree  in  assigning  about  1*07  volt  as  the 
lowest  E.M.F.  necessary  for  the  electrolysis  of  acidified 
water,  but  between  this  value  and  the  E.M.F.  of  the  gas 
battery  there  exists  the  large  difference  of  0*48  volt.  In 
order  to  throw  some  light  on  this  apparent  cou!radiction, 
the  ne\t  series  of  experiments  was  undertaken 

The  I'D.  between  platinum  electrode-  dipped  into 
acidified  water,  was  gradually  increased  from  (era  upwards, 
and  the  intensity  of  the  current    which   passed   through   the 

cell  Bt  each  stage,  measured  by  means  of  :i  very  sensitive 
galvanometer.     It  was  found  that  a  greater  increase  in  the 

deflection  of  the  galvanometer  took  place  about  1*08  V.,  and 
it  was  also  noticed  that  there  "ere   certain    irregularities  at 

al to*5V.  — o-6  V.    At  l -us  V., therefore,  a  continuous 

bat  perfectly  distinct  electrolysis  goes  on,  which,  on  account 
of  its  relative  insignificance  has  hitherto  escaped  the  notice 
of  observers.  It  &  thus  shown  directly  that  the  formation 
and  decomposition  of  water  is  a  reversibli  The 

further  discussion  of  the  curve  obtained  bj  plotting  the 
Btrengthof  the  current  against  the  R.M.F.  i-  t "  he  found  in 
Part  III.  In  the  tir-t  experiments  two  bright  platiuum 
electrodes,  which  did  n  It  differ  very  mnch  In  size,  were  used, 
and  the  interpretation  of  the  curve  obtained,  was  rendered 
more  difficult  owing  to  the  summation  of  the  effects  of 
polarisation.  To  overcome  thi*  difficulty,  tir-t  the  an 
and  then  the  Cathode  wa-  made  non-polnrisahle  by  making 
it  relatively  very  huge.  The  electrodes  actually  used  con- 
-i-teil  of  a  -licit  of  platinised  platinum  foil  with  a  surface 
of  20  sq.  cm.,  which  was  always  exposed  to  the  air  before 
introduced  into  the  cell,  and  a  small  piece  of  platinum 
wire  sealed  into  a  gla-i  tube  and  having  a  superficial  area 

of  4  '  7  sq.  mm. 

In   order   to   make    sure   that    the   potential   of  the  large 

electrode  with  respect  to  the  solution  remained  constant 
throughout  tbe  experiments,  a  lure.-  working  lead  electrode 
coated  with  peroxide  was  used  in  some  cases,  and  the 
value-   so  '"in!   referred  to  the  platinum  i  Hie 

following  table  will  serve  to  illustrate  the  results  obtained 
w  hen  the  small  electrode  was  tht  cathode.  The  defli  ctious 
of  the  galvanometer  «,.  n  .  and  n  .  are  i •  corded  immediately 
after   mak  nun.    then    after   the   lapse   of    half  a 

minute,  and   finally  alter  one   minute.      Each   millimetre 
deflection  corresponds  to  a  current  of  1  *14  x   10'  unpens. 
Although  the  amplitude  of  the  deflection  varies  with  the 
time, analogous  curves  are  described, and  the  point  at  which 
■i-  doei  nol  change. 
It   will  be  -en    from    the    table    that   a   Bmall   current. 
probabl]  a  convection  current,  begins  to  pas-  at  U*200  V. 
nod  remains  of  the  same  order  of  magnitude  up  to  the 
point  of  on,  when  tier,    i-   a  sudden  and  un- 

mistakable increase  in  the  intensity  of  the  current,  showing 
that  the  electrolysis  lias  let  in  The  same  irregularity  Is 
uotleeabli  abonl  0'  S     •>  >'  \  .,  when  the  differential  quotient 

**  actually  bt  itivc.    On  repeating  the  experiment 

after  0*7  V    had  Lien  reached,  this  irregulai  ired. 

and  the  curve  remained  practically  linear  and  parallel  to 
the  absci— .e  axis  up  to0'6  V.     The  point  at  which  electro- 
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Jysis  begins,  viz.,    1-08  V.,  is    nearly  independent  of   the 
concentrations  of  the  acid. 


Volt. 

»i                       »l2 

*j 

tli-2 

,1 

0-050 
0*200 

0-265 
O-350 
O420 
<V615 
<V550 
0'655 
0-750 
0-800 
0-.848 
0-900 
11-982 
1-020 
1-100 
1-170 
1-285 

o-oo 

010 
0-20 

irTil 

1-30 

l-ll 

150 

1-70 

20(1 

215 

2-30 

240 

2-50 

2-90 

27-00 

56'tO 

92-80 

O'OO 

o-io 

0-60 

1-25 
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In  a  similar  way  it  was  found  that  the  same  E.M.F.  was 
necessary  and  sufficient  for  the  electrolysis  of  solutions  of 
the  bases,  although  the  point  of  decomposition  is  not 
nearly  so  well  marked.  The  irregularity  at  0-6  V.,  ou  tli3 
other  hand,  was  much  more  pronounced.  Whilst  the 
evolution  of  hydrogen  at  the  small  electrode  (cathode-)  can 
easily  be  seen  at  about  1-11  V.  when  acid  solutions  are 
electrolysed,  this  could  only  be  detected  at  1*38  V.  in 
N-NaOH  solution. 

The  author  ascribes  the  reason  for  this  to  the  fact  that  in 
acid  solutions  there  are  a  large  number  of  H-ions,  whilst 
an  solutions  of  bases  there  are  scarcely  any  ;  and  he  further 
embodies  this  in  the  following  fundamental  rule,  which  has 
been  of  great  assistance  in  the  study  of  electrolysis 

In  order  that  the  point  of  decomposition  of  an  ion  may 
be  well  marked,  it  is  necessary  that  it  should  be  present  in 
the  solution  in  relatively  large  quantity. 

Increase  in  concentration  iu  solutions  of  the  bases,  re- 
quires a  slightly  increased  E.M.F.  to  produce  electrolysis,  in 
accordance  with  what  was  found  respecting  the  influence 
of  concentration  on  the  E.M.F.  of  the  gas  battery.  In  the 
•case  of  lON-NaOH  the  E.M.F.  necessary  was  1-095  V. 

When  the  electrolyte  consisted  of  salt  solutions,  curves 
exhibiting  several  breaks  were  obtained,  so  that  one  could 
speak  of  a  regular  series  of  points  of  decomposition.  On 
electrolysis,  K.:S04  furnishes  acid  at  one  pole  and  base  at 
the  other,  so  that  the  variable  opposing  E.M.F.  which 
results,  does  not  permit  of  such  a  clear  insight  into  the 
phenomenon.  If,  however,  the  solutions  are  acidified  or 
made  alkaline,  the  same  results  are  obtained  as  before. 

Hitherto  the  small  platinum  point  has  always  been  em- 
-ployed  as  cathode,  but  an  equally  important  set  of  results 
was  obtained  by  making  it  the  aDode.  When  acid  solutions 
were  placed  in  the  cell,  the  first  indication  of  electrolysis 
■was  observed  at  about  0-6  V.,  but  when  bases  were  in- 
vestigated, a  sudden  break  occurred  at  exactly  0-590  V., 
which  was  even  more  sharply  defined  than  the  break  at 
1-08  V.  when  the  experimental  electrode  was  cathode.  This 
explains  the  apparently  abnormal  behaviour  already  re- 
ferred to.  The  break  at  0-590  V.  occurs  both  in  the  case 
of  acids  and  of  bases,  and  hence  it  must  be  a  point  at 
which  a  particular  ion  separates  out ;  and,  further,  by 
applying  the  rule  already  laid  down,  it  must  be  an  anion. 

Jfow  the    only  possible  anions  in   (a)  H»S04  are    HS04, 

-S04,  OH,  and  O,  whilst  in  the  case  of  (4)  KOH  they  are 

OH  and  O,  provided  we  consider  water  as  a  weak  dibasic 
.acid  which  splits  off  its  first  II  ion  much  more  easily  than 
the  second,  thus  :— 

H,0  =  H   +  OH 

OH  =  H  +     O 

Tip  to  the  present,  however,  oxygen  has  always  been 
supposed  to  take  part  in  electro-chemical  reactions  as  if  it 
were    hydroxyl.      The    anions    common    to    the   acid    and 


alkaline  solutions  are  the  anions  of  water,  and  since  the 

OH  ions  are  present  in  enormous  quantity  in  the  solutiou 
of  alkali,  we  must  conclude  that  the  point  of  decomposition, 

0-59  V.,  is  the  point  at  which  the  OH  ions  give  up  their 
charge  when  they  are  at  liberty  to  react  on  each  other, 
thus:  40H  =  2H.0  +  02,  producing  water  and  oxygen. 

If  two  similar  platinum  electrodes  are  used,  the  E.M.F. 
necessary  to  produce  an  appreciable  electrolysis  will  thus 
be  the  sum  of  108  +  0-59  =1-67  V.,  i.e.,  the  value 
previously  observed  by  Helmholtz,  Ee  Blanc,  and  others. 

On  the  other  hand,  a  visible  evolution  of  hydrogen  at  the 
cathode  at  1-08  V.  has  been  confirmed,  and  consequently  a 
corresponding  quantity  of  some  other  ion  must  have 
separated  out  at  the  anode.  Since  the  conditions,  as  deter- 
mined above,  do  not  admit  of  the  discharge  of  hydroxyl 
ions,  the  author  concludes  that  doubly-charged  O  ions  must 
have  separated  out.  There  are  thus  two  points  at  which 
water  is  decomposed,  viz.,  at   1-08  V.  and   at! -07  V.     In 

each  case  hydrogen  is  discharged  at  the  cathode,  whilst    O 

is  discharged  at  the  anode  at  the  lower  value  and  OH  at 
the  higher.  The  process  of  H„0  formation  iu  the  gas 
battery  must  therefore  be  represented  thus  : — 


2H 

where  the  oxygen,  by  means  of  the  platinum   black,  goes 
into  the  solution  as  doubly-charged  t)  ions. 

III.  The  Decomposition  of  Dissolved  Substances. — In 
the  third  part  of  the  investigation,  the  author  examined 
the  behaviour  of  solutions  whei.  the  E.M.F.  employed, 
exceeded  1-08  V.  From  a  consideration  of  the  theory,  it 
follows  that  if  only  one  anion  or  one  cathion  is  present  in 
solution,  then  only  one  poiut  of  decomposition  can  exist. 

In  water,  for  example,  the  only  possible  cathions  which 
can  be  present  are  the  H  ions,  and,  since  this  also  applies 
to  dilute  H.,S04,it  follows  that,  with  respect  to  the  cathions, 
there  can  only  be  one  point  of  decomposition,  viz.,  1-08  V., 
and  that  if  the  E.M.F.  is  increased  above  this  amouut,  the 
curve  must  remain  linear  and  equally  inclined  to  the 
abscissa;  axis  without  exhibiting  any  other  break.  This 
was  found  to  be  the  case  on  increasing  the  E.M.F.  up  to 
2-29  V.  The  differential  quotient  ^,  representing  the 
change  in  the  iutensity  of  the  current  with  the  alteration  of 
the  E.M.F.,  remained  constant,  above  1-08  V.,  within  the 
limits  of  experimental  error. 

There  are,  however,  several  anions  in  sulphuric  acid,  so 
that,  with  respect  to  the  oxygen  polarisation,  a  different 
behaviour  is  to  be  expected.  The  curve  begins  to  rise 
gently  at  0-59  V.,  and  at  about  0-9  V.  a  sudden  break 
occurs  and  it  becomes  very  steep.  At  the  same  time 
a   continuous    evolution    of    minute    bubbles    of    oxygen 

takes   place  at  the   platinum  point.      The  anions    O   and 

OH  have  already  been  discussed,  so  that  we   have  only  to 

consider  the  anions  HS04  and  S04.  One  of  these  must  have 
occasioned    the    break    at    about    0'9    V.      Now,   dilute 

(O-lN-HjSO.,)  H;804  contains  relatively  more  S04  ions  than 

HS04  ions,  so  that  the  break  in  all  probability  is   due  to 

the  S04  ions.  This  assumption  was  confirmed  by  employing 
a   solution   of    magnesium   sulphate   acidified   with   dilute 

H.:S04.  Such  a  solution  contains  practically  only  S04  ions, 
and  the  break  was  found  to  take  place  at  0-8"  V.  The 
conditions  necessary  for  the  formation  of  persulphuric 
acid,  HoS2Os  (viz.,  a  concentrated  solution  of  the  acid  and 
a  high  current  density)  also  favour  this  view,  but  it  is  still 
uncertain  whether  the  doubly-charged  ion  gives  up  only 
one  of  its  charges,  or  whether  it  gives  up  both  and  then 
reacts  with  water,  in  the  following  way  : — 

2S04  +  2H20  =  2H.S04  +  O.. 
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If  il  be  granted  that  0-87  V.  is  the  point  at  which  S04 
ions  give  up  their  charge  in   normal   solution,  there  must 

-till  be  another  break  at  the  point  where  the  list),  ions  arc 

discharged.     By  applying  the  rule  already  bud  down,  we 

matters  that  a  relatively  large  number  of 

ll~l  I  inns  are  present.  This  is  beat  attained  by  saturating 
BH-HJSO     with  Kllsn..  since,   in  this  way,  we  obtain  a 

solution    which   contains   scarcely     an\    0   ions,   whilst    the 

.  of  (ill  and  mi,  inn*  is  reduced  to  Buch  an  extent 
beco -  relatively  small  when  compared  with  the 

anmbei  ol  IImi,  ions  present.  On  electrolysis  it  was 
found  that  a  copious  evolution  of  oxygen  only  took  place 
above  1  ■  0  V. 

Careful   experiments   Bbowed    that   the   exact    point   at 
which  the  break  occurred  was  1  '57  V.,  bo  thai  this  may  be 

accepted  at  tie   point  at  which  the  HSU,  ions  give  up  their 

charges.     Besides  the  ions  already sidered,  there  are  no 

other-  possible,  either  in  a  more  concentrated  or  in  a  more 
dilute  solution,  so  that  we  can  assign  to  each  ion  its  own 
place.    Thus,  patting  the  K.M.I',  necessary  for  the  discharge 

—  + 

of  ( )  ions,  equal  to  1  -08  V.  <  H ■=<).),  we  have  the  following 
points  of  decomposition  : — 


l-os   V. 


(Ill     = 

S(l, 
HSU,       = 


1-67 


1   95 


2  •  65 


all  of  which  apply  to  a  normal  solution,  excepting  the  last, 
which  refers  to  a  inon   cmi' intiatc.l  solution  is  -normal). 

Above  -■  7  V.,  therefore,  there  is  DO  further  break  In  the 
continuity  of  the  curve,  and  km  rwio  have  an  explanation  of 
t  that  tin  maximum  polarisation  of  dilute.  //  >"  it 
about  2-7  V. 

The  author  points  out  that  similar  results  are  to  be 
expected  on  investigating  all  other  acids  and  bases,  and  he 
also  refer-  to  the  possibility  ol    rapidly  performing  analysis 

\,\  tunpli  measuring  the  points  of  decomposition. 

When  the  respective  values  lor  all  the  anions  and 
eathions  are  determined,  it  will  onlj  be  necessary  to  add 
togetbi  r  any  particular  pair,  allowing  for  the  concentration, 
in  order  to  find  tin  l  \l  I  required  For  the  decomposition 
of  am  solution,  which  is  an  important  matter  in  technical 
electro  chemistry 

The  following  table  >hi  <<  of  the  break  in 

trolysing  solutions  of  different  bases: — 


KOH 

MiclOH  I 

i   ,1111 

i:  :     I  'Il 
V    "|| 


i  .-I     \ 

.. 
,. 
,. 
,. 


I'  I"    Volt. 

1-18S    .. 


Mill 

t 

1 

it"    .. 

1   U    ., 

i 

117     „ 

KOH 


Tins  variation  is  not  as  great  a-  il  ought  to  be  according 

to  the  theory,  and  the  author  point-   on:  thai    it  may  be  due 
to  the  fact  that  what    I-    D  il    be    the    point    at 

which  tin  p. il  -  give  up  i  •      charge,  or,  at  any 

rate,   thai    this  point    ma)    be   indue i   ii   a   potassium 

hydride   separata!  out,  or  it   ai |    ol   platinum   and 

potassium  (a  formed,  which  

ii.  caustic  potash,  and  platin 

In  conclusion,  it  is  shown  that,  although  the  electrolysii 

oi  w .it.  i   can   take  place  in  a  primary    last i,  yet,  as  a 


whilst  the  variation  of  the  B.M  fc'.foi  different  strengths  of 

l\i  Ml   wa*  found  (0  ht — 


matter  of  fact,  and  especially  if  appreciable  currents  are 
employed,  the  decomposition   is  a  secondary  phenomenon. 

—J.  S. 

Chlorates,  Bromates,  Xodatts,  and  Hypochlorites,  A  Kew 
Method  for  Hi  Electrolytic  Production  of.  \V.  Vaubel. 
Chcm.  Zeit.  22,  [84],  831. 
The  addition  of  from  1  to  .">  per  cent,  of  alkali  bicarbonate  to 
the  anode  chamber  of  a  chloride  decomposing  cell,  in  order 
to  increase  the  yield  of  chlorate,  is  proposed  in  tier.  l'at. 
No.  83,">:iG,  granted  to  Schuokert  and  Co.  The  author,  in 
the  course  of  other  investigations,  has  observed  that  when 
the  anode  chamber  contain-  bicarbonate  of  an  alkali,  and 
the  cathode  chamber  a  saturated  solution  of  the  correspond- 
ing chloride,  and  a  diaphragm  separates  the  two,  a  com- 
plete conversion  of  the  chlorine  into  chlorate  occurs  in  the 
anode  compartment  of  the  cell.  He  gives  the  following 
equation  to  explain  this  change: — 

NaCl  +  6NaHCO,  =  Nat  m    *  6CO,  +  GNa  +  3H.O. 

The  cation  dioxide  is  liberated  as  gas  at  the  anode,  and 
may  be  used  to  form  fresh  bicarbonate  with  the  hydrate 
produced  at  the  cathode. 

In  the  author's  experiments,  a  temperature  of  between 
60° and  70° C.  was  used  ;  the  current  density  varied  between 
5 and  L0 amperes  per  sip  dm.  <4!>  and  90  ampere*  per  sq.  ft.), 
the  yield  of  chlorate  being  greater  at  the  higher  current 
density.  The  E  M.F.  was  from  I  to  C  volts,  and  5  grins,  of 
sodium  bicarbonate  were  added  to  each  100  c.c.  of  anode 
liquid  at  intervals  of  four  hours.  This  liquid  was  found  to 
contain  6*5  gtms.  of  sodium  chlorate  and  7-5  grms.  of  sodium 
bicarbonate  at  the  end  of  the  experiment  :  and  continuance 
of  the  electrolysis  beyond  this  point  wa-  not  found  to  be 
advantageous,  The  cathode  liquid  contained  111  per  cent,  of 
sodium  hydrate.  The  yield  of  the  latter  represented  a  cur- 
rent efficiency  of  90  peroral.;  that  of  the  chlorate  one  oi 
about  So  per  cent.  The  substitution  of  caustic  alkalis  for 
the  bicarbonate  salts,  caused  formation  of  chlorides  in  the 
anode  compartment  of  the  cell.  As  regards  energy  effi- 
ciency, 786  watt  hours  yielded  about  50  grms.  of  sodium 
chlorate.  Oettel,  in  hi*  experiment*  upon  this  -aine  sub- 
ject, obtained  88' 14  grtns.  of  potassium  chlorate  from  736 
watt  hours  ;  but  the  I'.. M.I',  used  by  him  was  only  8'8  volt*, 
and  be  worked  without  an\  diaphragm  with  slightly  alkaline 
chloride  solutions.     The  (fall  and  Montlanr  chlorate  procc-s 

i*  worked  on  a  manufacturing  scale.    Diaphragms  are  u*ed, 

and  a  solution  of  an  alkali  hydrate  is  supplied  at  interval-  to 
the  anode  compartments  of  the  cells.     By  this  pro, ,  --  | 
watt  hours  arc    required    to  yield  88'  14  grms.  of  pota*-iui» 

chlorate  as  against  951  watt  buns  in  the  author'*  experi- 
ments. Though  theoretically  the  author'-  method  would 
appear  to  be  the  more  profitable,  experiments  uponalarsje 

scale  have  -howii  that  this  is  nut  actually   I  h- 

Uroniatcs  and  relates  of  exceptional  puritv  l  .in  he  pro- 
duced by  the  same  method  as  that  described  for  chlorates. 

If  a  lower  temperature  than   that   named   be  em| 
hypochlorites  ai,    Formed  without  any  chloride-;  but  the 
solution  so  obtained  is  very  un-table. 

[experiments  made  by  the  author  showed  that  the  oxidis- 
ing properties  of   the  bicarbonate  solution  contained  hi  the 

anod nipaltllli  HI    of  the  cell  BOUM  also  he  utilised    In    the 

production  oi  Prussian  Blue.  Attempts  to  oxidise  barium 
hydrate  in  the  tame  manner  tailed  :  but  chromium  bydrato 
was  raised  to  the  higher  stage  ol  oxidations,    The  yield  in 

the  latter  ea-e  wa*.  houever,  onlv  :  pi  i  <  .  nl  a-  against  17 
per  cent,  by  the  1 1  oi-m  ruiaiin  method. 

The  attempt  to  produce  fluorates  in  a  similar  manner 
failed. 

I  In  experiments  were  carried  out  in  the  laboratory  of 
Prof.  Dieffenbach  at  Darmstadt— J.  Ii.  C.  K. 

Electric  Spark,  I  Ictionofoti  Alcohols,  Ethers, amd 

Phenols,  in  Presenci  oj   Vilrogen.     Berlhelol      Oomprea 
1898,  1213. 

Tin    author  ha-  investigated  the  reaction-  which  occur  when 

various  alcohols,  &c  , arc  submitti  d  For  a  lengthened  period 

to  the  influence  ol   eleoric   sparks,  in   an   at sphere   of 

,  n.    '1  in  folios  ing  an  the  ■    :  — 

i .    mi  the  alcohols  examined,  lix  nitrogen, y it 
of  an  amide  0T  basic  nature. 
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2.  At  the  same  time,  hydrogen  is  evolved  in  the  case  of 
the  Cnli-in+zO  alcohols,  methyl  alcohol  giving  off  1  atom 
and  ethyl  and  propyl  alcohols,  2  atoms  of  hydrogen. 

3.  This  loss  of  hydrogen  is  comparable  with  the  decom- 
position suffered,  under  similar  conditions  (also  in  absence 
of  N)  by  CH4  and  02H6,  which  split  off  2  atoms  of  carbon. 
Allyl  alcohol,  however,  yields  up  comparatively  little 
hydrogen,  resembling  in  this  respect,  acetylene  and  allylene. 

4.  The  phenols  fix  nitrogen  in  proportions  varying  greatly 
in  individual  cases. 

5.  The  phenols  evolve  only  traces  of  hydrogen — a  cir- 
cumstance noteworthy  in  respect  to  quiuol,  which  so  readily 
parts  with  2H  in  many  reactions. 

6.  Alcohols  of  the  fatty  series  fiv  nitrogen  at  the  rate  of 
1  atom  for  every  2H  evolved,  i.e.  (see  2)  2  mols.  of  methyl, 
or  1  mol.  of  ethyl  or  propyl  alcohol,  fix  1  atom  of  nitrogen. 
As  regards  allyl  alcohol,  3  mols.  fix  N.:. 

7.  Comparing  the  ratio  of  C  to  N  in  the  compounds 
formed  from  the  alcohols  and  corresponding  hydrocarbons 
respectively,  this  ratio  is  the  same  for  methane  and  methyl 
alcohol  ;  whilst  ethane  (or  ethylene)  and  propylene  fix 
only  half  as  much  N  as  the  respective  alcohols.  Allyl 
alcohol  fixes  more  N  than  allylene,  the  ratios  being  in  the 
proportion  of  3:5. 

8.  In  the  case  of  isomeric  bodies,  the  C:N  ratio  is  the 
same  for  propyl  and  isopropyl  alcohols,  as  also  for  propylene 
and  trimethylene.  The  three  dihydric  phenols  differ  so 
widely  in  their  behaviour  that  no  conclusions  can  be  drawn. 

9.  As  regards  structure,  it  is  probable  that  these  nitrogen 
compounds  are  aldebydic  condensation  products,  possessing 
a  cyclic  constitution,  resembling  that  of  the  pyridine  and 
quinoline  bases.  — H.  T.  P. 

Sodium  Hyposulphite  {Hydrosnlphitt),  Preparation  of,  by 
Electrolysis.  A.  Dubosc.  Rev.  Gen.  des  Mat.  Col. 
1898,  2,  llu. 

See  under  VII.,  page  456. 

PATENTS. 

Chromates  or  Bichromates,  Impts.  in  the  Manufacture  or 
Preparation  of.  from  Waste  Battery  or  other  Liquors, 
or  from  Chrome  Alum  or  Sesqui  Salts  of  Chromium. 
J.  V.  Johnson,  London.  From  H.  Dereum,  Philadelphia, 
U.S.A.     Eng.  Pat.  3801,  Feb.  15,  1898. 

See  under  VII.,  page  458. 

Electrical  Resistances,  An  Improved  Manufacture  of. 
J.  V.  Bachmami,  A.  Voet,  J.  Kirchner,  A.  Konig,  C.  C. 
Weiner,  and  A.  Jorg,  all  of  Vienna.  Eng.  Pat.  15,238, 
June  25,  1897. 

A  bad  conductor  is  mixed,  in  a  finely  divided  condition, 
with  a  good  conductor,  in  suitable  proportions,  and  the 
mixture  is  fashioued  into  the  desired  shape.  Thus,  clay, 
cement,  or  gypsum  may  be  mixed  with  pulverulent  graphite 
or  metals,  with  or  without  water-glass,  zinc  chloride,  gum, 
or  sugar  solution,  aud  may  then  be  moulded  into  shape,  and 
either  fired  or  treated  with  a  hardening  agent.  Or  the  non- 
conductor is  mixed  with  "  asphalte,"  sugar,  or  the  like,  or 
with  certain  metallic  compounds  which,  on  heating,  become 
converted  into  conductors.  Or  a  stone  compound  is  mixed 
with  easily  reducible  metallic  oxides,  and  the  mixture  is 
heated  in  a  carbon  envelope  (or  the  carbon  may  be  mixed 
in  the  mass),  so  that  metal  becomes  reduced.  The  propor- 
tions of  the  ingredients  are  varied  according  to  the  decree 
of  resistance  required.  Thus,  95  per  cent,  of  graphite  with 
5  per  cent,  of  kaolin  forms  a  relatively  good  conductor, 
the  conductivity  of  which  may  be  further  increased  by 
soaking  the  tired  mass  in  syrup  and  burning  it  again.  The 
resistance  may  be  increased  by  using  a  larger  proportion 
of  kaolin.  By  placing  a  layer  of  the  resistance-mixture 
between  two  metallic  surfaces  connected  with  the  opposite 
poles  of  an  electric  generator,  a  convenient  electrical 
heating  or  cooking  apparatus  may  be  produced,  and  by 
varying  the  mixture  (and  therefore  the  conducting  capacity") 
at  different  points,  the  temperature  may  be  controlled 
locally.— W.  G.  M. 


Primary  Batteries,   Impts.   in   and  relating  to.     W.  Row- 

botham,  Birmingham.  Eng.  Pat.  2378,  Jan.  29,  1897. 
Claims  :  I.  "  A  primary  battery  having  two  compartments, 
one  a  closed  compartment,  made  pressure-tight,  which  is 
open  to  the  interior  of  porous  tubes  containing  carbon  rods, 
the  compartment  being  so  arranged  that  the  pressure  pro- 
duced within  it  by  the  generation  of  gas  [nitrous  fumes], 
due  to  the  action  of  the  battery,  forces  acid  [sulphuric 
and  nitric],  through  the  walls  of  the  porous  tubes  into 
the  water  contained  in  the  second  compartment  containing 
the  anodes,"  &c.  II.  "  In  a  primary  battery  of  the  kind 
specified  in  the  first  claim,  the  arrangement  of  the  cells  in 
steps,  with  water  or  acid  flowing  from  one  cell  to  the  other 
in  series  throngh  air  gaps,"  &c. — J.  C.  R. 

Electric  Batteries,  Impts.  in  [Electrolytes']  or  relating  to. 

A.  R.  Adams,  London.     Eng.  Pat.  3831,  Feb.  12,  1897. 
The  author  states  :— 

"  According  to  my  invention,  instead  of  employing 
chemicals  in  the  form  of  finished  products  for  this  purpose," 

an  exciting  fluid,  "  I  make  use  of  the  crude  salts." 

"  I  mainly  utilise  a  chromium  salt  iu  solution,  treated  by 
sulphuric  acid,  aud  added  to  a  solution  of  nitric  acid  or  a 
nitrate  in  conjunction  with  mercury  or  a  salt  of  mercury." 
Combinations  of  such  are  given. — J.  C.  R. 

A  Voltaic  Battery  having  its  Depolarisation  effected  by 
Heat.  H.  E.  de  R.  de  Lavison,  Neuilly-snr-Seine, 
France.     Erg.  Pat.  9803,  April  17,  1897. 

Claim  :  "  An  electric  battery  wherein  the  positive  electrodes, 
made  of  suitable  oxidisable  metal,  have  successive  portions," 
metal  discs  made  to  revolve,  "alternately  immersed  in  the 
electrolyte  ['acidulated  water'  with  sulphate  of  copper] 
aud  raised  out  of  the  same,  while  the  non-immersed  por- 
tions are  depolarised  by  the  application  of  heat  thereto, 
such  heat  being  supplied  either  by  arranging  the  battery 
within  a  chamber,  the  air  in  which  is  heated  by  a  lamp  or 
other  source  of  heat,  or  by  directly  heating  the  non-im- 
mersed portions  of  the  electrodes  by  means  of  flames  from 
a  gaseous  or  liquid  combustible  or  by  heat  derived  from  the 
electric  current  itself,  or  by  any  other  means."  ....  "  An 
element  weighing  about  4  kilos,  has  been  found  capable  of 
sustaining  an  intensity  of  30  amperes  under  a  pressure  of 
0-8  volt."— J.  C.  K. 

Batteries,  Primary  [Manganese]  ;  Impts.  in  and  relating 
to.     C.  Koenig,  Berlin.     Eng.  Pat.  2024,  Jan.  25,  1898. 

Claim:  "In  primary  batteries  the  provision  of  alternate 
concentric  elements  with  insulating  pots  between  each  pair, 
and  suitable  exciting  paste  between  each  set  of  elements, 
all  as  a  means  for  obtaining  a  fairly  constant  high  voltage 
current  from  a  cell  of  small  size,"  &c. — J.  C.  R. 

Ozone,  The  Manufacture  or  Production  of,  and  in  Appa- 
ratus therefor;  impts.  in.  M.  Otto,  Paris.  Eng.  Pat. 
11,010,  May  3,  1897. 

Dielectrics,  as  glass,  mica,  &c,  between  the  electrodes  of 
high-tension  ozonisers,  are  dispensed  with.  "  I'nless  cur- 
rents of  very  high  potential  and  very  low  quantity — 
supplied,  for  example,  by  an  electrostatic  machine — are 
employed,  it  is  not  long  before  arcs  are  produced  between 
the  electrodes  of  opposite  signs,  whereby  the  said  electrodes 
are  rendered  useless.  The  formation  of  such  ares  is  due 
principally  to  the  reduction  of  the  resistance  of  the  gaseous 
body  by  the  heating  thereof." 

In  the  present  case,  the  electrodes  (at  least  one-half  of 
them)  are  movable,  and  "  the  electric  discharge  takes  place 
directly  into  air,  or  into  the  oxygen  between  metal  parts, 
which  are  raised  to  different  potentials,  without  any  dielectric 
whatever  being  interposed  between  the  said  metal  parts. 
The  movability  of  the  electrodes  (or  at  least  one-half  of  the 
same)  has  for  its  object  the  permission  of  the  discharge  to 
take  place  only  during  a  very  short  period,  in  such  a  manner 
as   to  avoid  all  heating  of  the  electrified  mass,  and  con- 

I   sequently  all  subsequent  short-circuiting." "  One  of 

the  most  simple  arrangements  consists  in  employing  two 
parallel  conducting  circular  discs,  in  which  are  cut  out  a 
series  of  parallel  or  slightly  inclined  sector-shaped  holes 
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similar  to  the  blades  of  a  screw-propeller,  tbe  centres  of 
the  two  discs  being  situa.ed  on  the  Bame  axis.  The  two 
di-cs  are  connected  respectively  to  the  two  polo  of  a  high- 
ten-ion  transfoi  ii  ■  -r.  One  of  t In  di-;s  being  fixed,  then,  if 
the  "tlier  disc  have  imparted  to  it  rotary  motion,  a  discharge 
will  take  place  each  time  the  two  full  sectors  come  opposite 
each  other,  and  the  discharge  will  cease  when  the  discs 
move  away  from  each  other,  or  turn  relatively  to  each  other 
sufficiently  t..  bring  the  full  sectors  in  one  disc  opposite  the 
holes  in  the  adjacent  disc.''  It  is  stated  that  with  18,000 
volt-,  the  distance  of  electrodes  apart  Bhonld  be  about  three 
.■.■i,!  embrace,  (t)  the  use  of  electrodes 

that  are  movable  relatively  to  one  another  for  effecting 
polymerias  nbinaition,  or  decomposition   of   gases, 

tee.;  and,    2)  the  apparatus  shown  and  described  for  the 
lafacture  of  ozone  and  other  substances     hydrocyanic 
acid,  from  nitrogen  and  acetylene  j  nitrated  products,  from 
nitrogen  |    and    ammonia,  from    nitrogen  and 

gen]. — J.  C.  E. 

/:  whiny  Liquids,  Apparatus  foi  Iht  Electrolytic  Treat- 
ment  ■■/  M.  Haas,  Aue,  Germany.  Bog.  Pat.  1697, 
.1  in,  21,  1898 

1  in   appal  Its  of  an  electrolytic'  vessel   containing 

upright  electrodes,  |  referabl]  bi-polar,  and  so  arranged  that 
the  electrolyte  flows  alternately  under  and  over  them. 
Sediment  chambers,  which  are  removed  from  the  Influence 
of  the  electric  current  and  the  flow  of  the  liquid,  are  pro- 
vided at  the  bottom  of  the  trough  between  eaeh  pair  of 
bi-polar  electrodes,  and  are  formed  by  alternate  perforated 

and  imperforated  cro--  ridges  of  insulating  material  under 
each  electrode. — <l.  II.  1$. 

(S.)— KLBCTBO-METALIUBGY. 
Silver,  El*  cirolylic    Deposition  of,   and  Separation  from 
Copper,    I''   W.  Ktlster  and  II.  von  Steinwehr.    Zeita. 
I.  Elekrochem.  4,  1898,  451—455. 

An'I.ysks  of  silver  il   out   at  Gottingen  by  the 

author-,  in  accordance  with  the  methods  published  in  well- 
known  text  hooks  upon  electro-chemical  analysis,  yielded 
incorrect  results  owing  to  the  formation  of  spongy  silver 
:it  it  A  thorough  investigation  of  the  conditions 

,,t  silver  deposition  from  solutions  of  the  nitrate  was  there- 
fon    undertaken      The    luthora  round   that  the  msinten- 

!  a  constant  E.M.F.  during  tbe  tehoU  period  of  the 

was   the    u'ai    qua   nam    for  obtaining    reliable 

deposits  ol  silver.  The  cause  of  the  greater  number  of 
failure-  to  obtain  correct  results  is,  in  their  opinion,  the 
variation  in  the  10  Ml    used  during  the  electrolytic  deposi- 

tit f  the  silver.     If  a  current  oi    higher  E.M.F.  than 

1  ■  pi  volts  1"-  used,  a  continual  increase  in  the  external 
resistance  of  the  circuit  is  necessary  during  the  course  of 
the  electrolysis  in  order  to  balance  the  increased  resistance 

of  the  electrolyte  due  to  the  removal  of  the  silver -  from 

the  solution     This  fact  is  generally  overlooked,  and  when 

inired   1.  M  I    has  been  ohtal I  al  the  commence 

ment  ol  the  deposition,  no  further  attention  is  paid  to  it. 
In  order  to  obviate  thi  |  for  continual  additions 

to  the   r  ol   Ihe  external  circuit,  the  authors  used 

i   expel  in,  i,t     i  ( lulohei  thermopile,     I  be  E  M.K. 

oi    tfa rrenl   produced    bj    this  can   be   increased    or 

diminished   at   will.     Details  of  40   experiments   bearing 

upon  the  deposition  oi  silvei  ft solationi  of  silver  nitrate 

are  givi  table*.    The  E.M.F   used  in  these  experi- 

ments ii  i    l   to  li  o.lts.     Varying  amouots  of 

tree  mil  ic  ai  id  and  of  all  ohol  were  added  to  the  electrolyte. 
Borne  "i  the  depositions  were  carried  oul  at  the  normal 

1    r    at    .'..'i    (  '.      As    .ii, 

these  experiments,  the  author-  found  that  silver  up  to 
'l  grins,  posited   in  compact  adherent 

form, so  |uantitative  determination,  from  nolutions 

of  the  nitrate  containing  from  i  to  8  c.c.  of  free  niti 

i  i    in  -p.   : .  i  i   and  ah  ohol,  using   an   KM  I'.  ..i 

h,  tWI  en     1        •      Uld      I      :-     '•■  I'  !  hi  Op    I  it  iii  .■    of    ll„. 

electrolyte  should  be  53      60  '  .     With  an  E.M  I 
.    below   ihe  limits  named,  unsatisfactory  results  will  be 

,,i.    Si\  determine! -  ol  Ihe  silver  in  mini  tilvei 

I  thi   authors  bj  the  i  Ii  etrolj  tic  i 
i. ml.  r  the  named    above.     The  result* 


perfectly  satisfactory,  and  agreed  closely  xvith  the  figures 
obtained  by  cheek  analyses  carried  out  by  purely  chemical 
methods. 

Prof.  Kuster,  in  conclusion,  adds  some  remarks  eoi 
ing   the   ionic  reactions  which  lead  to  the  formation  under 
certain  conditions  of  silver  peroxide  at  the  anode,  and  gives 
reasons  for  differing  with  Ihe  view-  of  Bevay  upon  this 
point. — I.  B.  C.  K. 

Argentiferous  Copper,  Votes  on   ttn    Electrolysis  if.     \V. 
Terrill.    Trans.  Lost.  Mining  and  Metallurgy,  April, 

Tiik  impurities  occurring  in  anode  copper  are  the  follow- 
ing: —Bismuth,  antimony,  arsenic,  iron,  nickel,  lead, 
and  gold.  Of  these,  bismuth,  iron,  and  silver  are  always 
present.  The  impurities  caused  by  the  above  eight  metals 
in  the  cathode  deposit  may  be  due  either  to  mechanical  or 
electrolytic  transference,  but  only  the  metals  bismuth. 
antimony,  arsenic,  ami  silver  are  capable  of  the  latter. 

I  ii  time  the  electrolyte  becomes  surcharged  with  impurities. 
and  purification  or  renewal,  becomes  a  necessity.  Many 
methods  have  been  proposed  to  effect  the  former.    <  nidation 

bj    in-    of    injected   air,  or   by  aid  of  chlorine,  is    often 

used,  but  as  this  leads  to  fbrmati f  peroxide  salts  of 

iron,  in  presence  of  which  silver  i-  readily  transferred  to 
the  cathoilc  by  the  actiou  of  the  current,  and  the  electrolyte 
loses  ii-  acidity,  these  method-  cannot  he  recommended. 
The  author  considers  that  renewal  of  the  electrolyte  is  the 
best  plan  to  adopt,  and  he  recommends  that  the  impure 
electrolyte  should  be  worked  up  to  yield  commercial 
copper  sulphate.      This  can  be   used  chiefly  in   making  up 

the  new    electrolyte;    the  surplus  which    i-    necessarily 

produced  must  be  sold. 

In  order  to  determine  when  the  Impurity  of  the  electro- 
lyte has   reached  a  point  dangerous  to  the  purit)  of  the 

cathode  deposit,  he  advises  the  daily  testing  of  a  sample 
taken  from    the  vats  with    a    drop  of  bromine    water.      The 

instantaneous   product) if   a   white  cloud    of   bismuth 

hydrate  signifies  that  this  point  has  been  reached  |  but 
warning  of  it-  approach  is  given  bj  the  slow  formation  of 
the  el  ludiness  in  -ample-  taken  48  hour-  earlier. 

—J.  II.  C.  K 

PATENTS. 
Metals,  Certain  Jmj,i<.  in  .4/>/<«ra/H-  for  the  Electro- 
Deposition  of '.  W.  Evans,  Walsall;  and  .1.  W.  Smith, 
A -ton.  Bug.  Pat.  10,882,  April  80,  1  fs ".» 7 . 
Tiik  apparatus  is  of  the  kind  in  which  the  anodes,  cathodes, 
electrolyte,  and  the  articles  to  be  plated  arc  contained  in  a 
revolving  water-tight  barrel.  The  anode  plalcs  arc  fixed 
round  the   inner   walls   of  the    barrel   by  perforated   boards, 

and  are  madi  with  their  end  strips  projecting  through  and 

turned  down  outside  and  against  the  barrel  end,  and  are 
connected  to  a  plate,  and  the  metal  bush   carrying  the  axle 

end  and  forming  the  positive  pole  of  the  apparatus.  The 
bosh  al  the  other  end  of  the  barrel  forms  the  negative  p 

and  is  connected  with  a  central  eathode  rod  carrying  metal 
discs  and  distance  blocks,  or,  in  lieu  of  this,  two  metal 
rings  fixed  inside  the  barrel  and  connected  with  the  bush 

by   in-ulated   wire-,  may    be  employed  OS  cathodes. 

— G.  II.  B. 

Zinc  Chloride,  Impts.  in  Me  Electrolysis  of  Wused* 
[Dehydration.]  F.  M.  Lyte,  London.  Eng.  Pat  11,190, 
Max  5,  1897. 
Tiik  improvement  consists  in  the  complete  dehydration  of 
the  fused  sioc  chloride  before  it  is  electrolysed  between  a 
tsarbon  anode  and  a  zinc  cathode  as  described  In  Eug.  I 'at. 
15,818, 1895  (this  Journal,  595,  1896  rhe  dehydration 
is  effected  bj  digesting  the  fused  zinc  chloride  in  the 
presence  of  metallic  zinc,  preferably  fused,  and  this  may  be 
carried  out  either  in  a  separate  vessel  or  in  the  electrolytic 
cell  described  in  Eng.  Pat.  7594,  1893  (this  Journal,  958, 
1894),  end  the  pro<  be  assisted  by  passing  a  current 

through  the  electrolytic  cell,  usiog  the  zinc  a-  anode  and 

the    carbon    a-    cathode.        When     the    bath    i-    completely 

dehydrated,  the  current  i-  reversed, — G.  II.  It. 

Aluminium  or  other  Metals,  Improved  Pro  esses  for 
CoeUing  with  Nichel  *>r  other  Metals.  t;.  Vveil, 
]•'..  Quintaine,  and  C.  Lepsch,  all  of  Paris.  Eng.  Pat 
18,691,  May  89,  1897. 
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The  almniniuni  surface  is  prepared  as  is  usual  with  metals 
which  are  to  be  electroplated,  and  are  then  made  the 
cathodes  in  an  electrolyte  of  nickel,  cobalt,  gold,  silver,  or 
copper,  containing  a  carbohydrate.  The  following  solutions 
are  recommended  for  the  several  metals: — (I.)  Double 
sulphate  of  nickel  (or  cobalt)  and  ammonia,  80  lb.  ; 
ammonium  sulphate.  25  lb. ;  lactose,  3  lb. ;  water,  GO  galls., 
the  bath  to  be  used  preferably  at  140°  F.  (2.)  Gold 
chloride,  sodium  bisulphite,  ammonia,  of  each  1  oz.  ; 
sodium  phosphate,  \  lb.;  pure  potassium  cyanide,  i  oz.  ; 
lactose,  6  oz. ;  and  water,  12  galls.,  to  be  used  cold  or 
warm.  (3.)  8ilver  nitrate  and  potassium  cyanide,  of  each 
li  lb. ;  ammonia,  2  lb. ;  lactose,  1  oz. ;  and  water,  12  galls., 
to  be  used  cold.  (4.)  Copper  sulphate,  3\ lb. ;  ammonium 
sulphate,  1  lb. ;  lactose,  4  oz. ;  and  water,  20  galls.,  to  be 
used  cold.  Maltose,  raffinose,  or  melezitose  maybe  sub- 
stituted for  lactose. — W.  G.  M. 

Aluminium  or   olh"r    Metals,    Coating  [Electrolytically~\, 
with  Silver    or  Other  Metals ;   Improved  Provesst 
(i.  Weil  and  A.  Levy,   Paris.     Eng.   Pat.  22,U61,  Oct.  6, 
1897. 

"  AxTBOOOH  specially  adapted  for  the  coating  of  aluminium 
[electrolytically  with  silver  or  copper],  the  processes  are 
applicable  to  the  coating  of  other  metals."  ..."  Baths 
comDosed  of  metallic  and  alkali  salts  to  which  has  been 
added  one  of  certain  definite  substances  belonging  to  the 
class  of  so-called  photographic  developers,  viz.,  hydro- 
quinone,  pyrocatechin,  or  pyrogallate  or  gallate  of  am- 
monia." .  .  .  .  "  For  coating  with  stiver  we  prepare  a  bath  of: 
Water,  12  galls.;  nitrate  of  silver,  1  .  lb. ;  cyanide  of  potas- 
sium, \k  lb. ;  and  liquid  ammonia,  2  Hi.  To  which  is  added 
crystallised  hydroquinone,  .">  oz.,  or  an  equal  quantity  of 
pyrocatechin.  This  bath  is  preferably  employed  cold."  .... 
"For  coating  with  copper:  Water,  40  galls  ;  crystallised 


chloride  of  copper,  10  lb. ;  liquid  ammonia,  12  lb.;  and 
cyanide  of  potassium,  11  lb.  To  which  is  added  pyro- 
gallate  of  ammonia,  1^  lb. ;  or  this  may  be  replaced  by  an 
equal  amount  of  gallate  of  ammonia.  This  bath  may  be 
used  hot  or  cold ;  preferably  a  temperature  of  100°  F.  is 
employed.  The  best  results  are  obtained  with  alkaline 
baths  .  .  .  but  may  be  rendered  neutral  or  acid  by  means 
of  organic  acids — gallic,  tartaric,"  ,tc.  The  claims  are  : 
"  (1)  In  the  electro-deposition  of  metals,  the  employment 
in  an  electrolytic  bath  of  hydroquinone  or  of  pyrocatechin  ; 
and,  (2)  in  the  electro-deposition  of  silver  or  copper  on 
aluminium  or  other  metals  the  employment  of  baths  com- 
posed substantially  of  the  ingredients  and  in  the  proportions 
specified." — J.  C.  1!. 

Metals,  Impts.  in  Appliances  used  in  Connection  with  the 

Electro-Deposition    of.       F.    (Ireenfield,    Birmingham, 

Eng.  Pat.  21,976,  Sept.  23,  1897. 
In-  this  apparatus  instead  of  the  ordinary  cathode  wires, 
suspending  staffs  are  employed  which  are  preferably 
enamelled  at  non-conducting  parts,  and  have  in  electrical 
contact  with  them  detachable  branches  or  work-holding 
brackets  ;  or  the  staff  may  be  formed  of  wood  or  other 
insulating  material,  and  be  provided  with  metallic  conducting 
strips  making  contact  with  the  detachable  brackets.  These 
brackets  or  carriers  are  given  various  forms  to  suit  the 
shape  of  the  articles  to  be  plated,  and  may  consist  of  bars, 
plates,  rods,  or  the  like,  either  with  or  without  plain  or 
screwed  holes,  gaps,  hooks,  notches,  or  of  pierced  or  open- 
work bottomed  trays. — G.  H.  R. 

XII.-FATS,  OILS,  AND  SOAP. 

Hydrocarbons,  Oils,  and    Fats;  Distillation    under   /fi:!ii 

Pressure  of.     Fr.  lloleg.     Chem.  Rev.  Fett-  u.  Harz-Ind. 
5,  [1],  9—12;   [2],  24— 27. 
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Tin:   general  scheme  of  the  apparatus   is   shown   in  the 
annexed  figures,  though  the  details  may  tx  iccording 

to  the  requirements  of  each  case.  For  moderate  charges 
and  pressures  a  ihnple,  strong)  cast-iron  still  with  thick 
rounded  bottom  will  suffice,  but  where  nigh  pres 
needed  and  direct  lire  dispensed  with,  the  (wrought-iron) 
still  should  be  jacketed  with  cast-iron;  or  the  Frederking 
-till-  (A,  Fig.  l),  tin-  cast-iron  waits  <>f  which  ei 
bollow  spiral,  may  be  employed. 

li  (Fig.  I)  is  an  ire-valve  through  which 

the  vapours  in    \   escape  to  a  preliminary  cooler  <',  where 
th<  iir  temperature  and  pn  ••  d  by  a  cold-water 

douche,  in.  Thence  the  partly  condensed  distillate  Hows 
into  the  actual  condenser  I>  (01  1  >  .  1 '  1  ; ■-.  -  am!  8,  the 
t«i>  first  being  specially  designed  For  heavy  hydrocarbons, 
&c  ,  and  the  last  lor  lighter  product-),  and  from  this,  tu'd  </, 
into  the  separating  vessel  E,  where  the  oil  and  water  are 
separated  on  the  Florentine  bottle  principle.  Provision  is 
i  the  Still  for  direct  (coil  e)  and  indirect  (coils  c  d 
and  v)  steam  heat. 

Pig.  8. 


I'i  ili   01    li,. 

The  still    <  to  about   two-thirds    ii-    capacity, 

and  heated   al    first    bj   indirect   steam  under  S     6  atmos, 
pressure,  the  steam  being  superheated  aftei  awh  e,     When 

also  "-  employed,  il   -I Id  he  first  raised  to 

the  temperature  of  the  still,  and  should  preferably  he  taken 
from  the  same  feed  pipe  as  the  superheated  indirccl 
The  operation  wdl  then    progress  rapidly,  and  free   from 
danger  of  explof 

led  in  this  npparatua,  with   direct  superheated  steam 
(4 — 18  I  mle   coal  uu  eld  "  Hi— 14 

it.  of  Inn/. me  and  toluene,  notifiable  below 

when   distilled    under   8—  I  atmos.    pn  --in.  . 
gives,  on   refining,   a  light,  fluid,  i                    ami  almost 
odourless  tar-oil  suitable  foi    indoor   work  (cnrbolincum) ; 
in  also  be  recovered  par.       \  superior 
<>f   anthracene  oil  is  also  id. tamed    fr the  cor- 
ding crude    oil,  treated   under  a  pressure  of   1 — 2 
atmos,     Vnthrncene,  ehrysene,  and  pyrene  maj  likewise  he 


recovered,  and,  by  the  use  of  a  pressure  of  10  — 18  atmos., 
a  burning  oil  containing  6  — 8  per  cent,  of  benzene  is  pre- 
pared. The  residues, some  hard  and  some  soft,  are  suitable 
for  working  np  into  black   varnish  for  ironwork,  pitch  for 

-hips,  ,\r. 

The  process  also  gives  good  results  when  employed  for 
crude  turpentine,  oil  of  turpentine,  and  resiu  oils  ami  spirit, 
an  increased  yield  of  a— 7  per  cent,  of  normal  turpentine 
oil    (-p.  f.'r.  0"860— 0'862)  being  obtained,  either  by  direct 

Fig.  3. 


^f^fr^ 


l'l.W     HI       I' 

steam  or  by  Indirect  steam  at  2 In  recti 

turpentine,  sundry   essences  are  obtained  | easing  odours 

resembling   various   fruit  ether-,  and  these   are  worthy  of 
investigation. 

Whereas    in    the    ordinary  rectification    of   crude 
spini.  only  50   per  cent,  of  spirit  suitable  for  working  np 

Into    Oil  ed,    tin     \  i.  Id    i-  increased    In 

BO  per  cent,  by  distillation   under   pressure   (•')— 4  anno-.). 

.  i,  nndei    I     ,;  atmos.  pressure,  up  to  20  |"  I 
ol  utalisable  rosin  -pint   can    be    recovered  from    "pale" 
(rosin  i  oil,  5  n>  6  per  eout.  from  bine  rosin  oil,  and  10  pa 
cent,  from  the  preen  oil  ;   the  qualit)  of  these  oils  being  at 

.  time  improved,  and  the  gn  en  oil  }  ielding, 
a  thick,  quick-drying  oil   suitable   t,,i   the  manufacture  of 
oarholineum. 

i  am   it-  made  with  wood-tar  oils  from  (fir)  cellulo-c 
works,  showed  that  by  distillation  under  a  pres 
atmos.,  from  26  to  32  percent,  of  refined  turpentini 
of  fair  quality  oan  bi  recover  d 

In    the    treatment    of    mineral   oils.    In    per    cent 

in  cau  1 in  crude  oil  by  i  3     i  atmos,  i 

distillation  undei   pressure  than  by  the  usual  methods,  Ik* 
thick    residuum  yielding   an  i  rlindei   oil,      The 

is    also    valuable    in    ilie    preparation    of  i 
lubrii  ind  vaseline  from  refined  mineral  oils, 

Under   the   sai conditions,  brown-coal-tar    oils    yield 

10      18  per  eeiit.  more  solar  Churning)  oil,  heavier  and  DOTS 
viscous  paraffin  oils  per  cent,  more  paraffin  than 

usual. — C.  8. 

Black    Beeswax,   Examination   of.     (S.    II.  Blits.     Nederl. 

Tijdsehr.    Pharm.   10,   85—43;    11 Centr.    I 

755, 
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Black  beeswax  is  found  in  the  Dutch  Indies.  It  is  soft 
and  sticky  at  the  ordinary  temperature,  and  is  soluble  in 
chloroform,  with  the  exception  of  a  dark-brown  pollen 
dust,  which  is  probably  the  cause  of  the  black  colour  of  the 
wax.  Its  melting  point  is  34  C.  (yellow  beeswax  melts 
at  62°—  62-5'  ("'.),  sp.  gr.  0-978  (yellow  beeswax  having 
thesp.gr.  0-959—0-967);  "  iodine  number,  69-06";  acid 
number,  34-3  ;  saponification  number,  78-05  ;  ether 
number,  4:(-2."i.  Eighty  per  cent,  of  the  wax  is  soluble  in 
petroleum  spirit,  and  remains  behind  after  evaporation  of 
the  solvent,  as  a  soft  sticky  mass,  having  the  acid  number 
35'4.  The  portion  insoluble  iu  petroleum  spirit  dissolves 
in  ether,  with  the  exception  of  a  residue,  amounting  to  3-8 
per  cent,  of  the  wax.  The  ether  residue  forms  a  hard, 
black  mass,  with  the  acid  number,  26-5. — A.  S. 

Soaps,  Estimation  of  Fat  and  Alkali  in,  and  Examination 
of  the  Fatty  Icids  Inj  Means  of  the  Refractometer. 
('.  Huggenberg.  Zeits.  f.  offentl.  Chem.  4,  J6"  ;  Chem. 
Ceutr.  1898,1,  [12],  756. 

See  under  Will.,  page  496. 

PATENTS. 

[Glycerin  Recovi  "/.]  Purification  <</'  Liquids,  Impts.  in 
the.  II.  McPha'il,  Wakefield.  Eng.  Pat.  13,429,  May 
31,  1897. 

THE  ObjfiCl  Of  this  patent  is  the  purification  of  soap-makers' 
spent  lyes,  treat  distillates  containing  glycerin.  &c.,  by  tbe 
removal  of  organic  matter  and  arsenic.  When  the  liquors 
are  alkaline,  they  arc  nearly  neutralised  by  the  addition  of 
sulphurous  acid,  or  the  lyes  are  mixed  with  some  of  the 
glycerin  distillates,  which  are  generally  acid,  owing  to  tbe 
presence  of  organic  acids  ;  then  a  solution  of  ferric  sulphate 
is  introduced  till  the  whole  is  faintly  acid,  and  the  pre- 
cipitated matter  is  removed  by  filtration.  If  preferred,  the 
iron  salt  may  be  used  before  tbe  Sulphurous  acid;  and  if 
the  solutions  contain  much  sodium  sulphate,  hydrochloric 
acid  and  ferric  chloride  may  be  employed  instead  of  the 
sulphate.  The  operations  are  repeated,  if  necessary,  until 
the  filtrates  are  rendered  sufficiently  pure;  w-hile  a  still 
further  purification  can  be  effected  by  making  the  acidified 
liquors  alkaline  again  with  sodium  bicarbonate. — F.  II.  I.. 

Antiseptic  Snaps  containing  Mercury  Albuminate    Impts. 

in  the  Manufacture  of.     R  Ehrhardt,  Augsburg,  Bavaria. 
Eng.  Pat.  2  107,  Jan.  29,  1898. 

AntiseI'TIc   mercurial   soaps   are   commonly  prepared  by 

mixing  with  the  soap  liquor,  mercuric  chloride  ;  and,  as  this 
salt  is  decomposed  by  the  alkali,  the  soap  so  prepared 
contains  the  mercury  in  an  insoluble  and  not  sufficiently 
effective  state.  The  inventor,  therefore,  proposes  to  use 
mercury  casein,  which  he  obtains  by  boiling  free  casein 
suspended  in  alcohol  with  one-fifth  of  its  weight  of  mercuric 
chloride,  or  any  other  mercury  albuminate  soluble  in 
alkali. 

In  making  the  soap  (by  the  cidd  saponification  process), 
the  mercury  albuminate  is  first  dissolved  in  the  caustic 
alkali  solution,  which  is  then  incorporated  with  the  oil  or 
fat  and  stirred  until  saponification  is  complete. — L.  A. 


XIII.-PIGMENTS,  PAINTS ;  EESINS. 
VAENISHES ;  INDIA-RUBBEE,  Etc. 

(£.)— RESINS,  VARNISHES. 

Copal-  Resinati  s  as  Uriels  far  Linseed  Oil.     M.  Kottler. 
Dingler's  Polyt.  J.  189S,  307,  [3],  70. 

In  order  to  lest  the  value  of  the  lead,  manganese,  and  zinc 
salts  of  the  organic  acids  contained  in  copal  (to  which  refer- 
ence has  already  been  made  :  this  Journal,  1898,  163),  as 
driers  for  linseed  oil,  specimens  of  white  and  red  Angola 
and  yellow  Beuguela  copal  were  dissolved  in  alkali,  mixed 
with  a  solution  of  tbe  desired  metal,  the  precipitates  washed 
thoroughly,  dried  at  30  or  40  C.  (the  manganese  precipi- 
tates iu  partial  absence  of  air,  to  prevent  them  darkening  in 
colour)— and  finely  powdered.     For  the  sake  of  comparison, 


similar  resinates  were  prepared  from  colophony,  and  exa- 
mined with  (be  former.  The  linseed  oil  was  heated  to  150°C, 
and  2  per  cent,  of  the  drier  added  by  degrees  ;  but,  as  solu- 
tion was  not  complete  in  the  case  of  the  copal-resin 
that  temperature,  the  oil  was  afterwards  raised  to  165  or 
1803  C.,  and  maintained  thereat  for  a  longer  time.  Further 
tests  were  also  made  by  dissolving  the  colophony-rosinates 
in  rectified  turpentine  at  100°  C.,  the  copal  compounds  in  the 
same  solvent  at  about  120°,  and  then  mixing  the  resulting 
solutions  with  linseed  oil  at  about  80°  to  90°. 

Colophony-Resinates. — The  manganese  salt  gave  a  clear 
and  pale  reddish-brown  varnish,  yielding  on  wood  a  brilliant 
and  transparent  film.  At  the  beginning  of  October  it  dried 
hard  on  wood  in 28  hours  and  on  glass  in  30  hours  ;  in  a  warm 
room  (l^  to  20"  C),  in  20 and  24  hours  respectively.  The 
lead  salt  produced  a  brownish-yellow  varnish  drying  super- 
ficially in  30  hours,  hard  in  40  hours  ;  in  the  warm,  on  wood 
in  24  hours,  on  glass  in  30  hours.  The  zinc  varnish  dried 
hard  in  the  warm,  on  wood  in  28  hours,  on  glass  in  32  hours. 
After  a  previous  solution  iu  turpentine,  the  behaviour  of  the 
manganese  salt  was  the  same  as  before ;  the  lead  resinate 
dried  rather  more  quickly  ;  the  zinc  salt  was  useless. 

Copal-Resinates. — The  manganese  salt  of  white  Angola 
copal  was  not  completely  soluble  at  165°  C.j  even  at  180° 
some  insoluble  matter  remained.  The  varnish  was  yellow, 
and,  after  standing  a  short  time,  was  bright  and  clear.  It 
lmvc  a  very  brilliant,  transparent,  and  strong  film  :  drying  in 
the  warm,  on  .vood  in  18  hour-',  becoming  hard  in  22  hours, 
hardening  on  glass  in  24  hours.  The  lead  salt  was  totally 
soluble  at  16.">  (_'.,  and  the  varnish  resembled  the  preceding 
one,  but  the  film  was  even  more  brilliant.  Its  speed  of 
drying,  however,  was  lower.  The  lead  and  manganese  salts 
of  the  other  (-opals  all  behaved  in  an  analogous  manner,  as  did 
also  all  the  copal-resinates  when  they  had  first  been  dissoli  ed 
in  turpentine.  The  latter  method  of  procedure  is  neverthe- 
less tedious  and  wasteful  (for  solution  is  not  complete)  ; 
and  there  seems  nothing  to  be  gained  by  resortiug  to  it ; 
although  probably  the  use  of  old  o/onised  turpentine  might 
give  better  results. 

Experiments  were  tried  with  hot  and  cold  pressed  linseed 
oil ;  the  latter  yielded  paler  varnishes,  but  the  drying  was 
not  affected.  Altering  the  proportion  of  drier  from  3  to  1-5 
per  cent,  made  no  appreciable  difference  in  the  speeds. 
Mixtures  of  equal  parts  of  linseed  and  hemp  oil  produced 
exceptionally  brilliant  films,  but  they  dried  much  more 
slowly.  After  the  copal-resinate  varnishes  had  been  kept 
for  about  four  weeks  they  dried  more  rapidly. 

Speaking  generally,  the  lead  and  manganese  salts  of  these 
copal  acids  may  be  said  to  form  very  efficient  driers  for  lin- 
seed oil.  They  are  readily  soluble,  and  the  varnishes  are 
therefore  easy  to  prepare.  The  films  are  all  peculiarly 
brilliant,  transparent,  and  permanent;  and  the  copal-resin- 
ates should  accordingly  find  a  large  sphere  of  usefulness  in 
the  arts.  The  annexed  table  also  shows  that  resinate  var- 
nishes appear  to  dry  more  quickly  than  such  as  are  manu- 
factured iu  other  ways. 


Drying  of  Oil  -  1  'am 

islti  s. 

TimeoiDrying  (Hours). 

Super- 
ficially. 

Hard 
through. 

Manganese  borate  varnish  (on  wood) 

<  l/.onised  linseed  oil  (on  wood) 

Lead  oxide  varnish  (on  wood) 

Double-boiled    manganese    varnish 

glass). 
Colourless  photographers'  copal  varnish 

{on  glass). 


(Oil 


ts 

i>; 
72 


— F.  II.  L. 
PATENTS. 
Waterproof  Coating  and   Omnia,  tiling   Paper  and  other 

Sulfates,  A    Composition  for.     II.  Hittner  and   C.  Ville- 
dieu,  Paris.     Eng.  Pat.  7975,  March  27,  1897. 
This  is  composed  of   nitrocellulose,  3  to  5  parts;  acetone, 
or  other  solvent,  100  parts ;  toluene,  20  parts  ;  mononitro- 
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naphthalene,  5  to  10  parts  ;  and  rosin  or  cantor  oil,  5  parts. 
The  prodncl  maj  be  coloured  with  any  dye  soluble  in  alco- 
hol, rendered  opaque  with  any  whin-  bate,  and  made  non- 
inflammable  by  the  addition  of  1"  fain   Mutable 

metallic  chloride  (tin  or  magnesium,  Sec).  It  is  capable  of 
being  printed  on  by  lithographic  or  chromo-lithographie 
processes.—  6*.  II   L. 

Linoleum  or    Lmoleum-lihi    <  tions,   Tmpts.   in.     I.. 

ie,  Hamm,  Westphalia.     Bog.  Pat  12,054,  May  15, 
1897 
The  oil  of  elseococca  vernicia  (aleuritea  cordata)  is  heated  to 
I   .  an  equal  wi  ighl  of  ground  cork   stirred  in,  the  mix- 
ture raised  to  250  for  two  houn  -  red,  some  resin, 
collodion,                    .il  added.     The  product  becomes   so 
lie  and  doughy  thai  it  can  1"  shaped  or  moulded  in  any 
manner,  or  it   ma]    be  spread  on  canvas  in  the  ordinary 
fashion.     The  process  is  claimed   ;•-  quicker  and   cheaper 
than  when  Unseed  oil  is  employed  for  linoleum  manufacture. 

I.  II.  L, 
(    |     INDIA-RUBBER,  &i  . 

Gutta-Percka,      E.    K.    A.   Obach.      "Cantor    Lectun 
J.  Soc.   iJts,  1897  and  1898,  46,  97,  1 17,  137,  and  160. 

'I'm.  crude  gutta-percha  found  on  the  market  at  the  pn 
time  is  derived  from  a  large  Dumber  of  different  trees,  which 
yield  products  ofyery  unequal  value,  and  some  of  which  are 
-•in  imperfectly  known  I  i  botanists.    The  n  percha 

tree,  the  Taban  merah  of  the  Malays,  called  by  Hooker 
Ttonandra  gutta  (erroneously,  /■  percha"),  is  huh  generally 
spoken  of  in  England  as  the  Uichopsis  gutta ;  whileabroad 
it  i-  referred  to  as  the   Palagnittm  gutta,  Burck.     Two  of 

the re  important  sources  of  slightly  inferior  material  are 

the  Taban  intra  ol  Perak,  Dichopsis  oblongifolia,  or  Palaq. 
obUmgifiAium,  Burck;  and  the  Sundek  of  Perak,  or  Soendi 
of  Sumatra,  Payena  seerii,  Benth.  et  Hook.,  or  Kerato- 
phonu  In  in,  II. --kail.  The  taban  merah  usually  grows  to 
■  height  of  60  or  80  ft.,  with  n  diameter  of  2  or  3  ft.  reach- 
ing maturitj  in  30  years,  The  yield  of  coagulated  latex,  as 
obtained  by  the  ordinary  native  process  of  felling  and 
ringing  the  bark,  has  been  variously  Btated  al  from  13  11>.  to 
onlj  U  ■>/.  i"  i  Irce  Taking  Wray's  figures  of  -[  to  2J  lb. 
at  St.  So.  per  ll>..  the  monetary  value  of  each  tree  is  about 
id.    The  lal  Ichouc  trees  and  balata  is  thinner, 

and  these   materials  are  then  procured   by 

tapping;  but  in  the  case  of  gutta-percha,  if  the  tree  bi 
felled,  the  yield  is  smaller,  although  the  .  nlates 

more  quickly.  Theleavesol  the  D. gutta  are  characterised 
by  a  projection  oi  beak  at  thi  end,  a  prominent  reddish  brown 
tinge,  and  n  silkj  lustre.  They  have  it  least  22  lateral 
\ ■•] i:-  on  each  side,  brand  drib  at  an  angle 

of  70"  or  80  .  The  leaves  of  the  inferioi  l>.  polyantha  and 
D.  pustulata  have  only  12  or  15  veins  on  either  side,  and 
the  angle  « ith  the  midrib  is  less  than  70  If  a  Ic  il  or  leaf- 
stalk "i  the  genuine  tree  be  torn  asunder,  a  number  of  fine 
white  threads  stretch  across  the  gap,  n  large  stem  requiring 
consideral  ik  them,      i  m   inferior 

trees  j  M  very  few,  if  any,  such  threads  i  and,  accordingly, 
but  little  gutta-porcba  is  found  in  them,  A  ir..  lo  years 
old   produces  about   15   lb,    of  dry  l    thi    crop 

increases  l  lb,  for  every  two  years  it  i  If  « 

tree  wore  plucked  annual!]  from  its  tenth  yi  iturity 

at  80,  it  would  give,  theorel  lib.  of  leaves;  ai 

they  contain  9  "i    10  per  cent  of  gutta  percha,  this  . 
corn  10  lb. :  at  least  20  times  as  much  ns  the 

tity  obtained  bj  felling  and  bleeding id  nil  specimen  in 

the  ordin  try    « aj ,     Reg  titled    is    ran    ■  ■  the 

manufacture  of  a  definite  weight  of  pure  gutta,  leavi 

15  tino- re  bulk]  than  tin-  ran  gutta-percha. 

Crud  ns   much   « rj    fibn  .   bark, 

■and,  and  colouring  matter  (phlobaphenes),  which  maj  be 
olasi  i   as  "dirt,"  and  water,     Aftei  mechanical 

cleaning,  the  "  gutts  percha  propi  r  "  i  onsists  essentially  of 
pitta  and  two  or  three  resins,  alb  uii  .  Bua\  ile,  and  guttane  ; 
although  a  certain  amount  ol  dirl 

tion  depending  chiefly  on  the  aalun  ol  the  mat.  rials,  owing 
to  the  la.t  thai  some  km. I-  pan  with  their  impurities  much 
more  readily  than  others,     t  >f  the  formula  given  by  Mont 
pellier  (this  Journal,  1891  Oesterle  (1898,  848) 

!■  i  albane,  the  more  recent  figures,  t  '...il,  1 1,  appear  to  be 


correct ;  fluavile  is  represented  by  C^H^O,,  which  lies 
between    the    results    found    by   the   previous   observi 

ding  to  Oesterle,  guttane  contains  86*4  per  cent 
of  C  and  12*0  per  cent,  of  E ;  but  both  fluavile  and 
guttane  vary  in  different  sorts  of  gutta-percha.  As  pure 
gutta  becomes  plastic  in  hot  water,  it  is  evidently  ■ 
mixture  (alloy)  of  several  hydrocarbons,  differing  probably 
only  in  their  molecular  constitution.  It  is  the  ingredient  to 
which  gutta-percha  owes  it-  peculiar  properties ;  and  the 
material  must  therefore  he  valued  mainly  according  to  the 
ratio  existing  between  the  gutta  and  the  resins.  In  Table  I. 
are  recorded  the  extreme  variations  in  the  composition  of 
raw  and  cleaned  gutta-percha  and  soondie;  column  8  shows 
the  percentage  of  gutta-percha  propel  commonly  found: 
column  'j  the  amount  of  gutta  divided  by  that  of  the  resins. 
Referring  for  a  moment  to  Table  II.  (which,  however, 
exhibits  only  the  composition  of  cleaned  samples),  the  same 

ratio,  =,  is  given  in  column  7;  hut  Bince  the  author  finds 

this  factot  somewhat  too  sensitive  for  industrial  work,  he 
has  devised  the  exprest  tality),  which  is  the  per- 

centage of  resin  divide, I  by  10,  letters  o,  b,  and  c,  corre- 
iding  to  j.  \,  an.l  I  respectively.  If  a  sample  is 
described  a.  of  8a  quality,  it  means  that  lo  lb.  of  gutta- 
percha proper  arc  made  up  approximately  of  6,  lb.  of  gutta 
and  81  lb.  ol  resins.  It  is,  however,  necessary  to  remember 
that  the  resins  vary  in  composition,  and  also  that  gutta 
itself  is  by  no  means  uniform  in  its  physical  and  mechanical 
ictenstics,  more  especially  in  its  durability ;  so  that  it 
is  indispensable  to  make  n  careful  examination  of  the  latter, 
as  well  as  a  men  analysis  of  the  whole  sample.  Neverthe- 
less, materials  in  whioh  the  per.  resin  reaches 
exceeds  that  of  gutta  are  alwa;  cidedlj  inferior 
ptiou. 
Analysis  oj  Raw  or  Clean  Gutta  Percha. — The  sample. 
preferably  in  thin  sheet,  is  cut  into  small  pieces  and  divided 
into  two  portions.  In  one,  the  water  is  determined  by  heating 
it  in  a  current  of  rarefied  air  or  hydrogen  and  absorbing  the 
moisture  in  a  sulphuric  a.  id  tube.  The  second  is 
with  cold  ether  to  dissolve  the  resins,  the  solution  is  dis- 
tilled, and  the  solid  matter  dried  and  weighed.      The  residue 

of  gutta  and  dirt  unattacked  bj  the  etht  r,  i-  di  ied  in  vacuo 
to  check  the  other  result  and  then  treated  with  carbon  bisul- 
phide or  chloroform  to  recover  the  gutta.  The  liquid  is 
submitted  to  the  action  of  a  centr  list  in 

the  removal  ..I  the  dirt,  or  else  it  is  mixed  with  alcohol  if 
C8   has  been  employed  as  ll  ;   or  »at.r  in  the  i 

of  chloroform,  for  the  same  purpose;  and,  aftei  separation, 
the  gutta  solution  is  evaporated,  dried  in  vacuo,  and 
weighed.  The  process  is  not  strictly  accurate,  because  (1) 
the   gutta   still  ind  colouring  matter, 

(•_')  in  .rule  samples   a   little  resinous  matter  is  extracted 

...1. 1. 1  and  bark  present,  and  (3)  the  resin  is  n 
completely  remove  I  from  the  raw  than  from  the  i 
material,  owing  •  iter  porosity  of  the  former;  still 

the  results  are  close  enough  for  practical  purp  ises,  and  it  i- 
more  convenient  than  the  older  method  of  precipitating  the 
gutta  by  m  some  instano 

to  estimate  approximately  the  percent 
gutta-percha,       This  may  be  effected  by  noting  the  iuoi 
in  specific  gravity  of  a  solvi  ised  by  the  di 

lotion  of  the  resins.     A  bu  sists  of  two 

test   lubes  on   a  stand  coi  ther   by   an   inverted 

U-tube  passing  to  the  bottom  ol  eacli  through  caoutchouc 
corks.     A  i  i-  put  into  the 

first  tube,  a  measured  volume  of  ether  into  the  second, 
which  also  contains  a  hydrometer  and  n  thermometer ;  the 
rent  is  driven  over  to  the  former  by  air  pressure, 
allowed  to  act  for  a  certain  time,  then  drawn  1  ack  again. 
and  the  specific  gravity  road  off.  The  whole  apparatus  i- 
enolo  insure  uniformity  ol  temperature;  and 

ial   precautions  are   taken   to  guard   against 
oration.      By  the  aid  of  tables,  the   increase  in  dc 
i-  converted  directly  into  percentage  of  resin. 

I  gutta-percha   of   the   present   day    maj    be 

classified  into  four  groups,  which  can  In-  further  subdivided 
into  lg  typical  i  .  [roup  I.*  comprises  the  best  kind-. 

•    The-.'  are  the    llli  III  I  sTS  IismI   III    til.  1 1.1  r.  i|  II  III  ll»  Ol 

•  lure  throughout  this  nlrelmrt. 
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probably  all  derived  from  some  species  of  Palaquium.  Its 
chief  brands  are  (1)  Pahang,  from  the  Malay  peninsula  (or 
elsewhere);  (2)  Bulongan  red,  from  Horueo  ;  (3)  Banjer 
red,  also  from  Borneo.  Group  II.  contains  three  kinds  of 
gutta-percha  of  the  second  order,  probably  obtained  from 
some  species  of  Payena  :  (4 )  Bagan  goolie  and  (gutta) 
soondie  ;  (5)  goolie  red  soondie,  both  from  Borneo  ;  (6) 
Serapong  goolie  soondie,  from  Sumatra.  Group  III.,  com- 
prising the  "  white  guttas,"  is  produced  from  unknown 
trees:  (7)  Bulongan  white;  (8)  Mixed  white;  (9)  Banjer 
white,  all  from  Borneo.  Group  IV.  consists  of  "  mixed  " 
or  "reboiled"  ma'erials  :  (iO)  Sarawak  mixed,  from 
Borneo,  a  useful  second-class  guttapercha;  (11)  Padang 
reboiled,  from  Sumatra;  and  (12)  Banca  reboiled,  both  of 
which  are  distinctly  inferior.  In  its  crude  state,  genuine 
gutta-percha  is  not  distinguished  by  any  specially  large 
proportion  of  gutta;  indeed,  some  members  of  the  other 
groups  contain  more,  but  it  is  sharply  separated  from  the 

inferior  materials  by  the  size  of  the    J  ratio,  or  the  small- 

ness  of  its  Q.*  The  cleanest  raw  material  is  (6),  which 
contains  3"3  per  cent,  of  dirt  and  about  25  per  cent,  of 
water;  (9)  is  one  of  the  least  favourable,  containing  33 -:i 
percent,  of  water  and  about  IS  per  cent  of  dirt,  or  nearly 
50  per  cent  of  wa6te  in  all. 

Mechanical  Clammy  Process. — The  blocks  of  crude 
gutta-percha  are  first  cut  into  slices  by  being  driven  me- 
chanically against  a  revolving  disc  fitted  with  fluted  and 
serrated  knives.  The  slices  are  then  washed  in  a  cylindrical 
iron  vessel  provided  with  one  or  two  projecting  ribs  on  its 
ioside,  and  containing  a  star-shaped  roller.  The  cylinder 
has  a  number  of  small  holes  in  its  lower  part  to  allow  the 
dirt  to  pass  through  ;  and  it  is  completely  immersed  in  a 
case  filled  with  water  heated  by  direct  steam.  The  gutta- 
percha is  next  squeezed  by  hydraulic  power  (14  to  18  cwt. 
per  square  inch)  through  fine  gauze,  then  "  masticated  "  hot 
in  an  apparatus  much  resembling  the  washer;  mixed,  if 
necessary  to  blend  different  qualities,  in  a  "  Universal 
mixer,"  and  finally  rolled  into  sheets  of  convenient  thick- 
ness (J  to  J  inch).  The  amount  of  gutta-percha  recovered 
on  the  large  scale  is  generally  about  91  per  cent,  of  that 
found  by  analysis,  the  net  loss  (not  including  dirt  and 
water)  being  about  6  per  cent,  of  the  original  raw  material. 

G  » 

The  ratio  -  is,  on  the   whole,  improved  by  cleaning,  this 

being  accounted  for  by  the  errors  of  analysis  mentioned 
above.  The  percentage  of  waste  has  to  some  extent  in- 
creased with  the  quantity  of  raw  guttapercha  imported  into 
the  United  Kingdom  ;  roughly  speaking,  it  is  twice  as  great 
as  it  was  20  years  ago.  Accidents  sometimes  happeu  to 
the  chopping  machine,  owing  to  the  presence  of  stones,  &c. 
concealed  in  the  body  of  the  material.  Experiments  with 
the  Rbntgen  rays  have  shown  that  gutta-percha  is  exceed- 
inglv  transparent,  so  that  heavy  foreign  substances  can 
easily  be  detected  by  their  help. 

27ie  chemical  mashing  process  was  devised  by  Hancock 
in  is  16,  and  consists  in  cutting  up  the  raw  gutta-percha  and 
treating  it  with  caustic  alkali  or  chloride  of  lime.  It 
removes  any  unpleasant  odour  and  greatly  reduces  the 
quantity  of  dirt ;  but,  unless  care  be  exercised  in  the  subse- 
quent washing,  the  action  of  any  chemical  is  very  liable  to 
he  injurious,  causing  the  gutta-percha  to  perish  after  a  com- 
paratively short  time.  Instead  of  separating  the  impurities 
in  raw  gutta-percha  by  washing  it  with  water  or  an  alka- 
line solution,  this  may  be  done  by  dissolving  it  in  a 
suitable  liquid,  filtering  the  solution  and  evaporating  the 
solvent.  It  should  seem,  however,  that  most  products 
obtained  by  the  evaporation  or  a  solution  are  unstable, 
probably  because  the  molecular  structure  of  the  gutta  is 
thereby  affected.  Nevertheless,  it  is  perfectly  safe  to  pre- 
cipitate a  solution  of  gutta-percha  (see  below)  ;  and  this 
modification  has  the  additional  advantage  of  yielding 
practically  pure  gutta  in  place  of  the  mixture  of  gutta 
and  resins  commonly  known  as  gutta-percha. 

*  The  numerous  analyses  of  raw  trutta-percba  quoted  in  the 
original  are  not  reproduced  in  thi>  abstract,  except  as  in  Table  I. ; 
but  the  above  fact  is  evident  from  the  figures  £iven  for  the  cleaned 
specimens  in  Table  II.,  each  of  which  is  the  mean  eft)  large  number 
of  determinations. 


The  chemical  hardening  process  is  the  name  given  to  a 
method  of  improving  the  quality  of  gutta-percha  by  re- 
moving the  resins  by  means  of  petroleum  spirit  (sp.  gr. 
0-65  to  0-67).  It  was  introduced  by  Obach  about  16 
years  ago.  The  crude  material  is  sliced,  dried  by  warm 
air  in  a  revolving  drum,  sifted  into  two  degrees  of  fineness, 
placed  in  alternate  layers  of  fine  and  coarse  stuff  in  three 
tanks  worked  in  series,  and  systematically  extracted  with 
light  petroleum  till  all  soluble  matter  is  withdrawn.  The 
gutta  is  then  masticated  in  presence  of  steam  in  a  vessel 
which  also  serves  as  a  still  to  recover  the  solvent ;  and  it  is 
finally  washed  in  the  usual  way  with  water,  or,  if  necessary, 
with  an  alkaline  liquor.  The  resins  are  freed  from  petro- 
leum in  another  still,  and  run  into  barrels  for  sale  or  use. 

Extraction  from  Leaves. — These  processes  are  of  three 
kinds,  according  as  the  gutta  is  recovered  from  its  solution 
by  evaporation,  precipitation,  or  cooling.  To  the  first  belong 
Rigole's  method  with  carbon  bisulphide  (this  Journal, 
1892,  829),  and  Serullas'  first  process  with  hot  toluene 
I  Eng.  Pat.  11,160,  1892  :  this  Journal,  1893,  700).  In  the 
second  class  are  found  Serullas'  improved  process  of  solution 
in  toluene,  followed  by  precipitation  with  acetone  (Eng.  Pat. 
654,  1896;  this  Journal,  18J7,  52), and  llainsay's  suggestion 
for  using  rosin  oil  as  the  solvent,  followed  by  acetone  as 
before  (Eng.  Pat.  17,936,  1897;  this  Journal,  1897,  816). 
The  third  class  comprises  Obach's  process  of  dissolving  the 
gutta  in  hot  petroleum  spirit,  precipitating  it  by  cooling  the 
whole  below  60°  F.  (Eng.  Pat.  19,046,  1396  ;  this  Journal, 
1SU7,  816).  This  method  therefore  requires  only  one 
liquid,  and  so  avoids  the  necessity  for  any  subsequent 
separation  of  the  reagents. 

Each  of  these  processes  for  purifying  raw  gutta-percha 
seems  to  possess  certain  advantages.  The  older  methods  are 
wasteful  and  extravagant,  inasmuch  as  they  involve  the 
destruction  of  the  trees.  The  raw  material  also  is  liable  to 
adulteration  with  worthless  or  detrimental  substances. 
Nevertheless,  when  gutta-percha  is  obtainel  in  a  conscien- 
tious manner  from  the  proper  trees  it  is  peculiarly  durable, 
and,  moreover,  it  can  be  cleaned  mechanically.  At  first 
sight  it  would  appear  that  the  chemical  hardening  process 
should  be  specially  suitable  for  the  treatmeut  of  the  inferior 
kinds  of  crude  gutta-percha,  because  as  a  rule  they  contain 
larger  proportions  of  resins ;  however,  the  gutta  itself  is  of 
lower  quality  as  well,  so  that  in  spite  of  the  small  percentage 
of  resin  in  the  hardened  products,  they  cannot  be  considered 
fully  equal  to  the  best  varieties  of  gutta-percha  obtained 
directly  from  the  trees.  Extraction  from  detachable  parts 
of  the  plant  is  far  more  economical ;  and,  as  already  pointed 
out,  the  leaves  are  easy  to  identify.  But  all  the  processes 
hitherto  devised  for  this  purpose  have  been  of  a  chemical 
nature,  and  this  the  author  holds  to  be  disadvantageous, 
since  the  durability  of  the  gutta-percha  when  exposed  to 
light  and  air  is  imperilled  by  chemical  treatment. 

The  physical  mid  mechanical  properties  oi  cleaned  gutta- 
percha are  mostly  shown  in  Table  II.  The  specific,  gravity 
of  the  material  obtained  from  leaves  by  the  author's  process 
is  0*9625,  the  lightest  of  all.  Para-caoutchouc  has  a  specific 
gravity  of  0  ■  9275.  To  test  the  absorption  of  water,  strips 
weighing  about  10  grins,  with  an  area  of  1  sq.  dm.  were 
immersed  for  18  weeks.  The  members  of  each  group 
behave  very  similarly  ;  I.  absorbs  about  1  per  cent. ;  II., 
0-7  per  cent.  ;  III.,  0'45  per  cent.;  IV.,  guttapercha  from 
leaves,  and  balata.  all  about  0-6  per  cent.—  the  "  white  " 
sorts  thus  being  least  absorbent.  But  if  the  specimens  are 
reduced  to  pure  gutta.  on  the  assumption  that  it  is  the 
hydrocarbon  which  chiefly  takes  up  the  water,  the  best 
kinds  of  material  are  the  most  pervious,  gutta-percha  from 
leaves  the  least.  Pure  Para-caoutchouc  is  far  more  porous  : 
it  absorbs  over  1   per  cent,  in  one  week.     The  softening 

Gr 

temperature  of  gutta-percha  rises  with  the  -^  ratio.  It  is 
conveniently  determined  by  holding  strips  of  the  material 
under  spring  tension  in  a  jacketed  water-bath  in  contact 
with  an  electric  hell  and  indicator,  so  arranged  that  when 
the  spring  stretches  the  samples,  the  bell  rings.  As  recorded 
iu  Table  II.,  column  10,  however,  the  softening  point  re- 
presents the  temperature  at  which  a  2-mm.  plate  of  gutta- 
percha heated  in  a  shallow  water-bath  is  permanently 
indented  by  the  pressure  of  a  vertical  stud  3  mm.  in  diameter, 
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;    ;it    the  centre  of  :i    long  lever    pivoted  at  I 

ami  weighted  with  1  lb.  at  the  other.  The  "  tinu  harden- 
ing "  (coL  1^)  i-  the  time  t:ikin  by  a  sampl  iting 
to  the  "  pliable  "  temperature,  to  become  sufficiently 
to  resist  the  said  stud  while  it  i-  kept  in  "  ■  I  ■ 
Pliability  (col.  It)  U  estimated  by  heating  a  strip  70x25 
mm.  in  a  water-bath  while  it  is  subjected  ttfthe  pull  of  a 
half-oz.  weight  attached  to  its  upper  end  by  means  of  a 
cord  and  pulley.  When  gutta-percha  is  si  ild.it 
gives  waj  easily  :it  tir~t .  bnl  afterwards  becomes  much 
naths  shown  in  the  table  refer  in 
■i.il  area   of  the  -(rip;   if  they  are 

the  final  area,  the  figures  become  12,1 lb. 

per  sq.  in   and  upwards. 

77i.  electrical  properties  are   shown  partly  in  Tabli   II.. 

and  partly,  together  with  those  of  several   rival   substances, 

in  Table  ill     I  nlike  the  physical  and  mechanical  properties, 

they  are  verj  little  affected  by  the  extraction  of  the  resin. 

icity,  which,  of  course,  i-  desirable,  is 

1  «nli  ofnei  g I  qualities ;  bul  this  if 

always  the  case  with  a  high  insulation.    The  figures  in  ools. 
:i   and  6  of    rable    III.  refer    to    a  cylindrical   layer  or 

tube  the  outside  i  D)  of  which,  is  10  ti s  its  inside 

jiain.  o  that  log.  "  -  I,  which  is  a  convenient  way 

of  expressing  the  relationship  for  the  cable  manufacturer. 
As  the  material  contains  more  water,  it-   insulating   power 

Call-   nistafcably  ;  the  inductive  capacity  also  rises  in  a 

i/ei  v  marked  manner,  eepecialy  in  brands  9,  7,  1,  and  4.      \- 

all  ,'xampl,   :   brand  I,    containing    Ti    per   cent,    of 

gave  an  insulation  of  6,178  megohms  and  an  induction  of 
0*0523  microfarad  per  cube  knot ;  when   the  moistum 
to  6 ■  3  per  cent.,  the  figures  became    5,480  and  0'0676  re- 
spectively.      No.  7  showed   .'.r.'.iln   megohms   and   0*0575 
microfarad  at  -     >f  water  ;  39,030  and  0*01  09 

at  1  L*2  per  cent.     The  dieletric  strength  of  a  layer  of  L-utta- 


percha  0*127  inch  thick  is  40,000  v.. Its:  0*109  inch, 26, 

The    various    properties   of   hardened   gutta-percha    are 

shown  in  Table  IV.  It  is  chiefly  used  (300  tons  per 
annum)  for  the  manufacture  of  gulf  balls,  which  are 
required  not  to  become  brittle  at  low  atmospheric  tem- 
peratures, and  also  to  float  in  water.  The  material  may 
be  tested  for  this  purpose  by  being  made  into  balls  of  the 
proper  sue;  allowing  them  to  drop  from  a  height  of  10  ft. 
on  to  a  -tune  slab,  and  noting  the  rebound,  which  should 
be  50  per  cent,  or  more  of  the  distance  fallen. 

Tht  Absorption  of  Oxygen  was  tested  by  exposing  two 
sphere-  of  each  brand  of  gutta-percha  8  sq.  em.  in  super- 
ficial ana  and  2  e.e.  cubical  contents  '".  r  mercury  in  gla-- 
tubes  filled  with  30ccof  '.'1  per  cent.  O  (the  pa-  being 
renewed  when  it  approached  the  composition  of  the  atmo- 
sphere) in  the  open  air  for  ■_'  I  weeks  I  April  to  >  Ictober);  the 
total  sunshine  being  68i  I  the  mean   daj  tempera- 

ture, 19*8  < '.  The  members  of  each  group  behaved 
very  similarly,  II.  absorbing  most— -40  c.c:  III.  lea.-t — ■ 
^'ii  o.c ;  I. — 30  e.c.  ■  gutta-percha  from  leaves,  which  is 
rjcallj  a  hardened  product,  and  balata— -37  e.e.,  as 
averaged  results.  Calculated  for  pure  gutta,  II.  gave 
70  c.c;  balata,  60  j  IV.,  50;  gutta-percha  from  leaves  and 
I  ,  |0;  Ml  .  37  C.C  It  i-  curious  to  notice  that  balata 
and  gutta-percha  from  leaves  take  up  the  gas  at  tir-t  more 
quickly  than  soondie  ;  while  there  i-  a  certain  anil 
between  the  curves  for  the  absorption  of  oxygen  and  t 
representing  the  absorption  ol  water.  <  Ixone,  which  attacks 
caoutchouc  very  energetically,  has  no  special  action  upon 
gutta-percha.  Thest  experiments  show  that  for  industrial 
purposes  the  material  should  be  protected  from  light,  and 
from  air  if  possible;  and  the)  explain  why  submarine 
cores    are    more    Bafl  ly      placed    than    subterranean     wires. 

Specimens  ol  casts,  soch  u  thi    gun   impressions  used  by 
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Extreme  Composition  of  Raw  and  Cleaned  Gutta-Percha. 
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Tabli    ii. 
Chemical  and  Physical  Properties  of  Cleaned  Outta-Ptrchas. 
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Table  III. 
Electrical  Properties  of  Gutta-Pcreha  and  some  other  Materials. 


Description  of  Material. 


Guttapercha  : 

Cleaned,  commercial,  highest 

„  „  lowest 

From  leaves,  Serullas'  (Kelvin's  tests) 

„  „  „  (Hopkinson's  tests) 
Obacli's 

Willoughby  Smith's 

Balata 

Caoutchouc : 

Pure  vulcanised 

Mixed        

Pun*  imTtilcanised 

Submarine  cable 

Overland        

Ebonite  

Pa  r  \  ffi  s  Wax 

Sulphur 

Resix  : 

Colophony 

From  gotta  percha 

W  \  n:R 


Insulation  Resistance. 
Megohms. 


Per  Cube 
Knot. 


139,800 

382 

57,980 

120,700 

18,630 

956 

2,14.", 

130,0(10 
81,7011 
16,440 


16,540 
S4J230 
21,180 

21,700 
ll,3l',(l 


Per  Knot. 
D 


51,050 

mi 
21,260 
44,260 

17,830 
350 
786 

47.660 

29,950 

5,1559 


6,061 
12.550 
7,704 

7.952 
5,264 


Air  =  1. 


4-196 
2-619 
2-950 
3-120 
2-707 
3-122 
2-721 

2*662 
3*405 
2-505 
3-561 
3-405 
3-ino 

2-310 

3-S23 

2*550 

3-270 

70 'Ton 


Indiutiv  (   i]  iic  l, 
Microfarads, 


t,     r,  .  Per  Knot. 

Per  Cuhe  rj 

Knot.  (Log.  d  =1.) 


0-0801 
0-0466 
0'0525 
0*0555 
0-0482 
0-05311 
0*0485 

0-0474 
0*0606 
0*0446 
9*0634 
0*1  606 
0*0662 
0*0411 
0*0681 

0-0154 

o'n>.j 

1*3480 


0*2184 
0-1272 
0-14.33 
0*1515 
0*1315 
0*1515 
0*1823 

0-1293 

0-11)54 
0-1217 
0-1730 
0-1C64 
0-1584 
0*1122 
0*1858 

0-12311 
0*1587 
3-6770 


Table  IV. 

Properties  of  Hardened  Gutta-Percha. 


Percentage  Composition. 

Physical  Properties. 

Mechanical 
Properties, 

Electrical 
Properties 

(per  Cube  Knot). 

Description  of 

Temperature  in 
C. 

Insula- 

Gutta. 

Rosin. 

Dirt. 

Water. 

Ratio. 

Time 

Tensile 

Elonga- 

tion 

G. 

R. 

D. 

w. 

R, 

Com-     i 
rae™i"8     Pliable, 
soften. 

harden- 
ing. 

Strength. 

tion. 

75°  F. 
2nd 
Min. 

Capacity 

1 

Lb.  per 

Micro- 

Mins. 

si],  in. 

Per  Cent. 

Megohms. 

Medium    Q.,    cleaned 

54*7 

39  1 

27 

8-2 

1*4 

37-7 

17 

1,592 

360 

31.970 

0*0613 

only. 

Same  after  hardening  . 

93-0 

2-8 

2-5 

1-7 

33-2 

.-.7-2 

91-1 

* 

6,662 

285 

27.110 

0-0575 

Various       haidencd    i 

978 

1-2 

0-3 

1*2 

78-5 

58'3 

94*4 

H 

6,757 

380 

6,640 

0-OI71 

91-1 

1*2 

2-0 

2-7 

78-4 

60-5 

90*0 

l 

5,987 

125 

30 

(VIII  ins 

94-9 

0-8 

2'2 

2-1 

120-0 

on;          93-3 

l 

5,0OS 

2115 

8,350 

0-0688 

Table   V. 
Composition  of  Paw  and  Cleaned  Palata.     1886 — 1897. 


Percentage  Composition. 

Totals. 

Ratios. 

Stale  of  Material. 

Gutta.              Resin.               Dirt. 
G.                     R.                     D. 

Water. 
W. 

Balata. 

(fi.  +  R.) 

Waste. 

(D+W.) 

Palata 
Waste. 

G. 
11. 

52-4 
81*1 
43-0 
56-8 
47-0 
52-1 

4S-0 
27-0 
311-6 
53-0 
43-2 
47*9 

14*5 

3-7 

urn 

" 

37 -n 

0-7 
7  4 

Per  Cent. 
92*2 
58-1 

82-7 

Percent. 

41-11 

7"8 

17-3 

10-1 
1-2 
5*2 

1-3 
ii".. 
1-1 
1*3 
0-9 
I'll! 

..      average 

The  "quality"  iQ.)  of  balata  proper  varies  between  4a  and  5«.    Its  specific  gravity  at  15°  C.  is  0*9731. 


the  War  Office,  which  have  to  be  kept  for  reference,  may 
be  varnished  with  advantage. 

Among  the   Chemical   Properties    of  gutta-percha,   the 

following  ina\  be  mentioned.  It  is  not  attacked  by  dilute 
(1:20)  hydrochloric,  nitric,  or  sulphuric  acid;  strong  sul- 
phuric acid  chars  it,  strong  nitric   acid   completely  oxidises 


it.  Strong  hydrochloric  and  acetic  acid,  ammonia  of  0'880, 
and  caustic  potash  of  sp.  gr.  1-28,  have  no  appreciable 
action  upon  gutta-percha.  Ether,  alcohol,  acetone,  petroleum 
spirit,  turpentine,  and  benzene  dissolve  it  more  or  less, 
extracting  principally  the  resins  ;  carbon  bisulphide,  chloro- 
form, and  carbon  tetrachloride  dissolve  it  entirely. 
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Substitutes.— With  the  possible  exception  of "  gutts 
from  the  shea  batter  tree  or  Karite,  which,  however,  needs 
farther   study,  the  only  natural  substitute  worthy  of  the 
name  is  balata.     Ballet  trees  are  found  in  Jam  ica.l 

i  ■  b,  and  French  Guiana.  The  latex 
■  •■it  4  lb. 
of  dry  balatn.  The  composition  of  this  substance  is  shown 
in  Table  v.,  it-  electrical  properties  in  Table  HI.  File 
guttata  very  strong  and  tough,  hul  the  percentage  ol  ream 
T-  high  ;  and  balata  can  only  be  regarded  as  a  substitute  for 

I    or  third-class  gutta-percha.    The  resins  an 
and  consist  of  al.i.ut  2  parts  n 
The  ai  '  "l:"1'' 

hi  distilling  birch  bark,  which  is  said   to  be   te  durable 

ij,.in    ...  ,.  hut   renders    it    brittle   and    ■ 

with  its  electrical  properties ;  "  Velvril'  s    '    21,995, 

,;  this   Journal,    1896,910),  which    has  nol  yet  been 

tricall)  ;  and  "  <  ihatterton's  compound,"  a  mixture 

i   h  i   rosin,  and  Stockholm  tar. 

/    .    —The  most  important  nee  for  gutta-percha  is  to 

tut.,  submarine  telegraph  wire*  i  and  it  d  dated 

that  up  to  the  end  ol  1896  some  184, I  knots  ol  cable  had 

d   laid  in  different  parts  of  the  woi  -    ' ' 

altogether.     Its  property  of  gtvin 
accurate   and    |  image  of    any    surface    against 

which  it  may  bi   pressed  whili  bo  I  nient ; 

and  it  can  be  valcaaised  and  employed  in  a  great  many 
directions  that  1  known  to  ipitulation. 

lifter  extract! the  resin-  can  be  mixed  with  small   coal 

and  pitch,  and  osed  as  artificial  fuel  :  bat  thi  ii  low  melting 
point  and  tendency  to  smoke  deprive  them  of  much  of  their 
value. 

In    an    appendix    the  author    gives  some    documents 
of   historic  interest,  including    Montgomerie's   letter   tirst 
xibing  gutta-percha,  and   incidentally  mentioning  that 
t|„.  until  ■  i  prefer  it  for  axe  helvi  s  ev(  n  to  horn. 

fie  also  prints  a  large  number  of  tables,  some  of  physical 
and  chemic  .1   •  ■  itta-percha, 

.    tendi vet       '■■■<■'   Y'  '"'•.   :,IM'  supplementary   to  the 

tahl.s  iii  this  abstract  Others  deal  with  imports,  exports, 
and  other  commercial  detail-.  The  tables  of  import  show 
a  growth  In  quantity  with  ra  '  fluctuations.     Since 

H  the  annual  figures  for  the  amount  of  raw  gutta-pi 
imported  into  the  i  oited  Kingdom  have  been       61,   15*5, 
in-  i  .n  1  i  .  -   thousands  ol  cw  have 

fluctuated  slightly, but  tend  to  rise;  -..  that  on  the  whole  it 
may  be  taki  n  tbat  pun  jveati  i  monetary 

value  now  than  in  former  years.     F.  B.  I.. 

/        ,1,,,  i  in  ,i  Synthesis  and  thi  Constitution  of , 
w    Ruler.    J.  Prakt.  <  ihem.  57,    ■'•  and  4],  131—138. 

Iikiiiu  and  Wittorf  (this  Journal,  1897,  248)  showed 
that  the  constitution  of  isop  with  that  of 

H  methy  I  diviny  I.     Ci  hi,  in  ]  '•s.i  ( I'.er. 

18,  I  the  n  ■•<•'  on   b<  >■•  ecn  dimetliy  l-py  rrol- 

idyl  ammonium  iodide  and  caustic  potash,  resulting  in  the 
rmation   of   divinyl,      It    might,  therefore,  be   presumed 
tli.it  tho application  of  this  reaction  to  the  already  Known 
tbylpyrrolidlnc — 


i  II  .CH.CH, 


\ 
/ 


Ml 


would    l.ad    to   the   format! i   S-mclhyl-divinyl.     The 

-  bj  which  tins  formation  »  »hcd  are  as 

follows  : — 

I 

•II     i   II    i   II 

Ml    |    21   II  I        hull 
(II.. i  II 

SMncthj  Ipyn 

.  ll    til. i  11  (II 

'  )n;  iii         ki      ii  m 
i  ii   i  ii/      M 

!li\|.v-diniethvl|:vrr.ilhlvl:iiiiuii.niiiiii  i 


II. 


(   11 


.CH.CH....        /(H 

>N       CH        +   KiHl 
(   II     (11/  M 


(11  .i      CH, 


(  II,.(.H...X  <\.\\ 


+  KI  ■»   1 1  '  i 


/3-methvl-v-diiiiethvlp.vrruliUiiie. 


III. 


(   II, .C     i   11 


111     '   11  ,.N  /\\ [» 


i    ll-,I  = 


i  H,.C=CH, 

I  ^'11 

'    (  ii 

(,i..cii,..n<(;! 

M.vl-vtrinietli\l|iyrr..liil.\]:iinuiuiiiiini  Iodide. 

IV. 
CH,.C    (H 

/CH, 

i-n....,N<;:;;   +K"n 
\i 


(  H  ,C    CH, 

I 
(II     (II 


+  X(vTlay,  +   KI    •    II  ii 


/)lilctliyll!iviiivl. 

I  Identical  with  isopreno  from  and  turpentine.) 

This  identity  of  isoprene  with  0-methyl-divinyl  was 
proved  by  the  identity  of  the  addition-products  obtained  by 
their  treatment  with  hypochlorous  and.  The  addition- 
product  in  question  mtained  two  lecules  ol  hypo- 
chlorous  acid,  ami  had  the  composition  expressed  by  the 
formula  i  ll  ,'i('l...  Being  an  addition-prodact,  the 
original  hydrocarbon  must  he  i  ll..  viz.,  0-methyl  divinyl 
or  tsopi                I  I.  VIT. 


m— TANNING. 


LEATHER.  GLUE.  SIZE. 

1".  K.i-t 


Chrome  Tanned  Leather,  The  Duein 

lather  Zeil.  9,  BS. 

undt  j  VI.,  page  458. 

Sicilian    Sumach,    Tin     Yellow    Colouring 
various   Adulterants  of.     Part  I  .      A.  (1 


Wotit  I  ^        ../' 

IVrkin    and 
105. 


V  .1.  Wood.     Proc.  ('hem.  S  io.  1898,  [  19S],  lot 
s     undi  r  IV.,  /'",'/<  451 . 

PA  IIM\ 

heather    Articles    coated    with    India-Ruhhrr,    Improved 
Process  for  Manufacturing.     R.  Schwarzwald,  I 
lilcichen    83,   Hamburg,  (ieriunny.      Kng.    1'at. 
July  28,  1897. 

lUmt-TAHNKn  leather  ;s  Brsl  c:it  into  shape  for  the 
ii  h  as  -l  ...  satchel,  portmanteau,  and  the  like, 
then  placed  upon  a  last  or  mould,  and  covered  with  india- 
rubber  sheeting,  which  is  then  vulcanised  in  an  air  hath. 
nnconfined   in   wrappers   or  .  Tins   method  ol 

ation,  that  i-.  in  it  chamber  filled   with   heated  dry- 
air,  th.  article-  being   iite  nclosed  in  moulds,  i-  absolutely 
try.      Tho    leather  and  rubber  arc   thus  intimately 

united,  as  if  they  consisted  ol   pi.ee.     The  formation 

of  wrinkles   or   folds    i-  avoided,  and    the  leather   i-   ill   no 
wise  injured,  as    would  be    the    case    if  steam  were    used   ill 

vulcanising. — •)•  <  ■■  P. 

Removing  Lime  from  Shins  and  tlt<l<s  preparatory  to 
Tanning,  An  Improved  Process  for.  .1.  A.  iirugg, 
(  burch  Strci  t.  [rthlingborough,  Northamptonshire.    I 

r  ..  27,  1897. 
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Is  this  process  for  "  bating,"  the  natural  decomposition  of 
raw  skin  is  used  to  form  a  decomposing  solution  with 
water,  gelatin  (common  glue  or  size),  or  other  suitable 
material  ;  or  a  solution  of  gelatin  decomposed  or  fermented 
by  mixing  with  it  brewers'  yeast,  German  yeast,  gluten 
made  from  flour,  or  any  other  suitable  material  which  will 
decompose  the  gelatin.  The  limed  skins  are  placed  in  a 
bath  of  either  solution  and  allowed  to  remain  until  they 
are  "down,"  and  the  lime  is  neutralised;  they  are  then 
washed  in  water,  and  are  ready  to  be  "  bran-drenehed," 
after  which  they  are  tanned. — J.  G.  P. 

Glue,   An   Improved   Manufacture  of.     1{.  Brauer,   Liinc- 
burg,  Brunswick.     Eug.  Pat.  2400,  Jan.  29,  1898. 

This  invention  relates  to  the  manufacture  of  glue  in  the 
form  of  powder.  The  "  broth  of  glue."  obtained  in  the 
usual  manner  in  a  boiling  or  vacuum  pan,  is  filled  into  flat 
castings  or  moulds  of  metal,  burnt  clay,  porcelain,  or 
other  material,  and  drying  is  effected  in  vacuo,  the  glue 
being  now  in  lumps  or  cakes.  These,  owing  fo  the  drying 
under  vacuum,  are  extremely  porous,  and  readily  disinte- 
grated into  a  dry  powder,  in  which  form  it  is  a  new 
article  of  manufacture. — J.  G.  P. 


XV.-MANURES,  Etc. 

Alinit.  {A  Communication  from  the  Agricultural  Phtfsio- 
logical  Department  of  the.  Experimental  Station  at 
Prague.)     J.  Stoklasa.     Chem.  Zeit.  22,  [90],  im. 

Undek  the  name  of  "  Alinit,"  a  new  bacteria  soil  fer- 
tiliser for  grain  crops  has  been  introduced  iu  Germany. 
The  discoverer,  Caron,  experimenting  on  various  soils, 
succeeded  in  isolating  certain  rod-shaped  and  other 
bacteria,  with  which  successful  pot  experiments  were 
carried  out.  Subsequent  field  experiments  exteuding  over 
several  years  proving  equally  successful,  the  culture  and 
sale  have  become  a  commercial  reality. 

The  author  has  succeeded  in  identifying  the  bacterium  to 
which  the  observed  effects  are  due  as  the  already  well- 
known  Bacillus  megatherium  of  de  Bary.  The  results  are 
due  partly  to  the  assimilation  of  atmospheric  nitrogen  by 
the  microbes,  but  much  more  to  their  power  of  decomposing 
the  nitrogenous  organic  compounds  of  the  soil. — II.  II.  B.  S. 


XYI.-SUGAR,  STARCH,  GUM.  Etc. 

Pentosans,  Bole  of  in  the  Manufacture  of  Beetroot  Sugar. 
Stift  and  Komers  (from  the  Wochenschrift  des  Central- 
vereins).     Bull,  de  1' Assoc,  des  Chim.  1898, 15,  [7],  727. 

The  further  study  of  this  question  has  completely  con- 
firmed the  former  conclusions  of  the  authors  that  the 
pentosans  disappear  almost  entirely  during  carbonating. 
These  substances  do  not  seem  to  undergo  visible  decompo- 
sition on  evaporation.  The  authors  found  only  very  small 
quantities  of  pentosans  in  the  first  scums,  and  mere  traces 
in  the  second,  wheoce  it  follows,  contrary  to  their  former 
supposition,  that  pentosans  are  decomposed  by  the  various 
operations  of  carbonating.  They  were  surprised  to  find 
that  the  exhausted  pulp  contained  notable  quantities  of 
pentosans,  indicating  that  these  substances  possess  a  diffu- 
sive power  much  weaker  than  that  of  saccharose  or  non-sugar 
constituents.  This  explains  why  so  small  a  quantity  passes 
into  the  juice,  in  which  it  suffers  a  partial  decomposition  by 
the  action  of  the  lime.  They  have  not  been  able  to  deter- 
mine the  proportion  decomposed  by  carbonating  ;  still  they 
have  noticed  that  pentosans  form  the  greater  part  of  the 
organic  non-sugar  of  the  first  runnings  raw  sugar. 

— L.  J.  de  VV. 

Beetroot  Sugar  Manufacture,  Pentosans  in  the.  J.  Wcis- 
berg.  Hull,  de  1'Assoc.  des  Chim.  1898, 15,  [8],  802— 804. 

Thk  author  states  that  pentosan  ("the  mother  substance  of  the 
sugar  pentose)  and  pectin  (the  substance  which  on  hydro- 
lysis, gives  arabiuose)  are  chemically  one  and  the  same 
body,  and  therefore  claims  to  have  reached,  in  1888,  the 
same  conclusions  in    his  paper  on    "  The   Role   of  Pectic 


Substances  in  Manufacture  aud  in  the  Analysis  of  Juice  " 
(this  Journal,  I8S9,  206).  as  are  given  in  the  paper  of 
Stift  and  Komers  in  1897  on  "The  Role  of  Pentosans  in 
the  Manufacture  of  Sugar  "  (Oest.  l'ng.  Zeits.  1897  [4  and 
6],  although  he  acknowledges  that  the  work  of  these 
authors  is  richer  in  details  and  analytical  results. 

Stift  and  Komers  state  that  the  pentosans  (i.e.,  pectin)  of 
the  juice  disappear  in  the  course  of  manufacture,  aud  they 
suppose  that  the  lime  has  precipitated  them  in  the  scums. 
They  conclude,  however,  that  the  greater  part  of  the 
pentosans  remains  in  the  exhausted  pulp,  these  bodies 
having  thus  a  relatively  low  power  of  diffusion.  The  author 
showed  that  pectic  substances  pass  ;n  relatively  small 
quantity  into  the  juice,  but  are  precipitated  during  defeca- 
tion and  carbonating,  and  are  found  in  an  insoluble  condition 
in  the  scums. — L.  J.  de  W. 

Diffusion  Juice  [Sugar], Existence  of  Ferments  in.    A.  M. 

Julhiard.     Bull,   de  1'Assoc.   des  Chim.    1898,15     i"8"|' 
804— HOG.  '        J' 

Thk  opinion  of  Jesser  (this  Journal.  1897,  451),  that  the 
heat  of  diffusion  juice  precludes  the  existence  or  vitality  of 
micro-organisms  is  not  shared  by  the  author,  who  considers 
that  the  temperature  of  7.V  ( '.  is  insufficient  to  sterilise  the 
juice.  No  doubt  at  this  temperature  the  germs  do  not 
develop,  but  they  are  not  killed,  and  may  continue  their 
evolution  when  the  temperature  falls,  as  is  actually  the 
case,  since  the  juice  leaves  the  diffusers  at  28°  to  :ioD  <_'. 
When  work  is  proceeding  normally  the  action  of  these 
ferments  has  generally  not  time  to  "make  itself  felt  to  an 
appreciable  extent,  but  as  soon  as  diffusion  drags  slightly 
aud  the  juice  has  to  stand  sometime  before beiDg  carbonated, 
reducing  sugars  are  produced  in  consequence  of  the  develop- 
ment of  germs.  From  observations  made  during  last 
season  on  beetroots  containing  a  certain  proportion  of 
reducing  sugars,  it  was  found  that  diffusion  juice  had  a 
greater  tendency  to  ferment  than  the  juice  of  the  beetroot 
obtained  by  rasping  or  pressing,  thus  proving  that  the 
micro-organisms  had  not  been  destroyed.  The  addition  of 
antiseptics,  as  mercuric  chloride,  prevented  the  change. 
The  microbes  are  probably  developed  for  the  most  part  in 
the  battery,  on  occasion,  as  when  a  stoppage  occurs.  They 
coat  the  walls  of  the  pipes,  and  may  thus  seed  the  juice  as  it 
is  produced.  It  has  been  stated  that  the  reducing  sugars  are 
produced  by  increase  of  acidity,  but  the  acids  are  products 
of  fermentation  formed  simultaneously  with  the  reducing 
sugars,  and  very  often  accompanied  with  viscous  substances. 
It  is  thus  possible  to  account  for  the  difficulty  found  by 
Panneako  (this  Journal,  1S97,  452)  in  filtering  acid  juices. 

— L.  J.  de  W. 

Diffusion  Juice  [Sugar],  Process  for  the  Purification  of. 
Al.  Coumbary  and  R.  Farkatsch  (Oest.  l'ng.  Zeits.). 
Bull,  de  1'Assoc.  des  Chim.  1898, 15,  [8],  831—832. 

Tin-,  first  operation  is  to  remove  mechanical  impurities 
carried  away  in  the  juice  as  pulp,  earth,  &c. 

The  second  operation  is  likewise  purely  mechanical, 
having  as  its  object  the  removal  of  pectic  and  gummy 
matters  which  hinder  filtration  through  a  cloth.  For  this 
purpose  centrifugal  separators  are  used,  when  the  above 
named  substances  being  heavier,  are  deposited,  while  the 
lighter  juice  passes  away  by  the  separator.  Experiments 
having  shown  that  bubbles  of  air  present  in  the  non-sugar 
hindered  the  separation,  these  are  removed  by  passing  the 
juice,  before  it  enters  the  centrifugal,  through  a  closed 
apparatus  connected  with  an  air  pump. 

The  object  of  the  third  operation  is  to  remove  substances 
originally  in  solution  but  rendered  insoluble  by  heat. 
These  are  principally  albuminous  matters.  The  removal  is 
found  to  be  facilitated  by  the  addition  of  0-2  per  cent,  of 
milk  of  lime  (calculated  on  the  beetroots). 

Diffusion  juice  thus  treated  is  subjected  to  carbonating. 
Owing  to  its  higher  purity  it  is  possible  to  treat  it  with  only 
1  per  cent,  of  lime.  The  previous  purification  permits  of 
the  carbonating  being  carried  to  a  very  low  alkalinity 
without  fear  of  alteration.  The  suppression  of  the  second, 
and,  above  all,  of  the  third  carbonating  becomes  thus  possible. 

— L.  J.  de  W. 
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1/  Determination   </  tin    Density   of.     A.    M. 

Julhiaid.     Hull,  de  ['Assoc,  des  i  him.  1898,   15,    {"], 

715—716. 
To  obtain  the  real  density,  Kir ;  3  a  vessel  of  a 

.1  foini,  full  of  water  at  15  •'..  and  then  full  of 
massecnite,  after  having  heated  it  on  a  water-hath  to 
remove  air  bubbles. 

To  find  the  dry  solid*  it  i-  Letter  to  proceed  by  dese 
than  to  calculate  from  the  d.  neitj 

In  ordi  the  weight  of  a  roassecuite  from 

it-  volume,  the  weight  of  a  litre  is  required  at  the  tempera- 
ture nf  the  masse  when  the  volume  i-  taken.  The  measure 
Dged  imi-t  ie  ■    nperature,  or  the  result  will 

i,  J  de  W. 

ir,  Preparation  of  Pure.     II.  Pellet.     Bull,  de  1'  Vssoc. 
1898,  15,  [8],  813—815. 
Ai.thih  OB  ever  E  may  lie  placed  iii  the  prepara- 

tion  of  quartz  plates  corresponding  to  a  given  weight  of 
sugar,  or  rather  to  a  know  n  deviation  related  to  this,  it  is  still 
indispensable  to  verify  pulnrimeters  by  means  of  a  solution 
of  crystallisahle  sugar.  For  a  practical  and  expeditious 
verification,  chemically  pure  sugar  is  not  necessary.     Any 

good  c Tcial  sugar  containing  no  reducing  substances 

will  suffice.     The  moisture  and  ash  can  be  determined  with 

oracy,  and  the  organic  matters  may  be  calculated 

from  the  ash  bj   assuming  the  fame  ratio  as  found  from 

the  analysis  of  rennerj  molassi  -.  that  i-.  about  iths  of  the 

ash,      The  different orresponds   very   closely   to    pure 

i  rose. 

Varying  weights  of   this  sugar  are  dissolved  and  made 

up  to  100  c.c,  and  a  great  number  of  points  on  the  scale 

of   II  I    from    these.     This    method    is 

more  exact  than  that  of  diluting  a  standard  solution.    The 

is  used  throughout. 

However,    pure    Bugai    may    be    required    for    ceitain 

ai  tho  Is   proposed   for 
ing  it. 
Rami         '  not  be  expected    in  refined  sugai 

when  made  from  sugar  extracted  from  molasses. 

To   prepare    pun-    -ue.ar   ii    has    been   proposed    to  wash 
lered  refined  sugar  with  alcohol  more  or  less  sti 
and,  filially,  with  absolute  alcohol,  an  I  to  dry  over  sulphuric 
acid  at  a  '  50   i '.     Tins  method  does 

nut  give  absolutely  pure  sugar,  as  some  of  the  impurities 
held  iu.  the  Bugnr  arc  not  dissolved  by  alcohol. 

It  has  also  been  proposed  to  dissolve  refined    m 
distilled   water  and   to   precipitate  it  with    alcohol.     This 
appear-  to  be  the  onlj  correct  and  i  xacl  method.     70  parts 
of  -near  are  dissolved  in  an  equal  weight  of  water,  assisting 
the  operation  bj   heating  to  \n  equal  voluini 

95   per   cent,   alcohol    is  -lowly  pound   in,  with    itjrring, 

peratnre    being   maintained    ai  60    C.     When  the 

pi.  i  ii   has  setl  i is  decanted   and 

the  -near  washed  with  warm,  strong  alcohol.  Ii  is  then 
collet  filter  and  dried  over  Btilphnric  acid  at 

lo  4ii     C. 

Another   method    ii  to  add    the  alcohol    \.r\   gradually 

witlc  o di.ii"  precipitation  of  the  sugar. 

ng,  the  excess  precipitates  in  magnificent  crystals, 
winch  ma*  be  ct  put        I     obtain  absolutely  pure 

sugar  tie  operation  m  led  two  or  three  times. 

The  pi i  How-: — 500  grms.  of  refined  sugar 

are  dissolved  in  950  grms.  of  distilled  water  at  10   to  50    ' 
I  In-  solution  »dl    occupj   about    566  e.e.      From    560 
.'i7u  o.o.  of   absolute  added    verj   slowly,  with 

Btirring,  so  thai  the  whole  remains  dear.  Tho  solution  is 
allowed  to  ooi  1  slowly,  when  the  sugar  crystallises  and 
adheres   to   the   sides    of    the    •  -  To    facilitate    the 

removal   of   the  crystals,  the   liquid   should    bo   contained 
in  a  porcelain  dish,  and   when  the  crystals  cease  t"  ii'1  r 
in -i/i.  the  dish  is  placed  in  warm  water  lo  detach  them. 
The  liquor  is  decanted  and  the  crystals  washed  with  alcohol 

and  dried.      Vboot  230  to  250  grins,  should  1 btnincd. 

Ihi-  sugar,  mi  keeping,  absorbs  a  little  moisture.  On 
weighing  out  a  sample  this  should  I.,  determined  and 
allow  ince  made  for  it. — I..  J.  dc  W. 


Inversion   of  Sugar   lnj   Normal    Salts    in    Presenci 
Glucose.      II.    C.    Prinsen-Geerligs.      Arch.   f.    Suiker- 
indus trie,  1895 i  I  hem.Centr.  1898,1,    '-'  .711. 

Tin:  author  has  previously  shown  I  Arch.  f.  Suiknrindnstrie, 

1895)  thai  i-  inverted bj  normal -alt-  in  presence 

of  glucose.      The  amount  I  depends 

chiefly  on — and  is  nearly  proportional  to — the  duration  of 
the  action,  and  on  the  quantity  of  glucose  originally  present. 
The  quantity  of  the  normal  salt  used,  exercises  little  influence. 
The  action  depends  on  the  liberation  of  the  acid  from  the 
salt  by  the  glucose,  which  itself  combines  with  tin 

torui  a  glucosate,  an  I  therefore,  if  calcium  carbonate  or  tin- 
salts  of  weak  organic  acid-  be  employed,  the  inversion  is 
more  or  less  completely  arrested.    The  amount  of  acid  set 

free  by  the  gluo WB>,    however,   found,  by    comparative 

experiments,  to  he  very    small.      The  efficiency  of  different 

-iii-  increases  with  the  degree  of  their  dissociating  power; 

thus,  magnesium  chloride  and  the  chlorides  of  the  alkaline 
earths  act  better  than  alkali  chlorides.  The  action  also 
varies  according  to  the  inverting  power  of  the  aeid  nomhssmd 
in  the  salt.  I'm  example,  with  potassium  salts,  the  inverting 
power    diminishes    in    the    following    series: — Chloride, 

bromide,  iodide,  nitrate,  sulphate,  chlorate  acetate,  ovulate, 
tartrate.      Besides  glucose,   dextrose,   levulose,   gahtoti 
and    lactose,  the    mono-saccharides  in  general   exercise  tin- 
inverting    action,    but    not    the    di-    and    tn  -ac.harides. 
Alcohols  also  do  not  act  in  this  way. — A.  S. 

Glucose,  A'' I'm  nf  Normal  Salts  on,  <it  a  High  Tem- 
perature. II.  C.  Prinsen-Geerligs.  Arch.  f.  Java- 
suikerindustrie,  1898  ;  Chi  ■                         ;.  71-'. 

Is    addition    to    the    inversion    of    cane  Bug  1   by 

normal  salts  in  pi  abstract), 

the  latter  also  act  on  glucose  itself  at   100   C,  part  of  the 
glucose  being  converted   into  levulose,  and,  with 
the  latter,  part  of  the  levulo-c  i-  rc-eonverted  into  dextP 
Lohry    dc    llruvii    and    Ekesteyn    have    previously     shown 
(Arch.  f.  Suikerindustrie,  1896,  -'-l;  i;  and  this 

Journal,  1896  810)  that  this  reaction  i-  effected  by  small 
quantities  of  alkalis  or  of  sodium  acetate.  The  author 
found  that  -of  weak  organic  acids  act  tolerably 

Iglj   in  t'li-  manner,  whilst   the    -alts   of    strong  mineral 

acid-  do  so  only  to  a  very  small  extent.  The  reaction 
increases  with  the  duration  of  the  action  and  the  concentra- 
tion Of  the  salt  solution.  In  the  course  of  the  action  a 
small  portion  of  the  glucose  is  converted  inio  organic 
absorb  iodine,  this  explains  why 
too  much  dextrose  is  sometimes  found  when  using  Ronujn's 
until  lysis  with  iodine  Bolution  containing  borax 

(this  Journal,  1897,  765).      I  In  il   these  acids  is, 

however,  in  ■  revealed  by  the  formation  of  iodoform. 

The    pre*  rtCX     of    -  id-     In    cane    -near 

plain-  the  fact  that,  with  the  formation  of 
much  im erl  sugar,  tbi 
littll    lo  the  rich.  \    S. 

Sugar  Honey,     A.  Bfthrig.     Zeits.  fur  offentl.  ('hem.  4, 
174-  178 i  I'li.ni.  I  entr.  1898,  1,  [11], Til. 

Tin  raw  material  non  used  for  the  preparation  of  sugar 
honey    Zuckerhonig]  is  the  invi  syrnpe  obtained 

by  various  processes.  The  hydrolytic  decomposition  of  the 
cine  sugar  by  means  of  hydrochloric  acid,  carbonic  acid, 
or  organic  acids  may  be  either  partial  or  complete,  ac- 
cordiiin  to  ibe  Is.     In  the  first 

there  is  formed  invert  near  syrup,  which  is  useful  for  the 
improvement  of  wine,  as  food  for  bees,  and  for  the  manu- 
facture of  liqueurs,  rhis  syrup  will  keep  ror  12  months 
without  crystallising, even  with  u  concentration  up  t"  so  per 
cent,  of  sugar.  In  the  hitler  case  there  is  formed  a  mixture 
of  dextrose  nnd  which  [ki--.  property 

solidifying,  and  which,  in  outward  appearance,  closely 
resembles  natural  honey.  Three  invert  -near-  of  the  la  tor 
kind  showed  on  analysis  :  Cane  BUgar,  10 '02,  33*00,  and 
.11  •  7 'J  pi  i  cent.  :  invert  sugar,  39"  \~.  36"04,  and  85*0  I  per 
cent,  j  water  and  non-sugar,  20*29,30*92,  and  80*11 
pei  cent.     The  two  '   cominerciol   suf  u  hone] 

showed       Inv erl  sti  ind  60* 56   pei  •  ent.  ; 

sugar,  7*8  and  l  .'i  per  cent.;  non-sugar,  8  -  and  12*95 
percent.;   ind  water,  19*5  and  22*16  per  cent.    Tin  non- 
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sugar  may  be  almost  completely  precipitated  by  alcohol, 
ami  consists  mainly  of  a  mixture  of  different  dextrius. 
Tlie  analytical  detection  of  sugar  honey  in  natural  honey 
cannot  at  present  be  carried  out  with  certainty.— -A.  8. 

Starch,  The  Hydrolysis  of,  hi/  Acids.     H.  Johnson,     Proc. 
Chem.  Soc.  1898,  [193],  106—107. 

It  has  been  generally  believed  that  the  hydrolysis  of  starch 
by  acids  is  similar  in  character  to  that  effected  by  diastase, 
except  that  the  maltose,  which  is  the  final  product  of  the 
action  of  diastase,  is  transformed  by  acids  into  dextrose. 
Au  examination  of  the  products  of  acid  hydrolysis  shows, 
however,  that  these  are  not  identical  with  those  of  diastase 
conversion,  and  that  when  starch  is  hvdrolvsed  by  dilute 
acids,  there  is  neither  production  of  amyloins  (molecular 
aggregates  of  maltose  and  the  amylin  group)  nor  of  maltose. 
The  nature  of  the  products  resulting  from  the  reaction  can 
be  shortly  described  as  follows  :  — 

The  cupric-reducing  powers  and  specific  rotations  of  the 
intermediate  substances  (fractionated  by  means  of  alcohol), 
as  well  as  those  of  the  total  products  of  conversion,  can  be 
expressed  exactly  in  values  of  dextrose  and  the  amylin 
group.  The  relation  between  the  specific  rotation  and  the 
cupric-reducing  power  is  constant  throughout  the  whole  of 
the  reaction,  and,  given  one  of  these  values,  the  other  may 
be  calculated  by  the  equation,  [a]  „y&;r  '  =  195  —  (195— 
52"8)K3.8J100,  in  which  x  =  the  specific  rotation,  and 
K=  the  cupric-reducing  power  in  terms  of  the  percentage 
of  dextrose. 

The  specific  rotations  of  the  intermediate  substances 
(separated  from  the  dextrose  by  precipitation  with  alcohol) 
vary  between  [a]„5-86  80°  and  100°.  It  should  be  remem- 
bered that  the  intermediate  compounds  in  diastase  conver- 
sion have  rotations  which  vary  from  [o]„s'sci  190°  to  150°, 
so  that  the  substances  from  the  acid  conversions  with  rota- 
tions which  fall  as  lew  as  80°  must  differ  in  character  from 
those  obtained  by  diastase. 

The  behaviour  of  the  intermediate  substances  from  the 
acid  conversions,  when  submitted  to  dialysis,  show  that 
they  are  definite  compounds,  and  cot  mixtures  of  dextrose 
and  other  carbohydrates,  as,  after  purification,  they  dialyse 
without  undergoing  a  change  in  specific  rotatory  power. 
Moreover,  they  are  unfermentablc  in  the  presence  ofSaaz 
and  Apiculaius  yeasts.  When  treated  with  phenylhydrazine 
acetate  they  yield  gummy  precipitates,  and  on  further 
hydrolysis  with  acids  are  completely  transformed  into 
dextrose.  Their  solubility  in  alcohol  decreases  as  their 
specific  rotation  increases. 

The  products  of  acid  conversion  also  differ  in  a  marked 
degree  from  those  of  diastase  conversion  when  submitted 
to  the  action  of  diastase.  The  fall  in  specific  rotation  in 
the  case  of  the  products  of  acid  conversion  is  extremely 
limited  at  any  time  during  the  reaction. 

The  action  of  dilute  acids  on  starch  can  be  expressed  in 
its  simplest  form  by  the  following  equations. 
(C12H.:ilO,o)«  +  2(H„0)„,  = 

/(CriHooO,,,),,-!,!       (p  u   n  im 
^    //,  u    n  >  +  kV6°-i2V«  lmt 

{[ct".;o,-)12'^'"  +  (c«HiA)n<  +  2(H;0)„-„,  = 
2(C„H1=()6)». 

Taking  into  consideration  their  properties,  the  substances 
intermediate  between  starch  and  dextrose  may  be  regarded 
as  molecular  aggregates  of  dextrose  and  the  amylin  group 
(('i.dIaiO,i,),i  ;  the  name  gluco-amylins  will  accurately 
describe  them.  Gluco-amylins  with  rotations  of  about 
[o]d3-su  80°  or  90°  have  been  recognised  in  commercial 
glucose  under  the  name  of  gallisin. 

The  formation  of  glnco-ainvlins  by  acid  hydrolysis  is  thus 
explained  :  acids,  beiug  able  to  hydrolyse  free  maltose, 
exercise  this  action  also  on  the  maltose  in  molecular  aggre- 
gates, and  therefore  amyloins  at  the  moment  of  their 
formation  would  be  transformed  into  dextrose  and  gluco- 
amylins.  The  molecule  of  starch  is  probably  formed  by 
the  condensation  of  a  large  numocrof  molecules  of  dextrose. 
In  the  first  place,  two  molecules  of  dextrose  condense  to 
form  maltose,  and  then  a  large  number  of  maltose  molecules 
further  condense  to  form  starch. 


Beetroots  for  Seeding  Purposes,  Pellet's  Method  of 
Analysis  of.  L.  Lindet.  Hull.  Soc,  d'Kncouragement, 
1898,97,  [2],  117. 

See  under  XXIII., pagi   196. 

Strontium  Hydrate  [Sugar],  Complete  Analysis  of, 
V.  Zamaron.     Bull  de  l'Assoc.  des  Chim.  ]  898,  15     [81 

816. 

See  under  XXIII.,  pages  492  and  493. 

Grape   Sugar,   Milk   Sugar,  unit  other   /Indies  capable   of 
reducing  Fettling  Solution;  Volumetric  Method  for  the 
Estimation  of.    E.  Riegler.     Zeits.   Anal.  Chem.    1898 
37,  [1],  22. 

See  under  XXIII.,  page  499. 

Molasses,    Analyses   of  Beetroot    and    Cane.     II.    Pellet. 
liull.  de  l'Assoc.  des  (him.  18'JS,  15;  [7],  705. 

See  under  XXIII., page  198. 

Starch,  Comparison  of  the  Standard  Methods  for  the  Ksti- 
mation  of.  11.  W.  Wiley  and  W.  II.  Ivrug.  .1.  Amer. 
Chem.  Soc.  1S9S,  20,  253. 

Sec  under  XXIII.,  page  498. 


PATENT. 

Syrups,  Process  for  Purifying  Black-Strap  or  Refuse, 
V.  \\\  Gerbracht  and  F.  G.  Wiechmann,  New  York, 
U.S.A.     Eng.  Pat.  29,630,  Dec.  14,  1897. 

Black-strap,  or  refuse  syrups  resulting  from  the  processes 
of  refining  sugars,  especially  beet  sugar,  is  purified  by  sub- 
jecting it,  at  a  density  of  about  20  B.,  to  the  action  of  au 
oxide  or  hydrate  of  a  metal,  as  lime  or  baryta  ;  boiling  in 
vacuo  to  remove  offensive  matters  by  distillation,  and  then 
treating  the  mixture  with  an  acid,  as  phosphoric  or  sul- 
phurous acid,  which  combines  with  the  metallic  oxide  or 
hydrate  :  and  again  boiling  in  eaeuo  to  distil  off  part  of 
the  organic  acids. 

The  resulting  syrup  is  finally  subjected  to  the  usual  pro- 
cesses  for  filtering,  clarifying,  and  concentrating, 

— L.  J.  de  W. 

Refining  of  Raw  Sugar,  Improved  Process  for  the.  CD. 
Abel,  London.  From  Eugen  Langen's  Erben,  Cologne, 
Germany.     Eng.  Pat.  1285,  Jan.  17,  ls;is. 

The  raw  sugar  is  mashed  with  water  instead  of  with  svrup, 
and  introduced  into  the  vacuum  pan,  and  heated  so  as  to 
expel  the  air  contained  therein,  after  which  the  syrup, 
which  is  to  be  boiled  down  -with  the  sugar,  is  introduced, 
and  the  mixture  is  then  boiled  down  so  as  to  deposit  the 
dissolved  sugar  upon  the  existing  crystals.  The  result  is, 
by  avoiding  frothing,  to  shorten  the  process  from  seven  to 
four  hours. — L.  J.  de  W. 


XYII .-BREWING,  WINES,  SPIRITS,  Etc. 

Germination,  Influence  of  Formaldehyde   [Formaline]  on. 

U.   Windisch.      Landw.   Versuchsstat.  49,   223 ;    Zeits. 

fiir  das  ges.  lfrauw.  21,  [6],  68. 
The  experiments  were  conducted  with  barley,  wheat,  oats, 
and  rye,  200   selected  corns   of  each   being   embedded  in 
thick  Swedish  filter  paper  and  steeped  for  21  hours,  100  c.c. 
of  steeping  liquid  being  used  in  each  case. 

From  the  tabulated  results  it  appears  that  the  seeds 
employed  were  very  sensitive  to  the  influence  of  even 
greatly  diluted  solutions  of  formaldehyde,  the  germinative 
energy  varying  inversely  with  the  amount  of  that  reagent 
used,  "though  the  influence  of  a  given  strength  differed  with 
the  nature  of  the  seeds.  For  example,  a  0-02  per  cent, 
solution  injured  the  germination  of  bailey,  wheat,  and  rye, 
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on  the  fir-t  day,  whereas  :i  favourable  influence  was 
evidenced  in  the  ease  of  oats.  A  0-0-1  per  cent,  solution 
exhibited  a  rimil  t  action;  trbilst  one  of  0*08  per  cent, 
strength    greatlj    retarded  I  of  germination,  the 

effect  being  greatest  in  the  cane  of  rye  and  wheat,  hut 
smaller  on  barlej  ;  "at-  germinated  normally. 

Considerable  damage  was  effected    by  a  0*12    per  cent. 

solution,  only  9*25  pei   cent,  germinating  in    the  case  of 

wheat;  rye, 20  barley,  4  7  percent.;  oats,  normal 

I, ut  greatlj  retarded.     With  a  0*3  per  cent,  solution,  only 

three  corns  of    rye,  bul    none  of   cither  wheat  or  barley, 

ainated  at  .ill ;  ami  oats  were  greatly  injured,  the  ger- 

deluycd   for  a   considerable  time,  though 

54 1  ],,  i-  ,  grew.      The  germs  were  in  all 

I  ed  b-  a  0*4  per  ci  nt,  solution  — (  .  - 

Malting  /  itent    "//  thi  Small  Scale.     <•.  Luff.     Zeits. 

B  21,  [1],6— 8;   [■-'],   Hi— 19;   [3], 

To  derive  tin-  utmost  advantage  from  malting  experimi 
the  author  considers  thai  iuld    be         ducted  on 

principles  al  least  approaching  those  underlying  the  practical 

process,  ami  should  be   preceded  b-    a  dui Dsideration 

of  the  percentage  of  tailings,  impurities,  and  germinating 
corns. 

In  the  estimation  of  starch  he  proposss  to  amend  the 
usual  method  by  making  up  the  filtered  extra  i(  from  3  grms. 
of  barley  to  l'jii  c.C,  and  then  inverting  in  the  measuring 
vessel      Thi  ntration  never  exceeds   l   per  cent.,  hut 

double  tie'  usual  amount  of  copper  is  used.  To  ensure 
accuracy,  the  water  content  of  the  barley  Bhould  be  estimated 
twice  over,  once  in  the  coarsely  crushed  state  ami  again 
in  fine  powder  for  tin  starch  estimation,  the 
diffi  cence  being  borne  in  mind  in  expressing  the  results. 

1.  Steeping. — 'he'  thousand  grms.  of  hurley  were 
from  dirt,  &c,  by  repeated  immersion  ami  stirring  in  fresh 
quantities  "l  water,  tie-  floating  corns  being  col!  cted,  drie  I 
in  the  eir.  weighed,  ami  their  dry  matter  determined.  If 
their  weight  doe-  ool  exceed  l  —  2  per  mil  they  maj  lie 
returned  to  tin  hulk. 

The  washed  barlej  was  then  placed  in  a  perforated  metal 

rider  is  em.  long  ami  12*5  em.  wide,  terminating  in  a 

cone  II  em.  in  length,  and  immersed  in  the  steeping  water 

at  a  constant  temperature  of   10      u    C,  the  water  being 

changed  twice  the  firsl  day,  ami  once  a  day  afterwards,  the 

oylinder  being  lefl  to  drain  10  minutes  each  time  and   then 

jhed.     The  actual   percentage  of  water  to   be  absorbed 

by  the  bai  ley  1  :     ■  ■  garded  as  complete, 

varies  with  the  class  of  barley  ami  tin-  conditions  of  floor 

management,  bul   in  all  cases  the  actual  absorption  can  be 

roughly  determined    from  tie-   increase  in    weight    ol    the 

I  la  the  '"til  dry  matter  of  tin-  sample.     In 

the  pn   -'it   experiments  the  barley,  when  pronounced  by  a 

maltster  as  propetl)  steeped  (time    .  '    hours),  contained 

p.'.  [m   cent   of  moisture     a  proportion  advantageous  for 

the  working  temperature  (11       12     C'O  of  the  floor.     The 

bai  ley  contain  i  cent,  "i   starch,  and    1 1  ■  56  per 

..i  protein  tub  lam  ea  (dry 

'The    \shiiin   diaphanoscope   «;i~   employed    in   test    the 

i lificationol  Iho  barley,  a  batawing  broadside 

in  fin-  instrument,  at  a  diatanc 10   cm.,  being   used. 

Thirty  -sei  SO  pel  1'it.  ol    'li'    ""Mi-  wei  exci  pi   at 

thi-  apex,  1 1  per  sent  being  transparent  oi  ei  about  half  the 
i  ..nt    n>ain|)  transparent.    The  figures 
yielded  bj    the  same  hail.  tical  work  were  50,  10, 

ami  '.i  p.  i  ci  i  '   n  ipectivelj . 

1  h.'  .  absorbing  moisture  is  appa- 

rently indi  imple  that  took  up  I-  i.  in 

78  hours  having  absorbed  54  2  pei  cent,  after  'J  it]   hours' 

pine;  hut  an  inn l.  rati    i  of  water  greatlj 

injures  germination. 

^  Stalling  I  conform  as  closet)  as  possible  to  prac- 
tical condition-,  ,-.,  .  exposure  ..t  a  stratum  ol  suitable 
thickness  to  an  atmosphere  saturati  d  » itb  moisture  t  which 
facilitates  "swi  nting"  in  the  heap), at  a  eon* taut  temperature, 
the  best  kind  ol  germinating  vessel  is  one  of  lin  plate,  is 
cm.  high  and  17  cm.  in  diameter  (for  1,000  grms 
radiation  being  prevented  by  an  outei  jacket  lined 
cork  cuttings.     In-''  ittom,  the  vessel  should  r.'-t 


on  a  Solenhofer  plate,  and,  if  not  kept  on  a  malting  floor, 
should  he  placed  in  a  room,  or  outer  vessel,  ventilated,  and 
filled  with  air  saturated  with  moisture  and  at  a  constant 
temperuture.       The   apparal  spcriments 

.  however,  nnpr<  tected  in  tin-  manner  In 

place  of  turning,  the  sample  was  emptied  twice  a  day  by 

the  hand  from  one  vessel  to  another. 

With  a  floor  temperature  of  1 1° — \2\  ('.,  and  a  germinat- 
ing  period   ot    ^i    days,   tin-    sample    attained    a   maximum 

temperature  of  16*87  C.  on  the  fifth  ami  sixth  days, 
decreasing  to   ii  C  at  tin    close;   whereas  the  ordinary 

malt-heap   on  the    same  floor  was    somewhat  wanner,  til 

to  19*37   ''.,  ami,  after  receding  to  I5"6  .  closing 

C.    One  important  result  ol  this  diffi  rence  was  revealed  in 

the  smaller  loss  by  evolution  of  gas  SUSl  lined  bj    the  sample, 

viz.,  5*98  per  cent,  as  compared  with  ll  *68  per  rent,  loss 
in  the  heap,  the  final  condition  of  the  two  malts  being  the 
;  in  fact,  the  small  sample  proved  superior  in  extract 
(75*05:78*27  per  cent.)  to  tin  hulk.  This  saving  of 
mat.  rial  by  wanking  at  a  lower  temperature  will  he  of  grent 
practical  importance,  provided  the  large  scale  experiments 
on  this  point  now  in  progress  confirm  the  above  results. 

Tests  made  with  regard  to  the  nil  lence  of  the  period  of 
germination  showed  that  handling  the  malt  ten  days  on  the 
floor  instead  of  eight  did  nol  appreciably  affect  the  modifi- 
cation,  but  increased  the  loss  by  gasification  about  1*8  pax 
.fin. 

.'I.  Withering. —  The  sample  was  spread  out  on  a  wide 
board  and  left  to  wither  for  24  hours  in  an  airy  room  with- 
out heat. 

I  Kilning. — The  apparatus  employed,  consisted  of  a 
cylindrical  metal  veasi  n  diameter  and  I  ins.  .1. 

fitted  with  a  lid  ami  a  false  bott  ui  and  immersed  in  an  oil 
bath  to  the  level  of  the  litter.  The  oil  bath  was  heated  by 
:>  i-,  and  warmed  the  air-supply  to  the  curing  chamber,  the 
air  being  delivered  through  a  number  of  pipes  projecting 
'ii.  bottom  of  the  chamber  downwards  through  the 
huh,  the  temperature  being  regulated  automatically  by  an 
arrangem  nt  controlling  tie-  supply  ,.f  gas.  The  operation 
lasted  2  i  hours,  12  of  which  wen-  occupied  by  tin-  withering, 
10  in  raising  the  temperature  to  the  maximum,  and  two  by 
tli"  Rual  si  ige  of  curing,  the  temperature  being  adjusted  to 
produce  a  in  alt  yielding  a  wort  equal  in  colour-depth  to 
i.  g— o*9  c.c.  of  fa  iodine.  During  the  preliminary  sta 
a  rise  of  temperature  occurs,  ami  outward  indications  point 

to  a  continual of  euxymic  action  in  this  stage,     when 

the  curing  is  completed,  tin-  mall  is  removed  From  the 
chamber  to  prevent  farther  deepening  of  tie'  colour,  and  is 

freed    fro  n   the   culms  aft.  i  the    weight    and   dry 

in  nt.  r  of  the    latter  bi  (    at    mi  v,  whilst    the 

malt  itself  is  lefl  exposed  to  the  air  for  I— 2  days  before 
examination.      Ul  the  weights  .>i  referred  to  thi 

dr\    matter  of  the  barley,  in  ord  table 

figures.  — t '.  s. 

Halt,  Tin    Ready  Formed  Sugars  of;   with  some  Obscri    - 
turns   .ui    tin    Action  of    Diastasi    mi    Barley    Starch* 
A.  i:.  Ling.    .1.  Fed.  Inst.  Brewing,  1898,4,  187     808. 
\  i  i  ii..i  .  ii  as  carl]    is  1844  the  question  of  the  ocouri 
.4  sugars  in  the  seed*  was  discussed,  ami  experi- 

mental evidence, pro  and  con,  is  t..  be  fonnd   in  the  litem 
tun-,  the  tiist   definite  prool  was   furnished   iii  1875,  when 
Kiilincimii.il    (It.r.    8,    208   ami    .tsTi    isolated    nine    sugar 
from  barley,  in  which  he  also  recognised  tin-  presence  of 
redm  Hi     showed     that    germinated    barlej 

contains  more  -u;;ir  than  ungerminated  barley.     KOhoe- 
mann's   observation   n  is  confirmed  bj    the   researches    of 
Brown  and  Heron,  I  .  O'Snllivan,  Kjeldahl,  and  others. 
It   is    pointed    out    that   no   chemical   or    physiological 
ns  nro  known  to  account   for  tin-  formation  of  cane 
sugar    from   tin-   reserve    materials    of    barley.      It    was, 
however,   shown   bj    llrown   ami   Minis  (J.  (hem.  8 
Trans.  [890,  158)  lb  at,  during  the  germination   .■:  be  ley, 
tin-  stuu-ii  of  the  endosperm  is  to  some  extent  transformed 
maltose  by  the  diastase  of  secretion,  this  maltose  being 

absorbed   bj  the   cob at  epitheli if  the  embryo  ami 

converted    bj   tin-  metabolic    pn  'ells 

of  tin-  latter  into  cane  sugar.  Brown  and  Morris  cultivated 
excised  barley   embryos  on  a  solution  of    maltose,  ami 
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thereby   demonstrated  that  the  amount   of  cane  sugar  in- 
creased in  these. 

C.  O'Sullivan  extracted  barley  with  alcohol,  and  in  this 
way  isolated  a  small  quantity  of  raffiuose  from  it.  By  the 
same  means  he  rendered  it  highly  probable  that  both 
germinated  and  ungerminated  barley  contain,  besides  cane- 
sugar,  maltose,  dextrose  and  levulose. 

Estimation  of  Ready-formed  Sugars  in  Mult. — The  first 
to  devise  a  general  laboratory  method  for  this  purpose  was 
Heron  (this  Journal,  1888,7,259),  and  subsequently,  in 
1891,  another  method  was  proposed  by  Moritz  and  Morris 
in  their  "Text  Book  of  the  Science  of  Brewing."  The 
first  stage  of  both  these  methods  is  the;  same,  namely,  the 
malt  is  mashed  with  water  at  the  ordinary  temperature  for 
three  hours.  The  author  shows  that  diastatic  action  occurs 
on  the  starch  of  the  malt  during  extraction  with  cold  water, 
amounting,  in  some  cases,  to  upwards  ef  2  per  cent,  of 
maltose,  calculated  on  the  malt.  This  being  so,  it  became 
necessary  to  discover  some  agent  which  would  arrest  dias- 
tatic action  during  the  extraction  of  the  malt.  "  The  experi- 
ments of  Morris  (this  Journal,  1896,  15,  .562)  indicate  that 
a0"05  per  cent,  solution  of  salicylic  acid  has  a  higher 
extractive  value  than  that  of  water,  and  the  use  of  a  more 
concentrated  solution  is  undesirable  (compare  also  Jalowetz, 
Alg.  Zeit.  f.  Bierbrau  u.  Malzfab.  1892,  20,  1103). 

The  author  then  shows  that  a  starch  solution  containing 
0*0073  per  cent,  of  hydrochloric  acid  is  unaffected  by 
diastase  (compare  Kjeldahl,  lies.  Comptes  Rend.,  Carlsberg, 
1881,  1,  148).  The  reason  that  such  a  quantity  of  acid 
does  not  produce  the  same  effect  when  added  to  malt  extract 
is  that  it  is  replaced  by  the  weaker  acid*  present.  The  use 
of  a  sufficiently  strong  solution  of  hydrochloric  acid  to 
inhibit  diastatic  action  is  inadmissible  as  an  agent  for  the 
extraction  of  the  sugars  from  malt,  on  account  of  its  action 
on  the  saccharose  present.  Experiment  showed,  however, 
that  no  diastatic  action  is  possible  with  a  starch  solution 
containing  0-0168  per  cent,  of  potassium  hydroxide.  Fur- 
ther experiments  were  therefore  carried  out,  in  order  to 
ascertain  if  the  ready-formed  sugars  could  be  extracted 
by  a  solution  containing  0-0168  per  cent,  of  potassium 
hydroxide  in  excess  of  that  neutralised  by  the  acidity  of 
the  malt.  The  results  are  summarised  in  the  following 
table  :  — 


Reducing  Sugars 
a;  Maltose. 


Per  100  cc 

10  per  cent,  cold-water  malt  extract  (extraction 

0"918 

pBriod,  three  hours) . 

Same  extract  after  acting  on  barley  starch  for 

1-172 

three  hours. 

Maltose  formed  by  diastatic  action  in  last  experi- 

0-254 

ment. 

Malt  extract   corrected  for  maltose  formed  by 

0*604 

diastatic  action  in  three  hours 

Malt  extracted  with  0-01G8  per  cent.  KOH   m 

0-611 

oxers*  for  three  hours. 

Ditto,  ditto 

0'660 

Ditto,  the  extraction  continued  fur  IS  hours 

0-6G0 

The  reducing  sugars  are  calculated  as  maltose,  in  order 
that  the  results  may  be  comparative.  It  is  shown,  however, 
that  the  sugars  extracted  from  malt  by  an  alkaline  solution 
of  the  concentration  above  mentioned,  yields,  on  treatment 
with  phenylhydrazine  acetate,  an  insoluble  osazone,  pro- 
bably glucosazone.  together  with  a  smaller  quantity  of  an 
osazone  soluble  in  hot  water,  which  may  be  maltosazone. 

An  experiment  is  quoted  showing  that  the  presence  of 
1  per  cent,  of  lead  acetate  does  not  prevent  diastatic  action. 

The  author  claims  that  he  has  demonstrated  that  the  sugars 
present  in  the  cold-water  extract  of  a  malt  comprise  a 
certain  amount  of  maltose  formed  by  diastatic  action.  He 
believes  he  has  brought  forward  sufficient  facts  to  elaborate 
a  new  method  for  the  estimation  of  the  ready-formed 
sugars,  free  from  the  objection  mentioned. — J.  L.  B. 

Sugar   and    Starch    Formation    in    Barley    and   Malt. 
I.  Gruss.     Woehenschr.  fur  Brau.  1898,  81—84. 

Tin;   author  has  investigated    the  distribution  of  the  sugars 
in   barley   and   malt   by    actiug   on   sections   with    boiling 


1'ehling's  solution  and  examining  them  under  the  microscope. 
In  order  to  detect  cane  sugar,  the  sections  are  acted  on  bv 
invertase  before  being  subjected  to  the  action  of  the  Fehling 
solution. 

He  finds  that  no  cane  sugar  is  present  in  the  aleurone 
layer  of  barley,  but  that  this  sugar  appears  there  as  soon  as 
germination  commences,  and  in  greater  quantity  than  in 
the  other  portion  of  the  corn.  Reducing  sugar  is  only 
present  in  the  aleurone  layer  immediately  under  the  furrow 
of  the  germinating  grain.  The  reducing  sugars  in  the  endo- 
sperm of  the  germinating  corn  are  present  in  greatest 
quantity  in  the  central  portion,  and  least  in  the  endosperm 
cells  immediately  contiguous  to  the  aleurone  layer. 

The  author  thinks  that  the  explanation  of  these  observa- 
tions is  that  the  reducing  sugar  is  converted  into  cane  sugar 
in  the  aleurone  cells  or  those  lying  immediately  under  it. 

The  first  stages  of  germination  take  place  without  any 
corrosion  of  the  starch  granules,  and  probably  at  the  expense 
of  the  sugars  of  the  grain  ;  the  starch  granules,  however, 
are  soon  attacked  and  converted  into  sugar,  but,  as  stated 
above,  this  only  accumulates  to  any  extent  in  the  centre  cf 
the  endosperm. 

The  author  finds  the  effect  of  a  low  temperature  on 
germinating  barley  is  to  lower  the  percentage  of  the  reducing 
sugars. — A.  L.  S. 

Malt    Kilning,    The    Bavarian   Method    of;    Notes    on. 
C.  Bleisch.     Zeits.  fur  d.  ges.  Brauw.  21,  [8],  89 — 93. 

The  principal  aim  of  the  method  is  to  develop  the  special 
colour  and  roast  aroma  characteristic  of  Bavarian  beer,  and 
this  is  mainly  attained  by  exposing  the  malt  to  a  high  tem- 
perature at  the  finish. 

1  :i  the  course  of  his  researches  into  the  changes  undergone 
by  the  malt  on  the  kiln,  the  author  finds  that  about  7 — 8 
per  cent,  of  the  water  present  is  in  a  more  or  less  combined 
form.  He  therefore  considers  that  the  water  content  of 
malt  plays  a  somewhat  analogous  part  to  that  in  sodium 
phosphate,  and  as  the  latter  is  altered  in  composition  only 
when  the  final  molecules  of  water  are  driven  off  by  heat,  so 
the  degradation  of  starch  in  the  malt  during  kilning  is 
effected  in  the  preseuee  of  the  mechanically  retained  water, 
the  sugar  and  intermediate  products  constituting  the  material 
for  the  subsequent  development  of  the  aroma  being  thereby 
elaborated. 

The  most  suitable  temperature  fot  this  reaction  being 
about  62''  C,  it  is  therefore  advisable  to  keep  the  water 
content,  exceeding  7\  per  cent.,  as  near  this  temperature 
andforas  long  a  time  as  possible,  in  order  that  the  chemical 
action  referred  to  may  be  completely  developed.  It  follows 
from  this  consideration  that  both  floors  of  the  kiln  play 
their  part  in  the  work  of  developing  the  aroma. 

The  most  suitable  water  content  for  the  malt,  when  trans- 
ferred from  the  upper  to  the  lower  floor  of  the  kiln,  is  about 
15  per  cent.,  the  malt  being  still  "  tough."  A  gradual 
increase  above  62° — 70°  C.  should  take  place  during  the 
last  12—14  hours  on  the  kiln,  the  rise  from  85'— 87 3  0.  to 
100° — 106°  C.  being  very  slow  (3| — 4  hours),  and  an  ex- 
posure of  1 —  lw  hours  to  the  last-named  temperature  being  the 
maximum  permissible,  since  longer  heating  thereat  is  in- 
jurious to  the  fermentability  of  the  malt.  The  author  regards 
warm-withering  (25° — 37°  C.)  as  greatly  preferable  to  cold- 
withering  on  the  floor,  being  less  dependent  on  atmospheric 
conditions  and  effected  away  from  light  and  air. 

As  a  normal  depth  for  loading  the  malt  on  the  kiln,  the 
author  recommends  about  9  V  ins.,  or  more  if  the  ventilation 
be  good.  The  practice  of  introducing  cold  air  below  the 
upper  floor  he  considered  an  advantage,  in  that  it  prevents 
the  too  rapid  removal  of  moisture  and  reduction  of  diastatic 
power  by  overheating. — C.  S. 

Hops,  and  their  Influence  on  Microbes.     F.  W.  Richardson. 
J.  Fed.  Inst.  Brewing,  189S,  4,  128—134. 

Hofped  and  unhopped  worts  were  fermented  under  com- 
parative conditions,  and  the  amount  of  alcohol  produced 
showed  that  hops  exert  a  slight  but  distinct  retarding 
action  upon  the  growth  of  the  yeast.  Pure  spores  of  green 
mould  {Peiiicillium  glaucum )  flourished  freely  in  5  per 
cent,  hop   decoctions,  whilst  cultures  of  Bacillns  liquidus 
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and  B.JIuoreteeru  nonligue/aciens  were  destroyed  after  a 
few  hours'  exposore  at  72    F.  in  the  same  nirdium. 

Willi  a  1  per  cent,  decoction  of  hops,  after  U  hours' 
exposore  al  7g  I*'.,  B.  typhosus,  Ii.  salicarius,  and  Micro- 
coccus pyogenes  (Rosenbach)  were  killed:  hut  B.coli  was 
living  and  active,  and  it  required  7_  hours  to  destro]  this 
hardier  microbe. 

With  a  S  pes  cent,  decoction  of  hops,  also  with  an 
aqueous  infusion  from  hop  resins  amounting  to  20  per 
on  thi  weight  of  the  liqnid,  and  with  an  exposure  of 
7u  hour-,  all   i!i  ined  organisms  were  killed. 

A  limitai  result  was  obtained  with  lias-'-  beer  after  90 
in. ins  at   the   ■  -  nature.      After  an  exposure  of 

86  hours  at  l-  ]■'.,  l.  -'.,  ami  9  per  cent  solutions  of 
gallotannic  acid  bad  quite  killed  all  the  microbes  of  the  Bis 
specie?  rcfi  rred  to.  -J.  L.  I!. 

Yeast    Thi   Bacteriology  of.     (Part/.)     R.F.  Wood- 
Smith.    .1.  Fed.  Inst.  Brewing,  1898.4,  115—120. 

Tim.  investigatit  at  with  the  object  of  ascer- 

taining the  bacteria  normal]}  present  in  English  top-fermen- 
tation yeast.  To  this  end  the  author  suspended  s  platinum 
wire  loopfnl  of  yeast,  collected  8  to  1  ins.  below  the  surface 

of  the  ri-ing  ma--  in  the8quares,  in  Bterilised  distilled  water. 
A  portion  of  thi*  was  grown  on  nntrient  agar  agar,  a  medium 
which  is  Stated  to  afford  a  relatively  greater  nutrition  to 
bacteria  than  to  yeasts.  The  bacterial  colonies  were 
separated  from  the  yeasts  ;  these  were  cultivated  on  the 
various  mi  l.i  usually  employed  for  the  purpose,  and  identified 
in  the  ordinary  manner.  The  following  bacteria  were 
separated  : — 

I.  Aftei  being  pitched  1  to  7  honrs  Sarcina  lutea, 
Proteus  vulgaris,  I!  mesentericus,  B.coli  communis  (by 
enrbol  pi  ition  1. 

-'■  After  2  1  to2S  hours  Sarcinalutea,  B.coli  communis, 
/■'  ftnort  icen  .  mid  sn  unidentified  sporogenous  bacillus. 

8.  Aftei  35  to  10  hour-:  Sarcina  lutea,  Slaphylo, 
"II"'  porogenou8  bacillus  not  identified. 

1.   Prior  to  letting  down     Sarcinalutea,  Proteus  vulgaris, 
tphylococcus  cereus  flavus,   IS.  ncidi  taclis, 

/;.  fluorescent,  n  white  Btrcpt iccus,  and  Staphulccoccus 

nil.,,,.-  3.  L.  B 

Purs  Yeast  Colonies,  Thi  Separation  of,  by  Plate  Culti- 
vation. It.  I.  Wood-Smith.  .1.  Fed.  Inst.  Brewing 
1898,4,  181   -ta-J. 

Till      author     stales    thai    the    object    of    this    method    is     to 

obviate    the    somewhat     laborious   process    oi    separating 
individual   yeast  cells  in    Hansen's   method,  bj   n 
1I1.  uncertainty  which  exists  when  recourse  1-   bad  to  plate 
cultivation   in   the  ordinary   way,  for   t  ,.     The 

preliminary  details  an-  the  -.one  a-  in  Hansen's  method  1 
Buspen  ii  1    -..•  .i-t  are  |  1  itei  ile   wati  1,  the 

number    of    cells    present    1  ireful ly    determined    by    the 

1  1    ueter,   and   a   more   dilute  suspension    mad 
taining  abouj  50  cells  per  c.c.     Mali  wort   1-  now  p 
'i  1-  added    i   pel  1 1  nt.  of 

and   10  1 1  ni.  of  void  i, ..,i 

to  thi    extent    ol   0  .1  pi  r  rent,  of 

sodi I  In-  m'm  1   ,1  |g  quite 

liquid,   when    it    i-    shaken,   sterilised,   and    poured    into 
U  1  il—  d   Pi  tri  dishes.     Mnr  the  medium   fa 
o-5  c.c.  ..I  the  yeast  suspension, containing  approximately 

.  is  brushed  ovei  the  surface.     Si 
obtained  by  this  method  were  treati  to  Hansen's 

ins,    and    in    all    cases    «ere   found    to 
pui. . 

The  1  pei  pent  ol  calcium  chloride  was  add.. I.  with  the 
of  primarily   strengthening  the  growth  of  thi 
colonies,  since  yeast  cells  readirj 
bj  so  doing  appear  to  grow  mon    scl  velj    snd  strongh  in 

the    fir-t    fasti .-,    though     subsequently 

weakened.       I  lodiuin   hydroxide  was  added 

with  11  view  of  inhibiting  the  growth  of  many  bacteria, 
which  generally  prefer  ■  ueutaal  or  slightly  aoid  medium, 
This  excess  in  do  way  interfere-  with  the  growth  of  the 
naccbaromyoetes.    Che  addition  of  calainm  chloride  and  alkali 

d  to  1 f  great  iralne  in  getting  the  colonies  ■■ 

perfect  and  with  -nllieieiit  activity. — 1.1,    1: 


Distillery  Yeast,  Thi  Acidifying  of .     P.  ltos-ki. 
fur  Spirit usind!  1898,98—99. 

The  author  had  trouble  with  hi-  fermentations,  which  he 
tra.ed  to  a  deficiency  of  acidity  of  his  pitching  yeast  He 
find-  that  the  he  tic  a -id  torment  mu-:  not  be  exposed  to 
too  high  a  temperature;  also  that  the  more  acid  his  pitch- 
ing yeast  contains,  the  cleaner  are  hi-  fermentations. 

—A.  L.  S. 

Distillery  Yeast,  Thi   Acidifying  of.     K.  Morawski. 
Zeits.  fur  Spiritu'-i'inl.  1898,99. 

Tiik  author  finds  that  the  lactic  arid  ferment  inu<t  not 
be  exposed  to  too  high  s  temperature,  and  thai  it  mast 
not   be   mlded   before   saccharincation   i-    complete.     The 

addition  of  acid  i-  not  so  important  when  the  wort- are 
prepared  from  good  malt. —  A.  I      E 

1  1    Vets  Nutrient  Substance  from,    Siebel. 

U  orhell-chr.  fin    I  -     162. 

Tim:  author  prepares  a  product  from  yeast  having  a 
composition  closel}  resembling  condensed  milk,  and  which, 
he  -tile-,  may  be  u-ed  in  its  place.  Pressed  washed 
brewen  yeast  is  partly  dried,  ami  mixed  with  a  fourth 
part  of  glncose  and  a  little  starch,  when  it  forms  a  syrup. 
Mixed  with  water  it   forms  a  milk}  emulsion,  which    can  be 

made  to  closely  resemble  separated  milk. — A.  1..  8. 

1       /.  Vitality  of  Dried.     II.  Will.     Zeits.  fdrd. 
Brnuw.  21,  [7],  76—77. 
I'm   conserves  examined  in  1896  (this  Journal,  1896,  1  ■"'•"'. 

453),  viz.,  a-hc-lo-.  No-.  7  and  8  ;  charcoal.  Nos.  '.I  and 
1(1;  and   cellulose.    No.    Id  ('.,   and    found    10   still  coutain 

living  yeast  ell-,  were  re-examined  in  1897,  11  years  ami 

g    n ths   after     pulling    up.     Parallel    culture-   in    sterile 

hopped  beer  wort,  at  'J.'i  »  ,  showed  that  the  yeast  had 
-urvived    in  N'o.  7  (wild  \easl-  only),  No,   '.i  (culture    xei-t 

with  traces  of  wild  yeasts),  and  No.  10  (wild  yeast-  with 
a  trace  of  culture  yeast).  Bacteria  were  present  in  all 
these  a-  well  1-  in  No.  8,  but  No.  1.1  i  .  was  perfectl} 
barren.  Diploooooi  predominated,  but  No.  10  contained 
bacteria,  a-  In  the  previous  j 

In    the    culture-     lo    days     old,     living    yeast    cells    were 
directly  discernible  in  No,  7  alone  ;   ill  the  charcoal  cons. 
onl)    Wtth  difficulty  and  ill  1 1 

fermentation  was  brisk,  and,  in  some  cases,  prolonged, 
notwithstanding  the  paucity  of  organisms. 

The  positive  results  of  the  examination  barmoniaad  both 
qualitatively  and  quantitatively  with  those  obtained  in  the 
tenth  year  of  storage,  though   the   culture  yeasts   in 
charcoal  conserve  No.  10  had  undoubtedly  diminished. 

A  number  of  pun  cultures  wen  prepared, and  exhibited 
some  interesting  forms  of  wild  yeasts,  ;i  tew  of  which  were 
characterised  bj  their  rapid  tendency  to  form  large  agglo- 

111.  1  il  ion-  111  woi  I  cullul.  -, 

One  of   the   culture   yeasts   prepared  as  a   pure   culture 
from  charcoal  conserve  No.  9,  was  grown  on  a  large-, 
and  tested  in   the  brewer}    (Sedlmayer's),  from   which  the 

Original  -ample  was  ol. tamed.      It    was  there  u-cd  lor  pitch- 
ing 1  yielding    a   beer    ol     fine    Savour,    and 
iking"   well    in    Fermentation,   reproduced    well,   and 
10  large  regular  cells,    thus  demonstrating  the 
capacit}  of  retaining  its  good  qualities  after  pro- 
IgS  in  the  dried  condition.-  1 

/        ■nliiti'in.  The  In /In,  nee  0/  Pressuri  <"i.     It.  I     I. 
.1    Id.  in--.  1:  .  wit  j.  1898,  i, 

dm  author  has  carried  oul  soiue  experiments  to  determine 
the  relative  attenuation  of  n  wort  fermented  under  pressure, 

compared  with  .n,  fermented  in  the  normal  way.  lie  found 
that  11  ii.  1- 1  1  editions  of  pressure  there  was  an  increase  in 
the  attenuation,  the  amount  of  residual  nitrogen  being  in 
each  ease  practically  the  same.  The  gain  In  the  nttenuatio  1 
Implies  an  increased  activity  of  thi  periments 

were  trie.  1  [fan]  Improvement  conld  be  effected 

in  a  bad  yeast  b)    ,'  iliivations  undei  pressure. 

Some  sterilised  wort  was  pitched  with  an  impure  yeast, 
and,  after  -baking,  divided  into  time  portion-.  The  first 
was  fermented  under  a  pressure  of  is  ins.  ol  mercury  ;  the 
second  in   .1  closed     VWSel    with    the    tube    dipping    1    in. 
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below  the  mercury  ;  the  third  in  a  vessel  plugged  with 
cotton  wool.  Wheu  fermentation  had  proceeded,  a  micro- 
scopic examination  showed  that  the  yeast  was  good  in  the 
first  flask,  not  so  good  in  the  second,  and  bad  in  the  third. 
The  fermented  liquor  was  poured  off  and  fresh  sterilised 
wort  added  to  the  yeast  remaining  in  the  three  flasks. 
When  the  second  fermentation  was  finished,  the  treatment 
was  repeated  with  a  fresh  quantity  of  wort.  At  the  end  of 
the  third  fermentation  the  contents  of  the  first  flask  indi- 
cated that  the  yeast  was  becoming  more  active,  and  this,  in 
the  author's  opinion,  clearly  shows  the  influence  of  air  in 
promoting  acidity  and  the  growth  of  harmful  organisms. 
The  general  appearance  of  the  yeast  throughout  the  suc- 
cessive cultivations  was  in  favour  of  that  from  the  wort 
fermented  under  15-inch  pressure, both  for  regular  size  of 
cells  and  the  gradually  diminishing  quantity  of  wild  yeasts 
and  bacteria. — J.  L.  15. 

Fermentation     with    Top     Yeast    at    Low    Temperature. 

C.  lileisch.     Zeits.  fur  d.  ges.  Brauweseu,  21,  [•»],  39— 

40. 
Ax  attempt  was  made  by  the  author,  iu  a  bottom-fermenta- 
tion brewery  in  Belgium,  to  brew  a  top-fermentation  beer, 
stable  in  bottle,  from  9— 10  per  cent,  wort— stronger  worl 
being  precluded  on  account  of  cost.  The  plan  successfully 
adopted  was  a?  follows  : — The  ordinary  triple  thick-mash 
decoction  method,  with  a  longer  exposure  than  usual  to  the 
higher  ranees  of  temperature;  pitching  the  yeast  at  an 
initial  temperature  of  9J — It)  C.  (maximum)  iu  the  tun,  and 
an  average  room  temperature  of  6f — ~\'  C.  Fermentation 
set  in  after  about  12  hours,  and  by  the  third  day  the  curly  heal 
had  subsided  to  a  thick  crust  of  yeast,  which  was  skimmed 
off.  Iu  about  70—80  hours  the  beer  exhibited  an  apparent 
attenuation  of  48  ,  and  was  then  racked  into  cask.  During 
primary  fermentation  the  temperature  never  exceeded 
12.V:  C. ;  but  cooling  down  to  5° — 6C  C.  before  racking,  with 
the  idea  of  restricting  excessive  secondary  fermentation, 
was  found  unadvisable.  The  temperature  of  the  storage 
cellar  was  2° — 21,  C,  and  here  the  beer  clarified  in  about  a 
fortnight,  cooling  down  simultaneously  to  4  — 5  C,  whilst 
the  attenuation  rose  to  60° — 631  C.  After  bunging  down 
for  a  further  three  days,  the  beer  was  ripe  and  clear,  but 
was  nevertheless  filtered  to  ensure  perfect  brightness. 

A  frequent  change  of  yeast  was  found  necessary,  not  on 
account  of  sluggish  but  of  wild  fermentation,  the  operation 
then  proceeding  more  rapidly  and  further  than  usual,  and 
the  beer,  though  clarifying  quickly,  becoming  afterwards 
hazy,  the  flavour  being  at  the  same  time  thin.  An  endeavour 
to  use  pure  culture  yeast  tailed  by  reason  of  the  deficient 
reproduction,  the  yeast  crop  being  too  small  for  pitching 
The  beer  was  of  refreshing  and  full  flavour,  sparkling  in 
bottle  and  remaining  bright  therein  for  10 — 11  days  ;t 
room  temperature.  The  flavour  was  almost  undistinguish- 
able  from  that  of  botiom-fermentation  beer,  and  the  same 
applied  to  a  heavy  17  per  cent,  beer  brewed  in  the 
above  manner.  The  short  time  (4 — 5  weeks)  in  cask  is  a 
great  advantage  over  the  ordinary  lager  process,  economising 
both  time  and  money,  and  the  system  is  peculiarly  adapted 
for  the  production  of  cheap,  light  beers. —  (_'.  S. 

Attenuation  [Beer],  Note  on.     G.  Clissold.     J.  Fed.  Inst. 
Brewing,  1898,  4,  124—127. 

The  author  recounts  some  difficulties  he  has  met  with  in  the 
attenuation  of  beers,  and  he  considers  that  the  final  gravity 
depends  far  more  on  the  species  of  the  yeast  and  the  condi- 
tions of  its  cultivation,  in  so  far  as  they  teDd  to  change  the 
species,  than  on  the  malt  or  its  manipulation  in  the  mash 
tun.— J.  L.  B. 

.l/"s/.  Influence  of  the  Constituents  of,  on  Fermentation. 
G.  Gelmi.  Staz.  sperim.  agr.  ital.  30,  302  ;  Zeits.  fiir 
d.  ges.  Brauw.  21,  [5],  57. 

To  different  samples  of  a  white  and  a  red  wine  must,  the 
author  either  added  a  mixture  of  citric  acid,  sugar,  and 
peptone,  or  else  neutralised  the  existing  acid  by  calcium 
carbonate,  and  investigated  the  fermentation  products  sub- 
sequently obtained.  The  results  showed  that  the  addition 
of  acid  increased  the  amount  of  alcohol  formed,  and  con- 
sequently stimulated  the  activity  of  the  ferments  ;  the  use  of 


calcium  carbonate,  on  the  other  hand,  reducing  the  formation 
of  alcohol  to  below  the  normal  level,  as  represented  bv  the 
wine  from  untreated  must. 

In  particular  experiments  the  loss  of  carbon  dioxide  during 
the  stages  of  fermentation  was  ascertained  by  weighing  the 
vessels  at  intervals. — C.  S. 

Wines,  Use   of  Carbonic  Acid   to  Preserve   ami   Improve. 
R.  l'ini.     (From  Gazz.  vinie.  ital.)     Hull,  de  I' Assoc,  des 

I 'him.  1898,  15,  [7],  741—713. 

Pasteir  recommended  the  addition  of  carbonic  acid  to  wine 
to  preserve  it  from  diseases.  The  author  attributes  the 
rapid  alteration  of  light  wines  to  the  absence  of  carbonic 
acid  lost  by  evaporation  in  the  cask.  According  to  Berthelot, 
carbonic  acid  preserves  the  aroma  and  bouquet  of  wines, 
whilst  the  air  causes  them  to  disappear.  Mestre  states  that 
In-  has  obtained  good  results  with  carbonic  acid  in  "la 
casse."  The  author  regards  the  addition  of  artificial  car- 
bonic acid  as  necessary,  or  at  least  advantageous,  to  wines 
subjected  to  pasteurisation,  that  is,  which  have  been  heated 
to  60  C,  with  the  object  ofageing  them.  By  this  heating 
the  greater  part  of  the  carbonic  acid  contained  in  the  wine 
escapes,  and  it  becomes  flat  and  insipid.  Hut  if  the  wine, 
as  it  runs  from  the  pasteuriser,  is  put  into  a  cask  filled  with 
carbonic  acid,  and  a  jet  of  the  gas  is  introduced  along  with 
the  wine,  a  double  advantage  is  gained  :  the  wine  is  placed 
iu  an  antiseptic  medium,  or  at  least,  out  of  contact  of  the  air, 
and  it  acquires  a  pleasant  fresh  taste.  Sehaffer  also 
recommends  it  for  wines  which,  by  transport,  refilling,  or 
filtering,  have  lost  most  of  their  carbonic  acid,  and  therefore 
their  freshness.  Kulisch  says  that  the  addition  of  carbonic 
acid  to  Alsatian  wiues  removes  the  very  pronounced  earthy/ 
taste  they  possess.  It  must  also  be  of  advantage  for  the 
wines  of  the  South  of  Italy  and  Algeria,  which  have  also 
this  defect.  The  author  states  that  he  succeeded  with  car- 
bonic acid  in  restoring  the  original  quality  to  lihiue  and 
Moselle  wines,  which  had  been  altered  by  too  long  keeping. 
He  attributes  the  freshness  and  piquancy  of  the  Tuscany 
wines  to  the  slow  development  of  carbonic  acid  in  the  casks. 
Chianti  is  exported  in  closed  bottles  containing  a  thin  layer 
of  oil  to  prevent  the  loss  of  the  natural  piquancy  and  the 
delicate  aroma  peculiar  to  this  wine.  The  author  thinks 
that  the  same  result  would  be  obtained  by  charging  the 
wine  with  carbonic  acid,  even  in  casks,  and  exporting  it  in 
them. —L.J.  de  \V. 

White  Wines,  Production  of,  from  Red  Grapes.     V.  Mar- 

tinand.     Comptes  Bend.  1898,126,  656. 
In  this  process  (this  Journal,  1898,  260) — 

1.  The  grapes  are  extracted  as  completely  as  possible. 

2.  The  must  is  cooled,  in  order  to  check  fermentation. 

3.  Aerated  until  exactly  decolorised. 

I.    Filtered,    to  separate   the    particles   of    precipitated 
colouring  matter. 
5.   Put  to  ferment. 

— H.  T.  P. 
Spirit  from    Cellulose  and    Wood.     K.  Simouseu.     Zeits. 
angew.  Chem.  1898,  [10],  219— 228. 

Parallel  experiments  were  made  on  the  lines  indicated  in 
this  Journal,  1898,  365,  so  as  to  determine  the  respective 
influence  of  the  four  factors —  pressure,  amount  of  water, 
length  of  time,  and  acidity  —  iu  the  inversion  first  of 
cellulose  anil  then  of  wood. 

Influence  of  Pressure  and  Amount  of  Acid. —  With  an 
acidity  of  0*3  per  cent,  of  sulphuric  acid,  the  yield  of  sugar 
rose  from  2'5  per  cent.,  calculated  on  the  dry  cellulose  with 
a  pressure  of  1*3  atmosphere,  until  the  maximum  was 
reached  with  a  yield  of  43'  1  per  cent,  at  a  pressure  of 
9  atmospheres.  With  the  acidity  0-45  per  cent.,  the 
maximum  yield  (45  per  cent.)  was  attained  with  the 
pressure  at  8  atmospheres,  whilst  with  an  acidity  of  0*6 
per  cent,  the  maximum  was  43 '9  per  cent,  at  a  pressure  of 
6  atmospheres.  With  a  smaller  amount  of  acid  (0  15  per 
cent.)  the  greatest  quantity  of  sugar  (38' 4  per  cent.)  was 
obtained  with  a  pressure  of  12  atmospheres,  t  In  increasing 
the  amount  of  acid  to  0'8,  1-2,  and  1  -6  per  cent.,  the  yields 
under  a  pressure  of  2  atmospheres  were  greatly  reduced, 
beiug  only  10'4,  11-5,  and  13- 1  per  cent,  respectively.     A 
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similar  series  "f  experiments  with  oxalic  acid,  instead  of 
udphuric  acid,  showed  under  all  conditions  a  smaller  yield 
r,  From  this  the  author  concludes  that  the  most 
Favourable  conditions  for  the  inversion  of  id  gnus.  °f 
cellulose  with  1,08  I  c  c.  of  dilute  sulphuric  acid  are  with  a 
strength  of  n  l".  to  ot;  per  cent,  and  the  corresponding 
pressures  of  8  or  C  atmospheres. 

Iwfluet I    /  i   tperiments  made  under  the  most 

faTourable  conditions  ol  pressure  and  acidity,  as  determined 
above,  showed  that  the  maximum  yield  was  obtained  in 
twc,  hour-,  but  that  there  was  no  considerable  loss  when  the 
beating  was  continued  for  four  hours,  as  in  the  previous 
determ 

Influenci  oj  thi  Qti  \ntitg  "J  Water  and  Strength  oj 
Acid.  On  treating  10  grins,  of  cellulose  for  two  hours 
under  a  pressure  of  B  atmospheres  with  4-8  grms.  of  sul- 
phuric acid  in  varying  quantities  of  water  (250  to  1,500  c.c), 
the  greatest  yieldo  15*4  pi     cent.)  was  obtained 

when  the  volume  of  the  liquid  was  1,080  i  ponding 

to  an  acidity  of  0*5  percent.  By  increasing  the  water  to 
1,500  c.c.  the  yield  fell  to  32*5  per  cent.  With  the  tota. 
volume  of  liquid  250  c.c,  and  the  acidity  0*5  per  ceut.,  a 
!  42"7  per  cent,  was  obtained  after  hating  for 
1  j  hour,  and  by  no  variation  of  factors  could  this  be  in 
Thus,   taking    into    account    the    advantage   of 

having  a  more  c ntrated  solution  of  Bngar  produced,  the 

must  favourabli  conditions  for  inversion  appear  to  be: 
1  part  of  cellulose  to  6  parts  of  sulphuric  acid  (0*5  per 
cent.)  heated  for  \\  hour  under  a  pressure  of  10  atmo- 
spheres. 

Respective  Tnfluen  \f  Trwperalun  and  Pressure. — An 
in  which  the  chamber  between  the  leaden 
vessel  ol  the  walls  of  the  autoclave  was  partially  filled  with 
nn  vapour,  so  that  with  a  pressure  of  10  atmo- 
spheres the  temperature  was  only  138  ('.instead  of  the 
usual  I80'3  C,  gave  a  greatly  reduced  yield,  and  from 
this  the  authoi  infers  thai  the  high  temperature  is  the 
principal  cause  of  the  inversion. 

Thi  Residui  after  Inversion.— This  varied  considerably 
indifferent  determinations.  In  on'  experiment  (yield  of 
sugar 45*4  percent.)  it  amounted  to  n  per  cent,  of  the 
cellulose  i  in  another  I  BUgat  -'.'■  per  cent.)  it  was  only  15  per 
cent.  The  residne  in  the  former  case,  when  dried  and 
again  inverted,  yielded  a  further  26*8  per  cent,  of  n 
sugar,  which   »:i>   poasil  to    a   chemical    change 

taking  place  during  the  drying. 

Substan  ts    contained    in    thi     In'-  rted     Liquid.  —  In 

addition  to  the  reducing  BUgar,  which  the  author  found  to 

.   it    doI   entire1} .  of  glucose,  then    was 

always  present  another  Bubstance  or  substances  in   Boluti 

the  amount  ol  which  raried  from  10  to  60  per  ceut.  io 
different  experiments,  being  in  great  ir  pr  portion  according 

to  the  length  ol  tit f  heating.     It  was  of  an  acid  nature, 

and   was    ap  rived  directly  from    the    cellulose 

.  .i  affecting  the  quantity  of  sugar. 

—  The  amount   ol   alcohol 

1  was  slightlv   lower   than  was    to  be  I    from 

The  spirit  bad  a  characl  irtlj  empyreu- 

matic   >  showed  all    the   ordinary   reactions   for 

ah',, hoi. 

inversion  of  Sawdust.  -In  these  experiments,  100  gnns. 
of  ordiuarj  pint     iwdust  (19  percent,  of  moisture)  were 

with! c.  of  watei  (containing  sulphuric  acid), 

mail  ing  up  a  total  volume  uf  750  c.c. 

Influence  of  Strength  of  Acid.  —  When  heated  for  I  hour 
undei  s  pressuri  ol  10  atmospheres,  the  i 
(19*S  to  IS  6  per  cent)  were  obtained  with  an  aridity  of 

at  ,  the  quantity  of 
sugar  produced  rapidly  diminished,  and  with  the  acidity 
at  I  '.'>  per  cent,  amounted  t"  only  S  per  cent, 

Influenci  ■/  Pressure.— the  best  results  with  acidity 
0*5  pei  cent,  and  time  i  bom  were  obtained  under  ■ 
pressure  ol    from   '.i  to  io  ..•  -  atmo- 

spheres the  yield  was  somewhat  less  ( i  s  ^  instead  of 
19-6  per  cent.).  Between  n  and  12  atmospheres  It 
1 ame  considerably  leu 

Influenci  of  Time.  The  most  favourable  time  of  heating 
was  found  to  be  15  minutes,  when  the  otbei  conditions  were 


et  favourable.     I  was  then  22*  5  per 

cent,  becoming  19*6  per  cent,  after  1  hour,  and  16*1  pet 
cent,  after  2  hours.  Hence,  the  best  conditions  for  the 
inversion  of  wood  are:  Acidity,  0*5  per  cent.;  pressure, 
9  atmospheres;  rati"  of  wood  to  liquid,  1:5;  and  time, 
15  minutes.  In  one  experiment,  in  which  the  autoclave 
was  healed  bj  direct  fire,  a  slightly  higher  yield  ( 28 •  I  pec 
cent.)  of  sugar  (as  determined  In  the  reduction  of  Fcbling's 
solution)  was  obtaine  I — a  result  contrary  to  what  might 
have  been  expected. 

//  tdrochloric  Acidasthe  Inverting  Agent. — This  offered 
no  advantage  over  sulphuric  acid,  as  the  yield  of  sugar  was 
somewhat  less,  whilst  the  leaden  wall  of  the  autoclave  was 
considerably  attacked. 

Inversion  of  the  Residue. — The  residue,  which  was  of  I 
brown  colour,  and  which  had  still  the  form  of  sawdust. 
yielded  a  further  10  to  1!  per  cent,  of  sugar  on  inversion. 
This  amount  is  too  small  to  makt  inversion  of  the  residue 
practicable  on  the  ;  tthor  suggests  that 

the  latter  might  be  used  for  the  manufacture  of  oxalic 
acid. 

'y  of  thi  Inverted  Liquid. —  It  was  found  that  the 
greater  the  quantity  ofacid  used  for  the  inversion,  the  more 
organic  acid  U  produced  from  the  wood. 

Comparison  oj  the  Results  of  thi  Inversion  <;/  Cellulose 
unit  Wood.  -From  the  foregoing  determinations  it  appears 
that  wood  is  much  mort  readily  inverted  than  cellulose,  if 
the  reduction  of  trebling's  solution  h,  take::  :i«  the  criterion. 
The  maximum  yield,  which  in  the  case  of  cellulose  is  at- 
tained after  about  Ij  hours,  is  obtained  with  wood  in  about 

15  minutes.     On  tb    nthei  hand,  w I  produces  only  about 

•2D  per  cent,  of  sugar,  whereas  cellul  ise  yields  about  45  per 
cent.  Whether  the  lignin  contributes  to  the  formation  of 
ir  still  remains  an  unsettled  question,  but  the  author 
points  out  that  the  amount  obtained  from  the  wood 
sponds  to  the  quantity  of  cellulose  present.  Moreover,  the 
residue    in    the   author's   experiments   was   certainly   not 

cellulose,  whilst  the  lignin  reaction  with   |  Ool  WSjf 

as  marked  in  the  case  "i  the  residue  as  in  the  original  saw 
dust. 

/  Mutation  Experiments. — In  five  determinations  in 
which  the  autoclave  was  heated  by  direct  tire,  the  reducing 

substance  could  not  be  fet nted     a  result  which  the  author 

considers  was  due  either  to  sing  formed, 

the  presence  of  some  other  substance  which  interfered  with 
the  fermentation.  Further  experiments  were  then  carried 
out,  in  which  the  autoclave  was  heated  indirectly  in  Un- 
usual way,  with  the  result  that  fermentation  readily 
occurred;  but  under  no  condition:  was  it  found  ; 
to  ferment  n  m  than  G4  per  cent  of  the  sugar  pi 
On  concentrating  the  distillates,  a  spirit  of 

50  per  cent,   strength,  with  B  pleasant   smell  and   taste,  was 

obtained. 

The  author  promises   a  further  oommunicati n  the 

results  of  experiments  on  a  mai  ufacturiug  scale,    C.  A.  M. 

Seeds,  Pfoti   on  the  Influence  of  very  low  Temperatures  on 
lit.    Germinalive    Power    of.       II.    T.    Brown   and     I'. 
ibe      Proc   Royal  -  «.  1897,  62.  I 
-      under  X  MY  .  pap  508. 

Bops,  The  Essential  dl  of.    A.  C,  Chapman.    J.  l'ed. 
Inst.  ,.i  Brewing,  1898,  4,  224. 

Si i  undi  r  \  \  .  pagt 

Brewing  Sugars,  On  thi  Analysis  «/■    G.  H.  Morris. 
.1    I  ed.  Inst,  of  Brewing,  1898,  4,  1  ••- - 

S      undi  i  Will.,  pagi  4'."',. 

Alcohol,  Thi  Determination  of  Small  Quimtiti 
!•'.  .1.  Benedict  and  l:  S  Morris.  .1  Amer.  Chen 
1898,  20, 

undi t  Will.,  page  500. 

Glycerin,    Oxidation    <»/.   by  tli*~    Bacteria   oj   Sorbose. 

i.    Bertrand.     Comptea  Bend.  1898, 126,  [11],  848. 

Si ,  under  WIN..  pagi   508. 
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PATENTS. 

Moulds,  Utilising,  for  the  Production  of  Alcohol.  A.  Col- 
k-ttc  fils  aud  A.  Boidiu,  Sechin,  France.  Eng.  Pat. 
115"),  Jan.  15,  1897. 

The  mould  Amylomyces  Rouxii,  when  grown  in  one 
hectolitre  of  the  residuary  liquors  of  yeast  factories,  will 
produce  1  litre  of  alcohol.  Other  similar  residues  may  be 
•utilised  for  the  production  of  alcohol  in  this  way,  aud  the 
above-mentioned  mould  may  be  replaced  by  the  chlamydo- 
mucor  of  Java  or  the  aspergitlus  orizsB  of  Japan. 

These  moulds  may  also  be  substituted  for  yeast  in  bread 
making. — A.  L.  S. 

Spirit,    Improved    Process  for   the    Purification    of. 
L.  Maiehe,  Paris.     Eng.  Pat.  4089,  Feb.  15,  1897. 

The  strong  spirit  to  be  purified  is  diluted  with  5 — 10  times 
its  volume  of  water,  and  subjected  to  distillation  in  a 
WHeuumata  temperature  of  about  26°  C.  The  impurities,  it  is 
stated,  distil  over,  leaving  the  pure  spirit  behind. — A.  L.  S. 

Alcoholic  Liquids,  A  Xcw  Method  of  Maturing, 
J.  G.  Hathaway,  Loudon.     Eng.  Pat.  8223,  March  30,  1897. 

Air,  and  air  rich  in  oxygen  is  passed  through  the  spirit  to 
he  matured,  which  is  heated  to  65° — 95°  F.  The  oxy- 
genated air  is  produced  by  passing  air  over  heated 
potassium  permanganate. — A.  L.  S. 

Cider,  Apparatus  for  the  Manufacture  of.     A.  C.  ISriet, 
Paris.     Eng.  Pat.  11,600,  May  10,  1897. 

Nine  diffusion  vats  are  mounted  on  trucks  running  on 
circular  rails,  so  that  each  vat  can  be  brought  successively 
under  an  apple-cutting  machine,  to  receive  a  charge  of 
2pple  cuttings.  Each  vat  is  divided  by  horizontal  partitions, 
hetween  which  the  apple  cuttings  are  held,  and  by  vertical 
partitions,  forming  compartments  up  and  dowu  whicli  the 
juice  circulates.  The  vats  communicate  by  pipes  furnished 
"with  stop-cocks.  The  liquid  is  made  to  circulate  con- 
secutively through  all  the  diffusing  vats  of  the  battery,  and 
is  finally  collected  in  a  vat. 

The  apple-cutting  machine  consists  of  a  drum,  at  the 
lower  end  of  which  is  a  revolving  cutter  consisting  of  a 
•Use  having  openings  on  which  are  mounted  frames 
containing  the  cutting  blades. — A.  L.  S. 

Alcohol,  The  Manufacture  of,  by  Saccharification  and  Fer- 
mentation by  Moulds.  A.  Collette  tils  and  A.  Boidin, 
Sechin,  France.     Eug.  Pat.  19,858,  Aug.  28,  1897. 

The  starchy  raw  material  is  well  boiled,  aud  the  starch 
liquefied  by  a  little  malt,  acid,  or  mould ;  it  is  then  well 
■boiled,  aud  cooled,  without  allowing  any  air  that  has  uot 
beeu  sterilised  to  come  in  contact  with  it.  A  pure  culture 
of  Amylomyces  Rouxii,  Aspergillus  orizse,  or  other  mould, 
is  then  added,  and  by  continual  aeration  and  agitation,  the 
mould  is  kept  submerged.  Saccharification  and  fermenta- 
tion of  the  starch  take  place,  the  latter  being  hastened  bj- 
the  addition  of  a  little  yeast.  This  process  is  stated  to  give 
.much  better  yields  of  alcohol  than  the  one  usually  practised. 

—A.  L.  S. 
Alcoholic  Liquors,  Improved  Process  and  Apparatus  for 

Accelerating  the  Ageing  of.     R.  M.  de  Tangrv,  Antwerp. 

Eng.  Pat.  30,G58,  Dec.  28,  1897. 

The  spirit  to  he  matured  is  passed  through  a  series  of 
vessels,  and  during  its  passage  is  gradually  raised  from  the 
ordinary  temperature  to  55°  C,  aud  then  graduallv  reduced 
to  the  ordinary  temperature.  In  the  upper  parts'  of  these 
vessels  there  are  condensers  or  tubes  of  a  pear-shaped 
section,  with  a  gutter  beneath  each  tube  to  coilect  the  liquid 
condensing  oa  them. 

The  spirit  which  has  passed  through  the  apparatus  i^ 
collected  in  a  vat,  which  has  a  partition  nearly  extending 
to  the  bottom,  but  leaving  sufficient  space  for  the  spirit  to 
flow  readily  under.  By  this  arrangement  the  spirit  deposits 
any  sediment  at  the  bottom  of  the  collecting  vat,  and  flows 
from  the  further  side  of  the  vat  bright.  The  impurities  of 
the  spirit  are  thus  separated,  partly  by  condensation  on  the 
tubes  of  the  condenser,  and  partly  as  a  deposit  at  the  bottom 
of  the  collecting  vat. — A.  L.  S. 


XYIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.)— FOODS. 

Pentosans,  The  Solubility  of,  in  the  Reagents  employed  in 
the  Estimation  of  Starch.  W.  B.  Krug  and  H.  \V.  Wiley. 
J.  Amer.  Cheni.  Soc.  1898,  20,  266. 

See  under  XXIII.,  page  498. 

Chocolate,  Detection  of  Added  Starch  in.  Posetto.  Giorn. 
di  Farm,  di  Chim.,  &c,  Jan.  1898;  through  Pharm. 
C'eutralhalle,  1898,  39,  [9],  152. 

See  under  XXIII.,  page  499. 

Flour,  Detection  of  Sawdust  or  Wood-Meal  in,     G.  A.  Le 

Roy.     Rev.  de  Chim.  Industr.  1898,  9,  [100],  114. 

See  under  XXIII.,  page  493. 

Moulds,  Utilising  for  the  Production  of  Alcohol. 
A.  Collette  fils  and  A.  Boidin,  Sechin.  France.  Em,'.  Pat. 
1155,  Jan.  15,  1897. 

See  under  XVII.,  see  adjoining  column. 

PATENTS. 

Albuminous  Products,  Manufacture  of  Soluble,  from  the 
Seeds  of  Plants.  O.  Imray,  London.  From  Farbwerke 
vormals  Meister,  Lucius,  and  Briming,  Hoechst  a  Main, 
Germany.     Eng.  Pat.  11,513,  May  8,  1897. 

Oil  cakes  are  ground  and  boiled  with  ether.  The  extracted 
mass  is  treated  with  just  sufficient  soda  to  dissolve  the 
albuminous  substances,  heated  to  80°  C,  and  stirred  for 
several  hours.  It  is  then  filtered  and  evaporated  to  dryness 
in  vacuo.  The  residue  is  the  soluble  sodium  salt  of  the 
albuminoids,  and  is  of  an  agreeable  taste  and  odour. 

—A.  L.  S. 
Flour  and  Meal,  Impts.  in  the  Manufacture  of.     W.  Jago, 
Hove,  Sussex.     Eng.  Pat.  12,567,  May  21,  1897. 

The  bran  and  flour  of  wheat  are  separated  in  the  usual 
manner.  The  bran  from  100  lb.  of  wheat  is  treated  with  a 
wort  prepared  from  25  lb.  of  malt  at  160°  F.  for  one  hour, 
when  the  mixture  is  boiled  and  the  water  evaporated  in  a 
suitable  apparatus.  The  dry  mass  is  ground  and  mixed 
with  the  flour. — A.  L.  S. 

(.B.)— SANITATION ;   WATER  PURIFICATION. 
Sterilisation  of  Liquids  by  Filtration.     J.  Hausser. 
Oomptes  Rend.  1898,  126,  [11],  844 — 846. 
The  Chamherland  aud  Garros  filters,  as  is  well  known, 
work  very  slowly,  and  are  difficult  to  clean.     In   order  to 
form  a  filter  free  from   these  objections,  and  which   will 
sterilise  most  liquids,  and  especially  water  and  beer,  the 
author  proceeds  iu  the  following  way :  — 

Infusorial  earth,  otherwise  known  as  farine  fossile  and 
Kieselguhr,  is  sifted  to  remove  sand  and  other  grosser 
impurities.  It  is  then  ignited  at  a  temperature  of  about 
800° — 1,000°  C.  After  cooling,  it  is  pulverised,  aud,  if  it 
be  necessary  to  have  an  impalpable  powder,  is  treated  by 
elutriation.  This  latter  operation,  however,  may  iu  general 
be  omitted,  except  in  certain  special  cases.  If  wine  is  to  be 
filtered,  it  is  necessary,  on  account  of  the  acidity  of  this 
liquid,  to  complete  the  purification  by  washing  with  a 
mineral  or  organic  acid.  The  substance  thus  obtained  is 
insoluble  in  most  liquids,  and  does  not  communicate1  to  them 
any  taste. 

To  prepare  the  filtering  bed,  the  powder  is  suspended  in 
the  liquid  to  be  filtered,  and  run  on  to  any  suitable  filter 
support.  The  liquid  flows  through,  leaving  a  perfectly 
regular  compact  layer,  which  is  capable  of  retaining  the 
smallest  particles  aud  micro-organisms.  Filtering  beds  pre- 
pared in  this  way,  filter,  other  things  being  equal,  from  15 
to  20  times  as  fact  as  the  Chamlierland  filter.  Absence  of 
rigidity  is,  if  anything,  an  advantage,  since  it  facditates 
renewal  aud  cleaning.  When  the  filtering  power  seem9  to 
be  exhausted,  the  layer  is  removed  by  a   current  of  water 


4H4 


THE  JOURNAL  OF  THE  SOCIETI  OF  CHEMICAL  INDUSTRY.       [Mvsi.tsw. 


and  replaced  by  a  fresh  bed.  When  dirty,  the  original 
properties  of  the  powder  may  be  restored  by  washing 
with  dilute  acid,  drying  and  re-igniting.  Since  the  first 
portions  of  the  filtered  liquid  are  not  sterile,  they  must 
of  course,  be  paBsed  through  the  filter  once  more,  and  if 
continuous  sterilisation  be  desired,  it  is  important  that  the 
filtration  should  never  be  stopped,  except  when  absolutely 
riments  have  shown  that  a  depth  of  filtering 
bed  amounting  to  four-  or  five-tenths  of  a  millimetre  is 
-utficient  for  sterilisation. — I.  B. 

Disinfection.  .V.  „   Method  of ,     B.  Waltherand  A.  Schloss- 
man.    J.  fur  Prakt.  Chem.  57,  [3  and  I],  173—197. 

By  means  of  a  specially  constructed  apparatus.  a  mixture  of 
formaldehyde  and  glycerin  is  sprayed  into  a  room  which  is 
to  be  disinfected,  until  a  thick  fog  results  ;  about  4  lb.  of 
the  mixture  are  needed  per  1,000  ch.  ft  The  room  need 
not  be  hermetically  closed  during  the  operation,  as  the 
ordinary  circulation  of  air  assists  in  spreading  the  dis- 
infectant and  in  enabling  it  to  reach  remote  corners.  Three 
hours'  exposure  was  found  sufficient  to  kill  all  germs  in  the 
room*  experimented  on,  though  the  test  objects  were  pur- 
posely chosen  of  the  most  refractory  nature.  1'or  example: — 
I  iecee  of  linen  thickly  coated  with  a  paste  of  white  of  egg 
and  garden  Boil,  dried  in  an  incubator;  layers  of  soil  :t  or 
4  mm.  thick  with  potato -kins  under  and  above  them;  potato 
skins  alone  :  these  were  placed,  open  and  covered,  at  various 
heights  in  the  room,  in  recesses  in  the  wall,  on  the  floor, 
under  pieces  of  furniture,  in  tall  glass  cylinders,  or  in 
let  cylinders  under  a  layer  of  wadding,  in  the  pockets 
of  thick  winter  clothii  sterilised  by  this 

exposure.  Live  guinea  pigs  and  rabbits  were  also  found 
to  be  freed  from  bacteria  in  their  skins,  their  bedding  straw. 
and  their  excrement.  The  authors  attribute  the  very 
advantageous  effect  of  adding  glycerin  to  the  formaldehyde, 
to  its  hygroscopic  character  and  its  power  of  adhering  to 
and  penetrating  most  of  the  ordinary  porous  materials 
ad  about  a  household.  They  anticipate  that  it  maybe 
found  possible  to  diminish  siill  farther  the  necessary 
duration  of  the  period  of  disinfection, and  that  their  method 

will  much   more    powerful    agent   than   any    yet 

known  against  the  spread  of  infectious  diseases  not  only  in 
man  but  in  ill  ■  lower  animals. — .1.  T.  I>. 

'     :'»,»  Monoxide,  Estimation  if  in  large  Quantities  if 
I"        A    t.autier.     Comptes  Bend.  1895,  126,  793. 

So  under  Will.,  page  190. 

Carbon  Monoxide,  Estimation  <f,  in  Air.     A  Gamier. 
Comptes  (tend.  1898,126,  [18], 

idei  Will., ;xi;/<  19a 

('in'         M  Detection  if.  in   Air  hy  Mums   oj 

Palladium  Chloride ;  and  IraMfermation  of,  into 
Carbon  Dioxide  at  the  Ordinary  temperature.  Potain 
andDrouin,     < ptes  Rend.  1  sits.  UJ^     is], 

>..   uwl.r  U1I1..W 

PATKNI  3. 

/  and  in  Apparatus  Jbr   Opening 

,„„/  i  \1.  Park,  Blackburn.     Iv 

rj,  1897. 

s. .  mi/,  ;•  I.,  page  -w  1. 

/  *  A  New  or  Improved  I'm,,**  and  .Ip/m- 

,,///js   for    Purifying    and    Util    ing.     G.    V  de   Katow, 
.I,,     i  rem  H  ibaden,  Germany. 

Pat.  H281,  Mar  h  81, 

A    -icn-of   mechanii  ll    -training   appliances   arc    lived  in 
the  main  sew.  I  .  C  '|    '  ''    " 

flows,  suspended  matter  ol  an  increasing  d  leness. 

I  he  coarser  blatters  are   first  separate!  by  a  fixed  grating, 
and  are  swept   by  a  revolving  raki        ti    .travelling1 
ond  this,  a  movable  bottom,  slightl)  below  the  bottom 

lev'..!    of    the    sewer    proper,    is    provided,    ou    which    sand 


deposits,  and  is  automatically  discharged  at  intervals  into  a 
catch  pit,  from  which  it  is  raised  by  a  dredger.  Further 
along,  a  second,  finer  screen  with  revolving  rake,  rem 
the  coarser  matters  still  remaining  in  suspension ;  and 
finally,  the  liquid  flows  through  two  screens  which  remove 
the  finest  particles ;  these  screens  are  fixed  in  grooves,  so 
that  when  clogged  they  can  be  raised,  one  at  a  time,  for 
cleaning  purposes.  The  clarified  liquid  may  flow  direct 
into  a  stream,  or  it  may  be  treated  with  suitable  chemicals 
and  passed  through  clarifying  tanks.  The  solid  refuse- 
screened  from  the  sewage,  together  with  the  chemical 
precipitate,  if  any,  is  mixed,  pressed  into  bricks,  and  sold 
for  manure. —  I,.  A. 


(C.)— DISINFECTANTS. 

PATENTS. 

Disinfecting  and  Antiseptic  Block,  I  New  and  Tmprovul. 
J.  L.  Mortimer  and  J.  H.  Williams,  Liverpool.  Eng. 
Pat  6823,  March  16,  1897. 

Potassi cm  or  sodium  permanganate  is  heated  to  880°  F. 
with  about  one-third  of  its  weight  of  cither  naphthalene, 
camphor,  or  both,  and  the  thoroughly  incorporated  mixture 
is  moulded  into  blocks.  Instead  of  camphor  and  naphtha- 
lene, soap  in  a  liquid  state  may  be  used,  the  invent 
object  being  to  coat  the  cr\  -tals  or  particles  of  the  perman- 
ganate with  a  slightly  soluble  or  volatile  substance  which. 
by  dissolving  or  evaporating,  gradually  exposes  the  per- 
manganate to  the  solvent  aci  using  through 
the  trap,  drain,  sink,  &c,  in  which  the  block  ma\  be  pis 

I.    A. 

Drying  and  Sterilising,  Impts.  in  or  relating  to.   II.  Higg 

abridge.      1  larch  '.!•»,  1- 

A  SBB1B8    of   drying    chamber-    are    each    provided   with   a 
superheater  of  any  convenient  form,  such  as  a  coil  of  piping, 
and  these  arc  arranged   in   a   series    >,,   that    steam    ;■ 
through  each  chamber  in  succession,  being  superheated   in 
its  passage  between   each    chamber.     Any   chamber    e h 
cut  out    by    diverting   the    steam    through    a    bye-pass    pipe, 
and   the   temperature    of    each    chamber    is    controlled    by 
adjusting  the  superheating  ol   the  steam.     The  appazata 
-tateil  to  be  applicable  for  sterilising  clothes   in  workho 
and  hospitals. — E.  tit'. 

Sterilising    Apparatus,    Impts.   in  ami  relating  to,      II 
Eng.  Pats.  7CB7  and 
M,  I 
Tin  apparatus  described  in  both   specifications  consists  of 

a  steam  generator,  a  pipe  in  which  the  steam  is  superheated, 

and    a   sterilising  chamber,   all  contained   within    an  outer 

lg,  which  is  lagged  and    can    be   moved  about  on 

lerj. 

In  the  tii st  specification,  the   steam  is  generated  huJ 

Superheated  in   a  coil  of  pipe   supplied   with    water   from   a 
tank    fixed    outside    the    casing.      The    superheated    steam 
0  the  lower  part  of  the  sterilising  chamber  and 
escapes  at   the  top.  at   substantially  atmospheric  pressure, 
through  a   tube   which    conveys  it    into  the  tank,  where  it 
partly    comb  uses    and    heats    the    water.      The    lid    of  the 
chamber  fits  tightly,  but   is   not  fastened    down,  ami  carries 
a  tube  closed  at  the  low.  r  end  to  bold  a  thermometer. 
In    the    second  specification,  the  steam    generator 
upright    boiler    placed     within    the    casing,    the 
superheated  in   a  coil  of  pipe    which  passes  from    the   -'■ 
space  of  this  boiler  to  the  sterilising  chamber,  and  the  st 

indensed    in   another   pipe    which    is   coiled    around  the 
de  of  the  casing  and   returns  tin-   condensed  water  lo 
the  boiler.     In  this  ease,  the  lid  is  fastened  down  by  thumb 
screws,  and  carries  a   safety    valve  and  pressun 
wall  as  a  tube  for  the  thermometer. —  I.,  a 

.  containing  Mercury  Albuminat 
in  the  Manufacture  of.    B   Bhrhardt,  \ 

.-.  Pat.  8407,  .Ian. 

s,.   nml.r  XII.,  pap 
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XIX.-PAPEE.  PASTEBOARD.  Etc. 

Sulphur:  Amount  required  by  the  Sulphite  Treatment 
of  Wood.     Papier  Zeit.  1898,  23,  [18],  646. 

Is  the  annual  report  of  the  Josefihiitte  pulp  mills,  in 
Bohemia,  it  is  stated  that  the  average  proportion  of  sulphur 
used  during  1897  amounted  to  10-9  kilos,  per  100  kilos,  of 
air-dry  cellulose  (12  per  cent,  of  moisture). — S.  P.  E. 

Waste  Sulphite  Lye  and  Common  Salt.     Papier  Zeit.  189S, 
23,  [26],  951. 

As  in  most  countries  Salt  is  taxed  for  manufacturing  pur- 
poses, whilst  farmers  who  use  it  as  a  cattle  food  are  exempt 
from  the  tax,  a  method  of  rendering  the  common  salt  unfit 
for  manufacturing  purposes,  but  not  unfit  for  cattle  food,  is 
very  much  required. 

An  addition  of  5  to  10  per  cent,  of  waste  sulphite  lye  is 
found  to  answer  this  purpose,  being  very  difficult  to  remove 
from  the  salt,  and  not  rendering  it   distasteful  to  cattle. 

— S.  P.  E. 

Paper-making,  Leather  Cuttings  for.     Papier  Zeit.  1898, 
23,  [22],  802. 

A  correspondent  of  the  Papier  Zeitung  puts  forth  the 
opinion  that  leather  cuttings  should  be  very  useful  for 
paper-making,  on  account  of  their  low  price  and  the  long 
fibres. 

Leather  cuttings  have,  however,  often  been  tried  without 
success,  on  account  of  the  leather  containing  no  felting 
fibres.  The  cuttings  conld  only  be  used  as  a  filling  for  the 
paper,  and  might  be  useful  for  thick  paper  or  boards  ;  but 
thin  paper  could  not  be  made  from  the  leather,  as  stronger 
felting  fibres  are  required. — S.  P.  E. 

PeQtfor  Paper  Pulp.     Papier  Zeit.  1898,  23,  [33],  1209. 

C.  A.  Zschokner,  of  Vienna,  has  obtained  an  Austrian 
patent  for  a  process  of  converting  peat  turf  into  a  pulp 
suitable  for  making  paper,  and  also  for  rendering  the  fibres 
capable  of  being  spun.  According  to  the  author,  previous 
attempts  to  clean  and  soften  the  fibres  have  failed,  owing 
to  the  severe  action  of  the  chemicals,  heat,  and  pressure 
employed. 

By  the  present  invention  the  peat,  after  being  washed,  is 
treated  under  a  pressure  of  one  or  more  atmospheres  with  a 
2  per  cent,  caustic  soda  solution  at  a  temperature  of  4  — 
25°  C.  After  10  to  14  hours  a  dark  brown  lye  is  formed, 
which  is  drawn  off,  and  the  peat  well  washed  with  water,  and 
subsequently  treated  under  pressure  with  a  1  per  cent,  solu- 
tion of  alkali.  The  fibres  are  preferably  bleached  with  a 
solution  of  calcium  or  sodium  hypochlorite  of  about  2°  B.  at 
the  ordinary  temperature,  but  under  pressure.  It  is  stated 
(hat  a  large  company  has  been  formed  in  Vienna  to  manu- 
facture peat  paper,  peat  boards,  and  spun  peat  fibres,  and 
that  patents  have  been  applied  for  in  all  countries  of  Europe 
and  America. — S.  P.  E. 

Straiv  Boards.     Papier  Zeit.  1898,  23,  [24],  379. 

In  many  strawboard  mills  much  mischief  is  done  in  the 
boiling.  To  obtain  good  boards,  care  should  be  taken  that 
wheat  and  rye  straw  are  not  boiled  together.  Rye  straw  is 
sufficiently  soft  after  about  3|  to  4  hours'  boiling,  whilst 
wheat  straw  requires  quite  5  hours.  85  kilos,  of  lime  are 
sufficient  for  1,000  kilos,  of  rye  straw,  whilst  100  kilos, 
of  lime  and  longer  boiling  are  required  for  wheat  straw. 

The  steam  pressure  in  the  boilers  ought  .not  to  exceed 
5  atmospheres,  a  higher  pressure  causing  the  straw  to  burn, 
which  shows  especially  in  such  boards  as  have  to  be  covered 
with  thin  paper. 

It  is  therefore  much  better  to  keep  the  two  kinds  of 
straw  as  separate  as  possible. — S.  P.  E. 

PATENTS. 
Manufacture  of  Glutinous  Substances  or  Sizes    [Paper], 
Process  for    the.     A.   Mitscherlich,    Freiburg,    Baden, 
Germany.     Eng.  Pat.  8042,  March  29,  1897. 

Tin:  invention  relates  to  a  process  for  the  manufacture  of 
size  from  horny  matters,  keratin  masses,  or  similar  bodies, 


and  for  rendering  it  particularly  suited  for  sizing  paper 
by  means  of  rosin.  Horn  pieces  or  keratin  bodies  are 
suitably  dissolved  by  means  of  dilute  alkaline  solutions  j  to 
this  solution  at  1003  C.  the  rosin  is  added  in  such  quantities 
as  will  dissolve  readily,  forming  a  transparent  liquid,  which 
on  cooling  sets  to  a  tough  jelly. — J.  G.  P. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Iodine,  Rapid  Process  for  the  Solution  of,  in  Oils.  A. 
Schmitt.  I/Union  pharmaceut.  1898,  j$9  99  ;  Chem. 
Zeit.  Rep.  1898,  22,  [29],  87. 

As  a  means  of  saving  time  in  the  solution  of  iodine  in  oil, 
the  author  recommends  the  following  method,  which  depends 
on  the  employment  of  glycerin  and  an  iodide  as  a  pre- 
liminary solvent.  For  example,  1  grm.  of  "  iodine  bisub- 
limat.,"  0-25  grm.  of  sodium  iodide,  and  I — 2  dropsof  pure 
glycerin  are  triturated  very  intimately  till  the  iodine  has 
completely  dissolved,  and  then  the  requisite  quantity  of  oil 
is  added.  This  process  may  be  carried  out  in  a  few 
minutes  ;  the  solution  of  the  iodine  in  the  oil  is  complete 
and  the  liquid  becomes  quite  clear,  and  is  gradually  de- 
colorised. —A.  S. 

Absolute  Alcohol,  Preparation  of,  by  means  of  Calcium 
Carbide.  E.  Ostermayer.  Pharm.  Zeit.  43,  99  ;  Chem. 
Centr.  1898,  1,  [11],  658. 

The  author  succeeded,  it  is  stated,  in  preparing  "  100  per 
cent."  alcohol  from  ordinary  spirit  on  the  small  scale  by 
means  of  the  method  proposed  by  P.  Yvon  (this  Journal, 
1898,  180),  but  the  product  had  an  unpleasant  odour  and 
taste,  due  to  the  presence  of  organic  sulphur  compounds. 

—A.  S. 

"  Acetone  Oil "  and  Ketones,  Preparation  of  [from 
WoolrWashings'].  A.  and  P.  Buisine.  Rev.  de  Chim. 
Industr.  1898,  9,  [100],  112—114. 

The  authors  suggest  a  process  for  the  production  of 
"  acetone  oil  "  by  making  use  of  the  volatile  fatty  acids  con- 
tained in  the  liquid  obtained  by  washing  wool.  This  liquid 
is  allowed  to  ferment,  producing  fatty  acids,  ammonium 
carbonate,  &c.  After  heating  to  drive  off  the  ammonium 
carbonate,  the  fatty  acids  are  liberated  by  the  addition  of 
sulphuric  aeid,  and  the  volatile  acids  separated  by  distillation 
in  a  current  of  steam.  Calcium  carbonate  is  then  added  to 
the  distillate,  and  the  liquid  is  evaporated  to  dryness.  The 
dry  calcium  salts  of  the  volatile  fatty  acids  thus  obtained 
are  distilled  in  the  usual  way,  the  yield  being  a  mixture  of 
ketones. — YV.  P.  8. 

Quinine  Glycerophosphate.     Moncour.     J.  Pharm.  Chim. 
1898,  7,  [8],  384—389. 

Quinine  glycerophosphate  is  obtained  by  neutralising  the 
free  acid  with  the  calculated  quantity  of  quinine,  or  by 
double  decomposition  between  quinine  sulphate  and  calcium 
glycerophosphate.  The  compound  forms  slender  white 
needles  melting  at  ]54°  C,  less  bitter  than  quinine  sulphate 
and  slightly  soluble  in  hot  and  cold  water.  At  15°  C,  alcohol 
of  95  per  cent,  strength  dissolves  3  percent.,  but  at  100°  C.  the 
salt  is  soluble  in  all  proportions.  The  addition  of  a  very 
small  quantity  of  aeid  (citric  or  hydrochloric)  largely  in- 
creases the  solubility  in  water.  Analysis  shows  the  com- 
pound to  be  the  basic  salt — 

C3II;03.PO.(OH.C;(1Hi4X..O;):  +  4H.O. 

Quinine  glycerophosphate  should  not  give  the  tests  for  free 
phosphoric  acid  with  ammonium  molybdate  or  magnesia 
mixture,  it  should  not  give  up  glycerin  when  washed  with 
water,  and  should  show  the  correct  melting  point.  The 
quinine-content  is  obtained  by  dissolving  in  dilute  acid, 
precipitating  with  alkali,  washing,  and  weighing  ;  phosphoric 
acid  is  estimated  in  the  residue  after  calcination  with 
potassium  nitrate  and  carbonate. — A.  C.  \V  . 
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Morphine-Quinoline  Ester.     P.  (John.      Kaiserliche  Akad. 
der  Wissenschaft.  in  Wien,  1898,  (7),  51. 

DlCHLOa-QUTNOUHB  acts  on  morphine  with  the  liberation 
ol  hydrochloric  acid,  whilst  codeine  remains  unchanged  even 
after  prolonged  beating—  a  circumstance  which  explains  the 
different  behaviour  ol  the  hydroxy)  groups  of  the  former 
alkaloid.  The  author  draws  the  conclusion  that  the 
hydrogen  which  appears  to  be  substituted  in  codeine  by  the 
methyl  groop,  has  entered  into  reaction.  The  product 
obtained  by  the  action  of  dicbloroquinoline  on  morphine 
forma  small,  pointed,  white  prisms  which  melt  at  158°  C. 
Mineral  acids  combine  with  the  base  and  form  hitter  salts. 
The  new  base  doc-  not  give  the  characteristic  reactions  of  mor- 
phine with  ferric  chloride,  iodic  acid,  or  with  other  reagents. 
<  H  the  derivatives,  the  acid  salts  are  mostly  amorphous  and 
soluble  in  water,  but  the  normal  salts  crystallise  readily 
in  well  defined  form.  The  normal  sulphate  shows  some 
similarity  to  normal  quiniie  sulphate.  It  consists  of  fine 
shining  needle-  which  dissolve  in  water  on  the  addition  of  a 
few  drops  of  hydrochloric  acid.  This  solution  i-  a  power- 
ful tetanic  poison.  Doses  of  0001  grin,  have  a  lethal 
effect  on  cold-blooded  and  0*2  grm.  on  warm-blooded 
animals.      It    pi  complete    paralysis,    and    arrests 

respiration  while  the  heart  continues  to  beat,  and  sensibility 
i-  retained.  The  platinum  double  salt,  the  chromate, 
tartrate,  and  picrate,  ore  described.  The  ester  gives  sub- 
stitution products  w  ith  bromine,  similar  to  those  obtained 
with  morphine,  and  also  forms  a  periodide  with  iodine. 

—,I.li    B. 

The  Rhodinol    Question.     J.  Hertram  and  E.  Gildemeister. 
I!er.  1898,  31,  [6],  74:i. 

A  tiDii.v  to  I'oleck  (this  Journal.  1898,  207).  The 
differences  between  the  statements  of  Kckart  and  other 
ers  led  the  authors  in  1894  to  investigate  rose  oil. 
'['hey  found  thai  Eckart's  "  rhodinol "  was  not  a  pure 
substance;  the  primary  alcohol  isolated  from  it  was 
identical  with  the  geraniol,  c.  II  .' '.  discovered  by 
.Tacobsen  in  1K7H  in  Turkish  geranium  oil,  and  thus  could 
receive  no  other  name  than  geraniol  — A.  ( I.  \V. 

Caffeine  Sodium   Benzoate.     1\  Holla.     Boll.  Chim.  Farm. 
37f  100— 101  ;  Chem.  Centr   1898, 1,  [11],  678. 

It  is  stated  that  on  mixing  together  solutions  of  caffeine 
and  sodium  benzoate,  caffeine  sodium  benzoate  is  some- 
times precipitated  as  loon  as  the  mixture  becomes  cold. 
The  author  observed  that  I  on  of  uncertainty  will 

•.  -  be  present  if  the  sodium  benzoate  contain  fret 
solium  carbonate,  and  he  therefore  proposes,  either  that 
the  b  razoate  employed  be  firsl  purified,  or  that  a  ft ■»  centi- 

L'lins.  of  free   benzoic  acid    be    added    to   the  hot    Solution    of 

lie  b<  nzoatt  ae. — A.  B. 


//  ,      /      /     cntialOilof.     A.C  Chapman.    J.  Fed. 
Inst.  Brt  4,  824—288. 

1 c,u  [no   a   brie!  a ml  ol    nil  own  r<  te  irchi 

i  id    those   Of    son,,-  other 
on  the  essential   oil  of  bops,  | 
experiments  which  he  has  made   with  the  • 

lation  of  this  oil.    When  exposed  to  the 
air,  u  resinfies,  and  absorbs  oxygen,  but   forma  no  valeric 

acid.      In    an    alkaline    solution  ol  potassium    pel 

it    readily    •  ■ tngsl   othei    substances, 

an  oily  is  not,  however,  valeric  acid.      The  Same 

product  1  bj  oxidation  with  cb 

I  be  essi  m  old  bops  was  oxidised  with 

alkaline  potassium  :  itc,  and  valeric  aeiu  identified 

in   the   products,     This   acid,    then  -    from    the 

oxidation  of  on.  other  than  the 

oil)  i  probablj  it  is  the — atled  "  soft  resin."    The  author 
bus  also  found    (B  irnol,  1896,  288)  that  neither 

the  essential   oil  of  bops   or  ;m\   one   of  lis  constituents 
possesses  antiaept  Hie  preservative  power  of 

bops,  as   was    originally    suggested    by    Hayduck,  is   due  to 
certain  ol  the  n  Set   tins  Journal,  1898 

—J.  I.   11. 


Pilocarpidine.     J.   Herzig  and  H.    Meyer.     Mouatsh.  fur 

Chem.  1898,19,  [1],  56—59. 
Tut:  authors  have  found  that  pilocarpine  contains  one 
methyl  group  united  to  nitrogen,  and  pilocarpidine  no 
methyl  group  so  united  Petit  and  l'olonowsky  (this 
Journal.  1897,461,  555,756),  on  the  contrary,  state  that 
the  two  alkaloids  are  isomeric,  pilocarpine  being  tranformed 
into  pilocarpidine  oo  heating,  without  change  of  weight. 
Merck's  Report  for  1897  states  that  the  pilocarpidine  from 
jaborandi  is  not  identical  with  the  substance  obtained  from 
pilocarpine.  The  hydrochloride  of  the  base  obtained  by 
heating  pilocarpine  contains  one  methyl  group  ;  the  formula 
C„H16N,03.HCl.AuCI,  was  fcund  for  the  gold  double  salt. 
The  double  chloride  given  by  pilocarpidine  from  Merck  has 
the  formula  ( ',„IInN'..i  l;.  lli'l.  Aut  I,.  Thus  pilocarpidine 
is  not  identical  with  the  isomer  of  pilocarpine. — A.  ('.  YV. 

Scopolamine   uml   Scopoline.     W.   Luboldt.      Archiv.  der 

Pharm.  189S,  236,  [I],  11—47. 
Preparation  of  Free  Scopolamine. — The  alkaloid  was 
liberated  by  treating  an  aqueous  solution  of  the  recrystal- 
lised  hydrobromide  with  potassium  hydroxide  solution, 
washing  out  with  chloroform,  evaporating  the  solvent,  and 
treating  the  residual  base  with  ether.  The  ether-extracted 
base  was  then  treated  with  the  theoretical  amount  of  water 
and  a  little  alcohol,  to  prevent  precipitation ;  from  this 
medium  it  crystallised  in  colourless,  clear,  rbombohedric 
crystals  containing  one  molecule  of  water  and  corresponding 
to  the  formula  CitH^NCHjO.  The  melting  point  was 
56  i  '.,  and  the. solubility  in  water,  at  15s  C,  1  -4940  in  100. 
The  specific  rotation  was  a„  —  —  l°-.t7.  The  action  of 
strong  sulphuric  acid  upon  the   1  It  in 

the  removal  of  a  molecule   of   water   from  two  molecules  of 
scopolamine;  thus,  'ji    .n    \<  \t  —  II  i  i       i     ,||    \  | 

Scopoline  was  obtained  by  the  prolonged  boiling  of  scopo- 
lamine hydrobromide  with  barium  hydroxide  solution  :  the 
base  was  extra,  led  by  chloroform  and  Crystallised  from 
petroleum  spirit  or  ether,  from  which  it  separated  in  long 
transparent  needles,  m. p.  109°  C.  The  hydrochloride, 
t  ,11  N'ii  Hi  1-  II 'i.  occurred  as  crystalline  tablets)  the 
hydrobromide  as  needles,  the  hydriodide'  in  columnar 
crystals  ;  the  sulphate.  ((',11,  ,M  I.)  .11  »i  >,.  u-  a  hygroscopic 
crystalline  powder.  By  oxidation  with  a  permanganate, 
base  v  opoliginine,  which  contained  a  CH| 
group  less  than  soopo  orresponded  to  the  formula 

C.H„N0        -     ipo       nine    melted    at    805     to    806    I'.,  hut 

sublimed  above  I It   occurred  in  prism-       The  Baits 

of  this  base  were  prepared  and  examined,  and.  by  treatment 
with    methyl     iodide,    scopoliginino    was    reconverted     into 

line. 

lb.  analogy  betwei  a  scopoline  .*n'i  tropine  shown  in  the 
product-  of  oxidation  was  further  visible  in  the  results  of 
methylation  and  decomposition.     ,\  long  aeries  of  methyl 

derivatives  and  their  salts  were  obtained  and  examine. I. 
Scopoleines  resembling  in  character  the  tropein.  - 
l..idenhiirg.  were  also  prepared  by  similar  methods.  I  ur 
thermore,  il  is  pointed  out  that  the  empirical  formula  of 
line,  i  ,11  NO  compared  with  that  of  tropine, 
cjl  Nil.  ahowa  that,  in  the  former,  two  atoms  of  hydrogen 
have  been  replaced  bi  one  atom  of  oxygen,  probably  as  a 
ketone  group. — I.  1 1.  It. 

Giucerophotphalet,  Critical  Study  of  the  Method  for  the 
I  itimation  of  the.     II.  Imbert  and  .1    Pages.    J.  Pharm. 

(  ti mi    1898,7,      8  -        aU..   this  Journal,  h 

^. ,  m, J.  r  Win  .  pagi   ".OO. 

Mustard  Oil,  Tin    Estimation  of.     I  .  Haselhoff.     Zc  ii>. 
der  -N'ahr.  uml  Gentisam.  1898,  4,  885. 

S  ■  imder  XMII..  page  500 

kloride,  Madagan's  Ammonia  Te$l  forth* 
Purity  of.      I      i  r    and    Soehne.     Pharm. 

ralballe,  39,  [9],  141. 

.s     under  \\\\\.,)>agc  194. 
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Cantharides,   Assay  of.     H.    G.  Greenish  and  II.  Wilson. 
Pharra.  J.  1898,  60,  256. 

See  under  XXIII.,  page  501. 

Goupia  Tomentosa,  The  Volatile  Constituents  of  the  Wood 
of.  W.  R.  Dunstan  and  T.  A.  Henrv.  J.  Chenv.  Soc 
April  1898,  226. 

See  under  XXIV.,  page  504. 

PATENTS. 

New  Chemical  Compound  [Condensation  Product  of 
Gallic  and  Salicylic  Acids]  suitable  for  Medicinal 
Purposes,  Manufacture  or  Production  of.  Farben- 
fabriken  vormals  F.  Bayer  and  Co.,  Elberfeld,  Germany. 
Eng.  Fat.  9898,  April  20,  1897. 

The  process  is  claimed  for  producing  a  condensation 
product  of  gallic  and  salicylic  acids,  which  consists  in 
acting  on  an  equimolecular  mixture  of  the  acids  or  their 
salts  with  phosphorus  oxychloride  or  other  dehydration- 
agent.  The  product  of  the  reaction,  which  is  probably 
a  mixed  anhydride,  OH.C6H4.CO.O.CO.C6H2(OH)3,  is 
claimed  as  a  new  product,  and  its  use  is  also  claimed  for 
medicinal  purposes. — A.  C.  W. 

Aldehydobenzoic  Acid  and  Intermediate  Products,  Impts. 
in  the  Manufacture  of.  G.  B.  Ellis,  London.  From  La 
Soeiete  Chimique  des  Usines  du  Rhone,  anc.  G.  P. 
Monnet  et  Cartier,  Lyons,  France.  Eng.  Pat.  10,183, 
April  23,  1897. 

On  oxidising  naphthalene  or  naphthalene  derivatives  with 
permanganate,  o-oxalylbenzoic  acid — ■ 

(1.2)H02C.C6H4.COC02H 

is  obtained.  When  this  substance  is  treated  with  aniline  in 
an  aqueous  solution,  it  forms  a  compound  having  probably 
the  following  formula  : — 

^N.CCH5 
C6H5NH„.H02C.CcH4.C 


\ 


C02H(H2N)C6Hj 


On  boiling  this  substance  in  a  neutral  solvent,  such  as 
toluene  or  xylene,  it  is  converted  into  anilidobenzylidene-o- 
carboxylic  acid,  melting  at  174°  C,  which,  on  hydrolysis,  is 
converted  into  aldehydobenzoic  acid.  In  practice,  the  solu- 
tion obtained  by  oxidising  naphthalene  or  naphthalene 
derivatives  with  permanganate,  after  filtering  off  the 
manganese  dioxide,  is  acidulated  with  acetic  acid.  To  this 
is  then  added  a  quantity  of  aniline,  such  that  three  mole- 
cular proportions  are  present  to  every  one  of  the  o-oxalyl- 
benzoic acid.  The  mixture  is  warmed  for  half  an  hour  to 
80° — 100°  C.,  and,  on  cooling,  the  new  aniline  salt  separates 
out  in  yellowish  leaflets,  any  phthalic  acid  formed  in  the  first 
part  of  the  operation  remaining  in  solution.  The  aniline 
salt  thus  obtained  is  suspended  in  five  times  its  weight  of 
xylene,  or  10  times  its  weight  of  toluene,  and  cohobated  for 
half  an  hour.  Carbonic  acid  is  given  off,  and,  on  cooling, 
anilidobenzylidene-o-carboxylic  acid — 

C6H5N:CH.CsH4'.C02H 

crystallises  out.  On  warming  this  compound  with  10  times 
its  weight  of  10  per  cent,  hydrochloric  or  sulphuric  acid  on 
the  water-bath,  solution  takes  place,  and,  after  filtering,  the 
filtrate  is  extracted  with  ether.  On  removing  the  latter, 
aldehydo-o-beuzoic  acid,  melting  at  98°  C,  is  obtained. 

— T.  A.  L. 

Sterile  Iodoform,  Production  of.     Chemische  Fabrik  vorm. 

E.  Schering,  Berlin,  Germany.     Eng.  Pat.  1),22<;,  M.i\  5, 

1897. 
The  claim  is  for  a  mixture  of  iodoform  with  a  solid  poly- 
meride  of  formaldehyde.  Iodoform  thus  treated,  containing 
only  0-5 — 0'025  per  cent,  of  formaldehyde,  remains  sterile 
after  several  days'  exposure  to  the  air,  and  has  a  strong 
smell  of  the  aldehyde.  Under  polymers  of  formaldehyde 
are  included  trioxymethylene,  a-trioxymethyleue,  and  a 
solid  polymer  prepared  by  mixing  50  parts  of  40  per  cent, 
formaldehyde  solution  with  25  parts  of  concentrated  sul- 
phuric acid,  and  cooling.     After  several   days'  standing  the 


precipitated  white  powder  is  washed  and  dried.  This  sub- 
stance is  insoluble  in  ammouia,  and  melts  at  162"  0.  in  a 
closed  tube.— A.  C.  W. 

Saticylo-acetic   Acid,    Process  for    the   Manufacture    of. 
J.    D.    Riedel,    Berlin,    Germany.     En».    Pat      11  596 
May  10,  1897. 

The  processes  for  the  manufacture  of  salicylo-acetic  acid 
are  claimed,  which  consist  in  the  employment  of  the 
reaction  of  monochloracetates  upon  salicyl  nitrile  or  amide, 
and  saponification  of  the  product. — A.  C.  W. 

m-Hydro.ry-p-amidobenzoic  Acid,  Manufacture  of  Esters 
of.  Farbwerke  vormals  Meister,  Lucius,  and  "Priming, 
Hoechst  a/Main,  Germany.     Eng.  Pat.   12,179    Mav  17 

1897.  J        ' 

The  processes  for  the  manufacture  of  esters  of  m-hydroxy- 
p-amidobenzoic  acid,  which  consist  in  reducing  the  hvdroxy- 
nitrobenzoic  acid  with  tin  and  hydrochloric  acid,  and 
treatment  of  the  resulting  amido  acid  in  alcoholic  solution 
with  a  mineral  acid,  or  in  esterifyiug  and  then  reducing, 
are  claimed,  as  also  the  ethyl  and  methyl  esters  so  pro- 
duced.—A.  C.  W. 

Bismuth  (Xxyiodide-pyrogallate  [Antiseptic],  Manufacture 
of.  H.  Imray.  From  F.  Hoffmann— La  Koche  and  Co.,. 
Basle,  Switzerland.  Eng.  Pat,  13,993,  June  8,  1897. 
The  process  claimed  consists  in  digesting  molecular  quan- 
tities of  bismuth  oxyiodide  with  pyrogallol,  or  in  precipi- 
tating a  solution  of  pyrogallol  and  an  iodide  with  an  acetic 
acid  solution  of  bismuth  nitrate.  The  product  (bismuth- 
oxyiodide  pyrogallate)  is  claimed  as  a  new  article  of  manu. 
facture—  A.  C.  W. 

Camphor  [Substitute],  Further  Impts.  in  the  Manufacture 
of  Substitutes  for,  and  Products  made  therefrom.  J.  E. 
T.  Woods,  Brixton.  Eng.  Pat.  14,328,  June  12,  1897. 
The  patentee  claims  a  method  for  the  purification  of  tur- 
pentine hydrochloride,  which  consists  in  neutralising  the 
crude  product,  filtering,  and  distilling  by  superheated  steam 
in  the  presence  of  oxidising  agents  such  as  permanganate 
of  soda  or  potash.  The  second  claim  is  for  the  crystallisa- 
tion of  the  melted  purified  hydrochloride  under  "the  coercive 
action  of  excited  electro-magnets,  by  which  the  axis  of 
crystallisation  can  be  changed  at  will,  and  the  material 
made  to  resemble  refined  natural  camphor."  The  purifica- 
tion of  the  residual  oil  obtained  in  the  first  process  by 
neutralisation  and  steam  distillation  in  the  nresence  of 
oxidising  agents  is  claimed,  together  with  the  conversion  of 
this  "  terebene  ether  into  modified  substances  of  a  fragrant 
aroma  "  by  steam  distillation  in  the  presence  of  nitrous  or 
nitric  oxide.  The  final  claim  is  for  combinations  of  the 
camphor  substitute,  or  the  purified  "  terebene  ether,"  with 
melted  soap,  "  useful  as  a  disinfecting  detergent." — A.  C.W. 

Sulphonic  Acids  of  Guaiacol  and  of  Creosote,  and  of 
3Ietallic  Salts  of  these  Sulphonic  Acids;  Manufacture  of. 
H.  Imray,  London,  h'rom  F.  Hoffmann — La  Koche  and 
Co.,  Basle,  Switzerland.     Eng.  Pat.  14,376,  June  14, 1897. 

According  to  the  quantity  of  sulphuric  acid  employed,  and 
the  temperature  at  which  the  sulphonation  is  performed,  it 
is  possible  to  obtain  from  guaiacol  or  from  creosote  one  or 
other  sulphonic  acid.  The  methods  employed  are  as  fol- 
lows : — Molecular  proportions  of  fused  pure  guaiacol  and 
concentrated  sulphuric  acid,  or  one  part  of  guaiacol  and 
1 — 3  parts  of  concentrated  sulphuric  acid,  are  mixed  and 
stirred  at  a  temperature  not  exceeding  70° — 80°  C.  When 
sulphouated,  the  melt  is  poured  into  water,  treated  with 
barium  carbonate,  filtered  from  barium  sulphate,  and  the 
filtrate  treated  with  dilute  sulphuric  acid.  The  guaiacol 
acid  I.  thus  obtained  forms  on  evaporation  of  its  aqueous 
solution,  a  thick  coloured  syrup,  which  cannot  be  distilled 
without  decomposition,  and  does  not  crystallise  from  any 
solvents.  Its  salts  are  prepared  by  saturating  the  acid  with 
the  mono-  or  bicarbonate?,  and  in  dilute  aqueous  solution 
give  a  violet-blue  coloration  with  ferric  chloride,  changing 
to  bright  yellow  on  addition  of  ammonia.  Guaiacol  sul- 
phonic acid  II.  is  formed  by  employing  the  same  propor- 
tions of  guaiacol  and  sulphuric  acid,  but   heating  to  150° — 
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160    C,  the  acid   and  salts   being   obtained   in   ;i    similar 
manner  to  that  given  above.    The  salt-  of  this  isomeride 
dliae  from  water,  in  which  they  are  easily  soluble,  and 
jrj'vi-  ■blue  coloration  with  ferric  chloride,  chang- 

ing to  a  brilliant  liordeaux-rcd  on  addition  of  ammonia. 
The  salts  of  both  acids  are  colourless  and  nearly  last 
and  an  preferable  to  guaiacol  in  that  they  have  no  caustic 
action  on  the  mucous  membrane.  By  treating  creosote  in 
the  same  way,  two  acid-  may  be  obtained,  which  ar.-  very 
similar  to  those  produced  from  goaiacol,  and  possess  the 
following  advantages  over  creosote  :  they  are  nearly  odour- 
have  oiilv  at  lir-t  a  bitter  taste,  and  afterwards  the 
tart  and  sweetish  ;  they  are  neutral,  and  have 

no  injurious  action   on   the    mucous   membrane,   and    are 
melj  easily  soluble  in  water. — T.  A.  I.. 


XXL— PHOTOGRAPHY. 

PATENT. 

Developing,  Toning,  and  Fixing  Photographs  j  Impts.  in 
Method  "/  ami  Apparatus  for.  <■■  A.  de  Katow,  Lon- 
don. Prom  A.  Schwan,  Berlin  Schoneberg,  Germany. 
Eng.  Pat.  -  pt.  22,  1897. 

This  patent  contains  a  description  of  automatic  machinery 
eloping,  toning,  and  fixing  a  continuous  roll  of 
photographic  paper:  the  special  feature  being  that  pro- 
vision i-  made  for  controlling  the  time  during  which  the 
film   i-  I    to   the  action  of  each  several  reagent,  so 

ie  intensity  of  derat  pmenl  or  the  shade  of  toning 
nut]  be  altered  at  will.  This  adjustment  is  effected  either 
by  changing  the  -pied  at  which  the  paper  travels  through 
the  apparatus,  ot  bj  making  it  pass  through  more  or  lees 
of  the  active  liquid.  The  latter  object  again  is  attained 
either  by  connecting  the  bottom  of  the  developing  or  toning 
bath  by  meant  m   ■  flexible  tube  with  s  portable  n 

which  can  be  raised  or  lowered,  or  else  by  arranging  the 
guide  roller,  which  is  underneath  the  surface  of  the  liquid,  in 
nil  ii  s  m  ini  ei  thai  11  can  be  moved  and  axed  at  any  point 
i  the  bottom  and  the  top  of  the  vertical  trough. 
i  inter  ihaftof  the  whole  machine  is  provided  with  a 

clutch  at  its  centre  and  a  hand-crank  at  its  free  extremity, 
hi  the  event  ol  the  paper  breaking,  the  torn  portion 
mai  be  instantly  wound  backwards  onl  ol  the  baths,  thus 
pi.  i  i  ting  the  los-  by  over-development,  See,  of  that  part 
<>f  the  Urn  which  at  the  time  of  the  accident  happens  to  be 

under  treatment.  —  !•'.  II.  I.. 


XXII.— EXPLOSIVES.  MATCHES.  Etc. 

PATBHT8. 

■  i  an  I  Explosive  Substances,  Tmpts.  in  "i  relating 

in  (hi    Manufacture  of,     1.  A   •.    Street,  Paris,     Eng. 
Pat  13,724,  dune  .•).  1 

THIS  invention  aims  at  Ihe  production  ot   a  stable  explosive 
of   the    chlorate   class,    without   danger   .luring 
man-  Advantage  is  taken  of  the  hot  that  certain 

oils,  when  heated,  dissolve  nitro-  and  aao-compounds.     If 

the  solubility  ot  the  nitro-  or  as »m] nds  be  small,  other 

sub- 1  n    soluble,   and  formed   by  combination  of 

two  nitro     or    t  pound-,  or    one  nitro    and  one 

aco-oompound,  maj  be  used,  the  oil  being  alwaj  -  in  sufficient 
quantity  to  preserve  the  fluidity  of  Ihe  whole  combustible 
mixture  during  the  Bourse  of  manufacture. 

oil)  solution  i-  mixed  with  one  or  more  finely  pulve- 
rised alkaline  ohloratas  ot  perchlorates, "  with  or  without 
addition   ot   ■  carbonated  or  hydrocarbonated  -  ' 

Ihe    oily     mixture    -urn Is    the    cl  oiding    the 

bygroseopicity  of  the  salt,  and  the  oil  i-  found  not  to  exude, 

tor,  unseed,  and  olive  oils  are   found   to   I 

rents  for  mnnonitronaphthalene,  and  a  mixture  of  equal 

part-  of  oil  and  nitro-bi  dy  onn  be  prepan  i    it  65    C,  and 

dinitrobenzene  will  give  a  clear  1  i.jn i.  1  with  it-  own  weight  of 


oil  at  90  C.  Azo-eompounds  "  (azobenzene,  azoxybenzene1 
amidoazobenzene.  diamidoazobenzene)''  are  found  to  dissolve 
as  readily  as  the  uitro-compounds.  Picric  acid,  which  is 
found  not  sufficiently  soluble  in  oil,  when  melted  with 
inononitronaphthaleue  in  the  proportion  of  132  parts  to 
1  part,  produces  a  mixture  which  will  dissolve  in  its  own 
weight  of  oil  at  10S  — llo  C.  t  nher  combinations  are  given. 
found  that  a  good  explosive  should  contain  about 
10 — 20  per  cent,  of  oily  mixture  as  described;  80 — 65  per 
cent  of  chlorate  of  an  alkali  ;  10—15  per  cent,  of  fecula, 
Btarch,  or  carbon;  and,  if  the  latter  be  dispensed  with, 
20 — 30  per  cent,  of  oily  solution;  80 — 7t>  per  cent,  of 
chlorate.— W.  M 

Blasting  Powder,  An  Improved.  S.  Fulop  and  M.  .1.  Lac- 
kovic,  both  of  Buda-Peet.  Eng.  Pat  13,fc22,  June  l. 
18«7. 

Tin-   powder  consists   of  a  mixture   in    the  proportion  of 

hor<e    dung,  2s!  part- ;  saltpetre,    89  parts;   fine  gunpowder, 

23  parts;   and  sulphur,  10  parts. — \V.  M. 

Matches  and  Flaming  Fuses,  Impts.  in.     W.   Salter,  Wim- 
bledon, Surrey.     Eng.  Pat  228,  Jan.  4,  1- 

In   this   invention  tin    disadvantages  attending  the  use  of 

phosphorus   and    sulphur   are   obviated   by  substituting  for 

them  in  the  deflas  mposition,  aromatic  gums,  which 

(diffusion  of  agreeable  antiseptic  and  aromatic  odours 

during  the  oombustion,  The  Stems  of  the  matches  are  also 
impregnated  with  essential  oil-,  in  the  case  of  wax  stems 
ih.-  essential  oil-  being  mixed  with  the  stearin.  A  suitable 
deflagrating  mixture  is — 

Pari* 

...mm  chlorate t"6 

Oxide  of  iron 

Whiting I 

Powdered  glius G 

Potassium  carbonate 

Gum  aeroides  or  "gum  olibanum,  either  or  imth"  ....     o 

Glue  or  ccUtin 6 

Gum  arabie  or  gum  tragaoantb,  or  both  conjoint); 0 

— W.  If. 
Lucifer  Matches,  Impts.  in.    W.  I..  Gordon,  New  York. 
Eng.  Pat.  1007,  Jan.  13,  1898. 

This  patent  is  for  producing  a  headless  mateh,  free  from 
phosphorus,  by   immci  ems   in  a  solution    of  the 

following  composition  ;  87  5  parts  of  sodium  chlorate,  12*5 
part-  of  gum  arable.  "'"•  par;-  of  a  metallic  sulphate, 
preferably  BOpperae,  ami  123  parts  of  water.  The  ends 
are  then  thoroughly  dried  and  the  match  impregnated 
with  an  inflammable  waterproofing  solution  as  far  as  the 
middle  portion  of  the  stem.  Ignition  i-  effected  bj  scratch- 
ing against  a  suitablj  prepared  surface.  The  waterproofing 
on  may  preferably  consist  of  25  parts  of  rosin,  67'5 
parts  ol  liquid  turpentine,  125  pan- of  oleic  acid,  and  37  5 
put-  ..I  linseed  oil. 

The  coating  upon  which  the    match    i»    to   1„-    ignited  bj 
friction  is  to  consist  of  25  part-  of  amorphous  phosphorus. 

12*5  parts  of  "antimony,"  3- 75  parts  of  glass  powder,  15 

part-  of  water,  and  tV  25  part-  of  gum  arable. — \V.  M. 

Cord  for  transmitting  Ignition  niihuul  Flame  or  visible 

I         Tmpt.   in   ih,    V  ih,     Manufacture   <f. 

Mark-.     From  \\  estfalisch-Anhaltische  Sprengstoft- 

Actien    (ie-.  ll-ehal't.    YVittonburg,     Prussia.       lino.    |»a(. 

22j:,,  Jan.  27,  I 
Tm.  invention  relates  to  the  class  ol  fuse  where  the  flame 
i-  suppressed  bj  impregnating  the  fuse  threads  with 
oil,  with  which  are  mixed  salts  having  a  high  percent- 
age of  water,  Che  authors  find  it  adrantageons  not  to 
employ  ihe  usual  fibrous  substances,  such  .i-  cotton,  jute, 
and  the  lik.,  hut  to  mix  them  with  nitrocellulose  or  use 
nitrocellulose  alone,  impregnating  them  with  oils  to  which 
the  usual  driing  agents  have  been  added.  The  more  effec- 
tually in  suppress  Same,  albuminous  and  albuminoid  sub- 
stances are  added  ;  and  to  prevent  the  absorption  of  water 
and  keep  the  fu-o  rigid,  solution-  of  laos,  varnishl  -.  .v.. 
DM]  bt  employed,  lor  the  -alts  containing  a  high  per- 
centage of  water,  u  mixture  of  these  and  chromatee,  innn- 
ganates,  ohlorates,  and  perohlorates  may  be  substituted,  or 
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the  latter  alone  may  be  used.  It  is  an  advantage  to  use 
■diazo-coinpounds,  and  it  is  claimed  that  the  oil  and  salts  in 
the  fuse  cord  will  prevent  the  decomposition  of  the  diazo- 
compound  during  storage.  The  fuse  may  be  rendered 
impervious  to  moisture  by  means  of  chrome  glue. — W.  M. 

Smokeless  Powder,  Process  for  the  Manufacture  of 
B.  Schratzenthaller,  Vienna.  Eng.  Pat.  3976,  Feb.  1", 
1898. 

This  invention  relates  to  the  production  of  a  smokeless 
ipowder,  in  the  form  of  plates,  by  immersing  paper  boards 
in  suitable  nitrating  mixtures,  subsequently  freeing  the 
product  from  acids  by  washing,  and  immersion  in  dilute 
ammonia,  and  then  further  washing.  For  producing  grains, 
the  paper  is  first  reduced  to  the  state  of  powder,  nitrated, 
and,  when  purified,  worked  up  into  form. — W.  M. 

XML-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Vacuum  Fractionating  Apparatus.     R.  Steinlen.     Chem. 
Zeit.  1898,  22,  [18],  157—158. 

The  apparatus  in  question  can  be  put  together  in  the 
laboratory  by  the  use  of  materials  which  are  easily  pro- 
cured. In  Fig.  1,  a  represents  the  extended  neck  of  a 
Drechsler  s  wash  bottle,  into  which  a  stopcock  6  with 
wide  opening  is  fused,  the  lower  end  c  being  bent  to  form 
an  obtuse  angle  and  passing  through  a  caoutchouc  stopper, 
which  is  well  secured  by  surrounding  it  with  a  luting 
•consisting  of  a  concentrated  solution  of  calcium  chloride, 
prepared  by  allowing  the  latter  to  absorb  moisture  from  the 
air.     The  tube  d,  channeled   through  the  ground  stop-cock 

Fig.  1. 


e,  is  provided  at  its  outer  terminal  with  a  widened  shoulder, 
to  which  a  Liebig  condenser  is  attached.  The  laterally 
bent  tube  f  is  fitted  with  a  three-way  tap  g,  which  may, 
however,  be  replaced  by  a  T  piece  with  india-rubber  con- 
nections and  screw  clamps  (see  Fig.  2).  The  distillate  is 
■collected  in  test  tubes  arranged  on  a  circular  wooden  stand, 
the  disc  h  being  moveable,  so  that  when  operating  upon 
larger  quantities  of  liquid,  beakers  can  be  used  instead  of 
test  tubes.  The  fractionation  of  the  distillates  is  effected  by 
turning  a,  which  rotates  in  air-tight  fittings,  so  that  the 
liquid  flows  into  the  second  tube.  If  after  fractionation  it 
be  desired  to  subject  each  portion  separately  to  rectification, 
the  bell-jar  A  is  exhausted  continuously  and  independently 


of  the  distilling  flasks  by  regulating  the  stop-cocks  b  and  g. 
On  closing  the  former,  the  communication  between  A  and 
the  distilling  flaBk  is  stopped,  whilst  by  turning  the  three- 
way  tap  g  in  a  certain  direction,  it  is  possible  to  connect  the 
flask  with  the  atmosphere  with  a  view  of  iniroducin»  a 

Fig.  2. 


fresh  charge.  If  it  be  desired  to  restore  the  vacuum  in  the 
flask,  the  operation  of  connecting  the  latter  with  the  bell- 
jar  does  not  materially  influence  the  column  of  mercury 
indicated  by  the  manometer. 

With  very  volatile  substances  Ol  liquids,  which  can  be 
distilled  only  under  a  greatly  diminished  pressure  without 
undergoing  decomposition,  the  charge  must  be  introduced 
into  the  flask  by  excluding  the  air.  For  this  purpose  the 
device  illustrated  in  Fig.  3  is  recommended.     The  oblique 

Fig.  3. 


tubtilure  a,  which  is  drawn  out  to  a  fine  point,  passes 
through  the  stopper  b  into  the  lower  part  of  the  flask.  It 
has  a  capillary  branch  tube  fitted  with  rubber  connection 
and  screw  clamp,  and  carries  a  somewhat  wider  tube,  into 
which  a  separating  funnel  e  is  entered.  The  flask  is  charged 
by  closing  c  and  opening  d .  The  latter  is  then  closed,  and 
c  regulated,  so  that  only  a  slight  current  of  air  passes 
through  the  liquid  in  order  to  accelerate  the  distillation. 

— D.  B. 

Gas  Balance  for  Indicating  Continuously  flic  Proportion 
of  Carbonic  Acid  Gas  in  the  Flow  of  Furnace  Gases. 
Keport  of  a  Committee  of  Investigation  of  the  Franklin 
Institute.     J.  Franklin  Inst.  1898,  145,  205—213. 

The  instrument,  termed  an  "  Eeonometer."  is  the  invention 
of  M.  Arndt,  of  Aix-la-Chapelle  (see  Eng.  Pat.  6211  of 
1895;  this  Journal,  1896,472,  and  1897,935).    The  smoke 
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-  of  steam  boiler  furnaces  consist  chiefly  of  oxygen, 
nitrogen,  carbonic  oxide,  and  carbonic  acid,  of  which  the 
first  three  are  ol  nearly  the  -ame  specific  gravity  as  air, 
whilst  the  specific  gravity  of  carbonic  acid  is  1'52.  The 
greater  the  proportion  of  carbonic  acid  in  smoke  gas, 
the  heavier,  therefore,  ii  is.  When  the  precise  amount  of 
air  nec<  sear]  for  the  perfect  combustion  of  the  carbon 
in  tin  full  i-  supplied,  the  carbonic  acid  should  amount 
to  20  per  cent,  of  the  volume  of  the  smoke  gases, 
When  a  greater  amount  of  air  is  supplied,  a  smaller  per- 
centage of  carbonic  acid  is  found  in  the  smoke  gases.  The 
econometer  consists  of  a  balance-beam,  carrying  at  one  end 
a  gas  container  having  at  the  bottom  an  open  neck,  through 
which  passes  upwards  into  the  container  a  gas  pipe  through 
which  the  filtered  6iuoke  gas  can  enter  the  Bame.  The 
i-  surrounded  by  a  cup  which  communicates  with  a 
.action  apparatus,  by  means  of  which  the  gas  can  be  with- 
drawn from  the  container.  The  other  end  of  the  balance-beam 
carri.  -  a  vessel  and  weights  which  counterpoise  the  gas-con- 
taining vessel  when  air  is  drawn  through  the  apparatus,  and  the 
point*  i  attached  to  the  beam  is  at  the  zero  mark  on  a  scale. 
is  graduated  so  that  the  oscillations  of  the  pointer 
in  front  of  it  show  directly  the  percentage  of  carbonic  acid 
in  smoke  gas  passing  through  the  gas  vessel  at  the  time. 
Variations  in  the  proportion  of  carbonic  acid  in  the  smoke 
gas  affect  the   density    of   tin-  latter,  and  the  gas-containing 

!  moi  esnp  and  down  with  fluctuations  in  the  density  of 
the  gas  passing  through  it,  and  these  movemi  ate  are  reflected 
by  the  pointer  on  the  scale.  The  instrument  is  in  a  nearly 
air-tight  case,  and  works  continuously,  BO  that  a  fireman 
may  observe  the  conditions  of  combustion  at  any  time. 
A  table  supplied  with  the  instrument,  shows  the  surplus 
quantity  of  air  passing  through  the  flues,  and  the  loss  of 
fuel  when  the  gases  leave  the  boiler    ■<  270   C,  for  given 

ntages  of  carbonic  acid  found  by  the  instrument  in 
Che  -moke  gases, 

I .  -'-  on  a  Babooes:  and  Wilcox  boiler,  burning  anthracite 
coal  were  made,  and  satisfied  the  inve-tigatiiiL'  committee 
of  the  substantial  accuracy  of  the  instrument.  The  follow- 
ing is  a  summary  of  the  results  of  the  tests :— 


■ 
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—J.  A.  B. 

INORGANH    CHEMISTRY      Ql    MUTATIVE. 

>  on  Monoxide,  Deli  Uon  of,  in  Air  by  Means  of 
Palladium  Chloridt  .•  a»id  Transformation  of,  into  Car- 
bon Dioxide  at  the  Ordinary  Temperature,  Potain  and 
Droo  's.1'26,     13],  938— 94 

under  XXIV.,  pagi  -   isi  mil  5©S>. 
]»■  n  g  mii  volumi  of  tin- air  i-  small  bubbles 

through  a  tube  filled  with  in  c.c.  of  a  solutii  dram 

chloride  (contninii  i  I  mgrm.  of  palladium)  and  two  drops 
of  bydroi  hli  e  palled  duced 

to  the  metallic  stair,     a  fair  idea  of  the  quai  rbon 

nozidi     ii  tbi    aii  may   then   be  formed  by  filtering  off 

the  pre<  ipitated  palladium  and  the  tint  or  the 

filtrate  with  that  ol  '!  ';     The  authors  also 

find  that  carbon  monoxide  mixed  in -mall  quantity  with  air. 

■  ii 1  int"  carl  •  This  ti.oi- 

ination  howevci  'i  limited  by  the  presi 

of  carbon  dioxide  itself, 

Ik  ~pit.  of  the  fact  that  large  quantities  of  carbon  mon- 

oxidoarc  continuous!]  being  discharged   into  the  air,  only 

i      m  be  found.     According  to 

uthors  this  it  due  to  its  transformation  into  carbon 

dioxide. — I.  S. 


Alkali  <  'arbonatet  in  Pretence  of  Excess  of  Bicarbonate* 
or  Bora.c,  Qualitative  Examination  for  Traces  of.  A. 
Leys.  Bull,  de  l'Assoe.  des  Chim.  1898, 15,  ": '  ,728— 
724. 

Ik  order  to  distinguish  alkali  carbonates  from  bicarbonates, 
a  salt  of  magnesium  is  used,  the  sulphate,  for  example. 
Normal  carbonates  give  a  white  precipitate,  whilst  with 
bicarbonates  the  mixture  remains  clear.  This  reaction, 
which  gives  excellent  results  with  the  salts  separately,  fails 
with  mixtures  of  them,  as  is  the  case  in  certain  products 
sold  as  •'  milk  preserver,"  or  where  borax  is  present 

A  saturated  solution  of  calcium  sulphate,  however, 
remains  bright  for  a  certain  time  when  pure  sodium  bicar- 
bonate is  added,  but  gradually  becomes  dim  from  - 
of  microscopic  crystals.  With  pure  borax  no  turbidity  is 
seen  even  on  standing.  Neutral  carbonate,  even  in  very 
small  quantity,  gives  a  precipitate  immediately. 

Commercial  bicarbonate  of  soda  sold  as  pure,'  when 
treated  with  a  quantity  of  water  insufficient  to  dissolve  it, 
gives  an  immediate  precipitate  with  calcium  sulphate,  so 
delicate  is  the  reaction,  and  it  is  only  on  a  third  treatment 
With  water  that  a  pure  solution  of  the  bicarbonate  is 
obtained. 

Both  solutions   should   therefore   be    used.     When  mag- 
nesium  sulphate    gives   no  precipitate,     calcium   sulpha-. 
should  be  tried   before  concluding  that   normal  carbonau 
i  t. — !..  J.  de  W. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Carbon  Monoxide,  Estimation  ../,  in  Large  Quantitit  i  •/ 
Air.  \.  Gautier.  Comptes  Bend.  1898,  126,  [11], 
798—795. 

I'm  author  was  on  tli.  point  .•!  publishing  a  method  which 
he  has  used  for  the  past  seven  or  eight  years,  and  which 

permits  of  the  detection  of  1  volume  of  carbon  monoxide  in 
20,000  volumes  of  air,  when  a  somewhat  similar  method 
was  described  by  Nicloux  (this  Journal,  1898,877),  Xhi 
method  M  based  on  the  oxidation  of  the  carbon  monoxide 
at  a  temperature  of  about  60  by  iodic  anhydride,  iodine 
bring -it  free.  Nicloux  determines  the  amount  of  iodine 
liberated  by  the  depth  of  colour  produced  in  carbon  bi- 
sulphide or  chloroform,  whilst  the  author  fixes  the  iodine 
by  Copper,  and  weighs  it  directly.      Details  of  the  apparatus 

and  of  the  results  obtained  will  be  given  in  ■  subsequent 
communication.     It  si  isei  1 1  d  thai  a  i  ty  ti  m 

liberates  iodine  abovi  60  i  .,  and  that  sulphuretted  hydrogen 
and  sulphur  dioxide  must  tir-t  be  removed  by  passing  the 
air  through  an  alkaline  solution.— . I.  S. 

Carboi     1/       ride,    Estimation   of,  in    Air.       A.  Gautier. 

Comptes   lu-iid.  is'.is.  126,  [i:<],  '■'■'•'     937.     (Compare 
tins  Journal,  I s*is,  877.  i 

(Mm  le  begins  to  acl  on  iodic  anhydride  at  80  i 

the  action  becomes  more  pronounced  at   Jo  -     13    t '..  and  is 

e plots  at  60       65    I         \.  cording  to  the  author,  this 

action,  viz.,  SCO  H  1.0.  SCO  I*,  takes  place,  no  mattei 
what  the  dilution  of  the  .ail. on  monoxide  may  I.e.  At 
firsi  the  att.ni]  '  to  estimate  small  qdantitii 

carbon  monoxide  in  air  by  passing  the  air,  freed  from  I 
over    the   iodic   anhydride   heated  to  65° —  70   C,  and  (1) 
collecting  and  weighing  the  iodine  in  absorption  tubes  filled 
with  finely   divided  coppei   or  silver,  or  (•_')  by    applying 
certain    volumetric    methods,      Neither    of    these   pi 
sufficiently  and  therefore  the  author  had  recourse 

lo  Muntz  and   Aubin's   method  I'lnstitul  Agro- 

ii.  ■mi.pie.  I  which  consists  in  collecting  the  car- 

bon dioxide  formed,  in  can-tie  potash  solution  (freed  from 
m  means  ol  baryta)  and  subsequently  liberating 
.in  with  sulphuric   acid,  and    measuring  over  in.  in  in  \ . 
Tli.-    volume    of    carbon    dioxide    found     is    equal    to    the 
volume  of  carbon   i  oxidised.     Test  analyses  an 

given  in  dels  the  accuracy  of  the  met! \ 

volume  of  air  containing  ah 

carl.on  monoxide  (9'88  c.c  )  was  analysed,  and  the  volume 
of  carbon  dioxide  found  was  9*78  ...  \ii  from  the 
laboratory  contained  0-0199  and  0-0297  C.C.  ofCO  per  litre. 
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The  method  is  not  accurate  in  presence  of  certain  hydro- 
carbons, notably  acetylene  and  ethylene  ;  and  hence  the 
author  proposes  to  modify  it  in  a  suitable  manner. — J.  S.    r 

Hare  Earths  and  Bases  of  the  Fourth  Group,  New  Method 

for  the  Simultaneous  Estimation  of.    G.  Possetto.     Giorn. 

Farm.  Chim.  48,   49—54.     Chem.  (entr.    1898,1,  [10], 

634 — 635. 
The  metals  of  the  second  group,  &c,  are  separated  by  pre- 
cipitating with  sulphuretted  hydrogen  in  acid  solution,  and 
to  the  nitrate  is  added  ammonia  and  ammonium  sulphide. 
The  resulting  precipitate  may  contain  the  hydrates  of  iron, 
chromium,  aluminium,  cerium,  lanthanum,  thorium,  zirco- 
nium, yttrium,  uranium,  glucinum,  and  didymium,  the 
sulphides  of  manganese,  zinc,  nickel,  and  cobalt,  and  the 
oxalates,  borates,  phosphates,  Sec,  of  barium,  strontium, 
calcium,  and  magnesium.  The  precipitate  is  analysed  in 
the  following  manner : — It  is  thoroughly  washed  and 
treated  with  warm  hydrochloric  acid,  thus  leaving  undis- 
solved only  the  sulphides  of  nickel  and  cobalt,  which  may 
be  separated  in  the  usual  way.  The  acid  solution  is  treated 
with  a  few  drops  of  nitric  acid,  boiled,  cooled,  and  rendered 
slightly  alkaline  with  concentrated  potash.  The  precipitate 
contains  all  the  elements  present  except  glucinum,  which 
may  be  precipitated  from  the  nitrate  by  adding  water  and 
warming.  The  main  precipitate  is  boiled  with  potash  to 
dissolve  the  zinc  and  aluminium,  and  the  latter  detected  in 
the  solution  by  means  of  sulphuretted  hydrogen  and 
ammonium  chloride  respectively.  The  residue  is  allowed 
to  stand  for  12  hours  in  ammonium  carbonate  solution  ;  in 
this  way  the  biearbonates  of  the  rare  earth  metals  are  formed 
and  are  dissolved  by  the  ammonium  carbonate,  whilst  the 
manganese,  iron,  and  chromium,  and  the  oxalates,  borates, 
and  phosphates  of  the  alkaline  earths  remain  undissolved. 
In  this  residue  iron,  chromium  and  manganese  may  be 
detected.  The  remainder  of  the  residue  is  boiled  with 
soda  solution,  filtered,  the  residue  dissolved  in  hydrochloric 
acid,  the  solution  precipitated  with  ammonia  and  ammo- 
nium sulphide,  filtered,  and  the  filtrate  added  to  the  first 
filtrate,  and  tested  as  in  the  following  group  by  means  of 
ammonium  carbonate.  The  solution  containing  the  biear- 
bonates of  the  rare  earths  is  boiled  until  the  carbonates  are 
precipitated,  and  the  precipitate  analysed  as  follows  : — A 
small  portion  is  treated  with  hydrogen  peroxide.  If  the 
colour  change  from  white  to  yellow,  cerium  is  present.  A 
further  portion  is  brought  into  contact  with  a  crystal  of 
iodine,  when  if  lanthanum  be  present,  the  colour  changes 
from  white  to  blue.  Another  portion  is  dissolved  in  very 
dilute  hydrochloric  acid,  and  heated  gradually  to  100°  C. 
with  a  strip  of  turmeric  paper.  If  zirconium  be  present,  the 
paper  is  coloured  orange-red.  A  second  portion  of  the 
hydrochloric  acid  solution  is  tested  with  potassium  ferro- 
cyanide,  a  red  coloration  being  produced  in  presence  of 
uranium.  A  third  portion  of  the  acid  solution  is  treated 
with  sodium  bicarbonate  solution.  If  didymium  be  present, 
there  is  formed  a  white  precipitate  insoluble  in  excess  of 
the  reagent. 

The  remainder  of  the  precipitate  of  carbonates  is  dis- 
solved in  hydrochloric  acid,  the  solution  neutralised  with 
potash  and  boiled  with  potassium  sulphate,  thus  precipitat- 
ing the  double  sulphatesof  thorium,  zirconium,  and  cerium, 
Yttrium  sulphate  remaius  in  the  solution,  and  may  be 
separated  as  yttrium  hydrate  by  means  of  ammonia.  The 
double  sulphates  are  boiled  with  hydrochloric  acid,  the 
solution  filtered  from  the  insoluble  zirconium,  and  the 
cerium  and  thorium  in  the  filtrate  precipitated  as  oxalates. 
The  precipitate  is  dissolved  in  concentrated  ammonium 
oxalate  solution,  the  cerium  oxalate  separated  out  by  dilut- 
ing with  water,  and  the  thorium  in  the  filtrate  being  preci- 
pitated as  hydrate  by  means  of  ammonia. —  A.  S. 

Yttria  Earths,  New  Method  of  Fractionating  the. 
G.  Urbain.  Couiptes  Rend.  1898, 126,  [11],  835 — 838. 
Ytteium  ethyl  sulphates  in  the  form  of  beautiful  hexagonal 
prisms  are  obtained  by  decomposing  the  sulphates  of  the 
yttria  earths  with  barium  ethyl  sulphate.  The  author  then 
records  the  results  of  the  fractional  crystallisation  of  these 
substances  in  a  series  of  tables.  In  general  this  method 
leads  to  the  same  results  as  were   previously  obtained  by 


the  author  and  Budischowsky  (Comptes  Rend.  1897)  on 
the  fractional  crystallisation  of  the  aceto-acetafes,  aud'by 
Schutzenberger  and  Boudouard  (this  Journal,  1897,  429) 
by  the  fusion  of  the  citrates  and  the  fractionation  of  the 
sulphates. 

From  the  measurements  given  in  the  tables,  it   appears 
that  on  the  fractionation  of  the  ethyl  sulphates,  the  metals 
separate   out   in  the  following   order : —Yttrium,   terbium 
holmium  and  dysprosium,  erbium,  ytterbium. — J.  S, 

Cerium,  Determination  of  in  Presence  of  other  Ban 
Earths.  G.  von  Knorre.  Zeits.  f.  angew.  Chem.  1897 
[22],  717—725. 

A    continuation    of    the    author's    former     paper    (this 
Journal,    1898,    72).     Figures   given    in   the    paper    show 
that  the    method    is   applicable   to    the   determination   of 
cerium    in    presence    of    salts    of    lanthanum,    didymium, 
thorium,  and   ferric   iron,   as  also   to  the  determination  of 
eerie  in  presence   of  cerous  salts,  even  when  these  other 
substances   are   present    in   relatively  large   amount.      To 
make  the  method  applicable  to  the  determination  of  cerous 
cerium,  the  author  has  sought  a  method  of  converting  this 
sharply  into  the  eerie  condition.     Oxidation  by  nitric  acid 
and   lead   peroxide,   or    by   electrolysis,   proved    far   from 
complete,   but  potassium  (or   preferably  ammonium;  per- 
sulphate was  found  to  furnish  exact  results  under  certain 
conditions.     To  the  solution  of  cerous   salt,  acidified  with 
sulphuric  acid,  an   excess  of    ammonium    persulphate    is 
added,  and   the  liquid  boiled;  after  cooling,  the   titration 
with  hydrogen  peroxide  and  permanganate  is  conducted  as 
described  in  the  former  paper.     Too  much  sulphuric   acid 
must   not  be  used,  or  the  eerie  salt  is  partially  reduced, 
no  doubt  through  the  persulphuric  acid  breaking  up  into 
sulphuric  acid  and  hydroxyl,  which  then  reduces  some  of 
the  previously  formed  eerie  salt.     By  direct  experiment  the 
author    was    able   to    prove    the    formation    of    hydrogen 
peroxide,  when  strong  sulphuric  acid  acts  on  ammoniuxu 
persulphate.     Should  the  solution  be  already  strongly  acid, 
the  greater  part  of    the   free  acid    should  be    neutralised 
before  adding  the  persulphate;  and  nitric  acid,  if  present 
in    any  large   quantity,    should   be    removed.      Moreover, 
persulphate  and  hydrogen  peroxide  are  not  without  action 
on  one  another,  so  that  the  excess  of  persulphate  should  be 
as  far  as  possible  removed   from  the   solution  before  the 
hydrogen  peroxide  is  added  :  this  is  readily  done  by  a  few 
minutes'  boiling  of  the  acidified  solution.     The  processes 
carried  out  as  follows  : — Acidify  the  cerous  solution   with 
just  enough  sulphuric  acid  to  prevent  the  precipitation  of 
basic  eerie  sulphate  on  boiling  ;  add  in  the  cold  ammonium 
persulphate  solution,  and  heat  to   boiling  for  one  or  two- 
minutes  ;  cool  to  40°  or  CO3  C,  add  a  second  portion  of 
persulphate,  and  boil  again  ;  cool  again,  add  a  third  portion 
of  persulphate,  and   this   time  boil  for  15  minutes;  add  a, 
little  more  sulphuric   acid,  and  allow  to  cool   (for  0'2  grrn. 
of  cerium  about  3  grms.  of  ammonium  persulphate  will  be 
needed,  of  which  half  should  be  used  at  first,  and  a  quarter 
at  each  of  the   subsequent  additions).     The   titration  with 
hydrogen  peroxide  and  permanganate  is  carried  orrt  as  soon 
as  the   solution  is  cold  ;  hut  to  avoid  action  between  the 
peroxide  and  any  undestroyed  persulphate,  it  is  desirable  to- 
add  the  peroxide  from  a  burette  and  to  stop  as  soon  as  the 
disappearance  of  the  yellow  tint   shows   that  reduction  is 
complete — in  this  way  a  large  excess  of  peroxide  is  avoided. 
The  experimental  figures  show  the  process  to  be  accurate, 
not  only  for  pure  cerous  salts,  but  for  mixtures  containing- 
large  excess  of  salts  of  thorium  and  didymium.     Instances 
are  given  of  the  application  of  the   method  to  the  deter- 
mination of  cerium  in  Welsbach  mantles,  in  commercial 
thorium  nitrate,  in  the  fluid  used  for  the   impregnation  of 
mantles,  and  in  monazite  sand.     In  the  last   case,  the  sand 
was   treated  with   strong  sulphuric   acid  till  copious  fumes 
of  the  acid  were  evolved,  and  the  residue  after  cooling  was 
diluted  with  water.     The  solution  contained  the  whole  of  the 
earths,  together  with  iron  salts,  and  phosphoric  and  titanic 
acids,  while  the  residue  was  made  up  of  silicates,  maguetite 
and  titanic  iron.     Tire  titanic  and   phosphoric  acids  in  the 
solution   were  found  to  interfere  with  the   process,  and  the 
solution  should   therefore  be  treated  as  follows  : — To  the 
not  verv  dilute  solution  add  excess  of  oxalic  acid,  and  then 
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dilute'  very' considerably;  the  bulk  of  the  oxalate  pre- 
cipitate  comes  down  at  o'nee,  tin-  whole  of  the  rest  of  it  on 
dilution,  without  carrying  down  any  phosphoric  or  titanic 
acid,  which  almost  always  come  down  if  the  solution  be 
neatly  dilated  before  precipitation.  I  onvert  the  washed 
and  dried  oxalates  into  i  rides  bj  ignition,  dissolve  in 
concentrated  sulphuric  acid  (should  any  residue  remain, 
evaporate  on  the  water-bath  with  hydrogen  peroxide,  and 
again  heat  with  strong  sulphuric  acid)  ;  then  carry  out  the 

IS  g  ven  above. 

The' author   has  confirmed   the  work  of  Clfeve    (1886), 
all,l  lidding    to    u    cerons    salt    a    great 

excee  ero   ide  in  the  cold,  and   then  making 

immonia,  a  precipitate  of  a  composition 
corresponding  to    I  leve's   cerium   peroxide,  CeO^   is  ob- 
tain-.!; but  he  considers  that  the  action  ot  sulphuric  acid 
on  this  does   not  proceed  according  to  Cleve's  equations, 
.11  ()  =  2CeO,  +  2HjOs  and  2CeO         H,0 

,    but   that   the    peroxide    is   at    once 

into  eerous  sulphate,  with  formation  of  a  corre- 
sponding amount  t  hydrogen  peroxide,  2CeOs  +  3H.SO,  = 
Ce..(s<>.  HA— J-T.D. 

Ammonia  Soda,  Analysis  of  Wath  Ligwn  Ditlilla- 

tion.     K   W    Juriseh.     Zeits.  angew.  Chem.   1898  [19], 

273-  -:i 

Fob  pier.-    analysis  of   the    liquors  running  from    the 

Mills,  the  authoi    ises  the  following  method: — 

a  continuous  sample  is  taken,  or  an  avers 
is  obtained  front  a  mixture  of  equal  portions  of  liquor  with- 
drawn at  definite  equal  intervals. 

\ 25  c.c.  of  the  sample  are  titrated  with  N-hydrochloric 

sary  to  bring  all  the  CaC_Oa  into 

solution,  and    litmus    is  used  as    indicator.     The   acid   con- 
gun,,  :    LOO  ex     ample,  indicates  the  amount 
and  Ml, 

B, 100  c.c.  of  the  sample   are   shaken    with  eold   water 

and  :i.'>  grms.  of  ammonium  chloride,  and  diluted  with  cold 


water  to  1  litre.  500  c.c.  are  filtered  off  and  titrated  with 
normal  acid  for  f  all  O  and  Ml,  If  100  e.c.  sample 
require  B  c.c.  of  acid,  then  CaCOj  =  (A — H)  c.c. 

C. — From  the  litre  a  further  100  c.c.  are  filtered  and 
boiled  with  ammonium  carbonate  until  ammonia  ceases  to 
be  evolved.  The  precipitated  arragonite  is  filtered  and 
titrated  with  normal  acid.  This  gives  the  Cat 'I  originally 
present,  and  also  that  formed  under  B  from  the  '  all1' 
Let  100  c.c.  of  sample  take  C  c.c.  of  acid. 

1). — 100  c  c.  of  the  sample  are  distilled  with  caustic  soda 
and  the  evolved  ammonia  collected  and  titrated.  If  it 
require  I)  c.c.  of  N  acid,  then  (1! — 1>)  c.c.  gives  the  amount 
Oi  I  all  I  I 

K, — 1  c.c.  of  the  sample  (10  c.c.  of  a  solution  obi 
by  diluting  10  c.c.  of  the  sample  to  loo  o.c.)  are  titrated 
with  ,'-\  silver  nitrate  solution.  This  gives  the  total 
chlorine  due  to  Cal'l.  and  NaCI  (MI, CI  i-  absent  in 
presence  of  CaII.,o  ).  Let  100  c.c.  of  die  sample  require 
K  c.e.  of  ,V,  S  AgNOj.  The  following  quantities  are  thus 
obtained  for  100  e.c.  of  the  sample  :  — 


0*0  a, = 

■    = 

Ml 

NBL.C1   = 

= 
=  [E 


[E-DJxU"i:     I 
A      B 

D  x  0-017 
0*0 
[C  -  I!  +  D"|  x  0  • 
10(C-B  +  D)j  x  0-005S5 


If  the  sample  contains   no  caustic  lime,  then  B  gi\  ■ 
free  Nil  ;  test  ('  gives  both  free  ammonia  and  that  combined 
ag    \IM  |,     Test    E    gives    the   chlorine    present    BC    Cal'l.. 
Nat  Land  Ml, (I. 

The   ratio  ,,      „      .  .  gi 
l.  —  a  1  i  • 

lime   used   per   each    equivalent   of    ammonium    ohloride 
deeom)" 

The   following   table   'hows  the   magnitude  of  the  above 

values  : — 


Analyses  of  March  23,  18H5. 


" 

Time. 

D.O 

71*9 

1 
114-0 

10.0. 

10.30. 

11.0. 

11.30. 

12.0. 

12.S0. 

,„. 

LS0, 

5.0. 

S.SO. 

A 
It 

<• 
D 

I 

917 

i"  a 

to.-.  :•:( 
1,470-0 

70*« 

161*81 

0-4S 

2.11011 

W81 
180*28 

o-sa 

1 ,610*0 

SB- a 

15-4 
1SS-08 

a- 72 
2,670*0 

48-8 
24*4 

1  l7-:>-.i 
0*81 

2,<;oo-o 

1  "S  ••.'■_• 
17«*98 

n- -ja 

ti-a 

2.VU 
M60'0 

tills 

11-2 

I'i'i 

lio-o 

100*4 
182*88 

ii- 11 
1,720*0 

188*1 

184*87 

182*87 

hi 
840*0 

• 

0*1 
2,000'0 

88-51 

147* On 

3-27 

C  •  D    li 

IU-8 

80-8 

120-4 

184-4 

88*0 

28-8 

86*0 

,•„.,,„     /  i     ...  .,.   d/      Eng.  and  Mining  J.      . 

-  65,  [8],  ' 

Tin.  following   meth  ed  to  give  slightly  higher 

results,   and   at   the  tame  time   to  be  quicker  and    more 

,,.,.,.  :  othi  i  mi  thods      v7<  igh  oul  "  l  A. 17' 

ii,lr  beakei  and  cover  with  ISOc.c  nf.distilled  water, 

jj.1,1  d  trie  a.id  i  C.P.  li  and  when  t  iolent  a 

.  .,  boil  until  red  fumi !  and 

.ii. .m  of  a  -J  ■  .".-in.  soorifier  spread  .''  grms, 

,,fi.  ■  also  sprinkle  the  filter  paper  with  9-5  grms. 

of  finelj  '  l«  "'■  ''"  "  (father  tl  the 

papei    togi  thi  ■    ai  d  press   it  Into  tl  is  to 

flatten  the  paper  with  the  l"»er  portion  in  the  layei  of 

■,..„i  re    the  COI  rticle 

of  gold  with  metallic  lead,  and  thus  to  prevent  mechanical 
I,,.,,    fothi  I    t  filtrate  from  the  gold,  add  a  alight  excess  of 

sah,  and  stir  ■  igorouslj  at  interval-,  uniii  the  -ilver  chloride 
separates,  which  should  not  take  more  than  SO  minutes. 
It  has  previously  been  thought  necessar*  to  let  the  solution 
stand  over  night,  and  also  to  produce  a  dense  precipitate 
of  lead  sulphate,  "huh,  in  -,-ttling.  will  collect  the  silver, 
but,  except  in  the  ease  of  very  poor  bullion,  these  Opera- 
tions   are    nine ■•  II  --.iry.       Even    when    tie  IS   not 


stirred,  from  1 — 2  hours  is  sufficient  for  the  silver  chloride 
to  separate,  so  as  in  allow  of  its  being  completely  filtered 

off,  tlie   proper    time    being  indicated   by  the  appearand   of 

-  on  the  surface  ol  the  solution  where 
the  chloride  has  commenced  to  settle.  It  is  preferable  to 
filter  through  a  double  paper,  and  in  this  operation  there 
is  often  recovered  a  little  gold  which  has  escaped  the  Ant 
filtration.  Sprinkle  the  filter  paper  containing  the  pre- 
cipitate with  2-5  grms.  of  finely-divided  test  lead,  transfer 
to  the  scorifter  containing  the  g>>M.  and  place  the  latterover 
the   muffle   until   the   paper   i--  dried,   and  burnt.      Winn 

, ibuation  has  ceased,  place  the  scorifier  in  the  opening  of 

the   muffle  for  a   few   seconds  to  complete  the  inch., 
cover  the  partially  fused   mass  with  15   grms.  of  lead  end 
0*5grm.  of  borax  and  scorifj  at  a  Inw  heal.      The  resulting 
button  weighs  only  aboul  4   grms.,  and   may  be  cupelled  in 
a  very  small  irativelj  -mall   weigh' 

diminishing  losses  by  absorption  and  volatilisation.  P  irting 
is  performed  by  the  usual  treatment  v>ith  dilute  and  BtRtBg 
nitric  acid.-    \    S 

Strontium  Hydrate  [Stio/ir],  Complete    Analyiis 
Zamnron.     Hull,  de  I'Assoc.  des  Cbim.   1HU8,  15,  [8], 
816—819 
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In  testing  strontium  hydrate,  Sr(OH)2  +  8H20,  the  follow- 
ing determinations  are  made  : — The  water  of  substitution, 
the  insoluble  in  boiling  water,  the  hydrate  of  strontium 
(Sr(  1 .  9Ha( )),  the  lime,  the  sulphides. 

The  strontium  hydrate  is  ground  in  a  porcelain  mortar 
pretty  finely,  so  as  to  have  a  homogeneous  sample,  and  the 
material  is  kept  in  a  stoppered  flask  with  wide  mouth. 

To  determine  the  water  of  substitution,  5  grras.  are 
■weighed  out  and  heated  to  100°— 110°  C.  The  substance 
is  placed  for  this  purpose  in  a  porcelain  crucible  contained 
in  a  Scheibler's  dessicator  (hermetically  closed),  and  the 
whole  placed  in  the  oven.  After  20  to  24  hours,  the  water 
of  substitution  and  water  of  hydration  are  removed,  with 
the  exception  of  the  last  equivalent  of  water,  which  can  only 
be  driven  off  at  900°  to  1,000    ( '. 

For  the  insoluble,  2  grms.  are  placed  on  a  filter  and 
washed  with  boiling  water  until  the  washings  are  no  longer 
alkaline  to  litmus.     The  filter  is  incinerated  and  weighed. 

Iu  the  filtrate  the  strontium  is  determined  as  carbonate, 
by  precipitation  with  ammonium  carbonate  and  ammonia. 
The  strontium  carbonate  multiplied  by  1'8  gives  the 
strontium  hydrate  in  2  grms.  The  precipitate  must  be  well 
washed.  To  determine  the  lime,  the  above  precipitate  is 
dissolved  in  nitric  acid,  and  the  solution  evaporated  until 
nitrous  fumes  cease  to  come  off.  The  vessel  containing  the 
nitrates  is  allowed  to  cool  over  sulphuric  acid,  to  avoid 
absorption  of  water,  and  when  cold,  30  c.c.  of  a  mixture  of 
ether  of  65°  and  an  equal  volume  of  absolute  alcohol,  are 
added.  After  20  minutes  the  liquid  is  filtered,  and  a  few 
drops  of  sulphuric  acid  added.  In  the  presence  of  lime  a 
white  precipitate  forms,  which  may  be  weighed  as  calcium 
sulphate.  The  weight  multiplied  by  0-411  gives  the  weight 
of  CaO  for  2  grms.  of  substance. 

The  sulphur  is  determined  in  a  solution  of  20  grms.  in 
boiling  water,  by  adding  a  standard  solution  of  nitrate  of 
silver.  The  weight  of  silver  sulphide  multiplied  by  0-481 
gives  the  weight  of  strontium  sulphide. — L.  J.  de  W. 

Phosphoric  Acid,  Estimation  of  very  Small  Quantities  of. 
A.  Jollcs  and  F.  Neurath.  Mouatsh.  fiir  Chem.  1898, 
19,  [1],  J—15. 

The  authors  have  devised  and  examined  several  methods 
for  the  estimation  of  traces  of  phosphoric  acid. 

I.  Solution  of  the  phosphomolybdate  precipitate  in 
sodium  carbonate,  and  estimation  of  ammonia  by  Nessler's 
reagent.  The  phosphomolybdate  precipitate,  which  contains 
<3NH3  to  Pj05,  was  washed  with  a  mixture  of  equal  parts  of 
45  per  cent,  alcohol  and  10  per  cent,  nitric  acid.  This  had 
been  found  to  give  better  results  than  other  solutions  not 
containing  ammonium  salts.  The  results  were  unsatis- 
factory. 

II.  Solution  of  the  phosphomolybdate  precipitate  in 
ammonia,  evaporation  of  the  solution  on  the  water-bath,  and 
colorimetric  estimation  of  ammonia  in  the  residue.  The 
results  were  not  satisfactory.  After  evaporation  of  the 
ammoniacal  solution,  a  white  residue  is  left,  having  the 
composition  (NH4)3PO.,.5(NH4);Mo.:0;..  This  salt  (0-1 
per  cent,  solution)  gives  colour  reactions  with  salts  of 
certain  heavy  metals  which  are  not  given  either  by 
ammonium  phosphate  or  molybdate.  The  most  delicate 
■of  these  is  a  bluish-green  coloration  with  ferrous  salts. 
A  method  (III.)  founded  on  this  coloration  gave  uncertain 
results. 

IV.  Direct  colorimetric  determination  with  potassium  or 
sodium  molybdate.  Colorimetric  methods  with  ammonium 
molybdate  have  been  proposed  by  Xlirdlinger  aud  Lepierre. 
These  are  not  sufficiently  delicate,  and  have  the  disadvantage 
that  precipitation  soon  occurs.  Potassium  molybdate  gives 
the  most  delicate  reaction.  At  30°  C.  the  coloration  reaches 
its  greatest  intensity;  0-0000025  grm.  of  P.,05  in  20  c.c. 
may  be  recognised  at  this  temperature.  Iu  a  test  tube  are 
placed  20  c.c.  of  the  colorless  solution  to  be  examined, 
1  c.c.  of  potassium  molybdate  (8  grms.  of  the  salt  in  50  c.c. 
of  water  mixed  with  50  c.c.  of  nitric  acid  of  sp.  gr. 
1-2)  is  added,  and  the  mixture  warmed  to  about  80°  C. 
In  similar  tubes  20  c.c.  of  sodium  phosphate  solutions 
containing  0-001,  0-0007.5,  0-0005,  &c.  grms.  of  P203  are 
treated  in  a  similar  manner.      By   a  comparison   of  the 


colorations  produced,  the  amount  of  phosphoric  acid  may 
be  determined  with  tolerable  accuracy.  The  presence  of 
inorganic  salts  in  such  quantities  as  they  occur  in  natural 
waters  is  without  influence  on  the  determinations.  Laro-er 
quantities,  especially  of  iron  and  silicic  acid,  influence  the 
accuracy  of  the  method.  If  more  than  0-001  grm.  of  P„05 
be  contained  in  the  20  c.c.  of  solution  employed,  turbidity 
will  result.     Such  solutions  should  be  diluted. — A.  G.  W. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Flour.  Detection  of  Sawdust  or  Wood  Meal  in.  G.  A. 
Le  Roy,  Eev.  de  Chim.  Industr.  1898,  9,  [100],  114 — 
11  J. 

When  flour  adulterated  with  sawdust  is  moistened  with  an 
alcoholic  solutiou  of  phloroglucinol  and  gently  heated,  the 
woody  particles  are  colourel  an  intense  red,  and  are  easily- 
detected  with  the  naked  eye,  or  with  the  help  of  a  lens, 
whilst  the  flour  itself  remains  colourless.  The  solution  of 
the  reagent  should  be  made  strongly  acid  with  phosphoric 
acid,  and  may  be  preferably  composed  of  10  parts  of 
phloroglucinol,  150  parts  each  of  alcohol  (90 — 95  per  cent.) 
and  distilled  water,  and  100  parts  of  syrupv  phosphoric 
acid.— W.  P.  S. 

Pyruvic  Acid,  Two  Colour  Reactions  for.    L.Simon.    Bull. 

Soc.  Chim.  1S98,  19,  [7],  294—297. 
This  is  an  application  of  Legal's  reaction  for  acetone.  On 
mixing  1  c.c.  of  a  solution  of  pyruvic  acid  with  the  same 
volume  of  potash  (sp.  gr.  1  -15  to  1-20),  and  adding  several 
drops  of  a  freshly-prepared  and  fairly  concentrated  solution 
of  sodium  nitroprusside,  a  strong  violet-red  coloration  is 
obtained.  The  limit  of  the  reaction  is  1  part  of  pyruvic 
acid  in  50,000.  The  addition  of  a  small  quantity  of  acetic 
acid  makes  the  violet  shade  more  pronounced,  but  on 
adding  an  excess,  the  colour  vanishes.  The  salts  and  esters 
give  the  same  reaction,  but  a  negative  result  is  obtained 
with  the  phenylhydrazine  compound.  Phenylglyoxylic  acid 
and  its  derivatives  do  not  give  any  coloration,  but  the 
reaction  is  not  characteristic  of  pyruvic  acid  alone,  since  it 
is  given  by  many  other  substances,  such  as  aldehydes, 
ketones,  acetone,  &c. 

It  is  otherwise  with  the  colour  obtained  on  adding 
ammonia  and  nitroprusside  to  the  solutions  of  pyruvic  acid. 
The  test  is  applied  in  the  same  manner  as  the  preceding 
one,  aud  the  slow  appearance  of  a  violet-blue  coloration 
appears  to  be  quite  characteristic  of  that  acid  or  its  deri- 
vatives, with  the  single  exception  of  acatophenone,  which  is 
distinguished  by  giving  a  blue  colour  with  Legal's  reagent. 
A  gentle  heat  accelerates  the  appearance  of  the  colour,  but 
it  disappears  altogether  on  boiling,  or  on  the  addition  of 
an  excess  of  acetic  acid.  The  limit  of  sensibility  is  about 
1  in  10,000. 

On  adding  amines  of  the  fatty  acid  series  to  pyruvic  acid 
and  sodium  nitroprusside,  a  pronounced  violet  colour 
rapidly  appears.  On  the  addition  of  acetic  acid  this  changes 
to  blue  anil  then  disappears.  This  reaction  is  quite  distinct 
from  that  obtained  with  ammonia.  The  blue  colour  appears 
more  rapidly,  but  is  more  evanescent,  especially  in  the 
presence  of  acetic  acid. — C.  A.  M. 

Act  I  aldehyde,  A  Colour  Reaction  for.  L.  Simon. 
Bull.  Soc.  Chim.  1898,  19,  [7],  297—299  ;  see  also  this 
Journal,  1898,  381. 

Ordinary  aldehyde  shares  with  many  substances  the 
property  of  giving  a  red  coloration  with  potash  aud  sodium 
nitroprusside  (Legal's  reaction),  but  the  following  test  has 
hitherto  been  found  by  the  author  to  be  characteristic  of 
aldehyde  alone.  On  adding  to  a  dilute  solution  several 
drops  of  aqueous  trimethylamine,  and  then  several  drops  of 
a  very  dilute  solution  of  sodium  nitroprusside,  a  bright 
blue  colour  slowly  appears.  This  is  very  intense  with  a 
solution  containing  1  part  of  aldehyde  in  1,000,  is  plainly 
visible  in  a  solution  of  1  in  10,000,  whilst  the  limit  of 
sensibility  appears  to  be  1  in  25,000.  The  test  is  thus  more 
sensitive  than  Legal's  reaction.  The  colour  is  more  evan- 
escent than  that  given  by  Schiff's  reagent.  It  disappears 
in  about  15  minutes  in  the  case  of  solutions  of  the  strength 
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named  above.  By  means  of  this  test  the  author  could 
detect  traces  of  aldehyde  in  ether,  alcohol,  and  acetone.  , 
The  last,  when  pure,  gives  a  red  colour  with  (he  reagent, 
hut  this  is  completely  masked  by  the  blue  of  the  aldehyde 
when  present  in  sufficient  quantity  (1  c.e.  per  litre).  The 
colour  is  slightly  more  stable  in  the  presence  of  alcohol. 
Not  onl\  does  ammonia  not  give  any  blue  coloration  itsell 
with  aldehyde  and  nitropmsside,  butit  causes  the  colour  to 
when   formed.     The   author    suggests    that    this 

'...  the  explanation  of  the  instability  of  the  coloration. 
potal  -  the  amine,  and  the  blue  then  gives  place  to 

tl„.  il'j  reaction.     Acetic  acid  first  changes  the 

colour  to  violet  and   then  causes  it  to  disappear.     Mono- 

rlamine  nsed  instead  of  trimethylamine  gives  a  violet 

■  l  solutions  of  aldehyde,  but  the  test  is 
much  |                 .  than  the  foregoing.— C.  A.  M. 

ulhydrazine,  A  New  ( 'oUmr  Reaction  fin .     L.  Simon. 
BnU.  Soc.  Chim.  1898,19,  [7],  299— 301. 
Whin  B  solution  of  phenylliydra/.ine  is  momentarily  warmed 
with  several  drops  of  aqueous  trimethylamine  and  several 

drops  of  a  solution  of  sodium  nitropmsside  added,  a  colour 

Tarring  from  blue  to  green  is  produced,  which  1 omes  more 

pronounced  on  the  addition  of  a  little  concentrated  potash 
solution.  The  addition  of  a  little  acetic  acid  before  or  after 
the  potash  modifies  the  reaction,  the  colour  obtained  being 
of  aski  Mm  shade.  This  reaction  is  capable  of  detecting 
phenylliv.lra/ine  in  a  solution  of  1  in  50,000.  The  presence 
of  ether  or  alcohol  does  not  affect  the  reaction,  but  chloro- 
form and  bare  a  disturbing  influence.  Acetone 
gives  its  own  coloration  (the  red  of  Legal's  reaction).  The 
presi  ■  •■  of  mineral  or  organic  acids  n  turd-  the  appearance 
of  the  colour  until  the  addition  of  the  potash.  Added  in 
,  tie  arid  causes  the  colour  to  disappear.    The 

of  ammonia  docs  not  interfere  with  the  test.     The 
oloui  appears  even  in  the  cold,  but  more  slowly,     i  In 

uri.l    liquid,   the   tint  finally   becomes 

red   when  potash   is  present,  and  clear  yellow  when  it  is 
absent. 

This    reaction    i-    not    obtained    with     hydra/ones,   and 

appears  to  be  exclusively  characteristic  of  phenylbydraxine 

and   its   substitution  derivatives   in  which   the  substitution 
in  in  Ihe  phenyl  group.      Tor  example,  negative  results 
are  obtained  with  formyl-phenylhydrarine — 
((  ,11     MI.N1I  .C<  'II 

and    Denxoyl-phenyroydnmne  (C,Hs.NH.NH.CO.C6H,)i 
whilst  blue  colorations  are  given  by  ortho-cresylhydraaiue 
l(  ii    i    ii    \n   mi  i    and    p  -  bromo  -  phenylhydraiine 
(II  Bi    Ml. Ml 

is  easily  distinguishable  from  thai 
b\  aldehyde  with  the  same  reagent  bj  it-  persistence 

potash,  ammonia,  and  acetic  acid.     Leg 
;  ,,,,  .  M  also  be  used  to  detect  traces  of  phenylhydra- 
teristic  or  sensitive  asthe  preced- 
ing t<  i  nor  monomethylamine  can  take 
ii  thy!  unine  in  the  reaction.-  --< '.  A.  M. 

,•  de,  Maclagan's    linmonia  Test  for  the 

Purity   of.    C.    1'     Boehringei    and    Soehne.      rharm. 

■i.ilhallc.  39,   [»]i  '41 
l'nn/.  t.r  i  miii  B  b  criticised  the  ammonia 

thi    authoi  -  n  i  Ij  at  length   to  his  stric- 

■  mil  confidence  in  the  test,  and  that  any 

rdrochlorii  onding  to  it  «ill 

l„.   round  isotropyl-eocaine   in   such 

ptO]  to   under  the   salt    unfit   for   mi 

They  consider  that  no  uncertainty  exists,  n-  the  impurity 
which    pi  ;   on    of   the  liberated 

lloue  has  tin-  inhibitory  intlu 
far  from  the  test  not  being  delicate,  they  find  thai   it  is 

possible  bj  its  aid  I t<  1 1  as  little  a-  0-2  per  cent,  of  the 

impurity  '  To  render  the  test    si    definite  as  possible,  the 
Following  details  are  given  for  its  application : — One  deci- 
dJ  tin-  -.ilt   should   be   dissolved  water 

and0'2c.c.  ol  ammonia  solution  (1  idded, 

and  the  mixture  stirred  vigorously,  the  sides  of  the  beaker 
being  well  rubbed  with  the  glass  rod  immediately  after  the 
addition  of  the  ammonia,  mid  the  solution  then  well    1 

up.— J.  0.  B. 


ORGANIC  CHEMISTRY.—  QUANTITA  TIVE. 

Calcium  Carbide,  Analysis  of .    H.  Hamberger.    Zeits.  f. 
angew.  Ohem.  1898,  [U],  248. 

Whin  the  yield  of  acetylene  from  calcium  carbide  is 
estimated  gravimetrically  from  the  loss  in  weight  on  evolu- 
tion of  the  gas,  in  an  apparatus  similar  to  those  used  for  the 
estimation  of  carbonic  acid  in  carbonates  by  difference,  the 
impurities  in  the  gas  may  also  be  determined  by  attaching 
to  the  outlet  of  the  calcium  chloride  tube  a  traiu  of  bulbs 
containing  oxidising  liquids.  The  solubility  of  phosphurettcd 
hydrogen  and  sulphuretted  hydrogen  in  the  confining  liquid 
renders  impracticable  their  estimation  when  the  yield  oi 
i-  determined  volumetrically. 

K.  I-'u.h-  and  B,  N  Mil'  (Chem.  Z.  it.  21,  B75)  estimate 
the  yield  of  acetyl. ne  from  carbide  by  coll. -.ting  the  gas 
over  water,  protected  from  it  by  a  layer  of  oil.  The  move- 
ment- of  the  oil  and  water,  however,  cloud    the   glass 

I'h.    author  therefore  uses  a  modification,  ihe    apparatus 
for  which    is  shown  in  the  figure.     A  i-   a   bottle  of  about 


SO  litres  capacity,  graduated  iu  divisions  of  0*1  litre, 

is coi Cted  by  flexible  tubing   with   another  bottle,   1!,   ol 

similar  capacity.     A  concentrated  solution  01"  common  salt, 
saturated  at  the  temperature  of   the   room,  with   acetyl 

ted  as  the  confining  liquid  in  A.  The  ga-  1-  generated 
from  the  weighed  granulated  carbide  in  the  two-necked 
bottle,  C,  which  1-  provided  with  a  tap-funnel  and  a  tube 
packed  with  cotton-wool.  The  level  of  the  solution  in  A 
ib  read  alter  C  1-  connected  to  A;  the  cock  1)  1-  then 
opi  11,  d.  and  water  1-  allowed  to  drop  slowly  on  the  carbide 
ill  the  gas  has  been  evolved  therefrom,  when  the  level 
Of  1I1,  D  A  is  again  read,  and  the  volume  of  gas  at 

the  prevailing  temperature  and  pressure  is  thus  found. 

—J.  A.  D 

(  'id  1,11 n   and    \  Simultaneous    Estimation    of,   by 

Combustion  m  a  Vacuum.  K.  A.  II.  Morner.  Zeits. 
\ini  Chem    1898    37,  ['].  l—*l- 

I  in  method  adopted  is  that  of  Kliogemann  (this  Journal, 
869),  based    on    the    method    of    Frankland    and 

Ariii-n 

The  fine  e,.pp,r  o\id.  is  moistened  with  a  very  small 
quantity  of  water  before  b<  ing  intimately  mixed  and  ground 
with  the  substance  to  be  analysed.  Before  the  combustion 
proper  is  commenced,  the  tube  i-  heated  hj  a  hot-water 
trough  placed  in  the  furnace,  until  the  whole  of 
moisture  1-  given  off,  the  pump  being  in  action  throughout. 
In  ihis  way  the  last  traces  of  air  are  removed. 

The  author-  experience   is,  that   in  th  of  sub- 

stances containing  nitrogen,  the  gases  resulting   from  tin 
combustion  cannot    be  assumed  to  bi    frei    ir..u 
nitrogen,  even  when  u  copper  spiral   is  used,     forth, 
analysis,  he  therefore  proceeds  n-  follows 

1.  Th.-  volume  of  the  gases  is  meaaun  .1 
•J.  The  carbonic  acid  is  absorbed  by  potash  lye,  and  the 
residual  gas  measured. 

a  -  ifficienl  amount  of  oxygen  i~  measun 
I.  The  oxygen  i-  mixed  over  a  little  water,  with   the 

1    a    time,  treated   with    potash  lje,  acd  the 
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volume  measured.  The  contraction,  divided  by  1  ■  75,  gives 
the  oxide  of  nitrogen. 

5.  A  portion  of  hydrogen,  far  too  small  to  combine  with 
the  oxygen,  is  measured. 

6.  The  measured  quantity  of  hydrogen  is  mixed  with  the 
gas  and  exploded.  The  volume  is  measured.  The  con- 
traction indicates  the  nature  of  the  combustible  gases. 

7.  The  carbonic  acid  formed  by  the  explosion  is 
absorbed  by  potash,  and  determined  by  measuring  the 
residual  gas. 

8.  An  excess  of  hydrogen  is  measured. 

9.  The  hydrogen  is  mixed  with  the  gas  and  exploded. 
The  residual  gas  is  measured.  From  the  contraction 
the  oxygen  along  with  the  hydrogen  and  nitrogen  are 
calculated. 

The  description  makes  the  analysis  appear  tedious,  but 
it  can  be  performed  and  the  calculation  made  in  four 
hours,  and  the  exactitude  of  the  nitrogen  determination  is 
;issured. 

Details  of  a  number  of  analyses  are  given  in  the  paper, 
and  a  full  description  of  the  apparatus  used. — L.  J.  de  W. 

Indigo,  Analysis  of.    C.  Kurz.     Rev.  Gen.  des  Mat.  Col. 
1898,  2,  91—92. 

FiNELY-ground  Indigo  is  mixed  with  small  pebbles  and 
•extracted  in  a  Soxhlet  apparatus  with  phenol,  or,  better, 
with  naphthalene.  The  indigotin  is  rapidly  dissolved, 
and  is  less  attacked  by  the  solvents  than  it  is  with  aniline 
and  acetic  acid. — E.  B. 

Weighting  in  Black  Silks, Determination  of  the.    R.  Gnehm 
and  E.  Blumer.     Rev.  Gen.  des  Mat.  Col.  1 898.  2. 

A  weighed  quantity  of  the  silk  (not  less  than  1  grm.)  is 
submitted  to  the  following  treatment : — 

(1)  The  sample  is  treated  with  a  1  per  cent,  solution  of 
hydrochloric  acid  at  60°  C.  The  red  solution  is  filtered  off, 
and  the  treatment  is  repeated  until  only  a  tinge  of  red  is 
extracted.  As  a  rule  two  or  three  successive  treatments 
suiEce,  hut  in  some  cases  it  was  necessary  to  extract  as 
many  as  seven  times. 

(2)  After  well  washing,  the  silk  is  treated  for  an  hour 
with  a  2  per  cent,  solution  of  sodium  carbonate  to  80°  C, 
and  this  treatment  is  repeated  until  the  extract  ceases  to  show 
a  reaction  for  ferrocyanide.  Usually  the  operation  may  be 
repeated  twice. 

(31  The  sample  is  boiled  for  an  hour  and  a  half  with  a 
solution  of  soap  (25  grms.  per  litre). 

After  this  it  is  well  washed,  and  the  nitrogen  in  it  is 
estimated  by  Kjehldahl's  process. 

The  operations  mentioned  should  not  be  repeated  a  larger 
number  of  times  than  is  absolutely  necessary,  because  small 
mechanical  losses  are  difficult  to  avoid. 

The  authors  tested  their  process  on  the  following  samples, 
tie  amount  of  weighting  in  which  was  known  to  them  : — 

I.  A  sample  of  Japanese  tram  weighted  9G  per  cent, 
above  pari. 

II.  A  sample  of  Japanese  tram  weighted  50  per  cent. 
above  pari. 

III.  A  sample  of  yellow  Italian  organzine  weighted  53 
per  cent,  above  pari. 

(a)  In  the  first  analysis  the  silk  to  be  assayed  was 
treated  five  times  with  hydrochloric  acid,  three  times  with 
6oditim  carbonate,  once  with  soap  solution.  Amount  of 
•nitrogen  in  residue,  6-91  per  ceut. 

(,/■)  In  the  second  analysis  the  silk  was  treated  as 
follows  : — four  times  with  hydrochloric  acid,  twice  with 
sodium  carbonate,  once  with  soap.  Amount  of  nitrogen  in 
residue,  7  •  08  per  cent. 

In  the  second  analysis  the  second  sodium  carbonate 
extract  still  showed  traces  of  ferrocyanide. 

Calculation  of  the  Amount  of   Weighting  in  Assay  (a.) 

The  loss  in  weight  by  discharging  in  this  case  taken  as 
18  per  cent. 

Weight  of  silk  employed 0'27i2     grm. 

Weight  of  nitrogen  found o "  i  >l  si>74 

Fibroin  =  5'455  x  0'088974  =  0-10350  grm. 

-     .   .  18  x  0-1(135 

Sericm  =  — — ; =  0'02272 


For  the  weight  of  the  raw  silk  we  therefore  have— 

Fibroin 0-10350 

Sericin 0' 02272 

0-12622 
+  11  per  cent,  moisture 0*01388 

Weight  of  raw  silk 0- 14010 

If  S  represents  the  weight  of  the  weighted  silk,  and  R 
that  of  raw  silk,  the  amount  of  the  weighting  is  given  by 
the  formula — 


Weighting  =  ^=R 


100, 


or  in  figures- 


0-2712  -  o-noio 


100 


95-71  per  cent. 
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The  analysis  of  Sample  II.  yielded  49- KG  per  cent,  (in 
place  of  50  per  cent.),  and  that  of  Sample  III.,  52-81  per 
cent,  (in  place  of  53  per  cent.,  assuming  the  loss  in  dis- 
charging to  be  22  per  cent.). 

The  authors  finally  point  out  that,  although  the  method 
recommended  may  in  some  cases  give  results  differing  from 
the  actual  amount  of  weighting  of  from  5  to  10  per  cent.,  it 
is  sufficiently  accurate  for  technical  purposes. 

Weighting  in  Silk,  Determination   of  the.     R.  Gnehm  and 
G.  Schwartz.     Rev.  Gen.  des  Mat.  Col.  189S,  2. 

It  was  noticed  on  examining  a  large  number  of  silk 
samples  submitted  to  the  authors  that,  besides  metallic 
substances,  organic  compounds  had  been  employed  for 
weighting.  Under  these  conditions,  the  only  method  which 
i  would  give  satisfactory  results  was  to  determine  the  nitrogen 
in  the  silk.  The  method  could  only  give  good  results  after 
all  other  nitrogenous  substances  contained  in  the  silk,  such 
as  Prussian  blue,  glue,  ammonium  phosphate,  &c,  had  been 
removed,  and  from  the  quantity  of  nitrogen  formed,  the 
weight  of  the  fibroin  was  determined. 

The  first  to  recommend  this  process  were  (1)  Saint 
Claire,  (2)  Moyret,  (3)  Persoz.  The  credit  of  having  given 
the  detailed  description  of  the  process  of  analysis  is,  how- 
ever, due  to  O.  Steiger  and  H.  Grunberg. 

In  following  the  process  described  by  these  chemists  the 
authors  have  carried  out  numerous  analyses,  and  generally 
speaking,  obtained  results  with  silks  dyed  in  colours  which 
were  very  close  to  the  actual  yveighting.  The  results 
obtained  with  black  silks  were,  however,  very  far  from 
being  satisfactory ;  this  is  due  to  the  treatment  to  which 
the  silk  is  submitted  before  the  determination  of  the 
nitrogen. 

For  the  purpose  of  removing  foreign  substances,  such  as 
logwood,  ferrous  and  ferric  oxides,  yellow  prussiate,  dye- 
stuffs,  &c,  Steiger  and  Grunberg  recommended  the  following 
method  ; — 

(1  )  The  silk  is  treated  at  a  temperature  of  66°  C.  with  a 
5  per  cent,  solution  of  HC1 ;  this  treatment  is  repeated 
until  an  appreciable  quantity  of  Brazil  wood  enters  into 
the  solution.  It  is  frequently  necessary  to  repeat  the 
operation  five  times  in  succession. 

(2.)  The  silk  is  warmed  for  half  an  hour  at  a  temperature 
of  80'  C,  with  a  2  per  cent,  solution  of  NaXIO.,. 

Souplc,  or  raw  silk,  must  be  boiled  after  this  treatment 
for  one  hour  in  a  soap  solution  containing  25 — 30  grms. 
per  litre,  after  which  the  samples  are  well  washed  and 
dried. 

By  carefully  following  this  method  the  figures  obtained 
are  frequently  much  too  high,  and  surpass  the  true  figures 
by  100  per  cent.  This  difference  is  due  to  the  loss  of 
fibroin  caused  by  the  treatment  of  the  fibre  with  the 
IIC1.  In  order  to  prove  this  the  authors  carried  out  a 
large  number  of  experiments,  of  which  a  number  are  given 
as  examples.  The  estimation  of  the  nitrogen  was  first 
made  by  Kjeldahl's  method.  In  order  to  be  sure  that  the 
silk  was  completely  discharged,  the  sample  was  treated 
I   with  a  tepid  solution  of  soap. 
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The  re-alt<  of  the  two  analyses  were  : — 


Nitrogen. 


These  comparative    results    show    that    the    mordants 
employed  were  completely  discbargl  1 

Weighed    samples  were   then  treated    according  to  the 

method   with  a  .'>  per  cent,  solution   of   HCI   at  Co    C.  (  the 

ii  weight  was  determined.     The  nitrogen  in  the  residue 

also  determined  by  Kjeldahl's  method.     The  treatment 

with  IIC1  was  repeated  four  times  for  dyed  silks. 

(1.)  After   the    first    treatment    with    HC1    the    results 
obtained  were:  — 

Perl 

jht -    -".: 

;en  in  residue =  17*65 

I  quantity  of  silk,  after  having  been 
(submitted  to  the  first  treatment,  lost  after  tlie  second  treat- 
ment with  a  .'i  per  cent,  of  HC1 — 

Peri 

I    m  in  weight =    3*48 

sen  in  residue =  17*18 

(3.)  In  the  third  treatment  the  results  wen-  as  follows  : — 

I'.i' 

I      ■        ■     -lit = 

=   18*15 

I  bi    sample  having  cone  through  three  previous 
■hi.  nt-,  was  again  treated  with  HCI,  and  the  following 
results  were  obtained : — 

l'.  i  Cent. 

I     ■  ;n  weight = 

!■  in  residue =  15'16 

The   total    loss  in  weight    amounts    to    14*08   per  cent. 
experiments  were  repeated  several  times,  without  any 
different   re-ults  being  obtained.      It  irked  that, 

;  by  tin-  chemical  action  of  the 
lit'!,  there  ma]  be  loss  of  a  purely  mechanical  nature. 
The  silk  is.  in  fact,  destroyed  by  the  ri  lion  of  the 

aeid  to  such  an  extent  that  during  the  following  operations 
of  v-  ition,  &c,  'in-  material  fjll-  to  pieces. 

The  I  -  -limv  that  fibroin    is    attacked 

In   HO  of  3  I"  I  -th.  and   the  Use  of  the  acid  of 

this  strength  i  e  in  estimating  the  amount 

of  weighting.     This  tut   explains  the  high  result* which 

the authon  rmination  of  the  weighting 
of  the  black  -ilks. 

/  i  l\ii  and  Alkali  in.  and  Examination 

nl   tin     Tatty    Acid*   by    Mum--   of  th<     Re/racti 
i  .  Huggenb  rg      Zeits    t    bffentl,  Cbem    4,   163 — 168; 

t  I..  in  i,  1.     IS 

lin  author  employe  a  separating  burette,  fitted  with  a  stop- 
.   at  it-  lower  part,  ai  of  » 

it  |  |kt.  which  has  a  circular  opening  on  it-  side, 
corresponding  to  a  similar  opening  in  the  neck  of  the 
bun  •  bj  certain  tbt  stoppt  r,  the 

pressure  in  the  i'  l  h  ■  apparatus 

holds  about  160  o.c,  and  bai 
The  I  -irk  i-  i 

from  the  stop-cock.     The  graduation*;  begin  at  -  c.c., and 
.ivk.d  ..ii  the  narrow]  the  apparatus  ; 

iron  Mis     ISO  c.c  ;  tlie  b 

is  marked  in  •,'-:  c.e  divisions.     '■    i  grms.  ol   tie    soap  .ire 
weighed   out,   dissolved    by    warming    with   .'lit — 40  t 
water,  an  which 

already  contains  d.     The  liqnid  is 

allowed    t  i lie   middle 

of    i  -t    bulb.      A' 

aqueous  liquid   is  c.ircfulh   run  oil,   the    ethereal  solution 
ihed  two  or  three  times  with  watt  r,  arid  the  lattei 

run  off.      Ether  is  poured  in  Dp  to  148  or  149  I   i   .  the  liquid 


thoroughly  mixed,  and  the  total  volume  read  off  to  within 
0*1  c.c.  The  water  in  the  bole  of  the  stop-cock  is  en- 
tirely displaced  by  running  down  1  c.c.  of  the  ethereal 
solution,  and  then  25  or  50  c.c.  of  the  latter  are  run 
off  into  a  small  tared  flask,  the  ether  evaporated  off,  and 
the  residue  dried  on  the  water-bath  to  constant  weight 
(I — J  hour).  In  calculating  to  fatty  anhydride,  3 -£5  ; 
of  water  are  deducted  ftom  every  100  parts  of  hydrate. 
The  weighed  fatty  acids  are  dissolved  in  10  c.c.  of  alcohol, 
and  the  acid  number  determined  by  titration  with  \ 
alcoholic  potash,  lor  the  estimation 'ol  resin  acids,  6 — 7 
grm-.  of  -eip  are  taken,  the  ethereal  layer  is  run  off  down 
to  the  ■_'  c.e.  mark,  and  the  rosin  estimated  in  the  m 
r.  -in  and  fatty  aeid-  thus  obtained,  by  mean-  of  Twitchell's 
method.  The' alkali  is  estimated  by  titrating  hack  with 
normal  alkali  the  excess  of  acid  in  the  previously  run-off 
aqueous  layer.  For  determining  the  composition  of  the 
fatty  acids,  the  author  recommend-  a  preliminary  exami- 
nation by  mean-  of  the  butyro-refractometer,  followed  by  a 
complete  examination  according  to  the  known  methods  of  tat 
analysis, — A.  S. 

-  ding  Purport ..,  VtUeCs  Method  of  Analysis 
of.  Ii.  Lindet  Bull.  Soc  d'£uoouragement,  1898,  '97, 
[2],  117— 1  in. 

Be i  i  seeding  purposes  on  the  ] 

of  their  sugar  content     The  rout- can  be  taken  up  without 
injury,    the   foliage    eat   off.  and   then   pierced   Iran-', 
in  an  oblique  direction  to  obtain  material  for  analysis.     The] 
arc  then  stored  until  the  following  spring,  and  when  planted 
produce  foliage  BI 

The  -election  being  individual,  a  large  number  of  roots 
have  to  l.e  examined  in  a  -hurt  Mne.  and  the  present  article 
deals  with  -omc  of  the  modifications  which  are  used  to  en- 
hance rapidity  of  ana  :  (this  Journal,  1 896, 746) 
extracts  the  -u^ar  from  the  pulp  b"  in-tan:  eons 
diffu-ion  in  the  cold.  He  has  simplified  tin-  process  on 
the  supposition  that  the  specific  gravities  of  the  beetroots  to 
be  analysed  are  the  same.  The  root  is  stabbed  in  such  a 
manner  that  a  constant  weight  of  material  is  obtained 
(compare  tin-  Journal,  1894,  669).  An  automatically- 
measured  quantity  of  water,  containing  basic  lead 
run  on  to  the  pulp  contained  in  an  ordinary  glass,  the 
making  up  to  volume  being  thus  avoided.  The  analysis  is 
further  hastened  by  reading  the  solutions  in  a  "  continuous 
tube "  (ibid;  1894,  669),  which  can  be  filled  ami  emptied 
without  removing  it  from  tie-  barrel  of  tin  polarisoope. 
Following  these  direel  1  Factor,  using  two  polax- 
iscopes.  was  able  to  make  350,000  analyses  its  in 
41  days.— J.  I.    B 

Brewing  Sugar*,  <>n  the  Analysit  of,     ti.  II.  Morris. 

.1    I  ed.  In-t.  Brewing,    BW,  4,  it''-1  -176. 

In  the  method-  given  in  the  "  Text-Book  of  the  Science  of 

Brewing,"  by  1"    R.  Moritz  and   the   author,  the  calculation 

of  tie  the  different    mi.  llu- 

iption  that  1  grm.  of  dextrose,  Icvulose,  maltost 
••galli-in"  reduce  2'205,  2*0$7,  1  *S43,  and  0*»9S  grms. 
respei  tivclj  ol  copper  oxide,  these  numbers  being  based  on 
the  values  given  In  <  O'Snllivan.  Heron  has  pointed  onl 
that  the  equivalent  of  1  grin,  of  dextrose,  levulose,or  invert 
-agar  is  2*26  gtni-.  of  copper  oxide,  thus  maintaining  that 
th.  -e  three  sugars  have  the  same  reducing  powers. 

The  determination  of  the  amount  of  nvailablt 
of  the  most  important  est  i  mat  ion-  in  tin  ami  wing 

sugars;   ami.  a- tin-  depends   largely   on   the   reduction  of 
l'Yhling'-  solution,  the  author   has  given    in  detail  the  mode 
of  procedure      the  conditions  under  which  all  determina- 
tions should  1"  (ti)  the  use  of  Fehliug's  - 
lion,  contain  recrystallised  coppei  sulphate, 
mi-,  ol    1:  m  lull,    -ilt.  and    I",   grin-    of  anhydrous 
sodium  hydroxide  per  litre.      The  copper  sulphate  and  alks-" 
line  tartrate  solutions  ure  kept  separate,  and  mixed  in 
volume,   i inn  being   used,     i  h  >  The 
of  dilution  of  the  e.  pper  solution,  after  taking  into  e 
the  volume  of  th.'    sugar    ad. 'ed,  should    he    I   • 

'utioii  to   l   part  of  water,  50  c.c.  of  the  undiluted 
Fettling  being  u-e.l  in  each  experiment,  and  made  up  to  1  < " > 
i  An  amount  of  the  reducing  sugar  should  h 
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which  will  give  a  weight  of  copper  oxide  lying  within  the 
limits  of  0-15  to  0-35  grm.  (<f)  The  diluted  Fehling's 
solution  should  be  heated  in  a  beaker  in  a  boiling  water- 
bath  until  the  temperature  is  constant,  then  the  weighed  or 
measured  solution  of  reducing  sugar  added,  and  the  heating 
in  the  water-bath  continued  for  exactly  12  minutes,  the 
beaker  being  covered  with  a  clock-glass  during  the  whole 
period  of  heating.  The  filtration  should  be  performed  as 
rapidly  as  possible,  either  through  a  Soxhlet  tube  under 
reduced  pressure,  or  through  a  carefully-folded  filter  paper. 
In  the  former  case,  the  reduced  cuprous  oxide  is  oxidised 
to  eupric  oxide  and  then  reduced  to  copper  in  a  stream  of 
hydrogen.  In  the  latter  case,  the  filter  and  its  contents  are 
burnt  in  the  usual  way,  and  weighed  as  eupric  oxide.  A 
correction  must  be  made  for  the  slight  amount  of  reduction 
which  Fehling's  solution  always  undergoes  on  heating,  and 
if  filter  papers  be  used,  it  is  necessary  to  determine  and 
allow  for  the  copper  retained  in  the  tissue  of  the  paper. 
Working  under  these  conditions,  it  was  found  that  1  grm. 
of  dextrose,  levulose,  and  maltose,  reduced  2-578  to  2-338, 
2-310  to2-211,  1-380  to  1-362  grms.  respectively  of  copper 
oxide,  the  exact  amount  depending  upon  the  quantity  of 
copper  reduced  in  the  standard  volume  of  Fehling's  solution. 
The  method  of  calculation  previously  adopted  (he.  cit.) 
must,  therefore,  be  modified,  and  in  place  of  a  fixed  factor, 
one  corresponding  to  the  amount  of  reduction  in*  each  case 
be  taken. 

Attention  is  drawn  to  the  fact  that  commercial  invert 
sugar  and  glucose  coutain  a  certain  amount  of  unferment- 
able  matter,  having  a  cupric-reducing  and  optical  action. 
It  has  been  usual  to  make  a  correction  for  this  matter  in 
the  case  of  glucose,  but  not,  however,  with  invert  sugar. 
Several  determinations  are  given,  showing  the  properties  of 
this  unfermentable  substance  in  both  sugars. 

The  following  is  the  author's  scheme  for  the  analysis  of 
brewing  sugars : — The  ash  is  determined  by  burning  a 
weighed  quantity  of  the  sugar  in  the  usual  way,  and  calculat- 
ing the  amount  obtained  as  a  percentage  of  the  sample.  The 
albuminoids  are  estimated  through  the  medium  of  Kjeldahl's 
nitrogen  process,  and  calculated  from  the  ammonia  ob- 
tained by  the  usual  factors.  The  water  is  estimated  by  dis- 
solving 10  grms.  of  the  sugar  in  100  e.c.  of  water,  taking  the 
gravity,  and  calculating  the  total  solids  by  the  3-86  divisor. 
The  solids  so  obtained  require  to  be  corrected  for  the 
higher  solution  density  of  the  ash,  which,  according  to 
Heron,  coufirmed  by  the  author,  may  he  taken  as  8. 
The  most  convenient  way  of  doing  this  is  to  multiply  the 
solid  matter  of  the  10  per  cent,  solution  by  10,  to  convert  it 
into  a  percentage,  and  then  to  deduct  from  it  the  percentage 
of  ash.  100,  minus  the  number  thus  obtained,  gives  the 
percentage  of  water.  The  reducing  power  is  carried  out  as 
described  above.  A  polarimetric  reading  of  a  10  per  cent, 
solution,  which  should  be  made  with  boiling  water  and 
allowed  to  stand  18  hours,  is  taken  at  68°  Y.  in  a  200-mm. 
tube,  and  the  specific  rotatory  power  calculated,  after  cor- 
recting for  any  cane  sugar  which  may  be  present.  Both 
the  values  so  obtained  then  require  to  be  corrected  for  the 
reducing  power  and  opticity  of  the  unfermentable  residue. 
The  percentages  of  the  sugars  are  calculated  by  means  of 
the  equation — 

.tD  +  iL=   a 

[a]„D  +    [a]„  L  =  h  x   100 

in  which  x  D  =  the  gram-value  of  dextrose  expressed  in 
either  Cut  i  or  Cu,  x  L  =  the  gram-value  of  levulose  ex- 
pressed in  the  same  way,  a  =  the  CuO  or  Cu  reduced  by 
100  grms.  of  the  sample,  b  =  specific  rotatory  power  ([<■]„) 
calculated  on  the  sample. 

In  order  to  determine  the  amouut  of  uninverted  cane 
sugar,  50  e.c.  of  the  10  per  cent,  solution  are  digested  with 
a  small  quantity  of  washed  and  pressed  yeast  at  125°  F. 
for  five  hours  (compare  Ling  and  Baker,  this  Journal,  1898, 
111 — 114).  The  solution  is  cooled,  a  little  alumina  added, 
made  up  to  55  e.c,  filtered,  and  the  rotation  determined  at 
68°  F. ;  the  reading  is  increased  by  one-tenth,  to  correct  for 
dilution,  and  the  difference  between  the  corrected  and  the 
original  reading  divided  by  5 -02  gives  the  cane  sugar 
in  solution,  from  which  the  percentage  may  be  calculated. 
(5-02  is  the  number  of  divisions  of  the  Soleil-Ventzke- 
Scheibler  polarimeter,  which  a  solution  of   1  grm.  of  cane 


sugar  in  100  e.c.  of  water,  read  in  a  200-mm.  tube,  lost 
on  being  converted  into  invert  sugar  by  yeast  or  acid). 
To  estimate  the  unfermentable  matter,  50  e.c.  of  the  10  per 
cent,  solution  are  placed  in  a  100-c.c.  flask  and  sterilised^ 
2  or  3  grms.  of  washed  and  pressed  yeast  are  added,  and 
the  mixture  fermented  at  75°  F.  When  fermentation  is 
over,  alumina  is  added  and  the  whole  made  up  to  100  e.c. 
After  filtration,  the  copper  reduction  is  determined  on 
25  e.c.,  and  the  rotation  observed  in  a  200-mm.  tube.  The 
results  are  expressed  on  the  same  basis  as  those  of  the 
original  solution,  and  deducted  from  the  latter.  In  order 
to  directly  obtain  the  percentage  of  the  unfermentable 
residue,  a  portion  of  the  liquid  may  be  evaporated  to  expel 
the  alcohol,  then  made  up  to  the  original  volume  and  the 
gravity  taken.  From  this  the  solid  matter  is  obtained  by 
the  3-86  divisor,  and  the  result  multiplied  by  20,  in  order 
to  bring  it  to  a  percentage  on  the  original  sample.  It  is  then 
necessary  to  subtract  the  percentage  of  albuminoids,  and 
twice  that  of  the  ash,  to  get  the  amount  of  solid  matter 
contained  in  the  unfermeuted  residue.  This  residue  also 
contains  the  non-volatile  products  of  fermentation,  and  these 
must  be  corrected  for.  According  to  Pasteur,  the  non- 
volatile products  amount  to  from  4  to  5  per  cent,  of  the 
sugars  fermented  ;  therefore  4  per  cent,  of  the  total  sugars 
obtained  as  above  is  deducted,  and  the  remainder  gives 
approximately  the  true  unfermentable  matter.  With  com- 
mercial sugars  it  is,  however,  unnecessary  to  make  this 
determination,  it  being  sufficient  to  take  the  difference 
between  the  sum  of  the  sugars,  ash,  albuminoids,  and  water, 
and  100  as  representing  the  unfermentable  residue.  In  the 
case  of  glucoses  this  residue  includes  the  ':gallisiu"  and 
dextrin.  The  constants  of  the  former  are  not,  in  the 
opinion  of  the  author,  sufficiently  well  established  to  admit 
of  direct  estimation.  The  latter  can,  if  necessary,  be 
directly  determined  by  making  a  second  fermentation  with 
a  small  quantity  of  cold-water  malt  extract,  and  calculating 
the  difference  between  this  and  the  ordinary  fermentation 
as  dextrin.  It  is  only  necessary  to  do  this  when  partially 
converted  products  are  being  dealt  with. 

The  extract  is  estimated  from  the  10  per  cent,  solution  in 
the  usual  way. 

The  paper  concludes  with  the  following  optical  con- 
stants and  cupric-reducing  tables  used  in  the  preceding 
calculations :  — 


Readmir  in  the 

00-inm.  Tube  in  the 

Soleil-Ventzke- 

Scheibler  Polarimeter 

for  1  Grm.  in  100  e.c. 


— 

1 

Rotation  in  10  per 

Cent.  Solution 

at20°C.  [a]o 

Absolute. 

'  203-0 

i:-;vi. 
66'5 
52'8 

-  92'0 

-  19*6 

Divisions. 

11-66 

7-97 

3  -i 

3-05 

-  531 

-  113 


Reducing  values  of  Varying  Quantities  of  Carbohydrates 
under  Standard  Conditions. 

Dextrose. 


Sugar  in 
Mgrms. 

Cu 

weighed 

in  (inns. 

CuO 
weighed 

in  Grms. 

Sugar  iu 
Mgrms. 

Cu 
weighed 
in  Grms. 

CuO 

weighed 
in  Grms. 

50 

0-1030 

0-1289 

ISO 

ir-J.-.s:, 

0-3241 

55 

0-1134 

0-14J2 

135 

0-2675 

0-3354 

60 

0-123S 

0-1552 

140 

0-2762 

0-3463 

65 

0-1342 

0-1682 

14.". 

0-2850 

0-3573 

70 

0-1443 

0-1S09 

150 

0-2934 

0  3673 

75 

0  1543 

0-1935 

165 

0-S020 

0-3787 

80 

0-1614 

D-2061 

160 

0-S108 

0-3891 

85 

0-1740 

0-2187 

165 

0-3187 

0-3996 

90 

0-1834 

0-2299 

17" 

0-8268 

0-4098 

95 

0-1930 

0-2420 

175 

0-3350 

0-4200 

Kill 

0-2027 

0-2533 

180 

0-3131 

0-4302 

105 

02723 

0-2662 

185 

0-3508 

0-4399 

110 

0-2218 

0-2781 

19u 

0-3590 

0- 4501 

115 

0-2313 

0-29O0 

195 

0-3668 

0-4599 

120 

0-2404 

0-3014 

200 

0-371.". 

0-4689 

125 

0-2498 

0-3130 

205 

0-3822 

0-4792 
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Maltose 

Cu 

I'llO 

in 

- 

in 

■>.  iahed 

' 

in  Onus. 

in  i.i ins. 

70 

0'096fl 

190 

i,' 21.72 

0*2693 

75 

ii-uvji; 

0*1034 

111.'. 

0*2661 

.  -llo J 

■JIB) 

0-2180 

0*2729 

205 

0-2797 

llln 

0-2288 

0*2665 

0*2033 

0*1873 

:'J|| 

0-2397 

> 

III.-. 

0*1441 

22.', 

0*2451 

1111 

0*1509 

280 

0*3136 

11.'. 

0*1576 

2'..-, 

12" 

0*1644 

2  HI 

0*2613 

0*3272 

125 

0-1718 

21.', 

0-2067 

0*3840 

"•177H 

250 

0-2722 

0*8107 

0*1470 

0-1848 

ii  277.1 

0*6475 

im 

0*1916 

260 

0*3543 

145 

01584 

0  1983 

265 

0*2884 

0*3610 

150 

270 

0*2938 

0-3678 

0*1692 

0-2119 

275 

0-2992 

H117  17 

100 

n'1717 

0-2188 

0-3047 

0*3814 

105 

i. 'l-i.l 

0-2254 

■ 

0-3101 

0-3882 

170 

0-232S 

290 

0*3950 

175 

296 

0-8200 

IIHU7 

180 

0*2468 

300 

0*3264 

1 

»I5 

0*3318 

0*4154 

I.I  VI    1  nSK. 


BugSt  in 

JIktii'-. 


I  >i 
in  (inns. 


CuO 


00 

60 
85 

7" 

00 

Inn 
106 

IHI 


n-1122 

0*1210 

0*1312 

0*1774 

0*2129 

0*1155 

0-1407 
0-1624 
0*1645 

0-1881 
0*1998 
0*2114 

i  ■  •  222  I 

"2117 
. -2558 


Sugar  in 


Cu  end 

weighed 

•■"■""*"        in  (irnis.       in  i. tin-. 


ISO 
135 

140 
110 
150 

165 

liil 

in:, 
I7H 
175 
180 
180 
UK) 
Hi.'. 

200 
206 


0*2390 
0*2477 
0*2559 
0*2641 
0*2723 

0*3134 

0-3375 
0-3457 
0*3539 


0*2997 
0*8108 
0*6209 
0*3311 

0*3687 
0-3622 

0-3930 

"'  1134 

0*  1335 
<i*H31 
0*4634 


—J.  h.  1!. 

Starch,   Comparison   of  il"    Standard    Methods  for   the 
Ettimatio)  il   W.  Wiley  and  W.  H.  Krug.    .1.  \hht. 

Chem    Soc    L898,  20,  258 

'I'm   authors  hnvi  arrived  al  the  fallowing  coneltuioce  from 
the  comparal  re  stud]  ol  the  standard  methods  which  have 

n,r.l  in  the  "-inn  roll,  ami  nf  sour'  nnulifica- 

1.  All  ili"  '  ibed  i  i   determining  the  per* 

:  itarcl  bj  polarisation,  whether  with  soluble 
atarch  or  dextn  nol   be  relied  upon  to  give  accurate 

Vlthougb  -mli  methods  ar,  rapid,  the  sources  of 
error  in,  to  nullify  the  advantage  of  any  time 

2.  The  methods  depending  on  hydrolysis  under  Bteata 

i.ilil.    on   account   of    the  danger  of 
cam"  This,  however,  appears  to  be  entirely  pre- 

vented bj  thi  addition  of  a   small  quantity    of  an   organic 
acid      :  is   prefen   i  •'.   tartarii 

being  excluded  <  optical  properties.     When 

tin-.  re  added,  the   pentosans  of  the  cereals 

and  ii-  products  are   hydrolyaed  to  a  considerable  extent, 
iliu-    increasing   the   reducing   power  and  the   consequent 
larch.       \    com  il   be   made   by 

determining   the  q  mntity   ..i   pentose    sugar    present   and 
diminishine,  the  amonnl  o!  starch  in  proportion. 

n.  The  direct  weighing  ol  the  starch, according  loLindet's 
method,  after  solution  ol  the  protein 
granules  by  means  ol  pepsin,  has  advantages  for  practical 
work,  especially  in  starch  factories,  small  particles  of 
fibre,  Btc,  however,  pass  through  the  bolting  cloth,  and  arc 
consequently  weighed  as  starch, 


4.  The  combination  of  the  Lindct  method,  in  so  far  as 
the  solution  of  the  protein  is  concerned,  and  digestion  by 
diastase,  have  given  good  results  ;  and  the  author-  are  of 
opinion  that  a  satisfactory  method  of  starch  estimation  can  be 
worked  out  in  this  direction. 

"».  The  diastase  method  without  pressure  giv<  tory 

results  when  the  diastase  is  freshly  prepared  ami  used  in 
proper  quantities  and  at  an  appropriate  temperature.  The 
diastase  exerts  only  a  small,  solvent  action  on  the  pentosans, 
and  the  final  hydrolytic  products  obtained  are  not  con- 
taminated with  an\  appreciable  amounts  of  pentose  Bugars. 
The  use  of  taka-dia-ta-e  i-  suggested,  since  it  can  easily  be 
prepared  free  from  reducing  sugars.  The  materials  on  which 
the  diastase  acts  should  be  ground  very  finely,  and  extracte  1 
with  ether  to  prevent  the  retarding  action  ol  fat  ou  the 
enzyme.  The  treatment  with  diastase  should  always  be 
repeated  after  boiling  and  cooling  to  sboul  50  C.  The 
residue  must  not  show  any  starch  granules  when  stained 
under  the  microscope  with  iodine.— J.  ]..  Ii 

Pentosans.  Tin  Solubility  "f  in  lhs  Reagents  tmplouod  in 
the  Estimation  of  Starch.  W.  II.  Krug  and  II.  W. 
Wiley.     J.  Amer.  Chem.  S„c.  1898,  20,  866—368 

Is  analytical  work  involving  the  exact  determination  of 
starch  in  cereals,  fodder,  &c.,  diastaie  should  be  u-ed,  and 
the  application  of  any  acid  avoided  until  those  bodies  which 
may  be  acted  upon  by  it,  have  been  removed  by  filtration,  or 
i  correction  must  be  applied  see  preceding  abstract). 
The  authors  bring  forward  experiments  to  show  that  the 
increased  amount  of  starch  found  by  the  use  of  high- 
pressure  methods  is  due  to  the  action  of  the  organic 
on  the  pentosans  and  hemicellnli  t,  which  results 

in  the  formation  of  reducing  subs) 

J.  K.niig  (Lsndwirthschanliaben  Versnebs.  S'at.  4£i. 
has  stated  tint  diastase  acta  as  a  solvent  for  pentosans 
and  hemicellnloses,  Thi-  would,  if  correct,  render  the 
diastase  method  as  unreliable  as  the  high-pressure  method. 
The  author-,  however,  have  investigated  th"  point,  and 
record  numbers  which,  in  their  opinion,  prove  that  diastase 
has  no  sol  tent  action  on  the  pentosans,  and  that  it  furnishes 
a  reliable  mean-  for  determining  the  exact  amount  of  starch 
in  certain  materials.  —J.  I-.  B. 

atoUisses,  Analysis  of  Beetroot- and  Cane-.      11    Pellet. 
Bull,  de  I' Assoc,  des  Chim.  1898,  15,  [7],  735-  1 

Jnalytis  of    VIolasses    by     Fermentation. — :'nn   grins,  of 

molasses  arc  diluted    in    about     ■•■     of  water   at   10°  to 

50    C.     The   whole   i-    poured   into  a   tla-k   of  1,800 
1,500   ".".   capacity,   and  the  alkalinity   is   neutralised,  if 
eSSary,     and     2     gnus,     of    sulphuric     acid    added,    asj 
800  CC.  of    a  10  pet   cent,  solution  ;    10  gri.  I  are 

mixed  in  n  mortar  with  100  cc.  of  cold  water,  then  added 
to  the  contents  of  the  tla-k,  and  more  sold  water  added 
until  the  whole  stands  at  a  mark  at  950  cc.  The  flask  is 
kept  at  a  temperature  ol  83    to        I 

If  the  uioi.i--,  -  be  a  id  as  iii  the  ease  of  cane  molnimcis. 
the  proportion  <.t  Bulphurio  acid  is  diminished  so  as  to  have 
an  acidity  equal  to  -  ^rin-.  per  liire,  calculated  as  -u!phuric 
acid.  Before  « 1  ■  •  ■  fermentation  begins,  the  tlasks  are 
weighed.  Racb  flask  i-  closed  by  a  cork  carrying  an 
S  tube  with  a  little  water  or  a  drop  of  mercury  in  the  bend, 
so  a-  to  be  able  to  folio**  the  progress  of  the  fermentation, 
ami  i  readily  when  the  operation  i<  finished. 

prevent  frothin*  nmended  that  a  little  oil  bo  added. 

Soil"  1  Hilly.      The    flasks   are   weighed 

every  sis  hours.  The  fermentation  is  complete  when  the 
flasks  "'  ;  the  supernatant   liquid  then 

becomes    clear.        II    the    tla-k    lie    shaken    al-o,    to    sei 

the  execs*  of  gas  in  solution,  and  it  be  then  held  to  the 
ear,  no  sound  du<  to  disengagement  ol  pis  will  be  heard. 
The  tla-ks  ar.  then  cooled  and  male  up  to  a  litre,  not 
including  the  oil.     Thi  are  agitated   and  lilt. 

,'inO  cc.  ol  the  filtrate  are  distilled  to  obtain  the  alcohol, 
adding  again  a  fi  «    drops  of  oil  to  prevent  frothing.     At 
half  should  be  distilled  oil,  ami  the  ri  ited 

further  for  alcohol  The  distillate  is  made  up  to  500  cc. 
and  tested  with  a  hydrometer  at  a  temperature  as  near 
1.",    I      a-  i iblc,  to   obtain   the   content    per    Km  grm-.  of 
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molasses.  The  operation  is  made  in  duplicate  and  the 
mean  of  the  results  taken.  Discrepancies  occasionally 
arise,  possibly  owing  to  the  presence  of  germs  inimical  to 
fermentation.  The  remainder  of  the  filtrate  containing 
alcohol  may  be  tested  for  .-educing  power  and  polarisation. 
If  raffiuose  be  present  in  sensible  quantity,  and  Paris 
bakery  yeast  have  been  used,  it  is  recognised  immediately  by 
the  dextrorotatory  polarisation,  and,  on  inversion,  a  rotation 
is  obtained  which  does  not  vary,  or  which  diminishes 
according  to  the  nature  of  the  products  of  transformation 
of  raffiuose  by  fermentation.  The  density  of  the  liquid 
may  also  be  taken  before  and  after  fermentation,  but  this 
should  be  done  on  the  liquid  in  the  same  condition  as  to 
turbidity.  The  fermentation  lasts  from  32  to  -48  hours, 
hut  may  vary  from  various  causes.  If  treble  the  quantity 
of  yeast  is  used,  the  fermentation  may  he  complete  in 
12  hoars,  giving  practically  the  same  yield  ol  alcohol. 

If,  in  the  estimation  of  the  crystallised  sugar,  there  are 
indications  that  the  molasses  contain  raffinose,  a  compara- 
tive test  should  be  made  on  raffinose  with  the  y:\ii 
employed.  (  Vrtain  yeasts  ferment  raffinose  partially  .  gi\  ing 
40  to  50  per  cent,  of  the  weight  in  alcohol.  Bottom  yeast 
ferments  it  completely  with  sufficient  time.  1'aris  bakers' 
yeast  does  uot  ferment  raffinose, but  changes  it  into  melibiose. 
To  obtain  comparable  results  it  is  therefore  absolutely 
necessary  to  indicate  the  quality  of  the  yeast  employed,  and 
its  action  on  raffinose,  and,  if  need  be,  to  try  also  the 
distillery  yeast,  which  may  have  other  properties. 

liarbet  boils  the  solution  for  10  to  15  minutes  after  the 
addition  of  sulphuric  acid  to  sterilise  it,  and  Aracbcquesne 
inverts  the  sugar  by  boiling  with  the  requisite  amount  of 
dilute  sulphuric  acid.  The  author  finds  with  Barbet  that 
the  reducing  sugars  of  cane  molasses  may  ferment  and 
produce  a  notable  quantity  of  alcohol.  The  unfermented 
reducing  substances  corresponded  to  1  •  5  to  2-2  per  cent, 
on  an  average  of  20  to  22  per  cent,  of  reducing  substancf  - 
in  the  molasses. 

The  analysis  of  the  vinasse,  which  has  a  density  of 
1-033  to  1-039,  is  carried  out  as  follows  :  —To  200  c.c.  add 
sufficient  basic  acetate  of  lead  so  that  no  further  precipitate  is 
formed,  say  120  to  18o  c.c,  make  up  to  500  c.c,  agitate  and 
filter.  To  100  c.c  of  the  filtrate  add  10  e.c.  of  a  saturated 
solution  of  sodium  carbonate,  agitate,  and  filter.  25  to 
50  c.c.  of  this  filtrate  is  heated  with  Fehling's  solution  for 
the  estimation  of  the  reducing  sugars. — L.  J.  de  W. 

Grape    or  Milk   Sugar,  and    other   Bodies    'capable    of 
"Reducing  Fehling  Solution,   Volumetric  Method  for  tht 

Estimation  of.     E.  Riegler.      Zeits.   Anal.   Chem.   1898, 

37,  [1],  22-25. 
This  process  is  based  on  the  determination  of  the  copper 
in  a  definite  volume  of  Fehling  solution,  before   and  after 
reduction,  by  the  iodometric  method  of  de  Haeu. 

The  copper  solution  is  prepared  by  dissolving  34*64 
grms.  of  crystallised  copper  sulphate  in  500  c.c  of  water ; 
the  Rochelle  salt  solution,  by  dissolving  17:!  grms.  of 
Etochelle  salt  and  50  grms.  of  sodium  hydroxide  in  500  c.c. 
of  water. 

To  test  the  copper  solution,  once  for  all,  10  c.c.  of  each 
of  the  above  solutions  are  run  into  a  200-c.c  flask,  with 
about  100  c.c.  of  water  and  2  c.c  of  pure  concentrated 
sulphuric  acid,  and  the  whole  well  shaken;  1  grm.  of 
potassium  iodide  in  10  c.c.  of  water  is  then  added,  mixed 
thoroughly,  and  allowed  to  stand  10  minutes  ;  about  3  c.c. 
of  starch  solution  is  added,  and  the  liberated  iodine  titrated 

with    -8   thiosulphate    solution,    until    the     blue     colour 

vanishes  and  does  not  reappear  for  five  minutes.     A  return 
of  the  blue  colour  after  this  time  is  disregarded. 
From  the  equation — 

8CuS04  +  4KI  =  2K.,SOj  +  Cn2I2  +  I,. 

it  follows  that  each  c.c.  of  the  thiosulphate  solution 
represents  0-00635  grm.  of  copper.  If  the  solutions  are 
properly  prepared,  10  c.c.  of  the  copper  solution  will 
require  27-8  e.c  of  thiosulphate  solution,  representing 
0-1765  grm.  of  copper. 

For  the  determination  of  grape  sugar,  10  c.c  of  the  copper 
solution,  10  ce.  of  the  alkaline  liochelle  salt  solution,  and 


about  30  c.c.  of  water  are  placed  in  a  200-c.c.  beaker,  mixed 
and  heated  to  boiling  over  wire  gauze,  and  exactly  10  c.c. 
of  a  sugar  solution,  not  over  1  per  cent,  strength,'  are  run 
into  the  boiling  liquid  by  a  pipette,  and  the  boiling  main- 
tained for  a  few  seconds.  The  precipitate  is  allowed  to 
subside  somewhat,  and  then  passed  through  a  filter  of 
thick  paper,  and  the  filter  and  precipitate  washed  thoroughly 
with  about  80  c.c  of  water.  The  filtrate  is  received  into  a 
200-c.c  flask  and  titrated  as  already  described.  If  »  be  the 
number  of  e.c.  of  thiosulphate  solution  used  (27-8 — !•) 
0-OOG35  is  the  amount  of  copper  reduced  by  the  sugar. 
The  quantity  of  sugar  is  then  found  bv  reference  to 
Allihn's  table 

Before  estimating  milk  sugar  in  milk,  the  albuminous 
bodies  must  be  removed.  This  may  be  done  with  extra- 
ordinary case  and  completeness  with  asaprol.  15  grms.  of 
asaprol  aud  15  grms.  of  crystallised,  powdered  citric  acid 
are  added  to  500  e.c  of  water,  aud  the  solution  is  filtered. 
( If  this  solution, which  will  keep  indefinitely,  15  c.c.  are  added 
in  a  lOO-cc.  flask,  to  10  c.c.  of  the  milk,  and  then  made  up 
to  the  mark  with  water.  The  mixture  is  vigorously  shaken, 
warmed  to  60  c,  and  filtered.  20  c  c  of  the  clear  filtrate 
are  boiled  for  six  minutes  with  10  c.c.  of  the  copper  solu- 
tion, 10  c.c.  of  Rochelle  salt  solution,  and  about  30  c.c.  of 
water  in  a  200-c.c.  beaker.  After  filtering  and  titrating,  the 
calculation  (27 -S — v)  0-00635  gives  the  copper  reduced, 
and  Soxhlet's  table  gives  the  quantity  of  milk  sugar  corre- 
sponding to  it,  and,  in  this  case,  the  amount  contained  in 
2  c.c.  of  the  milk.  When  the  copper  reduced  is  less  than 
lo0  mgrms.,  it  is  sufficiently  close  to  take  each  mgrm.  of 
eopperas  equal  to  0'725  mgrms.  of  milk  sugar. 

It  is  obvious  that  the  precipitate  on  the  filter  may  be 
dried  and  used  for  the  determination  of  the  fat  aud  the  total 
nitrogen.  The  results  of  the  sugar  determinations  are  in 
complete  agreement  with  those  obtained  gravimetrically. 

— L.  J.  de  W. 

Chocolate.    Detection    of  added    Starch    in.     —   Posetto. 

Giorn.   di    Farm   di    Chim.     &c,    Jan.    1898;    through 

Pharm.  C'enlralhalle,  189S,  39,  [9],  152. 
The  author  states  that  with  a  reagent  composed  of  iodine 
5  grms.,  potassium  iodide  10  gnus.,  dissolved  in  water  100 
grms.,  decoctions  of  pure  chocolate  give  only  a  fugitive 
blue  coloration,  not  persisting  for  more  than  12  minutes, 
whilst  samples  adulterated  with  starch  give  a  marked  and 
lasting  blue  colour.  2  grms.  of  the  sample  are  boiled  with 
20  c.c.  of  water  for  two  minutes  aud  allowed  to  cool ;  another 
20  c.c  of  water  and  0-5  c.c  of  the  reagent  are  added 
without  shaking.  The  test  is  stated  to  be  sufficiently 
delicate  to  detect  the  addition  of  I  per  cent,  of  chestnut 
meal;  with  larger  quantities  of  added  starch,  the  reaction  is 
very  distinct. — J.  O.  B. 

Meat  Mixtures,  Sec,  Estimation  of  Starch  in.     II.  Weller. 

Zeits.  f.  Untersuehung  d.   Nahr.  u.  Genussmittel,   1898, 

3,  167-171. 
The  following  method  is  recommended  for  the  quantitative 
estimation  of  starch  in  meats  and  similar  articles  of  food, 
40  grms.  of  the  finely  chopped  meat  are  rubbed  down  in  a 
mortar  and  placed  in  a  200-c.c.  flask,  with  about  100  c.c.  of 
distilled  water,  0-3  grm.  of  zinc  chloride,  and  0-j  gnu.  of 
concentrated  hydrochloric  acid  (sp.gr.  1-19).  The  flask 
with  its  contents  is  placed  in  a  boiling  water-hath  for  half- 
an-honr  and  is  frequently  shaken.  After  cooling,  the  flask 
is  filled  up  to  the  mark,  shaken,  and  the  turbid  fluid 
strained  through  a  piece  of  coarse  linen.  50  c.c.  of  this 
fluid  are  then  put  into  a  lOO-cc.  flask,  0-3  grm.  of  zinc 
chloride  and  0'5  grm.  of  concentrated  hydrochloric  acid 
are  again  added  and  the  whole  is  once  more  heated  to 
boiling.  When  cooled,  the  contents  of  the  flask  are  made 
up  to  100  c.c.  with  a  cold  saturated  solution  of  mercuric 
chloride,  shaken  and  filtered.  The  starch  in  the  filtrate 
may  then  be  determined  by  polarisation  or  by  weighing  after 
precipitation  with  absolute  alcohol. — W.  P.  S. 

Ash,   Determination   of    [in    Dmjs],   as    an   Analytical 

Method.     D.    B.    Dott.     Pharm.    J.    1898,    60,    (1447), 

282—283. 

The  further  investigation  of  the  proportion  of  ash  in  many 

drugs  is  advocated  and  details  of  manipulation  in   certain 
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if  given,     The  addition  of  aramouiuui   nitrate,  often    ! 
1-  an  aid   to  complete  combustion,  is   not  admissible 
when:  great  accuracy  is  required,  at  it  may  alter  the  com- 
position  and   weight  "f  the  aah.     The  proportion  of  nitre 
ded   to  te  used  with  a  carbonate,  as  a 
llux,  is  dangerous  with  a  platinum  crucible,  the  metal  being 
ked   and  a  distinct    amount   of  platinum  found    in    the 
course  of  the  anal)  sis.     The  ash  of  Opium  is  noteworthy 
from    the    verj    high    percentage    of    sulphate    it    contains, 
probably  more  than   any  other  plant-staff.     Lobelia,  con- 
cerning" which  no    figures   have    hitherto  heel)    published, 
gave  12*58   per  cent,  of  ash.     Genuine  saffron   gave  from 
5.j  ■  idI    of  ash;  adulterated   samples  as   much 

,,.  ;;i-s  pei  cent  One  sophisticated  specimen  gave  but 
;;■>  per  cent.  Indian  should  give  from  5  to  6  per  cent.; 
_l„ .,  ning   19  36  and  88-07  per  cent,  have  been 

met  with      -  ten   weighted  with  inorganic  salts,  as 

much  as  30   per  cent,    being   mini. times   found.     The   silk 
,  d   bj  surge, ,us    were   found  to  give  but    l.il  per 
cent    of  ■       alhaloidal  salts  normally  do  not  give 

more  than  a  trace  of  ash,  hut  (be  determination  of  the 
residue  on  itmiti  --•  nlial  part  of  their  examination. 

—j.D  a 

[Icohol  1     The    Determinatim    of  Small    Quantities    of. 
I    1.    Benedict  and   B.  8.  Norris.    .1.  Amer.  Cham.  Soc. 
-    20,  298— 

Tin:    following  thod  depends  on  the   oxidation  of  the 

nlcohol  by  an  excess  of  chromic  acid  in  a  concern 
sulphuric  acid  solution,  and  the  determination  of  the  1 
of  chromic  acid  by  titration  against  a  solution  of  ferrous 
ammonium  sulphati .  the  end  point  being  established  by  a 
few  drop-  ol  standard  permanganate  solution.  The  reagents 
required  for  the  determination  arc:  —  1.  A  solution  of 
chromic  aeid  in  concentrated  sulphuric  acid,  prepared  bj 
dissolving  2*2064  grins,  ol  potassium  bichromate  in  just 
enough  distilled  water  to  effect  solution,  and  then  making 
c.e.  with  concentrated  sulphuric  acid,  care  being 
taken    not    to  let    the  temperature    rise    to    above    100     C. 

Thi re-ponds    to    a    solution     containing    :i    grms.    of 

chromic  anhydride  in  a  litre.  2.  10  grins,  of  ferrous 
ammonium  sulphate  arc  dissolved  in  water  and  after  the 
addition  of  30  cc,  of  concentrated  sulphuric  acid,  the 
volume  is  made  up  to  a  litre  I  potassium  permanganate 

solution  containing  3*3  gnus,  of  the  salt  in  a  litre  of  water. 
4     \.  i   cent,  alcohol  is   weighed  into  a 

50  cc  flask  and  concentrated  sulphuric  acid  slowly  added, 
keeping  the  mixture  cool  to  prevent  volatilisation  until 
the  requin  d    volume   is   r.i.  bed 

given  for  weighing  out  small  quantities  of  alcohol.  To 
find  the  value  of  cub  solution  in  nuns  of  the  other,  10  or 

0  cc.  of  the  chromic  acid  »a~  | red  into  lo"     ■_■ ■,,-. 

of  water   and   enough  of   the   ferrous   ammonium    sulphate 

solution  add,  d  to  completer]  reduce  it,  the  excess  of  this 

salt  being  then  determined  with  potassium  permanganate. 

at it  of  chromic  acid  required   to  oxidise   a  given 

weight    of   ale-  aed    bt     pi  ,-.    of 

chromic  aeid  solution  in  a  small  llasl,  together  with  a 
measured  amount  (about  :t  c.e.)  of  the  standard  solution  of 

nlcohol.     The  niixt was  heated  to  98    i     and   kepi   at 

this  temperature  foi  Ave  minutes,  i  nder  these  con,: 
no  aldehyde  was  formed,  After  cooling  it  was  poured  iuto 
100  c  c.  of  water,  ferrous  ammonium  sulphate  added  from  a 
burette  until  the  red  colour  of  the  chromic  acid  had  dis- 
appeared, and  thi  excess  ,,f  iron  titrated  ba  k  with 
permanganate    Too  valued  i  standard  alcohol 

solution    is    thus    found    in    term!    of     ferrous     aninc 
Mil  -hale. 

I,.,  ib,  determination  of  alcohol  in  dilute  solutions  the 
authors  roughly  estimate  bj  mean-  ,,i  a  pyenometer,  and 
than  accurately  «,iLdi  t  quantitj  containing  about  0*1  grin, 
of  aloobol   into  flask,  making  up  to  volume  with 

concentrated  sulphuric  acid.  About  5  cc  ol  this  solution 
are  transferred  to  a  flask,  -  I  added  and 

b,  i     f,.r  five  minutes      lb,  subsequent  titration 

is  similar  In  thai  above  described.       The   amount  of   alcohol 

,  , .  is  calculati  ,1  ihus     the  amount  of  ferrous  ammonium 

,  bate    solution    used    (after    making    allowance    for    the 

permanganate  required  for  the  back  titration)  is  subtracted 


from  the  number  of  C.c's  of  ferrous  ammoDium  sulphate 
equivalent  to  the  chromic  acid  solution  employed,  and 
the  result  divided  by  the  number  of  c.c's  of  the  alcohol 
taken.  This  gives  the  volume  of  ferrous  ammonium  sul- 
phate solution  in  c  c.'s  equivalent  in  reducing  power  to 
1  cc  of  the  solution  of  alcohol.  Multiplying  this  by  the 
factor,  which  expresses  the  amount  of  alcohol  equal  to 
1  cc  of  ferrous  ammonium  sulphate,  the  weight  of  alcohol 
in  1  cc  of  the  sulphuric  acid  solution  is  found. 

When  it  is  desired  to  determine  small  quantities  of 
alcohol  in  a  current  of  air.  a  known  volume  of  the  filtered 
air  is  drawn  through  sulphuric  aeid.  Complete  absorption 
takes  place,  and  the  alcohol  is  estimated  as  previously 
described. — 1.  I..  II. 

GlveeropkosphateSi  Critical  Study  of  the  Methods  for  the 
I  Halation  of  the.  II.  Imbert  and  .1  Pages,  J.  l'harir. 
Chim.  1898,  7,  0],  378 — 3SJ.  Sec  also  this  Journal, 
1898,66,  78,  78,  179,  So. 

Ir  a  solution  of  glyenrophosphoric  aeid  or  one  of  its  salts  be 
made  neutral  to  Ilelianthin,  the  ester  is  then  pre® 
monometallic  salt.  mllii  II  .  i  n  n  i  HI  i  .1  >M.  This  -:,H 
will  require  the  -ame  quantity  of  alkali  to  give  .,  neutral 
reaction  towards  phenolphthaleln  that  would  be  required  to 
make  glycerophosphonc  acid  neutral  to  lleliaiithlti,  and 
the  acid  required  to  make  neutral  to  Ilelianthin  a  solution 
neutral  to  phenolphthaleln  is  proportional  to  the  alkali 
required  by  the  reverse  process.  The  phosphates  behave  in 
the  same  manner,  so  that  in  a  mixture  of  glycerophosphate 
and  phosphate  the  total  phosphoric  acid  will  be  determined. 
The     reactions     of   caustic    soda    upon  solutions   of  D 

metallic  phosphates  and  glycerophosphates  in  the  presence 
of  excess  of  calcium  chloride  are  represented  by  the  follow- 
ing equations  :  — 

2P0   I  OH     .<  'M  I  IM'HI  = 

,i       sMl  ill  ". 

21    II  ,'Hi ,  ii  I II)  n\l   .  BOaClj  •  2MOH 

((  mi  ,.'  i.p ■  (Ml  1  •  -Jll  ii. 

[n  the  latter    ii-"  the    quantity  of  alkali   required  is  the 

same  as  in  the  absenci  of  the  calcium  chloride     Thus,  it  a 
mixture  of  monometallic  phosphates  and  glycerophospi] 
be  made  neutral   to   phei  olphtbalein  in  the   pre*     e  and 

in  the  abseii,  c  of  ealcitini  chloride,  the  excess  of  alkali 
required  in  the  first  operation  is  proportional  to  the  phos- 
phoric   acid     present    as   a    soluble    phosphate :   Nil  HI     is 

equivalent    to    II    I'l  I   . 

Win  n  caustic  soda  is  added  to  a  monometallic  phosphate 
in  the  presence  of  calcium  chloride,  phenolphthalelo  being 
the   indicator,   owing    to    the    formation   of    polycalcium 

phosphates,    more    than    'J    inols.   arc    required   to    1  inol.  of 

phosphoric  acid.     This  difficulty  maj  be  avoided  by  adding 
-  of  calcium  chloride,  making   neutral  to  Ilelianthin, 
then  -s  of  soda  and  phenolphthaleln,    Aeid  is 

now  a, l, led  until  the  solution  appears  to  be  neutral  to  the 
phtbalein,  bul  if  a  drop  be  withdrawn  and  tested  with  a 
drop  of  phenolphthaleln  solution  it   will  be  found  still  to 

give  the  rose  coloration;  additii facid  must  be  continued 

until  this  is  no  longer  the  case.     At made  by  this 

method  on  mixtures  of  known  composition  gave  satisfactory 
results,  which,  however,  were  somewhat  uncertain  when  the 
amount  of   phosphaf  than   5   per  cent,  ol  the 

glycerophosphate. 

The  calcium   chloride   method   doc-    not  permit  ol   the 
determination    il  glycerophosphoric  arid  in  the  ] 
silicates  and  borate!       \ .  i  .  \V. 

t/  0      /'/,.    Estimation   of     K.   Haselhoff.     /.cits.  f. 

liiicrsu.  b   ,1,  r  Nabr.  undGenussm.  1898,  4, 

Tin  firs'  part  ,,t  th;s  p.ip.r  deals  with  a  number  of  in 
gallon-    whil  h    »•  r,  tin     wheth, 

methods  foi  thi  estimation  of  mustard  oil  wen-  reliable. 
II  these  experiments  showed  thai  the  methods 

,.•1  icht,   and    Passon  (this   Journal,  1892,  779) 

were  equally    good,   and  sufficiently  accurst  for  ordinary 

pnrp 

Thcaiitboi  also  estimated  the  mustard  oil  in  rap 
ami  in  rape-Set   1  oak*  bj  tin  above  m,  thods,      It  was  found 
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that  the  heating  of  the  seeds  in  the  manufacture  of  the  cakes 
did  not  increase  the  amount  of  oil,  as  Schuster  and  Mecke 
state  (Chem.  Zeit.  1892, 16, 1954).  The  amount  of  mustard 
oil  found  in  rape  seeds  varied  fromO-184  to  0"348  percent., 
and  in  rape-seed  cake  from  0'  155  to  0-357  per  cent. 

— W.  P.  S. 

Cantharidcs,  Assay  of.     H.  G.  Greenish  and  11.  Wilson. 
I'harm.  J.  1898,  60,  [144],  256. 

Determination  of  Total  Cantharidin. — 20  grins,  of  can- 
tharides  in  No.  40  powder  are  mixed  in  a  small  mortar  with 
25'c.c.  of  amenstruum  composed  of  glacial  acetic  acid,  1  vol. ; 
rectified  spirit,  2  vols. ;  chloroform,  3  vols.  The  moistened 
mass  is  covered  for  at  least  an  hour,  and  then  allowed  to 
dry  spontaneously,  or  at  a  slightly  raised  temperature.  The 
dried  mass  is  then  extracted  with  boiling  chloroform  in  a 
Soxhlet  tul>e.  After  extraction,  the  chloroform  solution  is 
mixed  in  a  separator  with  a  little  water,  and  the  acetic  acid 
nearly,  but  not  quite,  neutralised  with  solution  of  potash. 
The  mixture  is  well  shaken,  the  chloroformic  layer  sepa- 
rated and  evaporated.  The  residue  thus  obtained  is  washed 
with  petroleum  spirit,  which  removes  the  fat,  with  some 
cantharidin,  and  leaves  crystals  of  crude  cantharidin,  which 
are  dried  and  cautiously  washed  with  absolute  alcohol  until 
white,  the  alcoholic  washings  being  evaporated  and  the 
residue  reserved.  The  cantharidin  removed  by  the  fatty 
solution  of  petroleum  spirit  is  thus  recovered  ;  20  c.e.  of 
10  per  cent,  caustic  potash  solution  are  added,  and  the 
mixture  warmed  until  the  fat  is  saponified.  The  soap  solu- 
tion is  transferred  to  a  separator,  covered  irith  a  layer  of 
petroleum  spirit,  and  acidulated  with  hydrochloric  acid.  The 
fatty  acids  rise  to  the  surface,  and  are  dissolved  in  the  ! 
petroleum  spirit,  leaving  the  cantharidin  in  the  lower  aqueous 
layer,  which  is  quickly  separated  and  shaken  out  with 
chloroform  ;  the  residue  of  the  alcoholic  washings  are  added 
to  this  chloroform  solution,  which  is  then  washed  with  lime 
water  containing  an  excess  of  calcium  hydroxide  suspended 
in  it,  and  the  chloroform  caused  to  separate  by  the  addition 
of  salt  solution.  The  aqueous  solution  containing  the  can-  I 
tharidin  as  a  soluble  lime  compound,  is  filtered,  acidified 
with  hydrochloric  acid,  and  shaken  out  with  chloroform; 
on  evaporation,  crystals  of  pure  cantharidin  are  obtained, 
which,  added  to  those  at  first  separated,  arc  weighed  after  i 
drying  in  a  desiccator. 

The  free  cantharidin  is  determined  by  a  similar  process    i 
to  that  given  above  for  total   cantharidin,  omitting  the  pre- 
liminary treatment  with  acetic  acid. 

The  combined  cantharidin  is  deduced  from  the  difference 
of  the  total   and  free   active  principle.     The   amounts    of    j 
total  cantharidin  found  in  two  samples  of  beetles  by  this 
method,  were  056  and  0"68  per  ceut. 

The  communication  contains  a  complete  series  of  deter- 
minations of  the  amount  of  cantharidin  in  the  various 
official  pharmaceutical  preparations. — J.  O.  B. 


XXIY -SCIENTIFIC  &  TECHNICAL  NOTES. 

Coal-Gas  :   Alleged  Injury  to  Vegetation. through  Leakages 

into  the  Soil.    '().  l'f'eiffer.     J. f.  Gasbeleucht.  41,  137— 
139. 

The  saturation  of  the  soil  with  coal-gas,  through  leakages 
or  breaks  in  the  pipes,  is  often  blamed  for  the  sickliness 
and  withering  of  trees  in  towns.  Official  investigations  in 
Berlin,  in  1871,  and  later  researches  of  Bohm,  in  which 
bees  and  shrubs  were  artificially  exposed  to  the  influence 
of  coal-gas,  showed  that  injurious  effects  were  produced, 
and  that  the  evil  effects  proceeded  from  absorption  at  the 
rootlets.  Freytag,  on  the  other  hand,  found  that  neither 
hydrogen,  paraffins,  nor  alkylenes  affected  vegetation, 
though  small  amounts  of  tar-products,  especially  of  phenol 
vapour,  were  actively  injurious;  and  Poselger  maintained 
that  coal-gas  was  not  at  all  deleterious  to  plant  life.  Many 
other  causes  may  certainly  contribute  to  the  low  vitality  of 
the  trees  of  towns,  and  the  question  can  hardly  be  satisfac- 
torily settled  in  any  particular  case  unless  some  means  be 
found  of  detecting  the  presence  of  coal-gas  in  the  soil  where 
the  sickening  of  trees  leads  it  to  be  suspected.     The  author 


has  experimented  with  a    sample   of   soil    which    had   been 
impregnated  with  coal-gas  by  passing  the  gas  over  it  for 
10   days   in   a   4-inch   gas-pipe.       Neither    ammonia    nor 
cyanogen  could  be  detected,  and  though    diazobenzene-sul- 
phonic  acid  gave  indications  of  phenolic  bodies,  vet  investi- 
gation   showed    that    similar    results    were    obtained  from 
many  of  the  products  of  decay   of  animal   and  vegetable 
substances.     Ultimately,  the  determination  of  the  alkylenes 
by  absorption  with  bromine  was  found  to   cive  satisfactory 
results.    500  grms.  of  the  earth  were  soaked  for  several  hours 
in  750  c.c.  of  water,  and  filtered  till  quite  clear.     To  100  c.c. 
of  the  filtrate,  acidified  with  sulphuric   acid,  a   solution  of 
bromine  (saturated  bromine  water  diluted   to    10  times  its 
original  bulk)  was    added    from  a  burette  till    the  yellow 
colour  of  the  bromine  was  persistent  (a  few  drops  of  carbon 
bisulphide   in    the    liquid   make   this   point   more    exactly 
determinable).     By  standardising  the   bromine  water  solu- 
tion before  use,  successive   titrations  can  be  compared  with 
one   another.     Blank  experiments  with  distilled  water  and 
with  fresh  earth  showed  that  |  c.c.  of  bromine  was   enough 
in  all  cases  to  tint   the   liquid ;  and  titration  of   the  gas- 
impregnated  earth,  after  many  months'  exposure  to  air  and 
drying,   showed   that    it    still   retained   the    whole    of   the 
alkylenes.— J.  T.  D. 

Mutual  Replacement  of  Tie.,  Acids',  Tin  Causes  of  the. 
A.  Colson.  Comptes  Rend.  1898,126,  [1 1],  831— S33. 
The  author  has  tried  the  action  of  dried  hydrogen  sulphide 
on  dried  silver  phosphate,  and  comes  to  the  conclusion 
that  temperature  plays  an  important  part  in  the  teactions, 
This,  he  considers,  is  at  variance  with  the  laws  of  Ber- 
thollet.— J.  S. 


Ammonium 

hi  til 
11 


Nitrate  and  Ammonia,  Balanced  Ratios 
ween.  B.  Kuriloff.  Zeits.  phyeik.  (hem.  25,  107 — 
1  ;  Chem.  (entr.  1898,  1,  [11],  655. 

If  a  current  of  dry  ammonia  gas  he  passed  over  solid 
,  ammonium  nitrate,  a  liquefaction  of  the  salt  ensues.  The 
vapour  pressure  of  the  ammonia  above  the  liquid,  decreases 
continually  at  0°  C.,  with  absorption  of  ammonia,  and 
remains  constant  at  360  mm.,  when  only  oil  mol.  of 
ammonia  is  present  to  1  mol.  of  ammonium  nitrate.  At 
—  10°-5  (.'.,  the  constant  vapour  pressure  is  2  10  c.c.  The 
constant  dissociation  pressure  corresponds  to  a  saturated 
solution  of  an  ammonia  compound  in  liquid  ammonia.  The 
composition  of  the  liquid  was  determined  at  temperatures 
between  109  -S  and  —  60'  C„  and  the  results  were  set 
forth  in  the  form  of  curves.  Belween  —  40° and  +  1609C, 
the  curve  indicates  the  saturated  solutions  of  ammonium 
nitrate  in  liquid  ammonia.  At  -  40°  C,  the  solid  ammonium 
nitrate  disappears,  and  in  its  place  occurs  a  compound  of 
the  probable  formula  NH4N03.3NHS.  The  latter  probably 
remains  permanent  until  the  temperature  sinks  to  -  80°  C, 
when  it  is  replaced  by  solid  ammonia. — A.  S. 

Nascent  Hydrogen.     I).  Tomassi.     Monit.  Scient.  1898, 
51,  [675],  182—183. 

The  author  considers  that  the  reductions  caused  bv  hydro- 
gen at  the  moment  of  its  liberation  from  its  compounds  are 
wrongly  attributed  to  its  being  in  an  allotropic  condition, 
such  as  is  usually  connoted  by  the  term  "  nascent  ";  for,  in 
that  case,  he  argues,  the  same  reactions  ought  always  to 
follow  whatever  the  origin  of  the  gas  ;  but  this  is  not  borne 
out  by  experiment.  Thus,  silver  chloride,  bromide,  or 
iodide,  suspended  in  water  acidulated  with  sulphuric  acid, 
can  be  reduced  by  the  hydrogen  liberated  from  water  by 
electrolysis,  but  show  no  signs  of  reduction  when  the  water 
is  decomposed  with  sodium  amalgam.  Or,  if  a  solution  of 
potassium  chlorate  be  acidulated  with  sulphuric  acid,  and 
zinc  added,  the  chlorate  is  reduced  to  chloride;  whereas,  if 
sodium  amalgam  be  added,  no  reduction  takes  place.  Nor 
does  sodium  amalgam  bring  about  the  reduction  of  chloric 
acid  or  of  the  chlorates  of  sodium,  barium,  copper,  lead,  or 
mercury.  In  the  case  of  potassium  percblorate,  uodc  of  the 
usual  reducing  agents  have  any  effect  ;  zinc  or  magnesium 
with  sulphuric  acid,  or  zinc  with  potash  or  soda,  or  in  a 
boiling  solution  of  copper  sulphate,  all  failing  to  bring  about 
reduction ;  but,  on  the  other  hand,  this  is  readily  effected 
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bi  Bodium  bydrosulpbite— a  compound  from  which  hydro- 
gen U  not  liberated,  .-similarly,  a  solution  of  nickel  sul- 
phate, to  which  potash  and  potassium  cyanide  have  been 
added,  acquires  o  reddish  tint  on  the  addition  of  zinc,  whilst 
hydrogen  m  liberated;  bul  if  miignesium,  or  a  magnesmin- 

platinuo)  couple,  rep the  zinc,  the  red  clour  is  no  longer 

produced,  although  hydrogen  is  still  liberated.  Kern  found 
(Bull.  Soc.  Chim.  26,  i  18)  thai  by  the  action  of  magnesium 
on  ferric  chloride,  ferric  hydroxide  wai  produced,  and  this 

fad   theautho!   i Irros,  with  the  addition  that  be  obtains 

,1„-  Sa result  by  using  sodium  amalgam  instead  of  mag- 

rding   to   Stahlsehmidt,   nasceal    hydrogen 

mpositioa   of  water    by   sine   dust 

reduces  potassium   nitrate  to  nitrite,  reduces  iodides  and 
iodates,  bul  does  not  reduce  chlorates;  and  De  Wilde  has 
i  iii,   fact  thai  sodium  amalgam  reduces  potassium 
bul  is  without  action  on  ihe  chlorate. 

nese  and  similar  facts  the  author  bases  his  opinion 

thai  the  reducing  power  of  nascent  hydrogen  varies  accord- 
ing to  the  chemical  reaction  by  which  the  hydrogen  was 

I inced,  and  he  considers   that  if  the  gas  has  a  gn 

affinity  in  the  nascent  than  in  the  ordinary  condition,  ibis  is 
entirely  dm  to  the  hydrogen  at  the  moments  of  its  libera- 
tion from  a  compound  being  accompanied  by  Ihe  heal  pro- 
daced  during  that  liberation.  Hence,  if  nascent  hydrogen  be 
represented  bj  the  symbol  H  +  a  (in  which  a  denotes  this 
amount  of  heat),  the  value  of  a  would  vary  with  each 
chei al    reaction,   and,  as    a    general    rule,    the    reducing 

powi  ut  hydrogen  would  be  proportional  to  that 

value,  provided  thai  the  reaction  between  the  hydrogen  and 
[h,  tubstano  to  bi  reduced,  could  once  he  started.  There 
are  certain  cases,  however,  in  which  the  reduction  i-  due, 
not  to  the  hydrogen,  bnl   to  the  metal  which   Berved  to 

rate  it.    The  reduction  of  potassium  chlorate  bj  m 
ol  -iilphurie  acid  and  zinc,  or  by  electrolysis  of  its  solution 
with  a  zinc  anode,  is  an  Distance  of  this.     If  Buch  a  solution 
be  electrolysed  with  both  electrodes  or  platinum,  oxidation 

occurs  at  the  anode,  with  the  formation  of  perehloratc, 
wbilsl  no  trace  of  chloride  is  found  at  the  cathodi  :  bul  if  a 

dine  ano.1-  hloride  is  formed  at  the  a le,  bul  not 

at  the  cathodi      Krom  this  ibe  author  concludes  thai  the 
reduction  in  this  case  must  be  attributed,  uol  to  the  hydn 
but  to  the  sine  uniting  with  the  oxygen  ol  the  chlorate  in 
srdance  « ith  the  equation  K<  111  >,  r  8Zn  =  K<  I  *  SZnl  I. 

— C.  A.  M. 

Palladium  Dichhride,  \ction  "/'  Carbon  Monoxide  on. 
i.  i  ,,,k  Oomptes  Bend,  L898,  126,  646—648.  (See 
undei  Will  .  pagi  -  184  and  1900 

Wins  anhydrous  palladium  dichloride, mixed  with  finely 

divided  asbestos,  is  heated  to  860   <     i lurrenl   of  dry 

carbon   mi side,  a     sublimate,    parti]    yellowish,   partly 

brownish  in  colour,  is  obtained.  The  crude  prod  icl  con 
tains  IM.  I  U    and  I  I  in  van  ing  and    uneei  lain  pi 

h   is   re  oi    less   crystalline,  and   in   fractional  solution 

in  carbon  I  idle  yields  the  following  compounds  : — 

i  melting  at  1        I      and  bai 

composition   expressed   bj   the   formula  I    iMMt'l,.    The 

,  ompOUD  tO  CO,  21  II  '  .   I'd...  and 

Hli  i.      When  heati  d    to  BI      I       CO  ie  evolved,  and  a 

brownish  liquid   remains,  which   solidifies,  on   coolirj 

„    mass    oi    yellowish-red    needles,   of    the    composition 

COPdClj.     This  -utisl.i ■   melts    al    197     I    .  and    in   con- 

i.,,  i  mil,  >•  nmposod into  Pd,  CO,,  and  SHCI 

1 1| ,i   i                    mi  dlt  s,    i    ' »  I'd  '  1  .     which     in.. It     at 
141   C.,  and.  when  heated  to  al 1218   C,  evolve  CO 

yi.-ld   the  compound    I     0  I'd'   1      sin  ibed    under 

HI       II    T    I' 


Chromium  Silicidi      i    Vetc     i     /■  n.  i.     i  omptes    Send. 
126,  888- 

140  outs  of  copper  and  140  grm-  of  aluminium  arc  fused 
. .  .,  Perrofs  furnace,  in  a  crucible i  iry  earth, and 

U-.  of  eh  nun  i  ii  m  -i  squioxide  are  then  added  in  -mall 

at   a    lime.     Alter  having   been    kepi    fused   and 

made  of  a  i  u  th,  lor  half 

an  hour,  au  additional  small  quantity  of  aluminium  filings 


is  added.  A  metallic  ingot  is  obtained  containing  chromium, 
copper,  aluminium,  and  the  well  crystallised  compound 
sii  .i  .  This  compound  is  very  stable  and  resists  the  action 
of  acids,  with  the  exception  of  hydrofluoric  acid.  It  can 
consequently  be  separated  from  the  fused  mass  by  treat- 
ment with  inimi  regia. — I.  s. 

Barium    Sulphide,    Crystallised;    The    Preparation   and 
Properties  of.     A    Mourlot.     Comptes  Bend.  1898, 186, 

643— fill'.. 

The  author  has  obtained  the  sulphide-  of  lia.  Sr,  and  Ca  ill 
a  crystalline  form  by  fusing  (</)  the  amorphous  sulphides, 
or  (o)  the  corresponding  sulphates  mixed  with  carbon,  in 
an  eleetrie  furnace,  u-ing  a  eurreni  of  ,r>00  amperes  at 
,,ii  volts.  The  barium  compound,  which  is  now  described, 
fotms  colourless  crystals,  transparent  in  thin  pieces,  but 
appearing  blackish  in  largei  fragments,  owing  to  the 
presence  of  traces  of  carbon.  The  crystals  hue  no  action 
on   polarised   light;  they   exhibit    two  planet  al 

rijjln  angles  to  each  other,  and  appear  to  be  built  up  of 
cubes.  The  density  (when  powdered)  ranges  from  1*85  to 
I  ■  80.  The  hardness  of  the  crystals  is  not  very  great,  being 
inferior  to  that  ol 

In  chemical  properties  the  crystalline  sulphide  re-em' 
the  amorphous  variety  ;  hut  on  the  whole  is  more  resistant, 

especially  towards  atmospheric  influences. — 11.  T.  P. 

Glycerin,  Oxidation  of,  by  the  Bacteria  of  Sorbose. 
G.Bertrand.     Comptes  Bend.  1898,  126,  [11],  sjj     B44. 

Br  cultivating  the  bacteria  ol  sorbose  in  a  nutritive  liquid 
containing  glycerin,  it  was  noticed  thai  ihe  liquid  rapidly 
acquired  the  property  o(  reducing  Fehling't  solution  in  ihe 

cold.  ( in  treating  the  reducing  liquid  with  phenyl  hydra- 
zine, an  o-a/one  WSS  ol  t  lined  w  bieb  |  OBOOBBI  d  all  the  pro- 
perties   of  gl.veerosa7.0ne.       This    might    have    been    formed 

either  from  glyoeric  aldehyde  or  cuoxyaoetone  or  from  a 
mixture  of  both,  but  it  was  found  that  by  the  action  of 
bydroxylamine  an  oxime  was  produced,  which  was  identical 
with  that  obtained  by  Pilolj    i  Her.  30,  [  1  -  .  1656)  from 

synthetical   dioxyacel ■.   and  bence    it    follows  that  the 

bacteria  remove  two  atom-  of  hydrogen  from  glycerin, 
forming  dioxyacel -i   S 

Seeds,  iVoft  unfit,  infiuenct  oj  very  Low  Temperature*  on 
th*  Germinativi  Power  of.  II. T.  Brown  and  I- .  Bsoombe. 
1'ioe.  Boyal  Boo.  1897,  62,  160     165. 

Bom  inks  (  Proc.  Boyal  Soi .  57  335  i  showed  thai  neither  a 
high  vacuum,  nor  subsequent  prolonged  exposure  to  oxygen, 
nitrogen,  carbon  mouoxide,  enrbon  dioxide. 
hydrogen  sulphide,  aqueous  vapour,  and  the  vapour  of 
mil  chloroform,  exerted  much,  it  any,  effect  on  the 
subsequent  germinative  power  of  the  seeds  experimented  on, 
These  conditions  excluded  anything  like  respiration  by 
ordinary  gaseous  exchange,  but  they  did  nol  preclude  tbs 
possibility  ol  •  bemical  interactions  within  the  protoplasm. 

The  authors  believed  thai  iv  evidence  would  be  gained 

on  these  point-  it  seeds  could  be  submitted  to  s  temperature 

in-low  which  ordinary  chemical  react -   take  plaoe,  thus 

eliminating  any  interaction  between  ihi  constiiuente  of  the 
protoplasm.  To  this  ood  the  seeds  representative  of  the 
frVn'i'iiii.  CttcurbitaccK,  Leguminosesc,  Geraniaceie,  Com* 
pi»it:i ,  Untbelliferte,  Convolvulacc*,  and  Liliacest,  were 
placed  in  thin  glass  tubes,  which  were  slowbj  cooled  and 
immersed  in  liquid  air  so  a-  to  submit  the  seeds  for  tin 
consecutive  hours  to  a  temperature  of  —183  to  —199  C. 
The  seeds  which  bad  been  previously  air-dried  contained 
limn  10  to  l-  i"  i  •  iii  of  moisture  After  the  above  treat- 
men)     tliej     were    slowly    and    carefully    thawed,    and    their 

itivi  powci  was  then  compared  with  control  expert* 

made  on  ..tlier  portions  of  the  untreated  ->  •  <l       I  naif 

Ltive    power     -bowed    ll'i    appreciable  il  1 1' 

the  controls,  and  the  resulting  plants  were  equally 

n    tin    tWOCnSCS.       I'beautlim 

cidalion,  and  any   internal obauge  iu  the  protoplasts 

an-  impossible  ai  such  low  temperatures,  and  tbej  conclude 

that  the  protoplasm  of  resting  seeds  exist!    in  an  absolutely 

late,  devoid  of  any  tram  ilic  activity,  and  yet 

■in-  potentiality  of  life.  - .!   I..  B, 
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Sorbite,  The  Action  of  Mycoderma  Vint  on.   G.  Rertrnnd. 
Couiptes  Rend.  1898, 126,  653—656. 

The  author  has  formerly  shown  that  sorbose  does  not  pre- 
exist in  the  juice  of  the  mountain-ash  berry,  hut  is  formed 
by  the  oxidation  of  the  sorbite  originally  present.  This 
change  is  brought  about  by  a  distinct  oxidising  bacterium  ; 
and  upon  the  accidental  presence  or  absence  of  this 
organism,  success  or  failure  depends,  in  the  preparation  of 
sorbose.  (As  a  rule  the  organism  comes  from  vinegar 
works,  and  is  disseminated  by  the  agency  of  flies.) 
Excellent  results  may  be  uniformly  obtained  by  addition  of 
a  pure  culture  of  the  oxidising  bacterium  to  sterilised 
sorbite  juice. 

It  was  also  shown  that  certain  other  ferments,  particularly 
Mycoderma  cini  and  moulds,  Penicillium  glaucum,  which 
readily  develop  in  organic  liquids  on  exposure  to  air,  exert 
a  destructive  action  on  sorbite  and  produce  tin  sorbose. 

Recently,  however,  Matrot  (Comptes  Mend.  125,  874) 
has  stated  that  the  conversion  of  sorbite  into-  sorbose  may 
be  readily  effected  by  the  aid  of  a  mycoderma — which  he 
obtained  from  sorbite  juiee,  as  also  from  wine — and  regarding 
the  identity  of  which  with  M.  iini  there  is.  practically,  no 
doubt.  The  author  has,  therefore,  made  fresh  experiments 
with  pure  cultures  otM.  vini,  working  under  strictly  aseptic 
conditions;  and  has  obtained  results  which  entirely  confirm 
his  original  conclusions. 

An  explanation  for  these  discrepant  results  is  suggested 
by  tin-  circumstance  that  Matrot  recommends  dishes  as 
receptacles  for  the  cultures — obviously  the  risk  of  infection 
with  air-borne  germs  would  be  very  great. — II.  T.  I'. 

Organic  Bases,  Compounds  of,  with  various  Salts. 
D.  Tom'beck.     Comptes  Rend.  1898,  126,  [13],  967—970. 

When  aniline  in  excess  is  added  to  various  sulphates, 
nitrates,  and  acetates,  crystalline  compounds  are  formed 
which  in  general  contain  2  mols.  of  aniline  and  1  mol.  of 
the  salt.  Cadmium,  zinc,  magnesium,  and  copper  salts 
were  investigated.  Two  series  of  compounds  were  formed 
from  the  sulphates  of  nickel  and  cobalt,  one  containing 
6  mols.  of  aniline  and  the  other  four.  The  toluidines  form 
similar  compounds. — J.  S. 

Goupia  Tomentosa,  The  Volatile  Constituents  of  the 
Wood  of.  W.  K.  Duustan  and  T.  A.  Henrv-  J.  Chem. 
Soc,  April  1898,  226—229. 

A  sample  of  fine  shavings  from  the  wood  of  Goupia 
tomentosa  was  allowed  to   stand  underwater  for  12  hours, 

and   was  then   steam  distilled.     The   distillate   was  CO u- 

trated  by  steam-distillation,  and  the  process  repeated  until 
fatty  particles  began  to  separate  from  the  distillate.  The 
latter  was  then  extracted  with  ether,  and  the  ethereal 
solution  dried  with  calcium  chloride  and  distilled.  The 
dark-coloured  oil  thus  obtained  became  semi-solid  or. 
cooling:  it  was  dissolved  in  boiling  alcohol,  decolorised 
with  animal  charcoal,  and  then  allowed  to  cool.  A  colour- 
less, fatty  substance  was  deposited,  which,  on  purification, 
was  obtained  in  small  needles,  melting  at  45  C.  The  pure 
substance,  distilled  under  reduced  pressure,  was  slowly 
dissolved  by  alkalis  and  reprecipitaled  by  acids,  and,  on 
examination,  was  found  to  consist  of  lauric  acid.  The 
aqueous  layer  left  after  extraction  with  ether,  was  made 
strongly  alkaline  with  soda,  evaporated  to  dryness  over  the 
water-bath,  taken  up  with  dilute  sulphuric  acid,  and  the  oil 
thus  separated,  removed  by  ether.  The  ethereal  solution 
was  dried  with  calcium  chloride,  the  ether  distilled  off,  and 
the  residue  fractionated  several  times.  The  resulting 
fractions  boiled  respectively  at  about  46°,  150°,  and  206°  C. 
The  first  fraction,  which  was  very  small,  had  a  pungent 
odour,  and  its  aqueous  solution  reduced  silver  nitrate  and 
mercuric  chloride.  It  probably  contained  formic  acid,  but 
there  was  not  enough  obtained  for  complete  identification. 
The  second  fraction  was  found  to  consist  of  a  mixture  of 
isovaleric  and  caproic  acids.  The  fraction  boiling  at  206° C. 
constituted  about  60  per  cent,  of  the  whole,  and  consisted 
maiuly  of  normal  caproic  acid,  but  also  contained  some 
succinic  acid. — A.  S. 


Hydrogen  and  Helium,  Liquefaction  of.     Chem.  and 
Druggist,  May  14,  1898,  799. 

Ox  Tuesday,  May  10,  Prof.  Dewar  succeeded  in  producing 
liquefied  hydrogen  at  the  Koyal  Institution,  and  exhibited 
it  to  Lord  Bayleigh.  The  boiling-point  of  the  liquid  is 
about  240°  C.  Some  conception  of  the  degree  of  cold 
attained,  may  be  gathered  from  the  fact  that  a  tube  closed 
at  the  lower  end,  when  immersed  in  the  liquid,  was  almost 
instantaneously  filled  with  solid  air.  The  density  of  the 
liquid  far  exceeds  that  arrived  at  by  Olzewski,  which 
is  the  best  support  that  Dewar  has  yet  given  to  his 
assertion  that  Olzewski's  figures  were  theoretical.  Helium 
was  also  liquefied  by  the  use  of  liquid  hydrogen.  Tts 
boiling-point  appears  to  lie  not  very  far  "from  that  of 
hydrogen  itself. 

Barky  Straw,  The  Carbohydrates  of.     <_'.  F.  Cross,  E.  J. 
Bevan,  andC.  Smith.     Proc.  Chem.Soc.  1898,  [193], 96. 
The  authors  have  continued  their  investigations  of  growing 
barley,  extending  their  observations  to  the  plant   under  the 
artificial  conditions  induced  by  the   removal  of  the  ears  at 

I   the  flowering  stage.     The  diversion  of  the  energies  of  the 
plant  from  its  normal   seed-bearing  function  proved  to  be 

I  without  influence  upon  the  proportion  of  furfural-yielding 
carbohydrates  to  total  carbohydrates.  The  constancy  of 
this  ratio  has  now  been  established  under  the  widest  possible 
variations  of  the  conditions  of  growth,  natural  and  artificial, 
confirming  the  conclusions  that  the  furfuroids  are  assimi- 
lated with  their  special  constitutional  characters  and  not 
formed  from  hexoses  by  subsequent  processes  of  oxidation. 
By  the  suppression  of  the  seminal  function  of  the  plant, 
the  maturing  of  the  straw  was  virtually  arrested,  and  this 
is  shown  by  the  chemical  constants  determined  in  the  straw 
grown  up  to  the  harvesting  period  after  removal  of  the  ear, 
compared  with  the  straw  grown  under  normal  conditions. 
The  cellulose  and  "  permanent  tissue "  are  30  and  10  per 
cent,  respectively  in  excess  in  the  normal  straw,  and 
conversely  the  artificial  product  is  much  more  readily 
hydrolysed  by  acids,  and  the  resulting  solutions  (after 
neutralisation)  are  fermented  by  yeast  to  a  much  greater 
extent. 


Ammonia  and  of  Hydrogen  Chloride,  The  Drying  of. 
H.  Brereton  Baker.  Prcc.  Chem.  Soc.  1898,  ri9:)1 
99—100. 

In  a  recent  paper  (this  Journal,  1894,  767,  and  1S98,  28.1), 
Gutmann  has  described  experiments  on  the  action  of  these 
gases  when  dried.  He  comes  to  the  conclusion  that  the 
drying  of  both  gases  by  phosphorus  pentoxide  is  an  im- 
possibility, because  they  are  absorbed  by  the  drying  acent 
in  a  shorter  time  than  is  necessary  to  dry  them.  The 
author  has  repeated  the  experiments,  and  fiuds  that  this 
absorption  of  the  gases,  when  properly  purified  and  dried 
by  lime  and  sulphuric  acid  respectively,  only  takes  place 
when  the  phosphorus  pentoxide  is  impure.  When  the 
oxide  contains  any  quantity  of  metaphosphoric  acid,  the 
absorption  takes  place  as  rapidly  as,  and  with  similar 
results  to,  those  described  by  Gutmann.  From  the  con- 
struction of  the  apparatus,  as  well  as  from  the  similarity  of 
the  results,  it  is  concluded  that  moisture  was  admitted 
whilst  the  phosphorus  pentoxide  was  present,  and  that  the 
difference  between  his  results  and  those  of  the  author 
published  in  1894  is  readily  explained  as  due  to  the 
production  of  metaphosphoric  acid. 

With  regard  to  the  vapour  density  of  ammonium  chloride, 
it  is  pointed  out  tha  Gutmann's  tow  results  are  probably 
due  to  his  having  collected  the  air,  driven  out  of  the  Victor 
Meyer  apparatus,  over  water  and  sulphuric  acid  instead 
of  over  boiled  mercury,  which  was  used  by  the  author.  A 
re-determination  of  the  vapour  density  of  dried  ammonium 
chloride  by  Dumas'  method  is  published  in  the  paper. 
When  the  bulb  was  protected  from  the  outer  air  by  a 
phosphorus  pentoxide  tube  terminated  by  a  long  capillary, 
the  density  of  28 -8  was  obtained  from  the  dried  ammonium 
chloride,  confirming  the  author's  conclusion,  based  on  six 
experiments  by  Victor  Meyer's  method,  that  dried  ammonium 
chloride  does  not  dissociate  at  350°. 
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Works  i  ■   rm    Ri  moi     boi  i    Pn  rem  bo,  P4 
thee  with   an  Appendix   containing  various  special 
.    Analysis  of  Ores   and   Furnace    Products. 
Contribated  by  thi  id  edited   by 

:i  Committee  of  tbe  Chemical  Section,  Engineers'  Society 
nf  Western  Pennsylvania.  Chemical  Publishing  Co., 
Eastoo,  Pa.  \»'jh.  In  paper  covers,  price  f0.75. 
(  lutli,  si  .OD. 

rolome,  containing  preface,  table  of  content-,  sabj 
nutter  filling   131  pages,  and  an  alphabetical  index.    The 
text  is  illustrated  with  three  engravings  repi  forms 

hi  apparatus  used.  The  methods  used  in  the  laboratories  of 
16  different  iron  and  Btecl  works,  representing  the  practices 
of  the  chief  iron  ami  Bteel  works  in  the  region  of  Pittsburg 
and  Western  Penusyli  described.     An  appendix  is 

given  referring  to  :  —  I.  Analyses  of  Blast-Furnace  Cinders. 
•_'.  Barium  Hydroxide  as  an  Absorbent  in  Carbon  Determi- 
nations. 8.  Ku  Improvement  in  the  Zinc  Seduction  for  the 
Determination  nf  honor  I'lmsplmrii-.  I.  Sunn  Evolution 
Methods  for  Sulphur  in  Iron  and  Steel,  S.  The  Determi- 
nation "i  i  brominm.  6,  The  Analysis  of  Mill  ami  I'mldle 
Cinders.     7.  The  Complete  Analysis  of  Chrome  '  Ire. 

l.i-  \..i\iviii-  iiiiMh.ii-  pour  1898.  Nouveanx 
Appareils  dc  Laboratoires,  Methodea  nouvelles  de 
Rei  herches  appliqnees  a  la  Science  e(  a  I'lndustrie.  Par 
(vmiiii  I'm  lbnc,  D.  ea  Sc.  >T.  B.  Bailliere  et  Fils, 
19,  Rue  Hautefeuille.  Ponlene  Freres,  29,  RueVieille- 
du-Temple,  el  Boul.  Saint-Germain  123.     Price,  4  frs. 

Small  Bvo  volume  in  paper  cover,  containing  preface, 
Bnbject-matter  filling  2  13  pages,  table  of  content-,  and 
alphabetical  index.  There  are  interspersed  in  the  text 
117  woodcuts,  illustrative  of  apparatus.  The  volume  is 
devoted  to  descriptions,  mostly  illustrated,  of  the  following 
cbes  and  apparatus,  &c.  -I.  Applications  generally 
i-/  i  'it-  mistry  and  Physics. — Measuring  Temperatures. 
Heating  Apparatus.  Illumination.  Apparatus  for  the 
Production  of  Acetylene.  Apparatus  for  Determining 
ties,  and  also  for  Physical  Constants.  II.  Various 
l  rmsnj  Laboratory  Apparatus, — Miscellaneous.  Extrac- 
tion Apparatus.  Ap|  or  Distillations,  Filtration, 
for1  Creating  a  Vacunm,  and  for  \n  Compression,  Appa- 
ralut  i  i  ,i,n \  Purposes.  III. 
Chemical  Analysis.  -General  Analytical  Apparatus.  Appa- 
ratus for  Gas  Analysis,  for  tbe  Analysis  of  Liquids  and 
IV,  l.i.   tricitj .     V.  Bacteriology. 

Tu  usi.  u  Ml 01  llll  I  CIUSATION  "l  MicRO- 
OitaAMgMB    in     iiii.    Arts     ind    Manufactures.     A 

Practical  Handl k  on  Fermentation   and    Fermentative 

Proo  ;  e  of  Brewei  ind  Distillers,  Analysts, 
Techn  iltural  Chemists,  Pharmacists,  and 
nil  interested  in  the  Industi  :  u1  on  Fermenta- 
tion.    Uj  Dr.  Franz  Lafar,  Profess I    Fermenation- 

mil  Bactei  the    I  mperinl  Technical 

School,  Vienna.     With  an  Introduction  bj  Hi .  hm 

tin:.  Ilw-iv     Translated  by  Chaulks    i     I      Saltkb, 

In  Two  Volumes,      Vol,  I.  Schix ycctic  Fermentation, 

i  in-,  i  li  iilm  and  <    '  .  Ltd.,  Exet<  i  Stn  •  t.  Strand,   Lou 
don.     1898.     Price  I 

Is  the  Preface,  Dr.  Hansen  points  onl  that  the  Physiology 
hi  Fermentation  and  rechnical  Bacteriology  bas  i 
into  existence  within  the  last  few  years  ■  number  of 
'  it  -  mi  ill.  t  lontinenl  for  the  develop- 
i  of  those  brancbi  ol  induatrj  wherein  micro  organ 
play  important  parts,  Formerly,  >  I -m  exercised  un- 
disputed sway  over  the  whole  of  this  realm,  bul  now 
Biolog]  has  wt  n  for  il                  rdinatc  position  thereii 

i.ni  now  being  r gnised  (although  not  yet  loan  adeu 

extant)  in  the  filling  np  ol  professorships  al  the  various 
technical  high  schools.     The  present    i    lume   contains  105 

ubjecl  in. in,  i.  illustrated  In   90  « Icota.     I  in 

text  is  subdivided  as  follows: — I.  Tutor)  ol   Spontaneous 


ration.  II.  Theories  of  Fermentation,  III.  <  Irganisms 
of  Fermentation.  Division  I.  Schizomtcbtm  Fbbjibwta- 
iiuv.  Section  1.  General  Morphology  and  Physiology  of 
the  Schizomyi  tes.  I  Form  and  Dimensions.  II. 
Structure  and  Constitution  of  the  Bacterial  Cell.  111. 
Power  of  Independent  Movement  in  Bacteria.  IV.  Vegeta- 
tive  Reproduction  by  Fission.  V.  Permanent  (Reproduc- 
tive) Forms  or  Spores.     VI.  Genninatii f  tbe  Endospore. 

on  II.  General  Biology  and  Classification  of  Bacteria. 

VII.  Bacteria    under    the   Action   of   Physical    Agencies. 

VIII.  liacteria  in  their  relal  IX.  Clas- 
sification of  Bacteria.  Section  III.  Principles  of  Sterilisa- 
tion and  Pure  Cultivation.  V  Methods  of  Sterilisation. 
XI.  Methods  ol  Pure  Culture,  Section  IV.  XII.  Chromo- 
parous  Bacteria  producing  Red  and  Yellow  Colouring 
Matter-.  Mil.  Purple  Bacteria,  and  their  bebavioor 
towards  Li^ht.  XIV.  Cbromoparous  Bacteria  prodo 
Blue,  Green,  and  Violet  Colouring  Matter-.  XV.  Photo- 
genic Bacteria.  XVI.  Thermogenic  Bacteria.  Section  V. 
Id  at  resisting  Bacteria :  their  place   in   Nature,  and  tlieir 

in  the  Fei  mentation  ind  Food  Stuff  [ndnsl 
XVII.  Bacillus  Subtilis  and  its  congeners.  XVIIL  Butyric 
Acid  Fermentation  and  Allied  Decomposition  Processes 
XIX.  Preservation  of  Milk.  XX.  Preservation  of  Meat, 
Eggs,  Vegetables,  and  Fruit.  Section  VI.  Lactic  Fermen- 
tation anil  Allied  Decompositions.  XXI.  General  Chat 
(eristics.      XXII.  Production  of  Optically  genie 

Compounds  by  Fermentation.  XXIII.  Artificial  Souring  of 
i  nam.  \xi\  Coagulation  (Curdling)  of  Milk.  XX\'. 
Lactic  Acid  Bacteria  in  Distilling,  Brewing,  and  Vinifioa 
tion.  XXVI.  Lactic  Acid  Bacteria  in  tbe  Preparation  of 
ler.  XXVII.  l'art  played  by  Bacteria  in  Tanning. 
n  VII.  Formation  of  Mucus,  and  Allied  Phenomena 
of  Decomposition.  XXXIII.  Importance  "l  liacteria  in 
the  Manufacture  of  Sugar.  XXIX.  Ropiness  in  Milk. 
Wine,  Beer,  and  othei  Liquids.  Section  VII L  Decomj 
tions  and  Transformations  of  Organic    N  I  im- 

pounds.    XXX.  Phenomena  of  Putrefaction.     XXXI.  Fei 
mentation  ol  Cheese,  and    Ulied  Decompositions.     XXXIl. 
Fermentation   of    Urea,   Oric   Acid,   and    Hippuria    Acid. 
XXXIII    Fixation  of   Fret    Nitrogen  bj  Bacteria.     Section 

IX.  Oxidising  Fermentations.  \X\I\.  The  Iron  Bacteria, 
\\\v  Sulphut  Bacteria.  XXXVI.  Nitrifying  Bacteria. 
XXXVII.    Veetic  Fermentation.     XXXVIII    The  Oxydases, 

l.i  vim  i:    Imh-iiiii-.      Laboratory    B  Analytical 

and  Experimental  M  .tin  ..J-.  By  H.  R.  Proctbb,  F.I.C., 
F.C.S.,  Professor  of  Leather  Manufacture  at  the  York- 
shire i  •  ds,  \.  I  ii.  i  I  V  Spon,  Ltd.,  l.'.'i. 
Strand,  London.  1898.  Price  9*.  Spon  and  Chamber- 
lain, 12,  Cortland)  Street,  N.  »  York. 

In    the  tiiflcantly     stated   that   tha 

"Leather  manufacture  has  long  been  conducted  bj  'rule 
of  thumb,1  ml  her  than  bj  the  mure  exacl  metho  I-  of  moilern 
il  -  .  much  from  anj  pn  fen  ace  of  manufactnr  i> 
for  the  former,  a-;  li.-ean-r.  Ironi  tlie  inherent  difficulties  of 
the  subject,  Ihe  latter  condition  has  been  scaroelj  possible." 

In  the  preface  the  author  states  that.  "  With  scarcely 
an  ex  .  |'ii. .ii."  the  analytical  me'hods  he  ha-  described  in 
this  work  "  have  been  carefully  tested"  in  his  own  labors 
tori .  "  and  found  satisfactory,  and  in  many  instances  the] 
have  been  modified  to  suit  the  special  purposes  t.-r  which 
thej  are  employed." 

i  hi  inbject  matter  nl  this  work  fill-  '-'7r>  pages,  which  are 
also  illustrated  '  tits  or  numerous  tables.    The  sub- 

i.    i-  follows, and  tbey  t..rm  the  them. 
the   various  chapters  of  the  book:— I.  General    Methods. 
II.  Examination  of  Commercial  Acids,  stc.       III.  Wain 
Analysis.     I\     Depilitants.       V.    The    Analysis   ol     I 
Lime  Liquors,     VI    Material-  used   in  Curing,  Bating,  fcc. 
\  II.  Chemistry  and  their  Derivatives,     General 

Methods  of  Examining  Tannins,  VIII.  Qualitative  Recog- 
nition ol  Tanning  Material-  l\  Analysis  of  Taon 
Mai.  rial-.  Historical  Notice.  X  Sampling,  (irinding,  and 
Extraction.  XI.  Hide  Powder  filter  Method.  XII.  The 
Loewenthal  Volumetrio Method.  XIII.  Analysis  ol  I 
Liquors  ind  Spent  fan-.  XIV,  Estimation  of  Colour  in 
ng  Materials.  XV.  Materials  used  in  Alum  and 
Chrome   Tannages,      XVI.  Detection  and  Estimation  of 
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Glucose  XVII.  Analysis  of  Soaps.  XVIII.  Oils  and 
Fats.  A.  Determination  of  Total  Fatty  Matter  and  Non- 
Fats.  I!.  Physical  Examination  of  Fata.  C  Quantitative 
Analysis  of  Fats.     D.  Special  Application  of  Fat  Analysis. 

XIX.  The   Kjeldahl   Method   of    Nitrogen    Determination. 

XX.  The  Analysis  of  Leather.  XXI.  Dyes  and  Dyestuffs. 
XXII.  Use  of  the  Microscope.  XXIII.  Microscopic  .Struc- 
ture of  Skin.     XXIV.  Bacteriology  and  Mycology. 

The  Theory  and  Practice  op  Electrolytic  Methods 
of  Analysis.  By  Bernhaud  Neumann,  Ph.D.,  Assistant 
Lecturer  on  Metallurgy  at  the  Technical  School  at 
Aachen.  Translated  by  John  I!.  ( '.  Kershaw.  Whit- 
taker  and  Co.,  2,  White  Hart  Street,  Paternoster  Square, 
London;  66,  Fifth  Avenue,  New  York.  1898.  Price 
10s.  6rf. 

Small  8vo  volume,  containing  translator's  preface, author's 
preface,  table  of  contents,  and  subject-matter  tilling  245 
pages,  an  appendix  giving  in  tabulated  form  the"  Theoretical 
percentage  of  the  Metallic  Elements  in  certain  Metallic 
Salts,"'  and  alphabetical  indexes  of  authors'  names  and  of 
subject-matter.  The  text  is  illustrated  with  37  wood 
engravings,  and  may  be  classified  as  treating  of  the  follow- 
ing subjects:  — 1.  Theory  of  Electrolysis.  II.  Measuring 
and  Kegulating  the  Current.  A.  Current  Measurement. 
1!.  Regulation  of  the  Current.  III.  The  Electrolytic  Pro- 
cedure. A.  Introductory.  P>.  Deposition  of  the  Metals 
from  Solutions  of  pule  Salts.  C.  Separation  of  the  Metals. 
D.  Practical  Examples.  Appendix.  Theoretical  Per- 
centage of  the  Metallic  Elements  iu  ceitain  Metallic  Salts. 

NOTES  ox  (  IbservaTIONS  ;  being  an  Outline  of  the  Methods 
used  for  Determining  the  Meaning  and  Value  of  Quan- 
titative Observations  and  Experiments  in  Physics  and 
Chemistry,  and  for  Reducing  the  Results  obtained.  By 
Sydney  Lcpton,  M.A.  Macmillau  and  Co.,  Limited, 
London;  The  Macmillau  Company,  New  York.  1898, 
Price  lis.  6</. 

This  little  work  contains  preface,  table  of  contents, 
subject-matter  covering  121  pages,  three  tables,  and  the 
alphabetical  index.  An  idea  of  the  nature  of  the  treatise 
may  be  derived  from  the  contents,  which  are  classified  as 
follows: — I.  Ideas.  II.  Reasoning.  III.  Fallacies.  IV. 
Laws  of  Nature.  V.  Cause  and  Effect.  VI.  Observation. 
and  Experiment.  VII.  Units  and  Dimensions.  VIII. 
Averages.  IX.  Differences.  X.  Interpolation.  XI.  Men- 
suration. XII.  Use  of  Tables.  XIII.  Errors.  XIV. 
Means.  XV.  Law  of  the  Frequency  of  Errors.  XVI. 
Weight  of  Observations,  XVII.  Method  of  Least  Squares. 
XVIII.  Conditioned  Equations.  XIX.  General  Formula-. 
XX.  The  Deductive  Method.  XXI.  Expression  of  Results 
by  Graphical  Methods.  XXII.  Expression  of  Results  by 
Empirical  Formulae. 

Radiograph!  vnd  the  "X"  Ravs  in  Practice  and 
Theory;  with  ( '.  n-tiuciional  and  Manipulatory  Details. 
By  S.  li.  BoTTOHK.  Whittaker  and  Co.,  2,  White  Hart 
Street,  Paternoster  Square,  London  ;  66,  Fifth  Avenue, 
Xew  York.      1898.     Price  3*. 

Contains  preface,  table  of  contents,  list  of  illustrations, 
47  in  all,  and  subject-matter,  172  pages.  An  alphabetical 
index  of  subjects  concludes  the  work.  There  are  ten 
chapters,  and  their  several  themes  are  as  follows : — I. 
Action  of  Eight,  &c, on  Certain  Salts  of  Silver.  II.  Effects 
of  a  Partial  Vacuum  on  Electrical  Discharges.  III.  The 
Induction  Coil.  IV.  Choice  of  Source  of  Current.  V. 
Crookes' Tubes  :  Stands.  VI.  The  Winisliurst's  Machine. 
VII.  The  Holtz  Machine.  VIII.  Fluorescent  Screens. 
IX.  General  Manipulatory  Details.  X.  Theoretical  Con- 
siderations. 

Practical  Radiography.  A  Handbook  of  the  Applica- 
tions of  the  "  X"  Kays;  with  many  Illustrations.  By 
A.  \V.  Isentiial  and  H.  Snowde'n  Ward.  Second 
Edition.  Dawbarn  and  Ward,  Ltd.,  6,  Farringdon 
Avenue,  London,  E.G.     1898.     Price  2s.  6d. 


8vo  volume  containing  introduction,  157  pages  of  subject- 
matter,  and  a  bibliographic  list.  The  text  is  illustrated  by 
51  woodcuts  and  numerous  photographs,  and  treats  of  the 
following  leading  subjects: —  I.  Historical  Review.  11. 
Apparatus.  III.  Practical  Radiography,  Electrical.  IV. 
Praetieal  Radiography,  Photographic.  V.  Practical  Rai  io- 
graphy,  Medical.  VI.  Diagnostical  Applications  of  Radio- 
graphy. VII.  Therapeutic  Value  of  the  '•  X"  Rays.  V  1 1 1 . 
Genera]  Applications  and  Probabilities.  IX.  Theorvof  the 
"X"  Ray, 

Eia'ot  iupcit. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

F  lance. 

Dull/  on  Bonnie  Acid. 

Board  of  Trade  ./.,  May  1898,  067. 

A  despatch  has  been  received  from  H.M.  Ambassador  at 
Paris,  transmitting  extract  from  the  Journal  Officiel, 
containing  law,  establishing  a  duty  on  boracic  acid,  which 
has  hitherto  entered  France  free  of  dutv,  as  follows  : — 


Natural    Tuscan     boracic    Per  100  kilos, 
acid,  containing  15  per 

cent,  or  more  of  foreign 
matter. 
Boracic  acid,  other 


General 
Tariff. 


Free. 


Minimum 
Tariff. 


Frc 


Is  francs.      VI  francs. 


It  appears  that  since  the  Tariff  of  1S92  was  passed, 
several  manufactories  of  this  chemical  product  have  sprung 
up  iu  L'rance,  but  their  acid  is  undersold  on  the  French 
market  by  the  German  manufacturers,  and  it  is  for  this 
reason  that  a  duty  has  now  been  voted. 

The  importation  of  boracic  acid  into  Frauce  has  largely 
increased  of  late  years.  In  1895  the  quantity  imported 
was  397,977  kilos  ,  while  in  1897  it  had  increased  by  30  per 
cent,  to  520,900  kilos. 

It  will  be  observed  that  a  distinction  is  made  in  the  tariff 
between  the  pure  boracic  acid,  on  wdiich  a  duty  is  imposed, 
and  the  impure,  which  will  still  be  admitted  free  of  dutv 
being  largely  used  for  candle-making,  and  therefore  looked 
upon  as  a  raw  material. 

The  Customs  Commission  state  that  the  duty  of  12  francs 
is  only  equivalent  to  the  difference  of  the  cost  of  production 
in  France  and  Germany,  but  it  is  more  than  probable  that 
this  figure  has  been  exaggerated  in  order  to  afford  an 
opportunity  of  imposing  a  protective  duty. 

Itvly. 

Tariff  Modifications. 
Board  of  Trade  ,/.,  May  1898,  568. 

A  despatch  has  been  received  from  II. M.  Ambassador  at 
Rome,  transmitting  copy  and  translation  of  a  Royal  Decree, 
dated  the  7th  April,  introducing  certain  modifications  in  the 
General  Tariff  of  Italy,  as  follows  :  — 


Denomination  of  Goods. 


Import  Ditties, 


Category  III. 

Clu  ,,i  ical  Products.  3[<  d 
Besinoua  Ohj>  cts,  and  l'>  rfumery. 

Acids. 
Boric  : 

Iraw !  Exempt. 

2refined Per  quintal   500 

Borax,  or  borate  of  soda ,  »  *'00 
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EXTRACTS  FROM  DIPLOM  VTIC  AND 
i  <>\  SU1   IR  REPORTS. 

Pbodi  otio  kin  Genu  im. 

v*o.  2064,  April 

The  i  thai  the  cultivation  ol  beetroot  during 

oonaiderabl)  extended  has  been  amply 
verified,  aa  will  be  seen  bj  the  followiog  1  il ile,  Bhowing  the 
tutal  production  with  the  export  and  home  consumption  of 
raw  sugar  in  German)  during  the  above-named  years 
(  amounts  given  in  tons  nj  l  ,000  kilos.)  : — 


Produced.     Biported.  cJSS&km. 


■: 


Deci 


Toil".  Tons. 

1,637.000 

1,337,5:1 


17»,7M 


il,    decrease  as   shown  for   1896  '.'7  in  no  waj  proves 
thai  during   ilii-  period  there    ras    i  real  decrease   in  the 

consumption,  because  before  the  sejson  of  i 
had  expired,  large  quantities  of  raw  Bugar  were  passed  into 
msumption    lis)   in  order  thai   il    Bhould  be  on  the 
market  under  tin-  old  h»  .  and  consequently  under tht  lower 

tariff,  and  was  really  consumed  in  l  B96  97,  but  was  a tunted 

for  in  the  home  consumption  list   for   1895  96,  before  the 

UCW   talilT  CM in!"   foi 

I  iii tput  of  raw  sugar  in  continental  countries  during 

ip hi. I  with  the  prc\ ious  reason 

n  nil  "i icceptioo  only,  and  thul  is  in  Russia.     The  output 

of  the  various  c  mntrics  is  shown  in  the  following  table  : — 


Country. 


German 
Austria 



Iti,-si:i 

Belgium 

II..||:.||.I 

Sweden 

( ii In  i  countries. 


ictiou. 


Tons. 

024,1)00 

;.;i,ii..i 

1112.00  1 

Hn.ooo 

.'.'.Urn 

140,000 

0 

•• 

1 

ili  ii—  the  total  production  in  1896  97  shows  an  ii 
of  iii.i.:.:  tons,  oi  19  pet  ccnl  more  than  in  the  pi 
-i  ason. 

With  respect  to  the  augat  trade  and  the  results  ••!  the 
wing  Industry  in  Germany,  ii  nmj  l..  truly  said  that 
ol   the  ii •«■  businesses  thai  <1  ■  •  ■   not  participate  in 

eral  ex mical  progress  so  observabl.        Gen 

during  last   yeat  (1897);  no  other  brnnch  of  German  trade 
had  i"  :  e  tistence  so  determine  II)   ,i-   tin 

doing.     It  ma)  be  said  thai  il 
gi  h,  i.i    prospei  t)  i.i  i ..  i  in  ii  ,  i,  iii,.,i 

the  sogiu  industrj  from  failing  completely. 

11,.-   new    "  Borsengeseti,     which    ram.,   in! 
Januarj  I,   1897,  and  the  passing  of  the  law  which  fi 

had  ,i  rer)   nnfavourablc  effect  on  sugar 
busim 

hi  capitalists  withdrew  in  man)  oases  their 

from  the  markets,  which  therefore  fi  II  re  ot   less  into  the 

hands  oi  foreign  purchasers,  who   wen    thus  able  to  keep 
the    prices   down   during  the    wholi  \    further 

roduction  through- 
irl)  the  whole  of  the  Continent,  and  by  thi  a  certainty 

ct  to  the  I  ni crops,   estimates   foi    which    varied 

,i  150,000  ions  and  (00,000  tom  i  a  wide  discn 


\    Further   adverse    influence   nn    this    market    wa-    the 

introduction  of  the  United  States  customs  tarilT.  which  not 

only  raised  the  duty,  bul  even   imposed  a  differential  duty 

r    imported    from    those  countries  that   grant  an 

•  i  port  bonus. 

\-   I  i  jive  such  high  export  boon 

Germany,  French   sugar  would   have   the  adi 
German  in  the  United  States  market,  being  admitted  under 
a  lowi  r  tariff. 

Previously,  however,  to  the  new  customs  tariff,  the  in- 
fluence of  the  impending  duties  bad  o  good  though  transitory 
effec!  ..ii  the  Bugar  busim  -   the  importers  bought 

up  all  the  sugar  at  disposal  in  Europe  for  export  before  the 
new  customs  tariff  came  into  C 

The  totul  requirements  in  sugar  forthe  United  Sta 
America  are  estimated  at   2,000,000  tons  per  annum,  while 
the   States   themselves  only    produce    10,000  I 
according  to  the  Statistical  Office  at  Washington  the  import 

of  sugar  fr Jul)   1, 1896,  to  Jnne  So,  1897,  amounted  to 

2,150,000  tons,  and  in  the  previous  year  only  1,660,000  tons; 
that  gives  an  increase  during  the  latter  year  of  490,000 
tone     a  condition  which  was  doubtless  abnormal. 

or  th>  e  2,150,000  tons  imported  into  the  Uniti  I 
of  America  during   1891    97,  Germany  sent  1,511,400  tons, 
■gainst  an    export  in   1895-98   of   only    149,920   to 
increase  in  I  v'.";  97  foi  German)  ol  1,061,480  tons. 

from  Sii  Min  a  i  id  Swinemunde  there  were  exported  to  the 
United  States  of  America  within  the  year,  from  August  1. 
1896,  to  July  .'.i,i-  is  tons  against  101,972  tons  in 

the  previous  year,  showing  an  increase  of  66,389  ti 

At  the  commencement  of  the  year  1897,  prices  for  rjw 
sugar  opened  at    9  mark  i>./.  i  per  50  ki 

falling  by  April  t..  B  marks  .'.7  pf.  (8s.  .'.  ./.  > :  in  May  , 

again   Blightl)   to   8    mark-    -  i.  ami   then 

fell  to  8  marks  lb  pi  in  August.     In  September, 

'.i  mark- i  -  could  he  obtained,  and  in   November- 

December,  9  marks  57j  pf.  (9s.  5jrf.)  could  be  obtained 
f.o.i..  at  Hamburg. 

The  state m  in  the  Reichstag  at  the  end  ol  the  year  b) 

the  s,  ,i. ian  of  the  Imperial  Exchequer,  to  the  .-fleet  thai 
the  International  Sugar  t  onference  alu.ni  to  be  held  at 
Brussels    would,   on    account    of   the   new    United   - 

customs  tariff,    deal   with  the  questii i    abolishing   the 

.  rporl  bonuses,  had  a  decidedly  favourable  influence  on  the 
sugar  market  hi 

Mining  Industi    es  oi    Nohth-Wbst  Spain. 
/  "  innual  Seriet,  No.  2061,  April  It 

The  north  western  pro*  inces  of  Spam,  Galicia,  Astoria*, 
and  Leon,  abound  in  minerals  of  all  sorts,  which  only  want 
exploiting  by  capitalists  t,>  make  a  remunerative  industry, 
[f  British   capitalists  were  to   make  serious  and  exhaustive 

inquiries,  with  a  dcterminat ii   satisfactory,  to  rarry  out 

the  busim  -•-.  money  Ic  in  the  mining  and  coal 

induktries.     foreigners  are  more  alive  to  the  advantagi 

be  obtaiued  from  the  minerals,  &c,  in  these  districts  than 

the  English.     German,  French, and  Belgian  firms  have  been 

making  invrstiga .-.  and  having  during  the  last  yeai  p"' 

chased  some  properties,  are  already  working  them  and 
shipping  the  produce. 

In  the  I  urn  una  district  there  are  good  iron  mines  yielding 
from  58  p'i  cent,  to  I  -  per  .-.  nt.  of  tnetnlli  ■  iron  « ith 
1    p.i    i  i  ni     tn    1*20   per  .-.■ni    of    phosphorus;    asbestos, 
coppi  r.  iron   p)  i  itea  )  ieldin  opper, 

carboi  /inc.  pluml 

p)  rites  also  xi-t.  livery  facility 
exists  for  working  these  minerals, especially  the  iron — ample 
water-power,  abundance  of  timber,  and  .heap  labour. 

i-tiiet  of  Ccrunnn  aln.iiii.l- in  lodes  ..t  auriferous 
pyrin-.     The-.  true  fissure  veins  with  w 

walls,  and  measure  from  5  i  .  12  ft.  in  width,  and   main   of 
them  .an   he  traced   from  their  outcrops  I.  i  n  distanci 
imr   half  a   mile.     They    lie   a.  .,  rule   in   the    zone  of  the 
granite  oi  tnd  alate        station.      Vssays  ■•!  aui 

-an. pie-     have     given    fl B  tO  9  dwtS.  of    gold     tO     ill.    toll, 

and  those  from  pits  and  excavations,  from   15  dwts.  to  l  os. 

The  I    '1 In  analysis  appear-   to 

tit,  ;   ar-enie,  JJ  to  50 
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per  cent.;    Bulplnir,   17   per  cent.;    gold,   t    to   lfi  dwts. ; 
silver,  1  in  1 1  ozs. 

A  syndicate  lias  been  formed  in  Corunna,  calletl  the 
Anglo-Spanish  Miuing  Syndicate,  for  the  purpose  of  open- 
ing and  developing  good  mining  properties  in  this  and 
surrounding  districts. 

Imtokts  or  Manurks  isd  CntMiCALS  at  Gijon,  Spain. 
Ft  reign  Office  Annual  Series,  No.  2061,  April  1898. 
For  beet  and  other  roots  artificial  manures  now  come  in 
larger  quantities,  but  none  from  Great  Britain,  while  Belgium 
imported  in  1897  1,750  tons  of  superphosphate  of  lime, 
and  France  32  tons,  at  the  following  prices,  f.o.b., 
Antwerp: — 

Per  100  Kilos. 
Francs. 
10  to  12  per  cent.  *  if  phosphoric  acid 5*48 

12  „  11       ..  5-67 

13  ..  15       ..  „  5-99 

14  .,  Ii:  .,  C-3U 

16  „  is  7-43 

The  importers  are  I. a  Sociedad  Azucarera  Asturiana, 
fiijon;  Don  Casimiro  Yelaseo,  Gijon;  Don  Antonio 
Cabanillas,  Villavieiosa. 

The  dynamite  works  imported  in  1897  the  following 
quantities  :  — 




From 

Quantity. 

Tons. 
514 

■rl  15 

158 

12 

21 

Bicarbonate  ol  soda 

Great  Britain 

1 

260 

1  Ireal  Britain 

214 

Salt*  i  table) ! '. '. '. ! '. '. ! ! ! ". !  *. '. ! '. ! '. 

25 

Great  Britain 

217 

60 

Starch 

53 

7 

Germany 

The  above  list,  which  is  very  unsatisfactory  to  British 
trade,  applies  equally  to  all  other  substances  employed  in 
pharmacy,  perfumery,  aud  chemical  industries.  Efforts 
ought  to  be  made  to  recover  part  of  this  trade. 

No  glycerine  was  imported  in  1897  owing  to  the  supplies 
coming  Kid  Bilbao  since  the  formation  of  the  syndicate  for 
the  monopoly  of  explosives. 

-Mineral  aud  vegetable  wax  came  in  smaller  quantities 
last  year  in  the  following  proportions  : — 


From— 

i 

i     Quantity. 

Value. 

Tons. 

£, 

1,053 

1+0 
30 

As  large  quantities  of  the  above  arc  manufactured  in 
Scotland  for  exportation,  the  backward  position  of  Great 
Britain  here  is  noticeable  and  ought  to  be  remedied. 

Metallic  Exports  op  Gijon,  Spain. 
Foreign  Office  Annual  Series,  No.  2061.  April  1898. 
The  copper  ore  mines  in  VUlamanin  are  apparently 
norked  out,  as  the  quantities  become  less  ;  69  tons  only 
were  shipped  to  Swansea  in  1897  against  978  tons  during 
the  year  preceding,  and  unless  new  deposits  are  found  this 
item  of  export  will  cease. 


Manganese  ore  has  disappeared  from  the  export  list  for 
1897.  Some  92  tons  were  sent  to  England  in  189G,  and  it 
is  inexplicable  why  the  large  deposits  of  Asturias  are  not 
worked.  They  would  yield,  it  is  reported,  a  good  return 
on  British  capital  if  brought  into  this  province. 

A  small  mine  of  oxide,  commenced  some  months  ago,  in 
;  which  an  Englishman  has  some  interest,  yielded  237  tons 
of  which  202  tons  were  shipped  to  Great  Britain  and  35  to 
Belgium.  This  oxide  is  used  for  making  paints.  The 
price  obtained  is  reported  as  50  to  60  frs.  per  ton  f.o.b.  at 
English  aud  Belgium  ports.  With  good  demand,  therefore, 
our  paint  makers  ought  not  to  allow  this  small  opening  to 
pass  without  an  effort  to  ascertain  if  larger  deposits  are 
to  be  found  in  Asturias. 

Sulphate  of  arsenic  has  decreased  from  88  tons  in  1896 
to  40  tons  last  year.     The  whole  was  sent  to  France. 

Quicksilver  also  declined  from  71  tons  to  56  in  1897. 
France  was  the  importing  country. 

A  geueral  depression  appeared  to  have  set  in  last  year, 
when  the  Royal  Asturian  Zinc  Company  of  Aviles  exported 
only  1,621  tons  of  manufactured  zinc  against  3,454  tons  in 
1896.     The  whole  found  an  outlet  in  French  markets. 

Wood  PtLr  in  Sweden. 
Foreign  Office  Annual  Series,  No,  2o02,  April  1898. 

The  export  of  wood-pulp  was  scarcely  so  large  in  1897  aJ 
in  the  previous  year.  This  was  entirely  caused  by  the 
destruction  of  the  Mackmyra  works  by  fire.  These  works 
are,  however,  being  rebuilt  on  a  considerably  larger  scale 
than  before,  and  will  be  in  full  working  order  shortly. 
Otherwise,  the  works  of  the  district  have  been  fully  em- 
ployed at  remunerative  prices.  It  is,  in  point  of  fact,  well 
known  that  this  branch  has  been  one  of  the  most  profitable 
in  Sweden  during  the  last  five  years  ;  and  although  the 
large  increase  in  the  means  of  production  in  the  north  of 
Sweden  may  reduce  profits  in  the  near  future,  there  is  no 
doubt  the  possession  of  cheap  raw  material  will  enable  the 
works  of  the  district  to  maintain  their  position.  The  pro- 
duction of  the  district  consists  mostly  of  sulphate  pulp. 

The  Stora  Kopparbergs  Bergslags  Aktiebolag  have  com- 
menced the  erection  of  large  paper  works  at  Avarnsvcden, 
near  Fnben.  They  are  said  to  have  purchased  two  immense 
American  paper-making  machines  of  107  and  127  inches 
respectively,  as  well  as  18  new  American  turbines,  de- 
veloping together  12,000  horse-power,  for  these  works. 
British  papermakers  will  find  it  hard  tc  compete  in  price 
with  a  powerful  company  like  this,  that  manufacture  paper 
from  raw  material  grown  in  their  own  forests,  unless  thev 
are  able  to  acquire  control  of  their  own  wood-pulp  supply  ; 
and  it  is  surprising  that  they  have  not  more  largely  invested 
in  wood-pulp  works. 

Soda  at  Edxea,  Sweden. 

Foreign  Office  Annual  Series,  No.  2062,  April  1898. 

The  importation  of  soda  during  the  year  1897  was  1.89S 
tons.  It  is  the  first  time  that  this  article  has  been  imported 
to  this  port  in  such  quantities,  aud  there  is  no  doubt  that 
this  import  will  increase,  as  the  article  is  used  for  a  new 
manufacture  recently  commenced. 

New  Industry  in  Sweden. 

Foreign  Office  Annual  Series,  No.  2062,  April  1898. 

A  new  industry  for  mechanical  magnetic  separation  of 
iron  ore  has  been  developed  during  the  year.  The  magnetic 
ore,  containing  phosphorus,  is  crushed  into  sand,  then 
separated  by  an  American  invention  called  the  "  Monarch 
system."'  The  ore  being  thus  concentrated  lias  become 
almost  non-phosphoric.  By  a  new  invention  aud  patent 
process,  the  tailings,  which  consist  of  apatite,  are  made  into 
a  manure  called  "  Wiborgh's  phosphate."  The  works  are 
calculated  for  an  output  of  100,000  tons  concentrated  iron 
ore ;  the  output  of  the  manure  is  entirely  dependent  upon 
the  percentage  of  apatite  contained  in  the  ore,  which  per- 
centage varies  considerably.  Tne  new  works  promise  to 
give  work  for  a  considerable  number  of  labourers  when 
fully  developed. 
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Rosbiab  i:i  i  t  si..vi;  is  Amra&msTAN. 
Foreign  Office  Annual  Serii »,  2W2067,  April  I 
Owing  to  permission  having  been  granted  by  the  Russian 
Government  for  the  exportation  of  beet   sugar  to  Afghan- 
istan tbrongh  the  custom-house  at  Calif 
dntj  is  returned  to  the  exporter,  a   marked  animation  lias 
taken  place  > u  the  Russian  trade  with  that  country,  and  it 

ll   I  iO/HH)  | 1  >,  oi  2,410  tons,   oi 

■ro I  the  frontier  into  Afghanistan  during  the  past  year. 

M  IMQ  im  SB  1  u»w   Batoi  m. 
Foreign  Office  Annual  Series,  No.  -^"07,  April  1898. 

During    tin-   pu-t    five  years   the   export  of  Caucasian 
manganese  from  Poti  and  Batoom  were  as  follows  :  — 


Quantity. 


To 


Britain 



a 

Hll 

Germany   

I  nit.  .1  '     S 
lea. 


..i 


IV 1. 

I8S5. 

1897. 

Tons. 

Tons." 

T>>H-. 

i.  n 

Tons. 

77.7M 

I.IIHI 

20,176 

2?,i46 

.. 

10,406 

59,565 

68,925 

7i)>lll 

36,070 

65,787 

&800 

12,200 

:t7i'...".!>7 


The  ddoti  marketable  ores, 

not  Include  the  annual  production  ol  i i   lead  or,- 

and  carbonates,  which  amounted  to  409,085  ton-, 
ci  ntainitig  3  to  5  per  cent,  of  lead,  which,  when  dressed  by 


126,680  167,278  186,718  166,324  210,106 

This  table  shows  a  considerable  increase  in  favour  of  the 
nasi  year,  bul  al  an  enormous  sacrifice  to  some  of  the 
At  the  present  moment  the  f.o.b.  price  of  man- 
ganese at  Poti  is  nliimt  2  cents  per  pood  lest  than  the 
actual  cost  of  production  including  the  cost  of  transport 
to  that  port. 

Further  deposit!  of  manganese  ore  are  to  be  found  in  the    | 

Trans-Oancasus,  an a  which   is  an  extensive  seam  thai 

exists  at  a  distanee  >0  miles  from  Ratoum  along 

the  valley  of  the   river  Tchorokh.     A  good  vehicle   road 
leads  up  to  the  spot  when-  the  mines  are  situated,  and  the 
quality  of  the  ore  has  been  found   to  be  superior  to  thai 
■  il  at  Tchiatui.     English    capital    hati    been    placed 

in  these  deposits,  which  arc   non  b  oiled     i  of 

having  already  found  its  waj  to  Ratoum,  which  will 
in  future  be  the  -hipping  port  for  all  ore  coming  from  that 

di-tiict. 
Minin..    IHD   vvn  1  i  in.,    WoHKS    vl    LaUBIUM,  (jREttCB. 

Foreign  Offii  a  Annual  Series,  No  2088,  May  1898. 

The  return-  ol    the  several   c panies    show   that,  in 

spite  of  the  war,  the  mining  work-  have  steadilj  im 
New  sources  have  been  discovered  <>t  some  importation, 
whioh  have  repaid  for  the  explorations  made  in  the  ninth 
ami  south  districts,  good  veins  of  manginese  iron  and 
li  ore  baring  been  found,  whilsl  calamine  or  sine 
on  i"  comes  more  carce,  and   is  now  i educed  t  i 

less  than  half  the  production  of  fonnei   years.     \- 
the   following  tabic,  the  total  output    of  marketab] 
reached   In    1897,    378,597    tons,   as   against    323,041,   or 
ton    more  than  in  I B96 

lit*. 

Man                          im  l  17,789 

roasted 15, 

Hematite 134,811 

■ St 

Bilver  lead  ore 

i:  —  .i ajnt 

Blend  '  ore 3,084 

i  ■- 


mechanical  washing,  was  r<  dnced  to  287,693  tons,  and  out 
of  which  16,074  tons  "f  pig  lead  were  obtained,  containing 
from  'J, l'»i  to  2.9J.5  -mis.  of  silver  to  the  ton, 

Smelting  work-  are  carried  on  with  36  furnaces  in  all. 
which  are  continually  at  work  in  both  the  French  and  tlreek 
foundries, 

I       -       I     III     Ul     >  .  -     IN     I    II  IN  V. 

Foreign  Office  Mist    Serii   .   Vo  45S,   If  ay  1898. 

The  export  of  chemicals,  dyes,  Sec  (including  ginseng) 
from  the  United  States  to  China  amounted  to  over 
l. ,000  dole.  (800, I.)  in  1897. 

I    Ml  Ml.    vl.    Ti;  IDS    ol     l.l  ..ll.iltN. 

Foteign  Office  Annual  Series,  No.  207:.,  .l/<iy  1898. 

v  good  and  increasing  Im-ui.---  i-  .lone  In  carbonate  of 
soda,  and  there  i-  room  for  further  development.  Importers 
here,  however,  have  known  how  to  excite  competition  and 
secure  the  article  at  a  much  lower  prici  than  used  formerly 
to  bo  paid.  It  i-  needless  perhaps  to  insist  ou  care  and 
trouble  being  taken  to  secure  a  suitable  agent. 

The  carbonate  of  soda  imp  irted  here  is  used  in  the  large 
soap  and  glass  work-  of  the  oity,  and.  In  its  crystallised 
form,  in  laundries,  and  also  for  the  bleaching  of  all  manner 
oi  piece-  g 1-. 

An  excellent  and  rapidly    1  business  is    being 

d in  sulphate  of  copper  and  zinc.       The  following  are  the 

staticties  for  the  last  -even  year.-. 

Table  showing  thi  Quantities  and  Values  of  Sulphate  of 

Copper  and  Zinc  imp. Tied  from  1891 


1891, 

1892, 
1893, 

l-'.'l. 

1898. 
1897. 


Qnanl 

Value. 

Tons. 

e 

SOS 

1 1.7.-.7 

840 

7111 

11.127 

1  718 

27.-i:7 

2.931 

17,613 

Wini  -growers  are  loud  in  theii  praise  of  this  article,  and 
now  use  nothing  else,  after  the  first  application  of  sulphur, 
for  the  preservation  of  their  vines.  The  import  in  1  ~-.*7  is 
nearly  three  times  greater  than  the  average  import  for  the 
years  1891-96.  There  1  a  verj  good  opening  hei 
businest  ki  tin-  article,  and  n  tir-t-ela--  agent  with  extensive 
connections  among  the  Tuscan  wine-growers,  would  bo  sore 
to  obtain  satisfactory  results  for  his  principals, 

two  prosperous  years  (189.1  and  1896)  the  cxporl 
of  horacic  acid   has  again  suffered  a  severe  drop,  owing  lo 

inability  to  make   headway    againsl  the  competiti 

formim,  South  American,  and   othel  V.S  is  always 

when  th.  demand  lor  the  taw  material  declines,! 
little  more  business  is  done  in  ii-  conversion  into  borax, 
and  the  export  ol  borax  i-  slightly  in  increase  of  lasl  year's 
figure,  1  oougfa  below  (he  avei 

The  faun  of  the  Tuscan  mercury  of  Monte  Amiata  -  iffers 
no  abatement,  and  is  nl  ways  in  brisk  demand,  rhc  export 
has  risen  in  the  present  year,  nnd   reached  a  figure  1 

Prices  have  rule  I  low,  and  mercury  can   now 
be  secured  fot  one-third  less  than  the  cost  in  yi 
Bul  the  famous  mines  of  Almadeu  In  Spain  are  1  10  p 
lival  lor  I'li-eaiiy,  and  it  may  almost  he  said    that  A ' 
dictates  the  price  of  cinnabar  for  the  whole  world. 

snx.v   Kvtmis,  Ociiuks,  am:  I'viuru-   vi   l.i  ..h.iiin. 
/  breign  <  >jii,.  Annual  Set  0  -.   x 

In  the  storing  and  manipulation  of  Sienna  earths,  l,i  _ 
still  enjoy-  the  possession  of  an  industry  which  may  In  11 
sense  bi  described  as  peculiarly  her  own.     The  writer  has 
recently    ashed    the   extensive   work-   and    iva 

•      mi  and  1  'o.,  in  1  hose  hand-  1-  the  gi 
part  of  the  trade  ol  the  pis  e,  and  has  inspected  the  stocks 
and  the   pro.,--,  ]  ol   burniiir;  and  grinding.     'I 
article-  stored  oud  manipulated   tire  Sienna  ear  lis, 
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and  Turkey  umbers.  The  earths  and  ochres  all  come  from 
a  district  lying  close  to  Monte  Amiati,  in  the  province  of 
Grosseto;  hut  little  of  the  product  is  found  over  the  close 
lying  border  of  the  province  of  Sienna,  and  none  at  all  near 
the  city  of  Sienna,  which  has  given  its  nam?  to  the  famous 
earths.  The  yellow  ochre  is  a  surface  earth,  the  Sienna 
earths  lying  beneath  it  in  three  strata  as  follows  : — Upper 
stratum  or  "  Bolo  di  Terza,"  i.e.,  3rd  quality  ;  middle 
stratum  Or  "Bolo  di  Seconda,"  i.e.,  2nd  quality:  lower 
stratum  or  "Bolo  di  Prima,"  i.e.,  1st  quality.  There  is 
yet  another  quality  superior  to  first  quality,  being  a  careful 
selection  made  by  baud  of  the  finer  and  brighter  pieces, 
chosen  more  particularly  from  the  Bolo  di  Prima.  Locally 
this  selected  earth  is  called  "  spurgo  di  bolo,"  or  "  giallone  "  ; 
in  the  German  trade  it  is  known  as "  Electa."  In  their 
natural  state  the  earths  an-  of  very  varied  shades  of  yellow 
according  to  quality  ;  after  being  burnt  they  turn  red.  At 
the  place  of  excavation  the  raw  material,  which  contains 
perhaps  70  to  So  per  cent,  of  water,  is  banked  in  heaps  and 
left  to  dry  in  the  sun.  The  ochres  are  washed  in  tanks 
through  which  running  water  flows,  carrying  off  all  im- 
purities. Excavation  is  carried  on  only  in  the  summer 
months,  when  the  earths  and  ochres  can  be  dried  by  natural 
boat,  and  a  rainy  summer  gravely  interferes  with  operations. 
Burning  is  also  extensively  carried  on  at  the  place  of 
excavation^vt  all  times  id'  the  year,  and  charcoal  being  the 
fuel  employed,  the  cost  is  very  trifling,  but  the  earths  and 
ochre-  are  also  burnt  in  the  Leghorn  works.  Here,  how- 
ever, the  principal  operation  is  to  reduce  the  material, 
whether  raw  or  bum:,  to  a  fine  impalpable  powder  by  a 
process  of  grinding.  It  may  be  said  that  the  pigments 
leave  Leghorn  in  four  different  forms,  namely,  raw  for 
burning  and  for  grinding  at  place  of  destination,  burnt  for 
grinding  at  place  of  destination,  raw  already  ground  here, 
and  burnt  already  ground  here. 

The  Turkey  umbers  come  from  Cyprus  in  large  Italian 
sailing  ships  at  low  rates  of  freight,  and  are  warehoused  at  a 
very  cheap  rate  in  the  vaulted  warehouses,  which  date  from 
the  days  when  Leghorn  was  the  emporium  of  the  Mediter- 
ranean. Turkey  umbers  are  of  three  principal  kinds  :  light 
colour  or  limasol  ;  dark  colour  or  Iarnaca ;  very  dark, 
commonly  called  black.  It  is  always  the  raw  or  unburnt 
material  which  is  imported.  The  umber  is  subjected  to 
very  careful  overhauling  before  being  burnt  or  ground,  and 
all  extraneous  matter  is  removed.  There  is  an  import  duty 
of  4  lire  the  quintal  on  this  class  of  goods,  but  by  special 
regulation  the  umbers  may  be  taken  out  of  bond  for  mani- 
pulation, and  if  exported,  the  duty  is  waived.  The  process 
of  burning  is  somewhat  different  to  that  generally  adopted 
for  earth-  and  ochres.  The  umber  is  kneaded  into  rounded 
masses  about  the  size  of  a  melon,  and  placed  in  a  different 
kila  upon  iron  grids.  This  method  is  said  to  improve  the 
colour.  Sometimes,  however,  the  umber  is  merely  kiln- 
burnt  like  the  earths  and  ochres.  721  tons  of  Turkey 
umber  were  imported  in  1897,  and  555  tons  exported,  nearly 
all  after  manipulation. 

Sardinian  ochres,  both  striped  and  plain  yellow,  are  also 
imported  and  manipulated,  but  the  quality  is  far  inferior  to 
the  Tuscan.  A  certain  amount  of  Sardinian  mangauese  is 
also  reduced  to  pigments  in  their  works. 

It  is  difficult  to  convey  an  idea  of  the  price  of  these 
different  articles,  owing  to  the  great  variety  of  quality  and 
shades  of  quality.  During  the  past  year  raw  siennas  ranging 
over  the  three  boli  have  fetched  from  4/.  to  12/.  per  ton; 
raw  ochres  (unwashed),  .'!/.  111.*,  to  5/.  Ills.;  washed,  from 
8/.  to  10/.;  raw  umbers,  2/.  per  ton.  Burnt  siennas  of  the 
three  principal  qualities  (know  in  Italy  as  "  Chicco," 
"  Gripolo,"  and  "  Polvere  "),  4/.  to  20/.  per  ton  ;  •'  Spurgo 
di  Bolo,'*  or  superior  quality,  a  small  and  special  business, 
60/.  per  ton  ;  ground  siennas  ( both  raw  and  burnt),  including 
all  qualities,  6.'.  to  30/.  per  ton;  and  ground  "Spurgo  di 
Bolo,"  70/.  per  ton.  Burnt  ochres,  4/.  to  10/.,  and  ground 
ochres  (raw  and  burnt),  10/.  and  more  per  ton.  Burnt 
umbers,  3/.,  and  ground  umbers.  5/.  10*.  per  ton.  The 
reason  why  there  is  little  difference  between  the  raw  ground 
material  and  the  burnt  ground  material,  though  the  latter 
has  had  to  bear  the  cost  of  buruing,  is  that  the  dearer 
qualities  of  raw  ochres  and  siennas  are  usually  icserved  for 
grinding.       As   no    previous    full   report    on   this   industry 


appears  to  have  been  sent  in,  some  typical  samples  of  earths, 
ochres,  and  umbers  have  been  forwarded  to  the  Association 
of  Chambers  of  Commerce  for  the  inspection  of  the  English 
colour  trade. 

Italian  siennas  easily  take  the  lead  of  all  others  for  body, 
colour,  strength,  and  durability.  The  absolute  purity  and 
genuineness  of  their  character,  still  legible  in  the  pictures  of 
Italy's  old  masters,  may  be  safely  guaranteed  in  all  acqui- 
sitions made  in  Leghorn.  Local  traders  have  to  compete 
in  some  markets  with  a  German  article  which  appears  to  be 
a  compound  of  German  earth  with  the  genuine  sienna 
impalpable  pigment,  but  nothing  can  well  hope  to  dislodge 
Italian  siennas  from  the  famous  English  colour  works. 

Paints  and  Ciikmi.'vls  in  Bilbao. 
Foreign  Office  Annual  Series,  No.  2078,  May  1898. 

Red  lead  and  white  lead  are  made  in  the  country  and  arc 
not  imported.  Oxide  of  iron  is  imported  from  England, 
but  endeavours  are  being  made  to  start  a  factory  in  Spain, 
with  the  object  of  securing  this  branch  of  the  trade.  Colours 
in  powders  are  at  present  entirely  supplied  by  Germany, 
with  which  England  cannot  compete.  Zinc  whi'e  and 
preparations  are  mostly  procured  from  Belgium,  but  the 
national  production  is  being  developed.  Earths  used  in 
painting  used  to  be  chiefly  supplied  from  France,  but  for 
some  years  Spain  has  been  preparing  them,  and  has  defeated 
not  only  France,  but  Germany,  which  also  used  to  send 
small  quantities.  Prepared  colours  come  but  little  from 
England,  indeed  only  special  qualities.  They  are  ad- 
mittedly good,  but  are  unable  to  compete  in  price. 

Chemical  and  pharmaceutical  products  hardly  come  at 
all  from  Great  Britain.  The  market  is  supplied  partly  from 
France  and  much  more  by  Germany.  Surgical  instruments, 
syringes,  and  similar  articles  sold  by  druggists  are  very 
largely  supplied  from  Germany.  Chemical  products  used 
in  industries  are  mostly  supplied  from  the  United  Kingdom. 
Belgium  appears  to  compete  in  caustic  soda  and  carbonate 
of  soda.  France,  Germany,  and  recently  Belgium  have 
been  competing  with  Great  Britain  in  the  supply  of  chloride 
of  lime.     France  seems  to  send  the  most. 

Explosives  Monopoly  i.v  Spain. 
Foreign  Office  Annual  Series,  No.  2078,  May  1S98. 

In  the  month  of  June,  1897,  a  law  was  passed  authoris- 
ing a  monopoly  in  explosives  for  a  term  of  20  years  in 
return  for  an  annual  payment  of  3,000,000  pesetas.  The 
monopolists  soon  closed  all  establishments  where  fuse, 
dynamite,  powder,  See.,  were  being  made,  pending  a  settle- 
ment of  the  terms  of  transfer,  and  raised  the  price  of 
dynamite  No.  3  from  42  pesetas  50  c.  for  a  case  of  25  kilos. 
delivered  at  the  mines,  aceouuts  paid  monthly,  to  75  pesetas 
per  case  delivered  at  the  depot  for  cash.  The  monopoly 
began  by  supplying  old  and  inferior  dynamite,  thus  rousing 
the  mining  interest  to  take  united  action  in  order  to  obtain 
relief  by  the  annulment  of  the  contract. 

The  matter  was  submitted  to  first  class  legal  opinion,  and 
defects  in  the  contract  were  at  once  discovered.  The  eon- 
tract  gave  no  specification  ;  it  only  mentioned  dynamite 
Nos.  1,2,  and  3.  Also  the  monopolists  failed  to  deposit 
samples.  They  should  have  done  so  at  once,  but  did  not 
do  so  until  three  months  after  they  had  begun  operations, 
and  not  until  the  mining  interest  had  already  taken  action. 

The  miners  have  been  successful  in  the  Tribunal  de  lo 
Contencioso,  and  the  matter  will  now  come  before  the 
Council  of  State. 

If  the  monopoly  is  annulled  the  miners  as  a  corporation 
offer  to  pay  the  3,000,000  pesetas  at  present  obtained  by 
the  Government,  leaving'  the  manufacture  free.  They 
propose  to  raise  the  money  by  having  the  right  to  require 
a  stamp  to  be  attached  to  every  packet  of  dynamite. 

Petroleum  in  the  Ditch  E>.st  Indies. 
Board  of  Trade  J.,  May  1898,  601. 
According   to   a   recent  report   from   the  United   States 
Consul   at    Bitavia,  the  imports  of  oil  into  Java  for  two 
\  cars  have  been,  in  gallons:  — 
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rh(  correal  prices  due  ii  Id.  per  ease  of  10  gallons  for 
moil,  J  Id  for  Rnasian,  and  Is.  lid.  for  I.angkat. 
'Ill,-  duty  on  foreign  oil  i-  about  id.  per  gallon.  The 
(  onsul  s;i\-  that  Russian  oil,  though  it  undersells  American, 
is  being  driven  oat  of  the  market,  The  Sumatra  oil  slmu- 
a  l;irm>/  percentage  of  increase  than  the  American  "il.  lmt 
this  u  'In'-  i"  the  lower  price  of  the  local  article.  It  must 
moderation  that  a  most  determined  fight 
is  being  made  against  the  Standard  Oil  Company,  and  that 
everything  is  done,  officially  and  commercially,  to  hinder 
and  annoy  it.  Locally,  it  is  commonly  reported  that  the 
Standard  i  (il  i  lompany  i-  lining  business  at  a  lo-s,  whereas 
the  Sumatra  oil  companies  are  supposed  to  be  making 
money,  one  of  them  baring  last  year  paid  a  dividend 
amounting  to  100  pei  cent  There  is  a  successful  refinery 
in  .lava,  mar  Surabava.  ami  it  is  claimed  that  Borneo  will 
prove  to  be  a  great  nil  country. 

BELGIAN     I   \i  i  111  vii  ni-    in    lH:i.lt-M  vKINO 

Bt  ard  of  Trade  ./..  May  1898,  596. 

The  1  nited  States  Oonsnl  at  Brussels  reports  that  the 
general  association  of  the  Belgian  brewers  has  in  view 
the  creation  in  the  di-tri.  t  of  Brussels  of  an  experimental 

bureau    foi    the   trial    of    product*    for    1  ig.     The 

i  this  bnrean  is  to  study  all  qnestioos  of  a  technical 
nature  concerning  the  brewing  industry,  Mich  us  the  use  of 
i  yeast,  research  as  to  the  different  methods  of  pro- 
duction, analysis  of  all  secondary  prodnets  ^< .  1  r i  to  brewers, 
,\.e.  There  will  also  he  a  study  of  all  technica!  questions 
submitted  yearly  to  the  brewera1  rjongress. 

a  capital  of  at  least   ••'".. francs  (1,0007.)   will  he 

subscribed  by  difterent  professional  syndicates  and  by 
individual  brewers,  The  annual  budget  of  expenses,  com- 
prising the  acquisition  of  products  and  apparatus,  and 
the  salaries  of  the  employees,  "ill  be  covered  by  the  public 
fund-. 

Arm. ink  Colours  in  Germany. 

I    s    (  ,.„.    Rep*.,  .l/>r,7  1898,  564. 

In  response  to  ■  request  for  information  regarding  the 
manufacture  of  coal  tat  colours  in  Germany,  a  department 

I w us    sent    or    Sept.   29th,    I *-■.» 7 .   to    several 

consulates.    The  following  report  baa  I n  received  from 

c, in-iil  General  Mason  at  Frankfort 

I  he  utmost  that  can  be  done  in  a  report  of  this  character 
v  ill  be  to  sboa  some  of  the  more  important  and  Dbvious 
conditions  which  underlie  the  aniline  industry  and  the 
methods  by  which  German]  has  attained  her  undisputed 
- n I ,i .- sy  in  that  branch  "f  manufacture. 

Germany  now   manufactures  nine-tenths  ol  all  theooal- 

■  n  dyes  it  daeed  in  all  < itries,  and  this  to  a  i  onsiderable 

extent  from  mw  material-  benxol  ami  anthracene — im- 
ported  to  this  country  from  Great  Britain. 

Coal  tar  Dolours  may  be  divided  com rcially  into  two 

cjtegories:  lir-t,  the  old,  standard  dyes,  snob  as  eosines, 
safrnoinea,  the  soluble  alkaline  blues,  and  others,  the 
patent-  on  which  have  expired  and  which  can  tt 
be  made  at  »iii  bj  anyone  having  the  requisite  facilities! 
second,  the  large  and  important  class  of  dyes  "f  all  shades 
and  coloon  that  have  been  discovered  dining  the  past 
IS  years  bj  European  chemists,  and  patented, 

The  development  "f  the  aniline  Industry  in  the  United 
state-  meets,  therefore,  at  the  outset  two  difficulties:  the 
standard  oolonrsi  open  to  rompetitive  manufacture  every 
where,  are  produced  so  abundantly  and  cheaply  that  their 
production  yields  little  profit  ;  while  the  rarer  dyes,  which 
Meld  large  profits,  are  patented  monopolies  in  which  com- 
petition i-  impossible,  is  an  example  of  the  decline  in  the 
market  value  ofs  coal-tat  colour,  the  manufacture  of  which 


is  open  to  free  competition,  may  he  cited  the  group  of 
scarlet-,  which  a  few  years  ago  were  protected  by  patents, 
and  sold  for  10  marks  per  kilo.  Since  tin  patent-  en  these 
colours  expired,  a  special  establishment  has  been  built  in 
Germany  for  their  production,  with  the  result  that  they  arc 

now  to  be  had  in  any  quantity  for  fr I    70  to  I    s'i  marks 

per  kilo.  Even  ,1n  <ul  valorem  duty  of  85  per  cent,  adds 
bat  little  to  the  market  value  of  -uch  product-  in  the  United 
States,  and  their  original  inventors  no  longer  produce  them, 
but,  when  an  order  is  received,  purchase  them  from  the 
laboratory  expressly  devoted  to  their  manufacture.  Wheel 
it  is  remembered  that  all  the  leading  aniline  laboratories  in 
German]  pay  large  dividends  ami  have  their  entire  plants 
"  written  olT  "  on  their  hooks  -that  is  paid  for — it  will  be 
-eeii  how  difficult  it  would  he  for  a  new  plant,  with  originally 
1  capital,  to  -tart  in  competition  with  them  in  the 
common  and  cheaper  class  of  dyes. 

The  manufacture  of  coal-tar  colours  in  the  United  States 
is  no  new  or  untried  enterprise.  Many  years  ago,  a 
laboratory  for  that  purpose  was  established  in  Albany, 
soother  at  Brooklyn,  and  a  partially  successful  etloit 
was  made  ai  Cleveland  in  the  eighties  to  produce  aniline 

Colours  from  the  refuse  of  petroleum  ilistill-jtii.il.      The  great 

chemical  works  of  eTriedrich   Beyer,  at    hilberfeld,   where 

llKl  -killed  chemist-  and  25  educated  engineer-  are  now 
employed,  have  in  operation  at  or  near  New  Yoik,  a  special 
laboratory  for  the  manufacture  of  certain  standard  dyesjj 
the  material-  of  which  can  he  imported  or  othcrvv  i-c  cheaply 
obtained  in  the  1  nited  state-.  The  firm  of  Ilclhi  and  Meiz, 
of  New  i  ink  pro  In  and  magentas |  another  first 

manufacturee  successfully  Bismarck  browns  and  nigrosinea, 
all  of  which  colours  are  ol  m  derate  pri  e  and  not  protected 
by  patents.  The  manufacture  of  anil  DC  colours  involves 
the  use,  not  only  of  crude  coal-tar  derivatives,  but  ol  sul- 
phuric, nitric,  and  hydrochloric  acid-,  besides  alkali-  and 
other  chemicals  which  are  mainly  imported,  and  therefore 
more  costly  in  our  country  than  in  Kuropc,  although  SOSBS 
progress  ha-  been  made  In  recent  year-  toward  their  pro- 
duction in  the  I  failed  Stat.-. 

But  the  great  advantage  possessed  by  Germany  in  this 
competition  lies  in  her  command  of  abundant  and  cheap 
chemical  -Kill  and  specially  educated  operatives.  The 
universities,  the  polytechnic,  and  technical  high  schools 
of    this   country    turn    can    a  constant    thl  ■  ntilic 

chemists  and  educated  working  men,  specially  trained  ami 
prepared  in  the  | leases  "t   chemical  manufacture,  ami 

Milling  lo  work    for  wages    thai    college   graduate-    and    the 

better  class  "f  opcratn.-  in  America  would  refuse  \- 
luis  been  stated  in  a  former  report  of  this  series  (Com- 
mercial Relations,  1895  96,  Vol    II  .  p.  160):  — 

■■  [he  great  laboratories  of  lloechst,  Mainkur,  Lndwigs- 
hafen.  Blberfeld,  and  Berlin  employ  a  huge  -lair  of 
chemist — from  50  to  70  at  each  establishment  -  w  hose  sola 

function  i-  that  of  research,  whether   il    be  a    new   colour  or 

pharmaceutical  product,  or  a  cheaper,  inure  direct  method 

Of    producing     s.uiic    known     product.         I  i tly 

young  graduates,  and  work  for  -mall  salaries  in  Inboi 

j  equipped  and  supplied  by    their  employers,  under 

contracts  w  Inch  |rovidc  that  whatever  valuable  di-eov,iv 
the]  make-hall  he  patented  and  the  patents  transferred  to 
the  company,  the  invenloi  receiving  a  specified  perci 
of  the  profit  accruing  thereafter  from  its  manufacture  and 
-ale.  \  single  fortunate  liscovery  may  thus  make  the 
of  the  invenloi,  and  many  of  the  mosl  important 
.  hi  in  ■  al  discoveries  of  recent  years  have  been  made  by  men 
under   ■  age,  working   for  less  than   500  dole,  a 

year  for  great  corporations  thai  pay  annual  dividend-  of  li 
to  18  pet  cent.  io  their  stockholders." 

In  respect  lo  il"    cosl  of  Inborn    in  this  industry,  It   will 
he  sufficient  for  the  present   purpose  to  give  the   ws 
the   different   classes   ol    employees    in   the    Farbwerke  al 
II -lech-t.  which  in  iv  he  taken  a-  in  all  respects  a  standard 
.  stablishmenl  ol  it-  da--. 

\\  n  ■  -.  per  week  ol  60  hours :  skilled  ojm  rative  in  labora- 
tory, 4"88    dole.;  workman    in    laboratory,    i  21     dobvi 

mechanic,    1*05   dole.  ;  yard   lal rer,    3 *S8  dols      \-   a 

partial  offset  to  these  low   wages,   the  employees   of   the 

Farbwerke  liw  at  cheap   rem- in  g I   houses  provided  by 

the  company,   have    tha    service-    of    a  physician,  and  are 
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assisted  by  wholesale  purchasers  of  groceries  and  other 
articles  of  household  use  through  a  well-managed  Consuin- 
Verein.  The  company  is  also  obliged  by  law  to  furnish 
its  employees  with  bathing  facilities  at  the  works,  and  to 
make  a  certain  provision  for  them  in  old  age  or  in  case  of 
disability. 

It  should  not  be  understood  that  Germany  is  to  any 
serious  extent  dependent  upon  Great  Britain  or  other 
foreign  countries  for  auiliue  materials.  English  cannel 
coal  is  far  richer  in  anthracene  than  either  German  or 
American  coals,  and,  being  largely  used  in  gas  manufacture, 
there  is  produced  in  the  United  Kingdom  a  surplus  of 
anthracene,  of  which  a  considerable  share  comes  to  Ger- 
many. But  for  benzol,  which  is  produced  directly  from 
the  roasting  of  bituminous  coal,  Germany  depends  upon  her 
own  teso-urces,  the  great  coking  plants  of  Westphalia  and 
Silesia.  So  abundant  has  this  material  become  in  Germ  im  , 
that  much  less  benzol  is  imported  from  England  than 
hitherto;  and  aniline  salt  is  exported  to  the  United  States 
by  not  less  than  four  different  shippers  in 'the  consular 
district  of  Frankfort.  The  rate  at  which  this  export  i^ 
increasing  indicates  that  the  manufacture  in  the  United 
States  of  certain  coal-tar  colours  is  steadily  gaining  in 
importance,  although  the  United  States  paid  for  imported 
aniline  colours  in  1896  not  less  than  3,072,915  dols. 

One  of  the  works  most  likely  to  be  useful  to  the  inquirer 
is  the  systematic  survey  of  the  organic  colouring  matters, 
by  Schultz  and  Julius,  edition  of  1897  (this  Journal,  1896, 
926). 

The  use  of  such  colours  is,  steadily  growing,  and  the 
activity-  of  American  textile  manufactures  has  caused  a 
decided  increase  in  the  importation  of  dyestuffs.  When 
American  ironmasters  save  the  byproducts  of  coke  manu- 
facture which  they  now  waste  ;  when  education  is  specialised 
and  young  men  are  trained  in  colleges  and  universities  to 
know  thoroughly  and  practically  the  application  of  advanced 
science  to  productive  industry ;  when  Americans  have 
learned  to  produce  from  the  abundant  materials  at  home 
the  "  heavy  chemicals"  which  arj  now  so  largely  imported  ; 
when  they  learn  to  economise  materials  as  they  now 
economise  labour,  and  to  sell  the  higher  products  of  scientific 
manufacture  in  foreign  markets  as  skilfully  as  they  are 
now  marketed  at  home — then  the  foundations  of  a  permanent 
emancipation  will  have  been  laid. 

Coal  Industry  [Coke  Ovens,  with  Recover''"   of  By- 
products]   OF   THE    KhENISH-WeSTI'HAI.1  VX  PROVINCES. 

Foreign  Office  Misc.  Series,  1898,  [454],  51—55. 

In  a  report  by  Her  Majesty's  Consul  at  Diisseldorf,  Ger- 
many, it  is  stated  that  the  old  beehive  coke  ovens  arc  being 
abaudoned  in  favour  of  the  so-called  "tar  ovens,"  as  the 
repairs  are  excessive,  whilst  the  output  is  considerably  less 
(20  to  25  per  cent.)  than  in  the  new  ovens.  Although  the 
coke  produced  in  the  tar  ovens  has  not  the  same  brilliant, 
silver)  appearance  as  of  old,  its  quality  i*  said  to  be  quite 
as  good  ;  in  fact,  a  large  amount  of  the  carbon  is  lost  in 
cooling  the  coke  in  round  ovens.  During  the  period  1885  to 
1895  tlie  number  of  round  ovens  in  the  Mining  Board  District 
of  Dortmund  fell  from  762  to  142.  In  the  same  time  the 
number  of  all  coke  ovens  increased  from  6,404  to  8,063, 
whilst  the  number  of  ovens  with  by-product  systems  in- 
creased from  306  to  1,864.  The  annual  production  of  these 
ovens  is  about  1,860,000  tons  of  coke.  Most  of  the  new 
ovens  are  of  the  Hofiuann  type.  In  1895  there  were  1,262 
such  ovens  in  the  Dortmund  district.  Each  oven  works 
separately,  though  the  gases  in  the  partition  walls  heat 
neighbouring  ovens  jointly.  The  ovens  have  double  flues 
under  the  floor  level.  The  air  is  drawn  into  the  regenerators 
bj  fans.  Each  oven  is  32 '8  feet  long,  5*9  feet  high,  and 
1  •  74  feet  wide.  The  charge  of  dry  coal  weighs  about  G.V 
tons;  the  time  for  coking  is  30  hours,  and  the  production 
per  oven  aud  day  is  4  tons,  or  m  the  year  1,440  tons  per 
oven.  The  yield  of  coke  is  79  per  cent.  Experimental 
batteries  o:  coke  ovens  have  been  erected  by  Otto  Hofmann 
at  Dahlhausen,  to  ascertain  under  what  conditions  it  is 
possible  to  abandon  the  use  of  regenerators.  It  is  of  the 
greatest  importance  to  profit  by  the  high  calorific  power  of 
the  gases.     They  should  be   introduced  into  the  ovens  in 


such  a  way  as  to  secure  the  most  perfect  combustion,  so 
that  the  coking  is  effected  at  a  very  high  temperature.  By 
this  means  the  production  of  ammonia  is  greatly  increased. 
According  to  Wehler,  only  0-22  per  cent,  of  the  total 
nitrogen  in  coal  is  obtained  in  the  form  of  ammonia, 
amounting  to  11  kilos,  of  ammonia  per  ton  of  coal.  In  1896 
the  sale  of  coke  by  the  Rhenish-Westphalian  Coke  Syndicate 
was  7,000,000  tons ;  in  addition  to  this,  30,000  tons  of 
ammonia,  at  a  value  of  5,000,000  marks,  were  sold. 

In  coking,  280  to  300  eb.  m.  of  gas  escape  per  ton  of  coal, 
according  to  quality.  The  gas  ascends  through  pipes  in  the 
retort.  There  is  a  stop-valve  in  the  pipe,  and  this  is  closed 
when  the  coking  process  is  complete,  to  prevent  the  intro- 
duction of  air  into  the  retort  whilst  the  oven  doors  are  open 
and  the  coke  is  being  pressed  out  by  mechanical  means. 
The  gases  are  exhausted  by  a  fan,  aud  go  at  first  through 
air-coolers,  which  retain  a  large  amount  of  tar  and  ammonia, 
and  reduce  the  temperature  from  600°— 700°  down  to  about 
120°.  They  are  then  introduced  into  vertical  iron  cylinders 
placed  at  a  higher  level,  in  the  bottom  of  which  are  88  pipes, 
4  ins.  in  diameter,  through  which  cold  water  flows  in  a 
downward  course,  the  gas  ascending  around  being  cooled  to 
17°  or  18°.  Leaving  the  fans,  the  gas  is  forced  into  cylin- 
drical washers  provided  with  perforated  horizontal  plates 
4  ins.  apart.  Ammonia  water  descending  extracts  further 
quantities  from  the  ascending  gas.  The  same  water  is  used 
for  washing  until  it  has  reached  a  density  of  3-5°  B.,  when  it 
is  worked  up  into  ammonium  sulphate,  utilising  the  apparatus 
designed  by  Feldmann.  The  gas  leaving  the  washers  is  led 
through  pipes  into  vessels,  in  which  it  is  scrubbed  with 
heavy  tar  oils.  When  the  latter  have  been  saturated  with 
benzene,  they  are  subjected  to  distillation,  to  recover  the 
Bame,  the  gas  yielding  abaut  0-6  per  cent,  of  benzene. 

Sixty  coke  ovens  produce  in  a  mouth,  according  to  the 
quality  of  the  coal,  from  160  to  180  tons  of  tar  and  40  to 
100  tons  of  ammonium  sulphate, — D.  B. 


GENERAL   TRADE  NOTES. 

Mineral  Production  of  Spain  in-  1897. 
Board  of  Trade  J.,  May  1898,  597. 

The  following  table,  showing  the  production  of  certain 
minerals  in  Spain  in  the  years  1896  aud  1897,  is  taken  from 
statistics  published  in  the  Epoca  of.  Madrid  : — 


1896. 

1897. 

HI7,el7 

64.554 

Not  stated 

1,500,954 

64,828 

17II.IKHI 

131.000 

19,540 

1.458.191 

60.01)0 

Silver 

Kilos. 

The  Sewage  Commission. 
Chem.  Trade  ./..  May  14,  1898,  333. 

The  Royal  Commission  on  the  Treatment  and  Disposal  of 
Sewage  has  been  constituted  as  follows :—  Earl  of  Iddesleigh 
(chairman),  Sir  Richard  Thorne-Thorne  (Medical  Officer'of 
the  Local  Government  Board),  Lieut.-Col.  Constantine 
Phipps  Carey,  Mr.  Charles  Philip  Cotton,  Professor  Michael 
Foster  (Cambridge),  Lieut.-Col.  Thomas  Walter  Harding, 
Mr.  'Ihomas  William  Killick  (Mersey  and  Irwell  Joint 
Committee),  Professor  William  Ramsay  (University  Col- 
lege, London),  and  Dr.  James  Burn  Russell. 

The  following  is  the  reference: — To  inquire  aud  report: 
1  (n)  What  method  or  methods  of  treating  and  disposing 
of  sewage  (including  any  liquid  from  any  factory  or  manu- 
facturing process)  may  properly  be  adopted,  consistently 
with  due  regard  for  the  requirements  of  the  existing  law  for 
ihe  protection  of  the  public  health  and  for  the  economical 
and  efficient  discharge  of  the  duties  of  local  authorities  ; 
and  (b)  if  more  than  one  method  may  be  so  adopted,  by 
what  rules  in  relation  to  the  nature  or  volume  of  sewage  or 
the  population  to  be  served,  or  other  varying  circumstances 
or  requirements,  should  the  particular  method  of  treatme  nt 
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and  disposal  to  be  adopted  be  determined  ;  and  (2)  to  make 
any  recommendations  which  may  be  deemed  desirable  with 
reference  to  the  treatment  and  disposal  of  tewage.  Mr. 
Frederick  fames  Willi-  is  the  secretary. 

Pi  i  bo:  i  i  m  iv  Bi  rm  \. 
Eng.  and  Mining  ./.,  May  2,  1898,  5.').".. 

A  monograph  by  Dr.  I'.  Noetling,  recently  published  by 
the  Geological  Survey  of  India,  gives  many  interesting 
particular-  about  petroleum  production  in  Burma.  The 
present  yearly  output  is  about  250,000  barrels.  So  far  the 
anticipations  as  regards  the  petroleum  productions  of  Upper 
Burma  have  not  been  realised.  The  most  important  field 
has  been  thoroughly  tested,  and  l>r.  Noetling  doubts 
whether  ihe  future  will  show  any  considerable  increase. 
The  localities  where  petroleum  is  known  to  occur  spread 
over  a  considerable  area,  all  the  localities  being  situated  on 
the  top  of  anticlinal  arches.  The  oil  occurs  in  beds  of 
miocene  age,  and  its  occurrence  seems  to  be  limited  to  a 
zone  of  about  40  miles  in  breadth,  which  runs  along  the 
mi  side  of  the  Arrakan  Yoma.  As  regards  the  chemical 
composition  of  the  oil,  much  remains  to  be  investigated, 
because  no  detailed  analysis  has  yet  been  made,  From  a 
commercial  point  of  view,  the  approximate  average  com- 
position  of  Burma  petroleum  is  as  follows :  illuminating 
oil,  50  per  cent, :  lubricating  oil,  40  per  cent. ;  paraffin,  10 
per  cent. 

Since  18K8  there  ha-  been  a  great  increase  in  the  number 
of  productive  wells,  in  their  depth  and  in  their  output. 
Although  this  seems  to  iudicate  a  prosperous  condition  of 
the  native  oil  fields,  it  is  not  really  so,  because  the  increase 
has  been  the  result  of  the  sinking  of  a  number  of  new  wells 
in  a  district  hitherto  but  little  worked.  ( )n  the  other  hand, 
those  "ells  situated  in  the  older  parts  of  the  field,  which 
formerly  supplied  the  production,  show  a  distinct  decline  in 
yield,  notwithstanding  their  increased  depth. 


Canadian  Trade  with  Gri:at  Britain. 

Chem.  and  Druggist,  May  14.  1898,  7:17. 

'lli.  Canadian  Government  nowadmil  imports  from  Great 

Britain  on  a  tariff  IS)  per  cent,  lower  than   those  from 

which  do  not  reciprocate  or  which  have  not  treat* 

oid  fr and  alter  August  i,  1898,  thi-  preferential 

advantage  will  be  increased  to  25  per  cent,  while  at  the 
same  time  the  treatit  -  will  expire  which  gave  other  nations 
the  right  to  -hoe  in  this  benefit.    Thai  these  circumstances 
great  opening  for  the  development  of  ltritish  trade 
with  tin-    Dominion  will   he  evident  from  the  following  sta- 
ll— 
In  the  year  ending  Juoe  80,  1897,  Canada  imported  mcr- 

chandise  to  the  vain,  of  II  1,5  12,415 dots. (nearly  2  I, 1 '. 

ami  exported  goods  to  the  value  of  184,457,708 
dols.  (nearly  87,000,000/.).  Of  these  total  imports  Great 
Britain  furnished  29,401,188  dols.  worth,  while  the  1  oiled 
States  supplied  57,098,349  dols,  worth.     Germany  supplied 

goods  to  the  amount  of  8,498,868  dob.,  Brai to  the  value 

of  2,601,851   dols,   and    Belgium,   Chii lapan,  Spanish 

countries,  and  the  We»l  ludie-  contributi  indise  in 

.  1.  Ii  case  of  values  bctwe.11  one  and  two  million  dollar-. 

Although  Canada   boys  from  Ihe   I  nited   States   almost 

twice  as  much  as  she  buys  from   the    United  Kingdom,  she 

■oils  to  the  United   Kingdom  her  product*   to  the  value  ol 

i02  dols.,  and  to  thi   United  States   products  to  the 

rah 1  I !  lols. 

1  ••  1        an  idea  1  1        bilitii     ol    British  trade  with 

( '.inada.  »'■  lake  lli.     item    of  ■    il-.   and 

medicines  "  import!  d  into  v,  ar  ending 

.lime   30,  i  B97       I  I I1"1 1     "t  o    ( ;,,..,( 

Britain  were  valued  at  868,69 1  dols.,  those  from  the  I  uited 
States  at  1,499,088  dols.,  and  those  from  all  other  countries 
at  620,024  dols.  This  shows  thai  in  tin-  particular  branch 
of  tradi  H  Britain,  with  the  taut!  advantage  in  her 

favour,  ha-  a  good  opportunity  of  adding  anything  between 
:,  quartei   ol  a  million  and  half  a  million  sterling  to  her 


P.VRM  I  IN. 

Emj.  and  Minimi  ./.,  May  7.  1898,  i.V2. 

He  export  trade  of  thi  1  uited  States  in  paraffin  and 
paraffin  wax  has  grown  up  verj  rapidly,  says  the  New 
York  Timet.  Twenty-five  years  ago  this  material  was 
unknown  to  commerce, and  only  15  years  ago  it  began  to  be 
exported.  In  1881  the  exports  of  the  product  were  more 
than  !  7,0011.0110  lb.,  of  which  16,000,000  lb.  went  to  Great 
Britain,  In  the  fiscal  year  1S'.i7  the  American  exports  of 
paraffin  and  paraffin  wax  reached  about  I  211,000,000  lb.,  ol 
which    the    I 'uited    Kingdom    took    sl'.iioo.iioii   Hi.      I,,    ihe 

States  the  consumption  of  this  article   ha-   increased  at 

still  more  rapid  rate,  but  the  production  has  mure  than  kept 
pace  with  the  demand.  The  marked  chemical  indifference 
of  the  substance  has  led  to  its  introduction  in  connection 
with  a  large  numberof  industries.  It  i-  employed  for  lining 
wooden  and  metal  ve-sels  for  acids,  and  voltaic  batteries,  in 

electric  insulation,  in    coating    splints   and  other    applis s 

subject  to  septic  influi  I  for  fulminate  in   the 

manufacture  of  mate  lies,  as  a  coveting  for  cartridges,  for 
preserving  fruit-  and  vt  getablee  by  forming  a  coating  over 
their  surface,  and  for  an  almost  endless  variety  of  similar 
purposes,     It  i-  also  used  extensively  in  the  manufacture  of 

candle-,  for  -.curing  a  high  polish   on   clothes    in  laundl 
and  for  waterproofing  paper  and  fabrics. 

(  "in  \  oi  m  in  Nob  in  Caboi  in  v. 

.1.  U.  Stone.    Eng.  <iml  Mining  ./.,  April  23,  1898,  19a 

In  preparing  corundum  for  market,  the  raw  material  is 
first  washed  thoroughly  in  sluice  boxes  and  shallow  tanks 
In  order  to  remove  the  lighter  alluvial  matter,  chloritee,  \c. 
If  no  other  impurities  are  present,  a  clean,  marketable  pro- 
duct is  the  result ;  if  any  heavier  crystalline  mattei  i-  also 

present,  after  washing  the  material,  it  is  passed  through 
screw  conveyers,  and  from  thence  to  mullere,  wherein  the 
impurities  are  ground  up  by  the  abrasive  action  of  the 
corundum,  and  afterwards  eliminated  by  a  further  washing. 
On  the  whole,  this  wet  process  is  not  satisfactory,  and  a 
large    percentage   of  the   product    marketed    docs   not    fully 

meet  the  wants  of  the  abrasive  trade,  because  of  neglect  or 

inability  to  re ve  the  foreign  crystalline  matter.      It  .-..  ms 

probable  that  the  best  results  in  cleaning  corundum  can  be 
obtained  through  s,,im.  form  of  dry  process  by  attrition. 
As  corundum  is  •_"  times  hauler  than  any  of  the  impure 
matter-  associated  with  it.  and  can  be  dej  ended  upon  to  cut 
those  impurities  iuto  powder,  it  is  necessary  to  have  a 
process  wherein  b  high  degree  of  friction  1-  obtained.  Seal 
generated  by  such  a  process  would  not  be  injurious,  but.  on 
the  contrary,  beneficial  in  promoting  the  disintegration  of 
the  refuse.     Tin-  process  would  be  more  rapid  and  cleaner, 

while  a  more  satisfactory  product  would  be  seonred.    The 

corundum  would  DO  injury  whatever    it.    thus    being 

temporarily  used  as  a  pulveriser,  bnl  a  -light  loss  in  the 
-hap.  ol  Bower  corundum  would  •  ■ 

I   ,.\..,i     I  i:  vol  '. 

Chem.  and  Druggist,  May  7.  Is'js,  777. 

lie  annual  report  ol  'lo  i  n  to  Free  Stat,  to  the  King 
of  the  Belgians,  which  haajusl  been  published,  contains  full 
particulars   of  the   exports   and    import-    ol     the   coli 

\mo  ii  the  expom  arc  the  following  :  — India-rubber  shows 
a  total  export    amounting    to    l,7H5,378    kil  i  at 

exports  amounted  to  53,825  kiloi 
the  white  variety  and  45  kilos,  of  the  red,  the  value  being 
91,610  li-.  Palm  oil  reached  1,834,870  kilo-,,  value 
694,182  ti-.  lie  Portuguese  possessions  bought  two- 
tlurd- ot  this,  and  Great  Britain  216,889  kilos.  Thi  expi  i- 
of  kola-nuts  were  4,791  kilos.,  valued  at  7,186  it-.  No 
than  :(,ni.  kilos,  of  the  kola  were  sent  to  Germany.  Among 
the  imports  ve  observe: — Colours,  varnishes,  ami  paints, 
valued  at  18,878  fra.j  drugs,  63,722  ir-.:  chemical-. 
:  pharmaceutical  produeta,   142,072  fr.-. ;  s<>;i|>s, 

11,848  fts.     Naturally,  Belgium  does  thi' bulk  of  the  trade 

with  the  (  ongo,  but  in  linn:-  .t  Uritain  comes  in  a 
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respectable  second;  for  example,  it  supplied  10  per  cent,  of 
the  colours,  &c,  and  972  frs.  worth  of  pharmaceutical 
products,  this  being  the  next  highest  figure  to  Belgium's 
113,68-1  frs.  In  soaps  this  country  leads  the  way  with 
13,571  frs.,  compared  with  Belgium,  12,860  frs,  Our  trade 
iu  chemicals  with  the  colony  is  small,  viz.,  697  frs.  worth, 
compared  with  9,239  frs.  from  Belgium. 


The  Mineral  Production  of  Germany. 
E?ig.  and  Mining  J.,  April  23,  1898,  488. 
From  advance  sheets  of  the  official  returns,  we  are  able 
to  present  the  following  table  of  the  mineral  production  of 
Germany  in  1897,  comparisons  beiug  made  with  1896, 
The  figures  are  in  metric  tons,  and  the  average  prices  are 
reduced  to  United  States  currency  ;— , 


Mineral  Production  of  Germany, 


Substance. 


Products  of  mines: 

Coal 

Brown  coal 

Petroleum 

Rock  salt 

Kainit 

<  tther  potash  salts 

Iron  ore 

Zinc  ore 

Lead  ore 

Copper  ore 

Silver  and  sold  ore 

Cobalt,  nickel,  and  bismuth  ore. 

Pyrites 

Products  of  metallurgical  works  : 

Pig  iron 

Zinc 

Lead 

Copper 

Silver ■ 

Gold 

Nickel  and  bismuth  products  . . . 

Quicksilver 

Tin  (plates  and  wares) 

Antimony  and  manganese 

Arsenic  products 

Sulphuric  acid 

Sulphate  ol  copper 

Products  of  salt  works  : 

Suit 

Chlorate  of  potash 

Glauber  salt 

Pi  tassium  sulphide 

Uagnesium  chloride 

Aluminium  sulphate 


Quantity. 

Average  Value. 

Measure. 

1896. 

1897. 

1896. 

1897. 

Dols. 

Dols. 

Metric  tons 

85,690,233 

91,007.624 

1.66 

1.76 

„ 

26,780,873 

211.423,432 

0.64 

0.64 

.      n 

20,395 

23.303 

13.87 

It.  2>; 

„ 

758,867 

763.412 

1.01 

1.00 

„ 

377,885 

995321 

8.61 

3.34 

„ 

902,707 

950,367 

3. '3 

3.02 

„ 

14,162,385 

15.44\212 

0.86 

0.92 

„ 

729,948 

663,850 

5.55 

6.05 

„ 

157,501 

150,179 

19.64 

20.63 

M 

717,346 

700,619 

5.63 

6.46 

„ 

11.320 

9,708 

36.00 

35.62 

U 

4,087 

3,356 

36.68 

39.65 

» 

129,168 

133,308 

[.80 

2.08 

„ 

6,372,576 

6,879,541 

11.19 

12.10 

»> 

153,100 

150.739 

73.23 

79.70 

„ 

117,723 

122,222 

52.51 

57.44 

„ 

29,917 

29,723 

231.37                     242.13 

Kilos. 

128,429 

44S.068 

21.69                       19.32 

„ 

2,487 

2,781 

661.92                     662.19 

Metric  Ions 

1,391 

1,464 
4,980 

931    15 

97H.31 
0.99 

„ 

826 

929 

271.2:' 

294.90 

„ 

1326 

1,665 

112.12 

120.50 

„ 

2.637 

2389 

79.98 

86.30 

587,524 

608,767 

6.7» 

5.81 

•■ 

0,016 

5,549 

73.45 

80.64 

6 17.486 

543,332 

6.37 

5.31 

„ 

1  74,515 

I6X.001 

31.19 

33.67 

„ 

66,661 

68,822 

6.111 

6.01 

„ 

19,688 

13,774 

"!'.:;:: 

39.10 

„ 

27.161 

85,078 

3.7S 

4.22 

.. 

34,370 

37 .053 

16.49 

15.77 

The  total  value  of  the  products  given  id  the  tpble  for 
1897  was  1,430,571,597  marks;  and  to  Ihis  is  to  be  added 
an  estimated  sum  of  500,000  marks  for  minor  products  not 
enumerated,  which  include  graphite,  asphalt,  kieserit,  tin 
ore,  uranium  ore,  manganese  ore,  and  arsenical  pyrites 
among  the  minerals  ;  cadmium  among  the  metals  ;  sulphur, 
certain  mineral  paints,  and  a  few  chlorides.  This  would 
bring  the  total  to  1,43 1,071, .59 7  marks,  or  240,595,040  dols. 
It  is  to  he  noted  that  there  is  some  duplication  in  the  table, 
both  ores  and  the  metals  obtained  from  them  being  given. 
Making  allowances  for  this,  the  total  net  value  was  a  little 
over  200,000,000  dols.,  or  somewhat  over  one-quarter  of 
hat  of  the  United  States. 

The  chief  iron  ore  producing  districts  in  1897  were 
Klsass-Lothringen,  which  furnished  5,360,840  tons  ;  Luxem- 
burg, 5,349,010  tons;  and  15oun,  -2,736,071  tons. 

Of  the  copper  production,  29,408  tons  was  in  fine  copper 
and  315  tons  in  black  copper.  The  lead  included  1 18, 881 
tons  pig  lead  and  3,341  tons  oxide.  Of  the  sulphuric  acid, 
604,082  tons  were  ordinary  commercial  acid  and  4,685  tons 
concentrated  acid.  The  oilier  products  are  sufficiently 
shown  in  the  table. 

The  Corundum  Deposits  of  Ontario. 
Imp.  Inst.  J.,  May  1898,  138. 

In  the  autumn  of  1896,  Mr.  Ferrier,  of  the  Geological 
Survey,  came  across  a  deposit  of  corundum  in  Hastings 
county,  which,  now  that  the  general  results  of  the  pre- 
liminary tests  are  announced,  bids  fair  to  rank  amongst 
the  most  valuable  discoveries  of  recent  years  in  Ontario. 

Corundum  had  not  previously  been  found  in  the 
Dominion.  Dr.  Dawson,  upon  examination  of  the  samples 
brought  back  to  Ottawa,  was  impressed  with  the  probable 


importance  of  the  occurrence,  and  upon  his  report  to  the 
Ontario  Bureau  of  Mines  a  large  block  of  Crown  lands  in 
the  vicinity  was  withdrawn  from  sale. 

In  the  spring,  Mr.  W.  G.  Miller,  of  the  Kingston  School 
of  Mining,  was  instructed  to  make  a  thorough" exploration 
of  the  district.  Ten  weeks  were  spent  in  Northern  Hastings 
and  Southern  Renfrew,  and  the  corundum  belt  was  traced 
for  a  distance  of  30  miles  across  country  from  Carlow,  the 
site  of  the  first  find,  eastwards  to  Sebastopol.  The  mineral 
was  found  in  seven  different  townships  over  an  area  of 
about  100  square  miles.  There  are  numerous  indications 
that  the  belt  stretches  still  further  towards  the  north-east 
whilst  it  is  also  believed  that  a  second  and  probably  parallel 
belt  exists  towards  the  south,  a<  a  discovery'  of  corundum 
has  been  made  in  Peterborough  county,  about  40  miles 
south-west  from  the  original  location  of  the  mineral.  The 
distribution  was  unequal,  and  the  presumption  is  that  the 
workable  quantities  will  be  found  in  isolated  bodies. 

Whilst  corundum  is  chiefly  kuown  as  an  abrasive  material, 
the  importance  of  which  recently  has  sustained  somewhat 
of  a  check  from  the  adoption  of  an  artificial  substance, 
carborundum,  the  main  value  of  the  present  discovery  is 
based  upon  its  being  an  ore  of  aluminium,  and  therefore 
probably  a  producer  of  that  metal.  In  Europe  and  the 
United  States,  aluminium  is  chiefly  produced  from  kaolin, 
bauxite,  and  cryolite,  all  of  which  are  low  in  aluminium 
compared  with  corundum.  The  only  known  valuable  mine 
of  cryolite  is  in  Greenland,  where  mining  operations  are 
attended  with  many  difficulties.  In  Ontario,  on  the  con- 
trary, the  corundum  deposits  are  easily  accessible  and  can 
be  worked  throughout  the  year,  whilst  the  cost  of  pro- 
duction, owing  to  the  water-power  available,  will  be 
relatively  cheap.  The  Madawaska  river  and  other  streams 
almost  in  the  centre  of  the  belt,  provide  power  for  driving 


A4 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       L  May  M,  18*8. 


machinery  or  producing  electricity,  and  at  Palmer's  Itipids 
i- a  water  privilege  of  several  thousand  horse-power 
ii\  -till  in  the  right  of  the  Crown.  Above  this  point 
the  river  i-  navigable  to  the  bead  of  Harry's  Hay,  close  to 
the  Parry  Soitml  line  of  railway.  Towards  the  sooth  there 
will  a'-o  shortly  be  meant  of  transit. 

.\t  pn  (thing  binges  on  the  results  of  the  teats 

now  in  progress      Dm  ng  the  month  of  December,  several 

.,f    ore  were    taken  out    and    conveyed  to   Kings! 

where  a  Beriea  of  tests  is  being  made  bj  Mr.  De  Kalb.  of 
the  Bchool  of   Mining.     The   preliminary  report  has  just 

Bpi I,     'I'll,-   tests  which    have  so   far  been  unde  are 

merely  sufficient  t"  indicate  that  successful  concentration  "f 
[hi  corundum  is  feasible  upon  a  large  seal.-.  By  means 
df  additional  machinery   now  being  erected,  an  exhaustive 

investigation  "f  tin-  problem  of  tin nomical  milling  of 

cor  indum  will  In-  undertaken,  after  which  Mr.  l)e  Kalb  will 
submit  a  lull  report. 

So  in,  th.  uri-  has  I  •■i'u  crushed  ami  then  passed  through 
variously  meshed  screens.  The  resultant  sized  -ifiinu-  were 
weighed,  and  each  lot  tested  to  ascertain  the  percentage  of 
corundum  ami  of  magnetite  which  it  contained.  The 
quantity  of  corundum  is  relatively  greater  in  tin-  coarser 
and  titer  grades,  whilst  the  magnetite  reaches  it--  maximum 
in  the  grades  of  medium  fineness,  This,  Prof.  De  Kalb 
considers'  a  fortunate  eirenmstunee,  since  it  admits  of  a 
better  separation  of  the  corundum,  and  will  also  yield 
grades  ol  concentrates  rich  in  magnetite  which  may  be 
nomically  separated  as  a  by  product.  Although  (he 
experiments   in    practical    concentration  weir    incomplete, 

enough    was    d ■  to  demonstrate    'hat  this  work  run  he 

mplished  lomically.     Prof.  De  Kail,  adduced  fiom 

his  testa  that  tie-  on  < tained  27*94  per  cent  of  corundum 

ami  1*64  per  cent,  of  magnetite.  As  an  example,  ■)■">  lb. 
of  tin-  on-  screened,  yielded  concentrates  weighing  5*06  lb., 
wbicfa  contained  71*56  per  cent,  of  corundum  and  22  per 
ol  magnetite.  After  (he  elimination  of  tie  magnetite 
by  the  magnet,  the  resultant  concentrates  contained  91  *  74 
1  1   ol  corundum. 

••The  commercial  standard  of  purity  lor  corundum  con- 
centrates," says  Prof  De  Kalb,'  requires  only  BO  pel  cent 
of  corundum,  so  thai  it  appears  that  this  limit  can  he 
easily  pa*sed.  I  may  venture  the  opinion,  from  the  pre- 
liminary work  done,  thai  so  per  cent,  of  all  the  corundum 
in  tin-  on'  can  !"•  obtained  in  the  form  of  concentrab  * 
averaging  90  1  •  1  cent.  •>!  corundum."  The  report  i-  re 
garded  a-  very  satisfactory.  Ii  assures  Ihe  value  of  the 
corundum  deposits  of  North  Hastings,  and  it  is  confidently 
expected  that  an  important  mining  industry  will  spring  up 

in  (hi-  sect! f  Ontario.     It  is  also")  11th  noticing  that, 

during    his    examination,  Mr,   Millet  eame  upon  sie,ns  in- 

•  t      tin.     and.     as     tli,       geological 

formation  is  fav< ible  to  the    presence  of  this  metal,  a 

farther  investigation   will  l»-  1 ducted  with  the  advent  ol 

Tin    Inmoo  Th  ID!  "i    Ism  v. 
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recently  been  issued,  by   Messrs.  Crcsswell  and 


1   1 1 1   I  t      ii,  t  ~    n  1  1111  1  ■      ■ -,,.     ,, .  ,  .,,    , , 

;o ,  an  indigo  report  dealing  with  tl lesl f  shipping 

produce  lireel  I  1  1  ■ Ion,  instead  of  allowing  it   to  be  sold 

„,  1  alcutts     a  course  which,  in  their  opinion, has  I. ad  a  most 
■anising  effect  upon  the  market,  ami  co  itributed  in  no 

small  measure  0.  the  I  listing  diiliiiss  in 

During  tho   prosenl   depression   in  tie-  indigo  trade,  the 
questions  of  improving  quality  and  cheapening   production 

are  est iallj  emphasiied  by  the  appearance  of  an  artificial 

substitute  brought    not  bj  the  Badische    Anilin  and  Soda 

1., 1  <  1   tin    n. 1 f  "  indigo   1  Journal, 

|,     iii      it  appears  both   in  powdei  and   paste,  oil. 

pared  with   th.-  natural    product,  is  said   to  oiTi-r  the 

following  adi  ints 

(1.)  Owing  to   th.    extremely  •  •!    division,  it 

e  tedious  ami  ■  xpensive  operation  ol  grinding, 

111  lessary  in  the  preparati f  indi  to  be  dispel 1 

with. 

(9.)  The  product  being  pure,  a  more     '  trol  of 

th.  \ats  rui  be  maintained  than  was  formerly  possible,  and 


the  amount  of  iudigotio  lsumed  from  time  to  time  may 

he  determined  with  exactitude. 

(3.)    I(  is  easily  tested  and  valued. 

The  produe(  is  already  ottered  at  about  the  same  pro  ruf.i 
price  as  ordinary  indigo  of  pood  quality,  viz.,  175  marks 
per  kilo,  (about  8*.  per  lb.)  for  98  ]ier  cent,  of  colon  1  - 
( ludhs.  giving  about  50  per  cent,  of  indigotiu,  is  about  •'<-'. 
per  lb.— and  i(  is  considered  cheaper  than  the  refined  indigo 
of  commerce.  It  has  been  found  that  whilst  the  new  pro- 
duct behaves  towards  wool,  in  dyeing,  an  natural  indigo,  it 
docs  not  dye  cotton  so  well  as  the  la(ter,  owing  to  the 
presence,  in  commercial  indigo,  of  other  constituents,  which 
art  as  mordants  on  the  vegetable  fibre.  Natural  indigo 
contains,  hi-iil.  -  indigotio,  the  substances  known  as  mdi- 
rubin,  indigo-brown,  and  indigo  gl  ion,  together  with  traces 
of  mineral  salts  which  make  the  "ash."  The  proportions 
of  these  constituents  vary  considerably:— 

l'.  1  Cent. 

[ndigotin ■ 

Indirubin 2  lo  10 

Indigo-brown 1  to  6 

sn  -  '  •   •'- 

\sh 

The  general  experience  among  dyers  is  that  indirubin 
plays  an  important  pari  as  a  dyeing  agency,  and  it  is  sa'd 
that  witboul  this  constituent  were  is  no  thoroughly  fast 
indigo-blue  in  the  fibre.  1  in  this  account  the  redder  qualities 
of  indigo  (containing  tin-  larger  proportion  of  indirubin) 
command  a  higher  price,  and  .lava  indigo  (containing  a 
very  small  proportion  of  indirubin)  cannot  he  used  for 
yamdyeing.  The  importance  of  the  presence  of  this  con. 
stidictit  i-  recognised  by  the  Badische  \nilin  und  Sola 
Pabrik,  who  propose  the  addition  of  certain  eoiiipoun  Is, 
notably  albuminoids,  clue,  and  fatty  matters,  amongst 
which  Turkcy-ivd  ml  may  be  particularly  mentioned,  as 
acting  even  more  powerfully  than  the  substances  contained 
in  natural  mdigo.  These  materials  may  be  added  to  the 
dye  vats,  or  the  fibres  may  be  impregnated  with  them  bt 
dyeing.  The  cotton  thus  prepared  nut  only  dyes  in  a  satis- 
factory  manner,  bnl  also  exhibits,  when  dyed,  a  fine  purple 
■hade contrasting  greatly  with  the  shade  ordinarily  obtained, 
and  especially  with  the  weak  greenish  shade  resulting  from 

(he    use   of    (lie    artificial     product    in     (he   alls,  nee    of    such 
mordant  inc.  Compounds. 

Ill    addition    to    the     UK  of    ties    -\  lit  hot  ii  ;i  I    prod  I' 

substitute  for   natural   indigo  in  dyeing,  it    has  been    ad  van  - 
onslj   employed   in  the  manufacture  of  iodigo-extracl 
and  indigo-carmine. 

The    indigo  plant    lias    hitherto  been  an  important 
in  tin    commercial    prosperity   of  tin-   Indian   Empire,   the 

total  export  (<<i    the  last   few    \.:it-  I ..  1 1 1 lT  as  follows: — 

Com 

Rupees. 
ISVf  131,407  owl rained  at  i 

Is'.'l       I  ..  I. 

1881    1096,187466    

Hence,  the  appearance  of  a  substitute  which  can  be  sold 
at  a  lower  price  than  would  cover  the  cost  of  production  ol 

the  natural  pi. .duct   should  receive  (In   senilis  consideration 

of  the  planters. 

I'm      \  i  i  ii  !■  i  vi.  SlLK    Ism  stuv 

Imp.  In. i.  ./..  Afny  1898,  1  12. 

Iii.    artificial  silk  industry   is  now   reaching  a  period  ol 
heavy  produi  I  on  in  I'rniicc.     According  in  a  rccenl  arl 
in  I. n  tfature,  a  wealthy   company    bus  established  extcn 
live  works  at   Booucon. the  products  of  which  ate  becoming 
more  and  more  wideh   known.     Silk  deal,  r-  ami    th.    m 
fact u r ei -  ••!  fabrics  are,  however,  tin-  onlv    persons  w lc. 
acquainted  with  artificial  silk;  the  public  bung  unable  to 
ive  anv  difference  between  it  and  the  natural  product, 
which  it  equals  in  texture  and   brilliance.     It   •-  simply    not 
quite  s.i  siri,  m  as  natural   silk,  ami  is  tlieieti,!,    specially 
employi  I  for  fabrics  •>!  which  the  warp  i~  made  ol  ordinary 
silk  ol   inf.  ii  ii    quality,  for  ribbons  with  a  cotton  warp,  and 
for  all  kinds  ,,t  fancy   g 1-.  i"i  dn  ss  materials,  theatrical 

Olie.,    \c. 
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With  proper  precautions,  ami  by  rising  special  processes,  | 
dyers  give  this  artificial  product  all  the  richest  shades  of 
colour.  The  fundamental  principle  and  general  processes  ' 
of  its  manufacture  from  nitrocellulose  (gun-cotton)  were 
discovered  by  Count  de  Chardonnet.  Nitro-cellulose  is  first 
manufactured  by  the  ordinary  processes,  instead  of  cotton, 
wood-pulp,  such  as  that  used  for  the  making  of  paper,  may 
be  employed;  but  there  is  no  advantage  in  this  at  the  pie- 
sent  price  of  cotton.  The  gun-cotton  is  dissolved  in  a 
mixture  of  alcohol  and  ether  under  pressure  (40  or  50 
atmospheres)  iu  special  apparatus.  In  this  way  there  is 
obtained  a  viscid  collodion  thicker  than  that  used  in  photo- 
graphy. This  has  to  he  filtered  under  pressure  with  the 
greatest  cave,  tor  it  must  not  retain  the  smallest  fibre  of 
undissolved  guncotton.  The  thoroughly  clarified  collodion 
is  led  by  a  large  pipe  to  the  spinning  room,  and,  always 
under  a  pressure  of  from  40  to  50  atmospheres,  is  there  dis- 
tributed by  -mailer  pipes  to  all  the  spinning  frames.  I  lp  in 
the  pipes  that  occupy  the  length  of  each  frame  are  fixed  the 
spinning  nozzles,  each  of  which  consists  of  a  small  reservoir 
communicating  with  the  feed  pipe,  and  terminating  in  a  glass 
tube  drawn  out  to  a  point  provided  with  an  orifice  one 
hundredth  of  a  millimetre  in  diameter. 

The  thread  of  cotton  that  issues  from  this  tube  (an  imita- 
tion of  the  spinneret  of  a  silk  worm)  was,  in  the  first  place, 
plunged  into  water,  which  solidified  it  immediately  by  re- 
moving the  alcohol  of  the  collodion;  hut  much  better  results 
are  now  obtained  by  dry  spinning,  in  which  the  solvent 
(alcohol  and  ether)  rapidly  evaporates,  so  that  the  threads 
have  no  tendency  to  adhere  to  each  other  when  the  machine 
winds  them  around  the  bobbins. 

It  requires  three  or  four  cocoon  threads  to  constitute  a 
warp  thread,  and  more  to  form  thrown  silk.  The  threads 
of  the  artificial  silk  arc,  like  those  of  the  ordinary  article, 
submitted  to  "  throwing  "  and  "  twisting,"  but,  before  work- 
ing it  up  into  fabrics,  the  new  silk  has  to  he  denitrated. 
In  fact,  the  product  being  in  the  first  instance  still  nitro- 
cellulose, and  therefore  very  inflammable  and  even  explo- 
sive, the  finished  skeins  are  immersed  in  a  solution  of 
ammonium  sulphide,  which  removes  the  nitrogen  oxide  and 
restores  the  material  to  cellulose  or  cotton.  The  Chardo.i- 
nei  silk,  thus  denitrated,  loses  none  of  its  qualities  and 
remains  but  slightly  combustible;  no  more  so,  in  fact,  than 
is  spun  cotton  iu  the  same  condition  of  manufacture. 

Since  this  industry  can  now  furnish  unlimited  quantities 
of  the  product  at  50  per  cent,  less  than  cost  of  silk,  the 
applications  of  it  have  become  very  numerous.  It  is  used 
iu  the  manufacture  of  the  "  silk  straw  "  that  is  so  much  in 
favour  for  women's  bonnets,  the  threads  being  juxtaposed 
and  held  by  an  elastic  sizing  in  such  a  way  as  to  constitute 
flat  ribbons  a  few  millimetres  in  width.  This  silk  enables 
milliners  to  obtain  entirely  new  and  striking  effects. 


Tue  Mineral  Pboduction  (if  British  Columbia. 

Imp.  Inst.  J.,  Man  1S9S,  142. 

From  the  annual  report  of  the  Minister  of  Mines  for 
British  Columbia,  a  copy  of  which  has  recently  been  re- 
ceived, it  appears  that  the  value  of  the  minerals  produced  \ 
in  the  province  during  1897  was  2,091,054/.,  against 
1,501,589/.  in  1896.  In  gold  alone  the  increase  is  equal  to 
nearly  200  000/.,  the  total  value  of  last  year's  output  of 
placer  and  lode  mines  being  527,268/.,  against  337,641/.  iu 
the  preceding  year.  Silver  shows  a  still  greater  increase, 
the  value  of  the  1897  output  being  654,567/.,  compared 
with  420,138/.  in  1890.  Copper  rose  from  38,185/.  iu  1896 
to  .",3,252/.  last  year,  and  lead  from  144,27."/.  to  278.102/. 
Coal  fell  off  a  little,  there  being  produced  882,854  tons, 
compared  with  894,832  tons  in  1896;  but  coke  rose  from 
615  tons  in  1896  to  17,832  tons.  Of  other  minerals  the 
total  value  was  30,320/.  in  1897  and  3,000/.  in  1896.  The 
increase  iu  coke  was  due  to  the  demand  for  the  Kootenay 
smelters,  the  Kootenay  goldtields,  and  the  ComOx  (Van- 
couver Island)  coke  ovens,  the  only  available  source  of 
supply  at  present,  reacting  on  each  other. 

It  should  be  observed  that  cheap  coke  is  the  chief  condi- 
tion requisite  to  make  the  treatment  of  the  low  grade  ores 
of  the  llosslaud  division  profitable.     Xow  that  the   Crow's 


Nest  Pass  railway  is  being  pushed  through,  the  Kootenay 
district  will  soon  have  an  alternative  source  of  supplv  from 
an  opposite  quarter,  the  Crow's  Nest  coalfields.  The  road 
is  to  be  built  through  to  Nelson  by  the  end  of  August.  It 
wiil  undoubtedly  give  new  life  to  the  gold  and  silver  mining 
camps  of  Southern  British  Columbia.  At  the  same  time  the 
British  Columbia  Government  is  endeavouring  to  have  the 
Victoria,  Vancouver,  and  Eastern  railway  built  from  the 
coast  into  this  district.  Moreover,  the  Canadian  Pacific 
Railway  Company  promises  to  carry  on  its  Crow's  Nest  Pass 
line  100  miles  beyond  the  Bossland  region  and  iuto  the 
Boundary  Creek  country,  where  it  would  meet  the  Hue  of 
the  Victoria,  Vancouver,  and  Eastern.  According  to  pre- 
sent expectations  it  will  reach  Boundary  Creek  this  year. 

llie  report  shows  a  steady  growth  of  the  mining  industry 
in  British  Columbia  during  the  year  1897,  and  it  is  said  that 
the  present  year  will  see  a  substantial  increase;  this  appears 
to  be  indicated  by  the  Customs  returns  for  shipments  of  ore 
for  January,  1898,  which  amounted  to  1,193,158  dols.,  as 
compared  with  675,506  doK  in  January  1897. 


American  Quinine. 

Oil  Paint  and  Dmg  Reporter;  through 
Colonial  Druggist,  May  13,  1898, 


British  and 

607. 


The  tariff  duties  on  quinine  sulphate  entering  the  United 
States  have  varied  \er\  much  The  duty  was  removed  in 
1879,  and  that  is  what  the  home  manufacturers  mean  by 
speaking  of  that  year  as  one  of  adverse  legislation  to  them- 
selves and  advantage  giving  for  the  Germans.  In  specu- 
lating on  future  developments,  the  author  of  this  paper 
suggests  that  with  free  bark,  and  a  protective  duty  of  5 
cents  per  oz.  on  quinine,  the  United  States  manufacturer 
may  probably  be  able  to  battle  effectually  with  his  foreign 
competitor.  A  duty  of  2\d.  per  oz.,  with  the  present  low- 
price  of  quinine,  should  certainly  give  any  home  manu- 
facturer a  decided  advantage.  In  connection  with  this 
question  of  imports  of,  and  duties  on,  bark  and  quinine,  it  is 
interesting  to  summarise  the  statistics  of  the  former.  From 
these  we  see  that  the  United  States  reached  her  highest 
year  in  the  importation  of  quinine-yielding  bark  iu  1879, 
when  she  imported  6,389,378  lb.  of  bark.  The  duty- 
repeal  must  have  been  the  cause  for  the  subsequent  decline, 
for  two  years  after  the  imports  had  dropped  to  rather 
over  four  million  pounds.  Por  the  last  ten  years  they  have 
varied  between  two  millions,  and  three  and  a  half  millions. 
The  imports  of  quinine  from  1875  up  to  1891,  had  a  ge  leral 
upward  tendency,  reaching  in  the  latter  year  over  3,000,000 
oz.  Since  then  they  have  fluctuated,  being  as  low  as 
1,380,959  oz.  iu  1895,  and  amouating  to  2,714,147  oz.  in 
1897.  It  is  curious  to  note  that  the  imports  of  ciuchonidine 
into  the. United  States  during  the  last  13  years  were  highest 
iu  1888,  when  they  amounted  to  over  609,000  oz.,  and  the 
lowest  in  1892,  when  they  were  only  11,183  oz.  Last 
year  they  were  450,000  oz. 

Some  Metal  Statistics. 
Ironmonger,  Mai/  21,  1898,  399. 

A  useful  compilation  of  comparative  statistics  of  IciWt. 
copper,  spelter,  tin,  silver,  nickel,  aluminium,  and  quick- 
silver has  just  been  issued  by  the  Metallgesellsehaft  of 
Frankfort-oii-Maiiie.  Not  all  tins  information  is  new,  but 
some  of  it  has  not  been  published  before  ;  and  the  tables  of 
statistics  are  presented  with  a  lucidity  deserving  of  all  praise. 
Lead  is  the  first  of  the  metals  dealt  with.  The  world's  pro- 
duction in  1897  is  given  as  709,400  metric  tons,  which  is 
the  largest  annual  output  ou  record.  The  United  Stati  - 
were  the  largest  producers  of  this  metal  (176,500  metric 
tons).  This  output  is  also  a  "record,"  although  it  was 
run  close  by  the  U.S.A.  output  of  1892,  which  reached 
166,200  metric  tons.  After  that  year  the  figures  fell  back 
considerably  until  1897.  Spain  conies  next  with  169,000 
metric  tons,  against  165,000  and  154,ouO  in  the  two  pre- 
ceding years.  Our  own  production  is  estimated  at  60,000 
metric  tons,  which  is  an  improvement  upon  the  average  ot 
the  last  decade,  but  only  equal  to  that  of  1884  and  1885. 
Turning  to  consumption,  the  United  States  again  hold  first 
place,  followed    closely    by    Great    Britain,   the   respective 
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i  ital-  being  -inj.s.fj  and  202,384  metric!  ins,  while  Germany 
is  third   with  129398  in. -trie  tons..    Last  eon- 

li  ad  in  the  world 
ton-,  against  C77,1i«i  metric  t.,u^   in   It 
must  have  been  drawn  upon  to  the  extent  of  about  17 
t  mi-.     Tin-  average  j ■  r i . ■  e  fur  the  year  reflects  the  increased 
demand  for  tin-  metal,  und  stands  at  12/.  8s.  9(2.,  com| 
with    11/.  -nil;   tabic  giving  the 

lead  eince   1771  shows  that  the 
highest   price   i  15/.   15*.  p  r  ton)  was  reached  in 

1806  j  lnit  the  price  all  round  the  beginning  of  the  centurj 
—in  fact,  from  1801  to  1814  (the  period  oi   the   Napol 
wan    —  below  24/.  per  ton.      The  reverse  side  of 

tli-  picture  is   shown   by    tin-    9/.    II*.   6d.  quotation,  the 
]in-t  average  yearly  price.     This  was  reached  in  1894. 
ipper  production  in   1  ^ '.» 7   (metric  tons  b.'i'i. 

liven  as  101,000  tons,  and  tli  •  consumption 
Great   Britain   heads  the  '  umers 

with  I  us  .  United  Stat  is  coming  next  with 96,7 13 

ton-,  .ml  German}  third  with  89,708  ton-,  while  France 
takes  fourth  place  with  49,868  tons.  \  point  w  >rtb 
noticing  in    connection   with  the  consumption  of  thr  four 

leading    mtries    i-   that    whilst    Great    Britain's  total  in 

1897,  compared  with  that  of  1889,  »hows»ai  increase  of 
o;il\  per  cent.,  and  that  of  il i «     Uuited  Stales 

of  251  per  cent.,  that  of  Germany  has  nearly  doubled 
and  France  has  more  than  quintupled  her  figure-.  In  the 
matter  of  price  the  past  year  witnessed  a  considerable  ini- 

ji  ovi- nt.  the  average  working  out  ;it  49/.  •_';.  ''•'/..  com- 

l  with    16/.  15*.  in  1896 j  and  when  it  is  remembered 
tint    10/.    7-.    6d    was    the    average  in   1894,    it    will    be 

undersl I  how  great  a  harvest    is    being    reaped    by  the 

produ  ling  companies  throughout  the  world. 
Sji  liter  i-  next  dealt  with,  tli"  world's  production  for  I  v,r 
being   returned  000   English  tons  (lis, mo   metric 

tons),  to  which  Western  Ger.nany,  Belgium,  and  Holland 
contribnted  184,000  tons,  Silesia,  94,000  tons,  and  the 
United  Stat tons.     As  a  consumer  Germany  i- 


with  119,000  metric  tons,  Great  Britain  and   the 
Unit-      -  -ii:;  next  with  86.no  i  and  77,000  in  -trie  ton-  ; 

but  production  outstripped  consumption  to  the  i 

ins.  Nevertheless,  producers  make  a 
goo  1  thing  of  it,  the  average  price  (17/.  10*. )  being  higher 
tli. in  since  1892,  when  J'i'.  15*.  was  recorded. 

The  tin- production  table  is  a  copy  of  that  of  a  well-known 

London  house,   which   give-   the  yield   a-   69,972  English, 

il   to   71,092  metric  ton-.     II  so  consumption  has 

niilr   inroads  on  the  stock,  the  total  quantity  used   in  1897 

li  •  ii.'  given  as  7,i  i    i  •  ton-.     Th    I  States 

■  first  with 24,000,  whilst  Great   B  itain   is  second  with 
15,000   ions,  and  Germany   follow-  with   2,500  tons  les-. 
The  average  price,  l       "     >;■/.,  although  more  s.iti-.fo  ■ 
to   produce  -    than    th"   59/.    10*.    quotatioi  •        cuts 

bat  a  pitiful  figure  beside  the  931   7s.6d.ot   1892  and  the 
117/.  ln«.  of  1888. 

The   nickel   returns  I  nplete,  but  the 

figures  available  show  increases  upon  those  of  the  previous 
The  production  of  antimony  ui  arlj  'I  mbled  itself  last 
year,  rising  to 8,4]  I  metric  tons  from  1,789  in  1896,  and  the 
average  price  is  the  same  as  that  of  nickel.  The  return- 
show  that  i he  production  cf  quicksilver  vane-  very  little,  but, 
as  with    nickel,  the  si  1897  arc  not  completed. 

The  falling-ofl  in  the   Uniteil  Slates  in  compensated  bj  the 
incn  :,  ami  the  average  price  of   the  year    snows 

an    improvement    upon    thai   of    1896.       The   aluminium 
home  the  fact  that  aluminium  is 
now  4IIO  ti  in-  cheaper  than  when  it  first   became  a  market- 
article.     The   north  American   output   of   nickel   has 
own  fi  'ui  409  l  i  in  If  10  metric  ton-  in 

1897,  an  1  the  total  production  in  the  same  period  from 
1,830  to  about  5,400  metric  ion-.  The  ouh  great  producer 
ea  Canada  nowadays  is  N.  «  Caledonia.  Some  niokcl 
is  found  in  the  Saxon  mines,  but  the  quantity  is  not  pub 
li-heil,  and  the  output  of  Scandinavian  nickel,  after  stead 
dwindling  from  125  metric  ions  in  1891  to  20  motria  tons 
ui  1896,  c<  wed  altogether  in  18U7. 


I'll. .10  .    II. .N    O]       \i  I  MIMI  M. 

/;. ,.  der  Metall  Uesdlschaft  .lw.  t ,'.*..  FrnnA/urt  a   >/  .  1898. 


Buglaitb. 

Germany. 

ilanil. 

I    -  \ 

Tot  d. 

Imports. 

Production 

Imports. 

Production. 

Exports. 

Prod  in 

Production. 

Kilos, 

Kil.s. 

Kilos. 

Kil<is. 

Kilos. 

Kilos. 

Kilns. 

R 

Kilos. 

1 .11110 

1,414 

ln.000 

IBS 

1 18 

.'.71 

1888 

II    ui 

15,000 

s.lllii 

i.ll 

14340 

W 

21   .-i. 

70.000 

is; 

137,800 

■.'T.s.Mi 

HOI 

tan 

i ..-  ■-.-;-• 

201.1100 

1.777 

.■W.'l„Sll7 

I-:,; 

■j;;.'."'h 

133,0*3 

I'.l 

187.030 

i  .;  ir.; 

mi. in" 

141.330 

713,818 

■ 

f.Hi.'.Hie 

118,700 

1 1.448 

i.i-.'.;.7iii 

•■ 

7. -."Hi 

•• 

388  000 

With  the  Increase  in  production  there  has  been  a  full  in 
price  i  '    loo  in    in    1886,  to    19  m.    In  1891,  to  ;i  m    in  1-  i  ,. 
and  t..  2*6  in  1896,  «hil-i  the  price  m  1898   is  expected  to 
a  i  in.  per  kilo      w    G    M 

\  l;-l  ni<      Kxron  I-    I  IIOU    111  LOU  II, 

/     i   and   l/inifi      f.,M       U 

I  nil.  .1  Suites  Consul    Gilbert,  at    I   i    e,   Belgium,    says 
that   in  the  year  1895  arsenic   was  exported  to  the   United 

to  th"  value   "i  19,998  dols.     In  1896  the 
of  such  exports   was  18,051  dols.     In  the  first   two  qua 
"I  tbi  -  •'  no  arsenic  was   invoiced  at  this  consulate, 

Inn  during  the  la-i  two  quarters  29,225  dols.  worth  of 
arsenii  was  forwarded  to  the  United  States  During  the 
first  quarter  of  1898  the  declared  value  "i  white  arsenic  at 
tin-  consulate  was  15,96  I  ■ 


Zinc  1»>  -i   prom  Hi  i  oiim. 

Eng.  and  Mining  ■/  ,   hfau  1  I.  584. 

1  nil.  nsiil  Gilbert,  at    Liege,  Bi  '■■ 

"The  exports  of  sine  dusl    collected    at  the    several  sine 

work-  in  Liege   have  largel)    increased,     liming   the  year 

1896  tin    declared    value  of   nine   dust    for   ihe  American 

market   "  dols.     In    ls'.i7u   a nted  to  in.., nun 

dols,  I'm  th.-  first  quarter  of  ls.'.i7  such  exports  were 
14,621  dols.  i  tor  thr  same  quarter  of  [898  the  invoiced 
value  was  28, 156  dols.  Zinc  dusl  i-  employed  in  the  United 
Si.it.  -  for  the  manufacture  of  paints." 

(  .1  KM  IV     1'ATI   \  I-. 

Eng.  mil  Mining  ■/.,  M<ty  I  I,  584, 
In  1897  the  Geiniau  Patent  Office  sboweJ  greul    a 
thr    number  of   applications   for  patents  having   increased 
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from  16,486  in  1896  to  18,347.  In  connection  with  mining, 
43  patents  were  applied  for  and  '26  granted  ;  in  ore  dressing 
46  were  applied  for  and  23  granted.  In  connection  with 
the  metallurgy  of  iron,  36  patents  were  applied  for  and  13 
granted;  in  connection  with  the  metallurgy  of  other  metals 
104  were  applied  for  and  36  granted. 

Gold  Mining  in  Korea. 
Eng.  and  Mining  J.  1898,  65,  [9],  249. 

A  report  by  the  United  States  Consul- General  at  Seoul 
upon  the  work  ill  connection  with  the  gold-mining  concession 
granted  to  J.  R.  Morse  by  the  Korean  Government,  states 
that  the  district  is  about  25  miles  in  width,  and  includes  the 
country  reputed  to  be  the  richest  in  gold  of  any  in  Korea. 
The  concession  is  for  a  period  of  25  years,  and  includes 
the  right  to  mine  any  other  minerals  found  in  the  district. 
A  modern  mill  of  40  stamps  is  to  be  erected  shortly,  and 
although  nothing  has  yet  been  done  beyond  prospecting 
on  a  large  scale,  veins  of  medium-grade  ore  have  been 
opened,  which  give  good  prospects.  The  placers  have  been 
well  worked  over  upon  the  surface  by  natives  in  the  past, 
but  the  bedrock  has  not  been  reached.  In  working  the 
quartz  veins,  the  natives  chip  out  the  gold-bearing  rock 
as  much  as  possible  with  their  soft  iron  tools,  then  fill  the 
hole  with  fuel  and  set  fire  to  the  latter.  The  surface  is 
then  cracked  by  pouring  in  cold  water,  and  the  ore  chipped 
off  and  crushed  by  means  of  large  stone  rollers.  Water 
is  the  greatest  obstacle,  as  the  native  miners  do  not  possess 
pumps. 

A  mining  concession  has  been  granted  to  the  Germans 
for  a  portion  of  the  district  adjoining  the  American  con- 
cession, and  the  French  also  have  the  right  to  open  certain 
mines. — A.  S. 

BOARV  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Imports  of  Metals  for  Month  ending  30th  April. 


Articles. 

Month  ending  30th  April. 

1897. 

1898. 

£ 

1,701,612 
608,029 
622,668 

3,307,117 

£ 
1,750309 

535,301 

Oils 

614,103 

Raw  materials  for  non 
dustries. 

textile  in- 
quirts  .... 

3,441,017 

Total  value  of  all  ir 

35.136,555 

40,246,710 

Summaky  of  Exports. 


Month  ending  30th  April. 

Articles. 

1897. 

1893. 

Metals  (other  than  machinery)  .... 

£ 

2,958,213 
866,276 

3.057,121 

£ 
2,670,392 
765,130 

2,7,78,247 

19,700,123 

17,496,011 

Imports  of  Oils  for  Month  ending  30th  April. 


Quantities. 

Values. 

Articles 

1897. 

1898. 

1897. 

1898. 

17,802 

898 

63,713 

12.990,83s 

3,230 

1,095 

12,343 

25,773 
2,922 
72,513 
13,972,903 
8,86! 
706 
33,566 

£ 

18,949 
30,625 
65,288 
2S6.09!l 
63,636 
19,997 
11,849 
75,540 

532,568 

£ 
28,531 

97,781 

Turpentine  .... 
Other  articles  . . 

..  Cwt. 
Value  £ 

foils... 

78,160 
228.434 
52,779 
12,460 
41,575 
74,383 

Total  value  c 

•• 

614,103 

Quantities. 

Values. 

Articles. 

1897. 

1898." 

1897. 

1898. 

Copper  :— 

Unwrought , 

Iron  :— 

Ore 

m 

Bolt,  liar.  &c 

Steel, unwrought..  „ 
Lead,  pig  and  sheet  „ 
Pyrites , 

Tin Cwt. 

2,132 
6,480 

3,794 

180,676 
11,906 

1.7.17 
6,681 
15,248 
19,612 

1.179,708 

4US3 
6,262 

5,346 
5,954 
5,816 

497.717 
6,822 
3,31 12 
4,056 
16,376 
64,820 
400,070 

16,816 
6,376 

£ 

24,923 
177,901 
189,586 

341,593 

34,157 

34,487 

31,876 

178,457 

81377 

113,813 

92,273 

123,235 

109,187 

165,339 

£ 

66,901 
156,931 
303,654 

364,109 
19.525 
18,566 

23,5711 
306,056 
103,162 

37.373 
118,899 

53.140 

Other  articles  . .  .Value  £ 

107,778 

173,555 

Total  value  of  metals 

•• 

1,701,612 

1,750,809 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  30th  April. 


Quantities. 

Values. 

Articles. 

1897. 

1898. 

1897. 

1898. 

11,581 
37,000 
29,015 

"l63 

2,158 

11,575 
35,258 

3,876 

15,517 

17,436 

36,386 

416 

"563 
1,361 

6,053 

31.133 

3,355 

£                 £ 
6,373          10,979 

Bark  (tanners',  &c.)    „ 
Borax , 

Cutch  and  gambier  Tons 
Dye3  :— 

Anilin  and  other      „ 

Nitrate  of  potash  . 

t  Hher  articles. . .  Value  £ 

9,033            5.633 

5,519            8,205 

360 

103,439        118,355 

959            3,618 

39,440          24302 

16,437  '        13.800 
39397          12,153 

210,746         90,878 
21.779         23,687 
37.080          34,913 

113,939  *      157,919 

Total  value  of  chemicals 

■" 

•• 

608,039 

535,301 

Imports   of   Raw   Material  for   Non  -  Textile 
Industries  for  Month  ending  30th  April. 


Quantities. 

Values. 

Articles. 

1897. 

1898. 

1897. 

1898. 

£ 

£ 

Bark,  Peruvian  . .   Cwt. 

3,165 

0,739 

4,581 

12.730 

301,103 
30,363 

225,789 

37.503 

55,928 
338,561 

30,043 

471,145 

Gum: — 

5,506 

20.53S 

2,594 
12,752 

10,379 
97,327 

5,203 

42,810 

Gutta-percha 

3,443 

2,953 

30,306 

29,835 

Hides,  raw : — 

68,423 

67,263 

180,106 

183330 

Wet 

18337 

41,371 

94,602 

87,503 

1.093 

1,122 

44,463 

38.S62 

350 

795 

2.650 

4.734 

6,111 

.1.013 

22,586 

35,1105 

Nitrate  of  soda 

12358 

28,988 

.. 

Phosphate  of  lime       „ 

33,930 

2-1.509 

.. 

66,617 

98.28.) 

55,608 

80,975 

1,873 

1,639 

19,801 

16,832 

10,035 

23,751 

40,088 

84,089 

Pulp  of  wood : — 
Mechanical  ....        ,' 

}    25,610 

f    14.619 
I    18,440 

\  131,091 

f    97,310 
t    54.155 

67,541 

77,700 

16,518 

16,3 13 

Tallow  and  stearin      „ 

103,008 

307,796 

99,162 

203,622 

2,899 

3,433 

1,972 

1,494 

Wood:— 

231,547 

104,90 1 

461,351 

388,425 

233.509 

100.  is;, 

551,452 

8,573 
5,281 

6,874 
1,740 

53,633 
52,853 

791,510 

43,644 

Other  articles. . . .  Value  £ 

33,683 

852,486 

•• 

3,307,117 

3,441,017 

Besides  the  al.ove,  drugs  to  the  value  of  87,950*.  were  imported,  as 
against  07,317.'.  in  April  is97. 


518 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        [Maysi.UBs. 


Exports  of  Mktaas  (other  tu-ax  Machinrrt)  por 
Month  esdino  30tu  April. 


Articles. 


Quantities. 


1887. 


lata. 


Values. 


1897. 


1898. 


Bran Cwt. 

Copper  :— 

t  uwroiiKht... .       .. 

Wrought , 

"Mit.,1  tn-tal...        ,. 

Hardwareand     Value  £ 
cutl-rv . 

1  Diplements 

Iron  and  steel...    Tom 

„ 

Plated  vans  ...  Value  £ 
Tel.irrapli  wires  .        ,. 

I'll,  

/ill'- 

Other  articles  . .  Value  £ 


r.77i 


£ 

tbfaa 


28467          18,186         78,199  110.783 

24.IW6  2ll.Ho  76,414 

18,778          18,786          16.108  14499 

iM;,ie.i  157340 

1184S!  102468 

282."n<;    U70,i«  \<m.m 


SSI  ^38 


12492 


Total  value  . 


9,168 

13,23; 


:x;.m,i 

27460 
9.128 

77.--.'7 


;j»V«i7 

27477 
81883 
80JK8 
11480 

77,3s* 


J     2,670492 


Exports  of  Druqs  axd  Chemicals  for  Month 
ending  30th  April, 


Quantities. 

Values. 

Articles. 

1897. 

1898. 

1897. 

18S8. 

I774M 
88484 
10,410 

21>7  ,91s 
97409 
11481 

320,108 

£ 

125448 
28,076 
176409 

■ 

£ 
764W 

Bleaching  material!    .. 
Sulphate  "i  coppi  i    Tons 
Chemical  manures 

Value  £ 

Other  articles 

27480 
177490 
165476 

232418 

705,130 

■EXPOBTO  OF    MlsrKl  i.wkiiU.h   Artici.i  s    >"lt     MuMll 

i  nmo   '"in  Aran  . 


Articles. 


!■!'■ 

res..  Value  £ 

lb- 

I'muitch ■ Value  £ 

•  it 

Produi                 Vetoes? 
Bartbenwara 

•»ar-' 

-  :— 

Plate 

Flint 

lies 

Other  kinds 

Leather 

1  n»n, unlit 

Wrnimhl Value  £ 

Reed  oil Tons 

FlooroloUl   Bo.  Tdi. 

Painters'  material-  Val.  i 

l's|»r  

Bee* Tims 

Cwt. 


Qtian' 


1897. 


1V-. 


Values. 


1898. 


■&£ 


Total  value  . 


68*400 

831,100 

(1,196 

. . 

184440 

230.2m 

8460,700 

■ 

.. 

106,183 

18408 

29,783 

11417 

.. 

171401 

•• 

1 1 1.'..-.*; 

105.717 

7.77" 

9404 

5.T1'.' 

i  i.-iw; 

86488 

10411 

• 

88460 

13,125 

• 

117.719 

. . 

. . 

8444 

6,198 

70466 

1"'..U.', 

ir.,130 

■ 

784S0 

119463 

8*481 

70,7*1 

61,830 

•• 

.. 

8467,181 

iHontuln  patent  list. 

•  The  dates   given  are  the  dates  ot    the    Official  Journals  in 

which  acceptances  of  the  Complete  Specifications  arc  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 

n  at   the  Patent  Office  immediately,  and  to  opposition 

within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

B94S.  H.  Todd  and  R.  Cotton.  An  improved  method  of 
firing  ovens  und  kilns.     April  18. 

BOOS.  H.  Hockliug.  Imprnvenients  in  or  relating  to 
:i[.p;ir:itus  for  compressing  coal  or  similar  material.  Complete 
Specification.     April  18. 

9029.  A.  Goddard.  Improvements  in  mechanicmldigejten, 
April  19. 

;ili:;.  \V.  I'ilkington.  Improvements  relating  to  metallic 
cylinders  or  bottles  for  containing  gas  under  high  pressure. 
and  for  other  purposes.     Complete  Specification.     April  SO. 

9206.  G.  W.  Holmes  and  J.  Fieldhousc.  Improvements 
in  filter  pre—  plates.     April  81. 

9580.  G.  II.  Jones.  A  combined  water-purifier  und  filter. 
April  26. 

9582.  W.  H.  Wheatley.— From  C.  Mendelson,  United 
States.  Apparatus  for  carbonating  liquids.  Complete 
.Specification.     April  26. 

9585.  W.  Fleeketi.  An  improved  process  of  and  appa- 
ratus for  drying  superphosphate.     April  -6 

9605.  I.  Fokcbaner.  Improvements  in  filters  for  water 
and  other  liquids.    Complete  Specification.    April  26. 

9606.  I.  Fokchaner.     Improvement-  in  filters.    Complete 
it  ion.     April  26. 

9S74.  \V.  Hryant.  Improvements  in  kilns  or  furnaces. 
April  29. 

B9B6.  C.  Chester  and  F.  A.  Keil.  Improvement-  in 
apparatus  for  drying  and  pulverising  colouring  matters, 
Starch,  and  other  materials  and  substances.      April  BO. 

In, his  u  W  Ackeimann.  Improvements  in  apt  aratus 
tin  carbonating  tiqoids.     May  1, 

10,100,     \.  .1     I'... nit.     From   Ihe  Nitrogen   Proa 
Company,  United  State-      Improvements   in  or  relating  to 
drying  and  pulverising  apparatus.      May  8. 

10,188.  P.  A.  Newton. — From  The  linker  and  Adamson 
Chemical  Company,  United  States.  An  improved  apparatus 
for    distillation    ol    aoids    and    other    corrosive    substances. 

Complete  Specification.     May  8. 

10,257.  G.  Daimler.  Improvements  in  water-cooling 
apparatus,     May  5. 

10,410    i    Week.    Impio vem.  nis  in  sterilising  apparntna, 

Mm    6. 

10,609,  C.  W.  Ramsay.  Improvements  in  or  relating  to 
the  distillation  or  treatment  of  liquids.     May   7 

10,547.  B.  Watson.  Improvements  in  centrifugal  sepa- 
rators.    May  B. 

10,648.  .1.  M  Tavernor  and  W.  A  Thornton.  Improve* 
in  or  relating  to  governors  for  controlling  the  flow 
and  pressure  of  acetylene  and  other  gas.    May  in. 

10,678.  W.  •'■  Napier,  C.  Bealy ,  and  I>.  .Malcolm.  Im- 
provements  in    or   relating    to     refrigerating     machines    or 

apparatus.     May  10, 

10,698  I  Tbeisen.  Improvements  relating  to  the 
distillation,  evaporation,  and  extraction  of  liquid-.     May  10, 

10,769,    1.     lewis.      An    improved    composition    for   pre- 

\ int iniT  incrustation  in  steam  boilers,     May  n. 
10,764.  A.  I;.  Bennett     Improvements  in  brick  cement 

and  like  kiln-.     Ma\    1 1. 

111,774.  A.  Skas-.i.  Improvements  in  and  relating  to 
distilling  and  rectifying  apparatus.  Complete  Specification. 
Ibj.  11. 

in,r75.  II.   A.    Desramaux.      Improvements   in  filters. 

Mai     II. 

10,818.  1.  W.  Golby.— From  E.  Oolmiere,  Fraucc. 
1  nipruM 'in.  iits  in  apparatus  for  purifying  water  ami  other 
liquids.     May  11. 
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10,882.  L.  Seegcr.  Improved  freezing  or  refrigerating 
apparatus.     May  12. 

10,892.  C.  Mallinson.  Improvements  in  or  relating  to 
apparatus  for  conditioning  or  drying  grain  berries,  sugar, 
seeds,  crystals,  and  granular  or  pelveruleDt  material 
generally.     May  1 2. 

11,062.  B.  L.  Mond.  Improvements  in  the  heating  of 
fluids.     May  14. 

Complete  Specifications  Accepted.* 
1897. 

11,150.  H.  McPhail.  Method  of  and  means  for 
evaporating  or  drying  viscous  substances,  semi  liquids,  and 
pasty  materials.     April  27. 

11,451.  H.  McPhail.  Method  of  boiling  and  evaporating 
liquids,  and  of  digesting  materials  in  liquids.     April  27. 

13,353.  W.  N.  Twelvetrees.  Cleansing,  drying,  and 
disinfecting  apparatus.     May  4. 

13,983.  W.  Schmidt.  Construction  of  tubes  for  cooling 
and  heating  purposes,  specially  adapted  for  brewers,  dj-ers, 
dairies,  and  other  trade  uses,  also  for  condensing  steam  and 
vapours.     April  27. 

14,387.  F.  C.  Roberts.     Furnace  tuyeres.     April  27. 

14,778.  H.  Mawhood.  A  new  system  of  reverberatory 
furnaces,  with  retorts  for  calcining  divers  products.  May  1 1 . 

14,896.  F.  H.  Addis.  Apparatus  for  cooling  air.  April  27. 

14,933.  R.  Kurka.     Filters.     April  27. 

15.10G.  8.  C.  Davidson.  Apparatus  for  the  drying,  or 
partially  drying,  or  other  treatment  of  tea  leaf,  tobacco  leaf, 
coffee,  grain,  malt,  fruits,  and  other  substances.     May  IS. 

16,836.  J.  Johnson.  Worm  liqueur  cooler  and  re- 
frigerator.    May  4. 

21,311.  G.  T.  Holloway.  Xew  or  improved  laboratory 
gas  furnace.     May  11. 

1898. 

3926.  E.  C.  Segundo.  Apparatus  for  sterilising  milk 
and  other  nutritious  substances.     May  4. 

41.V.I.  L.  Riimelin  and  H.  Auer.  Improved  receptacle 
for  the  storage  of  calcium  carbide.     April  27. 

6837.  B.  H.  Thwaite  and  F.  L.  Gardner.  Method  and 
apparatus  for  separating  dust  from  blast-furnace  gases. 
April  27. 

7024.  F.  Hugershoff.  Centrifugal  liquid  precipitating  or 
separating  apparatus.     April  27. 

7590.  .1.  M.  Thevenet-Ie-Boul.  Metallic  capsules  for 
storing  compressed  or  liquefied  gases.     May  4. 

8238.  J.  Mittwicb,  New  or  improved  filtering  apparatus. 
May  is, 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

9023.  W.  II.  Dargue.  Improvements  in  the  generation 
of  acetylene  gas.     April  19. 

9075.  J.  Bfieb.  Improvements  in  the  extraction  of 
cyanogen  from  coal-gas.     April  19. 

9104.  F.  S.  Thorn  and  C.Hoddle.  A  new  and  improved 
apparatus  for  acetylene  purifying.     April  20. 

9240.  S.  Chandler,  jun.,  and  J.  Chandler.  Improvements 
in  apparatus  used  in  the  manufacture  of  gas  from  oil  or 
other  fluids.     April  2 1 . 

9269.  W.  P.  Thompson.— From  J.  Grand,  France.  An 
improved  means  for  producing  acetylene  ga6.     April  21. 

9319.  A.  Javal.  Improvements  in  apparatus  for  the 
production  of  acetylene  gas.     April  22. 

9384.  J.  G.  A.  Kitchen.  Improvements  in  generators 
for  producing  acetylene  from  calcium  carbide  and  water. 
April  23. 

9462.  P.  Naef.  Process  and  apparatus  for  producing 
ammonia,  cyanides,  coke,  and  gas.  Filed  25  April.  Date 
applied  for  25  Sept.,  being  date  of  application  in  United 
States. 

9545.  A.  Williamson.  Improvements  in  acetylene  gas 
generators.     Complete  Specification.     April  26. 

9594.  M.  J.  Silver.  Improvements  in  or  relating  to 
mantles  for  incandescent  gas  burners.     April  26. 

9596.  N.  Paquet.  Improved  manufacture  of  blocks  or 
briquettes  of  coal.     April  26. 

•  See  Note  (*)  on  previous  page. 


9619.  W.  Westlake.  Improvements  in  or  in  connection 
with  feeding  and  burning  pulverised  fuel.     April  26. 

9718.  M.  Strakosch  and  F.  Schmid.  Improvements  in  or 
relating  to  apparatus  for  producing  and  burning  acetylene 
gas.     April  27. 

9750.  W.  A.  P.  Werner.  Improvements  in  and  relating 
to  acetylene  generators.     April  28. 

9  772.  W.  Blackie.  Improvements  in  apparatus  for  the 
generation  of  oxygen  gas.     April  28. 

9920.  W.  Ireland.  Improvements  in  acetylene  gas 
generators.     April  30. 

9954.  M.  Taylor.  Improvements  in  gas  producing  appa- 
ratus.    April  30. 

10,008.  I.  Loeser  and  A.  Lecomte.  Improved  gas 
burner  for  incandescent  lighting.  Complete  Specification. 
May  2. 

10,056.  I.  Saxl.  Improvements  in  controlling  apparatus 
for  acetylene  generators.     May  2. 

10,114.  C.  Barnett.  Apparatus  for  the  automatic  pro- 
duction of  acetylene  gas.     May  3. 

10,119.  A.  E.Alexander. — From  J.  R.  Hatmaker,  United 
States.     Method  of  and  means  for  utilising  fuel.     May  3. 

10,141.  R.  Haddan. — From  F.  Voros,  Hungary.  Im- 
provements in  apparatus  for  producing  acetylene  gas. 
May  3. 

10,188.  P.  Barrf.  Acetylene  gas  producing  apparatus. 
May  4. 

10,305.  J.  H.  Schiilke.  Improved  acetylene  gas  generator. 
Complete  Specification.     May  5. 

10,502.  P.  R.  de  F.  d'Humy.  Improvements  in  the 
manufacture  of  oil  and  peat  fuel,  and  in  apparatus  therefor. 
May  7. 

10,522.  D.  A.  Casalonga.  Improvements  in  or  relating 
to  the  treatment  of  wood  for  the  manufacture  of  charcoal. 
Complete  Specification.  Filed  May  7.  Date  applied  for 
Oct.  8,  1897,  being  date  of  application  in  France. 

10,571.  L.Maurice.     Accumulators  of  heat.     May  9. 

10,692.  J.  W.  Dawson.— From  J.  Lounge,  United  States. 
Improvements  in  and  relating  to  apparatus  for  the  generation 
and  storage  of  acetylene  gas.     May  10. 

10,746.  H.  Simcn.  Improvements  in  and  connected  with 
valves  used  in  plant  for  the  manufacture  of  gas.  Complete 
Specification.     May  11. 

10,763.  J.  Sartig.  Treating  calcium  carbide  for  use  in 
acetylene  generators.     Complete  Specification.     May  11. 

10,815.  F.  Windham.  Improvements  in  or  relating  to 
the  burning  of  acetylene  gas.     May  11. 

10,906.  G.  Rothgiesser.  Improved  process  for  mixing 
combustible  gases  with  air.  Complete  Specification.  May  12. 

10,938.  J.  Varon.  Improved  acetylene  gas  producing 
apparatus.     May  13. 

10,984.  F.  Murray.  — From  Sir  C.  S.  Forbes,  Hart., 
France.  Improved  apparatus  for  the  generation  and 
supply  of  acetylene  gas.     May  13. 

Complete  Specifications  Accepted. 

1897. 

10,508.  E.  Evans.  Apparatus  for  generating  acetylene 
or  other  gas  generated  by  the  addition  of  a  liquid  to  a  solid. 
April  27. 

10,686.  J.  J.  Patterson.  Apparatus  for  generating 
acetylene.     May  4. 

11,644.  H.  Sutcliffe.     Gas  generators.     May  11. 

13,191.  F.  G.  Bartlett.  Burners  employed  in  incandes- 
cent gas  lighting.     April  27. 

14,259.  H.  Kayser.  Manufacture  of  incandescent  bodies 
for  gas  and  other  lighting.     May  11. 

14,313.  G.  W.  Gaskdl  and  R.  F.  Reeve.  Apparatus  for 
generating  gas  by  the  addition  of  a  solid  to  a  liquid. 
May  11. 

14,594,  J.  B.  I.  Julhe.  Means  or  apparatus  for  supply- 
ing and  burning  petroleum  or  other  inflammable  liquids  for 
illuminating  purposes.     May  11. 

14,835.  G.  W.  Gaskell  and  R.  F.  Reeve.  Acetylene  gas- 
light apparatus  applicable  for  use  in  photograph'c  studios 
for  photographing  at  night.     May  1 1 . 

15,060.  C.  Kaestner.     Acetylene  gas  burners.     April  27. 

16,793.  O.  V.  Sigurdsson.  Means  employed  in  the  man?;, 
fact  ure  of  acetylene  gas.     May  11. 
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21,464.  .1.  Wmdmuller,  .if   the   firm    of   Windmullcr   and 

i  ,,.     [mproveil  device  for  producing  and  burning  acetylene 
gas.     Mav  11. 

'    B8,B68.  L- J.  Keek.      Lamp  for  generating  and  burning 
acetylene  gas.     Mav  11. 

29,571.  II.  a.-  Thiereanl  and  W.  A.  Coulson.      Acetylene 
ga-  producer.     April  27. 

1898. 
1529.  .1.  B.  Bomseau.     A  cartouche  or  receiver  to  store 
gas  under  pressure.     April  27. 

4619.  C.  W.  Smith.      Apparatus  for  producing  artificial 
fuel.     -May  4. 

5498.  1..  I'-  II  vuil.     Apparatus  for  generating  and  utilis- 
ing acetylene.      \pril27. 

.1.  W.  Turner  and  C.  Jousset.     Block  fuel.    May  4. 

HI.—DKSTKUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specifications  Accepted. 
1897. 
13,665.  YV.  Young  an.l  J.  Fyfe.     Retorts  for  the  destruc- 
tive distillation  of  shale.     April  27. 

IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

15.  Willcox. — From  The  Badische  Anilin  and  Soda 
Fabrik.  Germany.  The  manufacture  and  production  of 
colouring  matters  for  cotton.    April  22. 

9435.  M.  Pnnl'linnnm'.  A  process  for  preparing  diazo 
tisabli  and  non-diazotisahle compounds  by  means  of  primary 
aromatic  monoamines  and  aromatic  diamine-,  and  the  manu- 
facture of  colouring  matters  derived  therefrom.    April  23. 

9506.  0.  Imray. — From  Farbwerke  vormals  Meister, 
Lucius,  and  Brfining,  Germany.  Manufacture  ol  colouring 
matters  from  tetranitro-anthrachrysone.     April  25. 

9690,  ti.  Imray.  -From  The  Farbwerke  vormals  Meister, 

Lucius,  and    Brfining.      O    process    for  prodncing    ethereal 
of indoxyl-carboxylie  acid,      \pril30. 
9792.  C.  Goldschmidt.     The  manufacture  of  methenyldi- 
para-  and  ortho-phenetidinc  and  nni-idine.     April  28. 

10,315.  •'■  Imray.  Prom  La  Society  Anonyme  des 
Matieres  Colorantes  el  Produits  Chimiques  de  St.  Denis 
Albin  Sailer,  and  Alfred  Guyot,  France.  Processes  for 
converting  substitution  derivatives  of  amidobenzoylbenzoic 
acids  and  substitution  derivatives  of  oxy-amidobenzoyl- 
benzoic  ponding   anthracene    derivatives. 

>l;i\  •'•. 

10,516.  ' '■  Imray. —  Prom  The  Farbwerke  vormals  Meis- 
ter, Lucius,  and  Brfining,  Germany.  Manufacture  of  o-  and 
p-amidobenzylii  their    homologuea     and     their 

sulphonio    acids    and    of    amidobenzaldehydes    therefrom. 
Max   7. 

10,590.  II.  I'.  Newton. —  From  The  Parbenfabrikcn  vor- 
mals Friedrich  Bayer  and  Co.,  Germany,  a  new  process 
tor  producing  hydroxy  compounds  of  the  aromatic  series. 
Ma\  9. 

10,597.  J.Y.Johnson. — From  The  Badischc  Anilin  and 
godn  Fabrik,  Germany.  The  manufacture  and  production 
,,f  ,,,  v.  i  ing  colouring  matters.     May  9. 

11,008.  0.  [mray.— From  The  Parbwerke  vormals  Meis- 
ter, Lucius,  and  Brfining  Ge  many.  Manufacture  of 
ortlin  and  para-nitrobenzeaniline  sulphonic  acids  and  their 
homologues.     Maj  13. 

U.H77.  F.  Hauff,  Process  for  the  production  of  ortho- 
toluol   sulpho  acid  from  orthotl resol   by  oxidation   with 

the  aid  of  concentrated  nitric  acid,     Ma\  14, 

11,078.  F.   ll.niff     Process  foi  the  production  of  ortho- 
toluol  sulpho  chloride  by  the  action  of  chlorine  on  ortho- 
toluol  sulphonic  acid  salts  in  presenci   of  phosphorous 
vuitniiic  dissolvent  for  the  last-named,  tin  example,  bisulphide 
of  carbon.     Mav  14. 


Complete  Specifications  Accepted. 
1897. 

12,011.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
new  alizarine  ilyestuffs.     Mav   I 

13,999.  R.  Holliday  and  Sons.  Ltd.,  J.  Turner,  and 
H.  Dean.  Manufacture  of  naphthylamine  derivatives  and 
colouring  matters  therefrom.     May  11. 

14,132.  II.  R.  Vidal.  Manufacture  of  colouring  matters. 
April  27. 

14.917.  M.Otto.  Manufacturing  of  colouring  or  carbinol 
matters.    May  18. 

14.918.  .T.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
black  colouring  matters  of  the  anthra  quinone  scries. 
May  is. 

14, 'J19.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  yellow  colouring  matters  from  benzoic.     May  IS. 

14.920.  J.  V.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
asyoumetric  diamidophenyl  acridities  and  their  alkyl  sub- 
stitution products. 

14.921.  J. .Y.  Johnson.  From  The  Badische  \nilin  ami 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
green  mordant-dyeing  colouring  matters  from  halogen  sub- 
stituted fluoreseeines.     May  18. 

1898. 

5456.  F.  Valentiner.  Production  of  acctophciionphencti- 
dine.     April  27. 

5949.  G.  W.  Johnson. — From  < '.  !•'.  Bochringcr  and 
Soehne,  Germany.  Manufacture  or  production  of  soau- 
thines  and  their  derivatives,     April  27. 

60.J5.  J.  Imray. — From  La  Societe  L.  Durand,  Ilugucnin 
et  Cie.,  France.  New  colouring  matters  from  oxaxines. 
May  I. 

V.— TEXTILES:  COTTON,  WOOL,  SILK,  Etc 
Applications. 

10,598.  II.  Ferguson.  Improvements  in  the  process  and 
machinery  for  breaking  and  scutching  fibrous  plants  and 
stiins  such  iis  brown  rheii.  r.nnie  hemp,  jute  and  the  like. 
Complete  Specification.     Mav  9. 

10,681,  J.Newton.  An  improved  method  of  and  means 
for  mercerising  cotton  cloth.     Mav  10. 

In. 7oS.  \V.  Hall.  Improvements  in  heating  or  merceris- 
ing cotton  and  other  fibres  to  impart  a  silky  or  lustrous 
appearance  thereto.     May  10. 

10,736.  J.  Hunter.  Improved  device  and  process  foi 
mercerising  cotton  yarns.     May  11. 

10,757.  J.  Miller,  sen.,  and  J.  Miller,  juii.  Improvements 
in  the  method  of  and  apparatus  for  rendering  textile  fabrics 
Waterproof  by  one  treatment  or  process.      Mav  II. 

Complete  Specifications   Accepted. 
1897. 
15,642.  ('.  W.  Radeke.     Treatment  of  textile  vegetable 

fibres.      May  18. 

19,256.  W.  Baldwin, 
yarn.     May  1 1. 

22,477.  P.  lloltsclmii.lt.    Manufacture  of  fabrics.    Mav  Is. 

29,766.  J.  V.  Esop.  Proves-  for  rendering  fabrics  and 
other  material-  acid  proof.     May  11. 

1898. 

for  the  manufacture  of  chemi- 
May  11. 
Manufacture  of  artificial   silk. 


Process   of  and   means    for   sizing 


C  Geige.      Process 
callv  prepared  peat  fibres. 

8898.    II.  C   W'oltereck. 

Mai  11. 


VT.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  am.  BLEACHING. 

Applications. 

9255.  A.  Q.Green   and   the  Clayton  Aniline   Company, 
Ltd.     Improvements  in  dyeing  vegetable  fibres.     April  21, 
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9484.  F.  Haher.  Improvements  in  mordanting.  Com- 
plete Specification.     April  25. 

9885.  J.  It.  Hope,  W.  T.  Galey,  and  T.  McConnell. 
Improvements  in  machines  for  treating  yarns  for  merce- 
rising, dyeing,  and  the  like.  Complete  Specification. 
April  29. 

10,205.  R.  Brandts.  Apparatus  for  dyeing  and  similarly 
treating  textile  roviugs.     Complete  Specification.     May  4. 

10.264.  C.  Hartley.  Improvements  in  and  connected 
with  apparatus  for  dyeing,  scouring,  bleaching,  and  other- 
wise treating  yarn  in  cop  or  other  compact  form.     May  5. 

10.265.  C.  Hartley.  Improvements  in  apparatus  for 
dyeing,  scouring,  bleaching,  and  otherwise  treating  yarn  in 
cop  or  other  compact  form.     May  5, 

10,550.  S.  Wardleworth.  Improvements  in  colouring 
paper.     May  9. 

10,596.  O.  Itnray. — From  The  Farbwerke  vormals 
Meistcr,  Lncius,  and  Briining,  Germany.  A  method  of 
dyeing  half  wool  with  basic  azo  dyesluffs  in  an  acid  bath. 
May  9. 

Complete  Specifications  Accepted, 
1897. 
12,940.  J.  Y.  Johnson. — From  The   ISadische  Aniliu  and 
Soda  Fabrik.     Dyeing  vegetable  fibre  with  indigo.     May  18. 
13,916.  15.    Willcox. — From  S.    Wallaoh    and   Co.  'and 
C.  Sehoer      Fixing  insoluble  colouring  matters  on  fibres  or 
fabrics.     May  18. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

9003.  D.  A.  Peniakoff.  Improvements  in  the  manufac- 
ture of  caustic  alkalies  by  means  of  alkaline  aluiuinates. 
April  18. 

9073.  E.  G.  Scott.  Improvements  in  the  manufacture  or 
production  of  acetic  acid.     April  19. 

9211.  J.  Plummer.  Improved  process  for  the  manufac- 
ture of  chlorine  and  caustic  soda,      April  21. 

9464.  P.  Nacf.  Process  and  apparatus  for  calcining 
limestones  and  other  substances,  and  recovering  valuable 
by-products.  Filed  April  2">.  Date  applied  tor.  Sept.  25, 
1897.  being  date  of  application  in  United  States. 

9577.  A.  10.  Alexander. — From  J.  R.  Hatmaker,  United 
States.  Pioeess  for  obtaining  pure  sodium  chloride  from 
crude  or  natural  brines.     April  26. 

9730.  F.  Henkel.  Process  for  the  manufacture  of  solid 
but  easily  soluble  alkaline  silicate.  Complete  Specification. 
April  27. 

9831.  J.  Armstrong.  Improvements  in  the  manufacture 
of  caustic  alkali,  and  in  obtaining  of  by-products.  April  28. 

9904.  T.  C.  Lowden.  Improvements  in  or  relating  to  the 
manufacture  of  salt.     April  29. 

10,021.  J,  E.  T.  Woods  and  W.  A.  Byrom.  Improve- 
ments in  the  manufacture  of  calcium  carbide  and  other 
compounds  by  hydrogen.     May  2. 

10,290.  C.  S.  Bradley  and  C.  B.  Jacobs.  Improvements 
in  process  of  manufacturing  phosphorus  anil  other  ma- 
terials.    Complete  Specification.     May  5. 

10,823.  W'.  A.  Harper  and  J.  L.  F.  Vogel.  Improve- 
ments in  the  production  of  zinc  and  chlorine.     May  12. 

Complete  Specifications  Accepted. 
1897. 
12,274.  S.  Rosenblum,    S.  Kideal,   and   The  Commercial 
Ozone  Syndicate,  Ltd.     Manufacture  of  hydrogen  peroxide, 
and  apparatus  therefor.     May  18. 

12,817.  F.  Blum.     Process  for  production   of  divisional 

products  of  halogen-albumen  by  means  of  alkalis.     May  11. 

12,952.  E.  G.  Scott.     Manufacture  of  acetic  acid.   May  4. 

13,519.  W.  Feld.     Process  and  apparatus   for  obtaining 

barium  oxide  and  barium  hydroxide  from  barium  carbonate. 

May  11. 

1898. 
4033.  J.    Landin.       Method    of      producing     carbides. 
May  11. 


4298.  P.  Jensen. — From  J.  von  Orlowsky,  Russia.  Pro- 
cess for  rendering  carbide  non-hygroscopic.     May  11. 

6037.  H.  H.  Scow.  Valves  for  regulating  the  flow  of 
gases  or  liquids.     April  27. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

10,128.  G.  W.  Tooker.  Improvements  relating  to  the 
gilding  of  articles  of  china,  earthenware,  porcelain,  and 
the  like.     Complete  Specification.     May  3. 

10,S07.  J.  T.  Newell.  Improved  treatment  of  glass  for 
coating  purposes  as  a  backing  for  slabs,  tiles,  facing  plat.-, 
and  the  like,  and  for  light  reflection  and  other  purposes. 
Complete  Specification.     May  11. 

Complete  Specifications  Accepted. 

1897. 

12,759.  W.  Wachter.  Method  of  transferring  metachromc 
types  upon  ceramic  object-  befo  ••  glazing  the  latter. 
April  27. 

1898. 

■    6203.  F.  Vitte,  smr.     Processes  of  apparatus  for  manu- 
facturing plate  or  sheet  glass.     May  18. 

6632.  H.  Leek.  Means  of  supporting  pottery  ware  in 
kilns  or  ovens  while  being  baked  or  fired.     May  11. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

8966.  H.  Porter  and  R.  YVyatt.  A  combined  new  system 
of  rendering  buildings  fire-proof,  of  extinguishing  fire  "in  the 
same,  and  also  of  ventilating  the  same.     April  18. 

9181.  II.  L.  Cunnah  and  H.  A.  Hughes.  Improvements 
in  and  connected  with  fire-proof  and  Other  floors  and  ceilings. 
Complete  Specification.     April  20. 

9265.  G.  C.  Levey  and  C.  L.  O'Brien.     Improvements 

in  the  manufacture  of  artificial  stone,  tiles,  or  the  like. 
April  21. 

9476.  E.  Graham.  Improvements  in  the  process  of 
manufacturing  wood-panels,  fancy  wood-work  boards,  and 
all  kinds  of  materials  suitable  for  the  purpose-  of  building 
and  decorating.      April  25. 

9632.  G.  C.  Marks.— From  L.  Murchand  and  A.  M.  I„ 
Perm,  France.  An  improved  process  and  apparatus  for 
converting  gypsum  or  like  materials  into  plaster  of  Paris 
used  for  modelling  and  other  purposes.     April  26. 

9695.  B.  J.  B.  Mills.— From  J.  Morel,  France.  A  new 
or  improved  artificial  marble  and  other  transluceut  artificial 
products,  and  processes  employed  in  the  production  thereof. 
April  27. 

9934.  T.  Holden  and  C.  Brooke.  Improvements  in 
plastic  compositions  for  decorating  walls,  ceilings,  and  other 
surfaces  in  relief.     April  30. 

10,046.  G.  Lilienthal.  Improvements  in  the  construction 
of  fire-proof  floors.     May  2. 

10,425.  M.  Bachert  and  D.  W.  O'Xeil.  Improvements 
in  impregnating  wood.  Complete  Specification.  Filed 
May  6.  Date  applied  for  March  1,  1898,  being  date  of 
application  in  United  States. 

10,527.  P.  Wernicke.  Process  of  and  apparatus  for 
depositing  colours  for  the  patterns  of  cement  and  other  slabs. 
Complete  Specification.     May  7. 

10,658.  W.  R.  Johnson  and  G.  Nichols.  Improvements 
relating  to  gypsum  or  plaster  of  Paris.     May  10. 

10,917.  W.  Thomlinson.  The  utilisation  of  "  flue-dust " 
by  incorporating  it  into  briquettes  either  alone  in  its  natural 
state,  or  in  a  concentrated  state,  or  in  conjunction  with 
finely  divided  iron  ores  or  similar  substances,  such  as  pyrites, 
residues,  purple  ore,  and  the  like,  for  use  in  the  blast 
furnace.     May  13. 
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Complete  Specifications  Accepted. 

1897. 
10,317.  W.  F.  Dyson.     Artificial  stone.     May  4. 

14,299.  A.  S.  Elbers.  Treating  bla-t-furnacc  slag  for  use 
in  cement,  mortars,  or  the  like.     May  18. 

1898. 
1769.  P.  Kleber.     Process  for  the  manufacture  of  fire- 
proof building  stones,  aud  for  the  production  of  cement 
from  the  same.     May  18. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 

8965.  .1.  B.  dc  Alzugaray.  Improvements  in  and  con- 
nected with  the  refining  and  manufacture  of  iron,  steel, 
and  other  metals  and  alloys.     April  18. 

9027.  J.  Powell,  D.  Colvillo,  jun.,  J.  Jardine,  and  T.  B. 
Mackenzie.  Improvements  in  apparatus  for  charging 
materials  into  open-hearth  steel-melting  furnaces.  April  19.    { 

9153.  A.  Coehu  and  E.  Salomon.    Improvements  relating 
to  the  separation  of  cobalt  from  nickel  and  other  metals.    ! 
April  20. 

9212.  J.  Plummer.  Process  for  producing  aluminium. 
April  21. 

9367.  W.  J.  Foster.  Improvements  in  and  in  means  or 
apparatus  for  use  in  the  manufacture  of  iron  and  Bteel. 
April  23. 

9463.  P.  Naef.  Smelting  ores  and  recovering  valuable 
by-products.  Filed  25  April.  Date  applied  for  25  Sept. 
1897,  being  date  of  application  in  United  States. 

9664.  Mrs.  L.  ISloume,  ni'e.  M.  Humbert.  Amalgamat- 
ing process  and  apparatus.  Filed  April  27.  Date  applied 
for  Oct.  30,  1897,  being  date  of  application  in  Belgium. 

9717.  F.  W.  Minek.  Improvements  in  or  connected 
with  smelting  furnaces  for  metallic  alloys.  Complete  Speci- 
fication.    April  27. 

9956.  T.  T.  Draper  and  W.  Ryley.  An  improved  process 
and  apparatus  for  extracting  the  liquid  obtained  by  the 
treatmeut  of  metalliferous  slime,  pulp,  or  sand  with  solvents. 
April  30. 

10,639.  A.  Homer.     An  improved  solder.     May  10. 

10,671.  A.  K.  Huntingdon  and  H.T.Preston.  A  process 
for  preventing  solution  of  zinc  in  alloys  containing  it. 
Mav  10. 

1(1,823.  W.  A.  Harper  and  J.  L.  F.  Vogel.  Sec  Class 
VII. 

10,864.  J.  Armstrong.  Improvements  in  extracting 
metals  from  sulphide,  carbonate,  refractory,  or  other  ores 
or  matter,  and  apparatus  therefor.     May  12. 

1 1.001.  II.  L.  Sulman.  Improvements  in  obtaining  gold 
from  certain  of  its  ores.     May  18. 

11.002.  ('.  H.  l'ead.  Improvement  in  separating  liquids 
from  fine  slimes  of  gold-bcariug  and  other  ores,  and  appa- 
ratus therefor.     Complete  Specification.     May  13. 

11,004.  11.  I..  Sulman.  I inprovements  in  the  precipita- 
tion of  gold  and  silver  from  their  cyanide  solutions. 
May  18. 

11,011.  F.  A.  Edwardes.  Improvements  in  apparatus 
for  use  in  the  treatment  of  metallic  ores.     May  14. 

11,051.  The  Ccrwper-Colea  (ialvanising  Syndicate,  Ltd., 
ami  8.  O.  Cowper-ColeS.  Improvements  in  apparatus  for 
use  iu  the  electro-deposition  of  zinc  or  other  metals. 
Ma\   1  I. 

Compi.ktk  Specifications  Accepted. 
1897. 
Linings    of    metallurgical    vessels. 


Collcy. 


10,403.    .1. 
May  4. 

11,151.  G.  II.  lilenkinsop.  Boasting  aud  calcining  of 
minerals  and  the  like  substances.      April  27. 

12,325.  .!.('.  Hull.      Alloys.      April  27. 

13,308.  J.  Parry  and  (i.  II.  Llewellyn.  Manufacture  of 
steel.     May  11. 

14,007.  B.  K.  Jamison.  Apparatus  employed  in  the 
face-hardening  of  armour-plates  or  other  articles  of  steel 
or  id  steel  alloyed  with  other  metals.      May  11. 


29,574.  W.  Wood.  Production  or  formation  of  hollow 
metal  eastings.     May  11. 

30,934.  J.  T.  Wainwright.  Art  of  manufacturing  steel 
armour  plate.     May  18. 

1898. 

1027.  T.  Odium.     Welding  compounds. 

2293.  J.  T.  Wainwright.  Apparatus  for  exhausting 
molten  metals.     May  1 1 . 

3296.  (.'.  V.  Burton.  Process  for  tinning  and  soldering 
aluminium.     April  27. 

3807.  G.  F.  Smith.  Apparatus  for  extracting  precious 
metals  by  chlorination.     May  1 1 . 

4296.  J.  Jones.  Process  for  the  recovery  of  zinc  from 
refractory  zinc-bearing  ores.     May  18. 

XL— ELECTBO-CHEMISTHY  and  ELECTRO- 
METALLUKGY. 

Applications. 

8988.  C.  Alker  and  P.  Mennessier.  Improvements  in 
electrodes  for  accumulators.     April  18. 

9002.  J.  Hrock  and  The  United  Alkali  Company,  Ltd. 
Improvements  in  or  connected  with  apparatus  for  the  manu- 
facture of  potassium  chlorate  or  sodium  chlorate  by 
electrolysis.     April  13. 

9105.  F.  Greenfield.  Improvements  in  apparatus  to  be 
used  in  connection  with  the  electro-deposition  of  metals. 
April  20. 

9218.  G.  E.  B  l'ritchett,  T.  W.  Pritebett,  and  A.  G.  Gold. 
Improvements  in  secondary  batteries.     April  21. 

2637.  J.  W.  Richards  and  C.  W.  Roepper.  Improve- 
ments in  process  for  the  production  of  chemical  compounds 
by  electrolysis.     Complete  Specification.     April  26. 

9638.  J."\V.  Richards  and  C.  W.  Roepper.  Process  fur 
manufacturing  metallic  sulphides  electrolytieally.  Complete 
Specification.     April  26. 

9739.  F.  11.  Bowman  and  F.  E.  Bowman.  Improved 
means  ami  apparatus  for  electrolytieally  decomposing  salts 
of  the  alkaline  and  earthy  metals,  or  other  substances  con- 
taining them,  for  the  manufacture  of  caustic  bleaching 
powder,  chlorine,  or  other  products  contained  in  them. 
April  28. 

9778.  M.  Bernstein,  Proprietor  of  the  Firm  of  J.  F. 
Wallmann  and  (  o.  Improvements  in  plates  for  electric 
accumulators.    Complete  Specification.     April  2s. 

10,084.  A.  Fraser  and  G.  A.  Smith.  A  new  or  improved 
primary  electrical  battery.     May  2. 

10,094.  A.  C.  Croftan.  Improvements  iu  the  art  of 
making  plates  for  electric  battery  purposes.  Complete 
Specification.     May  3. 

10,457.  E.  Habermann.  Improvements  in  galvanic 
batteries.      Mav  7. 

10,475.  W.  I'eck.  Improvement  in  electrical  accumu- 
lators,    May  ". 

10,710.  J.  Weiss.      An  improved  dry  battery.      \t;i\    In. 

10,805.  F.  II.  Perry.  Improvements  in  primary  batteries. 
Mav   11. 

10,960.  J.  B.  Scammell.  Improvements  in  electrical 
storage  batteries  or  accumulators.      M;iv  13. 

11,068.  11.  II.  Lake.— From  A.  Lotti,  Italy.  Improve- 
ments in  the  production  of  zinc  anil  sulphate  of  copper  by 
electrolysis.     May  14. 

Complete  Specifications  Accepted. 
1897. 
10,484.  J.  L.  Dobell.    Electric  batteries.     April  27. 
10,719.  W.  Hum  botham.     Primary  batteries.     May  11. 

19,675.  K.  Krayn  and  ('.  Koenig.  Galvanic  batteries. 
May  11. 

15,047.  A.  lleiiieinannand  W.  Schiifcr.  Electric  accumu- 
lators or  storage  batteries.     May  1 1 . 

80,145.  V  Lehmann  and  A.  Maun.  Accumulator  plates. 
Maj  11. 

23,329.  (J.  I'latner.  Substances  to  prevent  polarisation 
in  electric  batteries.     May  4. 

1898. 
2967.  H.  L.  Haas.     Klectro-dcpositing  anodes.     May  1. 
5912.  Q,  Laura.     Electrical  galvauic  batteries.     May  4. 
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XII.— FATS,  OILS,  and  SOAP. 
Applications. 

9252.  J.  N.  Harris  and  The  Globe  Trading  Company, 
Ltd.  Improvements  relating  to  the  treatment  of  edible 
oils  and  fats  of  various  kinds.     April  21. 

9599.  Countess  K.  de  Diesbach  {nee  J.  de  I!.  Souvagny). 
Improvements  in  the  production  or  extraction  of  glycerin 
from  waste  products.     Complete  Specification.     April  26. 

9824.  S.  G.  Rosenblum  and  The  Commercial  Ozone 
Syndicate,  Ltd.  Improvements  in  or  relating  to  the  re- 
fining and  decolorising  of  cotton-seed  oil  and  other 
vegetable  oil.     April  28. 

9883.  T.  Pate,  T.  H.  Thompson,  G.  Duxbury,  and  J.  H. 
Whittaker,  trading  as  The  Thoreclean  Soapworks  Com- 
pany. A  preparation  or  composition  for  cleansing  or 
scouring  wool,  cotton,  linen,  silk,  and  the  like,  or  goods 
made  therefrom.     April  29. 

10,875.  L.  O.  Helmers.  Improvements  in  and  relating 
to  sulphur  compounds  of  mineral  oils  aud  similar  hydro- 
carbons.    May  12. 

Complete  Specifications  Accepted. 

1897. 

9529.  S.  Rosenblum,  S.  Rideal,  and  The  Commercial 
Ozone  Syndicate,  Ltd.  Oxidising  of  oils  and  apparatus  for 
the  purpose. 

12,456.  R.  T.  Cardell.  Improvements  in  soaps  and  all 
toilet  preparations.     April  27. 

30,684.  C.  G.  Hepburn.  Apparatus  for  treating  fats  and 
oils.    April  27. 

1898. 

3585.  G.  Pommerhanz,  C.  Ristic,  and  V.  Noback.  Pro- 
duction of  fats  suitable  for  lubricating  purposes.     May  4. 

4741.  H.  H.  Lake.— From  E.  Twitchell,  United  States. 
Separation  of  fats  or  oils  into  glycerin  and  fatty  acids,  and 
compounds  for  use  therein.     May  4. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 
Applications. 
10,263.  T.  Turnbull.    Anti-corrosive  damp-resisting  paint. 
May  5. 

10,491.  J.  Noad.  An  improvement  in  the  manufacture 
of  white  lead.     May  7. 

Complete  Specifications  Accepted. 

1897. 

8510.  C.    A.    Hakanson,   J.    H.    Hakanson,  and    A.    R. 

Hakanson.     Paint  or  composition  to  be   used  as  a  coating. 

more  especially  in  the   manufacture  of  artificial  slates,  and 

for  coating  tiles,  plates,  aud  other  articles.     May  1 1 . 

14,439.  H.  Edmuuds.  Manufacture  or  production  of  an 
iusulatiug  material,  and  the  application  thereof  to  the  insu- 
lation of  electrical  conductors. 

1898. 
Treatment  of  gutta-percha  and  like 


6344.  W.  Ramsay, 
substances.     April  27 

6968.  P.  L.  Clark.     Reclaiming  rubber, 


April  27 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

8952.  J.  Muir.  Improvements  in  the  treatment  of  hides 
or  skins  for  use  in  the  manufacture  of  leather  tires  and 
other  purposes.     April  18. 

10,814.  F.  Hepburn.  Improvements  in  vegetable  glues, 
sizes,  or  gelatines.     May  11. 

10,999.  J.  Hall.  Improvements  in  and  in  connection 
fish  with  the  manufacture  and  production  of  materials  to  be 
employed  as  substitutes  for  wood,  leather,  and  other  sub- 
stances.    May  13. 

Complete  Specifications  Accepted. 
1897. 
14,052.  J.  E.  Chevallot.     New  iron  compounds  and  their 
application  to  the  preparation  of  leather.     April  27. 
14,076.  C.  J.  Dunn.     Tanning  of  leather.     May  18. 


XV.— AGRICULTURE  AND  MANURES. 
Application. 
9033.  C.  G.  T.  Dixon,  J.  Crone,  D.  C.  Taylor,  and  F. 
Williams.     Improvements    in   and    in  the  manufacture  of 
chemical  manure.     April  19. 

XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Applications. 

9079.  A.  Classen.  Manufacture  of  non-eoagulable 
albuminous  bodies  from  coagulable  albuminous  bodies,  and 
from  fibrin,  and  processes  therefor.     April  19. 

9325.  A.  B.  Grelg  and  J.  Wilson.  Improved  method  of 
and  means  or  apparatus  for  treating  bagasse.     April  22. 

9979.  E.  Casper.  Improvements  in  refining  raw  sugar. 
April  30. 

10,595.  C.  D.  Abel.  The  Actien-Gesellschaft  fiir  Anilin 
Fabrikation,  (iermany.  The  manufacture  of  soluble 
albuminous  preparations.     May  9. 

Complete  Specification  Accepted. 

1898. 

4532.  W.  Painter.  Industrial  compounds  involving  the 
use  of  gluten.     May  4. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

9615.  J.  Effront.  Improved  process  for  fermenting 
amylaceous  substances.     April  26. 

9927.  C  Chester  and  F.  A.  Keil.  An  improvement  in 
the  process  of  malting  grain.     April  30. 

10,374.  M.  A.  Russell.  An  improved  method  of  treating 
malt  and  cereals  for  the  preparation  of  malted  and  other 
meal,  and  the  like.     May  6. 

10,509.  C.  W.  Ramsay.     See  Class  I. 

10,633.  J.  F.  Adams.  An  improved  method  of  manu- 
facturing beer.     May  10. 

10,809.  H.  G.  Turner.  Compounds  for  use  as  ferments 
for  the  production  of  alcohol  from  farinaceous  matter. 
May  11. 

Complete  Specifications  Accepted. 
1897. 

11,515.  J.  H.  Folkerts.  Production  of  yeast  and  appara- 
tus therefor.     April  27. 

16,836.  J.  Johnson.     .See  Class  I.     May  4. 

25,140.  C.  Ameye.  Process  and  apparatus  for  sterilising 
and  saturating  with  carbonic  acid  gas  liquids  contained  in 
casks  or  like  vessels.     May  18. 

27,858.  E.  B.  Ludlow.  Appliance  for  aerating,  rousing, 
and  mixing,  fermenting,  and  other  liquids,  or  for  lifting  the 
same.     May  II. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 
10,487.  T.  G.  Whitehouse.     Improvements  in  and  relating 
to  foodstuffs.     May  7. 

10,903.  A.  Bernstein.  Improvements  in  the  manufacture 
of  food  products  from  milk.    May  12. 

B. — Sanitation. 

8982.  VV.  Shedlock.  Improvements  in  the  treatment  of 
fish,  fish-offal,  and  similar  substances,  and  in  apparatus 
therefor.     April  18. 

9201.  C  Chester  and  F.  A.  Keil.  Improvements  in  the 
method  of  and  apparatus  for  the  destructive  distillation  of 
sewage  sludge  and  other  waste  matter  and  refuse.  April  21. 

10,157.  C.  Schierholz.  Automatic  apparatus  for  purify- 
ing water.     May  3. 

10,427.  W.  M.  Ducat.  Improvements  in  or  connected 
with  filters  for  the  purification  of  sewage  and  other  foul 
liquids  by  bacterial  action.     May  6. 
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ln.171.  .1.  Y.  Johnson.— From  G.C  Purvi-.  Cape  Colony. 
Improvement!  in  the  filtration  ..f  sewage  or  impure  waters. 
Ma»  7. 

11,015.  J.  Jones.  Improvements  relating  to  the  treat- 
ment' of  night  (oils,  town  refill-,  or  the  lik.-  material, 
for  the  production  of  cement,  papier-m4cb£,  aniti.  ial  stone, 
and  the  like,  and  for  the  extract  e,  glass,  metals, 

and  alloys  therefrom.     May  14 

C-  'its. 

.!.  \V.  Doiigal  and  J.  Nimmo.  Improved  manu- 
facture of  nitrogenous  charcoal.     April  27. 

9659,  .1.  W.  I gal  and  J.  Nimmo.  Improved  manu- 
facture of  filtering  charcoal,      v  j.ril  °7. 

COMIMIt     -1  K'  'II  I.    VTPlN-     .Vui'ltD. 

.  I  .—Foods. 
1897. 
18,781.  R.  G.  Nash.     Aeration  and  preservation  of  milk, 
and  apparatus  therefor.     April  j7. 

26,628.   A.  Schmidt.      Process  for  the  production  of  food 
.trie.     April  )>:. 

B. — Sanitation. 
1897. 
u,o.-,s.  W.  .1.  LomaxandT.  A-pinall.    Treatment  and 

purificati i  sewage  and  other  polluted  waters  and  liquids. 

Haj  n. 

26,625.  II.  t.     I). .win. .n  and  W.   11.  HicholU.     Pi 
and  apparatus  for  the  .1.  -traction  of  night  Boil  and  noxious 
May  1 1. 

XIX.— PAPKK,  PASTEBOARD,  Ktc. 

A  ill  I.   ITIONB, 

II.  Sauguinetti  and  I'.  II.  Sangninetti.  Improve- 
ments in  apparatus  for  straining  paper  pulp  and  like 
materials.     April  87. 

9704,  £.  H.  Joynsou  and  J  S.  Fenrnley.  An  improve- 
iii.  i.i    in    or    applicable    to    the    manufacture    of    paper. 

April  _'7. 

11,005.  (I.  Leake.  Improvements  in  machinery  for  corru- 
gating paper.     May  IS. 

i  ..mi  i  i  1 1   Sri.  u  ii  >  ii. .\-    Accepted. 
1897. 
19,208.  W.  \   1 1  :t  11 .    Manufacture  or  treatment  of  paper. 
April  87. 
16,797.  K  A.  Zsohorner.     Pibrons  mat. rial  suHal 

making  paper  from  peal.      May  11. 

XX. -KINK    (HEMIC  M.S.    ALKALOIDS, 
ESSENCES,    on  i  XI  i;  v 
Arri.iOATioNK. 
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of  ionone  and  pseudc  iononc  and  S-ionone  therefrom. 
A  pi  i 

Mew  in.  'Ii  i  ol  pre]  iring  the  nitro- 
;   bi  dehydration  of  a 
suitable  mixtun  ..i  a  •  tone   ol  thi 
in  perfumer)  .     April 

9690.  ii.  Imray.     I i  The Earbwerke  rormab 

Lucius,  and  Droning  f..i  producing 

ethereal  salts  ol  indoxyloarboxyii        d      April  27. 

9713.  I.    W.Johnson      Pi Kalli    and   Co.,  C.imany. 

The  man.  I  producti f ctnuamvl-meta-oresoL 
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9966.  II.  E.  Newton.— From  The  Farbenfabrikcn  vormals 
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ethers  of  the  pvTocateohin-monoalkylethers.     May  6. 

lo.  I'll.  G.  W.  Johnson.— From  Kalle  and  Co.,  Germany. 
Improvement-  in  the  maniifaetuie  and  productic.u  of  hoiuo- 
logue-  "f  the  monulkyl  ethers  ..f  pyro  catechol.      May  li. 

10,740.  .1.  Roberts.     Camphor-tetvbene  toilet  pn 

ti.ms  for  the  -kin  and  hair.     May  11. 

11,061.  i  .  D.  Abel.— From  The  Aetien-Geeelleehs 
Anilin  Fnhrikaiicm,  Germany.     New    pharmaceutical  com- 
pound of  gelatin  and  tannin.     Maj   M 

CoMIII    :  llli.V     AlCKITED. 

1897. 

ll,:(ll.  W.  I..  Wise.— From  Knoll  and  Co.  Manufacture 
of  i pounds  of  i.  htlivol.      May   II. 
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Mav  1 1 . 
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X\l      PHOTOGRAPHY. 
Am  ii.  vriow. 
10,589.  M.  Pctxold.  An    improved    process  for   making 
silver  halogen  emulsions  sensitive  to  light.     \i 

XXII  -EXPLOSIVES,  MATCHES, 
Arpr.il  vi roHSi 
1190    l"    Uviai  and  K.  Puliflci.    Improvements  in  the 
manufacture  nf<  xplosives.    Complete  Specification.     Piled 
91.     Date  applied   for  Sept.  21,  1897,  being  date  of 
application  in  Italy 

9546.  L.  Davies  and  c  \\  .  Curtis.  Improved  explosive, 
April  'jr.. 

10,480.  C.  A.  MoBvoy.  Improvements  in  percuseioo 
fuses  for  projectiles.     Maj  6. 

10,489.  .1.  Q.  Dixon.  Improvements  in  detonators  for 
railwuv  Dg      <  on  -        i. cation.     May  7. 

i  ..mi  :  i  1 1    BraomoAi  ions    k<  ■  bpt», 
1897. 

14,'.'7I.    I'.  .1.  Miinheuge.     Combined  time  and  pcrcii-sion 

ruses,     \prii  ..'7. 

7100.  II.  P.  Hurst  Improvements  in  explosive  shells, 
and  in  fuses  or  fuse  fittings  f..i  detonating  the  explosive. 
April  87. 

7.'.7'.'    W.  WciSenbaeb.     Firework  and  process  of  making 

Mii.i    4. 

B044.   L.  Muller.     Process  lor  increasing  the  res 

influences,  and   for  Increasing 
tluir  explosive  power      Maj  1 1, 

XXIII. —  ANAI.VI  h    Al.  CHEMISTRY. 

\  I   II  ,|i    \  I  I.N- 

V..I-     P    i.i. ii.:       Improvements  in    or    relating  to   the 
treatment  ol  cellulose  for  the  purpose  of  obtaining   -' 
or  blocks  for  dialysis  and  other  purposes.     Filed  April  25. 

Date  applied  for  April  1,  l.s'.i7.  being  dale  of  application  in 
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NOTICES. 

\\-.  i   vi.   <  Iim.i:  a     Miii: 

The  Annual  General  Meeting  "ill  be  held  in  Nottingham 
on  the  13th,  nth.  and  15th  July  next.  Foi  Programme 
and  Application  Forms  for  Tickets,  which  should  be  sent  in 

„,  the  1...        -  .v  nt  once,  see  May   Number  of  the 

In   accordance  with   the   provisions  of   Kulc  18  of   the 
By,  laws,  notici  is  hereby  given  that  those  Members  wl 
name-  are  placed  in  italics  in  the  list  of  Council  will  retire 
from    their   respective  offices  at  the  forthcoming   Annual 
•I  Meeting. 
Mr   George    Beilby   has   been    nominated  to   the  omce 
;,.,,.       has  been  nominated 
\ ■,, .,.  President  nnder   Bole  11 ;  and  Mr.  George  E,  Davis, 
John    Heron    and    Dr.   Chas.    A.    Kobn   have    been 
nominated  Vice-President*  nndei  Bull 

Pullar  has  beet urinated  an  Ordinarj  Mem- 
ber of  Council  under  Bute  24,  and  thi  Hon.  Treasurer  and 
H,,,,  -  r,  i.m  have  been  nominated  for  re-election 
to  their  respective  off! 

Sir   John    Evans,    K.C.B.,    F.R.S.,    Mr.    W.    Wmwood 

age,   Dr.  Budolph   Messel,  and   Mr.  E.  C.  C.  Stanford 

I,,-.,  bee minated  under  Rule  18  to  fill  four  vacancies 

imong  the  Ordinary    Members  of  Council. 

\  i;  |ioi  List  and  Member's  Ticket  are  enclosed  herewith 

oi  have  1 n  aln  idj  forwarded  to  members  abroad  under 

-i  partite  i 

\l  n  i:  i  i  ION   01    Bi  i  i  tws. 

i-  hi  n  by  given  ince  with  Bule  •'•!  of  the 

live  laws,  that  the  Council  "ill  pro] ■  to  the  forthcoming 

\,,lri  .:  i ,  nera     Mi  i  tii  c   the  ami  ndmeul   of  the  Soi 
:  s  -  as  follow  B  :  — 

1.  Bale  7.    To  add  rule  19  to  the  list  of  i  \  eptions. 

2.  Rub     19      To  add  "  and   no   ballol    shall    be   taken, 

h  foui    ■  nlj  I"'  ninated,  no  ballol   Bhall 

1 ..  add  at  hi  gini  ing    '  It  the  number  of 
persons  nominated,  as   provided  bj    Bye-law  18,  be 
more  than  lour —  " 
i.  i;  J.  56    I  i  Is  "  be  a)  the  discretion" 

by  I  ii" 


COl  I  I  ■  TIV  I     I 

In  reply  to  i  timcrous  inqniries,  the  compilation  <>f  the 
;  ollective  Index   is  in  active   pn  ilf  of  the  work 

g  alreadj  in  the  printers' hands.     I  of  revision 

and  correction  most,  however,  of  necessity,  take  time ;  and 
it  is  hoped  thai  those  members  who  have  alreadj  subscribed 
will  extend  thi  it  indulgence  to  the  Indexer,  who  i-  making 
every  effort  I  ■  le  tin*  vaal  mirk. 

The  prices  at.-  as  follows: — 

i .  l : ill.-  19  and  27)  and  Past 
Members  (see  Bule  30)  j  Libraries,  Corpora- 
tion ty'a  List 

Bach  copy  10*. 
To  So  is*.  •></. 

To  other- „  IS*. 

given,  for  the  information  of  memo 
advertisers,  thai  ent  columns  ol  this  Journal 

have  been  r  Messrs.  Eru  and  Sr swoonn, 

ii,,  -  -  and  publishers,  t>>  whom  all  commn- 
nicati  ii-  then  should  1 Idressed.    Thi  circu- 

lation •  f  the  •'    trnal  is  now  more  than  8,500  per  month. 


Authors  "I   '    mmunicalioni  read  before  thi 
an]  of  ii-   i  requested  to  take  notice  lhal 

under  Knle  43  i       be  Byi   lav     ■   ■    Society  has  the  right  of 
priority  "i   i"i      ititiii  i  >r  thi  of  .ill  such  i  tpi  n 

Infring  met  Bye-law  ret 

i   by  the  Publical  I  to  be 

n  prints  ran 
be  fiirni-hed  to  the  author. 


Tklegbams. 
The   code   address  of   Palace    Chambers  is  "  Palatable, 
London,"    and    the   Society's  number   i-    59.      Heine   tele- 
grams need  only   be  addressed   "  59,   Palatable,  London," 
without  words  "  Society  of  Chemical  Industry." 


LIST  OF  MEMBERS  ELECTED  23rd  JUNE  1898. 

Baldwin,  Abram  T..  Solvay  Process  Co.,  Syracuse,  N.Y., 

U.S.A.,  Alkali  Manufacturer. 
Davis,    !■■■".     Keville,     Sandiland°,     Knutsford,    Cheshire, 

Chemical  Kn^necr. 
Dow,  Herbert  H.,  Midland.  Mich,  U.S.A.,  Manufacturing 

Chemist 
Brans,  S.  Lavington,  Sittingbourue,  Bent,  Tanner. 
Eveleigb,  Bertie  C  .  8,  Cotham  Vale  Kiel.  Hampton   Boad, 

Bristol,  <  Ihemical  Traveller. 
Gabain,  Chas.   1   .  M  nEreres,  Havre,  Trance, 

Manufacturer  of  Edible  Fats. 
(iarn.it,  Chas.  B.,  226,  Branston  lioad,  Burton-on-Trent, 

Supervisor  Inland  Revenue. 
Garry,    11.    Stanley,    St.    John   Street,    Mansfield.   N 

General  Mai  ager  (Chemical  Manure  Worke 
Haigh,  l'r.  )..  677,  I  ast  24th  Street,  Peterson,  N.J.,  r.s.A  . 

i  nemisl  (Flax  Spinning  (  •'.). 
Jackson,  Alf.  Greville,   Adelaide  Street,  Brisbani 

land,  Electrical  Engineer. 
i.  man,   Wm.    I..   Manhattau  i  lil  (  o 

i  Ihio,  l    S.A.,  i  lilworks  Manager. 
Moody,  Herbert  B.,  Gilbert  School,  Wiasted,  Conn  .U.8.A., 

Science  Instructor. 
Baschen,  Dr.  Julius,  The  Glen,  Runcorn,!  hi  thin    <  ousult- 

ing  Chemisl  (United  Alkali  I  o  I 
Boyle,  Thos   H.,  o/o  Messrs.  <  !are»  at  N  w '.P.. 

India.  Chemist. 
Sanderson,  ,     I     ip   Brooklyn,  Bumber   Road,  Westcomhe 

Park,  8.E.,  Chemical  Engineer. 
Thurnauer,  Gnstav,  c/o  t  bicago  and  Aurora  Smelting  I 

Aurora,  111..  D".S.  \  .  Chemist, 
Tripp,    Dr.   E.    Howard,  Grauville    House,    Dalbj    Square, 

Margate,  Scii  nee  Master. 
Weeple,  Lawrence,  Piuchin's  Wharf.  Broad  Street,  Ratcliff, 

E  .  Colour  Work-  (  Ii.  uii-t. 

Voul.  John,  Hi  raid's  Institute,  Drummond  Road,  Bcrmond- 
f,  8.E.,  Leather  Trades  t  Ibemist. 


CHANGES  OF  ADDRESS. 

Affleck,   l>r.  -1  .   l/o   Garslonj  Highfield,    Woodeud   Park, 

lira--*  ddale,  Di  :ir  Livcrpi 

Hi    Hans,  1  o  128 ;  274,  1  pper  Brook  Street,  Man 

cnester. 
Bird,   Arthur   W.,   I"    Westbourne    Terrace    Road;     10, 

Norfolk  Square,  London,  W. 
p.ird,    Henry,   I  •  >    Plymouth   ;     Springfield,   Bude,    Norti 

( lornwall. 
I  I  St.  Ann'-   Hill  j    Brooklyn,   Wimbledon 

Park  Road,  w  andsworth,  8.W. 
Bntterficld,    J.    A.,   l/o    Redhill ;   Overdale,    Bletchingley, 

Bun 
Coward,   Percy,   l/o   Manchester;  Sewagi    Disposal  Works, 

i '.  ighton,  Huddersfield. 
Curphey,  W   5  Glasgow  .   Borva,  Lenzic,  N.B. 

Dnguid,  Jas.,  l/o  2 ;    16,  Sotheby  Boad,  Highbury,  n 
Dunn,    Fred.,     I  o    Flinders     Lane;   193,    t 

Melbourne,  Victoria,  Australia. 
Elwortby,   II.  s.,  I  o  London;  2,  Peel  Terrace,  Havre-dea- 

p.i-.  Jersey. 
K»«ei  it.    .las.    II..    l/o    Melbourne;    St.    George's    t'lub, 

Hanover  Square,  London,  vV, 
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Foden,    Alf.,    l/o    Everton    Valley ;    4,    Goodison    Road, 

Walton,  Liverpool. 
( ranter,  D.  C,  l/o  Syston  ;  40,  Xichols  Street,  Leicester. 
Glendiuning,    T.    A.,    l/o    Leeds  ;     136,    Montague    Street, 

Blackburn, 
Glover,    Win  ,    l/o   Newcastle  ;  Rio    Tiuto   Mines,    Huelva, 

Spain, 
(low,  R.  J.,  l/o  The  Cedars  ;  Ivy   Lea,   Hough  Green,  near 

Widnes. 


23ratl)6. 


Gray,  Jno.,  l/o  Loanhead  ;  13,  Queen's  Road,  Rock  Ferry, 

near  Birkenhead. 
Harnbly,  F.   J.,   l/o  Aberdeen ;  c/o  The  Electric  Reduction 

Co.,  Buckingham,  Quebec,  Canada,  Chemist. 
Hamilton,  D.  R.,  l/o  Graham  Street ;  25,   Robertson  Street, 

Glasgow. 
Harris,  W.  T.   A.,  l/o  London  ;  Ideal  Soapery,  East  Street, 

Brampton,  Adelaide,  South  Australia. 
Hartley,   Arthur,  l/o   Gosport ;  The    Brewery,    Emswortli, 

Hants. 
Hersey,  Milton   L.  ;  Journals  to   16,  St.  Sacrament  Street, 

Montreal,  Canada. 
Johnstoun  -  Coombes,     Dr.     W.,     l/o    Cambridge    Place ; 

Pilmuir,  Falmouth,  Cornwall. 
Kebler,    Lyman   F„   l/o  Cherry  Street;  35,  Poplar  Street, 

Philadelphia,  Pa.,  L'.S.A. 
Lange,  Dr.  M.,  l/o  Van  Baerlestraat ;  Xieuwe  VVitsenkade  35, 

Amsterdam,  Manufacturing  Chemist. 
Lynn,   A.  H.,  Io  Zurich;  co  Mrs.   Holt,  Beeches  Road, 

West  Bromwich. 
Macdonald,   G.    W,    l/o    Dartford;    co    W.    Maenab,    11, 

Great  Smith  Street,  Westminster,  S.W. 
Mansbridge,    Wm.,     1  o     Rotterdam  ;     22,     St.     Stephen's 

Road,  Lee,  S.E. 
Moale,   Dr.  Philip   R.,   1  o  Chestnut  Street;   100,  Merrimon 

Avenue,  Asheville,  N.C.,  U.S.A.  • 

Morris,    Herbert   X.,   l/o    Manley    Road ;    48,    Lansdowue 

Road,  Crumpsall,  Manchester. 
Muir-Smith,    W.,   l/o    Dundee;    en    A.    B.    Fleming   and 

Co.,  Ltd.,  Caroline  Park,  Edinburgh. 
Owen,  Thus.,  Io   Bristol;  5,   Whitehall   Gardens,  Loudon, 

S.W. 
Oxland,  Robt.,  l/o  Plymouth  ;  32,  Ravenswood  Road,  Red- 
land,  Bristol. 
Picard,  Hugh  K. ;  Journals  to  c/o  C.  Vautin,   66,  Old  Broad 

Street,  E.C. 
l'layfair,   D.   J.,    1  o   Kelvinside ;    7,    Victoria    Crescent, 

Dowanhill,  Glasgow. 
Scrutton,  W.  J.,  l/o  Australia;  18,   Billiter  Street,  London, 

E.C. 
Shepard,  Dr.  Chas.  U.,  l/o   Meeting   Street;  56-58,   Broad 

Street,  Charleston,  S.C.,  LT.S.A. 
Smith,  R.  Greig,  l/o  Newcastle  ;  Liunean  Societv's  House, 

Elizabeth  Bay,  Sydney,  N.S.W. 
Smith,    H.    Wilson,    l/o  Bow  Common;  c  o  Wm.   Docker, 

Varnish  Works,  Lower  Edmonton,  N.,  Varnish  Works 

Manager. 

Spoor,  J.  L. ;  Journals  (temp.)  to  Culver  House,  Gravesend, 
Kent. 

Townsend.  ( '.  !•".,  l/o  Wrotham  ;   Ba-ted   Cottage,   Ightham, 

near  Sevenoaks. 
UUman,  Jas.   A.,   l/o  Pearl   Street;    co   Sigmund   I'llman 

Co.,  146th  Street  and  Park  Avenue,  New  York,  U.S.A. 
Weigall,    A.    1!.,    l/o    Queensland;    Totok,    via    Menado, 

Celebes,  Netherlands  India. 
Welch,  ,1.    Cuthhert;  Journals    to    P.O.    Box     196,   Trail, 

British  Columbia. 

CHANGES  OF  ADDRESS  REQUIRED. 

Claus,  CarlF.,jun.,  l/o  '.14,  Grove  Park  Terrace,  Chiswick,  W. 
Gendall,  W.  H.  S.,1  o  Gas  Works,  Eltoa,  Bury. 
Passmore,  Dr.  F.  W.,  l/o  29,  Wollington  Road,   West   Nor- 
wood. 


Stanley,   Charles    L.,    Messrs.    C.   Stanley    and   Son,   Ltd., 

Wath-on-Dearue.     June  18. 
Vaughan,   J.    Ivens,    Harold   Road,    Leytonstone     Essex 

April  18. 

Hum-pool  g>tiUoi\< 

Meeting  held  on  Wednesday,  May  25/n,  1898. 


BE.    C.    A.    KOIIN   IN    THE    CHAIR. 


SOME    NOTES    OX   THE    DISINFECTION   AND 

DEODORIZATION   OF   SEWAGE  WITH 

CHLORINE. 

BT    MAX     MUSPRATT    AND    E.  SHRAPNEL!    SMITH. 

The  subject  of  Chlorine  Disinfection  has  during  the  last 
year  attracted  afresh  considerable  attention,  notably  at  the 
Sanitary-  Congress  of  1897,  when  Prof.  Delepine  gave 
convincing  testimony  of  its  enormous  germicidal  value, 
based  upon  both  laboratory  and  practical  experience,  and 
was  supported  in  his  views  by  Dr.  Sims  Woodhead,  Dr. 
Porter,  and  others. 

It  will  also  h  •  remembered  that  Dr.  ( 'luyton  read  a  paper  * 
upon  the  same  subject  before  this  section,  in  which  he 
summarised  the  work  done  upon  chlorine  disinfection,  and 
contributed  some  important  researches  of  his  own  in  con- 
junction with  Prof.  Boyce  upon  the  action  of  sodium 
hypochlorite  on  pathogenic  germs. 

His  work  was  later  eon  irmed  by  further  researches  made 
by  Dr.  Klein  and  published  in  the  Lancet. 

Though  the  results  obtained  by  various  workers  differ 
somewhat  owing  to  variations  in  method,  the  mass  of  evidence 
points  to  the  following  conclusions  :  — 

1.  Chlorine,  whether  as  hypochlorite  of  soda,  hypo- 
chlorite of  lime,  or  as  chlorine  gas,  has,  the  same  germicidal 
and  deodorant  value,  though  this  in  practice  is  modified  liy 
the  question  of  contact. 

2.  Chlorine  in  the  proportion  of  1  to  2,000  is  a  safe 
germicide  for  all  ordinary  pathogenic  germs  within  15 
minutes. 

3.  Chlorine  is  a  deodorant  at  a  dilution  of  1  in  150,000. 
These  figures  are  not  approached  by  any  known  disinfect- 
ing bodies  except  sublimate  and  perhaps  formaldehyde,  both 
expensive  articles  ;  and,  when  germicidal  value  and  price  ars 
jointly  considered,  chlorine  stands  as  undoubtedly  the  best 
disinfectant  for  piactical  use. 

At  the  same  time  it  must  be  remembered  that  in  the  case 
of  chlorine  we  have  a  body  which  attacks  organic  matter, 
and  hence,  though  bacteriological  investigation  has  given 
sach  excellent  results,  it  may  be  contended  that  in  practice 
the  chlorine  exhausts  itself  upon  the  organic  matter  present, 
in  the  sewage  to  be  disiufectcd,  and  ceases  to  have  the 
desired  disinfecting  value. 

The  present  communication  aims  at  fixing  the  limits  of 
the  exhaustion  of  chlorine  by  organic  matter  in  sewage, 
and  also  by  ammonia,  the  most  sensitive  of  the  bodies 
fouod  in  excreta  : 

In  these  experiments  the  chlorine  was  employed  in  the 
form  of  hypochlorite  of  soda  ("  Chloros")  containing  10 
per  cent.  av.  CI, 

To  classify  the  sewages,  the  oxj  gen  absorption  test  was 
employed,  and  carried  out  upon  the  lines  laid  down  by  Mr. 
J.  Carter  Bell  in  a  paper  read  recently  before  the  Manchester 
Section  of  this  Society.      Briefly,  the  method  is  as  follows:  — 

Solutions  used— Permanganate  =('001  gr.  av.  0  per 
c.c,  sulphuric  acid  14  ;  thiosulphate  of  soda  to  correspond 
with  permanganate  solution;  strong  potassium  iodide  solu- 
tion and  starch  solution. 

To  25  c  c.  sewage  were  added  50  c.c.  water,  10  c.c. 
sulphuric  acid,  and  51  e.c.  permanganate. 

After  an  exposure  of  four  hours,  potassium  iodide  was  added 
and  the  liberated  iodine  titrated  back  with  thiosulphate. 

The  difference  between  this  result  and  that  obtained  in 
the  absence  of  sewage  gave  the  oxygen  absorption.  For 
the  purposes  of  this  paper  the  absolute  correctness  of  the 
test  is  unimportant,  but  the  results  are  comparative,  and 
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are  sufficiently  accurate  for  the  classification  of  the  sewages 
dealt  with.  ..    ..    . 

The  sewages  were,  at  the  same  tunc,  treateil  with  chlorine 
iu  the  form  of  hypochlorite  of  -"la.  ami,  alter  varying 
exposure,  potassium  iodide  was  added  and  then  acid;  all 
available  chlorine  thus  liberating  free  iodine, which  was 
titrated  with  the  same  thiosulphate  solution  as  in  the  oxygen 
absorption  test.  The  oxygen  absorption  and  chlorine 
exhaustion  are  thus  obtained  in  an  easily  comparable  form, 
and  the  results  iu  the  following  experiments  are  expressed 
as  oxygen 

Experiment  J".— Absorption  test,  four  hour-'  contact  al 
50    l    gava  7-9  grs.  absorbed  0  per  10 

Hypochlorite  ol  soda  containing  10  per  cent.  av.  CI  was 
artde'rl  in  the  proportion  of  1  to  100,  that  i-  I  in  I  00 
chlorine. 


AtterSO  rains,  i  i  lilorine  equalled 


I".'  s'rv  »  per 
,000 


Hir-i. 

U  ■■ 


„       7  days       „  U'8       •• 

A  solution  of  1  in  100  hypochlorite  in  pure  water 
corresponds  lo  2i;  grs.  0  per  100,000.  It  will  thus  be 
-cen  that,  iu  this  cas  the  Uwi  of  chlorine  is  only  16  per 
cent,  in  80  minutes,  and  in  four  hours  it  is  27  percent; 
and  approxim  ...  I>  the  same  as  the  permanganate  abe  n  ption. 
The  rapidity  with  which  the  chlorine  was  lost  al  the 
commencement,  bowtver,  led  us  to  think  that  it  was 
perhaps  due  to  the  strong  hypochlorite  acting  rapidh  before 

it  had  become  mixed  with  all  the  sewage,  and  a. idinglj 

nexl  experiment  was  dified  so  that  strong  hypo- 
chlorite an.l  sewage  'lid  nut  come  immediately  in  contact 
with  one  another,  a-  follows : — 

/        riment    It. — Equal  volumes  of  sewage  ami  dilute 
I, \  ].,..■), ]■  ,i  ;t.   i  •_•  in  ii ii i)  «ere  mixed,  the  results  being  :  — 

Oxygen  absorption  8-2  grains  per  100,000.     Sewage  and 
hypochlorite  treated  as  described  above  gave — 

Inun te  loss  Of  CI B'Sgis.O  per  100,000 

SO  mins VI 

„     lhour =  7*5' 

,.    I  hours -  9'5 

ig  that  these  results  are  cm  onlj  half  the  quantity  of 
-  wage,  thej  are  distinctly  worse,  but  thej  disp  si  ol  the 
question  of  the  rapid  action  :>t  the  beginning  being  due  to 
the  concentrated  liquor, 

ifter  settling  this  point,  a   numbei   of  experiments  were 
mad.-  upon  t>"-  lines   indicated,  the  results  ol   which  vary 
iderabl]     with   the    varying   nature    •  .('  th.-    sewages; 
the  following  is  a  tab!,   of  'hem 


VI 

is 

r.  •" 

0   I'lT 

7-1 

LV.'o 

26*0 

urn 

■V,     M 

" 

<  i\\k''n  absorp. 
i  hi  - 

i 

1   in    Um  hypo- 
dhli 

(Figures  it  volumes  of  sewage  and 

(lilute  hv  po 

It  will  be  noticed  that,  with  the   possible  exception  of 
No.  8,  which  is   an  abnormally   bad    Bewagc,   the  I"--   of 
chlorine,  though  quite  appreciable,  in  no  case  exceeds  50 
!„.,   cent    "'    the  quantity  original!)    present,  or,  in   i 
words,  thi 

Qf  over  l  in  2,000  irine,  which   is  the  figure  at  which, 

according  to  the    various  authorities  cited, 
certa  int  in  l  i  minutes  ul  the  most. 

It  mi 
mattei    i 

run.    limit   and   which,  therefore,  does  not  Stultlf) 
chlorine   as   a  disinfectant.      Thi    following  instances   will 
suffice.     S.  wages  : — 


authorities  cited,    chlorine   is  a 

n  diMT,-  i  i  minim-  at  the  most. 

I  interest  in  point  out  the  quantity  of  i 
t    |  :   si  hi  which  i-  not  attai  ked  by  th  •  chlorine 


i  iwk-.-.i  test  

rganic  mattei1 


urs.  pei  100,000 
(i  in  hall  th.  - 


It  is  thu-  sem  that  in  sewage  the  quantity  of  matter 
which  i-  attacked  by  hypochlorite  in  weak  solution  is 
dingly  -mall,  and.  if  a  strength  of  1  in  100  i-  used  of 
hypochlorite  of  s.>da  containing  10  per  cent  av.  CL  an 
exposure  of  15  minutes  will  kill  all  pathogenic  germs  present. 
I  ir,  if  other  forms  of  chlorine  are  applied,  if  the  chlorine 
added  is  1  in  1,000  of  total  sewage,  the  same  result  will  be 
obtained. 

I  lur  next  experiment  was  directed  to  the  question  of 
deodorization  of  Bewage  and  whether  the  manorial  value  i- 
destroyed  by  the  action  •  f  chlorine. 

It  has  been  proved  both  on  the  large  scale  and  iu  the 
laboratory   that   ordinary   sewage  is   dei  by    1   part 

of  chlorine  to  150,000  of  sewage. 

Ordinar}  sewage  contains  abo.it  5  parts  of  ammonia  per 
100,000,  and  in  order  to  ban-  the  most  adverse  conditions, 
we  treated  a  solution  containing  10  parts  of  ammonia  per 
100,000  with  hypochlorite  of  soda  in    the  proportion    of 

1  to  15, 

There  was  00  evolution  of  nitrogen,  and  after  £4  hours' 
standing  the  following  was  the  condition  of  the  solution  : 
the  chlorine  though  reduced  in  quantity  was  still  present 
in  spit,  of  the  excess  of  ammonia;  ammonia  was  still 
present;  an  1.  most  important  of  all,  after  destroying  the 
chlorine  by  boiling,  the  presence  of  nitrous  acid  in 
appreciable  quantities  was  proved  with  potassium  iodide 
and  starch  ill  acid  solution,  leaving  little  doubl  that,  in  such 
low  dilution  chlorine  does  not  destroy  but  merely  nitrifies 
ammonia,  and  this  does  not  affect  its  manorial  value. 
Reverting  once  more  to  the  question  of  disinfection,   we 

made  the  II  -    — 

Equal  volumes  of  dilute  ammonium   hydrate  (- 
cent.  MI.,;  and  hypochlorite   {-  in   100)  were  mixed  and 
k.-pt  ai  various  temperatures   by  immersion.     The 
available  chlorine  during    different  periods,  expressed  as 
grains  u  per  100,000,  were  as  follows: — 


Temperature, 


;,7         60  85       70-78       SO  85       90  D5 


Alter  1  hour    ■ 
2  hours  • 

■J's 

o-o 

11  ■!> 

34 

7-2 
l.-lt 

i'.-I 
13-0 

l.i- 1 

ll-n 
171 

l.V'.l 
'11'  I 
26*9 

■L'O 

26'8 

•J7-1 

1    in    100  by-  / 
pochlorite  -j 

•IT  I 

J7I 

,, 

27  1 

L'7'1 

i'.i 

This    series    was    undertaken    to    approximate    to   the 
disinfection  of  mixed  excreta  and  urine — as  in.  i  with  in  the 
conservancy  or  pail  -\-t<  a   used  in  a  great  mam  towi 
where  the  total  ammonia   (free  and  albuminoid)  is  about 
1  p.-r  cent.     The    ii-e    of    I    per  cent,   free   ami  Ionia    in  I 
.  iperiment  i-  admitte>U)  too  severe,  but  it  only  emphasises 
the  certainty  of  chlorine  in  its  action  as  a  germicide.     The 
results  go  t..  prove  thai  hypochlorite  maj  be  used  1  iu   loo 
with  a  margin  of  safety,  6  r  the  chlorine  left   exceeds  1  in 
■j. nun  ;.t  the  end  of  om-  hour  iu  the  case  "t  temperatures  up 
i..  B0    I"  85    I- '..  and  at  the  end  of  four  hour-  in  the  oa 
i.  nperatures  ol  60   to  65    I'.     It  will  be  noticed  that  then 

is  a  retardati f  the  reaction  with  ammonia, as  the  chlorine 

us  exhausted. 

An  interesting   poinl  ipon   the  facta  mention.  1 

in  connection   with  deodorization  is  that  hi       too,  pari  ol 
the   ammonia  is   oxidised    t..   nitrons   acid.       \i   ordinal-) 
temperatures  the  percentage  i-  considerable,  and  the  di  i 
position  with  evolution  of  nitrogen  i-  not  of  moment  with 
the  dilutions  named  at  temperatures  below  90    I ■'. 

u .      egret   thai   we  have   nol   had   time  to  go  into   thi- 
question    of  nitrificati  in    in    very    greal   detail,   but  trust, 
however,  thai  by  nexl  session  we  shall  have  a  further  ■ 
in  which  we  call  give  fuller  detai 
this  part  of  the  subject. 

111-.    I    --I..V. 

Mi.  Ai.iuio  Smrtma»i  remarked  that  the  investigation 
ol  the  authors  did  not  seem  t"  .|uitc  nieel  the  n  quirementt 
of  the  case,  inasmuch  an  the  manurial  valui  was 

due,  nol  merel}  to  the  actual  ammonia  which  it  .  intained, 

but    also   to    the   siderable    proportion   ■•!     ail 

matters  which  had  not  1 averted  into  the  i  on  .in  ion  of 

ammonia.     Before  sewage  i  anj  value  in  the  field 

the  nitrogenous   compounds  should  be    converted  by   the 
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org&nisms  in  the  soil  iDto  nitric  acid,  and  from  experiments 
which  he  had  himself  carried  out,  he  was  afraid  that  the 
treatment  with  chlorine  compounds  would  prevent  the 
nitrification  from  taking  place.  There  would  thus  be  no 
benefit  from  the  nitrogen  other  than  ammonia  contained  in 
the  sewage,  and  in  addition  there  would  be  the  risk  of 
injury  to  the  crops  grown  upon  the  land  to  which  sewage  so 
treated  was  applied. 

Mr.  Hekbeiit  K.  Davies  held  that  to  disinfect  sewage 
was  a  mistake  both  economically  anil  biologically,  because 
not  only  pathogenic  organisms  were  destroyed,  but  also 
useful  ones.  The  only  satisfactory  system  of  sewage  treat 
meat  was  the  bacteriological  system  which  had  been  adopted 
at  Sutton  in  Surrey,  Exeter,  &c  With  regard  to  the  pro  ■ 
posals  of  the  authors,  he  did  not  see  how  they  could  be 
adopted  on  a  large  scale,  as  in  a  city  like  Liverpool,  over 
480  tons  of  chlorine  per  day  would  be  required,  according 
to  Koch's  researches,  and  this  meant  an  expenditure  of  at 
least  2,000/.  a  day. 

Dr.  C.  A.  Hill  said  that  during  the  last  few  mouths  lie 
had  been  making  experiments  with  various  disinfectants  in 
connection  with  the  disinfection  of  typhoid  excreta.  The 
plan  pursued  was  to  mix  the  excreta  with  a  definite  quantity 
of  the  disinfectant  to  be  tested,  leaving  it  for  half  an  hour, 
a  reasonable  working  time  for  use  in  a  sick  room,  and  then 
making  plate  cultivations  from  the  resulting  mixture,  incu- 
bating them  and  seeing  whether  any  organisms  grew. 
Amongst  the  disinfectants  tested  were  solutions  of  chloride  of 
lime  containing  1 .")  and  3 i  per  cent,  of  available  chlorine,  anil 
the  solution  of  hypochlorite  of  sodium  known  as  "  chloros." 
In  no  case  did  disinfection  take  place  under  the  conditions 
emploved.  An  important  point  determined  by  this  investi- 
gation was  that  unless  the  excreta  were  thoroughly  broken 
up  and  well  mixed  with  the  disinfectant,  the  interior  of  the 
fcecal  mass  was  never  sterilised  in  the  slightest  degree.  Any 
pathogenic  organisms  contained  in  the  interior  of  these 
lumps  grew  luxuriantly  afterwards.  He  thought  that  the 
disinfection  of  sewage  generally  with  chemicals  was  a  mis 
taken  idea— the  rational  method  being  to  let  it  treat  itself. 
and  this  view  was  daily  growing  in  favour  amongst  sani- 
tarians, owing  to  the  marked  success  of  the  "  septic  tank  " 
system.  As  regards  pathogenic  organisms  in  sewage  there 
were  very  few  which  would  live  any  length  of  time  in  that 
mediurn.  He  had  made  many  observations  on  the  bacteria 
of  sewage,  and  in  no  single  instance  were  any  pathogenic 
organisms  detected  ;  typhoid  bacilli  very  rapidly  died  nut  in 
sewage,  they  lasted  practically  only  two  or  three  days,  or 
perhaps  a  little  longer,  and  during  that  time  became  greatly 
attenuated.  The  deodorizing  effect  of  chlorine  solutions 
was  well  marked,  but  at  the  same  time  the  smell  of  chlorine 
was  objectionable  ot  many  people — a  drawback  to  its 
use  in  private  houses.  Other  substances  were  found  to 
deodorize  just  as  well  without  having  any  objectionable 
odour  of  their  own. 

Mr.  Arthur  Caret,  replying  for  the  authors,  said  it 
seemed  to  him  the  discussion  had  become  one  rather  on  the 
general  question  of  the  treatment  of  sewage  than  on  the 
points  raised  by  the  paper.  To  attempt  to  disinfect  the 
whole  sewage  of  a  town  Jjy  chemical  means  was  of  course 
entirely  out  of  the  question.  The  chemicals  were  valuable 
to  sanitary  authorities,  and  were  likely  to  be  so  for  many 
years  to  come,  but  only  for  restricted  application,  such,  fur 
instance,  as  deodorization,  which  on  a  small  scale  was 
frequently  required,  especially  during  warm  weather. 
Chemicals  were  also  required  for  the  disinfection  of  infected 
sewage,  such  as  that  from  infectious  diseases  hospitals  or 
from  private  honses  in  which  there  was  infectious  disease, 
before  it  enters  the  main  sewers.  The  figures  quoted  by 
Mr.  Davies  were  Koch's  figures  for  the  sterilisation  of  liquid 
sewage,  and  the  figures  in  the  paper  with  which  he  com- 
pared them  were  feu*  the  deodorization  of  sewage,  two  very 
different  things.  Under  no  conceivable  circumstances  would 
it  be  necessary  to  sterilise  the  sewage  of  a  whole  town  as 
considered  in  Mr.  Davies'  calculation.  Disinfection  was 
required  only  when  there  was  infection  to  kill,  and  unless 
the  whole  population  of  a  town  were  down  at  once  with 
some  infectious  disease  there  would  lie  no  advantage  in 
treating  all  the  sewage.  Mr.  Davies  had  observed  that  the 
only  satisfactory   system   of   sewage  treatment  on    a    large 


scale  was  the  bacteriological  treatment  advocated  by  Mr. 
Dibdin,  and  now  working  successfully.  This  was  no  doubt 
the  direction  in  which  success  would  ultimately  be  achieved, 
but  was  it  not  rather  a  question  whether  Mr.  Dibdin  had  yet 
succeeded  ?  Dr.  Hill's  remarks  on  the  action  of  disinfec- 
tants, and  especially  hypochlorite  of  soda,  on  germs 
embedded  in  solid  excreta  were  open  to  this  criticism — that 
no  disinfectant  could  be  expected  to  act  unless  brought  into 
contact  with  the  L'crms  to  be  killed.  In  all  cases  mechanical 
disintegration  was  required  to  destroy  germs  inside  the  solid 
mass  of  excreta.  Dr.  Hill's  remarks  were  directed  chiefly 
against  hypochlorite  of  soda,  but  the  same  arguments 
and  objections  applied  to  all  other  disinfectants.  With 
regard  to  Mr.  Smetliam's  remarks,  undoubtedly  the  mauurial 
value  of  tli-  sewage  depended  on  the  other  nitrogenous 
matter  as  well  as  on  the  ammonia  contained  in  it.  Mr. 
Sraetham  appeared  to  have  an  exaggerated  idea  of  the  effect, 
the  possible  effect,  of  the  quantities  of  chlorine  it  was  ever 
suggested  to  mix  with  the  sewage.  The  chlorine  in  this 
case  could  only  have  been  used  as  a  deodorant,  and  never 
would  be  at  a  dilution  of  about  1  in  150,000  of  sewage;  not 
a  quantity  the  effect  of  which  could  ever  be  noticed, 

MINERALS  OF  LIVERPOOL  AND  DISTRICT. 

BY  CHARLES  C.  MOORE,  P.I.C. 

The  local  rocks  consist  almost  entirely  of  sandstones,  the 
composition  of  which  varies  within  very  narrow  limits. 
Recently,  however,  I  examined  some  small  black  deposits 
occurring  in  the  sandstone  in  the  form  of  fine  threads, 
occasionally  enlarging  into  tiny  pockets  J  inch  in  diameter; 
the  black  grains  analysed  consisted  of  silica  with  a 
coating  of  metallic  oxides,  and  possessed  the  following 
composition  : — 


SiO, 

81  •4(1 

MgO 

1-00 

t'e2U; 
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012 
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More  extensive  examination  of  the  recks  in  various  parts 
of  the  district  shows  that  this  occurrence  of  nickel  and 
cobalt  is  pretty  general.  At  Moel  Hiraddug  near  Prestatyn 
iu  North  Wales  a  considerable  nickel  and  cobalt  deposit  is 
worked  commercially.  It  would  seem  that  such  deposits 
are  not  part  of  the  original  rock  but  are  due  to  subsequent 
infiltration,  and  this  is  supported  by  a  specimen  of 
sandstone  from  liidston  Hill  near  Birkenhead  ;  this  specimen 
contains  15  per  cent,  of  barium  sulphate.  Its  porosity  is 
]7'34  while  the  volume  per  cent,  of  barytcs  is  VSK,  so  that 
in  the  absence  of  barytes  the  porosity  would  be  2522  ;  a 
specimen  of  a  sandstone,  similar  in  every  "ay  except  that 
it  contained  no  barytes,  gave  a  porosity  of  24'8,  a  figure 
very  close  to  what  might  be  termed  the  original  porosity  of 
the  other  specimen.  This  seems  to  show  very  clearly  that 
the  barytes  has  simply  filled  up  the  spaces  already  existing 
iu  the  rock,  and  it  is  obvious  that  such  would  be  the  effect 
of  a  genuine  infiltration. 

It  may  be  interesting  to  mention  that  small  quantities  of 
zircouia  have  been  found  in  the  sand  of  the  Mersey  Bar, 
the  zirconia  being  present  in  the  form  of  the  mineral  zircon. 
Its  source  is  most  probably  the  Millstone  Grit,  which 
abounds  in  the  di.strict  where  the  Mersey  rises. 


itonaon  ^rrtioit. 


Meeting  held  on  Monday,  April  4th,  1898. 


DR.    R.    MESSEL    IN    THE    CHAIR. 


THK  BACTERIAL  TREATMENT  OF  SEWAGE 
CONTAINING  MANUFACTURING  REFUSE. 

BY    W.  J.  DIBDIN-,  F.I.C.,   F.C.S.,  ASH  O.   THl'KICHUM,  E.O.S. 

(This  Journal,  1898,315.) 
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Discussion. 

The  following  remark-  buy.  been  accidentally  delayed :  — 
Dr.  A.  Di  rich  fell  thai  the  meeting  would  .join  with  him 
in  regretting  that  Mr.  Dibdin  could  not  be  with  them,  ami 
especially  at  the  cause  of  hit  absence.  At  the  name  time 
they  mast  acknowledge  that  the  cause  ha<l  been  left  in  good 
hands  and  therefore  had  Dot  suffered.  A  few  months  :ilm 
he  would  nave  elaitneil  the  idea  as  one  of  his  own,  bal 
Mr.  Boechlin  had  recently  shown  that  the  discovery,  lil<<-  many 
other  good  and  bad  thing*,  had  been  made  in  Germany,  and 
the  only  credit  they  could  now  take  was  that  ol  having  first 
brought  it  to  a  practical  conclusion,  owing  chiefly  to  the 
labours  of  Messrs.  Hibdin  and  Thndichnm.  This  was  a 
matter  which  interested  a  very  large  number  of  manufac- 
turers; and  in  reply  to  their  frequent  inquiries  as  to  whether 
the  process  was  applicable  or  not  to  their  residues,  he  bad 
always  answered  thai  it  would  deal  with  anj  manufacturing 
refuse  that  could  be  treated  on  a  sewage  farm,  and  a^  was 
now  shown  in  the  present  paper,  he  might  have  gone  further 
and  said  with  man]  others  that  could  not  be  so  treated. 
Some  years  a^'O  he  bail  inspected  the  Wolverhampton 
Sewage  Farm,  where  the  whole  of  the  land  was  sterilised 
and  the  sewage  went  through  it  without  purification.  The 
present  process  would  deal  with  these  pickling  residues 
successfully,  and  he  hoped  that  the  Boyal  I  ommission  which 
was  about  to  -it  would  recognise  tins  fact  an  1  take  into 
>unl  thai  it  was  no  longer  necessary  to  acquire  land  for 
the  treatment  of  industrial  residues.  He  was  sure  that 
every  chemist  in  England  would  second  bim  in  expressing 
tbe  hope  thai  Sir  Edward  ITrankland  might  be  the  chemist 
on  that  Commission,  for  be  «a>  a  fair  and  large-minded  man 
who  would  nol  be  hampered  by  any  considerations  for  older 
processes  and  methods  -imply  because  they  were  older,  lie 
did  nol  quite  agree  with  Dr.  Rideal  thai  the  bacteriological 
argument  might  be  disregarded.  ]t  bad  been  proved  by 
Parry  [jaws  and  Andrews  that  typhoid  bacilli  die  in  sewage 
in  a  very  -hurt  time;  and  Dr.  Picquart,  working  with  a 
on  small  experimental  tank  and  a  relatively  large  number 
of  typhoid  bacilli,  bad  shown  that,  even  under  tl 
favourable  conditions  to  their  survival,  trerj  few  escaped 
destruction.  Thej  might  therefore  safely  conclude  that  if 
the  process  were  worked  ou  a  large  Bcale  with  the  mixed 
age  of  a  town,  which  at  no  time  contained  any  appreciable 
number  of  typhoid  bacilli,  nor  i  at  all  would  escape  de- 
struction ;  they  would  be  like  foxes  trying  to  get  through  a 
bound-. 

Meeting  held  on  Monday,  Jam  6th, 


nit.  u.  ui  --i  i    in   i  in.  ■  tl  kin. 


pr reding  to  the  formal  business  of  the  evening, 

tin' ('ban  m. hi  observed  thai   Prof.  Dewar's   remarks  in  the 

discussioi Dr.  Hampson*s  paper  tend  at  the  last  meeting 

seemed  to  have  ■    hologieal   momeut,  for  they 

immediately     pr led  les    c tnunicntiun    to   the    Royal 

brilliant  achievement  in  producing  the 
liquefaction  of  hydrogen  in  ■  stable  condition,  with  which 
doubtless  all  the  members  were  now  familiar. 

The  CI  (erred    in    I.  cling  terms  to  tl 

hiss    which   science   bad   suffered    bj    Ihi  Lord 

I 'lay  fair. 

ON  THE  CON'UITIONH  KXK  At  hi  VI. I  ^  h 

01  M  i:  \  hi 'li- 
ny   Vl\  I  VN     B.     I  I 

Wini  the  introduction  "t   calcic  curb  commercial 

scale  and   a<   •  price  wh;ch   enablei   it  to  be  used  fir  the 
generation   ,.f   acetylene   tor  lighting  purpose*,  there   has 

a  the   operation 

if  di mposing  the  carbide  bj  contact  with  water  i.  carried 

on. 

When  in  Jauuar]   1805  I  firsl   introduced  the  -n1 
eiimmerci.il     catbi.b-    and    acetylene    illumination    to    an 
English  audience,  I  experimentally  showed  thai  I 


two  ways  in  which  contact  between  the  interacting 
compounds  could  be  conveniently  brought  about. 

1.   By  allowing  water  to  drip  on  to  carbide, 

■J.  liv  plunging  carbide  into  water, 
and  thai  these  [WO  main  operations  could  be  so  modified  as 
iiii  e  of  generators  which  should  be  more  or  less 
automatic,  i.e.,  should  hasten  oi  decrease  the  rate  of  inter- 
action  and  generation  of  the  gas  as  might  he  required. 

In  the  early  generators  produced  by  tin  inventive  genius 
of  those  anxious  to  gel  a  go  «1  stun  in  this  novel  field  ol 
iudustry,  it  was  to  be  exacted  that  but  little  attention 
.  would  be  paid  to  scientific  principles,  or  to  the  details  of  the 
a  lions  going  on  between  the  water  and  the  carbide,  but 
although  three  years  have  now  pa-s,  d  and  a  considerable 
amount  of  desultory  work  has  been  done  on  the  subject, 
mam  of  the  generators  on  the  market  -till  show  so  * — ""g 
a  disregard  to  the  principles  which  should  be  embodied, and 
in  some  cases,  to  the  Bafety  of  the  user,  that  I  though) 
it  would  be  of  use  to  the  constructors  of  such  forms  of 
apparatus     to    have     the     conditions     existing    during    the 

imposition  of  calcic  carbide  dearly  defined  bj  experiment, 

BO  that  thev  in  iv  have  a  basis  to  go  upon  in  knowing  what 
to  aim  at  and  what  to  avoid,  and  it  is  this  task  that  I  bavi 
attempted  in  the  work  described  In  the  billowing  paper. 

Winn  water  and  calcic  carbide  are   brought   ill   I 
the  completed  re-action  is — 

fill'      •     -J  ll,ii  Call!',    -,     ('II   . 

and    a    kilo,  of   pure    carbide    would    yield    348*9    litres 
acetylene  at  0   C.  and  760   mm.,  or,  in   English  incisures. 
1    lb.     of    carbide    would    yield    5*58    cb.     ft,    a    volume 
increased    to    5  B9    cb.    ft.    under    ordinary    atmospheric 
conditions. 

In  practice,  however,  the  average  yield  rarely,  if  ever, 
eb.  ft  per  lb.,  this  being  partly  due  to  commercial 
carbide  never  being  quite  pure,  and  parth  to  the  excess 
heating  of  the  gas  during  generation  bringing  about  poly- 
merisation of  some  of  tin-  acetylene  with  consequent  loss  in 
volume. 

In    England,   the  calcic   carbide    made   b\    the    Acetylene 
Illuminating  Company    at    their   works   at  of  a 

considerably  higher  degree  of  purity  than  the  ordinary  run 
of  Continental  carbide,  this  being  due  to  the  ear. 
in  the  selection  ef  the  law  material  from  which  tbi 

is  made,  as  with  a  good  lime  practically  flee  from  magnesia. 

phosphates,  and  sulphates,  and  a  dense  coke  of  low  ash,  ■ 
verv  pure  carbide   is  obtained.     The  reason  of  the  1<  ■ 
carbide  containing  as  a  rule  only  85  to  90  pei    cent,  of  true 

carbide  is  due  to  the  present  i  of  a  certain  proportion  of 
nnoombined  original  material  present  with  it  and  di 
undue  p  ids  impurit) . 

In  making   carbide 


rig.  1. 


in  the  form  of  elec- 
tric furnace  usually 
employed,  onl\  a 
pari   of  the   original 

charge    of     raw      ma 
terial  is  used    Dp,  and 
at      the     end     of     the 
"  make    "  t 

the    ingot    of    practi- 
cally     pun-     carbide 
innded       bj      a 
containing 
from    "i"   1,,    t.i 

of  carbide^ 
whilst  outside  this 
again  is  lie     unartrd- 

mixtnre  of  lime 

and  powdered  coke. 
I  '    i-     uialilh  si    that 

miles  a  demand  f-a 
this  crust    on   i 

sj,|  ;,llg     ll| 

would    lie    impost 

tot    the    III.,  i 
to     suj,|,l,      I 

ahuic,  and  ingot 


June  30,  189SJ 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


533 


crust  being  broken  to  standard  size  are  in  practice  blended 
to  give  carbide  yielding  5  cb.  ft.  per  lb. 

The  yield  of  acetylene  from  carbide  of  varying  parity 
is  a  matter  of  considerable  interest  to  the  generator  maker, 
and  the  diagram  (Fig.  1),  which  illustrates  the  yield  of 
acetylene  per  lb.  of  carbide  of  varying  purity  given  oft'  under 
ordinary  atmospheric  conditions,  will  be  found  of  use. 

Great  sties-  lias  been  laid  up  .in  the  dangers  of  acetylene 
being  largely  dependent  upon  impurities  in  the  gas  derived 
from  foreign  matters  in  the  carbide,  and  in  conjunction 
with  Mr.  Boverton  Redwood  I  have  devoted  considerable 
attention  to  trying  to  elucidate  how  far  this  is  so. 

'The  danger  dependent  on  the  purity  of  the  carbide  arises 
from  the  presence  in  some  samples  of  compounds  liable  to 
yield  spontaneously  inflammable  gases.  These  gases  are 
two  in  number ;  {a)  the  compounds  known  as  phos- 
phuretted hydrogen  or  phosphene,  which  will  ignite  on 
contact  with  air,  and  (h)  siliciuretted  hydrogen,  which  has 
the  same  property. 

These  experiments  were  specially  directed  to  ascertaining 
whether  these  gases  do  exist  in  acetylene  made  from 
ordinary  commercial  carbide,  and  to  whal  extent,  and 
secondly,  as  to  whether  the  quantity  so  present  is  a  cause 
of  danger. 

Samples  of  ordinary  commercial  carbide  were  purchased 
from  various  dealers,  and  care  was  taken  that  the  English, 
American,  and  Continental  carbide  should  be  all 
represented. 

The  samples  were  numbered  I.  to  XI I.,  and  an  equal 
weight  of  each  being  employed,  acetylene  was  generated 
from  them  by  the  action  of  water,  and  the  phosphuretted 
hydrogen  in  the  gas  was  then  determined  with  the  following 
results  ! — 


Number  of 

Sample. 


Percentage  of 
Phosphuretted 

Hydrogen. 


Number  o 
Sample. 


Percentage  of 

Phosphuretted 

Hydrogen, 


I. 

0'43 

VII. 

072 

If. 

0"91 

VIII. 

Trace 

III. 

2  '.Sil 

IX. 

0'51 

IV. 

o-.-.s 

X. 

U-II2 

V. 

0'6a 

XI. 

H'77 

VI. 

o-.-fj 

Xlf. 

0-80 

Average  from  all  samples,  0"65  per  cent. 

It  is  seen  from  this  that  the  phosphuretted  hydrogen 
varied  from  a  trace,  too  small  to  estimate,  up  to  2-30  pet- 
cent.,  the  sample  yielding  this  result  being  of  Continental 
manufacture. 

The  acetylene  was  generated  from  these  sample-  of 
carbide  by  allowing  water  to  drip  upon  pieces  the  size  of 
hazel  nuts,  the  method  of  production  most  likely  to  give 
rise  to  spontaneous  ignition  had  there  been  any  tendency  to 
it,  but  in  no  case  did  it  occur. 

The  samples  of  carbide  varied  very  much  in  purity,  the 
lowest  yield  of  acetylene  being  2J  c.  ft.  per  lb.,  whilst  the 
highest  closely  appoached  the  theoretical  quantity,  but  no 
relation  was  found  between  the  quality  of  the  carbide  and 
the  percentage  of  phosphuretted  hydrogen  in  the  acetylene, 
some  of  the  poorest  samples  of  carbide  yielding  a  gas  verj 
free  from  this  impurity. 

I'  seemed  possible  that  a  concentration  of  the  phosphorus 
compounds  might  take  place  in  the  outer  crust  formed 
around  the  ingot  during  manufacture,  and  experiments 
wei-e  made  to  see  if  this  were  so. 

Bj  the  courtesy  of  the  Acetylene  Illuminating  Company 
a  portion  of  an  ingotrwith  its  crust  intact  was  obtained,  the 
crystalline  material  of  the  ingot  containing  9(i  •  7  per  cent, 
of  true  carbide,  whilst  the  crust,  although  varying  very- 
much  in  composition  according  to  its  distance  from  the 
ingot,  contained  an  average  of  51*9  per  cent,  of  carbide. 
A  second  sample  of  ingot  and  crust  gave  even  better  results, 
the  ingot  containing  99  per  cent,  of  carbide  and  the  crust 
77  per  cent. 

Analyses  were  made  of  the  acetylene  from  these  samples, 
but  the  results  showed  no  indication  of  the  poorer  material 
being  richer  in  phosphorus  compounds  than  the  ingot 
itself. 


On  breaking  up  some  ingots  of  calcic  carbide,  metallic 
nodules  manifestly  differing  from  the  pure  carbide  are 
observed,  and  are  far  more  abundant  in  specimens  of 
foreign  manufacture  than  in  English-made  carbide. 

These  nodules  are  generally  found  in  a  spherical  or  oval 
shape,  and  have  evidently  separated  from  the  molten  mass 
on  the  crystallising  of  the  true  carbide. 

From  this  it  seemed  highly  probable  that  a  concentration 
of  the  impurities  might  take  place,  and  that  the  presence  of 
these  nodules  might  he  an  active  source  of  danger. 

In  order  to  verify  this  point  calcic  carbide  was  obtained 
in  bulk,  and  as  before  both  English  and  foreign  makes  were 
represented.  This  carbide  was  then  carefully  broken  up, 
and  the  nodules  and  anything  which  appeared  to  d iff er 
frotn  true  carbide  were  collected. 

The  nodules  differed  somewhat  in  appearance,  two  distinct 
varieties  being  clearly  noticeable. 

a.  Grey  nodules,  not  attracted  by  the  magnet,  not 
oxidised  when  exposed  tc  air  or  heated  as  a  solid  lump  in 
blowpipe  flame.  Specific  gravity  35  to  58.  In  a  fine 
powder  some  had  a  very  faint  garlic-like  odour,  gained  5  per 
cent,  when  heated  for  half  an  hour,  and  attacked  platinum 
when  heated  on  it  for  some  time.  These  nodules  gave  no 
gas  when  acted  on  by  water. 

B.  Steel-like  nodules  which  were  strongly  magnetic,  and 
became  coated  with  iron  rust  when  exposed  to  moisture  and 
air  tor  some  time,  and  which  gave  no  gas  when  acted  on  by 
water.     Specific  gravity  6"  3  to  6  8. 

Analysis  showed  that  the  foreign  matter  present  in  the 
carbide  consisted  of: — 

(  aiborundum  or  carbide  of  silicon, 
Metallic  silicides, 

Iron,  occasionally  calcium,  and  traces  of 
Phosphorus  and  sulphur  compounds. 

I  hie  of  the  nodules  on  analysis  yielded  : — 

Per  Cent. 

Silicon 30TC. 

Iron 58-07 

Calcium 2'65 

Aluminium ;roi 

Magnesium frts  t 

Carbon,  ic 189 

100*00 

None  of  these  substances  gave  spontaneously  inflammable 
gases  when  acted  upon  by  water,  but  in  a  few  instances  a 
nodule  was  found  which  evidently  contained  magnesium 
silicide,  and  which  when  powdered  anil  acted  upon  bv 
hydrochloric  acid  gave  a  few  bubbles  of  spontaneously' 
inflammable  gas. 

In  some  cases  we  found  that  the  carbon  deposited  by 
holding  a  cold  surface  in  an  acetylene  flame  contained  traces 
of  silica,  and  this  seems  to  support  the  idea  that  siliciuretted 
hydrogen  may  occur  in  the  acetylene,  but  if  it  does,  the 
amount  is  so  small  as  certainly  to  give  no  danger  of 
spontaneous  ignition. 

A  -ample  of  gas  which  appeared  to  give  a  considerable 
quantity  of  silica  was  burnt  under  such  conditions  as  to 
allow  of  the  silica  being  collected,  and  tm  estimating  tho 
quantity  formed,  it  was  found  to  correspond  to  0"  01  per  cent. 
of  siliciuretted  hydrogen  in  the  original  gas. 

Having  satisfied  ourselves  that  the  average  percentage  of 
phosphuretted  hydrogen  present  in  acetylene  was  belcw  1 
per  cent,  we  next  proceed  to  ascertain  what  percentage  of 
spontaneously  inflammable  phosphuretted  hydrogen  must 
be  present  in  order  to  make  a  gaseous  mixture  w-hich  would 
ignite  on  coming  in  contact  with  air.  It  is  generally  sup- 
posed that  the  phosphuretted  hydrogen  present  in  acetylene 
is  derived  from  phosphides  of  calcium  present  in  the  carbide, 
and  which  has  been  produced  by  the  use  of  phosphatic  lime 
or  from  phosphates  in  the  mineral  ash  of  the  coke  employed, 
such  phosphides  being  decomposed  by  water  with  liberation 
of  phosphuretted  hydrogen. 

In  view  of  the  generally  accepted  theory  of  its  production,, 
we  made  phosphuretted  hydrogen  by  acting  on  calcic  phos- 
phide with  water  and  tried'  to  determine  what  proportion  of 
this  gas  had  to  be  mixed  with  acetylene  in  order  to  give 
spontaneous  ignition.     We  found,  however,  that   the  mere 
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contact  with  water  necessitated  in  mixing  the  pases  ren- 
esulting  mixture-  uon-spontaneously  inflammable 
.  u hen  hot  water  was  used,  and  that  tin  pbosphuretted 
hydrogen  alone  failed  to  ignite  after  being  in  contact  with 
water  fur  some  time.  Pbosphuretted  hydrogen  was  then 
made  bj  acting  on  phosphorus  with  boiling  -"die  hydrate, 
an. I  it  was  found  that  using  hot  water  it  required  over  s'/ 
t„  i  cent  to  render  the  acetylene  and  phosphurett.  d  hydrogen 
mixture  spontai  eously  inflammable. 

Prom  this  series  of  experiments  it  was   perfectly  clear 

that  when  once  the  mixture  of  gas  is  made  even   a  high 

of  pbosphuretted  hydrogen  would  be  perfectly 

icepl  in  so  far  as  it  would  give  rise  to  deleterious 

I  might  lower  the  igniting  point 

of  the  acetylene,  bul  that  no  risk  of  spontaneous  Ignition 
exist-. 

If.  however,  one  considers  the  methods  by  which  the 
carbide  is  brought  in  contact  with  water  in  the  various  forms 
of  acetyl)  ne  generators  and  the  verj  high  temperature  which 
may  be  attained  by  the  action  of  water  upon  the  carbide,  it 
idem  that  there  are  cases  in  which  water  being  allowed 
to  drip  on  the  carbide  or  even  to  rise  slowly  around  the 
de  might  give  spontaneous  inflammability  to  a  mixture 
containing  air,  which,  when  only  moderately  heated,  would 
be  absolutely  free  from  this  danger. 

A  series  of  experiments  was  now  instituted  to  see  what 

prop,  Jcii    phosphide   mixed  with  calcic  carbide 

would  cause  spontaneous  ignition  on  contact  with  ait.     In 

pertinents  strictly  comparable  it  was 

that   the  ingredients   used    in  each  experiment 

of  division   and    thai   a   similar 

inl    ol    water  should  be  in  each   case   added    to   the 

mixture. 

Pun  crystalline  carbide  and  fresh  calcic  phosphidi 

reduced    to    powder    and   sieved  down    to    uniform   size 

Mixtures  of  these  two  ingredients  were  then  made  and  put 

in  charges  of  5   gnu-,  into   small    porcelain  vessels  into 

i  of  which  5  cc.  of  water   wa     added,  and  it  was  found 

on  testing  from  50  pel   cent  downwards,   even  when 

on|v  nosphide  was  present,  spontaneous 

evolved  ;ums  would   in  many  cases   take 

place,  and  it  was  led  during  these  experiments  that 

the  acetylene  came  off  mon  readily  than  the  phosphuretted 

hydrogen,  and  thai  the  ignition  was  generally  brought    ' 

bj  a  flash  from  a  bubble  of  phosphuretted   hydrogen  after 

the  first  rush  of  acetylene  bad  passed  off     In  other  words 

the  calcic  phosphide  was  less  readilj  decomposed  by  water 

than  the  calcic  carbide,  so  that    would  be  l    pet   cenl 

phosphide  in  the  original  mixture  would  mean  a  tar 
higfcet  percentage  by  the  time  the  calcic  phosphide  cam.' 
i..   be   decomposed,  and   it    was   nun  that    the 

temperature  created  b)  the  action  of  a  limited  quantity    "f 

water    upon    the    carbide    had    a    gnat  deal    to  do    with    the 

result. 
i  ith.  i   experiments   were  then    made  with  mixtures  of 

carbide  and  phosphide  by  plunging  the  mixture  under  the 
surface  ofsevi  ral  times  its  own  volume  ..t  water,  and  it  was 
then  found  t'n. it  •-'.'.  pet  cent,  of  phosphide  might    in  • 

al   «  itbo  it   !•  >'ii  ignition, 

tin-  |  ■  ii>«  due  t..  tin-  .  •  t  ol   the  ma--  of 

•  r  present. 

II,,-,    experiments   teemed  to  show  thai  Knglish  calcic 
>ide  ..!  ordinary  commercial  manufacture  ma]   be  used 

without  any  danger  foi  generating  acetyl gas,  provided 

alwayi  that    the  gel  islrnclion  a-  t.. 

prevent  overheat 

Ih.  next  point  to  be  determined  was  tl 

developed  during  the  decon  de  by 

water  in  the  get  '  litions   which  tend   to 

inert  sen   the   intensity   ..i  the  action.     In  these 

eriments,  in  order  t.,  secure  uniformitj  and  to  make  the 

.Ik  strictly  i   Lie  quantity  ol 

carbide  of  uniform  quality    was,  bj    the   kindt f  the 

Acetylene   [llnminating  t...  supplied  broken   to  uniform 

Samples  from  \ari.,u-  parts  rd   the  bulk  were  tak 

,i,  ih,   results  obtained   rarying  from  a   minimum  of 
to  99  9  |,  t  sent.,  tl,,  jidemble  i,1 

i 91-8  per  cent.    Greater  oniformit)  than 


this  could  not  be  expected  in  the  hulk,  as  it  was  found  that 
if  a  well  crystallised   piece  of  carbide  were  broken  up  into 
three  pieces,  each  piece  would  vary  slightly  from  the  oil 
a-  shown  in  the  following  analyses  :  — 

In.)  92  3  per  cent,  of  pure  carbide, 

in.)   I'll- 7 
919 

and  with  commercial  carbide  this  must  be  so,  as  in  the 
electric  furnace  the  mass  is  never  sufficiently  liquid  to 
ensure  complete  mixing. 

The  first  determination  attempted  was  the  number  of 
■  •  liberated  per  gnn.  of  carbide  decomposed. 

A  rough  calorimeter  was  made  by  jacketing  a  beaker 
18'5  cm.  in  diameter  with  cotton  wool.  This  airangement 
ausw  red  |"  Eectly  well  as  it  was  found  that  when  a  litre  of 
water  at  4.',  C.  "as  placed  in  it  the  temperature  only  fell  to 
-l  i  -  i  aftei  standing  10 minutes  in  a  room  at  18'6  C,  • 
so  small  as  to  have  no  practical  influence  on  the  follow- 
ing determinations : — 

1.  A  single  piece  of  carbide  of  known  weight  was  dropped 
into  a  litre  of  water  at  known  temperature  in  tin-  ins  llated 
beaker,  and  the  moment  gas  ceased  to  come  off  the 
increase  of  temperature  in  tin-  water  was  noted. 

The  r.sult-  of  these  experiments  were  as  follows  : — 

I. 


linn-. 

of 

Uken. 

Grow.        ,. 
.'ale,, 

Carbide.     "lr'     u 

spondillg       ..  ■       ; 

■ 

1,000 
1,000 

IJ-7 
19-7 

171 
ll'l 

17,400               K>7 
11,400               8M 

tie 

a 
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0-8   to  4*8    gtms.   were  weigh,  d  into   quantil  0,40, 

and  50  these  were  throw n   inl 

litre  of  watet    -   the  b   ikerwiththi  following  results 
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oi  i  grm.  of  carbide  liberates  377  calories. 

III.  Th.    la-t   •  ■xpcrimciii    was    B(  ited    hill    the 

carbide  was  ii   little  more   finely  broken      The  mean  result 

rbide  lib. ran-  384  calories. 

~  show    the   soniewhnl  result   that 

or.    tin.  ly  hroken-up   |  loped  the   least  I 

l.iit   ,,   mo  on   Bhows   the   reason    for   thi-. 

'|'h,.  w.  ighinf i  "I'  an  exact  quantity  nf  the  small  carbide 

than    taking    the  weight  of 
whilst   the  larger  surface  presented  by  the   hn 
carbide   to   the   a. lion   of   moisture    in   the   air  all    i   od   bo 
oausi  nposition  of  a  larger  proportion  of  the  fine 

than    ol    the    large    lump  carbide,  and    hence   render  it    of 
p  ...no  .|u  in .  w  bilsl  the  i  lore  rspidlj 
less  thorough)]    will   it  be  cool,  and  subsequent  experim 
confirmed  these  a-  being  thi  causes  of  tin-  discrepancies. 
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III. 
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It  is  manifest,  therefore,  the  406  calories  will  most  nearly 
represent  the  heat  evolved  by  the  decomposition  of  1 
grm.  of  91"3  per  cent,  calcic  carbide,  and  this  would  be 
equivalent  to  444   6  calories  for  pure  carbide. 

This  portion  of  the  work  had  already  been  completed 
when  experiments  were  published  from  the  Imperial 
Technical  Institute  at  Cbarlottenburg  to  determine  the  rise 
nf  temperature  given  when  Neuhausen  carbide  is  decomposed 
by  immersion  in  a  large  excess  of  water.  Xo  analysis  of 
the  carbide  is  given,  and  the  results,  which  were  reprinted 
in  the  Journal  of  Gas  Lighting  for  March  22,  page  645,  are 
the  best  tribute  that  could   be  paid  to  the  superiority  of  the 


English  carbide,  as  the  mean  of  the  Charlottenburg  deter- 
minations gives  260*5  calories  per  grm.  of  carbide,  which 
would  mean  that  the  samples  used  contained  only  some 
58  to  59  per  cent,  of  true  carbide. 

Taking  400  calories  as  the  heat  evolved  on  the  decompo- 
sition of  a  good  commercial  carbide,  it  is  at  once  evident  that 
this  action  evolves  about  one-twentieth  the  heat  developed  by 
the  complete  combustion  of  carbon,  but  as  the  intensity  of 
the  temperature  developed  is  a  function  of  the  time  needed 
to  complete  the  action,  and  as  the  decomposition  of  the 
carbide  in  contact  with  water  is  extremely  rapid,  it  is 
manifest  that  the  temperature  developed  may  be  so  high 
as  to  lead  to  serious  disaster. 

All  the  generators  at  present  before  the  public  may  be 
conveniently  classified  under  three  heads  : — 

I.  Those  in  which  water  is  by  various  devices  allowed  to 
drip  or  flow  in  a  thin  stream  on  to  a  mass  of  carbide, 
the  evolution  of  the  gas  being  regulated  by  the 
stopping  of  the  water  feed. 

II.  Those  in  which  water   in  volume  is  allowed  to  rise  in 

contact  with  the  carbide,  the  evolution  of  the  gas 
being  regulated  by  the  water  being  driven  back  from  the 
carbide  by  the  increase  of  pressure  in  the  generating 
chamber. 

III.  Those   in  which   the   carbide   is  dropped  or    plunged 

into  an  excess  of  water  ; 
and  attempts  were   now   made  to   obtain   definite  data  as  to 
the    temperatures    developed    when    the    cheuiical    action 
between  the  carbide   and  the  water  was  taking  place  under 
these  various  conditions. 


GAS 


TYPES      OF      GENERATORS 


In  all  the  following  experiments  the  temperatures 
reached  in  the  mass  of  decomposing  carbide  were  measured 
by  the  Le  Chatelier  thermo-couple,  the  general  arrangement 
of  which  has  been  so  often  described  that  it  is  unnecessai  v 
to  again  repeat  it. 

A  resistance  of  19- 15  ohms  was  introduced  into  the 
circuit,  and  the  couple  was  calibrated  with  every  possible 
precaution,  immersion  in  a  paraffin  bath,  the  temperature 
of  which  was  checked  by  a  standard  thermometer,  being 
used  to  fix  the  points  up  to  300;  (_'.,  whilst  the  boiling  points 
of  sulphur  and  tin  protoehloride  were  taken  to  she  4  IS 
and  606°  C,  whilst  above  this  point  it  is  now  well  known 
that  the  line  i-  perfectly  straight. 

The  first  set  of  experiments  was  made  to  determine  the 
temperature  generated  when  water  drips  upon  carbide,  and 
considerable  difficulty  was  found  in  arranging  the  apparatus 
in  such  a  way  as  to  make  it  a  fair  test  of  what  really  takes 
place  in  practice.  After  several  failures  the  form  of 
apparatus  which  was  finally  adopted  was  as  follows: — 

A  cylindrical  cage  of  wire  gauze  (a)  for  holding  the 
carbide  was  stood  in  a  porcelain  dish  (b)  supported  by  an 


iron  tripod  standing  in  the  circular  dish  (c),  which  acted  as 
a  mercury  seal  for  the  bell  jar  (i>).  The  tubulure  of  the 
bell  jar  was  closed  by  a  cork  carrying  the  two  glass  tubes 
insulating  the  thermo-couple,  the  dripping  funnel  (k)  fitted 
with  a  stop  cock  aud  a  double  jet  (r)  at  its  lower  extremity, 
and  a  wide  brass  tube  (g)  closed  with  a  cork  through  which 
passed  the  delivery  tube  (n)  (Fig-  2,  see  next  page). 

Having  about  half  filled  the  carbide  cage  (a)  with  the 
91  '3  per  cent,  carbide  it  was  placed  in  position,  standing  on 
a  piece  of  asbestos  card  in  the  porcelain  basin  and  the 
bell  jar  placed  over  it,  the  bottom  being  sealed  with  2  cm. 
of  mercury  in  the  bottom  dish,  the  cork  was  put  in  position, 
the  thermo-couple  being  raised  or  lowered  uutil  it  was  at 
the  required  depth  in  the  carbide  cage,  which  was  then  filled 
up  over  the  couple  by  dropping  in  carbide  through  the 
brass  tube.  When  the  quantity  of  carbide  to  be  used  had 
been  charged  in,  the  brass  tube  was  closed  by  a  cork  bearing 
the  delivery  tube,  which  in  turn  was  connected  to  a  condenser 
aud  collecting  bottle,  and  the  water  was  run  in  in  known 
quantities  by  the  dripping  arrangement,  readings  of 
temperature  being  taken  every  minute. 
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The  charge  of  carbide  employed  in  every  case  was  ball  a 
pouDd,  ami  a  verv  large  number  of  experiment*  was  made, 
u  ||   t became  evident   thai  owing  partly  to  the  i - 

•  ng   properties  of  the  lime  formed,  whieh  in  many 

rumbled  of!  from  the  surface  of  the  decomposing 
carbide  and  coated  the  thermo-couple,  and   parti} 

iple  only  being  abn.it  7  nun.  in  length  and  so  oulj 
recording  the  tem|  '   s  verj   Bmall  portionof  tlie 

charge   of  carbide,  ihe   temperature   readings   were  often 

stly  too  low,  as  actions,  such  a-  the  form  ition  of  tar 
vapours,  could   be  observed  going  on  in  parts  o 
whilst  the  thermo-couple  was  registering  a  temperature  200 

reel  less  than  was  known  to  be 1>  d  for  the 

action  visibly  taking  p 
M'.r 

Btreams  ol 


the 
water 
impinging  upon 
irbidc  must 
not  tl  m  di 
on  to  the  Ihei  mo 
couple  or  it  i* 
manifest  tliat  cor- 
rect readings 
cannot      be      oli- 

The  first  dosen 
expei 

in  to 

hliov  the  various 
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tin-  in-'  I 
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realised,  then  the 
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to       show 
something       liki- 

n    re  - 

suit.  The  data 
deduced  from  the 
experiments  are 
tlwit  when  water 
is  allowed  i"  drip 
or  Bow  in  a  thin 
,,  upon  a 
man  of  calcic 
carbide,  the  tem- 
perature rapidlj 
until  after 
about  18  ' 
minutes  the  maxi- 
mum  i-   reached,  il.  •  iccording   to  circumstances 

t,,  ir 10  i  i"  700   I    .  and  it  is  probable  thai  in  some  pacta 

nf  the  man  tl"-  higher  limit  is  nearly  always  attained,  ti 
,,i   tar  being  generally    found  in  the  residual  lime,  and  in 
.  ii  i-  insufficient  quantity  to  make  the  lime  yellow 
,   whilsl  vapours  ol    benxene    and    other  poly- 
ition  products  freely  pass  off  with  thi 
i  he  maximum  temperature  rarely  lasts  a  minute,  and  the 
fall  in  temperature  proceeds  rapidly  from  15  to  20  minutes 
;,nd  ili  owlj  un'i1  the  action  c< 

'l'|u.  ,,  in.-  for 

.,,,  bonr,  ana   il  will  be  lufflcienl  here  to  givi 
typi  bJ  of  ili'  time  and  tempt  rature  factors. 
Leaving  the  question  ol  ii»-  temperature  developed  in  this 
aeratoi  anothci  import  the  length  ot  nine 

over  which  geocratii i   gas  continues  uftei  the  addition  of 

„.,,,.,  i.,  -I,,  eat bide  has  a  i  lea  which  -• 

tn  axis!  amongst  mi  appsrutnsol  Ibis  type 

I,,  do  in  order  i"  stop  the  gi  ni  i 
p  tin-  watet  suppl]  i  this,  however,  il 
liberation  i  Btinues  with  en  i 

increasing    slownesi    for    sometimes    an    hour   and   thret 
quarters  after  the  water  suppl)   lias  ceased,  whilsl   th 

insideraole  in  volume.    The  length  ol 


Thermo-couple  lieadiii;,'*  per  Minute. 

ii'27  grots,  of  carbide  used  and  S30  grms.  of  water  dripped 
on  during  the  first  40  minutes. 
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time  over  which  the  generation  extends  will,  "l  course, 
depend  to  a  certain  extent  upon  the  amount  of  water  added, 
the  percentage  of  carbide  nudecotnposed,  and  the  tempi 
jure  at  which  the  mass  of  carbide  happens  to  be  when  the 
water  supply  ceases,  whilsl  the  generation  will  it-elf  depend 
upon — 

a.  The  dehydration  of  ihe  calcic  hydrate  first  formed. 

A.  The  decomposition  of  water  condensed  from  the  gas 
present  ;i-  the  temperature  of  the  generatoi  falls. 

When  water  acts  upon  call  the   firs)   reaction 

probaM]  is  <  a<  -  II  I  I  {  ."  I  I  H  whilsl  thi  limi  so 
formed  then  takes  op  another  molecule  ol  watet  forming 
calcic  hydrate  CaO  +  H.0  CafJHO)..  i.1  temperatures  of 
from  120—480  C,  however,  calcii  hydrate  begins  to  pari 
with  it-  water  of  hydration,  and  the  affinity  for  watet 
exerted  hj  anj  undecomposed  carbide  still  present  lead-' 
the  reaction— CaCj-t- Cat  HO).  =2CaO  +  (    11 

A  large  uumbei  of  experiments  were  made  bj  placing  a 
known  weight  of  carbide  in  a  generating  cylinder,  running 
in  known  volume  and  weight  of  water  in  a  given  time,  and 
carefully  measuring  Ihe  volume  ol  gas  for  the  first 
10  minutes  and  again  when  the  action  had  practi 
ceased,  and  not  more  than  l  c.  .  ol  gas  was  evolved  in 
lo  minutes. 

Tabulating  the  results  obtained  in  the  experiments  we 
obtain  the  following  i — 
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These  results  are  of  ver)   great  interest,  as  tbej  not  only 
si, on   clearlj    the  faots   already    pointed   out,  bul 
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that  in  any  automatic  apparatus  on  this  principle  the  cut-off 
should  be  SO  arranged  that  at  least  one-fourth  of  the  total 
holder  capacity  is  still  available  to  store  theslowly  generated 
gas. 

Another  very  important  deduction  to  be  arrived  at  from 
the  figures  is  the  large  excess  of  water  over  and  above  the 
theoretical  quantity  required  to  ensure  complete  decompo- 
sition of  the  carbide  by  this  process,  this  being  to  a  certain 
extent  dependent  upon  the  form  of  the  generator. 

According  to  theory  64  parts  by  weight  of  carbide  require 
onlv  36  parts  by  weight  of  water  to  completely  decompose 
them  and  convert  the  lime  into  calcic  hydrate.  This  would 
mean  that  each  pound  of  calcic  carbide  needs  a  little  under 
half  a  pint  of  water  to  complete  the  action,  whilst  a  glance 
■at  the  table  shows  that  owing  to  the  evaporation  due  to  the 
heat  of  the  action,  half  the  addeil  water  is  driven  off  as 
steam  with  the  acetylene  or  left  mechanically  adhering  to 
the  lime,  and  the  smallest  quantity  likely  to  complete  the 
action  would  be  a  pint  to  a  pound  of  carbide,  whilst  in 
reality  the  only  safe  way  is  to  add  sufficient  water  to  drown 
the  residue. 

If  this  is  not  done  the  lime  forms  so  protective  a  coating 
to  the  carbide  that  small  quantities  often  remain  undo. im- 
posed, and  if  the  residues  are  thrown  into  a  drain  or  cess- 
pool] tbe  evolution  of  acetylene  would  give  an  explosive 
mixture,  which  on  account  of  its  low  point  of  ignition  would 
be  a  serious  danger. 

Points  of  considerable  interest  to  the  generator  maker 
are  the  spate  occupied  by  a  given  weight  of  carbide,  the 
volume  of  the  lime  formed  from  it  on  decomposition,  and  the 
volume  of  gas  that  can  be  evolved  from  a  given  space  filled 
with  carbide. 

The  density  of  calcic  carbide  is  2-2,  and  therefore,  a 
cubic  foot  of  solid  carbide  would  weigh  137  pounds.  In 
practice,  however,  the  weight  of  carbide  which  can  be  got 
into  a  cubic  foot  space  depends  upon  the  size  to  whieli  it  is 
broken,  and  with  the  size  commercially  sent  out  a  fair 
average  would  be  80  pounds  per  cubic  foot  of  carbide  space, 
and  this  weight  of  carbide  at  j  eb.  ft.  per  lb.  would 
yield  400  cb.  ft.  of  acetylene. 

line  pound  of  pure  calcic  carbide  yields  1  •  1 5  lbs.  of 
slaked  lime  (one  kilo,  of  carbide  yields  1,156  grams  of  slaked 
lime),  and  the  volume  this  will  occupy  depends  entirely 
upon  the  way  in  which  tbe  water  is  brought  in  contact  with  it. 

In  an  automatic  generator  of  the  first  class  where  water 
drip-  slowly  upon  tbe  carbide  in  sufficient  quantity  to 
decompose  it  but  not  to  flood  it,  the  lime  swells  up  and 
occupies  2  to  25  times  the  bulk  of  the  original  carbide, 
when,  however,  the  water  flows  in  more  rapidly,  the  impact 
of  the  water  heats  down  the  lime  and  the  space  occupied  is 
not  so  large. 

In  generators  of  tbe  second  type  in  which  water  rises  from 
below,  the  weight  of  the  undecomposed  carbide  above  it 
presses  down  the  lime  below  and  keeps  it  in  a  compact  mass 
occupying  about  one  half  more  space  than  the  carbide  from 
which  it  was  formed. 

With  the  third  type  of  generator  it  really  becomes  a  ques- 
tion of  the  rate  at  which  the  excess  of  undissolved  calcic 
hydrate  settles,  and  this  w  ill  be  discussed  later  on. 

The  large  proportion  of  water  vapourised  during  the 
evolution  .d'  the  acetylene  at  once  draws  attention  to  the 
necessity  of  arranging  all  the  generator  connections  iu 
Bach  a  way  that  condensation  shall  not  lead  to  stoppage  of 
.the  delivery  pipes. 

Where  a  holder  capable  of  taking  the  full  make  of  gas 
from  the  largest  charge  of  carbide  the  generator  can  contain 
is  employed,  a  drip  pipe  or  catch  box  between  the  generator 
and  the  holder  is  all  that  is  practically  necessary,  but  where 
a  generator  is  supposed  to  be  sufficiently  automatic  not  to 
need  a  holder,  every  precaution  must  be  taken  to  ensure 
complete  condensation  before  distribution. 

It  must  also  be  clearly  borne  in  mind  that  the  liquid 
products  caudensible  from  the  gas  are  of  the  most  corrosive 
character  both  t  >  paint  and  metal,  and  one  of  the  problems 
the  generator  maker  will  find  himself  confront  ed  with  in  the 
near  future  is  the  rapidity  with  which  the  paint  in  the 
interior  of  the  holder  and  tank  gets  attacked. 

In  order  to  determine  the  composition  of  the  liquid 
products,  the  gas  on  leaving  the   appai at 08   was  made   to 


pass  through  a  Licbig's  condenser,  hut  it  at  once  became 
manifest  that  with  the  apparatus  I  have  described,  by  far 
the  largest  proportion  of  the  condensation  went  on  in  the 
bell  jar,  the  walls  running  down  with  liquids  and  even  tar. 

Another  form  of  apparatus  was  therefor,,  adopted  con- 
sisting of  a  distillation  flask  with  side  tubulure,  and  tbe 
bottom  of  the  flask  having  been  covered  with  sand,  the 
carbide  was  placed  in  it,  and  the  tubulure  connected  with 
the  condenser,  water  being  run  in  upon  the  carbide  from  a 
dripping  funnel  as  before. 

The  heat  generated  caused  frequent  breakage  of  the  flask, 
but  a  considerable  quantity  of  a  strongly  alkaline  yellowish 
liquid,  containing  ammonium  sulphide,  ammonium  hypo- 
sulphite, and  phosphorus  compounds  was  condensed. 

There  is  no  doubt  that  acetylene  under  certain  conditions 
will  attack  such  metals  as  copper  and  silver  with  formation 
of  explosive  acetylides,  and  this  action  is  accelerated  by  the 
presence  of  ammonia  and  moisture,  but  the  liquid  condensing 
from  the  acetylene  would  probably  to  a  certain  extent 
prevent  this  by  coatiug  any  copper  or  copper  alloys  exposed 
to  it  with  a  dense  crust  of  sulphide. 

It  is  manifest,  however,  that  no  copper  or  brass  should  te 
used  in  generator  fittings,  partly  because  of  the  action  of 
the  acetylene  itself  but  still  more  because  of  the  rapid  action 
the  ammonium  sulphide  would  have  upon  them,  and  which 
would  quickly  cause  the  "  setting  "  hard  of  taps  or  valves 
made  of  copper  alloys. 

If  the  generator  and  holder  be  painted  inside  with  an 
o. diuary  paint  the  alkalinity  of  this  liquid  would  cause 
rapid  stripping,  partly  due  to  saponification  of  the  vehicle 
and  partly  to  disintegration  caused  by  conversion  of  tin- 
lead  in  the  priming,  boiled  oil,  and  if  white  lead  is  used,  in 
the  paint  itself  into  sulphide. 

It  will  probably  be  found  expedient  for  these  reasons  to 
use  enamelled-lined  tubes  in  the  generator,  and  to  coat  all 
parts  of  the  apparatus  liable  to  come  iu  contact  with  the 
crude  gas  with  a  specially  prepared  paint  capable  of 
withstanding  alkalis  and  containing  no  lead. 

In  the  second  class  of  generators  in  which  contact  between 
the  carbide  and  water  is  brought  about  either  by  water 
rising  from  below  to  a  mass  of  carbide  suspended  in  some 
form  of  cage,  or  by  a  cage  of  carbide  suspended  iu  a  move- 
able hell  which  as  it  falls  dips  the  carbide  into  water  and 
again  withdraws  it  as  excessive  generation  of  gas  causes  the 
bell  to  rise,  it  was  to  he  expected  that  many  of  the  drawbacks 
of  the  previous  class  were  to  he  found,  and  experiment  soon 
showed  that  under  certain  conditions  these  generators  were 
far  worse  thau  the  former. 

I  have  several  times  come  across  phenomena  in  the 
practical  working  of  generators  of  this  class  which  could 
only  be  accounted  for  on  the  supposition  that  the  decom- 
posing point  of  the  acetylene  had  been  reached,  and  the 
following  experimental  results  fully  demonstrate  not  only 
that  this  is  so,  but  the  complications  which  arise  from  it. 

'fbc  -atne  bell  jar  was  used  as  in  the  former  set  of  experi- 
ments, the  arrangement  of  cork,  tube  for  charging,  tbermo-- 
couple,  and  delivery  tube  being  also  ths  satne,  but  the  cage 
carrying  the  carbide  was  suspended  to  the  cork,  whilst  a 
collar  fitted  around  the  neck  of  the  bell  jar  admitted  of  its 
being  made  into  the  bell  of  a  gas  holder  by  suspending  it  in 
a  glass  tank  of  water,  lines  attached  to  the  collar  being 
passed  over  pulleys  in  a  frame  above  and  so  arranged  an  to 
allow  the  bell  to  be  counterpoised. 

The  couple  was  so  arranged  as  to  have  a  central  position 
in  relation  to  the  walls  of  the  holder,  and  to  be  about 
three-quarters  of  an  inch  (17  mm.)  below  the  surface  of 
the  carbide,  the  twist  of  platinum  and  platinum  rhodium 
being  as  before  about  7  mm.  iu  length. 

The  charge  of  half  a  pound  (226  '8  grins.)  of  carbide 
having  been  introduced  into  the  cage  with  the  thermo-couple 
in  position,  the  counterpoise  weights  were  removed,  and 
the  cock  on  the  delivery  tube  being  opened,  the  bell  fank 
in  the  water  until  the  carbide  cage  reached  the  surface, 
when  the  sudden  evolution  of  gas  caused  the  bell  to  again 
rise  until  the  rate  of  delivery  exceeded  the  rate  of  genera- 
tion, when  it  again  sank  and  immersed  the  carbide,  this 
action  continuing  until  the  carbide  was  all  decomposed. 

The  thermo-couple  being  in  the  upper  part  of  the  charge, 
the  rise   of  temperature   is   Dot  at  first   shown,  but  as   the 
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.iction    approaches  the  neighb  urhood  of  the    couple,     it 

-  a  rapid  increase  of  temperature,  an  I  the  action 

going  ou  is  generally  rendered  invisible  bj  the  -team,  uhit.- 

■  and  even  brown  tar  fumes  coming  off  from  the 

lower  portion  of  the  charge. 

In  from  12  to  18  minute*  from  the  start,  the  maximum 
temperature  ia  reached  at  the  spot  affecting  the  conplc, 
and  soon  after  the  temperature  falls  as  rapidly  as  il 

The  following  table  givoa  the  temperature  readings  in 
four  ■     .  -   — 

Thermo-couple  Reading   ,       U 
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From  this  it  i- 1:  that  ex. in   heating  took  place  in 

ise,  whilst  in  one  it  «  1-  well  above  the  decomposing 

point  of  acetylene,   a  thin   cloud    of  black    - ke  being 

Ibrmed  immediately  around  the  carbide,  whiLiI  tar  vapour 
off  from  it,  and  on   removing  the  residue  after  th>- 
was  found  to  be  coated  with  soot  and 
with  tai . 

in,.,  ions  the  whole  of  the  charge  on  n 

fr,  ,„,  1!  ,  when   the  maximum  temperature  was 

I,  was  found  to  beat  a  glowing  red  heat,  and  I  was 
thai  tli.  mil  11  ol 
ihed    in    the   strong    tarn    odoui     that    was 
evolvi 
The  moment  that  acetyleni  I    I  to  the  action  of 

changes  ol  great  complexity   at  once 
commi  purely    synthetic 

temperatures  which  are  Iowa-  compared   !••  tin.-,- which 
are  desi 

henzene  ;  as  the  I  mperature  rises  the  1 lensation  of  four 

rlcne  yield  styroleae  :  a  further  increase 
in  the  temperatun  thi  styrolene  and  bei 

inthracene     and    hyd  1    it    is 

ilj   at   this  point  that  the  brown  tar  va| 
while  naphthalene  maker,  it-  apr* 

,;    h  .v.-    to   be   accurately   »tudi<  d.      At  th  ■ 
fresh    et  of  ml 

thylcne, 
and  tin-  bodj  undi  t  t!  'own  to 

•■  lene  once  0 

I  be  •  ■     '   lo**  '" 

lit.     Holier    found    tint 

15  litres  "I  acetylene  when  heated  for  a  con     leruhl 
onlj  l"  litn 
Probobli  no  such  condcnsal  •  in  an 

qc  generatoi      W  I"  n   th Ii 

p(  I  so  rapidlj  that    thi  re  1-  nt 

..it  an  the  di  composition 

pread*  int..  1  he  centre  ol  the  1  iaas,  the  acetylene  generati  .1 

puns  through   the  external  livers,  which,  a-  shown, 


may  be  at  a  tempera)  ire  above  the  point  of  its  decomposition, 
and  it  i-  under  these  condition-  that  a  considerable  volume 
-  i-  l.^t.  and  the  tar.  often  found  in  the  residue,  or 
distilled  out  into  generator  and  tubes,  is  formed. 

In  generators  in  which  excessive  heating  tikes  place, 
this  tar  is  likely  to  cause  considerable  trouble  as  it  is  of  a 
very  viscous  character,  and  if  it  condenses  in  the  delivery 
luhes  causes  the  lime-dust  and  carbon  particles  to  collect 
and  bring  about  stoppage. 

A  -till  more  important  evil,  howevi  r,  is  to  be  found  in  the 
alteration  which  takes  place  in  the  composition  of  the  gas, 
and  which  reduces  the  illuminating  value  of  the  gas  to  a 
>us  extent. 

During  one  of  the  experiments  samples  of  the  ^a-  were 
taken  as  the  maximum  temperature  was  approached,  and 
inalysed  with  the  following  results: — 
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and  this  alteration  in  composition  reduces  the  illuminating 

value  of  the  ga-  fr.im  2  10  can  lie-  to  about  196. 

If  the  temperatures  determined  in  these  experiments  be> 
arranged    as    curves    in   which    time   and    temperature    are  ' 
taken  as  factor*,  il  is  at   once  apparent   that  a   very  con- 
siderable  proportion  of  the  generation   take-    place   at    a 

teiup.Tatuie  above  1 1  .,  about  which  point  polymerisation 

As  benzene  forms  a  large  proportion  of  it, it  i- 
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carried  forward  as  vapours  and  remains  suspended  even  in  its 
1  usage  through  the  gas  holder  and  delivery  pipes,  lien 
require*  thri  a  t  mes  the  volume  of  air  for  combustion  that 
and  the  result  is  thai  the  most  perfect 
how-  a  tendency  to  smoke  directly  any 
quantity  of  benseue  is  formed. 

Still  more     -■  rinn-,  however,  i-  tl  of  the  burner 

tip.      One  of  the   greatest  troubles  in   the    utilisation  of 

-  the  question  ol  Ruding  n  burner  in  which 

to  consume  it,  and  it   wat  ed  thai   thi    beal   of 
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the  burners  first  introduced  could  only  lie  used  for  a 
few  hundred  hours  before  a  growth  of  carbon  appeared 
on  the  nipple,  distorted  the  flame  and  brought  about 
s.uoking  of  the  most  pronounced  character.  A  year  ago 
it  was  thought  that  this  trouble  had  been  overcome  by 
the  introduction  of  the  Naphey  burner  and  the  various 
imitations  of  it  that  were  at  once  put  upon  the  market, 
but  extended  experience  shows  that  even  these  burners 
are  not  infallible,  and  many  who  have  watched  the  con- 
tinuous use  of  acetylene,  especially  iu  those  parts  of  the 
Continent  where  the  gas  has  been  adopted  in  its  pure  state 
as  a  town  supply,  declare  that  the  burner  question  is  as  far 
off  solution  as  ever.  If  a  burner  which  has  started  smoking  be 
examined,  au  arborescent  growth  of  filiform  carbon  is 
noticed  at  the  operature  or  slit,  and  the  general  idea  is  that 
this  has  been  formed  by  the  overheating  of  the  acetylene  by 
the  nipple  causing  its  decomposition  with  formation  of  the 
carbon  deposit.'  On  breaking  the  steatite  top  of  the 
burner,  however,  it  is  found  that  the  material  is  carbonised 
for  a  considerable  distance  into  the  body  of  the  steatite, 
and  it  is  manifest  that  this  has  beeu  caused  by.  the  deposi- 
tion of  a  liquid  hydrocarbon,  which  has  soaked  into  the 
material  and  been  carbonised  there. 

If  smoke  or  tar  vapour  be  examined  uuder  a  high  micro- 
scopic power  it  is  seen  that  they  consist  of  minute  vesicles 
or  bubbles  in  a  most  marvellously  active  condition  of  move- 
ment, and  fulfilling  in  a  most  perfect  maimer  the  conception 
one  forms  of  molecular  motion.  Ever  bombarding  each 
other  but  never  colliding,  these  small  vesicles  filled  with 
gaseous  matter  continue  their  career  until  some  mechanical 
action  bursts  them  and  deposits  the  minute  trace  of  liquid 
which  formed  the  skin  of  the  microscopic  balloon. 

It  is  for  this  reason  that  the  most  successful  forms  of 
washer  for  extracting  tar  daring  the  manufacture  of  gas 
consist  of  fine  jets  or  orifices  through  which  the  gas  passes 
at  considerable  velocity  and  comes  in  contact  with  a  baffle 
which  breaks  up  the  vesicles  ;  and  anyone  with  experience 
in  water-gas  making  knows  the  trouble  that  arises  from 
filiform  growths  of  carbon  on  the  burner  when,  owing  to  an 
insufficient  temperature  in  the  cracking  and  superheating 
chambers,  the  carburetted  gas  contains  vapours  instead  of 
permanent  gaseous  products. 

When  acetylene  has  been  made  in  a  generator  at  an 
undue  temperature,  it  carries  with  it  benzene  vapour,  which, 
as  it  commences  to  condense,  assumes  this  vesicular  form, 
and  on  coming  to  the  extremely  minute  holes  which  form 
the  apertures  of  the  burner,  the  mechanical  scrubbing 
which  it  encounters  causes  the  breaking  up  of  the  vesicles 
and  the  deposition  of  the  benzene  and  other  hydrocarbons 
held  in  suspension  by  benzene,  which  soak  into  the  steatite 
and  carbonise.  The  presence  of  finely-divided  carbon  has  a 
great  effect  in  determining  the  decomposition  of  acetylene 
itself,  so  that  a  rapid  growth  of  carbon  takes  place  at  the 
burner,  and  no  ordinary  cleaning  of  the  deposited  carbon 
from  the  exterior  will  eve  make  the  nipple  fit  for  constant 
use  again. 

It  will  be  foend  with  experience  that  the  prevention  of 
smoking  in  a  burner  will  be  overcome  quite  as  much  by- 
attention  to  the  temperature  in  the  generator  as  to  the 
burner  itself,  and  where  a  generator  is  iu  use  which  gives 
overheating,  a  well-arranged  scrubbing  apparatus  that 
would  get  rid  of  the  benzene  from  the  gas  would  be  found  a 
distinct  advantage  in  stopping  burner  troubles. 

At  first  sight  these  results  seem  an  absolute  condemnation 
of  the  second  class  of  apparatus,  but  the  fact  remains  that 
they  constitute  a  very  large  percentage  of  the  generators  on 
the  market,  and  that  the  best  of  these  show  no  signs  of  the 
great  overheating  made  manifest  by  these  experiments. 

The  reason  of  this  apparent  anomaly  is  that  under 
certain  conditions,  which  can  be  clearly  defined,  excessive 
heating  is  avoided. 

The  rising  belt  which  draws  a  mass  of  wet  carbide  above 
the  surface  of  the  water  should  at  once  be  discarded,  it  is 
bad  from  every  point  of  view.  But  generators  in  which 
water  rises  from  below  and  so  attacks  the  carbide  can  be 
made  safe  if  the  arrangements  are  such  that  the  wafer  is 
never  driven  back  from  the  carbide  and  the  bulk  of  carbide 
is  sufficiently  subdivided. 


Under  these  conditions  the  slowly  rising  water  is  always 
in  excess  at  the  point  where  it  decomposes  the  carbide,  so 
that  the  evaporation  by  rendering  heat  latent  keeps  down 
the  temperature,  and  although  the  steam  so  formed  partly 
decomposes  the  carbide  in  the  upper  portion  of  the  charge, 
the  action  is  never  sufficiently  rapid  to  give  anything 
approaching  a  red  heat.  Iu  order  to  fulfil  these  conditions 
it  is  necessary  that  there  should  be  a  holder  of  considerable 
capacity  and  that  the  leading  tube  conducting  the  gas  from 
the  generator  to  the  holder  should  be  of  sufficient  diameter 
to  freely  conduct  away  the  gas,  the  water  at  the  same  time 
being  allowed  to  rise  in  the  generator  so  slowly  as  to  do 
away  with  any  risk  of  over-generation. 

In  the  best  generators  of  this  class  these  conditions  are 
more  or  less  approached,  and  it  is  unusual  to  fiud  that  the 
melting  point  of  tin,  £23°  C,  has  been  reached  iu  the  charge 
of  carbide  during  decomposition. 

Where  apparatus  of  this  class  are  automatic  and  have  no 
rising  holder  to  take  the  gas,  it  is  found  that  they  work 
satisfactorily  when  supplying  the  number  of  lights  for 
which  they  were  designed,  but  if  the)-  are  over-driven  and 
the  action  becomes  too  violent,  excessive  heating  takes 
place,  whilst  the  turning  off  of  the  gas  and  consequent 
driving  hack  of  the  water  from  the  carbide  also  has  a 
tendency  to  cause  it.  If,  however,  the  water  has  risen 
sufficiently  slowly,  the  carbide  below  the  surface  has  been 
practically  all  decomposed,  so  that  the  heating  only  takes 
place  over  a  limited  zone. 

The  maker  of  apparatus  that  are  liable  to  give  rise  to 
excessive  heating  invariably  deny  the  possibility  of  such  an 
action  taking  place  with  their  generators,  and  when  it  is 
proved  to  them  that  it  is  so,  fall  back  upon  the  defence  that 
even  if  the  mass  does  become  red  hot  there  is  no  particular 
danger. 

Iu  such  generators  the  active  danger  of  explosion  only 
exists  whilst  any  air  is  left  mixed  with  the  acetylene,  and  in 
the  form  of  apparatus  which  have  holders  to  take  the  gas 
as  it  is  formed,  the  air  remaining  iu  the  generator  is  swept 
rapidly  over  into  the  holder  and  out  of  the  range  of  the 
source  of  heat,  but  with  automatic  generators  this  is  not 
always  the  case,  and  the  air  space  in  the  generators  should 
always  he  made  as  small  as  possible,  and  some  arrangement 
should  be  adopted  if  possible  by  which  the  air  in  the 
generator  could  be  rinsed  out  by  a  little  of  the  previously 
produced  acetylene,  before  decomposition  of  the  carbide  by 
water  commences. 

Under  these  circumstances  danger  from  explosion 
during  generation  would  disappear,  but  the  drawbacks  of 
smoky  flames,  reduced  illuminating  power,  and  choking 
tubes  would  still  remain. 

Undoubtedly  the  best  forms  of  generators,  and  the  only 
ones  which  from  a  scientific  point  of  view  should  lie  em- 
ployed, are  those  of  the  third  class,  in  which  carbide  is 
allowed  to  fall  into  an  excess  of  water,  but  unfortunately 
there  are  but  few  examples  of  this  class  at  present 
made. 

Iu  such  generators,  as  long  as  there  is  water  present,  it 
is  impossible  to  get  above  a  temperature  of  100J  C,  whilst 
with  a  properly  arranged  tank  the  temperature  never 
exceeds  the  air  temperature  by  more  than  a  few  degrees. 
Under  these  conditions  the  absence  of  polymerisation 
and  the  washing  of  the  nascent  and  finely-divided  bubbles 
of  gas  by  the  iiine  water  in  the  generator  yields  acetylene 
of  a  degree  of  purity  unapproached  by  any  other  form  of 
apparatus. 

The  one  thing  that  has  militated  against  it  is  that  it  is 
not  easy  to  design  such  a  generator  which  shall  be 
automatic,  and  as  this  seems  to  be  the  craze  from  which 
the  generator  makers  are  at  present  suffering,  its  advantages 
lcive  been  apparently  overlooked  by  them,  although  fully 
recognised  by  all  scientific  men. 

In  designing  such  a  generator,  the  tank  containing  the 
water  iuto  which  the  carbide  falls  should  lie  provided  will) 
a  false  bottom  so  as  to  leave  at  least  .S  ins.  to  1  ft.  of 
water  below  the  point  at  which  the  carbide  is  decomposed 
for  the  lime  sludge  to  settle  in,  and  experiments  were  made 
to  see  the  rate  at  which  the  settling  of  the  excess  of  lime 
took  place. 
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In  these  experiments  known  weights  of  calcic  carbide 
were  dropped  into  u  beaker  containing  a  Hire  ol  water, 
and  tin-  i  .suits  obtained  were  a-  follows  : — 

1. 


Volumeof  Lime  past 

Volume  of  1. ■  i 

dej  osited  during; 

deposited  during 

Water 

tnken. 

Carbide. 

Sit  mm-.         DO  nuns. 

DO  i. mis. 

f..r  1  arm.  CaCj. 

' 

Cruis. 

■  ■  e. 

.-.-. 

e.c. 

1,000 

i-.i 

:,  .: 

1400 

17n                SM 

9"  1                  0  S 

1,000 

in 

ss 

- .' 

1400 

r.n 

170             870 

9'  l 

7-t 

1,000 

380 

in  ; 

■s" 

1,000 

10 

12  i               880 

HIT, 

1,000 

to 

inn               310 

10-2 

7-7 

1,000 

10 

mi               880 

HI-  ! 

so 

1,000 

340                2Ki 

11   ii 

s-il 

I.IKMI 

240 

In  :; 

7-3 

1.IMMI 

JO 

2  Ki 

111' 

1400 

330               M0 

H     ■ 

11-11              -■» 

10-2 

7  8 

II. 

1,000 

ISO 

9-0 

0-8 

1,000 

:,.. 

140 

330 

s-s 

.;.; 

:..k«i 

l.-.n 

9*0 

B#a 

1400 

B0 

1  HI 

320 

0    s 

s-a 

1400 

I" 

■ 

311) 

9-7 

77 

1400 

I" 

110 

810 

Hill 

77 

1,000 

in 

300 

9'7 

1400 

in 

too 

9"7 

7-3 

1400 

.'HI 

310 

L'MI 

in-.i 

7-n 

1,000 

SO 

300 

2  in 

in  ii 

s    ,, 

I.IHMl 

30 

240 

'.in 

7'8 

1400 

300 

Urn 

7'8 

\i,,  i    ,.i  minuti  -  the  volume  of  lime  was  10  c.c.  per  grm. 
..i  carbide. 

Aifi   DO  minutes  the  volume  "f  lime  was   B'l    cc.  per 
grm.  "t  carbide. 

So  thai  approximately,  aftei  an  hour's  standing,  each  kilo. 
i  ul. i.|.-    will    give    In    litres  of    lime   *liide, 
1  lb.  of  calcic  carbide  will  yield   8  pints,  which  can  be  goi 
ri.i  ..f  b\  a  sludge  cock  al   the  bottom  ol   thi 
The   rapiditj  with  which  nettling  takes  place   is 
slightly  affected  by  the  form  of  the  appai 

Xhere  arc  many  othel    points  ol  interest   connected  with 
the  viu  ioos  forms  "t  generators  ami  their  practical  woi 
l,ut    in,,,     forbids    discussion    of    theae    on    the    prcseni 

occasion,   un  I     I    c  •> Ij    hope   thai    the    facts   brought 

before   you   mu]    be  found   ol    utility   b]   thi  who 

are   endi  avoui  ii  litate   thi    use   i  I  itiful 

illuminant. 

IM  conclusi I  di  sire  to  express  mj  warm  appn 

..('  the  help  given  mi   bj  Dr.  A    Polis  in  the  experimental 
.  .1  in  tlii-  papi  i 

Hi-.  I  --I..V 

%  I ,     Bovf.rton    Redwood  considered  tbat  the  !■ 

-   it-call]    indebted    to    Prof.  Lewes  foi    the   manner  in 

which  he  had  put  the  subjeel   before  them,  for  he  bail   not 

j  given  then  i  •"  of  mnoh  intei  est  to   chem 

with  lii"  characteristic  grasp  ofthe  practical  -i  le  of  the 

question,  bad  Introduced  deductions  which  oould  nol  fail  t.. 

be  of  great  practical   value,  nol  men  who  had 

■:,-!, ,n  to  it,  but  also  ti 

those  who  were  devitiog  appliaoci  foi  tl  production  of  il 
Ironi  calcium  carbide.  Possible  the  paper  might  lead  to  a 
not  inconsideruhle  massacre  ..l  the  innocents  in  the  lhape  of 
the  offspring  ol  the  fertile  brains  ol   inventors,  bat,  on  the 

i    hand,  inventors  would    have   reason   to   thank   I 
Lewes  for  the  suggestive  remarks  which   be  had  made.     It 
was  evident  that,  apart  from  the  danger  wbich  might  arise 


from  the  creation  of  undesirably  high  temperatures  In  the 
conversion  of  calcium  carbide  a:id  water  into  acetylene, 
the  process  could  not  be  carricl  out  economically  and 
efficiently  if  such  an  amount  of  heat  a-  had  been  referred  to 
were  produced  in  the  generator.  The  lecturer  bad  made  it 
i  that  hi  smile  forme  of  apparatus  there  was  considerable 
loss  of  acetylene,  due  to  the  bleb  temperature  evolved,  and 
tbat  tbe  action  which  be  had  described  might  lead  to  the 
formation  of  a  smoky  flame.  Some  members  present  were 
obi  enough  to  remember  the  camphene  lamp,  in  which 
rectified  oil  of  turpentine  was  burned  with  a  wick.  A 
beautiful  flame,  in  some  respi  cts  rest  mbling  that  of  acety- 
lene, though  of  lower  illuminating  power,  was  thus  obtained, 
but    those    who   bad   had    •  of   that    lamp  would 

readily  call  to  mind  the  nuisance  created  when  smoking 
i  ininenced.  If, then, bj  tbe  moderation  ofthe  temperature 
at    which    the  acetylene    was    |  the   tendency   to 

smoking  of  the  flame  could  be  prevented,  Prof.  Lewes  would 
have  conferred  a  boon  on  those  engageil  in  the  problem  of 
constructing  suitable  appliances  for  the  generation  of  the 
ea-,  a-  well  as  on  those  who  employed  it  as  an  illumiuant. 

It  was  quite  clear  tbat  a  great  future  lay  before  acetylene, 
but  probably  there  was  still  room  for  improvement  in  the 
form  of  the  burner  employ... I.  Prof.  Lewes  had  allude!  t" 
an  approaching  exhibition  <>t  acet]  lene  generating  apparatus. 
II.  (the  Bpeaker)  though!  it  was  bigb  time  that  some  action 
was  taken  t..  indicate  to  the  public  which  types  of  apparatus 
were  best  adapted  for  use  in  the  generation  of  the  gas,  from 
the  point  of  view  both  of  safety  and  of  economy.  It  would 
not,  in  his  opinion,  hare   been  ou1   of  place   if  the  local 

authorities,  oi  even  th vernment,  had  taken  some  acl 

in  this  matter,  or  if  the  insurance  companies  had  carried  out 
experiments   with  the  object   of  showing  the  public 

which  applia -  might  b    safeli  employed;  bul  as  noi 

these  l...li.s  had  though)  Ii!  to  do  so.it  was  a  matter  for 
■ratulation  thai  the  Imperial  Institute,  in  conjunction 
with  the  Society  of  Arts,  should  have  made  arrangements 
for  bul. ling  this  exhibition,  ami  be  thought  that  both  manu- 
facturers and  users  ofthe  apparatus  ware  under  obligations 
to  those  institutions  for  the  course  they  had  adopted. 

Mr.  XI.  I'.  G.  Wiiimi,  d  propos  of  the  author's  reference 
to  Foyers,  -  .i  1  that  they  had  done  their  lust  there  to  make 
carbide  since  ls-.u.  It  had  sometimes  been  objected  that 
their  carbide  was  of  low  quality,  but  lie  had  always  held 
that  that  was  not  the  fault  ..!'  the  carbide,  bul  of  the  appa- 
ratus u-id;  and  eniug  t..  Prof.  Lew,-'-  paper  he 
could  m..-!  cordially  support  the  commendations  of  the 
last  speaker,  for  the  author  had  clear]]  proved  that  in  the 

vast  majority   of  ease-    failure    in    the    Use    of  aCety  lcli. 

was   dm-  to  faults  in  ator.     Theii  experiments  al 

Foyers  had  been  in  p  <     ■  --  •  ace  1895,  and  carried  them 

author  that  night,  and 
had  involved  tbe  trial  of  Beveral  hundreds  of  burners,  each 
costing  about  20  ..  and  nearly  all  of  them  bad.  The  diffi- 
culties t,.  I ve i.  were  so  great  tbat  the]  had  eventually 

decided  t<.  drop  the  manufacture  of  generators,  and  confine 
themselves  to  the  carbide.  If  makers  would  but  avoid 
claiming   thai    their  machines  would    :  his  when 

the]  would  really  only  provide  10,  mam  of  the  disadvant- 
ages the  author  had  refi  '  re  I  to  would  bo  avoided.  Referring 
to  the  three  classes  <>f  apparatus  described  by  Prof.  Lewes, 
id  foi  some  time  been  met  with  the  objection  that  the 
third  elas-  would  never  give  off  5  eh.  ft.  of  gas  He  would 
like  t"  a-k  I  'rut'  Lewes  whether  a  mass  ,,|  carbide  dropping 
into  water  and  coming  into  contact  with  oxygen  and  hyi 
gen  in  immense  quantities  could  possibl]  produce  a  much 
greater   local  beat   ihau   if  then  gradually  to  to 

earbide.     If  ii  were  possible,  thai  would  not  account  for  the 
that  with   the  elas-   ol   gemrat..r   in  wbich  the  carbido 
was  dropped  into  tin-   water  poorer  results  were  obi 
than  in  the  other  el. i--. 

Mr.  V    J.  Atkinson  Hdttk]  nsidered  the  paper 

the  heel  '''  tumt   on  the  subject  that  had  appeared.     Noticing 

that  the  author  had   slated  that   there  w,  re  two  in,      ...I-   of 

bringing  uboul  (In-  react  on.  he  had   expected   thai  only  two 

gi  aerators  "  .mid  be  n  fcrred  to  —one  in  «  hi.h  the 

tion  was  brought  abonl  by  bringing  carbide  in",  a  large 

excess  of  water,  and  tl Iher  in  which  a  small  quantity     l 

water  was  brought  in  contact  with  an  excesa  It 
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seemed  to  him  that  there  was  a  vast  distinction  between 
these  two  classes  of  apparatus.  The  division  into  three 
classes  which  Prof.  Lewes  had  given  had  the  weight  of 
authority,  for  it  was  to  be  adopted  in  the  coming  exhibition 
in  London.  Dr.  Caro  had,  however,  recently  given  a  rather 
different  classification.  He  also  adopted  three  divisions 
but  combined  Prof.  Lewes's  Nos.  1  and  26  in  one  class 
and  made  another  class  comprising  2a  and  a  type  not  repre- 
sented that  evening,  in  which  water  flowed  over  vertical 
partitions  in  a  horizontal  tray,  and  so  flooded  portions  of 
the  carbide  in  turn.  His  third  class  was  the  same  as  Prof. 
Lewes's  No.  3.  He  had  studied  over  200  specifications  of 
generators,  and  thought  they  could  be  logically  divided  into 
only  two  classes,  viz.,  (I)  those  having  an  excess  of  water, 
and  (2)  those  having  an  excess  of  carbide  at  the  locale  of 
the  reaction  ;  and  these  two  distinct  methods  of  bringing 
about  the  reaction  governed  the  temperatures  which  pre- 
vailed iu  the  generators.  The  possible  temperature  had 
been  stated  by  Gerdes  to  be  about  1,200°  C.  He  had 
calculated  that  1,030°  C.  would  represent  the  theoretically 
possible  rise  of  temperature,  and  Prof.  Lewes  had  that  night 
given  figures  which  showed  the  actual  rise  [in  which,  "f 
course,  conduction  had  been  taken  into  account]  to  be 
700°  C.  or  thereabouts.  These  figures  differed  from  those 
of  Dr.  Caro,  who  stated  that  in  the  dripping  apparatus  In- 
found  a  rise  of  only  about  200°  C,  and  in  the  contact 
apparatus,  and  the  one  in  which  the  water  flowed  horizon- 
tally, the  rise  was  something  under  300°  C.  Probably 
Prof.  Lewes's  means  of  determination  were  better  than 
those  of  Dr.  Caro,  who  had  used  alloys  and  a  maximum- 
recording  thermometer.  He  was  much  interested  in  the 
figures  given  by  Prof.  Lewes  for  the  qaantity  of  phos- 
phoretted  hydrogen  in  the  gas,  ranging  from  2' 3  in  the 
worst  to  0'5  in  the  English.  Dr.  Caro,  in  a  similar  ex- 
amination, had  found  a  maximum  with  the  dip  apparatus  of 
about  0"5  per  cent.,  and  his  average  was  only  0'038  per 
cent.  It  appeared,  therefore,  that  continental  carbide  in 
general  was  not  so  impure  as  had  been  represented.  He 
was  also  interested  to  learn  that  calcium  phosphide  was  less 
easily  decomposed  by  water  than  calcium  carbide.  He 
believed  that  it  was  a  curious  fact  that  the  first  quantities  of 
gas  generated  from  carbide  contained  a  higher  percentage 
of  phosphoretted  hydrogen  than  those  generated  later. 
Prof.  Lewes  had  said  that  in  the  dripping  apparatus  he  had 
found  the  "  after-development  "  amount  to  a  quarter  of  the 
whole  yield,  whereas  he  believed  other  observers  had  found 
30  per  cent.,  and  with  the  dip  class  of  apparatus  as  much  as 
40  per  cent.  He  supposed  that  was  explained  by  the  fact 
that  more  aqueous  vapour  passed  over  the  layers  of  carbide 
in  the  dip  apparatus,  owing  to  the  higher  temperature,  and 
had  a  more  complete  action  on  the  carbide.  In  the  ex- 
periments in  which  Prof.  Lewes  showed  the  eftect  of  the 
presence  of  benzene  on  the  acetylene  flame  he  noticed  that 
he  carefully  regulated  the  supply  of  pure  acetylene,  so  that 
the  flame  with  it  was  smokeless,  hut  he  had  not  regulated 
the  supply  of  acetylene  saturated  with  benzene.  Perhaps 
he  could  say  what  would  happen  if  he  had  so  regulated  the 
■supply  of  benzenised  acetylene  as  to  get  the  least  smoky 
ffame  with  it. 

Prof.  F.  Clowes  heartily  supported  Mr.  Redwood's 
eulogy.  He  felt  that  he  owed  a  personal  debt  of  gratitude 
to  Prof.  Lewes  ;  for,  some  years  ago,  when  he  first  brought 
acetylene  to  the  public  notice  at  Nottingham,  Prof.  Lewes 
had  kindly  placed  at  his  disposal  all  the  information  on 
the  subject  which  was  then  available.  He  had  since  then 
learned  that  M.  Pictet  had  brought  out  an  admirable  series 
of  researches,  under  the  title  "  L'Acetylene  :  son  passe,  son 
present,  son  avenir,"  which,  until  recently,  was  the  latest 
information  on  the  subject  of  the  preparation  and  use  of 
acetylene.  M.  Pictet  maintained  that  the  form  of  generator 
in  which  the  carbide  was  allowed  to  drop  into  a  large 
volume  of  constantly  cooled  water  was  the  only  one  which 
was  absolutely  safe.  He  stated  that  in  the  case  of  a 
generator  in  which  the  water  was  allowed  to  drip  upon 
the  carbide,  or  in  which  the  water  was  drained  olf  from  the 
carbide  after  it  had  wetted  the  carbide,  there  was  not  only 
decomposition  of  the  acetylene,  but  also  danger  of  exp.osion 
from  the  action  of  the  intensely  heated  lime  upon  the 
acetylene.  Prof.  Lcwej  had  much  diminished  their  appre* 
hension  of  danger  by  stating  that  such  an  explosion  c<  uld 


only  occur  when  the  pressure  within  the  generator  reached 
at  least  two  atmospheres  ;  and  iu  the  apparatus  referred  to 
by  Prof.  Lewes  such  a  pressure  could  not  be  attained  under 
any  ordinary  conditions.  He  would  like  to  know  whether 
Prof.  Lewes  bad  experienced  in  his  experiments  any  such 
evidence  of  danger  as  M.  Pictet  had  referred  to. 

Mr.  R.  J.  Fkiswell  confessed  that  in  listening  to  the 
paper  he  had  experienced  some  delight  iu  finding  that 
the  inorganic  chemist  had  to  struggle  with  some  of  the 
difficulties  that  perpetually  beset  the  organic  chemist— in 
which  reactions  were  greatly  modified  according  to  the 
masses  of  the  bodies  and  the  order  in  which  they  were 
brought  together.  Piinii  facie,  it  appeared  impossible  that 
an  excess  of  water  could  do  any  harm,  and  therefore  it 
seemed  natural  to  introduce  the  carbide  into  the  presence 
of  a  large  quantity  of  water.  It  was  interesting  to  find  that 
when  the  opposite  course  was  followed,  using  generators  of 
type  No.  1,  and  introducing  a  comparatively  small  quantity 
of  water  into  a  large  excess  of  carbide,  one  got,  not  acetylene, 
but  a  number  of  bodies  produced  by  polymerisation.  That 
was  the  ordinary  experience  of  the  organic  chemist.  Again, 
it  was  extremely  interesting  to  learn  that  benzene  was  pro- 
duced at  so  low  a  temperature  as  '(00°  C.  He  regarded 
that  substance  as  the  father  of  the  substances  produced 
by  the  distillation  of  coal.  The  great  difficulty  in  working 
with  carbide  appeared  to  be  that  one  of  the  products  of 
reaction  was  insoluble.  That  was  always  a  terrible  difficulty 
to  grapple  with.  The  accumulation  of  a  solid  body  such 
as  lime  or  hydrate  of  lime  around  the  remaining  core  of 
carbide  led  to  the  production  of  this  smoke  nuisance,  and 
to  the  generation  of  benzene  and  other  bodies,  and  even 
to  such  complications  as  tar.  If  he  might  make  a  sugges- 
tion to  those  dealing  with  these  problems,  it  would  be  to 
introduce  agitation.  If  the  general  conditions  admitted  of 
that,  it  might  possibly  lead  to  the  obtainment  of  a  purer 
product  and  a  larger  yield. 

Mr.  Otto  Heiiner  questioned  the  conclusiveness  of  the 
benzene  experiment  shown  by  Prof.  Lewes.  No  doubt 
benzene  did  cause  the  acetylene  to  smoke  ;  but  had  the 
lecturer  tried  to  remove  benzene,  if  present,  from  improperly 
prepared  acetylene,  by,  for  instance,  passing  it  through  fluid 
paraffin,  which  would  almost  certainly  dissolve  the  benzene, 
without  interfering  with  the  acetylene  ?  If  one  considered 
that  naphthalene  could  be  added  to  ordinary  coal-gas  with- 
out producing  a  smoky  flame,  one  should  hardly  expect 
that  the  addition  of  benzene  would  necessarily  produce  smoky 
flames.  Prof.  Lewes's  explanation  that  a  steatite  burner, 
when  once  infected  with  benzene,  was  incurable, also  appeared 
to  him  (Mr.  llehner)  open  to  doubt.  The  burner,  on 
getting  hot,  undoubtedly  did  become  black  throughout  its 
mass,  but,  if  the  gas-holes  remained  unobstructed,  there 
seemed  to  be  no  valid  reason  why  the  gas  should  continue 
to  smoke.  Probably  Prof.  Lewes  had  information  on  the 
subject  which  would  explain  the  matter. 

Mr.  Eugene  Ackermann  pointed  out  that  one  of  the 
chief  desiderata  in  the  successful  use  of  acetylene  was  the 
purification  of  the  gas  evolved,  and  that  could  hardly  be 
realised  in  the  cheaper  forms  of  apparatus  now  in  the 
market.  It  would  be  far  more  economical,  and  lead 
to  better  results,  and  would  avoid  much  of  the  danger 
attached  to  the  use  of  acetylene,  if  people  purchased  well- 
made  apparatus  and  paid  more  attention  to  keeping  them 
clean  and  in  good  working  order. 

Mr.  O.  Guttmaxn  mentioned  that  the  Prussian  Railways 
had  now  adopted  a  system  invented  by  Pintsch,  whereby 
acetylene-gas  was  mixed  with  oil-gas  and  yielded  a  perfectly 
safe  illuminant  according  to  the  official  tests  made  by  the 
Prussian  Government.  It  was  probable  that  that  mixture 
contained  a  quantity  of  benzeie,  and  it  would  be  interesting 
to  know  whether  it  had  the  effect  of  producing  a  smoky 
flame,  and,  if  so,  how  such  effect  was  avoided. 

Mr.  W.  A.  Bone  desired  to  have  some  further  informa- 
tion witb  respect  to  the  decomposition  of  acetylene  by  heat. 
The  author  had  stated  that  at  a  temperature  of  800°  to  1,000° 
acetylene  was  decomposed  into  its  elements,  and  that  the 
gas  analysed  by  him  contained  :  acetylene,  70  ;  methane,  1 1  ; 
hydrogen,  19.  He  understood  Prof.  Lewes  to  say  that  the 
acetylene  yielded  first  ethylene,  and  that  this  body,  by 
splitting  off  carbon,  yielded  methane.     He  would   like  to 
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know  whether  Prof.  Lewes  had  actually  found   ethylene 
dneed   by  i  lylene  over  a 

heated  to  8 r  l.OOC.and,   i  not,  on  what  grounds 

he  made  the  statement  that  methane  resulted  ft 

through  ethylene;  and,  lecondly,  whether  he  had   proved 

bv    isolating*  it    that    the    body    thu-    found    actually    was 

methane. 

Prof.  Liwes,  in  reply,  said  that  Mr.  Redwood's  kindly 
remarks  left  bun  prat  tic-alb  nothing  to  answer,  and  therefore 
bewou  e  to  the  remarks  made  by  if  r.  Worth, 

who  pointed  ont  that  be  had  had  long  experience  "f  genera- 
tor—  an  experience  naturally  brought  about  Ivj  b 
section  with  the  manufacture  ol  carbide  ;  and  he  brought  to 
light  one  or  two  very  interesting  points,  and  that  which  had 
interested  him  most  was,  perhaps,  the  statement  that  in  tin- 
form  of  generator  tela--  :i)  in  which  the  carbide  was   in 

excess,  the  yield  from  acetylene  was  nol  as  g I  as  in  the 

other    forma.       There     was     no    doubt    that     in 
generators    there    was    overheating.     At    first   -i^rt> t    ..no 
would  say  that  it  wa-  p  uerator 

uith  excess  of  water  to  gel  u  temperature  higher  tban  that 
of  boiling  water.  In  badly  made  generators,  however,  in 
which  the  carbide  rested  on  the  floor  of  the  generator,  the 
lime   settling  upon  and  around  the  decomposing    carbide 

fori 1    no   g I   a    non-conductor  that   be  bad  Been    tin 

tors  of  this  character.  In  that  class  nf 
generator  il  was  found  important  to  keep  the  wat 
stantly  entering  and  leaving  the  apparatus.  Where  ■ 
false  bottom  was  employed,  and  a  bed  of  water  was  pro. 
■/ided  below  and  above,  the  amount  of  lime  ■ udgi  settler 
in.  tit  was  equal  to  about  8  lb.  per  1  Ih.  of  carbide  in  the 
liui.i  ;  lint  In  regulating  the  flow  of  water  through  the 
or,  and  dropping  fresh  carbide  from  time  to  time  on 
to  the  inis>'  bottom,  no  overheating  would  result,  mid  the 
quantity  ..f  acetylene  obtained  would  come  up  nearly  to 
the  full  yield,  but   it    must    no!    be    forgotten   that    a    small 

\  would  disappear  with  the  change  of  water.  A 
properly  made  generator  of  that  class  would,  in  his  opinion, 
be  the  beat  obtainable.  Mr.  Butterfield  made  -™e  ad- 
mirable remarks,  and  gave  some  valuable  data  from  i>r. 
Caro't  paper  on  the  subject  it  was  perfectly  true  that 
Prol  Caro  found  thai  in  the  dripping  apparatus  he  got  a 
.  veiling  •.'(ill  ('.,  but  he  thought  that 
was  rather  en  Prof.  Caro  was  such  a  good  worker 

..•  did  not  like  to  speak  donbtingly  of  his  results  ;  but 
be  used    sticks  of  alloy,   and    wli.n  our   had   a    mass   of 

d.-.-i osit  g  .■  irbidi  thi  heal  would  be  of  a  local  chnra  t.  r . 

an. I  ii  was  possible  thai  the  stick,  which  was  a  et,od  c.ni- 
dactor,  inighl  not   i"    d  ach  a  way  as  to  correctly 

register    ill.-    temperature.      There   musl    be 

h  twecn  the  •(  heal  might  miss 

ih.-  sink- ..f  alloys.     There  was  a  difficu  tj    a  n 
ih.    temperature  even  with  the  thi  i  ause  if 

•!i pic  happi  ocd   '"   be  bi  tween  two   large   pii  tte     ol 

carbide,  the  flaking  of  lime  from  thcii  surfaces  surrounded 
tin-  thermocouple  with  a  non-conducting  material  which 
prevented    propi  <  in  of  the  Ii  ami  it 

n |y  aft  number  of  experiment     tl 

could  get  true  results.     Mr.  Butterfield  also  referred  to  the 
calcium   phosphide  m  the   experiment    not   giving   "i!    us 
phosphoretted  hydroge  i  until  after  moat  of  Ih 
•  :■  osed,   whereas    i'    was     I limes   found   that    the 

quantity    was   given   off  in  the  first  rush  - 
That  h.i*  a  point  which  I  ik  guardedly 

in  tin  pap  r,  a-  he  was  n..t  clear  in  bis  own  mind  ■ 
phosphoretted    hydrog  n   came   from   calcium    phosphide. 
It  would  require  much  research  before  coming  to  i  con- 
clusion a-  lo  "-  source,  or  eve  n  that  of  some  of  tl 
impui 

Prof  i  lowi  -  had  asked  ..1  out  Prof.  P 

oi    act  tj  i.  ii.       Prof.  Pict  aware, 

made  In-  well-kucwn  researches  with   i  qucfying 

acetylene,  and  where  he  qioke  ol  thi    explosion  point  bring 

I  be    "a-  woi i,ii  g  Ironi   experimi 
produced   under  pressure    during  ition     l  n.l.r 

ii. In  ..us  a  teiiipi-rat.il-  I      might  he  aitaund, 

.1.  tompositioo   instead  of  bi 

the  whole  mass,  and  thus  a  bad  explosion  would 

.  .1        Al    ordinal        ,  the    onlv 


which  an  explosion  could  take  place  was  when  the  tempera- 
ture rose  with  great  rapidity  and  air  was  present.  The 
maximum  temperature  was  not  reached  for  at  least  eight 
minute- after  the  water  was  brought  into  contact  with  the 
carbide,  and  the  rapidity  with  which  the  gas  came  off  at 
first  was  so  great  that  it  would  rinse  the  air  out  of  the 
apparatus  before  an  explosion  could  take  place.  The 
quantity  of  air  needed  to  briDg  about  an  explosion  was 
small,  and  so  manufacturers  had  to  make  their  air -paces 
very  small.  Mr.  Friswell  made  some  interesting  remarks 
with  regard  to  agitation.  He  thought  thej  were 
however,  that  in  generating  acetylene  gas  the  great  trouble 
was   thai   ^cut-ration  was  too  ra]  tathm  might 

rather  increase  that  trouble,  although  it  would  be  valuable 
if  at  -tated  intervals,  when  the  lime  had  become  too  thick, 
a  rocking  tray  could  he  introduced  to  clear  the  carbide. 
With  regard  to  the  formation  of  benzene,  he  imagined 
that  the  temperature  at  which  benzene  began  to  -ho 
was  between  600"  and  700  C.  •  anting  to  tin-  question  of 
ih-  Btnoky burner,  the  point  which  was  raise. I  was  that 
having  a  burner  burning  acetylene  with  a  smokeless 
flame,  was  there  anv  reason  why.  when  benxene  became 
mixed  with  the  acetylene,  that  should  not  bum  srnok 
also?  It  was  merely  a  question  of  adapting  the  burner  to 
the  materia]  to  be  burnt.  A  burner  suitable  for  burning 
pure  acetvlene  WOS  unsuitable  for  use  when  benzene  was 
present  in  the  acetylene,  tin  burning  acetylene  with 
benzene  in  it  a  smoky  flame  resulted  ;  a-  soon  a-  ibe  I 
bad  gone  off  the  -moke  ceased  and  a  pure  acetylene  flame 
was  obtained.     Mr.  Ackcrmann  -poke  with  regard  to  pari- 

Beat which   was  an    important    feature.      A    certain 

amount  of  purification  woe  obtained  in  the  third  clam  of 

generator,   in    which    the    lime  water  present  washed  the 

gas,  and  most  of  the  impurities  remained  behind. 

Although  the  phosphoretted  hydrogen  was  not  entirely 
removed    it    was    reduced    by    tin-    washing    it    received,    and 

e  acetylene  was  purified  the  better  it  would 
ordinary  combustion. 

In  regard  to  the  use  on  the  German  State  Railways  of 
acetylene  mixed  with  oil-gas,  it  was  found  tint  when  20 
per  cent,  of  acetvlene  was  mixed  with  oil  ga-  and  com- 
pressed to  about  lo  atmospheres,  the  illuminating  value  of 
the  oil-ga-  wa-  practically  doubled,  and  that  would  open 
a  considerable  field  for  acetylene  in  this  country.  It  would 
be  found  that  nearly  all  the  trouble-  connected  will 
h-iio  disappeared  when  t!  burned  in  a  diluted  form. 

Oil-gas  eoul.l  be  consumed  from  a  burner  with  far  larger 
apertures  than  pun-  acetylene,  and  it  was  the  smalloess  of 
the  apertures  which  provided  tin-  means  of  scrubbing 
benzene.  The  but  speaker  was  disturbed  bj  the  appearance 
of  methane  in  'In-  analysis.  The  work  of  H.rthclot  showed 
that  at  eel  tain  t.inp.i  atlir.s  a.  -etj  lene  and  na-c,  m  hydrogen 

combined  to  form  ethylene,  and  it' that  were  heated  it 
would  break  down  into  methane  and  acetylene  once  more. 
The  analysis  given  was  made  under  ordinary  conditions, 
so  that  it  would  be  more  correct  to  have  spok.-n  of  "  satu- 
rateI  hydrocarbons"  rather  than  of  methane,  as  ethane 
might  have  been  present. 


held  oh  Monday,  June  SOIh,  1898. 


Oil.    It.    Ml  —I  I     IN    Till     .11  Mil. 


A    NEW  M  Mill  Ms  OF  i.i    \l  M    'I., 


nv  vv  U.-..N   -mi  in. 

(•/•/„.«  Journal,  1898,  814 — 815.) 

Tin    CHAIRMAN    r.  ad  a    letter,   dated    Mnv    26th,     rout  the 

t  Ihemisohe  Fabrik  von  Hoyden  .  I  Kadobenl,  Saxony,  .ailing 

attention  to  a  statement  made  in  discus 

thai  thi    flrsl   specimen  of  synthetic  gnu 

form,  shown  al  Chicago  in  l893,wn-<of  French  manufacture! 

whereas  the  specimen  in  question  emanated  from  their  works 

near  Dresden,  and  the]  wero  the  first  to  produce  it. 
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ALUMINIUM  AS  A  HEATING  AXD  REDUCING 
AGENT. 

BT    DE.    HANS    GOLDSCHMIDT    AXD    CLAUDE    VAVTI.V. 

(See  also  pp.  584  and  612.) 

Although  it  is  well  known  that  the  oxide  of  aluminium 
(AI2  0:))  is  a  remarkably  stable  body,  no  experimenters 
have  hitherto  taken  advantage  in  a  practical  way  of  the 
enormous  affinity  exercised  for  oxygen  by  aluminium  to 
effect  reductions  of  other  oxidised  bodies.  A  few  experi- 
ments on  a  laboratory  scale,  chiefly  on  the  reduction  of 
metallic  chlorides,  and  fluorides,  have  been  recorded,  amono-st 
which  may  be  mentioned  those  of  W'ohler,  Tissier,  and 
Deville.  Wohler  attempted  to  produce  the  metals  chromium 
and  manganese  by  heating  their  chlorides  with  aluminium, 
hut  only  partial  success  was  obtained,  as  it  was  found 
impossible  to  obtain  tin-  metals  five  from  aluminium.  He 
also  produced  an  alloy  of  titanium  and  aluminium  by 
heating  together  titanic  acid,  cryolite,,  and  metallic 
aluminium.  He  states  that  the  use  of  crvolite  is  to  cause  the 
formation  of  fluoride  of  titanium,  which  shows  that  his 
object  was  to  bring  into  action  a  fluoride  of  the  metal  and 
not  to  effect  direct  reduction  of  the  titanic  acid.  The 
brothers  Tissier  heated  together  aluminium  with  oxide  of 
manganese,  hut  they  state  that  no  reaction  takes  place. 
Deville  produced  an  alloy  of  aluminium  and  silicon  bv 
heating  together  the  metal  and  silica,  and  lieketoff  pro- 
duced a  substance  containing  33  per  cent,  of  barium  by 
heating  baryta  with  aluminium  and  barium  chloride.  Lastly, 
Greene  and  Wahl  separated  manganese  from  its  oxide  by 
direct  reduction. 

Although  these  results  are  not  very  encouraging  it  is 
a  remarkable  fact  that  the  value  cf  aluminium  as  a  deoxidiser 
ha-  been  so  long  overlooked.  It  is  probable  that  the  com- 
paratively high  cost  of  the  metal  and  the  explosive  nature 
of  the  mixtures  deterred  some  from  attempting  to  use  it  on 
a  large  scale. 

The  fact  that  metallic  aluminium  is  a  powerful  reducing 
agent  may  be  inferred  from  the  figures  representing  the 
heats  of  combination  of  aluminium  with  oxygen,  sulphur. 
&c.  For  example,  the  heat  or  formation  of  [Al-CF]  is 
about  360,000  calories,  while  that  of  [K'-O]  is  97,000. 
Again  the  heat  of  formation  of  [Al-Cl6]  =  321,000  against 
[FeKJl6]  =  192,000  and  [Na  CI]  =97,300,  but  judging 
by  results,  even  these  figures  failed  to  promote  further 
research. 

In  the  latter  part  of  1892  and  early  in  1893,  one  of  the 
authors  was  engaged  in  investigating  certain  processes  for 
the  production  of  aluminium,  and" for  special  reasons  a 
quantity  of  pure  aluminium  sulphide  was  required. 
Attempts  were  made  to  produce  it  by  the  usual  text  book 
methods,  such  as  heating  alumina  in  the  vapour  of  carbon 
bisulphide,  orTieating  together  alumina,  carbon,  and  sulphur, 
but  these  failed  to  produce  the  sulphide  insufficient  quantity 
and  of  the  required  purity.  It  then  occurreil  to  the  author 
to  reduce  sulphide  of  lead  by  means  of  metallic  aluminium 
in  imitation  of  the  well-known  reaction  between  galena  and 
metallic  iron.  To  carry  out  the  experiment,  about  5  lb.  of 
practically  pure  galena  w  ere  crushed  and  mixed  with  the 
theoretical  quantity  of  aluminium  in  coarse  lumps  to 
produce  A1.S-,  and  metallic  lead  in  accordance  with  the 
euuation — 

3Pb3  +  Al,  =  ALS:1  +  3Pb 
The  mixture  was  charged  into  a  crucible,  and  placed  in  a 
furnace.  As  soon  as  the  contents  of  the  crucible  had 
attained  to  a  full  red  heat,  reaction  took  place,  with  evo- 
lution of  enormous  heat.  The  contents  of  the  crucible  were 
cast  into  a  mould,  and  it  was  found  that  the  reaction  as 
expressed  above  had  taken  place,  yielding  practically  theo- 
retical amounts  of  the  products.  'The  aluminium  sulphide 
produced  is  of  a  greenish  colour;  it  decomposes  water 
readily  with  the  production  of  sulphuretted  hydrogen, 
though  it  maybe  kept  in  air-tight  tins  or  bottles  for  an 
indefinite  time.  It  fuses  at  a  clear  red  heat,  and  the  metal 
can  easily  be  obtained  from  the  fused  mass  by  electrolysis. 
The  presence 'of  sulphide  of  lead  as  an  impurity  is  guarded 
against  b\  keeping  a  shght  excess  of  aluminium  in  the 
charge,  which  excess  of  me'al   will  be  found  ufter  casting 


the  molten  product  as  a  hard,  brittle,  and  easily  detachable 
button  on  the  surface  of  the  lead.  Aluminium  will,  not  allov 
with  lead,  but  it  will  form  alloys  with  iron,  silicon,  copper, 
-liver,  gold,  &c.  The  excess  of  metallic  aluminium  there- 
fore perforins  the  double  function  of  keeping  the  sulphide  of 
aluminium  pure,  and  of  removing  all  iron,  copper,  &c,  from 
the  lead,  giving  to  the  latter  remarkable  putity  and  softness. 
Further,  by  judiciously  mixing  the  aluminium  and  the 
galena,  this  excess  button  removes  any  precious  metals 
which  may  be  contained  in  the  sulphide  of  lead,  much  in 
the  same  manner  as  zinc  desilverizes  lead  in  the  Parkes 
process.*  The  concentration  of  the  precious  metals  in  the 
excess  button  presents  only  a  theoretical  interest,  as  the 
present  price  of  aluminium  entirely  excludes  its  use  for  that 
purpose.  This  first  successful  experiment  led  to  further 
attempts  at  reducing  the  sulphides  of  other  metals  in  spite 
of  the  frequently  repeated  statement  that  aluminium  sulphide 
could  be  reduced  by  metallic  iron,  zinc,  copper,  &c.  The  sup- 
posed decomposition  of  aluminium  sulphide  by  metallic  iron 
has  been  the  basis  of  numerous  patents  for  the  production  of 
aluminium.  The  patentees  describe  at  length  a  process  for 
producing  the  sulphide,  after  which  the  specification  draws 
to  a  conclusion  with  the  statement  that  rhe  sulphide  may  be 
decomposed  by  iron,  copper,  fir  even  by  lead.  As  a  matter 
of  fact,  it  is  the  reverse  action  which  takes  place.  Nearly 
all  metallic  sulphides,  except  those  of  the  sodium  and 
barium  groups  and  magnesium,  are  readily  decomposed  by 
metallic  aluminium  with  the  characteristic  feature  of  the 
evolution  of  great  heat.  So  much  so  that  on  reducing 
common  sulphide  of  iron  in  a  small  crucible,  the  molten: 
iron,  free  from  carbon,  melts  into  one  mass  which  can  be 
east  into  a  mould,  while  the  temperature  of  the  furnace,  in 
which  the  reaction  took  place,  is  some  hundreds  of  degrees 
below  the  melting  point  of  the  metal.  It  is  interesting  to 
note  that  iron  produced  in  this  manner,  using  a  magnesia-lined 
elay.crueible,  is  obtained  absolutely  free  from  carbon,  the  only 
impurities  being  traces  of  aluminium  and  sulphur,  and  bv 
using  a  small  excess  of  the  sulphide  the  aluminium  may  be 
eliminated.  Among  the  sulphides  that  are  decomposed  by 
aluminium  may  be  mentioned  those  of  cobalt,  nickel, 
molybdenun,  and  zinc. 

Our  next  experiments  were  carried  out  with  metallic 
oxides  and  aluminium  ;  here,  the  range  of  possible  reductions 
extends  to  the  oxides  of  the  alkalis  and  the  alkaline  earth 
metals,  all  of  which  yield  up  their  oxygen,  though  with 
difficulty,  to  aluminium.  Practically  all  the  metallic  oxides 
are  reducible  by  this  method,  the  chief  exception  being  the 
oxide  of  magnesium.  Trials  have  been  made  with  the 
following  oxides  of  metals,  all  of  which  are  reduced  by 
aluminium,  either  pure  or  in  the  form  of  alloys  : — Chromium, 
manganese,  iron,  copper,  titanium,  boron,  tungsten,  molyb- 
denum, nickel,;  cobalt,  zirconium,  vanadium,  niobium,, 
tantalum,  cerium,  thorium,  barium,  calcium,  sodium, 
potassium,  lead,  and  tin;  however,  the  experiments  with 
some  of  these  metals  must  not  be  considered  to  be 
concluded. 

The  failure  of  the  brothers  Tissier  to  effect  reduction 
of  the  oxide  of  manganese  is  probably  due  to  one  of  two 
causes  ;  either  they  failed  to  heat  the  charge  sufficiently  to 
promote  reaction,  which  is  improbable,  as  the  temperature 
required  is  not  high,  or  else  they  had  nor  the  aluminium 
in  a  form  best  suited  for  the  purpose.  We  find  that  in 
nearly  every  case  the  aluminium  must  he  in  a  powdered  or 
granulated  condition,  and  intimately  mixed  with  the  fmelv 
crushed  oxide  or  sulphide  to  bL-  reduced.  There  are. 
however,  a  few  exceptions  to  this  rule,  for  example,  to  effect 
the  reduction  of  lead  salts,  it  is  not  advisable  to  have  the 
aluminium  in  a  very  fine  state  of  division,  because  owing  to 
the  enormous  heat  produced  a  simultaneous  reaction  through- 
out the  whole  charge  would  cause  sudden  vaporisation  of  the 
1  ■■■  id,  with  the  result  that  the  whole  charge  would  be  blown 
out  of  the  crucible  with  explosive  violence. 

We  have  found  that  aluminium,  like  lead  and  other  metals, 
c  in  be  easily  granulated  by  agitating  the  molten  metal  in  a 
suitable  vessel  at  the  moment  when  on  cooling  it  reaches  a 


*  The  addition  of  a  small  percentage  of  aluminium  to  the  zinc 
used  in  the  Parkes  process  permits  ol  r  higher  temperature  beine 
used  ;  it  prevents  the  format  on  of  oxide  ol  zinc  and  elfects  better 
separation  off-e  precious  metals. 
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certain  critical  temperature  just  between  the  solid  and  liquid 

A-  before  mentioned, the  most  striking  feature  of  all  these 
re-actioni  is  the  evolution  of  enormous  heat  Sogreal  is 
the  temperature  produced  that  the  most  infusible  metals  are 
melted,  while  thi  sisting  of   nothing  but  alumina,  is 

rufflcientli  molten  to  allow  all  the  reduced  metal  to  Bin* 
through  it  and  to  c  illecl  into  one  fused  mass.  It  is 
estimated  that  the  temperature  produced  i-  at  least  8,000  <', 
and  bv  meant  of  this  heat,  work  can  be  done  which  hitherto 
requir  trical  furnace  for  its  perform  i 

The  authors  have  made  practical  use  of  the  reducing 
powei  of  aluminium  in  the  production  of  chromium  from 
its  oxide  ou  the  huge  scale,  but  they  soon  recognised  the 
fact  that  to  make  this  process  commercially  successful,  it 
would  be  necessary  to  do  away  with  external  heating  of  the 
charge,  both  on  account  of  high  fuel  costs  and  on  account 
of  crucible  wear. 

It  has  been  proved  bj  experiment  that  it  is  unnc. ary 

to  heat  the  whole  of  the  mixture  from  which  the _  metal  is 
to  be  obtained  to  the  temperature  at  which  reaction  takes 
place-,  that  is  to  say,  it  is  only  necessary  to  start  the  re- 
action at  one  point  of  a  given  charge  as  the  local  heat 
produced  htsufflcienl  to  cause  the  whole  charge  to  re-act, 
the  heat  passing  gradually  through  the  entire  ma—.  In  the 
reduction  of  chromic  oxide  bj  aluminium  the  temperature 
to  which  it  is  necessary  to  heat  one  point  of  the  charge 
before  the  reaction  takes  place  is  about  1,050*  (.',  or  a 
1. right  red  heai. 

At  first,  however,  it  was  found  very  difficult  to  eause  the 
mixture  to  ignite  at  one  point  without  external  heating,  but 
thi  trouble  was  overcome  by  using  a"fuse"  of  a  highly 
inflammable  nature  which  was  capable  of  setting  up  an 
initial  impulse  which  subsequently  caused  the  combustion 
of  the  whole  charge.  The  action  of  the  "fuse"  or  "  car- 
tridge"  ia  also  based  on  the  heat  produced  by  oxidising 
uninium.  By  supplying  the  metal  with  a  compound  rich 
in  oxygen  a  highly  inflammable  mixture  is  obtained,  which 
at  the  same  time  produces  intense  heat,  of  the  various 
.  omponnus  tried,  t»  roxide  of  barium  was  found  to  give  the 

best  results  though   ur other  per-salts    may  he  need. 

\  suitable  mixture  "i  the  metal  with  the  peroxide  is  made 
ip  into  a  i'1-te  with  a  cementing  mat.  rial,  which  on  harden- 
ing forms  a  cartridge,  c  tpable  on  ignition,  of  imparting  the 
requisite  initial  temperature  to  the  charge.  The  cartridge 
is  supplied   with  a  piece  of  magnesium  ribbon  whereby  ii> 

ignition  i~  readflj   accomplished.     Bj  'In-  pr "  a  con- 

m    m|    chromium  has   already    been  produced 
by  the  authors. 

A  few  experiments  illustrating  the  heating  effects  of  this 
process  will  he  shown,  and  it  is   probable   that,  using  cheap 

impure  aluminium  and  a  cheap  sou* I'  oxygen  such  as 

oxide  ot  iron,  that  lie  process  as  a  heal  produoi  i  possesses 
considerable  commercial  value  as  it  can  l>e  supplied  in  cases 
where  ii  would  not  In'  convenient  to  use  other  sources  "I 
beat,  Kit  heating  purposes  alone,  it  would  he  necessary  to 
add  some  material  such  as  magnesia  or  lime  to  the  mixture 

i,l  metal   and    oxide   so   as   to   prevent    the  running  together 

of  the  metal  and  slag  produced ;  thus  leaving,  iftei  Bring,  a 
brittle  cinderj  si.,^  whuh  can  easily  he  removed  by  tapping 

with  a  hammer. 

Pot  beating  purposes,  a-  in  the  production  of  metals,  the 
would  hue  to  be  used  to  start  the  reaction  in  the 
mixture  which  is  to  produoi  the  heat. 

As  we  have  already  pointed  out,  a  verj  important  use  to 

which  the  process  may   he  put  is  for  the  pn  t  pure 

eatl free  metal  ,  though  future   work   will  probably   had 

to  othei  important  applications!  nor  must  ii  be  forgotten 
that  h\  this  method  no)  only  pure  metals  hut  also  alloys 
ean  be  obtained,  man]  nl  which  it  is  exceedingly  difficult  to 

produce  bj  an*  othei   i ass      lor  example,  the  authors 

have  produced  ferro-boron  < buning  SO  to  S3   per  cent 

boron  i  forro-titanium  (SO  per  oenl  and  10  per  cent,  of 
titanium,  the  lattei  bolus  nun-magnetic);  ferro-chrome ; 
chrome-manganese,  &c  llm  wo  hop.  to  show  by  means 
of  experiments  that  tho  adaptation  ol  this  method  to  heat- 
ing   purposes   p ----    verj    wide   application,    and    it  is 

possible  thai   Id   point  of  utility  it   will  rival  the  reduction 

pr...  . 


It  may  be  mentioned  that  the  alumina  slag  produced 
possesses  properties  superior  to  ordinary  rock  corundum 
both  as  to  hardness  and  texture,  owing  probably  to  the  total 
absence  of  water  in  its  composition.  The  slag  also  possesses 
other  interesting  characteristics.  Thus  tor  example,  the 
slag  formed  dnrittg  the  production  of  chromium  will  be 
found  to  be  interspersed  with  red  crystals  which  must  be 
taken  to  be  rubies,  chromium  being  the   colouring   matter  of 

the  natural  ruby.    They  are,  however,  of  no  vain i  account 

of  thi  ir  small  size. 

Finally,  phosphates,  sulphates  and  nitrates  are  also 
reduced  by  aluminium,  though  the  latter  act  feebly  in 
comparison  with  the  sulphates. 

The  authors  wish  to  acknowledge  tin  useful  work  done 
by  Mr.  Hugh  K.  l'icard,  who,  as  assistant    to   one  of   them, 

successfully  carried  out  most  of  the  earlier  experiments. 

Alll  AH  IX. 

The  following  experiments  will  serve  to  illustrate  the 
paper  : — 

1.  Burning  of  the  cartridge,  the  so  called  "  inflrtiuniable. 
cherry." 

2.  Heating  of  an  iron  rivet  of  A  lb.  weight  by  means  of  a 
cemented  heating  mixture,  which  surrounds  the  rivet  so  that 
the  gradual  passing  of  the  heat  is  visible. 

8.  White  heating  of  a  rivet  of  about  7  lb.  weight,  the 
heating  mixture  being  surrounded  with  sand.  As  the  heat  is 
kept  from  dissipating  by  the  sand,  the  whole  mass  can  he 
put,  as  shown,  into  a  wooden  tub. 

I.  Application  Of  the  method  for  hard-soldering  a  llungcon 
to  a  tube  of  1  in.  diameter;  instead  of  putting  the  flange 
(prepared  with  hard  solder  and  borax  as  thecopperSD  ithsdo 
it)  into  a  charcoal  fire,  it  i~  placed  In  the  heat  ng  mixture. 
For    this    purpose    only    about     3}     01.     of   aluminium    are 

required,     [f  impure  or  raw  aluminium  he  used  at,  say,  6a*. 

per  pound,  the    total    expense  Will    he    1  \il.  for   the   heating 

mixture. 

5.  Production  of  wrought  iron  from  oxide  of  iron 
and  aluminium.  The  reaction  i"  this  case  is  brought 
about  without  the  aid  ot  a  cartridge,  but  by,  me  ins  ot  a 
mixture  of  peroxide  ol  sodium  (  Nal  1. )  and  carbide  of  calcium 

(t'a(';),  ignited  by  a  drop  of  water.  The  same  tfTcct  is 
produced  by  a  mixture  of  peroxide  of  radium  with  alumi- 
nium, magnesium,  sine,  or  sulphide  of  antimony. 

G.  Production  of  a  regulns  of  metallic  chromium  of  about 
1(1 — IS    II'.    weight    in   a    magnesia  lined    crucible.     In  this 

crucible  a  mixture  ol  Cr.O  and  vi  -  pot,  and  ignited-, 
then  a  furiher  quantity  of  this  mixture  is  added  till  the 
crucible  is  tilled  up.  Phe  reaction  lasts  only  a  few  minutes. 
7.  Pro. 1  net  ion  ot'  sodium  (Na)  from  caustic  BOds  (  \  .<  Ml  i 
and  aluminium  in  a  paper  tube.  The  sodium  distils  off 
with  a  bright  flame.     The  initial  temperature  of  the  reaction 

is  very  low  :  this  experiment  is  therefore  interesting,  as 
aluminium,  as  is  well    known,   has   heeii    made  with   sodium 

from  chloride  of  aluminium  i  Alt  II,  > 

I'.i-ketoif  found  ia  1888  that  aluminium  decomposes  the 
hydroxides  of  the  alkalis,  and  he  distilled  potassium  and 
rubidium  in  an  iron  tube.  Deville,  however,  express!) 
mentioned  that  he  did  not  succeed  in  decomposing  the 
neilieii  alkalis  with  aluminium, 

g,  Reaction  between  a  mixture  of  gypsum  (CaS04)  and 
aluminium  in  a  pap.r  tube;  the  temperature  ol  reaction  is 

here  very    high.      first    the    paper    tuh.     is    set  on    lire  h\  a 

match,  hut    the    temperature    so    | luced    not    being    high 

enough  to  si.in   the  reaction,  a   cartridge  is   applied,  and 

then  the  mixture  goes  off  like  a   locket. 

The  following  m.tals.  alloys,  ttC.  Were  exhibited  : — 

iietaU 

l  Chromium,  containing  B5— 97  per  cenl  Ci  and  3 — 4 
per  cent    I V, 

•j.  Chromium,  99*5— 99  B   pel    cent.  Cr,  containin 

tra.- I  silicon  and  iron. 

.t.  hfangam  se,  OS     98  |  Mn. 

4.  Iron,  hammered,  equal  to  hest  pure  steel. 

5.  Vanadium,  chemically  pure. 

6.  Niobium,  chemically  pure. 
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Alloys. 

7.  Iron,  containing  40  per  cent,  of  titanium  (not  mag- 
netic). 

8.  Iron,  containing  20  per  cent,  of  titanium  (magnetic). 

9.  Iron,  containing  25  per  cent,  of  boron. 

10.  Manganese,  containing  30  per  cent,  of  chromium  for 
making  alloys  with  copper,  manganese,  and  chromium 
(so-called  chrom-manganin). 

11.  Copper,  containing  10  per  cent,  of  chromium  (has 
nearly  the  colour  of  copper). 

12.  Alloys  of  lead  and  barium. 

13.  A  plate  of  iron  of  about  half  an  inch  in  thickness  in 
which  a  hole  has  been  melted  by  the  heating  mixture. 

14.  Different  piecas  of  corundum  (slag,  fused  Al.,0,)  ; 
some  of  these  pieces  containing  crystals  of  rubies ;  also 
corundum  crushed. 

15.  A  piece  of  bronze. 

Breaking  strain  in  lb.  per  sq.  in.  =  27 '874  toDS,  or 
62,440  lb. 

Elongation  =  34  per  cent. 


iHr-mcbestu-  ^rction. 


Meeting  held  on  Friday,  April  1st,  1898. 


MR.    GEORGE    E.    DAVIS    IN    THE    CHAIR. 


ON  THE   COMPARATIVE   EFFECT   OF   LIME 

AND   OTHER  CHEMICALS   UPON 

SEWAGE. 

BY    J.    CARTER    BELL,    A.R.S.M. 

The  following  are  the  results  of  many  months'  experiments, 
carried  out  under  similar  conditions  as  to  quantities,  time, 
and  temperature.  In  the  first  instance  experiments  were 
carried  out  in  the  laboratory  upon  700  c.c.  of  settled 
sewage,  this  quantity  being  convenient  as  it  represented 
10  gallons.     From  the   following  table  it   will  be  seen  that 


Tablu  1. 
The  Comparative  Action  of  Various  Chemicals  upon  the  same  Sample  of  Clear  or  Settled  Sewage. 


Settled  sewage 

filtered  through  paper. . 
Chloride  of  iron  filtered  through  paper. 

Antinounin 

Hydrogen  peroxide 

Mercuric  chloride 

Chlorine 

Sodium  peroxide 

HCIand  MnO.   

FeSGi  and  lime 

Hti'l  and  lime 

FeSO 

Perchloride  of  iron  and  lime 

Carbolic  acid 


Free 
Ammonia. 


Grs.  per  Gall. 
2-2 
2-2 
2-0 
2-0 
2-0 
2-0 

re 

2'0 

0-12 

2-3 

1-2 

2-0 

2-0 

22 


Albuminoid 
Ammonia. 


Grs.  per  Gall. 
(T76 
0-48 
0-16 
0-16 
0'44 
0-7C 
0-32 
0-68 
0-08 
0-18 
004 
076 
0-24 
0-76 


Appearance. 


Black 

Opalescent 

Clear 

Opalescent 

Very  cloudy 

Cloudy 

Clear 


Cloudy 
Clear 
Black 


Per  Cent. 

of 

Purification. 


37 
79 
79 
42 

Nil 
57 
10 
89 
76 
94 

Nil 
68 

Nil 


Oxygen 

required  for 
4  Hours. 


Grs.  per  Gall. 
6-6 
4-2 
2-4 
3-2 
1-5 
5-6 
3-1 
5-0 
2-1 
1-8 
0-7 
5-S 
2-0 
20' 5 


Per  Cent. 

of 

Purification. 


25 
57 
43 

73 

Nil 
44 
10 
62 
67 
87 
5 
64 

Nil 


other  chemicals  were  tried  in  comparison  with  lime,  in 
order  to  find  out  the  best  precipitant,  and  one  which  gave 
the  least  amount  of  sludge.  Antinonniu,  mercuric  chloride, 
and  acetate  of  lead  were  used,  merely  from  scientific 
curiosity,  and  these  expensive  chemicals  did  not  produce 
such  good  results  as  the  cheaper  lime. 

In  the  cases  of  powerful  antiseptics,  such  as  mercuric 
chloride,  hydrogen  peroxide,  &c,  no  physical  change  was 
apparent :  the  sewage  was  sterile,  but  very  unsightly. 
This  perhaps  would  not  matter,  if  all  works  in  the  water- 
shed produced  sterile  effluents  ;  but  it  is  undoubtedly 
pleasant  to  look  upon  a  bright  and  sparkling  effluent. 

Turning  to  the  cheaper  chemicals  in  this  table,  it  will  be 
observed  that  there  is  very  little  difference  in  the  per- 
centages of  purification. 

Lime  has  a  bad  name,  but  that  arises  from  not  knowing 
how  to  use  it.     People  think  that  if  an  effluent  shows  an 


alkalinity  of  one  or  two  grains  to  the  gallon,  enough 
lime  has  been  used,  which  is  a  mistake.  It  is  natural  to 
think  that  when  you  have  excess  of  lime  present,  all  that 
can  be  precipitated  by  lime  is  thrown  down.  The  lime 
does  not  follow  the  usual  rule.  In  the  following  table  this: 
is  plainly  seen. 

The  following  five  experiments  were  made  upon  the  same 
sample  of  settled  sewage,  using  lime  as  the  precipitant. 

The  lime  was  used  in  the  proportion  of  10,  15,  20,  25, 
and  30  cwt.  to  the  million  gallons  of  sewage. 

With  10  cwt.  per  million  gallons,  giving  3  grains  of  lime 
in  excess,  very  little  purification  took  place,  the  effluent 
looking  very  much  like  the  original  sewage ;  and  even 
15  cwt.  did  not  give  a  brilliant  effluent.  It  was  not 
until  20  cwt.  was  reached  that  any  satisfactory  purifica- 
tion took  place,  and  in  this  case  an  increased  quantity  of 
lime  failed  to  effect  any  further  improvement  in  albuminoid 


Table  2. 

[All  results  are  in  grains  per  gallon.] 


— 

Sewage. 

"  10  Cwt. 

15  Cwt. 

20  Cwt. 

25  Cwt. 

30  Cwt. 

Black 

1-6 
0-&4 

5-1 

Very  like 

sewage. 

12 

0'56 

12-5 

4-2 

3-0 

21-7 

13  tons  10  cwt. 

18-7 
3-0 
11-2 

Cloudy 

1-0 
0-36 
43-7 
3'4 

4-5 
30-5 

19  tons  li  cwt. 

24-0 
6-5 
15-0 

Clear 

1-0 

0-28 
56  2 

2-4 

5'5 

39-0 

24  tons  17  cwt. 

30-2 

S-S 
18'0 

Clear 

1-0 
0-28 
50-2 
2-3 
7-0 
41-0 
26  tons  i  cwt. 

31-2 

lll-l 
18-0 

Clear 

1-0 

0-28 

Per  cent,  of  purification 

Oxygen  for  4  hours 

56-2 
2-3 
8'0 

Tons  to  million  gallons,  containing  10 

41-0 

26  tons  2  cwt. 

32-0 

9-0 

WO 

oi6 
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ammonia,  and  absorbed  oxygen.     A  Bmall  quantity  of  lime 
ed  combine)  with  the   dissolved  carbonic  acid,  and  is 
thus  lost,  and  can  bare  no  effect  upon  the  dissolved  organic 
matter. 

The  lime  may  van    in    quality,  as  the  following  sample 
will  show  : — 


X...  1.      Xo.  2.     Xo.3. 


Lime 

Carbonate  of  Lime 

Mumina,  and  Injii. 
Water 


02'5.-,  US' I  I 

712  I'M  12  i'.2 

(ft*  032  0*18 

O-Ul  0S3  1*98 


No.  i. 


88*04 

10*i2 
0*23 

O'Dl 


Given  a  slight  excess  of  lime,  1  c.c.  of  the  lime  water  will 
contain  from  -00125  to  '0013  grammes  of  lime,  or  about  90 
grains  to  the  gallon.  Hut  it  does  not  follow  if  one  weighs 
out  the  quantity  of  lime  which  is  equivalent  to  the  90  grains 
th;it  one  "ill  have  a  water  equal  to  that  strength. 

The  objectors  to  lime  as  a  sewage  purifier  say  that  it  dis- 
solvee  organic  matter,  and  that  the  resulting  effluent  con- 
tains more  organic  matter  than  the  original  sewage.  Now, 
if  you  compare  the  analyses  of  the  effluents  which  I  have 
placed  before  you— the  20  ewt.,  2J  ewt.,  and  SO  Cwt.  of  lime 
to  the  million  gallons — the  tatter  ougbi  to  contain  consider- 
ably more  organic  matter  than  the  tor r  ;  but  the"  are  all 

much  the  same  in  regard  to  albuminoid  ammonia  and  the 
oxjgcn  test,  though  the  lime  lises  from  S  t..  7  and  8  grains 
to  the  gallon.  The  amount  of  sludge  precipitated  also  ri-.s 
from  about  M  tons  to  26  tons  to  the  million  gallons,  the 
difference  being  between  10  cwt.  of  lime  and  80  ewt.  In 
each  case  ISO  or  more  million  gallons  were  used.  In  the 
first  experiment  20  cwt.  of  lime  were  used,  and  over  4,000 
tons  of  sludge  were  produced;  in  the  second  experiment, 
where  no  lime  was  used,  only  about    1,000  tons  .>f  sludge 

were  precipitated  in  the  tank.  The  difference  of  3,00(1  tons 
must  be  due  t)  the  purifying  action  of  the  lime,  there 
fore  it  seems  absurd  to  say  that  lime  has  no  purifying 
action. 

Laboratory  experiments  showed  that  sulphate  of  alumina 
or  persulphate  of  iron  were  the  best  to  use- as  regards  the 
amount  of  sludge  formed,  lor  in  the-  cases  only  a  little 
over  4  tons  were  produoed;  whereas  in  the  cases  of  lime 
and  baryta  the  quantities  were  g.7  ami  SO  tons  respectively. 
This  means  n  cost  for  rem  ival  of  Bludge  of  say,  Is.  a  ton. 
though  it  does  n.it  cost  quite  so  much.  The  alumina  treat- 
ment, according  to  these  experiments,  would  cost  about  80s. 
the  million  gallons,  whereas  the  lime  would  be  over  I0j. 
As  a  result  of  these'  laboratory  experiments  I  advised  the 
Committee  to  rise  sulphate  of  alumina. 

When  this  experiment  was  carried  out  with  lo7  million 
gallon-,  which  were  Bowing  for  l  l  days,  and  to  each  million 
gallons  were  added  IX  cwt.  of  sulphate  of  alumina,  the 
quantity   of    sludge    formed   was    4,928    tons.      Samples    of 

sewage  and  effluent  were  taken  overy  hour  for  the  14  days, 

Table  III. 
I  tpt ,  mi,  nis  mi  Settled  Sewage  to  it.  i,  rmine  the  best  ( 'hemical  Socage  Precipitant  and  that  yiriny  the  least  Sludge. 


No.  3  sample,  badly  slaked,  would  give  very  | r  result-. 

.\  i  ordii  :  to  some  authorities,  the  strength  of  the  solution 
varies  according  as  more  or  les-  water  has  been  used  to 
slake  the  lime.  I  do  not  agree  altogether  with  the  above, 
but  the  amount  of  water  used  for  slaking  has  a  considerable 
influence  upon  the  resulting  milk  of  lime,  It  was  the 
.  i.-ieni  formerly,  at  Salford,  to  dry-slake  the  lime,  and  then 
to  silt  it  and  mix  with  water;  a  dangerous  method  for  the 
workmen,  who  had  to  work  with  cloth-  tied  ovet  their 
mouth-  in  an  atmosphere  of  lime  dust.  1  ad\  is.  .1  the  I  'o'm- 
mittce  to  adopt  wet  slaking  of  the  lime,  with  die  result  of 
producing  a  much  better  milk  of  lime.  1  lav.'  found  that 
l  part  of  lime  to  -i  i  art-  of  water  disintegrates  the  lime  into 
an  impalpable  powder.  hour  experiments  were  performed 
with  i  part  of  lime  to  1,2,  8,  and  I  parts  of  water,  The 
lir-t  was  in  the  granular  condition  ;  second  partially  bo  ■■ 
and  three  and  four  were  in  an  impalpable  powder.  The 
four  were  made  np  to  the  same  bulk  with  water  allowed  to 
settle  for  15  minutes  and  12  hours. 


[All  results  arc  in  grains  per  gallon.] 

I',  ret  DtRgQ 

Tons  of 

Slioi. 

Quantity  tor  One  Million 

i  rea  Ml 

Ubumiucid 

ol 

Oxygen, 

Lime. 

Precipitated 

Mineral. 

Orpiiiic. 

Million  Gall  ii  - 
containing 

:hi  per  O  nt   ol 

Qftllona. 

ammonia. 

l  Hinirs. 

Sludge. 

Wat) 

0Wt> 

10  ewt.  lime,  16  cwt.  copperai. 

1*1 

iru 

r.o 

ii'.;. 

Nil 

2s:i 

23  1 

5*1 

17     U 

1*1 

oil 

go 

lis| 

I 

HI 

1   7 

8'4 

2.".     12 

!•« 

0*11 

60 

0'SS 

Nil 

"'J 

3    1 

il 

1     12 

B  on '   lime,  13  cwt,  nlumin...* . 

l-fi 

ii  II 

80 

II  ".is 

vi 

7'3 

II 

3  2 

1     III 

29  owt,  w, ir.ii. ■  pcrstilphmta  <>( 

1    5 

0*1] 

en 

ii  ;.i 

Nil 

si 

1   a 

1   1 

5       0 

13 

nil 

"11 

00 
00 

I'M 

in 

IMP  0 

I7'3 

42'8 

2ii  II 

4  .1 

30      0 

HI    in 

i  ■ 

0*28 

N 

8-5 

N 

Nil 

Nil 

VI 

1  "7 

0*20 

Nil 

8*8 

\ 

Nil 

N 

Nil 

VI 

2-11 

0'31 

\d 

8'8 

Nil 

Nil 

Nil 

Nil 

Nil 

L-« 

Nil 

68 

Nil 

Nil 

Nil 

Nil 

and  at   the  end    id'    .aell  da\    the    samples  V  .  1  •      mixed    SO    US 

to  obtain  the  average  foi   the  day      The  dailj    sample  was 

analysed,  :.nd  at  the  end  of    the  14   days  the  average  was 
taken  nt  tin-  albuminoid  ammonia  and  the  oxygen  required 

for   I  hours. 

Grains  per 
gallon. 

Average  albuminoid  ■unmoral  In  *•■».  pre 0*93 

effluent I 

Pern  ntage  of  puriQeatii  i 
Avon  required  for  tour  hoiirt'  sewage 8*1 

•  Ill  in  lit 2    1 

Pi  roentage  ol  puriacatii  i 


Grain-  per  Gallon. 


I'lUili-nt. 


[host  :iiit',iint  ..f  album!' 

O'SO 

0  28 

■unmonin  in    Hie  sewage 

and  tin-  effluent  during  the  n 

oai  - 

rest  was 

11-22 

•  •"IT 

ii         i  oxygen  required  f.>r  fmir 

11 

Lowest 

17 

1    | 

liniii-. 
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At  the  commencement  of  this  experiment  six  clean 
tanks  were  prepared,  holding  about  two  and  a  half  million 
gallons.  These  tanks  were  nearly  700  ft.  long,  about 
8  ft.  wide,  and  varied  in  depth  from  5  to  H  ft.  The 
treated  sewage  ran  into  No.  1,  then  into  No.  2,  and  soon 
to  No.  6,  whence  it  flowed  into  the  Ship  Canal. 

It  will  be  interesting  to  note  the  quantity  of  sludge  in 
each  tank  at  the  end  of  the  14  days,  and  the  amount  of 
solid  matter  in  the  sludge,  mineral  and  organic. 


Tank. 

Tons  of 

Sludge. 

Total  Solid 

Hatter  at 

212°  F. 

Mineral. 

Tons  of  Dry 
Solid  Matter 

No.  1 

-     827 

8-5 

4-1 

70  S 

,.     2 

1,5(16 

4-3 

1-8 

W7 

,.     3 

),4:i6 

3-4 

1-3 

10-8 

,.      4 

816 

3U 

1-2 

25-3 

„     5 

178 

4'5 

12 

8-0 

.,     6 

100 

1 

3-2 

12 

32 

The  average  amount  of  total  solids  in  this  sludge  was 
4' 5  per  cent.  This  alumina  sludge  was  allowed  to  stand  at 
rest  for  12  days,  so  that  some  of  the  water  might  separate. 


1st  day., 
2nd  „  .. 
3rd  ..  .. 
1th  „  ., 
5th  „  .. 
6th    „  .. 


8  volumes  of  water. 
12 

14         „ 
16 
18 
19 


7th  day.. 

8th    „  .. 

9th  „  .. 
10th  „  . . 
11th  „  .. 
12th    „  .. 


20  volumes  of  water. 

21 

22 

23 

23 

23 


This  keeping  of  the  sludge  would  raise  the  total  solids 
to  a  little  over  5 '5  per  cent. 

Next  179  million  gallons  of  sewage  were  treated  with 
sulphate  of  alumina  and  lime  in  the  proportions  of  9  cwt. 
22  lb.  alumina  sulphate  and  8  cwt.  of  lime  to  the  million 
gallons. 

Grains  per 
Gallon. 

Average  albuminoid  ammonia  in  sewage 0*326 

„  effluent 0'245 

Percentage  of  purification,  25. 

Average  oxygen  required  for  four  hours'  sewage 2'9 

,,  „  „  effluent  ....    I'D 

Percentage  of  purification,  34. 


Sludge  formed  in 

the  Six 

Tanks. 

Tons 

Total  Solid 

Mineral 
Matter. 

Tons  of 

Tank. 

of 

Matters  at 

Organic. 

Dry 

Sludge. 

212°  F. 

Sludge. 

No.l 

1,254 

18'1 

10'2 

7-9 

2;7 

o 

1 .5.3  * 

14  5 

7'4 

7'1 

222  5 

„  3 

1,448 

8'7 

41 

3  6 

126 

„   * 

in; 

85 

4-6 

3 -SI 

9-s-; 

.,  5 

,67 

10'7 

4'3 

04 

7-17 

..  0 

SI 

21-0 

11'4 

9'6 

7'14 

The  sludge  here  was  much  higher  in  total  solids  than  in 
any  other  experiment,  due  to  the  heavy  rainfall  (2 "02  in.) 
during  the  14  days. 

As  this  experiment  was  not  wholly  satisfactory,  owing  to 
the  large  quantity  of  solid  matter  washed  into  the  tanks,  it 
was  decided  to  try  another  14  days'  test,  with  sulphate  of 
alumina  and  lime  in  ahout  the  same  proportions  : — 

Grains  per 
Gallon. 

Average  albuminoid  ammonia  in  sewage 0'357 

„  „  effluent o-2!5 

Percentage  of  purification,  31. 

Average  oxygen  required  for  four  horns'  sewage 2  '6 

,.  „  „  „  effluent  ....    1'7 

Percentage  of  purification,  34. 

These  two  experiments  are  remarkably  close  as  regards 
the  purity  of  the  effluents.  Taking  the  oxygen  percentage 
purification  the  numbers  are  identical,  and  the  albuminoid 
ammonia  the  same  in  both  experiments. 

But  the  amount  of  sludge  in  the  tanks  was  widely 
different.     Instead  of  4,454  tons  there  was  now  3,028  tons. 


The   rain    for  this  fortnight   was   only  0  506  in.,  against 
2-019  in. 

Quantity  of  Sludge  in  Tanks  from  Alumina  and  Lime 
Effluent. 


Tank. 

Tons  of  Sludge. 

Total  Solids  at 
212°  F. 

Mineral. 

1 

806 

11-3 

6-4 

2 

1,229 

9-1 

5'4 

3 

504 

8'5 

4-5 

4 

197 

7'0 

3'0 

5 

128 

8-0 

4-3 

6 

164 

8'0 

3'9 

The  quantity  of  sewage  purified  during  the  14  days  was 
163  million  gallons,  which  deposited  3,028  tons,  or  18  tons 
to  the  million  gallons. 

A  14  days'  experiment  was  tried  with  sulphate  of  iron 
and  lime.  The  quantity  of  sewage  treated  was  166  million 
gallons.  For  each  million  gallons  was  used  14  cwt.  of 
sulphate  of  iron  and  7  cwt.  1  qr.  of  lime. 

The  quantity  of  sludge  formed  in  the  tanks  was  4,927 
tons 


Tank. 

Tons  of  Sludge. 

Total  Solid 
Mutter  at  212°  F. 

Mineral. 

1 

1.093 

9'5 

4-7 

2 

1,538 

4-4 

2-4 

3 

BS6 

4-2 

2-0 

4 

sit 

42 

2-1 

5 

5  IS 

6'1 

2-8 

6 

316 

6-7 

30 

After  16  days'  settling,  the  average  sludge  gave  41  vol- 
umes of  water.     The  analysis  of  this  water  was  : — 

Grains  per 
Gallon. 

Free  ammonia 6" 7 

Albuminoid  ammonia 4' 7 

Oxygen  required  for  four  hours 10*2 

The  highest  a'buminoid  ammonia  iti  grains  to  gallons 
of  the  sewage  was  0'39,  and  the  lowest  was  0-25.  The 
average  of  the  14  dajs  was  0-30. 

Highest  albuminoid  ammonia  in  effluent  was  0-30.  The 
lowest  was  0-22.     The  average  of  the  14  days  was  0*27. 

This  is  rather  a  poor  result,  as  the  puuticatiou  is  only  a 
little  over  9  per  cent. 

The  oxygen  purification  gives  a  better  result. 

Tlie  average  oxygen  number  in  grains  per  gallon  for  the 
settled  sewage  was  34.  and  in  the  effluent  2-3,  or  a  per- 
centage purification  of  32. 

A  14  days'  experiment  was  tried  with  chloride  of  lime 
or  bleaching  powder,  using  1  cwt.  per  million  gallons.  This 
quantity  was  too  small  to  precipitate  any  of  the  organic 
matter  in  solution,  and  the  sludge  which  was  formed  in 
the  tauks  was  simply  due  to  the  suspended  matter.  The 
quantity  of  sewage  treated  was  150  million  gallons  during 
the  fortnight,  and  1,120  tuns  of  sludge  were  deposited  in  the 
tauks. 


Tanks. 

Total  Solids  at 
212°  F. 

Mineral  Matter. 

Organic  Matter. 

1 

IS -4 

6-8 

6'6 

2 

13'7 

7-4 

63 

3 

128 

g'6 

5-7 

4 

12-8 

7'4 

54 

5 

11-8 

0-6 

5-2 

6 

11-1 

«'2 

39 

This    sludge  on    standing   gave    2C   vols,  of   water    after 
seven  days: — 

First  day 18  volumes. 

Second  day 18       „ 

Third  day 2; 

Fourth  day 23 

Fifth  day 24 

Sixth  day 25 

Seventh  day 26 
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.in  the  eighth  'lav  it  decomposed  and  mixed  with  the 
supernatant  liquid. 

lh.  abort  experiment  -warn  interesting,  as  it  proved  con- 
.•lusiv.-h  thai  lime  has  the  power  of  precipitating  organic 
mattei  from  solution,  r.ir  in  no  fortnightly  experiment 
with  lime  was  bo  small  a  quantity  of  sludge  formal  as 
the  above. 

Thu — 

lfisf  million  (rallons  ,  ,.,,(,  in  tons  of  lime,  gave  4.7  u  tons  ol  sludge. 
lw,l     of  sewage      I 


102 
ISO 
160 
160 
179 
MS 

145 


150 
MS 

153 
151 
121 
108 
135 


4,211 
MOO 

4.121 

i.s 16 

3,4U  I 
8.8S4 


In  all  my  small  and  large  experiments  I  have  found  that 
lime  i-  able  t"  precipitate  80  <>r  4<i  per  eent.  of  tin-  soluble 
organic  impurity,  which  is  as  much  as  the  other  precipitants 
were  able  to  do. 

To  produce  a  good  clear  effluent,  there  should  he  at  least 
from  8  to  ID  grains  of  lime  in  the  gallon  of  effluent  in 
excess.  A  small  quantity  of  lime  effects  very  little 
purilicati as  the  following  experiments  will  show  : — 

TWO  million  gallons  of  sewage  Wire  treated  daily  for 
Bonn-  daw  with  from  :t0  cwt.  to  40  cut.  of  lime  to  the 
million  gallons,  and  eight  millions  wen-  treated  with  10  cwt. 
of  lime  to  the  million  gallons.  The  two  effluents  were 
allowed  to  Bow  away  side  by  side  down  an  incline  plane, 
anil  tin- contrast  was  most  remarkable:  on  one  side  there 
was  a  dark  turbid  stream,  while  on  the  other  there  was  a 
bright  char  effluent. 

Tin  following  analyses  show  the  effect  of  a  free  use  of 
lime  : — 


I. line,  10 cwt.  to  Million 
Gallons. 


Albumii I 

Ammonia. 


in 
required  lor 

v  II.. are. 


Lime.  Sn  cwt.  to  Million 
Gallons. 


Albumin  lid 

Ammonia. 


Oxygen 

te od  fur 

'.  Hours. 


Grains  to 

Grains  to 

Grains  to 

Grains  to 

gnlloi.k. 

gallon. 

gallon. 

gallon. 

n  22 

9  2 

nil 

t-i 

1.  -.". 

:|-4 

014 

IT. 

o  n 

D'll 

13 

n-si 

009 

1-3 

3-0 

0-11 

1-4 

o*a 

SB 

o-  IS 

14 

III.    Inn.    varied  from  1    to    -'   grains  to   tin-  gallon    in  the 

in  cwt,  experiments,  and  from  8  to  12  grains  in  the  B0  cwt. 

.  \|>.  i ii t 

Two  million  ^r..l I. >i . -  of  sewage  were  treated  with  about 
.-in  nu   of  lime  to  the  million  gallons,  and  the  effluent  was 

allowed  to  linn  into  six  tanks.  It  was  allowed  to  rest  there 
for  four  hours,  at  tin  end  of  that  time  sewage  and  effluents 
wen-  analysed,  with  the  following  results: — 


l-7 

KtUn.nl 

No, 

i 

11 

lank. 

I  hi ■ 

No. 

■> 

1  -J 

tank. 

l :  in...  ii  i . 

V, 

.1 

l'J 

tank 

Effluent, 

No. 

i 

r-j 

Effluent, 

\.. 

5 

ri 

Klllii.  nt. 

V 

■ 

i  *  t 

link. 

lev. 

n-.'J 

l-J 

65 

IS 

61 

Nil. 

:.:. 

Is 

00 

1-1. 

mil 

50 

1  :> 

51 

10'0 

.-.;, 

Is 

10  .. 

.'.' 

is 

12-11 

The  following  12  samples  of  effluents  were  takeu  from 
12  separate  tanks  after  standing  four  hours.  The  sewage 
hail  been  treated  with  about  25  cwt.  of  lime,  ami  after  the 
mixture  had  travelled  along  a  channel  of  700  ft.  in  length 
before  running  into  the  tanks.  It  seems  that  to  obtain 
the  best  results  a  certain  quantity  of  lime  is  necessary  ;  all- 
above  that  is  so  much  waste.  Thus,  it  will  be  seen  from 
the  following  table,  that  the  effluent  which  contains  the 
most  lime  is  not  better  than  the  one  which  contains  half 
the  quantity.  The  quantity  of  sewage  treated  in  this 
experiment  was  five  million  gallons,  and  one  would  bave 
expected  that  the  quantity  of  lime  would  have  been  the 
same  in  each  tank.  The  cause  of  this  difference  is  the 
bad  mixing  of  the  lime  with  the  sewage  ;  this  is  one  of 
the  causes  of  the  poor  results  sometimes  obtained  from 
lime  precipitation  : — 


Free 

Albu- 

(ixygen 

Appearance 

— 

Am- 

minoid 
Am- 

for 

Lime. 

of 

monia. 

monia. 

4  Hours. 

Effluent. 

Grains 

Grains 

Grains 

Grains 

1  i 

to 

in 

in 

Gallon. 

Gallon. 

Gallon. 

Gallon. 

in 

u-45 

3-9 

Effluent   No.  l 

l-« 

0-30 

22 

t'8 

Clear ;     slight 

tank. 

sediment. 

No.  2  north  tank 

15 

0-S9 

25 

4-9 

..    S      „ 

VI 

OSfi 

24 

7-8 

.,    4      „ 

15 

0-S3 

22 

7-8 

Clear;  no  sedi- 
ment. 

„    5       „        „ 

1-5 

0-88 

21 

9'8 

.,    0 

T7 

0-30 

2-2 

11-7 

1  ere  clear. 

No.  1  south  t;nik 

1-7 

0-25 

1-9 

5-K 

llear. 

>i 

T8 

019 

f« 

6'3 

„    3      „ 

T8 

030 

•  0 

6-S 

CK-nr  ;      illgfal 

-illitll.-Tlt. 

..     4       .. 

2-2 

o-so 

2-1 

10-2 

Clew, 

..    6      „ 

2-2 

0-81 

2-6 

49 

Rather  cloody. 

..    0      „ 

2'1 

0-89 

2-8 

1-4 

\  it>  cloudy, 
with  sedi- 
ment. 

Many  managers  think  if  the  milk  of  lime  is  run  into 
the  inlet  channel  with  the  sewage  that  is  quite  sufficient 
to  make  a  homogeneous  mixture.  This  is  uot  the  case, 
for  the  lime  will  often  he  carried  along  in  a  certain  current, 
and  in  all  parts  of  the  channel  the  lime  will  be  in  variable 
proportion.  That  this  is  so  is  shown  by  the  following 
three  experiments.  Samples  of  the  effluent  were  taken  at 
six  equidistant  places  along  the  channel,  and  the  lime 
estimated  in  grains  per  gallon: — 


Well  Mixed. 


No,  x 
Not  Mixed. 


ll-.-l 

8-2 

8-0 

8-0 

in-.'. 

nu 

1. •,■.', 

s-.i 

s-J 

8-U 

urn 

120 

10  .-, 

s    II 

8-0 

Urn 

7-6 

Mil 

8-0 

8-6 

80 

11-n 

7-5 

115 

:•.-. 

8-0 

8-0 

11-n 

8-0 

l.Vll 

7-0 

7-6 

8  5 

8-0 

7-SJ 

:>■:, 
;eii 
10-0 

nu 

Hll 

io-& 


The  three  sCi>  of  figures  in  each  experiment  represent 
samples  taken  from  the  centre  of  the  channel  and  the  two 
sides.  It  is  ni.isi  important  that  the  chemicals  ail. I 
be  thoroughly  mixed  before  dilution,  for  if  the  latter 
lak.s  place  the  lime  fails  lo  precipitate  organic  matter. 
The  lime  falling  to  the  bottom  of  the  channel  is  soon  con- 
verted into  carbonate  of  lime,  ami  is  thus  lost.  In  the 
channel  already  spoken  of,  the  precipitated  lime  was  estimated 
in  the  sludge  formed  at  six  different  places.  No.  1  was 
point  of  inlet,  and  No.  6  was  the  point  of  outlet,  the  other 

numbers  being  equidistant  between. 

No.  l  dry  sludge  contained  12-r.  iwr  cent,  ol  lime. 
..    '-  ,.  .  19*0 

,.  •■<         „         ..       M*a 

.     I  ..  .,  217 

..    5  „  „  217 

„  «         ,.         ,.       wo 

1  have  always  advocated  the  use  of  lime  w.itei  to  prevent 
;his  great  waste  of  lime  ;  much  better  results  can  be  obtained 
then  by  the  use  of  solid  lime. 
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The  following  experiments  have  been  made  on  different 
days  with  lime  and  lime  water,  using  the  same  sewage  in 
both  eases,  and  the  same  quantity  of  lime.  The  quantity  of 
lime  used  has  been  25  cwt.  to  the  million  gallons. 


Lime  Water. 

Solid  Lime. 

Albuminoid 
Ammonia. 

Ox.vgen 

for 
4  hours. 

Lime. 

Albuminoid 
Ammonia. 

Ox.vgen 

for 
4  hours. 

Lime. 

Grains  to 
gallon. 
0-17 
0-14 
0-14 
0-22 
0-22 
0-14 
0-14 
C20 

Grains. 
1-5 
14 
1-6 
1-9 
1-4 
1-2 
1-5 
1-8 

Grains. 
35 
4-1 
39 
3-0 
8'8 
9-3 
6-8 
4  0 

Grains  to 
gallon. 
0-25 
0-30 
0-28 
0-28 
025 
0-19 
0-21 
0  25 

Grains. 
2-6 
2-S 
2-4 
2-8 
2-6 
2-3 
2-4 
26 

Grains  to 
gallon. 
4-0 
6-2 
3'2 
4'2 
9'2 
7-8 
fB 
3'5 

In  every  experiment  the  lime  water  has  given  the  best 
results,  amounting  sometimes  to  as  much  a9  50  per  cent, 
improvement.  In  all  these  precipitation  processes  there 
seems  to  be  a  number  which  the  precipitant  cannot  attack. 
The  albuminoid  ammonia  falls  to  about  0'14  in  the  gallon 
and  there  remains,  and  no  addition  of  ordinary  cheap 
chemical  seems  to  disturb  that  number ;  as  fortnightly 
experiments  had  been  tried  with  sulphate  of  alumina,  iron, 
&c,  it  became  necessary  for  comparison  sake  to  try  similar 
experiments  with  varying  quantities  of  lime;  it  will  be 
sufficient  if  the  minimum  and  maximum  lime  experiments 
are  given  in  detail. 

The  number  of  gallons  of  sewage  treated  in  this  No.  1 
lime  experiment  was  173  millions.  Rainfall  for  the  14  days 
was  1-601  inches.  Quantity  of  lime  used  to  one  million 
gallons  was  1 2  cwt.  2  qrs. 

The  maximum  albuminoid  ammonia  in  the  sewage  in 
grains  to  gallon  was  0-44. 

The  minimum  albuminoid  ammonia  in  the  sewage  in 
grains  to  gallon  was  0*22. 

The  average  for  the  fortnight  was,  for  sewage,  0-34,  and 
for  the  effluent  0  31. 


This,  practically  speaking,  gave  no  purification,  only 
about  <J  per  cent. 

The  average  oxygen  required  for  four  hours  was,  sewage 
26  grains  to  gallon,  aud  effluent  2-4  grains  to  gallon — 
only  7  per  cent,  of  purification.  The  quantity  of  sludge 
formed  in  the  tanks  was  3,404  tons. 


Tons. 

Total  Solids. 

Mineral. 

No.  1  tank  contained.. 

786 

11-6 

7-2 

,.    2       „ 

1,204 

91 

6-0 

••    3 

373 

13- li 

8-6 

,.    4       „ 

412 

n-o 

73 

..    5       

330 

13-6 

6-7 

„    6        , 

299 

12-8 

6-1 

The  second  lime  experiment  was  about  20  cwt.  to  the 
million  gallons  ;  sewage  treated,  162  million  gallons;  rain- 
fall for  the  14  days,  0-740  inch.  Average  albuminoid 
ammonia  in  settled  sewage,  0  402  grains  per  gallon  ; 
effluent,  0  278  ;  which  gives  a  purification  of  30  per  cent. 

The  average  oxygen  required  for  four  hours  was,  sewage 
32  grains  to  gallons,  and  effluent  2*1  grains  to  gallon,  or  a 
purification  of  34  per  cent.  The  quantity  of  sludge  formed 
in  the  tanks  was  4,211  tons. 


Tons. 

Total  Solids. 

Mineral. 

No.  1  tank  contained. . 

518 

10-8 

7-2 

*> 

1,523 

9-3 

5-9 

1.103 

7-2 

3-9 

„    4        ,. 

671 

5-9 

3'8 

224 

8-2 

3-9 

„     0        , 

172 

8-9 

5-3 

The  average  sludge  gave,  after  standing  for  one  week, 
23  volumes  of  water. 

On  comparing  the  lime  effluents  and  percentages  of 
purification  with  the  effluents  from  the  sulphate  of  alumina 
and  sulphates  of  iron,  very  little  difference  is  found  when  a 
sufficient  quantity  of  lime  is  used,  It  is  remarkable  that 
the  first  five  tests  should  work  out  so  closely  in  regard  to 
the  oxygen  purification  test,  fqr,  practically  speaking,  it  is 
nearly  the  same  ineach,  34  per  cent. 


Takle  4. 


Sewage, 

in 

Millions  of 

Rain- 
fall. 

Chemicals 

to 

One  Million 

Total 
Quantity 

of 
Sludge 

Total 
Quantity 

calcu- 
lated to 
contain 
10  per 
Cent,  of 
Total 
Solids. 

Quantity 

of 

Sludge 

to  One 

Million 

Gallons, 
10  per 

Average 
Total 

Solidi 

of 
Sludge 

Average 
Albu- 
minoid 
Ammonia 

in 

Effluent, 

in 

Per- 
centage 

of 
Purifi- 

Average 
Oxygen 
required 
for  Four 
Hours 
for 
Effluent, 

Per- 
centage 

of 
Purifi- 

Cost 

of 

Chemicals, 

including 

Removal 

of 
Sludge, 

Gallons. 

Gallons. 

m 

Tanks. 

Cent,  of 
Total 
Solids. 

Tanks. 

Grains 
to 

Gallon. 

cation. 

Grains 

to 
Gallons. 

cation. 

per 
Million 
Gallons. 

Tons. 

Tons. 

Tons.Cwt. 

Percent 

£  s.  d. 

(1)  179  (line  and 

2-019 

Lime.  8  cwt. :  alu- 

4,454 

5.9116 

33    10 

14-5 

0-245 

25 

1-9 

84 

2  13    6 

alumina). 

mina    sulphate, 
9  cwt.  22  lb. 

% 

(2)  169  (lime  and 

0-506  ,  Lime.  7  cwt.  3  qrs.; 

3,028 

2,530 

16    14 

93 

0-245 

31 

1-7 

31 

1  18    8 

alumina). 

alumina         sul- 
phate,   10   cwt. 

(3)  167     (alumina 

0-278  !  Sulphate   of  alu- 

4.923 

2,223 

13      6 

4-5 

0-220 

33 

2-1 

32 

2  11    I 

alone). 

mina,  18  cwt.  Iqr. 

(4)  166  (lime  and 

0-7P3  i  Lime,7 cwt.  1  qr. ; 

4,927 

2,857 

17      3 

5-8 

0-280 

9 

2-3 

32 

2    0    6 

iron  sulphate). 

irtn     sulphate. 

14  cwt. 

(5)  ISC  (iron   and 

Perchloride        of 

3,472 

3,298 

18    13 

9-5 

0-250 

26 

2-2 

21 

3    2    6 

lime). 

iron.l  ton ;  lime, 
6  cwt. 

(6)  71  (electrical) 

Nil— electrical   .. 

120 

71 

9    15 

5-9 

0-16S 

39 

2-1 

33 

3    0    0 

(7)  6    (iron    per- 

i Persulphate       of 

106 

51 

17    IS 

4-8 

0-160 

•W 

1-6 

44 

3    7     0 

sulphate!. 

iron, 1  ton. 

(8)  150    (chloride  i 

1-1H7     Chloride  cf  lime, 

1,120 

1,478 

9    17 

13-2 

0'422 

Nil 

3-6 

Nil 

0  18    0 

of  lime). 

1  cwt. 

(9)  162  (lime)  ...  1 

0-740     Lime,  20  cwt 

4,211 

3,537 

21     15 

8-4 

0-278 

30 

21 

34 

1  15    0 

(10)  168  (lime)...  I 

1-006     Lime,  17  cwt 

4,742 

3,983 

23    11 

8-4 

0-266 

22 

2-9 

23 

1  14  10 

111)  160  (lime)... 

0-918     Lime,  15  cwt.  2  qrs. 

3,965 

3,885 

24      9 

9-8 

0-325 

7 

1-8 

22 

1  14    9 

(12)  179  (lime)...  | 

0-722      Lime,  13  cwt.  2  qrs. 

3,882 

3,960 

22      3 

1IV2 

0-S03 

5 

2-9 

3 

1  11     " 

(13)  173  (lime)... 

1-601  '  Lime,  12  cwt.  2  qrs. 

3,404 

8.812 

22      2 

n-2 

0-315 

8 

2-4 

7 

1  10    4 

(14)  150  thme)... 

4.0S0 

3,182 

■• 

7-8 

0-248 

25 

2-2 

26 

1     1     0 
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For  comparison  sake  I  have  included  in  the  following 
table  the  electrical  process,  though  the  whole  of  the  sewage 
wa9  not  purified  by  this  process.  This  experiment  was 
carried  on  for  72  clays,  and  during  this  time  7]  million 
gallon-  were  treated.  The  weight  of  sludge  was  in  round 
numbers  120  tons,  or  16}  tons  to  the  million  gallon-.  This 
quantity  includes  the  solid  matter  which  was  in  the  sewage 
in  -ii -pen- ion,  am  I  which  amounted  to  many  tons.     This  being 

deducted  leave nany  ions  precipitated  from  the  iron 

plates  which  wet*  osed  as  electrodes.  This  quantity  was 
easily  calculated.  The  number  of  plates  was  '2.171'..  each 
plate  measured  2  ft.  by  1  ft.  6  ins.  by  \  in.  The  weight  of 
these  plates  before  the  commencement  of  the  experiment 
was  54  tons ;  at  the  close  of  the  experiment  they  were 
taken  out,  dried,  and  weighed.  The  weight  was  53  tons 
7  .  ut,  ii-  I  libs.  The  plates  were  covered  with  liv. bated 
oxide  of  iron  ;  this  was  all  cleaned  off,  and,  alter  this,  the 
plates  weighed  52  tons  I  cwt.  2  qrs.  14  lbs.,  showing  a  loss 
of  1  ton  15  cwt.  1  qr.  2  1  lb-.;  this  gives  a  little  over  three 
grains  to  the  gallon  of  sewage.  The  average  albuminoid 
ammonia  from  52  samples  was  0- 168  grain  to  gallon,  ami 
the  percentage  of  purification  has  been  33.  This  is  high,  r 
than  any  in  the  list,  but  on  the  other  hand  one  must  notice 
(be  cost,  which  it  87.  the  million  gallons,  thi-  being  nearly 
the  highest  in  price.  The  extra  5  per  cent,  of  purification 
would  hardly  warrant  the  extra  expenditure.  This  is  a  very 
m-at  and  elegant  proce-s.  and  when  joined  to  filtration  the 
effluents  are  all  that  one  would  desire. 

In  one  respect  the  sludge  is  not  utterly  useless,  for  con- 
sisting so  largely  as  it  does  of  oxide  of  iron,  it  has  been 
made  into  paint  by  calcination.  This  was  tested  by  a  manu- 
facturer of  paints,  who  reported  that  it  made  a  good  oxide 
of  iron  paint,  but  not  equal  to  the  best  brands  upon  the 
market. 

The  roinposition  of  the  calcined  sludge  is  :  Silica,  3n-9.">  ; 
ferric  oxide,  17  * 80  ;  alumina,  8'52  ;  carbonate  of  lime,  9-  12  ; 
phosphoric  acid, magnesia, alkalies,  :i-61. 

Experiments  were  made  upon  sewage  to  which  111  cwt. 
of  lime  were  added  to  the  million  gallons;  it  was  then 
treated  by  the  electric  current :  these  experiments  were  not 
successful,  the  percentage  of  purification  being  only  27. 

While  on  tin-  Bubject  of  sludge,  I  think  1  cannot  do 
'utter  than    introduce   the  analysis    of  the   various    sludges 

produced  in  the  several  experiments. 
It  will  be  noticed  that  the  amount  of  total  solid  matter 

in  the  alumina  and  iron  sludges  is  very  low  compared  with 
the  lime  sludge,  and  one  advantage  with  the  limo  sludge  is 
that  the  water  separates  more  readily  than  it  dues  from  an 
alumina  sludge.  This  is  very  important  when  the  sludge 
is  sent  to  sea,  as  the  object  is  to  send  as  much  total  solids 
as  possible,  and  not  water.  Sludge  should  be  kept  for  a 
tain  number  of  days,  so  that  the  excess  water  may 
-pirate.  In  the  following  table  will  be  seen  a  list  of 
sludges,  giving  the  total  -olid-,  ami  the  amount  of  water 
which  separates  afti  i  standing  ii  hours. 

Tabu  ii. 

Si. I     \-    BEING    I'lMi-in     vr    Siwl.k    WOUKB. 


Per/Sent  ..r  Water 

1  1 

Co  |    il     .tare. 

Bcpaimtlni  out  after 

Per  '.ut. 

■-'1  Hours. 

Pei  Cent 

6-8 

'.'.   7 

U'fB 

88*78 

ii  :, 

li-n 

BD*0 

::•! 

IW'fl 

66*0 

CO 

•..'■.. 

B'O 

re 

80*0 

.-.a 

:..-,  ,i 

i.  n 

7-s 

:  - 

27  5 

7'" 

270 

8*78 

It'll 

7--1 

220 

in-.-. 

S    ,1 

10-6 

1  |  .. 

7-.il 

Sl'O 

9  18 

BO  57 

12 II 

ii  -r; 

s-   -7 

11 11 

i.ii 

WOO 

11 II 

11-7 

1 1 .1 

Shidye  as  being  Pumped  at  Sewage  Works — cont. 


Total  - 


Total  Moisture. 


Per  Cent  of  Water 

Separating  on 
21  Hours. 


P.-r  Cent. 

Per  lent. 

18/6 

88-  Hi 

2-0 

IV  7 

84-30 

Nil 

]>S 

87  -t0 

2-u 

8-8 

01*80 

140 

7-4 

08-80 

7-0 

7 -'.ii 

03*04 

7-5 

11-s.; 

88-14 

7-0 

The  average  total  solids  of  the  sludge  sent  to  sea  for  400 

journeys  i-  18*8  per  cent. 

Analyses  of  Sludge  at  taken  from  Tanks. 


ii. ,,„;...             l'.-rruua 
Alumina.          Sull,|„„,.. 

Lime. 

58 
04  -J 

11-2 

Bleaching 
Powder. 

I       i  rical. 

Chloride. 

5*0 
04.*] 

:.:. 

yo -5 

Analyses  of  Sludge  dried  at  212°  F 

— 

•lu""""-        Boiphite, 

Llllle. 

Silica... 

20i*3                    17V1 
1-s.l                  6*00 
8*78                  B"78 

11-87 

Is, 

6*88 

Luflbfl  ... 

Magnesia 

0'Ofi 

11-111                     Ills 
cr-jn                    ii-,; 
0-50                  ii-:'-' 

o-M              rss 

I'M 

1-S7 

— 

Bleaching        BUmtrlnJ 
Powder.         weotrloal 

Osuorida, 

Silica 

I  Ixide  <»f  iron 

Alumina 

Copper 

I. inn- 

Mairn.  s  : 

Nitrogen 


-i 
712 


The  wet  alumina  sludge  will  contain  about  ll'5  per  cent. 
of  alumina,  yet  B  patent  has  been  taken  out  to  treat  this 
sludge  with  sulphuric  acid  t"  i-.rm  sulphate  of  alumina. 

The  drawback  to  all  precipitation  processes  is  the  un- 
certainty attending  them,    B*or  some  days  you  may  have 

a  good  till t,  and  then  other  days  bad.     The  above  table 

i-l'-ai  I  \  proves  that  In  obtain  good  results  from  lime  not 
le-s  than  Inn D  SO  to  85  cwt.  should  be  used,  and  that  in 
the  slate  of  lime  water. 

Much  better  result-  could  have  been   obtained  than  those 
shown  in  the  above  table  if  larger  quantities  of  ohei 
had   been  employed;   this  is  well  shown  by  the  following 
series  of  experii  u  ots 


Bulp] 

Alumina  t" 

Million  Gallons. 

albuminoid 

0-388 
0*888 

ii- in.-, 

Percentage 

I'urllii'a- 

tlnll. 

lll-.l 

10*1 

I .  - 

78'  i 

77'.-. 

Oxnen 

lor 
4  hours. 

('rs.perKall. 
4*0 

3-il 

l-ll 

"•'l 

in    

7'3 

U    

•20    

12- 1 

31' 7 

SO     

78*6 

41 

77" 
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Sulphate  of  alumina;  was  added  iu  the  proportion  of  5  up 
to  40  cwt.  per  million  gallons  of  sewage,  and  it  will  be 
noticed  how  sensibly  the  percentage  of  purification  rises. 

The  following  experiments  were  performed  to  prove  that 
time  was  as  good  a  purifier  of  sewage  as  sulphate  of  iron 
and  lime. 

The  sulphate  of  iron  effluent  was  made  at  the  sewage 
works  by  using  millions  of  gallons  of  sewage  and  adding 
iron  sulphate,  15  cwt.;  lime,  5  cwt.,  to  million  gallons. 
The  lime  effluent  was  made  in  the  laboratory  by  adding 
lime  water  to  the  same  sewage  at  the  rate  of  one  ton  of 
lime  to  the  million  gallons. 


Albumeuoid  Ammonia  in 
Grains  per  gallon. 


SSftSS&LSJ       Lime  Effluent, 


lion  Effluent. 


Percentage  Purification. 


Sulphate  of 
Iron  EMuenl. 


Lime  Effluent. 


0-40 

024 

16 

50 

0-40 

024 

37 

63 

0-40 

0'38 

16 

20 

0-36 

0'24 

42 

62 

0-4U 

0-20 

35 

67 

0-41 

0  36 

31 

43 

()-3« 

0-28 

23 

41 

052 

0  32 

7 

43 

0 -.•!() 

0-20 

35 

64 

0-40 

0-20 

28 

61 

II  -i'4 

0  32 

21) 

60 

0'40 

0-21 

16 

50 

This  gives  an  average  albuminoid  ammonia  of  0-42  for 
iron,  and  0-26  for  lime,  the  average  percentage  purification 
being  for  iron  25,  and  for  lime  52.  The  amount  of 
precipitate  caused  by  lime  in  the  settled  sewage  was  as 
follows  :  — 


Precipitate  produced  by  adding  Lime  to  various  samples  of 
Settled  Sewage  collected  on  different  dat,s.  Weight  of 
Precipitate  dried  at  2123  F.,  in  Grains  per  Gallon. 


Total  Solid 

Per  Cent. 

Mineral. 

Organic. 

calculated 

Matter. 

Mineral. 

;is  Lime  in 
Sludge. 

46 

S2 

14 

69-5 

18-5 

68 

40 

22 

67-6 

18-1 

10 

39 

21 

65  ■» 

17-5 

45 

21 

24 

46-6 

12-8 

78 

51 

27 

65-3 

JS-3 

63 

45 

18 

71"  t 

19-1 

73 

46 

27 

li.3-0 

18-5 

61 

40 

24 

62-5 

17-8 

10 

34 

26 

56-6 

15-2 

48 

33 

15 

68-7 

19-1 

67 

45 

22      . 

67-1 

17-8 

61 

40 

21 

65-5 

18-0 

There  is  a  fair  uniformity  in  the  above  figures,  and  takim* 
the  average  of  the  12  experiments  there  are  21  grains  of 
organic  matter  precipitated  from  solution.  The  alkalinity 
of  the  ignited  or  calciDed  precipitate  is  remarkably  uniform. 
This  alkalinity  is  not  solely  due  to  lime,  as  there  were  onlv 
16  grains  of  lime  added  to  the  gallon,  which  is  about  equal 
to  a  ton  to  the  million,  and  as  the  effluent  always  contained 
from  3  to  4  grains  of  free  lime,  which,  together  with  the 
above,  makes  considerably  over  20  grains  calculated  as 
lime. 

The  following  five  experiments  will  show  the  amount  of 
lime  added  to  one  gallon  of  the  same  settled  sewage,  grains 
cf  lime  in  effluent,  and  grains  of  alkalinity  calculated  as 
lime  in  precipitate. 


All  results  iu  grains  to  gallon. 


Grains  of  Lime 

to  fine 

Gallon  of  Sewage. 

Lime  in  Effluent, 

Precipitate              Mineral               Organic 
dried  at  212°  F.           Matter.                Matter. 

Per  Cen-.. 

Organic. 
Mineral. 

Grains  of 

Alkali  calculated 

as  Lime 

in  Precipitate. 

8 
12 
16 
2i> 
24 

3-0 
4  5 
55 
7-0 
8-0 

21-7                       18-7                       3-0 
30-5                           240                          6-5 
39-0                           30-2                           8-8 
41-0                          31-2                          9-0 
413                         82-0                       10-0 

86-1 

78-6 
77-4 
76-0 
77-4 

13-9 

214 
22  -6 

2fii 
22  6 

11-2 
14-8 
18-0 
18-0 
18-7 

This  plainly  shows  that  the  lime  precipitates  organic 
matter,  and  that  16  grains  will  do  nearly  double  the  work 
of  eight,  but  that  a  further  addition  in  this  instance  was  of 
very  little  use.  The  percentage  of  organic  matter  increased 
from  13-9  to  22-6. 

In  the  experiments  which  I  have  given  comparing  lime 
effluents  with  effluents  produced  from  sulphate  of  iron, 
some  may  object  and  say  that  I  am  comparing  effluents 
produced  at  the  works  by  the  million  gallons,  with  effluents 
produced  in  the  laboratory.  Of  course  the  latter  will  be 
far  better  mixed  with  the  chemicals  than  they  can  be  at 
the  works,  though  I  do  not  see  why  better  mixture  should 
not  take  place  at  the  sewage  works.  To  overcome  the 
objection  of  wrong  comparisons,  I  have  made  special  experi- 
ments with  about  three  million  gallons  of  sewage  treated 
with  lime,  and  three  million  gallous  treated  with  sulphate 
of  iron  and  lime. 

For  tbe  iron  effluent  were  used  15  cwt.  of  sulphate  of 
iron  and  S  cwt.  of  lime ;  for  the  lime  effluent  were  used 
30  cwt.  of  lime. 

The  effluents  were  run  into  six  clean  tanks,  and  allowed 
to  rest  for  about  four  hours. 

Practically  speaking  these  two  sets  of  effluents  are  the 
same,  thu  average  albuminoid  ammonia  and  oxygen  of 
the  iron  being  0*30  and  1  -9,  and  the  lime  0*28  and  1-7. 

Similar  experiments  were  performed  with  sulphate  of 
alumina  and  lime,  and  sulphate  of  alumina  alone,  using 
about  three  million  gallons  in  each  case,  and  about  10  cwt. 
of   sulphate  of  alumina  with   8   cwt.   of  lime,   and  in  the 


second  case   18  cwt.  of  sulphate  of  alumina   alone  to  the 
million  gallons. 

All  results  in  grains  per  gallon. 


No.  1  —Sulphate  cf  Iron  Effluent. 

Albuminoid 
Ammonia. 

Oxygen  for  Four 
Hours. 

Lime. 

f.  Tank... 
2. 

3.        ',!     ... 
4 

5.  „     . . . 

6.  „     . . . 

022 
025 
0'2» 
083 
0-36 
0-36 

1-9 
1-8 
1-9 
1-8 

1-9 
2-1 

1-0 
I'll 
u-75 

i-o 

0-f.S 

i-o 

No.  2.— Lime  Effluent. 

Albuminoid 
Ammonia. 

Oxygen  for  Four 
Hours. 

Free  Lime. 

1.  Tank... 

~A.      ',','.'. '. 
1 

6.        '„     ... 

0-89 
0-28 
0-25 
0-21 
0-28 
0-26 

1-7 
1-8 
1-8 
1-8 
1'7 
1-5 

fi-0 
5-5 
10-5 
14'5 
13-0 
14-0 
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All  results  io  grains  per  gallon. 


No.  S.    Sulphate  ol 

Alumina  and  Lime. 

No.  4.— Sulphate  of 
Alumina  alone. 

Albuminoid 

Ammonia. 

1     l\'.    .': 

1     in  Hours. 

Albuminoid 
Ammonia. 

Oxygen  for 
Poui    Hours. 

1.  Tank. 

2.  ,.     . 

3.  „     . 

4.  .,      . 

5.  „     . 

6.  M      • 

0-20 

o-to 

0*S4 

0-28 

2-1 

2  3 

2-n 
27 
3'7 
3-0 

n-2l 

0-2X 
••28 
0-83 
D'H 
0-21 

22 
2-9 
3-0 
22 
2-1 
22 

Here  there  is  an  avenge  of  0  26  ami  2- 
ii  J 4  and  B-  I  for  No.  4  average  : — 


for  Xo.  :s,  and 




Allnminoid 
Ammonia. 

OxyKeu  in  Four 
Hours. 

No.  1.  Sulphate  o(  iron  and 
lime. 

No. :(.  Sulphate  <•(   alamino 

and  Lime. 
No.  i.  Sulphate   ol   alumina 

only. 

o-so 

0*88 
0*16 

0-24 

1-9 

1-7 
2-7 

2» 

The  following  table  gives  the  analyses  of  the  effluents 
prepared  by  lime  water  in  the  laboratory  day  after  day  for 
a  fortnight,  and,  for  eoniparison,  the  effluents  produced 
at  the  sewage  works  on  the  same  day,  using  the  same 
quantity  of  lime  in  each  case,  about  25  cwt.  to  the  million 
gallons. 

All  results  in  grains  per  gallon. 


Sewage  Works  Klflucnt. 

Laboratory  Effluent. 

Albuminoid 

Amm a. 

Oxygen        L-r,„. 

<■"  '''•'"•       Lima 
Bonn.        '•""*' 

Albuminoid 
Ammonia. 

Oxygen 
tor  Pour 

Hours. 

Free 

l.uile. 

0-42 
0    .1 
0-30 
0-34 

0-28 
••88 
cr.1l 
8-88 
0-21 
8-17 
8' 81 

OiS 

2-8 
25 
2-1 

1-7 
2-5 

•2  il 

3-6 
25 
8-1 

1-8 

2-n 

.'CI. 

30 

3-0 
4-8 
8*0 

I'M 

2-n 
2-n 
00 
,.  1 
I  0 

30 
.ill 
2-11 
10 

in 

O'lB 

ii  ji 

0-19 
li-JI 
Ii- 111 
0-20 
0-21 
8-98 
024 

11-211 
II  21 
0-16 

1-2 
8-4 

1-8 
1-6 
0-8 

IV. 
2-1 
2-2 
23 
2-3 
2-2 
1-n 
1-n 
1-5 

8 
5 
ti 
7 
il 
6 
2 

K 
5 
5 
7 
7 
11 
7 

in  iKith  of   'In-  above  eases  the  same  settled  sewage  was 

need;  samples  were  taken  every  hour  for  24  hours,  so  that 

:l  Mod  average  might  1m-  obtained. 

Tin-  average  albuminoid  ammonia  of  tin-  works  effluent 
for  tin-  1  i  ii:i\  -  i-  o  .in,  which  gives  a  percentage  puriflca- 
ih,n  of  :it.  I'ln-  average  of  tin-  laboratory  effluent  i~  n-_l, 
which  gave  a  percentage  purification  of  Sri 

'lin-  lour  hour-  oxygen   teal   average   was   for    works 
efflnenl  S  6,oi  89  per  cent,  of  purification,  whereas  the 
itorj   effinent  was  only   1-6,  which  gave 
60  per  I-  ni  ot  purification. 

Ii  i-  so  often  said  thai  the  sludge  in  the  tanks  injures 
the  efflnenl  considerably,  particularly  in  the  case  of  lime. 
I  have  non  made  ■  table  of  the  analyses  of  tin-  iir>t  two 
days,  oi  ill.  fortnight  and  the  lasl  two  days  ol  these  special 
experiments,  and  it  will  be  seen  thai  there  is  verj  little 
difference  between  tin  beginning  and  the  end.  i  have 
given  the  rainfall,  so  that  it  ma]  account  for  some 
differences, 

Table  giving  tin-  analyses    of  effluents   on   first    two   and 

last  two  days  of  each  fortnight's  experiment  to  show  that 
tin  sludge  in  the  tanks  has  not  had  a  very  injurious  effect 
upon  the  effluents. 


Date. 


Effluent. 


Albumi- 
noid Am- 
monia in 

itKi.noa 


Rain. 


Oiygen, 
Four 

Hours, 
('■rains  iu 

(Jallon. 


1896. 

Oct.  10    Sulphatcof  Alumina  and  I. inx- 

.,    11  I 

..     21 


o  > 
M-21 
11  44 

n:S2 


0751 
0-238 
9-881 
0-074 


Oct.  2« 
..     27 

Nov.  5 
.,      6 


Sulphate  of  Alumina  and  Lime 


n-36 
9-31 
(C30 
O'SO 


o-inn 

8-161 

Nil 

Nil 


N  n .  13 

..    84 
Dec.  1 

..       7 


Lime:  18 cwt.  per  million. 


'I  is 
Ii- Ml 
0-20 
(I -32 


Dee,    s  Lime  :  is  cwt.  per  million...  0'32 

9  „  „                 ...  u-34 

22  ..  „                ...  8-44 

21  ,.  „                   ...  0-44 


1897. 
Jan.  12 
..  U 
.  M 
„    18 


Jan.  19 

..    80 

Feb.   7 

..       s 


Sulphate  of  Alumina  only. 


Lime:  12  cwt.  per  million . 


11-32 
11-32 
8-18 
tl-40 


0-56 
ii-.-,; 
8-40 
000 


Nil 
Nil 

9-414 

0120 


0-INK 
0-03 


Nil 

Nil 

(1140 


ll'IIMI 

o-iio 
Nil 
Nil 


Feb.  i' 
..  to 

..     21 
..     22 


Nine  :  13  cwt.  per  million. 


II-  Ml 
n-411 
038 

His 


M-MJ 

0-008 
8-188 

(1-112 


1-2 
1-1 
1-7 

l-o 


1-0 

23 


22 


Nov.   !i  Lime:  is  ewl.  per  million...  032  Nil  ,        l'l 

..    in  „                   „                 ...  if  Mi  Nil  1-9 

..     19  „                  „                ...  l»-3rt  9*016  VI 

.,    80  „                ...  0-48  |  0-016  [-9 


41 
8*6 

2-0 
1-8 


2-6 

2-l> 
3-2 
89 


1-2 
2-2 
l'O 
1-6 


43 
30 
1-8 
21 


21 
17 

2-11 
2  ll 


Feb.  23 

..     21 
M:ir.    s 

..       '.' 

I. is  ,«|.  par  million...         0'40 

0-44 

0-38 

...          0-44 

Ni, 
0-081 

Nil 
B-088 

l'4 

27 

2   1 

af.ar.10 

..    u 
..    1 1 
..    23 

Lime    is  owt.  per  million... 

0-32 
0  >> 
ii- in 
0'40 

0013 
N  1 

niol 
Nil 

2-1 

2-7 
1-6 

Btar.88     Lime     ISCWl   |ht  million... 

..     27 

Apr.  13 

„     It 

0  18        0-187 

"■Ml          0177 
0*40        0*078 
ii- mi        O'SOO 

8*6 
1-8 

25 
26 

\|.r.  27 

..    88 

-aag  10 

..    n 

Sulphate  of  iron  and  lime  . . . 
„                     „            •  •  • 

0*88          Nil 
0*44        0-C08 

ii  Mi           Nil 
0-68        "  171 

Ii'. 

i 

2-S 

In  comparing  lime  with  other  chemicals,  there  now  only 

remain  two  other  precipitant*  for  me  to  compare  on  the 

do  with  lime,  and  they  are  percbloride  of  iron,  ami 

basic  persulphate  of  iron,     with  regard  to  the  percbloride 

of  iron  that  was  noi  so  successful  as  the  lime  precipitant. 

Thc  analysis  of  the  solution  used  was  as  follows  :  — 

i  gravity 1-323 

hlorids  ol  Iroi I'ltO 

l'.T.-liloiiifi-of  iron 

Chloride  of  aluminium t-481 

Sulphate  of  ilium inu J- l-Jii 
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There  were  also  small  quantities  of  lime,  magnesia, 
alkalies,  which  were  not  estimated.  These  I  look  upon  as 
accidental  impurities.  Kroadly  speaking,  the  solution  con- 
sisted chiefly  of  perchloride  of  iron  in  rather  a  basic 
condition. 

Some  40  years  since  a  preparation  was  brought  out 
under  the  name  of  "  Dale's  Muriate  of  Iron,"  and  Drs.  Hof- 
mann  and  Frankland  made  a  report  to  the  Metropolitan 
Board  of  Works.  In  referring  to  various  processes  for  the 
treatment  of  sewage,  they  say,  "  In  fact,  of  all  the  processes, 
old  and  new,  referred  to  us,  there  is  only  one  which  appears 
to  satisfy  in  the  necessary  degree  the  conditions  involved 
in  the  circumstances  of  the  case  (to  combine  efficiency  and 
economy).  The  agent  to  which  we  allude  is  that  described 
as  Dale's  Muriate  of  Iron,  essentially  a  solution  of  per- 
chloride of  iron. 

Their  trials  led  them  to  the  conclusion  that  the  per- 
chloride of  iron  was  vastly  superior  to  either  lime  or 
chloride  of  lime.  The  quantity  of  sewage  used  in  these 
experiments  was  7,500  gallons  of  London  sewage,  and  they 
gave,  as  the  cost  of  purifying,  one  million  gallons  of  sewage 
with— 

£  ».    (I. 

Ferric  chloride 113    3 

Chloride  of  lime 2    2  10i 

Lime 3    6    6 

They  report,  "  That  after  two  days  the  sewage  disinfected 
by  lime  became  slightly  tainted,  while  the  chloride  of  lime 
and  perchloriae  of  iron  remained  perfectly  odourless.  At 
the  end  of  three  days  the  limed  sewage  had  become  decidedly 
offensive." 

This  does  not  accord  with  my  experience,  working  for 
some  years  upon  the  Salford  sewage,  and  sewage  from  the 
surrounding  districts.  But  it  does  seem  strange  to  think 
that  any  sewage,  which  was  treated  with  5  tons  of  lime  to 
the  million  gallons,  could  be  offensive  in  three  days.  It  is 
true  that  when  the  lime  is  added  to  the  sewage  there  is  a 
peculiar  odour  evolved,  which  I  attribute  to  trimethylamine. 
but  in  all  my  experience  I  have  never  found  a  sewage 
treated  with  half  the  above  quantity  of  lime  become 
offensive  in  three  days. 

An  effluent  with  that  quantity  of  lime  in  solution  would 
be  sterile,  for  from  experiments  which  have  been  carried 
out,  it  has  been  found  that  water  containing  0-0074  per 
cent,  of  lime  is  sufficient  to  kill  the  typhus  bacillus,  while  a 
strength  of  00246  destroys  the  cholera  bacillus  within  a 
few  hours.  If  the  above  prices  were  reversed,  it  would  be 
more  in  accordance  with  to-day's  market,  for  to  prepare  an 
effluent  with  perchloride  of  iron  which  shall  not  decompose, 
could  not  be  done  at  the  above  price. 

These  experimental  trials  are  not  always  comparable 
with  those  working  upon  hundreds  of  millions  of  gallons. 

The  report  says,  "  Another  important  element,  in  esti- 
mating the  comparative  fitness  of  an  agent  for  the  treatment 
of  sewage,  is,  the  time  required  for  clarification  after  the 
addition  of  the  disinfectant.  In  this  respect,  also,  the 
results  of  the  preceding  experiments  lead  us  to  give  a 
decided  preference  to  perchloride  of  iron."  This  again  does 
not  agree  with  my  experience  on  the  large  s;ale,  for  I  have 
found  that  lime  used  in  sufficient  quantity  is  the  best  and 
quickest  of  all  elarifiers.  In  regard  to  perchloride  of  iron, 
an  experiment  was  performed  which  lasted  16  days,  on  a 
continuous  flow  of  sewage  through  the  six  large  tanks 
spoken  about  before,  using  millions  of  gallons  on  each  day  ; 
and  to  save  a  great  array  of  figures,  I  give  a  whole  number 
instead  of  decimals,  as  a  difference  of  a  few  hundred  gallons 
will  not  sensibly  alter  the  results. 

Those  having  to  do  with  alumina  and  iron  precipitates 
know  that  these  two,  being  of  a  flocculent  nature,  are  easily 
disturbed  by  a  flowing  liquid,  and  thus  the  suspended 
matter  must  be  greater  than  in  the  case  of  lime,  which 
■settles  down  to  a  denser  sediment,  and  is  not  so  easily 
■disturbed. 

186  million  gallons  were  treated  with  about  1  ton  of  per- 
chloride of  iron  and  about  6  cwt.  of  lime  to  the  million 
gallons.  The  resulting  effluent  was  not  any  better  than 
lime.  The  quantity  of  sludge  formed  in  the  tanks  was 
3.172  tons,  or  about  18  tons  13  cwt.  to  the  million  gallons. 
This   is  rather  less  than   lime,  but  if  the  quantity  of  sus- 


pended matter,  which  went  away  in  the  effluent,  be  added, 
it  will  make  the  iron  sludge  equal  the  lime,  if  not  more. 

The  following  table  gives  the  number  of  grains  of 
suspended  matter  in  each  gallon  of  effluent  which  flows 
away,  and,  for  comparison,  a  similar  experiment  was  per- 
formed with  a  lime  effluent. 


Perchloride  of  Iron. 

Lime. 

Gallons  of 
Sewage. 

Suspended 

Matter 
in  Effluent. 

Gallons  of 
Sewage. 

Suspended 

Matter 
in  Effluent. 

Millions. 

Grains  to  Gall. 

Millions. 

Grains  to  Gall. 

11 

10-5 

8 

2-5 

8 

10-5 

10 

15 

5 

3'0 

9 

1-5 

8 

120 

10 

3-0 

?. 

120 

11 

3-0 

S> 

9-5 

9 

2-0 

It 

lo-o 

8 

1-0 

11 

8-0 

10 

2-0 

8 

9-5 

8 

1*5 

5 

WO 

11 

3'5 

12 

5-5 

10 

2-5 

10 

8-5 

8 

2-0 

11 

VO 

11 

30 

4 

7-5 

7 

l'O 

10 

11-5 

9 

2-5 

10 

65 

10 

•2-0 

The  best  iron  precipitant  for  sewage  when  filtration  is  not 
practicable,  is  the  basic  persulphate  of  iron.  This  salt  is  so 
sensitive  that  immediately  it  is  brought  into  contact  with 
organic  matter,  which  is  in  solution  in  the  sewage,  a  great 
percentage  of  this  organic  matter  is  precipitated  as  a 
flocculent  mass.  About  6  million  gallons  of  sewage  were 
treated  with  about  1  ton  of  the  iron  salt  to  the  million 
gallons.  Taking  the  average  of  the  effluents  they  were 
exceedingly  good.  The  average  albuminoid  ammonia  from 
58  samples  was  0  16  grain  to  a  gallon,  and  the  average 
amount  of  purification  was  48  per  cent.  This  is  considerably 
higher  than  any  in  the  list,  but  the  price  is  also  very  much 
higher.  The  average  of  the  four  hours  oxygen  test  was 
oaly  1-6,  giving  a  percentage  purification  of  44,  and  the 
total  quantity  of  sludge  formed  was  10G  tons.  The  cost  of 
purifying  a  million  gallons,  including  removal  of  sludge, 
would  be  3/.  7s. ;  this  is  higher  than  any  in  the  list. 

The  great  drawback  to  using  solutions  of  chemicals  at 
sewage  works  is  the  uncertainty  of  their  composition. 
When  the  perchloride  of  iron  experiment  was  tried,  the 
different  samples  from  the  200  tons  varied  very  much,  but 
the  solutions  Sent  in  by  Sir  Thomas  Wardle  were  always 
uniform.  The  following  are  a  few  of  the  samples  delivered 
at  the  works : — 


1. 

2- 

- 

4. 

5. 

6. 

Specific  gravity 

Fen-ons  oxide 

1-51 
19-21 

0-31 
21-42 

1-51 
19'42 

0-40 
22-56 

l'oO 

18-61 
0-52 
20-5 

1-51 
19-3 

0-47 
22-1 

1-52 
1921 

0-23 
21-22 

1-50 
18-91 

0-42 
21-2 

These  were  very  basic  ;  there  are  several  basic  sulphates 
varying  more  or  less,  according  to  the  amounts  of  sulphuric 
acid  and  iron  which  they  contain.  The  number  of  basic 
sulphates  which  are  said  to  exist  is  15,  and  if  the  water  is 
left  out  of  the  calculation,  the  percentage  of  ferric  oxide 
contained  in  these  bodies  varies  between  22  and  93  per 
cent. 

If  the  above  are  calculated  out  it  will  be  found  that  thev 
are  very  basic,  and  therefore  very  sensitive  to  change  ;  even 
dilution  causes  the  precipitation  of  oxide  of  iron,  and  this 
nascent  precipitate  is  enabled  to  attach  to  itself  organic 
matter,  exactly  in  the  same  manner  as  in  the  case  of 
dyeing. 

To  sum  up  all  the  results  given,  it  plainly  shows  that  a 
pure  precipitation  process  will  only  remove  at  the  most, 
about  50  per  cent,  of  the  impurity,  and  that  to  obtain  greater 
purification  recourse  must  be  had  to  filtration. 

During  the  last  eight  years  I  have  experimented  with 
about  25  different  processes  which  have  been  tried  at  the 
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Salford  -  wage  work-,  ,uul  it  was  only  the  combination  of  a 
precipitating  process  with  that  of  filtration  which  produced 
•..ry  effluents.  Even  these  filtration  processes  varied 
rion  from  "i0  to  90  per  cent,  calcu- 
lated upon  the  settled  sewage.  I  wish  it  to  be  clearly  uuder- 
^t<x ><l  that  in  all  mj  ^.v.i^.-  experiments,  my  put.: 
numbers  are   upon   the   settled   sewage,  except  otherwise 

stated.     In   my  opinion  this  i-   the   onlj  'rue   thod   of 

judging  the  merits  of  any  process,  and  il  i-  most  fallacious 

to  quote  from   the  shaken  sewage.     For  instance,  a  shaken 

might  require  6  •  0  grains  of  oxygen  to  the  gallon, 

:, nd  the  effluent  after  some  patent  treatment  would  require 

kins.     It  would  tl  laid  that  there  was 

cent  of  notification,  when  in  reality  there  had  been  none, 
for  when  the  clear  sewage  was  examined  il  would  be  found 
that  it  only  required  £'0  grains  oi  oxygen  to  the  gallon,  the 
same  a-  the  diluent,  and  the  albumiuoi  1  ammonia  numbers 
would  be  found  to  correspond. 

As  an  illustration  of  this  method,  I  hail  to  report  to  the 
corporation  that  a  patent  process  for  thi  purification  of 
sewage  was  worthless,  the  purification  being  under  20  per 
Kut  the  chemist  to  the  company  reported  a  purifi 
cation  of  ;.'>  p.  r  cent.,  principally  derived  from  what  had 
settled  when  thi  -  ied  through  tho  tanks. 

The    mechanical    sand    filters.  Buch    a-    the    Kidded!   and 
Thwaites,   produced    most   excellent   effluents   as  n 
brightness  and  clearness,  bnl   judged   bj   the  albuminoid, 
.minion      ;Ulit  oxygen  tests  the  effluents  were  not  equal  to 
those  produced  bj  Othei  tillers  made  up  of  patent  materials. 

Not  aiiv  of  the  patent  filters  filtered  the  whole  of  the 
effluent,  which  amounted  to  BOmething  like  10  to  IS  million 
trillions  a  day,  with  the  exception  of  the  Biddell,  which 
tillered  nearly  I  million  gallons  daily,  the  other  experimenters 
only  filtered  about  100,000  gallons  daring  the  24  hours,  the 
rate  of  filtration  to  the  Bquareyard  being  about  500  gallons. 
The  filters  were  made  up  of  varion-  materials.  Thus  one 
filter  was  made  up  as  follow*  :  on  the  top  of  the  bod  of 
patent  material  was  a  lav  or  of  clean  sand  from  6  to  9  ins. 
in  thickness;  below  this  wag  a  layer  of  thi-  patent  material, 
mixed -with  sand,  about  12  ins.  thick.  Below  this  stratum 
was  a  layer  of  'i  ins.  of  -and  ;  then  an  equal  layer  of 
ir-.e  gravel;  then  a  layer  of  pebbles  of  the  same  ihick- 

ni";  then  neXl  some  large  stone-  about  2  ins.  in  diameter, 
in  which  were  embedded  land  drain  pipe-.  SO  that  theefflueut 
i-  evei  I  from  the  whole  of  the  filter  bed. 

Another  filter  was  made  up  of  some  carbonaceous  material 

and  clay,  which  mixture  had  1 n heated  in  closed  cylinders 

for  pome  hour-,  the  ironoxide  in  the  material  being  reduced 
to  metallic  iron.  This  i-  similar  to  the  process  of  making 
malleable  iron  from  hematite,  by  embedding  the  mineral 
in   charcoal   and   heating   to  a    low   temperature    for    some 

hour-.  Th"  whole  of  the  oxide  will  be  reduced  to  malleable 
inn      A    third   filter   "a-   made   up   of  top   sand.   12  ins.; 

material,  8  ins.;  sand,  6  Ins.;  small  gravel,  4  ins. ; 
larger  gravel,  6  ins.  \  fourth  was  made  of  B  ins.  of  top 
sand;  then  i  patent  material  and  sand  in  equal  pro- 

portions; then  tin-  of  fine  sand,  I  ins.  of  sea  gravel,  and 

i  broki  n  material,  such  as  bri  ks  \  .  A  fifth  was 
made  up  ol  ia  id  slow  .  while  the  sixth  was  made  from  a 

waste  material  i luced  daring  the  manufacture  ol  aniline. 

This  last  was  total  1}  unlit  for  a  filter,  a-  ii  was  to  a  certain 
extent  soluble  in  water.     This  last  was  tried  in  comparison 

with  a  -and  filter,  the  -aim-  effluent  being  run  on  to  each, 
All.  i  I.'-  trial  it  was  found  that  the  effluent  was 

fast  dissolving  the  filter.  The  following  gives  total  solid* 
in  grains  to  gallon  :  — 

i  Ui         Pat  n<  i    '•  Band  t  Patent  loiter. 
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and  the  albuminoid  ammonia  varied  from  01  to  0*13  grain 
to  gallon,  and  the  four-hour-  oxygen  test  varied  from  <>■:>  to 
0*6  of  a  grain  to  gallon.  Tin-  rate  of  filtration  was  about  500 
galls,  to  the  square  yard  in  the  24  hoars  ;  the  filters  rested  for 
some  hours  out  of  the  24.  The  effluent-  which  were  run  on 
to  tins,,  filters  hail  all  been  treated  with  sulphate  of 
alumina,  sulphate  of  iron,  or  some  other  chemical,  but  no 
lime  was  used.  This  treatment  produced  a  good  but 
expensive  effluent,  ranging  from  50s.  to  60s.  the  million 
gallon-.  All  the  experimenters  were  afraid  of  using  lime 
for  their  effluents,  as  it  would  block  the  filters  and  cement 
them  into  a  solid  m  i-- 

I  have   experimented   with    various    filters    from    1    ft.  in 

t  >  8  ft.     In  nearly  all  case,  the  effluents  have 

been  lime-treated,  and    in  no  case   have  the   filters  become 

choked.     Filters  were  tried  with   two  and  three  ventilating 

flour-,  but  thi-  so-called  improvement  i-  a  n Hess  expi 

because  the  filters  which  hud  the  ventilating  layer-,  though 
giving  first-class  effluents,  were  not  so  good  as  the  effluents 
fro  n  the  filter-  which  had  no  rentila 

It  would  he  most  tedious  to  recite  all  the  analyses  from 
the  various  filters,  but  I  may  sum  up  re-ult-  by  Baying  that 
the  •"•-ft.  fillers  gave  as  good  an  effluent  as  the  8-ft. 

The  two  S-ft.  filters  have  been  working  for  some  yean 
side  by  Bide,  one  with  two  ventilating  floor-  and  the  other 
with  none.  Practically  speaking,  these  filter-  never  i 
but  are  worked  night  and  day  ;  the  effluent  is  sprayed  on  to 
the  bed  by  mean-  of  special  jets.  The  surfaces  of  the 
filters  are  never  allowed  to  be  covered  with  water,  the 
I  being  for  the  effluent  to  drag  down  the  air,  thus 
aerating  the  filth  if  it  requires  it. 

It   will  be  quite  sufficient   in  speaking  i  ilyses 

of  the  effluents  to  simply  give  the  oxygen  required  for 
four  hours,  and  percentage  of  purification. 

Of  coarse  the  purity  of  the  effluent  mast  be  effected  by 

the  -peed  with  which  it  passes  through  the  filter.  Thus, 
one  of  the  filters  (•'••ft.)  was  worked  daj  after  day  with 
increasing  quantities  of  effluent  from  outi  to  1,000  galls,  to 
the  square  yard. 


At  the  rate  the  filter  via-  Nine  dissolvi  ,1  it  would  re.piire 

,  ntir.u  renewed  in  less  than  a  month. 
The  tii  ~ t  tour  filters  d  me  I  gave  first-class  efflui 

mid  b    the  only  thing  to  gui  le  one  in  the  matter  of 

i       -e  four  filters  were  work.  ,1  lor  .1  i_\  s  and  weeks, 
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Square  Yard. 

i  ivyeen 
required  tor 

Koiir  Hours. 

Gall 
Square  ^  -ml. 

Oxygen 

required  for 
Pour  Hour-. 

■  r  Gall. 

Grs.  per  Gall. 

600 

0  H 

no 

0-84 

600 

n   10 

;.w 

u-72 

£00 

0'  Ml 

BOO 

HO 

0'3S 

u-i-.l 

ir  in 

BOO 

0-60 

650 

ie  I- 

l.-.-.s 

■00 

.  ,, 

11-71 

(00 

0-40 

sou 

ir  ui 

BOO 

f«0 

B90 

(PBS 

000 

0'84 

an 

ie  |S 

!1H> 

riii 

en 

11-11 

B00 

0*88 

7imi 

O'SJ 

ii  -i 

Tuo 

ui;- 

7IM 

0*60 

1IS.I 

ri.i 

730 

O'CB 

The  percentage  of  purification   varied    from   60  to 
cent.       1    need    not    -a\    which   were    the    high    percentages, 
a-  the  quantity  of  effluent    increased    so  did  the 
purification  decrease,  and   it  ha-  been   found  that  the  best 

-  have  been  produced  al  .' galls,  to  square  yard. 

I  must  not  forget  to  mention  that  all  these  effluents  had 
been  passed  through  roughing  filter-  before  going  on  to  the 
fine   filters.     The  i  Iters  may   be  made  of  coke, 

oinders,  and  sand,  and  maj  pais  from  three  to  four  thousand 

gallon-    to   t!'  yard,    the    filter,    acting    moi . 

-iraim  r  than  a  filter. 

-  •'.lowing  analyses  will  -how  that  very  little  purifica- 
tion is  done  by  the  roughing  tiller.       Il  was  thought   that  if 
a-  brought  into  a  very  fine   -pray,  an  1  then 
I    on    to    the    filter,    it    would    rapidly    oxidise  the 
putrescent  matter.     Practically  speaking,  very  little  oxida- 
tion took  place. 

To  prove  what  the  roughing  filter-  c  mid  do,  also  tin 
spraying  of  the  effluent,  combined  with  the  ventilating  and 
non-ventilating  Biters,  the  following   -ample-  were  taken. 
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Analyses  were  made  of  the  sewage  and  effluents,  but  here 
it  will  be  sufficient  to  give  the  oxygen  absorbed  for  four 
hours  : — 

No.  1.  Sewage. 

,,    2.  Lime  effluent. 

,,    3.  Effluent  after  roughing  filter. 

„    4.  Effluent  caught   from  spray   before  goiDg  on  to 
fine  filter. 

„    5.  Effluent  from  ventilated  filter. 

„    6.  Effluent  from  non-ventilated  filter. 

Grains  of  Oxygen  Absorbed,  by  Four-Hours  Test,  in 
One  Gallon. 


1. 

2. 

3. 

4. 

5. 

0. 

4-4 

3-S 

3-d 

2-9 

0-87 

0-52 

4-0 

2-8 

2-3 

2-3 

064 

0-60 

8-S 

2-9 

2-2 

2'2 

0-70 

0-09 

2-6 

2-1 

2-0 

1-9 

0-311 

0-30 

3-4 

2-2 

2-0 

2-0 

o  •-».-, 

0-35 

4-6 

2-8 

2-6 

2-5 

075 

0'65 

4'2 

2-1 

2-2 

2-0 

0-82 

0-70 

38 

2-0 

2-0 

2-0 

0-64 

0-61) 

4-9 

3-1 

30 

2'9 

0-78 

0-05 

2-9 

2-0 

1-8 

1-8 

0-44 

0-42 

Meeting  held  at  the  College  of  Pharmacy, 
on  Friday,  May  VOth,  1898. 


PROF.    CHAS.    F.    CHANDLER    IN    TEE    CHAIR. 


THE  DETERIORATION  OF  RAW  CANE  SUGAR 
IN  TRANSIT  OR  STORAGE. 

EY    EDMUND    C.    SHOREV,    T>.SC. 

Raw  cane  sugar  is  generally  sold  at  a  price  based  on  its 
polariscope  test,  or,  as  it  is  more  generally  stated,  on  its 
polarisation.  'The  polarisation  represents,  approximately, 
the  amount  of  sucrose,  or  pure  cane  sugar  in  the  raw 
sugar. 

These  raw  sugars  frequently  in  the  course  of  transit,  or 
when  stored  for  some  time,  give  a  lower  polariscope  test 
than  when  they  were  made,  which  of  course  means  that 
there  has  been  a  loss  of  sucrose.  This  deterioration  of  raw 
cane  sugar  is  known  wherever  such  sugar  is  made,  and 
often  result-  in  large  loss  to  the  planter  who  sells,  as  well  as 
the  refiner  who  buys. 

•  In  the  case  of  Hawaiian  sugars  the  loss  by  deterioration 
has  been  brought  more  prominently  to  the  notice  of  the 
planters  by  the  shipment  for  the  past  two  years  of  a  portion 
of  this  sugar  to  Sew  York  via  the  Horn,  which  is  a  three 
months'   voyage,  instead  of   to  San  Francisco,  which   is  a 


These  samples  were  taken  on  different  days.  The  above 
shows  very  plainly  that  there  is  no  advantage  in  having 
ventilated  partitions  in  the  fiiters. 

I  do  not  depend  upon  these  ten  sets  of  expeiiments  alone, 
for  the  statement  which  I  have  made  has  been  confirmed 
by  hundreds  of  analyses,  as  samples  have  been  taken  every- 
day for  months,  and  even  running  into  years. 

All  the  filters  I  have  spoken  about  are  merely  experi- 
mental filters,  filtering  about  100,000  gallons  a  day,  and  I 
am  not  prepared  to  say  that  the  filters  would  last  so  well 
when  they  were  called  upon  to  filter  millions  of  gallons  in 
the  24  hours.  I  do  not  see  any  reason  why  the  large  filters 
should  fail,  when  these  small  ones  have  been  successfully 
worked  for  three  or  four  years. 

After  nearly  ten  years  of  experimenting  I  cannot  see 
much  difficulty  in  treating  sewage,  if  only  a  proper  amount 
of  labour  and  expense  is  brought  to  bear  upon  it.  And  in 
this  paper  I  think  I  have  proved  that  lime  is  as  good  a 
precipitant  as  more  expensive  chemicals. 


$.rtu  ©ork  &>rrtioit. 


voyage  of  about  three  weeks.  Some  lots  of  sugar  shipped 
from  Honolulu  to  New  York  are  stated  to  have  lost  as  much 
a,  8  per  cent.,  and  to  have  been  in  such  a  condition  when 
taken  from  the  ship's  hold,  that  they  "fell  all  to  pieces  " 
unless  worked  up  immediately,  entailing  considerable  loss  to 
the  refiners.  Quite  naturally  the  reason  for  this  deteriora- 
tion has  been  the  cause  of  much  thought  and  speculation  oa 
the  part  of  those  interested. 

It  has  been  stated,  and  has  been  generally  accepted,  that 
the  primary  cause  is  some  form  of  fermentation,  by  which 
the  sugar  is  inverted  or  destroyed.  The  reasons  put 
forward  why  this  fermentation  should  take  place  in  some 
sugars  and  not  in  others,  have  been  numerous;  and  have 
embraced  the  whole  matter  of  cane-growing  and  sugar- 
making  from  the  condition  of  the  soil  to  the  drying  of  the 
sugar  in  centrifugals. 

The  reason  most  prominently  put  forward  has  been  that 
sugars  which  have  deteriorated  have  done  so  either  because 
they  were  not  well  dried,  or  not.  sufficiently  alkaline,  and 
coupled  with  this  the  statement  that  the  deterioration  has 
been  brought  about  by  haetera  ;  prominent  among  which 
are  those  producing  lactic  and  butyric  acid.  The  inference 
of  course  is  that  these  bacteria  w  )uld  not  produce  fer- 
mentation in  an  alkaline  medium,  or  in  one  with  little 
moisture. 

In  discussing  thb  matter  in  the  local  sugar  journal 
(Planters  Monthly)  I  have  pointed  out  that  the  bacteria  of 
the  lactic  and  butyric  ferments  are  found  in  all  raw  sugars, 
and  that  if  the  deterioration  is  caused  by  these  bacteria,  it 
may  be  accepted  as  an  axiom  that  if  one  sugar  deteriorates 
aud  another  does  not,  it  i:;  because  one  presents  the  proper 
conditions  for  growth  of  these  bacteria,  and  the  other  does 
not.  I  have  also  pointed  out  that  if  the  butyric  ferment  is 
active  in  this  deterioration  the  fact  that  the  common  butyric 
ferment  is  anaerobic  must  be.  borne  :n  mind  in  attempting  to 
solve  this  problem. 

Within  the  past  vear  I  have  had  the  opportunity  of 
studying  some  lots  of  sugar  which  had  deteriorated  in 
storage,  and  as  the  result  of  this  study  I  have  solved  the 
problem  so  far  as  the  particular  sugars  are  concerned.  How- 
far  the  explanation  will  apply  to  all  raw  cane  sugars  is  a 
question  which  the  future  only  can  answer. 

The   history  of    the  sugars   in   question — three  lots is 

briefly  as  follows. 

Lot  Xo.  1. 
Hawaiian  sugar  made  July  6th,  1897,  polarisation  98-1% 
contained  Cat)  0-032   per  cent.,  reducing  sugar  0-21   per 
cent,  alkalinity  equivalent  to  0-022  per  cent.  t'aO. 

This  sugar  was  shipped  to  San  Francisco  July  12th,  and 
arrived  there  August  11th,  1897,  polarising  97-7°.  A 
portion  of  this  lot--five  tens— was  not  shipped,  but  kept 
in  the  mill  where  it  was  made,  stored  in  bags  of  125  lbs.  each. 
A  sample  was  taken  from  this  sugar  in  storage  September 
4th,  which  polarised  96  5^,  a  decline  of  16:,  and  a  sample 
taken  December  28th  polarised  94  -0D,  a  decline  of  4  •  1  . 

This  sugar  at  this  time  was  still  alkaline,  possessing  an 
alkalinity  equivalent  to  0-0168  per  cent.  CaO,  and  contained 
4  ■  1  per  cent,  reducing  sugar. 

At  this  time,  this  sugar,  especially  in  the  portion  next 
the  bag,  was  quite  moist,  but  the' gain  in  weight  from 
moisture  was  not  enough  to  show  on  the  ordinary  su«*ar 
house  scales  ;  less  than  half  a  pound  per  bag.  This  sugar 
was  originally  much  drier  than  the  average  raw  sugar,  betng 
dried  twice  the  usual  time  in  centrifugals  running  1,500 
revolutions  per  minute,  and  contained  only  0-30  per  cent, 
moisture. 

Lot  No.  2. 
Hawaiian  sugar  made  iu  July,  1897,  polarised  98  u. 
made  from  neutral  juice,  sugar 'neutral.  This  sugar  was 
shipped  to  San  Francisco  soon  after  it  was  made,  and 
polarised  there  98-5°.  A  portion  was  stored  in  the  mill, 
and  a  sample  taken  January  26th,  1898,  was  slightly  acid, 
and  polarised  96-5°,  a  decline  of  2-0°. 

Lot  No.  3. 

Washed  sugar,  made  from  Xo.  1  Hawaiian  polarising  98-8° 
by  washing  in  the  centrifugals  with  water,  and  drying  is  the 
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sun,  made  for  local  consumption.  This  -ugar  was  made-  in 
July,  i*'.'7,  polarised  99-5°,  and  wa-  slighly  alkaline.  A 
portion  of  this  lot  was  stored  in  the  mill  in  kegs  holding 
100  lbs.  each.     In  January,  1898,  one  keg  wag  opened,  the 

portion  next  the  keg,  • -| ially  at  the  bottom,  was  bund  to 

lite  damp,  and  a  sample  from  thii  portion  was  acid  in 
reaction,  polarised  B5*5  .  and  contained  7  :i  per  cent, 
reducing  sugar  The  sugai  in  the  centre  of  the  keg  was 
apparently  unchanged,  p  iLarising99*5  , and  containing  0i4 
pi-r  cent  moisture. 

Iiii-ai-hof  th.--.M--   ili.    -agar-  were  Btored  in  r us 

which  were  neither  very  dry  nor  very  damp.  There  was 
in  no  case  any  damage  from  accidental  access  ol  waters  the 
floor-  were  quite  dry  and  the  moisture  taken  up  bj  the 
sugar  mnsl  hive  been  obtained  from  the  moisture  in  the  air. 

It  will  be  noted  thai  the  history  of  lot  No.  i  is  fuller  than 

that  ol  the  Other*,  and  it  is  with  this  sugar  that  1  wish 
especially  to  deal  in  this  paper. 

It  will  he  noticed  in  the  Brat  place  that  the  loss  was  due 
almost  wholly  to  inversion  I  the  sugar  after  having  lost 
I  ii  was  still  alkaline,  ami  the  acid  produced  was  only 
sufficient  to  reduce  the  alkalinity  from  0-022  per  cent,  to 
0*0168  per  cent.  In  correlation  to  this  stands  the  fact, 
that  the  refiner-  in  Sm  ira.iiseo  and  New  York,  when 
complaining    of    deterioration,    have    always    spoken    of 

inversion.       It    i-    plain,    then.    thai,    whatever     the    cause 

of  deterioration,  and  whatever  the  final  products,  inversion 
of  the  i  ane  sugar  is  the  first  step. 

The  alkalinity  of  Ihe  sugar  when  made  was  quite  high,  as 
was  also  thai  of  the  juice  from  which  it  was  made  .  in  fact, 
much  high.r  than  is  usual  in  Hawaiian  sugar  houses. 
I  obtained  for  comparison  two  samples  of  *1  sugar  from 
Rwa  Plantation,  which  sugar  has  the  reputation  of  being 
Less  apt  to  deteriorate  than  ai.\  Hawaiian  sugar,  . These 
two  sample-  showed  an  alkalinity  respectively  of  0*0136 
per  cent,  and  0*014  per  cent.  I  'at  I,  much  lower  than  that  of 
Sugar  lot  N"  I,  in  fact,  lower  than  this  sugar  was  when  it 
had  loSl    1*0 

In  view  of  the  well-known  fact  that  the  lactic  and 
butyric  ferments  require  slight  alkalinity  for  vigorous 
growth,  it  seem-  rather  astonishing  that  anyone  should  put 
forward  the  theory,  that  lack  of  alkalinity,  or  lack  of  lime, 
i  the  can-  of  deterioration;  coupled  with  the  statement 
that  the  lactic  and  butyric  ferments  produce  deteriora- 
tion. 

inasmuch  as  highly  alkaline  cane  juice  gives  a  sugar 
objectionably  high  in  ash,  and  also  r..-ults  in  difficult 
working  of  low  grade-,  ami  an  increased  loaain  manufac- 
ture, i'  i-  easily  seen  that   tin-  i-  an   important  question. 

If  making    all    alkaline     suear     does     not     insure     against 

deterioration,  the  praotiot  is  i  ..i  to  ho  recommended, 

M;ui\  of  the  mistake-  which  have  been  mad.-  in  treating 
this  subject  lone  arisen  from  taking  the  results  of  experi- 
ments with  ferments  in  sugar  solutions,  and  applying  them 
to  sugar  in  the  dry  -t  it.-  Keeping  thi-  well  in  mind.  I 
ii i.i  1.  a  preliminary  examination  of  -ugar  lot  No.  I  in  the 
follow  nig  manner  : — 

\  solution  was  made  containing  10  grama  of  the  fer- 
mented -ugar  in  100  0.0,  solution.  Portions  ol  mo  c.c. 
were  treated  as  follows:  the  series  being  duplicated,  and 
the  flasks  in  every  .  >  e  protected  fi access  ..i  dutl  ir.on 

the  air — 

(  I  )  Inn  c  0.  Solution  at  ordinary  tempt  rature  75  V.  for 
•j  I  hr-.  had  bet  ima  neutral,  and  contained  invert  sugar 
5*2  per  cent.,  a  gain  of  l    l  per  cent. 

1 1 1  100  •  .■  boiled  one  minute,  plugged  with  cotton 
wool,  at  end  of  24  hours  was  -till  alkaline,  and  contained 
invert  sugar  i  per  cent 

(:n  100  I..  boiled  five  minutes  as  above  with  same 
result. 

(I)    lime.-   kepi    for   '.'I    hour- at  103    P.  was  then 
and  contained  invert  sugar  M  per  cent,  again  of  3*0  per 

cent     The  aoiditi  was  suoh  thai   i c.   required  2  c.c 

tenth  normal  alkali  to  bring  about  neutrality. 

(5)    100  0.0.  -"lotion,  to  which    had  been  added  O'.'i  grin. 

.   iO,  kepi   at  the  temperature  of  laboratory  24  I 

tained  ;  then  invert  sugar   i  S  per  cent,  a  gam  ol  0*5  per 

cent. 


(C)  LOO  c.c.  solution,  to  which  bad  been  added  O'.l  grni. 
(all,  kept  at  7i  !•'.  lor  24  hours  contained ;  then  invert 
sugar  I  •  7  per  cent.,  and  became  acid  in  four  da\  -. 

from  thi-  series  it  maybe  inferred,  I  think,  that  there 
was  present  in  the  sugar  in  question  some  ferment,  which 
in  solution  at  the  ordinary  temperature  produced  some 
acid  and  inverted  some  of  the  sugar;  that  a  temperature  of 
103  1  .  this  action  was  more  rapid;  that  boiling  for  one 
minute  rendered  this  ferment  inactive,  and  that  in  quite 
strongly  alkaline  solution,  the  iuvertive  action  still  went 
on. 

It  is  generally  accepted  that  the  butyric  ferment-  are 
without  the  power  of  inverting  cane  sugar,  while  the  luetic 
ferments  sometime-  seem  to  have  this  power.  It  seetned 
to  me,  however,  very  unlikely  that  the  inversion  could  be 
brought  about  by  hieteria.  The  -ugar  was  quite  dry,  the 
crystal  separate  and  distinct,  and  in  appearance  was  like  -o 
much  air-dried  sand,  liven  in  December,  when  the  deterio- 
ration bad  reached  l-n  ,  although  the  sugar  was  moist, 
each  crystal  was  -till  separate  and  distinct,  being  simply 
coated  with  a  thin  syrupy  film,  liacteria  can  only  reach 
development  in  a  Liquid  or  semi-liquid  continuous  medium, 
and  -ugar,  so  long  as  it  continued  so  dry  that  the  crystals 
remained  distinct  and  separated  by  air  spaces,  would 
necessarily  prove  a  medium  ill-adapted  for  the  growth  of 
-mil  bacteria  as  produce  lactic  or  butyric  acid.  Moreover, 
all  tin-  sugar-  examined  showed  as  the  result  of  deteriora- 
tion a  very  small  amount  of  acid,  and  a  comparatively  large 
amount  of  invert  sugar.      Now,  if  lactic  ucid  ferments  were 

the  invertive  agent-,  the  processes  of  inversion  and  pro- 
duction of  aeid  would,  undoubtedly,  go  on  together,  or  -o 
closely  thai  thej  would  seem  simultaneous.  1  was  led  to 
conclude,  then,  thai  the  inversion  was  nol  produced  by  lactic 
or  butyric  ferments,  but  bj  some  ether  agent 

The  same  of  lot  No.  I,  taken  in  September,  polarising 
96*5  ,  wa-  placed  in  a  tightly  stoppered  bottle, and  when  the 
final  examination  of  the  -ugar  was  made  in  December, 
wa-  opened  and  found  to  be  unchanged. 

A    10  per  cent    solution   of  this  sample  was  made,  and 

examined    under    the    microscope,    when    a   pronounce. I 

development    of   a    fungus    growth    wa-   at  once  di-eovered, 

each  growth  presenting  an  appearance  of  which  big-  Lisa 

-ample.  A-  mueli  of  the  solution  BS  OOUld  he  plaeed  under 
a  .over  glass    18    nun.    diain.    eontnined  three  or  four  such 

growths.    Several  of  these  were  separated  and  transferred 

to  sterilised  bread,  and  after  two  or  three  days  the  growth 
was  recognised  as  the  common  mould  penicUlittm  pfaatcnaet 

big.    I.   is   shown  the   mycelium,    being   formed  by  the 

Fig.  1. 


growth  from  the  germs  (conidia)   which  form  the 

...  nt  res  of  growth.  An  examination  "I  B  bag  "I  ihis  -ugar, 
which  up  to  tin-  time  had  not  hei  :i  opened,  showed  that  the 
growth  of  mould   was  all   through  the  I  igar  ;   that  near  the 

bag  where    tie  -ugar    bad    takeu   up    most     moisture   Ii 

,  the  growth  wa-  in  an  advanced  stage,  co:iidipl  ore- 
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'being  formed,  and  where  the  sugar  was  moist  enough  to 
form  a  semi-liquid  mass,  the  mycelium  was  beginning  to 
assume  irregularly  swelled  shapes  as  in  Fig.  II.,  or  to  break 

Fig.  U. 


up  as  in  a,  Fig.  III.  As  the  centre  of  the  bag  was 
approached,  the  development  became  less  and  less  advanced, 
iut  the  centres  of  development  were  just  as  numerous.     As 

Fig.  III. 


Uhese  centres  of  growth,  in  addition  to  being  numerous, 
were  separate  and  distinct,  it  was  proved  that  the  growth  of 
mould  throughout  the  bag  proceeded  from  germs  which  had 
been  introduced  into  and  disseminated  through  the  sugar 
before  it  was  placed  in  bags. 

A  portion  of  the  semi-liquid  portion  taken  from  next  the 
bag  was  placed  under  a  bell  jar,  when  in  a  day  or  so  the 
mould  devoloped  vigorously  on  the  surface,  and  a  portion 
examined  under  the  microscope  presented  the  appearance 
shown  in  Fig.  III.  a  is  the  old  mycelium  breaking  up 
owing  to  submission  in  the  semi-liquid  mass;  6  are  conidia, 
and  c  are  conidia  beginning  a  new  growth  on  the  surface  of 
the  medium.  This  portion  soon  became  quite  liquid  and 
strongly  acid. 

It  is  well  known  that  penicillium  glaucum  has  the  power 
-of  inverting  cane  sugar,  and  the  rationale  of  deterioration 
of  raw  cane  sugar  from  the  growth  of  this  mould  seems  to 
be:  first,  the  growth  of  the  mould  on  the  crystals  of  com- 
paratively dry  sugar,  such  growth  being  in  proportion  to 
the  access  of  moist  air ;  second,  this  growth  of  mould 
inverts  some  cane  sugar,  and  as  inversion  proceeds  moisture 
i-  taken  up  from  the  air  :  and  when  the  moisture  taken  up  is 
«nough  to  produce  a  mass  like  massecuite,  the  mycelium 


begins  to  break  up  and  dissolve,  growth  taking  place  only 
on  the  surface  of  the  mass ;  third,  at  this  stage  the  sugar 
is  in  the  proper  condition,  both  chemically  and  mechanically, 
for  the  growth  of  acid-producing  bacteria,  and  if  the  other 
conditioos  of  growth  are  right,  the  subsequent  breaking  up 
of  the  sugar  will  be  very  rapid. 

In  the  case  of  all  samples  separate  crystals  were  ex- 
amined by  spreading  on  a  cover  glass,  and  inverting  over  a 
hollow  slide  ;  when  under  the  microscope,  growths  similar  to 
that  shown  in  Fig.  I.  were  found  growing  on  the  crystals, 
the  branches  of  the  mycelium  enveloping  them  much  as 
an  octopus  might  embrace  its  prey. 

A  microscopic  examination  of  sugar  lots  2  and  3  showed 
similar  growths  of  the  same  mould,  and  they  were  found 
even  in  the  dry  portion  of  the  washed  sugar  polarising 
995°,  not  in  a  vigorous  condition  it  is  true,  but  sufficiently 
to  be  identified. 

The  case  in  hand,  then,  was  as  follows.  A  lot  of  dry  raw 
sugar  was  found  to  be  undergoing  inversion,  due  no  doubt 
in  the  growth  of  the  mould  penict/liian  glaucum,  which  was 
found  growing  in  such  a  way  throughout  the  bags  that  the 
germs  must  have  become  mixed  with  the  sugar  before  it 
was  placed  in  the  bags.  The  important  questions  to  be 
answered  were :  How  did  the  germs  get  in  the  sugar  ? 
How  can  their  presence  be  prevented  ? 

It  is  well  known  that  the  germs  (conidia)  of  penicillium 
glaucum  are  universally  present  in  the  air.  I  have  proved 
this  to  be  the  case  here  by  experiments,  the  details,  of  which 
I  will  not  go  into  now. 

Taking  for  granted  that  the  germs  of  this  mould  are 
destroyed  at  the  temperature  of  boiling  water,  there  is  only 
one  place  in  the  process  of  sugar -making  as  carried  on 
here,  where  these  germs  could  gain  access  to  the  sugar  so  as 
10  be  mixed  through  it.  and  that  is  in  (he  centrifugals. 
It  is  the  practice  here  to  dry  the  massecuite  hot  as  soon 
as  it  is  dropped  from  the  vacuum  pan,  and  the  sugar  is 
dropped  from  the  centrifugals  directly  into  the  bags.  In 
the  process  of  drying  sugar  in  centrifugals,  there  is  produced 
by  the  rapid  rotation  of  the  machine  a  downward  current 
of  air  along  the  central  spindle,  into  the  basket,  and  outward 
to  or  through  the  sugar.  This  can  be  proved  by  arranging 
a  beam  of  light,  which  will  show  the  dust  particles  in  the 
air  in  such  a  way  as  to  shine  on  the  spindle  rf  a  running 
centrifugal,  when  the  rapid  current  of  dust  particles  dov,-n- 
ward  and  ontward  can  easily  be  seen.  The  sugar,  then,  in 
the  rapidly  running  centrifugal  really  serves  as  a  strainer 
or  filter  for  a  considerable  portion  of  air,  and  any  germs 
carried  in  the  air  are  of  course  deposited  on  the  inner 
surface  of  the  dried  sugar,  and  when  this  is  dug  out  they 
become  mixed  through  the  whole  mass.  A  repeated  ex- 
amination of  sugar,  dried  in  a  dusty  atmosphere,  has 
confirmed  this. 

It  has  already  been  stated  that  the  germs  of  penicillium 
glaucum  are  probably  always  present  in  the  air,  and  there 
is  no  doubt  that  in  windy  and  dusty  weather  they  are 
present  in  very  great  abundance.  It  is  worthy  of  note 
in  this  connection  that,  as  far  as  my  knowledge  goes, 
all  sugars  which  have  deteriorated  have  been  made  when 
there  was  a  large  amount  of  dust  in  the  air,  that  is  in  dry 
windy  weather  ;  and  it  is  also  to  be  noted  that  the  planta- 
tions which  have  become  noted  for  producing  sugar,  which 
deteriorates  in  transit  or  storage,  are  situated  in  districts 
subject  to  dry  weather  and  high  winds.  In  districts  where 
there  is  little  dust  or  little  wind,  so  far  as  I  know,  the  sugar 
made  does  not  deteriorate. 

Since  the  germs  of  the  invertive  mould  gain  access  to  the 
sugar  in  the  centrifugals,  the  prevention  is  a  comparatively 
easy  matter.  Either  closed  centrifugals  must  be  used : 
or  something  must  be  dene  to  sterilise  the  sugar  before  it 
is  dropped  into  the  bags.  Steam  affords  the  readiest 
means  of  bringing  about  the  latter ;  and  at  present  I  am 
using  it  in  the  following  manner.  Beside  each  centrifugal 
there  is  placed  a  1-inch  steam  pipe  supplying  steam  at 
80  lbs.  pressure;  this  pipe  is  fitted  with  a  valve  and  a 
short  piece  ef  hose.  After  the  brake  has  been  put  on  the 
centrifugal,  and  just  as  it  begins  to  run  slowly,  steam  is 
turned  on,  and  the  end  of  the  hose  directed  by  hand  against 
the  surface  of  the  dried  sugar  for  about  ten  seconds.  This 
use  of  steam  dissolves  very  Itttle  sugar,  aids  in  the  drying, 
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and  prevents,  I  am  gore,  any  great  number  of  mould  germs 
going  uninjured  into  the  sugar  bag-. 

I  have  isolated  the  in vertive  ferment  present  inpenriflitun 
glaucum  in  an  impure  form  in  tlie  following  manner,  opera- 
ting both  on  the  fermented  sugat  and  on  the  mould  itself 
grown  on  the  surface  ofmolasBes.  The  -ugar  or  mould  was 
macerated  with  abont  four  times  its  weight  of  glycerine, 
filtered,  and  the  filtrate  mixed  with  four  times  its  volume  of 
95  per  cent,  alcohol.  The  dirty  white  precipitate  thrown 
down  wa~  removed  by  filtration,  well  washed  with  alcohol, 
and  dissolved  in  water.  This  water  solution  inverted  cane 
sugar  at  the  ordinary  temperatnre,  but  the  action  was  much 
more  rapid  al  100    to  103    V. 

Ptmicillivm  glaucum  thrive-  beat  at  a  temperature  of  about 
68  1'  ,  and  some  of  the  phenomena,  connected  with  the  fer- 
mentation and  subsequent  rapid  breaking  up  of  raw  sugar,  may 
have  been  due  to  the  rapid  development  of  this  mould  at  the  low 
temperature  of  a  ship's  hold,  and  subsequent  rapid  inversion 
by  the  iovertive  ferment  secreted  by  the  mould,  when  the 
sugar  was  transferred  to  the  higher  temperatures  of  the 
refinery  <t  store  room. 

'I  hat  alkalinity  of  sugar  is  no  preventive  of  deterioration 
from  the  growth  of  penicillium  gUtucum  has  been  shown 
from  the  history  of  the  sugars  already  given,  and  i-  still 
more  conclusively  proved  by  the  following  experiment.  A 
in  per  cent,  solution  of  raw  sugar  was  sterilised  by  boiling 
for  several  hours ;  after  cooling,  caustic  lime  was  added  to 
different  portions  in  the  following  proportion  :  — 

(1)  0    1  grin.  (  'a (  I  per  !(i  gnu-. 

(2)  0-05 
f8)  0-01 
(4)  Kc  CaO 

To  each  of  these  was  then  added  a  feu  crystals  of  the 
ented  sugar,  precautions  being  taken  in  adding  the  sugar 
as  well  as  tin-  linn-  to  prevent  contamination  from  the  air. 
[n  each  of  these  solutions  a  growth  of  penicillium  glaucum 
-non  appeared,  and  the  growth  in  No.  l  containing  lime  to 
the  extent  of  l  per  cent,  of  the  sugar  was  quite  as  rigorous 
as  in  the  others. 

in   presenting  this  explanation  of  the  depreciation  of 

these  lots  of  raw  -near,  1  do  not  say  that  it  applies  to  all 
irs  which  have  deteriorated  in  transit  or  storage,  but  it 
linlj  i-  one  that  could  be  applied  Jo  all  Buch  sugars 
without  doing  violence  tu  any  Known  facts  oi  iccepted 
theories;  and  it  proves  that  the  assertion  that  all  sugars 
which  detet  iorati    do  so  b  ol  alkaline 

enough  is  unwarranted. 

THE  TANNINS  FROM  SOME  INDIA  CONIFEB 
BAKES. 

nv   lllMil     i  l:  l  m  in  l  . 
Till,  sample-  ..I   bark  con-idcred  ill  thi-  paper  wen-  received 

from  Mr.  \.  B. Wild,  Conservator  ol  Forests  at Dehra  Dun, 
India-,  and  since  the)  originated  an  British  soil  and  concern 
British  industry,  it  is  fitting  that  the  results  derived  from 
the  investigation  of  them  should  Bret  be  presented  to  this 
Bocii  t> 

Judging  from  the  date  oi  their  shipment,  these  samples 

were  probably  collected  in  February.     The  following  i-  a 

count  of  the  sources  from  whioh  the  bark-   were 

for  which  I  am  chiefly   indebted  to  a   urivati    com* 

mnnication    ft Mr.    Wild,   and    to   thi    I'  try  of 

l       ti  miV  Protlu  U  of  India,  by  Watt. 

Abiet  </»'/."< '.  London  (in  Genera  Plantarnm  referred  to 
Tsiimi).      Indian    Hemlock    Spru.e.     Tin-  tree 

met  with  in  No  Nepal,  and  9ikkim.    The 

w 1  is  used  foi  shingli  s  and  the  bark  for  rooting. 

I/,,,  Webbiana,  Loudon  i  Genera  Plantarnm  referred 
t,,  /',.,,/  Wtbbiana,  Loudon  rhe  Himalayan  Silver  Fir. 
A  loftj  evergreen,  found  in  tin  Himalayas  from  the  Indus 
to  Bhutan.     The  wood  yields  a  white  resin,  and  a  beautiful 

vj,,|,.r,|,,  n  the  COnes.     Thewoodaudb.uk 

are  used  respective!)  for  shingli  ng. 

Cryptomeria  Japonrca,  Don  Japan  Cedar.  A  medium- 
sized,  i-  uadsome  tree,  native  of  ( Ihina  and  Japan,  but  culti- 
urn  .1  throughout  the  districts  ol  Darieeling  and  Benila.  It 
has  a  white,  -oft,  uniform  wood,  much  used  in  Ja]  em. 


Junipenu  recurva,  11am.  The  Weeping  Blue  Juniper. 
A  very  variable  tree,  attaining  a  height  of  some  SO  feet,  and 
found  in  the  temperate  and  Alpine  Himalaya-.  The  wood 
contains  a  large  amount  of  resin,  and  is  used,  as  are  the 
leaves  and  twigs,  for  incense.  The  tree  i-  cultivated  for 
ornament  in  Europe  and  America. 

Piniis  lottjfifolia,  Roxb.  Kmodi  Pine.  Long-leaved  Pine, 
Cheer  Pine.     A  large  tree  attaining   a    maximum   height  of 

100  feet,  and  found  on  tin ter  and   drier  Himalayas  from 

the  Indus  to  Bhutan.  The  total  area  occupied  by  it  ilk 
North-West  India  i-  2,000  to  l,00n  square  miles.  It  is  one 
of  the  most  important  evergreens  to  the  natives  because 
it- resin,  which  yields  an  excellent  oil  of  turpentine.  The 
bark  i-  used  for  tanning  and  contains  a  yellow  i-h  dy  The 
seeds  are  eaten  when  food  is  scarce,  and  the  wood  is  uscl 
for  fuel. 

Taxut baccata,  I, inn.  Yen.  An  evergreen  tree  widely 
distributed  in  the  Eastern  Hemisphere,  an  1  I  specialy  in 
the  temperate  Himalaya-,  where  it  sometimes  attains  a 
height  of  Inn  feet.  The  tree  yields  a  gummy  exudation, 
which  forms  a  portion  of  the  incen-e  used  in  Thibet.  A 
cording  to  Madden  the  people  of  Ladak  import  yew  bark 
from  Kashmir  and  Kanawar  oil  account  of  the  inner  part, 
which  they  employ  a-  a  red  dye.  The  wood  is  used  for 
baskets,  furniture,  and  clogs,  and  i-  highly  prised  tor  bows 
The  bark  i-  said  to  be  employed  as  a  substitute  for,  or 
mixed  with.  tea. 

The  moisture,  ash,  and  tannin  were  estimated  in  each  ol 
the  samples,  with  the  following  percentage  results  i  — 


Ibiea  .lumoss 

Abies  WeliliK.na 

Cryptonieria  Jai ica 

as  recurvn 

Pinus  lotiKdoliu 

Taxus  bnccato 


.Moisture. 


l-.'-.'t 

tree 

18*15 

1123 
1 1 '  78 

11  ..- 


Ash  m 
D  - 
Hark. 


11, 

l'.HI 

I'll 
6-19 


Tannin 

1     in  Air 
Ilrv 
llark. 


lfl-M 
film 
6J7 

I  _> " !  H  > 

19-6S 


Tannin 
solotelj 

2S, 


iret 

7-81 
7SS 
9-27 
U-«2 


The  I'inu.s  longifoUa  is  the  only 
I  have  found  any  statement  ol 
AbitM  ilumoMi  ami  7Vuriu  ba 

ou-lj  employed    for   tanning   pur] 
perhap-.  only  be    profitably  used 

material. 

\  study  of  the  tannin  of    the* 
true  ting  each  with  acetone,  purify 
and  submitting  it  to  combustion, 
results  were  obtained  :  — 


these  about  which 

use   in    tanning,  although 

might  also  be  advantage- 

I  be    other-    could. 

in   the  absence  of  richer 

barks  was  made  by  ex- 
ing  the  resulting  tannin. 
The  following  p.  i 


' 


Hydro?,  ii. 


Ai Inmost rag 

Mm  -  Wi  libiana 6»'»1 

Cryptomeria  Japontcn 1*78 

Juniporu«  recurva B9"99                    1*71 

Pious  longitolia 

laxusbscoata I                                   I'M 

When  we  take  into  account  that  tannin  i-  an  amorphous 
substance  and  purified  with  great  difficulty,  we  must  con- 
clude  that  the  percentage  composition  tannins  is 

sufficiently  .lose  to  warrant  the  com  il   they  are 

identical i  and  when  we  further  con-ider  that  this  percent- 
age composition  averages  y  to  thi    percent 
com]                                              '  "ii  ■    and     we     find     that 
the   behaviour  of    all   these   tannin-   towards   ferric   -alt. 
bromine  water,  and  calcium  hydrate  ii 

sublet  tie-  behaviour  of  oak   bark   tannin  towards  the 
-aim    reagents,  we  arc  forced   to  the  conclusion  thai 

tannin-   an     not    only     identical    with  one  an  .tiler,  but   that 

iiic\  are  also  identical  with  oak  bark  tannin. 

Ovei  four  yean  ago  ( Thi  '/'■■■  ,  Voi  II  I  made  tbi 
statement  that  no  tannin  had  bun  studied  bj  mc  that  did 
not  yield,  on    elementary  ai  Which    classed    il 

with  the  Oak    bark    tannins   containing   about    60   per   cent. 
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carbon,  and  5  per  cent,  hydrogen,  or  else  with  nutgall 
tannin  containing  carbon  52' 10  per  cent,  and  hydrogen  3-52 
per  cent.  Since  then  my  list  has  been  considerably  ex- 
tended, with  results  that  strongly  confirm  my  original 
opinion.  This  list  now  includes  the  tannins  from  several 
wattle  barks,  eucalyptus  gum,  the  palmettos  of  southern 
I'uited  States,  some  plants  from  the  natural  order  Ericaceae, 
and  a  large  number  of  barks  from  coniferous  trees.  These 
tannins  nearly  all  belong  to  the  oak  bark  group,  while  the 
examination  of  a  number  of  species  of  sumacs  and  a  few 
ericaceae  shows  them  to  yield  tannins  which  belong  with 
the  gall  tannin  group. 

Another  object  of  the  present  examination  was  geogra- 
phical. These  conifer  barks  from  India  have  been  found 
to  contain  tannins  identical  with  those  found  in  the  barks 
derived  from  the  same  natural  order  in  America ;  therefore, 
so  far  as  studied  geographically,  distribution  has  caused  no 
variation  in  the  tannins  of  the  conifers. 


^ottintjbam  ^trtion. 


Meeting  held  on  Wednesday,  May  25M,  1898. 


MK.    JAMES    O'SULI.IYAN    IN    THE    CHAIR. 


ON'  THE  KATE  OF  ALCOHOLIC  FERMENTATION. 

BV   JAMES    O'SI'LLIVAN,    F.I.C.,    F.C.S. 

The  few  experiments  which  I  purpose  describing  in  this 
paper  have  particular  reference  to  the  rate  at  which 
alcoholic  fermentation  takes  place.  I  am  aware  that  this 
has  already  been  investigated  by  Dumas  and  by  Adrian 
Brown,  who  used  varied  strengths  of  solutions  of  dextrose 
and  an  excess  of  yeast  in  their  experiments.  The  results 
arrived  at  by  Brown  corroborated  those  of  Dumas.  "That 
"  under  identical  conditions  of  fermentation  the  time  taken 
"  to  ferment  solutions  of  dextrose  was  proportionate  to  the 
"  quantity  of  dextrose  present."  Brown  ("  Influence  of 
Oxygen  and  Concentration  on  Alcoholic  Fermentation." 
Jour.  Chem.  Soc.,  1892)  showed  that  this  rule  held  good 
for  solutions  of  dextrose  with  nutrient  matter  up  to  20  per 
cent.,  beyond  which  the  rate  was  diminished. 

I  have  most  carefully  made  the  following  experiments 
to  determine  the  rate  of  the  fermentation  of  dextrose,  and 
particularly  that  of  maltose,  which  has  not  been  deter- 
mined, and,  as  the  results  will  show,  the  rule  laid  down  by 
Dumas  and  supported  by  Brown  holds  good  also  for 
maltose. 

The  apparatus  employed  in  carrying  out  these  experi- 
ments consisted  of  a  constant  temperature  bath,  in  which 
the  temperature  did  not  vary  from  the  beginning  to  the 
end  of  the  experiment  more  than  a  quarter  of  a  degree. 
All  the  fermentations  were  conducted  at  22°.  The  bath 
was  fitted  with  stirring  gear,  worked  by  small  belts,  so 
arranged  that  the  contents  of  two  glass  cylinders  placed  in 
the  bath  could  be  kept  equally  agitated.  A  spindle  reached 
to  the  bottom  of  each  of  the  cylinders,  and  terminated  in  a 
screw-shaped  fan.  By  means  of  an  electric  accumulator 
and  motor  the  spindles  were  revolved.  This  kept  the  yeast 
in  suspension,  and  the  solutions  undergoing  fermentation  in 
continuous  and  eqaa]  agitation. 


Influ 


of  Agitation  on  Fermentation. 


I  have  already  drawn  attention  to  the  necessity  of 
keeping  yeast  in  suspension  during  the  progress  of  the 
hydrolysis  of  cane  sugar  (Jour.  Chem.  Soe.  1892),  and 
with  the  accumulation  of  knowledge  now  to  hand  relative 
to  yeast  we  must  come  to  the  conclusion  that  agitation  is 
absolutely  necessary  in  studying  quantitatively  its  functions. 

As  the  experiments  I  am  about  to  describe  were  made 
with  an  excess  of  yeast,  and  chiefly  without  using  nutrient 
matter  in  the  solutions  fermented,  it  is  advisable  for  me  to 
give  an  experiment  to  show  the  influence  of  agitation  on 
fermentation. 


Fifty  grms.  of  maltose  were  dissolved  in  about  200  e.c. 
of  water,  and  the  solution  was  boiled  for  some  time,  in 
order  to  obtain  normal  rotation  (this  was  also  done  where 
dextrose  was  employed)  ;  it  was  then  made  up  to  250  c.c. 

"  a."  50  c.c.  of  this  solution  were  made  up  to  100  c.c. 
with  water. 

"  ft."  To  12  grms.  of  pressed  young  yeast  in  one  of  the 
cylinders  100  c.c.  of  yeast  water  (_sp.  gr.  1,005)  weie 
added,  and,  after  well  mixing,  the  solution  "a"  was 
poured  into  it.  After  a  lapse  of  three  minutes,  this  being 
taken  as  the  start  of  the  fermentation,  a  sample  was  drawn, 
the  agitation  going  on  all  the  while,  and  after  shaking  up 
with  a  small  quantity  of  thick  aluminium  hydrate  it  was 
rapidly  filtered,  and  the  opticity  of  the  filtrate  determined. 

"  c."  100  c.c.  of  the  maltose  solution  were  added  to  a 
like  quantity  of  yeast,  and  yeast  water  similarly  treated. 
In  the  second  cylinder,  and  as  in  "  ft,"  the  opticity  at  the 
start  was  determined. 

"d."  To  6  grms.  of  the  yeast,  in  a  cylinder  of  slightly 
smaller  diameter  than  that  of  the  others,  50  c.c.  of  the 
yeast  water  were  added,  and  after  thoroughly  mixing  50  c.c. 
of  the  maltose  solution,  were  poured  into  it,  and,  as  in  "A  " 
and  "  r,"  the  opticity  was  determine'1.  This  cylinder  was 
■dso  placed  in  the  bath. 

At  intervals  of  two  hours  samples  were  taken  from  "  ft  " 
and  c,"  and  the  amounts  of  maltose  fermented  determined 
by  the  loss  in  opticity,  but  as  "  d  "  was  not  disturbed  until 
the  seventh  and  ninth  hour,  it  is  only  necessary  to  give  the 
amount  fermented  in  "  c,"  the  10  per  cent,  solution,  which 
should  be  compared  with  "  d,"  also  a  10  per  cent. 

The  following  are  the  quantities  per  100  c.c.  of  the 
solutions  : 

Grms. 
c  in  7  hours y22 

*  ■■  7     s-ii 

<•    ..  9       .,       ..     8-69 

d  ,.  !l      , 586 

It  is  almost  unnecessary  to  mention  that  the  yeast  iu 
"  d  "  fell  to  the  bottom  of  the  cylinder  in  a  very  short  time. 

I  wish  to  state  that  not  more  than  2  per  cent,  of  the 
yeast  cells  which  fermented  these  solutions  were  observed 
to  make  auy  attempt  at  budding,  and  it  was  only  after  ther 
fourth  hour  that  any  were  noticed,  and  observations  often 
made  alter  this  showed  that  the  small  buds  did  not  enlarge 
or  separate  from  the  parent  cell.  This  observation  applies 
to  all  the  experiments  described  in  this  paper. 

Experiments  were  made  on  the  hydrolysis  of  cane  sugar 
by  yeast,  and  on  the  fermentation  of  malt  extract,  with 
and  without  agitation,  in  which  the  least  was  not  in  excess, 
and  I  found  that  in  the  former  as  in  the  latter  case  the 
action  was  accelerated  by  agitation. 


Bate  of  Fermentation  of  Dextrose  without  Nutrient 

Matter. 

Two  experiments,  "  i  "  and  ■'/,"  were  made  with"  dextrose 
after  the  manner  of  "  ft  "  and  "  c  "  for  maltose,  but  water 
was  used  instead  oi  yeast  water,  with  the  following  results  : — 


Fermented. 

E.  5  per  Cent.     P.  10  per  Cent.. 

Gnus. 
1-62 
1'48 
1-35 

Grms. 
1'41 
1-112. 
1-41 
1-68 
li'o 

2nd      „       

4th      „      

5th      „      

Hate  of  Fermentation  of  Maltose  withovt  Nutrient 

Matter. 


Two  experiments, '(ti7  "  and  "A,"  were  made 
after  the  manner  of  '■  e  "  and  "  f"  and  obser 
made  every  hour,  with  the  following  results: — 


with  maltose 
vrdions  were 

D  2 
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Gnus.  Fermented. 

G.  5  per  Cent.     11.10  p. 


1st  hour 

2nd    

3rd     „    O'SSS 

4th     

Btta     0'M8 

8th     "'I7> 

7th     «:!7" 

8th     O'OSO 

Ml 0"B0 


ci:;:t 

0-488 
D-48S 

0   'in 


Hale  of  Fermentation  of  Mall",,:  with  and  without 
Nutrient  Matter. 

"  i."  "in  c.C.  of  water  were  added  to  f.  firms,  of  yeast, 
and,  after  mixing,  50  e.c.  of  a  -"  per  cent  solution  of 
maltose  were  poured  into  it. 

"j."  To  the  same  quantity  of  yeast  there  were  added 
50  c.C.  ol  yeast  water,  and,  after  mixing.  50  c.C.  of  the  same 
maltose  solution  were  poured  into  it.  In  four  hours  there 
were  fermented  in — 

(Jnns. 

2'21 

">■■ 3-20 

/{ate  at  Fermentation  oj  Dextrose  with  and  without 
Nutrient  Matter. 

"  It."  To  G  grms.  of  yeast  there  were  added  50  c.c.  of 
water,  arid,  after  this  "as  mixed,  'ill  i.e.  of  a  III  per  cent. 
solution  <>i  dexti  ose. 

"I."  To  the  same  quantity  of  yeast  there  were  added 
50C.C.  of  yeast  water,  and  50  c.e.  of  the  same  dextrose 
solution. 

Two  similar  experiments,  "m"  ami  •■ »,"  were  marie 
under  the  same  conditions,  but  not  the  -arm-  yeast. 

The  following  are  the  quantities  fermented  in  four  hours 
in  those  experiments  -.-- 


Grins. 


\\  nil. mi  ; .  i,t  water  . 
With  yeasl  water 


•I"    1    is 


Itnt,  of  Fermentation  of  Maltose  compared  with  thai  of 
II,,  troie, 

fn  the  experiments  described  up  to  thU  the  yeasl  was 
weighed  foi  eaeh  one,  but  in  those  undei  this  heading  it 
"as  though)  advisable  to  mil  ii  in  a  volume  of  water,  and 
to  use  equal  volumes  of  the  mixture. 

Fifteen  grms.  of  yeasl  wen  mixed   in    125  c.c.  of  water, 
i  this  were  employed  in  each  experiment. 

I     .-i i  the  ..o  c.c,  of  yeasl  mixture  50  c.c.  ol  a  in  per 

cent,  dextrose  solution  were  added,  ami  ...  the  other   i0  c  o, 
of  a  n>  per  .int.  maltose  solution.    Three  i  an-  .>f  fermen- 
tations, employing  a  different  yeast  fori 
out  nnder  these  conditions,  and  the  results  wen    ..-  shown 
in  the  table  in  the  nexl  column. 

Inil.  ...  '  ih.    quantities  i  t 

ire  given,  bul   in  tin-  second,  "p,"  and  third,  "q,"l 
m ,-  tli.-  qu  kUtil  ■  -  ] i  rmented  in  intervals  <>t  two  hour-. 

It   i-  obvious    th.it    in   nil   ..I    ih...    t intatious    the 

quantities  fermented  an   perl  of  the  solution  yeast* 

free,  and  not  loo  c.e.  ol  the  mixture. 

As  we  know  that  tin   bod  olution 

does  not  un   bj   being  fermented,  tin-  su^-ai  is  the  only 
pari  ing  fat  lot  dew  ribed. 

The  conclusions  1  would  dravi  from  thesi  experiments. 
are : — 

l.  Th  on  accelerates  fermentation,  whether  it  is 

carried  on  with  oi  without  an  excess  ol 


2.  That  the  rat.  of  fermentation  of  maltose  and  of 
dextrose  is  practically  proportionate  to  the  quantity  present, 
approximately  equal  quantities  being  fermented  in  equal 
titm-s. 

3.  That  the  rate  of  alcoholic  fermentation  of  maltose  and 
of  dextrose  differs  from  that  of  the  bydrolytio  action  of  yeasl 
on  eane  sugar,  as  shown  by  me  t  .Tour.  Chem.  Soe.  1892). 

Grms.  Fermented. 


Dextrose. 


Maltose. 


' ..  "  in  I  h.-urs    

' p"  in  1st  2  hours  . .  . 

2ml       

3rd      

I  fa  Q 

1  */  "  in  1st  2  h'.urs 

■-'ml        

3rd        

In  il  hours. 


341 


I'M 
fffl 

121 
IH 

1  '  '2 

til 

390 

1-84 
1-88 

In.' 

I'M 

.-,  .-.  I 


In  view  of  the  fact  established  by  Fisher  thai 
contains  an  enzyme — heer  yeast  gluean — which  hydrolyses 
maltose  to  dextrose,  ami  "hat  appears  to  be  established  by 
Bochner,  that  yeast  also  contains  an  enxyme  which  trans 
forms  dextrose  into  alcohol  and  carbonio  acid,  this  difference 
between  th.-  rate  of  the  bydrolytio  notion  of  yeast  and  of 
fermi  utation  enxyme  action  it  novi  appears  t.>  be  reduced  to 
is  of  great  importance.  My  reason  for  working  with 
maltose  "as  that  I  believed  it  would  be  found  that  its 
ferment  action  would  proceed  in  accordance  with  the  rate 
of  the  bydrolyttc  action  of  yeast,  bul  this,  however,  i~  not 
the  case. 

I.  That  maltose  ferments  at  a  slightly  lower  nte  than 
dextrose. 

■  i.  That  the  presen tf  nutrient  matter,  under  the  condi- 
tions of  the  experiments,  although  there  is  no  increase  of 
Mast,  jet  the  fermentation  is  accelerated.  Hen-  I  wish  to 
.  tnphasise  the  fad  that  where  nutrient  mutter  was  employed 
the  difference  between  the  appearance  of  the  yeasl  cells  and 
those  m  the  solutions  without  nutrient  matter  was  most 
noticeable  in  the  former  ease  the  cells  remained  much 
mine  transparent  and  healthy  looking,  and  a  greater  number 
showed  an  attempt  to  hud. 

DlSCUSBION. 

Mi.  i\u:.\  pointed  out  that,  according  to  th.-  tabulated 
statement  of  the  results  of  Mr.  O'Sullivan's  experiments, 
although  the  am. .nut  of  mat.  rial  fermented  kept  decreasing, 

the  amount  fermented  was  aboUl  the  same. 

Mr.  .1  T.  Wood  asked  if  Mr.  O'Sullivan  could  draw 
a  curve  showing  graphically  the  difference  between  the 
enxyme  action  and  fermentative  action,  lie  also  ask.. I  h..« 
i ii.-  yeast  w as  weighed 

Mr.  tt'SiiiuvN  said,  in  reply,  that  although  in  t"..  of 
th.-  fermentations  tin  amount  fermented  in  equal  intervals 
of  time  showed  a  decrease,  this  was  nut  the  rule.  It  "as 
not  to  be  expected  when  dealing  with  the  notion  of  yeasl 
that  thi  results  would  be  invariable ;  however, his  experience 
with  the  bydrolytic  action  of  yeasl  Bhowed  that  a  diminishing 
quantity  in  equal  intervals  of  time  was  th.-  rule.  At  in 
fermentation  approximately  equal  quantities  are  fermented 
in  an  equal  number  of  hours,  the  rate  "t  fermentation 
would  he  graphically  represented  by  a  straight  line,  hut  a 
curve  would  represent  its  bydrolytio  action.  The  yaaal  "as 
prepared  by  suspending  it  in  water,  ami.  aftei  allowing 
.  \ ti .mi . .us  i„,,ii,-.  to  subside  tin-  supernatant  liquid,  with  the 
.  suspension,  was  passed  tnrough  three  folds  of  a 
linen  towel:  the  yeasl  left   in   the   towel  ".i-  squeexed  as 

iniieli  as  possible   by    band I   weighed  quantities  of  .t 

wen-  employed. 
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THE  CAUSES  OF  "STENCH"  IN  BEER. 
{Preliminary  Note.) 

BY    WILLIAJl    FREW,    PH.D.    (MUNICH). 

"  Stench  "  in  British  beers  may  occur  during  the  primary 
fermentation  or  after  the  beer  has  been  stored  for  some  time 
in  cask  or  in  bottle.  This  peculiar  phenomenon  i.-  charac- 
terised by  the  development  in  the  beer  of  a  most  disagreeable 
odour,  resembling  that  of  sulphuretted  hydrogen  or  rotten 
eggs,  and  owing  to  this  fact,  the  "  stench  "  of  the  primary 
'fermentation,  and  that  showing  itself  during  storage  have, 
as  far  as  I  have  been  able  to  discover,  been  regarded  as 
identical  by  all  previous  writers  on  this  subject.  Thus, 
in  "  The  Microscope  in  the  Brewery  and  Malthouse " 
(Matthews  and  Lott),  the  authors  say.  in  speaking  of 
Eeess's  Saccharomyces  Ellipsoideus  (p.  491  :  "  The  smaller 
form  of  S.  Ellipsoideus,  the  one  which  more  particularly 
concerns  us,  is  not  infrequently  found  associated  with 
cloudy  frets  and  sickness,  and  in  such  cases  may  grow 
pretty  freely.  It  is  probable  that  beers  brewed  from  very 
hard  waters  are  more  open  to  this  form  of  secondary  fer- 
mentation than  others.  With  the  first -mentioned  ales  a 
decided  stench  often  comes  on,  owing  to  the  production  of 
sulphuretted  hydrogen,  and  from  this  traces  of  sulphur 
alcohols,  a  strongly  unpleasant  smelling  class  of  substances. 
These  effects  wear  off,  however,  and  a  beer  which  has  been 
through  a  very  bad  Ellipsoideus  fret  may,  if  otherwise 
sound,  become  quite  palatable.  S.  Ellipsoideus  is  frequently 
met  with  in  bottled  ales  and  forced  samples,  but  is  not 
always  accompanied  by  smell,  but  so  far  as  our  experience 
goes,  a  bad  stench  is  generally  accompanied  by  JEllipsoi- 
deiis."  Their  latest  statements  on  this  subject  are  to  be 
found  (so  far  as  I  know)  in  an  article  on  "  The  Chief 
Causes  of  Irregular  Fermentations"  (Boakes  Diary  for 
1894).  There  they  say  :  "  The  typical  irregularity  in  smell, 
excluding  minor  variations,  is  the  '  stenchy  '  or  sulphuretted 
hydrogen  fermentation  which  comes  on,  as  a  rule,  quite 
unexpectedly.  The  presence  of  the  evil-smelling  gas  is 
easily  verified  by  exposing  strips  of  blotting  paper  dipped 
into  a  solution  of  acetate  of  lead  to  the  gas  coming  off  from 

the  fermentation Unpleasant  and   alarming 

as  this  phenomenon  is,  it  is  very  seldom  that  the  finished 
beer  shows  any  signs  of  the  peculiar  phase  of  fermentation 
through  which  the  wort  has  passed.''  Again:  "  iv.  Stenehy 
Fermentations.  Possible  causes — Sulphured  hops,  impure 
yeast,  excessive  use  of  sulphites  or  bisulphites,  presence  of 
wild  yeasts.' 

During  the  course  of  an  investigation  into  the  causes  of 
stench  in  beers,  which  has  already  occupied  me  for  a  con- 
siderable time,  and  which,  1  hope,  will  be  finished  in  the 
autumn  of  the  present  year,  I  have  been  able  to  prove  that 
the  two  varieties  of  stench  are  perfectly  distinct  in  their 
nature  and  cause.  That  occurring  during  the  primary 
fermentation  is  due  to  the  evolution  of  sulphuretted 
hydrogen  caused  by  the  reduction  of  some  of  the  sulphur 
compounds  in  the  wort.  This  may  take  place  when  only 
culture  yeasts  are  present ;  it  does  not  require  the  presence 
of  wild  forms  to  cause  it.  It  is  evidently  due  to  some 
peculiar  condition  of  the  yeast  cells,  which  causes  the 
reduction  of  some  of  the  sulphur  compouuds  present.  In 
this  connection  interest  attaches  to  certain  experiments  on 
the  action  of  animal  tissues  and  of  yeast  on  sulphur,  made 
by  J.  de  Rey-Pailhade  (Compt.  rend.  108,  PP-  356 — 357, 
and  118,  pp."  201—203.  Compt.  rend.  Soe.  biol.  1893, 
pp.  46 — 47).  Sulphuretted  hydrogen  was  given  off  when 
finely  divided  sulphur  was  suspended  in  alcohol  along  with 
certain  animal  tissues ;  when  sulphur  was  suspended  in 
water  along  with  a  large  quantity  of  yeast ;  and  when  an 
alcoholic  extract  of  yeast  was  allowed  to  act  on  finely 
divided  sulphur. 

The  production  of  sulphuretted  hydrogen  is  also  said  to 
be  observed  in  the  case  of  beers  to  which  salts  of  sulphurous 
acid  have  been  added  as  antiseptics.  It  is,  therefore, 
probable  that  this  phenomenon  may  occur  more  frequently 
in  breweries  where  a  water  is  used,  containing  large 
quantities  of  sulphates  in  solution.  This  variety  of  stench 
can  hardly  be  called  a  disease,  it  is  more  of  the  nature  of 


an  irregularity,  and  no  permanent  harm  (as  far  as  I  know) 
is  done  to  the  beer. 

The  second  variety  of  stench  is  of  quite  a  different  nature, 
and  occurs  at  a  far  later  stage.  After  the  beer  has  been 
stored  for  a  longer  or  shorter  time  in  cask  or  bottle,  it 
developes  a  very  unpleasant  smeli,  resembling  that  of  sul- 
phuretted hydrogen  to  some  extent,  but  being  mor  ■  akin  to 
that  of  rotting  organic  matter ;  in  fact,  a  beer  seriously 
attacked  in  this  way  has,  more  or  less,  a  putrid  smell. 
This,  the  real  Burton  stench,  comes  on  after  the  primary 
fermentation  is  finished,  and  during,  or  after,  the  secondary 
fermentation  in  cask  or  bottle  ;  it  is  usually  accompanied, 
as  far  as  mv  experience  goes,  by  a  "  fret  "  and  by  turbidity. 
The  peculiar  smell  may  become  modified  by  longer  storage, 
but  the  beer  is  never  so  good  afterwards  in  taste  or  smell. 

In  the  course  of  my  investigation  I  found  that  the  deposit 
of  yeast  from  forced  samples  of  beer  showing  this  stench 
always  contained  quantities  of  a  small  yeast  resembling  the 
Ellipsoideus  form  described  by  Reess  and  by  Matthews  and 
Lott  {vide  supra).  In  no  case  where  the  deposit  contained 
apparently  only  culture  cells  was  there  even  a  trace  of 
stench.  It  was  possible  to  have  a  beer  whose  deposit 
showed  a  considerable  proportion  of  stench  forms,  and  which 
did  not  exhibit  a  stench}-  odour  ;  in  all  such  cases,  however, 
the  odour  of  the  beer  was  not  good,  it  was  distinctly 
sickly. 

I  found  next  that  the  disease  could  be  produced  iu  sound 
beers  by  inoculating  them  with  a  trace  of  the  deposit  from 
a  stinking  beer,  and  that  it  was  accompanied  by  a  large 
development  of  the  aforesaid  small  yeast.  Within  the  last 
few  months  I  have  been  able  to  isolate  from  the  deposit  of 
a  stinking  beer  at  least  one  variety  of  yeast  capable  of 
producing  "  stench  "  when  inoculated  ino>  a  sound  and  sterile 
beer. 

Briefly  summ  irised,  the  results  of  in}-  work  up  to  the  present 
time  are  as  follows  :— 

1.  The  real  "  Burton  Stench  "  is  caused  by  the  presence 
and  growth  of  one  or  more  varieties  of  small  wild  yeasts  in 
the  beer  affected,  one  of  which  I  have  been  able  to  isolate 
in  a  state  of  purity.  The  disease  is  most  apparent  (or, 
probably,  only  occurs)  during  the  after-fermentation,  and  is 
the  result  of  an  infection  of  the  beer  by  the  wild  yeasts 
previously  mentioned.  The  most  dangerous  time  for 
infection  is  towards  the  end  of  the  primary  feimenta'ion 
(at  racking)  or  afterwards. 

2.  As  far  as  my  observations  go,  the  peculiar  odour  of 
beers  attacked  by  this  disease  is  not  due  to  sulphuretted 
hydrogen  or  to  any  sulphur  compound,  but  is  probably 
caused  by  the  presence  of  certain  fatty  acids  or  higher 
alcohols  produced  by  the  stench  yeasts.  Any  experiments 
I  have  made  go  to  show  that  beers  brewed  from  waters 
containing  little  or  no  sulphates  afford  a  more  suitable  field 
for  the  development  of  the  organism  and  the  disease  it 
produces  than  those  brewed  from  waters  containing  large 
quantities  of  sulphates.  The  reasons  why  hard-water  beers 
have  been  credited  with  a  peculiar  tendency  towards  this 
disease  are  (1)  the  belief  that  the  evolution  of  sulphuretted 
hydrogen  during  the  primary  fermentation,  which  certainly 
may  occur  more  frequently  in  worts  prepared  with  highly 
sulphated  waters,  is  only  another  phase  of  this  disease,*  and 
(2)  that,  as  a  general  rule,  only  beers  brewed  from  waters 
containing  sulphates  are  stored  long  enough  for  the  disease 
to  show  itself.  To  show  how  widespread  this  disease  is,  I 
may  state  that  I  have  observed  it  in  pale  ales  brewed  in 
Scotland  and  England  (Burton),  in  Scotch  and  Irish  stouts, 
and  in  a  bottled  lager  beer  from  Australia.  In  all  those  cases 
the  deposited  yeast  contained  the  characteristic  "stench  " 
forms,  and  by  inoculation  from  these  deposits  the  dise:i-e 
could  be  produced,  with  accompanying  growth  of  the 
"  stench  "  yeasts,  in  sound  sterile  beers. 

The  accompanying  drawing  shows  a  characteristic  deposit 
from  a  "  stinking  "  beer.  The  cells  may  vary  in  size  from 
3 — 7m  in  length  and  2 — 4,  5fi  iu  as  breadth,  compared  with 
culture  (top")  yeasts  of  from  8—11,"  in  length.  Like  all 
other  yeasts,  however,  their  form  varies  so  much  with  varying 


*  To  avoid  confusion  the  term  "  stench  "  will  in  future  be  used 
nily  to  designate  the  disease,  not  the  evolution  of  sulphuretted 
hydrogen  during  the.  primary  fermentation. 
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conditions  of  growth  that  no  reliance  can  lit-  placed  on  mere 
microscopic  appeaiance. 
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A  detailed  u  mj  worl  onthi  Bubject  of  "stench 

and   of  the  particular  form  of  wild  yeasl    which   I    have 
ling,  will  be  published  in  the  end  of  this 

\.ir.    The   i'r at   note  is  published  in  order  to 

priority,  and  also  fur  lbs  sake  of  obtaining  the  practical 

of  nny  brewers  who  may  have  had  this  di- 
brougbl  under  their  notice.  1  should  feel  much  indebted  to 
any  brewer  who  may  hare  had  experience  of  this  tronble 
and  who  would  be  good  enough  to  send  me  any  practical 
observations  he  may  have  made.  Samples  of  beers  affected 
by  this   disease    would   also  be   most    welcome.      1    need 

hardly  say  that,  of  i rse,  all  such  comm  mications  would  be 

irdi-das  strictly  confidential  by  me.  Buch  information 
would  very  mm  h  increase  the  value  of  my  paper  in  the  end 
of  the  year  from  b  practi  sal  point  of  view. 

[1   i-  propc  ill  this  varietj   of  "Btench"  yeasi 

Saccharomyoes  foetidus  I. 

&(Qtti4t)  button. 

THE  EDUCATION    V.ND  TRAINING  OF  BREWERS, 

in     WW      I  lil.w  .    in  D 

Journal,  1898,  232     227.) 

ii  w . 

On   p.  225,  1st  col.,  and  last  line,    the   word  "served" 
should  be  foUowe  1  bj  the  words  "  in  a  brewery." 
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.  ,\  I   ,     .  1'i.niptr.iller  '•(  the  Patent  <  Mln-e ,8      ' 

uKs,  Chancery  Lane,  London,  W.C. 


I  -PLANT,  APPARATUS.  AND  MACHINERY. 

Raising  "Liquid*,    I    Veil    Apparatus  for.     G.  Trouve. 
Comptes  Bend.  1898,126,  [15],  1097— 1099. 

I'm:  apparatus  consists  of  a  frustum  of  a  cone  which  is 
rapidly  rotated  on  its  axis  within  a  fixed  body  of  the  same 
shape.  The  smaller  end  of  this  body  serves  as  the  inlet, 
and  a  tangentially  disposed  opening  at  the  wider  end,  as 
the  outlet  for  the  liquid.  The  apparatus  works  through 
centrifugal  action,  and  the  gyratory  motion  which  is  im- 
parted to  the  stream  of  liquid.  Its  output  increases  with 
the  square  of  the  velocity,  and  hence  rapid  rotation  of  the 
avis  affords  large  outputs  and  high  pressure  of  the  outflow- 
ing liquid.  The  addition  of  a  screw  to  the  interior  surface 
of  the  con.-  increases  the  pressure,  hut  docs  not  affect  the 
output.  The  apparatus  would  probably  serve  as  a  propeller 
similar  to  a  ship's  screw,  a-  well  as  for  raising  liquids. 

—J.  A.  IS 

Erplosion  of  Cylinders   containing    Liquefied   Ammonia; 
Tlf  /'  m  of.     -V.  Lang*     t  hem.  Industrie,  1898, 

21,  [10],  19I-1B8. 

On  the  17th  of  September  18'.i7.  a  cylinder  containing 
liquefied  ammonia  exploded  at  the  North  German  Refriger- 
ating Works  in  Kiiinruelsbiirg,  near  Herlin.  The  valve  of 
the  oylinder  wss  closed  at  the  time,  and  the  cause  of  the 
explosion  wat  traced  to  the  great  rise  of  pressure  which 
took  place  whilst  the  cylinder  was  bring  heated  in  a  v. 
containing   hoi    water.      This  led  the   author   to  make  some 

experiment!  on  the  pressure  produced  in  cylinders  contain- 
ing liquefied   ammonia,  and   the  limiting   temperature  to 

whi.h  tin  y  in.ii  sii'.h  be  exposed.  The  conclusions  which 
he  has  arrived  ai  are  as  follows  •  — 

(1.)  The  presence  of  air  in  commercial  liquefied  am- 
monia docs  not  exercise  any  great  influence  on  the  sa.fi  tj 
from  explosion  ol  the  containing  cylinders. 

i  j  )  <  in  heating  liquefied  ammonia  in  cylinders,  the  pres- 
sure rises  gradually  so  lone,    as    the   cylinders   are  not  com- 
pletely tilled  mill  the'  liquid.     I'n  further  heating, that 
then  a  rapid  increase  of  pressure,  which  beoomM  gradually 

slower  again  as  the  temperature  rise- 

Cylinders  containing  liquefied  ammonia,  and  which 
comply  with  the  regulations  of  the  German  railways,  can  he 
safely  heated  i  i  BS   0.     At  this  H  m,,  preasun 

only  two-thirds  ol  that  at  which  they  are  tested.  Provided 
that  there  B  B  in  the  cylinders  themselves  there  is 

no  danger  of  them    bursting  until   the  temperature  e\.  i 

■J.  s. 

PATENTS. 
Distilling   find   Rectifying   Processes,    Imjits.   in,   timl   in 
Apparatus    therefor.     !•'.  Guillaume,  Paris.      Bng,    I'm. 
4909,  Feb.  28, 
[M  this  Invention  various  improvements  are  introduced,  both 
in  the  pne  ess,,  for  effecting  continuous  distillation  and 
rectification,   and   in    apparatus   therefor,      There   ure 
claims,  for  details  of  which,  and  also  for  the  illustrations  in 
lion  wnli  them,  the  original  must  be  consulted. — A.  >. 

Evaporating,  Concentrating,   Distilling,    and  Condon 
Liquids  i   [mpts.in   ttn>l  relating  to  Apparatus   Apptic- 
n///.    to.     .1.  Poster,   Pollokshieldx,  Glasgow.     Bng.  Pat, 
8158,  M.r.h  30,  1897. 

Tin     improvements    arc   shown    applied     t"   an    evaporator 

working  ler  multiple  effect.      An    upper   horizontal    fee  I 

pipe  A  is  connected  by  short  vertical  tubes  a1  to  a  number 
of  distributing  chambers  A  .  having  each  a  central  raised  or 
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conical  part  a,  and  snort  pipes  or  duets  6'  leading  from  the 
lower  parts  to  two  rows  of  vertical  evaporating  tubes  b, 
below.  These  preferably  consist  of  film  evaporating  tubes 
as  described  in  specification  to  Eng.  Pat.  3118  of  1895. 
(See  this  Journal,  1896,  185.)  A  chamber,  or  vapour- 
escaping  space,  B-,  is  formed  between  the  top  tube  plate 
and   the  cover   of   the  vessel  forming  the   bottom  of   the 


liquor  -  distributing  chambers,  while  a  second  separate 
chamber  C  is  bolted  to  the  vessel  below  the  bottom  tube 
plate.  Both  of  these  chambers  are  in  connection,  under 
vacuum,  with  the  next  evaporator  or  a  condenser,  the 
former  by  a  branch  connection  c.  past  a  vertical  baffle  plate 
■e1  in  a  "  save  all "  vessel  to  the  outlet  C'\  and  the  latter  by 
a  branch  C2  to  the  same  outlet.  The  concentrated  liquor 
•escapes  by  an  outlet  C,  while  steam  enters  at  the  inlet  K'. 

— R.  S. 

Dryiny  Granular  and  Pulverulent  Materials,  An  Improved 
Method  of  and  Means  for.  H.  McPhail,  Wakefield. 
Eng.  Pat.  11,-149,  May  7,  1897. 

An  apparatus  for  drying  materials  such  as  grain,  malt- 
seeds,  coffee,  tea,  and  the  like  by  superheated  steam,  con- 
sists of  an  upright  steam- picketed  cylinder  with  a  contracted 
lower  end  having  a  lateral  passage  near  the  top  for  admit- 
ting the  granular  material. 

The  superheated  steam  is  admitted  at  the  base,  and,  after 
passing  through  the  material,  escapes  past  a  perforated 
partition  to  the  outlet  pipe  near  the  top.  A  suitable  exit 
opening  is  provided  at  the  bottom  of  the  cylinder,  and  is 
closed  by  a  suitable  valve,  as  are  also  all  other  openings. 

—E.G.  C. 

Evaporating  or  Drying  Viscous  Substances,  Semi-Liquids, 
and  Pasty  Materials  ;  An  Improved  Method  of  and 
Means  for.  H.  McPhail,  Wakefield.  Eng.  Pat.  11,450, 
May  7,  1897. 

Relates  to  an  apparatus  for  drying  substances  such  as 
molasses,  sugar,  syrup,  glycerin,  tar,  alkalis,  and  the 
like.  It  consists  of  a  boiling  pan  provided  with  perforated  I 
heating  pipes,  which  latter  are  arranged  in  the  form  of  a 
cross  near  the  bottom  and  fed  with  superheated  steam. 
Openings  are  provided  in  the  bottoms  of  the  pans  to  allow 
of  the  withdrawal  of  the  material  after  treatment,  and  a 
number  of  these  pans  may  be  placed  in  an  apparatus  of 
the  type  described  with    reference  to  Eng.   Pat.    11,448  of 


1897  (see  page  574),  or  alternatively  in  Eng.  Pat.  11,449 
(preceding  abstract)   of  even  date  therewith. — E.  G.  C. 

Dryiny  Wood  and  other  Vegetable  Substances,  An  Im- 
proved Method  of  and  Means  for.  H.  McPhail,  Wake- 
field.    Eng.  Pat.  3690,  Feb.  14,  1898. 

A  STEXM-jaeketcd  cylinder,  preferably  horizontal,  has  one 
end  closed  by  a  removable  cover,  so  that  a  truck  or  carriage 
holding  the  wood,  roots,  fruits,  or  the  like  substances  to  be 
treated,  can  be  run  into  the  chamber  and  there  subjected  to 
the  drying  action  of  superheated  steam. 

The  chamber  may  also  be  provided  with  shelves  upon 
which  the  substances  can  be  laid,  and  the  truck  is  preferably 
of  the  type  described  with  reference  to  Eng.  Pat.  11,448  of 
May  7,  1897,  page  574.— E.  G.  C. 

Filter  Presses  and  Si 
J.    Williamson,    Glas 
1897. 


Fig.  1. 


independently  by  hand 
gear. 

Plates  of  rectangular 
a  similar  manner  to  the 
alternatively  both  forms 


lar  Filtering  Apparatus,  Impts.  in. 
gow.     Eng.   Pat.    11,803,   May    12, 

The  invention  relates  to 
devices  tor  altering  the 
positions  of  the  frames  of  a 
press,  or  the  gratings  in 
those  frames,  so  that  fresh 
areas  of  filtering  cloth  shall 
be  presented  to  the  liquid 
under  treatment,  and  the  life 
of  the  filtering  medium 
lengthened.  The  invention 
is  stated  to  be  particularly 
anplicable  to  filtering  appa- 
ratus, in  which  practically 
continuous  filtration  is  ob- 
tained by  periodical  brush- 
ing of  the  exposed  surfaces 
of  the  filtering  medium. 

In  plates  of  circular  form, 
secured  upon  a  central 
shaft,  the  rim,  g,  of  the 
grating  (Fig.  1)  may  be 
toothed  to  gear  with  an 
actuating  pinion,  h,  running 
the  whole  length  of  the  fil- 
ter, or  adjacent  pairs  of 
gratings  e  (Fig.  2)  may  be 
moved  in  opposite  direc- 
tions by  pinions,  /,  placed 
between  them,  and  operated 
wheels,  /,  or  together  by  auxiliary 

form  are  provided  with  pinions,  in 
arrangements  described  above,  or 
mav  be  operated  by  levers. 

— E.  G.  C. 


Filtering  or  Absorbent  Material,  A  Process  for  the  Manu- 
facture of.  W.  Leuscher,  Teutschenthal,  Halle  on  8., 
Germany.     Eng.  Pat.  27.121,  Xov.  19,  1897. 

A  plastic  mixture  is  made  of  clay,  porcelain  earth,  stony 
material,  asbestos,  and  sawdust,  or  other  organic  and 
combustible  material.  This  is  then  shaped,  dried,  and 
incinerated,  or  lime  or  cement  is  substituted  for  porcelain 
or  stoneware  and  sawdust,  in  which  ease  the  mass  does  not 
require  to  be  incinerated. — H.  H.  B.  .S. 

Reverberatory  Furnace,  with  a  Seie  System  of  Retorts 
for  Calcining  Divers  Products.  H.  Mawhood,  Antwerp. 
Eng.  Pat.  14,778,  June  18,  1897. 

Reverberators:  retort  furnaces,  in  which  the  retorts  are 
arranged  in  flues  made  of  fireproof  flags,  and  in  these  flues 
the  combustion  products  circulate,  so  that  the  retorts  are 
not  heated  directly  by  the  flames.  This  results,  as  stated, 
in  a  longer  life  for  the  retorts,  in  a  more  regular  calcination, 
and  in  economy  of  fuel. — R.  S. 

Artificial  Ice,  Impts.  in  and  in  Apparatus  for  the  Manu- 
facture of.  A.  M.  Clark.  Communicated  by  A.  M.  L. 
Osmund,  Paris,  France.  Eng.  Pat.  15,523,  June  29, 
1897. 
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Artificial  ice  is  manufactured  by  tin-  employment  of  | 
metallic  freezing  surfaces  disposed  within  a  ratable  con- 
tainer. The  - u i tif.  -  are  covered  on  one  side  by  the  water 
to  be  frozen,  and  exposed  on  the  oilier  side  to  a  refrigerating 
agent,  preferably  air,  and  when  a  sufficient  thickness  of  ice 
has  formed,  a  beating  agent  is  introduced  ..n  this  latter 
side  to  deta.h  the  ice  shell  from  in  freezing  surface. 

For  the  production  of  solid  blocks  of  ice,  the  sh<  lis 
produced  in  this  manner  are  filled  with  water,  and 
to  the  action  of  the  refrigerating  agent  in  a  suitable  chamber, 
while,  in  order  to  prevent  the  banting  of  tin-  shell  oaring 
the  process,  a  compressible  object,  such  as  a  pig's  bladder,  is 
immersed  in  the  water  to  be  frozen,  thereby  leaving  a 
sufficient  space  to  allow  of  expansion  as  the  freezing  pro- 
— E.  G.  C. 

Raiting  and  Forcing  Liquids  by  Meant   "/  Compressed 

Air  or  (im.r,;  A  /few  or  Improved  Method  and  Appa- 
ratus fur.     J.  ti.    I.orrain,    Loudon.      C< ..unicatcd  by 

The    Ingersoll-Sergeant    l>rill   i  o..   New   York,  1   s..\. 

Eng.Pat.  886,  Jon,  11,  1898. 
Tiik  apparatus  consists  of  a  valueless  delivery  pipe  sur- 
rounded  bv  a  submerged  pressure  chamber,  the  lower  end 
of  which  is  permanently  open  and  immersed  in  the  liquid. 
Air  under  pressure  is  supplied  to  the  pressure  chamber, 
therebv  depressing  the  liquid  column  until  the  lower  open 
end  of  the  deliv.rv  pipe  is  exposed,  when  a  rush  ol  air 
takes  place  and  the  water  column  rise*.  In  this  manner  the 
ah*  and  water  are  caused  to  pulsate  about  the  lower  end  of 
the  delivery  pipe,  and  alternate  masses  of  each  will  enter  the 
pipe  and  be  forced  to  the  surface. — E.  G.  C 

Detergent,  An  Improved;  applicable  also  for  Preventing 
Incrustation  in  Boilers,  for  Preventing  Rust',  and  for 
timilar  Purposes.  E.  J.  Mills,  Glasgow.  Kng.  Pat. 
1762,  I'eb.  I'll,  1898. 

Tut  detergent  paste  is  made  by  dissolving  'J  t  parts  of 
cautticsoda  and  "parts  of  caustic  potash  iii  'Jo  parts  of  water, 
then  stirring  in  86  parts  of  slaked  lime  and  adding  8  parts 
of  rosin  oil.  The  proportions  may  be  varied.  For  cleansing 
purposes.  »hc  paste,  mixed  with  water,  is  applied  b)  means 
of  a  cloth  or  brush  with  friction,  To  prevent  boiler  Bcale, 
a  little  of  the  diluted  paste  is  put  into  the  boiler.  To 
remove  paint,  resin,  greate,  tar,  or  varnish  from  a  surface, 
the  pa-te  is  spread  in  a  thin  layer  and  worked  with  a  wire 
brush.  The  paste,  applied  in  a  thin  layer,  is  also  useful  as 
an  anti-rust— I     8 

Metallic    Capsules  for    Storing    Compressed  or    Liquefied 

,Impts,  in.     I.  M  Tbevenet-Le-Bnul,  Paris,  Krancc. 

Eng.  Pat  :.V",  March  29,  1898. 

Iiu   capsule  i-  formed  of  two  similar  metal  tubes,  closed  at 

end  and  open  at  the  ether,  and  of  mch  diameters  that 

one  tube  can  Slide  withiu  tie  other  An  obturating  washer, 
having  neither  odour  nor  taste,  is  placed  in  the  closed  end 
ol  the  larger  tube,  and    the  open    end    of   the  smaller  tube  is 

afterwards  inserted.  The  capsule  is  now  placed  in  a  closed 
filling  vessel  having  a  movable  cover,  the  joint  being  made 
bv  a  hollow  rubber  ring      Gas  i~  forced  into  this  vessel, 

p.is-ltlg  illlo    tie  >.     (he   Capillar)    SPaCl     between     th, 

tub.-  A-  soon  as  the  filling  operation  is  completed,  the 
removable  cover  is  pressed  down,  so  that  the  edge  of  the 
inner  tube  is  forced  into  the  obturating  washer,  and  an 
effectual  closing  of  the  capsule  is  obtained. 

In  a  modified  arrangement  there  i~  a  second  obturating 
tvashei  placed  upon  ■<  shouldci  near  tin-  closed  end  of  the 
inner  tube.-    I.    ' 


II.-FUEL,  GAS,  AND  LIGHT. 

'  /',  iriilrnin. I      Burning    0       I  Paraffin  Con- 

tent on  Illuminating  Power.     K    Kissling.     ('hem.  Zeit. 
22,  [2  1 1.'-'--' 
i;,  'RvgBHTATtomi  have  iii.lv  be  -u  made  to  the  German 
Chancellor  that  numerous  grades  ol    American  petroleum, 
although  passing  the  21    i      Ibel  test   prescribed  by  law, 
b  deficient  in  illuminating  p  iwet 


reason  of  their  explosibility.  Consequently,  it  is  said  to  he- 
desirable  to  fix  a  standard  candle-power  for  these  oils, 
because  "  insufficient  illuminating  power  or  loo  high  a 
solidifying  point  may  result  in  damage  to  si^ht.  and,  under 
certain  circumstances,  be  the  cause  of  accidents.'1 

Commenting  on  this  statement  the  author  mentions  that 
there  is  no  known  connection  between  illuminating  pnwer- 
and  explosibility  in  petroleum,  nor  is  then-  any  apparent 
support  for  the  alleged  existence  of  any  risk  of  explosion 
beyond  that  revealed  by  the  Abel  test 

Concerning  a  minimum  limit  of  candle-power,  this  is  a 
difficult  point  on  which  to  legislate,  owing  to  the  un- 
reliability of  photometric  te-ts — a  circumstance  due  to  th< 
impossibility  of  obtaining  absolute  uniformity  in  lamp 
wicks.  The  only  accurate  measure  available  is  by  fractional 
distillation  in  the  manner  prescribed  by  the  mthor  (  Cbem. 
Zeit.  19,  778),  but  this  is  too  complicated  to  be  fit  for 
general  use  as  a  companion  to  the  Abel  flash  -  point; 
apparatus. 

With  regard  to  the  influence  on  sight  of  the  height  of  the 
setting  point  (paraffin  content)  of  the  oil,  no  connection* 
appears  to  be  traceable,  the  quantity  of  paraffin  po- 
licing so  slight  as  to  have  practically  no  effect  on  the 
burning  quality  of  the  oil.  Besides,  experience  has  shown 
that  the  addition  of  spermaceti  or  paraffin  increases  tin 
illuminating  power  of  mineral  oils  ;  only  in  the  exceptional 
cases  when  the  weather  is  so  cold  as  to  cause  a  deposition 
of  paraffin  in  the  oil,  can  there  be  any  deterioration  of  its) 
lighting  powers. — C.  s 

Calcium  Carbide.    J.  Sieber.     Chcm.  Zeit.  1898, 
22,  [81],  308. 

Tin:  published  yields  of  calcium  carbide  on  the  manufac- 
turing scale  vary  from  2  to  15  kilos,  pet  electrical  horse- 
power per  -J  I  hours.  The  figures  over  10  kilos,  must  be 
received  with  great  suspicion,  and  probably  relet  to  a 
product  very  far  from  pure.  The  thermal  figures  cal- 
culated from  the  equation  OaO  <  CaCj  4-00  give 
a  possible  yield  of  9'38  kilos,  assuming  that  there  is  no 
evolution  of  hea!  in  the  formation  or  decomposition  of  calcium 
carbide  itself  (a  question  which  appeals  not  tc  have  been 
solved  yt.  though  there  should  be  no  difficulty  in  arriving 

at   the  answei  I.      If  we  assume  that   the  whole  of  the   beat 

needed  to  raise  the  materials  to  the  temperatun  ol  tin  reaction 

(say   3. noii    C.)    i-    wasted,    then   the  yield   can    only  reach 

about  3' 14  kilos,  per  electrical  horse  powei  per  24  hours. 
and  the  actual  yield  will  therefore  vary  between  8*44  and 
9-38  kilos.,  as  this  beat  is  less  or  more  perfectly  economised. 

As  a  pound    of   coal    used   first    to  and   then 

to  produce  electric  current  will  only  furnish  in  the  electrical 
furnace  about  ll  per  cent  of  its  theoretical  calorific  power, 
the  author  suggests  that  it  would  probablj  be  economies! 
to  have  a  preliminary  heating  of  the  materials  carried  out 
directly,  though  of  course  the  electric  beating  cannot  he 
dispensed  with  for  the  final  attainment  ol  the  requisite 
temperature,  lie  also  draws  attention  to  the  calorific 
value  ot    the  carbon  monoxide  which  is   produced   in  the 

'ion. — .1.  T.   I). 

Water-Gat  and  its  Applications.     V .  1!.  Lewi 
Aits,  isos,  46>  [9873],  588— 591. 

I  cm  rsoa  in  1824  attempted  to  increase  the  volume  of  gas 

from  a  charge  .d  coal  b\  passing  steam  through  the  hot 
coke  in  gas  retorts  after  the  completion  of  carbon 

hut   the  temperature    of    the   coke     was   too    low    lor    ll 

duction  of  water-gas  of  good  quality.  The  large  proportion 
ol  noli. me  acid  in  [bbetson'a  water-gas  ruined  the  illumi- 
nating power  "I  thi  coal-gas  with  which  ii  was  mixed.  In 
i, laid  raised  fuel  to  incandescence  b)  an  air  blast, 
:ind  at  intervals  passed  steam  through  the  fuel,  and  thus 
obtained  water-gas.    He  introduced  tho"blow  and  run*1 

method  ol    making  wan  r  gas,  as   distinguished   from   earlier 

methods  in  which  tin    carbonaceous  matter  was  cot 

in  a  retort  heated  bj  externa]   Bring,     In  |st:,.  i.,,«,     ,n.i 

Tessje     .In    Motav      inaugurated     SVSteiBI    .il     makinj 

burettcd   watei  gus  in    America*      rVatei  gas   produced  in 

en].. .la  fuinac.  s  ..ti  the  "  blow  ami  run  "  principle  was  used 
for  welding,  \c.  hi  Works  at  Esaan,  and  was  introduced  at 
the  Leods  forge  in  1868       I  i    nomic  -   which  will 
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now  be  considered,  prevented  the  spread  of  pure  water- 
gas,  while  carburetted  water-gas  was  adopted  to  such  an 
extent  that  it  now  forms  one-fifth  of  the  gas  supply  cf 
London  north  of  the  Thames. 

In  order  to  make  on  the  "  blow  and  run  "  system, 
1,000  cb.  ft.  of  water-gas,  containing  a  little  over  15  lb.  of 
carbon,  4,000  cb.  ft.  of  producer-gas,  containing  over  441b. 
of  carbon,  must  first  be  made.  Therefore,  about  60  lb.  of 
carbon  are  expended  in  producing  1,000  cb.  ft.  of  water- 
gas,  and  practically  it  has  been  found  that  1  ton  of  coke 
yields  on  an  average  34,000  cb.  ft.  of  water-gas.  The 
combustibles  in  1,000  cb.  ft.  of  the  gas  are  2 '75  lb.  of 
hydrogen  and  30  lb.  of  carbon  monoxide,  and  their  thermal 
value  is  155,000  thermal  units,  whereas  the  thermal  value 
of  the  60  lb.  of  carbon  used  in  the  manufacture  of  the  gas 
is  484,800  thermal  units.  The  manufacture  therefore 
entails  a  loss  of  over  65  per  cent,  of  the  calorific  value  of 
the  fuel,  and  this  loss  has  prevented  the  general  use  of 
water-gas.  Where,  however,  the  producer  gas  can  be 
utilised  while  hot,  another  223,328  thermal  units  will  be 
secured,  and  the  calorific  values  of  the  water-gas  and  of  the 
producer-gas  will  amount  to  80  per  cent,  of  that  of  the 
fuel  used.  Intermittent  production  and  the  large  volume  of 
producer-gas  have,  however,  prevented  the  general  use  of 
pure  water-gas  as  fuel.  In  carburetted  water-gas  plant, 
however,  the  producer-gas  is  applied  to  the  heating  of 
chambers  in  which  oil  is  decomposed,  and  the  oil-gas 
obtained  is  used  to  render  the  water-gas  luminous.  The 
practical  loss  of  heat  is  thus  reduced  to  a  minimum. 

In  the  ordinary  water-gas  process,  the  fuel  is  raised  In 
incandescence  by  blowing  air  through  so  deep  a  bed  of  fuel 
that  the  chief  products  are  carbon  monoxide  and  nitrogen. 
( me  pound  of  carbon  develops  only  2,400  heat-units  when 
burnt  to  carboD  monoxide,  but  8,080  when  burnt  to  carbon 
dioxide.  Carl  Dellwik  has  devised  a  process  by  which  the 
products  of  the  blow  are  carbon  dioxide  and  nitrogen,  and 
thus  the  additional  heat-units  are  made  available  in  raising 
the  temperature  of  the  bed  of  fuel  iu  place  of  passiDg  into 
the  producer-gas.  The  result  is  that  twice  as  much  ivater- 
gas  is  obtained  per  pound  of  fuel,  and  the  extra  heat 
generated  reduces  the  period  of  blow,  and  allows  the  run  to 
be  prolonged.  By  the  old  process,  "  blows  "  of  nearly 
10  minutes'  duration  were  necessary  to  raise  the  fuel  to  the 
proper  temperature  for  a  "  run  "  or  make  of  four  to  five 
minutes'  duration.  By  the  Dellwik  process,  "  blows "  of 
two  minutes  and  "  runs "  of  seven  to  ten  minutes  are 
possible.  The  average  percentage  of  carbon  dioxide  in  the 
water-gas  produced  in  a  series  of  runs  with  the  Dellwik 
plant  was  4-58,  which  is  quite  as  low  as  is  common  in 
water-gas  made  by  the  old  process.  The  first  products  of 
the  decomposition  of  steam  by  carbon  are  carbon  mono- 
oxide  and  hydrogen,  but  if  the  fuel  is  cooled  so  far  that 
only  a  portion  of  the  steam  is  decomposed,  the  excess  of 
steam  oxidises  the  carbon  monoxide  to  carhon  dioxide. 
In  the  Dellwik  process  the  flow  of  steam  to  the  fuel  is 
regulated  so  that  even  at  the  end  of  a  run  there  is  no 
excess  of  steam  to  oxidise  the  carbon  monoxide  to  dioxide. 
Comhustion  during  the  period  of  blowing  in  the  Dellwik 
plani  is  shown  to  have  been  complete  by  two  analvses  of 
the  products  given  off  during  a  blow.  These  show  17-9 
and  18-8  per  cent,  of  carbon  dioxide,  and  only  1:8  and  1-0 
per  cent,  of  carbon  monoxide. 

The  Dellwik  process  makes  available  in  the  water-gas 
about  82  per  cent,  of  the  calorific  value  of  the  coke  con- 
sumed in  both  generator  and  boiler.  A  ton  of  good  coke 
yields  70,000  cb.  ft.  of  water-gas,  in  place  of  34,400  bv  the 
old  process.  Under  the  old  process  the  cost  of  1,000  cb.  ft. 
of  water  gas  was  from  id.  to  6d. ;  by  a  large  Dellwik 
installation  it  should  be  below  3</. ;  the  items^being  ap- 
proximately:— coke,  at  9s.  per  ton,  l-50rf.  ;  gas  maker, 
0-23rf. ;  engine  driver  and  boiler  man,  0-23</. ;  coke  man. 
0-17r/.;  purifying,  0-15^. ;  wear  and  tear,  0-  10d. ;  interest, 
0-20d.;  water, 0-lOd. ;  and  oil,  waste,  &c,  0-Q'd. ;  making 
a  total  of  2-75i.  Water-gas  may  safely  be  assumed 
therefore  to  be  obtainable  in  the  holder  at  3d.  per  1,000 
cb.  ft.,  whereas  coal-gas  costs  Is.  to  Is.  3d.  For  use  for 
illuminating  purposes  with  the  incandescent  mantle,  water- 
gas  must  be  freed  from  a  gaseous  compound  of  carbon 
monoxide   and    iron,   which,   during  combustion,   deposits 


oxide  of  iron  on  the  mantle.  Though  water-gas  has  only- 
half  the  thermal  value  of  the  same  volume  of  coal-gas,  it 
develops  a  higher  illuminating  power,  because  it  gives  a 
non-luminous  flame  in  an  Argand  burner  without  previous1 
admixture  of  air,  and  an  intense  combustion  takes  place 
on  the  surface  of  the  mantle  where  the  gas  and  air 
meet. 

The  mantles  for  water-gas  are  made  of  the  Auer  mixture, 
but  are  of  larger  and  thicker  mesh  than  ordinary  mantles. 
7  cb.  ft.  of  water-gas  at  eight-tenths  pressure  gave  a  light 
of  137  candles,  or  19-8  candles  per  cubic  foot,  at  a  price 
which  other  means  could  not  equal.  A  larger  field  for 
water-gas,  however,  is  in  the  development  of  power  by  gas 
engines.  A  consumption  of  44  cb.  ft.  develops  one  brake 
horse-power  per  hour,  at  a  cost  of  0-12rf.,  and  the  adapta 
tion  of  the  gas  engine  to  the  use  of  water-gas  is  expected/ 
to  reduce  this  consumption  by  40  per  cent. 

Carburetted  water-gas  is  largely  used  as  an  enricher  of 
coal-gas,  and  its  employment  has  only  been  checked  by 
alarm  at  the  poisonous  properties  of  the  carbon  monoxide 
which  it  contains.  There  is  practically  no  danger  when 
more  than  its  own  volume  of  coal-gas  is  mixed  with  it. 
Three  analyses  of  carburetted  water-gas  of  22  to  23  candle- 
power  show  an  average  of  29  03  per  cent,  of  carbon  mono- 
oxide  in  the  gas,  while  coal-gas  from  Durham  coal  contains 
only  about  4  per  cent,  of  carbon  monoxide. 

Haldane  breathed  air  containing  0'05  per  cent,  of  carbon 
monoxide  for  four  hours  without  experiencing  marked 
symptoms  of  poisoning,  and  this  percentage  maybe  taken 
as  the  margin  of  safety.  The  air  of  a  bedroom  of  1,000 
cb.  ft.  air-space  is  probably  changed  twice  in  the  hour,  and 
if  gas  escape  from  a  tap  at  the  rate  of  6  cb.  ft.  per  hour, 
the  percentage  of  gas  in  the  air  will  iu  three  to  four  hours 
rise  to  0-3  per  cent.,  and  then,  owing  to  the  changing  of  the 
air,  remain  constant.  The  proportion  of  carbon  monoxide 
in  the  gas  may  therefore  be  one-sixth  before  the  air  of  the 
room  wdl  contain  over  0  ■  05  per  cent,  of  that  constituent, 
and  such  a  proportion  is  arrived  at  by  a  mixture  of  coal- 
gas  and  carburetted  water-gas  in  about  equal  volumes. 
These  figures  refer  to  coal-gas  from  Durham  coal  such  as  is 
used  in  London  ;  Edinburgh  gas,  on  the  other  hand,  has  an 
initial  proportion  of  10  to  1 1  per  cent,  of  carbon  monoxide-. 
The  mixture  of  gas  distributed  should  not  contain  more 
than  16  per  cent,  of  carbon  monoxide.  The  percentage  of 
that  constituent  in  the  gas  supplied  to  Loudon  north  of  the 
Thames  during  the  past  few  years  has  varied  from  7  to  10, 
and  once  was  as  high  as  12. — J.  A.  B. 

[G«s]  Purifying  Materials,  The  Relative  Activity  of  Bog 
Oxide  and  Weldon  Mud  as.  J.  Gas  Lighting,  1898, 
71,  [1823],  877—879. 
(  Ixe  hundred  parts  of  bog  oxide  containing  50  34  per  cent, 
of  anhydrous  ferric  oxide,  would  be  completely  fouled 
by  32 '09  parts  of  sulphuretted  hydrogen;  100  parts  of 
Weldon  mud  containing  34-0  per  cent,  of  manganese  dioxide 
by  26  •  6  parts.  In  the  case  of  oxide,  290  cb.  ft.,  and  in  the 
ease  of  Weldon  mud,  240  eb.  ft.,  of  purified  gas  >hould  be 
delivered  per  pound  of  purifying  material  fouled.  If  the>e 
results  are  not  attained  in  practice,  the  active  ingredient  may 
be  suspected  of  inertness  on  account  of  its  physical  state, 
and  means  of  altering  the  latter  njay  advantageously  be 
reviewed. 

The  avidity  of  each  material  for  sulphuretted  hydrogen  fs 
indicated  by  the  thermic  effects  attendant  on  fouling. 
34,386  calories  in  the  case  of  oxide,  and  22,467  calories  in 
the  case  of  Weldon  mud,  are  liberated  on  the  fouling,  and  the 
fouled  materials  attain  temperatures  of  155°  F.  and  132°  F. 
respectively,  provided  evaporation  of  water  has  not  occurred. 
The  heat  liberated  would,  however,  be  nearly  the  same  in 
both  cases  if  the  materials  contained  the  same  proportion  of 
their  active  ingredients.  Weldon  mud  contains  more  water 
than  does  oxide,  and  hence  should  not  exhibit  so  great  a  rise 
in  temperature  on  fouling.  In  the  revivification  of  the 
completely  fouled  materials,  oxide  liberates  25,664  calories 
and  Weldon  mud  27,321  calories,  and  temperatures  of  603F. 
and  640°  F.  respectively  would  be  attained  by  the  materials 
if  evaporation  of  water  did  not  occur.  For  a  given  propor- 
tion of  active  ingredient  the  heat  liberated  on  revivification 
by  Weldon  mud  is,  however,  nearly  twice  that  which  would 
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be  liberated  by  oxide.  The  fact  that  bog  oxide  usually 
contains  a  greater  amount  of  ferric  oxide  than  the  amount 
of  manganese  dioxide  in  Weldon  mud  obscure*  the  fact  that 
the  energy  of  revivification  is  greater  with  Weldon  mud  than 
with  OXlde,  as  does  also  tin-  greater  proportion  of  water  in 
Weldon  mud.  The  pretence,  formation,  And  evaporation  of 
water  are  the  factor*  which  i  introl  the  temperature  of  oxide 
and  Weldon  mud  during  fouling  and  revivification.  The 
amount  of -water  pre-cut  may  be  even  les-  than  18  percent. 
<jf  the  oxide  or  l"  per  cent,  of  the  Weldon  mad,  and  the 
temperature  a:'  ini  luring  fouling  will  not  be  too  high, 
provided   air  i-  front    tie  purifiers.     Hut   fouled 

oxide  should  contain  not  less  than  2.'>  per  cent.,  and  fouled 
Weldon  mud  not  i  --  than  42  per  cent,  of  water,  if  the  tem- 
perature attained  during  revivification  i-  to  be  kept  within 
Safe  limits.  After  the  first  revivification  the  water  present 
may  be  reduced  by  one  part  for  every  five  parts  of  free 
-ulphur  in  the  material.  The  amount  of  water  should  not 
greatly  exceed  the  proportions  stated,  or  the  revivification 
■will  be  sluggish.  Weldon  mud  will  revivify  satisfactorily 
when  it  contains  an  amount  of  free  sulphur  which  would 
render  oxide  u-'  : 

The  figures  given  above  are  based  on  theoretical  considera- 
tions. Practically  the  full  theoretical  efficiency  of  Weldon 
mud  i-  attainable  in  actual  use,  but  this  is  not  generally  the 
with  oxide,  because  particles  of  the  ferric  oxide  are 
physically  inaccessible  to  sulphuretted ' hydrogen.  Calcined 
ferric  oxide,  even  though  finely  ground,  is  useless  for  gas 
purification.  Natural  Irish  bog  ore  is  the  best  ferric  oxide 
in  common  use,  and  owes  its  superiority  to  its  light  porous 
structure.  Nevertheless,  its  theoretical  duty  is  not  achii 
in  practice,  since  some  particles  of  ferric  oxide  in  it  are  not 
attacked  by  sulphuretted  hydrogen.  Ferric  hydrate  may 
be  prepared  artificially,  and  has  a  higher  efficiency  as  a 
purifying  agent  than  bog  oxide.  A  suitable  artificial  ferric 
hydrate  is  not  produced  as  a  by-product  in  an\  industry, 
but  Weldon  mud  is  a  hy-product,uiiil  owes  its  great  efficiency 
hietly  to  its  physic;, 1  state.  Under  conceivable  circumstances 
the  production  of  artificial  ferric  hydrate  suitable  for  the 
purification  of  gas  might  be  remunerative.  -J.  A.  B. 

f^oal  Analysis  .-   Pri  liminary  Rupurl  of  the  ( 'ommittee  qf  lite 
American  '  v       „„.    j    Auier.  Chem.  Soc.   1898, 

20,  [•»],  231. 

See  under  XXII I.,  page  608. 

PATENTS. 

IncandeiceiU    Go      Burners,   Impts.   in.     ( >.    Kern,  Paris. 
Pat  894,  .Ian.  5,  1897. 

[B  burner  is  to  he  used  with  gas  at  the  Ordinary  pressure, 
and  without  any  chimney  or  artificial  draught.      It  is  of  the 

liuii-cri  type,  having  the  ordinary  gas  inlet  and  nozzle 
screwed  into  the  Bunsen  pipe,  with  air  inlets  and  throttle 
ring  a*  usual.  1  he  "  distinguishing  feature  "  of  the  pipe  is 
that  it  consists  of  two  tubular  truncated  cones,  joined  at 
their smallei  lower  tone  being  shorter  than  the 

npper.  'i  bi  at  gle  of  divergence  of  the  upper  cone  should 
be  from  3  to  7  <  , and  certainly  not  more  than  10  ('.  Thi 
angle  of  convergence  of  the  lower  cone  ma]  vary  more 
widely,  but  preferably  does  not  exceed  10°.  The  length  of 
the  lower  cone  must  be  such  as  to  permit  the  air  and  gas 
to  be  well  mixed  before  tbej  reach  the  point  of  junction 
with  the  expanding  cone,  and  the  npper  iidbc 

near]}    twice    ns    long    as    the    lower.      Thus,  in    n    burner 
consuming  BO  litres  1 1  r  hour,  the  section  of  the  pipe  si  the 
junction  of  the  cones  Bhould  be  7  mm.,  the  length  ol 
lower  cone  3  cm   and  that  of  the  uppei  — 6  ct       for 

the    more    peri,  of  the   gas  and   air,   the    pipe  is 

surmounted  bj  cylinders,  15  and  18,  the 

latter  beis  ad  perforated  laterally  with 

small  boles  whl  When  the  air 

inlets  are  proper! j         isted,  the  burner  produce 
mixture  in  which  the  L-a-  and  lir  are  so-pi  that 

it  can  burn  completely  without  the  flame  deriving  a  further 

.quantity  of    OXJj  Dm    the   air,   an    intensely   hot   flame 

resulting.     Upon  the  top  of  the  cylinder  13  there  is  tixed 
j  flaring  cup,  21,  while  upon  the  rap  16  is  fixed 
a  cylindrical  tube,  22,  the  nppei 


annular  nozzle  from  which  the  gas 
mixture  issues  in  such  direction 
that,  when  ignited,  the  outer  surface 
of  the  inner  zone  of  the  flame  will 
be  nearly  vertical.  The  mantle  is 
supported  over  the  burner  as 
shown,  by  a  copper  loop  which 
;.  s  heat  to  the  cylinder  IS 
and  so  pre-hears  the  combustible 
mixture.  A  duplex  burner  con- 
structed on  the  above  principles, 
and  alternative  constructions  of 
parts,  arc  described.  There  are 
six  claims. — H.  1!. 

Incandesi  ing  Mi  <lm  f,,r  Lii/hling 
Purposes,  Impts.  in  the  manu- 
facture of.    1!.  Langhans,  lterlin. 

1'at.  13,89'.l,  June  ...  I 

BUBBBNCB   is  marie   to  Kng.   l'at. 

of  18!IC,  and  301  of  1899 
(this  Journal,  1S97,  604,  and  1898, 
'17).  The  patentee  believes  that 
the  decrease  in  light  emission 
which  incandescence  bodies  suffer 
alter  a  certain  period  of  use'  is  due 
to  the  "fluctuating   oxide"   (e.g., 

xirle  of  vanadium — the  oxy- 
gen    carriers)   hecoming  indifferent 

bj    formation  of    an    intermediate 
compound  or  complex  oxide,  which 

is    incapable     vi     giving     o!F    anil 
reabsorbing  oxygen   in   the   Basse. 
He  aires  at  producing  a   vanadium  compound    which  will 

act    a-  an    ox  \  gen  can  icr,  and  will  be  incapable  of    forming 

such  indifferent  compounds.  In  the  ease  of  vanadiferons 
tirconia,  for  instance,  enough  calcium  wade  is  omnia 
to  form  zirconate  and  vanadate  of  calcium.  "  The  per- 
centage of  earth-alkali  oxide  must  be  up  to  the  limit  of 
the  'binding'  between  that  oxide  and  the  zirconia  or 
thoria — ii.  up  to  the  formation  of  a  neutral  zirconate 
or  (borate  B  (ZrThO  I,  B  1  (CaSrBa)0— but  must  not 
surpa-s  that  limit."  According  to  one  method,  to  | 
vaiiudifcrous  solution  of  zirconium  iutr.it.  or  (and)  thorium 
nitrato  is  added  the  required  amount  of  alkaline  earth,  as 
hydroxide,  in  small  quantities  while  the  liquid  is  stirred, 
and  the  hydrate  of  zirconium  or  (and)  thorium  produced, 
tvudiU  rediSBOlves.  for  impregnating  a  fabric,  this  fluid 
should  contain  about  B0  per  cent,  of  drj  salts,  and  an 
example  of  the  proportions  is  :  zirconium  nitrate,  68*8  par 
cent;  strontium  hydroxide,  30*0  ;  vanadium  pentoxide, 
11-12;     nitrate    of    alkali.    1'68    per  cent.      Instead   of  the 

hydroxide,  the  carbonate  or  formate  of  itrootimtn  ma)  bi 
used.  Instead  of  using  the  alkaline  earth  as  hydroxide, 
carbonate,  fc,  it  may  be  used  as  nitrate,  the  formation  of 

zirconium  hydrate  being  effected  by  adding  ammonia, 
aniline,  See,  According  to  another  method  the  nitrate  of 
the  alkaline  earth  is  dissolved  in  vanadium  pentoxide 
solution,  and  to  this  is  added  oxychloride  of  zirconium 
or  (and)  thorium,  Mere  it  is  "the  elimination  of  chlorine 
from     .     .      .      the  oxycbloride  in  the  -  tep  which 

enables   the   formation  of   the  tikali-earth  zirconate  to  take 

place."      An  example  given    Is  um  oxychloride 

(Zr,04Cl4),  62   per    cent,  j  calcium   nitrate  (dry),  :i6    per 
nliiim   pentoxide,   0'lij  nitrate    of  alkali,  1 '88 
per  rent. 

Instead    ol    \anadium   pentoxide   or    vanadyl    salts   there 

ma.  be  used  vanadic  acids,  ranadatee,  tec,  and  the  Com- 
plex acids,  "  such  IS  phosphor-,  tuob-,  bismuth-,  and  ehrom- 
vanadium  acids.'  There  arc  nine  claims  for  processes  and 
substanci  i      III; 

Apparatus  for  CarbureUing  Air)  Impts.  in  or  relafit.;/ 
I,,.  A  .1.  r.oult,  London,  l-'rorn  \.  l-.telivre.  I'aris. 
Pat  10,861,  April  -.'4,  1897. 
in'  carburet  ei  it  an  oblong  metal  box  divided  horizontally 
into  compartments  by  partitions  fixed  alternately  at  the 
opposite  ends,  ||».  lowest  compartment  i-  provided  with 
a  tube  through  which  air  is  forced,  and  with  a  lube  leading 
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from  the  reservoir  of  liquid  hydrocarbon.  On  the  latter 
tube  is  a  special  float  valve  for  indicating  the  amount  of 
liquid  in  the  carburetter. 

A  modification  of  the  carburetter  is  shown  applied  to  a 
motor-cycle  or  other  road  vehicle,  the  vehicle  having  also 
an  air  pump,  a  compressed  air  reservoir,  a  motor,  a  lamp, 
valves,  and  connections.  The  motor  is  driveu  and  the  lamp 
lit  by  the  carburetted  air. — H.  S. 

Petroleum  or  other  Inflammable  Liquids  for  Illuminating 
Purposes  ;  Impts.  in  the  Means  or  Apparatus  for 
Supplying  and  Burning.  J.  B.  I.  Julhe,  Paris,  France. 
Eng.  Fat.  14,594,  June'  16,  1897.  (Date  under  Inter. 
Convention,  March  24,  1897.) 

Relates  to  arrangements  for  supplying  and  burning 
petroleum  after  the  manner  of  gas,  that  is,  through  a 
system  of  pipes  connected  with  burners  placed  at  the 
■desired  points.  The  oil  is  contained  in  a  reservoir  (which 
may  be  in  an  elevated  position),  the  pipe  union  at  its  lower 
part  having  a  filtering  plug  of  wool  or  wadding.  The  pipes 
are  of  very  small  section.  Each  burner  is  provided  with 
two  needle  regulating  valves,  one  a  little  distance  cff,  the 
■other  immediately  beneath  the  burner,  while  between  the 
two  is  fixed  a  short  pipe  forming  an  air  chamber,  into  which 
•some  petroleum  passes  when  the  light  is  turned  out.  The 
burner  is  aunular,  and  is  connected  by  two  tubes  to  the 
supply  pipe  just  above  the  last  regulator.  Within  this 
annular  burner  is  placed  a  tightly  fitting  wick,  formed  of 
tightly  coiled  cotton  impregnated  with  silicate  of  potash, 
then  dried  at  150°  C,  and  finally  calcined  so  as  to  destroy 
the  organic  matter  to  about  the  depth  of  1  mm.— 1{.  S. 

£ias  for  Lighting,  Heating,  and  .Motive  Power  Purposes; 
Impts.  in  the  Manufacture  of  and  in  Apparatus  therefor. 
C.  M.  Johnson,  London.  Eng.  Fat.  14,273,  June' 11, 
1897. 

Gas  is  obtained  from  oil  by  heating  the  latter  in  a 
vaporising  vessel,  (a)  by  a  water-jacket,  through  which  au 
•exhaust  pipe  from  an  engine  is  passed ;  (l>)  by  a  water- 
jacket  supplied  with  hot  water  from  the  cooling  jacket  of 
an  engine  ;  (e)  by  a  lamp  heating  a  layer  of  water,  above 
which  is  a  layer  of  oil ;  or  (</)  by  a  hot-water  coil  from 
the  cooling  jacket  of  an  engine.  Au  automatic  feeding 
apparatus,  acting  without  a  valve,  may  be  employed  for 
maintaining  the  level  of  the  oil  in  the  evaporator. — II.  S. 

Laboratory   Gas   Furnace,   A   New   or   Implored.     G.  T. 

Holloway,  Loudon.  Eug.  Fat.  21,311,  Sept.  17,  1897. 
The  claim  is  for  "  A  laboratory  gas  furnace  in  which  the  base 
and  the  body  are  made  separate,  but  preferably  secured 
together  by  dowel  pins,  or  otherwise,  the  base  extending 
beyond  the  body  to  form  a  stand  for  the  door  or  door- 
when  the  same  are  drawn  forward." — B.  S. 

Supply  of  Combustible  Liquids  at  a  Constant  Pressure  to 
Lighting  or  Heating  Appliances,  Impts.  relating  to  the. 
H.  H.  Lake,  Southampton  Buildings.  From  La  Com- 
pagnie  Continentale  d'Incaudescence  et  de  Chauffage 
(systemes  Franck  et  Poitiimoi),  Brussels,  Belgium. 
Eug.  Pat.  5489,  March  5,  1898. 

A  regulator  for  establishing  and  automatically  main- 
taining at  a  predetermined  value  the  air-pressure  upon 
the  combustible  liquid  contained  in  a  fetd-vessel  is  formed 
by  a  vertical  pump,  open  above  to  the  atmosphere,  and 
■communicating  below  with  the  surface  of  the  liquid.  In 
this  pump  works  a  piston  which  is  loaded  to  the  required 
amount.  On  the  tube  leading  from  the  pump  to  the  top 
of  the  liquid  is  a  three-way  valve,  allowing  communication 
to  be  made  (a)  between  the  pump  and  the  liquid,  (6) 
between  the  pump  (below  the  piston)  and  the  air,  or  (c) 
between  the  air  and  both  the  pump  (below  the  piston)  and 
the  liquid.  The  loaded  piston  is  raised  by  a  rack  actuated 
by  a  toothed  pinion  and  a  handle  or  key.  The  arrange- 
ment is  shown  connected  to  an  incandescent  lichtino- 
burner;  and  in  a  lyre-shaped  form  of  this,  the  weight 
of  the  apparatus  itself,  suitably  loaded  if  need  be,  produces 
the  constant  pressure  on  the  liquid. — R.  S. 


Incandescent  Light  or  Bunsen  Flame  Wick  Burners  for 
Liquid  Fuels,  Impts.  in  or  connected  with.  J.  Spiel, 
Berlin.     Eng.  Pat.  13,113,  May  27,  1897. 

The  supply  of  air  from  the  exterior  to  the  top  of  the  wick 
is  to  be  permanently  regulated  according  to  the  require- 
ments of  the  burner  by  narrowing  the  cross-section  of  the 
passage  for  the  air.  Thus  the  burner  cap  surrounding  the 
wick  tubes  may  have  an  annular  constriction  near  its 
upper  part,  so  that  the  distance  between  the  constricted 
part  and  the  wick  tube  is  only,  say,  3  mm. ;  or  the  cap 
may  simply  be  narrowed  down  considerably  at  its  upper 
part.  Another  arrangement  is  to  have  the  outer  wick  tube 
stamped  with  an  aunular  protuberance,  or  it  may  be  fitted 
with  an  annular  collar  or  a  plate. — H.  H. 

Incandescent  Bodies  for  Gas  and  other  Lighting,  Impts,  in 
the  Manufacture  of.  H.  Kayser,  Berlin.  F.ng.  Pat. 
14,259,  June  11,  1897. 

A  fabric  is  first  impregnated  as  usual  with  a  solution  of, 
say,  thorium  nitrate,  then  burned  off,  and  the  skeleton  is 
dipped  into  a  solution  containing  0*1  to  5-0per  cent,  of 
"  suitable  binding  salts  " — say  nitrate  of  potassium.  After 
drying  and  exposing  to  a  flame  for  a  short  time,  the  mantle 
is  again  dipped  into  thorium  nitrate  solution,  dried,  ignited, 
dipped  into  potassium  nitrate  solution,  and  these  operations 
are  repeated  till  the  mantle  has  attained  the  desired  strength, 
when  it  may  lie  treated  with  cerium  solution.  Instead  of 
thorium  and  cerium,  other  combinations  of  ea.'ths  may  be 
used,  and  as  "  binding  "  materials  there  may  be  used  salts 
of  the  alkalis,  of  alkaline  earths,  of  aluminium,  chromium, 
zinc,  &c.  There  is  claimed  the  process  of  dipping 
alternately  into  solutions  of  the  incandescence  and  binding 
materials,  and  mantles  so  manufactured  are  stated  to  be 
very  strong. — H.  B. 

Acetylene  Gas  Generator,  An  Improved;  chiefly  designed 
for  Application  to  a  Portable  Lamp,  but  also  applicable 
for  other  Purposes.  C.  Crastin,  Holloway,  and  Gr.  Bald- 
win, West  Dulv.ich,  formerly  of  Holloway.  Eng.  Pat. 
9928,  April  20,  1897. 

A  number  of  generating  chambers  are  placed  around  a 
water  tank  and  superposed  gas  holder,  and  each  chamber 
contaius  carbide  insufficient  to  yield  enough  gas  to  fill  the 
gasholder,  which  is  of  bellows  or  other  collapsible  pattern. 
The  waterways  from  the  tank  to  the  chambers  are  normally 
closed  by  valves,  which  may  be  opened  by  means  of  a  kev 
when  water  is  to  be  admitted  to  a  chamber.  The  generated 
gas  passes  through  a  non-return  valve  to  the  interior  of  the 
collapsible  holder,  which  it  extends.  Indicators,  safety 
devices,  and  cleansing  cocks  are  provided. — J.  A.  B. 

Acetylene  or  other  Gas  generated  by  the  Addition  of  a 
Liquid  to  a  Solid,  Impts.  in  Apparatus  for  Generating. 
E.  Evans,  Llanrwst,  Denbigh.  Eng.  Pat.  1 0,508,  April 
27,  1897. 

Beneath  a  gasholder  is  a  chamber  in  which  are  trays 
having  a  large  number  of  compartments  containing  carbide, 
the  compartmeuts  being  arranged  so  that  water  entering 
the  first  flows  on  from  one  compartment  to  the  next  as  the 
carbide  in  each  is  exhausted.  The  water  is  supplied  from 
the  gasholder  tank  through  a  pipe  having  a  valve,  which 
closes  when  the  gasholder  rises  above  a  certain  height. 

—J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating. 
J.  J.  Patterson,  Batavia,  State  of  New  York,  U.S.A. 
Eng.  Pat.  10.6S6,  April  29,  1897.  (Under  Internat. 
Convention.) 

Water  passes  from  a  closed  reservoir,  through  an  inter- 
mediate chamber,  into  a  generating  vessel  containing  car- 
bide. The  gas  generated,  passes  through  a  cooler  into  a 
gasholder  the  movements  of  which  control  cocks  in  such  a 
manner  that  ouly  the  water  in  the  intermediate  chamber  is 
discharged  on  to  the  carbide  at  one  time,  and  that  when, 
owing  to^exbaustion  of  the  carbide,  the  generation  of  gas 
ceases,  the  supply  of  water  to  the  generator  is  cut  off.  A 
device  for  bringing  automatically  a  second  generator  into 
action  when  the  first  is  exhausted  is  described J.  A.  B. 
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Acetyl  Plant,  ImpU.  in.     D.  Whalley,  .1.  11 

I    .     [deal   <.u»  I  Ltd.,  all  of  Hlackburn, 

Eng.  l'at.  13,o<;7,  Jane  3,  1->'j7. 

R  wit:  i- -upplied  to  carbide  in  a  generator  at  -uilicii-nt 

pressure  to  floo'l  that  v, 1  ami  expel  all  gas  from  it.     The 

ga«   evolved  passes  ihrxueh  a   pipe  carried   npwai 

height   above  thai   to  which   toe  water  will  ascend,  to  a 

cooler,  and   I  *   similar  pipe,   to    a    gasholder. 

•    therefore    be    carried    forward    irotn    the 

I   r  to  the  cooler,  and  from  the  cooler  to  the  gas- 

.1    A    B. 

Gat,    Impis.   iii   Appan  lutomatically 

i.     trating.  Storing,  and  Supplying.     1     11     Haviland, 
and   W.  II-  March,  t  radley  Heath, 
I    -    Jam    i  !, 
A  i  i-n  iiv  i-  plaeed  above,  and  communicates  with, 

in.  i,  serves  at  ■  relief  gaahohler.  Water  i-  supplied 
to  carbide  in  a  perforated  reeael  within  a  generating 
chamber,  through  a  pipe  which  enters  the  relief  gasholder 
ertain  height, -o  that  when  excess  production  of  gaa 
has  depressed  the  level  of  the  water  in  the  relief  gasholder 
lielnw  the  mouth  nf  the  pipe,  wati  pass  to  the 

carbide     The  generated  -  through  a  cooling  coil 

in    the  of    Combustion;  the    surplus 

temporarih  the  relief  gasholder. — J    A    R 

Ipparatutfor  Generating  /  by  the  Addition 
-    ■■!  I.,  ii  Liquid.    l'<  W.  Gaskell  ami  R.  1'.  l.eeve, 
.     Pat  1  1,818,  June  IS,  1897. 

(Allium:,  sulphide,  or  carbonate  is  put  in  a  box  attached  to 
the  crown  of  the  bell  of  a  gasholder.  The  bottom  of  the  box 
i«  lunged  im  one  side,  ami  is  attached  to  a  lever,  the  end  of 
which  -  ipporti  a  weight  by  means  of  »  chain.  When  the 
bell  descends,  the  weight  strikes  the  bottom  of  the  bidder  | 
and  releases  the  lever,  so  that  the  contents  of  the  box  tire 
discharged  <m  to  a  perforated  diaphragm  in  the  bell,  and 
come  in  contact  with  tin-  liquid  in  the  tank  of  the  gasholder. 
As  the  bell  rises,  the  weight  closet  the  bottom  of  the  box,  I 
then  be  recharged  without  risk  of  escape  of  gas. 

—J.  A    It. 

Acetyleni  Go*  Burner*,  ImpU.  in  and  relating  to.    CKaest- 
ner,  Halle  rmanj      Bog  Pal    15,060,  June  28, 

\  ■-.  iiv  meant  of  an  internal  shoulder,  on  the 

i  hi  an  ordinary  burner.     Tho  capsule  ter 

in  t>  boUow  cheeks,  between  which  it  the   lower 

pari  nf  t  in  the  hollow  cheeks  are  lateral  open- 

ing! tliningh  which  air  is  drawn  In  quantity  proportioned  to 
the  gat  burned  combustion  ol  I  aid  to 

lined.  — J.  A.  II. 

•  ■        I  Meant  k  n  the  Mann 

lur.   ■■!      ii    i.  Bigurdsson,   Hammersmith.     In-.    Pas. 

At  the  hi  per  on  the  i  i  gasholdei   bell 

bambet  in  rlindei  is  rotati  il  bj  means 

of  a  lever  engaging  with  a  pin  on  om  of  the  guide  rods  of 

boldi  i      Beneath  the  cyliudi  the 

in  of  which  i«  opened  when  ■  weight  attached  to  an 

oontaot   with   ■■  iting 

wui  \-  the  i»  II  di  tost  ds,  tb<  ndcr 

the  hopper  into 
it       Hv    further    rotation    the    carbide    is   i 
cyhndi  i  in  tin   Feeding  i  bamber,  the  bottom  ol  « 

mi  tin lit i in  '     >l  the  lull,  and  n' 

to  fall  into  the  wster      i  in  the  ri-e  of  the  bell  the  bottom  ..f 
■  1    the    nolle  r  id  to  their 

fornx  .1   A   li 

1     ■■■■'■        /'  .„1    \V.  A. 

ton,  both  ■  | 

1897. 
A  m  i  i  i  1 1<  i  i  containing  carbide  it  |    .     I  wil  r 

ng  lateral  apertures   and   an  outer  casing  which  pro- 
snn  il  i  -eil  at  top,  in  » I 

through  the  aperture-,  may  collect.      1  I 


by  a  casing  provided  at  top  with  a   pipe  for  the  esca] 
surp  e  apparatus  is  contained  in  a  vessel  into 

which  water  is  put.  The  gas  generated,  passes  from  the 
carbide  receptacle,  through  hent condensation  tubes,  toatap 
aud  outlet,  but  if  the  production  exceed  the  consumption, 
the  surplus  gas  escapes  through  the  escape  pipe  provided. 

—J.  A.  II. 

lent,  Imptt.  m  A]>i>a>  aerating.    H.Berger, 

Berlin.     Eng.  l'at.  4113,  Feb.  18,  1898. 

A  i  litviiii:  extending  upwards  from  the  base  of  a  lxll 
gasholder  to  above  the  water  level,  has  a  top  which  ol' 
automatically  when  the  pressure  in  the  bell  exceeds  that 
withn  the  cylinder.  A  column  of  carbide  holders  is  pi 
in  the  cylinder  and  water  is  supplied  to  them  through  a 
having  n  cock  controlled  by  the  movements  of  the  bell. 
The  pressure  of  the  generated  gas  lifts  the  lid  of  the 
cylinder,  and  the  ga-  escapes  to  the  bell;  but  when  tbe 
carbide  it  exhausted,  the  holders  may  be  removed  without 
ri-k  ol  .  -.  ape  of  gas. — J.  A.  li. 

Ai-i  tt/l*  in  Gat,  A'- 1.  or  Improved  Apparatus  for  Generating 
ami  Utilising.  I..  P.  llviid,  Copenhagen.  Kng.  l'at. 
5498,  March  5,  1898. 

Tin:  apparatus,  which   is  portable,  comprises  a  perfot  . 
receptacle,  in    the    upper    part  of   which    is    a  tunnel,  the 
bottom  of   which   is   closed  b\    tin  india-rubber  membrane- 
having  a  small  fissure.      In   the  funnel    is  a   grid  on  which 
carbide    is    placed,  and    to   the   bottom    of   the    funnel    is 
attached   an   india-rubber  bag.      In  the  top,  common  to  the 
funnel  and  receptacle,  is  the  outlet  gas  tube,  with  cook  and 
)    ralve.      Water  i~  poured  over  the  carbide,  the  top 
rewed  on,  and  the  pressure  of  the  generated  L'as  (■■ 
the  water  into  the  india-rubber  bag.  whence  it  n-i*  a-  tbi 
prts-iire  within  falls  owing  to  consumption    of  gas.      15  lb. 
per  sip  in.  is  stated  to   be    the   most  practicable  working 
pr.  store  in  th(   generator. — J.  A.  li. 

Acelyh  >■  td  Apparatus  for  Generating      C.  11    1' 

ter   and    ('.    I.     I      I.udemauti,  both   of  Hamburg. 
Eng    Pal        ■;.  Mar.h  7,1898 

W  .  1 1  ii  flows  into  a  container  when  the  bell  of  ■  gas- 
holder descends  It  r.ii-cs  a  float  in  the  container,  and 
thereby  liberates  in  succession  a  series  of  carbide  • 
which  discharge  their  content!  into  the  water  as  they  are 
lilverated  by  the  Boat  The  gas  generated  passes  from  the 
top  of  the  container,  through  purifying  material,  to  tl 
holder.-  J.  A.  ft 

Carbidt     \  Procest    for    Rendering.     P. 

,   London,      Emm  .1.    von   Urlowsky,   - 
burg.     ling.  Pat  4898,  Feb.  il,  189ft 

Tin  in     -  claimed — "  A  process  foi   producing  non-hygro- 
in-!  nice  calcium  carbide,  consisting  in 
saturating    the   carbide   with   liipiid    hydrocarbons,  as   f. .r 
petroleum."    'I  he   carbide,  immediate!]   after  the 
usual  orushin  from  the  furnaei 

while  still  having  a  temperature  of  100    to  120    C, 
veyed  into  a  bath  ol    petroleum  res  rti    -.  where  it  remains 
about  .'i  to  10  minuti  s.      It   is  then  withdrawn  and  allowed 
It  is  stated  thai  the  moisture  of  the   air  d.  . 

■  let pose  the  carbide  to  treated,  whereas  with   a  body  of 

waier  it  slowly  .it  first  and  with   inci 

rapidity  "  as  thi   i  I  bare." — II.  li. 

Calcium  Carbide,  An  Improved  Receptacle fo\ 
■  •/       1  and   II.  Alter,   t  ■  i-l 

Pal    ii. 

I  in    !•■  -ist.  ,,f  a  box  having  an  opening  in  the 

bottom  for  filling  or  emptying  it,  the  opening  being 
by  a  cap.  which  can  be  screwed  on  to  the  threaded   r  m 
which    surrounds    the    opening       The  sides  of  the  box    are 
continued   downwards    to    a   plane  somewhat   below  that  of 
1  he  top  of  tin    ii-  eptacle  is  provided  with 

ii  handle      1  hi  damp  air  which  is  enclosed  when  the  box  is 
filled  liberates  some  acetylene,  which  prevents  "thi 
tra*ion  of  air  or  lupin!.     —  II    It. 


June  30, 1898.  ] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


569 


III -DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  Etc. 

Paraffin  Oil.     P.  Soltsien.     Zeits.  fur  bflentl.  Chcra.  4 
223,     Chem.  Ceutr.  1898, 1,  [14],  869. 

Although  up  to  the  present  dextro-rotation  of  mineral 
•nils  has  seldom  been  observer!,  it  is  stated  that  all  com- 
mercial paraffin  oils  exhibit  a  small  dextro-rotation.  The 
extent  of  the  rotation  increases  with  the  density  of  the  oil. 
In  a  200  mm.  tube,  the  dextro-rotation  amounts  to  from 
1°  14'  to  4°  11' ;  with  thick  "  parattinum  liquidum  D  A  B," 
from  3°  23'  to  4°  11'.— A.  & 

Ozokerite,  Valuation  of.     E.  von  Boyen.     Zeits.  angew. 
Chem.  1898,  17,  383. 

See  under  XXIII.,  page  C09. 

Paraffin,  Commercial,  Estimation  of  the  Setting  Point  of. 
E.  Singer.     Chem.  Rev.  Felt-  u.  Harz-Ind.  5,  [4],  65. 

See  under  Will.,  page  609. 

Oil  of  Turpentine,  The  Custom  House  Technical  Examina- 
tion of;  and  a  Simple  Method  of  Distinguishing  Pure  Oil 
of  Turpentine  from  "  Patent "  Oil  of  Turpentine,  or 
Mixtures  of  Both.  F.  Evers.  Zeits.  ftir  offentl.  Chem. 
4,211. 

See  under  XXIII.,  page  607. 

PATENTS. 

Shale,  The  Destructive  Distillation  of;  Inipts.  in  and 
relating  to  Retorts  for.  YV.  Young,  Peebles,  and  J.  Fyfe, 
Glasgow.     Eng.  Pat.  13,665,  June  3,  1897. 

This  invention  comprises  improvements  in  retorts  for  the 
destructive  distillation  of  shale  in  accordance  with  the  prin- 
ciples described  in  Eng.  Pat.  1377,  March  21,  1882,  granted 
to  W.  Young  and  G.  T.  Beilby.  The  objects  are  to  reduce 
labour,  save  fuel,  and  increase  the  yield  of  products,  and  to 
enable  existing  but  worn-out  retorts,  which  have  teen 
erected  in  accordance  with  the  above  invention,  to  be 
economically  replaced  upon  existing  foundations  by  similar 
retorts,  provided  with  improved  and  enlarged  multiple 
hoppers,  built  of  steel  plates  and  bolted  at  the  bottom  to 
flanges  on  the  upper  ends  of  a  number  of  retorts,  and  per- 
mitting of  differential  expansion  of  the  retorts  and  hoppers. 
To  ensure  that  the  shale  may  regularly  pass  to  the  retorts 
from  the  hoppers,  each  hopper  is  provided  with  a  rocking 
sshaft  or  similar  device,  to  which  are  attached  rods  or  chains 
suspended  in  the  mouths  of  the  retorts,  and  capable  of  being 
reciprocated  or  raised  and  lowered  therein.  The  chambers 
for  the  reception  of  the  spent  shale  are  similar  in  construc- 
tion to  those  in  ordinary  use,  but  are  greatly  enlarged.  This 
is  accomplished  bj'  thinning  the  division  walls  and  replacing 
the  front  walls  by  iron  plates.  The  lower  end  of  the  retort 
is  provided  with  a  mechanical  device,  consisting  of  a  rocking 
shaft  furnished  with  prongs  in  part  extending  through  a 
grating,  the  prongs  being  oscillated  to  effect  the  disengage- 
ment and  discharge  of  the  spent  shale.  When  the  ash  is 
soft  and  free  from  grit.it  suffices  to  provide  a  screw  shaft  with 
Tight-  and  left-handed  threads  under  each  retort,  the  shaft 
•being  rotated  in  order  that  the  screw  threads  may  effect  the 
■discharge  of  the  spent  shale.  These  improvements  enable  most 
of. the  work  to  be  done  during  the  day,  the  multiple  hoppers 
and  spent  shale  chambers  being  of  such  dimensions  as  will 
supply  fresh  shale  and  receive  spent  shale,  during  the  night 
shift,  the  only  labour  then  required  being  that  of  super- 
vision, regulating  the  temperature  of  the  retorts,  and  seeing 
that  the  mechanical  arrangements  are  working  properly. 

— D.'B. 
Asphalt,  Impts.  in  the  Refining  of.     W.  Scott  Wilkinson, 
Baltimore,  U.S.A.     Eng.  Pat.  3793,  Feb.  15,  1898. 
Thk  methods  hitherto  adopted  for  refining  asphalts,  parti- 
cularly such  as  arc  obtained  from   the   Pitch  Lake  in  the 
Island  of  Trinidad,  are  said  to  have  given  a  product  inferior 
■in  all  essential  qualities  to  that  produced  by  this  invention. 
'The  purification  is  effected  by  subjecting  crude  asphalt  in 


an  open  tank  to  the  action  of  steam  heat,  disseminated 
throughout  it.  The  tank  contains  sets  of  steam  pipes,  the 
steam  employed  being  preferably  conducted  through 
jacketed  pipes  to  the  heating  pipes.  After  passing  through 
them,  and  in  its  passage  distributing  its  heat  thoroughly  and 
evenly  through  the  mass  of  asphalt,  the  steam  is  condensed 
and  returned  to  the  boiler.  During  this  operation  the  asphalt 
is  agitated  by  jets  of  compressed  air  or  by  other  suitable 
means,  in  order  to  bring  almost  every  portion  of  the  mass 
into  contact  with  the  heated  surfaces,  thereby  breaking 
down  the  emulsion,  setting  free  and  producing  a  rapid  eva- 
poration of  the  water,  and  simultaneously  keeping  the  mass 
so  mixed  as  to  prevent  the  inorganic  matter  from  settling 
and  carrying  down  with  it  valuable  asphalt. — D.  B. 

IY.-COLOURING  MATTERS  AND  DYES. 

Telramethyldiamidobenzophenone,  Nitro-  and  Bromo- 
Derivatives  of.  E.  Grimaux.  Comptes  Rend.  126 
[16],  1117—1118. 
With  a  view  of  determining  the  effect  of  the  introduction 
of  the  nitro  group  or  a  bromine  atom  into  tetramethyl- 
diamidobenzophenone  upon  the  dyestuffs  formed  from 
these  products  by  condensation  with  substituted  aromatic 
amines,  the  author  has  prepared  them  by  the  following 
methods  :  To  the  ketone  dissolved  in  20  parts  of  ordinary 
sulphuric  acid  are  added  2  mols.  of  potassium  nitrate ; 
after  vigorous  agitation  the  mixture  is  allowed  to  stand 
24  hours,  and  is  then  poured  into  water,  and  neutralised 
with  a  solution  of  sodium  carbonate.  The  precipitate  after 
crystallisation  from  acetone,  forms  orange  crystals,  melting 
at  166°  C.  The  nitration  being  performed  in  presence  of 
a  large  excess  of  sulphuric  acid,  the  nitro  groups  probably 
enter  each  nucleus  in  a  position  ortho  to  that  of  the  ketone 
group.  On  reduction  with  stannous  chloride,  an  amorphous 
base  is  obtained  melting  at  69'  C,  and  giving  a  crystalline 
picrate.  The  di-bromo  derivative  is  obtained  by  dissolving 
the  ketone  in  10  parts  of  chloroform  and  slowly  adding 
2  mols.  of  bromine.  After  removing  the  chloroform  on 
the  water  bath,  the  residue  is  taken  up  with  hydrochloric 
acid,  diluted  with  its  own  volume  of  water,  and  the  base 
is  precipitated  by  ammonia.  It  is  crystallised  from  25  parts 
of  boiling  alcohol  and  forms  hard,  shining  prisms,  melting 
at  131°  C.  The  di-nitro  and  the  di-bromo  ketones  both  gave 
condensation  products  with  dimetbylaniline  and  phenyl - 
a-naphthylamine  in  presence  of  chloride  of  phosphorus. 
The  new  dyestuffs  give,  however,  duller  shades  than  the 
non  substituted  ones,  although  they  appear  to  be  some- 
what faster  to  soap.  It  would  thus  appear  that  the  intro- 
duction of  nitro  groups  or  of  bromine  into  dyestuffs 
derived  from  tetramethyldiamidobenzophenone  is  not  ad- 
vantageous.— T.  A.  L. 

Azo- Dyestuffs  in  Calico  Printing,  Phenolic  Compounds 
for  the  Production  of  Insolu/ile.  J.  Brandt.  Bull.  Soc. 
Ind.  Mulhouse,  1898,  68,  43 — 49. 

/3-n'aphthol  is  practically  the  only  phenol  employed  in 
the  production  of  insoluble  azo  dyestuffs  on  cotton : 
a  -  naphthol,  ainidouaphthols,  /3  -  hydroxynaphthoic  acid 
(m.p.  216°),  and  other  compounds,  being  of  less  importance 
for  the  purpose. 

Experiments  were  made  with  the  view  of  discovering 
whether  there  were  any  compounds  other  than  the  above- 
mentioned  which  might  with  advantage  find  technical 
application,  attention  being  restricted  to  those  phenols 
which,  like  /9-naphthol,  give  o-hydroxyazo  combinations. 

2.2'-Dihydro.rynaphthalene,  although  easily  soluble  in 
water,  will  not  react  with  diazo  salts,  except  in  the  presence 
of  alkalis,  which  cause  it  quickly  to  turn  brown  on  ex- 
posure to  air.  An  addition  of  glucose  to  the  solution 
prevents  this,  and  thus  enables  clear  and  regular  results 
to  be  obtained  in  printing. 

A  suitable  solution  is  composed  of  60  grms.  of  2.2'- 
dihydroxynaphthalene,  85  grms.  of  caustic  soda  at  40°  B., 
100  grms.  of  glucose,  100  grms.  of  Turkey  -  red  oil, 
20  grms.  of  sodium  aluminate,  and  2  litres  of  water.  The 
tissues  prepared  with  this,  and  dried  at  a  low  temperature, 
are  printed  with  the  customary,  thickened  solutions  of 
diazo  salts,  and  are  then  washed  and  soaped  at  50"  C. 
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The  colours  of  the  compounds  produced  are  as  follows  : — 
With  diazotiscd  a  naphtby  lamine,  B-toIuidine  and  a  copper 
salt,  o-nitranilme,  and  p-nitranulue,  browns;  benzid 

uiisidine  and  a  copper  salt,  blue-purple. 
They  are  as  fa^t  to  soap  as  the  corresponding  /3-naphthol 
derivatives,    from    which    it    would    appear   that    t1 
di-azo  compounds,  of  the  type 


the  reaction  being  of  interest,  as  it  has  not  hitler 
f0UD,l   |  i    a  combination  of  i'.2'-dihydroxy- 

uaphthalene  with  more  than  one  molecular  proportion  of  a 
diazo  «nlt. 
p-Hydroxyquinoline  ,,q 


in  alkaline  solution  is  very  slightly  affected  by  atmospheric 
oxygen.  The  padding  solution  employed,  contained  SO  grins, 
of  tM  phenol,  30  grma.  of  cnuetii  soda  at  10  i:.,  .">0  grms. 
of  Turkey  red  oil,  and  10  grms.  of  aodinm  alnminate,  per 
litre.  The  following  colour.-  ate  obtained  ; — From  a-naph- 
thylamine,  dull  red;  p-nitraniline, bright  orange i  o-nitrani- 
line,  yellow-orange i  benzidine,  chocolate  ;  p-toluidioe,  «itli 
■  .  oppi  i  -alt,  brown  •,  dianiaidine,  with  a  copper  -alt,  blue- 
purple. 

The  diazo  solutions  may  be  printed  without  the  usual 
addition  "t  sodium  aeel  ite,  rathei  deeper  colours  being  thus 
prodnced.  This  iaprobablj  t"  be  ascribed  to  the  slightly 
baric  character  of  the  phenolic  i ipound. 

;,i  ,,  o    gives,   eomponnds  of  the  following  eolonrs : — 

With  diaiobsed  o-naphthylamine,  buffy-yellow  j  ;■  nilrani- 

yellow  mode;  p-amidobeazaldebyde, mode ;  the  last- 

i    with  a  ooppei   salt,  a  darker  le  ; 

dzaniaidine  and  a  coppi  ey-ptlrple;  Magenta,  mode ; 

benzidine,  hrown-yollow.     The  tissues  were  padded  with  a 

„,!„■  I,  7m  grin-,  of   CBUStic    BOda 

B  .  and  1  litres.  - 
Hi.-  ooloors  obtained  from  p-cresol  being  very  d 
from  those  given  by  |8-naphthol,  strikiog  conversi 
may  be   produoed    with   the   two      Thus,  by    padding   the 

•  in  an  alkaline  solution  of  p-cresol  and  pun' 
it  in  tin.  stripes  a  thickened  -  ilnnonof  0-naphthol 
of  9-naphthol,  30  grz  la  it  10    B, 0*5  litre 

of  water,  and  0  5  litre  oi   gam  tragaoasth,      0   I .and 

ili.  n  a  two-colonr  pattern  with  diaxolited  i-uaphthylamine, 
iin,i  :  \.er  redu  I  :i  minute-,  wash 

and  soaping  at  50   C),  there  is  pi  leu  in  black 

,,n  irel  and  buff     ■  ■  -ring 

With  (200   gnu-,    pel     Htn  (.printing 

with  fi -naphtbol  as  described,  then  with  ,di  izntisi  1  a  naph- 
thylamine  and  precipitated  sulphni   i 

■nth  an  alkaline   indigo  mixture 
snd 
hurt  on  a  blue  ground  i-  obtained.     If.  in  tl  mple, 

diazotiaad  benzidine  be  taken  i"  |  nzotised  a-naph- 

thylamu.- .  Died  side  bj  side  with  ii  lign,  a  pattern 

in  pnci .  brown,  and  bint  result-. 

indi  from  p-cresol,  although 
and  to  rubbing  have  the  del  ■  i  of  volatilising  and  -i  ii 

n     ble  smo:l.  which   it  i- 
•  1 1 tti i- 1 1 1 1  to  enti  -n   the  printed  tissues,     The 

ilatilise  the 
Hi...  lidered  thai  those  from   the  first  named 

msv  >,  i  \  ■  I     It. 

hiiUinihin .     I  •/.     J. 

Wuinmann,  Bull. 8oe.  Ind.  Mulhousi     Ib'Jf   68,  ■»'—  18. 

Cabbom  bisulphide  i-  withoul  dimctbylaniline, 

.it  high   b  in  'to'  ah-  .Ik. 

In  their  p 

the    influi  Di  •     "I     zinc    chlondl     bl  ing 


below  loo  C.  According  to  the  temperature  and  duration 
of  the  action,  there  are  formed  dimcttnlamidothiobenzoic 
acid,  tetramethyldiamidodiphenylthio.'ieetone,  hexamethyl- 
paraleueaii-.line  and  tetramethylthio;iiiilitie. 

Dim) •thylamidothiobenzoic  acid  is  chiefly  produced  "ii 
heating  iu  a  closed  ves-el  carbon  bisulphide  (4  kilos.), 
dimetbylaniline  I .'!i  —  lo  kilo-,  i.  and  zinc  chloride  (iO  kilos.), 
at  60° — 70  C.  for  70 — 100  hours.  The  product  is  washed 
with  dilute  acetic  acid  to  remove  the  zinc  chloride,  the 
excess  of  dimethylaniline  which  separate*  as  an  oily  layer, 
ming  in  solution  the  dimethylamidothiobenzoic  acid. 
The  latter  i-  extracted  with  caustic  -"da  and  precipitated  by 
either  hydrochloric  or  acetic  acid. 

Tetrameihyldiamidodiphenylthioketiiiie  is  formed  when  a 
mixture,  such  as  that  described,  is  heated,  while  well  agitated, 
at  so  c  duriug  100  — l-o  hours.  After  the  separation  of 
dimcthylaiiiidcthiobenzoic  acid  the  dimetliylauiliue  is  re- 
moved by  a  current  of  steam,  leaving  the  ketone  as  a  brown 
crystalline  powder.  This  i-  purified  from  bexaniethvl- 
paraleucanilinc  by  tner.ns  of  dilute  hydrochloric  acid.  Tic 
ketoue  finds  use  in  the  manufacture  of  Auraminc,  the 
base  of  which  it  gives  in  quantitative  amount  when  it  is 
heated  under  pressure  with  alcoholic  ammonia.  Aqueous 
ammonia    at    14u    (_'.  converts  it    into    tclramethyldiauiido- 

benzophenone. 

Eexamethylparaleucaniline  is  the  principal  product  of 
the  reaction,  which  take-  place  when  the  above  compnuud- 
3re  heated  at  loo  ■ 

TetromrlhyUhioaniline,  S  '  ,  11  ,N(C'H3').j;.  is  also  ob- 
tained with  the  ai.  ne  quantities  "i  compounds,  at  130° — 
140°  C.  The  reaction  in  this  case  proceeds,  abnormally,  the 
carbon  bisulphide  in  it-  action  resembling  carbon  tetra- 
chloride "i  chloroform.  Tetramethylthioaniline  aadthio- 
Formaldehyde  are  first  produced.  The  latter  then  reaeK 
with  dimethylaniline,  forming  tetramctbyldiamidodiphenyl- 
methane  and  hydrogen  sulphide. 

The    tctramctln  hhiounilinc   i-  extracted    from    the    DJ 
produce  1  bj  tn  aunent  with  caustic  soda,  filtration  from  the 
zinc  sulphide,   removal    by  distillation   of  the   dimethylani- 

line,  and  erystallisatii l  the  erode  residue  from  alcohol. 

It  may  also  be  separated  from  the  dimethylaniline  by  treat- 
ment with  hydrochloric  a.  id.  in  which  the  latter  is  the  more 
soluble.  It  crystallise!  in  yellow  prism-,  m.p.  17e<>  C. 
(uncorrected).  1;  would  appear  to  be  the  para-i-.uneride, 
Tursini's  base,  m.p.  185  i  .  being  probably  the  ortho  enm- 
pound, 'assuming  thai   the   fundaments  I  Methylene 

lllue  in  regard  to  the  relative  positions  occupied  in  it  by  the 
ditnethvhiuiido  ami  sulphur  groups  is  the  met*  compound. 

—  K.  II. 

/ i         franinc  and  AzojuwHConupoundttfwri 

It,       1  .  W.  hiui.iiiti  and    \.   Wetter.      Her.  SI,  964— 877. 

Wnii  .1  ii.  a  ol  obtaining  information  with  regard  t..  the 

ii  and  constitution  of  several  "l  the  saftanines 

■  .ii  the  market,  the  authors  have  removed  the  amid"  groups 

lolusafraninc  in  a  manner  similar  t"  thai  employed 

in  t!  ifranine  (Her.  29. 2316;  thisjournal, 

They    tind   that   the   well-crystallised    tolu- 

-ati.iuine  obtained  from  Geigy  yields,  after  elimination  of 

mie   amid"  group,  a  mixture  of  two  apnea franines,  which 

can  he  separated  by  mean-  nf  their  hydrochlorides,  the  one 

_•   a    mono    the  uthor  a   di-mcthylnposafranine.      tin 

removing  the  second  amid"  group,  two  different  azoninm 

-alt- are   formed,  and,  in    the   nether   liquors,  a    third   \.    \ 

easily  soluble   nposafranine  wa-   found,  which  i Id  not  be 

obtained   •  ine   form.     The  mono- and  di-melbyl 

derivative]  have  apparently  the  formulae:  — 


II  ' 


II  \ 


/\/'X\/\ 


V\KA/ 

/\ 

i  .ii.    ci 


ii  c 


II  N 


N 


/\/     \/\ 


'  II. 


\/\N/\/ 

/\ 
CI 


methyl  derivative  was  obtained  by  diazotiriog 

tolusafranine    sulphate  whh   sodium    nitrite,  boiling  with 

converting    the   sulphate    into    the  chloride,   ami 
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crystallising  this  latter.  It  forms  long,  light-brown  needles, 
tolerably  soluble  in  pure  water  and  easily  in  alcohol,  with  a 
blood  red  colour,  and  in  concentrated  sulphuric  acid  with  a 
yellowish-green  colour,  changing  through  emerald-green  to 
blood-red  on  dilution.  The  alcoholic  solution  shows  a 
strong,  bright-red  fluorescence.  The  platinum  double  salt 
and  the  nitrate  are  sparingly  soluble.  The  acetyl  derivative 
(yellowish-brown  needles)  differs  from  aposafranine  in  the 
behaviour  of  its  chloride  towards  alcoholic  ammonia.  As 
already  described  (Ber.  30,  ' i65  S  this  Journal,  1897,  793), 
acetylaposafranine  chloride  when  treated  with  ammonia 
is  converted  into  acetylphenosafranine  chloride,  whereas 
this  homologue  under  the  same  treatment  is  simply 
hydrolysed,  only  very  small  quantities  of  tolusafranine 
chloride  being  formed.  This  behaviour  is  still  more 
pronounced  in  the  case  of  acetvlrosinduline,  which  can  be 
boiled  with  aniline  without  change,  whilst  the  acetyl- 
rosinduline of  Nietzki-Utto's  isorosinduline  is  more  easily 
substituted  even  than  acetylaposafranine.  In  order  to 
remove  the  amido  group  from  methylaposafranine,  the 
purified  chloride  is  dissolved  in  concentrated  sulphuric  acid, 
and  so  much  water  is  added  that  the  solution  just  remains 
clear.  Sodium  nitrite  solution  is  then  run  in  until  the 
green  colour  turns  blood-red.  The  whole  is  then  poured 
into  twice  its  volume  of  alcohol,  and  precipitated  after 
standing  two  hours  with  a  saturated  ferric  chloride  solution. 
The  double  salt  forms  thick  brownish-red  prisms,  melting  at 
150°  C.     The  compound  has  the  formula — * 


HX 


/\ 

C6H5     CI 

and  on  treatment  with  ammonia  in  alcoholic  solution  is 
converted  into  the  two  following  isomeric,  methylapo- 
safranines. 


H:,C 


X 


N\ 


H.,N 


'/\/  \/\    hsc    /\y^\/\ 


\/\N/\/ 
/\ 

CJh    CI 


c«n,   ci 


NIL 


As  theory  predicts,  the  first  predominates.  Its  chloride 
is  sparingly  soluble.  The  amido  groups  in  both  these 
compounds  can  be  again  removed  when  the  same  azonium 
compound  is  obtained  from  each,  and  it  is  thus  possible  to 
convert  the  two  isomeric  apotolusafranines  into  one  another. 

The  dimethylaposafranine  was  obtained  by  reerystallising 
the  commercial  tolusafranine  chloride  until  the  crystals 
consisted  entirely  of  uniform  greenish  needles.  On  removal 
of  one  amido  group,  an  easily  soluble  magenta  red  aposa- 
franine chloride  was  obtained,  which  consisted  of  a  mixture 
containing  principally  the  dimethyl  derivative.  This  was 
diazotised  and  precipitated  with  ferric  chloride,  the  iron 
double  salt  of  the  dimethyl  derivative  being  much  less 
soluble  in  glacial  acetic  acid  than  its  lower  homologue. 
The  salt  forms  light  brown  plates,  melting  at  190'  C,  very 
easily  soluble  in  water,  hot  alcohol,  and  acetic  acid,  and 
sparingly  soluble  in  cold  alcohol  or  acetic  at-id.  The 
solution  in  concentrated  sulphuric  acid  is  greenish-brown, 
turning  golden-yellow  on  dilution  with  water.  .V  concen- 
trated solution  of  the  salt  in  80  per  cent,  alcohol  turns 
magenta  red  on  adding  a  sufficiency  of  concentrated  ammonia. 
After  adding  water  and  evaporating  to  expel  ammonia,  trie 
filtrate  is  treated  with  concentrated  hydrochloric  acid,  when 
the  chloride  of  dimethylaposafranine  crystallises  out.  No 
isomeric  compound  could  be  detected,  from  which  it  is 
assumed  that  the  substance  has  the  formula  given  above. 
The  chloride  of  the  acetyl  derivative  forms  thin  reddish- 
brown  needles,  which  dissolve  easily  in  water  and  alcohol 
with   a  yellowish   blood-red  colour,  the  solution  in  alcohol 


*  It   is  uncertain  which  of  the  two  positions  indictted  by  the 
dotted  lines  is  occupied  by  the  methyl  group. 


having  a  slight  brick-red  fluorescence.  Amines  such  as 
ammonia,  dimethylamine,  and  aniline  react  easily,  forming 
tolusafranine  derivatives.  It  might  have  been  expected  thai; 
this  would  be  the  case,  and  that  it  would  behave  similarly  to 
acetylaposafranine  (which  by  the  action  of  amin.-s  yields 
phenosafranine  derivatives)  on  account  of  its  symmetrical 
constitution. — T.  A.  L. 

New  Blue  Mordant  Dyestuff  [Hydroxyfluorone  Carboiylic 
Acid].     It.  Mohlau.     Rev.  Gen.  des   Mat.  Col.   1898,  2 
129—131. 

A  dyestl'ff  of  the  constitution — 

HOOC  COOH 

/\^CH\/\ 


o/\/\0  /\/0H 

HO  OH 

is  produced  by  adding  the  calculated  amount  of  nitrous 
sulphuric  acid  to  a  cold  concentrated  sulphuric  acid  solution 
(300  grms.)  of  methylenedigallic  acid  (10  grms.),  leaving 
|  the  mixture  at  rest  for  24  hours,  and  diluting  first  with 
fairly  concentrated  (1 : 1),  then  with  dilute  (1 :  10)  sulphuric 
acid.  The  compound  is  thus  obtained  in  combination 
with  sulphuric  acid  in  large,  transparent,  red  prisms,  which 
become  opaque  and  irregular  in  shape  when  treated  with 
water;  the  yield  is  about  70  per  cent,  of  the  methylenedi- 
gallic acid  taken.  It  dissolves  sparingly  in  hot  water  and  in 
the  ordinary  organic  solvents,  but  freely  in  concentrated 
sulphuric  acid,  with  an  orange-red  colour.  Alkali  carbonates, 
borates,  and  acetates  dissolve  it  with  a  purple,  ammonia  and 
caustic  alkalis  with  a  blue  or  greenish-blue  colour ;  none 
of  these  solutions  exhibits  dichroism. 

It  combines  with  metallic  hydrate  mordants  giving  in- 
soluble or  sparingly  soluble  lakes,  those  of  uranium,  cerium, 
nickel,  cobalt,  tin,  aluminium,  iron,  and  chromium  being  blue 
or  green-blue.  The  chromium  lake  becomes  dark  green  in 
colour  when  it  is  treated  with  potassium  bichromate  and 
acetic  acid. 

Acetyl  (m.p.  140-5°— 141-  5°),  benzoyl,  and  leuco-com- 
pounds  were  prepared. — E.  B. 

Indigo,  Analysis  of.     A.  Ilrylinski.     Bull.  Soe.  Ind. 

Mulhouse,  1898,  68,  39. 

See  under  XXIII.,  page  G09. 

Substantive  Dycstuffs  with  p-Nitraniline  and  Copper 
Sulphate,  Development  of.  E.  Grossman.  Farber  Zeit. 
9,  [10], 151. 

See  under  VI.,  page  576. 

H-Naphthol,  Detection  ofa-Naphthol  in.     A.  Dubosc. 
Bull,  de  la  Soc.  ind.  de  KoueD,  1897,  434. 

See  under  XXIII.,  page  607. 

PATENTS. 

Colouring  Matters  [Blue],  Manufacture  of  Substantive. 
3.  Imntv,  London.  From  "  La  Societe  Anonvme  des 
Matieres  Colorantes  et  Troduits  Chimiques  de  St!  Denis," 
Paris,  France.  Eog.  Pat.  11,997,  May  14,  1897. 
An  extension  of  Eng.  Pat.  57.36  of  1890  (this  Journal,  1891, 
358).  According  to  the  present  specification,  nitro-azo 
colouring  matters  are  condensed  by  means  of  caustic 
alkali,  with  derivatives  of  a  diamine,  one  NH.,  group  of 
which  is  free  or  acetylated,  and  the  other  is  combined  as 
an  azo  group  with  a  phenol,  naphthol,  or  sulphonated 
amine.  The  following  is  a  typical  example  of  the  method 
employed,; — The  diazo  compound  from  13- 8  kilos,  of  p- 
uitraniline  is  combined  with  30-4  kilos,  of  R  salt,  and  the 
resulting  nitro-azo  derivative  is  converted  into  the  amido 
compound.  This,  in  the  form  of  paste,  is  mixed  with  the 
azo  dyestuff  obtained  by  combining  27 •  6  kilos,  of  /)-nitran- 
iline  with  60-8  kilos,  of  R  salt,  and  stirred  into  5,000 
litres  of  water,  together  with  500  litres  of  caustic  soda-lye 
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:.   ig  heated  for  24  hours  to  J 

■art"  produced  is  precipitated   with  .'i  per 

•   m  a  reddish-brown  powder  soluble  in 

mordanted  cotton  blue.     By  substituting 

1    l-napbthol  rtdpbonie  acid  for  the  B  rait,  a  violet  dyestuff 

i-  obtained,  whilst    if    the    nitro-amine   be  combi I    with 

2-.T-naphthol  snlphonic  acid   and  this  is  condensed   with 
the   nmido  compound   mentioned    In  the   lir-t   exat 
violet-blue  •  irmed. — T.  A    I. 

Vyettufft,    The    Manufacture    or 
Newton,   London.      From   The 
Parbenfabrikra   vormala   F.    Bayer  and   Co.,   ElberfeUt, 
i  iermanj  18,01 1.  May  14.  1897. 

Xhj  an  >-   to  the  production  of  moin    and 

disulphonic    acida    61    the    two    following    untkraquinonc 


(HI 


oil 


oil      ,., .         Nil. 


Ml 


N/\(0/\/ 
Ml  (111 


of  which  the  fir-'  ermed  p-diamidochrysazin,  the 

other  being  known  ..-  p-diamidoantbrarufin.  These  dye- 
«tuffs  give  very  valuable  blue  •hades  on  onmordanted  wool 
■I  acid-bath, and  on  chrome-mordanted  wool,  greenish- 
blue  shade-  In  order  to  produce  these  substances, 
chrysuin  or  anthraru6n  is  aurphonated,  dinitrated,  and 
tlie  compounds  so  obtained  are  then  reduced.  According 
tn  another  method,  the  diamidodihydroxyanthraqoinonea 
inlphonated  ding  to  Ens    Pat.  14,345  of  1893  (this 

ij  i  a  ilb  aulphonatiog  agents  in 
presence  of  boric  ■■  d.  The  first  method  yields  disulphonic 
iicid".  whilst  monosulphonlo  acida  are  produced  according 
to  the  second  method,  if  the  sulphonation  i-  effected  quietly, 
tuple  of  the  first  method:  —A  solution 
of  20  kilcM  .-in.   i.llo.c.ll    in    I    II  J  lll.l', 

in  mi  kilo-,  pi  fuming  sulphuric  aeid  (20  per  cent.  S(  I 
heated  al  100   -120  C.  until  a  sample  ia  soluble  in  water. 
The  mell  is  then  mixed  with  120  kilos,  of  sulphuric  acid 
(68    i  itret  of  a  mixture  of  sulphuric  ami  nitric 

icida  og    i'1  4    kilos,   of    pore   nitric  acid)   are 

Inallj  added  at  20 — 80  C.     Vftei  itandins  some  time 
until  diaed  with  caustiosoda  anowsa  pure 

in  atannite,  the  reaction  i-  finished, 
ind  the  .  of  the  dinitrochrysaxtn  disnlpbonic 

line  precipitate.     It  ia  filtered  "II 
on  an  asbi  dissolved  in  1,500  litres  of  bot  water, 

to  which  SO  k:1  -111111  chloride  are  added,  ami,  on 

• ling,  tl  'in    salt   crystalliaea  out.     In  order  to 

tli.  -alt   an  -  of 

1   with   a  lolation  containing  IS   kiloa 

i  litres  of  water,  and  to  litre*  of  con- 

•   ited   bydi  I      The  coloui    of   the  mixture 

turns  blui  a    ili- 

sulphonii  irates    ia  a    gelatinous  mass,    which 

Tin-  i.  luctioo  mai 
be  effected   on   the  fibre.     \-  an  example  of  the  second 
method,  10  iflo —        • 

(i    iiiilI.MI  .i'  II    (   (i    tMI     Ml  ,OHi  i  .  i  ■ 

\1'.'  ti         ti  ■!  with  -Jul)  kilos,  of 

finning  aulphu  -■  '  i   ind  I 

■  iv  -■  I     until  ■  aaunpli  .        r 

thing  tree  h  readily  soluble  indiluti 

I  he  mell  iter,  and  the  new  dyestuff, 

tillered      o(T,         It      di— olvcs      Ml      CAUStiC 

..nun'  d  ■  eniih  hlue 

colour,  whilil  wai       with 

riolel  ,     As  In  the  tir-t  example,  the    chrysnzin 

deriratin  em|  or    mixtures   of   dian 

anthrarnfln     and      diamidochryanzin,    but    the 
disclaim  the  use  in  example  II.  of  the  diamldodioxyaothra- 

qnln tofBng   Pal   974  oj  1894  (this  Journal,  189S 

—  1 .  A     I 


Brown   to  Black  Dyestuffs,  Process  fur   the    Manufacture 
of.     < ).  Iinray,  London.     Krom  The  Farbwerke  vormal- 
Mei-tcr,  l.ueiu-,  and  limning.  Hochst   a  M  ,  Germany. 
Pat.  13,104,  Maj  - 

'1'hk  sulphonic  aciils  of  amidonaphthols,  dihydroxynaphtha- 
lenes,  their  nitrOfK)  derivatives  and  azo  dyestoffa  derived 
from  ilicm,  yield  brown  to  black  dyestuffs  when  heated  for 
some  time  with  sodium  sulphide  and  sulphur.  In  the  case 
of  the  dihyilrow  sulphonic  aeida  it  ia  best  to  add  ammonia 
salts.  The  products  are  easily  soluble  in  water  and  dye 
unmordanted  cotton.  The  following  typical  example  ia 
given:  —  1  kilo,  of  sodium  2.  1'  ..'i'-amidonaphthol  sulphonat. 
i-  heated  for  one  hour  to  100  —120  with  '•  several  times  the 
quantity  of  sodium  sulphide  and  double  the  quantity  of 
sulphur,"    with    constant    agitation.      The    temperature    is 

gradually  raised  and  kept  at  200  —  2M  (_'.  for  several  hours. 

The  melt,  after  cooling,  forms  a  black  mass  soluble  with  a 
brownish-green  colour  in  water,  and  dyeing  cotton  a 
greenish-black.  Acids  precipitate  the  dyestnff  from  the 
solution,  whilst  it  is  soluble  in  alkalis.  Other  acids  suitable 
for  this  process  are  the  1  .  l'.3.3'  and  the  I  .  l'.3.4'-amido- 
naphthol  disulphonic  acids  and  the  1.1'. 8. 8'  and  the 
1  .l'.2.4'-dihydroxnaphlhalene  disulphonic  acids. 

— T.  A.  I.. 

Aromatic  Aldehydes,  Jmjits.  in  the  Production  of.    H.  F. 

Newton.  London.  From  The  Karbenfabriken  vormul- 
F.  Baver  and  Co.,  Elberfeld,  Germany.  Kng.  l'at. 
18,709,  Jane  8,  1^97. 
Hv  passing  a  mixture  of  hydrochloric  acid  and  carbon 
monoxide  into  aromatic  hydrocarbons  of  the  benzene  M 
in  presence  of  cuprous  chloride  and  aluminium  chloride 
aldehydes  of  the  bencene  series  are  produced,  the  mixture 

of    hydrochloric  acid  and    carbon   loxide  acting  as  the 

hypothetical  formyl  chloride  C1CHO.  For  example,  a 
mixture  of  gaseous  hydrochloric  aoid  and  dry  carbon 
monoxide  is  passed  into  a  mixture  of  In  kilos,  of  toluene, 
|n  kilos,  of  aluminium  chloride,  and  1  kilo,  of  cuprous 
chloride  at  a  temperature  of  10  50  C.  for  about  six  hour-. 
when  5  kilos,  of  aluminium  chloride  and  u- .".  kilo,  of  cuprous 
chloride  are  added,  and  the  mixed  gases  are  passed  through 
for  anothei  -six  hours  The  »  hole  melt  is  then  poured  into 
water  and  steam-distilled,  when  the  aldehyde  and  unaltered 
toluene  pass  over  and  are  -eparated  by  means  of  sodium 
bisulphite.  The  aldehyde  produced,  ia  the  para  compound 
and  lias  the  formula  1.4.1    II. (  II  .(  THi.    Similarly,  from 

1,1  -xylene  is  produced  1.3.4  (II  it'll  |  ,CHO,  and  mesi- 
tylene  yield-  l  ,8.5.S.Carl  <  ill ,.)  .(Th  >.  all  of  which  are 
known';  whilst  ... xylene  gives  1  •_'.  I  .  i '.  II  .<  <  T  I  >.<  Ill  >.  b.n! 
ingat226  C,  and  p-xylene gives  1.4.S  I  n  (CH  '  HO, 
boiling  at  220    C,  both  of  which  were  previously  iiukiiown. 

— T.  A.  I.. 

Naphthulamine   Derivatives  and  Colouring  Matters  [Red, 
Bluish- Black]    therefrom,    Imptt.   in    the  Manufacture 
of.     It.  Holliaaj  and  Sons,  Ltd  .  J.  Tomer,  and  li.  I  li 
Huddersfleld.    Eng.  Pat.  18,999,  June  8,  1897. 

Hi    nitrating     I  .  I-' hloronaphthalcnc    lulphonio    lOld,     tWO 

inn  ohloronitronaphthalene  sulphonic  acida  are  produced, 
whieh,  on  reduction,  yield  the  corresponding  naphthylamine 
derivatives  and  probably  have  the  constitution  i.i'.i'and 
1  .1'.  I'-t  ■„,H  ..Nil  ii  S03U.  Dyestuffs  are  obtained  from 
these  aci.l-  by  employing  them  in  place  of  the  well-known 
1.1 'or  1  .  I'-iiaphthi  laiiuiie  Bulphonic  acids,  the  resulting 
products  having  different  properties  from  those  already 
known.  For  the  production  of  the  new  acids,"  100  kiloa 
1  .  l-ohloronaphthalene  sulphonic  acid  arc  dissolved  in  5—8 
parts  of  sulphuric  acid  (66  li.  1  "  and  nitrated  with  a  mixture 
of  50  kilos,  of  sulphuric  acid  and  36  kilo-,  of  nitric  acid 
(70  per  sent.)  the  temperature  being  kept  below  2',  C.  The 
mixture   is   then   diluted    with   water,   reduced   with    iron 

ngs,  and  converted  into  the  Bodiniu  -alt.  The  two 
isomers  maj  be  separated  by  the  difference  in  aolubili  | 
their  sodium  -all-,  that  ol  No.  I  acid  being  much  less 
soluble.  \  bluish  red  dyestuff  foi  unmordanted  cotton  ia 
obtained  by  converting  18*4  kilos,  of  benzidine  into  the 
11  ponnd  and  adding  it  to  a  solution  ol  56  kilo 

■odium  -alt  of  ehloro-naphthy  I  inline  sulphonic  acid  II. 
in  pt  late.      Ifteru  Few  days,  the  mix- 
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3ure  is  m;ide  alkaline  with  sodium  carbonate  ami  the  dyestuii 
is  separated  in  the  usual  manner. — T.  A.  L. 

Colouring  Mutters  [Black],  Impts.  in  the  Manufacture  of. 
H.  B.  Vidal,  Paris,  France.  Eng.  Pat.  14,132,  June  10, 
1897. 

The  patentee  states  that  the  action  of  sulphur  on  a  mixture 
■of  two  d/'substituted  p-derivatives  of  the  benzene  series, 
■such  as  hydroquiuoue  and  p-amidophenol  or  p  amido- 
phenol  and  p-phenylene  diamine  (,sce  Eng.  Pat.  jG90  of 
•of  189"  ;  this  Journal,  1898,  344)  results  in  thiaziues  which 
are  fugitive  dyestuffs,  and  not  directly  suitable  for  cotton, 
whilst  if  m-di-derivatives  be  employed,  the  colours  obtained 
ilje  cotton,  but  only  in  light-brown  and  yellow  shades.  By 
combining  these  two  methods,  that  is,  hy  reacting  with 
•sulphur  on  mixtures  of  para-  and  meta-  derivatives  of  the 
same  series,  black  dyestuffs  of  great  intensity  are  produced 
which  are  stable  to  light,  and  can  lie  used  directly  for 
dyeing  vegetable  fibres.  Some  of  the  products  are  soluble 
in  acids,  and  can  be  applied  for  dyeing  wool  and-silk.  For 
example,  on  heating  together,  at  about  200°  C,  11  kilos,  of 
hydroquinone,  11  kilos,  of  m-phenylene  diamine,  and  3  kilos, 
of  sulphur,  or  11  kilos,  of  m-amidophenol,  11  kilos,  of 
p-phenylene  diamine,  and  3  kilos,  of  sulphur,  or  1 1  kilos,  of 
«i-amidophenoI,  11  kilos  of  p-amidophenol,  and  3  kilo>.  of 
sulphur,  in  each  case,  until  the  evolution  of  sulphuretted 
hydrogen  has  ceased,  a  black  mass  is  obtained,  soluble  in 
alkalis  and  alkaline  sulphides,  which  dyes  vegetable  fibres 
Wack.— T.  A.  L. 

Asymmetric  Diamidophemjlacridines  [Leather  Yellows'] 
ami  their  Alkyl  Substitution  Products,  The  Manufac- 
ture and  Production  of.  J.  Y.  Johnson,  London.  From 
The  Hadische  Aniliu  and  Soda  Fabrik,  Ludwigshafen, 
Germany.     Kng.  Pat.  14,920,  June  19,  1897. 

The  specification  relates  to  the  production  of  dyestuffs 
analogous  to  the  phosphine  obtained  from  magenta  residues. 
This  is  usually  considered  as  consisting  mainly  of  au  asym- 
metric diamidophenylacridine,  together  with  homologous 
substances.  The  phosphine-like  bodies  now  described  ir.- 
•obtained  by  condensing  p-amidobenzaldehyde  or  its  deriva- 
tives substituted  in  the  amido  group,  with  alphyl  deriva- 
tives of  nt-tolylene  diamine  described  in  the  following 
esample.  Heat  together  in  an  enamelled  vessel  3  kilos,  of 
<l'.methyl-p-amidobenzaldehyde  aud  5  kilos,  of  phenyl-m- 
tolylene  diamine  hydrochloride  at  140" — 150°  C.  until  the 
melt  becomes  brittle  on  cooling.  Break  up  and  extract  with 
2,000  litres  of  water  containing  25  kilos,  of  hydrochloric 
acid  (30  per  cent.  HO),  cool,  filter,  and  precipitate  some  of 
the  impurities  by  adding  a  little  sodium  nitrate.  Filter  and 
then  salt  out  the  dyes  tuff  by  cooling  with  ice  aud  adding 
sodium  nitrate.  A  yellowish-red  precipitate  is  obtained, 
which  is  filter-pressed  and  dried  at  30° — 403  C.  It  is 
-sparingly  soluble  in  colli  water,  but  dissolves  easily  in 
hot  water  with  a  yellowish-red  colour,  aud  when  pure 
separates  from  the  aqueous  solution  in  orange  needles. 
The  product  consists  principally  of  the  dimethyl  derivative 
of  an  asymmetric  diamidoniethylphenylacridine,  and  gives 
reddish-rellow  shades  on  leather,  as  commercial  phosphine- 
does.— T.  A.  L. 

Colouring  Matters  from  Oxazines,  Manufacture  of  New. 
J.  Imray,  London.  From  La  Societe  L.  Durand, 
Huguenin  et  Cie.,  St.  Fons,  Rhone,  France.  Eng.  Pat. 
6055,  March  11,  1898. 

The  process  consists  in  treating  oxazines  with  sulphurous 
acid  or  sulphites  under  pressure  in  a  suitable  medium. 
Leueo  compounds  are  obtained  which  oxidise  easily  in  the 
air,  and  almost  instantaneously  in  the  presence  of  alkalis. 
The  new  products  differ  in  appearance  from  the  original 
oxazines  and  yield  stronger,  bluer,  and  purer  shades. 
About  20  kilos,  of  ordinary  gallocyanine,  100  litres  of 
distilled  water,  ami  25  kilos,  of  normal  sodium  sulphite  are 
heated  to  100°  C.  for  4—5  hours  in  an  enamelled  or  lead- 
lined  autoclav*  with  agitation.  The  leuco  derivative 
obtained,  gives  on  chrome  mordanted  wool  bluer  and 
brighter,  and  on  chrome-mordanted  cotton,  bluer  shades 
than    those    produced    with     the    ordinary    Gallocyanine 


,  bisulphite  compound  (Gallocyanine  B  S).  The  gallo- 
cyanine and  water  may  be  replaced  by  200  kilos,  of 
commercial  Gallocyanine  I)  H  (10  percent,  paste),  and, 
in  place  of  the  normal  sodium  sulphite,  18  kilo*,  of  sodium 
bisulphite  solution  (40°  B.)  may  be  employed.  Other 
oxazines  suitable  for  this  process  are  Gallnmine  Blue,  Pruno 
pure,  Muscarine  and  Meldola's  Blue. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL.  SILK.  Etc. 

Viscose  and  Viscoid.  '.,.  Lefevre.  Rev,  Gen.  Mat. 
Colorantes,  1898,  Feb. ;  Leipzig.  Monatschr.  fur  Textil- 
Ind.  13,  [3],  159—10O. 

The  aqueous  solution  of  the  xanthogenate  obtained  by 
treating  alkali-cellulose  with  carbon  bisulphide  in  the  cold, 
is  employed  under  the  name  of  "viscose  "for  sizing  aud 
facing  paper,  chiefly  of  a  coarse  quality,  e.g.,  packing  paper, 
the  attempts  made  to  apply  the  treatment  to  white  papers 
having  hitherto  proved  unsatisfactory.  For  the  former  pur- 
pose the  viscose  is  added  to  the  pulp,  and  is  then  precipi- 
tated on  the  fibres,  preferably  by  zinc  sulphate,  the  presence 
of  the  gelatinous  material  during  rolling  increasing  the 
tensile  strength  of  the  paper  by  as  much  as  80  per  cent. 
In  facing  paper,  the  viscose  is  applied  to  the  surface,  then 
decomposed  by  heat,  and  calendered.  This  not  only  im- 
proves the  paper  in  appearance,  but  also  enables  it  to' resist 
boiling  water,  and  facilitates  staining. 

Textiles  can  also  be  finished  with  viscose,  and  thereby 
become  coated  with  an  elastic  layer  of  cellulose,  which,  by 
embossing,  pressing,  &c,  can  be  made  to  resemble  leather 
for  bookbinding  and  similar  purposes.  Fine  effects  may  be 
produced  on  thin  linen  and  cotton  material  by  impregnation 
with  viscose  and  china  clay,  followed  by  heating  and 
pressing— a  durable  finish  capable  of  resisting  washing, 
bleaching,  and  hot  soaping,  and  therefore  superior  to  the 
ordinary  starch  or  china  clay  finish,  being  thus  produced. 
Damask  effects  are  also  obtainable  by  printing  designs  with 
viscose,  and  then  drying,  or  vice  versa. 

When  coagulated  by  a  temperature  of  70° — 80°  C,  or  by 
spontaneous  evaporation,  viscose  yields  "  viscoid,"  which 
corresponds,  in  all  bat  physical  (finely  divided)  condition, 
with  cellulose,  except  that  it  has  a  "greater  affiuitv  for 
dyestuffs.  Prepared  in  thin  films  it  exhibits  great  tensile 
strength  and  elasticity  ;  iu  thicker  blocks  it  forms  a  blackish 
mass  like  horn,  and  can  be  coloured  white  by  the  incorpora- 
tion of  zinc  oxide,  brown  or  red  with  iron,  and  ebony  with 
carbon.  With  cork  dust  or  wood  it  forms  a  mass  specifi- 
cally lighter  than  water,  and  being  impervious  to  the  latter, 
is  suitable  for  a  variety  of  purposes — tubes,  electrical 
apparatus,  surgical  instruments,  &c  —  C.  S. 

PATENTS. 
Mercerising    Vegetable  Fibres   or    Textile  Fabrics,  Impts. 
in   or  relating  to  the  Process  of.     R,  Thomas  and  E. 
Prevost,  C'refeld,  Germany.     Eng.  Pat.  9517,   2nd  Edit 
April  14,  1897. 

"  The  fibre  or  fabric  is  submitted  to  simultaneous  stretching 
and  strong  pressing  action  whilst  it  is  undergoing  Mercer's 
treatment  or  washing  out  by  any  suitable  means,  such  as 
calenders,  beating  or  beetling  mechanism,  rollers,  or  the  like." 
Au  almost  equally  high  gloss  may  be  produced  when  the 
pressure  is  exerted  after  the  removal  of  the  lye,  or  even  of 
the  acid  washing,  but  before  drying,  as  the  mercerised  material 
still  remains  soft  and  susceptible  to  pressure.  In  either  of 
these  ways  a  gloss,  fast  to  subsequent  washing,  is  obtained, 
whereas  if  the  material  be  allowed  to  dry  before  applying 
the  pressure,  the  effect  is  only  transient. — H.  I. 

Cellulose,  The  Manufacture  of  Crimped  Fabrics,  such  as 

Crape,  and  Articles  ordinarily  made  of  Crimped  Human 

or  Horse  Hair,  such  as   Wigs  and  the'like,  from.     W.  1'. 

Dreaper,   Braintree,  Essex,   and  H.  If.  Tompkins.   West 

Dulwich,  Surrey.     Eng.  Pat.  10,487,  April  27,  1897. 

Celt.ulose   is    dissolved   in   basic   zinc   chloride,   with   or 

without  the  addition  of  other   metallic   salts  or  phosphoric 

acid,  or  after  treatment  in  a  suitable  manner  with  sulphuric 

acid  in  water  alone,  and  the  solution  "  is  squirted  through  a 

die  "  into  alcohol  or  acetone,  which  dissolves  the  reagent  but 
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rhc    ' lirc-.i.  1~   thus   l  )'■;. 
Bj     introdui  t's    into    the  c. 

r   bj    dyeing  I  -    wb<  "  mode,  col 

The}  ma;  by  p  issuge 

throng)!  tolutiona  contain  nish,  or  gelatin. 

Is  are  woven, 
or  made  into  the  desired  articles  and  crimped  as  usual. 

— H.  I. 

l)r>n"      I  )  trns   and   Threads, and   Fibrt  i       An 

l  '/  y   vnd     '/  I  II     UcPhailj 

Wnki  ;    Pal    1  1,448,  M  ry  7,  1897. 

A-.  uppars  lickly  drying  yan  kc,  without 

impairing  tluir  quality,  consisting  of  a  drying  chambei    A. 

boated  by  superheat  dntiogintl  m  H. 

■•■  I  direct)}   into  the  chamber  by  the 

perl  l  .  while  the  exhaust   escapee  through  an 

opening  A       The  material  to  be  treated 
lo  the  topmost  travelling  band 

D  by  rollen   D  .  l>  ,  and,  after  traversing 

the  length  of  tl»-  chamber  in  one  direction, 

falls    Dpi  ii    the   band     inn  .  low, 

hich  it  i-  traversed  in  an 
direction.  I li-  material  is  tin 
reyed  by  the  lowest  b  itlel  A  , 

and  is  deposited  in  a  dried  condition  in  a 
•uitabli  I  be  rollers  I)1  may 

be  holl  as  connected  to 

the   -   i  -iiimi    supply,    and    in 

irhere  the  n 
ohder treatment  takes  the  fdrtn  ■  ■<  a  roll 
of  fabric,  this  bitter  i- 
druins    in    ■  iccession.     Ip    a  further   ar 

icnt  the  materia]  may  be  spp 
on  the  shelves  of  a  truck  or  carriage,  which 
ia  run  into  the  drj ing  chamber.     I..  O.  C. 

Conditioning  Spun  Cotton,    I 

H  ilson   and    P.    Kettner,    Lille, 

1897. 

'Im  cotton  thread,  wound  on  bobbins  or 

i-  introduced    ii  ■■  I   vessel, 

which  i-  then  evacuated  "l  air,  and  steam 

Ued  so  as  to  maintain  a  partial  vacuum. 

In  this  way  the  temperatun  al  which  the  condiijoniug  I 

•  ,  the  melting  point  of  the  resin  or  »ax 
contained  in  tl  .  wcakeningof  the  fibre,  are 

,ll"~  'voided  .  |(1„,„|  to 

suffice  to  sel  the  iwisl  on  the  thread. — H.  I. 

■■;  Yarn,  //»/./«.  ;;,  or  applicable  in  thi   1', /  ,/„,/ 

Meant/or.      \\    Baldwin,  Tardeo,  Bombay,  India.     Kng. 
1897. 

I  .   immediately    after  paasing  thi  ir  of 

■ 

orb  tbe   uhr,   i 
l,       An. ,   pasting  through    the   trough,  wl 
supported  and   )  tnrbing  effects  ..t  the 

;  igh  ii 

similnrpaii  which  depi  .,,„! 

Bj  Hi.-,, 

I,.,'-  ..  smoother 
■  ■•  :•  tit  foi  wi  nving." 

■ 
II    l 

'''""'" ■"/     ■<    \    i  -■■:  .  II 

• 

,'"'     ;  thing  with  a 

l»J«l  -..I   rubber  or   . 

matfri 

—  II    I 

S     ,  Impt  1/ .  ■    .,  .  •        ,/     ||  c 

fork,  I    -  \ 


Cotton  or  other  suitable  thread  is  passed  through  a  solu- 
tion of  cellulose  in  one  of  its  solvents,  and  then  through  a 
coagulating  solution,  which  takes  np  the  solvent  and  leaves 
the  cellulose  adhering  to  the  thread,  to  which  it  is  fixed  by 
ge  through  dilute  acid,  or,  where  nitrocellulose  is  used, 
_-h  a  solution  of  an  alkaline  tulphydrate  or  iron  *alt. 
Threads  obtained  in  this  way  have  all  the  desirable  charac- 
teristics of  artificial  silk,  and,  in  addition,  a  much  greater 
tensile  Btrengtb  aud  cheapness.- — II.  I. 

Industrial  [Waterproofing]  Compounds  involving  the  «.»-, 
of  Gluten,  Impts.  m.  w.  Painter,  Baltimore,  (J.8.A. 
Bag.  Pat.  4532,  Feb.  Si,  1898. 
\-  ordinarily  prepared  from  cereals,  gluten  soon  ferm 
loses  its  adhesive  qualities,  and  becomes  partially  Bolublein 
water.  If,  however,  it  be  partly  or  completi  1\  dried  at  atmos- 
pheric temperatures,  it  no  longer  returns  to  the  plastic  condi- 


tion; while  if  it  be  heated  to  i rl20  C.,itis  rendered  much 

harder  and  less  permeable  lo  moisture  as  the  tiaie 

and  temperature  of  drying  are  increased.     The  inventor's 

compociti therefore,  consists  ol   a  solution  of  gluten  in 

glycerin,  with  or  without  the  additi >f  ground  rork;  the 

ingredients  being  subjected  to  artificial  heal  before,  during, 
or  aft)  •  Convenient    propoi 

purpt  gluten,  6S  percent  ;  glycerin,  a  per  curt.; 

cork,  80  pet    ent.     The  product  enn  be  rolled  into  - 
ami  applied  to  fabrics,  ftc.— F.  II.  I.. 

VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

'        m  Bleaching  at  140   C.    A.  Sclieurcrniid  A.  TlrylinskL 
Bull.  Sue.  In.l.  Mulhouse,  1898   68    29 — 82. 

Fi  crs  ol   unbleached   calico  were  smeared  with  tallow,  then 
immersed  in  dilute  sulphuric  acid   i  I 
hour,  wathi  iturated    with    lb 

employed  in  thi  I  he)   wi  re  tin  n  wn  pped  in 

bleai  I  in  iron  tube-,  which  were   tl 

u|  on  Bib  'l  with  the  nlknlii  ,,i  heated  at 

140    I  .  for  four  li 
Experiments   were   made  with  ihin  mstic  sods, 

I  of  caustic   .(ula  and    r.  -in. 
and  a  done      The  re-  thai  the 

rnftaej  was  very   considerable.     It  was  found 

'hat  Mailing  per  litre  -.'.'I   f  -  „|a 

at   >t 

,  was  more  effective  in  its  action  I  rms. 

B       I  be  best  r,  suit  «.»  ol  tained  with 

rosin  With  this  the  colouring  matters  present  in 

the  cotton  mi  |  along  with  the  fatty  compounds. 
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It  would  thus  appear  that  a  complete  bleaching  of  cotton 
in  a  single  boiling  operation,  without  mechanical  circulation 
of  the  solutions  ussd,  is  possible  of  attainment. — E.  B. 

Cotton  Bleaching,  Origin  of  Use  of  Soda  Ash  and  Hydro- 
chloric Acid  in.  A.  Seheurer.  Bull.  Soc.  Ind- Mulhouse, 
1898,68,  24—28. 
An  alkali  carboDatc,  namely  potassium  carbonate,  would 
appear  first  to  have  been  employed  in  America  for  cotton 
bleaching  (Dana,  Bull.  Soc.  Ind.' Mulhouse,  1837). 

In  the  process  originally  adopted,  it  was  applied  three 
times  in  the  course  of  the  bleaching  operations,  its  first  ap- 
plication immediately  following  the  lime- boil,  and  replacing 
the  souring  operation  recommended  by  A.  Scheurer-Kott 
(report  on  E.  Schwartz's  Memoir,  Hull.  Soc.  Ind.  Mul- 
house, 1835).  In  this  connection,  Scheurer-Kott  pointed 
out  that  alkali  carbonates  act  on  lime-soaps  and  transform 
them  into  calcium  carbonate  and  alkali  soaps,  and  that 
they  thus  differ  essentially  from  caustic  alkalis,  which  have 
no  action  upon  them,  the  lime-boil  forming,  therefore,  the 
basis  of  the  process  of  bleaching  with  alkali  carbonates. 

The  substitution  of  hydrochloric  for  sulphuric  acid, 
previously  suggested  in  1S34  by  Greau  (Soc.  d'Agric.  &c.  du 
department  de  l'Aube)  in  the  processes  of  linen  bleaching, 
was  effected  as  regards  cotton  bleaching  by  A.  Scheurer- 
Bott. 

E.  Schwartz  ami  A.  Seheurer-Bott  recommended  that  the 
operations  of  "chemicking  "  between  the  ley-boils  should 
be  suppressed,  and  that  the  tissues  should  be  thoroughly 
freed  from  fatty  matters  before  being  treated  with  bleaching 
powder.. — E.  B. 

Carbon  Tetrachloride,  Application  of,     S.  Sommerfelil. 
Leipziger  Fiirber-  u.  Zeugdrucker-Zeit.  47,  [•"']>  223 — 22t. 

Cakeon  tetrachloride,  which  for  years  has  been  made  only 
for  laboratory  use,  is  now  brought  into  the  market  at  a 
relatively  low  price.  ( hie  valuable  property  of  carbon 
tetrachloride  rests  on  the  fact  that  it  can  be  heated  and  distilled 
without  any  danger,  which  is  more  than  can  be  said  of 
petroleum  spirit. 

It  dissolves  fats,  oils,  resins,  &e.,  anil  hence,  like 
petroleum  spirit,  it  can  be  used  for  removing  grease  stains  ; 
but,  unlike  petroleum  spirit,  there  is,  after  using  carbon 
tetrachloride,  no  halo  left  after  the  stain  has  disappeared. 

It  dissolves  fatty   colour  lakes  easily — a  property  which 
the   author   has   endeavoured   to   utilise  by  employing  the   '• 
solutions  of  colour  lakes  in  carbon  tetrachloride  for  dyeing 
silk   goods    according   to    the    so-called   dry -process,    e.g., 
gauzes,  laces,  ribbons,  &c. 

Basic  dyes  are  used  in  the  formation  of  the  fatty  colour 
lakes,  of  which  the  author  gives  the  following  as  an 
example  :  — 

Take  400  grins,  of  resin,  50  grms.  of  caustic  soda, 
.100  grms.  of  sodium  carbonate,  3  litres  of  water;  add  a 
solution  of  25  gnus,  of  basic  dyestuff  dissolved  in  2  litres 
of  water,  heat  gently,  add  a  solution  of  aluminium  sulpbate 
(100  grms.  per  litre),  allow  to  stand,  filter  off  the  precipi- 
tate, illy,  and  dissolve  in  a  warm  solution  of  carbon  tetra- 
chloride. 

Goods  dyed  with  this  colour  lake  solution  are  fast  to 
washing,  but  possess  a  rather  harsh  feel ;  a  softer  "  handle  " 
and  particularly  brilliant  shades  are  obtained  with  olein 
lakes. 

These  olein  lakes  are  made  by  adding  an  olein  soap  to 
the  solution  of  the  basic  dyestuff,  and  precipitating  as  above 
with  aluminium  sulphate. 

An  addition  of  stearin  or  paraffin  in  the  formation  id'  an 
olein    lake    might    possibly    make  the     lake  applicable    for 
waterproof  fabrics,      'rims,  the  two  operations  of  dyein» 
and  making  the  waterproof  could  be  combined  into  one. 
*  -J.  E.  II. 

Indigo,  Synthetical  and  Natural.     C'hem.  Ind.  lsus,  21 
[8],  149—150. 

Bkrzelitjs  showed  that  Indigo  constantly  contains,  besides 
Indigotin  and  mineral  matters,  indirubiu,  indigo-brown,  and 
Indigo-gluten  ("  Indigleim  "). 

He  observed  that  Indigo-gluten  is  dissolved  by  acids,  and 
resembles  in  its    properties  vegetable  gluten,   to  which  he 


assumed  it  to  be  related  ;  that  indigo-brown  is  a  nitro- 
genous compound,  combining  with  bases  and  giving  aa 
insoluble  compound  with  lime,  in  which  form  it  is  com- 
monly found  in  indigo ;  and  that  indirubin  dyes  wool 
brownish- red,  gives  a  colourless  reduction  compound,  and 
under  reduced  pressure  sublimes  unchanged. 

Nhutzenhcrger  has  also  asserted  (Traite  des  Matierea 
Colorantes,  563)  that  indigo  containing  indirubiu,  yields,  in 
dyeing,  a  shade  of  blue  which  is  more  purple  than  that 
which  is  obtained  from  indigotin  alone. 

These  statements  would  appear  to  have  led  to  the 
opinion  that  the  above  compounds  are  of  importance  in 
cotton -dyeing,  in  spite  of  the  fait,  which  seems  hitherto 
to  have  been  overlooked,  that  V.  Schwarzenberg  and 
G.  Schwartz  (Bull.  Soc.  Ind.  Mulhouse,  1837,  10,  413, 
425)  have  shown  that  the  contrary  is  the  case. 

The  conclusions  of  these  chemists,  deduced  from  an 
exhaustive  series  of  trials  on  both  the  small  and  large 
scale,  are  as  follows  : — 

1.  The  greater  part  of  the  Indigo-gluten  passes  into  solu- 
tion in  the  Indigo  vat ;  a  small  quantity  remains  in  the  vat- 
sediment.     This  compound  is  without  influence  in  dyeing. 

2.  Indigo-brown  forms  an  insoluble  compound  with  lime 
and  remains  in  the  sediment.  It,  too,  has  no  effect  on 
Indigo  djeing. 

3.  Indirubin  dyes  to  same  extent,  but  it  increases 
neither  the  fastness  nor  the  brilliancy  of  shade  of  the  dye  ; 
the  effect,  indeed,  of  a  large  proportion  of  it,  is  to  give  a 
shade  which  is  dull  and  unpleasing. 

These  conclusions  have  recently  been  confirmed  by  the 
chemists  of  the  Badische  Auilin  und  Soda  Eabrik,  who  find, 
moreover,  that  the  fastness  to  rubbing  and  washing  of  their 
new  synthetical  indigotin.  when  dyed  on  cotton  fabrics  in 
the  ordinary  manner,  is  equal,  if  not  slightly  superior,  to  that 
of  natural  indigo.  The  shade  and  fastness  of  indigo  dyes, 
they  state,  are  not  influenced  by  indirubin,  Indigo-gluten, 
and  other  organic  substances  present  in  indigo,  but  simply 
by  the  methods  of  setting  and  working  the  vats  ;  further, 
the  effect  upon  dyeing  of  the  glue,  &c,  recently  recom- 
mended (this  Journal,  1898,  41),  is  as  great  with  ordinary, 
natural  indiffos  as  it  is  with  "  Indigo  pure.'' 

Incidentally  it  is  mentioned  that  the  proprietors  of  the 
Badische  Annin  und  Soda  Eabrik  are  in  a  position  to 
manufacture,  by  a  synthetical  process,  indirubin,  but  that 
for  the  present  they  are  refraining  from  doing  so. — K.  B. 

Paranilranilinc  lied,  Improved  Me/hod  of  Dyeing.  A.  G. 
Green.  J.  Soc.  Dvers  and  Colourists,  14,  [4],  1898, 
95—98. 

In  Eng.  Pat.  28,499  of   1896  (this  Journal,  1S97,  1014)  the 
author  claimed  the  method  of  employing  mercerised  cotton 
in   dyeing   Paranitraniline   Bed,  stating   that   much    fuller 
shades  are  thereby  obtained,  the  colour  produced  also  being 
much  faster  to   light.     Further  details  in   connection  with 
this  process  arc  given  in  the  present  paper,  and  experiments 
are    adduced   showing  that  after    mercerisation   the  cotton 
acquires   a    decided   affinity   for   /3-naphthol,  and,  in   fact, 
better  shades  are  obtained  with    1  per  cent,  of  /3-naphthol 
on  mercerised  cotton  than  with  2  per  cent,   when  dyed  in 
the  ordinary   way.     Similarly,   too,  a   smaller  quantity  of 
p-nitranilinc    is    required,   the    theoretical    amount    of   p- 
uitraniline  for  1  per  cent,  of  3-naphthol  is  0-96  per  cent., 
but  allowing  for  that  removed  by  the  cotton,  about  1|  per 
cent,  is  required  in  actual  practice.     In  order  to  mercerise 
the  cotton,  it  is  immersed  for  one  hour  in  a  cold  caustic 
soda  lye,  maintained  st  30"  IV.     During  this  operation  the 
weight  of  solid  caustic  soda  taken  up  by  the  cotton  is  about 
30  per  cent,  of  the  weight  of  the  latter,  the  fibre  contracting 
about  17  per  cent,   of    its    length,  and   becoming   propor- 
tionately   thicker.       After    washing    and    hydro-extracting, 
the  cotton  is  padded,  2  lb.  at  a  time,  in  a  bath  containing 
0-25  gall,  of  a  /3-naphthol  solution  in  2'25  galls,  of   cold 
water,  the  bath  being  refreshed    for  each   2  lb.  of    cotton 
by  the  addition  of  2-75  oz.  of  the  naphthol  solution.     The 
yarn  is  then  hydro-extracted  and  dried   upon  a   Hauliold's 
rotatory  drying  machine.     The  developing  bath  is  prepared 
as  follows  : — Stir  together  2  lb.  of  p-niti aniline  and  0-5  gall, 
of  cold  water  to  a  paste,  then  ad  1  0-4  gall,  of  hydrochloric 
acid  (35°  Tw.)  or  0-5  gall,  of  28    Tw.,  stir  for  five  minutes, 
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and  add     1    j_";i1l-  of   colli  water.     To  this   inixi'ir*- 

addcd,  with  continuous  -tirriiig.  1  •  125  lb.  ol  sodium  nitrite 

t  water,  and  stirring  i-  continued  for  10  minutes. 

tut  ion  should  lurn  Btarch  iodide  paper  blue,  and  is 

■    i   galls.     Iii  this  form,  the  diazo  - 

i-  stable  an. I    will  weeks.     When  required 

tor  use,  mix  0-5  Lrall.  of  the  diazo  solution.  2- 5  galls,  of 

28  lb.  of 
sodium  1   0*635  Mi    of  soda   ash,  made   op  to 

Each   -l   Hi.   bundle  of   >lr_v 
...|  yam  i-  worked   tor   half   :i  minute  in  th 
and  squeezed  off  over  the  bath,  refreshing  the  latt 
time  «iih  o-7.'i  Hi.  ot  diazo  solution  and  0-7J  lb.  ol 
solution      l  tei  developing,  i-  allowed  to  lie  for 

10  minutes,  and  i-  then  washed  off  in  c  ild  water,  and  t'mally 
loaped  C.  in  a  0'85  I  p  bath,  rinsed,  and 

dried.     Witl  brilliancy  can  l»  improved  by 

leqaenl   bleach  with  chloride  of  lime.     Exclusive  of 
labour,  iln-  cost  of  dyeing  amounts  t..  0*9  of  a  penny  per 
.  n-i  i  o  p.  nn\  bj  tin-  old  process.  — T.   \.  I.. 

Aflini';     I    It  I  Veie   Method  <\f 

1..    Knecht.      .1.    S  i  -.      Dyers    and 
11. 
ni\..   to   an   observation  of    Kertess,   wool,    when 
I  .troi.L;  solution  or  caustic  so  la,  i 

bj  .i  ti  n acquires  a  greath  im 

ror   dyestuffs,   whil-t   not    materiallj    suffering   in 

The  g Is  are  printed  with  a  mixture  ol    100 

lye  (75  IV.),  400  parts  of  tragaeanth  solution 
•  I  loo  i  73  parts  of  British  gum,  and  150  parts  of  glycerin, 
They  are  then  passed  through  a  bath  charged  with  4n — 
J©  lb.  of  ammonia  per  100  galls.,  washed,  and  dyed.  The 
author  w.i*  more  successful  bj  substituting  for  the  former 
bath  equal  parts  of  cm-  i    I       I  British  gnm 

i  ; : ; ).  .in.l  obtained  ea»  -  « ith  such -    u 

and  Napbthol  Yellow  S, 
Bontrock  (this  Journal,  1898, 458)  has  Bhown  that  strong 
caustic  Bods  increases  the  breaking  strain  of  woollen  yarn, 
A  yant  breaking  il  was  Immersed  for  10 minutes 

!.  ..I  different  strengths,  washed  in  water,  then 
in  acid,  dried,  and  ■  At  i    B.  Ihe  strength  bad 

.i  l 180,  al  16    to  180,  and  al  'Jn   to 

9  .,  whilst  at  i  grins.,  al  10   it  a  as  77".  and 

it  u    B  it  attained  a  maximum  of  815  grms,     Asa  matter 

wool   is  nior.    readily   affected  bj    weak  than  by 

led  witb  caustic  so  la  (40 
the  water  bath  tor  several  hours,  did  i 
but  when  the  solution  was  diluted  lo  10°  Tw„  the  action 
impleted  in  a  short  time.    It  is  well  known  thai  wool, 
when  chlori  ted    with   dilute  sul|iliuric  acid,  or 

d,  has  an  increased  affinity  for  dyestuffs,  and  the 
■mi' hoi  \n  u  of  hi-  previous  work  ou  thi 

tli.it  a  partial  dish  I  i    the  wool  fibre   takes  place, 

forming  products  which  are  chemicallj  mo 

■  Journal,  1898,  248. 1     T.  A.  I.. 

t  M        i       '  'onbinalion  "l\  in  the  I' 
Leipsigei    Flrbci    u,   Zeugdrucker-Zeit.  47,  [5  •  201  — 

Is  the  mixing  or  coinliination  of  dyestuffs  in  Ihe  dycbalh, 
:.  fen  dyers  tn.ik.-  usi   -  -  ntiti.-   knowledge. 

m:\itig    *.i  loii).' 

ii  in  dyeing,  but  Ihej  pay  little  atti  ntiou  to  the 
results  which  the  succeciling  baths  give,  ot  to  thi 
which  the  finishing 
ibade  produced, 

Ii  i-  a  well-known  fact  that  basic  and  acid  dyi  s,  ..i  b.i-ic 
batantive  dyes,  mtj  not  be  mixed  logcthci  in  the 
dyebath,     To  obtain  tb. 

..i  tin-  differuni  dyestuffs  upon  each  other  must  l»  carefully 

must  dyi  >  be  ust  .1  for  a 
compound   shade,   which  have   thi 

bar  in  solution.     I  only, 

do  the  acid  dyea.  i  .ch  othet  In  solution, 

A  »orj  Important  point  to  be  I idcred,  and which 

ill-  overlooked,  i»  the  relative  proportions  in  which 
the  different  dyes  .r.  exhausted  from  d  mixtun  ••!  their 
solutions     !!•  n.  -e  it  i-  I-  1  those  dyes  for  a  certain 


mixture,  which  are  all  practically  uniformly  exhausted  ii 
the  dyebolb,  tbat  is.  which  are  all  equally  attracted  b\  the 
fibre. 

This  question  of  exhaustion  is  especially  important  in 
the  ca-e  of  cotton  dyeing.  Here,  in  dyeing  with  substantive 
dyes,  the  bath-  are   not  exhausted,  and  hence  are  pre-.  r\e.l 

for  farther  use.  It  i-  therefor.-  quit,  evident  that  adyestufl 
which  does  not  exhaust  so  quickly  as  the  others  iu  r 
dyebath,  accumulates  in  the  dyebatb,  and  consequently 
the  dyeings  of  the  different  batches  differ  in  -hade  and 
approach  gradually  to  the  shade  of  the  dyestuff  which  i- 
only  slowly  exhausted. 

Again,  attention  must  be  paid  to  the  method  of  dyeing. 
Onlj  Bucb  dyes  a-  are  similar  in  their  method  of  application 
uiii-t  be  selected. 

Par  instance,  in  -oit-.n  dyeing,  -  imc  substantive  dye- 
require  tin-  presence  of  a-ilt..>  phosphoric  acid  for  the 
bosl  r.  -ults.  whilst  the  presence  of  this  salt  is  decided!- 
injurious  for  other  substantive  dj   - 

Further,  dyers  give  too  little  eonsidi  ration  to  the  fastness 
colour  produced  by  the  dyestuff  which  they  employ 
only  in  small  quantities  for  obtaining  >  compound  -had.-. 
But,  as  the  author  remark-,  if  the  presence  ofa  dyestuff  iii 
such  small  proportions  is  actually  necessary  in  order  t.- 
get  the  desired  .rc-u!t.  then  particular  attention  ought  to 
i  to  its  relative  f.i-tn.---  towards  lij;ht,  washing, 
milling,  steaming,  &c.  i  in  -h.ut.  the  colour  mnst  possest 

the  same  fastness  as  the  other  c itituenti  of  'h<-  mixed 

ibade.-  J.  1    H. 

Substantipi   /'/-  ttuffs  with  p~Witraniline  ami  Copper  >'»/- 

phot*   .     Dl  /  --man.       Kii'b -i-Z.-it.  9, 

[10],  151, 

i  ,  ...lours,  which  are    I  -Sing,  eau    i 

duced  on  cuton  by  developing  substantive  dyei 
diazotised  p-nitraniline.  Tin-  process  i-  simple  and  ine\ 
pensive,  and,  in  leed,  produces  deeper  shades.  It  possesses, 
however,  the  disadvantage  that  it  is  applicable  only  in  the 
very  i<  «  Bubstantivc  dyes,  whilst  the  fastness  to 
light  of  the  colours  produced  b)  this  method  is  diminished 
almost  without  exception. 

tnd  improves  the  above   method  by 
adding  .p.-r  sulphate  to  the  solution  of  the 

The  advantageous  effect    produced  bj 
this  addition  i-  especially  prominent  in  the   case  of 

llrn»ii  G,  'In anil    Brown   I!  and  2  G,   Chrysamine  ti. 

Chicago  Blue  II,  Zambesi  Black  B  I.'  and  D,  and  Columbia 
Black  B, 

Use   mch  dyes  as  Columbia   Brown    B  and   Toluylene 

■    B.   "  hi.-!.,  diato  /i-nitraniline 

give  colours  comparative!)  fast  to  washing,  ar 

further    improved    by    the    addition   of    copper   sulphate 

Further,  dyes  i:k<-  Congo  Brown  G,  Chromanil  BrownSQ 

and  It,  Chicago  Bin.    B,   /in.1  B  B.  which,  by  tb. 

after-treatment  of  the  direct   dyeings   with   certain  metallic 
salts,  arc   alrcadj    fast  to  light,  also  retain   thi-   superior 
to  light    when    treated    a.eording  to   the    author's 
method. 

..How  shades,  Chrysamine  G  is  -aid  to  be  moon 
preferable  to  I'riniiiline,  as  it  i-  verj  fasl  to  light  and 
washing. 

The   authoi's  process   is  . ■anied    out   bj    developing  the 

dyed    material    (which    has    I lyod    directl)    an 

maim,  r  ol  live  dyi  -1  fot    half  an    hour  in   the    CO   1 

in  a  lath  containing  I  percent,  of  dinzotiscd  p-nitraniline, 
to  which  i-  added   the   requisite   amount    of  -odium 
opper  sulphate. 

Th.  developing  proceeds  quite  smoothly  and  evenlj 
without  the  observance  ol  any  special  precautions  j  indeed, 
the  developing  bath  ma-  en  when  its  temperatnn 

is  st  85° C— J.  1-    II. 

I  ■i-.no/. ».     Red    and    Whili    Diichargi    Prinlt    '•« 

Indigo  dyed  Calico.      I,   Itloch,  I'    Zeidh-r,  and  I 
denbergei      Bull.  Soc    Ind.  Mulbouse,  1898,  68,  50—58 

and  56  -57. 

Tin  destruction  of  the  Indigo  is  effected  by  the  oxidising 
action  of  alkali  chlorates  and  ferricyanides  undei  the  influx 

if  -i<  .im. 
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Tissues  dyed  pale  shades  of  Indigo  are  padded  with  a 
solution  of  1, 700  gnus,  of  "  (3  naphthol  B,"  1,700  gnus,  of 
caustic  soda  at  40"  B.,  40  litres  of  water  at  40°  C,  5  litres 
of  Turkey-red  oil,  10  kilos,  of  sodium  chlorate  dissolved 
in  40  litres  of  water  at  40°  C,  2  litres  of  ammonia  solu- 
tion, and  2  kilos,  of  sodium  acetate,  the  whole  being 
diluted  to  100  litres.  They  are  then  printed  with  the  fol- 
lowing colour-mixtures  : —  White  Discharge. — 640  gnus,  of 
thickening  (starch  and  gum  tragacanth),  150  grms.  of 
sodium  chlorate,  80  grms.  of  sodium  ferrocyanide,  and 
130  grms.  of  tartaric  acid.  Red  Discharge. — 4j  litres  of 
•'  diazo  solution  "  (see  below),  4,330  grms.  of  thickening 
(starch  and  gum  tragacanth),  1,000 grms.  of  sodium  chlorate, 
2Gti  grins,  of  potassium  ferricvunidc,  and210  grms.  of  tartaric 
acid.  "  Diazo  Solution." — 1.320  grms.  of  Azophor  Ked  P  N 
(Hochst  Farbwerke),  3$  litres  of  water,  600  c  c.  of  caustic 
soda  at  22'  B. 

The  printed  piece-  are  passed  two  or  three  times  through 
the  steam  aniline  ageing  machine,  the  steam  being  as  dry 
as  possible,  and  then  for  a  minute,  in  the  open.,  width,  into 
dilute  caustic  soda  solution  (1  percent.)  at  60°  C.  Then  they 
are  washed,  soaped  at  40' — 50°  C.  for  20  minutes,  again 
washed,  and,  if  necessary,  finally,  "  chemicked  "  slightly. 

For  darker  shades  of  Indigo,  more  concentrated  mixtures 
than  the  above  are  required. 

The  white  discharge  mixtures,  in  virtue  of  the  large  pro- 
portion of  tartaric  acid  they  contain,  are  able  to  resist 
Parauitianilinc  Ked.  When  employing  them  for  this  pur- 
pose, however,  it  is  advisable  to  increase  the  proportion  of 
tartaric  acid  (in  the  mixture  used  for  medium  shades  of 
blue,  for  instance,  from  200  to  250  grms.  per  kilo.).  By 
this  means  the  mixtures  resist  the  red  discharge  perfectly, 
at  the  same  time  effecting  the  discharge  of  the  Indigo. 

Ihanisidine  and  Alizarin  Blues  may  be  resisted  in  a  similar 
manner.  Pale  Indigo-dyed  pieces  are  prepared  and  printed 
with  the  mixtures  ordinarily  used  for  dark  Indigo  shades, 
with  the  addition  to  the  red  discharge  mixture  of  20  grins. 
per  litre  of  ammonium  oxalate,  when  the  tetrazotised  di- 
auisidinc  mixture  is  used,  to  prevent  the  copper  salt  present 
therein  from  injuriously  affecting  the  red. 

Braudenberger's  method  (Sealed  Note,  deposited  June  30, 
1897)  is  essentially  the  same  as  that  above-described.  The 
principal  differences,  apart  from  those  in  the  proportions 
of  the  several  reagents  employed,  consist  in  the  employ- 
ment of  gum-arabic  as  thickening  agent,  of  p-nitraniline, 
diazotised  in  the  usual  manner,  in  place  of  Azophor  Ked, 
and  of  sodium  acetate  in  the  red  printing  mixture — an 
addition  which  Bloeh  and  Zeidler  prefer  to  make  to  the 
prepare,  on  account  of  the  rapid  decomposition  of  the 
printing  mixture  which  takes  place  in  the  presence  of  this 
sait. — E.  B. 

Paranitraniline    Bed    and    While     Discharge    Prints    on 

Indiao-di/ed  Calico.     Report  on  the  foregoing  two  papers 

by   E.   Grandmongm.     Bull.   Soc.   Iud.   Mulhouse,   1898, 

68,  57—58. 

The  only  method  hitherto  known  for  the  production  of  red 

and  white  discharge-patterus  on   Indigo-dyed  calico,  is  that 

of   Kurz  aud  Kunert  (this  Journal,  1897,  438  ;  see   also  this 

Journal,   1898,   151).     This  method  requires  very  careful 

attention  to  details  to  secure  satisfactory  results. 

The  method  devised  by  Bloeh  and  Zeidler,  and  Brauden- 
berger,  can  only  be  carried  out  with  medium  shades  of 
indigo  blue.  It  also  requires  a  careful  adjustment  of  the 
proportion  of  oxidising  agents  employed,  to  the  depth  of 
engraviDg  of  the  printing  rollers  and  to  the  intensity  of 
the  shade  of  blue  to  be  discharged,  an  excess  of  the  agents 
being  very  injurious  to  the  red.  Good  results  may  also 
be  obtained  by  substituting  Nitrosamine  Ked  for  Azophor 
Ked  and  making  other  chauges  in  the  colour-mixtures  used. 
As  regards  the  question  of  priority  of  discovery  of  the 
ferricvanide-ehlorate  method  of  discharging  indigo,  it  would 
seem  that  the' discovery  was  independently  made  at  about 
the  same  time  by  different  persons,  the  firm  of  L.  Cassella 
and  Co.,  having,  perhaps,  drawn  attention  to  the  possibility 
of  the  method,  wheu  they  published,  in  May  1*97,  a 
circular  showing  the  application  of  such  a  discharge  in  the 
c-is..*  of  Diamine  Blue  dyes. — T,i.  B. 


<  'erium  Salts  :  Application  in  Dyeing  and  Calico  Printing. 
B.  Gnehro.  Rev.  Gen.  des  Mat.  Gil.  1898,  2,  [16], 
135—136. 

According  to  B.  Kosmann  (tier.  Pat.  15,509  of  1897),  the 
nitrates  and  sulphates  of  cerium,  lanthanum,  and  didymium, 
may  be  employed  in  textile  colouring  either  as  mordanting 
salts  or  in  the  production  of  mineral  colours.  Tin  latter 
are  formed  on  the  fibre  by  impregnating  with  solutions  of 
the  salts  named,  aud  then  passing  into  a  bath  of  hydrogen 
dioxide  rendered  alkaline  with  ammonia  or  other  alkali. 
The  cerium  salts  may  be  used  alone  or  in  admixture  with 
sails  of  copper,  iron,  &c,  or  tannic  acid. 

The  author  in  !878  made  use  of  cerium  salts  to  fix 
Alizarin  Blue  on  cotton,  employing  for  padding  purposes  a 
mixture  of  500  c.c.  of  chromic  acetate  at  15s  B.  and 
10  grms.  of  "  cerium  bisulphate,"  thickened  with  50  grins,  of 
dextrin,  and,  for  printing,  a  thickened  mixture  of  "cerium 
bisulphate  "  (20  grins,  per  litre)  and  sodium  acetate  (30 
grms.  per  litre).  The  fabric  was  dried  and  passed  through 
a  fixing  bath,  to  fix  the  mordant,  and  then  dyed.  Fairly 
bright,  but  pale,  colours  were  obtained. 

In  a  note  subjoined  to  the  original  paper,  I,.  Lefevre 
states  that  Horace  Koechlin  has  left  some  notes  regarding 
the  utility  of  cerium  salts  in  dyeing  and  printing,  which 
will  probably  be  published. — E.  B. 

Direct    Dyestuffs,  Discharge   of,  by    Sodium   Hyposulphite 

(Ht/drosnlphitt  ).      E.  Blondel.     Rev.  Gen.  des  Mat.  Col. 

1898,  2,  134—135. 
Azo  dyestuffs  are  reduced  and   removed  from   dyed  fabrics, 
without  injury  to  the  latter,  by  treatment  with  a  hot,  dilute 
solution  of  sodium  hydrosulphite. 

Yellow,  blue,  and  black  dyestuffs  are  decomposed  easily. 
The  reds — Congo,  Benzopurpurin  4  B,  and  Paranitraniliue 
Ked— offer  more  resistance. 

Aniline  and  Vidal  Blacks  are  reduced  to  leuco  compouuds. 
which  are  readily  oxidised,  so  that,  by  the  use  of  sodium 
hydrosulphite,  it  is  possible  to  approximately  determine  the 
respective  proportions  of  these  dyestuffs  and  of  colouring 
matters,  such  as  Diamine  Blacks,  in  certain  composite  black 
dyes,  and  in  black-dyed  varus  spun  from  variously  dyed 
fibres.— E.  B. 

PATENTS. 

Damask  and  the  like  Pabries,  An  Improved  Process  for 
Imitating,  principally  intended  for  Wall  Coverings.  K. 
Gebhardt,  Munich,  Germanv.  Eng.  Pat.  9560,  April  14, 
1897. 

To  produce  an  imitation  damask,  a  fabric  of  jute,  linen, 
cotton,  or  other  suitable  cheap  material  is  dyed  or  painted 
in  a  bright  ground  shade,  and  a  design  in  a  strong  bright 
colour  is  then  printed  on  it.  After  dryiDg,  the  same  design 
is  again  printed,  but  this  time  in  a  dark  colour,  the  pattern 
being  slightly  displaced  from  its  former  position  in  order  to 
produce  the  effect  of  light  edges.  These  light  edges  are,  of 
course,  broader  or  narrower  according  to  the  amount  of 
displacement  of  the  pattern. 

Similar  effects  may  be  produced  by  double  printing  in  the 
same  manner  on  coloured  fabrics  having  a  brilliant  surface 
—  e.g.,  satin  or  sateen  —  or  on  paper  which  has  been 
previously  printed  with  a  suitable  ground. — B.  B.  B. 

Chlorination  of  Wool,  A  Process  for.  O.  Imray,  London. 
From  The  Farbwerke  vormals  Meister,  Lucius,  and 
Briining,  Hoechst  a  Main,  Germany.  Ene.  Pat.  11,917, 
May  13,  1897.  (Compare  Knecht  and  Milnes,  this 
Journal,  1892.  131.) 

Chlorine  in  excess,  acts  very  energetically  on  wool,  con- 
verting it  into  a  vhite,  pulpy  substance,  and  evolving 
hydrochloric  acid.  Dry  wool  is  attacked  slowly,  but  the 
moister  the  wool  the  more  violent  is  the  reaction.  If  the 
quantity  of  chlorine,  its  concentration,  and  the  amount  of 
moisture  on  the  wool  be  carefully  regulated,  its  action  can 
be  controlled,  so  that  the  fibre  is  not  in  any  way  injured, 
but  acquires  ihose  properties  characteristic  of  wool  which  has 
been  treated  with  hypochlorites,  namely,  a  greater  affinity 
for  iyestuffs,  greater  transparency,  gloss,  and  scroopy 
feel,  while  it  1  ses  its  power  uf  felting,  and  becomes  slightly 
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Hi.     maximum   quautity    jf    chlorine 
...        -   25   litre*,  nod  tbe  minimum 

J  litn 

l.i  priotiog  wool  with  thickened  hygroscopic 

!•  -ium  chloride,   and  ex- 

tion  of  chlorine,  only  tbe  printed  porta 

will,  under  appropriate  '  icked.     Similarly, 

b,   pr;,  with   stibstances  which,  after  drying  or 

d    aluminium 
aping   the   goods,   and  chlorinating,   tl 
printed  parts  is  protected,  and  thu-  resist  St]  lea 
obtained. 
During  the  chlorination,  which  takes  place  in  a  gas-tight 
li    ,t.-  k.  pi   in  constant    motion,   by  a 
I  ■  the  chan 
the   uniform   action  ol    the  gas.     After  treatment, 
they  an-  washed  M  usual.— II.  I. 

ino  Yarn  and  Similar   Material,  Imptt. 
and    Apparalut  for.      P.    A.    S 
I        Alexander  Smith  and    : 

I 

1  i4i~  patent  method  ol   printing  vain  in  which  a 

rubber  works  in  combination  with  the  colour  wheel,  and  if 

the  stripe  i 
I  and  the  next  previous!]  printed  stripe.    The 
a  widtb  that  ii  acts  upon  more  th 

:, ...  ■  usfa  ol  the  two  stripes 

which  are  being  simultaneously  rubb  d.  —  It.  II.  B. 

Application  of  Colours  u<  Fabrics  by  Printing,  Impts.  in 
and  ■  ■■mi' .  ti '/  with  the,  mul  in  Apparatus  /«  bt  employed 


therein,     II.  Giesler,  Molsheim,  Alsace.     Eng.  l'.it.  21 

Jan.  27,  1 
>i\i.i:m.  improvements  are  described  in  the  apparatus  for 
I  rinting  colour  on  both  sides  of  a  fabric,  the  improvemi 
being  as  follows  : — 

In  order  to  obviate  any  difference  between  the  colours  of 
the  two  side 8  of  the  fabric,  the  two  printing  cylinders  are 
separated  to  such  an  extent  that  a  drying  apparatus  may 
be  placed  between  them,  and  the  fabric  is  dried  after 
printing  tbe  first  side  and  before  printing  the  second  side. 

Instead  of  surrounding  each  ej  Under  with  linen  or  not! 
to  form  an  elastie  cushion  for  the  fabric  to    be  printed  upon, 
an  endless  band  of  fell  or  like    material  is  arranged  on  each 
cylinder,  and  is  carried  along  by  the  cj  li 

After  the  fabric  has  been  treated  with  tin,  chlorine.  &c, 
before  printing,  it  is  exjx  aed  in  the  damp  -t  ite  to  the  action 
ol  steam    to    render  the    fabric   smoother  and   better  able   to 
the  colour. 

To  produce  different  depths  of  the  same  colour,  the 
number  of  rollers  is  varied,  but  the  concentration  of  the 
printing  colour  is  kept  always  constant  for  the  same  fabric. 

—  I!,  li.  U. 

711.— ACIDS.  ALKALIS,  AND  SALTS. 

Hydrofluoric  Acid :  Aqueous,  I  Content  of  MP 

,,i.    Chem.  Zeit.  22,  [24],  •>•:>. 

Tns   existing   lack    of    a    table    Bhowing   the   pc. 
hydrogen  fluoride  in  aqueous  hydrofluoric  acid  of  various 
densities  is  remedied  by   the  following,  drawn  up  in  the 
J    I     i     Eckelt,  of  Berlin  :— 
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/  Icid  and  its  Salt*,  The  liteett  I     iduction 

,      ■     Is.  I     1.1.  ktroehcin.    4, 

I  in   author    refen    <■•  a    previous    papei    bj    Mi 
liiins.lt    upon    the    electrolytic    production    "t     Iodoform 
(this  Journal  in  which  the  redaction  of  iodates 

.i. -at  the  cathode  bad   received  notice.     Since   i  liist 
on  i-  in  opposition  t"  the  results  obtained  h\ 
in  hi-  experimental  work  with  chlorates  (this  Journa 

or  has  i  an  ii  ■!  ou(  somi  •  upon 

He  tin. I-  i  ,l  in  in 

ulkulne  .  hit  rate    Is  not  a| 

thi    cathode  when   the   lattei  f 

platirn. 

iron  n 

ited  that  ii  ilkaline 

solutions,  the  chloi  i  to  i  otchl 

I   ..arable 
' 
...  i    in    experimental    cell    which    permitted    thi 
.  d  at   both 
I,      .1  ii.eir  volume  and  conttitut 

.  ircuit.     In   tin-  i 


amount  of  oxygen  liberated  from  the  experimental  cell 
could    i  mined,   and  the   oxidation   effected   at   the 

anode  asa  rtained.  Neutral  solutions  of  sodium  and  potas- 
sium ebb. rate  were  used  The  former  »as  found  to  be  the 
more  suitable  for  tbe  purpose,  since  it  is  the  inure  soluble 
■  d  the  two  in  cold  water,  and  concentrated  solnttona  yield 
thi  i» -t  results.  1  he  experimental  data  are  given  in  tabular 
form,  and  eovei  variations  in  the  temperature,  time,  con- 
centration, and  current  density. 

The  best  re»nlts  w.re  obtained  with  a  1 7  olurJon 

in  chlorate,  which  yielded  a  mean  current  «  9 
of  69 J  per  cent,  when  n  current  density  of  156 
i   ft    »  i-  omployed.      k  current  efficicc  sr  cent. 

■.lined  in   another  experiment  with  a  50  per 
solution  of  -odium  chlorate,  when   a   current  density  of 
78  amperes  per  sq.  ft.  and  an  KM  l    ol    i     volt*,  with  the 
electro<l<  apart,  were   a  temperature 

of    tic 

with  a  heated  solution  the  results  were  less  satisfactory. 
Th.-  sodium  perchlorate  can  be  converted  into  potassium 

perelllorate    bv      ibe    a  billion    of    potassium    'III.. tide    tO  ill" 

electrolysed  solution.     'I  m  salt   separates  out  in 

small  crystals.  V  sample  of  tbe  product  yielded  IS  <■  pet 
cent,  of  oxygen,  as  against  46-2  pet 
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Using  potassium  chlorate  in  place  of  sodium  chlorate,  a 
current  efficiency  of  82  per  cent,  was  obtained,  but  after 
one-half  of  the  chlorate-  had  been  oxidised,  the  efficiency 
quickly  fell  away. 

The  production  of  perehlorates  can  occur  equally  well  in 
acidified  solutions  of  the  chlorates,  hut  in  this  case  the 
reducing  aetiou  at  the  cathode  is  more  vigorous. 

The  direct  production  of  perehlorates  from  chlorides  is  not 
considered  by  the  author  to  be  practicable,  as  special 
conditions  ate  requisite  to  obtain  the  best  yield  of  the 
intermediate  products — sodium  or  potassium  chlorate — 
from  their  respective  chloride  salt  solutions. — J.  B.  C.  K, 

Hyperborates  and  Hijpcrtilanates.     P.  Melikoff  and 
L.  Pissarjewsky.     Bel'.  31,  [7],  953—956. 

In  this  paper  the  authors  give  further  particulars  of  the 
salts  of  hyperboric  acid  (NaB03  +  4H30)  and  hyper- 
titanic  acid  ( Her.  31,  [-1],  678).  The  ammonium  salt  of  the 
former — NH4BO;l  +  r'H.-O — is  prepared  by  dissolving  the 
boric  acid  in  a  25  per  cent,  aqueous  solution  of  hydrogen 
peroxide,  adding  ammonia,  and  precipitating  the 'salt  with 
alcohol.  It  forms  white  crystals,  and  when  dry  is  very 
stable.  Like  the  sodium  salt  described  in  the  former  paper, 
it  evolves  hydrogen  peroxide  on  treatment  with  dilute 
sulphuric  acid,  ozone  with  concentrated  sulphuric  acid,  and 
chlorine  with  hydrochloric  acid.  It  dissociates  in  aqueous 
solution  at  the  ordiuary  temperature  and  more  rapidly  at 
l.v  ('.,  with  the  liberation  of  oxygen  and  formatiou  of 
ammonium  nitrate.  The  freshly  precipitated  salt  contains 
3  mols.  of  water  of  crystallisation,  but  on  standing  for 
24  hours  over  sulphuric  acid  it  only  retains  a  half-molecule. 
The  barium  salt  [Ba(B03).>  +  7R.O]  is  prepared  by 
double  decomposition  of  a  saturated  solution  of  the  sodium 
sail  (cooled  to  zero)  with  barium  chloride.  It  is  with 
difficulty  soluble  in  water,  and  when  treated  with  acids, 
behaves  in  a  similar  manner  to  the  ammonium  salt.  It 
slowly  undergoes  decomposition  at  the  ordinary  tem- 
perature. The  calcium  salt,  obtained  in  like  manner,  is 
much  more  unstable  in  water  than  the  barium  salt.  It  is 
equally  insoluble.  The  insoluble  nickel  and  copper  salts, 
obtained  by  the  action  of  their  respective  sulphates  on  the 
sodium  salt,  decompose  rapidly  with  the  liberation  of 
oxygen,  and  this  fact,  as  also  in  the  ease  of  the  calcium 
salt,  prevented  the  authors  from  obtaining  an  accurate 
analysis  of  their  composition. 

By  the  action  of  cobalt  chloride  on  the  sodium  salt,  the 
higher  oxide  of  cobalt  (CoG,.CoO)  is  formed  with  the 
liberation  of  oxygen,  and  a  similar  reaction  takes  place 
between  the  sodium  borate  and  manganese  salts.  All 
attempts  to  form  compounds  of  hyperboric  acid  with 
metallic  peroxides  were  unsuccessful. 

Hypertitanic    acid    forms    with   metallic    peroxides,   not 
only  basic  salts  of  the  type  (R,0.,).,.TiO:i,  but  also  neutral 
salts,  R^Oo.TiOj.     Normal   sodium  peroxide  hypertitanate 
[Na.XK.TiO.,  +  3H_,Oj  is  obtained  either  by  the  action  of 
hydrogen  peroxide  and  caustic  soda  solution  on  the  titanic- 
acid,   and    decomposition   of    the   resulting   solution   with 
alcohol,  or  by  decomposition  of  the  basic  "salt  with  water. 
In  both  cases  a  thick  oily  liquid  separates,  which  changes 
to  a  yellow  powder  on  drying  over  sulphuric  acid.     Dilute 
sulphuric  acid  liberates  hydrogen  peroxide  from  this  salt, 
and    hydrochloric    acid   is    decomposed    by    it    with    the 
liberation  of  chlorine.     Ammonium  peroxide  hypertitanate   I 
{(NH,).,().,.Ti(  i,.IIL,().]  is  prepared  by  pouring  a  solution  ' 
of  hydrogen  peroxide  over  hypertitanic  acid,   adding  am-   ' 
monia,  and  precipitating  the  salt  with  alcohol.     It  crystal- 
lises in   thin    yellow    prisms,   and   when   dry    is   tolerably 
stable.     It  dissociates  in  aqueous  solution  with  the  evolution 
of  oxygen.     ( >u  warming  over  a  naked  flame  it  gives  feeble 
explosions.     Dilute    sulphuric  acid  and  hydrochloric   acid   j 
act    upon   it   in   the    same   way   as    on    the    sodium    5;.lt. 
Normal    barium    peroxide    hypertitanate    (BaOa.TiO:i    +    I 
5H..O)  is  prepared  by  double  decomposition  of  the  sodium 
salt  with  barium  chloride.     When  dried  over  sulphuric  acid 
it  is  a  yellow  powder. — t'.  A.  M. 

Soda  Ash  and  Hydrochloric  Acid:  Origin  ofuse  in  Cotton 
Bleaching.  A.  Scheurer.  Bull.  Soe.  Ind.  Mulhouse  1898 
68,  24. 

See  under  VI.,  page  573. 


Cylinders  containing  Liquefied  Ammonia,  The  Prevention 
of  Explosion  of.  A.  Lange.  Chem.  Ind.  189S,  21 
[10],  191.  ' 

See  under  I.,  page  562. 

Bvric  Acid  Determination.     T.  S.  Gladding.     J.  Am.-r. 

Chem.  Soc.  1S98,  20,  [4],  28-^ 

See  under  XXIII.,  page  606. 

Tartaric  Acid  in  Crude  Materials,  Estimation  of. 
See  under  XXIII., page  609. 

Sulphurous  and  Tliiosulphuric  Acids,  The  Detection  and 
Estimation  of.  YV.  Autenrieth  and  A.  Windaus.  Zeits. 
Anal.  Chem.  37,  [5],  290. 

See  under  XXIII.,  page  606. 

Fuming  Sulphuric  Acid  and  Sulphuric  Anhydride,  Esti- 
lation  of.    R.  Kosenlecher.    Zeits.  Anal.  Chem.  37,  [4], 


209. 


See  under  XXIII.,  page  606. 


Phosphoric  Arid,  Estimation  of,  by  Titration. 

A.  Hebebrand.     Zeits.   Anal.  Chem.  37,   [4],  217. 

See  under  XXIII.,  page  307. 

Chili  Nitre,  Perehlorates  in,  Mierochemical  Detection  of. 
.»!.  van    Breukelween.     liec.  Trav.   Chim.    Pays-Bas,  17 
94  ;    Chem.  Uentr.  1898,  1,  [16],  960. 

See  under  XXIII.,  page  602. 

PATENTS. 

Product,  A  New  or  Improved,  adapted  for  use  in  Dyeing 
Wool,  in  Aerating  Bread  or  Pastry,  anil  for  other 
Purposes.  G.  Weudler,  Manchester.  En<*.  I'at  10  033 
May  3,  1897. 

The  product  is  prepared,  either  by  acting  upon  sodium  or 
potassium  acid  sulphate  or  acid  phosphate  with  boric  acid 
with  the  aid  of  heat ;  or  by  acting  upon  sodium  or  potassium 
borate  with  sulphuric  or  phosphoric  acid.  Preferably, 
100  parts  of  calcined  sodium  sulphate  are  added  to  60  parts' 
of  "concentrated  commercial  sulphuric  acid''  which  has 
been  heated  to  the  boiling  point  of  the  acid,  and  when  com- 
plete solution  is  effected,  about  15  parts  of  boric  acid  are 
added.  After  cooling,  the  mass  may  be  broken  up  and 
packed  for  use  as  described  in  the  title. — E.  S. 

Sodium   Chlorate,   Impts.   in   the   Manufacture  of.     A.  R. 

Davis,  Manchester.  Eng.  Pat.  12,534,  May  20,  1897. 
Dry  sodium  carbonate  is  caused  to  travel  through  a 
mechanical  apparatus,  whilst  a  current  of  drv  chlorine  is 
passed  in  an  opposite  direction.  The  resulting  mixture  of 
sodium  chloride  and  chlorate  is  methodically  lixiviated 
with  hot  water  in  jacketed  tanks,  the  further  separation 
being  effected  by  concentration  and  crystallisation. — E.  S. 

^eeri'c  Acid,  Impts.  in  the  Manufacture   of.     E.    G.    Scott, 

Liverpool.  Eng.  Pat.  12,952,  May  2.3,  1897. 
Ckcde  acetic  acid,  containing  about  10  per  cent,  of  pure 
acid_,  is  heated  in  a  still,  provided  with  steam  coils,  to  about 
100°  in  a  vacuum.  The  effect  of  this  moderate  heat  is,  that 
the  acid  and  water  distil,  the  tar,  at  the  low  temperature, 
remaining  behind.  The  strengthening  of  the  acid  is' 
effected  as  follows  : — The  vapours  coming  over  from  the 
still  enter  a  vessel  containing  a  coil,  in  which  a  portion  of 
the  vapours  is  condensed,  either  by  radiation  from  the 
vessel  or  hy  cold  water  passing  through  the  coil.  Or,  if 
radiation  produces  too  much  cooling,  steam  may  be  put 
through  the  coil.  The  uncondensed  portions  enter  a  second 
vessel,  where  a  further  condensation  takes  place,  and  so 
on,  the  vapours  passing  through  a  series  of  vessels.  The 
last  vessel  is  kept  cold,  so  that  everything  not  previously 
condensed,  condenses  there  before  reaching  the  vacuum 
pump.  The  vapour  passing  from  one  vessel  to  another, 
bubbles  through  the  liquid,  the  effect  being  that  more  aeid 
is  condensed   than   steam,   and  so   the   first    vessel   is   the 
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strongest  in  Mid,  and  the  others  proportionately  a 
and  so  ..n,  until  the  last  one   is  reached,   which  1 
practicallv  onlj  water.     When  the  liquid  in  th 
is  strong  »}   85  pa    enl  I  foi  nio_ red, 

,lD,l  ,|„  i  vessel  are  p  il  into  tl 

i  ibis  arrangement,  the  use 
is  avoided,  together  with  lh<  I  evaporation  and 

admixture  of  mineral  acid.-  -D  B. 

Barium     Oxidi     and    Barium    Hydroxide,    Proi     •    and 

0     lining,  from    Barium    Carbonate. 

\\     ;  rmany.      Eng.    Pat.   13,519, 

June  1,1897 

In  converting  barium   carbonate  into  oxide,  a  difficult}  is 

— io  ,,,  to  the  accesii  of  matters  1  ipable  ol 

fluxing  barium  oxide,  thaa  forming  an  impervious  -ui 

on  ,!„    lumpa  to  be  c  inverted,  or  10  admission  01 
to  the  kiln,  whereby   a  coat 
barium  hydroxide  is  formed.     According  <  ess  the 

barium   sarbonate  is  to  be  burnt  in  11  kiln  having 
lining   i d  1  i .  greatest  heat,  and   pn 

1  through  the  wall*  by  an  airtight  iron  casing;. 

Coke  or  ami  :">m  moisture,  1-  used  as  fuel,  air 

tunplied  thn.  igh  tubi  a  to  the  lower  part  of  the  kiln. 

.  ,,  ,iri,.,i  1  with  the  barium  oxide  which 

icbcd  that  part.     The  waste  gates  resulting  from  the 

of  the  ba  ite  are  utilised  indrying  fresh 

barium   i  irbonate   and   fuel.    The  fourth  claim  1-  for  an 

apparatus  "  consisting  ol   a  chamber-kiln  with  n  generator 

next  to  each  chamber,  and  bo  arranged  thai  the  wa-t 

fr,,m  the  bm  the  material  to  I"  burnt 

ami  th.  fuel  in  othei  chambers,  in  order  to  dry  them,  and 

that  tbe  air  for  the  1  ombustion  of  the  fuel  shall  be  dried  by 

being  passed  through  already  burnt  barium  oxide."     It  is 

ibal  about  96  percent,  of  the  barium  carbonate  used 

mn>  be  decomposed  by  this  process,  as  against  a  yield  of 

from  40  to  SO  per  cent,  obtained  bj  tho  processes  former!] 

!      S. 

Sulpkut  /iui/<.«.  /.«/'.'.-.  in  or  relating  to  tie  Production  of, 
I.,  i.  .  an  1   l>.   Herman,  Present     Kng. 

Pat  13,623,  .lun.  '.',  It 
Tin:    bisalphate   ami    hyposulphite   (tiiiosnlphate)   of    an 

alkali   1.1I  are  brought  in   contact  with   each  other  and 

the  watei  ol  the  bath,  immediate!]   before  m   at  the  time 
when   the  b  ;  used,  sulphur  in   .1   state   of  line 

division   and  sulphurous  aeid  bene  thus  liberated.     Two 
h  sail  m  i]  h    i  '10111  lo  in  -jv  galls. 

of  water-     for  loi  lions  stronger  solutions  may  be 

in  iv  be  separati  ly  pnl  up  in  the 
required  quantitica  in  initabl  packages  ai  an  "  article  of 
manufacture."-   I    S 


VIII.— GLASS.  POTTERY.  ENAMELS. 

Pottery  1}  Mi  ihod.     w  .  Schiller. 

Thonwatren  Ind  12,    13  .  196. 

plying  coloured  glase  to  the  articbi 

-l\  coated  with  a  fall]  reaift,  it  is  proposed 

1..   employ    solntions   ol    mi '  the  articles    being 

dipped   therein  nml   then   fired.      In  th  s   manner  all  the 

-1    are    coloured,  and  the 

whole  can  thi     I  I,  thus  producing  a  smooth  aurface 

and  obviating   the   risk   of  melting  in  the  final  Bring,  the 


IX.-BOILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

!  I  urimiii.  < ' ■  ■  ui'/  in.  II.  r/- 

fel.l."    Ilu miu  1   Zeil   22, 

Tiii  author  tin. I-  thai  1  I 

into  Irwlrni.  in  pn ce  of  -  it  a  tempera- 

ImUsioa  ■  ■:  nil  sli  ne,  1  I  •  u  of 

■ 


by  being  steam-heated  to  S00:  C.  Unfortunately,  no  means 
of  Bnccessfully  applying  this  method  in  practice  has  yer 
been  discovered,  owing  to  the  rapid  corrosion  of  iron  pipe- 
ami  even  firebrick  in  tbe  superheating  apparatus  at  thi 
temperature-.  The  employment  of  ordinary  steam  with  a 
view  to  disintegrating  the  contents  of  the  kiln  is  unadi  i-ab!c, 
the  same  effect  being  inure  cheaply  accomplished  by 
mechanical  mi 

In  investigating  theeause  of  Bo-called  "dead  burning," 
be  finds  that  this  result  i-  chiefly  due  to  silica,  the  presence 
of  8  per  cent,  of  this   -  make  the  lime 

burn  dead  when  Babjected  to  a  temperature  of  ah 
1,000  C.  for  some  time.  Alumina  i-  less  harmful  in  this 
respect,  requiring  much  greater  heat  when  alone:  though 
isociation  with  -iliea  it  gives  rise  to  hydraulio  liuu  . 
Iron  greatly  facilitate-  this  latter  reaction,  so  thai  the 
kiln  temperature  necessary  for  the  formation  of  hydraulic 
cemenl  varies  inversely  with  the  amount  of  iron  present. 

Pure  calcium  carbonate,  on  the  other  haul,  does  not 
barn  dead  under  the  influence  of  overheating.  At  I, Goo  r 
it  sinters  and  becomes  useless  for  the  purposes  of  the  sugar 
manufacturer,  hut  only  by  reason  of  its  diminished  capacity 
for  slaking  rapidly  ;  however,  wh.-n  sufficient  time  i-  alio- 
it  absorb-  water  and  -lake-  perfectly. — I 

1         at.  Consideration!  regarding  the   Hardness  of,  an,i 
il,,    Method   for   it*    Determination.     Eng.   Ackermann. 
them.  Zeii.  22,    ■»"..  ■»'" 
In  judging  of  the  value  of  a  cemenl.  the  author  lays   - 
upan  the  consideration  of  the  final  hardness  of  the  mortar, 
rather  than  upon   ibe  di !gr<  .  -  ol    hardne--  attained  at  inter- 
mediate periods.      \  case  is  cited  of  a  cemenl  supplied  t" 
the  French  Government  which  tailed  to  set  sufficiently  hard 
in  seven  ot  98  day-  to  satisfy  the   official   tests,  and 
showed  ex  t-  at  the  end  of  three  and  -i\  months. 

In  this  particular  case  also  the  minimum  proportion  of 
sulphuric  acid  allowed  by  the  French  Government  —  1  per 
cent-  was  exceeded.  The  author  observes  that  uiauv 
excellent  English  and  German  cement-  contain  as  much 
us  from  •!  to  3  per  cent,  of  calcium  sulphate.  —II.  II.  I!    9 

1'ATKXTS. 

I', mil  i.r  Composition  in  be  usr.i  at  a  Coatiny,  more  i 
daily  in   Ilu    Afanufacturi    of  Artificial   Slates,  anil  for 
i  noting  Tilt  f,  Platen,  and  otht  r  Articles,    t '.  A.  llakau- 
son  ami  .1    II    Hakanson,  both  of  Kalmar,  Sweden,  and 
A.  H.   Bakanson,   Karlshnum,  Sweden.     Eng.  Pat 
April  I,  1897 
l  hi    composition    consists   of  finely  powdered  sandstone, 
■and,  ui  -iin ilar  material,  linseed  oil,  boiled  glue,  turpentine, 
ami  a  suitable  drier,  such  as  cerotine,  with  or  without   the 
addition  of  special  colouring  matters.     It  may  beapplii 
siilT  materials,  such  as   pasteboard,  or  to  pliable  materials, 
inch  .i-  leather,  cloth,  See.,  in  the  production  of  plal 
tih-  lo  be  used  for  inlaid  work,  or  for  making   imitation 
marble,   parqnel    flooring,    \c       A    priming   is    first   put   on 
and  afterwards  a  second   coat,   which   is  worked  up  to  u 
glossv  surface  by  the  application  of  suitable  pressure. 

—II.  II    I    - 

Plastic  Materials,  Impls.   in   ilu    Manufacture  of,     a     Q 

lliehre.    Iladi ■land.   Oestre    I. tinner.  Norway,      ling.    I'nt. 
9403,  April  18,  1897 

Tin-  Is  a  plastic  composition  consisting  of  wood-pulp  and 
hydraulic  cemenl  or  -imilai  materials  mixed  n  ith  solution  of 
irater-glae*.  It  rapidly  hardens,  and  is  both  tire  and  water- 
proof, and  for  moulding  building  mat.  rials  ami 
i,,r  .  variety  of  other  purpo-es. — H   II   It  s 

Porous  Substances,  Impts.  in  or  relating  to  the  Production 
„i     \v    P.  Thompson,  II  gh  II  dborn,   Middles  \      From 
M     Itosenbnum,   Stassfurt,  fSermaoy.      Kng     Pal 
June  94,  1897. 

In,     object    of   this    invention    i-    the   product i f  porous 

substances,   by    mixing   cemenl    or  other    m  ith    i 

itance  capable  of  being  afterwards  subliui    I      Naphtha- 
!ia- been  found  s litab'.c  for  the  purpost      II    II.  It.  S. 
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Artificial  Stone  Compositions,  Impts.  in  ;  applicable  also 
to  Cements  or  Plasters.  \V.  F.  Dyson,  Clupunm  Common, 
Surrey.  Eng.  Pat.  10,317,  April  26,  1897. 
This  invention  consists  in  the  production  of  an  aitificial 
stone  in  imitation  of  natural  red  sandstone  by  mixing  a  red 
aggregate  with  cements  or  plasters.  The  aggregate  is 
prepared  by  impregnating  sand  with  a  solution  of  iron 
sulphate  and  beatiDg  to  redness.  The  colour  may  be  varied, 
it'  required,  by  the  addition  of  iron  oxide. — H.  H.  B.  S. 

Cement,  Impts.  in  the  Manufacture  of.  C,  E.  Lee  and 
C.  F.  Lawton,  both  of  Xew  York,  U.S.A.  Eng.  Pat. 
24,179,  Oct.  19,  1897. 

To  3  galls,  of  a  17  per  cent,  solution  of  silicate  of  soda  are 
added,  in  the  form  of  powder,  3  lb.  of  calcium  carbonate, 
12  lb.  of  quartz,  and  3  lb.  of  a  compound  made  by  fusing  a 
mixture  of  60  parts  of  sand,  28  parts  of  lime,  34  parts  of 
alumina,  and  .J  parts  of  calcined  carbonate  of  soda.  After 
the  foregoing  ingredients  have  been  mixed  together  and 
ground,  1  lb.  of  ground  anhydr.  us  antimonic  oxide  in 
10  oz.  of  water  is  stirred  in.  The  product  is  to  be  used  for 
cementing  sand,  gravel,  &e.  to  bricks,  or  for  giving  a  smooth 
finish  to  brickwork. — H.  H.  B.  S. 


X.-METALLURGY. 

Stamp    Mills    [Gold],    The   Minimum    Amount  of  Water 
required  for.     Eng.  and  Mining  J.  1898,  65,  [16],  459. 

Two  samples  of  pulp  were  tested  with  a  view  of  ascertaining 
the  amount  of  water  required  for  complete  saturation.  The 
samples  had  been  ground  to  pass  a  60-mesh  screen  in  a 
dry  process  mill,  and  after  treatment,  had  remained  some 
months  under  cover,  and  were  to  all  appearance  free  from 
moisture.  They  were  each  treated  with  water  to  such  an 
extent  that  when  placed  in  a  pile  on  a  slightly  inclined 
surface,  a  little  water  would  drain  from  the  mass.     The  first 


sample,  which  was  ground  from  a  very  soft  ore,  probably 
talc,  required  96  galls,  of  water  per  ton.  The  second 
sample  was  of  a  red-brown  colour  and  much  harder  than 
the  first  sample,  and  required  66  galls,  of  water  per  ton. 

—  A.  S. 

Gold  Ore  Slimes,  Filter-Press  Treatment  of.     W.  McNeill. 
Inst.  Mining  and  Metallurgy,  May  18,  i898. 

The  author  advocates  the  use  of  the  filter  press  in  the 
extraction  and  washing  of  slimes,  as  opposed  to  the  coagu- 
lation and  decantation  process,  especially  in  cases  where 
water  is  scarce  and  where  the  ores,  when  crushed,  produce 
an  excessive  proportion  of  slimes,  such  as  in  the  case  of  the 
soft  talcose  clayey  ore  to  be  met  with  in  the  oxidised  zones 
in  the  West  Australian  goldfields.  He  briefly  describes  the 
treatment  of  the  slimes  at  the  Hannan's  lirownhill  Mine, 
where  they  are  obtained  by  the  dry  crushing  of  the  ore  ami 
dry  separation  from  the  sands  it>  a  Mumford  and  Moodie 
separator.  The  advantages  of  the  dry  separation,  beyond 
the  saving  of  water,  are  the  assurance  of  the  fine  state  of 
division  of  the  gold  and  the  retention  of  the  float-gold  in 
the  slime. 

The  next  treatment  consists  of  cyaniding  and  running 
the  sludge  into  a  receiver,  whence  it  is  forced  by  compressed 
air,  at  a  pressure  of  60  to  80  lb.  per  sq.  in.,  into  a  filter- 
press  so  constructed  that  the  complete  percolation  of  the 
slimes  with  water  and  washing  is  successfully  accomplished, 
without  the  formation  of  channels.  The  cake  produced 
retains  only  about  20  per  cent,  of  water,  as  compared  with 
50  percent,  in  the  decantation  method,  and  furthermore  the 
washing  is  effected  with  a  comparatively  much  smaller 
quantity  of  water.  The  time  taken  in  filling  the  press, 
washing  the  cake,  discharging  and  closing  the  press  again, 
is  50  minutes,  and  the  cost  is  considered  less  than  that  for 
workiug  chemical  precipitates,  sewage  sludges,  &c.  to  a 
corresponding  extent  in  the  filter-press,  owing  to  the 
greater  weight  per  cb.  tt.  of  the  resulting  slime-cake. 

—A.  \V. 


[Gold.]     Slime- Pulp  Formula-.     W.  A.  Caldecott.     J.  Chem.  and  Met.  Soc.  of  South  Africa,  1,  [3]. 
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1.) 

(2.) 
(3.) 
(4.) 
(5.) 

(6.) 


Let  sp.  gr.  of  slime-pump  =  j\ 

Let  per  cent,  (by  weight)  of  dry  slimes  in  pulp  =  y 
One  cubic  foot  of  water  or  solution  =  62'5  lb. 
One  ton  of  water  or  solution  =  32  cb.  ft. 
One  gramme  per  litre  =  1  oz.  (av.)  per  cubic  foot. 


Capacity  [in  cb.  ft.)  of  circular  vat  =  (diam.  in  ft.) 2  x  (depth  in  ft.) 
(7.)  Sp.  gr.  of  slime-pulp  =  {  W|  °f  »"**  +  »""»»  ~  Wt'  of  »ask- 


11 

It' 


.  of  (Mask  +  water)  -  Wt.  of  liask. 


(8.)  Sp.  trr.  of  dry  slimes  : 


(9.) 


Weight  of  dry  slimes  in  air. 


(.  Wt.  of  dry  slimes  in  air  +  Wt.  of  (flask  +  water) 

xy 
xy-VM  (.r-1) 


Wt.  of  (ttask  +  slimes  +  water.) 


Notes.—  In  sampling  a  charge  of  slime-pulp  undergoing  agitation,  a  narrow-necked  vessel  fastened  to  a  rod  should  be  employed,  so 
that  the  sample  may  be  taken  not  only  from  tin-  surface  of  the  charge,  "out  also  from  as  far  b?low  it  as  possible. 

A  500  c.c.  flask  is  a  convenient  size  to  employ  in  determining  the  sp.  gr.  of  the  pulp;  the  vessel  containing  the  sample  should  be  well 
shaken  in  the  intervals  of  pouting  into  Hie  Mask,  ho  us  to  prevent  settling  of  slimes  during  the  operation. 

3  i  This  statement  and  the  formnke  derived  from  it  are  not  absolutely  accurate,  but  sufficiently  so  for  practical  purposes. 

(5.)  The  use  of  this  for  simplifying  calculations  is  obvious.  For  instance,  the  solubility  of  a  substance  expressed  in  grammes  per 
litre  can  be  read  off  at  once  in  oz.  (av.)  per  cb.  ft. ;  similarly,  the  weight  of  dry  slimes  in  grammes  yielded  by  a  litre  of  pulp  can  be 
readily  converted  into  lb.  per  cb.  ft. 

(9*.)  By  use  of  this  formula,  preliminary  drying  of  slimes  for  sp.  gr.  determination  may  be  avoided.  Tha  sp.  gr.  i.ri  and  per  cent, 
by  weight  of  dry  slimes  (y)  may  be  determined  from  500  c.c.  of  slime-pulp  of  any  const  istency.  and  the  sp.  gr.  of  the  dry  slimes  calculated 
from  thrse  re  ults. 


Cadmium,  The   Electrolytic  Estimation   of.     E.    Rimbach. 
Zeits.  Anal.  Chem.  37,  [5],  284. 

See  under  XXIII. ,paye  CO  I . 


Gold  :  Minerals  which  accompany  it  in  Ore  Deposits,  and 
their  Influence  on  th;  Richness  of  iuch  Deposits.-  T.  A. 
Rckard.    Inst,  of  Mning  and  Metallurgy,  March  23   189P. 


- 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.      [Junejm.isas. 


Tuu  paper  U  a  discussion  on  th.    false   idea  thai 

■  always  indicate  Ibe   presence  of  gold,  especially 

ucalhies  in  different  pan*  of  the  world. 
-  ,me  districts  a  certain  mineral  might  indicate  toe 

iso)  no  use 
relianc    should 

ri  her  in  depth.     In  tin-  direc- 

,llv    supposed   i"   •  insure   contra 

The  prese of  tellurium  hai  •   be<  a  cop 

baneful  i  ■  the  metallurgist,  but    it-  combinations  w 
.  r  in  cert  .in  localities  in  An. 

nable  that  it  is  i  I   '"'    •'-  :l  ''"I"  l"1 

The  author  has  foun.l  ii  in  -  '"'  " 

unexplained   low  extract  ons   iu  the 

mill   might  be  traced   to  tellurium.     The  presence  ol   this 

■  appears  thus  to  be 

..r  trouble  in  metallurgical  treatment. 

[n  Western   Nu-naln   it  is  still  asserted  that  veins  1 

richer  belon  the  »  ll'"1  '"" 

„f  ,|,„  i  taining  us  normal 

l  ri  lend  oi  ';.  - 
•  that  gold  netimes  present 

in  the  cavities  in  the  quartz  remaining  after  the  removal  of 
i  pyrites.     In  support  of  this  it  is  believed  th  Id 

i*  notable  in  sulphuric  mid  in  the  presence  of  tellurium 
oxide,  and  it  i-  a  fact  th  it  with  chlorides  also  present,  it 
will  dissolve,  as  chlorine  is  then  formed.  As  the  mine 
water  is  salt,  the  theory  seems  at  least  tenable;  nevertheless 
as  an  improbable  explanation.  There  are  many 
geological  ex| 

In  the  Kalgoorlie  district   tl  hloritjc 

:,n.I  maguesian  matrix,  which  is  softer  and   more  BusceptiMe 

to  ■  rosion  lb  in  the  adjaci  nt  | r  quartzi  ps.     Trie 

ttrix  and  the   winnowiog  bj  the  wind  1ms 
.  hi-.  .1  ii  thick  di  poi  '  or  •  ■  "'■  nl  to  form  on  it-  Burface,  the 
i  ivitating  i"   the  bottom  of  thi*  cement  and  giving 
very  I  it  1 1>-  indication  at  the  top  of   tl 

math.    The   unsuccessful  working  of  the  quartz,  followed 
l.\  the  discover]  ol  these  richer  deposits  without  any  -urface 
D.is  the  probable  <>t i^-in  of  the  idea  that  Australian 
lodes  l»  ••■•in.  richer  with  depth. — A.  W. 

/.•   .        /,.■/„  „  .    o)     inlimom/  an    '•'/•    Cold- shortness   <■/'. 
I     B    Bperry.     Trans    Amer.    Inst.    Mining   Eng.,   Feb. 

I  hi  ooeurrenee  of  oraeks during  the  roUinf  s  due, 

in   -..nir  instai  t,  to  Um  impurities  ol   the  copper 

I,     The  author  added  to  an  alloy  of  60  per  cent,  of 

puretl   Ink.  copper  and  10  per  cent,  of  zinc,  quantities  of 

i. ii  i  \  H  i  in-  froi I    to  0  65  per  cent.,  and  ii  sted 

ill.    ti.  baviour  in   tbe  rolling  mill  of  tl"-  alloys  so  obi 
Brass  containing  0*006  per  sent,  of  antimony  can  be  rolled 

without  cracking, but  when  thi  percents      i J.the 

ir.    Indicates    the   presence    of    the    an ony,     The 

antimonj   in   electrolytii    coppci    no   doubl 
mnts  for  this  (ubitanci  not  being  reliable  as  a  constituent 
of  brass  whiob  has  to  1"  rolled.— J.  I.  1' 

.1,,'  ...../  and  Tin,  Separation  I  U  tal 

and  Similar  Alii"/*.     I'rott.  Bull,  <  him. 

11,     U], 

null  r  Will,  pagi  604. 

I  .    i  I       '  I  '■  termination   uf. 

I     l    -until  in,  1   ;  l   l.   \\  nl1. i         .1     Amer.  (  'hen 
.20,    '  . 

5    •    iiml.  I    \  \  I  I  I    .  pa  ..    604, 
'     I    In, n  111.   I>  1/  I 

,/.    «..    Viiehy.    ,1.  a  -.  20, 

>.  .   uii./.  r  will  .  ;• .    ■   '■  ■■!. 


PATENT. 

Linings  of  Metallurgical    Vet  <        Tiers'], 

I        -."in.     .J. Colby,  Hillingdon,  Bilfton,  Stafford. 
Pat  10,408,  April  27.  1-  •'. 

Special  bricks  for  lining  Bet  1  converters,  &e. 

ar,  made,  having  dovetails  "r  projections  on  th,  ir  sides  or 
ends,  giving  them  a  more  secure  hold  and  therefore  enabling 
;i  -.ii.  i  and  better  lining  to  be  constructed.— H.  H.  B.  S. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Aluminium  at  an  Electrode.     <i.  .1.  Hough.     J.  Amer. 

('hem.  .Sic.  1898,  20,  [4],  302- 

Ai.i  mimim  may  be  safely  used  us  a  substitute  for  platinum 
for  cathode]  with  solutions  of  nitric  acid,  oxalates,  or 
I.  -.  but  not  with  solutions  of  sulphate-  or  chlorides. 
It  cannot,  however,  be  used  for  anodes.  Although  coui- 
l  aluminium  cathodes  very  gradual!}  lose  in  weight, 
they  may  with  great  advantage  be  employed, especially  for 
copper  di  terminations.  Besidi  -  li.  ing  cheaper,  tbe  deposited 
copper  i-  more  readily  removed  from  them,  and  the  weight 
of  the  electrode  is  less  out  of  proportion  to  that  of  the 
deposit  lb  an  i-  the  Case  wiih  platinum. — W.  (,.  M. 

Cadmium  and  Iron,  Tin   Electrolytic  Separation  »f. 
W.  Btortenbecker.     Zeits.  fiir  Elektrochem.  4,  [i~.    409. 

See  under  X  X  1 1 1..  /"/ye  ' 

ferckloric  Acid  mid  Us  Salts,  The  Electrol  Hon 

of.      1.  loei-tir.     Zeits.  f Or  Elektrochem.  4,  [10],  386. 

under  yii.,  pag. 

Calcium  Carbide.     J.  Sieber.     (hem.  Zeit.  l*'.'f<,22, 
[81], 
under  II..  page  504. 

PATENTS. 
Carbides,    l»  Improved  Method  of  Producing.    J.  Landio, 

Stockholm,  Sweden.      En;.  Pat  I     ! 

Tin;  pulverised  raw  material-  of  the  carbide  which  it  is 
desired  to  produce  (oxide  or  carbonate  of  lime  ami  carbon 
in  malting  eart.ide  of  calcium,  silicic  acid  ami  carbon  tor 
on,  ami  so  en  i.  are  mixed  together  with 
the  addition  of  a  proportion  of  tar  or  other  raw  material 
containing  hydrocarbon,  ami  are  formed  into  briquette*  by 
heating  ami  pressure,  with  ,.r  without  the  addition  of  some 
tlu\  containing  tin  Bubstance  the  carbide  of  which  is  to  be 
produced;  for  instance,  calcium  chloride  in  the  case  of 
in  carbide.  Tin'  uniform  mass  thus  produced  Is 
introduced,  with  or  without  preliminar)  beating,  between 
tb,-  earbons  ol  an  electric  furnace,  the  electrodes  uf  which 

mav    be    made      movable     ttboul    ll  tudinal    axes    to 

•    th,n  slagging  together  with  the  bloom  formed. 

— <;.  n  k. 

Batteries,    lmi>ls.   in    Electrical   Galvanic.     [Impermeable 
Diaphragm        G.  Laura,  Turiu,  Italy       i  Pit,  5912, 

Mai  h  i". 
In   this  cell,  which  is  an   improvement  or.  that    described  in 
Pat.  l-'-t'i.  1895 (th  sJouri  i!  I  the 

powder  of  marsh  mallon   therein  employed,  powders  ms 
■  \   of  the  following  plant-  mav  be  1  ;  — 

(I.)   Prom  the  Jtnberoua  roi  m  Vlorentinat 

(9  i   I  i the    leaves   ami    stems   of    various    lichi 

ally  A.  Islandicus  and  /..  Caragasnf 

(8.)   I  If  I  he  -pi  i.ii  in  i  in  of  the  family  of  rn ,-  ; 

i   Prom  the  tuberous  root-  of  the  various  dahlia  ; 
'   Prom  the  flowers  of  the  crysanthem,  leucanthemum, 
crystinthriituin  ; 

i  roiu  the  flowers  of  Matricaria  Chamomilla  ; 
(7.;   from  the  roots  of  the  Glycyrrhisa  Glabra. 


June  3(1, 1899.] 
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The  cell  is  mollified  by  the  introduction  of  a  second 
inner  vessel  having  no  bottom,  and  provided  with  a 
turned-in  flange  which  supports  the  diaphragm.  Vertical 
instead  of  horizontal  diaphragms  may  also  be  employed, 
and  they  may  be  used  in  different  forms  of  batteries  in 
which  the  elements  are  zinc  and  carbon.  Hydrochloric 
acid  may  be  added  to  the  depolarising  liquid  previously 
described,  and  dilute  hydrochloric  acid  or  other  suitable 
conducting  material  may  he  substituted  for  sodium  chloride 
in  the  formation  of  the  diaphragm. — G.  H.  R. 

Batteries,  Primary,  Impts.  in.     W.  Rowbotham,  London. 

Eng.'Fat.  9276,  April  12,  1S97. 
An  improved  construction  of  liquid-feeding  arrangements 
of  batteries  of  the  kind  described  in  Eng.  Pat.  2378  of 
1897  (this  Journal.  1898,  465).  Claim:  "A  primary 
battery  of  the  kind  described,  having  a  closed  compartment 
fed  with  acid  from  a  reservoir  having  at  its  upper  part  a 
gas  trap  so  arranged  that  the  action  of  the  battery  generates 
nitrous  or  other  depolarising  fumes,  which  produce  press  ire 
within  the  closed  part  of  the  cell,  and  thus  cause  acid  to 
pass  through  the  porous  partition  into  the  active  part  of 
the  battery." — J.  ('.  11. 

Batteries,  Impts.  in  Primary.  [Circulation.]  W.  Row- 
botham,  Loudon.     Lug.  1'at.  10,71!),  April  30,  1897. 

This  battery  which  is  an  improvement  on  KDg.  Pat.  237S, 
1897  (.this  journal,  1898,  165),  consists  of  two  compart 
menu  placed  side  by  side,  one  of  which  is  gas-tight,  and 
which  arc  supplied  continuously  with  electrolyte  through 
the  intermediary  of  small  reservoirs  arranged  in  steps  from 
two  large  vessels  containing  respectively  water  and  an 
aqueous  solution  of  sulphuric  and  nitric  acids.  The  anodes 
consist  of  turnings  or  scrap  metal,  preferably  iron,  contained 
in  a  casing  of  some  metal,  such  as  aluminium,  which  is  not 
appreciably  acted  on  by  the  electrolyte,  while  the  cathodes, 
which  are  formed  of  carbon  rods,  are  contained  in  porous 
pots. — G.  H.  R. 

Electric  Batteries  [Cordon  Fm-I],  Impts.  in  or  connected 
with.  J.  L.  Eobell,  Harlesden,  .Middlesex.  Lug.  Pat. 
10,484,  April  27,  1897. 

Relates  to  batteries  in  which  carbon  or  carbonaceous 
matter  is  oxidised  by  fused  lead  oxides.  A  porous  pot  con- 
taining an  electrolyte  is  suspended  within  a  cell  containing 
another  electrolyte,  and  heated  by  a  suitable  furnace,  one  of 
such  electrolytes  being  fed  with  carbonaceous  matter  and 
the  other  with  oxygen;  a  compound,  consisting  of  bichro- 
mate of  potash,  chromium  trioxide,  and  caustic  soda  or  pot- 
ash, being  used  for  the  oxygen-fed  electrolyte.  The  carbon 
is  oxidised  by  molten  lead  earning  oxvgen  from  this  elec- 
trolyte.—J.  C.  R. 

Batteries,  Electric  Accumulators  or  Storage  ;  Impts.  in  or 
relating  to.  ( ).  Lindner,  Brussels.  Kng.  Pat.  11,861, 
May  13,  1897. 

"  Lead  electrodes,  provided  with  a  spongy  surface,  obtained 
mechanically,  formed  of  small  irregular  torn  cavities  with 
no  even  or  regular  surface  space  between  same,"  &c.  .  .  . 
"  retaining  in  its  irregular  torn  cavities,  lead  oxides  artifi- 
cially applied,"  &c. — J.  ('.  R. 

Batteries,  Impts.  in  Galvanic.  [Double  Cell.]  R.  Krayn 
and  Co.,  Koenig,  Berlin,  GermanT.  Eng.  Par.  12,675, 
May  22,  1897. 

A  zixe  rod  stands  in  a  solution  of  common  salt  contained 
in  a  carbon  porous  pot,  surrounding  which  is  a  paste  of 
ammonium  chloride  enclosed  within  a  zinc  outer  cell,  both 
the  zinc  and  the  carbon  being  provided  with  terminal-,  so 
that  the  arrangement  forms  a  complete  double  cell  possess- 
ing a  common  electrode. — G.  H.  R. 

Batteries,  Impts.  in  and  relating  to  Electric  Accumulators 
or  Storage.  [Dry  Cells.]  A.  Heiuetuann  and  W.  Schafer, 
Berlin,  Germany.     Eng.  Pat.  15,047,  June  23,  1897. 

The  electrolyte  is  absorbed  by  a  filling  of  chemically  pure 
wood  charcoal  which  surrounds  the  electrodes,  and  which  is 


cither  in  the  form  of  powder,  or  is  compressed  into  casings 
or  plates  which  protect  the  electrodes  and  prevent  the 
gradual  falling  out  of  the  active  material. — G.  H.  11. 

E'cctric  Batteries,  Impts.  in  and  connected  with  Substances 
to  Prevent  Polarisation  in.  (t.  Platner,  Witzenhausen- 
on-the-Werra,  Germany.     Eng.  Pat.  23,329,  ( let.  1 1,  189". 

I.  "  Composition  for  filling  electric  battery  cells  for  depo- 
larisation  purposes,  composed  of  chlorates  of  potassium  or 
s.tilmm  combined  with  the  peroxides  of  the  heavy  metals, 
their  acids  and  salts,  the  peroxides  of  the  heavy  metals  free- 
ing the  oxygen   of  the  chlorates  by  catalytic  action."  .  .   . 

11 "composed  of  chlorates,   metallic    salts,"  iron, 

chromium, &c,  "  which  arc  capable  of  readily  forming  basic 
silts,  and  the  peroxides  of  the  heavy  metals,"  lead,  man- 
ganese, &c. — J.  C.  11. 

Compositions,  Acid-Proof  and  Electric  Insulating  ;  Impts. 
in.  W.  Morison,  Montelair,  Xew  Jersey,  U.S.A.  Eng, 
Pat.  9290,  April  12,  1897. 

I'iik  composition,  which  is  used  for  battery  cases  and  the 
like,  is  prepared  by  melting  asphalt  and  intimately  mixing 
asbestos  fihre  therewith  whilst  hot ;  the  mass  is  then  spread 
out  on  a  hot  surface,  and  the  moisture  and  foreign  sub- 
stances are  removed  by  thoroughly  working,  beating,  and 
pounding  the  material.  To  make  the  composition  more 
k  and  tenacious,  a  small  quantity  of  gutta-percha  may 
be  worked  in.  The  addition  of  sulphur  makes  the  material 
-pongy  and  gives  tenacity  to  the  mass.  This  is  worked  in 
after  the  composition  has  been  spread  out.  It  is  then 
pounded  whilst  hot  to  expel  all  foreign  matter. 

The  above  operations  are  performed  at  a  moderate  tem- 
perature (not  less  thau  150°  P.).  When  ready,  the  compound 
is  put  into  a  mould  hot,  and  it  can  be  taken  out  after  20  to 
40  seconds,  forming  a  hard  and  smooth  material,  having  a 
polished  surface  and  requiring  no  seasoning  or  further 
treatment. — I).  B. 

Electrically  Decomposing  Soli, I  Substances,  .1  Process  of 

and    Apparatus  for.       W.    S.    Romme,    Xew    Rochelle, 
.state  of  Xew   York,  U.S.A.     Eng.  Pat.  11,402,  May  7, 

1897. 

Pauticilaiily  intended  for  the  decomposition  of  salts  of 
the  alkalis,  such  as  the  chlorides  of  sodium  and  potassium, 
aud  the  production  of  hydroxides  and  chlorine  therefrom. 
With  the  object  among  others,  of  minimising  the  volume 
of  electrolyte  acted  upon,  the  solid,  as  common  salt,  is 
dissolved  by  water  percolating  through  layers  of  it  arranged 
above  and  between  horizontal  electrodes  fitted  in  a  tank,  the 
resulting  solution  being  run  off  from  below  the  electrodes. 
Five  claims.  I.  "  .  .  decomposing  solid  substances  elec- 
trically, which  consists  in  placing  the  substance  to  be  acted 
upon  between  electrodes,  and  causing  a  liquid  solvent  of 
the  substauce  treated,  to  percolate  through  the  mass  in  such 
quantity  as  suffices  merely  to  keep  the  mass  moist  without 
submerging  the  niass  in  said  fluid,  and  passing  an  electric 
current  through  the  mass." — J.  C.  R. 

Insulating  Material,  Impts.  in  the  Manufacture  or  Pro- 
duction of  an  ;  and  the  Application  thereof  to  the  Insu- 
lation of  Electrical  Conductors.  H.  Edmunds,  Loudon. 
Eng.  Pat.  14,439,  June  15,  1897. 

Papeb  or  other  fibrous  material  is  coated  on  both  sides 
with  a  solution  of  vulcanised  or  unvulcanised  rubber  of 
such  "  density  "  that  it  shall  not  penetrate  into  the  sub- 
stance of  the  paper,  but  shall  leave  the  pores  full  of  air. 
The  solvent  is  evaporated  as  usual,  aud  the  product  is 
wound,  spirally  or  otherwise,  round  the  conductors  whilst 
the  rubber  coating  is  still  tacky.  The  whole  may  then  be 
painted  with  another  solution  of  rubber,  if  desired,  and 
dually  vulcanised  or  united  by  heat. — E.  II.  L. 

Electric  Accumulators,  Impts.  in  and  relating  to.  C.  Junge, 
London.  Erom  R.  Knoschke,  Leipsic,  German}-.  Eng. 
Pat.  4S25,  Feb.  2C,  1898. 

Spohgy  load  of  fine  texture  is  produced  by  boiling  lead  in 
dilute  nitric  acid,   10   to   20   per  cent.,  the    boiling   beiug 
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stopped  before  tlic  formation  of  erysl  ill  begins,  cooling  the 
solution,  immersing  strips,  rods,  or  lur-  of  line,  coke,  or 
coal  therein,  and  adding  pulverised  manganese  peroxide  to 
the  spongy  lead  precipitate,  mixed  with  minium  or  litharge. 

1  ni-  mixture  is  used  be  active  material.— .1.  t     B. 
(B.)— ELBCTBO-MBTALLUEGr. 

7/iyA  Temperate  V<  I  i    tf<   Production  of, 

and  i<n    ih'    Preparation  of  MetaU    FueiUi  with   djffi* 

cully,  a  hh    iiuinin     Goldacbmidt.     Zeits.  f. 

ektrochem.  J  |        I   ,494—498.    (See  also  pp.  543 

and  618;) 

The  author  shortly  reviews   previous  work  on  tbe  use  of 

aluminium    in    producing    high    temperatut   -.    and    then 

describes   tbe   method    be   adopts.     \-  is  well  known,  an 

action   takes   place   when  aluminium 

unite-    with    oxygen,   tbe   estimated    temperature  of    the 

reaction    being  id  out   8,000    ('.     In   order   practically  to 

make  use  of  the  high  temperatures  thus  obtained,  the  chief 

difficulty  is  so  lo  moderate  and  control  the  reaction  that  it 

will  perform  the  required  work. 

The  fir-t   point    10   be  noted  is  thai  it  is  not  i cssary  to 

heat  up  the  whole  of  the  reacting  mass  to  the  temperature 
of  ignition.  It  i»  sufficient  to  start  the  combustion  at  a 
single  point  only,  bul  tin-  in  itself  presents  Bome  difficulties. 
In  the  preparation  of  metallic  chromium  from  a  mixture  of 
its  oxide  with  powdered  aluminium,  these  difficulties  may 

easily   1 vtreome  by  applying  at  am  convenient  point  a 

small  quantity  <f  a  mixture  of  aluminium  with  a  more 
easilj  reducible  oxide,  or  preferably  a  peroxide.  Lead  oxide, 
copper  oxide,  potassium  permanganate,  and  many  other 
substances  maj  he-employed  for  tins  purpose. 

One  great  advantage  of  this  process  is  thai  it  admits  of 

the  preparation  of  pure  metals  free  from  aluminium  ;  the 
only  precaution  which  requires  to  lie  observed  is  that  the 
oxide  to  be  reduced  must  be  present  in  slight  excess. 

Tin-  process  i-  capable  of  two  mam  applications.     In  the 
first  place  the  heat  given  off  by  the  combustion  of  a  mixture 

of  aluminium  with  any  convenient  oxide  may  be  utilised 
for  heating  purposes  only  (welding,  &c),  or,  secondly,  the 
reducing  power  of  aluminium  at  a  high  temperature  may 
In-  u-cd  for  tlir  preparation  of  pure  metals  or  alloys.  In 
either  ca-i ly  slight  alteration-  in  the  mode  of  working- 
are  neccs-ary.  If  n  moderate  heat  be  required,  the  rending 
mass  is  dilated  by  the  addition  of  some  inert  substance, 
which,  el  'in-  same  time,  prevents  the  whole  mass  from 
molting.  A  convenient  mixture  of  this  sert  i-  composed  oi 
aluminium  and  the  chi  lable  oxide  (e.g.,  iron  ore. 

-and.  Bus.  i.  which  is  then  diluted  either  with  a  large  excess 
of  the  same  oxide  or  with  magnesia,  lime  8tc.  If,  on  the 
other  hand,  the  metal  itself  be  required,  a  large  excess  of 
the  oxide  must  be  avoided,  so  that  the  heat  which  is 
generated  will  not  only  melt  the  metal,  bul  also  the  slag 
random),   which   then   protects   the   regulus   from   the 

Thi  following  experiments  illustrate    the  applications  of 
tin    process       A  rivet  weighing  8  kilos  .  such  .is  is  used  in 

the (traction  of  bridges,  is  surrounded  by  a  mixture  of 

oxide  of  iron,  sand,  &c,  and  powdered  aluminium,  and 
almost  wholly  embedded  in  audoootained  in  a  wooden  hox. 

On  the  top  of  tbe  small   ex] id  portion  ol  the  aluminium 

mixture  i-  laid  a  sm  til  hall  prepared  by  mixing  aluminium 
powder  with  a  mi  reducible  oxide,  tnd  into  which 

is    inserted    a    -hurt   length   of    magnesium   ribbon. 

letting  lite  to  the  magnesium  rihhon, 
and  as  soon  a-  this  i-  done  man  sand  is  placed  on  the  lop 
in  order  to  ke<  p  in  the  heat.  If  the  content^  of  the  wooden 
hox  are  cmptii  d  out  after  a  short  time  it  will  be  round  that 
the  rival  ii  white  hot  and  readj  for  forging. 

In  a  somewhat  timilai  way  l-tn.  inn,  pipes  may  be  hard- 
■oldered  at  an  estimati  d  cost  of  nboul  _>/  •,  or.  two  pit 
wrought  i r -  •  i ■  say  !••  fos  d  (welded)  together,  The  joint 
so  obtained  ia  satisfactory,  ai  can  bo  shown  by  sawing  the 
at  through  at  if.  joint  It  i-  claimed  that  such  a  joint 
is  better  than  that  produced  bj  velding,  owing  to 

the  greater  uniformity  of  beat      Bj  diminishing  thi    ;ti  mtity 
of  inert  material,  the  iron  in  the  above  experiment  may 
easily   be    melted      Holes    ir.ai    he    made    through 
wrought  iron    platot    by    igniting    some    of     the    reactioa 


mixture  on  them,  and  adding  more,  if  necessary,  as  soon  as 
the  reaction  has  -tarted. 

lit  order  ;o  reduce  chromium  from  its  oxide,  a  mixture  of 
thi-  and  powdered  aluminium  i-  made  and  introduced  into 
a  erneil  !c  lined  with  magnesia.  The  reaction  is  started  ;l- 
btfore.  and  the  mixture  ttiL-n  added  continuously  until  tl  i 
crucible  is  full.  After  cooling,  the  crueihle  is  broken  open 
and  tbe  regulus  of  metallic  chromium  removed.  At  the 
'lug  of  the  German  Klectroehcmical  Society,  at  which 
the  author  communicated  his  paper,  he  showed  a  ma- 
chromium  weighing  25  kilos,  prepared  in  this  way.  By 
making  two  aperture-  iu  the  crucible,  one  for  the  introduc- 
tion of  the  mixture  and  the  other  for  the  outflow  of  the 
chromium,  the  proces-  may  be  worked  continuously,  as  in 
the  case  of  the  electric  furnace. 

It  is  claimed  that  the  temperature  attained  is  higher  than 
in  the  ordinary  electric  furnace,  and  that  a  given  quantity 
of  material  c  in  be  put  through  iu  a  shorter  time.  Moreoi 
the  chromium  is  al-o  free  from  carbon  or  carbides.  The 
alumina)  produced  in  the  furnace  may  be  reconverted 
into  aluminium  and  u-ed  over  and  over  again,  or  it  may  be 
used  for  polishing,  since  it  possesses  ccrtiin  advents 
over  emery. 

Almost  all  metals  may  be  reduced  from  their  oxides  in 
this  way,  and  the  yield  is  nearly  theoretical.  The  different 
alloys,  r  7  ,  •■  chrom-manganin,"  copper-chromiom,  >x;e.,  cast 
also  be  prepared  The  slag  from  the  furnace  contains 
minute  rabies,  which  owe  their  colour  to  chromium. 

for  the  preparation  of  pure  metals  it  is  necessary  to  u-e 
pure  aluminium,  but  lor  heating  purposes  only,  crude 
(50  per  cent  )  aluminium  may  be  employed.  Besides 
oxide-  the  OXy   -alts  of  certain  metals  may  be  teducedin  tlie 

same  w  ay 

Tbe  author  looks  upon  aluminium  as  a  "heal  accumu- 
lator," since  it  is  possible  to  transport  it,  and  by  its  union 
with  oxygen  develop,  wherever  necessary,  an  amount  of 
energy  corresponding  to  thai  which  was  originally  required 
for  it-  piep  nation. — .1    S. 

Copper,  Technical  Separation  of,  from  the  Group  >>i 
I'n  ih- 1  MetaU  {Nickei,  Cobalt,  Iron,  Zinc).  Ii.  Neu- 
mann. Zeits.  f.  Blektrochem.  (1898),  4,  816— 881  and 
888— 

DoRIXG  the  electrolytic  refining  of  copper,  the  following 
foreign  metals  contained  in  the  anode  (crude  copper  | 
directly  into  the  anoile  mud  :  viz.,  silver,  gold,  platinum, 
bismuth,  tin.  arsenic,  antimony,  and  lead  ;  whilst  others  are 
only  precipitated  from  the  solution  on  long  standing  or  after 
saturation  The  more  positive  metals,  nickel,  cobalt,  iron, 
and  zinc,  on  thi  other  hand,  are  dissolved  out  of  the  anode 
along  with  the  copper,  hut  are  not  deposited  on  the  cathode. 
owing  to  the  Ion  KM  K.  employed.  The  hath,  which  was 
originally  an  acidifii  >i  copp  r  sulphate  solution,  thus  becomes 
i i.li  r  in  these  pos  live  metals  and  poorer  in  copper.     If  tbe 

anod mtains  much  larger  quantities  of  the  positive  mel 

than  arc  •  -  ■  ill]  found  in  crude  copper — r.y.,  German  silwr. 
brasi  >x;c. — then  pure  copper  will  be 

deposited  on  the  cathode  as  before,  provided  the  I-  Ml'. 
.I  -  not  exceed  that  generally  employed  in  the  electrolytic 
refining  of  copper,  The  problem  which  the  author  set 
himself  was  to  dctcrniini  tbe  effect  of  the  large  quantities 
of  poritivi    metals  dissolved  in  the  bath  on  the  nature  of  the 

ooppei  'ho.  sited  on  tin  cathode.    Thi nclusions  at  which 

In-  has  arrived  may  be  summarised  as  follow-  • — 

Alloys  >f  e.qper  with   the  mire  positive  metals,  nickel, 

ilt.  iron,  zinc,  and  aluminium,  may    be   refined   in  tbe 

ordinary  way.    The  eoppei  only  is  deposited  on  the  cathode, 

whilst    the    otb.r  metal-    remain   in   solution.     The    K.M.I'. 

per  hub  -1 1 1  not  much  exceed  0*5  volt.     As  the  electro- 

lv-i-  proceeds,  the  resistance  of  the  electrolyte 
owing  ton-  becoming  poorer  in  copper  and  richer  in  the 
other  to.  till-,  ami  for  this  reason  the  efficiency  of  the  corn  nl 
falls.  Not  only  is  this  so,  but  the  quality  of  the  o  pper 
deposited  ;r:s  worse  and  worse,  so  that  practically  tbe 
electrolysis  must  bestoppedal   i  c  rtain  point.     Theexperi 

mcot  I  Seidel  have  shown  that   the  preoij 

tiou  of  brownish-red  powdery  eoppei    is  connected  with  a 
.in    low   concentration   of   the   copper   ions  in    solution, 
and  hence,  during  the  refining  of  the  above  alloys,  a  p 
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must  ultimately  be  reached  when  spongy  copper  is  deposited. 
Addition  of  more  free  sulphuric  acid  can  in  no  way  prevent 
this.  According  to  the  law  of  mass  action  it  would  rather 
tend  to  facilitate  the  formation  of  spongy  copper.  This 
being  so,  the  suggestion  of  certain  authors  to  employ 
nothing  but  sulphuric  acid  in  the  bath  is  misleading.  Start- 
ing with  a  bath  containing  sulphuric  acid  only,  the  copper 
obtained  by  the  author  still  remained  spongy  in  texture, 
<ycn  after  the  electrolysis  had  been  allowed  to  proceed  for 
2d  hours.  It  has  also  been  stated  that  during  the  refining 
of  the  above  alloys  the  bath  ultimately  becomes  entirely 
free  from  copper.  This  is  not  borne  out  by  actual  experi- 
ment, and  the  author  considers  it  cheaper  to  remove  the 
remainder  of  the  dissolved  copper  by  means  of  sulphuretted 
hydrogen  than  by  the  introduction  of  insoluble  anodes,  or 
anodes  composed  of  the  more  positive  metals. 

Since  an  Austrian  firm  has  succeeded  in  electrolytieally 
refining  crude  copper  containing  20  per  cent,  of  impurities, 
the  author  considers  that  Canadian  nickel  ore  will  probably, 
iu  the  near  future,  become  of  greater  importance,  if  it  can  be 
treated  in  a  similar  manner. — J.  S. 

Chromium,  Electromotive  Behaviour  of.  [Active  and 
Passive  States  of."]  \V.  Hittorf.  Zeits.  fiir  Elektrochem. 
1898,4,  [21],  481—492. 

In  an  address  to  the  German  Electrochemical  Society, 
Hittorf  described  the  results  of  experiments  made  with 
two  specimens  of  metallic  chromium  supplied  by  Mcissan 
and  GoMschmidt  (see  accompanying  [Goldschmidt]  ab- 
stract) respectively. 

Zinc,  according  to  Wohler,  precipitates  metallic  chromium 
from  its  fused  salts,  and  it  was  therefore  to  be  expected 
that  chromium  would  occupy  a  position  immediately 
following  zinc  at  the  positive  end  in  the  electromotive 
series  of  metals.  It  was  found,  however,  that  when 
chromium  was  dipped  into  solutions  (say  dilute  HCI,  &c, 
which  da  not  cause  the  liberation  of  hydrogen  at  the 
ordinary  temperature),  it  was  not  only  electro-negative 
towards  zinc,  but  also  with  respect  to  cadmium,  iron, 
nickel,  copper,  mercury,  and  silver.  It  had  no  action 
on  the  neutral  salts  of  these  metals,  even  at  the  boiling 
point ;  the  chlorides  of  gold  and  platinum  and  palladious 
chloride  were  also  unattacked. 

Mercuric  and  euprie  chlorides  and  cupric  bromide  only 
were  reduced  to  the  lower  salts  at  the  boiling  point.  In 
this  respect  chromium  behaves  like  silver,  but  at  low 
temperatures  generally  it  acts  like  a  noble  metal. 

Attention  is  called  to  the  fact  that  chromium  forms  three 
classes  of  compounds,  corresponding  to  the  three  stages  of 
oxidation,  CrO,  Cr,0:),  and  Cr03,  and  that  when  it  is 
employed  as  the  anode  during  the  electrolysis  of  one  and 
the  same  electrolyte  (ZuCU),  it  dissolves  with  the  formation 
of  different  compounds,  according  to  the  temperature  and 
the  solvent  used. 

Chromium  exists  in  three  different  states,  viz.,  passive, 
active,  and  indifferent,  and  in  each  of  these  states  it  occupies 
a  different  position  in  the  electromotive  series  and  possesses 
a  different  chemical  behaviour. 

In  the  ]>assive  state  it  is  a  noble  metal,  it  possesses  no 
reducing  action  on  the  salts  of  other  metals,  and  follows 
platinum  at  the  electro-negative  end  of  the  electromotive 
series  of  metals.  This  is  its  normal  condition  at  the 
ordinary  temperature  ;  and  when  it  serves  as  anode  during 
<he  electrolysis  of  ZnCl.i,  NaCl,  HCI,  &c,  it  dissolves  with 
formation  of  chromic  acid,  which  colours  the  solution  in 
the  neighbourhood  of  the  anode  yellow. 

In  the  active  state  (produced  generally  at  a  higher 
temperature)  it  immediately  follows  zinc  in  the  Volta-series. 
and  replaces  all  the  more  electro-negative  metals  from  their 
salts. 

Employed  as  anode  during  electrolysis  of  (boiling) 
chlorides,  it  dissolves  as  CrCl,,  imparting  a  bluish-green 
colour  to  the  solution.  In  certain  cases  the  solution 
requires  to  be  heated  above  100°,  as,  for  example,  when 
the  chlorides  of  magnesium  and  zinc  are  employed.  A 
chromium  anode  still  remains  passive  in  a  boiling  dilute 
solution  of  zinc  chloride  (to  which  an  excess  of  zinc  oxide 
has  been  added  to  neutralise  all  the  free  hydrochloric  acid), 
and    the   yellow  colour  of   chromic  acid   is   observed.     If, 


however,  the  solution  is  gradually  evaporated,  the  tem- 
perature rises  as  it  becomes  more  concentrated,  and  finally, 
at  about  130°  C,  the  green  coloration  due  to  the  formation 
of  CrCU  appears. 

The  passage  of  chromium  from  the  inactive  or  passive 
condition  to  the  active  is  also  exemplified  by  the  following 
experiment.  Passive  chromium  may  be  boiled  for  any 
length  of  time  in  solutions  of  the  chlorides  of  copper, 
gold,  palladium,  or  platinum,  without  reducing  them.  If, 
however,  it  be  introduced  into  a  boiling  solution  of  potassium 
or  sodium  chloride,  it  immediately  acquires  its  new  active 
character.  Consequently,  a  fragment  of  chromium  which, 
on  being  employed  as  an  anode,  has  yielded  chromic  acid 
during  electrolysis  may  be  boiled  in  a  test  tube,  for  any 
length  of  time, with  the  chlorides  of  the  heavy  metals 
without  causing  any  reduction ;  but  if  any  of  the  chlorides 
of  the  alkali  met  lis  be  now  added,  reduction  immediately 
takes  place.  This  action  becomes  slower  and  slower  the 
less  the  quantity  of  KG,  &c.  added,  and  finally  becomes 
inappreciable.  Moreover,  the  reducing  action  only  lasts  as 
long  as  the  high  temperature  is  maintained,  and  ceases  as 
soon  as  the  solution  cools  down  again. 

In  the  intermediate  state  it  takes  up  an  intermediate 
position  iu  the  electromotive  series,  and  forms  an  inter- 
mediate compound.  An  alcoholic  solution  of  zinc  chloride, 
on  electrolysis,  yields  a  beautiful  green  solution  of  CrCl3  at 
the  chromium  anode. 

Passive  chromium  does  not  combine  with  free  iodine, 
even  in  the  nascent  state,  whilst  the  active  modification 
removes  iodine  from  hydriodic  acid. 

The  behaviour  of  chromium  towards  melted  salts  is  also 
described. 

Hittorf  considers  that  the  passive  condition  of  iron  may 
well  be  ascribed  to  the  formation  of  an  invisible  film  of 
oxide,  which  protects  it  ;  but  a  similar  explanation  of  the 
passive  condition  of  chromium  docs  not  hold  good,  as  is 
shown  by  numerous  experiments.  17  p  to  the  present  no 
satisfactory  explanation  has  been  given  of  the  remarkable 
behaviour  of  chromium.  In  its  three  different  states  it 
possesses  such  widely  divergent  properties  as  have  hitherto 
only  been  found  in  different  metals. — J.  S. 

Gold,  The  Electrolytic  Deposition  of.  E.  Wohlwill. 
Zeits.  fiir  Electrochem.  4,  [16],  [17],  and  [18],  379 — 
385;  402—409  ;  421—423. 

A  very  lengthy  article,  giving  the  result--  of  experiments 
made  at  the  Norddeutsche  Arhnerie.  Hamburg.  Pettenkofer 
showed  50  years  ago  that  gold  purified  by  the  usual  sulphuric 
acid  parting  process  always  contained  small  amounts  of 
platinum  and  silver.  The  utility  of  nitre  as  a  purifying 
agent  he  proved  to  be  due  to  its  oxidising  action  upon  the 
platinum,  and  he  was  also  able  to  show  the  presence  of 
platinum  in  the  nitre  sl3g  from  such  fusions.  The  practical 
results  of  these  discoveries  was  the  Aqua-regia  parting 
process  for  gold  and  platinum. 

The  Hamburg  Xord-deutsche  Affinerie  chemists  com- 
menced to  investigate  the  subject  of  the  electrolytic 
separation  of  gold  from  platinum  and  silver  20  years  ago, 
and  at  the  Paris  Exhibition  of  1881  a  bar  of  electrolytic 
gold,  testing  -Ui£ii  fine,  was  shown. 

The  method  of  electrolytic  parting  has  been  improved 
since  that  date,  and  is  now  patented  in  the  author's  name  in 
Germany,  England,  the  Transvaal,  and  the  Australian 
colonies.  Gold  chloride  solution  was  the  only  possible  form 
of  electrolyte :  the  cyanide  was  not  practicable,  since  both 
silver  and  copper — impurities  of  raw  gold — form  soluble 
cyanide  salts ;  and  the  electrolytic  gold  produced  by  the 
Siemens  and  Halske  process  always  contains  the  silver  and 
copper  present  in  the  electrolyte.  The  author  found, 
however,  that  neither  a  neutral  solution  of  auric  chloride,  nor 
a  solution  of  the  hydrogen  auric  chloride  salt,  would  serve 
his  purpose,  since  the  chlorine  liberated  at  the  anode  did 
not  attack  the  raw  gold,  but  either  escaped  as  gas  or  reacted 
with  the  water  and  liberated  oxygen.  This  is  all  the  more 
remarkable,  since  if  hydrochloric  acid  be  electrolysed  with  a 
gold  anode,  solution  occurs.  The  author  explains  the 
different  behaviour  of  the  gold  by  the  theory  that  solution 
only  occurs  when  the  salts — HCI,  NaCl,  KG,  &e. — are 
present   iu  the   electrolyte  in  sufficient  quantity  to   permit 
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the   formation  of  complex  salts   of   the    hydrogen    auric 
chloride  type;  that  is,  when  the  conditions  :ire  fai 
to  the  |  i  the  ion  —  \n  .'!,.     Hittorf  showed  long 

ago  that  when  solutions  of  eoinpli  i 

tnplex    :i ni< .11  separates  at  ti"  1 

■',.    anion—  sit  of  gold  at  the 

cathode  is  dm  I  on  between  this  -    Vu(  I, 

and  the  hydrogen  oi    potassium   liberated  at  'he  ca'hode. 

oi  th.   ion  — Aul  I4 — in  such  an  elect n >li 
be  proved  by  adding  silver  nitrate.     A  complex  precipitate 
contain  -  tir-t   formed,    and   the   Bilver  cl  loride 

which  .  ■■■  -  "ii  Man  ling  or  exposure  to  light, 

i-lan   reaction.     In   the  c luct    of  the 

electrolytic  prtx at  Hamburg,  the  conditions   favo 

to  the  -■  ilut ;  in  i  I  the  ";nld  anon.  I   ai.-  obtained  bj  continual 
additions  .•!    hydrochloric  acid  to  the  anode  cham 
the  cells,     ila-   higher  the  current  density  employed,  the 
more  frequent  must  these  additions  be.     (ncn 

perature   of  the  electrolyte   has   the    set fleet,   and   if 

chlorine  has  commenced  i"  escape  as  a  gas  at  the  an 
can   be  stopp  . t iii^r   the  electrolyte.     II    sufficient 

hydrochloric  acid  were  present,  the  author  found  that  a 
current  densil  imperes  per  sq.  metre  (273  amperes 

per-.),  it  )  might  bo  safely  used;  and  under  these  condfc 
ii. hi-  a  plate  of  gold  4  mm.  thick  and  i  kilos,  in  weight 
could  be   wh  '1  by  ti   current  percs  in 

S  hours 

In  actual  work  a  ciirrint  density  of  one-third  the 
and  an  1  M.I  .  of  only  I  volt  is  used  ;  the  time  required  for 
ilutioc  ..t   snch  a  plate  of  gold  is  thus  increased  to 
15  hours. 

The  gold  i-  obtained  at  the  cathode  in  coarse  crystalline 
particles,  «  bich  do  not  fall  away  from  the  surface,  but  which 
can  be  easily  detached  by  mechanical  means.     The  electro 
ryte  should  contain  Iper  litre.  Tin- electrodes 

can  be  placed  verj  close  together,  as  there  is  no  "  ti 
of  the  deposit,  ami  the  volnmi  trolyte  required  pet 

cell  is  therefore  not  great.  The  depositing  vats  of  the 
••  Frankfurter  Gold  n.  sillier  Scheide  Anstall  "  in  Hamburg 
suffice  to  yield  7">  kilos.  One  gold  per  34  hour-,  yet  they 
only  cover  aground  b|  iq   m. 

All  th.  ut-  of  the  anode,  with  the  exception  of 

the  silver,  pat  ition,  but,  owing  to  the  lower E.M.F. 

required  to  sepantc  the  gold,  only  this  metal  is  dep 
The  ch<tro!\  i  i  months  before  the  separa- 

tion of  the  platinum  ami  palladium  is  effected  by  means  of 

ammonium  chloride.     The  silver  is  found  as  : le  slime, 

on  the  i  the  cell.    'J  he  avetage  fineness   of  the 

l   : 
inthor  next  considers  thi  sdt  .  n,, 

lytic  method  .  imparc  I  with  that  b\ 

le  from  the  aqua-regia  -olution. 

I'nder  certain  conditions  na .1  in  the  patent  sr* 

tion,  this  electrolytic  method  ol   i  ■  metals 

used  in  exi 

The  weight  of  gold  deposited  at  the  cathode  pi  r  ampere 
hour,  varied  ill  the  author's  experiments  but  it 

was  alv  ii mi   cad 

from  ti..-  electro-chemical  equivalent  foi  trivalenl  gold; 
The  author  was  led  to  inspect  the  ; 

hat  the  gold  fonnd 
with  th  ri.i.    slime  beneath  t 

■he   a]  illy   separated    pa 

h  it   both  aureus  an  I  anri    cl 
■ 
■■■  form   aui  Ii    •  hlorid  lowing 

cquatio  A    timilar   reai 

held  to  occui   r  I  i,e  pn 

monovalent     gold     io  n     n    I  leads    to    the 

by  tin-  action  of  th.  i    to    ti.,.   variation     in 

the    amounts   Ol    gold    I  hour.       This 

• 
by   the  anode,  which   i-   grt 

eurrent  than  would    t«-  ':  ■  di  I 

•    Ait  l4  II.  were  farmed.    Tbeauthoi  ,.•  tai.ics 


at  the  anodes,  and  the  current  density  and  temperature  of 
the  depositing  ell.  A  high-current  density  was  fonnd  to 
promote  the  formation  of  trivalenl  gold  ions,  but  the 
experiments  require  to  he  conducted  under  exactly  similar 
conditions  as  regards  temperature  an  1  acidity  of  the 
electrolyte,  in  order  to  observe  correctly  the  effect-  of 
varying  current  densities.  The  practi  il  advantage  of 
high-current  density  is  the  diminution  of  the  gold  found 
in  the  silver  chloride  slime,  since  the  supply  of  the  mono- 
valent L'old  ions  i-  reduced  to  a  minimum,  and  the  secondary 
reaction  noted  above  cannot  . 

Th.-  experiments  described  above  were  undertaken  under 
It  ions  which  permitted  free  circulation  of  the  electro- 
lyte from  ai  I'nder  other  conditions    the 
results  obtained  would  be  different. 

'1'he  author  filially  carried  out  sonic  experiments  in  order 
to  see  whether  continued  diminution  of  the  uncut  density 
would  lead  to  the  .'production  of  a  greater  number  of 
monovalent  ions  of  gold  at  the  anode. 

Th.  solvent  action  of  the  electrolyte  upon  the  gold  anode 
at   the   temperature   used  even    when    no 

current  was  passing,  had  to  be  allowed  for  in  these  experi- 
ments.    A  fali  of   temperature   in  such  a  solution    .an 

of    weight  of  the  anode,  due  to  the  gold  let 
free  by  the  reaction  3AuCI  -  AuCf,  t 

Allowing  for  all  these  disturbing  inftucn  .  -.  it  was  found 
ble  to  obtain  direct  proof  that  n  diminishing  eurrent 
density  caused  increase  in  the  ratio  of  monovalent  to 
bivalent  ions  of  gold.  In  other  words,  the  electro-chemical 
equivalent  of  gold  increased,  as  the  current  density  dimi- 
nished. With  a  current  density  of  136  amperes  pet  sq.  ft. 
or  over,  it  is  at  a  minimum,  and  nearly  equal  to  that 
calculated  for  Aum  ;  with  a  current  density  ofO*09  ampere 
p.r  sq.  tt.  it  i-  at  a  maximum,  and  hut  little  below  that 
dated  for  Au'. 

This  peculiarity  of  a  metal  forming  simultaneously  at 
the  anode,  ion-  of  differing  valencies,  may  possibly  find 
examples  in  the  case  of  other  metals. — .1.  B.  C.  K, 

/  .'  i       P  opertiesof.     F.  Haber.     Zeits.  I. 

Blektrochcm. 4,  lib— 1 18. 

lv  the  spring  of  Isjt  the  author  had  opportunities  for 
inspecting  the  electrotype  methods  used  bj  the  Govern- 
ment printer-  of  bank  note-  in  Germany  and  Austria. 
in  Russia  and  in  the  latter  country  the  note-  are 
printed  from  steel-faced  electrotypes,  made  bj  electrolytic 
deposition  of  iron  from  a  hath  prepared  according  to 
Klein'-  formula  (ferrous  and  magnesium  sulphates),  under 
conditions  of  temperature  and  current  density  which  have 
not  been  divulged  l'h.  luttei  is  certainly  very  -mall,  as 
a  plate  onli  2  mm.  in  thickness  requires  I  |  months 
deposition.     The   plat  «  pi  have   the 

appcaranc  of  Btcel-fnccd  copper  plates ;  the  under  side  is 
slightly  i. nigh,  hut  the  author  did  not  observe  any  of  the 
oval  pining-  -poken  i  iu  hit  earlier  paper  on  this 

rhc  thin  iron  ele  ti  oty  pes  prepared  a-  above 
■  I  Io    copper  in  the  usual   manner.     Their 
Ii.-  in  the  fineness  and  hardness  of  the  metal  which  is  first 

deposited,  and  in  the  deli.  a.  \  of  the  COpi  of  tin  original 
which  i-  thu-  obtained.     The  ether  plan  of  preparing  these 

a    COppCI    electrotype  of  ill.     Original, 

and  ■  with    iron  by  suspension  as  cathode 

in  the  above  bath  of  fi  magnesium  sulphates     The 

print  howi  \.  i ,  not   i  early  -<>  good  a-  a 

the  former  method  is  employed.      I'hesc  plal  with 

iron  can  be  used  '<■!    a  much    lurc.-r  number  of    i  i 
th  in  ■  The  author  not.-  that  the  fir-t 

deposit  ol  eli  lipolytic  iron   is   harder  than   the   succeeding 
ml  thai  tl  m  hardot  •  ired  by  the 

proportion  of  hydro;  I   in   the  deposit.     The  di-- 

advantag.  ol  Ihes  copper-backed  iron  plates  is  that  they 
can   onli  I  by  th  tition  of  the  « hoi 

whereas  the  irn  ippei   electrotypes  can   hare  their 

renewed  in  a  few  minutes. 

ithor  had  an  opportunity  of  examining  the  chemical 

ititution  of  ..ne  of  the  plutcs  de|w.-  ■  ling  to  the 

methods   used    bj    the   Austrian  hank  note  printers     The 

plate  was  3  mm.  thick,  ami  could   be  tent  double  without 

fracture.     I.,  it   for  three-quarters   ..f  a   year   In  a   damp 
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laboratory  atmosphere,  it  showed  no  apparent  signs  of 
rustinL'. 

The  original  paper  by  the  author  contains  details  of  the 
gravimetric  method  employed  for  determining  the  hydrogen 
contained  in  this  iron.  He  obtained  a  mean  percentage  of 
0-015  per  cent.,  which  worked  out  to  a  volume  ratio  of 
hvdrogen  to  iron  of  17-3.  or  to  a  volume  ratio  of  12-0 
when  corrected  for  the  errors  of  analysis.  Lenz  obtained 
volume  ratios  of  hydrogen  to  iron  varying  from  13  ■  4  tolG'3 
in  his  experiments  upon  electrolytic  iron. 

The  author  next  undertook  the  investigation  of  the 
conditions  necessary  in  order  to  obtain  a  maximum  amount 
of  hydrogen  in  the  deposited  iron.  Using  a  current  density 
of  2,140  amperes  per  square  foot,  he  obtained  a  deposit  con- 
taining from  0-0S5  percent.  toO'HOper  cent,  of  hydrogen. 
This  equals  a  mean  volume  ratio  (hydrogen  to  iron)  of  112. 
Lenz  obtained  ratios  between  105  and  129  for  this  type  of 
iron  deposit.  The  latter  found,  in  addition  to  hydrogen, 
carbonic  acid,  carbonic  oxide  and  nitrogen  gas  present  in 
electrolytic  iron,  but  the  author  has  not  had  an  opportunity 
for  verifying  these  results. 

The  deposit  obtained  by  continued  use  of  the  high-current 
density  just  named  was  perfect  in  every  respect,  with  tbe 
exception  of  its  tendency  to  cause  curvature  of  the  cathode, 
The  author  overcame  this  by  using  n  revolving  cylinder  as 
cathode,  within  a  larger  iron  tube  which  acteil  as  anode. 

If  the  electrolytic  iron  be  heated  in  a  Hansen  flame,  tbe 
hydrogen  and  other  gases  escape  with  small  explosions,  and 
the  remaining  metal  is  then  found  to  have  lost  its  hardness, 
but  is  still  less  soft  and  pliant  thau  wrought  iron  of  a 
similar  thickness. 

In  conclusion,  the  author  states  his  opinion  that  iron 
containing  hydrogen  undergoes  change  in  physical  structure 
with  time.  He  commenced  experiments  bearing  upon  lies 
point,  with  intermittent  currents,  but  these  are  not  yel 
completed. — ,T.  B.  ( '.  K. 

Copper  from  Mercury,  and  Copper  from  Arsenic,  Electro- 
lytic Separation  of.  N.  Kevay.  Zeits.  f.  Elektrochem. 
1898,4,  [14],  329. 

See  under  XXIII.,  page  GO:!. 

Cobalt    from    Nickel,   Method    for    the    Separation    of. 
Coehn.     Zeits.  f.  Elektrochem.  189S,  4,  [22],  501. 

See  under  XXIII.,  page  605. 

PATENT. 

Anodes,  Impts.  in  Electro-depositing.     H.  L.  Haas,  Xew 
York,  U.S.A.     Eng.  Pat.  2967,  Feb.  5,  1898. 

The  anode,  which  is  an  improvement  on  Kng.  1'at.  7358, 
1S96  (this  Journal,  601,  1896),  consists  of  a  cast-metal 
plate  or  body,  and  a  hooked  hanger  cast  integrally  with  it, 
the  bearing  surface  of  the  hanger  having  two  or  more  flat 
faces.— G.  H.  K. 

XII.-FATS,  OILS,  AND  SOAP. 

The.  Cholesterol s  of  Plants  of  Lore  Development.     E.  Gerard. 

J.  Pharm.  Chim.  1S9^,  7,  [8],  373—375. 
Continuing  his  researches  on  the  cholesterols  of  crypto- 
gamous  plants,  which  have  been  shown  to  differ  from 
animal  cholesterol  and  from  the  phytosterol  of  phanerogams, 
and  to  be  related  to  the  "  ergosteriu  "  of  Tanret,  the  author 
has  isolated  similar  bodies  from  a  micro-organism.  Staphy- 
lococcus albus,  and  from  an  alga,  Fucus  crispus.  In  each  case 
the  cholesterol  was  obtained  by  washing  out  with  ether  the 
saponified  fatty  matter  derived  from  the  plants,  and  gave 
identical  reactions,  dissolving  completely  in  sulphuric  acid, 
with  the  formation  of  a  red  colour  ;  this  solution  shaken 
with  chloroform,  did  not  colour  that  solvent.  The  acid  solu- 
tion diluted  with  water  gave  a  greenish  precipitate  ;  ordinary 
cholesterols  so  precipitated  are  white.  A  solution  of  these 
new  cholesterols  in  carbon  tetrachloride  colours  sulphuric 
acid  blood-red,  whilst  the  layer  of  the  tetrachloride  acquires 
a  bright  green  tint.  On  exposure  to  the  air,  these  choles- 
terols, like  ergosterol,  are  changed  and  become  coloured. 

—  J.  O.  P.. 


Wonl-Fat,  Examination  of.  J.  I.ifs.hiirz.  Pharm.  Zeit. 
43,  230.  Chem.  Zeit.  Rep.  22,  [14],  119.  (This 
Journal,  1898,253.) 

FitOM  results  of  the  examination  of  purified  wool-fat,  the 
author  concludes  that  this  product  should  conform  to  the 
following  tests  : — (1.)  A  well-purified  wool-fat  must  be 
tatty,  soft,  and  pliable,  and  must  not  lose  these  characters 
on  being  exposed  for  some  time  to  the  air.  It  must  not 
possess  the  smell  which  accompanies  crude  wool-fat. 
(:?.)  It  must  not  darken  on  heating.  (3.)  0-5  grm.  boiled 
with  5  c.c.  of  glacial  acetic  acid,  after  cooling  and  filtering, 
should  have  at  most  a  brownish-yellow  tinge,  and  no  green 
colour,  when  four  or  five  drops  of  concentrated  sulphuric  ail 
are  added.  (4.)  2  grins,  dissolved  in  ether  with  two  drops 
of  phenolphthalein  solution  must  give  a  red  coloration  with 
one  or  at  most  two  drops  of  a  decinormal  caustic  potash  solu- 
tion. (5.)  On  ignition,  it  must  leave  no  asb.  (6.)  It  must  !><■ 
free  from  chlorine,  and  this  is  ascertained  by  boiling  some  of 
the  wool-fat  with  absolute  alcohol  to  which  a  drop  of  nitric 
acid  has  been  added.  Tbe  liquid  is  then  filtered,  and  tested 
with  an  alcoholic  solution  of  silver  nitrate. — J.  McC, 

Cotton  Seed  Oil  in  Olive  and  other  Oils,  Methods  of 
/),  teetion  of.  M.  Tortelli  and  K.  Kuggeri.  Chem.  Zeit. 
Kep.  22,  101. 

See  under  XXIII.,  page  607. 

Fats,  Testing,  for  Rancidity.     A.  Scbmid.     Zeits. 

anal.  Chem.  37,  [5],  301. 

See  under  XXIII.,  page  G10. 

Fattu  Substances,  Estimation  of  Ash  in.  A.  Delecoeuillerie. 
Bull.  Assoc.  Beige  des  Chim.  12,  [1],  5. 

See  under  XXIII.,  page  610. 

Fatty  Oils,  Uniform  Methods  in   Testing.      D.  Holde. 
Chem.  Rev.  Fett-  u.  Harz-Ind.  5,  [3],  41.    • 

Nee  under  XXIII.,  page  6  10. 

Cod  Liver  Oil,    Testing.     A.   Gawalowski.     (hem.    Rev. 
Fett-  u.  Harz-Ind.  5,  [47],  67. 

See  under  XXIII., page  6('7. 

PATENTS. 

Oils,  Oxidising  of,  Impts.  in  the,  and  in  Apparatus  for  the 
Purpose  of.  S.  Rosenblum,  S.  liideal,  both  of  West- 
minster, and  the  Commercial  Ozone  Syndicate,  Ltd., 
London.     Eng.  Pat.  9529,  April  1  I.  I8'J7. " 

The  improvement  claimed  is  for  the  oxidation  of  oils,  by 
themselves  or  mixed  with  other  oils,  by  means  of  ozone, 
and  particularly  when  used  in  conjunction  with  soluble 
siccatives,  such  as  the  resinates  or  linoleates  of  lead  and 
manganese.  Claim  is  also  made  for  a  special  apparatus  for 
the  purpose,  in  which  the  oils,  heated  when  required,  are 
brought  into  contact  with  ozone  under  pressure  and  then 
discharged  as  a  fine  spray  into  a  covered  vessel,  thus 
becoming  intimately  mixed  with  the  gas.  Here  they  meet 
a  current  of  ozone,  preferably  pa-sing  upwards,  and  are 
further  ozonised.  The  oil  is  collected  at  the  bottom  of  this 
vessel,  and,  if  desired,  can  be  conducted  back  to  the  first 
vessel,  anil  the  process  of  oxidation  repeated.  It  is  stated 
that  a  mixture  in  eqnal  proportions  of  linseed  oil  with 
cotton-seed  oil,  or  with  rape  oil.  i-.  much  more  quickly 
solidified  by  this  proces>  than  linseed  oil  alone,  and  that  the 
reaction  is  thus  suitable  for  the  cheap  production  of  semi- 
solid products  for  linoleums  and  india-rubber  substitutes. 

— C.  A.  31. 

Soaps    and   all    Toilet    Preparations.    Impts.    in.      R.    T. 
Cardell,  Kodmin.     Eng.  Pat.  12.156,  May  20,  1897. 

An  addition  of  extract  of  laurel,  with  the  object  of  whiten- 
ing the  skin  and  destroying  pimples,  is  claimed. — C.  A.  M. 

Fats  mid  Oils,  Impts.  in  Apparatus  for  Treating.  C.  G. 
Hepburn,  Sydney,  Xew  South  Wales.  Eng.  Pat.  30,684, 
Dec.  28,  1897. 
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Tin*    invention,   primarily    intended    for    the     removal 
residual  « :it.-r  frr.iu  hot  liquid  fats,  such  a-  tallow,  cone 

hamber  through  which  a  current  of  air.  previously 

,  l,  1,1   wanned  and  dried  in  annular  'he 

chamber,  i-  made  to  ascend  by    meant  of  a  propeller.    The 

ted  nntil  liquid  at  the  top  "f  the  chamber, 

rtribnted  in  a  Bne  spray  by  means  of  centrifngal  action, 

and  fall*  0n  to  baffles  encircling  the  Bprayer,  whence,  after 

coming  into  contact  in  a  fine  Btatc  of  divisii  n  with  the  current 

it  falls  into  a  collecting'  tray  at  the  bottom  of  the 

chamber.-  C.  A.  M. 

tmtable  for  Lubricating  Purposes,  Iwpts.  m  the  Pro- 
duction  of.      G.    Pommerhani  and  C.    Kistic,   both   of 
ana.    Eng.  Pal  8585,  Feb.  18,  18   - 
A  hjxtcue  ol   neutral  wool-fat,  ordinary   wool-fat,  and  of 
getahlc.  or  mineral  oil,  mixed  »it)i  a  decoction  of 
I, .,.].,  n,|  the  whole  stirred  op  with  alkaline  lye 

(preferably;  ol  88  B.)  or  with  a  solution  of  common  salt 
(1  :■■!).— <:.  A.  M. 

0       -  parotic*  of,  into  Glycerin  and  Fatly  Acids; 

lwpts.  relating  to  the,  "»</  In  <  'ompoundi  for  I  n  then  in. 

II    II    |.,  ,.  London       From    1.    Twitchell,  Cincinnati, 

Ohio,  I  8.  \  Eng.  Pat.  4741,  Feb.  25,  18 
]\  this  proei  --  the  neutral  fats,  with  the  addition  of  a  -mall 
i|  free  fatty  acid,  il  not  already  present,  are  de- 
composed into  fatty;  acids  and  glycerin  by  mixing  them 
with  a  small  quantity  of  a  Bulpb  derivative  of  a  fattj  acid 
or  arid-  '  ■■  'lie.  Bnlpholeic  acid,  Stc  ».  preferably 

in  the  proportion  of  about  l  pel  cent.,  adding  50  percent, 
of  water,  and  boiling  for  several  hours.  At  tin  end  of  the 
operation  the  glycerin  and  water  are  drawn  off  from  the 
botto  ink,  and  the  reagent  recovered  by  precipita- 

tion with  sulphuric  acid  or  a  metallic  salt,  such  as  lime. 
When   -•  panted,  it  i-  capable  of  being  used  again.     It  is 
l  that  the  fatty  acid-  and  glycerin  are  thus  obtained 

without      mat.  rial     «li->  oloration,     1>ial      a     larger     yield     uj 

md  that  the  cosl  i-  leal  than  by  other  method-, 
since  no  further  refining  is  required.  Various  modifica- 
tion- of  tin-  i  nbed  in  the  patent  The 
sulpho  reagent  may  is-  prepared  by  treating  commercial 
oleic  acid   with  sulphuric  acid  in  excess,  preferably    at  a 

temperature  ol  "mi nd 

nd  washing  i  the  excess  of  acid.   Special 

for  a  class  of  compounds  « hich  the 

no  r  terms  "  snlpho-fatty  aromati mpound*,"  which 

prepared  with  much  less  waste,  and  which  are  not  so  liable 
to  discoloration  an  the  ordinary  sulpbo-deriTativcs  ol  fatty 
acids.  A  fatty  acid,  such  as  oleic  acid,  is  mixed,  preferably 
in  molcculai  proportions,  with  an  aromatic  compound,  such 
jis  bensene,  phenol,  naphthalene,  &c,  the  mixture  treated 
with  sulph  ind  after  the  reaction  has  taken  i 

the  excess  of  sulphuric  acid  i-  removed  bj  washing  with 
uater.     The  n  suiting  double  compound  is  ■  clear  oil  con- 
ng  an  aromatic  radical  and  ■  fatty  acid  radical  iu  com- 
bination with  the  snlpbonio  radical,    It  i-  stated  that,  bi   ides 

replacing   tl rdmary  sulpho-derivatives  in  the  pnx 

e,  these  componnds  are  capable  ol  extended 
u-e  In  tie  arts,  "ii  ■'•  count  of  their  great  stability. 

\    M. 

XIII -PIGMENTS,  PAINTS  ;  RESINS. 
VARNISHES;  INDIA-RUBBER.  Etc. 

(i        PIG  Ml  VTS    PAINTS 

ill  .  1.  Loesner.    I  Ihcm.  Ret    I  i  II    n. 

[nd  5,    ij,  61. 
nndt  i  Will..  | 

PAT1  N  I. 
I'limt  "i  Composition  <<•  b*  asset  as  a  Coating, mort  .  ma  tally 
in  the  Mauufacturt  of  Artificial  Slates,  and  foi  Coating 
I  I  other  A  >  \    I  lakanson  mid 

.1    il    Hasans both  nl  Kalmar,  Sweden,  and    \    u. 

Hakansoo,  Rarlsbanm,  Sweden.  9610,  VprilSj 

1897. 

,/m/.  i   l\     | 


(&)— BESOTS,  VARNISHES. 

Oryot-n,  Absorption   of ,  by  Linseed   Vanish..     B.  Kiagling. 
Zeits.  angew.  (  hem.  1898,  361. 

-.cmi  years  ago  (this  Journal  1891,  778)  the  author  outlined 
a  method  for  the  examination  of  drying  oils,  which  depended 
on  a  determination  of  the  increase  in  weight  they  exhibit 
during  exposure  to  air  under  certain  conditions  for  a 
definite  period  of  tune.  This  method  has  lately  (thi- 
Journal  1897, 924)  been  approved  byAmsel;  hut  W'eger 
has  criticised  it.  objecting  that  the  phenomena  which 
accompany  the  desiccation  of  a  thick  layer  of  oil  ( such  as 
the  author  would  adopt),  arc  not  fairly  comparable  with 
those  which  occur  daring  the  drying  of  an  ordinary  61m  of 
varnish  cr  paint,  so  that  Kissliug's  results  are  of  no 
practical  significance. 

Kissling  does  not  claim  thai  hi-  process  gives  the  total 
amount  of  oxygen  each  variety  of  drying  oil  will  ultimately 
take  up  per  unit  of  area  01  weight,  hut  simply  that  it 
enables  several  sample-  to  be  compared  one  with  another 
for  drying  power,  provided  they  arc  •  xposed  to  the  air 
uudcr  strictly  identical  conditions. —  F.  II.  I.. 

Oxygen,  Absorption  of,  by  Drying  oils  and  Boiled  Oils. 
W.  Lippert     Zeits.  angew.  Chem.  1S38,  412. 

Tins  article  consists  of  B  contribution  to  the  discus-ion  now 
taking  place  between  Kissling,  vVegcr,  and  Amsel  as  to 
whether,  in  attempting  to  value  drying  oils  by  a  determina- 
tion of  the    oxygen    they    al b   on   exposure   to  air.it   is 

necessary  to  i  ij  particular  attention  to  the  thickness  of  the 
film  under  treatment.  Alter  remarking  the  somewhat 
contradictory    statements    in    Mahler's   book.  •■  Die   ( 'hemic 

del     nu-trociilielld,  II     I  tele."      Lippert  ■     refer    to 

Kissliug's  first  experiments  this  Journal.  ls'.H.  77*), 
where  10  gri  -  of  oil  \>ue  exposed  iii  vessels  having  a 
-uperiicies  of  35  up  cm. :  and  be  agrees  with  Weger  that 
the  tests  were  vitiated  by  the  excessive  depth  of  the 
liquid-,  so  that  the  oxygen  absorptions  were  far  too  -mall. 

Lippert  prefers  to  use  plate-  if  sheet  iron  (perhaps 
aluminium  oi  celluloid  would  be  better i  about  is  •  10  em. 
in  si/e,  weighing  56  gn  -  A  strip  1  cm.  wide  i-  l.-ft  clean 
at  one  end.  while  the  resl  is  coven  d  with  the  -ample  to  be 
examined  in  such  a  way  lh»t  not  more  than  ol  grin,  is 
applied  per  100  -  p  cm  In  order  to  obtain  a-  uniform  a 
coating  as  possible,  the  plate  is  inclined  at  an  angle  of  30  . 
ami  allowed  to  drain  foi  10  minutes;  the  excess  of  oil 
win.  |  then    wiped   off  with 

blotting  paper,  and  the  plate  is  put  on  the  pan  of  the 
balance  tilted  in  the  opposite  direction  and  weighed  rapidly. 
whilst  the  liquid  i-  running  back  towards  the  thinner  por- 
tions of  the  film.  Exposure  to  air  is  carried  out  in  a 
ventilated  glass  box  placed  In  a  north  light  where  the 
temperature  is  fairly  constant  throughout  the  night  and 
day.  Four  tests  with  a  ".>>.  l  specimen  of  boiled  oil.  the 
thicki  film  differing   in  each  case,  yielded  (con- 

sidering the  probabilities  ol  ertor  owing  to  the  excessive 
_i:i  ,it  the  metal  supports)  almost  identical  results  j  and 
showed   thai  «itl  in   certain  limits,  as   Mulder  has  stated, 
variations  in  the  said  thickness  do  not  affect  the  tl 

The  author  find-  that  under  the  conditions  obtaining  in 
his  experiments,  raw  linseed  oil  increases  in  weight,  slowly 
for  three  days,  on  the  fourth  day  more  quickly,  and 
becomes  dry    on   thi    seventh;  the   tol  ng  much 

same  as  thai    given   by     Mulder,  viz.,   12'4  per  cent. 
Ii  is  no)  advisabli  to  hi  si  tl  -  for  the  removal 

of  condensed   moisluri  d   by    Mulder,   leeuuj 

that,  a-    Bsuci   and   lla/ui.i   have    pointed    out,   this   a 
gi\.  rise  to  the  formation  ol  anhydri  lea. 

Linseed  oil  strongly    boiled  without   driers  (-tout  litho- 
graphic  varnish)   dries   more   slowly    than   raw   oil,  and  i- 
in. in-  difficult  to  manipulate,  owing  to  its  gnat   visooi 
hut  eventually  it  absorbs  within    i!  pel    ci  nt.  of  the  OXJ 

ii  up  by  the   untreated  product   in  spite  "i  the  partial 
oxidation    and   the   assumi  risation   which    occur 

during  the  boiling  proci  IS.  lung  oil  behaves  in  a  very 
si. ml  u  manner,  but  gain-  in  weighl  more  slowly,  although 
the  amount  of  oxygen  ultimately  very  nearly  the 

same.     Ordinary  boiled  oils  cannot   properly  be  com] 
with   raw   linseed    without   taking  note   of    the   drier    they 
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contain,  and  the  way  in  which  they  have  been  prepared ; 
Lippert  intends  to  return  to  this  branch  of  the  subject  in  a 
future  communication.  Altogether  he  suggests  that  the 
speed  of  drying  of  an  oil  or  boiled  oil  shall  be  defined  as 
the  time  required  for  it  to  attain  its  maximum  weight. 

— F.  II.  L. 

(C.)— INDIA-RUBBER,  &c. 

india-rubber,  Vulcanised,  The  Analysis  of.     CO.  Weber. 
Zeits.  f.  angew.  Chem.  1898,  313. 

See  under  XXIII.,  page  610. 

PATENTS. 

Pneumatic  Tyres  [India-rubber  Cement],  A  Method  and 

Liquid  for   Closing  Punctures  in.     G.  B.  Ellis,  London. 

From  La  Society  Chimique  des  Usines  du  Rhone,  formerly 

Gilliard,  P.  Monnet  et  Carrier,  Lyons,  France.    Eng.  Pat. 

12,076,  May  15,  1897. 

A  solution  is  employed  containing  30  parts  of  water  glass, 

20  parts  of  sugar,  5  parts  of  dextrin,  and  45  parts  of  water, 

in  which  the  sugar  and  dextrin  may  be  replaced  by  other 

soluble  carbohydrates,  "  and  generally  by  any  agglutinate 

soluble   in  water  which  is  indifferent  to  water  glass."     The 

method  of   application  consists  in  pouring  about  lOOgrms. 

of  the  solution  through  the  valve  of  the  tyre,  "  which  is  then 

pumped  up  in  the  usual  way,  and  the  liquid  is  allowed  to 

remain  therein  during  use."— E.  S. 

Gutta-Percha  and  like  Substances,  Impts.  in  the  Treatment 
of.  W.  Ramsay,  London.  Eng.  Pat.  6344,  March  15, 
1898. 
The  object  of  this  patent  is  to  effect  the  polymerisation  of 
purified  gutta-percha,  by  which  process  the  inventor  states 
that  the  material  becomes  harder,  tougher,  and  improved 
generally  in  its  various  properties.  The  refilled  gutta-percha 
is  prepared  by  the  usual  process  of  solution  in  toluene 
followed  by  precipitation  with  acetone  (or  otherwise)  ;  it  is 
then  heated  under  pressure  at  180°  or  200°  (j.  for  12  hours 
with  5  per  cent,  of  hydrochloric  acid,  or  with  common  silt, 
calcium  chloride,  or  plain  water.  The  product  is  macerated 
■under  hot  water  or  in  the  dry  state  at  a  temperature 
•exceeding  100'  C,  and  is  then  ready  for  employment.  By 
varying  the  temperature,  pressure,  and  time  of  heating,  and 
also  the  acid  or  salt  dissolved  in  the  water,  different 
qualities  of  gutta-percha  can  be  obtained  :  some  more,  some 
less,  tough  and  resistant. — F.  H.  L. 

declaiming  ["  Devulcanisiny  "]   Rubber,  Impts.  in.     P.  L. 
Clark,  Chicago.     Eng.  Pat.  6968,  March  22,  1898. 

Tins  process  consists  in  soaking  the  article  in  a  liquid 
solvent  till  it  is  thoroughly  swollen,  then  heating  it  for  one 
to  three  hours  under  a  pressure  not  exceeding  100  lb.  per 
sq.  in.  at  a  temperature  ranging  between  95°  and  150°  C  , 
until  the  material  is  sufficiently  softened  to  be  fit  for  working 
up  again.  The  solvent,  preferably  petroleum  spirit,  must  be 
selected  with  a  boiling  point  well  below  the  melting  or 
"  disorganising  "  point  of  the  rubber,  and  it  must  be  capable 
of  dissolving  both  the  rubber  and  the  sulphur.  Although 
the  substance  is  thus  apparently  devulcanised,  no  con- 
siderable loss  of  sulphur  occurs  ;  and  re-vulcanisation  may 
.usually  be  effected  without  the  addition  of  fresh  sulphur. 

— F.  H.  L. 

XIV.— TANNING.  LEATHEE.  GLUE.  SIZE. 

Glutin-peptone  Salts.     C.  Paal.     Ber.  31,  [7],  956— 906. 

By  the  action  of  dilute  hydrochloric  acid  in  excess  on  colla- 
■gene  (glue,  gelatin),  products  are  obtained  containing  more 
or  less  combined  hydrochloric  acid  (Ber.  25,  1202),  to 
wliich  the  author  has  given  the  name  of  "  glutin  peptone 
salts."  The  molecular  weight  of  these  decreases  as  the 
percentage  of  combined  hydrochloric  acid  rises,  and  the 
fact  that  those  containing  smaller  amounts  can  be  salted 
■out  from  aqueous  solution  with  ammonium  sulphate  shows 
that  they  belong  to  the  class  of  propeptones  (albumoses), 
whereas  the  non-precipitated  derivatives,  with  lower  mole- 


cular weight  and  containing  more  hydrochloric  acid,  may 
be  classed  among  the  true  peptones  as  defined  by  Kuhne. 
On  the  average,  these  glutin-peptone  hydrochlorides  in 
anhydrous  condition  contained:  —  Ash,  0-18  to  0-58; 
HCI,  10-38  to  13-14;  C,  43-28  to  45-95,and  H,6-43to 
7'  13  per  cent. 

It  was  found  possible  to  effect  a  fractionation  of  these 
derivatives  by  means  of  dialysis.  One  specimen  experi- 
mented with  was  hardly  soluble  in  ethylic  alcohol,  but 
readily  dissolved  in  coid  meihylic  alcohol.  The  diffused 
salt,  of  which  over  60  per  cent,  of  the  original  substance 
was  recovered,  contained: — Ash,  089;  HC1,  1344;  C, 
42-27,  and  H,  6-69  per  cent.;  corresponding  to  C,  4886, 
and  H,  7  31  percent,  in  the  free  peptone.  On  dialysing  this 
latter  salt  into  water,  a  further  separation  was  effected,  the 
portion  diffusing  within  the  first  24  hours  being  an  extremely 
hygroscopic  yellow  mass  very  soluble  in  alcohol,  and  con- 
taining 1-21  per  cent,  of  ash,  and  16  06  per  cent,  of 
hydrochloric  acid;  whilst  the  portion  diffusing  in  the  second 
24  hours  was  much  less  soluble  in  alcohol,  less  hygroscopic, 
and  containing  less  hydrochloric  acid  (9 -38  per  cent.). 
The  dialysis  of  another  peptone  hydrochloride  yielded 
analogous  results. 

These  glutin-peptone  sslts  are  partially  precipitated  by 
phospho-tungstic  acid  with  liberation  of  the  peptone.  The 
author  finds  that  the  non-precipitated  portion  gives  the 
biuret  reaction  plainly,  and  suggests  that  this  may  be 
accounted  for  by  the  theory  that  by  the  action  of  dilute 
hydrochloric  acid  on  collagene,  the  main  bulk  is  peptonised, 
whilst  a  small  amount  undergoes  further  hydrolysis,  with 
the  formation  of  products  intermediate  between  peptones 
and  amido  acids.  By  treating  the  phosphotungstic  pre- 
cipitate with  barium  hydroxide  in  excess,  a  barium  glutin- 
peptone  is  obtained,  and  this  reacts  with  ferrous  sulphate, 
yielding  an  aqueous  solution  of  glutin  ferropeptone.  The 
latter  changes  on  contact  with  the  air,  rapidly  on  warming, 
absorbing  oxygen  and  forming  free  glutin-peptone;  which 
remains  in  solution,  and  ferric  oxide  which  is  quantitatively 
precipitated. 

Glutin-peptone  salts  dissolved  in  absolute  alcohol  and  the 
solution  saturated  with  gaseous  hydrochloric  acid,  whilst 
warmed  on  the  water  bath  under  a  reflux  condenser,  show 
only  a  trifling  increase  in  the  amount  of  combined  hydro- 
chloric acid,  and  further  peptonisation  only  occurs  in  the 
presence  of  water.- -C.  A.  M. 

Iiaic  Tanning  Materials,  Analysis  of.     W.  K.  Alsop  and 

J.  H.  Yocuro.     J.  Amer.  Chem.  Soc.  20,  [5],  333. 

See  under  XXII I., page  611. 

PATENTS. 

Leather,  The  Manufacture  of  New  Iron  Compounds  and 
their  Application  to  the  Preparation  of.  J.  E.  Chevallot, 
Nanterre,  France.  [Under  International  Convention.] 
Eng.  Pat.  14,052,  June  9,  1897. 

Ferrous  sulphate  in  aqueous  solution  is  subjected  to 
the  oxidising  action  of  an  alkali  permanganate  or  bichro- 
mate in  presence  of  such  a  proportion  of  sulphuric  acid  as 
to  give  a  product  in  which  the  oxygen  of  the  base  is  to  that 
of  the  acid  as  one  to  three.  The  three  products  specified 
are  Fe304.4SO;(;  Fe4O5.5S03;  and  Fe5O6.6S0:„  and  the 
proportions  of  the  reagents  required  to  produce  any  one  of 
these  are  given.  The  following  is  the  specification  (given 
as  an  example)  of  the  preparation  of  a  (aiming  bath  : — 

Water,  100  litres;  ferrous  sulphate,  30  kilos.;  sulphuric 
acid,  6-750  kilos.;  potassium  bichromate,  2-640  kilos.: 
and  potassium  sulphocyauide,  0-045  kilo.  The  sulpho- 
cyanide  is  added  to  give  a  drab  -  coloured  leather. 
•'  The  process  of  tanning  consists  iu  saturating  the 
freshly  unhaired  hides  or  skins  in  a  solution  of  one  of  the 
ferric  salts  described,  agitating  them  in  the  moving  appa- 
ratuses used  in  tanning  and  tawing.  The  operation  lasts 
from  12  to  96  hoars,  according  to  the  thickness  of  the  hides 
or  skins.  The  suppleness  and  the  faculty  of  absorbing 
possessed  by  the  leathers  produced  are  greater  accordingly 
as  the  salt  employed  has  been  more  or  less  oxidised." 
Leather  thus  tanned  is  stated  not  to  be  liable  to  the  growth 
of  moulds. — E.  S. 
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/    Uher,  ImpU.  in  or  appertaining  t"  Waterproofing,  and 
no  Tan-Coloured  and  otiu  r  Boot*  and  tiu    like 

Leathei    <■  I».   Mart,   Wigan.      1   ig.   Pal.   2J82, 

Jan.  31,  1898. 
Tin:  leather  is  impregnated  with  a  solid  hydrocarbon,  which 
is  applied  either  by  heating  it  until  absorbed  or  when  mixed 
to  a  paste  or  solution  with   a  volatile  hydrocarbon.     Claim 
i,  ,|-  inch  pastes  or  solutions  containing  either 

solid  hydrocarbons  of   the  series   I     II.      .   or  a  mixture 
of  beeswax  and  hydrocarbons  of  this  aeries   and   of   the 
ries  in  "mineral  naphtha,"  oil  of  turpentine,  or 
the  like.— C.  A.  M. 

XV.-MANURES,  Etc. 

/•      jhnt.:    Manurt    prepared  from   Gellivara 
\e.    I.   v.  Nilson.    Kongl.  landtbruksakad.  handl.  a. 
ti-Nkr.  1898,  1—17. 

Tin.  magnetite  found  at  Grangesberg  and  Gellivara  is  often 
mixed  with  eontiderable  amounts  of  apatite.  To  separate 
the  two  substances  toe  mineral  i-  crushed  until  the  grains 
ibonl  1  mm.,  and  tin-  iron  compounds  are  then  separated 
magn.ii.  alU .  The  iron  op-  thus  obtained  contains  about 
7  1  per  cent,  of  iron,  and  very  little  phosphate,  and  i-  very 
suitable  for  the  Martin  process  The  refute  oontains  about 
ho  per  cent  of  apatite,  the  reel  being  mainly  felspar,  with 
some  quartz,  mica,  and  non-magnetic  ferric  oxides. 

\..  .it  the  present  time,  there  is  little  prospect  of  this 
substance  l>eiug  utilised  as  basic  slac,  the  following  process 
has  1  by  Prof.  (Viborgo,  for  converting  ii  into 

a  pbospbatic  manure.     The  Irichjs  suitable  for  all 

crude   phosphates,  consists  in  igniting  the  substance  with 

-odium  carbonate  at  abont    900*—  1, .     The   following 

ike  place  between  the  carbonate  and  the  apatite 
and  fe  lively  :-- 

POO  1'  -   -INa.' 

(N;,_i  l),(CaO),  ■  r  "  aNal    - 

aud — 

K    \.  -..ii.,    •    L'N.i  i'h         K\ 

.in|.]e  of  Wiborgb  phosphate  thns  prepared  contained 
In,   87-01  ;  Sat  .    0-27  ;   K  '  I,    1*54;   S     I  ' 

IS;    Mgt  i.  2-88  :    1'. -.i  I,  and  A! '  i  ,  4-50; 
mi  I    1     and   loss   on    ignition.    I'OO  per  cent.      It    diss 

pletely  in  hydrochloric  acid,  bnt  only  very  slightly  in 

II.     citrati    solnbilitj    of  the  phosphoric   acid    is 

readily  brought  op  to  95  paring  the  pi 

phati  ire  obtained  with   30  pan-  of  sodium 

onate  to  Ion  parts  of  apatite,  when   the   latter   contain'; 

17    pet   cent     of    felspar.      Apatite  free   from   felspar    is 

inn.  |  lilj  attacked   by  sodium  carbonate,  and  the 

product   contains  mi  able  phosphoric  acid, 

i  in  whicl  .  and  sugar-beet    were 

.red  with  equal  a unta  of  citrate-soluble  phospl 

in   tin-  form  of  Wiborgh  phosphate,  and 

plin-pli.il,  that   Wiborgh    phos- 

phate ati'l    basic   (lag  are  about    equal  in  value  v 
amoanta  an-   applied  ;   in  the   c 

isiblj  '•« ing  lo  i  part 
:  Insoluble  in  citrate,  being  uti 

\    II   .1    M. 

IVI.-SUOAR.  STARCH.  GUM.  Etc. 

Ittin  I  'he. 

i  'him    de  Sucr.  et  de 

1'   '        ■-   15,     10  . 

Tin  i,  -hits  obtained    n  working  the  Hanson  pro. under 

\ ,  i\    rarisd      auditions  I     e. 

Belgium,  Germany,  ami    Itussin   sh"w  an  improvement  in 
colour    of  at    i'  I    diminution   of 

Daily,  facilitating  working  gem  I  low 

products,  so  thr.'  ould  lie  boiled  to  grain, 

at     isaea  could   be   produced   during   tl  ire. 

i   retidement  ».is  0*7S  grm.  p.  r  II 
it    (  repj  : 
Voltovetz      II  was  whllet    and   of  higher 


titre.  In  no  factory  va>  any  formation  of  glucose  observed, 
or  any  alteration  or  fermentation  of  low  products.  The 
process  was  everywhere  fouud  to  be  easily  worked,  and  not 
complicated  or  delicate. — L.  J.  de  W. 

Sugar,  Baiter  Procees  for  ih<  Production  of  Extra  White 
Centrifugal  Sugar.  l'uwrez  de  Groulard.  Bull  de- 
I'Asa  i'.  des  ('him.  de  Su.r.  el  de  Di6t  1898,15,  [10], 
10117—1009. 

Nil  IX  at  108  I'  in  4a;  in,  .sphere  (is  superheated  to  from  - 
to  200°  before  its  admission  into  the  centrifugal  machine. 
Iliis  steam  may  give  up  the  whole  of  its  heat  in  cooling  to 
100  ('.  without  producing  a  -ingle  drop  of  water.  The 
object  of  the  process  is  to  condense  in  the  machine  only 
the  quantity  of  vapour  necessary  to  wa-h  the  crystals  and  at 
the  same  time  to  heat  the  ma-secuitc  trom  the  centre  to  the 
..utside  without  any  superfluous  dissolving  of  sugar,  ltlue- 
i-  introduced  along  with  the  steam  by  compressed  air.  An. 
extremely  small  quantity  (25  to  80  c.c.  for  a  machine 
holding  2j0  kilos,  of  massecuite)  is  required. —  L.  J.  de  W. 

Invertivi     Power    of    Sulphurous    Acid.       [Si/jor.]       I.. 

liattut.     Hull  de  I'Assoc  des  (him.  de  Sucr.  et  de   I'i»t. 

1898,15,  [10],  991—998. 
liv  heating  or  evaporating   syrup  or  molasses  under  con- 
ditions obtaining  in    practice,  sulphurous  acid  is  found  to 
produce  considerable  inversion  of  sugar.     The  gi 
in  inversion    appears  to  be,  not  the   amount   of   free   sul- 
phurous acid  present,  nor  its  transformation  imo  sulphuric 
add,  but  the  temperature,    when  the  temperature  of  the 
liquor  does  not  exceed  55    C,  and  the  fall  of  temperature 
between    the    heating    surface    and   the    liquor  is   not    too- 
great,  no   inversion  occurs.     The  great  danger  of  working 
acid  lies  in  the  fact  that   any  inversion  cannot  be  .let. 
after  boiling  a  few  hours,  for  the  greater   part  of   th, 
having  passed  off.  if  the  massecuite  has  become  alkaline. 
the    glucose    produced    is    transformed    and  is    no    longer 
indicated  by  reagents.     This  is  an  unknown 
With  this    reserve,    provided   all   .are    is    used,   the   author 
sees  no  disadvantage  in  boiling  acid  syrups  if  nee  Misty, 

—I..  .1.  de  W. 

Starch,  77,'  Sacchar(fication  nf.  by  Mult  Amylaie. 
II.  l'ottevin.     (  omptes  Bendus.  1898,  126.  U18— 1281. 

If  malt  extract  be  kepi  at  79° — Kn  C.  for  lj — 20  minutes, 
it  loses  the  power  "f  converting  starch  into  malt 
although  it  retains  the  power  of  liquefying  starch  p 
A  In  per  cent,  solution  of  starch  was  acted  on  for  12  hour* 
at  Co  I  bj  some  malt  extract  t'uis  heated.  The  optica] 
activity  of  the  solution  was  unchanged  although  the  starch 
was  completely  liquefied.  The  solution  was  rractioned  by 
alcohol  into  three  portions,  The  most  insoluble  portion 
gave,  with  a  tra.  e  of  iodine,  a  blue  coloratioi  10  a 

violet    brown    with   excess;    the    middle   traction 

-h  tint,  and  the  most  soluble  fraction  no  coloration. 
None  of  these  fractions  contained  maltose,  and  when  sub- 
jected to  the  action  of  fresh  moll  extract  at  68  (..every 
100  parts  ol  i  ush  dextrin  yielded  respectively  71,  88,  and 
95  parts  of  maltose. 

\\  In  at   starch   was  acted  on  by  malt   extract  at   I 
it  gradually    dissolved     until    only  about    Hi    per  cent     re- 
mained.    Two  tninsf.  i.    under   similar 
conditions,  the  one  from  the  entire   starch    and  the  other 
from  this  final    10  per  cent.     They  yielded  maltose  in 
proportion  of  7."i  and   1 1. 

The   anthoi  proved    that   the   tr.m-- 

formatioti  of  starch  is  the  result  of  two  distinct  reactions — 
the  conversion  of  starch  into  ,le\trin  and  the  conversion  of 
dextrin  into  maltose.  Dextrins  only  differ  physically. 
The  tougher  portions  of  a  starch  granule  yield  a  dextrin 
more  difficult  to  transform  than  tlo-  other  portions. —  a.  I.    9 

Carbohydrate*,  '/'Ac   Precipitation    of.   by   A 

B    A    Young.     J.  of  Physiology.  1898,22,  401— 4 

1 1  has  long    been   known  that  many   colloid  -.  as 

wall  as  certain  carbohydrates,  can  be  precipitated  from  tin  ir 
solution-  trj  saturation  with  neutral  salt-.  The  reason  ,,i 
the  present  investigation  is  to  determine  whether  this 
method    can    !.-  to  separate  the   various  carbo- 
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hydrates  and  their  digestion  cleavage  products  from  one 
another.  Neutral  solutions  containing  from  1  to  2  per  cent, 
of  the  carbohydrate  were  most  frequently  used.  Saturation 
was  effected  by  adding  successive  quantities  of  the  finely 
powdered  salt  to  solutions  of  the  carbohydrate  and  shaking. 
An  excess  of  salt  was  always  present,  and  the  solution 
allowed  to  stand  for  some  time.  The  principal  salts 
employed  were  ammonium  sulphate,  magnesium  sulphate, 
and  sodium  sulphate.  In  some  cases,  especially  with  starch 
and  its  products  of  hydrolysis,  a  fractional  precipitation  was 
carried  out  either  by  half  saturating  with  ammonium  sul- 
phate, filtering  off  any  precipitate  and  then  completely 
saturating  with  the  same  salt,  or  first  saturating  with 
magnesium  sulphate,  and  then  with  sodium  sulphate  either 
at  the  ordinary  temperature  or  at  33°  C.  The  author's 
results  may  briefly  be  summarised  as  follows  : — 

The  salt  precipitation  method  can  be  as  easily  applied  to 
colloid  carbohydrates  as  to  proteins  and  can  be  used  as  a 
method  for  separating  them.  Ammonium  aud  magnesium 
sulphate  are  most  generally  useful ;  sodium  sulphate  at 
33°  C.  is  sometimes  very  convenient.  None  of  the  crystal- 
line sugars  are  precipitated  by  neutral  salts,  but  some 
sugars  form  compounds  with  certain  salts.  Starch  and 
soluble  starch  are  both  readily  precipitable  by  these  salts. 
Contrary  to  the  views  of  Museulus  Meyer  and  of  Ost, 
erythrodextrin  consists  of  a  series  of  substances  distinct, 
from  starch  or  the  achrodextrins.  One  erythrodextrin 
is  not  precipitated  by  salts  ;  the  precipitate  obtained  by 
saturation  of  mixed  crythrodextrins  can  be  fractionated  into 
two.  These  three  products  the  author  distinguishes  as 
erythrodextrins  I.,  II.,  and  III. ;  they  give  reactions  very 
similar  to  the  products  obtained  by  Lintner  and  Dull. 
Most  of  the  achrodextrins  are  not  precipitated  by  salts. 

Glycogen  is  readily  and  completely  precipitated  by  neutral 
salts,  especially  by  ammonium  sulphate  or  by  sodium 
sulphate,  at  33°  C.  .  Inulin  is  partly  precipitated  from  its 
solutions  by  magnesium  and  ammonium  sulphate,  the  former 
being  more  active  in  this  respect.  All  the  soluble  iodine 
compounds  of  starch,  soluble  starch  and  the  erythrodextrins 
are  precipitated  by  salts  as  a  rule  more  easily  than  the 
original  carbohydrate.  The  colour  of  the  iodine  compounds 
varies  with  the  concentration  of  the  iodine,  and  with  the 
state  of  the  compound  itself,  whether  solid  or  in  solution. 
Soluble  starch  gives  a  blue  colour  with  iodine  under  all  con- 
ditions, and  has  a  greater  attraction  for  it  than  the  erythro- 
dextrins, so  that  a  trace  of  the  former  can  be  detected  in  the 
presence  of  a  large  excess  of  erythrodextrin,  provided  the 
iodine  solution  is  weak  and  added  carefully  drop  by  drop".* 
There  is  no  evidence  of  the  existence  of  a  combination 
of  the  colloid  precipitated  and  the  salt  precipitating;  the 
colloid  precipitating  power  of  a  salt  docs  not  appear  to  be 
a  function  of  its  molecular  weight  or  solubility. — J.  L.  B. 

Dextrins,  Contributions  to  our  Knowledge  of  the. 
J.  Henderson.     Inaug.  Diss.,  Munich,  1897. 

The  author  has  obtained  the  following  results  : — "  Erythro- 
dextrin II. a,"  having  [a]u  =  194°  and  R  =  8-5,  is  obtained 
both  by  the  action  of  diastase  or  acids  on  starch  ;  generally 
speaking,  the  same  dextrins  are  formed  by  the  hydrolysis 
of  starch  with  diastase  or  acids.  The  action  of  diastase 
practically  ceases  when  the  conversion  products  have  a  re- 
ducing power  of  80  per  cent,  of  maltose.  By  the  hydrolysis 
of  starch  with  diastase,  dextrins  are  formed  which  resist  the 
further  action  of  the  enzyme.  These  dextrins  appear  to 
have  the  composition  of  the  "  achrodcxtrin  I.  and  II.  "  of 
Lintner  and  Dull,  but  the  possibility  is  not  excluded  that 
an  "  isomaltose  "  which  is  not  attacked  by  diastase  and 
yeast  may  occur  with  these  substances. 

The  substances  present  in  malt  extract  which  cause  the 
optical  rotatory  and  cupric  reducing  power  may  be  removed 
by  fermentation,  without  impairing  the  hydrolytic  action  of 
the  extract  ;  fermentation  is  therefore  recommended  for 
the  preparation  of  diastase.  The  torrefaction  dextrins  of 
commerce  are  distinguished  from  those  obtained  by  dia- 
static  and  acid  hydrolysis,  by  containing  a  more  or  less  large 
proportion  of  substances  of  low  rotatory  and  reducing  power 
(probably  reversion  products),  and  the  former  dextrins  can- 
not at  present  be  identified  with  the  latter. — J.  L.  B. 


Gums  from  German  South-West  Africa.     K.  Dieterich. 
Ber.  Deut.  l'harm.  Ges.  7J  [3],  1898. 

Three  gums  derived  from  the  Hinterland  of  Angra  Pequena 
— "Tlach,"  "Amrad,"  and  "Auraur  " — are  thus  described. 
Gum  "  TIach  "is  soluble  in  10  parts  of  water;  the  solution  is 
without  action  on  Fehling's  reagent,  and  is  entirely  precipi- 
tated by  alcohol.  The  mucilage  is  brown  in  colour,  cloudy, 
and  gives  a  gelatinous  precipitate  with  ferric  chloride  solu- 
tion. Gum  "  Auraur "  is  not  entirely  precipitated  from 
aqueous  solution  by  alcohol,  but  is  rendered  cloudy  ;  it 
gives  a  precipitate  with  basic  lead  acetate,  but  not  with  the 
neutral  lead  salt.  It  reduces  Fehling's  solution.  Gum 
"Amrad"  does  not  reduce  Fehling's  solution,  and  is  not 
precipitated  by  lead  salts.  All  three  gums  are  strongly 
adhesive,  but,  as  they  differ  in  chemical  composition  from 
the  official  gums,  are  not  suited  for  use  in  medicine  or  in 
pharmacy. — J.  O.  B. 

Massecuite,  Determination  of  Crystallised  Sugar  in. 
E.  Lallemaut.  Bull,  de  l'Assoc.  des  Chim.  de  Sucr  et  de 
Dist.  1898,15,  [10],  1038. 


See  under  Will.,  page  611. 

Sugar,  Estimation  oj \  Elect  rolijticalhj.    J.  Formanek.  Zeits. 
Unters.  Nahr.  und  Genussmittel,  1898,  [5],  350. 

See  under  XXIII.,  page  611. 

Carbohydrates  in  the  Presence  of  Iron,  The  Action  of 
Hydrogen  Peroxide  on.  C.  F.  Cross,  E.  J.  Bevan,  and 
C.  Smith.     J.  Chem.  Soc.  Trans.  1898,  73,  463  —  472. 

The  results  obtained  by  H.  J.  H.  Fenton  in  oxidising 
tartaric  acid  by  hydrogen  peroxide  in  presence  of  ferrous 
s.ilts  suggested  the  application  of  the  method  to  the  sugars. 
The  typical  hexoscs  and  cane  sugar,  when  treated  with 
hydrogen  peroxide,  are,  as  stated  by  Wurster,  comparatively 
unacted  on.  If,  however,  a  trace  of  ferrous  salt  be  added, 
even  at  ordinary  temperatures,  and  with  an  amount  of 
hydrogen  peroxide  corresponding  to  1  or  2  atoms  of 
active  oxygen,  a  marked  rise  of  temperature  occurs,  and  the 
solutions  become  acid  to  the  taste,  the  quantity  of  acid 
formed  from  lcvulose  being  less  than  from  dextrose.  The 
volatile  acids  are  formic  and  acetic  acids,  and  represent 
15—20  per  cent,  and  4 — 7  per  cent,  respectively  of  the 
j  weight  of  dextrose.  A  non-volatile  acid  forming  an  in- 
soluble lead  salt  was  isolated  ;  it  gave  values  on  analysis 
agreeing  with  those  required  for  tartronic  acid. 

After  removal  of  the  acids,  the  furfural  in  the  distillate 
from  hydrochloric  acid  (sp.  gr.  1  -08)  in  the  case  of  dextrose 
or  cane  sugar  corresponds  with  7 — 9  per  cent,  of  furfuroids. 
The  products  yielding  furfural  are  not  acid  in  character, 
but  there  is  no  evidence  that  they  are  pentoses.  From 
kvulose,  only  traces  of  these  products  are  formed.  The 
solutions  give  a  well-marked  iodoform  reaction,  indicating 
that  the  hexose  molecules  undergo  internal  re-arrangement, 
and  that  the  phenomena  are  not  those  of  a  simple  oxidation. 

The  products  of  the  reaction,  when  dried  in  a  vacuum, 
form  a  gummy  solid,  destitute  of  any  appearance  of  crystal- 
lisation ;  they  react  with  phetiylhydrazine  acetate  in  the 
cold,  forming  compounds  resembling  the  osazones,  and  they 
also  reduce  Fehling's  solution  in  the  cold.  The  yield  of 
osazones  is  considerable,  amounting  to  30 — 60  per  cent,  of 
the  weight  of  the  carbohydrate  in  the  case  of  levulose  and 
of  cane  sugar  ;  aud  to  12—20  per  cent,  in  that  of  dextrose. 
Two  groups  of  osazones  have  been  obtained  :  (1)  com- 
pounds melting  at  185° — 195°  aud  resembling  the  gluco- 
sazones  in  properties,  but  differing  from  them  in 
composition,  the  nitrogen  (X  =  17 — 20  per  cent.)  being 
2 — 3  per  cent,  higher  ;  (2)  compounds  with  a  low  melting 
point  (130°),  and  freely  soluble  in  hot  water. 

The  authors  conclude  (1)  that  hydrogen  peroxide  acts 
primarily  by  determining  a  constitutional  change  in  the 
hexose  molecule,  i.e.,  by  internal  rearrangement,  such 
effects  bearing  no  direct  proportion  to  the  quantity  added  ; 
and  (2)  that  the  oxidising  actions  observed,  e.g.,  the 
formation  of  dicarboxylic  acids,  are  subordinate  or 
secondary  effects. 
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XVIL-BREWING.  WINES.  SPIRITS,  Etc. 

/',.     i:   B  i  hoi  ■      B  ■■■■  1898, 
31,  568—574. 
Pastepb    regarded     fermentation   a?    a   physiological    act 
intimatelj  connected  with  the  life  processes  of  the  yi  isi  cell. 
Other  inrestuj  is  Merits  Traube,  Bertbelot,  Liebig, 

and  Hoppc  Seyler  adopted  the  view  that,  since  a  chemical 
substance,  the  unorganised  ferment  or  euzyme,  invertin, 
which  converted  cane  sugar  into  dextrose  and  levalose,  was 
produced  in  least,  that  n  might  similarly  engender  a  sub- 
-tane,-  which  would  give  ri«v  to  alcoholic  fermentation. 
This  theorj  could  not,  however,  be  supported  bjr  experi- 
mental evidence,  SO  thai  the  vitallstic  hypothesis  n 
in  undisputed  possession  of  the  field. 

.  ithor  tl.cn  prooeedi  to  give  an  account  of  > 
paration  of  a  liquid  obtained  from  yeasl  cells  which  could 
ferment  (tin-  journal,  1897,  156).  Amongst  the  enzymes 
present  in  pressed  \east  are  invertase,  msltase,  and  an  enzyme 
which  bydrol}  aes  glycogen  A  n  oxydase  appears  to  be  pre- 
imesbrown  after  standing  some 
hour*  in  contact  ■ ith  the  air,  probabl)  accompanied  n  itb  the 
absorption  of  oxj  ire  Bertrand,  ibid.,  is'.w.  1071). 

II aim  has  alsofoui  bydrolytic  ensj  me.    It  has  been 

shown   that   i|i.-   gas  produced  bj   fermenting  -agar  with 

-    pletely  absorbed  by  alkalis,  thus 

proving  that  it  is  eatbon  dioxide. 

From  the  rarions  experiments  which  bave  been  rarried 
out  hIjkI.  1897  the  author  concludes  that 

fermentation  ii  not  dependent  on  th,-  living  yeast  cell,  and 
il,  therefore,  a  pbj  Biological  act,  but  is  due  to  an  ensj  me- 
like  substance  zymase,  which  exists  in  the  yeast  cell.     The 
linn  ..f  zymase  is  nol  possible  at  present,  *>n  ac  sounl  of 
in  instability,  and  the  presence  ol  other  onzj  mes. — J.  L.  15. 

i  / '     ,     gm  ■     1    "holn. 

G.  Bertrand.     liull.  .- ,.    Chim.  1898, 19,    -  ,  347— S49. 
Tin  >,rhito  can    be  easily  t' 

under   the  influence  <<i  a    particular 

bacterium,   hei termed    th'-    "  Bacterium   ol    Borbose." 

Among  the  polyatomic  alcohols,  glycol,  xylite,  and  dulcite, 

i, .mi, l  tn  lie  anfavourable  to  the  growth  of  ■■ 
baoterium,  and  the)  resist  itsoi  T  glycerin, 

sorbite,  and  mannite,  the  <•  il  carbon  of  which  is 

three  or  a  multiple  of  three,  support  the  gtowth  of  the  mien 'he 
most  favourably,  and,  at  tie  sane-  nine,  part  with  two 
.it,, ms  of  hydrogen,  forming  the  shut*  ••  erythrite,  arabite, 
rolemite  thcrefote, 

a   direct    relation    between    the    stet hemical    strocl 

of   tli alcohols  and   their  behaviour  with   this   ferment, 

since   ii    is   only  those  which   contain   a   link  CH.OH  so 

placed   thai  there  i t  an  atom  nf  hydrogen    beside  an 

kable   hydroxy!    en, up.   which   nr,-   oxidised    by   the 
tot  in  —J,  O.  It. 

I  i<i  !■/':  and  Invt  •  \tuble 

Feimentt,     l  .  i  Comptes  Kend,   1898,   126, 

1045—1047. 

Tin  author  points  out  the  physi  <ing 

I,.  • .,  mono   i  this  Jooi 

i  .,(  these  say,, is  undergoing  inversion  and 
by   the   plant   during   the   growing   | 1. 

<    that   the 

■  lltaill     00     eli/\  I. 
Of  il  ■-'',   w  hilsf    tl  I*  Ith 

nili~.     Diastase  and  emuh  a  are 
without   aetion    upon  I  . 

inverted  il  completi  •bowed  that  invcrtin 

aeted    DIOR    slowlj  ir,    and 

inither.  that  w l,i|st  the  rose  ww      nii- 

plele,    that    nf    the    |p  ,,,,    ,,f 

tie 

ides   inveriiii.  ,,ilur  ensymi  I'sing 

polj  l     1.    It. 

Mall,  '/'in    Danger*  nf  Judging  by  tin   "  Sinker"    /'.»/. 
-i    l  .  i    lu     B  twins  i         — .11  l. 


Tins  method  of  judging  the  quality  of  a  malt  consists  in 
taking  100  corn*  and  placing  them  in  a  glass  of  water. 
After  Stirring  well,  the  "  sinkers  "  are  allowed  to  settle, 
the  malt  being  judged  by  the  quantity  of  these;  a  lar^e 
number  being  considered  indicative  nf  a  bad  malt.  The 
author  condemns  tins  method,  since  the  number  of  corns 
which  sink,  varies  from  day  to  day  in  the  same  sample  of 
malt,  and  also  with  the  water,  whether  distilled  or  natural. 
Kvperiments  with  a  series  <,f  malts  taken  at  different  times 
from  the  kiln  illustrate  these  variations.  The  following 
analysis  of  malt  In  its  original  form  and  that  of  the  sinkers 
Separated  therefrom  is  giver.  :  — 


Malt. 


II. 


Diastatic  capacity It'O 

Dptieity  of  wort  [o]d lll'S 

!  «  ort 

BacchariAcat  tmpsriod..     SOmin. 
Condition  of  won Bright 

Kitract  

Moisture t'l 

Acidity 


II. 


2«'0 

IVJ 

if» 

1 1  _•  -  S 

lil-5 

IU'2 

• 

- 

- 

SB  niin. 

08  mm. 

5a  ruin. 

Pairlf 

Fairly 

Fairlv 

bright. 

bright. 

l.r-L-lil. 

3S  ,,., 

:rj  <■*; 

M'S 

T4 

Vt 

■:■» 

u-12 

0'15!» 

It  will  he  Been  from  the  above  analyses  that  the  chemical 
composition  is  different  to  what  might  have  keen  expected. 
They  indicate  poverty  in   diastase,   the   corns   not  b  i- 
grown  or  onlj  partially  so,  whereas  the  diastatic  capacity  is 

but  little  less  than  in  the  nun  sinking  portion. — J.  I..  Ii. 

/'        )    I*  .    /.      '  nation*  into  the   Degeneration  of.     A. 

.lorgensen.     Zeits.  fur  d.  get.  Brauwesen,  21,  [l«'].  1 13 — 

117. 
As  a  in',,-  selected  races  "t  yeas!  retain  their  chiel  | 
in  practical   use   under  onlinary   conditions,   except    when 
bacteria  or  wild  yeasts   make  their  appearance.     In  some 
instances,  however,  the  yeast  acquires  fresh  chars 
which  are  persistent  so  long  as  the  prevailing  conditions  are 
maintained.     The  ordinary  microscopical  examination  and 
test  methods,, I'  culture  do  not    suffice  to  determine  whether 
these  changes  are  due  to  an  actual  modification  of  the  yeast 
itself  or  to  an  invasion  by  other  races  ofonlture  yeast.     In 
the     author's     laboratory     the     following    method     is     em- 
ployed to  solv,  thi-  problem       \  large  number  of  cells  are 
taken,  as  an  average    -ample,  of   the  suspected  yeast,  and  if 
the  microscopical  and  biologii  al  examination  fails  to  reveal 
the    presence  of   strane,    species,    it   is  assumed  that    actual 

Deration   has  occurred.    To  determine  whether  if 
general  or  confined  to  a  portion  of  the  .-ells,  a  large  number 
of  pore  cultures  an-  prepared  from  the  sample,  each  culture 

being   allowed    to   develop    normally,  without    forcing,   and 
then    employed    foi     fermentation    experiments    in    1 

-.  a  uniform  wort  being  used  through- 
out. 

Ii:  this  wa\  it  has  been  shown,  in  the  case  of  degenerated 
low-fermentation  yeast,  that  the  cultures  possessed  different 
powers   ot  attenuation  and   could    be   classified    in   groups. 
a  manifest,  i   by   insufl  lenna- 

tion.  being  remediable  bj  selecting  the  most  active  cilltnres 
for  reproduction,  a  method  which  yielded   results  similar  to 
those  obtained  from  she    original  stock  of   the  culture  J 
in  question. 

\  i-.  ils,,  eited  where  portion-  ,.l  a  pure  race  (low- 
fermentation)  yeast  acquired,  as  .,  fixed  bubit,  th  ■  prop 
of  developing  n  letter  flavour  in  beer  wort,  though  no 
morphological  difference  could  he  detected,  whereas  other 
cells  in  the  -nil,-  batch  retained  their  original  charaei.-i  - 
and  it  was  fonnd  possible  to  obtain  a  good  yeast  by  giving 
them  facilities  for  reproduction.  On  tie-  other  hand,  the 
iliei.,1  lilm  vegetation  dcrelo|  ed  in  a  pure  top-term 

lion  yeast   stored   foi   - e  time  in   beer  wort  exhibit! 

morphological  variation  from  the  main  stock,  the  cells  ' 
thinner  and  more  elongated,  aud  also  l'i\h  Bitter- 

ness ot  flavour.  The  cause  of  these  alterations  is  considered 
by  the  author  to  arise  from  the  altered  conditions  of 
environment  to  which  these  film  vegetations  are  exposed, 
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from  the  presence  of  air  and  accumulations  of  albuminoid 
matters,  hop  resins,  &c,  in  consequence  of  which  varieties 
m:iv  develop  by  natural  selection. — C.  S. 

Yeast,  The  Utilisation  of  the  Expressed  Sap  of.    0.  Reinke. 
Zeits.  fur  Spiritusind.     1898,  125. 

The  liquid  expressed  from  yeast  by  Buchner's  process  is 
very  rich  iu  albuminoids  and  ferments,  and  might  be 
employed  for  a  yeast  nutriment,  for  a  similar  purpose  in 
vinegar  manufacture,  for  fermenting  concentrated  sugar 
solutions,  for  medicinal  purposes,  and  for  the  after- 
conditioning  of  beers. — A.  L.  S. 

Furfural  in  Beer.     W.  Windisch.     Wochenschr.  fiir  Brau. 
1898,  189—191. 

A  number  of  beers  were  tested  for  furfural  by  distilling, 
collecting  the  first  5,  10,  and  20  c.c.  separately,  and  testing 
with  aniline  hydrochloride.  The  distillate  is  collected  in  a 
small  white  basin,  three  drops  of  pure  aniline  are  added  and 
a  drop  of  pure  hydrochloric  acid.  The  whole  is  then  stirred 
with  a  glass  rod,  the  drops  of  aniline  at  length  collecting 
in  the  centre,  at  the  bottom  of  the  basin.  Finally,  a  drop 
of  hydrochloric  acid  is  added.  The  presence  of  only  trace; 
of  furfural  is  indicated  by  a  distinct  reddening  of  the  liquid, 
and  especially  of  the  undissolved  drops  of  aniline.  The  first 
distillates  were  found  to  give  no  reaction,  whilst  the  last 
fractions  invariably  gave  a  well  marked  furfural  reaction. 
As  an  aqueous  solution  of  furfural  gives  when  distilled  the 
furfural  reaction  with  the  first  few  drops  of  distillate,  the 
author  concludes  that  furfural  is  not  present  as  such  in  the 
beer,  but  is  formed  during  the  boiling.  It  was  also  found 
that  the  manner  in  which  the  beer  was  heated  influenced 
the  production  of  furfural,  a  beer  which  gave  furfural  when 
boiled  over  the  naked  flame  gave  none  when  the  flask  was 
heated  on  wire  gauze. 

Experiments  were  made  on  the  presence  of  furfural  in 
worts,  and  it  was  found  that  infusion  worts  did  not  contain 
furfural,  but  decoction  worts  invariably  did,  and  that  fur- 
fural was  produced  by  the  boiling  of  the  mash,  its  amount 
being  dependent  on  the  acidity  of  the  worts. 

As  the  author  on  no  occasion  found  furfural  in  the  beer, 
but  always  in  the  decoction  wort  from  which  the  German 
beer  is  prepared,  he  made  experiments  to  determine  how  the 
furfural  is  destroyed,  and  finds  that  yeast  very  quickly 
destroys  that  body,  even  if  present  in  comparatively  large 
quantity.  It  is  evident,  therefore,  that  the  furfurai  found 
in  spirit  is  not  a  product  of  the  fermentation,  but  is  pro- 
duced by  the  distillation.  In  the  same  way  the  author 
found  that  furfural  was  produced  by  pasteurising  beer. 
The  bread-like  smell  and  taste  sometimes  noted  in  beers 
the  author  states  to  be  characteristic  of  the  destruction  of 
furfural  by  yeast. — A.  L.  S. 

Mashing  Temperatures,  Appropriate.  Krieger.  Amerik. 
Hierbrauer;  Allgem.  Anzeig.  fiir  Brauereien,  14,  [IS], 
401—404. 

The  main  point  in  mashing  is  the  regulation  of  the  con- 
version of  starch,  too  little  being  at  present  accurately 
known  respecting  the  influence  of  the  mashing  temperature 
on  the  nitrogenous  constituents  of  malt  for  these  to  be 
borne  in  mind,  notwithstanding  their  undoubted  connection 
with  the  formation  of  head. 

The  following  general  rules  for  worts  of  ordinary  gravity 
may  be  deduced  from  scientific  research  and  practical 
experience : — 

Temperatures  of  25° — 50°  C.  facilitate  the  modifying 
action  of  peptase  and  cytase  on  the  albuminoids  and  cell- 
texture  ;  those  up  to  66y°  C.  are  the  most  favourable  for 
saccharification ;  the  malto-dextrins  are  produced  most 
extensively  between  67J0  and  70°  C. ;  flavorless  dextrins 
are  formed  up  to  75°  C.  ;  and  higher  temperatures  are  fatal 
to  diastase.  It  is  also  established  that  when  the  mash  is 
heated  to  any  given  temperature,  the  corresponding  changes 
alone  occur,  even  if  the  temperature  be  subsequently 
reduced. 

As  regards  the  practical  application  of  these  rules,  malt 
imperfectly  modified  on  the  floor,  steely,  through  defective 
curing,  or   too  highly  kilned,  can   be  in   part  rectified  by 


keeping  the  mash  at  25°— 50°  C.  for  some  time— maximum 
two  hours. 

To  ensure  high  attenuation  and  keepiug  quality  in  the 
beer,  the  mash  should  be  slowly  raised  to  65c  C.  to  facilitate 
the  formaiion  of  maltose  ;  and  palate  fulness  may  he 
secured  by  taking  care  to  reserve  sufficient  starch  for  con- 
version into  intermediate  products  at  67j° — 70°  C  ,  an  object 
attained  by  quick  mashing,  a  high  initial  temperature,  or 
by  the  English  or  American  systems  of  mashing.  Should 
an  insufficiency  of  prepared  starch  for  the  purpose  be 
present,  the  deficiency  must  be  supplied  by  the  addition  of 
suitable  preparations  or  of  cooked  unmalted  grain;  and,  if 
the  mash  has  been  overheated,  more  nidlt  or  diastase,  must 
be  added. 

The  foregoing  temperatures  apply  to  worts  of  average 
strength,  and  should  be  raised  in  the  case  of  more  highly 
concentrated  worts,  small-grained  malt,  or  high  percentages 
of  diastase,  albumin,  or  acids — the  latter  arising  from  the 
presence  of  an  abundance  of  ungerminated  corns  and 
favouring  the  formation  of  sugar,  whilst  diastase  will  stand 
greater  heat  in  concentrated  solutions,  and  is  more  active 
when  present  in  a  high  ratio  to  starch.  On  the  other 
hand,  low -gravity  worts  and  malts  poor  in  diastase,  require 
mashing  at  temperatures  belo;v  the  average. — C.  IS. 

Mine,  Micro-organisms  of  Ropy.  F.  Barda«,  Joulin, 
and  de  Kaczkowski.  Comptes  Rend.  1898,  126,  105c 
—1053. 

Thk  authors  have  isolated  several  micro-organisms  from 
the  wines  of  Algeria  and  the  south  of  France.  Amouf 
these  are  two  filiform  bacilli,  which  behave  differently 
under  similar  conditions  of  cultivation. 

One  of  them,  which  is  called  B.  roseus  vini,  is  never  nut 
with  alone,  it  occurs  with  other  micro-organisms,  more 
particularly,  however,  with  the  second  but  unnamed  filiform 
bacillus.  B.  roseus  vini  possesses  properties  different  from 
those  usually  attributed  to  the  so-called  ropy  filaments.  In 
yeast  water  containing  10  per  cent,  of  glucose,  this  organism 
grows  as  a  thick  folded  film,  becoming  pink  some  days  after 
being  sown,  whilst  the  medium  turns  brown  and  develops 
ammonia.  The  bacillus  is  ovoid  in  shape,  possesses  flagella, 
is  mobile,  forms  spores,  and  changes  nitrates  into  nitrites. 
When  grown  iu  yeast  water  containing  glycerin,  a  substance 
is  produced  which  is  apparent  on  the  second  organism,  but 
disappears  subsequently.  It  is  a  reducing  body,  and  forms 
a  compound  with  phenylhydrazine  ;  the  authors  believe  that 
it  may  be  dihydroxyacetone  (compare  Bertrand,  Comptes 
Kend.  1898,  126,  842;  this  Journal,  1898,  502).  The 
bacillus  is  without  action  on  alcohol,  and  does  not  ferment 
cane  sugar.  When  sown  in  wine,  B.  ros  us  vim  produces 
an  abundant  deposit.  The  glucose  and  glycerin  had  di- 
minished, whilst  the  tartrate  and  acidity  were  unaltered. 

—J.  L.  B. 

Champagne,  Chemical  Composition  of.     L.  Griinhut. 
Zeits.  Anal.  Chem.  37,  231—242. 

This  is  a  reply  to  Kulisch's  objection  (Witth.  iiber  Weinbau 
uud  Kellerwirthschaf t,  9,  1 1 , 1 89  7 )  to  the  author's  statement 
that  champagnes  are  often  prepared  from'diluted  wines  and 
wines  too  attenuated,  by  gallising  ("  Gallisiren  ").  In  sup- 
port of  this  contention,  the  author  quotes  a  number  of  old 
analyses  of  sweet  champagnes  from  various  sources,  and  14 
unselected  analyses  of  dry  champagnes,  recently  analysed 
by  W.  Fresenius  and  himself.  Out  of  a  total  of  38  analyses, 
13  show  a  content  of  mineral  substances  of  less  than 
0'14  grm.  in  100  c.c,  six  contain  0.14  grm.,  and  nine 
contain  0-15  grm.  According  to  the  author,  these  data 
indicate  extraordinary  dilution,  for  although  natural  wines 
are  known,  which  do  contain  very  small  amounts  of 
mineral  substances,  still  they  are  very  exceptional.  More- 
over, this  poverty  cannot  be  ascribed  to  assimilation  by  the 
ferment  during  fermentation  in  the  bottle,  for  this  would 
only  suffice  to  reduce  the  amount  by  about  O'Ol  grm.  per 
100  c.c.  Iu  the  case  of  champagnes,  the  addition  of  the 
large  amount  of  sugar  which  is  required  to  give  the  neces- 
sary percentage  of  alcohol  (9 — 1 1  grms.  in  100  c.c.)  tends, 
by  the  consequent  increase  of  glycerin,  so  to  raise  the 
amount  of  extract  that  occasionally  this  figure  gives  no 
indication   of  an  over-gallised  wine.      According  to   the 
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author,  however,  the  "  total  extractive  residue,"  which  is 
tated  by  Subtracting  the  amount-  of  non-volatile  acids, 
of  glycerin.'and  of  mineral  Babstancea  from  ll  •  xtrnct, 
should  not  b(  lesa  than  o-3.i  grni.  in  100  C.c.  for  natural 
wines,  and  mo  lerati  ly  gallised  wines,  of  the  new  analyses 
quoted,  however,  io  five  cases  this  extreme  limit  was  nearly 
approached,  and  there  is  no  single  ease  in  which  the  value 
JO  to  1  •oo,  which  is  a  common  figure  for  ordinary 
wines. 

Moreover,  the  author  points  out  that,  whilst  a  legal  limit 
is  plaoed  on  the  attennabon  of  ordinary  wines  by  gallising, 
then  i  limit  for  sparkling  wine-- ;  this  he  regards 

in  that  such  a  practice  is  common. 

Finally,  in  support  of  the  statement,  objected  to  by 
Knlisch,  that  the  amount  of  sugar  in  champagne  reaches 
18  grm.  p  the  author  cites  three  analyse*  of  sweet 

champagnes,  showing  a  content  of  I  7 '31.  18*28,  and  IT''.  1 
respectively. — K.  W.  W. 

Moulds  in  th*  Distillery,  Function  of.     I.   Levy.     Hull.de 
r Assoc,  des  Cbim.  de  Sow.  el  de   Dist.  1898,15,  [10]. 

'J'J8- 

1 1  has  hem  Ihe  cusl ttf  regard  moulds  a-  harmful  and 

destructive,  bul  the  useful  services  they   nuy   render  are 
worthy   of    notice.      Their   injurious   effects   are  of    only 
,.dary  impa  I  may  be  avoided  by  scrupulous 

l  li,  ir  useful  applications  depend  on  the  forma- 
tion of  diastase!   capable  of  acting  on  starch  and  certain 
sugars,  and,  under  special  conditions,  on  the   production  of 
true  ferment 
These  applications  are  illustrated  by  an  account  of  .!>/>.  r- 

gill"  i  tties    starch,  acts    on 

dextrin  and  maltose,  anrl  inverts  cane-sugar  to  the  extent 
of  70  per  cent.,  bul  |  ilbnminous  matters,  Amylo- 

mycet  ttoujrii  has  similar  properties,  hut  docs  not  Beem  to 
■ct  on  sai  Phi    moulds,  however,  are  not  capable 

of  supporting  an  entirely  antorohic  existence,  and  ihei 
leave  a  considerable  amonnl  ol  c  irbohydrate  unacted  upon. 
Tin- addition  oi  yeasl  to  amylomyces  doubled  ih<'  yield  of 
alcohol  bj  acting  on  the  residual  carbohydrate,  but  the 
pen  i  :ohol  the  mould-  can  support  i-  -mail,  hence 

the  disadt  aption  of  rnel  and  the 

enormous  vats  n  ■    J.  de  W, 

It   i,.    nnot  Aceti    Acid,  Defer/ton  and  Approxhi         E 
motion  of  Sulphuric  Acid  in,     P.  Bimbi.     Bull.  Chun, 

1    .r in    3",   IS3, 

5a  iinaV  will.,  /..i y  61 1 

XVIII.-FOODS:  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

M.)  -FOODS. 

II  Org  mie,     1!    Hcfclmnnn.     /..its.  fur 

Cffentl.  Cbem,  4,  m.  Ccntr.  1893,1     >  '   ■ 

\  i  the  pi     ■  pre*  t  rath .  -  of  any 

Importance  an  id,  salicylic  acid,  wiccharine,  and 

formaldehyde  Bentoic  acid  and  snocharine  have  no  par- 

ticulnr    si  isjical 

eapi  I                               u'tian 

dilution  acid,    which     i-    the     most 

to  bo  harmless  in 

ih'  prop  ■■  loyed  I  Id  tbi  oth  hand,  the 
null 

f aldehyde,  yical 

tninoid  sub 

and  constderabl'  redi  The 
anil. 

nrding  to  tl  lh  ii   unlj  (hi   •■  should 

be  ti  ap- 

pr*  r  act 

dire  .  un- 

luhle 
■'    '  "  "  .illy. 


Food-Preserialircs,  Inorganic.  F.  Filsinger.  '/.■  its.  fur 
Cffentl.  Chem.4,  181—128;  «  hem.  Centr.  1898,1,  [»]. 
853—854. 

Ir   i-   stated   thai  the   following  substances   are  useful  as 

preservatives  : — Sodium  chloride  aluminium  compounds, 
especially  alum  and  aluminium  sulphate,  metaphosphorio 
acid  and  it-  -uli-,  hydrofluoric  acid  ami  it-  salts,  potassium 
niir.it.-,  sulphur  dioxide  and  bisulphites,  and  boric  acid  and 
borates  ;  hut  in  practice  besides  the  substances — nitre  and 
common  -alt — usually  employed  in  former  times,  only 
compound-  of  Sulphurous  and  boric  acids  are  now  of  any 
importance.  There  i-  a  great  diversity  of  opinion  a-  to 
the  amount  of  sulphur  dioxide  which  is  injurious,  and  an 
official  regulation  is  considered  necessary.     With  regard  to 

c pounds  of  boric  acid,  the  author  considers  that   in  -mall 

hey  are  quite  harmless.     In  conclusion,  the  author 

•   that    there    should    he    a    thorough    physiological 

examination  of  organic  preservatives,  a  fixing  of  the  highest 

pssanisable  quantities,  and  a  "declaration  of  control"  for 

the  preserved  foods. — A.  S. 

Yeast,  .V,  .c  Process  for  the  Preparation  of  Pi' 
E.  Buchner.  Zeits.  f,  Spiritusind.  1898,21,1*2. 
P«.  97,240.) 

Tiik  pressed  yeasl  which  has  hitherto  been  used  in  bakeries 
possesses   the   disadvantage   of    undergoi  rial   and 

other  change-  during  the  "arm  weather.  The  author  has 
found  (this  Journal,  1897,  156)  that  alcoholic  fermentation 
is  not  a  direct  consequence  of  the  living  yeasl  cell,  hut  i-  due 

to  an   eiizy "  zytna-c  "   present   in   th  of  the 

cell,  and  further  that  [ibid.,  1897,  548)  "xyrcase"  can  with- 
stand a  gradual  drying  at  low  temperatures,  and  in  a  nearly 
dry  condition,  a  heating  al  100  C.  \  yeast  dried  at  high 
temperatures,  and  therefore  dead,  can  thus  he  employed  for 
purpose!  of  fermentation. 
The  washi  d  yeasl  i-  carefully  drained,  -pr,  ad  out  in  thin 
nd  air-dried.     .V  two  days  the  tempi 

1  from  50°  to  100  C,  and  the  heating  continued 
until  the  yeasl  is  dead.  The  product  mayor  may  not  he 
ground.  Experiments  have  shown  that  an  addition  of  5  to 
In  i  er  cent,  to  the  Hour  suffices  for  raising  the  dough. 

—j.  i.  n. 


Annatto  in  Milk,  Detection  of  .     a    I..-. 
(  him.  1898,  7",  [6],  286. 

Sec  under  Will.,  pa 


.1.  rharin. 


Farinaceous  Motet  ction    of  Wood  Sasodusl   in. 

G.  A.  leKoy.    Comptes  Rend.  1898, 128,     14],  1047. 

Set  under  Will.,  page  108. 

lave  Oil  in  Margarine.     M.  Siegfcld.     Cheui.  Zeit, 
l-i.s.22,  [82],  819. 

under  Will.,  page  611, 

OUttin-peptone  Salts,     t  .  Paal.     ller.  31,  [7],  956. 
S*  under  XIV.,  page  589. 

Unboiled  Milk,  Distinguishing  Boiled  from.     II.  LelTmatin. 
Analyst,  1898,23,  [865], 

See  under  Will.,  page  608. 

(£.)— SANITATION ;   WATER  PUBIFICATTOS 
PATENTS 

.Si  m,  i    Ait   w  other   Obnoxious    I 

Matter  during  Transit  in  Drains,  Impts.  in  or  count   U  i 
intli  tht     Treatment   of,     I:     II.    Beeves,   Putnei       I 
1'at.  9S66,  April  U.  1 

Tiik    i    ■  insists    in   forcing   a    sprai    of  water  over 

thus  taken  up  and  diffused  throughout 
the  air  shaft  or  manhole  of  a  sewer    Thechi  micals  arc  con- 
tained in  two  vi  -sel-  fitting  in  a  recess  of  the  man-hole,  and 
si  of  dili,'.  sulphuric  acid  and  a  solution  of  potassium 
permanganate  or  n   mixture  of  lime  and   tar  u-|-  •■  ..1\. 
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These  are  run  from  the  two  vessels  into  a  mixing  cup  and 
from  thence  on  to  porous  plates,  -where  they  meet  the  water 
spray.  The  water-supply  is  so  arranged  that  it  seals  off  the 
sewer  gas  from  contact  with  the  outside  air. — JV.  P.  S. 

Sewage,  Impts.  in  or  relating  to  the  Treatment  of. 
E.  H.  Reeves,  Putaey.     Eng.  Pat.  9558,  April  14,  1897. 

The  use  is  claimed  of  a  mixture  of  quicklime  and  gas-tar,  this 
mixture  being  added  to  the  sewage  at  the  outfall.  The 
gases  produced  by  mixing  the  tar  and  lime  arc  also  used  as 
deodorants. — W.  P.  S. 

Smoke  or  Foul  Air  Mask,  for  enabling  Persons  to  Breathe 
in  Poisonous  Atmospheres.  R.  Bowling,  Reading.  Eng. 
Pat.  12,452,  Hay  20,  1897. 

The  mask  consists  of  a  casing,  which  may  be  of  metal  or 
•other  suitable  substance,  and  is  shaped  and  padded  to  fit 
the  face  of  the  wearer.  A  glass  -window  is  in  the  front 
and  the  whole  is  attached  to  the  head  by  tapes  or  strings. 
Air  is  pumped  into  the  mask  by  the  wearer  by  means  of  a 
suitable  pump,  the  said  air  being  passed  through  an  absor- 
bent or  antiseptic  material  on  entering  the  mask.  An  exit 
valve  is  of  course  also  provided. — W,  P.  S. 

Sewage  and  other  Polluted  Waters  and  Liquids,  Impts.  in 
or  relating  to  the  Treatment  and  Purification  of. 
W.  J.  Lomax,  Bolton  ;  and  T.  Aspinall,  Farnworth,  near 
Manchester.     Eng.  Pat.  14,058,  June  9,  1897. 

A  process  is  claimed  in  which  sewage  is  treated  with 
•chlorine  gas  (or  bromine  or  iodine)  with  or  without  the 
previous  addition  of  lime  or  other  precipitants. — W.  P.  S. 

Nightsoil,  Garbage,  Waste  Products,  and  other  Noxious 
Matters,  Impts.  in  Furnace  Processes  anri  Apparatus  for 
the  Destruction  of.  H.  G.  Bownton,  Croydon,  X.S.W., 
and  W.  H.  Nicholls,  Croydon,  X.S.W .  Eng.  Pat.  26,625, 
Nov.  15,  1897. 

The  matter  to  be  destroyed  is  completely  incinerated  in  a 
closed  oven  or  retort,  which  is  so  constructed  that  the 
gases  or  products  of  combustion  are  led  from  the  oven  over 
a  water-tank  under  the  heating  furnace.  A  portion  of  the 
fumes  is  condensed  and  the  remainder,  after  being  mixed 
■with  hot  air,  is  passed  into  the  furnace.  The  night-soil,  &c, 
is  filled  into  the  oven  by  an  opening  at  the  top,  and  as  the 
ashes  collect  they  are  drawn  off  through  suitable  doors  in 
the  sides  of  the  oven. 

The  construction  of  the  plant  is  claimed  and  the  various 
parts  of  it,  consisting  of  the  oven  itself,  a  specially  con- 
structed furnace,  an  automatically  closing  water-tank,  and 
openiugs  with  covers  for  filling  the  oven. — W.  P.  S. 

Mask  or  Inhaling  Apparatus  for  Use  in  Noxious  Atmo- 
spheres, An  Improved.  Fredk.  Wanz  and  Franz  Wanz, 
Vienna.     Eng.  Pat.  30,032,  Bee.  18,  1897. 

The  apparatus  consists  of  a  hood  fitting  the  head  of  the 
wearer  closely.  In  front  is  a  glass  window,  which  is  pro- 
vided with  a  "  wiper  "  inside,  and  under  this  window,  in  the 
lower  part  of  the  mask,  is  a  bag  or  pouch  for  containing 
solid  caustic  potash  for  absorbing  respired  carbonic  acid 
and  moisture.  Oxygen  is  supplied  from  a  cylinder  con- 
taining this  gas  in  a  compressed  state,  the  cylinder  being 
preferablv  separate  from  the  mask,  and  connected  to  it  by  a 
flexible  tube.— \V.  P.  S. 

Apparatus  for  Use  in  Sterilising  or  Disinfecting,  appli- 
cable also  for  use  in  Bacteriological  Culture  ;  Impts.  in  or 
relating  to.  E.  Fournier,  Paris.  Edit.  Pat.  1725, 
Jan.  21,  1898. 

The  apparatus  claimed,  comprises  a  chamber  closed  with 
an  air-tight  cover,  and  a  heating  lamp.  The  chamber 
rests  upon  an  outer  casing,  through  which  are  ventilating 
holes.     This  outer  casing  surrounds  the  lamp. 

The  lamp  consists  of  a  main  heating  burner,  connected 
by  means  of  a  tubular  passage  to  an  annular  reservoir 
containing  the  combustible  liquid,  the  reservoir  being 
placed    outside   the   above-mentioned   casing.     The    flame 


may  be  increased  or  extinguished  by  a  lever  extending 
through  the  outer  casing.  A  small  burner  is  also  provided 
and  is  connected  to  the  same  annular  reservoir.  A  special 
feature  of  this  burner  is  a  metallic  gauze  hood  over  the 
wick.  This  small  burner  serves  to  keep  the  temperature 
constant  after  the  chamber  has  been  once  heated  up  by  the 
main  burner. 

When  the  apparatus  is  to  be  used  for  cultures,  a  vessel 
is  used  which  fits  inside  the  above  chamber,  and  is  provided 
with  open  tubes  for  aeration. 

F'or  wet  or  dry  sterilising,  another  vessel  is  used,  heing 
placed  inside  the  main  chamber,  and  is  supplied  with  an 
air-tight  lid  having  a  screw-plug  opening.  This  plug  has  a 
small  orifice  through  it,  which  may  be  closed  by  turnino- 
the  plug,  and  allows  air  to  enter  or  steam  to  escape  from 
the  vessel.     Steam  pipes  also  enter  this  vessel. — W.  P.  S. 

(C.)— BISIXFECTANTS. 
Formaldehyde,  Action  of,   on    Germ  Power.     W.  Kinzel. 
Landw.  Vers.-Stat.   49    461—466;  Chem.   Ceutr.    1898, 
1,  [13],  785. 

The  author  carried  out  a  series  of  experiments  to  determine 
the  utility  of  formaldehyde  as  a  means  for  the  destruction 
of  spores  of  mildewed  fungus  in  seed  corn.  The  trials  were 
carried  out  with  rye,  wheat,  oats,  barley,  clover,  lupin,  and 
pea,  and  also  with  Ustilagq  segetum  Bull,  of  green  oats,  half- 
ripe  oats,  and  ripe  oats.  The  results  upon  the  whole  show- 
that  there  should  be  no  objection  to  the  practical  employ- 
ment of  a  0-1  per  cent,  formaldehyde  solution  for  the 
destruction  of  spores  of  mildewed  fungus  by  one  hour's 
action.  Such  a  0-1  per  cent. solution  still  showed  complete 
efficacy  after  10  days. — A.  S. 

Carbon  Monoxide,  Action  of  Reagents  on,  and  Determina- 
tion of,  in  the  Air.  A.  Gautier.  Comptes  P.end.  126 
[12],  871. 

See  under  XXIII.,  page  603. 

PATENTS. 
Barrels,    Casks,  and   the   like,  Impts.  in  or  relating  to  the 

Purification  or  Sweetening  of .     XV.  J.  Engledue,  Byfleet, 

and  C.  J.   Yarnold,  Brixton.     Eng.   Pat.  9300,  April  12, 

1897. 
The  process  consists  in  subjecting  the  previously  washed  or 
steamed  barrels  to  a  current  of  ozonised  air. 

The  plant  claimed  is  composed  of  a  filtering  and  drying 
chamber  for  the  air  used,  a  fan,  which  draws  the  air  from 
this  chamber  into  the  ozoniser,  a  receptacle  for  the  barrels, 
and  a  furnace  for  consuming  the  exhausted  ozone  and  other 
vapours. — XV.  P.  S. 

Insecticides  and  Fungicides,  Impts.  in.  A.  Blackie,  Tun- 
bridge  Wells.  Eng.  Pat.  14,715,  June  17,  1897. 
The  claims  are  for  a  number  of  solutions  of  insecticides  in 
various  combinations,  more  particularly — (1)  soap,  alcohol, 
and  extract  of  quassia;  (2)  soap,  alcohol,  and  aloes; 
(3)  soap,  alcohol,  and  potassium  or  sodium  sulphide,  or 
both  ;  (4)  a  mixture  of  (1)  and  (3)  ;  (5)  a  mixture  of  (2) 
and  (3).— XV.  P.  S. 


XIX.-PAPER,  PASTEBOARD.  Etc. 

Paper,  Deterioration  of;  Iieport  of  the  Committee  on  the. 
Sir  J.  Evans  (chairman) ;  Sir  O.  Tudor  Burne  ;  Sir  W. 
Auderson  ;  M.  Carteighe;  G.  Clulow ;  C.  F.  Cross;  K. 
Garnett  ;  H.  Miiller  ;  W.  J.  Russell ;  H.  R.  Tedder  ;  XV. 
L.  Thomas ;  J.  M.  Thomson ;  Q.  Wirtz  ;  Sir  H.  True- 
man  Wood  (secretary).  J.  Soc.  Arts,  1898,46,  [2374], 
597 — 601. 

The  main  purpose  of  the  work  of  the  committee  has  been 
to  ascertain  the  validity  of  the  supposition  that  the 
fibrous  raw  materials — esparto,  "  mechanical  wood "  or 
ground  wood  pulo,  wood  celluloses,  &c. — more  recently 
introduced  are  inferior,  with  regard  to  the  relative  per- 
manence of  the  paper  made  from  them,  to  the  older 
celluloses    obtained   from    cotton,   flax,   and    hemp.      The 
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•al   qualities    ol    paper  may  be  expressed   under  the 
following  three  heads: — 

red  in  terms  of  thi  weight  or  strain  which 
it  will  support. 

licity  mid  Texture,  measured  by  elongation  under 
ince  to  rubbing. 
Bulk,  expressed  in  the  precise  terms  of  specific  gravity 
or  weight  per  unit  of  volume. 

taunt  also  !••■  taken  into  account  the   properties 
er  a-  a   chemical    BUbstancc    ( or    mix- 
ture r ual  composition,  and  the  liability  to  change 
under  whatever  conditions  of  storage  or  use  to  which  it  may 
■objected.     The    cornm  convinced   that   these 
lieal  and  chemical  constants   must  come  more  and  more 
into  practical  consideration,   and   ultimately   regulate  the 
[■option  and,  therefore,  production  of  papers. 
With  regard  to  the  deterioration  of  papers,  the  Committee 
have  come  t"  the  following  conclusion}: — The  tendencies 
to  deterioration  of  papers  are  marked  CO  ,,v  disintegration, 
bj   discoloration.     These  are  independent  effects,  but 
may   be   concurrent,   and   indeed  are   notably   >o    in    paper 

containing  mechanical  « l  pulp. 

1.  Disintegration. — Actual  disintegration  has  been  found 
cur  in  all  grades  of  paper;  it  is  the  result  of  chemical 
change  ol  the  fibres  themselves,  and  in  some  cases  could 
be  traced  to  the  effect  ol  illuminating  gas  upon  the  atmo- 
sphere of  the  rooms  iii  which  the  books  had  been  stored.  In 
the  i  i  ',-  papers  examined,  the  effects  appeared  to 

be  duo  to  acid  bodies,  which  maj  have  been  present  in  the 
idi .  maj  have  resulted  from  reactions 

going  on  in   the  paper  itself    after   making,    or    may    have 

a  due  to  products  of  gas  consumption.     With  papers 

made  from  mechanical  wood  pulp,  disintegration  is  due  to 

oxidation,  and  [a  accon  panied  by  an  alkaline  reaction  of 

iper. 

/>     oloration    is   also  stated  to   affect   all    papers  to  a 

certain   degree,   in    •  es   a    uniform    discoloration 

taking   place,   whilst    in    others  the  more  marked   effect  of 

a  darkening  of  colour  spreading  inwards  from  the  ma:. 

inner  is  the  result  of  changes  in  the  paper 
t,  whil-t  the  latter  is  cansed  by  external  means,  such 

as  tin-  action  'i  an  an phere charged  with  the  products 

combustion  As  a  general  conclusion,  it  is 

.11. ,n  of  ordinary  cellulose    papers  (as 

Dguished  from  those  containing  mechanical  w I  pulp), 

under  usual  conditio  oportional  to  the 

amount  of  rosin  which  they  contain,  or  more  generally  to 
the  rosin  and  tin-  conditions  employed  for  fixing  it  in  the 
ord.  s  ,,f  engine-sizing.      With  regard  to  papei 

likely  to  I"    used  in  chemical  laboratories,  \c  it  should 

be     noted    that     mechanical   wo'jd    pulp    i-    stained  a 

yellow,  and  •  -piirt.p  and  straw  celluloses,  pink,  by  aniline 

and  0tb>€f  COal'  tar  basrs. 

,r.    given  in  connection  with  the 
prcpnrati  >n  of  printing  papers 

Sijin  ■siting).- -Whenever  possible,  book  paper 

sic  i  with  aminimnm  quantity  of  rosin.     Two 

pec  cent,  (calculated  drj  imum,  and 

it  is  stated  that  the    qualitj  ol  "  hard  sizing,"  usually  pro- 

duced  with  large1  proportions  of   rosin,  is    superfln    .-  t..r 

u-ly    all    the    e,relmar\     uses    ,,f    printing    paper-        I  he 

presence  of  starch  is  objectionable,  though  its  employment 

urj  hi  the  case  of  heavilj  loadei  papers. 

\  slightly  acid  rtaotios  (acid  to  litmus,  neutral 

to  should    In-    given     to    tin     piper    by 

finishing  with  the'  normal  slight  .  am. 

Chloride:       lie.-    paper    s|„,,,i,|    contain    a    m  uimum 

epiallt  : 

e  -I    that    in    ordinary   practie 

qontionofthi  permanence  of  the  colour  of  the  paper  when 
made  i-  eo't  much  i  om  i  lered.  rhe  committee  suggest  thut 
when  vary  white  printing  papers  ar.-  required,  the  -i/mg 
should  be  reduced  to  the  pi  >  tical  minimum  ;  and  alt  i  that 
for  ordlnan  printing  papers  u  lower  standard  of  colour 
might  I..-  adopted. 

/  e'o/i ne/.— it   is  oonoluded  thai    10  per  cent,  of  total 
.    constituents  is  the  extreme  limit  for  pap. 
public  ■  m«  o!  permanent  rs 


Texture,  —  This  quality  is  largely  controlled  by  the)1 
mechanical  process  of  preparation  (beating)  of  the  fibi 
but  is  imitated  by  the  addition  of  sizing  and  heading 
agents.  It  is  essential,  for  publications  of  permanent- 
value,  that  paper  be  used,  the  close  texture  of  which  h  is. 
been  obtained  by  the  method  of  mechanical  preparation.    -, 

Paper-making  fibres  are  classified  in  the  following 
manner  with  regard  to  the  permanence  eef  papers  preparcel 
from  them : — A.  Cotton,  flax,  and  hemp ;  11.  Woeed  cellu- 
loses, (a)  sulphite  process,  and  ('<)  soda  nnd  sulphite 
process;  C.  Esparto  and  straw  celluloses;  D.  Mechanical 
wood  pulp  (see  J.  Soc.  Arte,  1897,  45,  890—696). 

I'he  committee  suggest  that  the  normal  standard  of 
quality  for  book  papers  required  fur  publications  of  per- 
manent value  shouhl  be  specified  as  follows  : — 

Fibres. — Not  less  than  70  per  cent,  of  fibres  of  Class  A 

Sizing. — Not  more  than  2  per  cent,  of  rosin,  and  finished 
with  the  normal  acidity  of  pure  alum. 

Loading. — Mot  more-  than  10  per  cent,  of  total  mineral 
matter  (ash). 

Feer  written  documents,  the  paper  shouhl  be  prepared 
from  fibres  of  Class  A.,  and  should  be  sized  with  gelatin, 
and  not  with  rosin. — A.  S. 

Wasti    Liquor  from   Sulphite    Wood   Pulp   M      ifaeturr. 

II.    Seidel    and     L,    Hanak.      Milt.    d.    Tech.   (iewerbe- 

Muscums  in  \\  icn.  7,  1897,  [12],  388. 
In  previous  articles  the  authors  have- shown  that  an  organic 
substance  containing  sulphur  can  be  obtained  from  waste 
sulphite  liepior  in  different  ways,  and  the  products  wen 
proved  to  be  similar  by  the  corresponding  aroonnl  .f 
sulphur  contained  therein. 

then,  different   boilings   from   the  same    i 
cellulose  mills  have  been  analysed,  and  the  former  state- 
iiii-nts  i  eirneborated. 

I'h.  products  obtained  reduce  Fehling's  solution,  arc 
soluhh-  in  water,  show  an  acid  reaction,  are  insoluble  in> 
absolute-  alcohol  and  in  a  concentrated  solution  of  common 
salt,  give  a  precipitate   with   phenylhydraxuie,  give   toe 

tion  with  a-naphthol  and  sulphuric  acid,  g;\c  the  - 
shades  ol  coloui  with  ferric  chloride,  and  almost  the  same 
percentages  of  mineral  ash  and  sulphur.  They  also  give 
precipitates  with  barium  chloride  and  lead  acetate,  soluble 
with  difficulty,  but  cannot  be  completely  |  recipitated  by  tlie 
latter  reagents. 

The  percentage  of  sulphur  Was  slightly  lower  than  ill 
the-  products  tirsi  analysed,  1»  ing   about  8    per   ce-nt..  but  it 

always  corresponded  within  verj  narrow  limits  in  the 
products  of  the  same  liquor,  again  showing  the  identity  of 
the  organic  product,  ami  alsee  proving  that  the  amount  of 
rnicall)  combined  sulphur  depends  upon  the  manner  of 
Conducting  the  boiling  process. 

I.  obtain  the  principal  constituent  of  the  organic  mattes 
as  pure  as  possibles  dilute  solution  of  waste  liquor  »;e- 
acidified  with  hydrochloric  acid  and  boileel.  and  to  tins 
barium  chloride  was  added  in  the-  quantity  ca 
completely  precipitate  the  sulphuric  acid  present. 
filtrate  showed  00  turbidity  with  either  barium  chloride  or 
sulphuric  acid,  ami  as  the  barium  salt  of  the  organic  sub- 
stance is  soluble  in  water,  this  filtrate  therefore  contained 
it  in  solution,  After  evaporating  pan  of  the  latter,  aieohol 
was  added,  and  a  precipitate  obtained,  which  the  author! 
termed  "  Gum  free  from  Bulphuric  acid."  This  precipitate 
\ie-Ms  18-88  per  cent,  of  asb,  which,  calculated  as  calcium 
sulphate,  gives  the-  percentage  of  Cat)  as  .Vi',4.  With 
e,\alu  arid,  the  CatJ  was  calculated  as  5-6(1 
The  amount  of  sulphur  contained  was  B-44  per  cent.  The 
substance  shows  all  the  before-mentioned 

The  authors  then  endeavoured  to  substitute  the  calcium 
in  the  organic  salt   b)    other  metals,  hut   whilst   tbi  ) 
seeded  in  this  substitution  in  the  case  ol  barium,  the)   onlj 

tined  partial   success   with  line,  the-  expcrimei 
carried  out  us  follows:  — 

l.re    grm«.   of  gum    free    from    sulphur  eh- 

'.  of  water,  and  digested  with  '.'  grins,  of 
crystallised  barium  chloride.  Alcohol  was  the  n  .olded, 
giving  a  brown  precipitate,  which  was  decanted  with  a'cobol 
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and  carefully  dried.  This  was  then  incinerated,  and  the 
ash  treated  with  sulphuric  acid.  The  barium  was  then 
estimated  by  precipitation,  and  also  in  the  melting  tube, 
according  to  Carius's  method,  to  eliminate  the  error  caused 
by  small  quantities  of  soluble  sulphates,  the  mean  of  the 
analyses  showing  a  percentage  of  14' 49  «f  BaO.  The 
sulphur  contained  was  7  •  77  per  cent.  The  substance  con- 
tained no  chlorine.  The  zinc  salt  was  obtained  by  dis- 
solving 5  grins,  of  the  gum  in  100  c.c.  of  water  and  adding 
2  grins,  of  zinc  chloride.  The  ash  from  the  precipitate 
with  alcohol  gave  6-95  per  cent,  of  ZnO  and  7  "86  per 
cent,  of  sulphur. 

On  comparing  the  three  results  the  metals  were  found  to 
be  combined  in  almost  molecular  proportions.  This  leads  to 
the  conclusion  that  the  precipitates  obtained  are  salts  of  a 
definite  organic  acid,  which  is  the  principal  constituent 
of  the  organic  matter  in  the  waste  liquor,  and  is  pro- 
duced by  the  action  of  the  sulphite  lye  upon  the  non- 
cellulose  constituents  of  the  wood.  This  supposition  is 
further  supported  by  the  percentage  of  sulphur  in  the 
different  precipitates,  which,  when  calculated  in  proportion 
to  the  molecular  weight  of  the  salt,  gives,  for  the  barium 
salt,  9-04  ;  calcium  salt,  8-94;  and  the  zinc  salt,  8-44  per 
cent,  of  sulphur,  the  average  being  8-80  per  cent. 

Ten  grms.  of  the  organic  barium  salt  were  mixed  with 
the  calculated  amount  of  sulphuric  acid,  and  the  mixture  was 
dissolved  in  excess  of  water.  A  small  amount  of  barium 
sulphate  which  was  formed  was  filtered  off.  The  mixture 
was  allowed  to  stand  for  some  days  at  a  temperature  of 
about  4o°  C,  a  white  precipitate  of  barium  sulphate  being 
gradually  formed,  which  was  filtered  off.  This  treatment 
was  continued  for  about  three  weeks,  until  no  further 
precipitate  was  produced.  No  trace  of  either  barium  or 
sulphuric  acid  could  then  be  detected  in  the  liquid  by  the 
ordinary  analytical  methods.  The  solution  was  evaporated 
to  a  syrup  and  alcohol  added.  No  precipitate  was  obtained, 
showing  that  the  pure  organic  acid  is  soluble  in  alcohol. 
A  brown  flaky  precipitate  was  obtained  from  this  aqueous 
alcoholic  solution  by  ether,  and  this  was  carefully  dried. 
The  amount  obtained  was  about  3  grms. 

The  substance  thus  purified  is  a  brown,  glossy,  hygro- 
scopic powder,  soluble  in  water.  It  has  an  acid  reaction, 
reduces  Fehling's  solution,  yields  with  phenylhydrazine  a 
yellowish-white  precipitate,  and  gives  precipitates  with 
barium  chloride  and  acetate  of  lead,  which  are  soluble  with 
difficulty.  The  ash,  estimated  as  BaO,  amounts  to  1-20 
per  cent. 

The  percentage  of  sulphur  was  8*80,  which  corresponds 
with  the  amount  obtained  from  the  calcium,  barium,  and 
zinc  salts. 

The  average  elementary  composition  of  the  ash-free 
organic  substance  containing  sulphur  is  therefore  : — From 
Silesian  waste  liquors:  C,  53  69  ;  H,  5-22  ;  S,  8-80;  O,  32-29 
percent.  From  Austrian  waste  liquors  :  C,  56  27  ;  H,  5 "87; 
S,  5-52;  O,  32 '24  per  cent.  Consequently  much  more 
sulphur,  and  less  hydrogen  and  carbon,  arc  contained  in 
the  Silesian  than  in  the  Austrian  waste  liquor. 

Wben  allowed  to  stand  for  some  months  in  the  open  air, 
the  sulphite  liquor  deposits  CaS04,  and  turns  lighter  in 
colour.  The  dried  substance  obtained  contains  only  6 '72 
per  cent,  of  sulphur,  and  the  liquor  itself  contains  0-067 
per  cent,  of  sulphur  as  sulphate.  Oxidation  of  the  organic 
matter  has  therefore  taken  place. 

In  the  reduced  solution  left  exposed  in  the  open  air, 
a  light  yellow  gum-like  precipitate  was  thrown  down  with 
alcohol,  containing  7-01  per  cent,  of  sulphur.  On  distilling 
with1  steam,  a  milky  liquid  was  obtained  showing  the  same 
properties  as  the  gas;  it  contains  furfural.  The  quantities 
obtained,  however,  show  no  definite  proportion  to  the 
amount  of  waste  liquor  used. 

Nitric  acid  acts  energetically  on  the  organic  substance 
obtained  from  waste  sulphite  liquor.  A  considerable  num- 
ber of  acids  could  be  obtained,  one  of  which  was  identified 
as  oxalic  acid. 

The  halogens  have  also  an  energetic  action  on  waste 
liquor.  With  chlorine  the  liquor  becomes  blood-red,  and 
a  yellow  precipitate  is  deposited,  which  decomposes  on 
heating,  giving  off  hydrochloric  acid.     It  can  be  dried  in  a 


vacuum,  is  soluble  in  water  an  1  alcohol,  reduces  Fehling's 
solution,  and  gives  a  brown  precipitate  with  phenylhydra- 
zine. On  oxidising  with  fuming  nitric  acid,  chlorine  and 
sulphur  can  be  recognised. 

A  remarkable  occurrence  in  the  sulphite  cellulose  mmiL- 
facture  is  a  deposit  of  sulphur  in  the  wooden  pipes  through, 
which  the  waste  liquor  is  discharged  from  the  digesters.  In 
these  pipes  a  greyish-white  crystalline  substance  settles 
down,  which  has  the  following  composiiion  :  —  Water, 
6-28;  calcium  sulphate,  8741:  FeO  and  Al.,03,  0-13-. 
silica,  0-28;  sulphur,  5-75  ;  total,  99-85. 

The  occurrence  of  this  sulphur  shows  that  the  SO.,  in  tke- 
digester  is  not  only  oxidised,  but  some  of  it  is  reduced  as- 
well. 

A  waste  liquor  from  Wiirttemberg  was  analysed.  The 
composition  proved  to  be  similar  to  that  of  the  Silesian> 
liquor. — S.  1J.  E. 

PATENTS. 

Paper,  Impts.  in  the  Manufacture  or  Treatment  of. 
W.  A.  Hall,  Vermont,  U.S.A.  Eng.  Pat.  12,208,  May  17, 
1897. 

The  inventor  finds  that  although  formaldehyde  precipitate* 
glue  from  its  solution  instantly,  if  the  latter  be  incorporated, 
with  the  clay,  satin-white,  or  other  material  used  in 
"facing"  paper  before  the  formaldehyde  is  added,  tbe 
action  is  considerably  delayed,  the  mixture  adheres  well  to- 
the  support,  and  will  not  wash  off  when  dry.  Suitable 
proportions  are  :  clay,  See.,  85  per  cent. ;  albumin,  glue,  or 
casein,  13  per  cent. ;  40  per  cent,  solution  of  formalin,  2  per 
cent.— F.  H.  L. 

Peat,  Manufacture  of  Fibrous  Materia!  suitable  for 
Making  Paper  from.  K.  A.  Zscborner,  Vienna,  Austria. 
Eng.  Pat.  15,797,  July  2,  1897. 

Washed  peat  is  treated  at  the  ordinary  temperature,  and 
under  pressure,  with  a  dilute  (2  per  cent.)  solution  of 
caustic  alkali,  removed,  and  washed.  Then  follows  a  treat- 
ment with  a  dilute  solution  (1° — 2C  B.)  of  calcium  or  sodium, 
hypochlorite,  likewise  under  pressure.  If  necessary,  the 
operations  can  be  repeated  several  times,  but  then  moiedilute- 
solutions  are  preferably  employed.  It  is  claimed  that  tbe 
use  of  the  dilute  solutions  and  the  low  temperature  prevent 
the  fibres  from  being  injured  during  the  process. — H.  I. 

Peat   Fibres,   Improved  Process  for  the  Manufacture   of 
Chemically  Prepared.     C.  Geige,  Diisseldorf-Grafeoberg. 
Germany.     Eng.    Pat.   881,   Jan.    12,    1898.      (See   also- 
Eng.  Pat.    20,501,  Oct.    30,    1895;  this    Journil,    18^6, 
353.) 

The  peat,  after  leaching  with  alkali,  is  dried  and  dis- 
integrated. It  is  then  placed  in  a  bath  containing  i — J  per 
cent,  of  sulphuric  acid,  or  1  kilo,  of  diastase  per  cubic  metre, 
and  maintained  at  50°— 60°  C.  for  several  hours,  whereby  the- 
starchy  matters  are  converted  into  glucose.  A  treatment 
iu  a  bath  containing  1 — 1  -5  litres  of  yeast  per  cubic  metre  at 
30° — 40°  C.  for  4 — 5  days  follows.  The  fermentation  con- 
verts the  glucose  into  alcohol  and  carbonic  acid.  The  fibres 
are  then  removed,  washed,  and  the  resins  and  fats  dissolved, 
out  by  treatment  with  hot  ether  or  petroleum  spirit. 
Washing  with  water,  boiling  with  dilute  acid  or  alkali,  and 
a  final  washing,  complete  the  process. — H.  I. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Cerite  Group,  Commercial  Salts  of  the.     N.  Orlow. 
Farmaz.  J.  1898,  20,  3;  Chem.  Zeit.  Rep.  189S,  8,  66. 

The  cerium  salt  which  is  most  used  therapeutically  is  the 
oxalate,  which  occurs  in  commerce  in  various  colours — 
white,  yellow,  rose,  and  violet — indicating  the  presence  of 
impurities.  Purchased  cerium  o.ralicum  showed  on  analysis 
about  60  per  cent,  of  didymium  compounds — even  more 
than  was  found  in  a  purchased  specimem  of  didymium. 
sulphate.— H.  B. 
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Ntodidymium.     O.  Boudouard.     Comptes  Kend.  126, 
[12],  900—901. 

Bl  treating  oxide-  of  the-  yttria  group,  as  sulphates,  with 
potassium  -   lution,  B  double  sulphate   sepai 

from  the  solution  after  some  hours,  the  oxide  from  which, 
when  carefully  separated  from  any  thnria  also  present,  gave 
the  reactions  and  the  -pectrum  of  neodi.lvmium  ' (impounds. 
author  is  investigating  the  solubilities  in  alkali  sul- 
I  Int.-  solution-  of  the  double  sulphate?  of  these  metals  and 
ng  .i  better  method  than  that  of  frac- 
tional en  -  -eparating  neodidymium  from 
prtuteodidyniiua..— .1.  I'.  1). 

Pho*J)hoglyteratn.     Adrian  and  Trillat.     Comptes 
18,  126,  HIS— 1818. 

The  acid  pbospboglycerates  may  be  prepared  by  decom- 
I  ling  the  neutral  -alts  by  the  theoretical  quantity  of 
sulphuric  acid,  using  Helianlbjn  a-  an  indicator:  or  by 
double   di  n   between  the  acid  barium  salt  and  a 

soluble  sulphate 

The  acid    |  ■   are  distinguished   from  the 

neutral  salts  bj  theft  greater  solubility  in  water,  and  by 
being  precipitated  by  alcohol  with  much  greater  difficulty. 
The'.  1  their  solutions  are  decompi 

In  bulling  with  the  formation  of  the  neutral  salt,  glycerin 
and  phosphoric  acid,  and  by  alkalis  ■  the  neutral  salts  being 
formed  >*  serve  for  their  estimation,  the 

titration  being  performed  with  a  standard  -..lotion  of  potash, 
using  pbenolphthalein  or  Belianthin  as  an  indii 

'lb.  acid  pb  •;  oglycerates  are  also  doi iposed  bj  solu- 
tions of  the  oi  es,  and  thus  the  neutral  pln-«pbo- 
glycerati  ofth.                            pared.— A.  L.  S. 

The  Violi  A  I  tme\,and  the  related  Com- 

pound '    '  ••'  (.Geranial)  Series.     1'.  Tkmann. 

Ber  1898,  31,    "■'.,  808-  Bl 

liu  ction   between   irone,   the    ketone    of 

viol.-'  ".I    in    t lie    iri-    root,    and    iridin,    the 

gloeosidc        '  lut  root      Iron.-   is   a   methyl    ketone, 

<  II  i  O.CQ],  and  on  reduction  with  hydriodic  scid,  it 
umos  mt.>  the  nnsaturated  terpene-like  hydrocarbon  irene, 
i     ii  ly  of  the  oxidation  product*  of  this  body  have 

rogenised  naphthalene  derivative — 

CHC((  Ii 
•  \/\ 

HC     i  II  <  II 

I       I 
i  H  ,C     i  ii  i  M 
\/\/ 

i  II  (  II 

From   the  ■    of  irone  into  irene  bj  reduction 

ind  the  formation  ol  chloroform  and  the  unsaturated  acid 

<  nlli;.<  '  >  II  i  lion  of  a  solution  ..I  alkali  hypo- 

bat   the  constitution   ..I    iro 
rmuhi — 

■  (I   II   ,. 

HI  U.CHtCH.CO  CH 


IK 


•   II 


(II. (II 


;  of  irone,  obtained  by  the  action . 

alkali-  on  c  me,  an  unsaturated 

aliphatii  ihu»  first    produced,   and   bj   the 

of  dilute  acl  rted  into  the  isomerii 

1088 

i  Methylheptei  .   bj   the  ox  , 

of  cilr.c  unpotition   with 

.1 ).     The  - 
ticaj  with   thai    occurring   in   nature,  has   bean 
synthetised by  Barbier and  Bouveaull  and  \.   md 

-   constitution    and    that    of  eitral  pr.,\. 


Citral  is  separated  from  essential  oils  by  means  of  its  sodium 
bisulphite  compound ;  this  must  be  decomposed  by  alkalis 
at  as  low  a  temperature  as  possible.  Ifmetbylbeptenonebe 
also  present,  it  must  first  be  removed  by  steam  distillation 
and  distillation  in  vacuo.  Citral  is  recognised  by  its  oxinie, 
boiling  at  143' — 145°  C.  under  12  mm.  pressure,  which  may 
be  converted  iuto  geranionitrile  boiling  at  110'  under 
10  mm.  Doebncr's  method  consists  in  heating  20  parts  of 
citr.il  with  20  parts  of  8-naphthylamine  and  12  parts  of 
I ij  r -.tartaric  acid,  when  citryl-3-naphthociuchoninic  acid, 
readily  crystallisahle  from  alcohol  and  melting  at  197' C, 
is  forme. 1. 

Geranic  Acid. — 

<  (CH,),  (  H.i  lit  ii  .C(<  ii  i.  (  ii.  (  .(.ii 

(see  15er.  26,  27 1 7,  for  physical  properties ).  This  acid  is  best 
prepared  as  follows  : — 55'7  parts  of  hiom.  tin  lacetic  ester, 
42  parts  of  tni-tiiv  ib. -ptenone  and  1  part  of  zinc  filings  are 
warmed  on  the  water-bath  until  the  reaction  begins,  zinc  is 
then  gradually  added  until  the  calculated  quantity  v21  •  8 
parts)  has  been  used.  The  mixture  is  warmed  on  the 
water-bath  for  three  hours,  poured  into  dilute  sulphuric  acid 
(1:10).  shaken  for  18  hours,  extracted  with  ether,  the 
ethereal  solution  washed  with  dilute  acid  until  it  no  longer 
contains  /inc.  the  solvent  distilled  off  and  the  residue 
fraetionat.-d.  The  oxydihydrogeranic  eater  so  obtain, 
a  colourles-  liquid,  boiling  at  ISO  under  2."i  mm.  ;  it  is 
saponified  by  beating  for  ,'j — 6  hours  with  13  per  cent, 
aqueous  potash.  The  acid  forms  a  colourless  oil,  boili) 
168'  C.  under  8  mm.,  slighth  soluble  in  water.  <  In  shaking 
with  7o  per  cent,  sulphuric  acid,  it  is  readily  converted  into 
the  cyclic  isogeranic  acid,  melting  at  106  C.  Geranifl  acid 
i-  obtained  from  oxydihydrogerai  ic  a<  id  bj  boiling  with  nn 
equal  weigh',  of  acetic  anhydride  and  one-third  of  it-  weight 
of  anhydrous  sodium  acetate.  The  oily  product  which  sepa- 
ratee on  the  addition  of  water  is  shaken  with  dilute  soda  to 
remove  the  larger  pari  of  the  acetic  acid  it  contain-,  and 
then  Steam-distilled,  the  first  runnings  being  rejected.  I  la- 
impure  acid  is  then  dissolved  in  soda,  neutral  impurities 
extracted  by  ether,  and  the  acid  separated  by  sulphuric 
acid.      Under    lx    mm.    pressure,  gerauic    acid   boils  at 

l.")7-.">-  l.V.c.'.  I  .  A  mixture  of  calcium  geraniate  and 
formate  diluted  with  sand  gives,  on  dry  distillation  in  vacuo, 
citral  in  considerable  quantity.  Geranic  acid  is  readily 
recognised  bj  its  conversion  into  isogeranic  acid  bj  -linking 
with  CO — 70  per  cent,  sulphuric  acid,  or  by  wanning  with 
dilute  mineral  acids.  The  isogeranic  acid,  after  repi 
crystallisations  from  petroleum  ether,  melts  at  106°  j    10 

in:,   was  foi merlj  given. 
(,.  raniol. — 

i  (l  II  ,  :l  II. i  11  .i  II ..  (  ,(  II  l:(  II.  (II  ...nil. 

n,  .1  by  the  oxidation  of  oeraniol  with 
chromic  acid)  and  can  be  reduced  to  gcrauiol  by  -odium 
amalgam  in  feeblj  acid  I  acetic  i  alcoholic  solution  t  K.-r.  29, 
906;  this  Journal,  1896,564).  To  obtain  a  pur.  product. 
the  solution  should  be  bented  with  alkali,  lo  decou 
unaltered  citral,  and  st.  ain-.li-tilled,  rejecting  th.  last  por- 
tions of  the  distillate.  For  the  preparation  of  pure  geraniol 
see  Tietnann  and  Ivruger,   tin-   Journal,   IS  and 

Bertram    and  Gildeu  !67.     The  geranyl 

ot   dipbenylcarliamic  acid  serves  for  the  identification  of 
miol  (this  Journal,    1896,292;    1897,883).     This  com- 
pound is,  however,  more  simply  obtained  bj   the  action  of 
dipbenyloi  dium  nlcol  nded 

in  ether. 
Linalool. — 

i         l    II    (II    .(    II    .(-,(11    i, (111). (.'11:1   II.. 

This  alcohol  differs  from  tl  ads  of  the  same  s. 

already  describ,  ;    ical   activity.      In    essential   ■ 

mixtures  ol  I-  and  tf-linalool  arc  generally  found.  Thus, 
linalool  differs  in  activity  accord  lurce.     Mixtures 

of  the   two    modifications  are    known    under   the   nam. 
aurantiol,  lavendol,  nerolol,  &c.     The  purest  form  of  </-lina- 
l.nd  i-  obtained  from  coriander  oil      The  most  pure  fors 
Minalool  is  known  a-  licareol.     The  physical  properties  of 
these  two  nlcoho  n  in  the  following  tabic  : — 
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Boiling  point 

Density 

Refractive  index  md  . . 
Molecular  refrcction  . 
Rotation  in  1  dm.  tube 

w» 


Licareol. 


Coriandrol. 


ionone,  and  some  of  their  derivatives,  are  compared  in   the 
following  table : — 


i°— 87"  under  H  mm.'s5°—  86°  under  12  mm. 

0  •  S622  at  20°  0 '  872(5  at  17  ■  5" 

1-4(5108  1- 46455 

WIS  18-78 

16°  55'  11°  36' 

19°  37'  13"  19' 


Pseudoionone. —  . 

C(CH3)i:CH.CH.,.CH.,.C(CH:t):CH.CH:CH.CO.CH:1. 

Acids  and  alkalis  gradually  convert  pseudoionone  into  iouone; 
if  t'.ie  reaction  become  violent,  resins  are  produced. 

Pseudoionone  may  be  recognised  by  converting  it  into 
ionone  by  boiling  with  10  per  cent,  mineral  acid  for  1 — 2 
hours,  extracting  with  ether  and  distilling  in  vacuo.  The 
ionone  so  obtained  is  converted  into  the  p-brompheuvl- 
hydrazone,  as  described  in  this  Journal,  1895,825.-  Another 
method  is  kto  allow  1  part  of  the  oil  to  be  tested,  to  drop 
slowly  into  3 — 4  parts  of  well-cooled  concentrated  sulphuric 
acid,  allowing  the  temperature  to  rise  to  30°  C.  at  the  con- 
clusion. Then  pour  over  ice,  extract  with  ether,  steam- 
distil  the  ethereal  extract,  dissolve  in  alcohol,  and  add  rather 
more  than  the  calculated  quantity  of  an  aqueous  solution  of 
semicarbazide  hydrochloride  containing  excess  of  sodium 
acetate.  The  semicarbazone  of  /3-ionoue  crystallises  out 
in  several  hours ;  after  recrystallisation  from  alcohol  this 
is  obtained  in  characteristic  prisms,  melting  at  148°  C. 

lonone  is  most  readily  purified  by  means  of  the  semi- 
carbazone (this  Journal,  1895,  827) ;  if  the  ionone  contain 
pseudoionone,  its  semi-carhazone  is  decomposed  by  the 
prolonged  action  of  acids  into  ionone,  similarly  also  the 
oxime  and  phenylhydrazone.  Ionone  unites  with  sodium 
bisulphite  under  the  same  conditions  as  pseudoionone 
(i.e.,  on  boiling  with  an  excess  of  sulphite  solution).  Iouone 
is  recognised  by  means  of  the  bromphenylhydrazine  test 
(Joe.  cil.),  or  by  preparation  of  /3-ionone  semicarbazone)  see 
following  abstract). — A.  C.  W. 

Ionone,    The    Resolution    of,    into    Two    Isomers :    a-   and 
e-Ionone.     F.  Tiemann.     Ber.  1898,  31,  [7],  867— 881. 

l>v  the  conversion  of  pseudoionone  iuto  ionone  by  means  of 
concentrated  sulphuric  acid,  E.  de  Laire  (American  Pat. 
600,429,  1898)  obtains  an  ionone  of  practically  the  same 
boiling  point  as  the  ketone  described  in  the  preceding 
abstract,  but  formed  a  different  semicarbazone,  and  from 
which  the  characteristic  j8-bromophenvlhydrazonc  is  only 
obtained  with  difficulty.  Ionone  is  converted  by  con- 
centrated sulphuric  acid  into  the  same  substance,  which  the 
author  calls  iso-ionone  or  /3-iouone,  a-ionone  being  ordinary 
ionone.  • 

0-Ionone  is  obtained  from  ionone  or  if-ionoue  by  the 
process  described  for  the  recognition  of  ^/-ionone  in 
the  preceding  abstract.  The  steam-distillate  is  fraction- 
ated in  vacuo,  the  fraction  boiling  between  135"  and  145 
under  18  mm.  is  dissolved  iu  alcohol,  and  the  semicarbazone 
prepared  as  described.  After  repeated  recrystallisation 
from  alcohol  the  compound  of  /3-ionoue  is  separated  from 
the  more  readily  soluble  a-ionone  carbazone.  By  decom- 
position with  dilute  sulphuric  acid  iu  alcoholic  solution, 
addition  of  water,  extraction  with  ether,  and  fractionation 
•of  the  extract,  S-ionone  is  obtained  boiling  at  127° — 128  ■  5°  0. 
under  10  mm.  pressure,  of  density,  0-946  at  17"  C,  and 
refractive  index,  1-521.  The  odour  of  /3-ionoue  is  not 
essentially  different  from  that  of  o-ionoue.  The  p-hromo- 
phenylhydrazone  of /3-ionone  is  more  soluble  in  the  ordinary 
solvents  than  the  a-ionone  compound. 

ir  Ionone. — In  all  preparations  of  ionone  the  5-modification 
is  formed  ;  similarly,  all  ionones  prepared  with  the  strongest 
acids  contain  some  a-ionone.  If  the  oily  oxime,  prepared 
from  ordinary  ionone,  be  kept  for  a  long  time  at  a  low  tem- 
perature, it  crystallises  ;  the  crystals,  after  recrystallisation 
from  petroleum  ether  in  a  freezing  mixture,  consist  of  pure 
a-ionone-oxime,  melting  at  89° — 90°.  This  may  also  be 
prepared  from  the  ionone  separated  from  the  mother  liquors 
of  /3-iononc  semicarbazone  (see  this  Journal,  1895,  827). 
The  physical  properties  of  a-  and  /3-ionone  and  of  ordinary 




a-Ionone. 

j3-Ionone. 

Ordinary 
Ionone. 

Boiling    point,    18    mm. 

i4o°  a 

pressure. 

Boiling    point,   17    mm. 

134°— 13fi° 

pressure. 

Boiling  point,  14'5  mm. 

134*5°— 135*5° 

pressure. 

Boiling    point,   12    mm. 

,, 

126"— 123° 

pressure. 

Boiling    point,   11    mm. 

123°— 124° 

pressure. 

- 

Boiling    point,    lit    mm. 

127—  12S-53 

pressure. 

0*932 

G'946 

0-9351 

1*4980 

1*521 

1-507 

Oxime.  melting  point  . . . 

s:r    :m 

Oil 

89"— 90" 

Oximeaeetate,      melting 

98°— 99° 

103° 

103° 

point. 

Semicarbazone,    melting 

point. 
P  - 1  in  >m  plm  n  v  1  hydrazone, 

107'— 108 5 

148° 

109°— 110° 

142°— 142° 

llo3— 116° 

142°-14i° 

melting  point. 

Hydrazone— 

99° 

10 1°— 105° 

melting  point. 

—A.  C.  W. 

Ueraniol,  Decomposition  Products  of.     Semi-annual  Report 
of  Scbiniinel  and  Co.,  Leipsic,  April  1898,  27. 

W'all.vch  and  Nasehold  have  stated  that  geraniol  is  com- 
pletely resolved  into  hydrocarbons,  when  heated  in  an 
autoclave  at  250"  C,  the  principal  product  being  dipentene. 
It  has  been  found,  however,  that  when  geraniol  is  thus 
treated  at  200°  C.  partial  decomposition  results,  and  an 
alcohol,  differing  from  geraniol,  but  having  the  same  odour 
and  physical  properties  as  liualool,  is  obtained,  which  differs 
from  linalool,  however,  in  its  optical  properties,  since  it  is 
inactive.  This  was  converted  into  the  sodium  salt  similar 
to  the  sodium-linalyl-acid-phthalate,  aud  the  alcohol 
liberated  from  this  combination  had  the  odour  and  physical 
characters  of  linalool.  The  matter  is  being  further  inves- 
tigated.—J.   O.  B. 

Rose,  Oil  of.      F.  Dietze.      Siid-deutsche   Apoth.    Zeit. 

1898,  174  :  Apoth.  Zeit.  13,212  ;    through  Chem.  Centr. 

1898,1,  [17],  1001. 
The  author  replies  to  the  criticisms  of  Kaikow  (this 
Journal,  1898,  386),  attributing  the  figures  obtained  by  the 
latter  for  the  free  acid  and  ester  number  of  rose  oil  to  the 
use  of  an  oil  filtered  at  normal  temperatures,  by  which, 
the  stearoptene  being  removed,  higher  values  were  neces- 
sarily obtained.  Dietze  obtained  the  following  results  with 
j   filtered  and  unfiltered  oils  : — 

Unfiltered  Oils. — Free  acid  number,  2  ■  1  and  1  •  7  ;  ester 
number,  4-2  and  12-8  ;  ratio  number,  6-3  and  14-5.  The 
same  oils  filtered.  Acid  number,  2-3  and  1  -7  ;  ester  number, 
50  and  14-0;  ratio  number,  7-3  aud  157.  The  ratio 
number  is  only  to  be  taken  into  consideration  when  the 
saponification  numbers  are  not  abnormally  high.  The 
congealing  point  should,  in  the  author's  opinion,  be  taken 
as  the  point  at  which  crvstals  of  stearoptene  begin  to  form. 

—J.  O.  B. 

Rosemary    Oil,    Adulteration   of.     Semi-annual  Report  of 
Sehimmel  and  Co.,  Leipsic,  April  1898,  41 — 42. 

An  instance  of  adulteration  with,  or  possibly  substitution 
of,  light  camphor  oil  for  rosemary  oil  is  recorded.  This 
1  sample  had  a  specific  gravity  of  0*885  at  15°  C,  and  its 
rotation  was  +22c  28'  at  10°  C.  It  was  soluble  with  slight 
turbidity  iu  12  volumes  of  SO  per  cent,  alcohol.  When 
distilled,  however,  nothing  was  obtained  below  160°  C.  The 
German  customs  regulations  require  rosemary  oil  used  for 
denaturing  alcohol  to  have  a  sp.  gr.  0-8S0  to  0-900,  and  to 
give  a  clear  solution  with  12  volumes  of  80  per  cent, 
alcohol ;  on  distillation,  5  per  cent,  must  pass  over  below 
160°,  and  at  least  90  per  cent,  between  160°  and  230°  C. 
These  requirements  are  misleading,  as  pure  Italian  rosemary 
oil  has  a  specific  gravity  of  0-900  to  0-909,  a  rotation  of 
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,    -  a  clear  solution  with   10  parts 
<.f  -"  per  cent,  alcohol. — J.  O.  It. 
Sandal-Wood  <>>L  Bait  Indian.     Semiannual  Report  of 
-      rame!  and  Co.,  Leipric,  April  1898,  18— 4S. 
MENTIS';  on  the  recently  published  paper  on  the  purity 
mdal  oil  by  W.  Dulierc  (Ann.  de  Pharin.  3,  553  :  and 
4.  I,  8,  52,  and  98),  Mews.   Bchimmel  in  the  main  agree 
with    th.it    author's    standards,    but    extend    them    thus: — 
B_  liability  in  7o  per  ecu',  alcohol, 

1    mi;  saponification   number  at   most   !•">,  equivalent  to 
7  per  cent,  of  santalyl  acetate;  percentage  of  santaiol  at 
-  -.in.  1!. 

i/  ..    Oil  [Folaiiic].     Semi-annual   Report   of  Schimmel 

I  o.,  Leipsic,  April  lt<  '• 
M,<  i  oil  is  stated  to  be  generally  distilled  from  rejected 
nutmegs,  and  the  true  volatile  oil  of  the  axillus  of  the  fruit 
is  not  met  with  in  commerce.  The  genuine  volatile  oil  of 
mace  has  the  following  character*  Bp.  rt. 0-905 at  1 J  C, 
11°  V  at  17    <  .,  and   is   soluble   in   two  volumes 

of  BO  per  cent,  alcohol ;    whilst  urn g  oil  has  a  -p.  gr.  of 

85  to  0-920;  opt.  rot..  +11  lo  -  30',  and  is  soluble 
in  three  volumes  of  90  per  cent,  alcohol. — J.  i  >  B. 

Cedar-Leaf  0\  ■■»  al  Report   of  Schimmel  and 

Co.,  Leipsic,  April  1898,  14. 

Is  America,  where  this  oil  is  chiefly  distilled,  considerable 
cool  •  from  the  application  of  the  name  "  cedar  " 

reral  distinct  species  of  conifers,  'rims,  in  addition  to 
the  leaves  of  the  true  American  red  cedar,  Juniperus  vir- 
oim'ana,  those  of  Thuja  occidentalu  and   of  Chamacy parti 

troidea  are  indiscriminately  nsed  by  distillers,  and  even 
the  oils  obtained  from  these  erroneous  sources  are  not 
always  free  from  admixture.     Thuja  ml  is  frequently  sold  as 

far  oil,"  and  true  oil  of  red  cedar  appears  to  be  unob- 
tainable in  commerce.    Hie  authentic  oil  distilled  from  the 
leaves  of  Junxperus   virginiana  has  a  sp.  gr.  of  0-SS7  and 
t- 59°  25' in  100  mm.     It   is  insoluble 
in  II  ■         per  cent    alcohol.     The  odour  is  pleasant 

It  consists  mainly  of  limonene,  cadincne,  - 
borneol,  and  small  quantities  of  bornyl  esters,  the  saponifi- 
cation number  being   10*9  and    the   acetylisation   number 

i      Valeria!  probably  contained  in  combination 

iti  rs  present  -J.  <  1.  is. 

/  /  Sweet    Orange"].     J.    Platan   and 

II    Labbo.    Hull.  8oc.  Chun,  1898, 19,  [8],  861— 364. 

a  i  i:i  i  imin  mr   investigation  on    the  bodies  which  givi 

•  peculiar  and  distinctive  aroma  bai  led  the 
author-  to  attribute  this,  in  great  part,  to  «  hitherto  un- 
titled rater;  this  is  found  to  be  insoluble  in  alcohol. 
After  distilling  ofl  9S  per  cent  of  the  limonene,  this 
i»  precipitated  from  the  residue  by  treatment  with  alcohol, 
the  form  of  a  yellow  powder,  having  the  characteristic 
ir  of  the  oil  and  melting  at  64*—  65  C.  It  is  readily 
soluble  in  ether  and  in  ooloroform,  and  absorbs  large 
quantities  of  bromine.  Neither  the  component  alcohol  nor 
tlie  acid  1  ited  in  sufficient  purity  to  permit 

of  their  identiflcati but  the  analytical  data  so  fai  obi 

>  to  the  probability  of  the  latti  i  containing  21  atoo 
ii        \  further  investigation  i-  being  pi  ih. 

— J.c.  I:. 

tfamfaria-Oraito4  Oil.     J.  Flatan  and   II.   Labbe.     Ball. 

-  19,    - 
I  in  •  -ter  isolated  bj  the  anlhors  from  iweel  "range  oil,  as 

■ilxd  above,  i»  also  present  in  mandarin-orange  ■ 
the  extent  of   1  per  i  ant.,  together  with  a  trace  of  citral  and 
98  per  cent  of  limonene. — J.  •  '■  Ii. 

'/  thjfl  Salicylate,  Plants  it  which  it  it  found.   V.  Kremers 
•.mi  M    M .  .I.mi.  -.    Pharm.  Review,  10,  ■_ I05j 

through    Semiannual     Report    of    Schimmel    and    Co., 
I.eipsie,  April  lM'.'S.  61—59, 

i  detected    in    tho    following 

:  -Betula  lento,  Spina tUmorta^  Erythroxylon 

..    /'.  liiildunmi,  /'.  aortal  / 


P.  oUiJtm.  P.  terpyllacta,  V.  calcarea,  P.  vulgaris, 
Hypopitye  multiflvra,  (iaulthi  ria  procumbent,  G.  fntarast- 
tushna,  and  G.  leueocarpa.  To  this  list  Thru  sinensis 
must  be  added. — J.  O.  Ii. 

Methyl  Salicylate.     Adrian.     Jonrn.Pharm.Cbim,  Ifi 
7,  [»],  ill— 424. 

Tnr  following  table  contains  the  result  of  distillations  of 
1  kilo,  of  wintergreen  oil  snd  methyl  salicylate  : — 


Methyl  Salicylate. 

Oil  of  Winteryreen. 

Weight 

Densiti  at 

I  tensity  us 

15°. 

Before   8W°  (nearlv 
•all  at  21:-  1. 

Grms. 

.-. 

110 

105 
155 

350 

Is', 

80 

riiso 

riTsu 
I-1790 
1-1800 

Grms. 

CU 
1W 

85 
50 
55 

1'ISS 

83 

vvu 

22S°— 225 ; 

,'i 

- 

The  author  Concludes  that  pure  methyl  salicylate  distils 
between  220  and  888".  It  is  almost  insoluble  in  water,  and 
readily  soluble  in  alcohol  and  ether.  The  aqueous  solution 
giv.s  a  violet  coloration  with  ferric  chloride.  Methyl 
salicylate  forms  a  potash  fait  crystallising  in  pearly  leaflets; 
excess  of  potash  saponifies  it.  If  the  ester  be  mixed  with. 
five  or  six  volumes  of  concentrated  ammonia,  it 
after  some  time,  and  on  evaporation  of  the  solution  and 
distillation  of  the  residue,  a  yellow  mass  of  salicylamide  is 
obtained.  Allowed  to  drop  on  to  anhydrous  lime  or  ba- 
nietbvl  salicylate  is  converted  into  amaol,  and  the  carbonate 
of  the  base  is  produced. 

Adulteration  with  alcohol  or  fixed  oils  would  lower  tlu 
density  ;  both  would  also  be  recognised  on  distillation. 
Methyl  salicylate,  or  one  of  the 'distilled  fractions  mixed 
with  an  equal  volume  of  sulphuric  acid,  gives  do  ri~e  of 
temperature  ami  only  a  slight  yellow  coloration.  <  hi  of 
wintergreen,  and  especially  the  fraction  880 — 823  '.con- 
taining the  terpene  gaultherylene),  give  under  the  same 
treatment  a  considerable  rise  in  temperature  B 
coloration  changing  to  a  wine-red,  and  finally  to  brownish- 
red.— A.  (  .  W  . 

Ouaiacum  Hi  sin.  investigation  of  the  Constituents  <*r. 
.!.  Heraig  and  P.  Schiff.  Nfonatsh.  fur  ('hem.  18".»8,  19, 
[2  and  S],  95—105. 

In  former  researches, (this  Journal.  1897,  "•''-'  ;   1*!'S.   ^67> 
the  authors  have  shown  that  the  acid  of  this  resin  co   I  . 
two   niethoxyl  and  two  hydroxy!  groups       1  he  products  of 
it-  decomposition  by  heat  arc  guaiacol  and  pyroguaiacin ;  for 
the  latter,  the  results  of  ultimate  analysis  and  the  metfa 

p  determination  point  to  the  formulae  11  0(Ol  Hi 
xcetyl  pyTognaiacin  is  obtained  by  means  of  acetic  an 
hydride  and  sodium  acetate  ;  it  .  rystallises  from  hot  alcohol 
In  Hat  shilling;  needles,  melting  al  1:!2— l-'l  .  The  for- 
mula of  this  compound  was  shown  by  analysis  anil 
moleenlar  weight  determination  to  agree  with  the  formula 
i  II  i  >ll  him  II  |  for  pyroguaiacin.  The  acid  of  guaiaj- 
.11111  resin  bj  ordinary  pro.  esses  yields  a  diethyl  derivative, 
sin. wing  its  hydroxy!  groups  to  be  alcoholic  rather  than 
phenolic  in  character.  The  compound  obtained  by  t lie 
reduction  of  tins  diethyl  derivative  by  hydriodic  acid,  had  the 
melting  point  of  norguaiacum  resin  ac  I      -      '     .  and  it* 

*    derivative  thai  "f  aceivlnorguaiacum  resin  acid  (.100° 
— 108°  C  \.  <  ■  W. 

Terpt  I    Compound  if  some,  with  Alkali   Salicyla 

limk      Bull.  Acad.  roy.  Belgique,  35,  i_3],  15.     I 

t'entr.  1838,  1,  [15],  - 

•  >n  shaking  a  solution  of  sodium  salicylate   with  a  terpene 
tlere   i-   formed   a   crystalline   compound,  which,  bj   dis 

g  in  water,  or  by  heating  for  some  lime  at  ioo°C, 
is  decomposed  into  its  components  again. — A.  8. 


June  SO,  1898.] 
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Kola  Nut,  Content  of  Caffeine  in  Fresh  and  Dried. 
G.  Francois.  Expert,  Pharin.  1898,  [3],  10,  SO. 
Kxebel  has  stated  that  the  substance  kolaniue,  found  by 
him  m  the  nut,  breaks  up  under  the  influence  of  a  ferment 
present  in  the  nut  into  caffeine,  glucose,  and  kola-red,  and 
that,  a9  this  process  must  have  gone  farther  in  the  dried 
nut,  the  latter  must  be  richer  in  alkaloid  than  the  fresh  nut. 
The  author  has  shown  that  this  is  not  so.  He  also  finds 
that  the  red  and  white  nuts,  which  are  found  often  on  the 
same  branch,  show  no  differences  in  the  amounts  of  alkaloid 
that  they  contain.— J.  T.  D. 

Scopolamine.     E.Schmidt.     Arch.  Pharm.  1898,  236,  47. 

The  scopolamine  hydrobromide  of  commerce  often  has  a 
smaller  optical  rotation  than  that  specified  in  the  German 
Pharmacopoeia.  This  is  due  to  admixture  with  an  optically 
inactive  variety,  which  is  formed  during  the  extraction  of 
the  bases  from  the  root,  by  ihe  action  of  the  alkalis  used. 
The  author  has  isolated  this  inactive  scopolamine,  and  finds 
it  to  be  identical  with  Hesse's  atroscine. — J.  T.  D'. 

Scopolamine.  E.  Schmidt.  Arch.  Pharm.,  189S,  236,  9- 
The  German  Pharmacopoeia  has  substituted  for  Hyoscinum 
hydrokromicum  (Ci7H.,:jNO:i.HBr  +  3|H,0j,  Scopoluminum 
hydrobromicum  (C,7H.,,N04.HBr  +  SHjO).  The  name 
Scopolamine  should  not,  as  Hesse  proposes,  be  expunged 
and  substituted  by  Hyoscine  for  the  base  C1?H21N04  ;  the 
latter  name  ought  to  represent  an  isomeride  of  Atropine 
and  Hyoscyamine. — J.  T.  D. 

Some  Scopoleines.     W.  Luboldt.     Arch.  Pharm.,  1898, 

236,  33. 

Scopoline  readily  forms  esters.  Scopolamine  is  a  tropyl- 
scopoleine.  Acetyl-,  benzoyl-,  and  cinnaniyl-scopolnnes 
are  now  to  be  had  commercially.  The  author  has  prepared 
salicylscopoleine,  consisting  of  white  needles,  readily  soluble 
in  alcohol,  slightly  in  water,  and  phenylglycolylscopoleine, 
as  well  as  several  of  the  salts  of  both  these  bodies.  Artificial 
tropylscopoleine  is  an  isomeride  of,  but  not  identical  with, 
the  natural  scopolamine,  which  becomes  identical  with  »he 
artificial  product  on  long  heating  at  230"  C.  The  artificial 
substance  has  a  less  powerful  action  on  the  eye  than  natural 
scopolamine. — J.  T.  D. 

Ouabain,  Products   of  Duplication  of,   by    Hydrolysis. 
—  Arnaud.     Comptes  Kend.  1898, 126,  [17],  1208. 

The  author,  induced  by  the  criticism  of  Feist  (Berichte, 
30,  537)  as  to  the  identity  of  the  reducing  sugar  formed 
by  the  hydrolysis  of  ouabain,  first  stated  by  him  (Coniptes 
Kend.  126,  346  ;  this  Journal,  1898,  268)  to  be  rhamuose, 
has  repeated  his  experiments,  and  has  obtained  physical 
and  chemical  data  which  prove  conclusively  that  this  is 
correct.  To  the  resin  which  forms  simultaneously  with  the 
sugar  in  the  process  of  hydrolysis,  the  formula  C»jHj6Os  is 
assigned  ;  on  drying,  this  parts  with  four  molecules  of 
■water,  giving  a  body  having  the  composition  C:)HN( >4.  The 
hydrolysis  of  ouabain  is  represented  by  the  equation — 

CaoH^O,,,  +  HsO  =  C6H1;05  +  C;,H3G08- 

—J.  O.  B. 

Codeine,  Synthesis  of.  [Methylation  of  Morphine  by 
means  of  Diazomethane.]  Bayer  and  Co.  tier.  Pat. 
92,789;  through  Chem.  and  Drug.  1898,  52,  (941),  694. 
The  process  consists  in  adding,  to  a  cold  ethyl  alcoholic 
solution  of  diazomethane,  the  strength  of  which  has  been 
previously  determined  by  titration  with  iodine,  an  equivalent 
molecular  weight  of  morphine  in  very  fine  powder,  or  in 
solution  in  metbylic  or  ethylic  alcohol.  As  soon  as  the 
citro  compound  begins  to  change  colour,  the  solvent  may  be 
removed  by  evaporation,  and  the  codeine,  which,  if  it  does 
-not  solidify  spontaneously,  will  do  so  on  rubbing;  it  mav  be 
purified  iu  the  usual  manner. — J.  O.  B. 

Pancreatitis,  The  Activity  of.     E.  Choav.     J.  Pharm. 
Chim.,  6ser.,  7,  [9],  418." 

'It  is  found  that  if  the  aqueous  extract  of  pancreas,  instead 
•ef  being  evaporated  in  the  air  at  a  temperature  not  exceed- 


ing 45°  C,  as  directed  by  the  Codex,  be  dried  in  vacuo 
not  above  38°  C,  the  saponifying  action  on  fats  is 
markedly  increased,  in  the  ratio  of  60:104.  The  proteo- 
hydrolytie  and  amylohydrolytic  action  is  practically  the  same 
as  that  of  a  carefully  prepared  specimen  of  official  pan- 
creatin.  A  -commercial  pancreatin  examined,  was  found, 
however,  to  possess  but  little  action  upon  fibrin,  and  less 
than  half  the  normal  amylohydrolytic  action  of  the  official 
sample.     It  was  almost  inert  towards  fats. — J.  O.  B. 

Alkaloids  in  Tinctures  and  Extracts,  Determination  of. 
J.  Katz.     Pharm.  Zeit.  1898,43,  31,  273. 

See  under  XXIII.,  page  612. 

Hyperborates  and  Hypertitanates.     P.  Melikoff  and 
1,.  Pissarjewsky.     Ber.  31,  [7],  953. 

See  under  VII., page  579. 

Cerium  Salts,  Application  in  Dyeing  and  Calico  Printing. 

R.  Gnehm.     Rev  Gen.  des  Mat.  Col.  1898,  2,  [16],  135. 

•See  under  VI.,  page  577. 

Iodoform,  Determination  of.     G.  Meilliere.     Rep.  Pharm. 

1898,  [3],  10,  102. 

.See  under  XXIII.,  page  611. 

Atropine,  Estimation  of.     H.  M.  Gordiu  and  A.  B.  Prescott. 

J.  Amer.  Chem.  Soc.  20,  [5],  329. 

See  under  XXIII.,  page  612. 

Partial  Racemism.     A.   Ladenburg  and  \V.  Herz.     Ber. 

1898,  31,  [7],  637. 

See  under  XXIV.,  page  614. 

PATENTS. 

Ichthyol.  Manufacture  of  Compounds  of.  W,  L.  Wise, 
London.  From  Knoll  and  Co.,  Ludwigshafen  a  Rhine, 
Germany.     Kng.  Pat.  11,344,  May  6,  1897. 

The  claims  arc  for  the  manufacture  of  compounds  of 
ichthyol  and  albumin,  obtained  by  precipitating  a  solution 
of  ichthyol  and  albumin  by  means  of  a  stronger  acid,  or  by 
the  addition  of  free  ichthyol  sulphonic  acid  to  an  albumin 
solution,  and  for  the  conversion  of  the  compound  so  obtained 
iw  other  non-fluid  ichthyol  precipitates,  into  nearly  odourless 
and  tasteless  substances  by  prolonged  heating  (at  125' C), 
or  by  extraction  with  a  solvent  such  as  alcohol. — A.  C.  W. 

Halogen-albumin,  Process  for  the  Production  of  Divisional 
Products  of,  by  means  of  Alkalis.  F.  Blum,  Frankfort, 
Germany.  Fug.  Pat.  12,817,  May  24,  1897. 
The  process  is  claimed  for  separating  chlor-,  brom-,  and 
iodalbumin  into  different  products',  which  consists  in  heat- 
ing the  halogen  compound  with  alkali  and  filtering.  The 
precipitate  is  purified  by  washing  with  water  and  alcohol. 
From  the  filtrate,  acids  separate  a  substance  which  is  par- 
tially soluble  in  alcohol.  The  products  of  these  processes 
uic  also  claimed A. C.  W. 

Aldehydes.  Impts.  in  the  Method  of  Preparing,  from 
Alcohols.  J.  If.  Cohen,  Leeds,  Fug.  Pat.  13,214,  May 
28,  1S97. 

The  process  for  the  manufacture  of  aromatic  aldehydes 
from  alcohols  is  claimed,  which  consists  in  subjecting'  the 
alcohol  to  the  action  of  nitrogen  tetroxide  in  the  gaseous  or 
liquid  form,  and  iu  solution  in  chloroform  or  other  solvent 
by  which  it  is  not  decomposed. — A.  C.  W. 

Essential  Matters  contained  in  Aromatic  Plants,  Impts. 
in  Apparatus  for  Extracting,  and  Analogous  Purposes. 
M.  Otto,  Neuilly,  France.  Fug.  Pat.  14,305,  June  12, 
1897. 

The  apparatus  claimed,  consists  of  three  vessels,  connected 
together  and  to  a  pump  or  compressed  air  supply,  and  each 
provided  yvith  a  worm  condenser.  The  first  vessel  contains 
the  solvent,  the  second  the  substance  to  be  exhausted,  and 
has  means  for  circulating  the   solvent,  the  third  receives  the 
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solvent  charged  with  extracted  marten.    At  the  eommence- 
Dperation,  .  uhiirctinii    is  iii;i- 1*-  between  the  first 
-    -;  when  exhaustion  is  complete, 

■  ml  and  third,  from  tin-  latter  "f  which  tin  solvent  is 
.  raporated  and  received  in  tin-  fir-t.  At  the  end  of  the  last 
exhaustion,  die  exhansted  materials  are  heated  ;  tin-  solvent 

nd  collects   in  tbi  ■ '..     Tin-  modification  is 

■  laimed  which  consists  in  replacing  the  worms  by  Boction 

ami  delivery  pumps,  so  thai  the  apparatus  y  be  adapted 

fur  tin   use  I""  boiling  point — A.  C,  W. 

Xanthines  and  their   Derivai  -  Theobro- 

mine and  Caffeine'  ,  Impts.  in  the   Manujuctun    ■</•  Pro- 
duetit  '»'•'.  Johnson,  London.     From  t '.  K. 

BOhringer   and   Siibue.   WaMhof,   Mannheim,   Germany. 
March  10,  1898. 
'I'nt    claims  are   for   tin-   preparation   "f  alkylised  chloro- 
xantbmes  by  thi-  action  of  phosphorus  oxycbloride    upon 
alkylised  nnc  acid*,  bavins  no  alkyl  group  in  ihe  position  9 ; 
ami  for  tin-  preparation  ofxantbineo  by  tin  reduction  of  the 
chloroxanthines    thus    obtained,  whereby  a   preceding    <>r 
ileal  further  alkylisation  is   allowed.     Also   for  the 
impound  3  methyl  chloroxanthine, 
i    ll.xui  l  -  I'll  i). 

n  yellow  crystalline  body,  insoluble  in  most  solvents,  but 
Ived  by  «lit<: »<•  alkalis. — J.  O.  B. 

Vanillin,  Impls.  relating  to  the  Employment  and  Admin- 
Hon  of.    John  Clayton  Mewburn.   London.     Prom 

■  hemische    fabrik    von  Heyden,   Dresden,   Saxony, 
Eng.  Pat.  4380,  April  9,  18 

for  the  preparation  of  solid  preparations  of 

v.irinu*   i i    and   -hap.  s    composed    «'t'    an    indifferent 

powder,  flavoured  "itli  any  proportion  * »f  vanillin,  so  that 
any  determined  number  may  be  taken,  as  equivalent  t.i  the 
amount  of  vanilliu  contained  in  a  vanilla  pod.  Also  tor  tin* 
production  of  a  tablet,  pill  it  tin-  like  containing  a  definite 
amount  of  vanillin  mixed  with  an  indifferenl  powder  such  as 
in  flour.—  J.  O.  It. 

Vat  Pharmaceutical  Compound*  [Hexamethylene  Ti/m- 
iniin.  and  Tannin\,  Tin  hlanufacturt  or  Production  of, 
Henry  K.  Newton,  London.   Prom  the  Farbenfabr.  vormals 

1  i  •■  .   I  il"  i  tii  lil.  i  lermanj .     Eng.  Pat 

Ho     10,790,  April  9, 

Tin    i  ition  prodo  bed,  contain  respec- 

tively tin.-  ami  six  molecules  of  tannin,  combined  «ith  one 
i.f  hexamethyli  in  -t.  traniini'.  Tiny  may  l»  obtained  by 
precipitating  ti  -1   aqueous   solutions    of  the   con- 

stituents in   molecular  p  1 1  •    patent  claims  the 

ili f  these  bodies  and  of  mixtures  of  them  ;  also 

ulting  products  ol  the  action  of  tannin,  a 

mixtures   of  ammonia   and 
dehyde.      I  h- \  form  tasteless   powders  which 
.1   i •  B. 

tod  Kindred   AlhaJoid     v  '      an   Impi 

Method   of  Obtaining,    in  a    Concentrated   Statt     from 
iLl,    Substances    which   Contain   them.     John   I  ti 

-  ril    2:i, 

I  in    i  in   thi  distillation  ol   the  all 

nn  si  illy isttn.  ted  appai 

li_i  igniting  at  tl 

It  tin-  alkali 

free  in  ad1  ...  .|  through  the 

mass   of  tinbumed   material   into  acid  milul  titable 

reservoirs.     II.  .Inn 

purified  ft the  ammonium  snlphab   wit 

ili.  in,  by  percolating  the  crj  ,\ 

ligiit.    .mil  dl  SCriptioil  of  til.    .i|  ]  rl  n_ 

'  —J. 

\ophenonphentidide,    Impts.     in    tin      Productioi 

li  \  J.  nun.  r.   I.iip-i.    Plagwitz,  Germany.     Ens 
\pi.l  28,  :- 


Thb  prooess  oonsists  of  heating  together  molecular  propor- 
tions lit'  acetophenone  and  of  D-pheiictidine  in  vacuo,  to  the 
temperature  of  combination,  and  then  distilling  off  in  no 
at  210  — •_•]  ^  C.  the  acetophenone-phenetidide  formed.  By 
this  means,  combination  is  effected  in  4 — 5  hours,  and  the 
product,  amounting  to  from  60  to  'JO  per  cent,  of  the 
theoretical  yield,  i-  obtained  in  a  state  of  great  purity. 

—J.  ti.  It. 

XXII.— EXPLOSIVES.  MATCHES.  Etc. 

Roburite  at  a  Blasting  Agent.     Mickler.     Thonitid.  Zeit. 

22,  [85],  470— 47S 
Possessing  the  thru-tin^'  power  of  powder  and  nearly 
equalling  dynamite  in  explosive  force,  it  is  stated  that 
roburite  forms  a  particularly  useful  blasting  agent  wherever 
the  materia]  to  be  dislodged  is  required  in  large  blocks,  such 
as  i-  the  case  in  limestone  or  chalk  quarries  and  clay  pits. 

a  detonating  capsule,  containing  l '. — 2  grins,  of  mercury 
fulminate,  i-  needed  to  explode  the  roburite  cartridge  Tin 
latter  i-  stemmed  with  clay  (noburite  being  lighter  than 
water),  except  in  deep  vertical  holes,  where  a  considerable' 
pressure  of  water  can  be  obtained,  in  which  event  a  metal 
cartridge  is  used.  Both's  safety  igniter,  in  which  concen- 
trated sulphuric  arid  acts  on  sugar  and  potassium  chlorate* 
i-  preferably  employed  for  igniting  the  fuse  :  or  the  modern 
electric  detonators  may  be  used  to  explode  the  fulminat.- 
capsule. — ( '.  s. 

PATENTS. 

/  tworh,  .In  fiiipi  mi  il  ;  mill  Process  of  Making  tin- 
Sunn.  \Y.  Weiffenbach,  Stuttgart,  Germany.  Eng.  Pat 
7579,  March  29, 

A  HRBwonB  giving  a  uou-dangerous  -pray  of  blinding 
white  light  is  produced  by  mixing  together  12  part-  at 
aluminium  filings,  IS  pan-  of  barium  nitrate,  l  S  parts  of  -alt- 
petre,  8  parts  of  yellow  dextrin,  2  parts  of  sulphur,  .'>  puts 
of  gum  arable,  and  tilling  the  mass,  dry.  into  tube-,  or  the. 
iii.*  —  may  be  made  into  a  paste  with  water  and  spread  on 
any  suit  able  articles. — W.  M. 

Explosives,  .1"  Improved  Process  Jor  Increasing  the 
Resislanci  of;  to  Atmospheric  Influences  and  for 
Increasing  their   Explosivi    Power.     1.  Muller,  Berlin, 

April   I.  1898. 

Tin.  improvement  consists  in  subjecting  ammonium  nitrate 
explosives,  in  which  the  melting  point  of  the  carbon  coin- 
pound    i-    at    least    -In    C,  to    hj  I  ssure,  ami  tln-u 

disintegrating  and  granulating  Ihe  explosive.—  W.  M. 

XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Analytical  Balanci  with  Rock  Crystal  Pmis.  Disturbs 
in.     K.    l-'arn-tiiiiiT.     /ril-.   Unters.    Nahr.   und   Genuss- 
mittel,  1898,  [5],815— 816. 

Erratic  movemi  ntsof  the  pointei  were  observed  in  working 
a  very  accurate  balance  with  pan-  of  rock  crystal,  so  that 
it  was  often  difficult,  oi  impossible,  to  obtain  an  i  ■ 
weighing.  These  disturbances  wen  traced  to  the  electri- 
"ii  of  the  crystal  by  friction  when  cleaning  it.  \ 
counterpoised  flask,  after  being  wiped  and  replaced  on  the 
balance,  showed  an  increased  weight.  Thi-  phenomenon 
was  never  observed  with  metal  pan-.— I,.  J.  de  W  . 

ISORO  i.V/t'  CHEMISTRY—  QUALITATI\  E 
Chili  Nitre,  Perchlorates  in ;  Microch  Detection  of. 

M-   van    Hunk,  li  Men.     Rec.  Irav.  chim    Pays-lias.,  17* 
Is      '  hem.  '  entr.  ivw.  1,  [16],  960. 
Iliiinis-'    test    for    ihe    detection   of  percblnmtes  in  Chill 
saltpetre  consists  In  adding  i"  tin-  solution  of  tin-  latter  i 
little  rubidium  chloride,  which  i'  of  perchloi 

form-    rhombic   crystals   of  rubidium   percblorati       i 
crystals  may  be  detected  under  the    microscope  after  tin* 
addition  of  permanganate  solution,  since  by  the  action  nt 
this  reagent,  tin-  crystals  become  strongly  coloured,  whilst 
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the  solution  remains  colourless.  In  this  way,  perchlorate 
present  to  the  extent  of  0"6  per  bent,  or  more  may  be 
detected.  For  the  detection  of  smaller  quantities,  the  author 
recommends  that  10  grins,  of  the  sample  be  dissolved  in 
10  c.c.  of  warm  water,  .50  e.e.  of  95  per  cent,  alcohol  added', 
the  mixture  heated  to  boiling,  and  then  allowed  to  cool  for 
] — 2  hours.  The  greater  part  of  the  saltpetre  is  thus 
separated,  and  alter  filtering,  the  filtrate  consists  of  a  con- 
centrated solution  of  the  perchlorate,  which  may  be  tested 
for  in  the  above-described  manner. — A.  S. 


INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Potassium  Pyrogallate,  Absorption  of  Oxygen  by.   Berthelot. 
Comptes  Rend.  18S8,  126,  [15],  1066— lu7'_>. 

The  relations  which  subsist  between  the  proportion  of 
oxygen  absorbed,  and  the  proportions  of  pyrogallic  acid  and 
potash  used,  were  studied  under  varying  conditions.  The 
observations  proved  that  the  reaction  whereon  the  fixation 
of  the  oxygen  depends  is  uninfluenced  by  great  variations 
in  the  degree  of  dilution  of  the  absorbent,  and  that  the 
absorption  is  the  same  throughout  a  wide  range  of  tempe- 
rature, viz.,  from  10°  to  62°  C.  When  the  proportion  of 
potash  per  equivalent  of  pyrogallic  ac'd  ranges  from  one  to 
three  equivalents,  the  absorption  is  constant,  but  when  it 
falls  below  one  equivalent,  the  absorption  is  proportional 
to  the  weight  of  potash.  The  limit  of  the  absorption 
is  reached  when  three  atoms  of  oxygen  are  absorbed,  thus 
C6H5KO:,  +  0;)  =  CgHjKOpin  which  the  last  formula  repre- 
sents either  tile  actual  compound  produced,  or  the  products  of 
its  decomposition,  among  which  an  oxyquinone,  C6H»<  >-,.  has 
been  isolated.  The  amount  of  carbonic  oxide  liberated 
during  the  absorption  of  the  oxygen  is  negligeable  when  a 
distinct  excess  of  potash  is  present,  and  the  pyrogallic  acid 
used  would  absorb,  at  the  limit  of  its  power  of  absorption, 
four  to  five  times  as  much  oxygen  as  the  mixture  under 
examination  contains.  The  carbonic  oxide  produced,  docs 
not  under  these  conditions  exceed  a  thousandth  pari  of 
the  volume  of  oxygen  absorbed.  In  practice,  solution  of 
pyrogallic  acid  concentrated  to  such  a  degree  that  it  will 
absorb  90  times  its  volume  of  oxygen  should  be  employed. 
A  volume  of  this  solution  exceeding  a  twentieth  of  the 
gaseous  mixture  should  be  introduced  to  the  latter,  and 
followed  by  excess  of  potash  either  in  saturated  solution  or 
in  small  pellets.  Absorption  of  oxygen  is  complete  .vithin 
a  few  minutes. — J.  A.  B. 

Carbon  Monoxide,  Action  of  Reagents  on  ;  and  Deter- 
mination of,  in  the  Air.  A.  Gautier.  Comptes  Kend. 
126,  [12],  871—875. 
Ix  a  town  like  Paris,  the  amount  of  carbon  monoxide  formed 
by  imperfect  combustion  of  fuel  amounts  to  about  "  8  litres 
per  square  metre  of  area  of  the  town  daily."  The  author  has 
tried  to  determine  the  amount  of  carbon  monoxide  in 
gaseous  mixtures  of  a  dilution  corresponding  with  that  in 
the  atmosphere  of  towns,  by  absorption  with  cuprous 
solution,  or  with  ammoniacal  silver  nitrate,  and  by  oxidation 
with  permanganate  or  other  reagents  ;  none'  of  these 
methods,  however,  have  given  satisfactory  results.  Of  the 
various  oxidising  agents  tried  (permanganate,  chromic  acid, 
iodic  acid  and  anhydride),  iodic  anhydride  at  60:  C.  is  the 
only  one  which  promises  to  furnish  "a  satisfactory  method. 
As  qualitative  reagents  for  carbon  monoxide  in  minute 
quantity,  the  author  suggests  chloride  of  gold,  which  is 
immediately  reduced  by  it,  and  moist  silver  oxide,  which 
absorbs  it  to  form  a  compound  regarded  by  the  author  as 
argeutous  carbonate,  since  sulphuric  acid  breaks  it  up 
into  silver  sulphate,  metallic  silver,  and  carbon  dioxidt . 

—J.  T.  IJ. 

Carbon  Monoxide,  Estimation  of  small  Quantities  of;  in 
Air  and  Normal  Blood.  L.  de  Saint-Martin.  Comptes 
Rend.  1898,  126,  [14],  1036—1039. 
Gautier  has  stated  that  when  the  gas  to  be  analysed  only 
contains  some  j^  to  ,„,',„„  of  carbon  monoxide,  the 
estimation  of  this  gas  by  cuprous  chloride,  even  with  the 
modification   of  the   author    (Comptes    Rend.   117     1006), 


is  incorrect,  since  acetylene  and  other  hydrocarbons  are 
calculated  as  carbon  monoxide  when  the  gases  removed 
by  Vacuum  from  the  reagent  are  submitted  to  eudiometrie 
analysis.  The  author  points  out  that  the  analysis  of  the 
gas  includes  the  measurement  of  the  mixture  before  and 
after  explosion,  and  after  absorption  of  carbon  dioxide. 
The  difference  of  the  first  two  readings  corresponds  to 
the  contraction,  which  should  be  exactly  one-half  the 
volume  of  the  carbon  dioxide  produced,  as  determined  by 
the  third  reading. 

In  determining  small  quantities  of  carbon  monoxide  inv 
normal  blood,  the  author  insists  on  the  necessity  of 
exhausting  the  liquid  twice,  the  first  time  to  eliminate  all 
gases  other  than  carbon  monoxide,  consisting  of  the  greater- 
portion  of  carbon  dioxide,  oxygen,  nitrogen,  traces  of 
hydrogen,  &c,  then,  after  an  interval,  a  second  time  in 
presence  of  tartaric  acid  to  remove  the  carbon  monoxide 
mixed  with  carbon  dioxide  ami  traces  of  nitrogen. — J.  L.  B. 

Copper,  "  Pure, for  Analysis."     J.  W.  Westmoreland. 
Analyst,  1898,  23,  [265],  86. 

The  author  gives  some  results  obtained  by  him  on  testing 
samples  of  so-called  pure  copper  foil  obtained  from  prac- 
tically every  dealer  in  the  United  Kingdom.  It  was  found 
that  in  extremely  few  instances  was  the  copper  really  pure. 
•  hie  sample  sold  by  a  provincial  dealer  as  "pure  copper 
foil"  gave  the  following  extraordinary  resulta  on  analysis: 
Copper,  94-42  per  cent.;  lead,  0-39  per  cent.;  zinc,  4-91 
per  cent.;  iron,  0-26  per  cent.;  arsenic,  traces.  The 
electrolytic  and  iodide  methods  were  used  for  determining 
the  percentage  of  copper,  and  the  results  were  confirmed 
by  standardising  thiosulphate  solution-  by  means  of  the 
various  samples,  in  conjunction  with  copper  obtained  by 
the  electrolysis  of  a  solution  of  pure  copper  sulphate, 
the  results  thus  obtained  agreeing  within  the  limits  of 
experimental  error. — A.  .S. 

Lead  Salts,  Action  of  Alkaline  Stannous  Chloride  on. 
I..  Vanino  and  F.  Treubert.     Be*.  31,  [8],  1118—1119. 

Metallic  lead  can  be  completely  precipitated  from 
solutions  of  lead  salts  by  stannous  chloride  and  alkali. 
To  a  solution  or  lead  nitrate  there  is  added  a  sufficiency 
of  stannous  chloride  and  a  large  excess  of  10  per  cent, 
caustic  soda  solution,  and  the  mixture  is  heated  to  boiling. 
The  precipitate  is  then  clotted  by  shaking  or  stirring,  and 
allowed  to  settle.  The  liquid  is  decanted  off,  and  the 
precipitate  washed  twice  with  5  per  cent,  sulphuric  acid, 
pressed  with  a  rod  into  cohering  masses,  brought  on  to  a 
filter,  washed  with  water  and  alcohol,  dried  at  105  C,  and 
weighed.  Five  experiments  with  lead  nitrate  gave  figures, 
varying  from  62'26  to  62-70  per  cent.,  the  average  being 
62-45  per  cent.,  against  62-51  per  cent,  calculated. 

—J.  T.  D. 

Copper  from  Mercury  and  Copper  from  Arsenic,  Elec- 
trolytic Separation  of.  X.  Kevay.  Zeits.  f.  Flektro- 
chem,  1898,  4,  329-333.  (Compare,  this  Journal, 
1898,  184—185.) 

I.  Separation  of  Mercury  from  Copper. 

A.  Deposition  in  Acid  Solution. — Although  Freudenburg 
is  stated  to  have  separated  mercury  from  copper  in  acid 
solution,  the  author  was  unable  to  obtain  a  satisfactory 
deposition.  The  electrolysis  was  conducted  with  all  due 
precautions  and  the  conditions  were  varied  within  wide  limits 
but  without  success. 

B.  Deposition  from  the  Double  Oxalate  Solution. — From 
what  is  already  known  regarding  the  electrolysis  of  oxalate 
solutions,  it  may  be  taken  that  this  method  is  trustworthy. 

C.  Deposition  from  Potassium  Cyanide  Solutions. — This 
method  has  given  good  results  in  the  hands  of  (smith  and 
Freudenburg,  but  [Smith  and  Friinkel  could  not  effect  a 
complete  separation  when  the  quantity  of  copper  exceeded 
26  per  cent.  This  is  due  to  the  fact  that  the  potential 
difference  between  mercury  and  a  solution  of  its  cyanide 
varies  greatly  with  the  concentration.  According  to- 
Werner  and  Bolton  the  smaller  the  number  of  mercury 
ions  present    the  greater    is    the    opposing   polarisation. 
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When  t)i.-   amount  of  copper    present    in   tin-    solution    is 

i  i       -i'    dot (position  gradually  becomes 

lower  and  approaches  that  of  mercury.     Employing  about 

0-6  i;rm-  of  crystallised >pei  sulphate  andquantities 

.,f  merenric  chloride  varying  from  0*25— 1-00  grm., 
together  with  :i  gnns.o(  potassium  cyanide,  the  author  found 
the  following  percentage  of  mercury  in  the  mercuric 
chloride  :  —  M  ►.  -     "  :  '•,::;;  and 

5;  the  theoretical  percentage  being  73-8o.  These 
,  I   with   an    E.M.F.  of  1  -is—  1  -9."i  volt, 

mercury  was  free  from  :dl  traces  oi  copper. 

II.  Separation  of  <  'opper  from  Artenic. 

In  ,,r .i.  ■  this  separation  it  i-  neccssarvto  arrange 

.  thai  the  copper  will  be  deposited  on  the 

cathode  and  the  arsenic  on  theanode.  ilyai m- 

plithed  if  the  ai  -    in  solution  as  an  anion  (e.g.,  in 

niate,  K,  AsO^and  is  not  easily  tiuu-i'ormed 

into  a  compound  in  which  it   plays  the  part  of  acatbion. 

Acid,  ammoniacal,  or  potassium  cyanide  solutions  maybe 

loyed  with  an  K.M.F.  of  about  1-6— 1-8  volt.  When 
the  E.M.F.  is  too  high,  a  portion  of  I  is  preci- 

pitated as  a  grey  deposit  ••»  the  cathode,  probably  due  to 
the  reductionof  pentavalenl  totrivalent  arsenic.  This  occurs 

■  readily  when  the  trivalent  arsenic  can  form  a  salt 
with  the  acid  ion,  *.g.,  in  hydrochloric  acid  solution.   It  is 

likely  to  lake  place  in  a  nitric  arid  solntion,  and  still 

a  sulphuric  acid  solution.    Forthis  reason  it  is 

preferabli  to  work  with  a  sulphuric  arid  solution.  C.vanogen 

only  a  slight  tendency  to  l i  salts  with  arsenic,  aud 

consequently  the  separation  may  be  equally  well  effected  in 
:l  potassiui  solution.    Fairly  good  results  werealso 

obtained  with  a  blue  ammoniacal  solution. — J. S. 

Cadmium,  The  Electrolytic  Etlimalion  of.     E.  Rimbach. 

Zeits.  Anal.  Chem.  37,  [5],  284— 290. 
Ini    estimation  i-  besl   carried  out  by  diluting  the  solution 

lining  the  cadmium  to  ISO— 2 s.c,  adding  an  excess  of 

p  ,,  ,..  am  j  ,,  idi  i  ■  pun  ."  98  pel  cent),  and  electro] 
by  passing  through  the  solution  a  current  of  electricity  of 
0*02—0*04  ampere  and  8  0  3*8  volt.  The  operation 
Bhould  be  allowed  to  proceed  for  12  hours,  when  the 
cadmium  is  complete!]  precipitated,  and,  aftet  washing  and 
dryii  .  to  be  weighed. 

i  was  found  l iswet  well  for  the  analysis  of 

in.   cadmium,  and   tin,  n ith 

II  quantities  of  copper.      Vftet   dissolving  the  alloy  in 

nitric  acid,  it  is  advisable  to  evaporate  ■town  the  solntion  of 

the  nitrate-  with  'he  addition  of  hydrochloric  acid,  b 

cding  w  ith  the  electrorj 

The  separation  ol  cadmium  from  magnesium   i.i  possible 

In   the  above  pi -s.  provided   that    the   latter   metal   is 

lem  in  not  too  great  n  prop  trtion,  and  thai  u  qaautity  of 
ammonium  chloride  i-  added  to  the  solution,  to  prevent   the 
-nun  -   W,  r  8 

t  'admriun   and    Iron,    The    Electrolytic    Separation 
W.    Htorteobecker.       Zeits.   f.    Elect rocbem.     4, 

ion 

Smith  has  described  ■  method  foi   separating   th.  se   two 

acid  solution.      The   cyanide   solution, 

much  bettei  deposits  of  cadmium,  and   the 

author  has  madi  experiments  in  order  to  sec  il  thi    <o!ution 

coal, i   nol   I"    used  to  effect  the  separation  of  cadmium  and 

w  bet  idded  lo  solutions  of 

tlv    '■ 

niceil       With    ferric    Salt    Solutions,     ferric     bydrui 
prccipitafed,  and  only  n  small   proportion  oi   tin    iron 
into  solution  in  the    ; 

bis  method  upon  the  Don-elecimlytii    decomposition  ol   the 
soluble  potassium  fi  mn  yani  • 

The   mixed   cadmium    inii  disso  red    in 

about    100  CO.    water,  which  have    bevn   slight  1 1    ncidified 
beforehand    with   ■   fan    drops   ol   dilute   sulphuric 
2—8  grata    of  pure  potassium  cj  inide  an  added,  an     the 
mixt 1 1 1 <-  i-  heated  until  clear.     If  this  demands  unusual  time, 
a  t\w  dn  siium  hydrate  solution  The 


solution  is' then  diluted  to  between  BOO  and  350  c.c,  and 
when  cold  is  electrolysed  with  a  current  of  from  0*05 — 0*  lit 
amperes  X.-D.  ioo(0't7  —  UK  amperes  per  square  foot).  The 
cadmium  deposit  obtained  i-  very  satisfactory.  When  a 
small  amount  of  ferric  salts  is  present,  the  ferric  hydrate 
floating  in  the  electrolyte,  may  be  neglected;  when  larger 
amounts  are  present,  it  is  necessary,  before  adding  the 
potassium  cyanide,  to  first  reduce  the  ferric  iron  to  the 
ferrous  state  by  means  of  sulphurous  acid.  The  addition  of 
sodium  sulphite  to  the  slightly  arid  solution,  and  the  appli- 
cation of  heat,  is  the  best  method  by  which  to  effect  this. 

The  author  employed  this  method  in  making  some  tests 
of  pure  cadmium  sulphate  to  which  varying  amounts  of 
ferrous  and  ferric  salts  had  been  added.  The  results  were 
in  every  case  satisfactory. — J.  1!.  C.K. 

Uranium,  Cadmium,  ^c,  Electrolytic  Determinations  of. 
B.  I'.  Smith  and  I).  I..  Wallace.  J.  Amer.  Chem.  Soc. 
1898,  20,  [4]  879-281. 

Ill.lnKNltl'.li-ll  having  disputed  the  accuracy  of  the  author-' 

electrolytic  process  for  determining  uranium,  the  experi- 
ments wire  repeated,  and  were  found  to  give  perfeel  results. 
10  c.c  of  an  uranium  acetate  solution,  containing  0*1 

grm.  of  I     I  lv  was  mixed  w  ith  j  C.C.  of  Strong  antic  acid  and 

diluted  lo  10  c.c.  with  water ;  it  was  then  electrolysed  with 
a  current  of  X  1>.,„  =  o-  is  amperes  and  8  volts,  at  a  tem- 
perature of  To  ( I.  The  uranium  was  completely  precipitated 
a- tin- hydratcl  protosesquioxide  in  6  hrs.,  and  was  ignited 
and  weighed  as  I    i  l 

Keidenreich  failed  also  with  the  author-'  method  for 
cadmium.      Hut   perfectly   accurate   results   were   obtained 

when    in  c.c    .illinium    sulphate   solution,   contait 

0*1656  grm.  (d,.  were  added  to  an  excess  of  N.i_ll  r<  >. 
(l-035s  sp.  gr.),  and  l-.'i  c.c.  of  phosphoric  acid  (1*847 
sp.  gr.  ).  and  tin  liquid,  diluted  to  100  cc.,  was  electrolyied  at 
50  t '.  with  a  current  of  X.l>.  ,,„  0*06  amperes  and  8  volts, 
which  was  increased  after  I  hrs.  to  X.I).ln)  =  0:i.'i  ampere 
and  7  volts.  The  distance  between  the  electrodes  was 
I  *25  ins.  throughout.  After  7  hour-  the  acid  liquid  was 
siphoned   nut   without    interrupting   the   current,  and    the 

Inight  adherent  metal,  free   from  all  tra f  sponginess, 

was  washed  with  hot  water,  'hud  and  weighed. — W.  (I.  M. 

A  lit  inn  my  awl  Tin  in  .1  ntifriclion  M*  t<il  and  Similar  Alloy. \, 
Separation  of.     Prost.   Bull.    Vssoc.  BelgedesChtm.il, 

[ll],3:i7 

U M    gram  of   the  alloy  i-  treated  with  nitric  acid  (up.  gr.  1  '3) 

and  the  solution  evaporati  ucss,  the  mixture  of  tin 

and  antimony  hydroxides,  with  traces  of  copper  and  lead,  then 
collected,  being  fused  with  "  livi  t  of  sulphur."     The  n 
taken  np  with  water,  whilst   the  residue  (lead  sulphide  and 

copper    sulphide)    is  dissolved    in    nitric   acid:   th 

thus  obtained  i-  united  with  the  primary  liquid  ami  i< 

th.    estimation  of  these  two  metals  in  the  ordinary  maimer. 

I  In  Bulpho-alkaline  solution  is  acidified  by  hydrochloric 
acid,  and  tin-  precipitated  sulphides  are  redissolved  in  con- 
centrated lll'l.  a  little  potassium  chlorate  being  added  to 
ensure  the  tin  being  in  the  stannic  condition.  On  adding 
potassium  hydroxide  until  a  permanent  precipitati 
dnced,  then  heating  with  S  -10  grm-.  of  oxalic  acid  and 
treating  with  hydrogen  sulphide,  antimony  (alone)  is  thrown 

down  as  sulphide. 

The  filtrate  is  neutralised  with  ammonia,  aud  treated  with 
i  an ilium  sulphide  to  form  sulpho-stannati       A 

il    1 g  then    added,  the    liquid    in  I1..0..I 

on  the  water  bath  until  quite   clear,  ami   the  stannic  -ul| 
precipitate    i-   estimated  us  usuul,  after   washing   with  hoi 

ammonium  uc.tate. 

When,  as  is  nates  in  the 

alloy,  it  is  advisable  to  make  up  the  filtrate  from  the  anti- 
mony pi  on  definite  Volume  and  take  an  aliquot 
pari  foi  the  estim  it  on  ol  tin.  -< '.  8. 

in,    Determination  of  by  the  Moist  Combtuh 
Hon   Method,     G.   Auchv.     .1    Amer.  Chen 
20,  [  l   .  248     258. 

\iu .H    in    the    Usual    dry   combustion   determination  of 

i  l.ons,  one  set  ot   potash  bulbs  suffices  to  absorb  all 


June  30, 1898.]        TEE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


605 


the  carbon  dioxide,  it  fails  to  effect  complete  absorption  in 
the  case  of  moist  combustions  with  sulphuric  acid  and 
potassium  bichromate,  partly,  perhaps,  because  in  the  latter 
process  the  gas  is  given  off  all  at  once,  and  therefore  less 
dilute,  at  the  beginning  of  the  operation.  This  view  is 
confirmed  by  the  observation  that  a  similar  incompleteness 
of  absorption  is  found  when  the  combustion  is  effected  bj 
the  lead  chromate  method. 

Twenty-five  experiments  with  two  sets  of  hulhs  showed  a 
varying  gain  in  the  second  set  of  from  0  to  0*7  (average 
0*105)  per  cent,  of  carbon,  which  would  have  been  lost  if 
(inly  one  set  had  been  employed.  Hut  this  was  with  potash 
solution  witli  a  sp.  gr.  of  1*27.  A  stronger  (sp.gr.  1*4) 
solution  gave  better  results.  54  experiments  showed  ;i  gain 
in  the  second  bulbs  of  from  0  to  0' 27:',  (average  only  0" 048) 
per  cent,  of  carbon.  It  is  also  noteworthy  that  with  the 
weaker  solution  only  4  out  of  25  analyses  gave  complete 
absorption,  while  with  the  stronger,  27  out  of  54  did  so. 
The  material  operated  upon  contained  in  most  cases  between 
0*5  and  2  per  cent,  of  C.  In  the  ease  of  combustions  with 
bichromate,  about  one-third  of  the  carbon  present  passed 
through  the  first  bulbs  unabsorbed. 

Another  cause  of  error  is  that  tin-  'hying  apparatus  may 
allow  moisture  to  escape.  It  is  probable  that  the  slight 
gain  in  weight  in  the  second  bulbs  when  the  stronger  potash 
solution  i-  used  is,  in  most  instance-,  due  to  moisture  which 
has  passed  the  drying  train.  After  passing  for  half  an  hour 
through  Liebig  bulbs  with  strong  sulphuric  acid,  then 
through  a  calcium  chloride  U-tube,  and  afterwards  through 
more  sulphuric  acid  bulbs,  the  gase-  in  a  blank  experiment 
gave  an  absorption  equal  to  0*015 — 0"07(j  (average  0*05) 
per  cent,  of  carbon  iu  the  first  potash  bulbs  and  guard-tubes, 
and  of  0-005 — 0-06  (average  0-023)  in  the  second  -.'t,  in  10 
experiments.  So  also  the  calcium  chloride  guard-tub,' 
attached  to  the  potash  bulb,  allows  small  but  varying 
quantities  of  moisture  to  escape,  usually  ranging  from  0  to  the 
equivalent  of  0*08  percent,  of  C,  according  to  the  freshness 
of  the  calcium  chloride.  The  author,  therefore,  deems  it  best 
to  use  a  sulphuric  acid  or  other  drying  apparatus  after  the 
calcium  chloride  tube,  seeing  that  a  correction  should  be 
made  iu  any  case.  The  necessity  for  re-drying  the  calcium 
chloride  is  shown  by  the  fact  that  a  tube  filled  with  the 
ehloride  taken  from  a  half-emptied  bottle  may  lose  as  much 
as  0*48  percent,  (in  terms  of  carbon)  when  exposed  t<>  an 
aspirated  current  of  dry  air  for  two  hours. 

Further,  with  some  samples  of  potash  there  will  he  a  loss 
if  weight  (0-02 — 0'05  per  cent,  reckoned  as  carbon)  luring 
the  analysis,  unless  air  be  drawn  through  them  before  use. 
And,  lastly,  there  may  be  a  gain  in  weight  due  probably  to 
some  chloro-chromic  compound  other  than  that  absorbed 
by  the  "  pyro  "  mixture,  even  after  the  gas  has  been  passed 
through  a  purifying  train,  including  cold  water  for  HC1, 
ferrous  sulphate  for  chlorine,  Langley's  pyro  mixture  for 
chlorine,  oxides  of  chlorine,  and  chloro-chromic  anhydride, 
and  silver  sulphate  in  strong  sulphuric  acid  for  HC'l. 

The  moist  combustion  method  must  not,  of  course,  be 
used  for  graphite  determinations,  as  a  portion  of  the  carbon 
in  this  case  escapes  as  monoxide. — W.  (r.  M. 

Manganese,  Quantitative  Estimation  of;  ami  Separation  if 
Iron  from  Manganese,  by  Electrolysis.  Fr.  Kaeppel. 
Z.its.  fur  anorg.  Chem.  16,  26S.  Client.  Zeit.  Rep.  22, 
£14],  118. 

The  author  has  endeavoured  to  find  a  method  of  precipi- 
tating manganese  as  peroxide  iu  a  coagulated  form,  and 
to  avoid  the  transformation  of  this  to  mangano-manganic 
oxide  by  igniting  iu  a  platinum  vessel  as  the  vessel  is 
corroded  in  this  operation. 

The  method  employed  was  as  follows: — The  manganese 
salt  was  dissolved  in  about  150  e.c.  of  water  and  acetone 
added.  The  solution  was  kept  at  a  constant  temperature  of 
50° — 55°  C.  and  electrolysed  by  a  current  of  4 — 4  •  25  volts 
and  0*7 — 1*2  amperes.  (Water  was  added  to  make  up 
for  that  lost  by  evaporation.)  0  ■  15 — 1  •  6  grnis.  of  manganese 
peroxide  was  deposited  in  a  black  shining  form,  iu  2 — 5| 
hoars  according  to  the  amount  of  acetone  (1 -5  — 10  grms.) 
added,  and  the  amount  of  manganese  present  in  the  solution. 
The  manganese   peroxide  was  washed,  without  the    current 


being  stopped,  dried  at  150'—  18o  C.  and  weighed  as 
Mn  <>.,. 

The  electrolytic  separation  of  iron  and  manganese 
devised  by  the  author,  is  sufficiently  accurate  for  technical 
purposes.  In  presence  of  a  very  large  excess  of  sodium 
pyrophosphate  and  a  few  drops  of  phosphoric  acid,  a  mixed 
solution  of  iron  and  manganese  sulphates  when  electrolysed 
gives  a  deposit  of  metallic  iron,  and  only  very  little 
manganese  is  precipitated  in  the  form  of  Mn.,t  >3  and  Mn< ).,. 

The  method  is  as  follows: — The  mixed  solution  of  the 
sulphates  is  stirred  into  a  boiling  solution  of  12  grms.  of 
sodium  pyrophosphate,  and  after  the  solution  has  become 
quite  clear,  three  or  four  drops  of  phosphoric  acid  are  added. 
(Should a  milkiness  appear  this  is  destroyed  by  addition  of 
more  sodium  pyrophosphate.)  The  liquid,  which  should 
have  a  volume  of  230 — 250  c.c.  and  a  distinct  alkaline 
reaction,  is  kept  at  a  constant  temperature  of  353 — 40°  t '.  and 
electrolysed  by  a  current  of  I '8 — 2*5  amperes.  The  iron 
is  completely  precipitated  in  8 — 9  hours.  It  is  deposited  on 
the  platinum  very  firmly  and  after  washing  with  absolute 
alcohol,  whilst  the  current  is  still  running,  it  is  dried  at  not 
too  high  a  temperature  and  weigher?. — J.  Met'. 

Cobalt    from     Nickel,     Method  for    the     Separation    of. 
Zeits.  f.  Elektrochem.  1898," 4,  [22],  501—503. 

It  a  glass  tube  be  fused  up  at  one  end  anil  dipped  whilst 
-till  hot  into  a  stream  of  water,  it  becomes  permeated  by 
an  infinite  number  of  narrow  cracks.  When  such  a  tube 
is  filled  with  acetone,  and  placed  iu  an  outer  containing 
vessel  also  filled  with  the  same  liquid,  anil  a  difference  of 
potential  maintained  by  means  of  two  electrodes,  one  of 
which  is  placed  in  the  interior  of  the  tube,  whilst  the  other 
i-  disposed  externally,  then  the  acetone  in  the  tube  begins  to 
rise  or  tall,  according  as  to  whether  the  internal  electrode  is 
negative  or  positive. 

Some  years  ago  it  was  noticed  by  lliaiin  that,  if  solutions 
of  certain  metallic  salts  wire  substituted  for  the  acetone,  a 
deposition  of  metal,  which  he  called  stenoli/sis,  occurred  in 
the  crack.  By  applying  Ilelmholtz's  theory  of  electrical 
double  layers,  it  is  shown  that  this  deposition  of  metal  must 
always  take  place,  provided  the  difference  of  potential  is 
sufficient  to  produce  a  displacement  of  the  liquid  as  a  whole. 
The  trace  of  metal  so  deposited,  however,  only  heroines 
visible  when  it  continues  to  increase  in  weight.  This  is 
the  case — ■ 

(ft.)  When  the  negative  radicle  does  not  attack  (and 
re-dissolve)  the  precipitated  metal,  e.g.,  in  the  case  of  all 
platinum  salts. 

(6.)  When  insoluble  compounds  are  formed,  and  espe- 
cially when  peroxides  are  formed  at  the  anode  end  of  the 
minute  metallic  conductor. 

(c.)  When  the  solution  contains  subsalts,  the  negative 
ion  of  which  can  react  on  the  remainder  of  the  substance 
in  solution  to  produce  the  persalts. 

If  a  solution  of  silver  nitrate  is  used,  and  the  negative 
electrode  is  placed  inside  the  tube,  then  the  inner  end  of  thb 
fine  metallic  film  in  the  crack  becomes  an  anode,  whilst  the 
outer  end  becomes  a  cathode.  Under  these  circumstances  the 
deposition  of  silver  continues  to  increase  mi  the  outside  of 
the  crack  and,  finally,  thin  leaves  are  formed,  and  fall  to 
the  bottom.  Minute  bubbles  of  oxygen  are  given  off  from 
the  anode  end,  which  is  protected  by  a  layer  of  insoluble 
peroxide. 

When  a  solution  of  potassium  silver  cyanide  is  substituted 
for  the  silver  nitrate,  ^tenolysis  docs  not  take  place,  because 
of  the  continuous  solution  of  the  equivalent  amount  of 
silver.  Similarly,  a  solution  of  copper  sulphate  does  not 
show  the  phenomenon,  whilst  cuprous  chloride  does ;  the 
chlorine  which  is  produced  at  the  anode  end,  iu  this  ease, 
forms  cupric  chloride,  with  the  excess  of  cuprous  chloride, 
and  does  not  dissolve  the  copper. 

The  salts  of  cobalt  and  nickel  are  particularly  interesting; 
the  former  generally  show  stenolysis,  whilst  the  latter  do 
not.  This  is  due  to  the  fact  that  only  the  cobalt  salts 
are  capable  of  forming  a  protecting  layer  of  electrolytic 
peroxide.  The  precipitate  formed  at  the  anode  in  a  mixtuse 
of  nickel  and  cobalt  salts  was  found  to  be  perfectly  free 
from  nickel. 
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If  a   solution  "f  ordinarj   oommcrcial  nickel  sulphate  :s 
platinum  basin  which  acts  as  the  anode,  then,  in 

.,  short  time,  the  basin  be i-  -  covered  with  a  dai  I 

'peroxide.     No   precipitation   occurs  if  solutions  ol    nickel 
sulpha*  "hall  are  employed.     In  order 

loHeparate  all   the  cobalt  from  a  solution,  as  peroxide,  tbe 

of  the  metal!  uicke .1  cobalt  on  the  i 

.    prevented  by   the  addition  of  a re  easily   sepa- 

opper  sulphate,  and  th.-  solutions  must  be 
maintained  neutral  during  the  electrolysis. 
The  author  considers  that  this  forms  the  basis  ol  n   tecn- 
eparing  pure  cobalt,  and  promises  further 
iiuantitatii 

lualitative  detection  "f  the  smalli  s 
in  nickel  solutions  may  be  accomplished  by  introducing  two 

platinum   wire   electrodes  into   the   warmed   solut and 

observing  if.'  dark  film  form*  on  the  anode.— J    S 

ium-Ammonium   Phosphate,   The   Ignition  M 

Z    I      \n;,l.  I  hem,  37,     5     308—310. 

Tin-,   following   method   for  burning   pi 
nesram  ammoninm  phosphate  was  found  to  bt 
After  the  pr>  completely  dry,  it  i-  shakei 

•.end  platinum  crucible,  lb 
papei  being  tticn  foiled  and  also  placed  in  the  crucible. 
The  latter  may  now  be  heated  strongly  in  ;t  Bunsen  flame, 
burnt.  The  crncible  is  finally  heated 
Ibo  blow-pipe.  Figures  are  given  in  the  original 
paper  t.,  show  that  the  results  obtained  by  this 
burning  agree  very  closely  with  those  yielded  by  the  older 
process  of  burning  the  filter  owl  precipitate  separately. 
1  _\V.  P.  S. 

Fuming  Sulphuric  Acid  <n,<!   Sulphuric  Anhydride,   Esti- 
mation of.      I!.    Rosenlecher.     Zeits.    Uial.   C'hem.,  37, 
i   .  200—217 
In  order  to  neigh  the  acid  or  the  anhydride,  the  author 
makes  use  of  an  apparatus  which  is   made  by   blowing  a 
1  bulb  (8—10  nun.  diameter)   ■"  ''"'  middle  of    the 

capillar)  pom I   a  drawn-onl   tube,  and  then  whilst  the 

ii  lining  the  tubes  on  either  side  of  the  bulb  so 
to  make  an  angle  of  I3S — I  *« "    with  each  other.     The 
one  limb  i-  then  cut  to  a  length  ol    i  e  other  to 

:,— 6   em.,   and    the   orifice   ol     the   I  reduced    to 

acid  is  sucked  into  the  bulb  by  immersing 
the  end  of  the  longer  limb  in  the  sample  and  then  cautiously 
withdrawing  thi  limb,  care 

being  taken  to  avoid  drawing   any   acid  fumes  into  latter. 
The  acid  in  the  capillar]   lobe  i-  made  to  run  down  into  the 
bulb  bj  gently  tapping,     During  the  various  operations  the 
apparatus  should  never  be  touched  directly  \»  ill  the  n 
hand   bnl  always  with   several   thicknesses  of  paper    i 

mi  into  20 

water    containit  indicator,    preferably    :>    solution 

I  trophennl,  contained   in   .i   tlask   ol   250—800   c.c. 

Furnished   with  a   well  fitting  stopper,     The  flask 

i-  inclined  so  :i-  to  bs  nearly  horixontal  and  the  bulb  then 

poshed  into  thi  rar  as  j ..  ■  -  *  i  >  •  I  ■  ■ ;  it  is  then  quickly 

i«ed,  the  Mi  ti  d,  and  the  Basl  n  ther 

inclined,  so  thai  the  water  wets  the  inside  of  the  stopper. 

If  ili,  Mp,  ii  d,  the  colour  of 

the  indicator  will    not   yet   hnvi   i  file  bulb  is  then 

biok.  n  by  nIihI  i  and  the  flask  an  ently 

shaken  until  all  the  white  fume*  I      The  flask  is 

id  titrated  with  allt  ili      i !.  W  .  \\ . 

.  hurout  and  lion  and 

l  \\     Vutenrieth  and    \.  Windaus 

i  In-"  ,37, 
l-'im   th,  ,f  sulphurous,  thiosulphuric,  and  sul- 

phuric   acid,   and    also    ol    sulphuretted    hydrogen,    when 
present    together   in    solutioi  the   alkat  - 

following  scheme  or  method  may  '■<■  used : — 
Tin-  solution   i"  treated  with  tut 

;  i.it.    ,.i  lino  sulphide   is  fill  The 

lit         nt  nil-   the   sulphite,  tbio-nlpli.it. 
sulphate.     Strontium  no«  added,  when  strontium 

Hulphiti     in. I   sulphate  .ii,    |  tiiini   tin,.. 


sulphate  remains  in  solution.  After  filtering  off  the  two 
former,  hydrochloric  acid  is  added  to  the  filtrate,  and  g 
a  white  precipitate  of  sulphur  b_\  the  decomposition  of  the 
thiosulph  ite.  The  sulphite  and  sulphate  are  washed  and 
treated  with  dilute  hydrochloric  acid ;  the  strontium  sulphate 
remains  insoluble,  whilst  strontium  sulphite  is  decotnpo 
•riving  otT  sulphur  dioxide,  which  may  be  tested  for  by 
oxidizing  with  iodine.  As  the  addition  of"  rinc  sulphate  of 
course    introduces    sulphuric    acid,  this   acid    must    lie    looked 

for  in  a  separate  ol  theoriginal  solution.     To  this 

end   a    quantity  of   the    solution    is    acidulated    with   dilute 
hydrochloric  acid,  the  liberated  sulphur  is  filtered  off  and 

the  filtrate  tested  with  barium  eldoride. 

Tin-  quantitative  estimation  of  sulphurous  and  thio- 
sulphuric acids  when  occurring  togethei  i6  carried  out  a~ 
follows  : — 

A  portion  of  the  solution  is  titrated  with  a  standard, 
solution  of  iodine,  the  two  acids  being  thus  determined 
together.  Another  quantity  of  the  original  solution  is 
placed  in  a  luo  c.c  flask,  treated  with  an  excess  of 
strontium  nitrate,  diluted  to  the  mark,  and  well  shaken. 
After  standing  over  night,  the  contents  of  the  flask  an 
filtered  through  a  dry  filter,  and  the  tbiosulphate  in  tin- 
filtrate  is  titrated  with  Btandard  s  ilution  of  iodine.  \  small 
correction  i~  necessary,  as  strontium  sulphite  is  soluble  in 
the  proportion  1-80, 

[f  sulphuric  aeid  he  present,  a  fresh  portion  of  the  solution 
is  heated   with  hydrochloric   acid   in   a   current   of  carbon 

dioxide  until  the  sulphurous  acid  i-  drii ff,  after  which 

the  sulphuric  acid  in  the  solution  is  precipitated  with  hariun 
chloride.  Should  the  solution  contain  soluble  sulphides,  ii 
must  be  digested  with  moist  cadmium  carbonate,  and  filtered 
before  proceeding  with  the  analysis.  The  sulphur  in  the 
cadmium  sulphide  may  be  determined  in  the  usual 
oxidising  with  bromine  in  hydrochloric  acid  solution,  and 
precipitating  the  sulphuric  acid  formed  with  barium  chloride, 

— \\     I-    s. 

/:     .      Icid  Determination.     T.  S.  Gladding.     J.  Atner. 
(In  in.  So,  .  1898,  20,  [4],  288-  - 
i,  ol  the  substance  i-  washed  into  the  ISO  c.e,  tlask,  II. 
with  a  little  '.'.">  per  cent,  methy  1  alcohol  and  ."i  c.c.  of  syrupy 
(85  per  cent.)  phosphoric  acid  are  added      The  tlask.  A,  is 
then  two  thirds  tilled  with  95  per  ii  nt.  methyl  n 
in  the  water-bath,  E,  and  connected  up  to  II,  which  is  placed 
in  communication  through  the  condenser  I),  with  tin   i 


0.     i  in  '     a   current   of  methyl   alcohol  \a|Kinr  i« 

in t.d   through  a    long  tub'    to  the   l».tt if  the  liquid 

in    I!,   and   carries    over   the    lmric    acid.       Ileal     i-    applied 
under  li  and  i- so  regulated  that   the  volume  ol   the  liquid 
remains  between    15  and  -J.'i  •  c.     The  distillation  is  thus 
continued  foi  ball  nn-hour,  by  which  time  the  volume  ol  the 
distillate   should   lie  about  Ion  .  ..-.      A  mixture  of  4" 
and    Inn  e.c.  of  water   is  now  can-fully  lieu 
(With    phcnolphthalein   as    indicator)    and   i-   added    t,,    the 
distillate,  which  is  then  titrated  with   standard  soda.     Th* 
distillation   must    Ih-   continued    until    no   more    acid 
over,    but    is    usually    complete    In    30    minutes         \    blank 
experiment    should    be    mad.-    with    all    tin     reagents,   and 
correction    should    be    applied    if    necessary.       Results    an 
i     \-tallised    boric    acid,   distilled    without    ..-l.il 
Hon  ol    phosphoric   or  other   acid,  gave    all  thi 

present,  and  a    similar  disl  illation  ot     borax  yielded    I'.l    .'.  out 

This  behavioat 
,,f  borax  ma]  I"-  useful  in  some  analyst  -.      \  gi  ntle  suction 
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may  with  advantage  be  kept  up  at  C  by  means  of  an  aspirator. 

—  W.  G,  M. 

Phosphoric  Acid,  Estimation  of,  hij  Titration.     A. 
Hebebrand.     Zeits.  Anal.  Chem.  37,  217-223. 

To  estimate  the  amount  of  phosphoric  acid,  the  precipitate 
of  ammonium  magnesium  phosphate  after  washing  with 
ammonia,  is  washed  with  96  per  cent,  aleohol  to  remove  the 
free  ammonia,  and  then  dissolved  in  a  standard  solution  of 
hydrochloric  aeid  (£  normal).  The  excess  of  acid  is  then 
titrated  with  alkali,  carminic  aeid  (acidum  carminicum, 
Merck)  being  used  as  an  indicator.  The  change  of  colour 
from  light  yellowish-brown  to  violet  is  said  to  be  sharp  and 
readily  distinguished  after  a  little  practice.  Attempts  to 
determine  the  phosphoric  aeid  by  heating  the  ammonium 
magnesium  phosphate  with  dilute  sodium  hydrate  solution 
and  estimating  the  liberated  ammonia,  gave  too  high  results, 
probably  because  the  precipitate  contained  diammonium 
magnesium  phosphate  (compare  Xeubauer,  this  Journal, 
1894,  1092-1093).-  E.  W.  W. 

ORGANIC  CHEM  ISTR  Y.~  QUA  LIT  ATI  VE. 

0-Naphthol,  Detection  of  a-Naphthol  in.  A.  Dubosc  Hull, 
ilc  la  Soe.  Ind.  de  Rouen,  97,  434  ;  through  Fiirber 
Zeit.  9,  [4],  GO. 

Elbk  (Oesterreicbs.  Wollen-  und  Leiuen  Ind.  lb'97,  1330) 
has  recently  made  a  communication  with  regard  to  tin* 
behaviour  of  j3-naphthol  contaminated  by  a-naphthol  as  a 
ground  for  the  production  of  insoluble  azo-colours  on  the 
fibre.  He  found  that  tile  production  of  the  brown  colour 
which  appears  on  cotton  prepared  with  j3-uaphlhol  after 
storing  some  time  in  presence  of  light  and  air,  is  favoured  by 
the  presence  of  a-naphthol.  The  presence  of  1  per  cent,  of 
a-naphthol  in  the  /3-naphthol  exerts  but  little  influence,  but 
the  presence  of  3  per  cent,  renders  the  use  of  the  impure 
product  impossible ;  if  a-naphthol  be  present  to  the  extent 
of  10  percent.,  the  goods  acquire  a  greyish-brown  colour 
during  the  process  of  impregnation.  Cotton  prepared  with 
pure  /3-napthol,  then  dried  at,  or  a  little  over,  a  temperature 
of  45°  C,  and  coided  in  a  chamber  protected  from  the 
light,  remained  almost  unchanged  for  48  hours;  the  first 
distinct  appearance  of  the  brown  colour  occurred  after  GO 
hours ;  but  the  material  was  never  rendered  useless.  An 
addition  of  tartar  emetic,  or  of  Lauber  and  Caherti's  prepa- 
ration partly  prevents  the  rapid  browning,  but  is  not  always 
applicable,  and  is  without  effect  in  the  presence  of  a  high 
percentage  of  a-naphthol. 

The  author,  in  view  of  the  above  article,  gives  the 
following  method  which  permits  of  the  detection  of  1  part 
of  a-naphthol  in  100  parts  of  /3-naphthol.  The  method 
depends  on  the  behaviour  of  the  naphthoic  towards  a  solu- 
tion of  sodium  hypobromite  (30  c.c.  Na(  >H  of  36  B.,  100  c.c. 
of  water,  and  ,i  c.c.  of  bromine).  10  c.c.  of  the  saturated 
naphthol  solution,  with  2  drops  of  the  hypobromite,  gives 
in  the  case  of  the  a-compound,  a  dirty  violet  coloration 
that  remains  perceptible  even  on  dilution  with  9  vols,  of 
water,  whilst  with  the  /3  -  compound,  a  yellow  coloration, 
changing  gradually  to  green  and  again  to  yellow,  is  pro- 
duced; if,  however,  an  equal  volume  of  water  be  added  to 
the  /3-naphthol  solution,  the  yellow  colour  first  obtained, 
disappears  immediately  on  shaking.  In  testing  commer- 
cial /3-naphthol,  a  saturated  solution  of  the  sample  is 
diluted  with  an  equal  volume  of  water,  and  two  drops  of  the 
above  sodium  hypobromite  solution  added.  If  the  sample 
!«•  pure,  a  yellow  colour  is  formed  which  quickly  disappears 
on  shaking,  but  if  a-naphthol  be  present,  a  violet  to  reddish- 
violet  coloration  is  produced. — A.S. 

Codliver  Oil,  Testing.     A.  Gawalowski.    Chem.  Rev. 
Fett-  u.  Harz-Ind.  5,  [4],  67—68. 

For  the  detection  of  fish  and  seal  oil  in  cod-liver  oil,  P. 
Tozelli  (Deutseh-Ainerikan.  Apoth.  Zeit.)  recommends  the 
treatment  of  separate  quantities  (each  20  parts)  of  the  sub- 
stance with,  (A)  1  part  of  concentrated  sulphuric  acid  ;  (B)  10 
parts  of  the  same  reagent ;  (C)  1  part  of  concentrated  nitric 
acid  ;  and  (D)  15  parts  of  litmus  cake.  The  results  are  said 
to  come  out  as  follows: — 


I.  Pure  Cod-liver  Oil. 


II.  Adulterated  with  i  HI.  Adulterated  with 
much  Fish  nil.  much  Seal  Oil. 


A.  Violet      coloration         Reddish-brown 
changing  to  red-  coloration. 

dish-brown  after 
a  time. 


B.  Consistency  of  soap 

after  2—3  hours. 


Consistency  of  vase- 
line after  2  hours. 


Cochineal  red 
coloration. 


Consistency  of  soft 
extract  after  1  hour. 


C.  Rose-red  to  orange     Reddish  coloration,      No  coloration,  but 
red  coloration.  changing  to  brown,     consistency  changes 

as  in'  B. 


D.  Remains  blue   for 
at  least  an  hour. 


Changes  to  red 
within  the  hour. 


Consistency  as  m 
B.  and  C. 


The  results  A,  H.  and  ('  do  not.  however,  agree  with 
those  obtained  by  the  author  and  other  workers,  and  are 
not  applicable  for  every  kind  of  live-  oil.  He  also  finds 
that  the  litmus  test  is  unreliable,  and  consequently  main- 
tains that  Tozelli's  proposals  are  unsuitable  for  the  object 
in  view. — C.  S. 

Cotton-Seed  Oil,  New  Method  for  the  Detection  of,  in 
Olive  Oil.  M.  Tortelli  and  R.  Ruggeri.  Chem.  Zeit. 
Kep.  1898,22,  [12],  101. 
The  method  is  a  modification  of  Hecehi's  test.  5  grins, 
of  the  oil  are  saponified  with  .'in  c.c.  of  a  solution 
of  GO  grms.  of  potassium  hydroxide  in  a  litre  of  90  per 
cent,  alcohol,  the  soap  solution  exactly  neutralised  with 
10  per  cent,  acetic  acid,  and  poured  in  a  thin  stream 
into  a  hot  solution  of  lead  acetate  (50  c.c.  of  a  10  per  cent. 
solution  with  250  c.c.  of  water).  The  resulting  lead  soap  is 
well  washed,  dried  on  filter  paper,  and  wanned  for  about 
20  minutes  with  anhydrous  ether  under  a  reflux  con- 
d.'iiser.  When  cold  the  ethereal  solution  cf  the  lead  salts 
of  the  so-called  liquid  fatty  acids,  is  filtered,  and  the  fatty 
acids  liberated  by  shaking  the  solution  in  a  separating 
funnel  with  GO  e.e.  of  10  per  cent,  hydrochloric  acid.  •  The 
aqueous  layer  is  run  off  and  the  treatment  with  acid 
repeated.  After  being  washed  with  water,  the  ethereal 
layer  is  de:anted,  the  ether  evaporated,  and  the  residue 
mixed  with  10  c.c.  of  90  per  cent,  alcohol  and  1  c.c.  of  a 
5  per  cent,  aqueous  solution  of  silver  nitrate.  The  liquid  is 
poured  into  a  test  tube  and  wanned  in  water  to  from  To"  to 
80°  C.  In  the  case  of  pure  olive  oil,  the  liquid  remains 
unaltered  after  30  minutes,  but  it  is  stated  that  when  as  little 
as  I  per  cent,  of  cotton-seed  oil  is  present,  a  reduction  is 
plainly  visible  within  two  minutes, — C.  A.  M. 

Oil  of  Turpentine,  The  "Custom  House"  Technical 
E.camination  of;  and  a  Simple  Method  for  Distinguishing 
Pure  Oil  of  Turpentine  from  "  Patent  "  Oil  of  Turpen- 
tine, or  Mixtures  of  both.  F.  Evere,  Zeits.  fur  offend. 
Chem.  4,  211— 2!."/;  Chem.  Ceiitr.  1898,  1,  [14],  865. 

The  author  regards  as  absolutely  useless  the  official 
method  for  the  examination  of  oil  of  turpentine,  which 
depends  on  the  increase  of  temperature  brought  about  by 
shaking  together  equal  volumes  of  the  sample  and  of  fuming 
hydrochloric  acid  (sp.  gr.  119)  It  is  stated  that  the 
increase  of  temperature  with  hydrochloric  acid  is  greater, 
the  older  and  more  resinified  is  the  oil.  although  the  resinous 
substances  (colophony  and  turpentine)  closely  related  to 
oil  of  turpentine,  have  little  influence  on  the  reaction.  A 
sample  of  oil  of  turpentine  after  treatment  with  sodium, 
showed  only  an  increase  of  2°  to  S"  C.  as  against  12°  for- 
merly. It  is  also  stated  that  two  samples  of  "  patent  oil  of 
turpentine"  showed  an  increase  of  0  and  la  C.  respec- 
tively, whilst  mixtures  of  these  with  old  resinified  oil  of 
turpentine  corresponded  perfectly  to  the  official  test  fin- 
crease  of  25°  C). 

The  author's  new  method  depends  on  the  fact  that  patent 
oil  of  turpentine  is  indifferent  towards  bromine  water,  whilst 
oil  of  turpentine  combines  with  not  inconsiderable  quantities 
of  bromine.     1   c.c.  of  the  sample  of  oil  of  turpentine  at 
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IS     i  .is  treated  in  a  stoppered    100  c.e.  graduated 

h  10  i  miii.  water  i  saturated  at  IS 

and  tli.-  mixture  shaken  for  half  a  minute.     If  uo  dvcolorisa- 
tionenane,  the  sample  consists  of  patent  oil  of  turpentine 

h    the  mixture  become   di lorised,    i"i  c.c.  more  "I    the 

l,r,, mi,,..  i  in  and  the  mixture  shaken  for  a 

arthi  ■  'I loi  isation  take  place,  thi    .ample 

i       owever,  the  n   xture 
I  decolorised,  10  c.c.  of  the  original  sample 
.   third,  and  i  ...    tsted 

with  the  bromine  water,     It   no  decolonisation  'ak.-  ] 

tists  of  a  mixture  of  oil  ol  and 

at  "  oil  of  turpentine. — \.  8 

Oil  Van,'     Testing      II    Loesnei      Chem.   Rev.   Fctt-  u. 

II  , ./-In. I.  5,  [4].  04— 6.->. 

Skpt.ti5g  to  criticisms  of  his  sti  hem.  Kev.  1897, 

this  Joui  -        159)  put  forward  by  Treumann, 

the  author  asserts  that  some  such  test  f..r  the  durability  of 

paint  ii  indispensable  in  tbe  absei  I  hemical 

knowledg i  the  physical   propi  painl  mixtures, 

and  be  rei  immendi  the  adoption   ol   i hanical   or   me- 

l  i,  »ts  appropi  iate  to  the    uses   for   n  hicb 

painl  .  •>  flexibility  test  for  varnishes,  fcc., 

intended  t\»r  use  on  sheet  mi  '  il 

Mi.    steam  test   bas  Bhown  thai   no  painl   composed  of 

eed   varnish   and   an   inorganic   pigment    is    absohtti  Ij 

in |  gases  :  that   pure  linseed  varnish  blisters 

under  the  influi  it ;  that  the  addition  of  fat   in- 

..    the    protective    powet    of   linseed    varnish    though 

irding   ii-   drying;    thai    minium    is   the   most   durable 

■i  ■  hi  :  tbal  various  varnishes  withstand   steaming   better 

when  mixed  with  s  pigment  j  that  the  addition  of  iusoluble 

in. I  ,'l i.'.ilh  nun    pigments  is  useless ;  and   that  beating 

to  120  •'  reduces  the  penetrability  of  oil  paints. 

All  these  po  ■  'ii.   pi ai  tical  experience,  Bnd  the 

steam  teal  consequently  possesses  a  definite  technical  value. 

— C.  s. 

Farinaceous    Materials,   Detection  of  Wood   Sawdust   in. 

i,    \    LeRoj      Comptea Bend.   1898, 126,  [14],  1047— 

1048. 

Phi  adulteration  of  flour  of  inferiot  quality,  meal,  &c,  bj 

.>.lii-t   i»  ilifficuli  to  deti  such  substances 

generally    contain   the   ccllulosic   d6bris   derived   from  the 

:  tthor  moistens  the  sus| led  material  with  an 

tli  oholic  -..liiii..ii  ..I  phloroglncinol,  aciilified  witli  phosphoric 
i. nl.     (in   gentlj    wanning,  anj    particles  ol   sawdust   ale 

i  eddish  carmine.     Tl lorntion   pro- 

luced  .■!!  the  ccllulosic   matter  is  al  first  hardl)  noticeable. 
Pbloroglucinol  hydrochloride  behaves  in  a  simihir  manner, 
iiut  the  difference  in  colour  between  the  particles  of  sawdust 
.-  decided.— J.  I.   It. 

Unboiled  Mill..  Distinguishing  Boiled/rom,     li.  Lcffmnnn. 
Vunlyst,  1898,  23, 

ha-   I pi  L  |  Boll     BOC     I'llal  111.    Iloi  ' 


March,  i  B91                                pared  dilate  ( I  •  1 1  solution 
givi      .i   .1.  •  p  blue  coloai  w ith  raw  milk 
hi  ill.-  presence  ol   n   f.  »  drops  "i   hydrogen  peroxide  solu- 
tion     The  authni    found   that   tl lout    ii  produced  to  a 

degree  when  the  milk  has  been  heated  to  7'.  .  i  . 
but  not  ai  all  after  heating  to  88°  C,  tnd  hi  considers 
it    possihli     thus    i"    distinguish   between    pnsteuri 

-i     milk      Whole    milk,    ordinary     skimmed,    and 
itor**kimmed    milk    oxhibil    substantially    tl 
colour,     it  a  I  thai  the  photo  .'eloper 

auiiilol  gives  '..ii    with   rait    milk,  bat    not 

,-lkolK yell,    an. I     VallOU*    aim. In  .     bydrOXJ    .    ami     . 

tod   Daphthalene      - raw  milk 

-till  -Inius  the   read  il    even   when  more  advanced 

decomposition   h.i~   sel   in,  but   in  the  latter  case  it  is  less 
striking. 

rhe  author  carried  out   some  experiments  with  a 
letermining  which  ingredient  in  the  milk  causes  tbe  re- 
Various  Dommereial  eniymes,  malt-diaatasi    taks> 
diastase)    peptenxyne,    pancreatic   extract     papaw  ■ 
pine  apple  ferment,  and  rennet   ferment  an. I  solutions   "f 
blood-and-egg    albumin    « I » •  i    not    give    the    reaction.     A 


-ample  of  raw  milk  treated  with  excess  of  magnesium 
sulphate  and  then  filtered  gave  a  del  p  blue  colour  with  the 
l .  i  diajnidobenxene,  and  a  red  tint  w i:li  amidol,  but  no  effect 
with  other  reagents. 

The  diamidobensene  solution  must  be  freshly  prepared, 
as,  after  standing  for  an  hour  or  more,  it  gives  a  slight  blue 
colour  with  both  boiled  and  raw  milk,  without  the  addition 
of  hydrogen  peroxide. —  A.  S. 

Annatto  in  Milk,  /> s  of.     .'..  Levs.     Journ.  I'harm. 

(  him.  1898,  7,  [6  ■  ■>* 

Fifty  c.c.  of  milk  are  shaken  oul  in  a  separator  with  loo  c.c. 
of  a  mixture  of  alcohol  |  93  percent  1,240  c.c;  ether,  320  ■ 
water,  20 c.c.  ;  and  solution  of  ammonia  (sp.gr. 0*920)  See 
Alter  Branding  for  80  minutes,  tbe  lower  watery  layer  is  run 
off  into  another  separator,  and  half  its  volume  of  10  per 
cent,  sodium  sulphate  solution  i-  gradually  added  to  it:  the 
casein  separates  in  white  flocculent  masses,  which  rise  to  the 
surface  and  allows  the  greater  pan  of  the  liquid  to  be  drawn 
otf  clear,  and  straine.l  through  a  line  win  gauze.  The  liquiil 
is  then  placed  in  a  sen.-  of  test  tubes  -.•  as  to  two-thirds  till 
them,  and  cadi  tube  is  strongly  shaken  w  iili  amylic  alcohol, 
ih.  tubes  ai.  then  plnnged  in  a  Leaker  of  cold  water. 
which  is  gradually  heated  on  the  water  bath  to  60  <  ,,  when 
complete  separation  oi  the  alcohol  will  generally  have  taken 

place.      The  alcoholic  solution    is    collected  and  evaporated  ; 

the  residue  thus  obtained  is  treated  with  warm  water  faintly 
alkaline  with  ammonia,  and  containing  a  trace  of  alcohol. 
A  strip  of  bleached  cotton  is  immersed  in  the  liquid,  which 
i-  heated  until  nearly  dry.  The  yellow  dyed  eotion  is  now 
gentl\  washed,  and  then  plunged  into  a  solution  of  citric 
acid.  If  annatto  l"-  present,  a  rose  tint  is  instantN 
developed.  \  slight  yellow  tint  is  imparl  .1  to  cotton  b\ 
normal  milk  bj  tin-  process,  but  DO  change  of  colour  Ml..  - 
place  with  this   in   the  acid   bath,  nor  do  the  other  yellow 

dyes,  such  as  saffron  oi  turmeric,  give  the  rose  colorat 

with  the  acid.     The  rose  tint  thus  developed 
Of  annatto. — I.  ( ).  It. 

Furfural  in   />'..r.     W.  Windisch.     vVoohensubr.  fur  Bran. 
189—191. 

Si  s  under  \  V  1 1  pagi  593 

ORGANIC  CBEM1STR  V.—Ql  'ANTITA  TIVE. 

('fill  AnaluM,    Preliminary   Report  uf  the    i'ommiitet 
the   American    Chemical   Society  <>n.     3.   Amer.  Chem* 
Soe,  1898,  20,  [  l  |,  281  -   285. 

I  hi  committee,  consisting  of  w  .  1\  Hillebrand,  C.  B 
Dudley,  and  \\  \.  N'oyes,  publish  outlines  of  the  suggested 
standard  method  ol  analysis, and  invite  individual  (private) 
criticism  and  discussion. 

Sampling, — 51b.  of  coal,  carefully  selected  with  s  vies, 
to  a  fair  average,  arc  broken  down,  quartered,  and  fine- 
crushed  al  once,  and  as  rapidly  as  possible,  and  stored  in  ■ 
tightlj  i  lost  .1  bottle 

Moisture.  —  1    grin,   of  coal   is   heated   in  an  open 
lain   or    platinum    crucible    at    lilt        I0<      ('.for  one  hour, 
nest  in  a  double  walled  bath  containing  pure  toluene.     It  is 
then  cooled  in  n  desiccator  and  .v.  ,i,il,     20  hours 

ovei  Sulphuric  acid  in  yiinio,  howevi  r,  gave  slightly  higher, 
an. I  probab  orrect,  results.      It  i-  found  thai  a  small 

quantity  of  volatile  mattci  other  than  v 
but  as  it  rarely  exceeds  0'1  percent,  with  bituminous  coals, 
the  loss  ma"  be  m  gli  1 1.  .1  for  must  practical  purpt  ii  - 

Volatile  Combustible  Matter. — 1  grm.ol  the  main- 
is   placed   in  a   tightly   closed    platinum  crucible  weighing 
20     30  grms  .   which   i-  supported  on    a  platinum  trial 
with   it-  bottom  '       -  ibove  the  top  of  a  Itunsen  t' 

'_'o     25  cm   high  when  burning  free.     It   is  thus  heated 
7  minute-  in  a  place  free  from  draughts.     The  upp 

lie    covet     should    burn    clear,    hut     the    under 
lace    should     remain    covered    with    carbon       I 
the    volatile    combustible    matter,    deduct     the    percenl 
of    moisture     from     the     total     loss     of     weight.      The 
detem  largely  arbitrary,  and  uniformity 

.a  i,  -nit-  among  chemists  it  is  desirable  to  ■  method 

n-  simple  as  possible,     The  chief  objection  to  this  niethc 
the  danger  of  mechanical  loss  at  the  outset,  hut  i-  is  believed 
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that  the  error  is  less  than  it  would  he  were  the  application  of 
the  heat  left  to  the  judgment  of  the  operator. 

Axh. — The  portion  of  coal  used  for  the  determination  of 
moisture  is  burned,  at  first  over  a  very  low  flame,  with  the 
crucible  open  and  inclined,  uqti!  free  from  carbon.  The 
result  is  thus  more  rapidly  attained  than  if  the  denser  residue 
from  the  coke  determination  were  used.  Information  is 
-ought  as  to  whether  carbonates  are  ever  present  in  such 
quantity  that  heating  over  a  blast  would  be  inadmissible. 
The  sulphur  in  pyrites  is  replaced  by  only  three-eighths  of  its 
weight  of  oxygen,  but,  although  the  error  from  this  source 
may  be  very  considerable,  the  committee  does  not  recom- 
mend the  application  of  a  correction. 

Fixed  Carbon. — Subtract  the  percentage  of  ash  from  that 
of  the  coke. 

Sulphur. — No  method  is  given,  but  information  is  asked 
for  from  others. 

Heating  Effect. — The  calorific  power  should  he  stated  in 
centigrade  calories  per  kilo.,  or  in  British  thermal  units 
per  11>.,  and  not  as  evaporative  effect.  The  results  of  21 
analyses  and  determinations  of  calorific  power  (with  the 
bomb  calorimeter)  of  Indiana  and  Pittsburg  bituminous 
coals  have  shown  that  the  following  rule  gives  numbers 
accurate  to  within  2  per  cent.: — "Subtract  from  100  the 
percentages  of  moisture  and  ash  and  one  half  the  percentage 
of  sulphur,  and  uiutiply  the  remainder  by  80'  7.  The  pro- 
duct will  be  the  heating  effect  of  the  coal  burned  to  vapour 
of  water,  expressed  in  calories." 

Communications  on  this  subject  shotdd  be  addressed  to 
Prof.  W.  A.  Noyes,  Rose  Polytechnic  Institute,  Terre 
Ham,-,  Ind.,  U.S.A.— W.  (i.  WP. 

Ozokerite,  Estimation  of  Cerasin  in.     E.  von  Boyen. 
Zeits.  angew.  ('hem.  1898,  17,  383. 

The  following  method  is  recommended  for  the  estimation 
of  cerasin  in  ozokerite  : — .'>  grins,  of  ozokerite  are  placed 
in  a  porcelain  basin  and  melted  j  0"9  grm.  of  concentrated 
sulphuric  acid  is  added,  and  the  mixture  is  heated  to 
200°  C.  until  no  more  sulphur  dioxide  is  given  off.  The 
acid  is  then  neutralised,  and  the  mass  is  finally  mixed  with 
about  3  grins,  of  sawdust  previous!  v  washed  with  petroleum 
spirit  (benzine)  and  extracted  with  warm  petroleum  spiri.. 
The  extract  is  evaporated  in  a  weighed  porcelain  basin, 
heated  to  200:  anil  weighed,  the  result  being  the  amount  of 
cerasin  contained  in  the  5  grms.  of  ozokerite. — W.  P.  S. 

Paraffin,  Commercial ;  Estimation  of  the  Solidifying  Point 
of.  L.  Singer.  Chem.  Rev.  Fett-  u.  Harz-Ind.5,  [4], 
65—67. 
Thk  author  agrees  with  Kissling  (this  Journal,  1898,  April) 
that  tbe  English  method  is  preferable  to  that  employed  in 
Germany,  hut  characterises  Kissling's  proposed  manner  of 
performing  the  test  as  merely  a  modification  of  the  method 
used  in  America,  and  as  being  attended  with  all  the  defects 
inherent  in  the  latter.  He  considers  that  50  grms.  is  too 
large  a  quantity  to  test,  and  recommends  a  smaller  test  glass 
(5  cm.  wide  ami  7  cm.  high  I.  The  volume  of  paraffin  and 
the  surface  exposed  to  the  air  he  regards  as  of  more 
importance  than  the  weight ;  differences  in  the  mode  of  filling 
the  vessel  giving  variations  averaging  0*24°  C.  Consequently, 
the  depth  of  paraffin  in  the  glass  should  he  defined  in  laying 
down  rules  for  a  uniform  method.  Stirring  with  a  thermo- 
meter necessitates  exposing  the  surface  of  the  paraffin  to 
the  cooling  influence  of  the  air,  and  induces  the  formation 
of  air-bobbles,  which  have  a  similar  effect;  hence,  it  is 
preferable  t  ■  leave  the  paraffin  quiescent. — C.  S. 

Indigo,  Analysis  of.  A.  Brylinski.  Bull.  Soc.  Ind. 
Mulhouse,  1S98",  68,  33-39. 
The  method  of  estimating  iudigotin,  proposed  by 
Brandt  (Rev.  Gen.  des  Mat.  Col.  I.,  43),  is  untrustworthy, 
first,  on  account  of  the  loss  of  indigotin  caused  by  the 
destructive  action  upon  it  of  the  solvent  (aniline)  used,  and 
secondly,  owing  to  the  fact  that  the  indigotin  extracted, 
even  after  washing  with  an  acid  and  alcohol,  contains 
aniline. 

In  consequence  of  these  defects,  the  author  has  tried 
glacial  acetic  aeid  as  a  solvent,  and  he  finds  this  to  be 
entirely  suitable  for  the  purpose. 


The  acetic  acid  solution  of  iudigotin  obtained  in  the  ex- 
traction (by  means  of  a  Soxhlet  apparatus)  of  indigoor  indigo- 
dyed  fabrics,  is  cooled  and  diluted  witb  four  times  its  volume 
of  cold  water,  any  precipitate  remaining  on  the  sides  of  the 
flask  being  removed  by  washing  with  boiling  water  or,  if 
necessary,  being  redissolved  in  acetic  aeid  and  precipitated 
with  water.  The  precipitate  is  left  at  rest  for  a  few  minutes, 
in  order  that  it  may  become  rlocculent,  and  is  then  collected  on 
a  filter,  and  washed  successively  with  boiling  water,  alcohol, 
and  ether.  It  is  dried  at  110°  C.  Washing  with  alcohol 
and  ether  is  necessary  to  remove  from  the  precipitate  certain 
substances  derived  from  the  corks  or  filter-papers  used,  or 
the  material  extracted. 

( Iwing  to  its  comparatively  slight  solubility  in  acetic  acid, 
extraction  of  indigotin  with  this  menstruum  takes  much 
longer  time  than  the  process  of  extraction  with  aniline  ; 
about  0- 15  grin  of  indigotin  is  dissolved  per  5  hours. 

The  following  results  indicate  the  accuracy  of  the 
method  :  — 

Taken  O'IC',1  grm.  of  indigotin,  crystallised  from  aniline 
anil  washed  with  dilute  hydrochloric  acid  and  alcohol, 
found  0*151  grm.,  or  S9*4  per  cent. 

Taken  (J- 022  grm.  of  indigotin,  crystallised  from  aniline, 
and  then  from  acetic  acid  and  washed  ;  and  found,  0*023  grm. 

Taken  0*096  grm.  of  "  indigo  pure  "  (  ll.A.S.F.)  ;  found 
O-095  grm.  — E.  B. 

Metho.r  jl  Estimation.     G.  Gregor.     Monatsh.  fiir  Chem. 
1H98,  19,  [2  and  3],  116—121. 

The  author  modifies  Zeisel's  process  for  the  estimation  of 
the  methoxyl  group.  In  place  of  the  alcoholic  solution  of 
silver  nitrate  prepared  according  to  Zeisel's  direction,  a 
decinormal  alcoholic  solution  is  employed,  made  by  dis- 
solving 17  grms.  in  30  c.c.  of  water,  and  diluting  to  one  litre 
with  commercial  absolute  alcohol.  The  solution  is 
standardised  against  decinormal  potassium  thiocyanute. 
For  an  ordinary  analysis,  50  c.c.  of  this  solution  are  placed 
in  the  first  flask,  25  c  c.  in  the  ,-econd,  both  acidified  by  a 
few  drops  of  nitric  acid  free  from  nitrous  aeid.  The  alkyl 
iodide  is  more  quiekly  decomposed,  and  the  separated  silver 
iodide  only  contains  traces  of  nitrate,  which  are  readily 
removed  by  washing.  After  the  completion  of  the 
operation,  the  clear  liquid  is  poured  off  the  silver  iodide 
into  a  250  c.c.  flask,  the  iodide  is  repeatedly  treated  with 
cold  distilled  water,  allowed  to  settle,  and  the  water  added 
to  the  solution  in  the  flask.  The  solution  in  the  second 
flask  is  diluted  with  water  and  also  brought  into  the 
graduated  flask,  which  is  then  filled  up  to  the  mark,  well 
shaken,  and  the  contents  filtered  through  a  dry  filter  into  a 
dry  vessel.  For  the  titration,  50  or  100  c.c.  are  taken, 
acidified  with  nitric  acid  free  from  nitrous,  and  ferric 
sulphate  added.  The  redaction  of  the  silver  nitrate  caused 
hy  the  use  of  phosphorus  in  the  Geissler's  apparatus  is 
avoided  by  using  instead,  a  solution  of  one  part  of  potas- 
sium carbonate  and  arsenious  acid  in  10  parts  of  water. 
The  arsenious  acid  retains  free  iodine ;  the  excess  of 
carbonate  any  hydriodic  acid  carried  over.  The  whole 
operation  by  this  process  becomes  complete  in  two  hours. 
The  test  analyses  quoted  are  satisfactory. — A.  ( '.  W, 

Tartaric  Acid  in  Crude  Materials,  Estimation  of.  From 
The  Chemische  Fabnk,  Winkel  am  Rh.  Zeits.  Anal. 
Chem.  37,  [5],  312—313. 
Fin;  the  estimation  of  the  total  tartaric  acid  in  wine  residues 
and  crude  tartar,  the  following  method  is  recommended  : — In 
a  100  c.c.  flask  6  grms.  of  the  finely  powdered  residue  are 
digested  with  9  e.c.  of  dilute  hydrochloric  acid  (sp.  gr.  1.  I) 
for  at  least  two  hours  at  the  ordinary  temperature.  This 
acid  extract  is  then  diluted  to  100  c.c.  with  water,  shaken 
and  filtered  through  a  dry  filter.  50  c.c.  of  the  filtrate  are 
now  placed  in  a  covered  beaker.  18  c.c.  of  a  20  percent 
solution  of  potassium  carbonate  are  added,  and  the  liquid 
is  heated  until  the  calcium  carbonate  formed,  has -ett  led 
down.  This  precipitate  is  filtered  off  and  washed  with  hot 
■water,  and  the  filtrate  evaporated  in  a  porcelain  basin  to 
about  15  c.c.  When  cold,  3  c.c.  of  glacial  acetic  acid  are 
added  with  stirring,  and  the  whole  allowed  to  stand  over- 
night.     100  e.c.  of  alcohol  (9  1— 9G  per  cent.)  are  then  stirred 
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in,  the  precipitated  tartaric  acid   is  filtered  off  and  washed 

wj,l,  ad  finally  dissolved  in   hot  water.     1'    nay 

titrated  with  |  normal  potash  solution. 

In  tic  caseof  tar-'.r  01   calcium  tartra  ofthe 

unbalance  should  be  taken      Aftei   digesting  with  9  c.e.  of 

the  hydrochloric  acid,  the  solution  is  m  ide  up  to  100*5  c.c. 

ol  the  filtered  solution  are  used  for  the  estimation. 

— w  .  1  .  s.*. 

,„„  .|,  id,  I  Present)  of   Tartaric  and 

I  .;       i      i;  i   de  Baczkowski. 

Jouni    t-barm.  i  him     i  it   7.  117—  418. 

In,  .,,!„•  three  acids  is  neutralised  bj  dei  normal 

i  lolution  of  sil>  er  nitrate 

B  t,         ofl   and  washed  until   the 

washing*  no  longei  precipitate   potassium  chromatid     The 

i   n  the  filter   is  washed  into  :i 

dish,  two  drop)  of  neutral   potassium  chromate  added.and 

then   decinormal     «odium     chloride    until     the    precipitate 

:  l  c -mal  silver    uitrate    is    no**    added 

the  silver  chromate  ■  oloration  appeal  -  The  d  (Terence 
between  the  volumes  of  sodium  chloride  an. I  silver  nitrate 
us<-d  is  proportional  to  Ihe  amount  "f  succinic  ncid,  l  c.c. 
gran.  The  tartaric  aciil  being  determined  by 
ordinary  methods,  the  lactic  acid  i-  obtained  by  difference. 
_  \   i  "  w 

HibVt  Solution,  the  Formation  ■•■  Acid  in.     J.  J.  A.  Wijs. 

Inal  i  hem.  37,  [•>].  277 
I  m  aathoi  does  not  agree  with  the  statement  of  Schweitxer 
and  Lungwitz  (this  Journal,  1895,  130—183  and  10801 
tint  tin  acid  formed  by  the  action  of  Hubl's  solution  on  t: 1 1 - . 
i«  bydriodic  acid,  but  is.  us  already  found  by  Waller,  hydro- 
chloric ncid.  As  regard*  the  formation  of  the  acid,  be 
■oggests  that  it  is  produced  by  the  addition  of  the  iodine 
chloride  and  the  splitting  off  of  a  halogen  atom  (IK  I)  from 
the  addition  product.— W,  P.  8. 

0         i  .,  .  ,  .     Methods   in     Testing.     I>    Holde. 
•    u.  Harz-Ind;  5,  [:(],  11— i:t. 

lodim  Number. — The  authoi   agrees  with   Benriqaes  thai 

by    the    Wallet     method   should   be 

marked    "    ^  in    published    results,    owing     to     the 

difli  n -    t>.  tween   the    values    in  comparison    with   tin- 

Hubl  in'  thod. 

At  ili.  i  harlottt'nburg  Vcrsuchsanstalt, the  Hubl  method, 
with  24  hours'  exposure,  is  generally  employed,  b  saving 
nt  thi  reagent  1  >•  i nu  thereby  obtained,  since  an  excess  of 
4ii  |„  i  cent,  of  iodine  give*  acenrate  results,  whilst  the 
ordinary   (two    hour)    method  an   excess  ol 

p  r  .  in  .  ii  quantity  which,  when  used  under  the 
modification  referred  to,  gives  values  (in  the  case  of  linseed 
, .  1 1 )  i     -j  m  than  the  bed  diet  excels. 

m,    l  aim       \n   .  \. iiiiin.iiii.il   of    II.  in  quee' 

proi  lubstituti I    "odium    hydroxide   for 

ihowi  .1  that  the  -i  tin  snaps  readily 
-,.,.,  preferable  to  use,  iui  hither- 
to, potash      In ortlei   to  avoid  theerroi   (ration   due  to 

tl„    .  ,il.  .i,   .in. miIi    I  bei  Mi  in  .h..  lilm  i.    ;,,  i.i.  the 

lattci  should  not  bo  added  until, 

ii,.   liquid  in.  longer   exhibits  n  llm  error 

,\H,  ■  -  found  to  ..in. nini  t..  three  units. 

in. hi.  In     ackuow  ledger    the 
.is  in.  t]i..i|  for  waxes, and  recognises  its  ntilitj 
f,,i  :  that   assume   a   brown   coloration  in 

i  dcoholi.     .ilk. el.,   though   thi- 

difficuhy  can  I  '■  I 

phemdphthali  i  I     lbs  •  ■-•  nee  of  a  gem  rally 

-    in 
ap|i  fatty  oils  an  l  mineral 

• 

I'n         •  I  I  N  Held        Paper.      I." 

n        l 
i 
Tallin?    Number      1  '    the    Wnlli      i    igonl 

■   Ihe  end 


of  24  hours,  inn!  again  after  12  «eek-'  standing  giving  the 
valm-  45*43  and  41*08  respectively,  whereas  the  Hubl  re- 
agent  under  the  same  conditions  dcerea-eil  in  standard  from 
45*14  to  26-43. 

The  cause  of  the  lower  values  given  by  the  Wallet  method 
in  the  ca-e  of  linseed  oil  i-  tn  lie  sought  in  all  insufficiency 
of  chloroform  in  the  liquid  to  retain  the  addition  products 
in  solution,  whereby  a  portion  of  the  oil  is  apparently  carried 
down  and  removed  from  the  influence  of  the  iodii 

Wolffbaucr  and  Ulcer's  direction  with  regard  tn  the 
amount  of  chloroform  should,  therefore,  be  amended  by  the 
proviso  that  Buificienl  chloroform  must  be  present  to  pre- 
lent  precipitation  during  the  experiment. 

This  question  of  chloroform  dues  not  appear  to  influence 
the  differences  noticed  in  the  casi  ol  wood  oil,  the  tend* 
to  precipitation   being    less    than   with    liuseed   oil.     The 
differences  between   the  values  obtained   by  Holde  and  the 
author  consequently  still  remain  unexpls 

Saponification  value.-— In  view  of  the  difficulties  caused 
by  the  presence  of  alkali  carbonates,  the  author  now  proposes 
tn  employ  Bodium  hydroxide  for  all  ordinary  nil-,  taring 
potash  solely  for  solid  fats  and  waxes  forming  very  hard 
sutla  -nap-.  IK-  regards  Holde's  proposal  tn  remove  the 
carbon  dioxide  by  boiling,  as  tn..  troublesome  for  practical 
use 

For  mixture-  of  fattj  and  mineral  oils  the  CoW  sapnnificn- 
tiim  method,  performed  in  the  same  manner  as  in  wa\> 
recommended. — C.  S. 

Fatty  Substances,  Estimation  of  Ash  in.   A  Deleeoenilleete, 
l'.ull.  Assoc.  Beige  des  (him.  12,  [1].  5—12. 

In  the  usual  methods  a  troublesome  process  "f  desiccation  is 
necessary  fur  the  i.  .mplete  removal  of  water,  since  otherwise 

portions  i.l'    the    ash    Constituents    pa--    away    in    solution    in 

ethereal   filtrate     l"  obviate  'ins  Bonn  -    n    the 

author  proposes  tn  melt  a  weighed  sample  of  the  suhst  , 
in  a  tared  |  latiuum  capsule  at  a  gentle  beat,  and  then 
immerse  in  the  liquid  mass  a  -mall  ashless  filter,  folded  in 
four,  the  upper  part  of  which  is  then  ignited.  Hy  this 
means  the  fatty  matter  is  homed  nil'  without  spurting  or 
repitation,  sufficient  heat  being  evolved  tn  keep  the 
substance  fluid  and  tn  drive  off  tin-  last  traces  nf  nmisture. 
A  gentle  calcination  completes  the  process. 

The  results  obtained  from  various  fats  an  I    wai 
concordant   tor  each   substance.     In  the  case  nf  tats  con- 
taining  large  admixtures  nf   saline    matter,  the    substance 
requires  heating  on  a  water  oven  during  tin  leount 

ofthe  difficulty  with  which  the  combustion  is  then  attended. 

— ('.  - 

Fats    '!'■  "'""i  for  Rancidity.     A.  Sohmid.      ."cit-.  Anal. 
Vh.tn.  37,  [j],  301—308. 

'I'm  author  distinguishes  between  a  rancid  fat  and  an 

■hi  ■fat.     A  fat   i-   sour  when   the  quantity  ..I   fu.   fattj 

nned   in   it    i-    al i  i  1 1 : 1 1 1  y  large,  <'■  > .  crin 

howevei  remaining  unchanged,  and  rancid,  whenever  the 
glycerin   is   partly  or   wholly   oxidised   int..  aldehydes  and 
ketom  -.  the  fn  nail  In 

aini.unC. 

'I'll,-  rancidity  of  fats  may  be  determined  bj  estimating 
these  aldehydes  and  ketones  in  the  following  way  :  — 
jn  eini-.    ..I    th      lit    together  with   Inn  c.c.   ol    watel 

■  i  distilled  in  a  current  of  stcaui  A 
Inii-c.c.  flask  serve-  as  a  receiver,  and  into  this,  before  the 
distillation  commences,  l  freshly  pi.  pared  solutii 

of  mctaphenylenediauiinc  hydrochloride  arc  introduced. 

late  from  fresh  butter  only  shows  a  faint  yellow  colour, 
whilst  rancid  fats  y icld  a  deep  \ellow  or  brown  distillate 
The  authoi  hns  not  yet  collected  sutli  ienl  data  to  form  » 
table  shors  ing  f  rancidirj  — W.  P,  S. 

India- Rubber ,  Vulcanised,  Thi     In  C.  <>.  W< 

SW.  (hell. 

I  in   following  figures  were  obtained  in   the  analysis  ..f  two 
samples  nf   india-rubber   -| t,   said    in   be  nf  exactli    the 

pnsiti.in,   hut    one    of  which  (,  hi    I    llllilcl 

in,  «  hile  the  otic  ■  - .im.l. 
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(«.) 


(»•) 


Oily  extract.. 

India-rubber 


Minora]      com- 
pounds. 
Total  sulphur.. 


Pit  Cent. 
8'85 
9-85 

PerCent. 

(l>3'U    mineral 
79'90-J         compounds 

(.10*79  earbou 
1-89 


Per  Cent. 
g.gj 

12-73 


Pit  Cent. 
■)  i'112'81  mineral 

.82-31-,  compounds 

C19-53  carbon 


The  correctness  of  these  analyses,  especially  the 
enormous  proportion  of  carbon  and  the  extraordinarily 
small  proportion  of  india-rubber,  seemed  to  be  open  to 
serious  doubts,  and  a  critical  examination  of  the  above 
figures  appeared  to  point  to  the  carbon  being  a  product  of 
the  analytical  process,  rather  than  an  original  constituent 
of  the  samples.  It  was  suspected  that  in  the  determination 
of  the  india-rubber  by  the  nitrobenzene  method  (this 
Journal,  1894,  484),  the  boiling  nitrobenzene  had  acted 
otherwise  than  merely  as  a  solvent,  upon  the  india-rubber. 
Experiments  to  carry  out  the  nitrobenzene  treatment  at 
from  170°  to  190°  C.  proved  ineffective.  The  above  analyses 
■were  then  repeated,  and  3  grins,  of  each  sample  were  first, 
for  one  hour,  allowed  to  stand  with  3  c.c.  of  chloroform.  Then 
50  c.c.  of  nitrobenzene  were  added  and  the  contents  of  the 
flasks  for  one  hour  were  heated  to  boiling  point  on  a  reflux 
condenser.  After  cooling,  100  c.c.  of  ether  were  added 
to  each  flask,  and  the  solutions  so  obtained  were  filtered. 
Not  a  trace  of  carbon  was  now  observed,  the  filter  residues 
consisting  only  of  mineral  matter,  63-33  per  cent.,  and 
63-02  per  cent,  respectively.  This  appeared  to  show  that 
the  carbon  first  observed  was  simply  produced  through 
carbonisation  of  the  india-rubber  at  the  high  boiling  point 
of  nitrobenzene,  for  it  was  found  that  the  above  mixture 
of  nitrobenzene  and  chloroform  boiled  considerably  lower, 
at  from  170°  to  1N0JC.  The  real  cause  of  the  carbonisation 
became,  however,  at  once  apparent  on  making  a  detailed 
analysis  of  the  mineral  constituents  obtained  in  the  above 
analyses. 


Nitrobenzene  Treatment. 


Carbon 

Mineral  compounds : — 

CaCO, 

PbC03 } 

PbO J 

PbS ) 

PbS04 > 


(a.) 


(A.) 


PerCent. 

17-22 


20-78 
tll-L'7 


Per  Cent. 
19"9S 


2-20 


21-04 
41-83 

1-00 


Nitrobenzene 

■Chloroform  Trea 

tment 

Mineral  compounds  :— 

PerCent. 
Trace 

21-03 

32-2i 

9-97 

1-05 

Per  Cent. 

PhCO, ) 

pho.: ; 

3156 

Pb02 

PbS ) 

Pb804 

....; 

0-88 

The  essential  difference  between  these  two  series  consists 
in  the  large  percentage  of  carbon  observed  in  the  first  series, 
and  its  total  absence  in  the  second,  coupled  with  a  large 
percentage  of  lead  peroxide  in  the  latter,  and  it>  absence  in 
the  first  series.  The  disappearance  of  the  lead  peroxide  iu 
the  first  series  makes  it  at  once  plain  that  the  carbon 
observed  in  this  series  is  due  to  the  action  of  the  lead 
peroxide  at  the  temperature  of  boiling  nitrobenzene 
(208°  C),  which  action  can  be  prevented  by  lowering 
the  boiling  point  of  the  solvent  to  from  170°  to  180'  C. 
by  the  addition  of  from  5  to  6  per  cent,  of  chloroform  to 
the  nitrobenzene. — I'.  O.  W. 

Raw  Tanning  Materials,  Analysis  of.     W.  K.  Alsop  and 
J.  H,  Yocum.     J.  Amer.  Chem.  Soc,  20,  [5],  338—340. 


The  authors  publish  the  results  of  a  large  number  of 
exhaustive  analyses  of  different  kinds  of  bark.  The  tannins 
were  estimated  as  the  difference  between  soluble  solids  and 
non-tannins,  the  red  colouring  matter  as  the  difference 
between  total  solids  and  soluble  solids.  Besides  these 
constituents,  the  following  were  also  determined: — Moisture, 
cellulose  and  insoluble  matter,  carbon,  the  ash  as  a  whole, 
and  also  each  separate  constituent  of  the  same. — E.  H.  T. 

Massecuite,  Determination  of  Crystallised  Sugar  in.  E. 
Lallemant.  Hull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de 
Dist,  1898,15,  [10],  1038—1040. 

The  apparatus  for  this  purpose  consists  simply  of  a  copper 
pipe,  surrounded  with  a  jacket,  which  can  be  tilled  with  hot 
water.  At  the  bottom  of  the  pipe  a  disc  of  the  centrifugal 
cloth  or  gauze  is  soldered,  and  beneath  this  a  small  capsule- 
is  attached  by  a  bayonet  fastening.  The  whole  is  swung 
round  like  a  sling  by  means  of  a  cord  attached  to  a  handle 
at  the  top.  From  the  polarisation  of  the  massecuite  and 
the  syrup,  and,  if  necessary,  of  the  crystals  also,  the 
percentage  of  crystals  is  calculated. — L.  J.  de  W. 

Sugar,  Estimation  if;  Electrolytically.  J.  Forinauek. 
Zeits.  Enters.  Nahr.  uud  Genussmittel,  1898,  [5], 
320—322. 

Instead  of  filtering  the  precipitated  cuprous  oxide  through 
asbestos  and  reducing  it  by  hydrogen,  the  author  proposes 
to  filter  through  paper,  wash  off  the  filter  with  nitric  acid 
(s,>.  gr.  1-2),  add  ammonia  (sp.  gr.  0-9(1)  and  ammonium 
nitrate,  and  to  separate  the  copper  by  electrolysis.  The 
method  gives  good  results,  and  is  suitable  for  determining 
the  sugar  in  wines,  milk,  and  liqueurs. — L.  J.  de  W. 

Wine  and  Acetic  Acid,  Detection  of  and  Approximate 
Estimation  of  Sulphuric  Acid  in.  F.  Bimbi.  Bull.  Chim. 
Farm.,  37,  133—134;  Chem.  Centr.  1898,  1,  [13],  793. 

Frke  sulphuric  acid  is  usually  recognised  in  beverages  either 
by  extraction  of  the  residue  with  absolute  alcohol  or  by 
means  of  Pollacci's  method.  If  only  little  sulphuric  aeiil 
has  been  added,  both  of  these  methods  fail,  since  in  the 
wine-,  the  sulphuric  acid  reacts  with  the  potassium  tartrate 
with  the  formation  of  tartaric  acid  and  potassium  bisulphate, 
whilst  the  acetic  acid  is  sometimes  preserved  in  earthenware 
vessels,  which  are  attacked  by  the  sulphuric  acid  with 
formation  of  sulphates.  For  the  detection  of  small 
quantities  of  fraudulently  added  sulphuric  acid,  the  author 
recommends  the  estimation  of  the  tartar,  free  tartaric  acid 
and  sulphates,  and  "  comparison  with  the  average  values 
ascertained  in  the  portion  concerned." — A.  S. 

Sesame  Oil  in  "  Margarine."  M.  Siegfeld.  Chem.  Zeit. 
1898,22,  [32],  319—321. 
The  author  finds  that  the  colour  test  for  sesame  oil  with 
furfurol  and  hydrochloric  acid  is  most  readily  obtained 
when  it  is  carried  out  at  a  temperature  of  70°  C.  In  order 
to  approximately  estimate  the  amount  of  sesame  oil  in 
"  margarine,"  use  was  made  of  solutions  in  dilute  sulphuric 
acid,  of  uniformly  increasing  quantities  of  dimethvlamido- 
azobenzene,  so  as  to  form  a  colour-scale.  These  were  em- 
ployed to  compare  with  the  colour  produced  by  the  oil  in 
the  margarine,  having  previously  been  compared  with  the 
colours  produced  by  known  quantities  of  sesame  oil. 

— W.  P.  S. 

Iodoform,  Determination  of.     G.  Meilliere.    Ilepert.  Pharm. 

1898,  [3],  10,  102. 
The  iodoform  is  placed  in  a  flask,  evaporated  to  dryness  if 
in  solution,  and  25  c.c.  of  pure  nitric  acid  added,  with  an 
excess  of  silver  nitrate  (1-7  grm.  to  1  grm.  of  iodoform). 
A  Liebig's  potash  apparatus,  containing  silver  nitrate 
solution,  is  connected  with  the  flask,  which  is  then  heated 
for  10  miuutes  nearly  to  boiling,  and  then  boiled  till  no 
more  nitrous  fumes  are  evolved  in  the  rlask.  The  contents 
are  then  diluted  to  150  c.c,  boiled  again,  aud  the  silver 
iodide  collected  and  weighed.  If  the  liquid  in  the  potash 
bulbs  shows  any  turbidity  it  is  of  course  added  to  the' 
contents  of  the  flask.— J.  f .  D. 
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Alkaloidsin  Tincture*  and  1  Determinat 

.1.  Katz.     I'harm.  Z.-it    1S'J->.4.1      »1      27  I. 

Ii  the  following  the  application  of  heat,  winch  is 

deleteikroi  to  many  alkaloids,  i-  entirely  obviated.  -'•">  c.c. 
of  a  tincture  containing  45  per  cent,  of  alcobol,  are 
extracted  in  a  separator  with  50c.c.  of  ether  and  l  c.c.  of 
at.).  Tbealkalim 
ihed  onl  twice  with  25  c.c.  (it  ether 
containing   I"  I   alcohol.     The  mixed  ethereal 

jol,,,,   ,  first  washing  with  a  very   little  water,  are 

shaken  with  21  '  dried  plaster  of  Paris,  Ih  a  run 

into  :.   »t  -k,  -'mil  titrated  with  H(  I 

For  ih.-  tin.  lures  of 
plants  containing  ilkaloids  not  readily  removed  bj  ether 
alone,  an  thei    l  and  chloroform  8  is  employed. 

Tin   ehloi  "f  :i0 

j,tr  ,  It   separation   of   'li  ■  Bolvenl   from  the 

aqueous    soluti loes  not  quickly  take   place,  it  maybe 

i  b)    'li'-   addition    of   -J  or  "i  grins,   of  Bodium 
chloride.       When    thl  -"■  of    tin-    tincture 

liluted  with  water.     IV 
eontaining  chlorophyll  arc    tir.-i   acidulated  and   the   pre- 
cipitated colouring  mattei   filtei  fore  treating  by 
this  process      Prom   i    to  1*5  of  an  extract  is  dissolved  in 

km,,: ol  alcohol,  IS  percent,  and  the  alkaloids  are 

then  deti  rained  as  in  the  case  of  a  tincture. — 1.  < '   B. 

Atropine,  Estimation  of.    11    M.  Gordin  and  A.  B  Prescott 

.1.  Amei    ■  SO,  129—838. 

\t,,.  iodine  combine  with  one  anothci  in  varying 

proportions,  aci line  to  the  experimental  conditions ;  but 

:,  definiti  .  Biable  compound,  atropine  ennea-iodide,  can  he 
obtained  itions  are  taken.     In  this  body,  one- 

ninth  ol   thi    total  iodiui    i-  firmlj  combined,  whilst  i 
ninths  an  loved  bj  reducing  agents,  no  that 

f. ula,  '     II    NO,.BJ.l  given  to  it.     Based 

npoi  I"  '  '  "  '"'    e-ti- 

matingati  I  solution  of  the  atropine  salt, 

the  strength  of  which  must  urn  i   cent.,  is  added 

s.f.  -        \  and  withi Hunt  agitation  to  20     30c.c   i 

iodine  soluti until   the  turbidity  first   formed   has  ^ i\ •  n 

place  to  a  dark,  granulai  precipitate,  and  the  Bupcrnataot 
liquid  become  Iranspan  nt,  though  still  of  a  <l;u  k  red  colour. 
Xhe  wbol  is  thei  well  shaken  and  diluted  to  100  c.c.  t  if 
thi-  liquid  an  ■•  H-i>t< >t  portion  is  filtered  oil  and  the  exci 
iodine  determined  with  ,',.N  sodium  thiosulphatc.  Even  i-.c. 
of  tin  '  -"" 

nf  atropine.     This  foctoi    i-  obtained  on   the  assumption 
ilint  ,,f  tl  ims  '■!  iodine  In  the  ennca-iodide,  eight 

an  supplied  bj  the  free  iod  (f  iodine  solution,  the 

ninth    atom   coming   from   the   potassium   iodide  of    that 
solution.     This  ,         lias  been  experimental!)  vci 
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by  the  authors.     The  analytical  data  show  that  very  good 
results  are  obtainable  by  this  method,  the  success  of  which 
n.ls    upon    the    atropine    solution    being    sufficiently 
diluted. 

Atropine  may  also  he  estimated  by  means  of  the  iodomer- 
curates,  Atrop.  HI.Hgl,  -  (Atrop.  HI)  11  _•  I  .  which  are 
easily  obtained,  and  then  determining  the  mercury  and  iodine 
contained  in  these  bodies. — K.  II.  T. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Aluminium  as  a  Reducing  Agent, ^c.    I..  Franck.    Chem, 
/..it.  1898,  22,  [25],  836—245. 

Action  of  Aluminium  on  Phosphorus  Compounds.^ Phos- 
phorus vapour  when  led  over  powdered  aluminium,  heated 
to  a  dull  red  heat  in  a  current  of  hydrogen,  combines  with 
it  with  incandesci  ace,  forming  a  dark  grej  ish-black  unfused 
mas-,  which  is  decomposed  in  contact  with  moid  (normal) 
air,  forming  I'll,  and  leaving  a  greyish-white  powder.  It 
is  decoi  also  by  water,  aluminium  hydroxide  and  a 

brownish-black  residue  being  left  ;  and  by  acid-  and  alkali-, 
which  dissolve  it  almost  completely  with  evolution  of  I'll  . 
The  compound  remain-  unaltered  when  heated  in  air. 

At   more  oi        -  ited  temperatures,  all   pho-phoric 

acid  compound-  tnuta-.   pyro-,  and  ortho-salts   alike;    ar. 

deeom; d     by    aluminium,     atotaphosphates,    however, 

undergo  the  most  complete  change,  according  to  the 
equation — 

BNaPO    r  15A1  -  6NaA10,  +  -J.U.'V,  +  Aljl"    -    P 

The  addition  of  silica  effects  the  release  of  the  remaining 

phosphorus,  thus  : — 

6NaPO,  i   10A1  r  SSiO 

Calcium  and  magne-iuni  sail-  are  as  efficacious  as  tho- 
sodium,  but  the  Bupi  rpl  osphates  of  commerce  arc  not  avail- 
able for  the  production  of  phosphorus  in  this  manner.  If, 
however.  Lone  ash  be  decomposed  bi  hydrochloric  acid 
instead  ol  bj  sulphuric  acid,  a  material  suitable  for  the  par- 
pose  i-  obtained. 

Heme  phosphorus  may  he  produced,  with  almost  quanti- 
tative completeness  of  yield,  at  relatively  low  temperatures, 
and  the  reduction  ma]  be  demonstrated  in  the  apparatus 
shown  in  the  annexed  figure.  Hydrogen  generated  in  \  is 
dried  bv  the  sulphuric  acid  bottlos  H,  and  i-  then  passed 
through  the  Fn  ifety-tubi    C  to  the   combustion- 

tube  It,  which  i-  0*5  in.  long,  and  contains  a  porcelain  boat. 
d,  carrying  the  charge  of2-l— 2  5  equivalents  of  U,  sis 
equivalents  of  Nal'i  >,.  and  two  of  silica  (Kieselgnhr). 
Beyond  l>  is  the  condenser,  E,  and  a  trough  of  water,  into 


^»«^^l 


which  the  mil1,  t  tube,  1  .  ia  passed      ' '"  bi  ating  the  I"  at  at 

o*,partii  iphorn n  condenseon  tbewnllHil  the 

tube,  ii  section,  and  in  the  condensing-bulb.     If 

in-  phosphorus   i- 
earricd    in',  and  ■  ously    kindled    a-   it    ■ 


into  the  air  ;  but  with  a  -low  correct  in.  phosphorus  n< i 
lost. 

Action  of  Aluminium  mi  Curium  Compounds:   On  Carbon 
Uiojcide.     i'n    passing    dry    '  « '.    over  aluminium   powder, 

.  i  to  ri  In.  •-.  fh  ■  '  ui|..  i. I'm.  ..:  the  m  '--   !■■•.•  ra| 
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owing  to  the  resulting  reaction.  After  cooling  in  the  same  I 
gas,  the  residue  was  found  to  consist  of  Al.:( >.,  and  amorphous 
carbon  ;  but  it  gave  a  small  quantity  of  an  evil-smelling  gas 
when  treated  with  hot  dilute  HC'l,  so  that  traces  of  an  alumi- 
nium carbide  must  have  been  formed.  No  carbon  monoxide 
was  detected  throughout ;  but  the  reaction  corresponded 
almost  exactly  with  the  equation  3CO.:  +  4A1  =  2.VI.O,  +  3C. 
Aluminium  sheet  and  wire  heated  in  a  current  of  CO? 
becomes  covered  with  a  black  crust ;  at  the  same  time  it  is 
brittle,  and  is  partly  oxidised,  partly  converted  into  a 
carbide. 

Action  on  Carbon  Monoxide. — An  exactly  similar  result 
was  obtained  by  heating  aluminium  powder  in  CO.  The 
reaction  is  3CO  +  2A1  =  A1203  +  3C  ;  but,  as  with  C02,  a 
trace  of  carbide  is  funned. 

Action  on  Carbonates. — Alkaline  carbonates  and  alumi- 
nium mixed  in  equal  proportions  according  to  the  equation 
Na.,C<  >3  +  2A1  =  Al203  +  C  +  Naj,  and  heated  to  a  red  heat, 
became  incandescent,  and  gave  alkali  metal  and  amorphous 
carbon.  Lithium,  sodium,  and  potassium  were  thus 
reduced,  the  latter  with  almost  theoretical  yield.  No 
potassium  carbide  was  observable.  Calcium,  barium,  and 
strontium  were  reduced  in  the  same  way,  and  barium 
crystals  were  sometimes  obtained,  but  never  crystalline 
carbon.  Nevertheless,  some  aluminium  carbide  and  a  little 
nitride  were  also  formed. 

Aluminium  rind  Carlton. — The  author  confirms  Guntz 
and  Masson's  statement  (this  Journal,  1S97,  244)  that  the 
presence  of  aluminium  iodide  or  chloride  favours  the  forma- 
tion of  carbide  when  Al  is  heated  in  CO  or  CU2,  but  he 
reaffirms  the  correctness  of  his  own  general  equations  givea 
;«.bove.  Aluminium  powder  heated  with  lampblack  appears 
unchanged,  but  evolves  much  hydrocarbon  gas  when  placed 
in  water.  The  excess  of  lampblack  could  not,  however,  be 
removed.  Much  carbide  may  be  formed  by  direct  combina- 
tion (Deville  to  the  contrary  notwithstanding),  but  the 
reaction  is  never  complete ;  and  Moissan's  carbide,  Al_,t  ... 
has  not  been  obtained  except  in  the  electric  furnace. 

Action  of  Aluminium  on  Oxides. — Copper  oxide  (cuprous 
or  cupric)  mixed  with  the  correct  proportion  of  aluminium 
powder  for  reduction,  and  heated  gradually,  reacted  sud- 
denly, with  a  report  like  that  of  a  gun.  The  glass  tube  was 
shattered  and  small  copper  shot  were  found.  With  an 
excess  of  aluminium,  the  residue  was  an  aluminium  bronze. 
Silver  oxide  was  similarly  attacked.  Beryllium  was  also 
reduced  at  a  red  heat,  but  quietly,  an  d  with  only  slight 
incandescence.  Calcium  could  be  partly  reduced  from  lime, 
aDd  calcium  alloys  could  thus  be  readily  obtained.  Stron- 
tium was  reduced  from  the  oxide  with  a  more  marked  rise 
of  temperature.  Baryta  is  much  more  readily,  and  is  indeed 
almost  completely  reduced,  with  distinct  incaudescence. 
Zinc  oxide  is  reduced  with  quiet  combustion  and  a  blue- 
white  luminous  flame.  Cadmium  and  mercury  and  lead 
oxides  also  yield  metal,  the  former  quietly,  the  second 
almost  at  once,  and  the  last-named  with  explosion.  Boron, 
silicon,  phosphorus,  aud  arsenic  also,  are  all  separated  in 
the  elementary  state  on  heating  the  oxide  with  powdered 
aluminium.  Iron,  manganese,  cobalt,  nickel,  aud  molyb- 
denum are  all  partly  reduced ;  in  the  electric  furnace  new 
compounds  are  thus  produced. 

Action  on  Sulphates  and  Chlorides. — Barium  (or  other) 
sulphate,  mixed  with  excess  of  aluminium  powder  and 
heated,  explodes  with  a  lot)  1  report,  shattering  the  glass 
tube  in  which  it  is  held.  Finely  divided  sulphur  and 
sulphides  are  among  the  products  of  the  reaction.  Sodium, 
potassium,  calcium,  and  barium  chlorides,  when  melted,  yield 
metal  on  the  introduction  of  Al  powder,  the  two  latter 
reacting  more  rapidly  and  completely. 

Action  on  Sodium  Peroxide. — Aluminium  powder  mixed 
with  sodium  peroxide  explodes  at  a  red  heat.  If  the 
mixture  be  moistened  with  water  it  inflames  spontaneously. 

— W.  G.  M. 

Nitric  Oxide,  Absorption  of.  In/  Ferrous  Salts.     V.  Thomas. 
Bull.  isoc.  Chim.  1BS8,  19,  [8],  343—347. 

It  has  previously  been  shown  by  the  author  that  seda- 
tions of  all  ferrous  Silts  absorb  nitric  oxide,  but  that  the 
amount  varies  with  the  solvent  employed.     The  experiments 


now  recorded  show  that  this  absorption  is  not  proportional 
to  the  amount  of  iron  present,  hut  is  a  general  function 
of  the  particular  salt  employed.  Thus,  ferrous  bromide  in 
aqueous  solution,  absorbed  for  every  100  parts  of  iron  in 
solution,  between  —  5°  and  0°  G,  41-73  ;  at  0°  to  7°  C, 
35-87;  at  8°  to  11°  C,  24-9  ;  and  at  20- 5"  C,  15*43  parts 
of  NO.  With  absolute  alcohol  as  a  solvent,  at  17:  C.  the 
absorption  is  28-33  of  NO,  and  at  11°  ( '.  37  94  parts. 
With  ferrous  iodide,  temperature  does  not  greatly  influence 
the  amount,  the  quantity  of  NO  absorbed  by  an  aqueous 
solution  at  16°  C.  being  18-29  for  every  100  of  iron,  and 
at  82°  G,  20-62  parts,  and  nearly  the  same  amount  in  an 
aleoholie  medium. — J.  1 1.  B. 

Iron  Carbide  {Cohenite)  in  the  Terrestrial  Nickeliferous 
Iron  of  Niakornak.  Jacobshavn,  N.  Greenland ;  The 
Occurrence  of.  E.  Cohen.  Meddelelser  om  Gronland, 
1897,  15,  293  ;  Chem.  Zeit.  Kep.  1S98,  J|,  74. 

Cohen  has  shown  that  iron  carbide  occurs  in  the  nickel- 
iferous iron  of  Ovifak.  50-2847  grms.  of  the  nickeliferous 
iron  from  Niakornak  were  dissolved  in  dilute  HCI,  with 
evolution  of  hydrocarbons,  yielding  52-18  per  cent,  of 
greyish-black  iron  carbide,  the  other  constituents  being 
46-53  per  cent,  of  nickeliferous  iron,  which  passed  into 
solution;  0- OB  per  cent,  of  carbon ;  and  1-23  per  cent,  of 
stoney  particles  consisting  of  plagioclase,  monoclinic  augite, 
hematite,  and  earthy  matter.  If  the  iron  is  dissolved  with 
exclusion  of  air,  no  carbon  separates.  The  specific  gravity 
of  the  cohenite  is  7-5124  at  21-8°  ('.,  and  the  average  of 
four  analyses  shows  the  composition  of  the  pure  mineral 
to  be,  Fe,  92-01;  Ni,l-13;  Co,  037;  C,6-49  per  cent., 
so  that  (FeNiC'o"):C  =  3-084:1.  Cohenite  from  terrestrial 
nickel-iron  has  thus  the  same  composition  as  that  from 
meteorites.  The  nickel-iron  in  the  solution  had  the  com- 
position, Fe,  97-03;  Ni,  2-09;  Co,  0-71;  Cu,  0-02;  S, 
0*04;  P,  0-11  percent.  Therefore  the  iron  of  Niakornak 
consists  principally  of  cohenite  and  nickeliferous  iron, 
and  its  hardness  is  attributable  to  its  high  proportion  of 
cohenite.  A  polished  surface,  on  etching  with  concentrated 
nitric  acid,  shows  a  beautiful  granular  structure,  the  nickel- 
iron  being  dissolved  out. — H.  B. 

Bismuthous  Oxide.     L.  Vanino  and  F.  Treubert.     Ber.  31, 
[8],  1113—1118. 

Attempts  to  prepare  this  oxide  by  Thomson's  method  of 
heating  bismuth  in  air  showed  clearly  that  the  resulting 
substance  was  a  mixture  of  bismuthic  oxide  and  uualtered 
metal,  and  that  increased  duration  of  the  heating  or  a 
higher  temperature  converted  it  completely  into  Bi.,(  t3. 

No  better  success  resulted  from  a  repetition  of  Yogel's 
precipitation  of  bismuthic  salts  by  stannous  chloride  and 
alkali.  The  resulting  precipitate,  when  an  excess  of 
stannous  chloride  and  alkali  was  used  to  precipitate  a 
known  weight  of  bismuthic  salt,  weighed  less  than  the 
calculated  amount  of  BiO,  though  it  contained  both  tin  and 
alkali ;  and  when,  before  weighing,  it  was  very  thoroughly- 
washed  with  weak  hvdrochloric  acid  and  hot  water  (which 
completely  removed  the  tin  and  alkali,  while  mere  traces  of 
bismuth  were  found  in  the  washing  liquids)  the  precipitate 
caked  under  a  rod  to  metallic-looking  masses,  and  its 
weight  was  found  to  agree  exactly  with  that  of  the  bismuth 
contained  in  the  original  salt.  The  authors  represent  the 
reaction  by  the  equation — 

BijOa  +  3Sn(ONa)2  =  2Bi  +  3Na.,Sn03 

and  they  regard  Yogel's  precipitate  as  a  mixture  of  bismuth 
with  the  metahydrate  of  fii203.  They  are  pursuing  their 
researches;  but  they  point  out  that  the  different  accounts 
of  the  reputed  bismuthous  oxide  are  very  contradictory, 
and  that  there  has  been  no  character  attributed  to  it  which 
might  not  have  been  attributed  to  a  finely-divided  mixture 
of  bismuthic  oxide  and  metallic  bismuth. — J.  T.  D. 

Strontium    Sulphide.     Phosphorescent;     Properties    of. 
J.  K.  Mourelo.     Comptes  Bend.  126,  (12),  904—906. 
Intimate  mixtures   were   made  of  barium   sulphate,  stron- 
tium sulphate,  or  calcium  sulphate,  with  strontium  sulphide, 
or  with  the  materials  for  its  production.     In  some  instances 
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Um   mixture   (containing  5   to   10  per  eent.  ol   strontium 
sulphide)   mi  uniformly  pli-  Bl    without    further 

,  at,  in  others  it  became  -•  after  being  exposed  to  a 
bright  red  beal  for  tome  hour-.     Barium  sulphate  gave  the 
calcium  sulphate  the  poorest     Inall  cases  the 
phosphfl  though   uniformly   distributed   over   the 

mixture,   was    but    feeble    in    intensity,  and   not   readily 
.XClt.  d. — I.   I '.  D. 

Carl,,,,,  Bitulphid  Uontontht  Action  of  Oxygen 

,.t  on  lh,  CI,,  mical  Inflm  nee  oj  Light.     Thi   H  ort 
I    edetermina  tht   Reaction*.    Berthelot.  Comptes 
126,  [>»].  1060—10 
I  ut  action  "f  oxygen  on  carbon  bisulphidejm* 
■I  -_'<  m  >  c.  nod  upwards,  but  the  action  which  takes  | 
Ordinary   temperatures,  and  under  the   influence  ot    light, 
general  problems  In   chemical   median 
illowing  experiments  indicate  :— Three  flask 
capacity  ..f  -i\  to  a  u'tres,  tilled  with  air,  and  each  enclosing 
outlining  about  l  grm.  of  carbon  bisulphide, 
sealed    up,    and    the    tubes    within   were    broken, 
of    bisulphide   taken,    readily;     vaporised    in 
the   flask,   but   the  ox;  contained   air   was   in- 

ent  for  its  complete  oxidation.  On  March  is,  1897, 
two  of  ill.  Basks  wen  pul  in  a  light  place,  to_  which  direct 
solar  rayn  could   uol  penetrate,  and  the    third  flask    was 

the  direct  action  oi  the  snn.  i  )n  Mai 
i  - 18,  the  tla-k-  were  removed  and  tln-ir  contents  ex 
The  two  exposed  t<>  diffused  light  only,  showed  that  no 
appreciable  oxidation  or  change  hail  occurred  in  the  coarse 
oi  the  year.  The  tla-k  exposed  tn  the  Bolar  rays,  on  the 
other  hand,  exhibited  a  whitish  deposit  within  it  from  a 
bi  hoars  after  it  was  exposed,  and  the  deposit  eoutinued 
-..in.-  tune  to  increase.  Analysis  of  the  residual  gas  and 
solid  products  at  the  end  of  the  year,  showed  that  of  the 
I  i,:  carbon  bisulphide  taken.  0*809  grm.  had 

disappeared,  while  o- 160  grm.  ol  oxygen  had  been  absorbed. 

The  carbonic  acid  and  earl ic  oxide  in  the  residual  gas 

ranted  foi  0*028  grm.  of  this  oxygen,  and  most  of  the 

surplus  oxygen  l      0*182  grm.)  was  combined  in  alkaline 

.ii,. I   sulphates  formed  from  tin    alkali  of  the 

glass  of  tin  flask.    The  greater  part  of  the  sulphur  in  tbe 

carbon  bisulphide  di  Found  on  the  glass  in 

in   insoluble  and    amorphous  conditi but    the   whitish 

deposit  on  the  glass  also  contained  a  brownish-red  sub- 
sulphide  ol  carbon,  Tbe  carbon  bisulphide  remaining 
yielded,  on  slow  evaporation,  a  product  which  contained  in 

lh. oi- I   state,   sulphur,   carbon,   and    oxygen.      No 

fixation  of  nitrogen  was  observed  in  this 

A   snfflclentlj    Intense   luminous   radiation   such   as  the 

the  ran,   therefore,  i-    required   to  set   up 

oxidation  of   the  bisulphide.     Ths   oxidation    at    ordinary 

temperaturi  -  is  inducted  by  the  preliminary  wot  k  of  luminous 

energy       I  be  p  ton  must  not  be 

attributed  to  the  establisl -in  of  a  chemical  equilibrium, 

hut  to  the  physical  alteration  of  the  conditions  arising  from 
the  deposit  on  the  interior  surface  oi  the  glnes.     The  deposit 

ii hs  and  arrests  tin- ray-  whioh  produced   it,  and  thus 

prevents  the  formation  of  farther  deposit..— J.  A.  I!. 

Partial  Rdrtmitm,     A.  Ludenbarg  and  W.  Hen.     Ber. 
31, 

Tin.  solubility  of  qniuiuo  i-pyrolarlrute  had  not   yel  been 

.hi.  n I,     \  specimen  of '•pyrotBrtaric  acid,  whiel ly 

■ ...  tilth-  of  'i-  proper  rotal 
vert  alt  and  the  solution  evaporated   until 

The  aei.l  of  the  sepni  at<  -I 

salt  had  ■  imallci  rotation  than  'I ru.on.il      Thus  q 

(•pyTotartrate  ia  more  soluble   than  the  i-]  \ 

solnl  I  from  the  roothei   liq if 

strychnine  d-pyrotartrate  v.  i    I  to  deposit   two  crops 

of  crystals)  the  acid  from  the  mother  liquor  con- 

tained about  Ti  per  eent  ol  tbe  '-acid.  The  quinine  salt 
prepared  ft tin-  s  of  1 5  part- 

in  100  parts  of  alcohol,  rhe.  com  ponding  salts  of  the  i- 
and  rf-acida  dissolve  to  thi  and    1*8  ports  in 

mo  respective]]      'I  has  the  quinine  salt  of  tbeinactivi 

ih  of  the  iaei  in,.-  form  and  not   ■   mixture  of  salts  of 
the     live  acids,    Thi-  i-  then  a  ca-.  of  "  pain.!  i 


■'...,  the   circumstance  of   the  combination    of    tw.o  bodies 

which  are  only  in  part  "  mirror  images  "  of  one  another 
(tbe  base  being  the  same  in  each  component  I, the  compound 
thus  still  possesses  optical  activity. — A.  C.  W. 

Hydrazine   Derivatii     .   Poieomau  Action  of.     O.  Loew, 
them.  Zeit.  22,  (35),  34'J— :t5l". 

Tiik  author  has  examined  the  action  of  solution's  containing 
from  J  to  1  per  cent,  of  typical  hydrazides  which  i 
easily  with  aldehydes,  on  various  low  forms  of  animal  and 
plant  life  (infusoria,  alga.-,  spirogyrn,  bacteria,  yeast),  as 
also  on  sprouting  barley  and  twigs  of  Tradescantia  Tiny 
were  all  found  to  exert  a  powerful  poisonous  action,  as  does 
hydrazine  itself.  Bemi-carbaxide  iu  the  free  stale  was 
found  to  act  more  strongly  than  arnidoguanidine  a-  nitrate, 
though  neither  of  them  was  to  powerful  as  hydrazine. 
The  hydrazide  of  protooatechojc  acid,  however,  exhibited 
this  poisonous  actum  ijuite  as  strongly  as  hydrazine.  In 
some  instances,  the  order  of  intensity  of  aetion  was  a  little 
altered,  no  doubt  from  the  fact  that  one  or  other  of  the 
i-ul'stanri--  examined  was  rapidly  decomposed  hy.or  entered 
into  combination  with,  sum.'  constituent  of  the  organism 
experimented  upon. — J.  T.  1). 

Chlorinaiioa  of  Compound*  of  the  Aromatic  Serio*  by 
M,  iins  of  Ferric  Chloride.  V.  Thomas.  Comptes 
Bend.  1S;J8, 126,  [17],  1811—1214. 

Tub  fact  that  ferric  chloride  alone  i-  directly  capable  of 

effecting  the  ehloriuution  of  the  benzene  nucleus  appear-  t.. 
have  been  overlooked.  The  action  takes  place  at  ordinary 
temperature- to  a  -light  extent,  and  at  80  C.  is  energetic, 
with  a  consiilerahle  separation  <<t  carbon  anil  formation  of 
monochlorobenzone ;  similarly,  by  acting  on  phenyl  chloride 
with  ferric   chloride,  dichl  is   produced.    In  a 

similar  way,  the  whole  series  of  chlorobensenes  m.ly  be 
obtained.  By  acting  on  the  bromo-substitution  prodoi 
benzene,  interesting  results  hair  been  obtained;  tbuspbenyl 
bromide  treated  with  ferric  chloride  cave  the  chlorobromide 
C,  lli<IIIr.  Toluene  i-  easily  chlorinated  with  ferric  chloride. 
Inn  the  action  i-  -tri.tiy  limited  to  the  benzene  nucleus  ami 
no  benzyl  chloride  is  fonni  d,    J,  1 1.  B. 

Bone,  Softening  of ,  by  Mean*  of  Phloroglucol,    .1.  .1.  An- 
deer.     Comptes  Bend    1898, 185,  [18],  1895. 

lr  is  found  thai  an  aqueous  solution  of  phloroglucol.  espe- 
cially  when    used    with  hydrochloric  acid,  ha-    a    remark- 
.  iv. ,  i    in     ,.  bones,    so    thai    anatomical   or 

microscopical  preparations  maybe  obtained  in  which  the 
most  delicate  organic  tissues  an  unattacked,  but  the  bone 
completely  softened  and  decalcified.  The  residual  portion, 
termed   by   the   author  "ossein,"   i-    frei    from 

calcium    phosphate  or  carbonate.      The    method   i-   nol 

applicable  to  horn  or  ivory.  n..r  t..  the   sili ins  matter  of 

sponges;  hut  the  author   states  thai   by   a  on  of 

the   process,  c .nunc  which  further  details  are  promised, 

phloroglucol    may    be    equally    useful   for   softening    tl 
bodies.— J.  O.  B. 

Oxidation  of  Certain  Acids  in  Pretence  of  Iron. 

II.  .1    llor-imaii  Fenton.    1'roc.  Chem.  SSoc.  1(  ,119. 

It   has   been    shown    in    several   previous   communical 

i    ini    i  hi  in    Soi  .   189-1,   65,  -    i  ■   B.   A.    Hi  port, 
Sir.)   that  when  tartaric   acid  is  oxidised  in  presence  of  • 

small   quantity;    of  ferrous   iron,  molecule  of  tbe  acid 

loses  two  at -  of  hydrogen,  gh  ing  rise  to  dihydroxyru 

acid.      The  ino-i  effective  oxid  sing  agent  for  the  parpoi 
hydrogen  dioxide,   but  thi  at  b) 

chlorine.  hy| hloritos,   bromine,  &c.,  and  by  atmospheric 

.-.ii  in   presence   ol   sunlight.     Tbe  presence  of  fen 
iron  is  essential,  but  its   proportion  seems   to  bear  bat  little 
relation   to  the   yield   of  neid  in    the   ordinary 

n    fact,  what    i-  usually 
termed  catalytic.     It   is  necessary  that  the  addition  of  iron 

shall  pi...  .ii        I  i  .in    lh. 

that  dibydroxymaleic  acid,  on  healing    with  wnter,  yields 
■  Hi.    aldehyde  and    that   this    readily  t"   S 

hexose,  it  is  evident  lhal  the  change  may  afford  information 
with  regard  to  the  natural  formation  of  carbohydi 
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The  product  ioo  of  dihydroxymaleic  acid  from  tartaric 
acid  is  most  easily  represented  by  assuming  the  removal  of 
the  two  non-hydroxylic  hydrogen  atoms  — 

CjHjCOH^COjH).— H2  =  C.,(I)H);(CI.).,H),. 

It  is  true  that  dextrotartaric  acid  would  be  expected,  in  this 
manner,  to  yield  a  fumaroid  instead  of  a  maleoid  acid  ;  but  it  is 
quite  possible  that  "  stereomeric  "  change  takes  place  during 
one  of  the  stages  of  preparation,  and  in  any  case  this 
objection  can  hardly  be  considered  a  serious  one,  bearing  in 
mind  the  large  uaniher  of  known  exceptions  (Michael,  J. 
prakt.  Chem.  1892,  46,  400). 

PATENT. 

Tobacco  Leaves,  a  Processjor  the  Treatment  of.  J.  C.  F. 
W.  Feldhausen,  Bremen,  Germain.  Eng.  Pat.  4533, 
Feb.  23,  1898. 

The  tobacco-leaves  are  saturated  "  in  a  dilute  solution  of 
potash,  for  the  purpose  of  the  elimination  of  nitrogen  and 
other  substances."  On  drying  the  leaves,  ammonia  is 
volatilised. — E.  S. 


J^eto  Books. 


Metric  Equivalents  of  Imperial  Weights  and 
Measures  (based  on  the  Board  of  Trade  Standards), 
together  with  Thbrmombtric  Equivalents,  in  Degrees 
Centigrade,  Fahrenheit,  and  Reaumur.  [Pharmaceutical 
Journal  Reprint.]  Pharmaceutical  Journal  ( Iftice,  5, 
Searle  .Street,  Lincoln's  Inn,  London,  W.C.  1898. 
Price  la.  6rf. 

"The  metric  system  of  weights  and  measures  is  now 
legalised  in  the  United  Kingdom  for  purposes  of  trade,  and 
it  appears  desirable  that  the  extended  use  of  the  system 
should  be  encouraged  as  much  as  possible.  Several  of 
these  tables,  notably  those  referring  to  length  and  weight, 
are  based  on  those  printed  in  the  Pharmacopceia  of  the 
United  States,  1890.  After  careful  revision  and  extension, 
they  are  here  reprinted  in  a  more  convenient  form  for 
reference." 

The  publication  is  of  quarto  size,  and  of  pamphlet  form. 

Chemisch-tiviixisches  Rei'ertoricm.  1'ebersichtiieher 
Bericht  iiher  die  neuesten  Erfinduugen,  Fortschritte  und 
Verbesserungen  auf  dem  Gebiete  der  techr.ischen  und 
industriellen  ('hemic,  mit  Ilinweis  auf  Maschinen,  Appa- 
rate  und  Literatur.  Herausgegeben  von  Dr.  Emu, 
Jacobsen.  36.  Jahrgang.  1897.  Zweites  Halbjahr. 
Zweite  Halfte.  Mit  in  den  Text  gedruckten  lllustrationeu. 
Hermann  Heyfelder,  R.  Gaertner's  Verlagsbuchhandluug. 
Schonebergerstr.  20,  Berlin,  S.W.  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden,  London. 

The  second  issue  for  the  second  half  of  1897  of  Dr. 
Jacobsen's  Repertory  of  Chemical  Technology,  containing 
reports  of  the  progress  of  the  following  branches  of 
chemical  industry  :  —  I.  Foodstuffs.  II.  Paper.  III. 
Photography.  IV.  Residuals;  Manures;  Disinfection  and 
Sanitation.  V.  Soaps.  AT.  Explosives  and  Matches. 
VII.  Preparation  and  Purification  of  Chemicals.  VIII. 
Fine  Chemicals,  &c.  IX.  Chemical  Analysis.  X.  Appa- 
ratus, Machinery,  Eleetrotechnology,  and  Thermoteehno- 
logy.     XL  -Appendix,  &c.     XII.  Xew  Books. 

JAHRERSBERICHT  UBEIt  DIE  LeiSTCNGEN  DEI!  Chemischen 
TeCHNOLOGIE,  MIT  BESONDERER  BeBUCKSICHMGUXG 
D1CR   EleCTROCHEMLE    inii    GeWBBBESTATISTIK  PUR  l'vs 

Jahr  1897.  Von  Dr.  Ferdinand  Fischer.  Mit  2^0 
Abbildungen.  Verlag  von  Otto  Wigand,  Leipsic,  Ger- 
many. 1898.  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden,  London.     Price  24s. 

The  progress  and  position  of  Chemical  Industry  up  to  the 
end  of  the  year  1897  are  here  treated  of.  Trade  statistics, 
with  more  special  reference  to  the  German  Empire,  are  also 
given.  The  last  Jahresbericht  (1S96)  contained  1,183  pages; 
the  present  one  (1897)  contains  1,171.  Alphabetical 
indexes  of  names  and  subject-matter  are  given,  covering 
43  pages.  An  index  of  German  patents  follows  those  of 
names  and  subject-matter. 


The  text  is  illustrated  with  250  woodcuts  referring  to 
plant  aud  apparatus.  The  following  is  a  svnopsis  Of  the 
subjects  treated  of  in  the  volume,  the  extent  of  each  group 
and  its  treatment  being  indicated  by  the  number  of  paces 
filled  : — 

Gronp  I.  Chemical  Technology  of  Fuel  (pages  5  to  158). 
II.  Chemical  Metallurgy  (159"  to  340).  III.  Electro- 
chemistry (341  to  419).  IV.  Chemical  Manufactures ; 
Inorganic  (420  to  560).  V.  Chemical  Manufactures  ; 
Organic  (561  to  704).  VI.  Glass,  Pottery,  Cements, 
Artificial  Stone  (705  to  775).  VII.  Foodstuffs  (776  to 
1010).  VIII.  Chemical  Technology  of  Fibres  (1011  to 
1071).  IX.  Other  Industries  connected  with  Organic 
Chemistry  (1072  to  1144).     X.  Apparatus.  (1145  to  I162V 

It  was  noticed  in  the  review  of  the  Jahresbericht  for  1894, 
that  the  subject  of  Electrochemistry  filled  85  pages;  for 
1895  it  filled  106  pages  ;  for  1896,  103  pages;  but  for  1897 
it  only  fills  78  pages. 


Crane  Import. 


PRIZES. 
Prize  for  Matches  free  from  Phosphorus. 

The  Belgian  Government  is  offering  a  premium  of  50,000 
frs.  to  the  inventor  of  a  paste  for  matches  which  will  be  free 
from  white  phosphorus,  and  which  will  ignite  on  cloth  or 
any  other  surface.     The  competition  will  be  international  in 

character,  and   will   remain  open   until  January  1,1899. 

Westminster  Gazette. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Portugal. 

Tariff  Modifications. 

Her  Majesty's  Minister  at  Lisbon  transmits  copies  and 
translations  of  two  laws  dated  respectively  the  2nd  and  3rd 
May  last. 

The  former  exempts  sundry  chemical  products  specified 
therein,  and  also  manures  for  agricultural  purposes,  from 
any  Customs  charges  or  import  duties. 

The  latter  fixes  the  rate  of  import  duty  on  quinine  salts 
at  Reis  8,000  per  kilo,  of  net  weight. 

The  laws  in  original  may  be  seen  on  application  at  the 
Commercial  Department,  Hoard  of  Trade,  Whitehall 
Gardens,  S.W. 

Austria-Hungary. 

Importation  of  Saccharin  and  other  Substances  Prohibited. 
Her  Majesty's  Secretary  of  Embassy  at  Vienna  encloses 
copy  of  the  Reichsgesetz  B/att  of  the  20th  April,  containing 
Ministerial  Order  prohibiting  the  importation  into  Austria" 
Hungary  of  saccharin  and  other  analogous  substances. 

Spain. 

Proposed  Export  Duties. 

Her  Majesty's  Ambassador  at  Madrid  states  that  the 
commission  on  the  budget  propose  to  establish  the  duties 
on  exports  in  accordance  with  the  five  following  tariffs. 
The  duties  to  be  per  ton  of  1,000  kilos. ; — 

1.  Iron  ore  and  common  salt,  0-30  peseta. 

2.  Stones,  worked  clay,  minerals,  except  iron,  combus- 
tibles of  all  classes,  manure,  and  ether  animal  deposits, 
0'50  peseta. 

3.  Metals  in  ingots,  bars,  plates,  and  tubes,  ordinary 
drugs,  paints,  dyes,  varnishes,  chemical  products,  glass,  and 
porcelain,  1  peseta. 

4.  Raw  fibres,  including  esparto  grass,  wine,  oil,  and 
other  alimentary  substauces,  2  pesetas. 

5.  Hardware,  pharmaceutical  products,  silver,  aud  articles 
not  included  in  the  former  classes,  3  pesetas. 

Xote  1. — Cork,  linen  rags,  cotton,  or  hemp,  and  used 
effects  of  the  same  materials,  are  excepted  from  this  tax, 
and  only  pav  the  duties  imposed  bv  the  ordinary  export 
tariff. 
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-    lead,  ami    Miliar-.-    ores    are  al-o 

i  from  tla.-uxp.irt  duties  imposed   by  this  law,  but 

j    the  duties  imposed  by  tl  tariff,  as   the 

ion  <ii  payment  granted  by  tew  of  July   10,   1897, 

will  a 

\     .  J. --In  cases  of  doubt,  the  duties  of  the  repertory  of 
-  tariff  will  serve  at  modi  1- 

fbe  duti d  exportation  given  in   this  law,  if  approved 

<,f  b\    Parliament,  will  remain  in  force  during  the  whole 
financial  yes 
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1   HI  111.  Stati  - 

Duty  on  Spent  I'../.    of  Iron. 

Oxide  of  iron  wbiah  hat  been   used    o  purify  coal 
abstracting  snlphui  therefrom,  dutiable  ai   10  pei   cent   ad 
valorem  andei  section  6,  Ad  nl    1897,  as  an  unenumerated 
:  itrliole  — Protest  ■•!  Nil  hols  i  hem  i  al  i  ... ; 

|  :  r  -  at  N.n   \ 


Duty  in  Coal-Tar  Produ 

Eng.  and  Mining  ./.,  May  81,  1898,  608. 

In  the  ease  of  a  protest  of  Schoelkopf,  Bartford,  and 
Maclagan  against  a  ruling  <.f  the  Collector  of  Customs  at 
New  Vurk,  the  Hoard  of  Genera]  Appraisers  holds  as 
iwb  in  a  decision  just  published: — "Coal  tar  products, 
known  varionsty  a-  'dead  oil,'  Mar  oil,'  'liquid  creosote,' 
•  creosote  oil,'  &c.,  are  not  dutiable  at  -'"•  per  cent  nrf 
valorem  ui.der  the  prnvisions  of  paragraph  60,  Act  of 
August  28th,  1894,  for  'distilled  ail,'  or  as  'chemical 
compounds,'  but  are  tree  of  duty  under  the  provisions  of 
paragraph  443  of  said  Act." 

1  l:  \XCE. 

>•'  Acid  and  Alcohol. 

Ck.  of  Commerci  ./..  June 

A  decree,  dated  Jot  -  the  legal  tare  at   '.>  per 

cent  on  oxalii  acid  imported  in  casks  or  rases  of  wood. 
Other  decrees  have  appeared  relative  to  wines  considered 
as  over  alcoholised,  and  on  the  use  ol  denatured  alcohol  in 
in. lu-tr_v.  Tli  ■  text  of  these  decrees  ma)  be  seen  on  appli- 
cation at  the  Information  Office  of  the  London  chamber  of 
i  .nun 

I     WAlll. 

It.  duct  ion  of  Tariff. 

We  are  asked  bj  the  High  Commissioner  for  Canada  n> 
Stat.-  tli.it  the  rebate  of  -.".  per  cent  off  the  duties  on  certain 
articles,  the  growth,  j  manufacture  nf  tin-  United 

Kingdom,  imported  into  Canada,  comes  into  operation  on 
July  1st  next,  and  not  August  l-t  is  Mated  in  a  paragraph 
recently  circulated  ["hi  redaction  will  apply  also  to  similar 
imports  from  the  foreign  countries  enrilli  .1  to  the  Reciprocal 
Tariff  under  most-favoured  nation  treaties,  from  July  1-'  to 
July  81st.  On  and  after  August  1st,  however,  the  n 
will  br  confined  to  goods,  the  growth,  produce,  or  manufac 
turn  of  the  United  Kingdom,  and  of  the  British  colonies  ami 
posses-ion-  entitled  to  the  benefits  of  tin-  prcfercini.il    tariff'. 

EXTRAt  TS  FROM  DIPLOMATIC  AND 
CONSUL  I/.'  REPORTS 

Si  l  en  R   HI  IB    An.  .in  v. 

Ch.  of  Com.  .1 '.,  Mn,/  1898,  1"4. 

Itriii-h  Vice-Consul  Tomassini  (Ancona)  states  that  a 
few  years  back  a  German  syndicate  commenced  to  search 
for  sulphur  unar  Sassoferrato,  and  after  encountering  great 
difficulties  their  -  Sorts  have  now  completely  succeeded.  The 
mine  i-  situated  It  i  abernardi,  and  is  known  under  the 
name   <>t    "  A/.ietiila   Soltifera    Italia."     The  machinery    em- 

ployed sists  of  a  Bteam  boiler  of  so  h.p  ,  a  in..t..r  for  the 

extract if  the   mineral,  and  35  furnaces.     Daring  Is-.iT 

the  nun.  produced  40,000  tons  ..f  sulphur  which  was 
entirely  .li-i .1  ..f  in  Italy.  The  number  ..f  bands  em- 
ployed in  the  interior  of  tin  nun.  amounts  t..  l.'.li  ailulls 
mill  inn  on  ih.  exterior,  whilst  work  la-ts  for  al. ..ut  860 
days  in  the  yeai 

Sim  l;l  vn     l\nl  -rniKs. 

» 

Board  of  Tradi  ./.,  Jum  1898,  H60. 

\  briel  account  of  the  industries  carried  on  ai  the  present 
time  iii  Sibei  io  may  be  i  f  some  interest  : — 

Oittilied  Spirits.  The  distilling  industry  i-  chiefly  cou- 
c  iiti.ii.  i  in  ih.  Irkutsk  government,  next  in  the  Venisseilk, 
an. I  in  Transbaikalia.     In   the   Yakutsk  terril  in   distilling 

entirely  absent  til  21  distilleries  in  Western  Siberia, 
nine  arc  in  the  Tobol-k  government,  11  in  that  nf  Tomsk, 
ami  one  in  the  territory  of  Scmipatalinsk.  In  Hasten 
Siberia  thero  are  32  distilleries,  and  in  the  Littoral  ilistrict 
but  i 

Beer  and  mead  brewing  arc  proportionally  better  devel- 
oped. In  I89S,  67  In.  weries  were  in  operation,  19  of  which 
ajao  produced  mead.  The  principal  breweries  are  located 
in  Tomsk,  Ycnisscisk,  Tobolsk,  Irkutsk,  and  AUmolinsk. 
lo'al  ."ii,  ut  i-  estimate  1 1  i average  nboul  dros 
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of  beer  and  75,000  vedros  of  mead  (1  vedros  is  equivalent 

fo  3-249  jails.). 

Thus,  the  local  production  of  drinks  subject  to  excise 
cannot  satisfy  the  existing  demand  for  them,  and,  accord- 
ingly, they  are,  like  spirit  and  vodkas,  imported  from  various 
parts  of  the  empire  by  land  or  by  way  of  Odessa  and 
Vladivostoek. 

The  sugar  industry  is  a  perfectly  new  enterprise  in 
Siberia.  It  could  never  rise  independently,  and  accordingly 
the  Government  recognised  the  utility  of  offering  the  pioneers 
in  this  industry  in  Siberia  eertaiu  privileges,  as  was  done  in 
Turkestan  and  the  Caucasus. 

The  first  beet  sugar  fa:tory  was  opened  in  1890,  in  the 
Minonsinsk  district  of  the  Venisseisk  government.  Iu  1890 
only  8,450  poods  (1  pood  equals  36  lb.)  of  beets  were 
treated,  but  in  1891,  92,000  poods,  from  which  5,850  poods 
of  white  sugar  were  obtained.  The  experience  of  two  years 
completely  convinced  the  manufacturers  that  the  conditions 
of  soil  and  climate  of  the  Minonsinsk  district  were  perfectly 
adapted  to  the  cultivation  of  the  sugar  beet,  and  accordingly 
the  extension  of  the  undertaking  appears  to  be  extremely 
advantageous. 

Match  manufacture  is  growing  from  year  to  year.  There 
were,  in  1894,  11  factories,  three  in  Eastern  and  eight  in 
Western  Siberia.     The  annual  output  averages  : — 

Matches. 

Eastern  Siberia,  with  phosphorus 430,000,000 

Eastern  Siberia,  without  phosphorus. .       128,000,000 

"Western  Siberia,  with  phosphorus 5,000,000,000 

Western  Siberia,  without  phosphorus.        50,000,000 

The  principal  factories  are  in  Tobolsk,  Tomsk,  and 
Irkutsk. 

There  are,  further,  the  following  industries  not  subject  to 
the  payment  of  excise  : — 

Estimated  Number 

of  Manufactories 

and  Works. 

Hides,  sheepskins,  and  leather  goods 310 

Metals 16 

Milling :ts  t 

Tallow  and  soap  boiling 104 

Timber  sawing t; 

Candles  (tallow  and  wax) 21 

Brick  and  lime  burning 35 

Porcelain;  faience,  and  glass 12 

Cloth,  wool  washing,  and  felt 18 

Saltworks  and  salt-grinding 1-1 

Confectionery,  molasses,  &c 12 

Chemical,  vinegar i 

Ropewalks 5 

Oil  mills  and  cheese-making 35 

Writing  paper 3 

It  must,  however,  be  borne  in  mind  that  most  of  these 
industries  are  carried  on  but  to  a  small  extent,  which  may 
be  gathered  from  the  fact  that  the  total  production  of  the 
Siberian  manufactories  and  works  does  not  reach  a  value  of 
10,000,000  roubles;  the  first  place  among  the  manufacturing 
industries  belongs  to  milling,  about  45  per  cent.  ;  the  second 
t"  the  leather  and  sheepskin  trade,  after  which  follow  tallow 
and  soap  boilings,  metals,  &c. 

Chemical  Trade  of  Hamburg  i\  1897. 

Foreign  Office  Annual  Series,  No.  2104,  May  1898. 

Business  in  dye-woods  last  year  was  prejudicially  affected 
by  the  excessive   importations   of  the  year  1896,  by  which    I 
this  and  inland  markets  had  been  considerably  overstocked. 
Trade  in  these  products  was   accordingly  very  quiet,  espe- 
cially in  the  various  sorts  of  logwood,  the   prices  of  which 
declined   seriously.     Importations  of   Campeachy  loo-wood 
amounted    to     only    17,800,000    kilos,    in    1897,    against 
29,600,000  kilos,  iu  the   previous  year  ;  but   those  of  St. 
Domingo  and  Jamaica  logwood  were  rather  more  extensive, 
viz.,    8,750,000   kilos.,   against    7,900,000   kilos,    in    189e'.    I 
Prices  of  yellow  wood,  after  declining  during  the  first  five 
months  of  1897,  suddenly  recovered  aud  were  subsequently 
maintained    at    a    high    figure  ;     the    total    importations    I 
amounted   to   3,000,000  kilos.,   that  is   to  say,  to  600,000 


kilos,  less  than  in  1S96.  The  importations  of  red-wood, 
particularly  of  Lima  sorts,  were  also  less  extensive  than 
in  1896,  reaching  altogether  about  1,100,000  kilos,  last 
year. 

Of  Quebracho  wood  no  less  than  71,700,000  kilos,  were 
brought  to  Hamburg,  against  58,200,000  kilos,  in  1896. 
These  large  importations  show  in  themselves  the  important 
part  which  this  article  now  plays  in  the  seaborne  trade  o£ 
this  port,  and  they  prove  that  Hamburg  is  the  leading 
market  for  it.  In  spite  of  its  great  importance  Quebracho 
wood  cannot,  however,  be  said  to  have  driven  oak  bark  out 
of  the  field.  The  substitute  for  oak  bark  is  chiefly  now  oak 
extract,  which  is  imported  from  Austria  and  Hungary,  or 
chestnut  extract,  which  comes  from  France  aud  Italv ; 
whilst  Quebracho  wood  has,  in  fact,  created  an  entirely  new 
industry,  i.e.,  the  rapid  tanning  process.  It  appears  that 
this  process  would  be  impossible  without  employing  Que- 
bracho wood. 

The  quantity  of  indigo  imported  here  last  year  was  5,400 
cases,  against  6,059  cases  in  1896,  the  stock  on  hand  at  the 
end  of  the  year  having  been  950  cases.  In  spite  of  the 
certain  prospect  at  the  beginning  of  1897  of  a  small  crop  of 
East  Indian  indigo  in  1897 — 98,  I  usiness  here  was  very 
limited,  and  prices  maintained  a  falling  tendency. 

The  total  importations  of  nitrate  to  this  port  in  1897 
amounted  to  378,000  tons,  against  536,000  tons  in  the 
preceding  year.  The  expected  improvement  in  the  nitrate 
business  did  not  take  place  in  this  market  last  year,  aud, 
on  the  contrary,  matters  were  indeed  less  favourable  for 
Hamburg  importers  than  the  year  before.  The  attempt 
made  in  189  7  in  Chili  by  the  "  Salitreros  "  to  limit  produe- 
'.  tion  and  to  keep  up  prices  is  stated  to  have  proved  a  failure, 
owing,  on  the  one  hand,  to  the  already  large  stocks  existing 
in  Europe,  and,  on  the  other  hand,  to  the  "Salitreros" 
themselves  having,  after  determining  to  fix  the  future  out- 
put according  to  the  production  of  a  given  period,  forced 
the  production  during  this  period  to  an  unreasonable  decree. 
In  consequence,  moreover,  of  the  appearance  of  new  pro- 
ducers in  the  nitrate  market  at  the  same  time,  the  "rinc  " 
collapsed.  The  fact  that  prices  which  stood  here  in 
January  1897  at  7  marks  95  pf.,  for  February — March 
1898  delivery,  fell  to  7  marks  10  pf.  in  December  of  hist 
year,  sufficiently  shows  the  unsatisfactory  course  which  the 
nitrate  business  took  iu  the  12  months  under  review. 

Last  year's  exportations  from  Hamburg  of  the  various 
potato  products  manufactured  in  Germany,  viz.,  potato- 
starch  and  flour,  dextrine  (British  gum),  and  grape-sugar, 
were  less  extensive  than  in  1896,  the  chief  reason  being  the 
low  prices  of  competing  manufacturers  in  Holland  and  of 
corn-starch  in  the  United  States  of  xYmerica.  The  total 
exportations  of  potato  starch  and  flour  from  all  Germany 
(Hamburg  exports  not  yet  published)  were  283,036  cwt.  iu 
1897,  as  against  678,728  cwt.  in  1896;  of  dextrine, 
28,614  cwt.,  as  against  51,728  cwt.;  and  of  grape-sugar, 
about 45,000  cwt.  in  1897,  as  against  89,546  cwts.  in  the 
previous  year. 

Amongst  the  industries  of  this  district  which  have  attained 
to  the  comparatively  greatest  importance  are  those  for 
manufacturing  various  chemical  products,  vi:.,  nitrates, 
sulphuric  and  nitric  acid,  sulphates,  boracic  acid,  artificial 
manures,  pharmaceutical  products,  dyeing  and  tanning 
extracts,  essences,  and  particularly  also  different  kinds  of 
explosives.  These  factories  now  employ  altogether  about 
4,000  workmen,  against  only  about  1,300  10  years  ago. 
The  rapid  strides  made,  indeed,  throughout  Germauy  by 
most  branches  of  chemical  industry  during  recent  years  i> 
proved  by  the  fact  that,  according  to  the  latest  trustworthy 
statistics  the  total  number  of  chemical  works  registered  in 
all  parts  of  the  German  Empire  was  6,144,  the  total  number 
of  persons  employed  by  them  being  125,440. 

One  of  the  prominent  branches  of  chemical  industry  in 
this  district  is  at  present  the  manufacture  of  explosives,  in 
particular  of  dynamite  and  of  all  kinds  of  gunpowder,  for 
which  several  large  establishments  exist  in  this  neighbour- 
hood. An  idea  of  the  importance  of  these  factories  may  be 
obtained  from  the  export  returns  of  this  port,  which,  iu 
1896,  show  that  about  465,000/.  worth  of  dynamite,  gun- 
powder, guncotton,  &c,  were  shipped  from  Hamburg  in 
1896   to  'foreign    countries,   the    larger    proportion    being 
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destined  for  South    Yfrica.     H.-sides  this   quantitv,  :i   coo-       cau-tic   soda  and  other  chemicals  in   common   use  in  this 
•     ■   explosive*  were  sen!  bvn.il  and  rivet      country,  and  should  the  venture  prove   Bucceasful.it  will 
t.terior  of  Germany .  probabl}  interfere  greatly  with  the  importation  from  I  - 

Britain. 


1'M.M    KKKNH      IM>     LlSBEED    <    1:1  -111  V  .     At     HAW 

Foreign  Offict  Ansa      -  Vo.  211  1.  M 

Harlmrg  rank- as  the  principal  centre  for  the  palm 

crushing   in   Karope.     Daring  the   past,  crashing  has  con- 

—tit >i ' •  source  of  revenue ;  of  late,  however,   thus 

most   severely    handicapped   through   the 

abolition  of  slavery  on  the  African  coast,  which   had  the 

■    of  raising  the  coal  of  the  raw  material    in   such  a 

ire   that,  although  On  by  way  ol    keeping 

working,  have  sold  the  oil  below  cost  price,  tin-van-  no 

impete  with  the  substitutes  of  oil,  and  will, 

in  all  probability,  have  to  abolish   the  production  of  palm 

oil  and  take  to  other  pro  lucta. 

I>ut  this  paralysis  has  been  outweighed  by  the  activity 

ivel  in  the  linseed  crushing  trad.-.     Up  to  1898  there 

was   liit  working;  the  pood  results  obtained, 

however,  caused  the  erection  of  a ad  plant,  and  although 

the  production  was  doubled  and  all  the  quantity  of  line 
cake  found  i'-  way  to  the  same  consumers  in  Great  Britain, 
prices  were  maintained.     The  production  was  again  reduced 
through  the  newfaetory   '  iyed  by  fire  in  It 

bnl  it  has  again  been  erected  and  recommenced  operations. 

Si  i.i-ii  in    ..►   <  ..1  11  1:    it    Xi\n 

/  Offici  Annual  Series,  Vo.  2105,  Mag  1898. 

■1 1  quantity  of  sulphate  of  copper  (principally  in 
casks  of  5cwt.)  is  now  being  imported  at  various  Greek 
ts,mostl]  from  Liverpool;  it  costs  abonl  17/.  per  ton; 
it  is  used  to  combat  the  "  peronosporos  "  disease  when  the 
snoots  of  the  vines  are  still  young,  Bowers  "f  sulphur  being 
applied  in  the  Inter  sta 

Boda   \-ll    \T    '/.  w  1  1 

/         ,-":'   -     l»H«.i/  Series,  No.  2105,  ilfny  1( 

i-h.  used  b}  soap-h  liters,  comes  mostly  from  Liver- 

I I;  the  quantity   imported  casks, 

equal  to  nbiuit  5,000/. 

PrBKHI    <  Hi      IM'    >IMI      M    Z\\  I  I  . 

/     tign  Offict  Annual  Series,  .V...  8105,  Hay  IE 

in-  oil,  1  stracted  from  the  U ■  an. I  refuse  of  the 

olives  b}  chemical   proeess,  verj  littli  ■■■  ■     eip  rted  in  its 
ii  being  used  in  producing  green  roap, 

the  1   of  which  was  about   24i    and  32/.  per  ton   f.o.b. 

rdio  1  (live  oil  soap,  about  9  ..1 

nkct  each   i  I   ..ki  1  ted  Btlj 

for  the  Levant,  each  .  50  dr.  01  about  1/  5i   pet 

I  1:  l  1. 1     -.1     1   ..1:1  I      IS    I  - 

/  I '.-;        I  S  Y".  2105,  May  1  - 

The  ■  exported   i  I  to  have 

■  -in. 11 1  in  i"  lb  each, 

and  i 

■ml    Kg}  pt. 

are. 


chii 
ii  and  pyrena 


Si. .m   I  \  1.1  -ti:  v   OS   Bai.kn    IK    1897. 
Foreign  Office  Annual  Series,  A      !  May  1898. 

In  comparison  to  many  other  sugar  factories,  the  Mann- 
heim refin.-ry  did  a  tolerably  good  business.  Notwithstand- 
ing Germany's  enormous  beet  sugar  production,  sugar  in 
Germany  remains  somewhat  an  article  of  luxury,  the  price 
being  comparative]}  dear  and  the  consumption  small.  This 
i-  dm-  to  the  Government  paying  an  ever-increasing  premium 
on  all  sugar  exported,  and.  to  recoup  itself,  exacting  a  very 
lieavv  t..\  amounting  at  present  prioes  t.>  over  inn  pet  cent. 
on  all  sugar  consumed  in  German}  itself.  •  If  course,  thi- 
state  of  thing-  is  condemned,  and  there  is  a  desire  to  get 
rid  of  bosh  tax  and  premium.  A-  long,  however,  as  other 
countries  adhere  to  export   premiums  then  spent 

of  remed} .  The  situation  grows  acute  owing  t>»  the  steadily- 
increasing  production,  assisted  b}  greater  -kill  alike  in  tin- 
cultivation  and  manufacture  of  the  beet. 

Chi  mi.  u     Im.i-iiiv   OJ    Bu.en   is 
Foreign  Office  Annual  Series,  No.  8093,  Ma;/  1898. 

The  chemical  industry  suffered  b\  higher  cost  of  raw 
materials,  while  lower  prices  had  to  be  conceded  for  moat 
of  its  products.  The  great  coal-tat  colour  factories  wen'  in 
sharpest  competition  ;  the}  continue  to  pax  targe  dividends, 
and  ma}  do  so  for  some  years  to  come  Phe  soda  market 
d.  it.  .1  In  sharper  competition  of  English  makers,  and 
also  b}  the  opening  of  a  new  factory  in  Elaass.  At  pr.  i 
pries  tin-  I.,  lilum-  soda  makers  it  is  said  cannot  exist.  An 
agitation  of  the  soap  manufacturers  for  a  reduction  oi 
abolition  of  the  duty  caused,  therefore,  much  disquiet,  as 
such  a  measure,  it  i-  maintained,  would  ruin  the  German 
soda  int.  rest.  Tin  manufacture  of  sulphuric  acid  was  bnl 
sligbtl}  remunerative,  and  superphosphate  suffered  severel} 
b}  an  invasion  by  the  Belgian  article,  assisted  b}  a  reduction 
of  railway  freight  ol  •-'"  pi  i  cent,  on  artificial  manures, 
i  general  wen-  hit  b}  the  United  States 
Tariff. 

Sl<  II  l  ,\    Si  l  l  in  i:    KxroKTS. 

Foreign  Offict  A  mm.     Series,  J\  ■  '»«<■  1898. 

Uirgenti. 

The   sulphur    trade  has   received   a   remarkable  stimulus 
1896  and  1897,  since  the  establishment  ol  tht  Anglo- 
Sicilian  C pany,  which  has  put  a  Mop  to  the  i  ompetition 

held  b}  the  local  i  [porters.  Although  ii  has  raised  tin- 
price  to  a  reasonable  rate,  the  shipping  of  the  article  bus 
been  mote  active  than  in  previous  years,  as  will  he  seen 
from  the  following  return: — 


i  in  mi  m  -  is  Kxa »  v  is 

/  I       ■      v  Vo.  2110,   Man  :  t 

The  business  in  i  gland  »  as  fairl} 

hut   not  up  to  thai  The  trade  in  artificial 

manure  has  BsUen  i  ibly,  the  farmers  no*  buying 

raw    materials   and    mixing    them    -  -    instead   ■•! 

n  fertilisers       \  large  mill  is  Win    erected 
l.\  an  influential  German  company  .-.; 

I    on   the  river   Kbro,  in    tin     provino     ofTai 
fa  the  purpose  of  manufactiiring  b}  an  electrical   process 


To 


low 

\ 



Italian  ports 



Germany 

Austria 

Other  counti  tai 


lily. 

1  -:hi 

Tons. 

- 

12.1&S 

M1.I73 

B.UM 

t..««i 

ll.-t- 

Total  . 


/ 

The  output   of  sulphur   for   lost   year  gnve   ..   total  ot 
165,704  ton-,  of  which    '.i|,s47  ton- were   dul}  shipped,  and 
tons  remained  warehoused  up  to  Dec.  31,  as  is  clearly 
-how i.  |.\  the  following  table  : — 
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Quality. 


Quantity. 


Second  best  best  Licata 

Second  best  Licata 

Second  srood  Licata 

Third  best  best  Licata.. 

Third  best  Licata 

Third  good  Licata 

Total 


Tons. 
16!) 
8,050 
2 1.757 
18,343 
18,024 
11,511 


At  the  Stockholm  Exhibition  a  Norwegian  engineer 
exhibited  an  invention  for  producing  paper-glue,  dressing- 
gum,  and  soap  from  seaweed.  He  said  that  the  first  manu- 
factory in  this  branch  would  he  erected  in  this  district  owing 
tj  the  near  access  to  the  seaweed,  but  nothing  has  yet  been 
done. 


7">.'7 


The  quantity  of  sulphur  exported  from  Licata  to  foreign 
countries  during  1897  was  85,741  tons  ;  to  Italy,  0,105  tons  ; 
total,  94,S47  tons,  amounting  to  331,964/.,  showing  an 
increase  of  20,808  tons  and  124,875/.  above  the  preceding 
year. 

Sulphur  carried  by  British  vessels  amounted  last  year  to 
79,365/. 

Of  the  85,741  tons  of  sulphur  shipped  for  foreign 
countries,  31,813  tons  went  to  France;  30,8i8  tons  to  the 
United  States  of  America;  4,085  tons  to  Norway  and 
Sweden;  2,367  tons  to  Spain  ;  2,339  tons  to  Austria;  2,232 
tons  to  the  United  Kingdom  (London)  ;  1,983  tons  to 
Germany;  and  10,094  tons  to  other  countries. 

Catania. 

The  quantity  of  sulphur  exported  from  Catania  was 
90,590  tons,  as  against  95,678  tons,  in  1896. 

This  diminution  will  probably  be  more  than  compensated 
in  the  coming  year,  the  cause  being  that  the  users  of  the 
ground  article  have  delayed  their  purchases  in  the  hope  of 
seeing  lower  prices. 

The  operations  of  the  "  Anglo-Sicilian  Sulphur  Company, 
Limited,"  have  been  a  boon  to  the  mine  proprietors, 
who  are  now  able  to  earn  a  good  profit  on  their  industry, 
with  the  result  that  several  millions  of  lire  remain  in  the 
island  to  their  and  the  miners'  benefit,  whilst  before  the 
advent  of  said  company  the  industry  was  at  the  mercy  of 
speculators. 

In  June  1897  the  company  entered  into  contracts  for  two 
years  with  12  (out  of  15)  of  the  refiners  at  Catania  to  work- 
up, at  fixed  prices,  110,000  tons  of  crude  sulphur  into  the 
various  refined  qualities  which  are  used  in  commerce,  with 
faculty  to  sell  two-thirds  of  the  quantity  at  3  per  cent, 
selling  commission. 

These  contracts  have  also  worked  well,  with  satisfactory 
results  to  both  parties. 

The  average  price  of  crude  sulphur  for  1S97,  taking  best 
thirds  as  a  basis,  has  been  3/.  13*.  ~d.  per  ton  f.o.b. 
Catania,  as  against  3/.  7s.  for  1896. 

Sumach  and  Essences  in  Sicily. 

Foreign  Office  Annual  Scries,  No.  2120,  June  1898. 

A  decree  was  issued  during  1S97  hearing  on  the  adulters 
tion  of  sumach  and  essences  of  lemon,  &e.,  by  which  the 
exporter  was  compelled  to  mark  on  the  packages,  invoices, 
&c,  the  quality  and  quantity,  if  any,  of  the  adulterant 
used.  This  law  has,  however,  not  been  put  into  force,  and 
the  general  opinion  is  that  it  will  remain  a  dead  letter. 

The  entire  production  of  sumach  in  Sicily  ranges  from 
120,000  to  500,000  cantars  (13  cartars  =  i  ton).  The 
quantity  exported  being  about  560,000  cantars,  the  differ- 
ence being  accounted  for  by  the  adulteration  with 
"  Lentisco,"  and  a  few  years  ago  with  "  Bruca,"  the  former 
being  imported  from  the  Barbary  Coast,  and  the  latter  from 
Calabria. 

Iodine  at  Stavangeu,  Norway. 

Foreign  Office  Annual  Series,  No.  2119,  June  1898. 

A  manufactory  for  burning  seaweed  into  kelp,  and  pre- 
paring it  into  iodine,  has  been  started.  Enormous  lots  of 
seaweed  are  found  along  the  coast,  but  most  of  it  has  been  I 
exported  as  kelp  to  Scotland.  The  iodine  manufactorv,  I 
"  Hillevaag  Kemiske  Fabriker,"  is  not  in  the  international 
ring  or  syndicate,  hut  the  owners  feel  sure  it  will  prove 
successful. 


Electric  Industries  at  Sarpsborg,  Norway. 
Foreign  Office  Annual  Series,  No.  2119,  June  1898. 

Since  the  Kellner  Partington  Paper  l'ulp  Company, 
Limited,  of  Manchester,  erected  their  mills  at  the  Sarpsborg 
Falls  a  few  years  ago,  they  have  been  yearly  extending 
their  business,  so  that  they  now  employ  over  1,000  workmen. 
The  latest  addition,  which  the  company  are  now  adding  to 
their  estate,  is  a  large  electric  power  station  for  the  accumu- 
lation of  motive  power  to  be  derived  from  the  waterfall. 
When  complete  they  will  be  able  to  supply  the  surrounding 
district  both  with  electric  light  and  motive  power  at  a 
minimum  of  cost.  The  Kellner  Partington  Company  is, 
however,  not  the  only  firm  who  are  beginning  to  utilise  the 
vast  water-power  which  the  Sarpfos  contains.  A  new 
company,  the  so-called  "  Hafslund  Aktieselskab,"  which  has 
been  floated  chiefly  with  German  capital,  is  also  erecting 
an  enormous  electric  power  station  on  the  opposite  bank  of 
the  falls,  which  when  complete  will  be  able  to  supply  25,000 
horse-power.  Both  companies  are  calculating  that  the  cost 
of  producing  the  electricity  will  be  so  trifling,  that  they  will 
be  able  to  supply  the  whole  of  Fredrikstad — a  distance 
from  Sarpsborg  of  about  seven  English  miles — and  the 
surrounding  mills  and  factories  advantageously  with  motive 
power. 

The  Hafslund  Aktieselskab  have  already  contracted  for 
the  supply  of  motive  power  to  two  new  factories  now  in 
course  of  erection,  viz.,  one  for  the  manufacture  of  aluminium 
and  another  for  the  production  of  calcium  carbide  used  for 
the  manufacture  of  acetylene  gas.  Besides  these  two  new 
enterprises,  contracts  are  also  said  to  have  been  made  for 
the  supply  of  power  to  two  other  factories,  the  nature  of 
which  has  not  yet  transpired.  This  new  and  sudden 
industrial  activity  is  naturally  a  great  boon  to  Sarpsborg, 
which.,  from  being  a  few  years  back  a  sleepy,  unimportant 
place,  is  rapidly  developing  into  a  busy  manufacturing  town. 
The  large  influx  of  workmen  has  necessitated  the  erection 
of  more  dwelling-houses,  and  small  wooden  huts  are  now 
springing  up  in  every  direction. 

Borax   in  Peru. 

Foreign  Office  Annual  Series,  No.  2117,  June  1898. 

The  borax  industry  appears  to  be  assuming  some  im- 
portance. In  1896,  7,350  tons,  valued  at  36,970/.,  were 
exported,  whilst  in  1897,  12,464  tons,  valued  at  C2.420/., 
were  shipped  from  Mollendo.  The  deposits  are  found  some 
20  miles  in  the  interior  from  Arequipa.  This  product  has 
greatly  increased  and  improved  trade  in  that  city,  owing  to 
the  number  of  mules  and  donkeys  employed  in  the  carriage 
down  from  the  deposits  to  the  railway  station  at  Arequipa, 
and  to  the  impetus  given  to  agriculture  on  the  adjacent 
lands  by  the  cultivation  of  alfalfa  (lucerne)  for  the  main- 
tenance of  these  animals,  the  value  of  the  alfalfa  having 
increased  fourfold  in  as  many  years ;  this  is  now  one  of  the 
greatest  interests  that  the  department  of  Arequipa  has  to 
depend  on,  and  apparently  the  supply  of  borax  is  in- 
exhaustible. 

Chemuals  at  Bilbao. 

Bd.  of  Trade  J.,  June  1898,  670. 

Chemical  and  pharmaceutical  products  at  Bilbao  hardly 
come  at  all  from  Great  Britain.  The  market  is  supplied 
partly  from  France  and  much  more  by  Germany.  Sur- 
gical instruments,  syringes  and  similar  articles  sold  by 
druggists  are  very  largely  snpplied  from  Germany. 
Chemical  products  used  in  industries  are  mostly  supplied 
from  the  United  Kingdom.  Belgium  appears  to  compete 
in  caustic  soda  and  carbonate  of  soda.  France,  Germany, 
and  recently  Belgium  have  been  competing  with  Great 
Britain  in  the  supply  of  chloride  of  lime.  France  seems 
to  >end  the  most. 
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[l  i-  cleat  lhat  if  trade  be  thought  worth  havii  j 
ared   tbroogh  a   representative.     The  i 
ing  the  exact  tastes  or  prejudices  of  the  pui 
ol    making   Hire  that    purchaser   and   seller  exactly    under- 
ttand    each    other,   of   learning  what   i-    being   done    by 
competitors,  an  the  more  ohTious  reasons.     The  advantages 
of  travel   "'-re  experienced  a   fen  weeks  a;;.,   bj  s 
who  went  to  Bilbao  to  see  if  there  was  any  market 
certain  commodity      Hewasal  the  moment  not  prepared 
pi   orders,  but  in  one  or  two  places  his  aat 
,    wanted  that  orders  were  pressed  "ii   him.     He 
that  no  British  traveller  liad  presented  bint 
many  \>  ars.     In  o  he   was  shows  an  artii 

n      Inspection  showed  that  it  had 

lie  by   the  house  which  be    represented.     It  had 

Hamburg,   re-mnde   up   Foi     sale    into 

Dtaining  a  slightl]  different  quantity,  and  then 

i     another  place  he  found  hi-   g 1s 

I  French.  Sold  in  the  tir-t  instance  in  Paris, 
the]  had  been  submitted  to  a  Bimple  process  and  re-sold  as 
French. 

QCICKSILVBB    iM'    loirt.lt    IX    OttEGON. 

i;,r,,in  <>i\l.  Annual  Series,  No.  3115,  June  1898. 

It  Black  Butte   Lam    County,  Oregon,  a  valuabli 
of  cinnabar   has   been   opened,  which  report-  say  can  be 
vs  ,rKt  .1     erj   economically   at  a  eosl   of    10  cents   per  lb. 
'lid-   ia  probably    an  understatement,  but  the  deposits  arc 
said  t"  be  very  i  >: 

■  are  said  tc  be  immensi    Lepositsol  copper  in  the 
Seven  Devils  district   in  Idaho,  which  it  is  claimed  rivals 

1 -  of  the   iniii f   Butte,  Montana,  hut  it  is  a 

difficult  country  to  open  up,  although  the  mines  have  been 

worked  more  or  less  for  years.     It  is  said  that  120, t.  wag 

rear  for  one  property.     Then    a pper 

deposits  all  ovet    these  States  embraced  in  this  Consular 
distrii  i.  but  none  of  them  arc  developed  to  any  i  stent. 

TaXTU.ES    ikom    I'l  \  i    1'iuiil:    IN    Swi:ih;n. 

/;,/  of  Tradi  .1  .  June  1898,  7:m. 
\. ling  to  a  report  of  the   French   Minister  at   Stock- 
holm, the  industry  of  textiles   made   t'r.nn   peat  fibre  has 

been  Introduced  into  6  dii    fibres,   prod 

from  peat  by  a  mechanical   pro  mixed  in  the 

proportion  oi   ~:>  per  cent,  with   pure  wool,  for  the  manu- 
facture of  yarn  similar  in  appearance  to  common  woollen 

Boaf   N oi  -i  m    IN"  .1  w  \. 
Fori        •  ■  ■  Vo.  2095,  May  1898. 

The  soap  industry  is  in  a  flourishing  condition,  and  the 
production  as  well  as  the  consumption  ol   nal  ve  made  soap 

real  i  '":'  to  the  di  'i imi  heaper  qu 

■  if  soap  "'  British  manufacture,  of  winch  onlj  -mall  imports 
have  taken  place  during  I  - 

1  i  i   i  ii  i-l  n-    IN    .1  v\  ». 

I  ,  Series,  No.  M 

Imports  of  sulpbaU  of  ammonia  have  been  effei 

ible  quantities  from   Europe  and  Australia,  chief!] 
m  in  the  lugar  fields.     Borne  planters,  however,  | 
ti>  .    or  imported  beancake,  the  chemical  pro- 

CS  "f   "Id  h  I.,  i  Mine     I--OI1  mure 

thorough)]   with   the  soil,  lined  bt                              has 

Im-.  uve  hat  ni; 

I . .  :    fo  latcs,      I  In    It ial 

..I  ait)  its  from  the  west  eo  .  d  to 

in  in  i  I"  i  n  repeated. 

(     IN.    II.  -N  \     IN     .1  >\   e. 

/  Offli i  Annual  Set        \  May 

The  '  Java,  which  island  produces  at i  i»o- 

thirds  of  the  world's  supply,  has  foi    years  been   regularly 
pped  '■'  Holland,  "here  tl  baa  been  sold  at  public  auction. 

The  large  quinine  manufacl i,  mostlj    situated    ■    Get- 

many,  who  -apply   themselves  with  the  ran  material  it    the 


Dutch    market,  have,  however,  during    the   la 

combined  to  ke  such  a  low  level  as 

render  the  cinchona  cultivation  unprofitable,  notu  ilhslan. 

the fai  ge dividends  have  been  derived  from  ihe-e 

manufactories,  part  of  which  -hould  rightly  have  found  their 
way  into  plainer-'  pockets.  In  order  to  counterbalance  the 
influence  of  this  ring  of  quinine  manufacturers,  it  was  de- 
cided, a-  mentioned  in  an  earlier  report,  io  establish  a 
manufactory  in  .lava.  This  quinine  manufactory  has  since 
been  erected  at  Bandoeng,  in  the  Preangar  Regencies,  and 
delivered  last  year  it-  first  product,  which  is  said  to  be  of 
first-rate  qual  ty,  aid  in  all  respects  equal  to  the  In  si 
European   brands.     Borne  of  tin    j  ring  the  earl] 

pan  of  the  year  were  tempted  to  -hip  their  hark  to  Europe 
rather  than  to  consign  it  to  the  Java  manufactory,  in  view 
of  the  sudden  and  important  rise  which  took  place  in  cinchona 
in  Europe  about  the  tunc  that  the  Bat  doeng  manufactory 
was  started.  Latterly,  however,  they  appear  to  have  - 
thai  this  policy,  which  could  onl]  result  in  the  eventual 
downfall  of  the  .lava  manufactory,  was  a  mistaken  one.  and 
a  number  of  them  are  nou  affording  the  local  manufactory 
good  support,  and  arc  giving  ii  a  considerable  share  of  their 
hark  for  manipulation,  so  that  the  enterprise  is  confidently 
i  in  be  a  si 

GENERAL  TRADE  NOTES. 

Tut   Dhessing  in    Phosphoric  Magk«titi    u   Lulbx. 

Mr.  T.  Beckert,  in  the  Zeitschrifl  det  Vereins  Deutm 
Ingenieuri   ils'.'T.  p.  1807),  says  thai  the  iron  ore  depo 

rellivara  are  almost  entirely  worked  for  export.  In 
order  to  utilise  the  more  highly  phosphoric  varieties  a  large 
dressing  and  concentrating  plant  ha-  been  et  ■  at  Luna 
by  the  Norhotton  Ore  Improvement  Company,  with  a 
itj  ..I  loo, (inn  ton-.  The  treatment  includes  breaking 
in  a  rock-breaker,  drying  in  Oxlad  calcinera,  crushing  by 
rolls  to  0*5— I  nun.  -izc.  and  electro-magnetic  separation 
bj  the  Ball  and  VVingham  separator,  which  removes  tin- 
clean  magnetite.  The  wasl  ting  of  silicates  and 
apatite  i-  dressed  by  jigging  and  washing,  tho  apatite, 
when  recovered,  being  ground  to  an  impalpable  powder  in 

ball-mills    lined    with   | elain    with  flint    grinding  halls. 

This  powder   i-   then    mixed    with    calcined  soda-ash    and 
heated  to  low  redness  until  it   is  slightly  fritted  in  a  double- 

imilar  to  that    used  in  chloridising   pyt 
residues.     The  product,  when  finally  ground,  i-  a  fertiliser 
i.i  vert  h it;  1 1  value,  containing  about  -in  per  cent,  of  phoa 
photic  acid  in  a  readil]  soluble  form.     In  composition  it  is 
n  qusdribasic  phosphate,  similar  to  the  -lag  of  the  b 
converter,  but   with  one  molecult    of  calcium  replaced  by 
sodium  or  <  BjNa  P,0        The  method,  which  is  due  to  I 
Wiborgh   of   Stockholm,    is    the  result   of   some  attempt* 
to  reproduce  the  -in::   phosphate  by  treating  apatite  with 
Itic  lime,  which,  ii  was  found,  could   only   be  effected  ul 
the  melting  point  of  wrought  iron;  but   when  sodium  car- 
bonate is  substituted  a  much   lower  heat,  about  700    •'.  is 

ISO  null  .  p. 

Ql  h  i,-ii  \  n:  in    Ni  w    Zl  '.i  inii. 

/      r.  n»d  Mining  ./..  Jum    t,  I 

Qovernuienl  ol  Men  Zealand  has  offered  a  bounty 
ul  t./.  |S  cci lis)  p.r  II.  lor  : he  tir-t  I (10,000 lb.  nl  quicksilver 
produced    in  the  colon]  ;   but  one-third  of  that   quantity  at 

must  be   produced    before    March   :'.l-i    1900,  and  the 
remaining  two-thirds   bj    March   Itlst    1901.       Ih.    bount] 

mount    to   R, lols.     The  existence  of  cinnabar  in 

New  Zealand    i-   known.      It    has    heen    found    in  set 

-.   and    in    some   of   them,    apparently,    in    sufficient 

lilies  to  warrant  ftirthct   exploration;  but  no  worl 
have  et  n  been  undertaken. 

\i.k  vii    in    ]!i  --i  \. 
t'Ae»i  and  Druggist,  June  11,  1898   940 

Like   the     I  lea,    Russia    i-   slowl]    giving   up 

British  alkali,  and  make-  her  own  In  the  Solvaj   prw 
Ljubimow   and    Bolva]    have   three  works,    producing 

million  | 1-  i  I   ;  lb.)  of  soda  annually,    including 

ds  of  caustic  soda.    The  imports  of  -oda  fell 
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from  2,011,000  poods  in  1885  to  887,000  poods  iu  1894. 
There  is  a  special  reason  for  so  rapid  a  diminution  in  tin- 
imports.  The  purification  of  one  million  poods  of  naphtha- 
products  used  to  require  two  million  poods  of  caustic  soda 
annually.  For  a  long  time  the  soda  residue  was  worthless 
waste,  until  improved  processes  were  devised,  and  a  regen- 
eration of  the  residue  in  reverberator*  furnaces  succeeded. 
Baku  now  requires  300,000  poods  for  naphtha-purification, 
and  half  of  this  is  recovered.  Glauber  salt  is  found  in  vast 
quantities  near  Tiflis,  but  is  little  utilised.  Most  of  the 
hydrochloric  acid  made  iu  the  Le  Blanc  process  is  trans- 
formed into  zinc  chloride  for  the  impregnation  of  railway- 
sleepers  ;  and  bleaching-powder  manufacture  by  the  Weldon 
process  is  an  increasing  industry. 

Japanese  Purchases. 

Chem.  and  Druggist,  June  11,  1898,  9G4. 

Among  the  drugs  and  chemicals  imported  into  Japan 
during  18117  were  :  — Alcohol,  100,974/.;  1896, -'52,66(1/.  ; 
bicarbonate  of  soda,  12,044?.;  1896,  13,026/.;  carbolic  arid. 
4,239/.;  1890,  13,132/.;  caustic  soda,  23,915/.;  1896, 
9,218/.;  chlorate  of  potash,  51,840/.;  1896,  46,928/.; 
amorphous  phosphorus,  29,232/.  ;  1896,  19,129/. ;  and  sali- 
cylic acid,  20,490/. 

American  Sulphur. 
Chem.  and  Druggist,  June  18,  1898,  1001. 

The  recent  high  prices  of  sulphur  in  the  United  States 
have  called  attention  to  the  resources  there  for  the  produc- 
tion of  brimstone  iu  Colorado.  It  is  undoubtedly  the  case 
that  in  the  Western  States  there  are  several  valuable  deposits, 
and  iu  the  mining  section  of  the  Chicago  Exhibition  were 
exhibited  several  excellent  specimens,  and  information  was 
given  that  the  deposits  only  lacked  capital  to  work  them.  It 
is  said  that  in  Colorado  there  is  in  sight  about  3,000,000  tons 
of  almost  pure  sulphur  which  is  of  a  greyish  colour,  but  the 
nearest  railroad  is  about  40  miles  distant,  and  the  cost  of 
transportation  about  14  dols.  per  ton.  An  attempt  to  get 
this  worked  by  New  York  houses  has  recently  failed.  It  is 
also  stated  that  the  Western  Chemical  Company  is  operating 
the  Vulcan  mine  in  Gunnison  County,  Col.,  and  has  already 
shipped  six  carloads  of  85  per  cent,  sulphur  to  Denver. 

Peppermint  Oil. 

Chem.  and  Druggist,  June  IS,  1898,  1000. 

The  production  of  peppermint  oil  in  the  United  States 
is  approximately  250,000  lb.  a  year,  the  bulk  coming  from 
Michigan.  For  many  years  Wayne  County,  N.Y.,  took  the 
lead  as  a  producer,  with  an  annual  output  of  150,000  lb., 
but  the  production  there  has  now  decreased  to  25,000  lb.  or 
30,000  lb.,  owing  to  many  farmers  finding  prices  unremune- 
rat.  e.  The  output  of  peppermint  oil  in  Japan  in  1H97  was 
estimated  at  187,000  lb.  In  1896  Germany  imported 
Japanese  oil  to  the  extent  of  53,000  lb. ;  in  189.3,  44,000  lb. 
In  Thuringia,  Germany,  the  plant  has  been  cultivated  on  a 
moderate  scale,  but  only  a  small  quantity  of  oil  has  been  so  | 
far  produced.  China,  Spain,  and  France  each  grow  enough 
peppermint  to  show  a  small  surplus  for  export.  At  the  low 
prices  now  ruling  for  American  peppermint  oil  it  is  not 
possible  for  any  but  the  largest  growers  to  secure  a  profit, 
and  the  tendency  is  to  drive  out  the  small  growers. 

Kauri   Gum. 

Chem.  and  Druggist,  June  18,  1898,  978. 

A  Commissiou  appointed  by  the  New  Zealand  Government 
has  reported  upon  this  industry.  They  find  that,  although 
the  yield  was  over  8,000,000/..  practically  nothing  was 
returned  to  the  revenue  of  the  colony,  while  it  involved  a 
large  destruction  of  soil.  The  work  is  mostly  done  by 
Austrians,  who  send  their  wages  out  of  the  country.  The 
Commission  recommend  that  no  one  be  allowed  a  licence  to 
dig  gum  until  after  12  months'  residence  iu  the  colony;  also 
that  an  export  duty  be  levied  of  from  Si.  to  5/.  per  ton. 


Ore  Discovert  at  Dungamnon. 
Ironmonger,  June  16,  1898,518. 

During  the  past  week  one  of  the  most  valuable  deposits 
of  ore  and  fireclay  ever  fonnd  in  Ireland  has  been  discovered 
at  Dungaunon.  The  mine  belongs  to  the  Ranfurley  Coal  Co. 
Three  seams  of  iron  ore,  6,  18,  and  42  ins.  respectively  in 
thickness,  containing  a  large  percentage  of  metallic  ore  and 
several  beds  of  fireclay,  were  found.  The  discovery  of  iron 
ore  in  this  district  opens  up  a  new  field  of  industry,  as  no 
ore  was  known  to  exist  in  the  locality.  Arrangements  are 
being  made  to  commence  miuing  operations  at  once. 

Bermuda  Arrowroot. 

Kew  Bulletin,  No.  135,/)/).  50 — 51. 

One  reason  for  the  superior  character  of  Bermuda  arrow- 
root is  the  scrupulous  care  taken  in  every  stage  of  the 
manufacture.  The  mode  of  eultnre  is  very  similar  to  that 
of  the  common  potato.  The  roots,  after  being  collected, 
are  washed,  and  their  outer  cutie'e  completely  removed. 
This  process  requires  care,  for  the  cuticle  contains  a  resinous 
matter  which  imparts  colour  and  a  disagreeable  flavour  to 
the  starch,  and  cannot  be  removed  by  subsequent  treatment. 
The  pared  roots  are  then  well  washed,  and  crushed  to  a 
pulp  between  powerful  rollers.  The  pulp  is  thrown  ipto 
perforated  cylinders,  where  it  is  agitated  by  revolving 
wooden  paddles,  while  a  stream  of  pure  water  carries  off 
the  fecula  from  the  coarser  fibres  of  the  pulp,  and  discharges 
it  through  the  perforated  bottom  of  the  cylinder.  Thence 
it  is  conveyed  in  pipes,  and  passed  through  fine  musliD 
strainers  into  reservoirs,  in  which  it  is  allowed  to  settle,  and 
the  supernatant  water  drawn  off.  After  repeated  washings, 
it  is  again  allowed  to  settle  for  some  time,  when  the  surface 
is  skimmed  with  palette  knives  of  German  silver.  The 
rollers  and  cylinders  are  made  of  brass  and  copper.  The 
drying  is  conducted  with  equal  care  and  cleanliness.  The 
substance,  spread  in  flat,  copper  pans  placed  on  rollers,  is 
covered  with  white  gauze  and  run  under  glass-covered  sheds 
when  there  is  danger  from  rain  or  dew.  When  dry  it  is 
packed  with  German  silver  shovels  in  new  barrels  lined 
with  paper,  which  is  stuck  in  with  arrowroot  paste.  The 
barrels  are  exported  on  the  decks  of  vessels  under  cover, 
since,  if  placed  in  the  hold,  the  arrowroot  might  be  tainted 
bv  the  effluvia  of  other  freight. 


The    Mineral    Production    of    Turkey. 

Eng.  and  Mining  J.,  June  11,  1898,  696. 

The  Ministry  of  Agriculture,  Mines,  and  Forests  of  the 
Turkish  Empire  has  issued  a  statement  showing  the  "aver- 
age annual  production  "  of  the  mines  of  the  empire.  The 
quantities  are  in  metric  tons.  This  is  believed  to  be  the 
first  official  statement  ever  made  of  the  mineral  production 
of  Turkev.     The  table  is  as  follows  : — 


Tons. 

Chrouio  ore 36,500 

Manganese  ore 55,300 

Emery 12,500 

Aisenic 500 

Antimony 2,300 

Copper  ore 10,000 

Zinc 1.800 

Calamine fioo 


Tons. 
Argentiferous  lead  . .    9,500 

Lead 2,500 

Geld  ami  silver  ore..         ]5 

Quicksilver 2 

Boracide 16,800 

Borax 3,900 

Sulphur 500 

Lignite 15,00(1 


The  production  of  lignite  does  not  include  that  of  the 
mines  of  Heraelea,  which  are  exploited  by  the  Ministry  of 
Marine. 

Action    of    Quicksilver    on    Aluminium. 

Eng.  and  Mining  J.,  June  11,  1898. 

According  to  La  Revue  Technique  of  Paris,  M.  C. 
Margat  finds  that  if  the  surface  of  a  plate  of  aluminium, 
which  has  been  well  sandpapered,  is  rubbed  lightly  with 
amalgam  of  mercury,  there  will  be  produced  on  it,  withiu  a 
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very  short  time,  an  efflorescence  of  alumina.  The  surface 
nt  the  metal  will  be  Boon  covered  with  a  growth  of  the 
ina.  But  beat  applied  to  the  plate  suffices,  by  reason 
of  the  volatilisation  of  the  mercury,  to  arrest  the  pheno- 
menon entirely.  It  is  probable  that  the  mercury  induces 
catalytic  action,  and  that  it  then  allows  the  aluminium  dis- 
integrated by  its  presence  to  be  more  readily  attacked  by  the 

oxygen  of  the  air.     The  plate  daring  the  action    bee - 

heated  to  a  degree  appreciable  to  the  touch. 

I'n]  v-ji  Salts  in  Germ lhy. 

Eng.  and  Mining  J.,  June  18,  1898,  730. 

At  Seesen,  in  Brunswick,  potash  salts  have  icred 

at  a  depth  of  2,190  ft  Of  the  bed  27  ft.  have  been  bored 
through,  the  cores  yielding  on  analysis  24*14  per  cent,  of 
pota  --mill  chloride. 

Sulphate  as  Ammum*   PRODr/cnow. 

Eng.  mill  Mmitiii  ./..  June  18,  1898,  730. 
—  The  production  of  sulphate  of  ammonia  in  Great  Britain 
in  1897  was  as  follow- : — Gas  works,  182,724  long  tons ;  iron 
works,  17,779;  shale-oil  works.  37,153;  coke  ovens  and 
producers,  10,624  ;  total,  198,280  long  tons,  an  increase  of 
tons  over  IN'.ui.  In  spite  of  the  increase  in  production 
the  price  has  risen.     The  iinicased  consumption  nf  sulphate 

of mouia  in   making  fertilisers  h:is,  however,    interfered 

with  the   imports  of  nitrate  "i    soda.      The   production  of 

sulphate  of  ami fia  in  the  United  States  in  1897  amounted 

to  .'!,l  11  tons,  chiefly  from  coke-oven  gases. 

1  os  1    1  iVE.ua   w   Blab/i    Fi  b»  k  1  s, 

Eng.  iiml  Mining  ./.,  June  II,  1898. 

An    experiment   of    considerable    importance    to   large 

1  N  in  progress  for  some  time  at 

the  Newport  [ronworks  of  sir  B,  Samuelson  and  Company, 

Limited,  Middlesborough— the  erection  of  coke  ovens  dose 

to  the  blast   lurnuis,  instead  of  at  the  collieries — and  a 

espondenl   of  the   London  "Colliery   Guardian "  says, 

that  so  satisfactory  bas  been   the  result,  that  the  firm  are 

proceeding  to  double  the  number  of  ovens  at   the  Newport 

Works,  so  thai  before  long  the  whole  of  the  6,000  tons  of 

which   they    use    weekly   in   their  furnaces,  will  ba 

manufactured  within  1,000  ft,  of  th    furnaces  in  which  it  is 


consumed.  Some  of  the  German  ironmasters  have  adopted 
this  system  with  advantage,  and,  so  far,  the  above-named 
firm  is  said  to  be  the  only  one  in  England  that  has  ven- 
tured to  make  this  new  departure  ;  but  it  will  not  long 
occupy  this  position,  for  other  Cleveland  blast  fin 
proprietor*,  who  are  also  colliery  owners,  are  reported  to  be 
considering  the  matter,  and  others  would  be  among  the 
number  if  they  COnld  get  the  necessary  land  in  proximity 
to  their  furnaces. 

The  main  advantage  claimed  for  having  the  coke  ovens 
near  the  blast  furnaces  where  tin-  coke  is  to  be  consumed, 
is  that  the  quality,  as  fed  into  the  furnace,  is  better,  and 
the  quantity  needed  per  ton  of  iron  made  is  smaller  than  if 
the  eoke  has  to  be  brought  from  the  colliery.  There  will 
be  less  moisture  in  the  coke,  especially  in  wet  weather  or 
in  winter  time.  Being  put  itito  the  furnace  drier,  the  latter 
has  less  work  to  perform,  as  the  moisture  that  is  acquired 
mi  the  journey  has  not  to  be  evaporated,  and  the  smelting 
of  the  ore  is  effected  at  a  quicker  rate,  thus  increasing  the 
production  of  tin-  furnaces.  There  is  also  less  handling,  as 
the  coke  is  taken  direct  from  the  ovens  to  the  tops  of  the 
furnaces  in  the  ordinary  barrows.  By  this,  labour  is  saved, 
and  what  is  of  even  more  importance,  is  that  the  coke  i> 
much  less  liable  to  be  broken.  It  is  thus  in  a  state  better 
calculated  to  support  the  materials  in  tin-  furnace, and  more 
appreciated  by  tin  b'ast  furnace  manager,  who  calls  for  a 
hard,  dry  coke,  whirh  cannot  easily  be  crushed  in  tlie  fur- 
nance.  The  objections  to  the  manufacture  of  the  coke 
awaj  tin .n  the  oolliery .  it  is  contended,  are  mueh  more  than 
counterbalanced  by  the  advantages.  It  is  true  that  the  coal 
which  has  to  be  carried  from  the  pit  to  the  eoke  ovens  at 
the  furnaces  outweighs  tiy  between  30  to  10  per  cent,  the 
tonnage  of  coke  which -would  have  to  be  conveyed  if  that 
coke  had  been  made  at  the  colliery.  Further  than  thai.  as 
a  rnle,  land  on  which  to  ire  1  eoke  ovens  ni  at  a  colliery  Is 
cheaper  than  it  is  near  the  blast  furnaces,  and  labour  is 
cheaper.  Km  when  ovens  are  used  in  which  the  recoverj 
of  the  by-products  forms  a  feature,  the  ovens  near  the  fur- 
naces are.  in  the  Cleveland  district  at  least,  considerably 
less  distant  from  the  chemical  works  in  which  the  by 
products  are  utilised  than  are  those  at  the  collieries:  but 
thai  is  not  a  matter  of  paramount  importance,  for  the  rail- 
way carriage  would  not  amount  to  much  in  either  ease. 
Besides,  the  Cleveland  pig  iron  makers  seem  to  favour  the 
old   beehive  oven  rather  than  the   nwer  forms  of  oven — at 

hast  ,in  \  consider  tl oke  better,     lie  experiment  made 

by  Sir  IS.  Samuelson  and  Company  is,  however,  with  the 
patent  ovens,  and,  as  is  stated  above, the  firm  have  reason  to 
be  satisfi  d  with  the  result  of  their  enterprise. 


Mineral  Production  of  thr  United  States  i\ 
II.  I'.  Rothwell.    Engineering  mid  Mining  Journal,  Mmj  25,  1898,  6:i". 
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Products. 


Custom- 

Value in  Place  ol 

lie  a 

\  a'lle  ill    1' 

ary 

Quantity. 

Produi 

Production. 

nn  ^. 

Customary 
Ueasures. 

Mi  trie 
lens. 

Totals. 

f.  1   \l 
Tun. 

Customary 
Measures. 

Metric 
Tons. 

Totals. 

I'.i  If. 
Ten. 

Dots. 

Dels. 

Dols 

Dols. 

Bta.  T. 

60S 

639 

965,811 

jO-88 

621 

;■  n-27 

227 

:i.-,.iMin 

154-19 

209 

12400 

I54'07 

328 

298 

60,624 

171  '00 

324 

291 

51424 

176-00 

3,211 

34-200 

WflJ 

••!. 

2.721 

an,  MM! 

11-17 

1,550 

1,408 

108,500 

77*17 

1.  

1,101 

105  000 

ITU 

2.  H" 

2,21  I 

7t1.m11 

:ts-.-,7 

' 

10-36 

36,651 
1,700 

8,500 

ll-(iii 
5  "51 

6,000 

,-,.13'J 

t«M 

304 

16^00 

::•(.! 

•• 

1.403 

l.'-'7.-| 

1,681 

1,479 

sii.2211 

a -70 

Mi.  T, 

1 1,1  itm 

12,788 

♦22,700 

38"07 

1 1  1  ,.'. 

1 1,021 

163480 

38419 

27-58 

42,-068 

1,168476 

10,280 

3,111 

12l.lt" 

718 

12,870       19-48 

77" 

698 

15.400 

2 1,4 1 1 

18410 

862,680       l'.'.'.s 

66.000       12-18 

2.ICS 

6-88 

17,184 

182,5 

11,186 

37,383 

S-38 

., 

21.900 

s;..;ik' 

I'll 

21.7s! 

109484 
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2 
:i 
4 
6 
8 
7 

9 

in 
II 
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1:1 
11 
10 
0; 
17 
is 
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Nob  m  1  1  1 1  in  . 

Abrase 
Carborundum 

nun 

1  trashed  steel 

Dial e'l 

Btuerj 

Garnet 

t s 

I 

1,1 1/  el  A  still 

Tripoli 

Whelsl s 

Alum 

Aluminum  sulphate 

Vcminmuiii  sulphate  .  ■ 

Asphalt 

asphalt  a-  1 11 -1  me  .  - . . 
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Mineral  Phodoctiok  ok  the  United  States  in  1897 — continued 


1897 


No. 


20 
21 

22 

as 

24 
25 
26 
27 
28 
29 
80 
31 
32 
S3 
31 
35 
36 
37 
38 
39 
40 
41 
12 
43 
44 
45 
40 
47 
48 
49 
50 

SI 

62 

63 

64 

65 

56 

67 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

7U 

71 

72 

73 

74 

75 

76 

77  | 


Custom- 
ary 
Meas- 


Quantity. 


Value  at  Place  of 
Production. 


Quantity. 


Customary 
Measures. 


Metric 
Tons. 


Total*. 


Per  M.    Customary       Metric 
Ton.      Measures.        Tons. 


Value  at  Place  of 
Production. 


Totals. 


Per  M. 

Tons. 


NoH-METAiiro— cont. 

Bauxite L.  T. 

Borax  (crude) Sli.  T. 

Bromine Lbs. 

i '  ik-ium  caroidti Sh.  T. 

Cement,  natural  hydraulic  . . .  Bbls.n 

Cement,  Port  land „    b 

Cement,  slag ..    c 

I  Chrome  ore L.  X. 

Clay  products Sh.  T. 

Coal,  anthracite „ 

:  Coal,  bituminous „ 

Coal,  cannel 

Coke 

Cobali  oxide Lbs. 

Copperas Sh.  T. 

Copper  sulphate Lbs. 

Feldspar L.  T. 

Fluorspar Sh.  T. 

Fullers  earth 

Grahamite(fe) „ 

Graphite,  crystalline Lbs. 

Graphite,  amorphous sh.  T. 

Gypsum 

Iron  ore I,.  '['. 

Litharge Sh.  T. 

Magnesite 

Manganese  ore L.T. 

Mica, ground Sh.  I. 

Mica,  sheet Lbs. 

Mineral  wool Sh.  T. 

Monazite Lbs. 

Natural  gas 

Paints,  metallic .'  Sh.  T. 

Paints,  oehcr.  Ac M 

Paints.  Venetian  nil M 

Paints,  white,  red  lead ,', 

Paints,  zinc  oxide 

Petroleum  (crude) ,       Bbls  d 

Phosphate  rock L.T. 

Precious  st  mes 

Pyrites L.  T. 

Salt  Bbls.« 

Silica,  sand,  and  quarts 1..  T. 

Slate,  roofing Squares 

slate,  manufactures 

Soapsfone Sh.  T 

Soda,  natural 

Soda,  manufactured M.T, 

Stone  for  building 

Stone,  limestone  (flux) I..  T. 

Strontium  sulphate Sh.  T. 

Sulphur L.  T. 

Sulphuric  acid Sh.  T. 

Talc,  common 

Talc,  fibrous 

Uranium  ore 'rt 

Zinc  ore,  exported L.'t. 

Estimated  product  unspecified 

Total  non-metals 

Metals. 

Aluminium £,0$. 

Antimony 

Copper(,i'i) 

fold  ■: .'.'  Oz's./' 

Iron,  pig L.  X, 

Iridium Qzs_ 

Lead,  value  at  New  York  ....  Sh  T 

Nickel Lbs.' 

Platinum <  izs./- 

Quicksilver Flks.r/ 

Silver,  commercial  value <  >zs  f 

Zinc Sh.  T. 

Total  metals 

Grand  totals ■ 

I 


17,096 
13,820 

559  285 

-Jin 
7,407  311 

1.577,2s;; 

"  702 

is, I 

139,468,659 
54,661 

1  l'.slj,-, 

11.17" 

Is.  732.  MM 

2i.:.i>7 

6,000 

11.32(1 

1.282 

405,006 

-.71 

195  55 

16,000,056 

6,500 

2,067 

168,526 

.--To 

r,.s.,:; 
17,500 

:;i.s,;:, 
17.s;t.-, 
5,998 

lis;-', 

55,254,795 

937372 

109,282 

720,399 
699,100 

14,350 

10  o 


.•;.::'!.  it:. 

8,800 
1,019,  KH 

7. "'.is 
51,816 

"2,324 


17.;.;:' 

12,084 

!6 

7*0 
1,007,980 

L'sj.lsl 
"  713 

■  •  II 

7  5,817 
22,150 
5,432 

i  || 
520  , 

5,897 
1,875 

517 
;  7,997 

8 

28,908 
16,179 

ii.;;:.i 

952,370 

111.030 
1,995,017 


13,018 

2,722 

1571475 

3354382 


Dols. 

Dols. 

t.',7  1  ' 

2-46 

268,400 

22-111 

143,074 

.;0-67 

Is, .111,1 

61-54 

1-35 

2,502,479 

s71 

7,77.-. 
65,000, 

113,401,602 
146,491 

52,662 

18,000 

i;s.i:.; 
38,460 

18325 

3,850 

31,200,889 

540,300 

9,715 

9,687 
12,628 
61,614 

875 

1". 

lltJ.lilT 
17s, :;..; 

7.'<i;.,-iiu 
1,189,725 

2,812,11  I 
200,000 

1.076,039 

2,860,86-2 

467.578 

143,500 

65,000 

3,621,925 

30,599  - 11 

1,669,447 


W90 

8:08 

■_';.:. 

1st 

.1  J  98 

5-19 
1-91 
6-66 

r  in 

3'29 
1-93 

.VI J 
2-06 

jva 

U-60 

11-15 
11-05 

82-67 
8-50 
2-93 

2-63 
8-67 

1-47 

ri'02 

23-88 
23-00 

F48 


3,861              72,200  ls'7" 

17.331.517  18-74 

63,685  9-87 

17,007           266,080  545 


2,361 


17, ins 
5.000, 


-Oils 


20,590 

19.  inn 

187,149 

1,925 

7.781377 

2,272,971 

Ml, 

50 

147,3   ' 
56,511 

12,712,340 

11,924 
61,012,945 
20.900 
9.02.-, 
17,049 
1,756 

18,316,967 

9300 

1,907 

156,787 

2,692 

1 in 

36,293 
11,151 

in     1 
26,262 

128,466 

I  52 1 
750,000 

1*8,974 

7i. 


(347,688 

40 

1,690 

1,128,7  H 

58336 

17 

9,251 


20,919 

1 7399 

221 

1,746 

1,058,883 

112,405 

51 

17.759,665 

I,,  818 

8,187 

1,-92 

,  1450.487 

1,090 

18,610,038 

N.i'Sl 

1.730 

2, 1 1" 

j  H.<s:t 

5.111 

is 

'32325 

10,116 
1,169 

23.825 

920,577 

1,670,592 


17.213 
1,636 

277.H72 

36 

1,717 

1,023387 

8,676 

53.370 
15  ' 


Dols. 

41.180 

388, 

136,402 

1:11,7.-11 
1.127.121 

60,000 

550 

,,  60.000.000 

65  857,717 

120305382 

153.115 

23,367379 

32,810 

56,565 

2340,518 

113,773 

74,456 

91.634 

52.680 

11,691 

11,400 

711,952 

31,138,844 

7,628 
332,700 

16,615 
15,484 

2,0lifl 
10,000,000 

370394 

110,166 
85.690 

2,718.240 
101300 

".::< 

1358.364 
1.125, 

547,646 
189,740 
110,006 

.-..771..;."..; 

1368,983 

■Jim 

34,814 

21.Hil.li79 
82,796 
288,185 

9.010 

211.35U 

,-.0110.111111 


Dols. 

1-97 
22-03 

j  0-02 
77-17 
3-90 

9  45 

10-7S 

I  '7:1 
0-88 
2'98 

2-112 

i.-|-7:, 
5-23 

9"09 

33-09 

."■111 
In- 15 
3-52 
I -07 

100-11 
r  11 
2-09 

j  1  '09 

8-81 

111-11 

li'-ae 

10-89 
10-96 
99-21 

s;-is 
5"62 
8-95 

8:8* 

2-M 

1-48 

n  3-01 

I0'9I 

84-25 
80-84 

(1-43 

:.-.-,-, 

20-27 
19-19 
9  -.'.4 
5-89 
fiOO-06 
22-48 


1,300,0110 

1,226,090 

179306,183 

2,55s.  123 
S,023,1S7 

174,792 

17.17" 

200 

29,868 

.-.S.4SS.S10 

77,637 


/  i>89,676 

556 

217,639 

8,761,097 

153,479 

3  7.7ss 

j  6-21 

1,036 

il,S19,2ll8 
70,132 


184,999,136 


520,000  iii-s.-.  i.mio.OOO 

84,717  152-37  1 .500.000 

,-l,.i..:;,s:i7  ?.3i:S5  7,lo,l:io.71'.i 

52,886309  l'664-60  2.864376 

91,577,010  W45  9,652,680 

2H-27. 

10,411,843  54-07  197.718 

4,464  ./0-.-.7  13,700 

--'sin,  BO-89  200 

1,104,997  1066-58  20. 17:1 

39,845,992  <  81-58  56,457,298 

6,117.796  S6-86  100.387 


,;  1,8]  1,400 

680 

231,421 

89,092 

9307.183 


179368 

I.-..2-.: 
j  «"21  I 
965  J 
56,004 
91,070 


J  l. 


181,692,497 


1.400.000 

107.250 

56,325,055 

i9.21ll.795 

98,677,312 

606 

11,7S4,093 

11,668 

991.IIH2 
::;  755315 
8371389 


./0-77 
157-72 
843'39 
661-60 

9'45 

65-73 

j«'7fi 

488-89 

1086-94 

19-22 


252,959,625 


264,53S.4S5 


727,958,761 


746,230,982 


iuofuKw?  ?oa^nd(ul„1te.1'fhe(antbrici,e  Swttn'  is'the^f  fnW  ^  ?**■  ■  W*-^  «*     (*)  Bitutnin, 

(i)  Kilograms  or  per  kilogram.      /,)       ol  , 1 i   K ,    u,  Z ■     f    1  mTexL      I     ?  Tbe  vlw"^, V'8'"'''-   Arfau»»s-  «™> 

per  lb.  less  than  the   average  price  of  1  ike  ronn      i    \    !  v,V  v  1  °  0f  the  MPe"  Production  is  calculated  at  0-25  cents 

only  approximate,  and  wifbe  revised.  PP  New  York.     (»)  Value  per  square,     (p)  \alue  per  cubicfoot.      ,    This  figure  is 

andtrid)'ati0nS:  SI'  T"  Sb0"  '°nS  (2'°00  'bS°  :  L-  T"  IonK  ums  i-it"  lbs')  ;  tt 


210  lbs.)  j  M.  T.,  metric  tons  (22)1-6 lbs.)     Squares  (100  sq.ft.,  lapped 
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BOARD  OF  TRADE  RETl  HNS 

SlDIMlHT    OF    IMPORT'*. 


Month  ending  31st  May. 

Articles. 

1897. 

189s. 

£ 
1,693,518 

1,1*8,172 

£ 
1  797.874 

Chemicals  and  d 

564,129 

Haw  materials  for  non 
dusti 

textile  in- 
uports  .... 

8,609,859 

Total  value  of  all  ii 

3c;.".  i 

37,706378 

Summary  of  Exports. 


Month  ending  Slsl  May. 

Articles. 

1897. 

1898. 

Metals  (other  than  machinery)  .... 

£                         £ 
2,954*991              2,7383*8 
7*3,610                o;:.:«v 

2,888,967               2326.138 

19,322.1  ie 

17.SU,;:,  1 

Imports  of  Metals  for  Month  endino  :iWt  Mat. 


Quantities. 


Articles. 


1S97. 


Values. 


1897. 


Copper  :— 
Ore 

..  Tons 

i.:>U 

£ 
18,057 

£ 

Regulns  

7340 

161345 

187382 

6383 

5340 

316355 

288,107 

Iron  :— 

11,788 

8327 

28,565 

Ore 

314,514 

Bolt,  bar.  a.-.  . 

1332 

18,138 

87,0*3 

Steel. unwrought 

3488 

8,191 

18,267 

Lead,  pigand  sheet      „ 

13316 

17373 

156,700 

241,072 

Pyrites 

62,697 

106319 

Quicksilver 

..    Lb. 

68,260 

Value  ( 

.. 

79,460 

Tin 

..   I'wt. 

3*384 

10*391 

121,606 

6,788 

I0M83 
153387 

119,730 

Other  articles  .. 

f  iih'lals 

187383 

Total  value  c 

•• 

•• 

i 

Imports  of  Chhktoau   hid   Dtbbtupts  rOB  Mouth 
kmiinci  81si   Mat. 


Imports 

of  Oils 

for  Month  ending  31st 

Mat. 

Articles. 

Quantities. 

Values. 

1897. 

1893. 

1897. 

is;.-. 

Cwt. 

19,570 
2,145 

-v  IS 

13,414,437 

2,428 

13*6 

1326 

l.SSs 

883S1 

2  876 

551 

16318 

£ 

70301 

8931 

2*4,726 

•8384 

1.573 
79387 

574,728 

£ 
30308 

70.107 
227351 

1 
1.1.213 

37374 

Olive 

....  Tuns 
. ...  Cwt. 

Other  articles 

....  Gall. 

.  Value  £ 
of  oils... 

Total  nine 

51.1.129 

Imports    of    Kaw    Material    for    Xon- Textile 
Industries  for  Month  ending  :11m    Mat. 


Articles. 


Quantities. 


1897. 


is'.-. 


Values. 


I8B7. 


use. 


Bark.  Peruvian  . .  Cwt. 

Bristles Lh. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 

Lac,  Ac  „ 

Gutte-peroha....       „ 
Hides,  raw  t— 

Dry 

Wet 

Ivory , 

Manure:  — 

Guano Tons 

Bones , 

Nitrate  of  soda 

Phosphate  of  lime 

Paramo Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  : — 

t  Ibemica] 

m<  obanioa] 

Rosin Cwt. 

Tallow  and  stearin      ,. 

Tar Barrels 

Wood:- 

Hi'wn Loads 

Sawn 

Staves 

Mahogany Tons 

Other  articles Value  £ 

Total  value 


3,7  IS 
358397 

30,191 

5,659 
17387 
8315 

5*384 

4.1.113 
828 

2,112 
3388 

'J':.:' IT 
18371 
2,812 
19356 

■    34318     [ 
74318 
175381 

5,635 

2i'.».:i9.'. 
Ill.Tsll 

7.053 

1,681 


£  £ 

1.909  !        U.46.-.  9,540 

280,753           18305  31318 

37312        SS0.BU6  416,913 


1388 

7,338 

48,178 

t.i'.i; 
17. H7 
22,788 

.VJ.lDt 

1 387 


10.058         10326 

4L207 

185,219        119.871 
94,731  85,184 

21316 


1 1.460 
145.209 
88,478 
46,167 
26332 
7531 ' 


16336    )  K,  .,,, 

j     |si.).v> 

17.904 
6,788  388 


148.028 

812310 

7,201 


519,728 
1,108,286 

:is,si.', 
16366 

1I37.KW 


128339 
81367 

13.728 
13.6W 
37332 

88,176 

40.402 

177.962 
3,673 

80361 

790.102 
11.794 
I63M 

9S1.419 


4.1  16472     3,809358 


Besides  the  above,  drags  to  the  value  of  81307L  were  imported,  as 
against  87,7871.  in  May  1897. 

Exports  of  Mktals  (other  than  Maciiinert)   fob 
Month  ending  3  1st  Mat. 


Articles. 

Quantities. 

Values. 

1897. 

1898. 

1697. 

1898. 

£ 

£ 

18308 

7.770 
46,004 

87301 
101361 

35.07* 

Copper: — 

Inwrought 

181.153 

- 

rr.iri 

76310 

M  Ixeu  metal 

15324 

14,066 

8*366 

Hardwareand     Value  £ 

.. 

1573*8 

Clll!, TV. 

Implements 

110399 

■ 

Iron  and  steel  ...    l  ons 

293.641 

1,914313 

Plat.sl  wares  ...  Value  A' 

27.128 

Telegraph  »ir«  .       „ 

113*6 

Tm   ( '«!. 

11,728 

14,719 

17.1 12 

9328 

50316 

1  . .  Value  £ 

2,951,991 

2.733,3*3 

June  30, 1898.] 
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Exports  of  Drugs  and  Chemicals  for  Month 
ending  3  1st  May. 


Quantities. 

Values. 

Articles. 

1897. 

189S. 

1S97. 

18CS. 

501,(505 
01,246 
8,086 
23,070 

821,3.15 

01.1174 

6.592 

25,980 

£ 

123,231 

29,163 
1S0.653 
134,362 

92,710 

222,038 

£ 
87,010 

Bleaching  materials    „ 
Sulphate  of  copper   Tons 
Chemical  manures      „ 

Other  articles 

21.388 
106,222 
131,660 

88.50S 
230,154, 

1 

•• 

743,510 

667,962 

Exports  of  Miscellaneous  Articles  for  Month 
ending  3;st  may. 


Articles. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Stoneware „ 

Glass:— 

Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds....      „ 
Leather : — 

TJnwrought  ....      „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 


Total  value 


Quantities. 


1897. 


Values. 


1897. 


512,800        330,500 

2,036,100     1,049,900 

4l',038  ',        25,955 


12,650  i 

127,081 

28,196 

94,255 

67,380 

1(3,165 

167,298 

1 1,700 


£ 

6,012 

233.3s-. 

23.1  L2 
113,56.1 

18. 1  (Hi 
141,392 
13(1.132 

17,770 


140.513 

175.158 

7.5S8  1 

7,575 

6.S51 

8,899 

15,238 

18,058 

69,711 

67,594 

32,233 

31,880 

20,02s 

21,773 

15,217 

17,824 

12,40s 

13,120 

111.567 

113,7.34 

31,058 

28.492 

3.101) 

4.(116 

91,261 

69.01 9 

2,376,800 

2.095.400 

96,404 

87,635 

.. 

146,875 

146,180 

89,424 

s:; -.mi 

i:io.3-i:i 

124,781 

4.431 

6,526 

26,589 

27,562 

65,487 

82,306 

70,563 

7.1,715 

iWontf)lp  patent  Sist. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

11,135.  W.  F.  Berner.  Improved  moans  for  heating 
furnaces.     May  16. 

11,243.  F.  T.  Andrews  and  H.  F.  Wilkinson.  Improve- 
ments in  boiler  cleaners.     May  17. 

11,364.  P.  Reuss.  Improvements  in  centrifugal  ma- 
chines.    Complete  Specification.     May  18. 

11,392.  J.  H.  Riley  and  F.  Riley.  Improvements  in 
rotary  pumps  for  corrosive  liquids.     May  19. 

11,481.  W.  Gimblett  and  T.  Williams.  An  annealing 
pot.     May  20. 

11,544.  S.Dreyfus  and  The  Clayton  Aniline  Company, 
Ltd.  Improvements  in  and  apparatus  for  use  in  the 
concentration  of  sulphuric  acid  or  the  like.     May  23. 


11,555.  W.  B.  Johnson.  —  From  The  Carnegie  Steel 
Company,  Ltd.,  United  States.  Improvements  in  blast 
furnace  feeding  apparatus.     May  23. 

11,826.  C.  Butters.  Improvements  in  the  manufacture  of 
of  discharge  doors  for  vats.  Complete  Specification.  May 
24. 

11,987.  W.  A.  E.  Crombie.  Improvements  in  appara- 
tus for  evaporating  or  drying.     May  20. 

12,181.  L.  C.  Reese.  Improvements  in  distilling  appa- 
ratus.    May  28. 

12,273.  E.  Kain.  Improvements  in  or  relating  to  crucible 
furnaces.     May  31. 

12,396.  W.  Weir  and  J.  R.  Richmond.  Improvements 
in  and  connected  with  apparatus  for  removing  oil  and 
fatty  matters  from  feed  water  for  steam  boilers.     June  2. 

12,501.  I.  Qurin.  Tank  waggon  for  fluid  gases, 
especially  for  carbonic  acid.     June  3. 

12,543.  T.  P.  Richards.  Improvements  in  drying 
apparatus.     June  4. 

12,572.  H.  Lowenfeld.  Improvements  in  or  relating  to 
vessels  employed  to  contain  gaseous  liquids.     June  4. 

12,750.  H.  H.  Lake.— From  the  firm  of  X.  (I.  fu 
Alessandro,  Italy.  Improvements  in  evaporating  and  dis- 
tilling apparatus  for  use  on  board  ship.  Complete  Specifi- 
cation.     June  7. 

13,108.  T.  Molinard.  Improvements  in  refrigerators. 
Complete  Specification.     June  11. 

Complete  Specifications  Accepted. 
1897. 

4744.  R.  Moodie.  Apparatus  for  washing  or  leaching 
granular  or  powdered  substances  and  separating  the  same 
from  the  liquids  used.     May  25. 

11,872.  J.  Hill.     Filter  presses.     May  25. 

15,105.  S.  C.  Davidson.  Apparatus  for  drying  or 
partially  drying  or  otherwise  treating  tea  leaf,  tobacco  leaf, 
coffee  giain,  malt,  wool,  and  other  substances.     May  25. 

15,384,  W.  J.  Baker.  Apparatus  for  purifying  water 
and  steam,  and  for  heating  and  softening  water.     June  8. 

17,47."i.  F.  Abbott  and  Lennnrd.  Ltd.,  and  L.  Gaster. 
Apparatus  for  use  in  subjecting  air  or  oilier  gases  or  liquids 
nr  solids  to  the  action  of  air.  gases,  or  liquids;  applicable 
also  for  mixing,  cooling,  heating,  and  other  analogous 
operations.     June  8. 

17.714.  J.  Buchanan,  jun.  Appliances  for  discharging 
coke  and  like  ovens.     June  15. 

19,718.  T.  R.  Berkley.  Refuse-consuming  furnaces, 
June  1. 

1898. 

4518.  B.  H.  Scheibler.  Apparatus  for  carbonising  rags. 
June  8. 

5325.  La  Societe  Anonyme  Do  Temple  and  H.  Brillie. 
Boilers,  evaporators,  or  heaters.     June  15. 

G43I.  E.  Schliemann  and  E.  von  Boyen.  Process  of  ami 
apparatus  for  continuous  extraction.     June  8. 

8069.  A.  T.  Welch.     Drying  apparatus.     June  15. 

9143.  W.  Pilkingtou.  Metallic  cylinders  or  bottles  for 
containing  gas  under  high  pressure,  and  for  other  purposes. 
May  25. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

11,107.  W.  Smith.  Improvements  in  the  manufacture  of 
peat  fuel.     May  16. 

11,161.  W.  W.  Strode  and  G.  H.  White.  Improvements 
in  or  relating  to  the  production  of  acetylene  gas.     May  16. 

11.248.  R.  T.  Nicholson.  Improvements  in  connection 
with  the  generation  of  acetylene  gas.     May  17. 

11,261.  F.  A.  Keiffer.  Improvements  in  acetylene  gas 
generators.  Complete  Specification.  Filed  17  May.  Date 
applied  for,  11  Dec.  1897,  being  date  of  application  in 
France. 

11,283.  M.  i  >tto:  Apparatus  for  the  production  of  ozone 
and  other  purposes.     May  17. 

I 
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Cantley  and   K.    Springborn.      Au 
improved  manufacture  of  peat  finl.     Ma\   17. 

11,297.  S.  Chandler,  junior,  and  J.  Chandler.  Improve- 
ments in  im  »imhw  unl  gas  burners.     May  18. 

U,:tC7.  J.  Shackleton   and  A     Boss      Improvem 
apparatus  for  generating  and  purifying  pas.     May  18. 

11,377.  T.   K.   Fowler.     Improvements  in  appara 
the  manufiv  or  the  like.     May  19. 

11, .189  .1.  White.  Improvements  in  apparatus  (br  gene- 
rating, purifying,  and  storing  acetylene  gas.      May  19. 

11,482.    G.    Mope.       Improvements    in   or  relating   to 
itors  for  acetylene  gas.     May  19. 

11.565.  II.  Bly.  Improvements  in  acctyleni  gas 
generators.     May  28. 

11.566.  II.  By.  Improvement-  in  apparatus  for  the 
production  and  storage  of  acetylene  gas.     May  28. 

11, CI 
niitlini  at  pnx  •  M  and  apparatus  for  the  treatment 
May  28. 

11,676.  I  Evans.  Improved  apparatus  for  washing  and 
pnrifying  gas.     May  28, 

11,683    !     I    Cowell.    Improvements  in  ii 
bu  nert.     M 

11,781.  E.  I'rancettiSehieroni.  Improvements  in  appara- 
tus for  the  manufacture  of  acetylene  gas.     May  24. 

1 1,7 J  bgits.       Improvements   relating   to  the 

treatment  ol  peat.      Ma\   1 1 

L  1,802.  vV.  Ii.   Ilartridge.     Improvements    in   ap] 
employed  in  tin-  manufacture  of  fuel  blocks.     May  iil. 

11,874.  F.  W.  Golby.  — From  E.Caplat.  Improvements 
in  apparatnf  for  producing  acetylene.     May  25. 

11,910.  .1.  Bartlett,  An  improved  acetylene  gas  generator. 
Complete  Specification.     May  25. 

11,947.  A.  I  leant  and  A  E.  Beaidmore.  Improvements 
in  tlie  utilisation  of  gas  fur  the  combined  purpose  of  heat- 
ing low-temperature  furnace-  and  the  like,  and  producing 
a   high   i.inp.  latin,    foi    heating    -t.am  boilers  or  other 

11,949.  B.  <  lemi-r— 1'  loin  ii.  I..  J.  Dorenfeld,  Germany. 
.■lion  of  or  method  fot  employing  the  -pent  liquor 
■  .»   irood  pulp  and  similar  mill-  a-  fuel! 
26. 
11,964.  C.  Bollc      Krom  P   D  man}      Improve- 

ments  in    ap|  generating   acetylene.     Complete 

Hpcciflcatioo.     M   •■ 

British  P  Jj  ndicate,   Limited, 

and  T.  Keen.-.     Impi.. vein,  iits  iii  acetylene  gs 
M  i) 

11,974.  R.    '  From    '•    •'■  Dorenfeld,  Germany. 

Improvi  ipparatus  foror  in  the  method  of  utilising 

nt  liquor  fi  -tr.iu   « I  pulp  and  similar, 

null-  ..-  fuel.     May  86. 

12    J.   K     Rigby.     Improvements  in  oi    relating   to 
urn  used  in  the  generation  of  acetylene.     M  j 

12,061    .1     E.  .-..nth   and  W.  K.    I. no.     Improvement! 

tylene 
M   v  27. 
rj,17:t.  I>.   William-      Impi  i  acetylene  gene- 

12. IMS.  r   M.  Justice      From  V.  Sardi,  Italy.     Improve- 
ments in  apparatun    f.M   the  manufacture  ..f  acetyl 
M  .■< 

12,198.  A.  J.  Mottlau.  Improvements  in  apparatus  for 
il itinuous  pi. "In  lion  of aeetyleni  gns.     \|  ij 

12,199    M     '•     bam.     In  i 

retorts.    Ma; 

12,910,  T.  Tborp.   im  ted  with 

May  31. 

12,233    I  ml.      An  impn  ibu  fi  i    the 

mannfactart 

i0    w  .   P.  Thompson      From    1 1 
mil   Beleucl  Germany.      An   improved 

b  gen     ito       U  ij  81, 


12,254.  J.  (.../..  Improvement-  iu  or  relating  to  smoke- 
less tiring  for  boiler  furnaces  and  the  like.     May  31. 

12,295.  E.  Evans.  Improved  combined  apparatus  for 
generating  and  storing  acetylene  gas.     June  1. 

1J,3.'j6.  \V.  II.  A.  Sieverts.  An  improved  method  of  and 
apparatus  for  forming  incandescent  bodies  for  gas  lighting. 
Complete  Specification.     June  1. 

12,401.  J.  E.  Scarth.  Improvements  in  or  relating  to 
apparatus  for  the  generation  of  acetylene  ga>.     June  2. 

12,469.  E.  I..  I.evetus.  Improvement-  in  or  relating  to 
acetylene  generators.    June  l. 

12,491.  A.  J.  Bonlt. — From  Societe  ItalianaPel  Carburo 
di  •  Jalcio  Aeetilene  ed  altri  gas,  Italy.  Improvements  in  or 
relating  to  acetylene  ga-  generators.  Complete  Specifica- 
tion.    June  3. 

12,Sui>.  VV.  Sassmann.    Acetylene  gas  generator.   June  3. 

12,510.  < ).  Ernst  an.l  A.  Philips.  Improvements  in 
apparatus  for  producing  acetylene  gas.  Complete  Speciti- 
eation.    June  3. 

19,580.  A  llallet.  \  new  or  improved  acetylene  gas 
generator.     June  4. 

19,586  C.  I>  Abel. — From  Society  Anonyme  Conti- 
neutale  l'our  la  Fabrication  des  Compteurs  a  <  .a/  et  Autree 
Appareils,  Fiance.  Improvements  in  apparatus  for  feeding 
e.i-  retorts.    June  4. 

12,C'.im.  A.  .1  Itoult. — From  J.  Dcsforges,  France.  lm- 
provements  in  or  relating  to  acetylene  gas  generators. 
June  7. 

19,701.  Ii.  Frolilieb.  Improvements  in  briquettes  or  fuel 
blocks.     Complete  Specilication.     Jum 

18,099.  1.  A  Jackson  I mp-ovements  in  and  relating  to 
apparatn-  foi  June  10. 

13,070.  Sil  Ct  S.  Forbes,  Bart.  Improved  apparatus  for 
the  generation  ami  supply  of  acetylene  gas.     .lime  11. 

13,135.  (■.  Bilgenstook.  Apparatus  for  opening  ami 
closing  the  doors  of  coke  ovens.     Complel     -  ition. 

.1  inn-   11. 

13,149  T  C  I. i.e. i  Improvements  in  apparatus  for 
generating  acetylene  gas.    June  II. 

COMI'l.KI'K   Spkcikhmtioxs   ACX'EPTKD. 

1897. 
848."i.  E.  Bouchaud-Praceiq.     Apparatus  for  carburctting 
air.      June  N. 

12,268.  A  Preston.     Apparatus  for  the  manufacture  of 

acet]  I.  lie  gas.      M.n    L\>. 

E.  Soxhlet,  F.  V.  Bergh,  A.  Borremans,  and 
V  Borremans.  Process  of  obtainiug  lighting,  heating,  and 
motive  power,  and  apparatn-  therefor.     June  8. 

14. :>05.  11.11  Lake  -From  the  firm  Piatti  and  Co.,  Italy. 
Manufacture  of  illuminating  gas.     June  1. 

14,585.  T.  Watkins.      I  til  or  spirit  vaporising  apparatus 

.IllUe    1. 

14,700.  II  B  Bean  and  11  Bingwood.  Purifier  and 
enricher  for  acetylene  gas,     Maj  25. 

14,742.    I    I:    Fouler.     Apparatus  for  the  manufacture 
acetylene  gas     .' 

15,125.  J.  VV  Scarth.  Apparatus  for  the  generation  "f 
ac  i\l.  n.'  gas,  and  the  like  porposi  -      Maj  95. 

15,850.  A.  Zendroni.  Manufacture  of  artificial  fuel  or 
briquettes.     June  1. 

K..:i44.  ,T.  Ackniyd  and  li.  Ackroyd.  Apparatus  for 
making  acctj  I.  ii.  gas,     .luii 

17,827.   VV.  B   Ii  1  ael  blooks.     M 

•_'.'>. 7Sn    .1.  Zimmerman.     Gas-producing  nt  sfaj 

95,870.    \     II     Barthe*.       Apparatus    f.u    the 
produi  Jul 

87,416.   A.  V.Dickson       Process  and  nppa  I    ""' 

ild  peat  into  blocks  for  fuel.     Jum    - 

\     Socked,  A.  I.ualiy,  ( '.  II.  Ilri-.-.  and  —  - 
Apparatus  foi    the  production  of  acetyl. lie   gas,   also  en 
"  Lumiere  SoleU."     Mai  95. 
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28,798.  B.  Richard.  Apparatus  for  generating  and  puri- 
fying acetylene.     June  1. 

1898. 

1584.  H.  de  Thiersaut  and  W.  A.  Coulson.  ApparatnB 
for  the  production  of  acetylene  gas.     June  15. 

7070.  E.  Edwards. — From  L.  Steiner,  Eoumania.  Acety- 
lene gas  apparatus.     June  1. 

IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

11,259.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  mixtures  of  ortho- 
chlor-  and  ortho-nitro-benzylalcohol,  or  mixtures  of  the 
ethers  of  these  two  substituted  alcohols,  and  the  separation 
of  such  mixtures.     May  17. 

1 1,200.  G.  W.  Johnson. — From  Kalle  and  Co.,Germanv. 
Improvements  in  the  manufacture  of  ortho-chlor-benzalde- 
hyde  and  its  separation  from  ortho-nitro-benzaldebyde. 
May  17. 

11,437.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Manufacture  of 
azodyestuffs  from  picramic  acid.     May  19. 

11,585.  J.  E.  Bedford  and  C.  S.  Bedford.  Improvements 
in  the  treatment  oi  logwood  colouring  matter.     May  23. 

11,643.  O  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Manufacture  of 
penta-  and  hexa-oxyanthraquinonedisulphonie  acids.   May  23. 

11,736.  Read  Holliday  and  Sons,  Ltd.,  J.  Turner,  and 
H.  Dean.  Improvements  in  the  manufacture  of  aniline  and 
naphthylaniine  derivatives  and  colourii.g  matters  there- 
from.    May  24. 

12,085.  Read  Holliday  and  Sons,  Ltd.,  J.  Turner,  and 
H.  Dean.  Improvements  in  the  manufacture  of  inter- 
mediate products  and  colouring  matters  therefrom.    May  27. 

12.118.  I.  Levinstein,  R.  Herz,  and  Levinstein,  Ltd. 
The  manufacture  of  a  new  sulphouic  acid  of  the  naphtha- 
lene series  and  of  colouring  matters  therefrom.     May  28. 

12.119.  I.  Levinstein,  R.  Herz,  and  Levinstein,  Ltd. 
Manufacture  of  sulphonic  acids  of  the  naphthalene  series 
aDd  of  colouring  matters  therefrom.     May  28; 

12,427.  A.  G.  Green,  A.  R.  Wahl,  and  The  Clayton  Ani- 
line Company,  Ltd.  Improvements  in  the  production  of 
fast  colouring  matters  of  the  tripbenylmethane  series. 
June  2. 

12,460.  A.  Aehworth  and  J.  Burger.  Improvements  in 
the  production  of  colouring  matters.     June  3. 

12,596.  K.  Elbs  and  A.  Wiilfing.     See  Class  XI. 

12,679.  O.  Imray. — From  The  Society  of  Chemical  In- 
dustry in  Basle,  Switzerland.  Manufacture  of  naphthaee- 
taldi-sulphonic  acids  and  of  new  colouring  matters  derived 
therefrom.     Complete  Specification.     June  6. 

12.937.  O.  Imray.— From  The  Basle  Chemical  Works. 
Biudschedler,  Switzerland.  Manufacture  of  new  dyesturl 
from  1 :8  dinitronaphthalene-3-sulphcuic  acid.     June  9. 

12.938.  O.  Imray.— From  The  Basle  Chemical  Works 
Biudschedler,  Switzerland.  Manufacture  of  l:4-amido- 
chloronapthalene-8-sulphonic  acid.     June  9. 

Complete  Specifications  Accepted. 
1897. 

14,043.  J.  E.  Bedford  and  C.  S.  Bedford.  Treatment  of 
logwood  colouring  matter.     May  25. 

13,353.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
Producing  diazo  salts  in  a  durable  form.     June  1. 

15,377.  W.  H.  Claus,  A.  Ree,  and  L.  Marcblewski. 
New  polyazo  colouring  matters.     June  15. 

15.478.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Manufacture  of 
dyestuffs.     Jnne  1. 

15.479.  H.  E.  Newton.  — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Manufacture  of 
colouring  matters.     June  15. 


15,890.  O.  Imray.  —  Frou  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  ortho- 
and  para-nitrobenzylaniline  sulphonic  acids  and  their  hoino- 
logues.     June  1. 

16,483.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Manufacture  of 
dyestuffs  of  the  triph'enylmethane  series  fast  to  alkali. 
June  1. 

16,495.  J.Y.Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Production  of  blue  mordant- 
dyeing  colouring  matters  from  dinitro-anthraquinones. 
June  15. 

16,713.  M.  Prud'homme.  Manufacture  of  colouring 
matters  having  acid  action.     June  1. 

17,328.  0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Manufacture  of 
azo  dyestuffs  fast  to  washing  light.     June  15. 

18,002.  J.  Imray.  —  From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis, 
France.  Manufacture  of  green  and  blue-green  colouring 
matters  from  tripbenylmethane.     June  15. 

V.-TEXTILES  :  COTTON',  WOOL,  SILK,  Era 
Applications. 

11,419.  E.  Cngnad.  Improvements  relating  to  the 
treatment  of  fibres,  varus,  and  fabrics  to  imitate  silk 
May  19. 

11.727.  J.  M.  Collins.  Improvements  in  and  connected 
with  frames  for  use  when  mercerising  varus,  said  frames 
being  also  adapted  for  use  when  dyeing  silk  or  other  varus 
May  24. 

1 1.728.  J.  M.  Collins.  Improvements  in  machinery  for 
dyeing  slubbing  or  wool  and  other  yarns,  said  machinery 
being  also  adapted  for  soaping  yarns."  May  24. 

11,841.  E.  Sykes  and  D.  Redfearn.  Xew  or  improved 
apparatus  for  and  means  to  be  employed  in  preparing  or 
rattling  yarn  in  the  warp  for  dvein<r,  scouring,  or  bleaching 
.May  25.  ' 

12,027.  W.  X.  l'ackcr.  Method  of  and  means  ii,.-  dc- 
hbrating  ramie.     May  20. 

12,066.  J.  D.  Tomlinson  and  J.  Porter.  Improvements 
in  or  applicable  to  ma.hine-  for  winding,  gassing,  and  the 
like  operations  on  yarn  or  threads.      May  1~ . 

12,161.  A.J.  Boult. — From  F.  A.  Jone,  Germany.  An 
improved  fabric  or  material.     May  28. 

12.214.  A.  Debuisne.  An  improved  process  and  appa- 
ratus for  clearing  wool.     May  31. 

12,484.  C.  Wcygang.  Improvements  in  the  treatment  of 
fibrous  materials.     June  3. 

12,669.  L.  S.  van  Westrum.  An  improved  process  for 
mercerising  cotton.     Complete  Specification.     June  6. 

12,837.  J.  L.  Bottomley  and  S.  C.  R.  Gauntielt.  The 
manufacture  of  an  improved  yarn.     June  *. 

12,8G7.  E,  Midler.  A  process  for  the  manufacture  of 
fabrics  from  nitrated  yarns,  chiefly  designed  for  filtering 
purposes.     Complete  Specification.   "June  8. 

13,017.  W.  G.  Heys. — From  H.  David, France.    Improve- 
ment in  and  connected  with  the  production  of  lustrous  effects 
upon  vegetable   textile  materials.     Complete  Specification 
June  10. 

13,124.  O.  Venter.  Improvements  in  apparatus  for 
treating  yarns  or  threads  with  liquids.     June  11. 

Complete  Specifications  Accepted. 
1897. 

13,271.   E.  Neuweiler.     Manufacture  of  yarns.      May  25. 

15,381.  G.  B.  Garlach,  of  the  firm  of  Kettling  and 
Braun.  Process  of  and  means  for  finishing  or  dressing 
textile  fabrics  and  other  goods.     June  8. 

17,302.  J.  Wetter. — From  Herbelier  and  Co.,  Switzer- 
land. Treatment  of  cotton  yam  and  other  vegetable 
textile  material  for  imparting  to  it  a  silk-like  gloss. 
May  25.  6 
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VI.— DYKING,  CALICO  PBINTING,  PAPEB 

STAINING,  am.  BLEACHING. 

Applications. 

11,486.  CD.  Abel.—  From  The  Ad  haft  for 

Anilin  Pabrikation,   Germany.      New   process  of  dyeing. 
May  19. 

11,601.  C.  Li.  Horack.  Improvements  in  methods  of  and 
apparatus  for  colouring  or  printing  yarns,  i  omplete  Speci- 
ficatioD.  Filed  May  23.  Date  applied  for,  October  -"■', 
[897,  being  'lit'  of  application  in  l  States. 

11,653.  3.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda'Pabrik,  Germany,  Improvements  in  printing  with 
indigo.     Maj  23. 

1 1,951.  II.  Gotliffe.  Improvements  in  means  for  printing 
waterproof  fabrics.     May  26. 

12,252.  B.C.  Meyer.  kn  improved  process  for  bleaching 
and  dyeing  glased  or  smooth  cane.     Maj  31. 

12,879.  W.  P  Thompson. — Prom  B.  Cohnen,  Germany. 
Imp...  in  machines  for  mordanting,  sizing,  or  mer- 

cerising hanks  of  yarn.     Compl.-'  'lion.     June  2, 

12,483.  W.  Shaw.  Improvements  in  method  "f  and 
apparatns  f"i  colouring  yarns.  Complete  Specification. 
June  3. 

5    S.  Pitt— From   I..  Cassella  and  Co.,  Germany. 
Improvement  in  dyeing  in  dark  b  June  C. 

i^,7>;4.  W.  I'.  Thompson.  From  II.  ('.  Mayer,  jun., 
Germany.     Animpro  w  foi    bleaching  and  dyeing 

ooth i  ini      Jul"-  7. 

[2,! .1  .1    Ja.ks  >u.     Improvements  in  the  construction 

(,l  kiers  for  boiline.  "i   bleachiiu;  floods,      .lune  'J. 

C.Mrl.l  IF.    Sl-l  '  II  l>   VIK.NS;    ACCEPTED. 
1897. 
10218     B     B  '■"       Production    "I    white    and   coloured 
,(;,,i  oiline    blaek    grounds    in    calico    printing, 

e  I. 

14,639    W    Woodcock,  J.   I gthorpe,  and  \\    Dargne. 

Machinery  for  dyeing,  sizing,  and  washing  hanks  of  yarn 

glubbing.      . I  inu-  l. 

lM'JH. 

:i77.">.  !•'.  F.  Stimpson.  Method  of  printing  on  fabrics. 
May  J.".. 

and    I.     B  indgens.      I ' y  ■  i ' i -    vats. 
Ma] 

8029,  ft.  C.  M  Process!  ihing  or 

dyeing  Spanish  oane  (yalamus  rotang),  bamboo,  and  other 
plants  which  have  ■■  lilio  bus  coating      June  1. 


VII— ACIDS,   ALKALIS.    LHD  SALTS. 
April,  v  1 1 

11137.  J.  Tuniii  and  Co.,  O.  Bosonhelm,  and  P.  Schi- 
drowitz.    Improvements  in  the  production  of  tannic  ami. 

May    16. 

11,544  8.  Dreyfus  and  thu  Clayton  Aniline  Company, 
Ltd.  '  S 

11.664.  H  Blj  Improvements  in  storage  and  transport 
,  alciom  carbide.     May  23, 

11,633.  J,  Lsgache.       \  pi iss  i"i    the  manufacture  of 

sulphati  ol      ii"  i      Compl  ition      M  aj 

11650,  G  W.  Johnson,  From  Chemisehe  Fabrik 
I,  i.  |  many.  Improvements  in  the  purification  of 
-lie  alkali-         I    ■ 

H,78u.  F.  <■  Welch.  Improvements  in  the  manufac- 
ture of  nitrate  ol  •'  i  '  pOtasb  dil'  -alls,  anil  in 
apparatus  employi  i  '1 "-     Maj  24. 

19  075    H     Procht.      Improvements  in  paoking  oaustio 

alkali-.      May  27, 

13  184    Elei  in, in   Company,   Ltd.— From    W. 

i    Gihbs,  Canada,      kn  improvement  in  the   treatment   of 
mini  i.il  phosphal   .     June  1 1. 


Complete  Specifications  Accepted. 
1897. 

).),97C.  E.  M.  Polet.  Process  relatiog  to  the  treatment 
and  production  of  phosphates.     May   25. 

17,47n.  H.  H.  Davidson  and  The  United  Alkali  Company, 
Ltd.     Apparatus  for  the  manufacture  of  rlowers  of  sulphur. 

Jlllle    15. 

18,417.  (L  Luppe.  Process  for  the  recovery  of  per- 
cnloride  of  iron  from  the  solutions  of  perchloride  of  iron 
used  for  etching  purposes.     June  Ii. 

29,884.  F.  J.  Bergmann.  Process  for  the  production  of 
.allium  carbide  in  blast  furnaces.     June  1. 

1898. 

7,571.  W.  F.  Thompson.— From  C.  L.  Wilson,  C.  liana, 
J.  \\\  rjnger,  II.  Schneckloth,  A.  P.  lirosius,  and  J.  c. 
Kuehel,  United  States.  Method  and  apparatus  for  pro- 
ducing calcium  carbide.     June  1. 

8.V14.  E.  Tooth.  Manufacture  of  carbide  of  calcium. 
June  15. 

973ii.  F.  Ilenkel.  Process  for  the  manufacture  of  solid 
but  easily  soluble  alkaline  silicate.     June  15. 

VIII.— GLASS,  POTTERY,  and  ENAM 
Applications. 

12.014.  W.M.  Edge,  W.8.  M.  Edge,  and  s.  W.  Dean. 
An  improved  process  for  reproducing  engravings  upon  the 
surface  of  pottery  and  other  articles.  <  omplete  Specifica- 
tion.     Ma\    26. 

12,117s'.  P.  Wood,  Ltd.,  and  II.  P.  Nash.  Certain  im- 
provement- in  continuous  kilns  for  burning  bricks,  tiles, 
Banitary  ware,  and  other  clay  goods,  and  for  salt  glazing. 
May  'J 7. 

12,344.  J.  Sos-ii-k.  Improvements  in  the  manufacture 
of   moulded    decorative    tiles,    slabs,    panels,    or    blocks. 

Jlllle    I, 

12,746,  W.  Drake.  Improvements  in  the  manufacture 
of  glass  bottles  and  the  like.     June  7. 

12.852.  W.  van  den  Berg  and  T.  Haass.  An  improved 
process  for  the  manufacture  of  water  and  acid-proof  non- 
conducting articles  of  clay.  Complete  Specification. 
Jun,  8, 

12,885.  G.  1'elmear.  W.  II.  Cummings,  anil  \V.  Ii.  Me;- 
geson.     A  substitute  tor  glass.     June  y. 

COKFUTl     Sri  I  Ii  1.  ■vii.iN    ACCEPTED. 
1897. 
16,062.  E.  F.  W.  Ilirseh.    Glass-melting  plant    June  15. 

IX.— BUILDING  MATERIALS,  CLAYS,  MOBTABS, 
am.  CEMENTS. 

Applications. 

11,113.  .1.  II.  ('....per.  Improved  decorative  process  ill 
plaster  or  cement.     May  1G. 

11,170.  k.  Taylor.  Improvements  in  and  in  connection 
with  hydraulic  presses  ind  In  the  manufacture  thereby  of 
artificial  stone  slabs  or  the  like.     May  16. 

11,960,  C.  .1.  I.omav  Improved  method  of  making  and 
strengthening  eemenl  concrete  for  pavements,     May  16. 

12,902.  J  Goodwin,  jun.  An  improved  composition  for 
covering  the  roofs  and  (or)  walls  of  buildings.  Complete 
Specification.     June  9. 

I     iiiiimi     Si(,  n  K-ATIOX8   ACCEPTED. 
1897. 

16,664.  II.  II.  Lake.— From  J.  Seidler  and  A   J  I 

Germany.     Mai  '   artificial  blocks  or  plates  for 

building  and  other  purposes.     June  1. 

1898. 

710."..  G.  1  .  l.cliioda.  Appaiatus  for  impregnating  and 
dyeing  wood.      May  25. 
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X.— METALLURGY,  MINING,  Etc. 
Applications. 

11,180.  J.  Colquhoun.  Improvements  in  treating  copper 
matte.     Complete  Specification.     May  17. 

11.191.  J.Dick.  Improvements  in  and  relating  to  the 
obtaining  or  recovering  of  gold  or  gold  amalgams.    May  17. 

11,265.  W.  P.  Thompson.— From  W.  J.  Wilder,  United 
States.  An  improved  process  and  preparation  for  coating 
iron  or  steel.     Complete  Specification.     May  17. 

1 1,507.  C.  T.  J.  Vautin.  An  improved  process  for  the 
reduction  of  argentiferous  or  non-argentiferous  complex 
sulphide  ores  of  lead  and  zinc.     May  20. 

11,556.  J.  Hall.  Improvements  in  the  manufacture  of 
mild  steel.     May  23. 

1 1,689.  W.  M.  Theobald.  Process  of  finishing  sheet  iron 
or  steel  plates.     Complete  Specification.     May  23. 

11,801.  F.  Siemens.  Improvements  in  protecting  iron 
and  steel  from  oxidation  during  heating.     May  24.- 

1 1,823.  F.  Ellerhausen.  Improvements  in  condensing 
and  collecting  fumes  obtained  in  the  treatment  of  ores. 
May  24. 

11,89.5.  J.  Armstrong.  Improvements  in  the  treatment 
of  sulphide  complex  or  cither  ores  or  mattes,  and  the 
recovery  of  metals  therefrom.     May  25. 

11,940.  E.  Threlfall.  Improved  method  of  treating  flue 
dust  obtained  from  sulphide  ores.     May  26. 

11,992.  W.  P.  Thompson.— From  G.  Behr  and  T.  Walf- 
fisch,  Germany.  An  improved  process  for  hardening  steel. 
Complete  Specification.     May  26. 

12,003.  W.  P.  Thompson.— From  F.  H.  Cartland,  France. 
An  improved  furnace  for  melting  and  retaining  in  a  niolt.-ii 
state  metal,  alloys  of  metal,  and  other  materials  which  liquefy 
when  heated.     May  26. 

12,082.  J.    A.    Mays.      Process    of    and    apparatus   for 
reducing  and  separating  metals  from  lead  and  zinc  oxid.s 
May  27. 

12,163.  It.  A.  Poore. — From  P.  Poore,  South  African 
Republic.  Improvements  in  the  cyanide  process  for  the 
obtaining  of  gold  and  other  precious  metals,  and  in  apparatus 
therefor.     May  23. 

12,249.  W.  Morris.  Improvements  in  or  connected  with 
machinery  or  apparatus  employed  in  the  manufacture  of 
tin,  terne,  or  other  plates.     May  31. 

12,267.  P.  Rogers  and  J.  Player.  Improvements  in 
machinery  or  apparatus  for  coating  metal  plates  or  sheets 
with  tin,  lead,  or  other  metals  or  alloys.  Complete  Specifi- 
cation.    May  31. 

12,436.  W.  Skaife.  Improvements  in  the  separation  of 
soft  spelter  from  hard  spelter  produced  in  the  process  of 
galvanising  iron.     June  2. 

12,481.  C.  Heap  and  T.  Oddy.  Improvements  in  the 
production  of  aluminium  and  aluminium  alloys,  and  in 
furnaces  to  be  used  for  such  production  and  for  other 
purposes.     June  3. 

12,503.  G.  Schwahn.  Improvements  in  reducing  alu- 
minium.    June  3. 

12,651.  J.  Gordon.  Improvements  in  processes  of  de- 
phosphorising steel  and  other  metals.  Filed  June  6. 
Date  applied  for  Nov.  12,  1897,  being  date  of  application 
in  United  States. 

12,838.  F.  E.  Elmore.  A  process  and  apparatus  for 
separating  the  metallic  from  the  rocky  constituents  of  ores. 
June  8. 

12,946.  W.  Baines,  jun.  Improvements  in  or  relating  to 
armour-plating  or  the  like.     June  9. 

13,123.  L.  Budzinski  and  B.  Schouwaloff.     Improvements    ; 
relating  to  the  treatment  of  steel.     Complete  Specification 
June  11. 

Complete  Specifications  Accepted. 

1897. 

10,829.  J.  Swinburne.  Treatment  of  sulphide  ores 
June  8. 


10,829a.  J.  Swinburne.  Treatment  of  sulphide  ores. 
June  8. 

14,392.  C.  Wetherwax.  Method  of  and  means  for  the 
preliminary  treatment  of  gold  and  silver  ores.     June  15. 

15,115^  S.  Alley.— From  J.  Campbell  and  J.  W.  H. 
James,  United  States.  Furnaces  for  treating  or,-s  contain- 
ing precious  metals,  and  other  ores.     May  25. 

15,203.  S.  Alley.  Furnaces  for  treating  ores  containing 
precious  metals,  and  other  ores.     May  25. 

19,338.  J.  Riley.  Utilising  slag  or  cinder  from  steel- 
melting  furnaces.     June  15. 

23,278.  J.  Bedford  and  J.  Ashton.  Production  of  com- 
pound steel  bars  for  making  cutting  tools  and  the  like. 
June  8. 

26,063.  A.  Reynolds.  Manufacture  of  crucible  steel. 
May  25. 

29,751.  G.  F.  Redfern.— From  P.  Argall,  United  State-. 
Roasting  and  drying  ores,  and  apparatus  therefor.     June  15. 

30,463.  J.  T.  Wainwright.  Art  of  manufacturing  steel 
armour  plate.     June  15. 

1898. 

2567.  G.  Hammond  and  T.  Flint,  jun.  Solder  and  flux 
for  aluminum.     June  1. 

3810.  W.  P.  Thompson. — From  B.  Talbot,  United  States, 
Process  of  refining  metals.     June  1. 

7008.  ().  Imray.— From  The  Pennsylvania  Salt  Manu 
fucturing  Company,  United  States.  Smelting  plant 
June  1. 

8245.  F.  Schadeloock.  Manufacture  of  crucible  stee 
and  its  alloys.     May  25. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 
11,155.  F.  King.     Improvements  in   secondary  batteries 
or  accumulators.     May  16. 

11,340.  E.  A.  Jahneke.  Improvements  in  or  connected 
with  electric  batteries.     May  18. 

11,570.  G.  Bell  and  G.'W.  Bell.  Improvements  in  or 
connected  with  electrolytic  cells.     May  23. 

11,604.  E.  Stassano.  Improvements  in  and  connected 
with  the  electro-metallurgie  production  of  iron,  steel,  and 
their  alloys  with  chromium,  tungsten,  nickel,  manganese',  and 
the  like.     Complete  Specification.     Mav  23. 

11,640.  F.  Heimel.  Improvements  in  accumulators  or 
secondary  batteries  and  apparatus  for  their  manufacture 
May  23.  • 

11,678.     W.    Dunn    and     W.    J.    Twining.      Improved 
apparatus    for    use   in    the    electro-deposition    of   metals 
May  23. 

11,858.  F.  King.  Improvements  in  the  manufacture  of 
elements  or  plates  for  secondary  batteries  or  electric 
accumulators.     May  25. 

12,019.  H.  Tobler  aud  J.  H.  Graeber.  Manufacture  of 
active  material  for  accumulator  batteries.  Complete 
Specification.     May  26. 

12,313.  F.  King.  Improvements  in  secondary  batteries 
or  electric  accumulators.     June  1. 

12.321.  E.  Edwards.— From  P.  A.  Emanuel,  United 
states.  Improvements  in  electric  batteries.  Complete 
Specification.     June  1. 

12.322.  E.  Edwards.— From  P.  A.  Emanuel,  United 
states.  Improvements  in  electric  batteries.  Complete 
Specification.     June  1. 

12.323.  E.  Edwards.— From  P.  A.  Emanuel,  United 
States.  Improvements  in  electric  batteries.  Complete 
Specification.     June  1. 

12,596.  K.  Elbs  and  A.  Wulfing.  A  process  for  the 
electrolytic  reduction  of  nitro-benzol,  nitro-anisol,  nitro- 
aniline,  and  their  homologues  to  azo  and  hydrazo  com- 
pounds.    June  4. 

12,754.  F.  E.  Elmore.— From  J.  O.  S.  Elmore,  India. 
Improvements  in  apparatus  for  the  generation  aud  electro- 
lytic application  of  electric  currents,    June  7. 
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12,765.  W.  P.  Thompson— From  M.  Hazard-Flamand, 

France.  Improvements  in  or  relating  to  the  electrolysis  of 
liquids  and  apparatus  therefor.     June  7. 

12,825.  J.  B.  de  Alzugaray.  Improvements  in  obtaining 
mentis  from  their  fuse.l  ores,  oxides,  and  salts  by  electrical 
aetion.     June  8. 

13,121.  II.  W.  Cobb.  Improvements  in  electrical  ac- 
cumulators.    June  11. 

Complete  Specifications  Accepted. 

1897. 

9803.  E.  E.  de  Rufz  de  I.avison.  Voltaic  battery 
having  its  depolarisation  effected  by  heat.     March  16. 

12,665.  II  Tee.  Combined  generation  and  application  of 
electricity  supply  and  the  manufacture  of  salt.    May  25. 

13,735.  W.  Kowbotham.     Primary  batteries.     June  1. 

1 1,022,  B.  .Memmo.  Electric  furnace  for  the  manufac- 
ture of  carbide  of  calcium  with  continuous  operation,  and 
with  water  covering  for  the  gas.     June  15. 

15,850.  J.  1!.  Brookiand  J.  Holt.  Certain  apparatus  to 
be  emploved  in  connection  with  the  electro-deposition  of 
metals.     June  1. 

15,879.  W.J.  S.  Barber-Starkey.  Plates  For  secondary 
batteries.     May  25. 

15,903.  A.  D.  Seton  and  J.  I..  Dobell.  Electrie 
batteries.     June  8. 

16,797.  G.  J.  Erlacher  and  M.  A.  Besro.  Controlling 
apparatus  for  accumulator  batteries.     June  8. 

16,816.  EL  Leitner.  Construction  of  secondarj  batteries. 
June  15. 

17,158.  W.  Kowbotham.    Electric  batteries.    June  1. 

1898. 

3368.  1).  d'Arbel.     3e tdarj  batteries.     June  15. 

4910.  C.  Koenig.     Primary  batteries.     June  1. 

7198.  A.  J.  B  Milt. — From  J.  Cerpau-  and  A.  Willianx, 
Belgiom.     Primary  electrical  batteries.    June  1. 

7575.  w  P.  Thompson. — From  0.  L.  Wilson,  C  Muma, 
J.  W.  linger,  II.  Schneckloth,  A.  P.  Brosins,  and  J.  C. 
Knchel,  I  nited  Stal  >r  manufacturing 

calcium  carbide,  &c.     June  I. 

7577.  X.  B.  Stubblefield      I  Max  25. 

9637.  J.  W.  Richards  and  C.  W.  Roepper.     Proi 
the   production    of   chemical    compounds    In    electrolysis. 
June  15. 

.1.  W.  Richards  and  C.  W.  Roepper.  Process 
for  manufacturing  metallic  sulphides  electrolytically. 
June  • 

XII.— FA'I's,  OILS,  i\n  SOAP. 

Applications. 

11,509.  N.  Schwartz  and  J.  Rayman.  Improved  com- 
position foi  cleaning  wall  piper- and  distempered  surfaces. 

Max 

12,494.  E.L.  Blosse.— From  (;.l.de  Richardoo,  Belgium. 

Improvements  in  the  tnanofactnre  of  Washing  and  cleansing 
compounds.     June  :;. 

12,508.  8.' RoscnMam  and  The  Commercial  Ozone  Syn- 
dicate, Ltd.  Improvements  in  the  production  of  chemical 
1-  from  a  certain  oil  or  oil-  or  tin-  fatt>  acids  of 
•.,,,,„  an  i  tli'  employment  •!  such  compound*  in  the  manu- 
facture of  drying  oils,  Tarnishes,  enamels,  lacquers',  anti- 
fouling  0 positions  and  the  like.     Complete   Specification. 

June 

10.  J.  stork.  Improvements  in  the  method  of  ex- 
tracting oil  and  grease  from  woollen  and  mixed  woollen 
yarns.     June  lo. 

13,098.  L.  Riviere.  A  new  or  Improved  pmaesa  of 
saponification  of  fatty  inbsl  incei  by  bases  in  the  native 
state.     June  1 1 . 

Complete  Sckch  n  vims   A.  .  kiti-d. 
1898. 
7932,  \V.   P,  Thompson. — I  rum   I'..   Siqglin,  Germany, 
Manufacture  of  soap  powder.     June  8. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Ftc. 

Applications. 

11,234.  R.Norwood.  The  manufacture  of  an  improved! 
coating  compound  or  paint.     May  1 7. 

11,264.  G.  F.  Newman.  A  composition  to  be  used  for 
rendering  garmeuts  and  other  articles  waterproof.  Complete 
Specification.     May  17. 

11,447.  T.C.Sanderson.  Improvements  in  or  relating  to 
the  manufacture  of  white  lead  paint.     May  19. 

11,522.  T.  C.  Sanderson.  Improvements  in  or  relating  to 
the  treatment  of  white  lead.     May  20. 

12.038.  T.  Cardiff.  A  new  or  improved  damp-resisting 
washable  sanitary  water  composition  or  paint.     May  27. 

12,18  1.  (i.  Wegelin.  An  improved  method  of  and  means 
for  the  manufacture  of  lamp  black  and  other  carbon  of 
great  density,     t  omplete  Specification.     May  28. 

12,211.  J.  R.  Wood.     Varnish.     May  31. 

12.327.  —  Repin.  Improvements  in  the  treatment  of 
india-rubber,  gutta-percha,  and  other  natural  elastic  sub- 
Btances.     Complete  Specification.    June  1. 

12,348.  Saxby's  White  Lead  Syndicate,  Ltd.,  and  II.  G. 
Percival.  Improvements  in  chambers  for  the  manufacture 
of  white  lead.     Complete  Specification.     June  I. 

12,508.  S.  Rosenblum  and  The  Commercial  Ozone 
Syndicate,  Ltd.     Nee  Class  XII. 

Complete  Specifications  Accepted. 
1897. 

13.su. i.  II.  (  .  P.  Craves.  Compound  for  use  as  a  sub- 
stitute for  india-rubber,  leather,  or  oilier  substances,  or  foi 
any  other  purposes  to  "Inch  it  may  be  applicable.      May  26, 

14,272.  P.  II.  Hansen  and  .1.  K.  Westengatxd,  Manuf- 
iiic  iii  casein  compounds  for  electric  Insulating  and  other 
purposes.    June  15. 

14,911.  I'.  ReideJ  and  E.  Kuhn.  Manufacture  of  a 
compound  oi  material  applicable  for  use  as  a  substitute  for 
leathei   and  india-rubber,  and  tor  llojr  eoyi  i  the 

like, and  apparatus  therefor.    June  l. 

15.269.  I'.  Fenton.  Improvement-  in  the  prediction  of 
artificial    india-rubber    and    gutta-peroba-bl  nee-. 

June  8. 

1898. 

110.  \V.  Peel.  Anti  corrosive  Composition  or  paint  as  a 
preventative  against  corrosion  on  metals.    Jnn 

XTV._ TANNING,  I. FATHER,  GLUE,  am.  SIZE. 

Applications. 

13,274.  V.  Groguet.     An  improved  p  he  prepa- 

ration of  skins.     Complete  Specification.     Ma)  Bl. 

12,549.  J.  T,  Woo. I.  Improvements  in  ami  relating  to 
the  m.ans  used  for  the  bating  of  hides  ami  skins.  Com- 
plete Specification.     June  4. 

12,558.  W.  \\  .  McLnurin.  A  new  or  improved  substitute 
for  leather,  and  process  of  preparing  same.     June  I. 

Complete  Specifications  Acceptbd, 

1897. 
18,718.   11    Bremer.     Process  for  the  solution   of  organic 
albumenous  substances  and  for  the  production  of  solnble? 
ations  of  albumen;     June  1. 

1898. 
.Mel     \   Stephan.     Apparatus  for  the  continuous ,tn 

ment  of  si/'    In   boiling.      May  25. 

B099.  1»  Young.— From  the  Vaugban  Machine  Company 
United  States.  Machines  for  the  treatment  of  bides  0T 
skin-.     June  15. 

8218.  V.  Quaedolieg,  Process  ami  apparatus  for  the 
production  of  belting  leather  butts.    June  15. 
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XVI.— SUGARS,   STARCHES,   GUMS,   Etc. 
Applications. 

11  511.  E.  Beanes.  Improvements  in  the  manufacture  of 
sugar.     Maj  20. 

11.599.  J.  Weloker.  An  improved  process  for  the  pro- 
duction of  milk-like  solutions  of  albumen.  Complete  Speci- 
fication.    May  23. 

11,753.  A.  J.  Boult. — From  C.  M.  Higgins,  United  states. 
Improvements  in  adhesive  compounds.  Complete  Specifi- 
cation.    May  24. 

11,813.  K.  Kommerell.  An  improved  process  and  appa- 
ratus for  producing  sugar  iu  the  form  of  bars,  cubes,  or 
other  shapes.     Complete  Specification.     May  24. 

12,020.  F.  Virneisel.  Improved  process  for  producing 
soluble  starch.     May  26. 

Complete  Specifications  Accepted. 
1397. 
13,357.  W.Powell,     Manufacture  of  sugar.      May  25. 

1898. 
3561.   R.   A.  Chesebrough.     Process   of   and    means    for 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

11,373.  T.  T.  Power.  Improvements  in  the  process  of 
storing,  maturing,  and  preserving  whisky  and  such  like 
liquors.     May  19. 

11,532.  G.  Souter  and  J.  S.  Souter.  A  new  or  improved 
method  for  the  disposal  of  distillers'  or  brewers'  refuse. 
May  23. 

11,724.  J.  Watt  and  J.  F.  Watt.  Improvements  in  and 
relating  to  the  vaporising  or  treatment  of  by-products  iu 
distilleries  and  the  like.     May  24. 

12,129.  W.  K.  Fulleylove.  A  process  for  preventing 
■the  deterioration  of  beers,  wines,  or  other  fermented  liquors 
in  the  barrel  during  the  time  of  consumption.     May  28. 

12,143.  J.  Radley.  Improvements  in  apparatus  for 
carbonating  malt  liquors,  wines,  and  other  beverages. 
May  28. 

12,334.  K.  Michel,  jun.  An  improved  apparatus  for 
producing  beer  free  from  alcohol.     June  1. 

12,574.  R.  W.  Perry.  Improvements  in  or  relating  to 
the  manufacture  and  bottling  of  champagne  or  other 
sparkling  liquors.     June  4. 

12,660.  G.  Krcutzer  and  J.  Schmitz.  Improvements  in 
or  relating  to  brewing,  and  apparatus  therefor.  Complete 
Specification.     June  6. 

12,803.  C.  A.  Stevenson.     See  Class  B. 

13,019.  T.  H.  Nash.  Improved  apparatus  for  drying 
hops,  malt,  and  the  like.     June  10. 

13,053.  A.  Collette,  Fils.  Improved  process  for  the 
manufacture  of  alcohol  by  saceharification  and  fermenta- 
tion by  mucedinese,  and  apparatus  therefor.  Complete 
Specification.     June  10. 

Complete  Specifications  Accepted. 
1897. 

13,312.  P.  F.  Van  der  Gucht  and  A.  Kreps.  Malting 
apparatus.     May  25. 

19,161.  C.  O'Suilivah.  Treatment  of  the  by-products  of 
brewers'  and  distillers'  yeast,  or  either  of  them,  whereby  a 
-ubstance  is  obtained  that  can  be  used  as  a  food  bv  man, 
.and  for  other  purposes.     June  8. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

11,266.  W.  P.  Thompson.— From  J.  H.   Kellogg,  United 

States.     New  or  improved  alimentary  product  made  from 

edible  nuts,  and  process  of  producing  the  same.     Complete 

Specification.     May  17. 


11,414.  L.  Buchhold.  Process  for  preserving  preparations 
or  objects.     Complete  Specification.     May  19. 

11,697.  O.  de  Santa  Cruz.  A  new  or  improved  process 
and  apparatus  for  the  preservation  of  meat  and  other  food  or 
alimentary  substances.     May  24. 

11,811.  H.  A.  Hobson.  Improvements  in  the  production 
of  concentrated  foods.     May  24. 

12,068.  E.  Camphausen.  Improvements  in  the  pre- 
paration and  production  of  essences  of  gravies  and  the  like, 
May  27. 

12,355.  M.  E.  O.  Liebreich.  Improvements  in  the 
manufacture  of  artificial  butter.     June  1. 

12,612.  F.  Grognet.  An  improved  process  for  obtaining 
sterilised  raw  meat  in  the  condition  of  powder.  Complete 
Specification.     June  4. 

12,685.  G.  F.  Thompson.— From  J.  S.  Cochran,  United 
States.  A  new  or  improved  material  as  food  for  animals, 
and  the  method  of  preparing  the  same.     June  7. 

12,729.  A.  J.  Bellamy.  Concentrated  tablet  (Wane  mange 
and  custard).     June  7. 

12,869.  N.  Bendixen.  Improvements  in  the  method  of 
and  apparatus  for  sterilising  milk.  Complete  Specification. 
June  8. 

13,032.  A.  Denaeyer.  A  process  for  transforming  yeasts 
into  soluble  alimentary  matters.     June  10. 

B. — Sanitation. 

11,463.  F.  M.  Speiice  anil  D.  D.  Spence.  Improvements 
in  the  treatment  of  sewage.     May  20. 

11,574.  F.  M.  Speuce  and  1).  D.  Spence.  Improvements 
in  the  treatment  of  sewage.     May  23. 

12,489.  R.  Wilder,  J.  Wilder,  ami  H.  Wilder.  Improve- 
ments in  sludge  or  sewage  tanks.     June  3. 

12,602.  H.  A.  Hobson.  Purifying  agent  for  water  sewage 
and  other  foul  liquids.     June  4. 

12, SO:!.  C.  A.  Stevenson.  Means  for  the  disposal  of  waste 
products  from  distilleries  or  other  works.     June  8. 

C — Disinfectants. 

12,601.  II.  A.  Hobson.  An  improved  deodorising  disin- 
fecting agent.     June  4.  * 

12,646.  H.  Noerdlinger.  Improved  process  of  manufac- 
turing disinfectants  rich  in  formaldehyde.     June  6. 

Complete  Specifications  Accepted. 

A. — Foods. 

1897. 

7220.  A.  S.  Poyser.  Method  of  treating  milk  and 
obtaining  therefrom  a  gelatinous  proteid  substance  and  thus 
forming  a  nourishing  food  for  invalids  and  others.     May  25. 

13.141.  H.  Higgins.  Treatment  of  separated  milk  for 
alimentary  purposes.     May  25. 

13.142.  H.  Higgins.  Treatment  of  separated  milk  for 
alimentary  purposes.     May  25. 

13.143.  H.  Higgins.  Treatment  of  separated  milk  for 
alimentary  purposes.     May  25. 

16,338.  E.  Wadham.  Improved  medicinal  and  nutritive 
compound  or  preparation.     June  15. 

19,161.  C.  O'Sullivan.     See  Class  XVII.     June  8. 
29,189.  A.   Bernstein.     Manufacture    of  a   substitute    for 
eggs.     May  25. 

B. — Sanitation. 

1897. 

12,984.  F.  P.  Candy.  Purification  of  sewage  and  polluted 
water.     June  8. 

13,400.  W.  D.  Scott-Moncrieff.  Purification  of  sewage 
and  apparatus  therefor.     May  25. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 
11,456.  C.  G.   Hagemann   and   F.   O.   C.    Zimmermann. 
Improved  manufacture  of  celluloid.     May  20. 
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11,940.   B.  Cremer.— From  ]j.  J.  Dorenfeld,  Germany. 

ISS  II. 

11,974.  I!  Crcmer. — From  L.  J  Dorenfeld,  Germany. 
Set  Class  II. 

]i'.04O.  R.  Cremer. — From  V.  I!.  Drewsen,  United  states, 

and  L.  J.  Dorenfeldt,  Germany      A  thod  or  process  fur 

disposing  of  or  destroying  and  utilising  the  -pint  liquor 
from  sulphite  pulp  mills.     Max  27. 

12,096.  A.  Aberg.  Improvements  in  or  relatinir  to  appa- 
ratus fur  treating  cellulose  or  paper  pulp  and  the  like. 
Complete  Specification.    .May  2". 

18,022.  M.  I..  Jonas.  The  manufacture  or  production  of 
articles  <>f  paper  or  other  suitable  material  chie6y  for  adver- 
tising purpose-.     June  In. 

(    OUTLETS    SPECIFICATIONS    A.CCEFTED. 

1897. 

16,315.  II.  Sehulk.  Process  of  and  apparatus  for  incor- 
porating dissolved  and  suspended  substances  into  paper, 
cardboard,  or  pasteboard  in  long  sieve  or  cylinder  machines. 
June  8. 

17,736.  T.  Schiller.  Process  for  producing  waterproof 
and  washable  glazed  ehromo-paper.     .May  25. 

1898. 
4945.  \V.  t  urtis.     Settling  and  recovering  apparatus  f<T 
paper  and  pulp  manufacture.     May  25. 

XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

11,894.  il.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.,  Germany.  A  new  pharmaceutical 
compound.     May  25. 

12,530.  A.  Ileiilenhain.  Process  for  the  neutralisation 
of  the  unpleasant  odour  oi  thevapoursol  formaline.   June  I. 

12,676  C.D.Abel.  Prom  The  Actien  Gesellschaft  fiir 
Anilin  Eabrikation,  Germany.  A  n.n  process  for  maou- 
factnring  compoands  of  acetamide.     June  fi. 

12,956.  E.  Baas.  The  manufacture  of  improved  articles 
of  perfumery.     June  'J. 

CoMlllTI      SlTillirinriXS    ACCEPTED. 

1897. 

18,055.  W.  Simpson.  Method  of  preparing  fruit  or 
other  essences  and  extracts  in  tablet  form.    June  8. 

l'.i.oM.  A.J.  Roult.— From  E.  Vial,  Belgium.  Extrac- 
tion .if  quintate  1  qnintine). 

..    P.     I..    M.    J; till.      Apparatus    for    COmpn 

pbarmacentical  and  cither  powders  for  the  manufacture  ol 
tabloids.    J  une  1 5. 

1898. 
4786.  J,    v.  Johnson,     From    C.    F.  ei    and 

Soehne,  Germany.    Manufacti 1    1  ot  deriva- 

tives of  purine  containing  rolphnr.     June  I. 

XXI.— l'HOTOGK  \IMIY. 

\i  1  1  ii  wins. 

11,430.  P  Mexcier  Improvements  in  die  preparation  of 
argentiferous  si  usitr  •  phol  ij  raphic  put  1 

Ma, 


1J.-J7L'.   E.    Xeuhaus.      Process   for    production    of   relief 
photograph-  without  the  use  of  mould  or  block.     Max  31, 

15.  R.  E.  Liesegang.  Improved  method  of  preparing 
nr  preserving  sensitive  materials  for  the  production  of 
chromate  or  bichromate  photographs.     June  8. 

Complete  Sri.,  hi,  ation  Accepted. 

1897. 

19,208.  A.  E.  Wade.     Photographic  solutions  as  used  for 
toning  and  fixing  prints.     June  3. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Apri.it  irm\-. 
Pinder.     A    new    or    improved    explosive. 


11,496. 

Mai  20. 

11,674.  E.  S.  (lark.  Improvements  in  or  relating  to 
safely  tamping  for  explosives  used  for  blasting  operations  in 
coal  and  other  mines,  and  in  apparatus  for  use  in  connectiou 

therewith.      Ma\  -JH. 

11,856.  A.  A.  Craig.  Improvements  in  safety  igniting 
composition.    May  25. 

11,927.  L.  L.  I.ethi-y.  Uninflammable  niiro-cellnlosi 
products.     May  25. 

12,001.  K.  T.  Mat;. lire  and  D.  P.  Magoire.  Improve- 
ments in  or  relating  to  lucifer  matches.     Ma\ 

12,141.  J-  Williamson.  Improvements  in  the  manufac- 
ture of  gunpowder  and  blasting  powder,  and  the  treatment 
or  preparation  of  carbonaceous  materials  therfor.    May  28. 

12,264.  O.  Init'ay. — From  A.  B.  Markbaiu.  Frame.  An 
improvement  in  percussion  fuses  foi  sbi  Us.     May  Bl. 

12,618.  C.  E.  Bichel.     A   1nrtl1.nl  of  manufacturing  1 
plosives.     Juue  4. 

12.760.  E.  A.  G.  Street.  Improved  manufacture  of 
explosives.      June  7. 

12.761.  E.  A.  G.  street.  Improved  manufacture  o£ 
explosives.  Filed  June  7.  Hate  applied  for  March  'J'J. 
ls;is.  being  date  of  application  in  France 

12,962.  A  de  Pont  Improvements  in  the  manufacture/ 
of  soluble  nitrocellulose,  ami  in  solvents  therefor.     June  9 

18,127.  C.  s  Bailey.  Improvements  in  matches  and 
manner  of  making  same.     June  11. 

COMPLETE    SPECIFICATION    ACCEPTED. 

189S. 

10,489  J.  G  Dixon.  Detonators  for  railway  fog  sig- 
nalling.    June  15*. 

PATENTS  UNCLASSIFIABLE. 

12,275.  A  Kicfting.  Improvements  in  the  process  of 
manufacturing  valuable  organic  products  from  seaweed. 
Complete  Specification.     May  81. 

12,277.  A.  Krefting.  Improvements  in  the  manufacture 
of  valuable  organic  products  from  seaweed.  Complete 
>[..  cifieation.     May  81. 

12,416.  A.  Krefting.  An  improved  system  or  apparatus 
I'm  treating  seaweed  for  the  manufacture  of  products 
therefrom.    I  Specification,    Jot 

12,599.  W.  A.  ('.  Hunkerpoiler.  Improved  artificial 
whalebone.    <  omplete  Specification.    Juue  4. 

18,151.  A.  Krefting.  Improvements  in  the  manufacture 
of  organic  products  from  sett-weed.  Complete  Specification, 
June  1 1. 
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T.  Lewis  Bailey,  University  College,  Liverpool. 


ionoon  exertion. 


■nan  :  Bovertou  Redwood. 
Vice-Chairman:   (Vacant.) 


]•:.  J.  B 
B.  Blount. 
Otto  Hebner. 

B.Grant  II 

I'.  I,.   Howard. 

J.  B.  Knight 
w.  .1.  Leonard. 


Committee: 

li.  E.  R.  Newland*. 
r.  i;.  Power, 
Walter  P.  Beid, 

F.  Napier  Sutton. 
T.  Tyrer. 
Prank  Wilson. 


Hun.  Local  Secretary  i 
A.  R.  Ling,  16,  Lambton  Bond,  Oottenbam  Park,  Wimbledon, 


,i,iii  :  I>.  Wataon. 
Vice-Chairman:  J.  Groatmann. 


ittee : 


i..  H.BaUey. 

I,.  l)nvi>. 

B.  W.G 

thaw. 

B.  Ki» 


.1.  Lewkowitsch. 
W,  11.  Parkin,  iun. 
\.  Be< . 
r.  Boudder, 
iby. 


//    '.  /       '  Socrttarg : 
■r  Hell.  Tho  ClifT.  Higher  Broughton,  Man 


#eU)rastlc  ^rrtion. 


(Vmirnuin ;  V.  S.NewaJl. 
I  < ..  T.  I  ran  re. 


Cinnmitt*-- 


A.  AllhuiM'n. 
I'.  P.  B.dw>n. 
T.W.  II 

II       1.I.UII4. 

T.  w.  Lovibond. 

N.  H.  Miirhn. 


John  I'nttingon, 
W.  W.  rrortor. 
W.  L.  Ron  n  old  son. 
<■   BiMon. 

■Tld. 

.1.  K.  Block. 


//       /     a!  Bkvn  tary  tmd  TYvama  r  : 
Baville  Bb&Wi  Durham  OoUflga  oi  Bviene*,  NeweMtle  o»i 


fUto  £ork  5>«tfon. 

Chairman  :  T.  J.  Parker. 
Vice-Chairman  :  Clifford  Richardson. 


Committee: 


C.  P.  Chandler. 
1C.  Clemenlson. 
W.  P.  Fuerst. 
li.  li. Goldsmith. 
.1 .  ffaenlafihi  i . 
W.  I).  Horne. 
II.  T.  Jurrett. 

lion.  Treasurer 


E.  J.  Lederle. 
C.  E.  PeUew. 

G.  A.  Prochazka. 

Claud.- A.  li.  Boai  !!. 

i..  W.  Thompson. 
Mux.  Toch. 

R.  C.  Woodcock. 


Hon.  Local  Secretary : 
II.  Sehweitxer,  *0,  Stone  Street,  New  York.  I'.S.A. 


^ottingbam  Section. 

Chairman  :  J.  O'Sullivan. 
Vice-chairman  :  J.  M.  C.  Paton. 


L.  Arrlihutt. 
s.  F.  Bnrford. 
F.J.  ELQaruUa. 
R.  M.  Osrsn. 
H.  Forth. 
W.  G.  Johnston. 

7V.  i 


Committee : 

J.  F.  Kempson. 

ttley  Kipping. 
P.  E.  I 

J.  J.  Bndborongh. 
(J.J.Ward. 


S.  J.  Pentecost. 


Hun.  !.,>,■< il  Stcritarii : 
1.  T.  Wood,  SB,  Musters  Road,  Weal  BjrfdgnJortL  Nottingham. 


^rotttsl)  ^rrti'on. 


Chairman  :  G.  T.  Bciiby. 
Yici-Clnitrm.iii  :  G.  G.  Henderson. 


A.  P.  Allkeli. 

A.C.  J.  Obarlier. 
J.  Christie. 

John  Clark. 
C.  A.  Fawsilt. 
W,  Poulis. 
W,  Frew. 
J.  Gray. 


Committee : 

K.  A.  Imtlis. 
Robt.  Irvine. 
A.  Macdonald. 
R.  C.  Hen 
J.  B.  Headman. 
P.  Rottcnburg. 
1  .  C.C.  Btanford. 
R,  T.  Thomson. 


Hon.  Si  '-I;  t,iry  and  Tr,  ,isnr,  r  : 
Thomas  Gray.  Technical  College,  .m.  George  Street,  Glasgow. 


gorfesbirr  ejection. 


Chairman  :  Christopher  Raw  son. 
i       Chain  tarn    <i-  QfffQ  Ward* 


Com,,. 

.1.  !:.  lied  lord. 

J.  J.  Hiiuilnel. 

II.  K.  Burnett, 

w.  Melt.  Haokay. 

J.  Cohen. 

H.  1(.  IT. 

T.  Fairl.v. 

F.  W.  Hielirir.lv.il. 

T.  QlendmniuK. 

G.  W.Slatler. 

A.    Miss. 

A.  Bmithclls. 

//,•  tan  ""*'  Tr'  Bourt  r . 

II.  K.  Procter,  The  Yorkshire  Oollcffft,  I 
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NOTICES. 

The  Society's  Office  will  be  closed  from  September  2nd  to 
September  17th  next,  and  the  General  Secretary  will  feel 
obliged  if  members  who  have  changes  of  address  to  com- 
municate will  send  them  in  before  that  date. 


Annual  Gkneral  Meeting. 
The  group  photograph,  taken  at  University  College, 
Nottingham,  is  a  very  successful  picture.  Members  who 
desire  a  copy  should  send  the  sum  of  4s.  6d.  to  Arthur 
Neale,  Studio,  St.  Peter's  Church  Walk,  Xottingham. 
Terms  : — Cash  with  order. 


Collective  Index. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  half  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time  ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer,  who  is  making 
every  effort  to  complete  this  vast  work. 
The  prices  are  as  follows  : — 

To  Members  (see  Kules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on  the  Society's  List. 

Each  copy  10s. 

To  Subscribers 12s.  6d. 

To  others „         1 5s. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eybe  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,500  per  month. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Hale  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 

Telegrams. 
The   code   address  of   Palace   Chambers  is  "  Palatable, 
London,"    and   the  Society's  number  is   59.     HeDce  tele- 
grams need  only   be   addressed  "  59,   Palatable,  Loudon," 
without  words  "  Society  of  Chemical  Industry." 


LIST  OF  MEMBERS  ELECTED  13th  JULY  1898. 

Bhattacharyya,     Haripada,   Dakinsore,    P.O.    Kamarhatty, 

J  I,  l'ergunnahs,  Bengal,  Chemist. 

Cosby,  Chas.  D.,  Eidsvold,  Norway,  Mining  Engineer  and 
Assayer. 

Forgie,  Jas.  T.,  Viewfield,  Bothwell,  N.B.,  Civil  and  Mining 
Engineer. 

Ereuch,  Wrn.,  M.A..  135,  Walniersley  Road,  Bury,  Lanca- 
shire, Science  Teacher. 

Galewsky,  Paul,  c/o  C.  II.  Boehringer  Sohn,  Nieder  Ingel- 
heim  a/Rhein,  Germany,  Colour  Chemist. 

Goodrich,  Chas.  G.,  Akron,  t  )hio,  U.S.A.,  Rubber  Manu- 
facturer. 

Hall,  Wrn.  F.,  Barrrett  G.M.  Co.,  Godwaau  River,  S.A.R., 
Cyanide  Manager. 

Hart,  F.  Cyril,  12,  Western  Road,  Shoreham,  Sussex, 
Chemist  (Chemical  Works), 

Meyer,  Dr.  Franz,  Somerset  Chemical  Co.,  Bound-Brook, 
N.J.,  U.S.A.,  Chemist  and  Manager. 

Smith,  John,  Hartley  Street  Dyeworks,  Dewsbury,  Yorks, 
Dyer. 

Van  Kpenhuysen,  Cornells,  Zwijndrecht,  Holland,  Chemical 
Manufacturer. 

Young.  Thos.,  Stubbins  Printworks,  Riimsbottom,  near 
Mauehester,  Calico  Printer. 


LIST  OF  MEMBERS  ELECTED  25th  JULY  1898. 

Bird,  Frank  W.,  Vinegar  Works,  Cambridge,  Vinegar 
Brewer. 

Hall,  Clarence  A.,  Sault  Ste.  Marie,  Mich.,  U.S.A.,  Chemist. 

Hall,  Frederick  W.,  25,  Oak  Bank,  Harpurhey,  Manchester, 
Dyer. 

I'arker,  Charles  H.,  The  Copthornes,  Copthome  Road, 
Wolverhampton,  Chemist. 

Taylor,  Newman,  19,  Cleveland  Road,  Crumpsall,  Man- 
chester, "  Water  Specialist.'' 

CHANGES  OF  ADDRESS. 

Bradburn,  J.  A.,  l/o  Saltville  ;  retain  Journals  until  further 

notice. 
Brown,  F.  W„  l/o  Maida   Hill ;  56,  Grange   Park,  Ealing, 

Science  Coach. 
Brown,  Jas.,  l/o  Mouutpottiuger ;  Avoneil  Distillery.  Belfast. 
(  'laudet,  F.  G.,  l/o  Dulwich  ;   Eunismore,    Willesden  Lane, 

X.W. 

Dick,  F.  Burnett,  l/o  City  Road  ;  c/o  J.  M.Bell,  5-6,  Great 

Winchester  Street,  E.C. 
Fairlie,  H.   C,  l/o  Glasgow;     Camelon    Chemical    Works, 

Falkirk,  X.B. 
Hamilton,  Robt.,  l/o   Shotts  ;    c/o  Bestwood  Chemical    Co., 

Ltd.,  near  Nottingham;  a ud  (Journals)  138,    Gregory 

Boulevard,  Nottingham. 
Hosie,  G.  IL,  l/o  Inncllan;   136,  Cambridge  Drive,  Kelvin- 
side  N.,  Glasgow. 
King,  C.  M.,  l/o  London  ;  Stahlhammer  o  S.,  (lermany. 
Leather,  Dr.  J.  Walter,  l/o   London;  Dehra  Dun,  X.W.I'., 

India. 
Lucas,  Alf. ;  Journals  to  English  Pension,  Esbekieh,  Cairo, 

Egypt. 
McLellan,  J.  Y.  ;  Journals  to  Cogoletto,  Liguria,  Italy. 
Mansbridge,  Wm.,  l/o  Lee  ;  Colgate,  near  Horsham. 
Marchlewski,  Dr.  L.,  l/o  Higher  Broughton  ;  Lyutou  House, 

Eushford  Avenue,  Levenshulme,  Manchester. 
Mayfield,  H.  B.,l/o  Fairvicw  House  ;   Xormanhurst,  Mundy 

Street,  Heanor,  near  Xottingham. 
Mordle,  F.  Dare,  l/o  The  Park  ;  38,  The  Ropewalk,  Notting- 
ham. 
Morrison,  G.  R.,  l/o  Plaistow  ;  c/o  E.  Ryan  and   (  o.,  Ltd., 

Pope's  Quay,  Cork. 
Paget,   R.,   l/o    Leeds ;    Guildford    House,    Loudon    Road, 

Croydon. 
Powter,  P.,  l/o  Loudon  ;  c/o  Pauling  and  Co.,  Beira,  East 

Coast  of  Africa. 
Prentice,    Manning,    l/o    Stowinarket ;    Anglesea    House, 

Felixstowe. 
Sedding,  G.  H.  P.,  1  o   River  Junction;  c  o  Florida  Syndi- 
cate, Jacksonville,  Fla  ..  U.S.A. 
Simon,  Dr.  A.,  1,0  Saarbrueken  ;  55-56,  Bishopsgate  Street, 

E.C. 
Tasker,  G.,  l/o    Brunswick  ;  c  o  Cuming   Smith    and  Co., 

Chemical  Works,  Yarraville,  Melbourne,  Victoria: 
Vanderpoel,    Dr.   F.,   l/o   Roseville   Avenue;    153,  Center 

Street,  Newark,  X.J.,  U.S.A. 
White,  W.  Gilchrist,  l/o  The  Hodge  ;  75,  West  End  Villas, 

Broadbottoin,  near  Manchester. 
Young,   J.    W„   l/o    Westmoreland    Terrace ;  4,    Portland 

Terrace,  Newcastle-on-Tyne. 

CHANGE  OF  NAME  AND  ADDRESS. 

Trevaille-Williams,  T.  (formerly  Williams,  Thos.),  5, 
Madeira  Villas,  Horrabridge,  Devon ;  Journals  as 
before. 

JBratf)5. 

Oushkoff,  P.  K.,  Elabouga,  Government  of  Viatka,  Russia, 
l'ankhurst,  Dr.  R.  M-,  10,  St.  James'    Square,  Manchester. 
July  5. 
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PROCEEDINGS 

of  tin: 

SEVENTEENTH  ANNUAL  MEETING. 

Phj  Simon  :    Pkop.  F.  <  LOWES,  D.Sc. 


FIRST  l>.\  Y.— W  n>\>  mm,  .h  i.v  13tb. 

The  seventeenth  annual  meeting  ol  the  Society  oft  nemical 
Industrj  was  held  in  Nottingham  on  Wednesday,  Jul)  13th, 
in  the  Lecture  Theatre  of  the  Universitj  College,  Prof. 
K.  <  Howes,  D.Sc.,  President  of  the  Society,  in  the  chair. 

Tin-  minutes  of  the  previous  meeting  were  read,  confirmed, 
ami  signed  by  the  President 

APPOIII  imi  •.  i    01     v'  Bl   i  \TOR8. 

Dr.  G.  SCHAOK-SomiEH  moved  the  appointment  of 
Mr.  <;ih-on  and  Mr.  Canziani  as  scrutators. 

Mr.    Hemikowai     onded    the    motion,    and    ii    was 

adopted. 

Tli.-  I'm  sidi  \  i  then  declared  tin-  ballot  closed. 

Ri  pori  in   Council. 
'I  lir  Si  i  ri  i  hit  read  tin  report  of  tin  ( 'ouocil,  which  was 
a»  follows : — 

We  have  the  honour  to  report  that  tin-  number  of  mem- 
bers "n  the  register  is  3,185,  as  compared  with  .'>,o:t7  at  the 
last  Annual  Meeting.     During  the  year  :ill   new    members 

have  been  elected,  as  c pared  with  226  last  year.     This 

is  the  largest  number  since  1885,  wheu  345    elections   were 

i,i led,  though  1890,  with   298,  runs  it   close.     The   loss 

has  been  152,  as  compared  with  162  last  year.  Among  the 
latter  air  '.'s  deaths:  Dr. M.  Alsherg,  i.  Uhworth,  .1.  .1. 
Bowrey,  Charles  Cochrane,  Sir  limn  Doulton,  S.  K.  field, 
(l.  Fletcher,  J. W.  Freestone,  W.  A.  I..  Hammeraley,  Henry 

Mill-.  .1    II    Hodgkins Tbos.  Holliday,    Dr.  F.  Hurler, 

Thos.  Jackson,  Ufred  Julien,  Jas.  E  King,  Horace  Koech- 
li„,  ||  w  .  Langbeck,  Dr.  II.  Lassing,  Bobt.  Mitchell,  Jas. 
Napier,  Dr.  I:.  M.  Pankburst,  \\ .  S.  Pritchanl,  Harold 
BowclirTe,  Chas.  I..  Stanley,  Edmund  Tonks,  J.  Ivens 
Vaughan,  and  O.I.J    Wells. 

1  iin  in      i  in,  st  papei  -  havi  I   in  the 

Journul,  a  compared  with  104  last  year.  The  excess  of 
revenue  over  expenditure,  as  may  be  seen  from  the  Trea- 
surer's Statement  in  the  last  number  of  the  Journal,  amounted 
last   Mar  to   737/.  1  igaiosl    1,01  1/.  8s.  I  Id.   thn 

b  ire.  In  1896  the  receipts  from  the  Collective  Index 
were  847/.  5».,  against  7/.  0*.  •".*/.  in  1897;  while  the  ex- 
penditure on  Index  account  was  almost  the  same  in  each 
year.     Tbis  accounts  for  the  smaller  surplus   n  1897 

ii.,    Collcctivi    Index    is  nearly    finished,  and   will  verj 

shortly  I"-    in   the   bands   of    mhert.      In    revising   the 

proof  it  was  fonnd   that  certain  alterations  in  the  arrat 
inmt   of  the  matter,  which  could   not  have  been  foreseen, 
wonld    materially   add   to  the  value  n!  the  Index.     These 
have  now  been  i  Ifected,  and  the  whole  MS.  i-  now  readj  to 
lie  placed  in  iin-  printer's  hands.     It  was  also  found  that  do 

ti i'  printers  had  a  sufficient  stuck  ol   type  ol  the  kind 

required  to  keep  the  whole  in   type  during  revision.      Our 

tli  inks  an-  dili1    lo    the    Special    • nun,,     which,    to 

the  I'li'ssnti the  indi  xer,  has  undertaken  the  entire  work 

The  the  uieoting  i-  asked  foi  a  -licht  modifi- 

cation "f  the  byelaws,  notice  of  which  was  given  in  the 
April  number  of  the  Journal.  The  ti r-t  three  ch 
concern  the  taking  ofthe  ballot  at  annual  meetings,  and 
bring  the  general  byelaws  into  more  perfect  harmony  with 
those  of  the  Sections.  I'  ispropoied  that,  when  the  numbet 
■  ■I  nominationl  bj  members  does  not  exceed  the  number  "I 
vacancies  on  the  Council,  no  ballot  shall  be  taken,  hut  thai 
when  the  nominations  exceed  the  vacancies,  the  existing 
practice  simii  be  followed.    The  proposed  change,  lx 


saving  money,  will  expedite  the  business  of  annual  meetii 
when,  as  on  the  present  occasion,  there  is  no  contest.    The 

remaining  amendment  is  a  purely  verbal  inn  to  render  a 
vague  expression  dear. 

The  following  chairmen  of  Sections  retire  this  war  :  — 
I'rof.  C.  K.  Chandler  (New  York),  Mr.  George  E.  Davis 
(Manchester),  Mr.  Tims.  Fairley  (Yorkshire).  Dr.  Chi-. 
A.  Kohn  (Liverpool),  and  Hr.  Bndolpb.  Messel  (London). 
Tiny  are  succeeded  by  Messrs.  Thomas  J.  Parker,  David 
Watson,  D.Sc.,  Christopher  Bawson,  Alfred  Smetham,  and 
Bovertun  Bedwood.  Mr.  .Tolm  Ileum  retires,  and  is 
succeeded  by  Mr.  A.  K.  Ling,  as  Hon.  Secretary  of  the 
London  Section.  I'rof.  II.  B.  Procter  has  been  induced  to 
retain  his  post  for  another  year. 

Beference  may  be  made  t < .  the  part  played  by  the  IV 
dent  in  the  Joint  Conversazione  given  by  the  Presidents  of 
Institutes  of  Chemistry,  Society  of  Public  Analysts,  and  our 

own  Society  in  I Ion  in  May  last.     The  Council  desires  to 

on  record   it-  appreciation  of  his  hospitality  on  that 

nil. 

The  President  mentioned  that  there  were  one  or  two 
clauses  officially  added  to  the  report  that  morning,  which 
were  not  in  the  printed  statement  in  the  hands  of  memo  rs. 

Dr.  W.  II.  I*i  i:hin  moved  the  adoption  of  the  report. 
remarking  that  it   was  a  matter)  ngratulation  to 

the  Soeieix  lo  End  such  a  lat  on  ol  members  during 

the  past  year,  namely ,  an  addition  of  about  811.     It  showed, 

lie  thought,  the  vitality    of  the  Si  c  .  ly,  and  an  appreciation  of 

its  value,  when  they  got  such  a  large  number  of  new 
members.  He  remembered  being  at  the  tir-t  meeting  held 
to  inaugurate  the  Cbemieal  Society,  and  he  little  thought 
then  that  the  Society  would  ever  possess  over  3,000  members, 

as    it    dues    at    the    present   time       It    was  now    the    la 

Society  in  tin   kingdom  which  had  to  do  with  chemistry. 

Mr.  .1.  M.t'.  Patob  seconded  the  motion.  \  report  of 
that  character,  he  observed,  must,  of  necessity,  be  somewhat 
stereotyped,  unless  something  special  took  place.  The 
increase  in  the  number  of  members  showed  that  the  rJbcietj 
was  appreciated,  and  was  doing  good  work.  Some  of  their 
members  had  passed  away,  but  there  were  others  rising  to 

their    places.       That    the    index    was    making     progre-s 

and  would  shortly  appear  was  good  news.  1  he  chairmen 
of  Section- ot  course  changed,  but  he  thought  the  members 
who  were  put  forward  on  this  occasion  were  good  men. 
Altogether  he  regarded  the  report  as  a  satisfactorj  one. 

The  report  was  then  adopted. 

I   1\  IM  ' 

The  I'm  ■  mi  \  i  -ml  he  had  lo  apologise  for  the  absence  ,,| 
Mr.  E.  Bider  Cook  (the  honorary  treasurer  of  the  Society), 
owing  lo  indisposition. 

The  Sni.'ilua   ri  ad  lln    Treasure! '- report.      In 
Ir'.i7  tiny  ha,|  received   iii  respect  of  2,818  sul 
total  sum  of  3,524/.    12*.    I  Ii/.     Thej    also   received   2S6/. 
entrance  fees,  and  two  lire  composition  fee-,  but  those  sums 
were  i  n, i  pin  to  revenue  at  all ;  tboj  were  regarded  as  capital. 
and  therefore  did  not  go  into  the  total  receipts  of  the  year, 
They   received  7/.  on    account    of   tin  Collective    In. lev,  and 
also  a  -urn  ot  262/.  from  the  invested  -a\  ings  of  the  Society. 
From  the  "  Journnl  "  the)  received  576/.  for  advertisements 
ami  368/,  I0».  >,/    tor  sail  -  to  oilier-  than  members,  and  of 
...id  iiunih.  i  -     Thai  gave  a  total  of  '.i  1 1/.  received  from  the 
"Journal."     Therefore  from  the  fom  departments  named 
subscriptions,  3,524/.  12s.  1  l</.  :  on  account  of  the  Collective 

Index,  7/  :   investments,  262/. ;  and  the". I nal,"  944/. 

if  j  I. a, I  received  altogether  1,788/.  Itis.Sd.  With  regard 
to  the  expenditure,  firsl  came  the  "Journal,"  which  was  an 
important    item.     They    had  spent   in  printing  and  issuing 

the  .loin  nal    (including    postages),    I. .'.'.IS/.    •_'.<.    •_'(/..    and    in 

editing  it,  1,209/.  7v   in,/.  ;  which,  with   insurance,  8/.  .'■*., 
made  a  total  of  8,802/.  5s.  -pen!  on  the  ".Journnl."     Other 
expenses    were:  —  For  printing,  68/.;    sectional    cx| 
.tin;/.;    secretary's    -alary     (portion    not  included    in    the 

"Journnl"    editorial    expenses),  :;.I7/.    10*. ;    exi 

on  with  the  annual  meeting,  89/.  6s.  lo./  ;  I trary 

treasurer's  assistant,  62/.  10s.;  stationery,  46/.  I  '.>.  ■*■!  -. 
office   expenses,    1187.  5s.  4</. :    binding   hook-,  :>/.    15*.  i 

auditor's  fees,  10/. lis,  r«l.  ■,  ( Collective  Index,  paid  on ount, 

lno/.  His.;  bank  charges,  ll.9M.Sd.;  treasurer's  pettj  cash, 
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141.  3s.  iirl.;  secretary's  petty  cash,  49/.  10s  7</. :  leaving  a 
balance  in  hand  of  7:17/.  12.*.  5rf.,  as  mentioned  in  the 
report. 

Vote  <>f  Thanks  to  the  Treasurer. 

Mr.  George  E.  Davis  proposed  a  vote  of  thanks  to  the 
treasurer  for  his  statement.  They  would  all.  no  doubt,  be 
awute,  he  remarked,  that  Mr.  Rider  Cook  had  been  with 
tin-in  from  tin-  time  of  inception  of  the  Society,  and  had 
performed  a  labour  of  love  in  looking  after  the  finances  of 
what  had  been  a  very  successful  business.  They  must  look 
at  it  in  this  way  :  when  the  Society  w.i^  formed  in  the 
year  1881,  he  was  in  charge  of  the  books  ofa  Society  having 
3(10  customers.  To-day  he  is  in  charge  of  all  the  accounts, 
which,  as  they  had  just  heard,  amounted  to  some  4,000/.  or 
5,000/.  in  the  year,  and  he  had  now  over  3,000  customers 
to  look  after.  They  would  see.  therefore,  that  their 
treasurer  had  a  very  la'ge  amount  of  work  to  do  and  to 
supervise;  and,  having  regard  to  the  fact  that  he  did  it 
entirely  for  the  love  In-  had  for  the  welfare  of  the  Society, 
the  very  least  they  could  do  was  to  give  him  a  very  hearty 
vote  of  thanks.  Moreover,  tiny  were  now-  ramifying  over 
the  whole  surface  of  the  woild  ;  their  expenses  were  increas- 
ing, as  also  was  their  revenue,  :.nd  the  number  of  members 
seemed  to  be  getting  larger  and  larger  every  year.  He, 
tor  one,  should  not  be  satisfied  until  he  saw  the  Society 
ramifying  over  the  whole  world. 

Mr.  Forbes  Carpenter  seconded  the  motion,  remark- 
ing that  like  .Mr.  Davis,  he  had  some  knowledge  of  the 
work  the  treasurer  had  to  do.  Their  Society  was  one  to  put 
by  money  every  year,  and  the  treasurer  had  had  the  respon- 
sibility of  advising  as  to  advertisements.  He  had  been 
associated  with  Mr.  David  Howard  in  regard  to  those  invest- 
ments, and  the  thanks  of  th(  Society  were  due  to  both 
gentlemen  in  this  connection. 
The  motion  was  adopted. 

TDK  PRESIDENT'S  ADDRESS. 

In  the  summer  of  1890,  under  the  distinguished  presidency 
of  Sir  Lowthian  Hell,  and  during  the  local  chairmanship  of 
Sir  John  Turney,  the  Society  of  Chemical  Industry  held  its 
annual  meeting  m  the  town  of  Nottingham,  the  University 
College,  in  which  we  are  now  again  assembled,  being  its 
head  quarters.  In  acknowledging  the  coartesj  which  the 
Mayor  and  Town  Council  have  again  extended  to  the  Society 
by  permitting  its  use  of  the  College  buildings,  wt  desire  to 
congratulate  the  town  of  Nottingham  upon  having  beeu 
taised  since  our  last  visit  to  the  dignity  of  a  city,  the  present 
Mayor  of  Nottingham  upon  having  received  academic  dis- 
tinction, and  the  Town  Clerk  upon  having  received  the 
honour  of  knighthood.  We  believe  that  the  willingness 
shown  by  Nottingham  to  receive  our  Society  must  be  con- 
nected with  the  progressive  and  hospitable  spirit  which  the 
city  has  always  shown,  and  with  the  existence  in  it  of  a 
large  and  successful  University  and  Technical  College,  and 
of  a  flourishing  Section  of  our  Society  of  Chemical 
Industry. 

Origin  and  Development  of  the  Society. 

In  acknowledging  the  welcome  accorded  to  our  Society, 
it  is  natural  to  compare  our  present  position  with  our  origin 
and  past.  We  are  informed  iu  the  Report  of  our  Couucil 
that  the  membership  of  the  Society  has  now  reached  a  total 
of  over  3,000,  and  it  must  be  remembered  that  this  large 
enrolment  has  beeu  secured  iu  a  period  of  only  17  years. 
We  are  yet  several  years  removed  from  attaining  our 
majority.  Towards  the  end  of  June  1881  the  first  General 
Meeting  of  the  Society  was  held  in  London  under  the 
presidency  of  Sir  Henry  Roscoe.  The  Society  was  then 
only  three  months  old,  and  numbered  about  300  members. 
It  was  in  every  sense  a  national  society,  but  distinguished 
continental  chemists  were  willing  to  help  the  young  asso- 
ciation by  taking  up  its  membership.  The  first  president 
stated  that  "the  main  object  of  the  Society  is  to  bring 
together  at  definite  intervals  those  who  are  interested  in  or 
posse*s  knowledge  concerning  the  utilisation  of  chemical 
action  on  a  large  scale,  and  have  charge  of,  or  are  connected 
with,  those  large  branches  of  industry  which  are  dependent 
upon  chemical  principles.      To    the   interchange   of   ideas 


brought  about  by  such  personal  contact  may  well  he  added 
|  the  publication  of  the  proceedings  of  our  meetings,  as  well  as 
of  information  or  intelligence  interesting  to  our  members. 
The  Society  cannot  fail  in  this  way  to  contribute  to  the 
advancement  of  those  important  'branches  of  national 
industry  which  are  dependent  on  chemical  principles.  This 
w,-  hope  to  do,  not  only  by  bringing  forward  new  processes, 
or  discussing  the  advantages  or  disadvantages  of  old  ones] 
but  also  by  acting  as  a  bond  of  union  hitherto  non-existent 
between  individuals  engaged  in  cognate  pursuits,  giving 
them  a  personal  interest  in  one  another,  and  thus  encourag- 
ing that  good  fellowship  which  is  not  an  unimportant  factor 
iu  the  smooth  working  of  our  social  machinery." 

Thus  spoke  in  1881  the  tir-t  President  of  the  Society;  and 
those  of  us  who  have,  with  him,  noted  from  those  earliest 
days  the  development  of  his  scheme,  cannot  hut  see  how 
completely  his  intentions  and  predictions  have  been  ful- 
filled. The  Journal,  referred  to  by  Sir  Henry  Koscoe,  has 
come  into  existence,  and  is  one  of  the  most  complete  and 
valuable  records  of  technical  chemistry  in  the  world.  Those 
;  interested  in  the  advancement  of  applied  chemistry  in  this 
country  have  become  to  a  iarge  extent  united  in  their  efforts, 
and  therefore  more  successful  in  attaining  their  objects. 

The  members  of  the  Society  value  the  organisation  on 
account  of  the  information  brought  together  in  their 
Journal.  Bat  they  have  further  advantages  afforded  them 
by  the  increased  opportunity  of  meeting  together,  owin^  to 
the  establishment  of  local  Sections.  The  existence  of  these 
local  Sections  is  an  important  and  somewhat  special  feature 
of  our  Society.  These  Sections  are  now  existent  and  active 
in  London,  Manchester,  Liverpool,  Newcastle,  Nottingham, 
Leeds,  Glasgow,  and  New  York;  and  the  existence  of  a 
New  York  Section  is  an  indication  that  the  importance  of 
the  work  of  the  Society  is  felt  outside  our  own  country  ; 
this  is  further  proved  by  the  very  large  number  of  foreign 
general  members  who  have  been  enrolled. 

Those  who  have  watched  the  gradual  rise  and  develop- 
ment of  these  local  Sections  of  the  Society  will  acknowledge 
the  very  important  service  which  has  been  rendered  by  our 
Provincial  Colleges.  The  great  importance  and  advantage 
of  the  movement,  which  has  brought  higher  university 
instruction  into  our  large  provincial  centres,  are  now 
universally  conceded.  But  there  is  cause  for  congratula- 
tion, amongst  those  who  are  endeavouring  to  promote  the 
advancement  of  applied  science  in  this  country,  that  the 
foundation  ofa  University  College  in  a  provincial  centre  has 
not  only  led  to  the  introduction  of  higher  instruction  in 
pure  science,  but  has  also  advanced  in  a  most  important 
way  the  interest  and  education  in  applied  science.  One  of 
the  evidences  of  this  gratifying  result  is  the  fact  that  in 
the  centres  in  which  our  University  Colleges  are  established 
and  successful,  we  find  arising  Sections  of  the  Society. 
Leading  manufacturers  associate  themselves  with  those 
who  are  promoting  science  educationally,  and  with  those 
who  have  passed  through  the  classes  of  the  College,  and 
together  the-y  maintain  a  useful  Section  of  our  Society.' 

My  lengthy  experience  as  a  chemical  teacher  in  Notting- 
ham leads  me  to  lay  stress  upon  the  advantages  resulting 
from  the  establishment  of  a  local  Section  of  our  Society 
in  connection  with  the  local  College.  In  1881  the  Town 
Council  of  Nottingham,  supported  by  the  public  spirit  of 
its  inhabitants,  had  responded  to  a  "challenge  thrown  out 
by  an  anonymous  donor  ;  and,  by  supplementing  his  hand- 
some gift  by  public  funds,  had 'built  the  stately  and  con- 
venient buildings  iu  which  we  are  now  assembled  ;  they  had 
also  appointed  a  staff  of  teachers,  amongst  whom  I  repre- 
sented the  branch  of  chemistry  and  metallurgy;  and  they 
had  founded  a  curriculum  of  instruction  in  the  principles 
and  applications  of  science,  which  was  in  a  great  measure  a 
response  to  the  general  demand  for  the  provision  of  technical 
instruction  throughout  our  country.  It  was  felt  desirable 
that  the  provision  of  general  higher-class  culture  should  be 
the  main  object  of  this  University  College,  but  that  instruc- 
tion should  also  be  provided  which  would  be  of  value  to  those 
equipping  themselves  for  industrial  pursuits  in  an  industrial 
centre,  The  teachers  iu  the  college  have  therefore  always 
borne  in  mind  that  whilst  they  teach  scientific  principles 
first  and  foremost  as  the  true  foundation  of  all  industrial 
success,   they    should    also   in   some   considerable  measure 
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illustrate    their    teaching    hy    pointing    out    the    industrial 
application-  of  those  principle-. 
What  could  bo- more  suitable  and  advantageous  than  the 

establishment,  in  c .ciii.ii  vritli   the  Chemical  Department 

,,f .,(  ,,11,  -  pf  ill.-.-  ainu,ol  a  Section  of  the  newly 

founded   Societi    oj  Chemical   Industry?     In  1885  ■  little 

bund  ol    chemists   of   Nottingham  and  the  neighbourh I 

started   the    Nottingham   Seel t    thie   Society.     1    whs 

honoured  by  being  it-  first  chairman.  The  early  existence; 
of  this  S, . -tii.ii  naturall)  depended  verj  largel)  upon  support 
from  those  connected  with  the  Co  i  -  pf 

the  Management  Committee  or  a-  chemical  teacher*  and 
senior  and  past  chemical   students.     Even  from  the  earliest 

times,  however,  tl engaged  in  in, In-trial   enterprise  and 

l.it i  -uirs  in  the  town  ami  neighbourhood  rallied  in  rapidly 
increasing  numbers  around  this  original  nucleus,  and  tin- 
Se,ti,,n  -"■•I,  fell  thai  it  was.  fairly  representative  of  the 
chemical  work  and  industry  of  the  district.  I  am  glint  to 
-ay  thai  the  Section  is  now  as  active  as  at  any  period  "f  it- 
er, and  it-  activity  is  shown  not  only  by  its  frequent 
contribution  of  important  mattei  t"  the  Journal,  and  by  its 
ilnr  ami  frequent  meetings,  but  by  it-  eagerneasto 
entertain  foi  a  second  time  the  general  Association  of  which 
it  i-  a  constituent  part.  There  i-  ti"  doubt  that  thi-  Section 
hai  been  of  advantage  to  those  concerned  in  the  applications 
of  chemistrj  in  the  district.  It  has  certain!)  had  tin-  effect 
of  maintaining  an  interest  in  chemistry  amongst  the  past 
students  of  our  college,  and  "I  reminding  the  teachei  -  of  the 
college  that  they  must  consider  in  tln-ir  chemical  instruction 
not  only  the  paramount    importance  "t  chemical  principles 

and  "f  pure  science,  bnt  also  of  chemistry  in  its  i tectiou 

with  industrial  applications. 

I  have  be<  n  tempted  to  speak  at  some  length  of  the 
experience  of  the  Nottingham  Section-  the  Section  with  which 
I  have  had  the  longest  experience  and  have  been  for  many 

\  ..ii     personally  identified     urn  I an-,-  I  d.-«ii-c  to  place  it 

in  an  unduly  prominent  position;  bnl  rather  because  tin- 
origin  and  development  of  the  Sei  tion  are,  1  believe,  typical, 
ami  represent  what  ban  alreadj  occurred  in  most.il  not  in 
nil, ,,(  the  othet  Sections  of  the  Society.  Mnj  1  add  thai 
we  hop,-  thai  the  Societj  is  destined  yet  to  see  a  similar  rise 
jml  aevi  I  ipmenl  of  nev  Sections  in  other  important  industrial 
centres  of  this  country?  \n,l  maj  we  not  further  hope 
thai  the  existence  of  a  branch  of  the  Societj  in  New  fork 
proves  that  s, ,  tion-  of  thi-  Society  ar<-  destined  to  arise 
generally  in  (be  industrial  Knglish-spcakine  communities  of 
the  world,  and  to  lead  thus  to  a  federation  of  interest  in 
the  advancement  of  industrial  chemistry,  Which  nun  ,-\i-n 
antedate  that  more  general  world-wide  federation  in 
British  interests  which  out  politicians  are  desirous  of 
fostering  ? 

nee  down  the  names  Of  th who  have  served  the 

ety  since  it-  foundation,  shows  thai  it-  interests  hare 
been  promoted  hymen  who  stand  prominently  before  the 
chemical  world,  not  only  as  industrial  i  Demists,  but  also  a- 
t,  .,,-ln-r-,  as   ii  itors,  and   as    professional   chemists; 

ami  the  stimulus  given  by  such  men,  who,  whilst  lead 

busy  Kfe,  have  fo I  time  to  help  forward  the  objects  of 

the  Society,  probably  accounts  for  it-  continued  and  in- 
creasing    pro  During   the   year    whi,-h    yon    have 

allowed  in"  the  honom  ol  serving  yon.  1  have  been 
gratified  to  heat  of  larger  accessions  to  our  membership,  in 
the  monthly  li-t  which  is  presented  at  out  t  mncil  meetings, 
than  have  occurred  during  any  r,  ,-.  at 

i  lui  1 1  via    Noi 

The  gratification  which  is  naturally  fell  in  -cine  the 
tj  tlin-  largely  Increasing  in  number-  and  in  usefulness 
is,  however,  somewhat  alloyed  bj  the  notification  of  the  loss 
by  death  of  no  lass  than  27  members,  and  wc  have  to  note 
with  regret  in  the  list  of  recently  dc  cased  member)  the  mum  - 
of  such  men  as  Sii  Henri  Doolton,  Horace  Koechlin, 
Dr.  1'.  llurti-i,  and  Charles  i  ochrane;  whilst  amongst 
those  who  are  uol  members,  but  whose  nam,--  are  classical, 
are  farther  to  be  noted  Sit  II,  m  y  llessemer,  Paul  Schutien- 
berger,  and  August  Kekui6.  It  i-  only  lieht  thai  we 
iid  unitedly  avow  our  indebtedness  to  men  who  have 
exerted  so  important  an  influence  in  furthering  the  nhjeets 
which  out  Society  has  in  view. 


It  is  unnecessary  to  refer  at  any  length  to  th,-  distinguished 
and  useful  careers  of  these  distinguished  chemists  who  are 
now  numbered  with  the  majority, since  our  own  Journal 
and  the  Journal  of  the  Chemical  Society  record  in  their 
obituary  notices  and  memorial  lectures  the  principal 
feature-  of  their  scientific  and  industrial  work.  There  is 
some  satisfaction  to  1*-  derived  from  th.-  fact  that  most  of 
these  eminent  men  had  attained  the  Ur.ua!  limit  in  the 
-pan  of  human  life,  and  had  remained  long  enough  amo-ngnl 
their  fellow-men  for  the  importance  of  their  work  to  receive 
a  fair  measure  of  appreciation. 

I'nciiisAxii  Hcbtbb  may,  however,  be  considered  to 
form  an  unfortunate  exception,  in  that  he  has  been  removed 
from  it-  in  the  prime  of  hi-  intellectual  vigour,  and  at  a 
time  of  life  when  the  matured  experience  of  an  active 
spirit  i-  usually  productive  of  valuable  results.  It  is  our 
Liverpool  Section  which  Buffers  the  loss  of  the  stimulating 
elfe.-t  of  th,  presence  amongst  then,  of  llui  i,-i's  personality. 
lint  tin-  whole  Society  will  suffer  the  loss  of  his  original 
communications,  the  most  important  of  which  have  been 
printed  in  our  Journal.  An  account  of  Hurler's  cat 
appear-  in  a  recent  number  of  our  Journal,  and  will  serve 
a-  a  permanent  memorial  of  the  affection  and  e-teem  in 
which  he  was  held  by  those  who  knew  him  beat — his 
fellow-members  of  the  Liverpool  Section.  A  friend  who 
had  long  been  associated  with  him  states  that  :  "  He  had 
the  advantage  of  B  sound  and  wide  education  during 
his  student  years-,  hut  to  his  credit  it  may  be  said  that 
by  strenuous  and  unremitting  effort  he  continued  his 
education  during  his  whole  lire.  He  was  an  intellectual 
athlete,  and  kept  himself  in  -plendid  mental  training  b) 
increasing  practice.  The  faculties  ol  hi-  n  ind  were  under 
complete  control,  and  he  possessed  a  most  retentive  memory, 
so  that  whenever  occasion  required,  he  could  set  huns,  If 
to  work,  bring  out  of  hi-  treasury  thine-  new  and  old, 
and  solve  technical  problems  with  amazing  rapidity  and 
accuracy.  Amongst  the  most  marked  elements  of  his 
success  as  a  technical  eh,  ini-t  were  the  ability   he  posse--,  ,1 

in  a  remarkable   degree    of  devising   new  apparatus   for 

new    pi, ,1,1 iiiel    hi-    insight    into    the    nature    of     the 

technical  and  commercial  problem  before  him.  II,  was 
nevei    lurid  into  any  side-issue,  however  interesting  from 

a  Scientific  point  of  view  ;  he  kept  hilt  one  end  in  Bight      the 

solution  of  the  problem  in  hand,  and  In-  grasp  of  the  situa- 
tion, both  technically  and  commercially  ,was  tlways  complete 

and  clear." 

I'm  I      Situ   rZBNBKROKB,    though      not     enrolled     among 

our  members,  was  one  who  largely  influenced  tin-  advance- 
ment of  in, lu-trial  chemistry  by  hi-  researches  on  tin- 
natural  dyestuffs  and  colouring  matter-.  Hi-  original 
investigations,  however,  were  extended  to  many  other 
branches  of  onrscience.  As  a  teacher,  his  influence  was 
al-o  felt.  Commencing  a-  a  lecturer  in  the  Realschult 
tin-  Iloeh-ehulc  of  Mlllhansen,  he  became  subsequently 
Ballard's  assistant  at  the-  I  ■    then  second 

dire,  tor  of  tin-  chemical  laboratory  .it  the  Sorbonne,  and 
profassoi  in  the  College  de  France.     In  188S  In-  was  finally 

appointed  due,  t,,r  ol  tin-  newly  -fouii,  I.  il   (  hcinical 

In, la-try  ami  Physics.  Hit  text-book  ami  other  contri- 
butions to  chemical  literature  are  too  well  known  to  require 
any  special  mention. 

It    is    to     Schfltxenbcrgci      thai     our     recently     dcci 

member,  Hobjci  Kocohmn,  owed  hi-  early  chemical 
education  and  inspiration.  His  many  investigation-  in 
bleaching,  dyeing,  printing,  and  in  the  production  of  dye- 
stuffs  indicate,  no)  only  the  effect  of  his  teacher's  influence, 
but  ai-,,   the  effect    of  his   progenitors'   occupation,   since 

Horace  Koechlin  represented  the  third  generation  of  th 

who  had  interested  themselves  successfully  in  these 
uursuili 

Ai,,i-i    Kikiii  represents,  umongsl  those  who 
longer  with   us,  the   great  master   in   chemistry;  thi 
win,  prom  ineiit   of  the  science,  not  oubj  bj 

his  own  brilliant  researches  and  theon  pilous,  but 

al-n  by  hi-  systematic  teaching  and  by  the  publicatio 
stud,  hi-'  literature,  and  more  especially  by  the  slimuls 
and     inspiring    affect    whioh    he.  exerts    upon    all     thom 
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chemists  who  come  iuto  contact  with  him.  I  will  not 
attempt  to  sketch  Kekule's  career ;  this  has  heen  done 
already  in  the  account  of  his  scientific  work  by  Dr.  Japp, 
which  has  been  published  in  a  recent  number  of  the  Journal 
of  the  Chemical  Society.  It  cannot  be  doubted  that  members 
of  our  Industrial  Society  will  heartily  appreciate  and  honour 
our  great  chemical  masters,  and  accord  to  them  the  very 
high  position  which  they  should  hold  in  their  esteem. 

The  important  work  of  Doultok  and  of  Bessemer  has 
been  before  the  world  so  long,  that  it  is  known,  not  only  to 
the  chemist  and  metallurgist,  but  to  the  general  public. 
The  names  of  these  creators  of  industry  have  practically 
become  incorporated  into  our  language,  and  every  educated 
person  knows  the  meaning  of  the  terms  "  Doulton  ware  " 
and  "  Bessemer  steel." 

The  Medvi.list  :   William  Henry  Perkin. 

Men  of  the  stamp  of  Doulton  and  Bessemer  are  peculiarly 
English  ;  it  is  the  glory  of  England  to  have  reared  many 
such  sons;  and  amongst  them — though  fortunately  he  is 
still  hale  and  hearty  anil  actively  working  in  our  midst — we 
must  certainly  number  the  man  whom  your  Council  has 
this  year  selected  for  the  award  of  its  medal  :  I  refer,  of 
course,  to  William  Henry  Perkin. 

While  I  am  treating  of  the  biographical  part  of  my 
subject,  which  unfortunately  has  been  thus  far  a  sketch 
of  those  whose  labours  in  this  world  are  ended,  I  am  sure 
that  you  will  allow  me  to  sketch  in  a  few  words  the  career 
of  our  distinguished  medallist,  to  whom  I  shall,  before  we 
separate,  have  the  pleasure  of  handing,  as  your  representa- 
tive, a  permanent  mark  of  our  esteem  and  appreciation 
You  are  probably  all  aware  that,  like  Doulton  and 
Bessemer,  Perkin  has  been  the  founder  of  a  great  and 
important  industry.  The  production  of  artificial  colouring 
matters  from  coal-tar  products  owes  its  origin,  and  in  large 
measure  its  development,  to  Perkin.  As  industrial  chemists 
you  will  all  undoubtedly  be  able  to  appreciate  the  great 
importance  of  this  department  of  Perkin's  work.  You 
will  also  undoubtedly  wish  that  his  devotion  to  the  interests 
of  our  Society  should  lie  acknowledged.  We  find  him 
actively  supporting  this  Society  in  in  its  foundation  and 
in  the  critical  early  years  of  its  existence.  In  1884  he 
was  elected  to  serve  as  its  President — his  immediate  pre- 
decessors in  that  office  having  been  Waller  Weldnn.  Sir 
Frederick  Abel,  and  Sir  Henry  lioscoe.  Of  the  very  great 
services  which  Perkin  has  rendered  on  the  Council  and 
committees  of  this  Society  many  here  could  join  me  in 
speaking  in  the  highest  terms.  But  I  am  sure  that  you 
will  wish  me  to  add  to  the  causes  of  our  appreciation 
which  I  have  already  mentioned,  the  very  great  additions 
to  our  science  which  have  resulted  from  his  chemical 
researches.  On  looking  through  the  lists  of  chemical 
papers  in  the  catalogue  of  scientific  papers  edited  by  the 
Royal  Society,  Perkin's  name  stands  very  high  in  the 
honour  list  of  indefatigable  and  successful  investigators, 
and  he  ranks  in  this  respect  with  the  leading  chemists  of 
our  times.  It  is  only  right  to  take  every  opportunity  of 
emphasising  this  fact,  since,  owing  to  Perkin's  personal 
modesty  and  retiring  disposition,  and  to  the  fact  that  he 
has  held  no  public  scientific  appointments,  the  very  great 
importance  and  extent  of  his  scientific  work  is  apt  to 
be  lost  sight  of,  even  by  members  of  our  Society.  As 
he  has  told  me  himself,  he  has  almost  continuously,  since 
his  early  schooldays,  been  following  scientific  research  as 
a  recreation  ;  and  this  was  the  case  even  during  the  years 
when  he  was  founding  and  conductiug  a  large  chemical 
manufactory  and  engaging  in  manufacturing  and  mer- 
cantile pursuits. 

I  have  referred  to  Perkin's  schooldays.  You  will,  I 
trust,  pardon  me  if  I  venture  to  refer  to  my  own  early 
connection  with  our  medallist,  and  say  that  I  rank  it  as  ; 
an  honour,  shared  amongst  others  by  Edward  Rider  Cook, 
John  Spider,  William  Thorp,  F.  J.  M.  Page,  and  William 
Garnett,  to  have  been  a  schoolfellow  of  Perkin.  We  all 
of  us  owe  a  great  debt  of  gratitude  to  the  City  of  London  i 
School,  then  situated  in  Milk  Street,  ( 'hoapside,  but  since 
removed  to  the  Victoria  Embankment.     That  school  was  then    I 


under  the  headmastership  of  the  Rev.  Canon  Mortimer,  D.D., 
and  was  the  pioneer  amongst  the  schools  in  giving  instruction 
in  natural  science. 

The  science-master  of  those  days  was  to  most  of  us  for  a 
time  also  our  form-master.  Thomas  Hall — still  affectionately 
termed  by  us  "  Tommy  " — was  the  man  who  gave  us  our 
early  teaching  in  science,  and  who  by  his  infectious  enthu- 
siasm led  us  to  look  upon  natural  science  as  an  entrancing 
pursuit.  To  those  of  us  who  were  juniors  to  Perkin  at 
the  school,  Perkin,  who  had  just  made  his  discovery  of 
"  mauve,"  was  freely  held  up  as  an  illustration  of  what 
advantages  might  be  secured  by  a  scientific  training.  In 
fact,  Thomas  Hall,  who  otherwise  does  not  appear  amongst 
the  discoverers  of  his  day,  may  be  said  to  have  made  one 
all-important  discovery  :  he  discovered  Perkin.  It  was 
while  Perkin  was  in  Hall's  form,  and  before  he  had  shown 
special  aptitude  for  any  department  of  study,  that  his 
form-master  discovered  in  him  an  enthusiasm  for  experi- 
mental chemistry,  which  the  master  wisely  fostered  and 
encouraged  to  the  utmost.  In  1851  we  find  young  Perkin 
assisting  in  the  preparation  of  the  chemistry  lectures  at 
the  school;  and  two  years  later,  when  he  was  only  15 
years  old,  he  went  by  Hall's  advice  to  the  newly 
instituted  Royal  College  of  Chemistry  with  the  intention 
of  continuing  his  chemical  studies  uuder  Dr.  A.  W.  Hof- 
mann.  Perkin's  rapid  advance  is  marked  by  the  fact 
that  two  years  later  he  was  acting  as  assistant  to  Dr. 
Hofmann  in  his  research  laboratory.  In  the  following 
March  he  communicated  his  first  research  to  the  Chemical 
Society  ;  and  during  the  Easter  recess  (1856),  while  he  was 
attempting  to  produce  quinine  artificially,  lie  discovered 
"aniline  purple  "  or  "  mauve" — a  discovery  which  laid  the 
foundation  of  the  extensive  coal-tar  colour  industry  of  the 
present  time. 

And  here  it  is  only  right  to  refer  to  the  enthusiasm  which 
the  late  Dr.  Hofmann  aroused,  as  a  teacher  and  investigator, 
in  the  students  and  assistants  who  were  so  fortunate  as  to 
be  associated  with  him  ;  and  many  men  who  hold  prominent 
positions  in  our  Society  owe  their  early  instruction  and 
impetus  to  this  great  and  genial  master. 

Experiments  made  at  Messrs.  Pullars'  dyeworks  at  Perth 
encouraged  Perkin.  at  the  early  age  of  18,  "to  devote  himself 
to  the  development  of  his  discovery,  and  to  extend  the 
laboratory  preparation  of  mauve  to  an  attempt  at  its  manu- 
facture. The  manufacture  involved  the  preparation  of 
various  substances  on  the  large  scale,  which  had  hitherto 
only  been  made  in  small  quantities  in  the  laboratory:  it 
was  further  necessary  to  devise  entirely  new  plant.  But 
the  scientific  knowledge  and  inventive  ami  practical  resource 
of  Perkin  were  equal  to  surmounting  these  difficulties. 
Working  in  association  with  his  father  and  brother,  he 
manufactured  the  new  dye  and  actually  snld  it  to  the  silk 
dyer  in  1857 — the  yearjiminediately  succeeding  its  discovery. 
The  success  achieved  by  Perkin  in  making  and  applying  the 
new  dye  was  rapidly  followed  by  the  introduction  of  additional 
coal-tar  colours,  to  the  discovery  and  application  of  which 
I'll  kin  himself  contributed.  The  credit  remains  to  Perkin 
of  producing  alizarin  synthetically  from  anthracene,  almost 
simultaneously  with  Graebe  and  Liebermann,  but  by  a 
practicable  method,  and  thus  leading  to  the  manufacture 
of  the  madder-d3-e  taking  the  place  of  its  preparation  from 
the  cultivated  madder-root. 

In  1873,  Perkin  retired  from  strictly  technical  pursuits, 
and  he  has  since  devoted  himself  indefatigably  to  scientific 
research,  with  the  most  important  results.  He  is  still 
continuing  a  research  on  magnetic  rotation,  and  many 
instalments  of  his  results  have  already  been  published. 
The  name  of  our  medallist  is  thus  associated  both  in  the 
past  and  at  the  present  time  with  the  progress  of  chemical 
knowledge  and  industry;  and  we  may  reasonably  indulge 
in  the  hope  that  we  have  yet  many  more  important  re- 
searches to  receive  from  his  laboratory  in  the  future.  We 
have  further  the  satisfaction  of  knowing  that  when  the  time 
arrives,  which  we  all  sincerely  trust  may  be  long  deferred, 
for  this  active  researcher  to  cease  to  contribute  to  the 
advance  of  science,  the  family  name  will  still  figure  largely 
in  the  scientific  records  of  the  rime,  since  Perkin  has  sons 
who  are  fully  imbued  with  the  capacity  fur  and  importance 
nf    scientific    research,    whose    names    are    already    ranged 
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h irably  alongside  <>f  thai  of  their  father,  and  who  will 

prevent  the  lustre  of  the  good  name  from  becoming  dim. 

Jt  bag  nut  been  ] ible,  within  the  limits  of  a  paragraph 

"f  :>  presidential  address,  to  do  adequate  justice,  even  in 
outline,  to  l'erkin's  work  and  activity.  Those  who  wish  to 
pursue  th.  Bketch  further  should  refer  to  tie-  Hofmann 
memorial  lecture  delivered  in  May  1898  before  the  Chemical 

- ty,  in  which  much  of  Perkin's  work  is  followed  out  in 

greater  detail ;  whilst  a  sketch  of  Perkin's  career  appears, 
under  "  Names  of  Note,"  in  tie-  Dyer  and  <  'alii  <•  Printer  of 
Nov.  I">.  1889.  lint  a  full  appreciation  '>f  hi-  researches 
can  only  In'  secured  by  studying  them  in  detail  in  tie-  Jour- 
nal "file'  Chemical  Society  and  in  other  scientific  .'nil 
industrial  journals  in  which  they  have  been  publisl 

It  i-  commonly  said  that  the  secret  of  the  success  of  the 
English  soldier  in  war  lies  in  th.-  fact  that  he  never 
knows  when  In-  i-  beaten.  One  rises  from  a  study  of 
l'erkin's  career  with  th.-  impression  that  he  pursued  his 
work  of  peace  in  a  similar  spirit,  and  triumphed  over  the 
man}  difficulties   which  beset  him  a-  pioneer  and  discoverer 

by  never  acknowledging  an  apparent  defeat.     By  iferring 

our  medal  on  a  man  of  thi-  type— a  man  also  of  untiring 
activity  and  industry — we  feel  that  we  are  honouring  ..ur 
Society  in  ti>  hi.,  honour  him. 

While  we  trust  that  the  mark  of  our  appreciation  which 

we  to-day  bestow  upon  lVrkin  will  meet  with  hi-  ■. eptance, 

and  will  hi-  treasured  a-  an  heirl 1  and  memorial   in  later 

days,  it  would  not  he  right  to  overlook  the  fact  that  the 
institution  of  the  award  of  our  medal  i-  very  re  out,  and 
that  th.-  medal  is  now  only  award.'.!  for  th.-  second  time. 
Accordingly  ,  it  naturally  oeeurs  that  we  try  to  confer  honour 
upon  a  man  already  laden  with  the  honours  of  hi-  fellow 
chemists.  \n.l  in  attempting  to  confer  one  more  bononr,  it 
i-  only  right  t"  record  tie-  recognition  which  l'erkin's  work 
an     ill-  ni>  received. 

In  1  n.v.i  1I1,  "  s.i.iei.'  [ndustrielle  "  of  Mfilhansen  awarded 
a  Bilver  medal,  and  some  time  afterwards  a  gold  medal,  to 
I'.ikin  for  hi-  discovery  of  the  mauve.  Then  we  not.-  his 
election   '..   the  Chemical  Society  (1856),  the  Royal  Society 

I  1  B66  i  at  tie  earl}  age  of  2-s,  to  the  Honorary  Secretary  -hip 
of  the  Chemical  Society  (1869),  to  the  Presidency  of  the 
Chemical  Society  (1888),  to  th.-  Presidency  "t  our  own 
Society  (lss-t),  and  10  tin-  Honorary  Membership  of  the 
German  Chemical  Society  in  the  same  year.  Our  own 
medal  1-  an  addition  only  t<>  others  already  in  tie-  possession 
of  I'.ikii,  :  tie-.-  include  tin-  Royal  Medal  of  the  Royal 
Society  1  1879  1.  the  1 gstaffMedal  of  the  <  Ihi  mica!  Society 

■  Davy  Medal  of  th.'  Royal  Society  (1889),  the 
Albert  Medal  of  the  Society  of  Arts  (1890),  and  tie-  Bir- 
mingham Medal  of  the  Gas  Institute  (1893). 

Vcademic   distinctions   have  also   been  a 1.I..I   1..  this 

truly  eminent  man.  and  are  evidence  of  th.'  fact  thai  bis 
honour-  came  from  widely  different  sources.  Th.'  University 
ofWttrzburg,  well  known  1 a-  my  alma  matei\  con- 
ferred the    titl.-  of   "Philosophic    Doctor"  (Ph.D.)  upon 

Perkin  at  iu  centenary  celebral a  1882,  and   thi   1  niver- 

sity  of  St.  Andrews  gave  him  the  honorary  rti  rec  of  1,1.1). 
in  1892. 

Thi-  1-  a  long  hut.  I  fear,  -nil  an  incomplete  I1-1  ol  the 
honour-  already  conferred  on  our  medallist  of  thi-  y  ar, 

Some  Ti  i  bmii  u    Matti  as. 

in  loncluding  my  address,  I  will  now  onlj  briefly  allude 
to  some  matters  of  applied  soience  which  have  ol  Int.  years 
been  prominently  under  my  notice. 

Living  for  upwards  ..f  20  yi  u  u  n  teacher  in  mining 
di-tii.i-.  [  i.e.  bad  n.i  attention  constantly  din  nteil  to  the 

iinplovriin  nl   ..I    sci.ntilic    metbodf     apple. I    to   eo.il   milling, 

and  especially  1..  methods  at  delicate,  exact,  and 

trustworthy,  foi  detecting  and  measuring  the  firedamp  01 
in.  than,  in  lie  aii  ol  tie-  mile-.  Careful  experiments, 
which  w.re  widely  extended  Loth  in  tin-  laboratory  ami  in 
the  coal-mine,  led  me  to  infer  thai  no  simple  ami  practicable 
en  ili'.'l  equalled  in  these  respe.  1-  the  hydrogen  Same  when 

II  was  safely  and  suitably  applied.  The  "  flame-cup  "  over 
ih..  standard  hydrogen  flame,  as  it  1-  seen  in  the  adapted 
safety  lamp,  not  only  detects,  but   measures  firedamp  with 

great  precision.     Thi-   standard   teal  flame   ban   - been 

adapted    to  tie  ind  measurement  of  coal-gas  in 


air,  and,  in  conjunction  with  Mr.  lioverton  Redwood,  our 
newly-elected  London  chairman,  I  have  applied  it  also  to 
the  detection  and  measurement  of  petroleum  vapour  in  the 
air.  A  full  summary  of  our  work  in  these  directions, 
which  includes  and  somewhat  extends  our  papers  in  the 
Journal  of  this  Society,  appears  as  a  monograph  published 
by  Messrs,  Crosby  I.,  .ekivo.nl  and  Son  under  the  title  of 
the  '•  Detection  and  Measurement  of  Inflammable  tins  and 
Vapour  in  the  Air." 

The  now  iUuininaut.  acetylene,  has  claimed  in  some 
measure  in  recent  years  the  attention  of  most  of  us.  It 
cannot  be  maintained  that  acetylene  is  a  newly  discovered 
gas,  or  even  that  the  material  from  which  it  is  now  produced 
is  new  to  Bcience,  Hut  it  may  certainly  be  claimed  thai 
the  cheap  production  on  the  large  Bcale  of  the  calcium 
carbide,  from  which  acetylene  i-  most  economically  pre- 
pared, is  a  recent  discovery.  And  it  i-  this  discovery  which 
has  brought  acetylene  to  the  front  as  a  possible  and 
powerful  illuminant.  An  inspection  of  the  flame  of 
acetylene,  when  it  i-  suitably  produced  from  an  appro- 
priate burner,  is  sufficient  to  satisfy  anyone  that  it  is  most 
desirable  to  secure  the  Bervice  of  this  brilliantly  burning 
gas.  Apparently  the  general  adoption  of  acetylene  for 
illuminating  purposes  is  being  delayed  by  the  feeling  that 
the  gas  is  dangerous;  ami  tier,'  certainly  are  not  wanting 
instances  of  dire  disaster  arising  from  it-  preparation  and 
storage. 

In  tin-  liquid  condition  acetylene  can  undoubtedly,  owing 
to  it-  endotbermic  character,  undergo  most  violent  explo- 
sive decomposition,  yet  Raoul  Pictel  strongly  urges  that 
the  liquid  is  safe  if  it  i-  suitably  prepared  and  Btored.  In 
the  gaseous  form  we  are  assured  by  Vivian  law.-  that  the 
»;e  does  not  undergo  this  explosive  decomposition  when  it 
it  is  stored  under  11  pressure  less  'ban  two  atmosptu 
Hew.-  further  states  that  this  gas  may  be  burnt  in 
-mil  a  way,  if  it  is  properly  prepared,  as  not  to  rapidly 
.ausr  obstruction  in  the  burners — a  difficulty  which  lias 
Caused  trouble  in  the  past  ;  In-  further  stales  thai  while  it  i- 
not  of  use  for  enriching  coal-gas,  it  is  a  valuable  enrichor 
of  oil 

It  is   to  In    hoped  that    the  public    may  ultimately  receive 

satisfactory  assurance  thai  they  can  employ  acetylene  as  an 
illuminant  with  success  and  safetj  uodi  r  suitable  conditions, 
Ii  will  be  remembered  that  other  endothermic  sub-tan.-. 
such  a-   nitroglycerine  or  dynamite,  and  nitrocellulose   or 

guncotton,  have  now   ait  lined  this  desirable dition,  after 

having  in  the  past  worked  such  disaster  a-  i"  cause  them 
to  he  looked  upon  by  tie-  public  a-  hopelessly  unsafe.  It 
must  he  remembered  in  any  case  that  acetylene  when  mixed 
in  very  small  proportion  with  air  furnishes  an  explosive 
mixture,  but  danger  arisiug  from  this  cause  must  certainly 
be  looked  upon  as  preventable. 

The  enrichment  of  coal-gas,  which  it  was  hoped  might 
have  been  effected  by  acetylene,  is  now  usually  secured  by 
the  indirect  employment  of  water-gas.  The  large  am. mm 
of  poisonous  oarbon  monoxide  which  i-  thus  introduced 
into  the  enriched  gas  has  naturally  led  to  apprehension, 
whilsi  the  use  of  carburctted  water-gas  has  certainly  given 
rise  to  serious  loss  of  hiV.  The  substitution  of  a  compara- 
tively non-poisonous  and  highly  illuminating  gas.  such  as 
acetylene,  for  enriched  coal-gas  maybe  on,-  of  the  solu- 
tion- of  the  attempt  1..  furnish  the  public  with  gas  of  high 
illuminating  power. 

Those    who    are     interested    .-i     coi rued     in    another 

important  problem  <>l  applied  science  thedisposal  of  our 
town  sewage  willwatch  with  interest  the  development  in 
i.e. nl    years  ol  the    process   ..1    treatment   of   Bewage  by 

artificial  filtration  through  cok ■  other  suitable  substani 

Thi-    tiltr.il s  known    to    secure    the    oxidation   of  the 

putrcs.ibl.    man. -1    ..I    tie-    sewage  indirectly   through   the 

111i.11.nl f  bacteria,     Perhaps  the  nearest  parallel  cat  - 

ai.     the  chance   of   -agar    into    alcohol  and    carbon   dioxide 

under  the  innuenceof  the  yeast  ocll  1  followed  by  the  pro 
.lie  iimi   ol    vinegar   ii..m    the   alcohol    of   malt   li.|uor  or 

"nni-t."  under  the  influei if  the  mj/coderma  aceti,  which 

has  long  been  known  10  be  the  organism  necessary  to 
transfer  the  atmospht  1  >xygen  to  the  alcohol.  Indeed, 
just  as   it  i-  found  uecossary  thai  the  saccharine  liquid  shall 
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be- sown  with  the  yeast  cells,  and  the  alcoholic  liquid  shall 
become  sown  with  tin-  mycoderma,  before  alcoholic  fer- 
mentation and  acetifieation  ean  take  place  with  rapidity  ; 
so  it  is  found  that  the  bacteria]  filter  for  sewage  must 
become  infected  with  the  bacteria  necessary  for  the  lique- 
faction of  the  suspended  organic  matter  of  the  sewage, 
and  with  those  suited  to  effect  the  oxidation  of  the 
dissolved  organic  substances,  before  it  is  in  a  condition  to 
purify  the  sewage.  In  experiments  conducted  on  the  small 
scale,  a  double  filtration  of  raw  London  sewage  through  two 
small  coke  bacterial  filters  has  in  this  way  effected  upon  the 
raw  sewage  a  purification  of  95  per  cent.  It  is  hoped  and 
anticipated  that  experimental  filters  of  a  similar  kind,  hut 
on  a  larger  scale,  which  are  now  being  started,  may  pro- 
duce a  similarly  successful  result,  and  that  their  action 
may  be  continuous  and  permanent. 

Conclusion. 

And  now  the  time  is  at  band  when  I  shall  delegate  my 
duties  as  President  to  my  successor.  In  congratulating  him 
and  assuring  him  of  my  best  wishes,  I  take  the  oppor- 
tunity of  thanking  the  members  of  this  large  Association 
for  the  entirely  unexpected  ami  unsolicited  honour  which 
they  conferred  upon  me  at  their  anuual  meeting  last  year. 
I  have  served  the  Society  for  many  years  in  the  past,  on 
its  Council  and  committees  in  London,  as  well  as  in  the 
important  city  in  which  we  are  now  assembled,  By  elect- 
ing me  as  your  President  you  have  conferred  upon  me  the 
opportunity  of  higher,  if  not  more  arduous,  service.  Xo 
one  here  is  conscious,  as  I  am  myself,  of  the  extent  to 
which  the  performance  of  these  higher  duties  has  fallen 
below  the  ideal  which  I  ha\e  placed  before  me  ;  but  I  trust 
and  believe  that  after  electing  me  to  a  position  of  honour 
which  I  have  highly  valued,  you  will  one  and  all  feel  that 
1  have  wished  ami  attempted  to  fulfil  the  duties  which  you 
have  entrusted  to  inc. 

Mr.  George  Beiluv  said  it  was  his  very  pleasant  duty 
to  propose  a  hearty  vote  of  thanks  to  Dr.  Clowes  for  the 
address  he  had  just  given  them.  That  address  contained  a 
number  of  most  noteworthy  features,  and  among  them  the 
Society  must  be  gratified  at  the  allusions  to  the  ven  suc- 
cessful connection  in  Nottingham,  through  the  Nottingham 
University  College,  between  applied  science  and  pure 
science.  One  of  the  great  objects  of  the  Society  was  to  brine 
into  complete  tou"h  the  followers  of  applied  science  with 
teachers  and  followers  of  pure  science;  and  when  they 
found  a  college  in  a  town  like  Nottingham  taking  the  lead 
in  the  matter  of  chemistry,  through  Dr.  Clowes,  who  had 
directed  largely  matters  of  applied  science,  ami  who  bad  all 
along  been  keenly  interested  in  it,  and  was  now  more  keenly 
interested  in  it  than  ever,  in  the  position  he  now  held  in 
London,  they  felt  that  the  Society  was  fortunate  in  having 
had  such  a  president  as  Dr.  Clowes.  The  President  hail 
referred  all  too  briefly  to  his  extremely  beautiful  testing 
arrangement  for  the  detection  of  inflammable  gas  in  coal 
mines — the  enormous  advantage  of  which,  from  the  coal- 
miners'  point  of  view,  was  already  well  known— and.  in 
conjunction  with  Mr.  Boverton  Redwood,  to  the  application 
of  this  process  to  the  detection  and  measurement  of  petro- 
leum vapours  in  the  air. 

Mr.  William  Thorp  seconded.  There  was,  he  said,  one 
point  on  which  he  would  like  to  say  a  word  or  two,  and  that 
was  in  connection  with  their  medallist.  The  President  had 
pointed  out  to  them  that  he  and  their  medallist  and  several 
other  members  of  the  Society  came  all  from  the  same  school ; 
and  perhaps  they  might  think  that  it  was  pressing  a  per- 
sonal question  a  little  too  far  to  speak  too  much  of  this 
school.  But  he  thought  there  was  good  ground  for  it,  fm 
that  school  was  2(1  years  in  advance  of  any  other  school  in 
giving  scientific  instruction,  and  the  master  who  gave  it  was 
a  competent  teacher,  and  not  one  who  had  simply  "got  up" 
a  subject  for  the  purpose  of  giving  a  few  lessons  upon  it. 
He  won,  as  the  President  had  said,  the  affection  of  his 
pupils.  In  his  own  time,  which  was  contemporaneous  with 
that  of  their  President,  their  teacher  was  always  hold- 
ing up  to  them  Perkin  as  the  great  model  for  them  to 
imitate,  and  he  sent  his  old  scholars  on  to  a  good  school 
therefore.     He  supposed  there  was   not    in  the  world  at  that 


time  a  better  teacher  of  pure  and  applied  chemistry  than 
Hofmann.  With  regard  to  the  important  underlying  thread  in 
the  President's  address,  namely  the  connection  between  pure 
chemistry  and  technology  at  the  present  time,  he  remarked 
that  there  was  a  great  deal  of  nonsense  talked  and  done  as 
to  the  teaching  of  technology.  A  great  many  of  their  public 
bodies  had  command  of  very  considerable  sums  of  money 
which  they  intended  to  devote  to  technology,  but  he  was 
afraid  a  great  many  of  them,  with  infinite  care  and  labour, 
succeeded  only  in  throwing  a  great  deal  of  that  money  away. 
A  great  deal  of  the  slight  elementary  teaching  that  was 
given  even  in  evening  schools  was,  be  thought,  pure  and 
simple  waste.  They  might  succeed,  perhaps,  in  making  a 
more  or  less  skilful  carpenter  or  bricklayer,  but  that  would 
not  make  an  architect.  They  had  iu  their  medallist  an  in- 
stance to  the  contrary.  He  became,  first  of  all,  a  thoroughly 
sound  and  competent  chemist  under  the  guidance  of  that 
great  teacher,  and  afterwards  he  applied  his  chemistry  to 
technical  work.  That,  he  thought,  was  the  proper  way  to 
develop   technical   instruction   and    teaching.       Put   to   give 

young  lads  a  mere  smattering   of  teaching,  and  then  exi t 

them  to  be  scientific  men,  was,  obviously,  asking  too  much 
of  them.  It  was  not  their  fault;  it  was  the  fault  of  those  who 
put  them  in  that  position.  It  simply  came  to  be  a  question 
whether  it  was  possible  to  make  a  lad,  in  comparatively  a 
few  hours,  do  work  which  had  taken  a  man,  with  equal  and 
even  with  much  greater  ability,  five  or  six  years  of  steady 
work  to  accomplish.  It  was  unreasonable  to  expect  it  of 
the  young  man.  and  the  result  would  be  unreasonable  to 
the  nation. 

Mr.  V.w:v  (Cheshire  County  Council;  said,  as  a  repre- 
sentative of  those  public  bodies  w  ho  spent  money  iu  the  wa  v 
referred  tu  by  Mr.  Thorp,  he  wished  to  dissent  entirely 
from  the  remarks  of  that  gentleman.  He  thought  that  if 
Mr.  Thorp  was  himself  connected  with  any  of  those  public 
bodies  he  would  see  how  difficult  and  troublesome  the  work 
was.  As  a  matter  of  fact  they  did  everything  they  could 
to  bring  about  scientific  aud  technical  education  for  the 
classes  who  needed  it. 

The  resolution  was  adopted,  and 

The  President,  replying,  said  he  thought  that  Mr. 
Thorp  probably  did  not  allude  to  the  body  which  Mr.  Barn 
had  at  heart.  There  were  public  bodies  and  public  bodies, 
and  Mr.  Thorp  von  judiciously   did  not  name  any  of  them. 

Presentation  to  the  Medallist. 

The  President  said  it  was  now  his  pleasant  ilutv  to  hand 
over  to  their  medallist,  Dr.  Perkin,  the  medal  to  which 
reference  had  already  been  made.  Speaking  for  a  moment 
personally,  he  might  say  that  his  year  of  office  as  President 
of  the  Society  had  been  a  year  of  pleasure  and  gratification 
throughout.  By  residing  in  London,  he  had  been  able 
to  attend  to  the  formal  business  of  the  Society  better  than  if 
he  had  been  living  in  a  provincial  centre.  He  could  assure 
them  that  the  performance  of  his  duties  had  given  him  the 
greatest  possible  gratification,  but  he  must  range  far  above 
that  the  pleasure  he  felt  in  handing  over  to  his  old  school- 
fellow, Dr.  Perkin,  the  medal  of  tin-  Society.  If  they  bad 
chosen  their  medallist  to  suit  the  year  of  his  presidency 
they  could  not  have  chosen  him  more  happily  than  they  bad 
done.  In  handing  the  medal  to  Dr.  Perkin,  he  was  quite 
sure  he  might  add  to  the  remarks  which  he  had  already 
made,  the  pleasure  it  would  give  every  member  of  the  Society 
to  think  that  the  medal  rested  in  such  very  worthy  hands. 

Dr.  W.  H.  Perkin,  in  returning  thanks,  expressed  his 
very  high  appreciation  of  the  honour  they  had  don.-  him, 
and  at  the  same  time  he  also  thanked  the  "President  for  the 
very  kind  manner  in  which  he  had  referred  to  his  early 
career  and  bis  work  iu  connection  with  scientific  and  indus"- 
trial  chemistry.  from  his  earliest  acquaintance  with 
chemistry,  and  whilst  a  schoolboy,  the  idea  of  working  at 
experimental  research,  aud  the  possibility  of  making 
scientific  discovery,  became  a  leading  thought  in  his  mind, 
and  since  then  he  had  found  practically  how  important  was 
research,  not  only  from  a  scientific  point  of  view,  but  also 
from  a  technical,  so  that  he  had  as  far  as  in  him  lay  sought 
to  impress  others  with  its  value  aud  the  great  importance  of 
cultivating  it.  As  he  had  mentioned  on  previous  occasions, 
one   of  the   greatest   fears    he  had,    when    he   was   led  into 
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technical  work,  was  thai  it  might  make  it  impossible  for 
him  to  continue  to  follow  scientific  investigation,  though  he 
determined  to  do  so  if  pouible,  because  in  those  days  v.m 
little  research,  properly  so  called,  was  carried  out  in 
chemical    work-,   verj  -'   laboratories. 

Hut     now    it     was     gratifying    to    find    that    its    practical 
importance  was  by  many  manufacturers  more  full)  real 
-..  thai  il   was  u'-'tinir  understood  thai   il    was  absolutely 
necessary,  if  pn  ule,  'hat  a  chemical 

works  should  he  a  place  of  research  as -well  as  a  faol 

This  state  of  things  had  been  brought  about  by  thi al-tar 

industry,  which  was  the  mo-t  remarkable  evidence  "t  the 
value  of  scientific  research  to  technical  work  that  aver 
. ■  vi-tf.l :  in  fact,  bad  it  not  been  for  research,  tl  e  very  raw 
materials  r--.iuir.-.l  in  this  industry  would  not  have _  been 
known.     Its  birth  als.i  took  place  during  the  prosecution  of 

irch  and  ii-  wonderful  development  had  also  been 
to  research,      It   was  also  very  useful   to   remember   thai 
whilst  this  industry  had  been  so   greatly  benefited  hy  this 
means,  il  h  irn  most   bountifiill)  furthered  science 

by  banding  back  lo  it  nen  materials  fox  investigation  which 
could  no!  otherwise  have  been  obtained,  and  also  by  bring- 
ing forward  11."  problems  to  be  solved,  ami  b)  doing  ibis 
had'  i   enriched  with  fresh  fruit   from  science,  so 

that  technical  and  scientific  work  had  ..'one  together,  hand 
in  hand.  10  an  extent  never  before  experienced.  This 
condiiion  of  tiling-  had  now  spread  to  Other  chemical 
industries.    There  was  also  another  interesting  matter.con- 

nected  with  the  influen f  the  coal-tar  colour  industrj  on 

technical  ■  h.  -mi-try,  and  thai  was  in  relation  to  chemical 
plant.  At  the  time  when  this  industry  was  commenced  the 
plant  used  iii  chemical  work-  was  mostly  of  a  crude  nature, 
and  none  ol  it  was  suitable  for  tin-  new  industry,  where  the 
prodi  b  co  tly,  tin-  operations  delicate,  and  in  many 

the  chemicals  used  were  of  s  verj  active  and  corrosive 

obaracter.     This  i itated  the  invention  ol  new  plant  of 

a  much  highei  ordei  'han  thai  in  a-. ■  ,it  thai  date,  requiring 
I',,,-   .      .  Ige  of  chemi  try  and 

physics,  a-  well  a-   ol  tng,  &c.,  and  the  use  of  this 

higher  kind  of  plant  in  He-  colour  industry  had  ha  1  a  lara..- 
influence  in  improving  the  character  of  thai  now  used  in 
chemical  works   generally.     Much  more  might  be  -aid  in 

relation  to  Hie  subjects  he  had    referred    lo,  hut  this  was  not 

the  occasion  to  do  -•-  II.  allude. I  n.  them,  however, 
i  i_oeat  satisfaction  to  him  to  -.-.-  the  won- 
der! J  spn  id  "f  icii  itifti  work  and  th.- great  advancement 
of  technical  work  which  had  taken  place,  directly  and 
indirectly,    bj    the    development    of  the    coal-tar    colour 

industry,  the  foundation  of  which  fell  lo  his  lot. 

ih.  I'm -ii. ini   -aid  he  was  -are  they  would  all  regret 

thai  Dr.  IVrkin  had  short!)  to  leave  them  in  cider  lo 
return  to  London.     Th.y   would,  however,  !»■  pleased  to 

hear     lhal     he     wa-    to    receive    a    furl  11.  I    mark    .a     esteem 

that  svoning;  he  was  to  be  presented  by  the  Leather 
Bailers  Company,  of  which  he  was  a  Fast  Master,  with  hi- 
portrait,  a-  a  token  of  their  esteem  for  him. 

I   III      (    III    v.    II  . 

The  Secretan  announced  that  the  election  of   thi  <  ouncil 
had  resulted  as  follows  :  — 

lliy. 


Vtrf-I'r 


iv.. i.  r.  oiowi  -.  :• 

1 
John  S< 

II    \  ,i.l. 
Prof.  \.  K.  Huntington. 
Hr.  i  harlea  \  Kohn. 


Ivan  !.<"■  insteiu. 

Dr.  W.  Jin  s.  In.  II.  1. 11. 

I >r  Bdward  s,  in  m 
Wm.  Thorp,  B  Bo. 
Thomas  i 


.  MciC- 


U    l*.-|-l. 

-  i  Hand  Gamble,  Barl    '   B 

\Y.   We,"  DOd  Ol 
;  win. 

Prof.  .1.  J.  Hummel. 

I.i: 


Dr.  Rudolph  Missel. 

B   I     i:    v  i 

llnr. 
Ill  - 

In.  I wis  Hond    I   K  -. 


Mr.  G.  liKii.iiv,  in  acknowledging  hi-  election  to  the 
presidency,  said  he  looked  upon  the  honour  a-  the  very 
highest  that  could  he  paid  to  a  follower  of  applied  chemistry, 
and  la-  accepted  it  verj  gratefully  as  such.  He  looked 
forward  with  very  great  diffidence  to  the  year  that  was 
hefore  him.  and  he  did  not  think  he  would  have  undertaken 
it  at  ull  hut  for  the  very  hearty  way  in  which  his  colleagues 
on  the  Council  had  always  received  him.  Their  kind 
reception  that  day  encouraged  him  to  try  to  do  his  hest  for 
the  Society  during  the  next  L2  mouths. 

Ai  i.i  rons 

On   the    motion   of    Mr.    <;.    X.    Stoker,    seconded    by 

Mr.   R    II.    Hatty    Messrs.    Miall.   Wilkins,   and   Co. 
re-appointed  auditors  at  a  fee  of  lo/.  IDs. 

Imperiw.  I.nstititi:   Hi  tui  -i  vtvtive. 

Mr.   BoVBBTOM   llrowiii.il   proposed  the  re-appointment 

of  Mr.  K.  Rider  Cook  as  the  Society's  representative  on  the 

Imperial    Institute.      They   all    knew,    be    -aid,   that    in  Mr. 

i  ook  th.y  had   one   of  the  liest   representative*    that 

the  Society  could  possihly  have. 

Dr.  K .  .un  seconded,  remarking  that  Mr.  Cook  had  always 
liecn  their  representative  on  the  Imperial  Institute,  and  th.y 
could  not  replace  him  hy  a  better  man. 

The  motion  was  adopted. 


\  i  \i    1  i  ib's    Mil  1  DIG, 

Mr.    New  U.I.,    speaking    on    hehalf    of    the    Hi 
Section  as  its  chairman,  invited  thi  Society  letnexl  year 

in  Newca-tle.  It  would  he,  he  -aid.  1.'.  years  since  the 
previous    meeting    of  the  Society    took    pi  i    I      hi    N.  wca-tle, 

and  there  had  been  man]  changes  in  the  Society  -inc.  then. 
He  trusted  they  would  he  able  to  -how  the  Society  that 
there  were  important  industries  in  the  North  of  England. 

Mi  Savilt.h  Shaw  -aid.  a-  secretary  ..l  the  Newca-tle 
Section  it  was  his  pleasure  to  support  the  invitation  which 
its  chairman  had  conveyed  to  them,  lie  thought  that 
members  of  the  Bocietj  who  visited  Newcastle  15  yean 
ago  had   retained  so  pleasant   memories  of  the  town  that 

they   would  like  to  repeat  their  visit. 

The  invitation  was  accepted,  the  President  remarking  that 

he  wa-  on.-  of  the  members  who  visited  Newca-tle  I 
ago,    and    he   might    -ay    they    saw    more    in   regal. I    to  the 
n    it-    most     varied    forms    than 

Sction  In  ha.l  since  risited.  He  had  not  the  slightest 
hesitation  in  saying  that  the  members  would  not  only  be 
admirably  treated  a-  guests,  hut   they  would  see  chemical 

in. lu-tries  there  on  a  scale  and  in  a  variety  such  a-  th.y 
would  -caiv.lv  -ee  in  any  other  part  of  the  Kingdom. 


\  Ml  m.mi  \  l-    rt)    In  I  I  vw  s. 
The    Pi:i-h.i\i    proposed    the    adoption   of  amendments 

to  byelaws,  of  which  notice  had  been  given. 

The  Si .  nil  un,  at  th.  request  of  the  President,  pad  the 
proposed  amendment-  He  explained  that  if  (he  number 
of  person-  nominated  to  fill  vacancies  on  the  Council 
exceeded  the  number  of  vacancies,  a  contest  would  take 
place  as  at  present,  and  a  ballot  would  he  taken.  Hut  it  hud 
happened  for  some  three  or  four  years  thai  there  had  not 
been  Sufficient  member:  nominated  even  to  till  the  vacancies. 

Under  th. ireumstances,  the  change  in  regard  t..  the 

amended  byelaws  would  then  come  into  operation. 

Mr. '1  i, .led   the   President's  proposition.     The 

Sd     Change,    he    said,    practically     meant    a    saving    to 
.t\    of   over    In/.     They  did    not    want    contests   in 
connection  with    tl,  n-l   tiny  did    not  want   ballots 

thai   were  mm.  .,  -saiy 

\l  i  I  \i:i  I  I  \  -aid  he  rose  with  considerable  dilli-lcac. 
and    regret      When  he  came  to  the   inc.  ting  it  wa-  with  the 

idea  that  the  proposed  change  would  l>e  a  grave  mistake, 
ascertained  that   others  shared   that  opinion,  and 
thai  had   .1.1  irmined   him  to  throw  himsell    into  th,    I 

Theic  wa-    a  danger,  if    the     proposal-   W<  PC  adopted,  of    the 

right-  him!  privilege-  ..I  the  1. allot  being  lost  -iglu 
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Mr,  Beii.ry  said  he  thought  they  could  not  take  too 
much  care  that  the  Society  should  remain  as  it  had  been 
in  the  past — truly  representative ;  that  every  member, 
whether  in  the  provinces  or  in  London,  should  feel  that 
he  was  contributing  to  the  arrangements  for  the  govern- 
ment of  the  Society.  He  should  be  the  last  to  advocate 
anything  in  the  nature  of  a  change  from  that.  Hut  it  had 
never  occurred  to  him  that  the  proposal  before  the  meeting 
tended  in  that  direction.  The  point  he  wished  to  make  was 
that  two  months  before  the  meeting  every  member  received 
an  intimation  that  it  was  open  to  him  to  join  with  others 
in  nominating  persons  for  the  vacant  places.  He  was  duly 
apprised  so  that  the  opportunity  could  no*  drop  out  of  sight 
in  the  way  suggested. 

Mr.  Thos.  Tyrer  wished  to  point  out  to  Mr.  Carulla 
that  there  was  no  such  place  as  Loudon  in  regard  to  the 
Society  of  Chemical  Industry.  He  contended  that  a  ballot 
test  was  an  absurdity  if  it  was  not  necessary.  He  hoped 
they  would  hear  the  last  of  any  differentiation  between 
London  and  the  provinces. 

Mr.  Wm.  Thoep  looked  upon  the  question  of  elections 
as  <>f  very  great  importance.  He  agreed  that  it  should  be 
perfectly  fair  and  open,  but  on  the  same  ground  he  would 
like  to  put  it  in  another  way.  He  would  point  out  that  the 
proposed  alteration  made  no  change  whatever  in  their 
procedure  until  they  came  to  the  point  whether  ballot 
papers  should  be  sent  out  or  not.  Up  to  that  point  they 
would  proceed  precisely  as  they  have  done  hitherto.  At 
that  point  the  Council  had  to  consider  whether  they  should 
send  out  ballot  papers,  which  circumstances  had  shown 
would  be  practically  useless.  It  was  now  proposed  to  give 
them  the  opportunity  of  avoiding  the  expense.  At  the 
same  time  if  any  considerable  body  of  members  thought 
there  was  anything  mysterious  about  it,  or  that  any  harm 
would  be  done,  he  would  say  by  all  means  let  them  go  on 
as  they  had  been  going. 

Mr.  G.  E.  Davis  regarded  the  matter  from  a  financial 
point  of  view.  The  proposed  alteration  would  make  no 
difference  in  regard  to  the  procedure  and  method  of  electing 
the  Council,  but  it  would  save  the  Society  from  107.  to  1 5/. 
per  year.  They  wanted  to  accumulate  as  large  a  reserve 
fund  as  possible  with  their  small  subscription  and  their  large 
expenditure  on  the  Journal,  and  he  certainly  thought  if 
they  could  do  it  they  ought  to  do  so. 

Mr.  Redwood  said  in  what  was  proposed  there  was  no 
possible  curtailment  of  I  he  existing  rights  and  privileges  of 
members,  and  therefore,  with  that  assurance,  he  trosted  the 
resolution  would  be  carried  unanimously. 

Mr.  CajuilLa:  Perhaps  it  will  be  well  if  I  say,  after  this 
discussion,  I  am  convinced  of  the  mistake  of  opposing  tin- 
resolution. 

A  Member  suggested  that  in  future  the  ballot  lists  should 
he  sent  out  under  a  separate  cover,  instead  of  as  hitherto, 
between  the  pages  of  the  Journal. 

The  resolution  was  then  put  to  the  meeting,  and  adopted. 

1.  Rule  7.     To  add  rule  19  to  the  list  of  exceptions. 

2.  Rule   19.     To  add  "and   no   ballot   shall    be   taken. 

If  four  persons  only  be  nominated,  no  ballot  shall 
be  taken." 

3.  Rule  20.      To  add  at  beginning  "If  the  number  of 

persons  nominated,  as   provided  by  Bye-law  18,  be 
more  than  four —  " 

4.  Rule  56.  To  replace  the  words  "  be  at  the  discretion  " 

by  the  words  "  subject  to  the  sanction." 

Vote  op  Thanks. 

The  President  proposed  a  vote  of  thanks  to  the  autho- 
rities of  the  University  College,  Nottingham,  for  the  use  of 
the  building  in  connection  with  the  annual  meeting. 

Mr.  James  O'Sullivan   (Chairman    of  the    Nottingham   ! 
Section)  seconded  the  proposition,  and  it  was  adopted. 

The  Decimal  System. 
The  President  said  they  had  reached  the  end  of  the 
formal  business,  bat  there  was  one  announcement  he  wished 
to  make.  'I'h,-  (  ooncil,  at  their  meeting  to-day,  had  before 
them  a  request  from  the  Decimal  Association  in  favour  of 
the  adoption  of  the  decimal  system   in   this   eountrv,  and   , 


asking  that  members  of  the  Society  who  were  interested  in 
the  matter  should  send  a  petition  in  support  of  it.  He  might 
say,  a  petition  had  been  already  signed  by  every  member 
of  the  Council,  and  he  hoped  this  second  petition  now  lying 
on  the  table  would  be  signed  by  many  more  members. 
This  concluded  the  proceedings. 

Visits  to  Works  and  Places  of  Local  Interest.  &c. 
After  tin-  morning's  business,  lunch  was  provided  by  the 
Section,  at  the  George  Hotel,  and  then  a  large  number,  « ith 
ladies,  were  conveyed  to  the  residence  of  Alderman  Sir 
John  Turney,  J. P.,  Springfield,  Alexandra  Park. 

Sir  John  Tijrney's  Reception  and  Gardkn  Party. 

y  by  Sir 
grounds, 

a  ravine. 

ough  the 

inging  of 
the  suc- 
bv     the 


On  arrival,  the  party  was  received  most  cordial! 
John  Turney,  and  entertained  in  his  beautiful 
which  are  placed  on  successive  terraces  high  up  in 
Some  passed  the  time  in  conversation  or  going  tin 
grounds,  whilst  others  listened  to  the  band  or  the  s: 
a  quartet  party.  The  pleasure  of  this,  as  ,,f  ali 
ceeding  entertainments,  was  largely  enhanced 
charming  weather  which  prevailed. 


Reception  at  Nottingham  Castle  by  His  Worship 
hie  Mayor  op  Nottingham  and  the  Mayoress. 

Conversazione. 

In  the  evening  the  members,  together  with  a  large  number 
of  other  guests,  were  entertained  bv  his  Worship  the  Mai  or, 
Alderman  G.  H.  Eraser,  D.C.L.,  J. P.,  and  the  Mayoress',  at 
a  conversazione  at  the  Art  Museum,  The  Castle.  The 
guests  were  received  by  Alderman  Eraser  and  Mrs.  Eraser, 
together  with  the  Misses  Eraser,  Lady  Johnson,  and  Mrs. 
Bright,  after  which  they  were  at  liberty  to  inspect  the  rich 
an  and  curio  treasures  of  the  Castle,  Mr.  Alfred  1!.  Watson's 
orchestral  band  meanwhile  contributing  a  tasteful  and  well- 
selected  programme  of  music.  Music  was  also  provided  on 
the  green  by  the  police  band  for  those  who  cared  to  enioj  ;i 
stroll  through  the  grounds,  the  instrumentalists,  under  Mr. 
Albert  Redgate's  direction,  performing  a  number  of  familiar 
selections.  Light  refreshments  were  provided  during  the 
evening  in  the  water-colour  gallery  and  in  the  refreshment 
room  on  the  ground  floor. 

Among  the  guests  of  the  evening  were  their  Graces  the 
Duke  and  Duchess  of  Portland. 


SECOND  DAY.—  Thursday,  July  14m. 

Visit  to  Sheffield  Steel  Works,  Stc. 

By  special  train  from  Nottingham  (Midland  Station)  at 
9.30  a.m.,  the  members  proceeded  to  Sheffield,  arriving 
about  half-past  10.  On  arrival  they  were  divided  into  four 
parties,  which  were  conducted  to  the  following  works  : — 

The  Atlas  Works  of  Sir  John  Brown  and  Co.,  Ltd. 
Conductor  :  Mr.  S.  J.  Pentecost. 

Here  the  members  were  shown  the  manufacture  of 
armour  plates — pressing,  rolling,  and  finishing;  the  manu- 
facture of  marine  forgings  ;  tyres,  springs,  buffers.  Sec.  ;  and 
also  the  blast-furnaces. 

The  Atlas  Works  are  situated  in  the  Brightside  district  of 
Sheffield,  about  a  mile  from  the  centre  of  the  city,  and  cover 
an  area  of  about  32  acres. 

These  works  were  originally  purchased  by  John  Brown 
and  Co.  in  the  year  18.34,  and  ten  years  later  the  present 
Limited  Company  was  formed,  with  Sir  John  Brown  as 
chairman. 

Messrs.  John  Brown  and  Co.,  Limited,  were  the  first  to 
take  a  license  from  Sir  Henry  Bessemer  for  the  manufac- 
ture of  steel  on  his  process,  and  fought  the  up-hill  fight  of 
the  introduction  of  Bessemer  steel  rails,  tyres,  and  axles, 
which  have  since  been  used  by  nearly  all  the  leading  rail- 
ways. Although  a  large  business  is  still  done  in  railway 
tyres  and  axles,  the  Bessemer  plant  has  recently  been  dis- 
mantled to  make  room  for  extensions  in  the  armour-plate 
department.  The  firm's  armour-plate  manufacture  com- 
menced   in   1859;    they  may   therefore  be    considered    the 
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pioneers  of  the  armour-plate  trade  of  this   country.     The 
nunu  mmenced  with  wrooght-iron  ]  edto 

•4  in*,  in  thickness,  afterwards  increased  to  24  ins.  In  Is" 
the  Company  started  the  manufacture  of  compound  armour 
,,  patented  by  Mr.  Ellis,  and  from  that  date  until 
this  class  of  armour  "a*  adopted  in  tin-  construction 
nt  the  largest  battleships  and  cruisers,  both  fur  thi*  country 
and  abroad. 

At  the  present  time  Bteel  armonr  alone  is  being  supplied 
for  the  protection  of  battleships  and  cruisers,  and  .lulin 
Brown  and  Co.,  Limited,  were  the  first  to  produce  armonr 
plates  with  faces  of  tl  ire  hardness  now  considered 

indispensable.     Their  patents,  which  have  reference  to  the 
final  or  chilling  stage  in   the   manufacture   of  hard-faced 

plut>  a   as   the  Tresidder  patents,  have  l i 

acquired  bj  the  Harrcy  I tompany  and  orated  with  the 

Harvi  \  and  Krupp  processes  The  efficiency  of  plates 
treated  by  the  new  processes  has  enabled  i  aval  architects 
the  thickness  and  weight  by  about  one  half;  and 
tu  keep  the  supply  of  armour  up  to  the  estimated  output  of 
to  tons  per  annum,  the  Company  has  for  some  time  been 
making  considerable  additions  to  the  plant,  and  important 
extensions  are  now  in  band  in  connection  with  the  machine 
shops.  Electric  plant  has  been  installed,  and  all  the  new 
machinery  will  be  elei  trically  driven. 

For  the  pro  tuition  of  armour  plates  several  large  S 
furnaces  arc  constantly  employed,  the  ingots  being  cast  in 
special  moulds  and  weigh  front  30  to  50  tons. 

In  the  case  of  plates  not  exceeding  ab  ml  9  ins.,  the  ingots 
an-  pressed  into  flat  slabs  of  suitable  dimensions  in  the 
fbrging-press  department,  where  two  powerful 

hydraulic  presses,  exerting  a  pressure  of  1,000  and  lo.ooo 
ton*  respectively .  are  erected  (the  latter  doubtless  excelliug 
anv  tool  of  it*  kind  at  present  in  existence),  and,  after 
pn  using,  are  rolled  to  finished  thicknesses  in  the  rolling 
mills.  In"  thicki  i  plates  the  slabs  are  pressed  by  the  larger 
pre*-  to  the  finished  thickness, and  rolling  is  dispensed  with. 
These  presses  are  slso  used  for  marine  Buaf!  forgings,  gun 
nga,  &c,  the  '  ompany  also  being  engaged  in  the  manu- 
■■-  ot  tin-  largest  dimensions. 

Tie'    ■•  i>m  res "    patent   flue  shop,   with    iu 
speeial  machinery,  was  commenced  in   1887,  and  occupies 
the  site   of  a   large   iron   forge.     These   thes   have   been 
veil    with    favour   in    all   part*    of   the  world,  and  the 
demand  has  been  n  constantly  increasing  one. 

The  large  hydraulic  press  tor  flanging  marine  boiler  end- 
plates  can  deal  with  a  plate  i>o  ft.  bt  10  ition, 
uud, except  foi  "  reverse  "flanges, the  floe  hole*  ami  outside 

an-  flanged  al  the  same  ti The  ■•  get  ve  "  tube  is  one 

of  the  latest  specialities  taken  up  bj  the  t  !ompao\ .  ami  has 

led  to  a  \ei\  important  improvement  in  boilers  for  use  both 

on  sea  ami  land.     \   much  smaller   number,  or   smaller- 

boilers,  give,  ii   is  claimed,  I  tlis  and  Kayos'1 

ition,   the    required     Bteatn     more 

ec uneall\   than  iii   the  old  boilers,   without   risk    to  the 

boilers,   without   * ke,  and  with    ra  et   t iforl 

to   the    Bremen.      Vessels    thus  fitted  og    great 

action. 

I  lie  t  ompany   have  three   biaal   furnaces,   two  of  which 
«.       completed   ami  blown  iu  dining  1S7'-',  and  the  third  in 
1874.     Thi                   'hie  of  an   output  of  about   1,000 
per  week,  and  the  ore  is  principally  brought  from  the  mines 
belonging  to  the  <  pany. 

The  number  ol  hand*  employed  at  the  Atlas  Works  is 
about   ; 

Ciolofi  -i.'i    tun  Inns   Works  t\li**n*.  t'liuai- 
i  ihxkli    on  i  ii  .  Ltd.). 

( 'ondm  im      Mr.  I.'    M.  Cavkn. 

Crticihlc  furnaces.     Stool   for  high-els  A  in*tru- 

ment*.  Machine-  and  hand  col  files.  Sand-blast  process  in 
operation.  Spring  steel.  Tool  steel  liar  steel.  Kail  mill. 
[tolling  fishplates  and  billet*. 

Hammers:  Mo.  6.  Reducing  ingots.  Mo  v  forging 
wagon  axles.     Nos.  16   17.  forging   locomotive  eng and 

lender  axle*. 

Armour-plate  rolling.  Hsrvev  furnaces  charged.  Plan- 
ing -Imp*.      I'ini*hing  plate.       (hilling  armour  plate. 


This  Company  owes  its  origin  to  the  late  Mr.  Charles 
CainmeU,  and  it  was  established  by  him,  in  partnership 
with  M.  Thomas  Johnson,  in  the  year  1-.'J7. 

In  1861  the  manufacture  of  steel  tails  was  commenced 
at  the  Cyclops  Works.  Two  Mar*  later  attention  was 
turned  to  the  production  of  iron  armour  plates.  On  steel 
i  delusively  adopted  for  the  production  of  heavy 
ordnance,  Messrs.  Cammell  successfully  entered  into  the 
business.  They  were  also  the  tir.*t  to  introduce  into 
England,  in  ]S6:t,  the  system  of  forging  steel  in u- 
hydraulic  pressure.  Quite  recent  experiments  having 
proved  the  greater  resistance  of  mild  honiogencou*  steel 
•■  Harveyed"  armonr  plates  over  other  systems  of  pro- 
duction. Messrs.  Cammell  erected  plant  and  machine?]  for 
the   manufacture  of  this  class  of  armour.    The  Clyclops 

Steel  and  Inni  Works  cover  an  area  of  11  acres  ;  the 
ithorpe  Ordnance,  Steel,  Tyre,  and  Spring  Works 
cover  an  ana  ot  28  acn*  •  and  the  Derwent  Lron  ami  Bteel 
Works.  Workington,  cover  an  ana  o(  >4  .  acres.  Throughout 
all  these  work*  tie    i  employ  about  In. nun  men. 

The  following  is  a  brief   sketch  of  the  manufacture    .f  an 
armour   plate      After  the   process  of  melting   theel 
pig  iron  and  mixing  of  the  alloy*,  which  occupies   about  1  I 
hours,  the  steel  is  run  into  a  huge  mould   to  form  the 
Weighing  about    .">6  tons,    which    is   carried  to   the    forging 
pus-    from    tin    easting    pit    along  a   tramway.      The    press 
shop  i*  an  exceptionally  fine  building,  and  is  known  in  the 
works     as     the     "cathedral."     The     pre**     is     worked     by 
hydraulic  pressure  of  2\  tons  to  the  square  inch,  and  has 
two  ram*.     The  ingot  already  mentioned  requires  about  ji 
hour*'   careful  heating  before  it  can  he  dealt  with  under  the 
press.       Beneath  the   rams  the  enormous  steel    ingot   is  as 
plastic  clay,     when  reduced  to  the  requisite  thickness,  thi 
*iai.  i*  conveyed  to  the  rolling  mills,  there  to  be  n 
and  rolled  to  the  finished  thickness  of  IS  in*.     It  is  then 
placed  iu  tt  cementation  furnace  t  ration  on  the 

e\t.  rior  surface.     The  carburisation  of  the  face  is  essentially 

an    adaptation    of    the    old     Sheffield    cementation    pi 

win  ti  in  the  surface  ol  the  metal,  in  contact  with  el 
substances  and  exposed  to  the  application  of  great  heat, 

a  large  proportion  ot    cartoon  bom   I 
coating,   and   consequent!}    becomes   much    hauler  than  the 
rear  surface  of  the  plate,  which  has  been  protected  by  some 

non-carboniferous   substai The  armour  plate,  however, 

having  been  finished  as  far  a*  forging,  tolling,  curving.  Jtc. 
i*  concerned,  is  taken  to  anothi  r  department  to  render  it  lit 
for  erection  a*  pan  of  the  ship's  structure.  The  tir-t 
operation  as  the  plate  comes  from  the  forge  is  to  cut  olT  the 
rough  ends.  This  is  done  in  heavj  breast  planing  machines, 
tter  the  pattern  of  an  ordinary  plate 
edge  planing  machine.  The  armour  plate*  are  fixed  to  the 
structure  of  the  ship  by  studs  or  bolts  which  screw  partly 
into  tin  plate.  The  holes  are  drilled  and  tapped  bj  means 
of  some  powerful  machines  specially  designed.  The  bolt* 
for  holding  the  plates  in  position  ate  .'. ;    ins.  in  diameter  and 

havi  a  special  thread  JfJ  turn-  to  the  inch.  The  time 
occupied  in  making  one  hole  and  cutting  the  thread  i*  about 
two  hours.  After  the  edges  ale  cut  the  plate  is  run  on  a 
D  the  fine  range  of  furnaces  near  the  machine  shops, 
and  heated  iii  one  ol  these  foi  a  period  varying  with  the 
size  of  the  plate.  &c.  At  a  suitable  heat  the  plate  is  with- 
drawn, ltd  th.  carburised  face  chilled  with  a  douche  of 
Cold  water  fun  ed  through  numberless  aperture*  on  to  the 
surface  of  tin  plat.-.  I'malU  it  is  again  taken  into  thu 
machine  shop*  to  In-  fitted  c plete. 

There  is  a  cmcibh    Bteel  department,  a  Siemens  depart- 
ment,  and  a    Bessemer  department,     Iu  the   lattel 
angle*,  lee*,  and  fishplates  are  rolled. 

tin  May  2 1st  ol  last  \ear.  Her  Gracious  Majcst)  the 
Queen    witnessed    the    lolling    ot    an    ar ur   plate  in   those 

works. 

UlVKH    ll.i.s    WOHKS    "i     Mi-*i.-.    VlCKBHS,    SONS 
IMI     M  VXIM,     I. I  D, 

<  'onductor  i   Mr.  .1.  T.  W i  ■■ 

file     \l*itor*    were    here    shown     the    lolling    ,1     Mies,  the 

forging  of  gun  part*.  \e..  under  j,re-*e-  and  hammers,  th 
finishing   of   shaft*    and    guns   ol    large   calibre,   and   the 
pi  -  of  armour-plate  finishing, 
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dickers,  Son--,  and  Maxim,  Ltd.,  atv  one  of  the  few 
firms  which  build  ships  and  the  armaments  therefor. 

The  first  process  seen  was  the  rolling  of  a  50-ton,  12-inch 
armour  plate  made  of  nickel-steel  for  the  "  barbette " 
of  H..M.S.  "  Canoptis."  The  bloom,  originally  31  ins.  thick, 
from  which  it  was  rolled,  was  heated  in  a  gas-furnace, 
whence  it  was  taken  by  a  travelling  crane  to  the  roller, 
3  ft.  in  diameter,  working  over  a  rolling  bed.  After  each 
passage,  the  roller  was  depressed  about  an  inch  by  steam 
power.  During  the  operation,  wet  brushwood  was  thrown 
upon  the  bloom  to  explode  off  the  scale  by  its  sudden  com- 
bustion. On  completion,  the  plate  was  taken  to  the  cutting 
shop  on  a  special  truck  drawn  by  a  locomotive,  and  there 
the  end  was  sheared  off  by  powerful  knives  placed  above 
and  below  the  plate,  and  pressed  through  it  by  a  powerful 
hammer.  The  end  so  removed  was  that  portion  of  the 
bloom  which  contained  the  holes  and  imperfections  of  the 
casting. 

The  armour-plate  shop  (480  ft.  long,  with  two  bays  of 
70  ft.  wide,  each  bay  containing  three  60-ton  cranes)  and 
the  gun-building  pit  were  next  visited.  Next,  armour  plates, 
12  ins.  in  thickness,  showing  the  effects  of  three  12-in. 
shots,  fired  at  them  from  a  distance  of  1 20  yards,  and  a 
4-in.  plate  showing  effects  of  three  6-in.  shots,  also  at 
120  yards,  were  shown.  The  shots  were  of  the  Holtzer 
type,  manufactured  by  Firth  :  and  it  may  be  here  said  that 
there  is  a  perpetual  contest  being  waged  between  armour- 
plate  makers  and  gun  and  shot  makers  for  supremacy,  and 
each  tests  efficiency  by  the  other. 

The  general  machine  shop,  tool  smithy,  and  gun  shop, 
were  next  visited.  In  the  last,  a  10-ton  breech  was  being 
hammered.  Hammering  is,  however,  being  abandoned  in 
favour  of  press-forging.  A  4,000-ton  forging  press  was 
engaged  on  a  14-ton  gun  at  the  same  time.  In  this 
shop,  the  machinery  was  worked  by  electro-motors. 
Breeches  and  mechanism  for  opening  and  closing  them  were 
also  shown.      Also  a  12-in.  gun,  40  ft.  long. 

Messrs.  Suitii,  (  (shorn  and  Co.,  Clyde  Steel  and  Iron 
Works,  Sheffield. 

Conductor  :  Mr.  H.  J.  Staples. 

Messrs.  •  'shorn  and  Co.  are  contractors  to  the  War 
Office  and  Admiralty,  manufacturers  of  steel  castings  to 
Government  and  Lloyd's  specification,  and  supply  material 
to  many  of  the  chief  English,  colonial,  and  foreign  railway 
companies. 

The  visitors  were  here  shown  the  manufacture  of  crucible 
steel,  railway  springs,  tool  steel,  &c. 

Rutland  Works,  at  Neepsend,  was  acquired  in  ISS'i  to 
enable  the  firm  to  meet  the  needs  of  a  rapidly  growing 
trade  in  steel  castings.  Visitors  were  conveyed  to  these 
works,  situated  on  the  left  bank  of  the  Don,  about  a  mile 
above  the  Wicker  Works,  and  cover  a  spacious  area,  the 
premises  being  designed  throughout  with  every  convenience 
for  a  modern  steel  foundry.  At  the  Rutland  Foundry,  the 
Siemens  Martin  furnaces  and  moulding  and  steel  founding 
were  demonstrated,  and  a  large  easting  was  poured.  About 
800  hands  are  employed  in  these  works.  The  firm  are  sole 
makers  of  Ii.  Musbet's  special  steel  for  lathe  and  planing 
machine  tools,  as  well  as  for  many  special  purposes. 

At  Clyde  Works  there  is  a  department  for  the  manufac- 
ture of  laminated  springs  for  locomotives  and  railway 
carriages  and  wagons.  At  another  department,  which  has 
recently  been  considerably  extended,  the  various  articles 
used  by  agricultural  machine  makers  are  made,  such  as 
finger  bars,  knife  bars,  rake-tooth  steel,  plough  plates, 
knives  for  reaping  and  mowing  machines,  chaff  knives, 
turnip  cutters,  &c,  also  circular  saws  for  wood,  hot  and 
cold  iron,  and  other  purposes.  The  steel  foundry  has  a 
large  trade  in  steel  castings,  of  infinite  variety,  weighing  up 
to  15  tons  each.  For  instance,  castings  required  by  loco- 
motive builders,  such  as  wheel  centres,  crossheads,  horn 
blocks,  roof  stay  bars,  motion  plates,  &c.  A  speciality  is 
made  of  steel  gearing,  with  straight  or  helical  teeth  (the 
foundry  beinsr  specially  well  equipped  for  turning  out  ma- 
chine-moulded wheels  with  the  greatest  possible  accuracy), 
for  rolling  mills  and  driving  purposes  generally.  Wheels 
for  collieries,  which  are   supplied  both  loose   and  fitted  to 


axles,  with  bearings  ready  for  use  for  tramways,  light  rail- 
ways, contractors'  wagons,  and  other  purposes, form  another 
large  branch.  Castings  for  crushing  machinery  used  at 
gold  mines  must  be  mentioned — amongst  others  tappets, 
cams,  heads,  shoes  and  dies,  crusher  jaws  and  rollers.  In 
addition  to  these,  all  sorts  of  rollers  and  sheaves,  clips  for 
rope  driving,  &c. 

After  the  conclusion  of  the  visits  of  the  morning,  luncheon 
was  provided  by  the  Nottingham  Section,  and  on  its  invita- 
tion a  large  number  of  the  members  assembled  in  the 
Masonic  Hall,  Sheffield,  at  1  p.m. 

After  the  lunch,  the  afternoon  was  devoted  to  the  follow- 
ing additional  visits. 

Messrs.  Walker  and  Hill's  Silver-Plating   vm> 
Cutlery  Works,  and  Show  Rooms. 

By  kind  permission  of  Lteet.-Colonel  Bingham. 

The  following  is  a  list   of  the  different  departments  seen  : 
,  Sheffield  show  room,  which   contains  thousands  of  pounds 
worth  of  stock.     Here  were  seen  the  first  plating-vat  ever 
used  and  various  other  processes  of  interest. 

Boil  Shop. —  Preparing  goods  for  ;  lating. — Here  goods 
are  freed  from  grease,  See.,  by  means  of  boiling  potash  leys, 
and  then  scoured  with  wire  brushes  driven  by  steam, 
l'lating  rooms — At  one  end  of  these  rooms  George  Walker, 
the  founder  of  the  firm,  first  commenced  business.  George 
Walker  was  the  first  man  who  plated  any  goods  for  use.  The 
first  vat  (size  12  ins.  x  8  ins.  x  I  in-.')  in  which  he  plated 
these,  is  to  be  seen  in  the  large  show  room.  20,000  quarts 
of  silver  solution  are  now  in  use  iu  these  rooms.  Scratch 
brush  and  cleaning  room.  Spoon  and  fork  punching  and 
Stamping  shop. — The  machinery  in  this  room  is  capable  of 
ptoducing  4i  tons  of  spoons  and  forks  per  day. 

Table  Blade  Forgers'  Shops. — Making  steel  blades  from 
best  double  shear  steel  by  hand.  This  process  ensures 
better  wear  and  value  than  the  cheaper  "  tripped  "  or  rolled 
processes,  so  frequently  used  on  common  material.  A 
blade-grinders'  wheel,  working  on  grindstones,  glazers, 
and  buffs.  Pneumatic  hammer  ami  wheeling  shops. 
Spinning  shop,  where  XXX  alloy  teapots,  dish  covers,  &c, 
are  shaped  uuder  the  practised  eye  of  the  workman  while 
rapidly  rotating.  This  separate  Sheffield  branch  of  work  is 
particularly  interesting  to  strangers,  as  teapot  shapes,  &c, 
come  into  existence  from  a  flat  disc  of  metal,  controlled 
almost  entirely  by  the  practised  eye  ami  skill  of  the  work- 
man. Nickel  silver  ingot  casting  furnaces,  where  nickel  is 
mixed  with  other  ingredients  at  a  higher  temperature  than 
molten  steel;  then,  in  order  to  make  it  white,  it  is  again 
cast,  and  special  ingredients  added  to  make  it  malleable 
enough,  or,  as  Sheffield  silversmiths  call  it,  "  kind  "  enough, 
to  be  worked.  Best  nickel  silver  should  be  white.  Common 
or  yellow  is  known  as  German  silver. 

Each  member  was  presented  with  a  handsome  watch-chain 
pendant  in  commemoration  of  the  visit  of  the  Society. 

The  Ruskin  Museum   at  Meersbr c   Park. 

Interesting  collections  of  minerals,  drawing  prints, 
paintings.  See.,  presented  by  Mr.  Ruskin. 

The  Mappin  Art  Gallery,  the  Sheffield  Technical  School, 
and  Firth  College  were  also  thrown  open  to  the  visits  of 
members  of  the  Society. 

Alternative  Local  Visits  in  Nottingham. 

The  visitors  desiring  to  see  the9e  works,  returned  from 
Sheffield  by  the  2.30  p.m.  train. 

Thos.  Adams  and  Co.,  Ltd.,  Sherwood  Hill  Works. 
Lack  Bleaching,  Dyeing,   lnd  Dressing. 

Conductor  :  Mr.  S.  J.  Pentecost. 

Visitors  to  Messrs.  Thos.  Adams  and  Co.'s,  and  Ed.  Cope 
and  Co.'s  works,  which  are  close  together,  were  conveyed 
to  the  works  in  a  brake  provided  by  the  Nottingham 
Section. 

Entering  the  works  on  the  south  side,  the  Brown  Room 
was  entered,  where  the  cotton  goods  are  prepared  for  bleach- 
ing. They  consist  principally  of  curtains,  blinds,  mosquito 
nets,  cotton  edgings,  and  laces.     Those  to  be  treated  iu  the 
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m-  and  dollies  ar.-  tied  op  with  coarse  string;  those  to 
be  bleached  by  the  continuous  process  are  stitched  end  to 
end  in  one  length.  The  former,  after  boilmt.'.  &C-,  are 
treated  for  the  removal  of  dirt  and  plumbago,  which  is 
largely  used  as  a  lubricant  for  the  bobbins  and  carriages  in 
the  lace  machine.  The  long  ~t r  in^r  of  lace  pieces  in  next 
made  to  pass  through  the  various  washing,  cbemic,  and 
scouring  machines  in  a  continuous  length.  The  boiling 
takes  place  in    huge  kicr-,  in   which  the  goods   are  carefully 

packed  to  prereni  stent. 

\ftii  witnessing  the  process  of  dressing  lace  curtain-,  the 
taping  machines    were  seen  at  work  scalloping  and  braiding 

the  edges  of  the  lace  curtains,  which  are  then  folded,  pressed, 

and  parcelled.  The  lace  is  next  stiffened,  dipped,  uud 
squeezed.     Proceeding  to  the  dyehouse,  the  dyeing  of  silk 

laee  and   veilings,  as  well  as  cotton  la and  glove  fabrics, 

was  seen.  <  >«  inc;  to  the  delicacy  and  lightness  at  the 
fabrics,  dyeing  of  lao  done  by  hand  in  dyehecks 

with  winches,  Sec.,  special  can-  being  required  to  prevent 
damage.  The  water  supply  i-  pumped  from  wells  about 
880  ft.  deep,  the  quantity  used  being  about  120,000  gallons 
per  day.  All  the  soaps  used  in  bleaching  and  dyeing  are 
manufactured  on  the  premises.  It  may  be  interesting  to 
know  that  a  religious  service  is  held  for  half  an  hour  every 
morning  in  a  chapel  built  over  the  entrance  to  the  works, 
which  i-  attended  by  nearly  all  the  employees  and  is  much 
appreciated.  It  was  established  by  the  Directors  of  the 
( lompany  in  1876. 

Edward  (oii.  ami  Co.,  Ltd. 
The  business  was  started  by  Mr.  Win.  Cope  at  what  was 
then  known  as  Taylor's  Factory,  in  Broad  Marsh,  Notting- 
ham, in  the  yeai   1848.     Hi-  first  n bines  were  converted 

from  traverse  and  plain  net  machines,  the  pattern  being 
produced  m  the  mean-  of  bars  with  the  aid  of  nogs  fastened 

on    the    cards   and    other     I. Vice-,       In     L 850-51    he    built 
bines   expressly  for  curtain  work    with  jucquard   appli- 
cation.     In  1855    the    firm  Cope    and  Waul    shortly  became 
known  as  OCCUPying  a  leading    position  in  the  trade  a-   I.e.- 

curtai lufacturers,  and    in    1856   they  purchased   the 

factory  and  business  of  Messrs.  KoIhii-.ui  and  Sisling,  at 
New  Basford,  in  which  tic-  business,  after  various  enlarge* 
incuts,  i-   now  carried   on.    To  Mi    Thos,   Robinson,  the 

manager,  belongs  the  I our  of  having   produced  the  first 

authentically  recorded  laoe  curtain  of  an  elaborate  character, 
tor  which  he  was  accorded  a  gold  medal  tor  a  "machine- 
made  lace  curtain  of  i  xcellent  quality  and  graceful  design," 
as  described  in  the  Reports  of  .luries  published  by  the 
Royal  Commission  (p.  560,  85a).  On  tie  death  of  Mr. 
\\  in.  (  lope,  in  1868,  the  firm  becami    kii..vvu  a-  "  \\  ard  and 

Later  on  the  business  «»-  purchased  by  Mi.  Ernest 
.1. inline,  the  present  proprietor,  He  has  amalgamated  with 
tb.  old  business  that  of  a  large  plant  of  hosiery  machinery 
of  tie   latest  construction. 

JOHK    .llliM'-l,    111  l  lil\. .    Mlir.ll,    \..l  I  ts.,11  vvt. 

\t   tie    Deering  Street   Works,  visitors  were  enabled  to 

■     lao   uiachim    building  and  harness  making  j  at  Moscow 

Works,  lace-machine  building,  with  iron  and  bras-  casting, 

and  printing-machine  making  ;  at  tie  Raleigh  Stre<  t  \\  oik-, 

lb.-  delicate  parts  of  lace  machines. 

i;  m  i  n. ii  Ctoli   Works,  Lbmtoh,  Notttjiohaji. 

Conductor,   l„  Aitciitu  ii.  Esq, 

Ties,    \s,,rks   at    I, cm. oi,  a   -ulnirb  of   Nottingham,  were 

established    in    18M,  though    the    Raleigh   Cycle   Co.  »a- 

fbunded  in  1886.    The  building  no«  coven  about  6    acres, 

ami  tin  firm  employs  about  1.1 ten.    The  whole  process 

..i  cycle  manufacture  was  here  demonstrated. 

M  i  --i  -      Iii.mi    Hum  ii 
Iiiini   Brisoi    I.i  v Works,  N nmhh. 

(  ixithuhn  i    Mr.  .1      I  .    W 

The  v  isitoi-  were  most  kindly  received,  and  shown  through 
the  works  In  panic-  by  Sil  John  furm  y  himself,  and  Ins 
-oils,  with  Mr.  .1.   I'.  Wood. 


tablished   in    1862,  are   of  large 
covering,  with   yards  and  approaches,  the  whole  area  of  a 
considerable   island  surrounded    by  canals  and   the   river. 
Sir  John  Turnev  is  the  managing  director  of  the  firm. 

t  in  entering  the  central  yard  there  are  seen  thr.e  great  -elf- 
feeding  furnace  boilers,  transmitting  power  to  16  engines, 
inclusive  of  that  driving  the  dynamos  of  a  complete  electric 
light  installation.  The  skins,  after  being  sorted  and 
thoroughly  inspected,  undergo  limine.  In  the  pits,  about 
.'lii.iitiii  skins  are  treated  per  week,  and  the  sheds  have  a 
capability  of  dealing  with  90,000  skins  at  a  time. 

The  next  operation  is  performed  hythe  "  cobbers,"  who 
clear  the  skins  of  any  wool  or  hair  yet  remaining,  whilst  the 
"  fleshers  "  perform  a  like  service  in  cleaning  the  inner  of 
flesh  ;  in  this  work  the  -kins  are  placed  over  a  wooden 
hi,"  and  worked  with  knives  by  experienced  operatives. 
The  matter  that  is  taken  off  is  used  in  the  manufacture  of 
gelatin,  glue,  and  grease. 

The  skins  are  next  split  by  machines.  The  outer,  or 
"grain"  side  is,  when  separated,  known  as  the  "skiver," 
and,  when  tanned,  makes  light  leathers,  and  the  inner  flesh 
sale  is  converted  into  chamois.  The  knife  used  for  splitting 
makes  1,500  strokes  a  mmute.  After  this  process  the 
le-peetive  skills  take  different  lines  of  treatment.  The 
" skivers,"  or  outer  aides,  are  washed  to  remove  the  lime, 

and  then  "  bated  "  and  "  drenched,"  great  skill  and  care 
being  required  in  the  process.  Sumac  and  larch  bark  are 
mostly  used  in  the   tanning  of  light    skins.     The  sumac   is 

imported  from  Palermo. 

In  the  drying    r us  ovei   50, -kins  are  in  process 

of  drying  .  c  sorting,  and  many  floors  of  several  warehouses 
are  devoted  to  these  purposes.  In  some  Of  the  drying 
rooms  a  current  of  an  tea  the  drying,  the  state  of 

the  atmosphere  having  a  considerable  effect  on  the  lime 
require. I.  In  the  warehouses  were  se<  u  specimens  of  larch- 
tanned  "  basils,"  which  are  prepared  from  the  finest  -hecp- 
skius  only,  for  fancy  leather  work.  Skivers  are  used  foi 
hatbands  and  purse  linings.     A.  special  building  is  devoted 

to  the  purpose  of  freeing   the   -kins  from  grease  by  DM ■ 

of  special  machinery.    The  dyeing  factories  occupy  another 

wing  of  the  buildings. 

There  is  a  considerable  difference  between  the  treatment 
in  making  skiver-  and  chamois  leather.     I'.u  the  latter,  the 

-kins,   after    eh-un-inc   and    Washing,    are    placed    ill     large 

hydraulic   presses.     Under  the  weight  of  %\  tons  t->  the 

square  inch,  all  the  animal  grease  exudes  from  the  plates 
whereon   the  skins  are    laid.      The  urease  is  practically  pure 

mutton  -in  t,  and  i-  n-c.l  in  tin  manufacture  of  the  best 
-naps.  The  next  process  i-  that  of  •' milling."  Fish-oil  is 
the  medium  used,  and  the  skins  arc  thoroughly  imp. 
Dated  with  the  oil  in  large  fulling  mills.  Alter  the  various 
processes,  all  superfluous  oil  is  extracted  by  hydraulic 
pressure.  This,  which  is  known  a-  "sod"  oil.  i-  used  by 
curriers  of  leather,  and  a  large  trade  is  ..uric. I  on  in  this 
Substance  alone.  In  the  glace  kid  department  are  powerful 
glazing  machines,  examples   .>t   the    work   of   which   were 

bouses.      The  finest  chamois  leather  is  used 

for  suede  glove-.      The  number  of  hand-  employed    Is 

about  BOO 

'fin      \\xi  u    DlMNI  u. 

lb.  annual  dinner  was  held  on  Thursday,  duly  14.  at 
s  p.m.,  in  the  Exchange  Hall.  TbePresident,  Prof.  V  <  Howes, 
DJSc,  occupied  the  chair,  and  among  those  present  were 
Mi  too.  Ii.ilby  (Edinburgh),  Dr.  (  .  A.  Kohn  (Liver- 
pool), Mi  Thos.  Tyrer,  Mr.  6.  1- .  Davis,  Mr.  I..  Archbutt, 
Mr.  \\  in  I  li.op.  l»r  .1.  Lewkowitsch,  Mr.  W.  1-'.  Reid,  Aid. 
r.  li. i  I.,  i  May.r  ot  Nottingham),  Sir  John  Tnmsgi 
(Nottingham),  Mr.  A.  W  Black  (sheriff),  Lt.-Col.  Binghasa 
(Sheffield),  Mr  Douglas  Herman  (Liverpool),  and  others. 

The  I'ki-iio  .     proposed  the  toast   ».t"  "The  Queen  ami 
Royal  Family,"  and  said  that,  although   they  wen-  n 
r..val   society,  and  at  present,  unfortunately,   possessed   no 
roval  charter,  be  was  quite  sure  thai  would    make  no  differ- 
ence in   1 1  ad-  Il.r  Majesty  and  the  Royal 

family.         lb.  y     were    quite    aware    that     tb.      Int.      )'. 

-.>rt  wa-  a  man  who  wa-  much  interested  in  pure  .  i-  noe 
an. I  appl...l  science,  and  tb.  Queen  agreed  with  bun  in 
taking  Ins  very   liberal  estimate  Of  scientific   men    and    their 
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work,  while  the  Prince  of  Wales  and  other  members  of  the 
ltoyal  Family  had  been  desirous  of  copying  the  example  of 
their  illustrious  father.  If  they  wanted  a  reason  for  being 
loyal  that  evening,  they  had  only  to  look  at  those  facts  ; 
and  perhaps  they  might  add  that  there  were  members  of 
their  Society  who  had  received  marks  of  royal  distinction. 
He  would  not  venture  to  give  them  a  list  of  the  numerous 
gentlemen  in  that  happy  position,  but  he  need  only  remind 
I  hem  that  they  had  one  among  them  that  evening  in  Sir  John 
Turney. 

The  toast  was  duly  honoured. 

Mr.  Beilby,  who  was  most  cordially  received,  then  sub- 
mitted "  The  Society  of  Chemical  Industry."  He  thanked 
the  members  for  the  great  privilege  they  had  extended  to 
him  in  allowing  him  to  propose  this  toast,  as  the  Society  of 
Chemical  Industry  and  its  affairs  had  always  been  very 
near  his  heart.  Moreover,  he  had  always  believed  so 
fervently  in  the  Society  as  a  society,  and  in  its  possibilities, 
that  it  gave  him  great  joy  to  take  part  in  any  function  in 
which  the  Society  was  magnified.  He  thought  that,  in 
looking  forward  to  what  was  before  them,  they  had  -every 
reason  for  the  very  highest  and  brightest  hopes,  and  if  each 
of  them  took  home  to  their  various  sections  a  strong  spirit 
of  hopefulness  and  a  very  strong  belief — such  a  belief  as  he 
was  personally  very  glad  to  confess  to — in  the  Society  and 
in  the  possibilities  of  making  it  even  greater  and  more  suc- 
cessful than  it  had  ever  yet  been,  then  that  meeting  of 
theirs  would  Dot  have  been  unavailing.  In  looking  forward 
to  what  was  before  them  in  the  coming  session,  one  allowed 
oneself  to  wonder  in  what  directions  they  might  hope  to 
move  forward  a  little,  and  among  the  points  that  had  struck 
him  more  than  once  had  been  the  thought  that  the  younger 
members  of  the  Society  were  not  being  quite  sufficiently 
encouraged  to  come  forward  and  take  that  active  part  in 
the  Society  which  might  have  a  most  beneficial  effect  in  the 
importation  of  new  beliefs  and  new  ideas.  He  thought  that 
in  their  sectional  work,  if  they  could  feel  that  it  was  a  duty 
upon  them  more  and  more  to  encourage  the  young  men,  to 
take  notice  of  them,  and  to  bring  forward  all  those  who  were 
worthy  of  being  brought  forward,  he  thought  that  they 
would  be  doing  an  extremely  good  work,  not 'only  for  the 
Society,  but  for  the  young  men.  He  also  agreed  with  the 
remarks  that  fell  from  the  President  in  his  address,  and 
those  which  followed,  drawing  attention  to  the  great  value 
that  attached  to  the  [Society  as  a  meeting-ground.  They 
had  within  their  rauki  the  purely  scientific  man  ;  they  had 
also  the  academic  or  teaching  man ;  and  they  had  the 
practical  man,  all  meeting  withing  their  borders  ;  and  the 
result  of  such  intercourse  as  occurred  among  the  different 
classes  of  men  could  not  but  have  a  most  beneficial  effect. 
And  it  was  for  them  to  ask  if  they  had  made  the  fullest  use 
of  that  in  the  past — whether  it  was  not  possible  in  their 
future  meetings  and  gatherings  for  them  to  get  even  greater 
and  greater  benefit  out  of  that  possibility  of  the  Society. 
In  asking  them  to  drink  the  toast,  he  coupled  with  it  the 
Dame  of  the  President.  Those  of  them  who  had  had  the 
pleasure  during  the  year  of  sitting  in  the  Council  would 
mis*  him  much  when  he  left  them.  They  had  got  used  to, 
and  to  expect,  his  kindly  presence  in  the  chair,  and  he  was 
quite  certain  that  they  would  feel  a  blank  for  a  long  time  to 
come. 

The  toast  was  drunk  with  musical  honours. 

In  reply,  Dr.  Clowes  said  that  Mr.  Beilby  had  valued 
him  and  his  work  much  too  highly,  as  it  must  be  remem- 
bered that  the  work  of  the  Society  did  not  depend  upon 
any  president  or  presidents,  but  was  done  by  a  very  capable 
Council,  and  by  very  capable  local  committees  and  sections, 
and  that  it  was  owing  to  the  fact  that  all  those  important 
bodies  worked  together  harmoniously,  and  had,  as  far  as 
necessary,  supported  their  president,  that  the  year  had  been 
the  successful  year  it  had  been.  Speaking  of  his  connection 
with  Nottingham,  the  President  remarkedthat  he  could  not 
forget  that  he  had  spent  the  most  active  part  of  his  life  in 
that  city,  and  the  University  College  Committee  had,  very 
kindly,  taken  care  that  he  should  not  forget  the  fact,  by 
making  him  Kmeritus  Professor  of  the  University  College, 
a  position  which  he  very  much  appreciated.  After  an  allu- 
sion to  the  Nottingham  Section,  with  a  brief  recapitulation 
of  the  gentlemen  who  had  been  most  actively  connected 
with  it,  Prof.  Clowes  thanked  the  Mayor  of  the  city  (Alder- 


man Fraser,  D.C.L.)  for  the  reception  that  he  had  given 
the  Society  in  the  name  of  the  city,  and  commented  upon 
the  fact  that  since  they  were  in  Nottingham  last  his  titles 
had  been  extended  by  the  appellation  of  D.C.L.,  an  academic 
title  of  great  antiquity,  conferred  by  the  Archbishop  of 
Canterbury  and  confirmed  by  Her  Majesty  the  Queen,  while 
the  raising  of  the  town  to  the  rank  of  city,  entitled  him  to 
be  denominated  not  simply  his  Worship,  but  the  Right 
Worshipful  the  Mayor.  Turning  to  the  Society  itself,  some 
suggestions  had  been  made  by  Mr.  Heilbv  with  which  he 
thought  they  would  all  cordially  agree,  and  he  hoped  that 
that  gentleman  would  fulfil  the  pledges  he  had  given  to  them, 
and  would  see  that  the  younger  members  were,  during  his  year 
of  office,  brought  more  prominently  to  the  front  than  during 
the  presidency  of  any  former  gentleman.  The  suggestions 
were  eminently  good  and  practical,  and  all  would  hope  to 
see  them  carried  out.  He  might  remind  them  that  not  only 
was  the  Society  active  when  it  met  once  a  year  on  those 
occasions,  but  there  was  work  always  going  on  which  those 
who  were  much  concerned  in  the  affairs  of  the  Society  knew 
of.  They  must  remember  that  the  Council  was  a  busy  body, 
that  in  its  council  and  committee  meetings  it  was  constantly 
at  work.  Again,  not  only  was  the  central  council,  and  the 
committees  derived  from  that,  busy,  but  so  too  were  the 
committees  meeting  in  the  different  sections.  That  was  not 
the  one  function  of  the  year,  as  was  sometimes  the  case  in 
other  societies  ;  that  was  only  a  holiday  or  social  time,  when 
they,  once  a  year,  met  together  and  tried  to  get  to  know  one 
another.  '  He  had  been  very  much  struck,  during  the  time 
he  had  presided  over  the  Council  meetings,  with  the  support 
which  the  old  members,  many  of  them  original  members, 
had  given  to  the  Society.  It  would  be  very  natural  that,  as 
gentlemen  felt  that  they  had  served  for  a  proper  term  of 
years,  they  should  draw  back  and  leave  the  work  to  the 
juniors.  Hut  that  was  not  the  case,  and  he  could  easily 
name  five  or  six  gentlemen  who  were  constantly  in  their 
places  at  the  Council  meetings,  helping  forward  the  business 
of  the  Society  since  the  time  of  its  formation.  He  was  sure 
they  would  all  grant  that  that  was  an  important  element  in 
the  success  of  the  Society.  He  would  not  attempt  to  give  a 
list,  because  it  would  be  incomplete,  but  there  was  one  who 
might  perhaps  be  named  without  any  gentleman  feeling 
aggrieved.  He  referred  to  Mr.  Tyrer,  who  had  served  the 
Society  in  every  possible  capacity,  and  some  of  them  would 
wish  that  his  term  of  service  might  even  go  the  cycle  once 
more.  He  was  a  man  of  great  experience  and  one  who  had 
unbounded  interest  in  the  progress  of  the  Society,  and  he  (the 
speaker)  knew,  as  other  past  presidents  knew,  how  on  many 
occasions  he  had  saved  them  much  serious  trouble,  and  even 
disaster.  In  conclusion,  he  hoped  that  the  Society  might 
progress  and  continue  to  increase  as  it  had  done  in  the 
past. 

Mr.  Thomas  Tyukk,  in  proposing  the  toast  of  the  "City 
and  Industries  of  Nottingham,"  said  that  he  appreciated  to 
the  fullest  degree  the  too  kind  words  in  w  hich  the  President 
had  referred  to  any  work  of  his  in  connection  with  the 
Society.  But  he  thought  it  necessary  to  repeat,  what  was 
more  than  once  recorded,  viz.,  that  to  the  first  general 
secretary  of  the  Society — Mr.  George  E.  Davis — supported 
by  eminent  colleagues  on  the  Council,  belonged  the  credit 
of  outlining  the  representative  constitution  of  the  Society, 
and  urging  the  establishment  of  the  Journal.  Without 
these  services  then  rendered  much  that  had  since  been  done 
could  never  have  been  accomplished.  No  section  of  their 
great  federation  was  greater  than  any  other ;  each  was 
equally  represented  in  the  Council  by  its  chairman  and 
secretary,  and  every  member,  wherever  he  might  be,  had 
absolutely  equal  right>.  Nottingham  was  no  mean  place. 
It  had  a  debt  of  about  4,000,000/.,  and  as  seen  to-day  and 
seven  years  ago,  it  could  show  a  good  deal  for  the  money. 
I'nlike  some  vast  communities,  its  gas  and  water  were 
municipalised,  and  the  latter  had  yielded  a  revenue  in  relief 
of  rates  to  the  extent  of  12,000/.  in  10  years.  Its  history- 
was  not  of  yesterday,  as  doubtless  the  Right  Worshipful  the 
Mayor  could  testify.  Nottingham  had  been  usually  asso- 
ciated with  the  lace  and  hosiery  industries.  As  upon  other 
towns,  periods  of  depression  had  come — fickle  fortune  had 
smiled  and  frowned  on  Nottingham.  Enormous  fortunes 
were  said  to  have  been  made  by  men,  some  of  whom,  ill- 
fitted  by  nature  or  education   to  be   stewards  of  so  great 
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ess,  sowed  more  freely  than  they  reaped.  Naturally, 
t,,..,  the  townspeople  followed  the  example.  The  depression 
referred  to  doubtless  sti lated  the  economical  and  enter- 
prising, and  now  Nottingham  was  no  longer  dependent  on 
the  historic  industries,  tint  had  numerous  :m«l  flourishing 
afacturee—  machinery,  brewing,  finished  textiles, cigars, 
tobacco,  ami  last,  l>ut  not  least,  tanning  and  leather. 
In  brief,  the  calamity  bad  been  a  Messing  in  disguise,  and 
instead  of  ruin  there  was  uowevidence  oi  taste  in  architec- 
tur.-.  liberality  in  public  works,  and  enti  rprise  in  educational 
provision,  as  evidenced  in  the  Universit)  College  of  which 
the  president  was  an  emeritus  professor  and  in  the 
technical  schools.  It  would  be  a  grand  thiug  for  the 
country  when  the  right  sort  of  education  «a-  applied  to  the 
right  sort  of  learners,  and  meant  taken  to  >  rtract  the 
largf-t  amonnt  of  good  out  of  the  enormous  sums  spent, 
he  feared  on  the  "bit  or  miss"  principle  for  what  was 
miscalled  "education."  His  feeling  in  common  with  many 
bat. ■!■  judges  was  that  the  great  desideratum  to-dn)  was 
the  educated  trained  employer — the  trained  and  independ- 
ently minded  managei .  and  the  obedient,  sober,  and  skilled 
workman.  Whatever  tbey  had  ol  the  first,  they  had  far 
too  little  of  the  second,  and  sadly  too  few  of  the  latter. 
That  d.iv  -onir  had  seen  manipulation  of  fori  es  in  producing 
armour  plates  which  roused  admiration  and  even  env)  ;  but 
it  was  obvious  that  workmen  wen-  doing  what  machinery 
could  do  much  better,  to  the  lessening  of  the  risk  and 
Ibe  of  human  comfort.  It  was  time  to  awake; 
and  one  could  only  congratulate  the  city  and  industries  of 
Nottingham  in  possessing  an  enlightened  municipality 
headed  b)  the  Bight  Worshipful  Mayor,  Alderman 
Praser,  .11'..  D.C.L.,  and  industries  <>t  the  character  of 
that  conducted  by  Sir  John  Turney,  who  left  no  stone_un- 
turned,  no  mechanical  appliance  untried,  and   no  scientific 

problem   unsolved  to  promote  its  successful    c petition. 

( louplcd  with  these  n  imes,  he  commended  the  toast  to  their 

itance, 
The  Mat  on  of  Nun  is..n  vm  responded,  and  said  that  he 
thought  that  be  could,  without  presumption,  claim  that 
Nottingham  was  ■  beautiful  place  compared  with  other 
inland  cities  and  towns,  and  thai  where  riot  and  disorder 
once  reigned  in  the  old   feudal  days  edaspotof 

enlightenment,  a  spot  ol  culture,  and  a  Bpot  of  education, 
which  was  at  once  an  ornament  and  an  example  to  the  other 
municipal!!  try.     With  regard  to  the  Society, 

he  assured  them  that  the  Corporation  ol  the  oitj   gladi) 

l,-d  I,,  liis  request  that  il  should  be  invited  to  their 
midst.  The]  desired  to  welcomi  within  theii  borders  all 
societies  that  made  for  the  advantage  and  the  comfort  of 
human  life.  They  recognised  that  that  Society  might 
powerfully  influence  both  trade  and  commerce,  and  thej 
mre  therefore  pleased  to   see   them  in  their  midst,  for  they 

realised  that  over  and  bej 1   what  the]  might  do  for  the 

benefit  oi  the  ti  and  tor   thi  capital  and 

enterprise  were  embarked  in  it,  there  remained  the  linul 
object  lor  which  trade  was  carried  on-    the  advancement 
of  the  comfort  and  happiness  of  the  wb.de  human 
sir  John  Ti  am  v  also  replied,  and  referred  to  the  change 
place    not  only    in    Nottingham 
last  quarter  of  a  century,  but   in  its   Industrie-.     lie  o 
onlj  add  to  what  the   Mayor  had  said  that   he   hoped  thej 
had   enjoyed  their  second   visit   to  Nottingham,  and  that 
when  the)  had  gone  the  round  and  oould  find  no  bettei  place 
to  go  to.  the]  would  ask  the  t  orporation  of  Nottingham  to 
invite  them  again,  in  which  event  they  might  rest  assured 

the*    would  do  their  best  to   make    the  visit  a  pleasing  and  a 

happj  one. 

Dr.  C  A.  KoiiN  (Chairman  of  the  Liverpool  Section) 
submitted  "The  Local  Section,"  and  spoke  m  eloquent 
terms  of  the  handsome  manner  in  which  the  Society  had 
been  entertained,  notwithstanding  the  manifold  difficulties 
that  stood  in  the  wa)    "i  its  satisfactor)    accomplishment 

The)    had    been    received    with    an    enthusiasm  and   a   well- 

I  hospitality   winch  ever)   member  of  ever)   other 

■ion    would  carry  home   with   the    greati  and 

remembrance  a-  a  type  of  the  hospitality  that  ought  to  be 

given  the    Society    when    other    centres    were    vi-ited.      In  a 

comments  upon  the  success  of  the  meeting,  and  upon 
those  to  whom  the  credit  for  that  result  wa-  due,  Dr.    Kohn 


referred  to  the  labours  of  Mr.  ( > 'Sullivan,  and  hoped  that 
the  brewing  interest  which  that  gentleman  represented 
would  continue  to  find  generous  treatment  in  the  Journal. 
The  speaker  also  allude!  to  the  importance  of  the  differ- 
ent Suctions  of  the  Society  endeavouring  to  make  their 
meetings  common  ground  for  those  interested,  not  only 
in  practical  chemistry,  but  in  all  branches  of  chemical 
science — for  those  who  taught  and  were  taught  the  science, 
for  thi  I  in  its  practical  application,  and  for  those 

interested  in  theoretical  investigation. 

The  toast  was  coupled  with  the  names  of  Mr.  ( I'Sulliran 
and  Mr.  .1.  M.  I  .  1'aton,  the  former  of  whom,  in  response, 
observed  that  if  the  members  of  the  society  left  Nottingham 
with  the  feeling  that  they  had  thoroughly  enjoyed  them- 
selves in  every  way  the  local  Section  would  be  repaid  tor 
any  trouble  they  had  taken  to  entertain  them. 

Mr.  Wai.tku  I.Kin  proposed  "The  I  ■Hosts,"  an  1  dwelt 
upon  the  hospitality  that  had  been  extended  to  the  members 
by  those  firms  who  had  thrown  open  their  works  for 
inspection. 

Lieut-Col.  Binobak,  in  reply,  reflected  upon  the 
immense  amount  of  scientific  power  that  existed  in  the 
Society  with  its  .'S.iuui  members.  He  took  it  that  manufac- 
ture and  science,   especially    the    science  of  chemistry,  were 

so  commingled  that  they  could  not  well  dissociate  them, 
and  while  he  could  not,  from  lack  of  knowledge,  descant 
upon  the  influence  of  science  iii  its  amelioration  of  human 

Suffering,  he  could  speak  of  the  immense  assistance  which 
it  gave  to  manufacturers,  some  of  whose  products,  even 
including  those  of  several  of  l  lie  great  Sheffield  steel 
industries,  were  due  in  the  main  I  ticsj  application 

gation  and  research. 

This  concluded  the  toast  list,  and  the  proceedings  shortly 
afterward-  closed. 

I  BIRD   DAY.— Fun.  v.  v.  .lit.Y  15th. 
Vi-ii    vxo  i-'v  inunoH  !••  I .  v  >  ti  k  1 1 1    Dam,  Baddos 

II  VII.    vxn    I    ii  vt-vv  oKTII. 

Favoured  on  this  occasion,  as  on  all  others  throughout  this 
Annual  General  Meeting,  with  weather  which  for  magnifi- 

ci-ii ui  only  be  compared  with  that  of  the  sum.    period 

last  year  when  the  meetings  were  held  in  Manch 

large  party  of  members  and  ladies  assembled  at  the  Midland 
Station.  Nottingham,  at  9.80  a.m.,  and  took  train  for 
Matlock     llattl.    arriving    about    half  pasl    tell.      Then.'.'    I  li. 

part)  drove  by  the  Via  Gellia,  Winster,  and  Robin  Hood's 
Stride  to  Alport,  for  Lathkill  Dale.  From  this  beautiful 
spot  the  drive  was  continued  to — 

HabDOB    llvli 

Hi  n  lunch  was  served,  and  the  part)  was  taken  through 
the  niti  rior  ol  thi-  line  relic  of  the  Lli/atu  ihati  period, 
which  in  certain  of  it-  chambersaud  i.e.--.-  bear-  evidence 
of  still  greater  antiquity. 

The  part)  then  proceeded  to — 

I    II  VIsWiiKTll     Hoi   si  . 

the  seat  of  the  Duke  of  Devonshire,     The  visitors  wi 
divided  into  parties,  ami  shown  over  this  beautiful  ma 

ngs   l'v   the  old  masters— Raphael,  Paolo 
Veronese,  Leonardo  dn  Vinci,  Hogarth, Sec. — of  ran 

•  li,    not     to     -peak    ot    such    objects    as    tile    splendid 
BCUlptUI  the    table  of  polished    malachite,  and   tin' 

libi.nv  "I  scientific  work-.  After  a  stroll  through 
the  ground-,  with  ihe  magnificent  conservatory  built  by 
Sir  Jos.  Paxton,  and  the  celebrated  fountains,  the  larger 
portion  of  the  visitors  went  to  Bestow,  where  a  substantial 

tea    vva»  poo  idl  d  by  th.    Section. 

Ihe  model  village  of  Kdensor,  adjoining  the  park,  in  the 
churchyard  ••!    "inch  Lord  Prederi  h  is  buried, 

-••    Visited. 

Thus  end.  .1   an     Vnnual    Meeting,  of  the  organisation, 
I  genera]  conduct  of  which  it  may  In 
said,  that    "  the)    were   equalled  by  few  and  i  xeelled  by 
none"    of    their    predecessors,     the     credit     I* 
due  to  the  excellent    secretar]  ••!    the    Nottingham    " 
Mr.  .1   T.  Wood. 
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Volition  £>rrtiort. 


Meeting  held  on  Monday,  June  20th,  1898. 


DR.    It.    MESSEL    IN    THE    CHAIR. 


Before  proceeding  to  the  formal  business  of  the  evening, 
Mr.  David  Howard  moved  a  vote  of  thanks  to  Dr.  Messel 
for  his  very  able  conduct  of  the  business  of  the  Section 
■during  his  term  of  office  as  Chairman.  The  motion  was 
seconded  by  Mr.  Thomas  Tyrer  and  carried  with  acclama- 
tion. 

In  returning  thanks,  Dr.  Messel  congratulated  the  Section 
■on  the  progress  it  had  made  during  the  last  two  years,  as 
shown  by  its  increased  numbers,  and  on  the  fact  that  his 
successor  would  be  able  to  start  the  coming  session  with  a 
number  of  papers  already  in  hand  or  promised.  He  con- 
cluded by  referring  to  the  great  indebtedness  of  the  Section 
vto  its  secretary,  who  was  now  also  retiring,  and  without 
whose  zealous  work  the  success  which  they  had  achieved 
could  hardly  have  been  secured. 

Mr.  J.  Heron  then  proceeded  to  lay  a  statement  of  the 
•work  of  the  past  session  before  the  meeting,  from  which  it 
appeared  that  the  number  of  members  on  the  register  when 
he  took  office  was  750,  and  now  stood  at  812.  During  the 
same  period  the  average  attendances  at  meetings  had  in- 
creased from  60  to  90,  and  had  on  some  occasions  readied 
120,  aud  there  were  indications  that  these  numbers  would 
be  increased  in  the  future.  He  had  every  hope,  therefore, 
that  the  success  of  the  Section  would  continue  in  the  able 
hands  of  his  successor. 

Mr.  Howard  moved  that  the  best  thanks  of  the  Section 
be  heartily  accorded  to  Mr.  Heron  for  the  admirable  manner 
in  which  be  had  fulfilled  his  duties  as  secretary. 

Mr.  1!.  E.  E.  Newlands,  as  Chairman  of  the  Section 
during  the  earlier  part  of  Mr.  Heron's  term  of  office,  desired 
to  second  the  motion,  as  he  had  a  very  high  regard  for  the 
manner  in  which  Mr.  Heron  had  fulfilled  his  duties. 

Mr.  A.  K.  Lino  supported  the  motion,  and  in  doing  so 
said  that  he  felt  it  a  great  honour  to  have  been  nominated 
to  succeed  Mr.  Heron,  aud  would  do  his  very  best  to  deserve 
the  confidence  which  the  members  had  placed  in  him. 

The  motion  was  then  put  to  the  meeting  and  carried 
unanimously. 


ALUMINIUM  AS  A  HEATING  AND  REDUCING 
AGENT  (IN  THE  PRODUCTION  OF  CHROMIUM 
AND  OTHER  METALS). 

BY    DR.    HANS    GOLDSCHMIDT   AND    MR.    CLAUDE   VAUTIN. 

(This  Journal,  1898,  543.) 
Discussion. 
Dr.  S.  Rideal  congratulated  the  author  and  Dr.  Gold- 
schmidt  on  the  success  of  the  brilliant  experiments  they 
had  seen,  and  asked  if  he  was  right  in  understanding  that 
metallic  calcium  was  reduced  by  the  action  of  aluminium  on 
calcium  sulphate.  If  so,  he  would  like  to  know  what  steps 
were  taken  for  ensuring  the  permanency  of  the  product,  as  he 
would  have  expected  that,  if  the  reduction  were  performed  in 
air  at  the  temperatures  that  were  produced,  it  would  have 
rapidly  re-oxidised  to  the  condition  of  lime. 

Dr.  Goldschmidt  explained  that  he  was  not  able  to 
■obtain  pure  metallic  calcium.  He  had  obtained  an  alloy  of 
iron  aud  calcium,  and  was  so  covered  up  during  the  reaction 
that  there  was  a  loss  of  only  about  1  per  cent. 

Mr.  J.  B.  C.  Kershaw  regarded  the  process  as  one 
which  might  have  important  industrial  results.  He  need 
hardly  remind  the  authors,  however,  that  there  were  other 
methods  in  use  for  the  production  of  metallic  chromium, 
and  that  therefore  the  success  or  non-success  of  this  parti- 
cular process  would  depend  entirely  on  the  economical  aspect 
of  the  question.  In  their  paper  they  had  not  given  any 
particulars  as  to  the'  cost  of  the  process  generally,  or  of 
obtaining   the   aluminium   in   the  powdered   form ;  and   it 


would  be  of  great  interest  to  have  definite  information  from 
them  upon  this  point  of  cost. 

Dr.  Goldschmidt,  replying  to  Mr.  Kershaw,  said  that 
the  process  was  cheaper  than  any  other  now  known.  The 
cost  of  the  chromium  aud  ferrocbromium  was  about  2  marks 
per  kilo.,  say,  a  shilling  a  pound.  The  chromium  in  com- 
mercial ferrocbromium  contained  about  10  per  cent,  of 
carbon.  It  had  been  mentioned  that  it  was  possible  to 
reduce  the  slag  back  to  aluminium,  even  if  it  were  not  sold 
for  the  purposes  to  which  emery  was  now  applied.  There- 
fore, that  would  considerably  reduce  the  cost  chargeable  to 
the  production  of  the  chromium. 

Mr.  B.  Kitto  enquired  whether  the  author  had  succeded 
in  reducing  the  oxide  of  uranium.  He  believed  that 
Moissau  had  succeeded  in  getting  a  carbide  of  the  metal 
fairly  pure  ;  still  that  was  not  uranium.  Messrs.  Vautin  and 
1'iekard  had,  about  three  years  ago,  tried  some  oxides  of 
uranium  with  which  he  had  supplied  them,  and  succeeded 
in  getting  a  strong  uranium  alloy  of  about  60  per  cent.,  the 
rest  being  aluminium.  Since  that  he  had  heard  that  metallic 
uranium  had  been  obtained  by  the  process,  and  would  like- 
to  know  if  that  was  correct  and  if  it  had  been  proved  bv 
analysis  to  be  uranium,  and  not  au  alloy.  He  had  himself 
tried  the  ordinary  text-book  process  of  reduction  from 
chloride,  but  without  success.  He  would  also  like  to  ask 
which  of  the  oxides  of  uranium  Dr.  Goldschmidt  had  operated 
upon. 

Dr.  ! ».  J.  Steinhart  desired  to  know  whether  the  pre- 
sence of  carbon  in  chromium  acted  deleteriously  in  the 
manufacture  of  chrome-iron  or  chrome-steel ;  for,  if  such  was 
not  the  case,  the  ordinary  method  of  working  would  be 
cheaper  than  that  brought  forward  by  Mr.  Vautin.  It  was 
to  be  remembered  that  they  had  to  deal  with  chrome-iron 
ore  containing  40  per  cent,  of  chromium,  and  costing  5/.  per 
ton,  whereas  chromic  oxide  alone  cost  more  than  that,  and, 
in  addition,  they  had  the  expense  of  the  preparation  of  the' 
alumina,  &c. 

Dr.  Goldschmidt  said  that  the  cost  of  the  chromium  in 
the  chrome  iron-ore  was  very  small — only  about  a  penny, 
whereas  the  cost  of  reduction  by  the  ordinary  method  was 
very  great.  Moreover,  in  making  the  chromium  lor  this 
purpose  he  avoided  all  cost  for  crucibles.  That  was  a  great 
saving,  which  enabled  him  to  compete  successfully  with 
other  processes.  They  had  no  difficulty  in  disposing' of  the 
pure  chromium  as  fast  as  it  could  be  made.  In  fact,  manv 
works  were  already  abandoning  the  use  of  nickel  in  favour 
of  chromium. 

Mr.  W.  F.  Reid  asked  if  the  author  had  tried  any  experi- 
ments with  regard  to  the  reduction  of  tungsten.  He 
presumed  not,  as  he  did  not  see  that  metal  among  the 
specimens.  With  regard  to  the  very  pure  chromium 
exhibited,  he  would  be  glad  to  know  if  the  author  was  at 
liberty  to  state  how  he  obtained  the  oxide  from  which  it  was 
produced. 

Dr.  Goldschmidt  replied  that  it  was  obtained  from  the 
chrome-iron  ore  and  chromates,  and  the  process  was 
performed  easily  aud  cheaply. 

Mr.  Reid,  continuing,  said  he  would  be  glad  to  know 
roughly  what  the  process  consisted  in. 

Dr.  Goldschmidt,  replying,  said  it  was  no  secret:  the 
chromates  were  reduced  with  coal.  It  was  not  necessary  to 
have  a  very  highly  crystallised  chromate,  and  therefore  the 
cost  of  the  oxide,  when  made  in  large  quautities,  was  verv 
small. 

Mr.  W.  Crowder  asked  if  any  experiments  had  been 
made  with  vanadium,  and  whether  that  metal  also  was 
obtained  in  the  pure  state. 

Dr.  Goldschmidt  said  that  it  was  obtained  nearly  pure. 
It  was  contaminated  only  with  a  little  iron,  and  the  opera- 
tion was  performed  as  with  chromium  and  without  much 
difficulty.  Further  replying  to  Mr.  Keid's  question,  he 
would  add  that  they  had  succeeded  fairly  well  with  the 
reduction  of  tungsten,  but  had  not  got  it  quite  pure.  The 
work,  however,  was  easier  than  with  uranium.  He  had 
made  alloys  of  tungsten  with  both  copper  and  iron,  but  to 
obtain  the  pure  metal  was  very  difficult,  and  that  was  a 
matter  upon  which  he  was  still  experimenting. 
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Mr.  Bertram  Blotjht,  referring  to  a  Bpecimen  of  iron 
exhibited,  sai<l  that  that  wan  probably  the  greatest  curiosity 
in  the  room,  as  he  understood  that  it  was  absolutely  pure 
metal.  If  so,  he  would  suggest  that  it  would  be  exceedingly 
interesting  to  add  th.  it  to  the  paper.     It  would 

be  very  valuable  as  a  basis  for  experiments  in  the  production 
of  alloys,  Marting  with  pure  material 

Iii.  Golds)  mmii.i  said  that  the  specimen  of  iron  was  not 
quite  pun-.  It  »as  made  from  a  pure  oxi.ie  which  was  vi  iv 
hard  to  obtain.  He  could  not  at  the  moment  remember  the 
exact  analysis,  hut  he  thought  be  might  say  that  it  con- 
tained uo  aluminium,  only  a  little  silicon  from  the  aluminium 
used  in  thi  i 

Mr.    1     Aii  i    mnn  enquired   if  the   author   could   State 
whether  in  bis  reaction  he  obtained  a  temperature  equal  in 
ityto  that  of  th.-  electric  furnace,  and  whether  the 
reduction  might  not  possibly  be  more  economically  effected 
by  electric  methods.    The  reduction  of  certain  oxides  by 
aluminium   alone  might  he   very   useful   where   an   electric 
furuMi'.  v,:'-  not  available  or  the  quantity  of  metal  required 
was  relatively  small.    Calcium  carbide,  for  instance,  could 
be  obtained  on  a  -mall  scale,  both  electrically  and  chemically. 
Bat  "ii  ih-  large  scale  it  could  only  be  prepared  by  electrical 
methods     ndthe  same  with  aluminium.     Using  an  electri- 
cally obtained  product  on  a  large  scale  as  a  substitute  for 
tricity   did    not    appear    to   afford    much    economical 
advantage.     Would   it    not   !»•  of  advantage  to  use 
other  body  for  the  purpose  of  the  reduction,  Mich  a-  barium 
peroxide  it  iron  filings,  and  to  si  irt  the  react  on  by  means 
nil-  other  substance,  sucfa  a-  liquid  oxygen  ? 
Mr.  11.  I..  Sitlmaj!  felt  deep  interest  in  the  paper  before 
the  meeting,  as  he  was  out-  of  those  who  was  fortunate 
enough  to  witness  some  of  the  first  experiments  made  with 
,!,,    method.     Bj    these   means    hi    had   seen  considerable 
lUf,,  metallic  molybdenum,  uranium,  and  vanadium 

pro. lund  fur  the  in -i  tun-  in  tin-  world's  history.     <  ".  a 
lut,  ,  ,n    i  ,-w  of  the  intense  heat  evolvi  .1, 

pro] ii asnn  the  temperature  of  tin.  reaction,  and 

l',,,t     Roberts    Austen    attempted    thi-   with    hi-   electric 
thermo-couple.     The  crucible  was   prepared  as  usual  for  a 
chromium  reduction  and  heated,  and  in  a  few  minutes  the 
reaction   occurred.    Tin-  spot  of  light  from   the  rcfli 
g.,i  |  ,  bioh  up  to  thi-  point  had  moved  hut  slowly, 

,!„..,  I  round  the  ecale,  and  upon  removing 

the  pile  for  inspection  it  was  found  that  the  heat  hid  been 
l.at  the  inm  thermo-pile,  with 

its  platinum-rhodium  terminals,  bad  disapp  [ether 

into  the  fusion.     I'.'  believed  he  was  correct  in  saying  that 
;l]r,  ■  bromium 

were  being  produced  b;  thi-  method  for  the  manufacture  of 
tl,,.  cbroi  which  Messrs.  Krupp  and  Co.  were 

famou-.     It  wa-  interesting  to  learn  that  ihe  -lag  produced 
was  applicable  to  th.'  same  ust  -  a-  corundum.     Altogether 
be   regarded   the  process  a-   one   of  th,-  most  elegant  and 
.  un-  acquainted  with. 

Mr.  Claude  Vai  ns  having  been  invited  to  reply,  said 
that  Dr.  Goldschmidt  had  so  ablj   replied  to  questions  that 
bad  been  pul   that   he   hoi  but  little  to  say.     Referring  to 
jjr    \.k                 i    u            ever,  he  might  observe  that 
the  temperature  "''  burning  iron   into  oxide  was   several 
oriel  less  than  thai  gi  Derated  bj  the  burning  of 
an    equal  number  of  molecules  ol  aluminium.    In   fact. 
results  were  obtained  b]  the  combustion  of  aluminium  that 
wi  re  not  p.  Bsiblc  in  the  electric  furnace.     Dr.  Goldschm  dl 
had  made  Bonie  experiments  for  determining  th.-  tempera- 
ture reachi  .1.    nd  estimati  d  it  up  to  2,900  t  .     The  i 
\>.i-  already    in    practical  operaticn,   and   the   demand  for 
chrominm  waiso great  that  it  was  sufficient  to  use  up  the 
present  production  of  aluminium  for  the  purpose  of  reducing 
the  chromic  oxide.    II.-  nndersl I  the  demand  was  attribut- 
able to  the  greater  ccrtaintj    ol   composition  as  com 
with  the  tue  of  f errochromium  and  the  freedom  from  carbon. 
He  quite  agreed  with  Mr.  Blount  that  the  specimen  of  iron 
shown  was  one  of  gri                J  cut  iosirj .     lie  mid. 
thai   although   it   ..mi. eiied  a  little  silicon  there   was  no 
en  lull  present. 
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I. -PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 

Presses,  Imjila.  in.     J.  Hill,  I'enton,  Stoke-on- 
Trent.     Eng.  Pat  11,872,  May  13,  1897. 

'I'm  trays  or  sections  consist  of  a  parallel  plate  titled  with 
a  wire  mesh  on  each  side,  or  with  wire  threaded  to  form 
a  mesh,  upon  which  the  eloths  are  placed  so  a-   to  allow 

the  filtrate  I     t ..  I '. 

Filtering  Apparatus,  New  ••/■  Improved.     .1.   Mittwieh. 
Bingen-on-the-Rhine.     Eng.  Pat.  8238,   kpril  6, 1 

\  OOKTINIOI'S  filtering  BpparatBS  lor  wine,  beer,  BJ  tup.  ami 

the  like,  h  hieh  consists  ol  a  number  of  vertical  tiller  cham- 
bers, containing  filtering  material  between  perforated  pi 

and   provided    m  it h   suitable   inlet   and   outlet   pip,-.     The 
mnected    by  interchangeable   pipe-,  so  tin, i 

; n i \  on.-  of  tin  series  ma)  be  disconnected  tor  cleaning  and 

I    i   li  chamber  i-  also  provided  with    suitable  air- 
ami  inspection  taps. — E.  G.  < '. 

Drying  or  other  Treatment  of  7'.  .i   Leaf,   Toba>      I 
i  office,  Grain,  Mull.   Fruits,  mid  other  Substanct  u  by 
Means  of  n  Current  of  Hot  or  Dry  Air,  or  Mi. ml  (, 
or    Gases  mid  Air:    Tmpts.    in    Apparatus  for    tin-. 
S.   I'.  Davidson,  Belfast.      Eng.    Pat.    15,106,  June  28, 
1897. 

I'm  substance  to  be  treated  is  caused  to  traverse  ft  cbfj 

chamber  U] an  endless  wire  band,  moved  by  any  suitable 

agency,  and  is  then  exposed  to  currents  of  hot  air  draun 
in  from  "tie  .nd  by  a  fan  placed  near  the  ..  litre,  and 
forced  through  the  rem, lining  length  of  the  chamber  by  the 
same  agency,  Inclined  perforated  plates  are  interposed  at 
suitable  poinis,  to  cause  the  hot  air  to  pass  through  the 
openw.uk  band  and  the  material  earned  upon    it,   while  the 

-  ii  these  plates  are 
th.  drying  effect  throughout  the  chamber.    Suitable  mi 

•  Any  of  these  specifications  may  beobtained  bypost  by  remitting 
M—  the  price  now  fixed  for  all  specifications,  postage  included— to 
i.  N  .  Comptroller  of  the  Patent  Ollice,  Southampton 

i  iiigs,  Chancery  Lane,  London,  W.C. 
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are  provided  for  feeding  the  material  upon  the  hand  at  the 
inlet  and  removing  it  at  the  outlet. — E.  G.  C. 

Air  or  other  Gases  or  Liquids  or  Solids;  applicable  also 
for   Mixing,    Cooling,    Heating,   and    other     atlalogous 

Operations  ;  Impts.  in  and  Apparatus  for  Use  in  Sub- 
jecting to  the  Action  of  Air.  Gases,  or  Liquids.     Forbes, 

Abbott,  and  Leonard,  Ltd.,  and  L.  Gaster,  London.    Eng. 

Pat.  17,475,  July  24,  1897. 

A  MIXING,  heating,  or  cooling  apparatus  for  use  in  the  manu- 
facture of  aniline,  vinegar,  dyes,  and  oil*,  and  for  other  like 


purposes,  is  shown  in  sectional  elevation  in  the  Fig.,  and 
consists  of  a  closed  vessel  A,  having  an  open-ended  cone 
B,  secured  therein  by  radial  wings  I).  A  screw  propeller 
H,  mounted  upon  a  vertical  shaft  E,  is  rotated  within  the 
coue  so  as  to  cause  an  upward  current  of  the  fluid  in  the 
vessel,  and  above,  there  is  a  perforated  revolving  cap  I, 
through  which  the  fluid  is  forced  in  a  series  of  jets,  so  that 
it  may  intimately  mix  with  any  solid  matter  placed  upon  a 
perforated  tray  K. 

lias,  under  pressure,  may  be  admitted  through  an  inlet  1'. 
and  the  mixture  may  be  heated  or  cooled  by  a  jacket  L, 
while  rotary  motion  of  the  fluid,  due  to  the  propeller,  is 
arrested  by  the  wings  C. 

In  modified  arrangements  there  are  several  cones  placed 
one  above  the  other  in  the  chamber,  and  enveloping  screw 
propellers  keyed  to  the  central  shaft.  In  a  further  modifi- 
cation, the  cones  are  placed  side  by  side,  and  the  blades  of 
the  propellers  may  be  arranged  to  cause  currents  in  opposite 
directions. — E.  G.  C. 

Continuous  Extraction,  Process  and  Apparatus  for. 
K  Sehliemann  and  E.  von  Boyen,  Hamburg,  Germany. 
Eng.  Pat.  6431,  March  16,  1898. 

Ax  apparatus  for  treating  such  materials  as  cerasin  (ceresin), 
petroleum  residues,  bones,  and  the  like,  with  solvents  such  as 
naphtha,  carbon  bisulphide,  alcohol,  and  ether,  consisting  of 
a  number  of  tanks  arranged  column-wise  for  holding  the 
material  to  he  treated.  The  solvent  is  allowed  to  traverse 
the  tanks  in  an  order  corresponding  to  the  degree  of 
exhaustion  of  the  material  contained  therein,  fresh  solvent 
being  always  supplied  to  the  tank  containing  the  most 
exhausted  material.  The  chambers  are  connected  by 
piping  controlled  by  valves,  so  that  the  path  of  the  solvent 
may  be  adjusted,  and  are  also  connected  by  branches  to  a 
pipe  supplying  steam  for  removing  the  last  trace  of  solvent 
and  extract. — E.  G.  C. 


II -FUEL,  GAS,  AND  LIGHT. 

Petroleum  Briquettes  in  Germany.     LT.S.  Cons.  Re] 
June  1S9S,  2  54. 

JosEnit  Kohlendorfer,  of  I.andshut,  Bavaria,  has  invented 
a  process  for  makiug  petroleum  briquettes,  by  which 
petroleum  refuse  is  worked  up  to  assume  the  form  of  a  solid 
substance,  easily  handled,  and  constituting  a  cheap  and 
convenient  fuel. 

About  10  per  cent,  of  soda  lye,  with  10  per  cent,  of  any 
other  kind  of  fatty  matter,  is  heated  in  a  boiler,  and  enough 
petroleum  refuse  is  added  to  make  up  100  pans.  This 
mixture  is  then  heated,  under  constant  stirring,  for  about  an 
hour,  the  time  varying  with  the  mode  and  intensity  of 
heating.  Attention  should  be  paid  to  prevent  the  tempera- 
ture reaching  the  boiling  point  of  petroleum,  as  in  this  c:tse 
a  large  quantity  of  froth  would  form.  In  this  incipient 
state  of  saponification,  the  mass  acquires  the  property  of 
taking  up  large  quantities  of  fluid  rock  oil.  and  if  this 
incorporation  proceeds  too  slowly,  or  remains  incomplete,  it 
may  be  hastened  by  adding  a  little  soda  lye.  The  mixture 
is  run  into  moulds  and  allowed  to  cool,  when  it  may  be  cut 
into  pieces  of  any  desired  form. 

Coal  dust,  sawdust,  or  other  refuse  may  be  added  during 
the  process  of  manufacture,  according  to  the  use  for  which 
the  briquettes  are  destined;  and.  if  it  should  be  desired  to 
obtain  a  product  of  less  consistency,  the  grease  may  be 
entirely  or  partially  replaced  by  resin  or  resin  acid,  the 
product  in  cither  case  having  more  than  80  per  cent,  of 
petroleum,  more  than  90  per  cent,  of  combustible  sub- 
stances, and  less  than  5  per  cent,  of  incombustible  residue. 

Prat  Bogs,  Utilisation  of,  as  Electrical-Power  Stations. 
Frank.     Staid   and  Eisen,  1 897, 17,  983 ;  through  Proc. 

Inst.  Civil  Eng.   1898. 

It  is  stated  that  a  square  mile  of  bog,  averaging  10  ft.  in 
thickness,  contains  about  640,000  tons  of  dry  peat,  equi- 
valent in  heating  power  to  313,000  tons  of  coal.  The 
author  suggests  the  erection,  in  the  neighbourhood  of  the 
great  peat  mosses  of  the  North  German  plain,  of  an  electric 
power  station  of  10,000  h.p.,  which  would  consume  "00,000 
tons  of  peat  yearly,  or  the  yield  of  about  200  acres.  The 
electric  energy  could  be  utilised  for  power  purposes  or  more 
particularly  for  the  manufacture  of  acetylene,  the  necessary 
materials  being  both  abundant  and  cheap  in  the  district 
It  is  stated  that  with  10,000  h.p.  a  quantity  of  acetylene 
equivalent  in  illuminating  value  to  15,840 galls,  of  petroleum 
could  he  produced  daily,  representing  an  annual  saving 
equal  to  the  cost  of  about  20,000  tons  of  imported  petroleum. 

—A.  S. 

Combustible  Vapours,  Limits  of  Inflammability  of.  Le  Cha- 
telier  and  Boudonard.  Comptes  Rend.  126,  [21],  1510 — 
1513. 

Volatile  liquids  (ether,  benzene,  &c),  were  introduced  in 
known  amounts  into  a  2-litre  flask  of  air,  and  allowed  to 
evaporate,  evaporation  and  admixture  being  aided  by  the 
use  of  an  agitator  in  the  flask  ;  successive  amounts  (10  per 
cent,  at  a  time)  were  added,  till  the  mixture  would  inflame 
when  tested  with  a  light.  In  the  ease  of  less  volatile 
liquids,  the  air  of  a  500-c.c.  flask  was  saturated  at  varying: 
temperatures,  and  the  temperature  gradually  raised  till 
inflammation  took  place  on  applying  a  light.  The  amount 
of  vapour  present  was  then  determined  by  passing  a  known 
volume  of  air  through  the  liquid  (spread  over  pumice  in  a. 
U  tube)  at  this  temperature,  and  determining  the  loss  of' 
weight  of  the  liquid.  In  one  or  other  of  these  ways  the- 
composition  of  that  mixture  was  determined  which  con- 
tained the  smallest  proportion  of  the  combustible  vapour 
and  was  yet  inflammable.  A  table  of  results  is  given,  from 
which  it'  appears  that,  with  the  exception  of  hydrogen  and 
carbon  bisulphide,  the  heat  of  combustion  of  a  molecular 
volume  of  each  of  these  mixtures  of  minimum  inflammability, 
lies  between  9  and  13  calories,  and  in  most  cases  between 
12  and  13  calories.  The  amount  of  oxygen  needed  for  the 
combustion  of  these  mixtures  is  also  nearly  constant,  and 
approaches  11  \  per  cent,  of  the  total  volume.— J.  T.  I). 
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Carbon  M     oxide,  Lia  '    of  Inflammability  OJ     U  I  hatelier, 
and  Boudouard.     Comptes    Bend.   126.      I9L    i;f«— 
1347. 
Tin    carbon   monoxidi  prepared   from 

formate  ami  Bulphnric  acid,  and   contained   ;    per  cent,  of 
air.   The  limits  of  inflammability,  in  tubes  250  mm. 
lo  mm.  diam  pen  end  being  held  in  the  air  to  a 

flame  1  em.  high,  were   l.V'.i   and  74*5  percent.     As  the 
t    of   the  tube   was   decreased,    the    inrlaiumabiliiy 
less,  till  at  a-3  mm.  diameter,  no   mixture  would 
inflame;  the  proportion  of  carbon  monoxide  and  the  limiting 
diameter  of  tube  were  connected  as  follow 


Percenl 

I  ..f  tube. 


U'l 

1  .1 


17-" 
7-0 


191 


SB'S 


S8-0 
3'0 

.;>■: 

71-S 

11-a 

Diminntion  of  pn  diminishes  the  inflammability 

of  mixtures  of  carbon  monoxide  and  air.  no  mixture  being 
inflammable  al  a   lower  pressure  than  80  mm.  ol  n 
whilst  a  mixture  of  coal-gas  and  air  containing  15  per  cent, 
of  gas  w  as  -till  highly  inflammable  below  G  I  nun. 

es  the  inflammability,     w  hen 
mixture  and  air  were  introduced  into  hoi  vessels, 

and  a  light  applied  after  a  few  seconds,  ii  was  found  that 
mixture-  containing  respectively  11"-',  9*8,  and  71  per 
Cent,  of  the  monoxide  Could    bo    inflamed  at    temperatures 

190°,  and  650  I  .respectively.  Mixtures  of  carbon 
monoxidi.  with  acetylene  and  with  hydrogen,  when  mixed 
with  air,  were  found  to  obey  very  closely  the  authors'  law  for 
mixM  thane  and  coal  gas — 

"    +    "'   =   1 

where  «.  "',  represent  the  percentages  of  the  two  .  n 

the  mixture,  and  N.  N',  the  limiting  percentages  for  in- 
flammabilitj  -  i separately.     In  m  mixtures 

of  carbon  monoxidi  and  hydrogen,  deviations  from  the  law 
occur,  p.  i  hap-  due  to  the  influenc  of  the  water  formed, 
which  'I  e  authors  are  investigating. — J.  T.  1>. 

Carbon    Monoxide  in    Blood:  the  Amount  normally   rou- 
tained.     M.  Nicl  |  1526. 

See  undi  r  XXIV.,  pagi 

Carbon  Monoxide,  l>  termina  of,  in  Air,  in 

the  /'  I  ions.     A.  ( lautier.    < 

Bend.  126.    19     1299. 

under  XXIII..  jnujr  694. 

Phosphori       '     M  rrmed  l"i  Strontium  Sulphide, 

.1    R.  Vloun  tt<  nd.  126, 

In  n  grins,  of  barium  carbonate,  50  gnus,  of  strontium 
carbonate,  and  80  grm  ar,  heated  I 

(■ii  t «..  I i 

phosphorescence   of  feeble  intensity.      \  Bimilat    mixture, 

ilcinm  carl"'  ad  ol   bat  i 

gave  a  dirty  white  mass  with  a   phos- 

i  01 

unit  barium  with  sulphur  in  the  same  proportions  i 

Bnbstnni  e   » ith  a  gr<  enish  phosph  li 

earbonate  (2  irrii  -  )  nnd  chlot  >  trace 

of  bismuth  subniti  <  -  the  intensity  "t  tl 

pboresi .  nee  vet}  ly.    On  hea  i  in-,  of 

barium  sulphate  with  small 

li:u  iiiui  an. I  '  I   OUtium  and 

barium  respectively,  and  a  little  sulphui 

.  li.ri  \  i.  .1  hi  al  fot    ' 

taining  two  phosphorescent  sulphidi  through 

ihemaas.     V  ence  is  not  exhibited  with  less  than 

ol  . ...  h  ..i   the* 
i     a-    the    pi  ^portions   of  the    sulpl 
friun    thai    minimum.      In  each  cue,   too,    a   mi 

Mian  when  a  mixture   ol    i«o 


active  Bubstances  i-  concerned.    The  intensity  ofphosphor- 
Ce   is  greatly    increased   by  the  addition    of  traces  of 
sodium   carbonate  and  chloride   with   bismuth   Bubnitrate. 
By    varying   the    proportions    of    the    active    substai 

relatively  I le  another,  varying  shades  of  colour  can  be 

obtained,  from  yellow  t..  violet  or  green,  the  latter  colour 
predominating  usually,  as  the  pho  -tr. intuitu 

sulphide  is  more  marked  than  that  of  the  other  two. 

— J.T.  D. 

dene,  Preliminary  ffote   on   the  Action  of  Light  on. 

William  A.  Hone   and   John   Wilson.      1'roe.  (hem.   Soc. 

189s.  L97],  la.'.— 156. 
Some  time  ago  the  author- untied  that  acetylene  under, 
a  well-marked  change  on  exposure  to  bright  sunlight, 
s  of  about  LOO  C.C.  capacity  drawn  out  at  each  end  and 
terminated  by  capillary  glass  taps  were  tilled  at  atmo- 
spheric pressure  with  pure  acetylene  prepared  from  copper 
acetylide,  and  dried  by  passing  through  a  concentrated 
solution  of  potassium  hydroxide.  Some  of  these  tubes  were 
exposed  on  the  roof  of  the  laboratory  throughout  dune  and 
July  of  last  year,  when  the  weather  wa-  particularly  line. 
After  two  or  three  days'  exposure,  a  faint  brown  deposit 
was  observable  on  the  inside  of  the  bulbs.  This  gradually- 
increased  in  extent  and  thickness  until,  at  the  end  of  a  fort- 
night, the  tubes  were  entirely  covered  with  a  dark  brown. 
greasy  deposit  The  change  was  evidently  doe  to  the  action 
of  sunlight,  for  it'  n  portion  of  the  tube  wen-  screened  from 
the  light,  no  deposit  was  formed  over  the  area  so  protected. 
and,  further,  alter  the  tube  had  become  coated  with  the 
opaque  deposit,  no  farther  action  wa-  noticeable  even  after 
prolonged  exposure.  Aeetylene  was  decomposed  to  8 
extent  whi  in  tubes  during  August  and  September, 

1897,  than  during  the  previous  tun  months.  The  decom- 
position is  in.!.  I   the  presence  of  air.  became 

a.  cm  len.  mixed  with  its  ow  n  volume  ol  oxygen  or  nitrogen 
wa-  exposed  to  sunlight  for  a  very  long  period  without  any 
appreciable  change  occurring. 

Miction  in  volume  was  observed  when  tubes 
iring  last  summer  were  opened  over  mercury .  A 
measured  quantity  of  the  gas  sent  intoaHempel  pipette 
containing  a  freshly  prepared  a loniacal  solution  of  cup- 
rous chloride  was  quickly  reduced  to  about  2  per  cent,  of 
its  origin  il  volume.  The  residual  gas,  after  treatment  with 
dilute  sulphuric   acid,   app  ontain  a   fairly    dense 

hydrocarbon  absorbed  by  fuming  sulphuric  add,  mixed 
possibly  with  a  -mall  quantity  of  hydrogen;  no  saturated 
hj  b"  ii  boi Id  be  det<  cted. 

PATENTS. 

Composition,    Mixture,    or    Cement;      \n    Improved, 
I. mini  ir  Re-lining  and  Jointing,  Mending,  or  Renewing 
•        Retorts,  Furnaces,  ami  tin   like,    A.  \\    (  rowther, 
Hudderafield,  Eng.  Pat.  18,000,  May  27,  IE 

Si  i  nnd,  r  I  \.,  pagt 

Gat  for  Lighting,  Heating,  and   Motive-Power  Purpi 
Imptt.    hi    the    I'  Obtaining,    nnd    m    Appa- 

ratu*  there/or.  I- '.  Soxhlet,  !•'.  van  den  Berghe,  and 
Borremans  freres,  Hal,  Belgium.  Eng.  Pat  18,901 
(under  Intermit.  Convet  •'   a.  22, 1897. 

'I  hi  air  or  other  gas  to  becarlnirettcd  with  acetyleni  ..r  .a  her 
e it i.ide  gas,  i-  forced  by  s  blower  into  n  bell  reci  iver,  which, 
when  it  has  reached  a  predetermined  height,  sets 
bj  mi  ting  finger,  the  chain  gearing  actuating 

an  end].--  screw  delivering   the  supply  of  carbide  to  the 
erntor.     The  gas  thus  produced   is   conducted  inti 

bell  receiver  sud  mixed  with  thei tents  already  therein. 

•| ..  .  nable  the  supply  of  gas  to  the  burner  to  be  regulated, 
and  to  prevent  lighting  back  or  back  pressure,  a  tapering 

roll  o    ■  gauze  with  external   1 ribs  is  inserted 

in  the  pipe,  close  to  the  burner. — C.  8. 

i.       for   Illuminating  and  other  Purposes,   Impts,  in   the 

1/  aj       II.  II.  I.ak..  London.      From    A.  I'ialti 

and  (  o  .  Rome.     Bug.  Pat  l  1,505,  June  15, 
Tin  app  ii.im,-  is  Intended   for  the  production  of  gai  from 
straw  and  other  vegetable  substances,  and  for  carburetting 
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the  said  gas  with  acetylene  (10  to  50  per  cent.)  or  other 
hydrocarbons,  &c. 

It  consists  of  a  series  of  generators  wherein  the  straw, 
&c,  is  carbonised  by  the  aid  of  external  heat,  sufficient 
air  being  admitted  to  effect  a  flameless  combustion  resulting 
in  the  formation  of  "  carbonic  acid,"  methane,  and  acetylene. 
The  gas  is  conducted  to  an  accumulator,  and  thmce  through 
drying  and  purifying  vessels  to  the  gasometers,  where  it  is 
mixed  with  acetylene  delivered  from  a  separate  generator. 

— C.  S. 

Carburettiug  Air,  Impts.  in  Apparatus  for.  E.  Bouchaud- 
l'raceiq,  Angouleme,  France.  Eng.  Pat.  8485,  April  2, 
1897. 

The  carburetting  vessel  is  fitted  with  a  perforated  false 
bottom,  and  filled  with  blocks  of  porous  material — pre- 
ferably wood— saturated  with  the  carburetting  liquid,  and 
arranged  so  as  to  leave  interstitial  spaces  between  each 
pair.  The  air  is  introduced  at  the  top,  and  in  its  descent 
becomes  charged  with  the  carburetting  vapour,  the  mixture 
then  escaping  through  an  uptake  pipe,  the  inlet  of-  which 
is  at  or  near  the  false  bottom  of  the  vessel. 

The  carburetted  air  being  heavy,  the  vessel  is  placed  in 
an  upper  storey,  and  connected  with  the  gas  service  pipes 
leading  to  the  burners  in  the  rooms  underneath. — C.  S. 

Coke  Ooena,  Impls.  in,  and  in  Machinery  and  Appliances 
in  connection  therewith.  W.  H.  Chambers,  Conisborough, 
Yorkshire.     Eng.  Pat.  13,481,  June  1,  1897. 

In  these  ovens  arrangements  are  made  for  equalising  the 
applied  heat,  so  that  when  any  one  oven  is  being  drawn,  or 
the  gases  are  being  delivered  to  the  by-product  recovery 
plant,  the  hot  gases  from  the  other  Sues  are  employed  in 
maintaining  the  temperature,  the  result  being  that  the 
coking  of  the  fresh  charge  of  coal  begins  immediately,  thus 
expediting  the  operation  and  increasing  the  time  capacity 
of  the  ovens. 

Provision  is  also  made  for  rapidly  discharging  the  coke 
into  trucks  by  means  of  a  double  ram  actuated  by  a  steam 
or  other  motor,  and  for  the  simultaneous  raising  and 
lowering  of  the  end  doors  of  each  oven  by  a  winding  drum 
worked  by  the  ram  motor. — C  S. 

Hydrogen  Gas,  the  Generation  and  Utilisation  of,  and  Elec- 
tricity for  Motive  Power,  Lighting,  and  Heating 
Purposes  ;  Impts.  in.  L.  H.  Wattles,  Providence,  Rhode 
Island,  U.S.A.     Eng.  Pat.  14,397,  June  14,  1897. 

It  is  proposed  to  utilise  the  hydrogen  gas  given  off  from 
electric  batteries,  zinc  and  sulphuric  acid,  or  other  "  genera- 
tors," in  gas  engines  ;  the  combination  of  gas  generator 
and  engine  is  claimed  for  lighting  and  power  purposes, 
the  mechanism  being  indicated  by  diagrammatic  drawings. 

—J.  C.  K. 

Oil-  or  Spirit-vaporising  Apparatus  for  Heating  or  Similar 
Purposes,  Impts.  in.  T.  YVatkins,  Oxford.  Eng.  Pat. 
14,535,  June  16,  1897. 

The  generating  chamber  consists  of  an  inverted  bell  of 
metal,  in  the  walls  of  which  are  a  series  of  zig-zag  passages, 
through  which  the  oil,  &c.  is  forced,  and  becomes  vaporised 
in  its  passage  by  the  heat  applied  to  the  external  surface. 
The  gas  thus  formed,  is  delivered  to  a  series  of  burners 
around  the  lower  part  of  the  bell,  where  it  escapes  into  an 
annular  mixing  chamber  admitting  air  through  suitable 
perforations  so  as  to  produce  a  Bunsen  flame,  which 
envelops  and  heats  the  outer  surface  of  the  bell.  The 
mouth  of  the  latter  being  enlarged  and  overhanging, 
increases  the  size  of  the  flame.  The  main  pipe  leading  to 
the  burners  is  fitted  with  a  removable  filtering  appliance 
of  gauze,  &c,  to  free  the  gas  from  solid  particles  ;  and  the 
burners  are  cleaned,  and  the  flame  of  each  regulated,  by 
means  of  internal  wires  or  pins,  each  of  which  is  adjusted 
by  a  tap  with  a  cranked  spindle. — C.  S. 

Waste  Gases  escaping  from  a  Boiler  Furnace  or  other 
Furnace,  An  Apparatus  for  Indicating  the  Proportion  of 


Air  contained  in    the.      C.   Day,   Bradford.     Eng.   Pat. 
16,192.  July  S,  1897. 

A  ball  or  float,  of  large  capacity,  is  suspended  from  one 
arm  of  a  steelyard,  the  other  end  of  which  is  suitably 
weighted,  so  that  when  the  float  is  surrounded  by  air,  the 
index  points  to  zero.  Suitable  openings  are  provided  to  - 
allow  furnace  gases  to  flow  through  the  casing,  which  latter 
closely  surrounds  the  instrument  to  render  its  cubic  capacity 
small  in  comparison  with  that  of  the  float.  The  furnace 
gases  buoy  up  the  float  and  cause  the  index  to  move  over  a 
scale  suitably  graduated. — E.  G.  C. 

Glow  Light,  Electrical,     W.  Nernst,  Gnttingen,  Germany. 
Eng.  Pat.  19,424,  Aug.  23,  1897. 

The  improved  glow  lamp  consists  of  a  cylinder  of  some 
substance,  such  as  magnesia,  which  is  practically  a  non- 
conductor when  cold,  but  becomes  conductive  when  heated 
to  a  high  temperature.  The  cylinder  is  provided  with  elec- 
trical connections,  and  means,  such  as  a  Bunsen  burner, 
are  used  to  raise  it  to  the  required  temperature  so  as  to  make 
it  conducting,  when  the  current  alone,  or  in  conjunction  with 
the  gas  flame,  renders  it  incandescent. — (..  II.  K. 

Incandescent  Electric  Lamps  [Carbides,  ,$c],  and  in  Pro- 
cesses for  Manufacturing  them,  Impts.  in.  W.  L. 
Voelker,  London.  '  Eng.  Pat.  5803,  March  10,  1898. 

Carbides  of  the  following  metals  are  used  for  manufac- 
turing filaments  for  use  in  incandescent  electric  lighting  : — 
Uranium,  thorium,  ytterbium,  erbium,  cerium,  calcium, 
and  magnesium.  "  The  oxides  of  the  metals  used  should 
have  a  low  specific  heat,  as  this  will  determine  the  efficiency 
of  the  finished  lamp."     The  claims  are  :  — 

I.  "A  cone,  body,  or  filament  for  producing  light  by  in- 
candescing in  a  vacuum,  such  filament  being  formed  of  a 
metal  or  metals  combined  with  carbon  in  the  proportion  of 
their  chemically  combining  weights." 

II.  "A  body,  formed  at  a  high  temperature,  consisting 
of  one  or  more  metals  combined  with  carbon,  and  producing 
light  by  incandescence  when  subjected  to  the  action  of  elec- 
tricity in  an  exhausted  glass  chamber." — J.  C.  R. 

Furnaces,  Refuse-consuming}  Impts.  in,  ami  in  Means  for 
Utilising  the  Heat  therefrom.  T.  It.  Berklev,  London. 
Eng.  Pat.  19,718,  Aug.  26,  1897. 

The  inventor  arranges  the  furnaces — preferably  in  pairs — 
on  either  side  of  the  boiler,  the  products  of  combustion 
being  led  into  combustion  chambers,  and  thence  into  a 
central  flue  running  longitudinally  under  the  boiler.  Suit- 
able dampers  for  regulating  the  flow  of  the  gases  and  for 
cutting  off  any  of  the  furnaces  at  will  are  provided,  and  the 
furnaces  are  fitted  with  air-blast  apparatus  for  forcing  the 
draught.  A  subsidiary  boiler  (or  boilers!  with  correspond- 
ing furnaces,  &c,  forms  part  of  the  general  scheme,  in  order 
to  enable  steam  to  be  got  up  quickly  when  the  main  furnaces 
are  damped  down. — C.  S. 

Acetylene  Gas,  A  New  or  Improved  Apparatus  for  the 
Manufacture  of.  A.  Preston,  Atherton,  Lanes.  Eng. 
Pat.  12,263,  May  18,  1897. 

The  bell  of  a  gasholder  at  a  certain  point  in  the  course  of 
its  descent  acts  on  a  stem  which  operates  a  ball  valve  on  a 
pipe  leading  to  a  chamber  containing  carbide.  The  valve, 
when  opened  owing  to  the  descent  of  the  bell,  allows  water 
to  pass  to  the  carbide,  and  the  generated  gas  passes  through 
a  purifier,  and  thence  through  a  pipe  provided  with  a  non- 
return valve  to  the  gasholder. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  and  appertaining  to  Apparatus  for 

the  Manufacture    of.     T.  R.  Fowler,    Seacombe,  County 

of  Chester,  formerly   of    Liverpool.      Eng.    Pat.   14,742, 

June  18,  1S97. 

The  bell  of  a  gasholder,  when   it  falls    to    a    certain   point, 

actuates,  by  means  of  rods,  a  valve  which  allows  water  to 

pass  from  the   tank  to  the  annular  space   of  one  of  two  or 

more  double-walled   generators,  in  the  inner   chambers   of 

which  is  carbide.     The  water  passes  through   a   (J-sllaPed 

pipe  from  the  annular  space  to  the  carbide  chamber,  and  the 

acetylene  generated,  escapes  through  a  coil  to  the  gasholder. 
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re  attached  to  thi  •  and  interlocked  - 

prevent  escape  of  gas  when  a  lid  is  removed  for  recharging. 
Dm,  pipes  for  the  escape  of  condensed  w  iter  are  provided. 

—J.  A.  IS. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Making.     3.  and  B. 

Aykroyd,  both  ol  Cullingwortb,  Yoiks.    Bug.  Pat  16,344, 

July  10,  1897. 
A  i:i  •  floats  in  an  uppei  water  vessel,  and  rec 

i  Ir.w.-r  and  closed   water-vessel,  in  which   water 
ed  from  the  upper  vessel   is  maintain'  -  of 

an  overflow  a'  a  const  ml  level.     Generators  arc  fed  with 
water  from  the  upper  vessel  when   tlie  bell  has    fallen 
Bach  an  extent  that  il   depresses  a   lever  which  operates  a 
valve  "ii  the  water-supply  pipe.    The  gas  passes  from  the 
generators  '■•  the  upper  part  of  tlie   lower   w 
Safct)  devices  are  described. — J.  A.  I!. 

producing     Material*,     Impts.  in.       J.   Zimmerman, 
Chicagi  ,  I    S.  \.     Eng.  I'at. 35,750,  Nov.  .",,  1897. 

Cam  ii'm  carbide  or  similiar  material  is  crushed  at  1  mixed 
with  a  solution  <>f  shellac  and   alcohol   or  similar  binding 

t,  and    pr id  into  cakes  or  sticks.     The  presence  ol 

the  binding  agent    is  said  to  retard  the  action  of   water  on 

i  bide.— J.  A.  Ii. 

.1  ■  I      Improved  /'  I  Enricher  for. 

ll    i:    Bean,   I'laistow,  Essex,  and  II.  King"    •      Poplar, 
Middles,  r..     Eng.  Pat.  i  1,700,  June  17,  1897. 

Is  order  perfect  combustion  of  acetylene 

inters,  the  acetylene  is  passed 
beneath  the  perforated  bottom  of  a  vessel  containing  a 
fibrous  material  pit  il  or  alcohol. 

It  emergi  9  at  th  irated  with  the  vapour 

of  spirit,  ami  cleansed  of  dust  or  foreign  matter. — J.  A.  B. 

Icetylene   Gas,  Improved  Apparatus  foi    the   Generation 
of,  and  the  like  Purpose*.    3.  VV.  Scarth,  Pudsey,  forks. 
Pat.  15,125,  June  24,  1897. 

A  . .i-ii i  i:  hell,  the  displacement   of  which  increases  as 

it  d<  scenfls  in   the  «  i  h  il    is   place  I, 

fr  mi  an  adjacent  generator  which  contains 

carbide,  which  is  supplied  with   watet    i i   the  gasholder 

whenever  the  level  of   it  ■  t    to   the 

thi  top  ol   ■  supply  pipe.    The 
gas  passes  from  the  bell   down  t.,  the 

tisumplion.— J.  A.  II. 

i  <    .  .  Jm/iis.  in   Apparatus  for  the  Automatic 

i      luetion   of.      A.    II.   Barthez,   Algiers,      l 
25,870,  Nov  6, 

riXR  feed]  mentioned  in  the  specification  of 

Eng.  Pal  -  '7  (this  Journal, 

below  tli  e  of  thi  ■■• 

it-   orifice   is   a   distribute  i      l:\    ihi- 

arrangement    the  escape   of  act  the   di-tril 

i-  avoi  le  I  —J.  A    B. 

\     •  I  Apparatui  fox    thi    Produi  '■ 

\     Sot  kei  I   A-   I .  •  1 1 1 ■  v ,  C    I  ii ;  -■  .  an  I  A.  Si     !..  all  of 
i     [.  Pnf. !  2,  1897. 

VVithm  i  Bttached  l  rn,  i-   a   carbide 

ohamber  with  p>   fo  ate  i  b  ittom,  bj  whi  in  it  i imui 

with  n  I"  \       pe  passes  i 

arbide, 

an  I 

tin  ii  passes  into  a  .1.  A.  B. 

icetylene,  Imptt.  in  and  relating  to  Apparatus  C 

rating  and  Purifying,     B.   Kii  bard,   I. von-.     Eng.    Pal 
28,798,  D 

\\  in  u  from  a  vessel  passu  to  thi    I  ber  in 

wh  ire  snaponded,  and  the 

ga-    passes   Ihrongh   a   purifier    md    drier   lo   a    receiver. 
-  ribed.— J.   \    U 


Acetyl  ni  Ga*  Apparatus,  Impts.  in.    K.  Edwards, Chancery 

Laue,  Middlesex.    From  1..  St.iner,  Bncharest,  lioumaniu. 

Eng.  Pat  7070,  March  23.  1S98. 

A  1 1  viii  ii  to  the  croii  n  of  a  bell  is  a  carbide  tank,  in  which 

irhide  is   arranged  at   different  levels,  so   that   it    is 

attacked  successivel]   bj   the  '-.iter  iu  the  tank.    A  pipe 

rising   above    the   bell   serves   as    a    Bafety-valve.       The 

apparatus    may   be  placed   in  the  loner  hollow    part   of   a 

street  lamp. — J.  A.  B. 

Calcium  Carbide,  Process  for  the  Production  qf,in  /Unit 
Furnaces.  V .  J.  Bergmann,  Neheim-on-the-Batir,  (ier- 
many.     Eng.  Pat.  29,884,  Dec.  11,  l**l>7. 

The  lime  and  coke  are  heated  iu  a  water-jacketed  furnace 
enclosed  between  or  encased  in  outer  furnaces  and  com- 
municating with  the  same, — in  which  coke  or  liquid 
hydrocarbon  is  burnt  with  oxygen.  The  bigfa  temperature 
thus  obtained  produces  calcium  carbide  and  dispenses  with 
the  electric  furnace.  The  oxygen  is  blown  in  from  a 
gasometer,  which  is  kept  supplied  by  two  furnaces  iu  which 
manganese  dioxide  is  alternately  heated  to  yield  oxygen 
and  exposed  to  air  at  a  lower  temperature  to  regenerate. 

—A.  W. 

Calcium  Carbide,  Improved  Method  and   Apparatus  for 
Producing.     [Coke  and  Lime  Blocks.]     W.  P.  Thomp- 
son,   London.     From    O.    L.    Wilson.    C.  Minna.    J.   \V. 
Unger,  II.  Schneckloth,  A.  P.  Brosius,  and  J.  C.  Kuci 
Holstein,  Iowa,  U.S.A.     Eng.  Pet.  7574,  March  'J'J,  ii  <- 

Tiik  furnace  is  looselj  Unci  with  granulated  calcium 
carlilil. ,  and  means  arc  provided  for  striking  an  electric 
arc  within  the  furnace,  between  electrodes  which  may  be 
arranged  in  anj  position  from  the  horizontal  to  the  vertical, 

anil    j    be    either    tubular    or    solid.      The    ct  ke    and 

lime,   which   have   been   previously   pulverised   and   com 

pre I    into   blocks  or  stick-,  and  connected  to  the  metal 

hooks,  are  fed  into  the  arc,  either  through  the  electrode*, 
or  passed  between  them  at  right  angles  to  the  arc ;  and  in 
either  case  there  is  no  incrustation  of  imperfectly  redn 
lime  or  carbon  on  the  finished  product,  on  the  stoppagt 
the  current — t;.  II.  K. 

Calcium  Carbide,  Impts.  in  Electric  Furnaces  for  Manu- 
facturing.   [Hand-Feeding. .]     VV.  P. Thompson,  London. 
from  C.  L.  Wilson,  C.  Muma,  J.  W.  Unger,  H.Schnook- 
loth,  A.  P.  Brosius,  and  J.  C.  Kuchel,  Holstein,  I- 
I  .S.A.     Bng.  Pat  7575,  March  29,  IS 
'I'iii  furna  trode  mounted  on  it, 

a  metal  oaaing  divided  into  two  part-,  a  latch  at  the 
opposite  side  thereof  from  the  hinges,  a  hook  on  each  pan, 

and  slides  hinged  to  the  top  of  the  casing  to  c.o  n    openings 

il iii.     The   U|  il.,   which   i-   movable,  is   -u-- 

pended   within  the  casing,  and   has  one  or  more  vortical 
opening:   extending   through    it.  and   i-   surrounded  at   its 
upper  end  bv  ii   band  connected  by  a  < 
ol    electric    supply.       Above    the    band    is    a    metal    collar 
connecting   the   electrode   with  an   exl  non-con- 

ducting material  and  provided  with  corresponding  vertical 
openings.  By  means  of  ropes  attached  to  hook-  at  oppi 
side-  of  the  collar,  the  Casing  and  electrode  are  count 
to  one  another  and  to  a  i  ram  .  so  thai  when  the  electrode 
has  been  raised  to  it-  full  extent,  the  casing  is  lifted, 
allowing  the  charge  to  be  withdrawn.  The  block  of  in- 
sulatiiie  material,  with  openings  in  it,  allows  of  sticks  of 
compt  on  and  lime  being  fed  into  the  arc  by  band 

al  the  proper  speed  to  produce  the  best  results.— G.  II.  I;. 

Vaporising     Humus,     Impts.     in.        Ii.    II.    Lake.    London. 

E  nun    \    al    I lie-.  Il'  laingfoi  -.  1  inland.     1 

6764,  Mart  h  19,  1998, 

Tin  apparatui  consists  of  a  feed  tub  closed  at  its  upper 
extremity   and  I    half  an  inch    abovt 

surrounding  burner  tube,  which  is  covered  bj  a  game  top 

i  np  al  the  lower  end  to  form  an 
than  the  reel  of  the  tu'         !  I  va]  101    ed  by  heal  i 

is   disi  hargi  d     through   a  capill  re  in 

the  lower  end  oi  al  tube   issuing   from   the   U| 

tud  of  the  feed-tube — in  the  form  of  a  conical  jet  into  the 
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mouth  of  the  U-shaped  burner  tube,  and  thereby  carries 
along  into  the  latter  sufficient  air  to  ensure  complete  com- 
bustion. 

Hack  pressure  in  the  feed-tube  is  prevented  by  the  pro- 
vision of  metallic  gauze,  baffles,  or  other  suitable  material 
attached  to  a  rod  and  inserted  from  below. — ( ..'.  S. 

IE.— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Cedriret  [from  Wood-Tar"].     R.  Xietzki  and  R.  Bernard. 
Ber.  31,  1334—1338. 

Hofmann  in  1878  showed  that  a  quinone-like  substance, 
termed  coerulignone  by  Liebermaun,  was  in  fact  a  tetra- 
methoxydiphenylquinone,  the  formation  of  which  was  due 
to  the  oxidation  of  pyrogallul  dimethyl  ether.  He  also 
identified  it  with  a  substance  obtained  40  years  earlier  by 
Reichenbach,  who  had  named  it  "cedriret.''  Xietzki,  in 
the  same  year  as  Hofmann,  obtained  a  similar  substance  by 
oxidising  hydrotoluquiuone  dimethyl  ether,  to  which  he 
gave  the  formula — 

CH;,O.C;H5.0 

CHaO.C^.O, 

and  terms  ditolylcedriret  and  with  a  view  of  obtaining 
some  light  on  the  formula  of  cedriret,  the  authors  have 
further  examined  Nietzki's  product.  On  treatment  with 
hydroxylamiue  hydrochloride  in  alcoholic  solution,  an 
oxime,  C16H,-XO.|.  is  obtained,  which  gives  an  acetyl 
derivative,  ClsfI19N05.  The  oxime,  when  warmed  with  six 
times  its  weight  of  nitric  ac;d  (sp.  gr.  1'3),  dissolves, 
evolving  red  fumes,  and,  on  cooling,  a  compound  separates 
out  which  crystallises  from  alcohol  in  red  needles,  is  simul- 
taneously a  uitro  body  and  a  quiuone,  and  has  the  formula — 


<  In  heating  with  acetic  anhydride  it  yields  an  acetyl 
•derivative  which  crystallises  in  light  yellow  needles  meltiu" 
at  143°  C. 

( in  oxidising  hydrotoluquiuone,  K.  Brunner  obtained  two 
substances,  one  of  which  he  termed  ditolyldiquinone — 

O  O 


H3C 


\/ 

0 


v 

o 


CH3 


yellow  crystals  melting  at  1632  C. ;  the  other,  having  much 
similarity  with  ditolylcedriret,  is  a  quinhydrone  compound 
of  the  above  with  its  hydro  derivative.  By  boiling  ditolyl- 
cedriret with  dilute  nitric  acid  it  is  converted  into  Bruuner's 
ditolyldiquinone,  showing  all  the  reactions  of  this  substance, 
and  when  reduced  with  ammonium  sulphide,  it  forms  tetra- 
bvdioxyditolyl  (m.p.  203°  C).  This  throws  a  new  light 
upon  the  oxidation  products  of  the  hydrotoluquinoue  ether, 
and  it  would  appear  from  this  that  the  cedrirets  have  an 
unsymmetrical  constitution,  the  cedriret  from  dimethvl- 
hydrotoluquinoue  having  the  formula — 

H,CO  9 

H,C  /\         A  CH, 


H,CO 


0 


Thison  further  oxidation  splits  off  two  methyl  groups, 
forming  Brunner's  ditolyldiquinone.  This  view  does  not 
altogether  agree  with  the  formation  of  the  cedrirets  of 
Liebermaun  and  Hofmann. — T.  A.  L. 


PATENT. 

Continuous  Extraction,  Process  and  Apparatus  for.  E. 
Schliemann  and  E.  von  Boven,  Hamburg,  Germany 
Eng.  Pat.  6431,  March  16,  lS'JS. 

See  under  I.,  page  651. 

IV.-COLOURING  MATTERS  AND  DYES. 

Safrani.ie,  Constitution  of.  G.  E.  Jaubert.  Comptes 
Rend.  126,  [21],  151.5—1518. 
By  heating  together  for  two  hours  with  a  reflux  condenser, 
5  grins,  each  of  pieryl  chloride,  m-phenylenediamine  hydro- 
chloride,  and  sodium  acetate  with  50  e.e.  of  alcohol,  the 
author  obtains  red  crystals  of  trinitrn-»i-amidodiphenyl- 
amine,  which,  when  oxidised  with  p-phenylenediamine, 
gives  Triuitrophenosafranine,  a  substance  with  considerable 
tinctorial  power,  which  dyes  cotton  mordanted  with  tannin  or 
tartar  emetic,  ruby -red.  As  the  trinitro-w-amidodiphenyl- 
amine  is  substituted  in  the  two  ortho-positions  with  regard 
to  the  nitrogen,  it  is  impossible  to  lormulate  the  trinitro- 
phenosafranine  (this  Journal,  1SU6,  108)  by  the  unsym- 
metrical formula,  and  the  formation  of  this  substance  there- 
fore gives  additional  confirmation  to  the  symmetrical 
formula  for  the  Safranines  (see  also  this  Journal,  1895,  561 
and  858).— J.  T.  D. 

Indigo  Oxime.     J.  Thiele  and  R.  H.  Pickard.     Ber.  1898 

31,  [8],  1252—1253. 
Indigo  oximj  is  prepared  by  warming  very  finely  divided 
indigo  (prepared  by  oxidation  from  the  zinc-dust  vat  or 
synthetically  from  o-nitrobenzaldchyde)  with  caustic  soda 
on  the  water-bath,  expelling  dissolved  air  by  hydrogen, 
and  dropping  in  with  continual  shaking,  twice  as  much 
hydroxylamine  hydrochloride.  The  greater  part  of  the 
indigo  dissolves  ;  after  warming  for  half  an  hour  the  liquid 
is  filtered  directly  into  cold  dilute  hydrochloric  acid,  when 
the  oxime  separates  us  a  voluminous  brownish-violet  pre- 
cipitate j  this  is  washed  with  boiling  water,  in  which  it  is 
very  slightly  soluble.  The  oxime  crystallises  from  alcohol 
in  brownish-violet  needles  of  coppery  lustre,  which  melt 
at  205°  with  decomposition.  Indigo  oxime  is  somewhat 
soluble  in  alcohol,  ether,  and  acetone  ;  insoluble  in  benzene 
and  petroleum  ether.  Hot  hydiochloric  acid  separates  no 
indigo  ;  dilute  soda  readily  dissolves  the  oxime  to  a  wine- 
red  solution,  which  rapidly  oxidises  in  the  air.  In  an 
alkaline  solution,  zinc  dust  produces  a  blue  precipitate  which 
soon  dissolves.  In  the  air  the  solution  so  obtained,  gives  a 
blue  amorphous  precipitate,  soluble  in  alcohol  and  acetone, 
and  in  small  quantity  in  dilute  acids,  to  a  blue  solution ;  its 
solution  in  strong  sulphuric  acid  is  green,  and  becomes 
blue  on  warming.  Alkaline  hydroxylamiue  readily  recon- 
verts the  body  into  indigo  oxime.  Probably  this  substance 
is  indigo  imide;  it  readily  evolves  ammonia,  and  could  not 
be  obtained  pure.     Xo  indigo  dioxime  could  be  prepared. 

—A.  C.  \Y. 

3-Dialkyl-amido-anthraquinones,  Preparation  and  Pro- 
perties of.  A.  Haller  and  A.  Guyot.  Comptes  Keni. 
126,  1544—1546. 

Ix  their  previous  communication  (Comptes  Rend.  126 
1249)  the  authors  showed  that  substituted  o-benzoylbenzoic 
acids,  when  reduced,  are  first  converted  into  substituted 
monopheuylpbtbalides  aud  then  into  benzylbenzoic  com- 
pounds. They  have  now  coudensed  these  same  acids  into 
anthraquiuone  compounds,  using  the  method  employed  in 
analogous  condensations  of  the  non-substituted  benzyl- 
benzoic acid.  In  order  to  condense  dimethylamidobeuzoyl- 
benzoic  acid,  it  is  heated  with  10  times  its  weight  "of 
sulphuric  acid  to  175' — 180°  C.,  sulphurous  acid  being 
liberated.  (In  pouring  the  melt  into  water,  a  red  floceulent 
precipitate  is  obtained,  which  may  be  crystallised  from 
benzene  in  red  needles  melting  at  181°  C.,  aud  having  the 
formula — 

C6H,/  >C6H3.N(CH;I).. 
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I  his  substance,  dimethylamido-anthrauuinonc.  i-  obtained  to 
til.-  amount  of  85— 40  per  cent,  of  thetheoretical  quantity, 
whilst  at  the  same  time,  ill-defined  oxidation  products  :>re 
formed,  which  are  being  Investigated.  In  order  to  increase 
their  rield,  the  author-,  have  modified  (he  above  process, 
takitiL',  not  dimetbylamidobenzoylbenzoic  acid,  hut  it*  ro- 
dnction  product,  dimethylamidobenzylbenzoic  acid.  W'hen 
this  acid  is  heated  with  12  times  it-  weight  of  sulphuric  acid  at 
I  !.  for  half  an  hour,  a  reddish-brown  solufioo  is  obtained, 
which  becomes  a  char  yellow  on  dilution  with  water.  Neutra- 
lisation with  sodium  carbonate  gives  a  precipitate  which, 
when  crystallised  from  benzene,  yields  diamidoantbranol  in 
the  form  of  yellow  needles,  easily  oxidised  by  the  air  i 
in  benzene  solution,  and  more  easily  in  alkaline  solution, 
with  the  production  of  dimethylamidoanthraqninone.  For 
ill,  pi  bstituted  anthraquinone,  the  sul- 

phate   "f  dimethylamidoanthranol   obtained    as  above,  is 
ill   a   -< il ut ion  of   ferric   chloride    (sp.  gr.  l-30), 
n  the  liquid  t  probably  due  tothi  transient  fbr- 

uii.i  thylamido-oxanthranol,  afterwards  it  becomes 

nearly  colourless  and  deposits  a  voluminous  red  magma  of 
matted  needle-shaped  crystal-.  On  boiling  the  liquid  for 
an  hour,  these  become  denser,  and  may  then  be  collected 
and  dried.  They  consist  of  pure  dimethylamidoanthra- 
qninone, tin-  yield  b.  per  cent,  of  the  theoretical. 
The  series  of  changes  may  be  expressed  thus  i — 


''.". 


/ 


(1.) 

.  II  .(    II..N,.CH3), 


\C0,H 

nzylbenzoic  I 

,COII- 

I    11./  |         )C,II,Nm'II.i..  +  HjQ. 
I  II     / 
Dimi'thylaiuidoaiithranel. 


.((HI. 


(2.) 


!  >C,1I     Nil   II  .1.  +  (»      = 

I  II     / 

I  HOHv 
Hi/  >C.1I    N  .  II 

N       (  (  I        / 


,CHOH 


(3.) 


<,.".{  N>C(rH,.N(CHs),  +  O 

\    CO    / 


Co. 
'.".<  >C(H,.N(CH,),+  H.:ir. 

\(  (i 

ajrlamidoanthraquii 

The  homologue,  diethylamidobenzoylbenzoic  aoid  behaves 
in  a  similar  manner.  The  diethylamidoanthraquinone 
obtained  bj  oni  ol  the  abort  methods  crystallises  from 
boiling   toluene   in   n  it    168    C.     The 

constitution  of  these  new  anthraquinone  derivatives  must 
be  as  follows  : — 

/\ 


A  number   of   nitric,  amido-,  sulpha 

pounds  ma]  ined  from  them,  which  are  i. 

investigation,  somi    of  them  being  capable   of  technical 
application. — T.  A.  I.. 

Ethenyltriamidonaphthalent  and    iti    Acetyl    Derivative. 

0.  Mail.f.M-.     Ber.  31,    B],1  174—1 

Mi  i  dou  and  Stroatfeild  (J.  Chi  m.  Soc  1887, 601)  described 
i  thenyltriamldonaphthalcne — 

.NIK 


but  were  not  able  to  prepare  its  acetyl  derivative.  The 
author  proceeds  a-  follows : — loo  grins,  of  dinitro-acet- 
naphthalide  in  f,00  c.c.  of  alcohol  are  mixed  with  200  grin-, 
of  iron  filings,  heated  on  the  water-bath  under  an  inverted 
condenser,  and  SOOgrms.  of  hydrochloric  acid  (sp.  gr.  1-19) 
are  allowed  to  drop  in  slowly,  the  whole  being  then  boiled 
fori — 1 '.  hours.  About  300— 400  c.c.  of  water  are  added, 
and,  on  cooling',  the  hydrochloride  crystallises  out  in  needles, 
and  is  purified  by  dissolving  in  water  and  precipitating  by  the 
addition  ot  an  equal  volume  of  hydrochloric  acid.  The 
primary  azo  colours  obtained  from  the  dia/.o  compound  of 
■  bstance  with  the  usual  components  have  a  distinct 

affinity  for  vegetable  fibres,  but  on  account  of  their  instability 
to  light,  washing,  and  acids,  have  little  technical  value.  ( In 
the  other  hand,  the  secondary  disazo  dyestuib  obtained  by 
employing  a  further  diazotisable  intermediate  amido  com- 
pound are  valuable  products  comparable  with  the  diamine 
colours.    Those  dye-tuff-   which  contain  no  s  acid 

group  possess  further  the  valuable  property  of  dyeing  unmor- 
danted  cotton  from  an  acid  bath,  and  this  property  is  also 
shared  by  those  derivatives  which  contain  a  oarboxyl  group. 
Thus  tin-  dye  stuff  from  ethenyltriamidonaphthalcu.  +  phenj  1- 
oxamie  acid  +  m-phenylene  diamine,  dyes  cotton  from  a 
bath  containing  acetic  aeid.  The  presence  of  a  nitro  group 
doe-  not  affect  this  property.     The  preparation  of  the  acetyl 

derivative  of  ethenyltriamidonaphthalene  was  effected  by 

boiling  100  grin-,  of  the  hydrochloride  with  HO  grins,  of 
fused  sodium  acetate  and  100  gnu-,  of  acetic  anhydride. 
The  a.etate  of  the  ae.  t\  1  derivativi  lout  OB  COOli 

and  can  be  recrystallised  from  acetic  acid.  It  melts  above 
280  ('.  The  fret  acetyl  derivative  forms  silky  white 
needles  insoluble'  in  ether,  benzene,  petroleum  ether,  and 
chloroform,  verj  easilj  soluble  in  alcohol  and  sparingly 
soluble  in  hot  water.  It  is  much  more  -table  than 
base,  which,  on  account  of  its  solubility  and  extreme  orid 
bility.  has  not  been  obtained  in  a  free  state.  Various  salt- 
of  the  acetyl  derivative  have  been  prepared. — T.  A.  I.. 

Fluoreecenee  Phenomena  hi  the  Coumarin  Scrim.    11.  Kunz- 
Kran-e.      Her.  31,     -    ,1189. 

See  under  XXIV.,  page  701, 

Indian  Dm  stuff  "  Warae,"  Conetituentt  nf  tin  . 

A.  (J.  Perkin.     I'roc.  i  hem.  Boo,  18H7.  [197],  I 

\\'vi;\-  i-  a  purplish  powder  which  cover-  the  seed  pod-  ot 
Flemingia  cengesta,  an  erect,  woody  shrub  of  Africa  and 
India.  In  it-  general  properties  and  microscopic  appear- 
ance it  closely  resembles  Kamala  (Mullntus  PhuUpinentis) 
previously  investigated  (this  Journal,  1893,  G7- ;  Trim-. 
i  See  1894,  65,  - 
Plemingin,  (  .  H  O3,  the  principal  crystalline  constituent, 
was  obtained  as  an  orange-red  powder  consisting  of  small 

prismatic  needles    melting    at     1 7 1  — 17-'.     In    appearance 
ami  numerous  properties,  il  resemble-  the  Rottlerin  of  K 
ala,  but  i-  distinguished  from  this  by  it-  solubility,  in  aloohol 
and  by  the  browner  lint  of  its  alkaline  solutions.    In  an 

alkaline  bath  it  dies  -ilk  11  golden  yellow,  and  i-  .1  Stronger 

dyestufl  than  Rottlerin. 

HomqfU  mingin,  pr.  —  in    only    in   minute   quantity,  forms 

glistening  yellow  needles, melts al  161  — 166  ,and  posset 
properties  resembling  those  of  l'lcmingin. 

The  resin  of  high  melting  point,  CaBt  11,,  forms  a  brick- 
red  powder,  soluble  in  alkali,  with  a  deep  brown  tint,  and 
yieldi  I   salicylic  aeid-  on   fusion  with  alkali.     It 

Sder  than  those  prodn 

b\    l'lcnhngin. 

The  resin  of low  melting  point,  C   II   '  1  ,  i- .1  • 
brown  transparent   ma—  which  melts  below  100  ,  i-  soluble 
in  alkali  with  an  orange-brown  colour,  and  clow  Ij  n  Eembles 
I,  of  low  melting  point  of  Kamala. 

It  is  concluded  that  the  above  substances  are  clos< 
to,  though  not  identical  with,  those  present  in  kamala. 

Warn-  dyes    silk    a  golden   yellow    shade,  and   is  a 

stronger  dyestufl  than  Kamala. 

PATENTS, 

■  mring  or  Carbinol  Matter*  [Malachite  Green], 
ImpU.in  the  Manufacture  •  •!'.  M.  Otto,  Neuilly,  Pans, 
Fran  Pat.  1  1,917,  June  19, 1897. 
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The  patentee  makes  use  of  ozone  as  an  oxidising  agent 
for  converting  leuco  buses  into  the  corresponding  dyestuffs. 
For  instance,  by  passing  the  theoretical  quantity  of  ozonised 
air  at  100°  C.  into  a  solution  of  tetramethyldiauiidotri- 
phenyluiethane  hydrochloride,  the  solution  turns  a  can- 
tharides  green  colour,  and  the  dyestuff  may  then  be 
separated  in  the  usual  manner  by  precipitation  with  salt  or 
zinc  chloride.  In  the  case  of  Malachite  Green,  in  place  of 
the  leuco  base,  a  mixture  may  be  employed  consisting  of 
50  kilos,  of  dimethylaniline,  22  kilos,  of  benzaldebyde,  and 
13-4  kilos,  of  sulphuric  acid  (66°  B.),  the  product  formed 
being  separated  as  above. — T.  A.  L. 

Black  Colouring  Mailers  of  the  Anihraquinone  Series, 
The  Manufacture  and  Production  of.  J.  Y.  Johnson, 
London.  From  The  Badische  Anilin-  u.  Soda  Fabrik, 
Ludwigshafen,  Germany.  Eng.  Pat.  14,918,  June  19, 
1897. 

This  is  an  extension  of  Kng.  Pat.  15,242  of  1895  (this 
Journal,  1896,  587')  and  refers  to  the  action  of  sulphur  and 
sodium  sulphide  on  the  following  antbraquiuone  derivatives  : 
Alizarin,  anthrapurpurin,  flavopurpurin,  hexahydroxy- 
anthraquinone,  antbraquiuone  sulphonie  acid,  anthraqninone 
j8-disulphonic  acid,  anthraqninone  a-disulphonic  acid, 
0-nitro-alizarin,  and  /3-dibroino-anthraquinone.  Anthra- 
quinone  itself  does  not  give  any  useful  result.  About 
40  kilos,  of  sodium  sulphide  (containing  65  per  cent,  of 
Xa.:S),  15  kilos,  of  flowers  of  sulphur,  and  10  kilos,  of  one 
of  the  above  substances  are  heated  together  in  an  iron 
vessel  provided  with  an  agitator  until  successive  tests  show 
no  change.  The  melt  is  then  cooled  and  powdered,  and 
can  be  used  directly  for  dyeing.  The  dyestuffs  obtained 
are  soluble  in  water,  and  are  precipitated  by  dilute  acid*;. 
They  are  practically  insoluble  in  alcohol  and  acetone,  and 
dye  cotton  black  from  a  cold  bath. — T.  A.  L. 

Yellow  Colouring  Matters  from  Benzoin,  The  Manu- 
facture and  Production  of.  J.  Y.  Johnson,  London. 
From  The  Badische  Fabrik,  Ludwiirshafeu,  Germany. 
Eng.  Pat.  14,919,  June  19,  1897. 

Dtestuffs  for  chrome-mordanted  wool  giving  yellow 
shades  fast  to  fulling  are  obtained,  according  to  this  in- 
vention, by  condensing  benzoin  with  aromatic  hvdroxy- 
carboxylic  acids,  such  as  gallic  acid  or  j8-dihydroxybenzoie 
acid,  in  sulphuric  acid  solution.  A  solution  of  100  kilos, 
of  gallic  acid  in  1,600  kilos,  of  sulphuric  acid  (66°  B.)  is 
cooled  to  0° — 5°  C.,  and  126  kilos,  of  benzoin  are  stirr.  .1  in. 
the  stirring  being  continued  for  24  hours.  The  melt  is  then 
poured  into  8,000  litres  of  water,  and  the  precipitated  dye- 
stuff  is  filtered  off  and  washed.  It  forms  a  yellow  paste 
similar  to  alizarin,  is  insoluble  in  water,  but  dissolves  in 
sodium  carbonate  to  a  yellowish-brown  solution,  and  in 
caustic  soda  to  a  cherry-red.  The  solution  in  concentrated 
sulphuric  acid  is  yellow,  with  a  green  fluorescence.  It 
dissolves  with  difficulty  in  benzene  and  petroleum  ether, 
but  is  readily  soluble  in  alcohol,  glacial  acetic  acid,  and 
nitrobenzene.  The  acetyl  compound,  which  crystallises  in 
yellow  needles,  melts  at  237°  C.  The  condensation  product 
from  dihydroxybenzoic  acid  and  benzoin  gives  greener 
shades,  and  dissolves  in  alkalis  to  yellowish-red  solutions, 
whilst  the  sulphuric  acid  solution  is  a  Bhodamine  Red  shade 
and  has  a  brownish  fluorescence. — T.  A.  L. 

Green  Mordant-dyeing  Colouring  Matters  from  Hufn,/,  n- 
subslituted  Fluoresceines,  The  Manufacture  and  Pro- 
duction of.  J.  Y.  Johnson,  London.  From  The  Badische 
Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  14,92), 
June  19,  1897. 

When  eosins  is  heated  with  sulphuric  acid,  traces  of  brorn- 
eeerulein  are  obtained.  If,  however,  boric  acid  be  added 
to  the  melt,  a  large  yield  of  a  useful  dyestuff  is  produced, 
which  gives  fast  green  shades 'on  chrome-mordanted  wool. 
A  similar  dyestuff  is  obtained  if  dibromoflnoresce'in  be 
employed  instead  of  eosine  (tetrabromofluoresceiu).  For 
example,  about  10  kilos,  of  dibrornofluorescein  and  10  kilos, 
of  boric  acid  are  stirred  into  100  kilos,  of  sulphuric  acid 
(66°  B.),  and  heated  with  agitation  at  240° — 2503  C.  until 
the  dibrornofluorescein  has  disappeared.  The  melt  is  then 
cooled,   poured  into   water,   the   dyestuff  filtered  off.  and 


made  into  a  paste.  It  dissolves  in  sodium  carbonate  or 
caustic  soda  to  a  bluish-green  solution,  the  colour  in  sul- 
phuric acid  being  brownish-red.  The  dyestuff  is  insoluble 
in  water,  and  dissolves  with  difficulty  in  alcohol,  forming  a 
violet  solution.  It  dyes  green  shades  on  chro  e-  101  I  inted 
wool.— T.  A.  L. 

Diazo  Salts  in  a  Durable  Form,  Producing.  S.  Pitt, 
Sutton.  From  L.  Cassella  and  Co.,  Frankfort-on-the- 
ilaine,  Germany.     Eng.  Pat.  15,353,  June  26,  1897. 

Paraxitkvxiline  is  diazotised  with  nitrous  acid  in  sul- 
phuric acid  solution,  and  a  quantity  of  a  normal  alkali 
sulphate  is  added  equivalent  to  the  sulphuric  acid,  so  that  a 
dry  mixture  of  the  sulphate  of  the  diazo  compound  and 
au  alkaline  bisulphate  results.  Nitrous  avid  is  passed 
into  SO  kilos,  of  sulphuric  acid  until  10  kilos,  have  been 
absorbed,  when  30  kilos,  of p-nitraniline  are  stirred  in,  in  the 
cold.  To  this  solution  120  kilns,  of  calcined  sodium  sul- 
phate are  added,  and  after  a  short  time  the  paste  becomes 
solid,  when  it  may  be  broken  into  lumps  or  powdered.  It 
form  a  perfectly  clear  solution  in  water,  and  is  not  affected 
by  percussion  or  heat. — T.  A.  1.. 

Dyestuffs  {Blue],  The  Manufacture  or  Production  of. 
H.  E.  Xewton,  London.  From  The  Farbenfabrikerr 
vorm.  F.  Bayer  and  Co.,  Elberfeld,  Germanv.  Eng.  Pat. 
15,478,  June  29,  1897. 

This  is  an  extension  of  Eng.  Pat.  3452  of  1897  (this 
Journal,  1898,  42),  and  consists  in  applying  the  process 
there  described  to  sulphonie  acids  of  the  diphenvlnaphthvl- 
methane  series,  containing  an  amido  group  ortho  to  the 
methane  carbon.  These  products  are  obtained  by  con- 
densing alkylated  diamidodiphenvl  carbinols  with  those 
a-naphthvlamine  sulphonie  acids  which,  when  combined 
with  diazo  compounds,  yield  azo  products  containing  the 
azo  group  ortho  to  the  amido  group.  The  following  is  a 
typical  example  of  the  method  employed.  A  solution  of 
27  kilos,  of  tetramethvldiamidodiphenvl  carbinol  in  30  kilos, 
of  sulphuric  acid  (66°  B.)  and  50o'  litres  of  water  has 
stirred  into  it  24-5  kilos,  of  1 .4'-naphtbylamine  sodium 
sulphonate  in  50  litres  of  water.  The  mixture  is  heated  to 
about  80°  C.  until  the  carbinol  has  disappeared,  and,  on 
cooling,  the  condensation  product  having  the  formula — 


H 

[(H^N.CoTLJ^C- 


SOsH 


crystallises  out.  A  quantity  of  this  substance  correspond- 
ing to  7  kilos,  of  sodium  nitrite  is  dissolved  in  400  litres  of 
water  and  100  kilos,  of  sulphuric  acid,  and  diazotised  iu 
the  cold  by  means  of  an  aqueous  solution  of  7  kilos,  of 
sodium  nitrite.  The  diazo  solution  has  then  passed  into  it 
20  kilos,  of  sulphur  dioxide,  and  subsequently  1 5  kilos,  of 
copper  ponder  are  added,  care  being  taken  that  the  tempe- 
rature does  not  rise  above  0°  C.  When  nitrogen  is  no- 
longer  evolved,  200  kilos,  of  finely  powdered  salt  are  added; 
the  sulphinic  sulphonie  acid  is  filtered  off  and  washed  with 
brine.  It  is  separated  from  the  copper  by  extraction  with 
sodium  carbonate,  and  the  free  sulphinic  sulphonie  acid  is 
precipitated  from  this  solution  by  adding  a  mineral  acid. 
52-4  kilos,  of  this  acid  are  dissolved  in  500  litres  of  water 
containing  8  kilos,  of  sodium  hydroxide,  and  a  sodium  hvpo- 
chlorite  solution  containing  7'1  kilos,  of  available  chlorine 
is  allowed  to  flow  in  slowly,  when  the  sulphinic  group  is 
converted  into  a  sulphonie  group.  After  neutralising,  the 
solution  is  mixed  with  100  kilos,  of  50  per  cent,  "acetic 
acid,  10  kilos,  of  sulphuric  acid  (66°  B.),  and  160  kilos,  of 
a  lead  peroxide  paste  containing  15  per  cent,  of  Pb<  >2,  the 
temperature  being  kept  at  about  30°  C.  The  lead  sulphate 
is  then  filtered  off  and  the  dyestuff  is  salted  out.  It 
forms  brownish  crystals,  dyeing  clear  greenish-blue  level 
shades  on  wool  from  an  acid  bath,  fast  to  alkalis.  Other 
naphthylamine  sulphonie  acid-  suitable  for  this  process  are 
the  1.4-naphthylamine  sulphonie  acid,  the  1.4'. 2'  and  the 
1.4.2'-naphthylamine  disulpaonic  acids. — T.  A.  L. 
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Orlln-  md  Para-nitrobenzylaniline  Sulphonic  Acids  and 
their  II  .  ■■/•  .  Manufacture  of .  O.  Imray,  London. 
Fron  rerke  Hoi  -h-t,  Hoechst  a  M  .  Germany. 

Eng.  Pal    :.'.  B90,  July  3 

Acoobdixg  lo  hug.  Pat.  22,04]  of  L896  (this  Journal, 
ls'.i7,  T'.'-'.j,  tlit  erode  product  obtained  by  chlorinating  o-  or 
jo-Ditrotolui-tii-  i-  treated  with  aniline  oi  its  honio- 

lognes,  whereby  a  leparation  into  nitrobenzylaoiline,  nitro- 
tnluene,  and  aniline  hydrochloride  i-  effected.  The  same 
result  can  bo  arrived  at  more  simply,  according  t.>  the 
at  specification,  by  employing  an  aniline  sulphonic  acid 
or  a  homuloguc  thereof  in  place  of  aniline.  The  following 
example  illustrates  thi  method  employed:  —  34 ■  2  kilos,  of 
the  crude  product  of  chlorination  of  o-  or  p-nitrotoluene 
(corresponding  to  17' 1  kilos,  of  nitrobenzyl  chloride), 
ther  with  23*3   kilos,  of  sodium  sulphanilate  (83*5  par 

•  ,),  and  6  kiln.,  of  calcined  BOdain  lOOhlresof  water 
are  boiled  for  several  hour*  in  a  vessel  provided  with  an 
agitator  undei  an  inverted  condenser.  <  In  cooling,  the 
aqui  -  oi  containing  the  nitrobenzylsulpbauilic  acid 
is  separated  from  the  nitrotoluane, which  is  used  for  another 
chlorination.  The  free  nitrobcuzylsulphanilic  acid  is  pre- 
cipitated bj  add  og  a  dilute  mineral  acid  to  the  aqueous 
•am,  and  is  filter-pressed  and  dried.  Other  acids  suit- 
able for  the  purpose  are  metanilic  acid  •.  aniline  o-sulpbonic 

.  .  1 .2.4-,  1. 2. 5-,  1.4. 2-,  and  1.4.3-toluidine  snlphi  nic 
,  1  .  I . •_'. «'. -,  and  1.4.2.5-xylidine  sulphonic 
aeid,  or  oaphtbionic  acid. — T.  A.  I.. 

Dyestuffi  [Green,  27/ue]   of  the   Tripkenylmetham    Series 
Fast  t       i  kali     Manufacture  of.    0.  [mray,   London. 
e  Efoi  ohst,  fit*    bsl  a  M.,  t  rermanj . 
Pal    16,483,  July  IS,  1897. 

j  in  dyi  •'  i  to  have  the  general  formula — 


f(3)SOaH 

AlphvlJ  (S 

l(4)OR 


CS  ■  II- 


/ 
(HO)C  -(f'.H.W.V. 

ed  by  condensing  t  tra-alkyl-diamido-dipbenyl 

carbinols    with     m-alkyloxysnlpkontc    acids,    Bucb   us    ,;/. 

aid,    1  .  8-methoxynaphtbatenn 

sulphonic   acid,   1.3.3'-    and     1 .3.  l'-methoxy  naphthalene 

disulphonic  acid,  and  oxidising  the  le impounds  thus 

formed,     If  the  leuco  compound  onl]  contains  one  sulphonic 
roup  a  further  sulphonation  is  necessary,  which  may 
pre.,, |.  ed   the    oxidation.      Thi    sulphonic   acid 

group  benzem    or  naphtbali  i  or  the 

hydro),    t   this  contains  benzyl   radicles    which   arc  easily 
eulphonated.     7*5  kilos,  of  tetrametbyl-p-diamidodipbeoyl 
I,    10  kil  >s    of   1 .8. 8'-methoxy naphthalene    sodium 

disulph ite,  and  80  kilos,  "f  concentrated  sulphuric  acid 

re  digi  -■■  I  ti  '1"  cold  hoars,     'I  he  melt   is  then 

ed  on  I,,  ice,  limed,  and  the  solution  of  the  calcium  salt 

i-  ev  i  This  salt  is   oxidised  bj    dissolving   it  in 

80   timi  -    iis  weight    "f  water  and  adding   the   calculated 

quantity  of  dilute  sulphuric  acid  roxide,     After 

filtering,   the  -■>  luiii f  the  dyettufl   is  evaporated  and 

forms  a  brilliant  copper  coloured  mass  soluble  in  water  to  a 
greenish-blue  s,,iu:i,,n  and  dyeing  wool  the  same  shade 
an  aei'l  bath  fusl  to  all  \    I.. 

'        irin  i   Matters  [Kiofet]   having    I  I   I  Warns- 

M    Prud'bomme,   Paris,  Prance.     Eng.  Pat. 
1 1   713,  J  ilj   1  i 

Bask  dyi  'entn,Safranine,Amido-indu)incs, 

Tbionine,    or    l.aiith'-     Violet,    Eurkodines,    Phosph 
\,  rridit .,  -  .11"' 

taldebyde,  phtbalelnes  containing  a  primary  oi 
amido  group,  or,  in  general,  dyestufl 
or  secondai  y  an  U  tl  w  ith  fi" 

and  sod   tm  I   sulphite,  are  converted  into  dyestuffs  having 
aeid   fundi.  For  i  hydro- 

chloride dissolved   in   80  litres  of  nratei        n   zed   with  15 
kilos,   ol  nt   ralpburii  of     Milium 

sulphite  i  if  a    i"  pi  i    cent  soluti 

formaldehyde,  the  whol  heated  on  the  watci  bath  For 

two  •  i  whioh  the  dyestufi  it  salt)  d  out,     li  dj 

more      (lei   -hale  than  the  original,  and  possesses  all  the 


characteristics  of  a  sulphonic  acid  dyestuff,  is  not  precipi- 
tated by  alkalis,  has  no  affinity  for  tannined  cotton,  but  .Ives 
wool  from  an  acid  bath.  The  dyestuff  obtained  from 
magenta  is  very  easily  soluble  ill  water,  but  may  be  com- 
pletely precipitated  by  adding  a  primary  amine,  forming  a 
very  blue  lake,  which  can  be  easily  decomposed  by  concen- 
trated alkaline  lyes,  which  liberate  the  amine,  regenerating 
the  dye-tuff.— T.  A.  1.. 

V.-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Net  Lace,  The  Finishing  of .     E.   Ackermi Textile 

Colorist,   1898,20,183—134, 

In  finishing  net  lace,  what  is    wanted    is  to   give  lirmn, 
the  thread  and  rigidity  to  the  ti-- 

1"  lities,   the  lace  i-  stretched  on  frai. 

and,  bv  means  of  a  brush,  worked  manually  or  by  machinery, 
coated  with  various  compositions,  and  brushed  till  dry  :  the 
workshop  is  kept  at  a  temperature  of  about  (0  C  Several 
compositions  are  given,  and  the  following  may  he  taken  as 
an  example  :  — 

For   black   -ilk   lace.   S   kilos,   of   gum   Iragacanth 
steeped  in  luu  litres  ,,f  water  for  twelve  hour-. 

A  warm  mixture  of  2  kilos,  of  wax,  1  kilo,  of  spermaceti, 
and  In  lh.  of  ammonia,  is  then  made.  The  two  are  mixed 
together  and  'i  kilos,  of  sugar  are  added.  The  whole  is  then 
made  up  to  500  litres  After  pa-sing  through  the  gum 
solution,  the  lace  may.  if  desired,  be  treated  with  a  solution 
of  paraffin  in  benxi 

Vegetable  fibres  resist  t  tie  action  of  either  hot  or  cold 
alkaline  solutions,  bill  will  not  stand  the  action  of  mineral 
aeid-  without  alteration. 

Animal  fibres  contain  a  large  proportion  of  sulphur. 
should  not,  on  this  account,  be  treated  with  metallic  - 
sueli   as    lead    acetate.     They   will  not    stand  the  action  of 
strong  acids  01  alkalis, — C.  M. 

Wool  Scouring,  Loss  from.     E.  F.  I.a.1.1.  Go  Exp. 

Stat,  V  Dakota,     Bull.  32,  271. 

Tiik  li n  scouring    three  samples   of  wool   amounted  to 

60*01,  62*64,  anl  i.l '77  per  cent  respectively.  These 
were  fair  samples  from  the  sheep  bred  upon  (be  prairies  in  the 
sheep  belt  of  the  western  part  ol    the  States.     Data  which 

hue  ..me  under  the  observation  of  the  author  -how  that 
the  usual  loss  0  LN  th  Dakota  wool  is  from  55  to  70  per 
cent.— W.  P,  S. 

Sil/i  Lustre  on  Cotton, Production  of.  A.  Iluntrock. 
Z.  H-.  f.  angew.  I  hem.  1898,  479— 4SL'. 
i  ',.\sii.i  n  m-.i.i.  interest  has  been  amused  within  the  last 
few  year-  in  the  textile  industry  by  the  publication  of 
Thomas  and  I'revost's  method  for  the  production  ol  a -ilk 
lustre  on  cotton  bj  mercerising  (i.e.,  treatment  with  soda 
lye)    under     tension.        The    patent     has    luen    refused     in 

England,  and  the  paper  contains  a  historical  survey  of 
the  method-  previously  patented  ami  hearing  on  the 
eat,  In  Oct,  1850,  J.  Mercer  patented  a  method  for 
increasing  the  strength,  tenacity,  and  affinity  for  dyestuffs 
of  cotton,  by  immersing  it, after  damping,  in  -...la  or  potash 
lye  of  84  88  H  Si  16  ('.  The  cotton  is  then  wrung 
out,  hydro-extracted,  washed,  passed  through  dilute  sul- 
phuric acid,  at  tl  again  washed.  .Mercer  states  thai  cotton 
materials  so  tn  ated  decn  ase  in  length  and  breadth,  t" 
ing  thicker  and  di  user,  the  effect  being  similar  to  that 
ue.l  by  milling  wool.  Sulphuric  aeid  of  5U  — al  li. 
at     1C°   C,   or    a    zinc  chloride   solution    (61     B  I,    may    l.e 

employed  in  pis      ol   thi   -..la  lye.     Ac ling  to  Met  .-r, 

tin    lowei    the  temperature,  the  greater  the  anion  oi 
soda    lye    on    thi    cotton.     In   Dec     1887,  Ligbtoller  and 
I  .:u  |  i ....    !     I  Dg    Pat  57  13  of  1887)  for 

'y  of  cotton  fibres  by  treatment  «;  h 
sulphuric  aeid  or  zinc  chloride  solution  in  a  suitable 
apparatus.     I        years  later  (Eng.   Pat   20,314  of  1889) 

II.    A.    I  la     paten:  sing    til.'     lu 

toughness,  and   colour-affinity   ol  fibri    by  I 

in,  nt  w  lh  or  potash  lye,  with  or  without  the  addition 

ol   zinc  oxide.     In  a  later  specification  (Eng   Pat  1452  of 


July  30, 1S98.] 
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1890)  this  process  was  mortified  by  preventing  the  fibre 
from  shrinking  either  during  immersion  in  the  soila  lye 
anil  until  it  has  passed  the  washing  process,  or  else  stretch- 
ing the  material  before  finally  drying  it.  Thomas  and 
Prevost,  obtained  a  German  patent  in  1 890  (viz.  Xo.  85,564) 
on  their  application  in  1895.  They  point  out  that  vege- 
table fibres  are  altered  by  the  action  of  strong  alkaline 
lyes  or  acids,  acquiring  a  greater  affinity  for  dyestuffs  and 
mordants.  The  strong  contraction  which  take-  place  simul- 
taneously, can  be  prevented  by  mercerising  under  tension 
-and  maintaining  this  during  washing  until  the  contraction 
in  the  fibre  has  ceased.  The  alkaline  lye  is  preferably 
causticsodi  of  15° — 32°  B.,  whilst,  when  employing  acid, 
a  sulphuric  acid  of  49°- 5 — 553-5  B.  may  be  used,  but  this 
must  be  applied  for  a  shorter  time  and  the  fibre  at  once 
well  washed.  In  either  case  the  reaction  soon  sets  in, 
especially  if  the  cotton  be  well  five  1  from  oil  and  treated 
in  a  somewhat  damp  condition.  A  parchment-like  appear- 
ance of  the  material  or  fibre  indicates  the  completion  of  the 
reaction.  In  an  addition  patent,  No.  97,664,  Sept.  1,  1896, 
the  patentees  state  that  the  stretching  to  the  original 
dimensions  may  be  subsequent  to  the  immersion  in  the 
mercerising  bath.  It  is  to  be  observed  that  Thomas  and 
Prevost,  in  their  German  patent,  do  not  mention  the  silky 
lustre  which  the  fibre  acquires  after  treatment,  whilst  Lowe, 
in  his  lapsed  English  patent,  states  that  the  treated  fibre 
lias  a  more  silky  appearance  than  the  original.  In  all  other 
essential  points  the  two  patents  are  very  similar,  although 
Lowe,  it  is  true,  does  not  allude  in  his  last  patent  to  the 
action  of  sulphuric  acid;  but  this  is  not  a  practi  al  method. 
It  must  be  assumed  that  Thomas  and  Prevost  discovered 
their  process  independently  of  Lowe,  an  1  to  them  is  due 
the  credit  of  having  applied  it  technically.  Their 
patent,  so  far  as  it  relates  to  the  treatment  of  cotton  with 
caustic  alkalis  under  tension,  has  been  disallowed  iu  England 
on  the  ground  of  the  existence  of  Lowe's  patent,  hut  it  is 
upheld  in  Germany.  (See  also  Eng.  Pat.  9517,  1897,  this 
Journal,  lisay,  573.)— T.  A.  L. 

Asbestos  from   Different   Sources,   Composition   and   Pro- 
pertiesof.     P.  Kersting.     C'hem.  Ind.  21,  ['■»],  171 — 171. 

Thb  purest  and  most  expensive  asbestos  is  found  in  North 
Italy  in  light  grey  or  light  brown  and  occasionally  in  pure 
white  masses  consisting  of  very  soft  fibres  of  extraordinary 
length,  which  can  be  spun  without  previous  treatment  with 
acid.  The  mines,  of  which  there  are  about  ISO,  belong  to 
the  United  Asbestos  Co.,  Ltd.,  of  London. 

( Canadian  asbestos  occurs  in  white  masses  which  have  the 
appearance  of  stones  covered  with  a  fibrous  material.  The 
fibres  are  shorter  than  the  Italian,  and  are  sometimes  of  a 
woolly  nature.  Before  spinning,  they  require  mechanical 
treatment  and  washing  with  hydrochloric  acid  and  water. 
Asbestos  of  a  quality  equal  to  that  of  the  Italian  has 
recently  been  obtained  from  mines  in  the  province  of 
Quebec,  of  which  the  most  important  belong  to  the  Boston 
Asbe-tos  Packing  Co.  The  yearly  output  of  Canadian 
asbestos  has  increased  from  300  tons,  of  a  value  equal  to 
19,50')  dols.,  in  1879,  to  7,630  tons,  of  a  value  equal  to 
420,825  dols.,  in  1894. 

Asbestos  occurs  also  extremely  abundantly  in  Corsica, 
but  owing  to  clayey  impurities,  it  is  very  brittle  and 
unsuitable  for  spinning.  It  is  practically  the  only  kind 
worked  in  Italy,  owing  to  the  English  monopoly  of  the 
Italian  mines,  and  fetches  so  low  a  price  that  it"  is  even 
used  instead  of  straw  for  packing. 

South  African  asbestos  has  become  of  importance  during 
the  last  few  years,  and  an  English  company  with  a  branch 
in  Paris  has  been  formed  to  work  it.  It  is  found  in  very 
delicate,  silky,  bluish-grey  to  blue  masses,  with  thread- 
of  darker  colour  interspersed.  The  fibres  ate  of  extra- 
ordinary length,  and  can  be  spun  well. 

In  the  following  analyses,  Xo.  1  is  a  Canadian  asbestos 
which  consisted  of  long,  silvery-grey,  silky  fibres,  easily 
split  into  siugle  threads.  It  contained  hard,  stony  portion's 
formed  from  the  same  material  as  the  asbestos  itself;  these 
are  not  included  in  the  analysis.  Its  price  was  4  marks  per 
kilo.  Xo.  2  is  also  a  Canadian  asbestos,  which  consisted  of 
somewhat  shorter,  dirty  grey,  woolly  fibres.  The  stony 
portions   were  removed  before  analysing.      Its    price   was 


2  marks  per  kilo.  No.  3  is  a  South  African  asbestos,  which 
formed  a  light,  bulky,  bluish-grey,  silky  mass,  containing 
darker  threads,  but  no  impurities.  Fusion  mixture  was 
used  for  the  determination  of  silica  and  bases,  and  sulphuric 
and  hydrofluoric  acids  for  the  determination  of  the  alkalis  :  — 


SiO, ., 

M.i  I. 

FeoOa. 

Fed  . 
CaO  . 
\KO. 
K.u  . 
Na  O  . 
!'.<>,.. 
S  '  .. 
If  .0.. 


S9-M 

4 liees 

0-25 

2-1(1 
0-51 
42T.7 
0'09 

trio 
15'2ll 


«-66 

3  42 

H-41 

i;-.;7 

9-83 

33  '38 

o-ii 

C-30 

0*08 

13-15 


43-01 
0-21 
WS7 
12-15 
0"89 
7-02 

.Tin; 

2-11 
(J-  08 

inn; 
W30 


From  the  high  percentages  of  water,  it  is  evident  that  all 
three  samples  consist  of  serpentine-asbestos,  and  this  ie 
confirmed  by  their  behaviour  when  heated  :  at  300"  C,  or  by 
standing  in  a  vacuum  over  sulphur'u  acid,  little  water  is 
lost.  When  heated  at  120°  I '.  for  several  days,  in  accordance 
with  Lindner's  suggestion  for  the  determination  of  hygro- 
scopic water  contained  in  serpentine,  they  lost  0-87,  1  ■  79, 
and  1-25  per  cent,  respectively.  Assuming,  then,  that  a 
portion  of  the  ferrous  oxide  has  been  converted  into  feiric 
oxide  iu  the  process  of  transformation  from  serpentine, 
the  following  formulae  may  be  calculated : — For  Nos.  1  and 
■_',  MgSi03,  MgjSiOj  +  2H20;  for  Xo.  3,  (MgFe)Sii  I,  + 
HJJ(Fe:Mg  =  ;;•  1).  Xone  of  the  samples  could  be  melted 
by  the  blowpipe.  When  heated  at  1,000°  C.  in  the  muffle, 
Xo.  1  became  a  little  more  brittle,  No.  2  became  of  a  reddish 
tint  and  very  brittle,  and  No.  3  broke  down  to  a  hard  red 
powder  containing  small  crystalline  needles.  The  residue-, 
after  ignition,  when  moistened  with  water,  did  not  show  an 
alkaline  reaction  to  litmus. 

The  power  of  resisting  the  action  of  acids  was  determined 
by  allowing  10  grms.  of  the  asbestos  to  remain  with  100  c.c. 
of  hydrochloric  acid  of  sp.  gr.  1-124  for  48  hours,  and 
then  weighing  the  residue  after  washing,  and  drying  at 
120°.  By  this  treatment  No.  1  lost  41  2  I;  No.  2,  37- 48  ;  and 
No  3,  12'62  per  cent,  of  its  weight.  The  Canadian  samples 
became  whiter,  whilst  the  South  African  appeared  un- 
changed. A  rope  of  f  in.  diameter  made  from  the  last, 
and  exposed  to  a  gas  flame,  supported  a  weight  of  100  kilos. 
for  22  hours.  The  author  regards  the  South  African 
asbestos  as  superior  to  the  Canadian,  except  as  regards  its 
resistance  to  heat.  This  exception  would  prevent  its  use 
in  places  where  the  temperature  ever  rose  to  more  than 
200°.— E.  W.  W. 

PATENTS. 

Textile  Vegetable  Fibres,  Impts.  relating  to  the  Treatment 
of.  C.  W.  Radeke,  Loughborough.  'Eng.  Pat.  15,642, 
July  1,1897. 
Vegetable  fibres,  especially  china  grass,  &e.,  are  heated  to 
a  temperature  a  few  degrees  below  the  boiling  point,  in  a 
bath  of  about  equal  parts  of  urine  and  water,  with  the  addition 
of  about  4  oz.  to  the  gallon  of  sodium  chloride.  After 
about  an  hour's  digestion  the  liquid  is  run  off,  and  a  hot 
solution  of  tartaric  acid  (J  oz.  to  1  oz.  to  the  gallon  of 
water)  is  poured  on  the  fibres.  After  an  hour  or  two  the 
fibres  are  removed,  and  iu  their  moist  state  exposed  to  air 
at  from  80°  to  50°  C.  for  a  staled  time,  and  are  then  treated 
iu  a  hot  bath  containing  from  2?;  to  5  parts  of  soap  to  100 
parts  of  water  ;  after  two  or  three  hours  a  small  proportion 
of  ammonium  carbonate  is  added  to  the  bath,  and  the  fibres 
are  agitated  until  freed  from  gummy  matter.  Lastly,  the 
fibres  are  rinsed  successively  in  hot  and  cold  water,  and 
dried.  In  the  first  bath  used,  urine  may  be  replaced  by 
a  stated  proportion  of  ammonium  carbonate,  phosphate,  or 
chloride. — E.  S. 

Nitrocellulose,  Impts.  in  Dissolving,  and  in  the  Treat- 
ment therewith  of  Vegetable  Textile  Material,  such  as 
Cotton  Yarn,  for  impartial/  to  it  a  Silk-like  Gloss. 
J.  Wetter,  Loudon.  From  Heberlein  and  Co.,  Wattwyl, 
Switzer'and.     Eng.  Pat.  17,302,  July  22,  1897. 
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NlTROCI  t  i.ui.hsi.  is  Bteeped,  for  at  least  an  hour,  in  alcohol 
of  95  per  cent.,  whereby  it  becomes  soluble  io  solutions  of 
many  inorganic  salts.  Preferably,  the  treated  nitrocellulose 
is  dissolve!  iti  i  da  solution  of  from  5    to  l"    B. 

to  the  extent  of  from  3  to  .'>  pet  cent.  Yarn,  in  hanks  of 
anv  desin  '1  li  ngth.may  be  passed  through  this  solution  and 
subsequently  dyed  without  losing  the  gloss  thus  acquired. 
Reference  is  mad.  to  Eng.  Pat  I  irnal, 

I    --. 

Size,  the  Continuous  Treatment  of,  '»/  Boiling  :  An  Appa- 
ratus for  ihe.  A.  Btephan,  30,  Breitenbaeh,  Muster, 
AlsatM.  Eng.  l'at.  .".  1C4,  Mar.-h  2.  1898. 
Tiii-  invention  relates  to  an  apparatus  for  the  continuous 
preparation  of  size,  in  which  the  manufacture  of  the  latter 
is  not  effected  by  boiling  direct'with  -nam  mixed  with  the 

as  is  done  at  present, so  th  it  the  weakening  of  thi 
by  dilution  is  avoided.  The  apparatus  further  serves  to 
render  tin-  preparation  of  th'-  size  one  continuous  operation, 
the  r;iw  -iz.-  being  continuously  pumped  into  a  ■  lose  1  boiler 
having  40111.]. ■  walls.  'I'll.-  boiler  is  bi  ated  by  steam,  which 
i-  introduce  I  between  the  walls,  so  that  the  tize  is  brought 
to  the  required  temperature  under  pressure,  in  order  to  be 
afterwards  continuously  fed  into  the  size  trough.  This  ap- 
paratus allows  of  the  quantity  of  tin-  material  to  be  fed  into 
the  size  trough  being  accurately  measured,  so  that  the  same 
lequate  to  the  quantity  of  yarn  or  other  mat.  rial  to  be 
treated. — 1.(.    P. 

YL— DYEING.  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Dyeing,  Theory  of.     R.  Gnehm  nni!  E.  Rotheli.     Zeits.  f. 

angew.Chem.  1898,482 — 188. 
'lilt  author-  criticise  the  various  dyeing  theories,  which 
may  be  shortly  stated  a-  follows.  According  to  the  views 
of  different  investigators,  the  process  is  either  purely 
chemical  (salt  formation)  or  entirely  mechanical,  or  is 
intermediate  between  these  two,  i.e.,  is  a  function  of  the 

separate   fibres    and    not    of    the  whole    material.      Others, 

D,  consider  that  a  kind  of  solid  solution   takes  place; 

and  Anally  there  are  others  who  maintain  that   dyeing  is 

^  at  all.     Kiic.ht  and  Vignon  are 

the  principal  upholders  of  the  chemical  theory,  the  latter 

from    then  lions  and  the  former    from 

Ins  observations  that  acid  dyestuffsare  taken  np by  wool 
in  molecular  quantities,  and  further,  that  wool  itself,  on 
boiling,  yields  ianuginic  acid,  which  form-  insoluble  lakes 
with  all  substantive  dyestuffs.  Eeisse,  who  studied  the 
behaviour  of  dyc-lutf-  towards  mixture-  of  wool  and  silk, 
came  to  th-  Delusion.   The  principal  advocate  of  the 

mechanical  theory  is  Georgeviec  ,  who  considerc   dyeit 
an  analogou- plieiiomciion  to  the  condensation  of  gases  on 
solid  bodies  (carbon .  i  Bois  Eteymond 

ha-  termed  adsorption  in  contradistinctioi     lo  absorption, 
which  i-  applied  in  th.  case  of  liquids,     11.  bases  his 
en  the  assumption   that    no   molecular   proportion   exists 
between  dyeatuff   and  fibre,  and   that    the   products    exhibit 

the  original  properties  of  the  components  :   this  i-  also 
specially   pointed   out   by    Hwass   and    ron   Perger.     I  wo 
important  fact,    in  support  of   the  mechanical  Ineorj 
according   to   '■■  the  dyeing  of  indifferent  sub- 

I   opei  tj  possessed  bj   i j   dyestuffs  of 

subliming   from    the   fibre.      Bo   considers  as   .one 

evidence  the  fact    that     ill    the  Case  of    two  dye-tuff-.   I 

Carmine  and  Methylene  Bine,  the  coefficient    ol    dii 
betwi  id  dyebath  i  int.     Weber  holds  that 

different  fibres   behave  differently.     Thus,  substantive  dye- 
stuff-  fix  them  elves  as  lakes  on  wool  and  silk,  whilst  A.i 
■  dyeings  and  asi  I  be  fibre,  \ 

purely  mechanical  precipitate-,  like  pigments.  (See  also 
Prud  homme,  pa  But  substantive  cotton  dyestuffs 

arc  solution-  of  the  dycstuff  m  the  cell  sap,  tin  ir  relative 

lility  to  washing  beingduc  to  the  smaller  diffusion  co- 
.  Indent  of  the  dyestuff.     Witt  considers  dyeing  as  a  case  of 

i     ilutioo  and  compares  the  | teas  to  that  employed 

m  extracting  aqueous  solution-  with  benzene,  ether,  &o. 
Finally,  Gnehm  maintains  that  dyeing,  even  for  on    and 


the  same  fibre  and  the  same  dyestuff.  i-  not  to  be  con- 
sidered a-  a  homogeneous  process. 

With  the  object  of  gaining  further  information  with 
regard  to  these  different  view-,  the  author-  have  repeated 
several  of  the  experiments  and  performed  new  ones. 
In  the  first  place,  glass  bea  1-  were  immersed  in  hot 
aqneons  solutions  of  Magenta,  Magenta  and  ammoi 
and  rosaniline  base,  and  left  for  11  weeks,  when  they  all 
showed  the  -aim-  appearance.  On  washing  with  alcohol, 
however,  the  head-  dyed  in  the  two  latter  solutions  S00D 
lost  all  their  colour,  whilst  those  from  the  Magenta  bath 
retained  their  colour  even  after  continued  extraction.  This 
ides  with  Gnehm's  earlier  experiments.  The  results 
in  the  case  of  silk  were  not  so  concordant,  and  it  was 
observed  that  the  presence  of  moisture  in  the  silk  had 
some  effect.  In  any  case  it  was  never  possible  to  com- 
pletely exhaust  the  -ilk  ;  and  an  experiment  comparing  the 
effect  ol  a  concentrated  solution  for  a  short  time  with  that 
of  a  very  dilute  solution  for  a  long  time  showed  that  on 
extraction  the  latter  was  least  altered.  From  this  it 
would  appear  that  Magenta  dyes  party  chemical!]  and 
partly  mechanically,  the  Litter  preponderating;  hut  - 
different  results  tire  obtained  by  the  use  of  different  solvent-. 
-. unknown  factor  must  take  part  in  the  dyeing  Ol  ex- 
traction ;  and  from  these  experiment-  it  can  only  he  deduced 
that  dyeings  with  colour  salt  or  base  do  not  always  behavSJ 
similarly,  that  tin  colour  i-  not  entirely  extracted,  and  that 
the  amount  of  the  colour    not   extracted   i-   dependent  upon 

the  duration  of  the  dyeing  process.  Georgeviecs'  statement 
with  regard  to  the  stability  of  thecarbinol  base  of  Magenta, 
on  investigation,  led  to  the  result  that  it  is  tolerably  stable. 
and  requires  somewhat  strong  acids  to  convert  it  int..  the 
ammonium  derivative.  The  silk  in  thi- 1  a-,  a.t-  i-  ,n  acid. 
As  already  mentioned,  the  fact  that  onlj  pan  ..i  the  dyeatnfl 
can  be  extracted,  is  evidence  in  favour  of  the  chemical 

theory  of  dyeing,  and  this  received  further  Confirmation  in  a 

-  of  alkylation  experiments  to  determine  whether  the 
dyed  pattern  behaved  like  a  salt  or  ha-e.  A  skein  of  silk 
dyed  with  Magenta  wa-  allowed  to  stand  in  the  Bold  in 
methyl  iodide  and  methyl  alcohol,  side  by  side  with  rosaniline 

ha-.-,  rosaniline  hydrochloride,  Btearate,  and  amido-atear- 
ate;   also  in   presence  of  methyl  iodide   andaloohoL    All 

these  t.-ts  rem. lined  unaltered, w  ith  the  exception  of  the  free 
base,  which  turned  deep  blue,  but  on  warming  to  85  —  10  C. 
for  about   :>ii   hour-,  the  salts,    a-    well  as   the  skein,   w.r. 
alkylated.     This  appears   to  point  to   the  formation  of  a  -alt 
in  the   process   of  dyeing,  although  all  dyestuff-  arc  not 
n.  c. 'ssarily    taken    up    in   the    same    manner.       It     follow-, 
from    the  foregoing,   that,    i"    th      case   of  animal  fibre,  the 
dyeing  process  is  probablj  a  chemical  one,  but  in  no  way 
.  .  hi  I.)  thi-  1..   assumed  with  regard  t..  cotton  fibres.     Accord- 
ing to  Weber  the  Benzidine  dyestufb  attach  themselves  as 
salts  to  the  fibre,  and,    in    order  to    te-t    this,    100   grm-.  ..f 
cotton  were  immersed    in  boiling  bath-  containing  1  «rm.  of 
th<'  purified  barium  salt  of   Benzopurpurin  i  Band  Bens- 
axurtn  8  (I    until   the  hath-  were   exhausted.     After  well 
washing  the  fibres  and  drying,  the  barium  was  estimated  Ly 
means  of  sulphuric  acid,  and  the  barium  sulphate  obtained, 
weighed.      It    corresponded    in    amount   to   that     originally 
taken,  so  that  Weber's  supposition    is  correct.      It  was  also 
observed  that,  owing  to  the  small  coefficient  of  diffusion  of 
the  barium  salts,  they  only  dyed    -lowly  ;   but,  on    the  oth.t 
hand,  ih.y  did  not  bleed    at    all.     On   examining    the    dyed 
fibres  by  means  of   Rontgen  rays  it  was  found  that  Magi 
(  rystal    Violet,   and  Malachite   Green    (oxalate]   on    wool 
and  -ilk  arc  quite  transparent  ;  cotton  dyed  w  ith  the  -odium 
salt  of  Congo  Red   partially  absorb-  the  rays;  whilst 
dyeings  with  the  barium  salt  are  ..pa. pie  to  a  high  dej 
v  Inch  i-  confirmntor)  ei  dencc  that  thi 
dye    intact        Microscopical    examination     of 
section-   ot    the   dyed   fibre  showed  that   wool  dyed  with 
Malachiti  t  Irecti  or  <  i  \  stal  Violet  was  impregnated  through- 
out   with    the    colour,  whil-t    cotton   dyed   w    b 
|:.  n/aztirin    i-    deepest    at    the  centre.      Magenta,    on    silk, 
in. .a-,  and  the  same  is  true  of  a   silk  fibre 
dipp.d  in   an   n..n  salt.     When   this   is  treated  with  fei 
Cyanide,  only    the  outer  layer-   bd  .iied,   and    wl 

I  with   catechu  the  ring   i- only  somewhat  intensified. 
It  would  appear  that  part   of    the  colour  first  form. 
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a  filter,  and,  after  saturation  of  the  external  layers,  a  further 
infiltratiou  takes  plaee.  In  order  to  test  the  statements  of 
Georgeviees  and  Knecht  that  colour  salts  are  decomposed 
on  dyeing,  the  authors  employed  dyestnffs  combined  with 
Acids  or  bases  having  high  molecular  weights.  For  example, 
basic  dyestnffs  were  combined  with  palmitic  or  stearic  acids 
and  acid  dyestuffs  with  organic  bases.  Silk  dyed  with  these 
salts  was  dissolved  in  hydrochloric  acid,  when  any  fatty 
acid  would  manifest  itself  or  could  be  extracted  with  ether. 
It  was.  however,  found  that  if  the  fibre,  after  drying,  hail 
been  passed  through  benzene  to  remove  any  acid  adher- 
ing mechanically,  no  fatty  acid  remained  on  the  fibre. 
This  indirect  proof,  which  agreed  with  Knecht  and 
Georgeviees'  observations,  was  further  confirmed  by  an 
investigation  of  the  benzidine  salt  of  Xaphthol  Yellow  S. 
In  the  ease  of  wool,  owing  to  much  decomposition  product 
in  the  bath,  the  number  obtained  was  somewhat  high,  but 
with  silk  very  close  numbers  for  the  benzidine  remaining  in 


the  bath  were  obtained.  The  existence  of  dyestuff  salts 
with  relatively  weak  acids  of  high  molecular  weight  is  a 
further  proof  of  the  chemical  theory  of  dyeing,  and  at  the 
conclusion  of  the  paper  several  of  these  salts  are  described. 
The  general  method  employed  for  their  preparation  was  to 
add  the  finely  powdered  base  (precipitated  cold  by  ammonia) 
to  the  molten  acid,  the  salt,  after  cooling,  being  purified  by 
means  of  alcohol.  The  salts  form  metallic  powders,  but 
do  not  possess  any  crystalline  appearance.  In  an  impure 
state  these  substances  have  long  been  known.  They  are 
probably  contained  in  the  colours  used  for  the  dry  dyeing  of 
velvet,  Sc.  The  material  is  worked  in  a  benzene  solution 
of  the  colour  until  the  desired  effect  is  produced,  and  then 
passed  through  a  benzene  bath  apparently  to  remove 
adherent  fatty  aeid.  The  following  table  gives  the  melting 
points  and  solubilities  of  the  palmitates  prepared  ;  e  signifies 
easily  and  s  sparingly  soluble  :  — 


Palmitate  of 


Auram  inc .  0 .  H :il>» .,<>, 

New  Uageala 

Paraiosauilme 

Night  Blue  

Crystal  Violet 

Victoria  BlueB  

Victoria  Blue  4  R 


Melting 

Point. 


°C. 

57 
79 
85 
88 
140 
99 
SO 


Colour  and  Solubility  in 


A  Icon  .1. 


Yellow,  c 


Blue 
Violet 
Blue 
Blue 


Chloroform.        Ether. 


Acetone.       Benzene. 


Yellow, 


Blue 

Violet 
Violet 


Yellow,  s 


Deep  red 

Bed 


Violet 
Violet 

Blue-violet 
Violet 


Yellow,  i 
Insoluble 
Insoluble 
.Deep  red 

Red 

Red 


Carbon 
Bisulphide. 


Yellow,  e 

Insoluble 

Deep  red 

Blue 


Petroleum 

Ether. 


Insoluble 

Insoluble 

Deep  red 

Violet 

Red 

Red 


— T.  A.  L. 


Mercerised     Cotton     Yum,     Dyeing    of,     with     Diamine 

Colouring  Matters.     Leipziger  Fiirber-  u.  Zeugdr.  Zeit. 

1898,47,  [6],  243. 
Cassella  and  Co.   give  the  following  methods  for  dyeing 
mercerised  cotton  :  — 

After  mordanting  with  tannin  and  antimony  (tartar 
emetic)  in  a  bath  containing  '.'a  per  cent,  less  mordant  than 
is  required  for  ordinary  cotton,  basic  colouring  matters  are 
applied  in  a  cold  bath  well  acidulated  with  acetic  aeid. 

Diamine  eolouriug  matters  are  dyed  ns  usual,  but  since 
mercerised  cotton  possesses  a  much  great  affinity  for  these 
dyestuffs  than  ordinary  cotton,  it  is  best  to  prepare  the  bath 
as  follows  : — 1  per  cent,  of  soda,  and  1 — 2  per  cent,  of 
Turkey-red  oil  are  dissolved  in  water,  the  dyestuff  then 
added,  and  after  treating  the  goods  for  half  an  hour,  for  light 
shades,  2 — 5  per  cent,  of  sodium  phosphate,  for  middle  and 
•dark  shades  3 — 8  per  cent,  of  Glauber's  salts,  and  for  black 
15 — 20  per  cent,  of  the  latter  is  added.  Light  shades  are 
entered  lukewarm,  and  after  the  addition  of  the  phosphate, 
the  bath  is  heated  lo  50' — 60°  G.  Darker  shades  are  best 
obtained  by  entering  the  goods  at  50° — 60J  G,  and  heating 
to  the  boil  after  the  addition  of  the  Glauber's  salts.  In 
some  cases,  soap  must  be  used  instead  of  Turkey-red  oil, 
when  the  amount  of  soda  is  increased  to  2 — 4  per  cent. 
Topping  with  basic  colours  takes  place  best  in  a  bath 
slightly  acidulated  with  acetic  acid. — H.  I. 

Fastness  of  Dyestuffs  on  Cotton,  Proposed  Standard  Tests 
for.  E.  Blonde'l.  Bev.  lien,  des  Mat.  Col.  1S98,  2, 
189—192. 

With  a  view  to  securing  uniformity  in  methods  of  deter- 
mining the  fastness  to  various  agencies  of  cotton  dyes,  it  is 
suggested  that  standard  tests  should  be  adopted.  The 
following  are  proposed  : — 

For  measuring  the  fastness  to  soap,  a  standard  solution 
is  prepared  of  50  gnus,  of  white  Marseilles  soap  and  10 
grms.  of  >odium  carbonate  in  10  litres  of  distilled  water. 
100  grms.  of  this  are  weighed  out  into  a  copper  or  porcelain 
vessel,  to  which  an  arrangement  for  the  maintenance  of  a 
constant  level  is  attached,  the  water  evaporated  during  the 
test  being  replaced  by  distilled  water,  The  test  is  made 
by  boiling  in  this  solution  for  10  minutes,  1  grm.  of  the 
dyed  cotton  fabric  to  be  tested,  along  with  0-5  grm.  of  the 
same  kind  of  fabric  in  the  bleached  condition,  the  two  being 


tied  together.  The  samples  are  then  rinsed  in  water,  dried, 
and  examined. 

In  the  case  of  yarns,  the  fastness  to  soap  may  also  be 
estimated  by  immersing  the  sample  to  lie  examined,  together 
with  bleached  yarn,  both  in  the  form  of  banks,  in  a  sufficient 
quantity  of  water  at  45° — 50D  C.  to  moisten  the  hanks 
thoroughly,  and  soaping  them  by  hand.  At  the  end  of  10 
minutes  the  water  is  renewed,  and  the  operation  repeated  ; 
this  is  continued  as  long  as  any  dyestuff  is  removed,  after 
which  the  hanks  are  rinsed  and  dried. 

Dyed  yarns  intended  for  the  manufacture  of  mixed  cotton 
and  woollen  tissues,  which  have  ultimately  to  be  milled,  are 
subjected  to  a  milling  test,  along  with  hanks  of  wool.,  on  the 
small  scale. 

Fastness  to  light  is  determined  by  exposing  under  a 
frame,  with  free  access  of  air,  for  30  days  in  the  months  of 
-May,  June,  July,  and  August,  the  frame  being  placed  in  a 
vertical  position,  facing  the  west. 

Fastness  to  rubbing  and  to  hypochlorites  should  also  be 
tested.  Precise  methods  for  ascertaining  this,  however,  are 
not  given  in  the  original  article. — E.  B. 

Turkey  lied  [Calico  Printing'],  Al/taline  Discharge  of. 
W.  Trjapkine.  Rev.  Gen.  des  Mat.  Col.  1898,  2,  180— 
1S9.     (.See  this  Journal,  1898,  347.) 

Slue  [Indigo]  Discharge. — This  is  obtained  with  indigo, 
reduced  by  means  of  glucose  and  caustic  soda,  under  the 
influence  of  steam  at  100  t '.  There  are  two  ways  of 
effecting  the  discharge.  (  hie  is  to  prepare  the  tissue  with 
glucose  and  to  print  a  mixture  of  indigo  and  caustic  soda. 
The  other  is  to  mix  all  three  reagents  together  in  the  cold. 
Both  methods  are  practised. 

Java  indigo  is  mostly  used  for  the  preparation  of  the  dis- 
charge mixture,  owing  to  its  softness,  which  enables  it  to 
be  readily  ground,  the  large  percentage  of  colouring  matter 
it  contains,  and  its  freedom  from  calcium  carbonate — a  com- 
pound which  in  the  course  of  the  discharging  operations  is 
liable  to  lead  to  the  formation  of  sparingly  soluble  alizarates, 
and  thus  to  render  the  discharge  dull  in  shade. 

In  addition  to  this  kind  of  indigo,  the  better  classes  of 
Bengal  indigo  and  refined  natural  indigos  are  employed. 

The  new  synthetical  product  of  the  Kadis  he  Anilin  und 
Soda  Fabrik  can  hardly  be  said  to  have  found  a  definite 
place  in  calico   printing.      Although    its   purity,   constant 
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position,  ami   fine   stat..   of  division  ate  greatly  iu   its 
favour,  preliminary  trials  mad  w<  uid  seem  to  -how 


Fig.  i. 


Indigo-oeinding  MaCHINK. 

ed  on  the  fibiv  with  more  difficulty  than  nataral 
ind  thai  it  gives  paler  and  greyer  shades  than  the 
These  difficulties  are,  perhaps,  to  be  ascribed  to  the 
absence  of  indirubio  from  it. 

II.    important   operation  of  grinding  the 
for  printing  is   performed  in  either  a 
cradle-mill  or  an  apparatus  uf  the  kind  shown 
in  the  G 

the    first     i.f     the    ahove-mentioned 
methods  of  printing,  the  tissues  are   pn 
with  glucose  solution  of  5      i    B.  at  50 — 60 

( in   the  tissues  thus  pn  | I,  a   bin 

chargi  i     .i-    i'h-    following    is 

>l  :— 2  -.'i  kilo  i  ih  pniii.  7  kill 

water,   10  kilos,   ol  cat  al   SO     I! . 

idigo  (78-  -80  per  cent.)  paste 
res  ol    odium   -ili. 
.  l  litre  of  glycerin  at  28    B  .   0"  I — 0-5 
turpentine. 
I  be  follow  ing  is  an  example  of  a  printing  mixture  for  the 
production  of  a  discharge  by  the  second  method:  -l  kilo, 
of  dextrin  solution  (10:10),]   litre  of  water,  10 

i  .  7.'.  lit t  •  -  ol   indigo  paste  ( 10 

percent.),  1  litre  of  -odium  silicate  at  I  litres  of 

gluoose solution  -it  82    is.,  n-r.'i  litre  of  glycerin  at  28    is., 
0"  i— ii-.'i  lii  i  entine.     In  this 

proportion  of  thickening  agent  is  roquiredtas  the j 
lervi  -  in  part  t  .  thicken  the  mixture.     In  adding  the  indigo 
I  ..Union  of  caustic  soda, 

that   the  temperature  of    the    mixture    shall   not 

h    Ditcharai  tare  of  tho  blue  and  yellow 

discharge  colours  is  erap  reen. 

Thi  .  printed  on  tissues  prepared  with 

gli *e,  m  this  method  admits  of  thi  use  for  the  green,  of 

the  hi".  ixture  which  bas  become  soiled  by    the 

into  it  of  other  colours  (mainly  the  yellow) 
during  printing,  the  blue  discharge-mixture  containing 
gluoose  not  keeping  sufficiently  w<  ii  t..  be  need  in  tins 
manner. 

printing  colour  may  be  prepared  as  helow  : — Blue 
mixture  for  green  t  8*8  litres  of  dextrin  solution  (10: 10), 
2-5  litres  of  caustic  soda  at  :."    It.,  2*8  kilos,  of  Indigo 


paste  (-10  per  cent.).  Printing  mi.rli.r.  :  10  litres  of  yellow 
discharge-mixture  (this  Jouioul,  1898,847),  8*5  litres  of 
blue  mixture  for  green,  0"25  litre  of  turpentine. 

lilurk  Printing  (.'"lour.  —Vanadium  and  potassium  ferro- 
cyanide  Aniline  Black  mixtures  are  used,  the  former  being 
preferred  for  5 — 6,  the  litter  for  - — :i  colour  patterns. 

More  concentrated  mixture-  than  those  commonly  em- 
ployed are  required.  This  is  especially  the  case  with  tl 
which  are  printed  on  tissues  dyed  with  Alizarin,  and  which, 
when  white  and  y.llow  discharges  are  to  be  produced,  have 
to  withstand  treatment  with  bleaching  powder  nfttr  print- 
ing. For  '!--  es  prepared  with  glucose  at  .">  —7  li.  the 
proportion  of  alkali  chlorate  needed  is  75 — 80  grin-,  per 
litre. 

The  black   mixture  is  supplied  to  the  printing  roller  hy 
means  of  a   brush-furnisher.      To    prevent   as   much    a~ 
possible  the  alkaline  colours   transferred  from  the  t 
from  spoil  ..  an  unengraved  roller,  working  in  an 

acidified  gum  solution,  i-  inserted   in  the  printing  machine 
in  front  of  the  roller  by  which  the  black  mixture  is  appl 
This  arrangement  enables   20—80  pieces  of  tissue   to    be 
printed  ilour  is  renewed. 

In  the  case  of! — C  colour  designs,  the  apparatus  shown 
in  the  figure  is  used  with  advantagt 

It  consists  of  a  cast-iron  cleaning-roller  (A),  coated  with 
india  rubber,  placed  in  contact  with  the  printing  roller  ami 
ii  bj  it.  The  colours  transferred  from  the  tissue  io  the 
printing  roller  are  for  the  most  pari  in  turn  transferred  to 
this,  from  which  they  an  removed  b)  the  doctor,  D.  0  is 
a  spirt  pipe,  and  I!  a  doctor,  the  function  of  which  is  to 
remove  the  excess  of  moisture  from  the  surface  of  the 
cleaning  roller.  An  india-rubber  pipe,  II,  conducts  away 
from  the  machine  the   colour   and  water   .is  they  llow  from 

the  .leaning  roller  into  the  trough,  E. 

With   tin-  pieces   of  tissue  can  be 

printed  before  the  printing  colour  becomes  too  much 
deteriorated  to  U8< 


I    U  [CO-PRINTING    APPAJ  Ills 

The  colours  a  commonly  printed  in  the  order,  pink, 
white,  yellow,  green,  blue,  bis  Somi  turn  •  I  oi  let  of 
the  las)  two  is  reversed  in  order  to  obtain  a  bright)  r  shade 
of  bin.-. — v..  II. 

II     .',  Scouring  mul  Bleaching  "f.     Leipxiger  Farber-  u. 
Zcugdr.  Zeit  1898,  47,  [•].  271—273. 
The  oil,  from  the  -pinning  and  weaving  operations  ma* 
removed  from  fabrics  and  yarns  by  subjecting  them  to  the 
action   of  -nun  and  water  i"  a  closed    vessel.    The 
matters  us.-  t..  the  surface,  and  are  ikimmed  "ff  b 

removing  the    B Is.     This  treatment,  thongh  it  sufl 

lor  wool  to  1..  dyed  with  n 

when     the     goods    require    mordanting,     as     for    alizarins. 

Such  wool  is  scoured   in   a   i\ — 3   per  cent,  solution  of 

with  the  addition  of  :!— 4  per  cent,  of  soap,  for  '.  —  ]'. 
hours  at  4.0° — 50  C, and  is  afterwards  washed  with  dilute 
ammonia  and  water. 

Bleaching  with  Sulphur  Dioxide. — The  objectionaUi 
-potting  of  pieees  by  the  dropping  of  condensed  moisture 
from  the  roof  of  the  storing  chamber  may  be  avoided  by 
placing  (team  pipe-  in  the  upper  part  of  the  stoves. 
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The  last  traces  of  sulphur  dioxide,  which  are  almost 
impossible  to  remove  by  washing  with  water,  may  be 
oxidised  by  treating  the  goods  with  dilute  hydrogen  per- 
oxide solution.  The  sulphuric  aeid  thus  formed  is  readily 
removed  during  the  washing  processes. 

Bleaching  with  Sodium  Peroxide. — This  material  lias, 
on  account  of  its  cheapness,  replaced  hydrogen  peroxide. 

For  every  100  kilos,  of  wool  about  10  kilos,  of  sodium 
peroxide  are  required.  Into  a  sufficient  quantity  of  water 
to  wet  the  wool,  containing  1'33  kilos,  of  sulphuric  acid 
(66°  15.)  for  every  kilo,  of  sodium  peroxide,  the  latter  is 
slowly  added  with  continued  stirring.  The  solution  is  then 
neutralised  either  with  more  peroxide,  or  more  sulphuric 
acid,  and  1 — 2  kilos,  of  water-glass  (45°  15.)  run  in  until 
the  solution  is  alkaline  to  litmus.  When  ready,  the  wool 
is  introduced  into  the  cold  solution,  which  is  then  gradually 
heated  to  40° — jo  C.  After  working  for  2  — 3  hours  it  is 
wrung  out,  washed  with  dilute  sulphuric  acid,  and  finally 
with  water.— H.  I. 

Wool,  On  the  Dining  Properties  and  Constitution  of. 
M.  Pi-ud'homme.'  Rev.  Gen.  des  Mat.  Col.  1898,2,  209 
—  213. 

.Schutzenberoer  has  shown  that  the  products  of  hydro- 
lysis of  wool  by  baryta  water  are  analogous  to  those  of 
ordinary  albumin  ;  that  is,  they  contain  products  having  a 
formula  similar  to  that  of  gelatin — 


/ 


I  I 

COX'H;.XH.C,rI4.X.C\H4.CO 


\C0.CH;.NH.C:HJ.XH.C_,H,.C00II 


CO. 


0 


\        .C0.CH.,.XH.C,H4.N.(.\1I1.< 

XCO.CH.:.NH.C,H4.XH.C\H4.COOII 

and  to  albumin,  which  contains  the  typical  groups — 

(* ..( ).,  {  and  the  carbamide  irroup,  CO  { 

'  \  N  =  N  N  = 

The  author  points  out  that  the  ordinary  operation-  of 
washing  and  bleaching  wool  with  agents  such  as  hydrogen 
peroxide,  dilute  aeids,  alkalis,  and  bleach,  play  an  im- 
portant part  in  determining  the  affinity  of  the  wool  for 
both  acid  and  basic  colouring  matters. 

Wool,  after  treatment  in  various  baths  (such  as,  for 
example,  500  gnus,  of  sodium  sulphite,  1,000  grms.  of 
water,  30  grms.  of  sulphuric  acid  for  about  24  hours,  or 
this  treatment  followed  by  digestion  with  hydrogen  per- 
oxide solution,  &c),  was  dyed  with  typical  acid  and  basic 
colouring  matters.  Taking  100  as  the  maximum  intensity 
of  colour,  the  following  table  shows  approximately  the 
results  of  the  experiments  : — 


Experiment. 


Treatment. 


I. 

so. 

II. 

so2  +  H»Os 

III. 

SO.  +  Xa.CC. 

IV. 

SO,  +  H..O.  +  Na  n  i , 

V. 

Water  only 

Intensity  of  Colour. 

Basic 

Acid 

Colours. 

Colours. 

50 

40 

100 

50 

80 

100 

80 

90 

20 

70 

These  results  are  quite  in  accordance  with  wool  having  in 
its  constitution  the  group — 


I  I 

N.C«Hi„.CO 


e.g.,  on  treatment  with   sulphurous   acid  this  group  would 
probably  become — 

l_        ~ f  /OH 


N.C„H2*.C 


\ 


S03H 


thus  the  aeid  function  of  the  molecule  becomes  accentuated, 
and  therefore  its  affinity  for  basic  colouring  matters  is 
increased,  as  is  shown  in  the  table.  The  other  results  can 
be  explained  in  a  similar  manner. 

The  sulphur  in  wool  is  probably  combined,  either  as  — 

S- 


N.CsEBn.CO        or         N.C»H2„.CS 

it  is  also  contained  in  the  yellow  natural  colouring  matter- 
in  wool.  Experiments  on  the  quantity  of  .Magenta  which 
untreated  wool  will  take  up,  point  to  the  conclusion  that 
wool  contains  less  than  four  carboxylic  groups. 

It  is  well  known  that  wool  will  absorb  nitrous  acid  and 
combine  with  phenols  in  alkaline  solution;  it  is  therefore 
supposed  to  contain  XR,  groups,  whereas  Scbutzenberger's 
formulae  contain  no  NH2  groups,  but  only  Nil  groups.  It 
is  pointed  out  that  nitrous  aeid  could  form  nitrosamines 
with  the  NH  groups,  which  would  also  give  ."lours  with 
phenols.— C.  M. 

Paranitraniline  Bed,  Perfected  Method  of  Dyeing  with. 
A.  G.  Green.     Kev.  Gen.  des  Mat.  Col.  1898,  2,  214 — 

21C. 

Aftkk  several  experiments  on  the  development  of  /oXitrani- 
line  Red  on  mercerised  and  untnere  rised  cotton,  the  author 
concludes  that  the  jS-naphthol.  in  certain  quantity,  combines 
intimately  with  both. 

The  maximum  quantity  of  S-uaphthol  which  gives  the 
best  shade  is  2  per  cent,  for  uninerecrised  and  1  per  cent, 
for  mercerised  cotton  ;  hence  in  the  latter  the  combination 
is  more  intimate.  The  shades  produced  by  these  quantities 
of  /3-naphthol  are  practically  identical,  and  it  is  claimed  that, 
by  the  new  method  with  mercerised  cotton,  in  spite  of  the 
cost  of  preparation  of  the  latter,  the  total  co-t  i.  less,  owing 
to  the  decreased  quantities  of  paranitraniline  and  3-naphthol 
required. 

The  following  is  an  example  of  the  new  method: — The 
cotton,  bleached  or  not.  is  immersed  for  1  hour  in  a  cold 
solution  of  caustic  soda,  20:  B.,  anil  is  theu  washed  until 
most  of  the  soda  is  removed.  It  is  now  passed,  in  quantities 
of  1  kilo,  at  a  time,  through  a  bath  containing  \\\  litres  of 
•' Xaphthol  Solution  1'  X  "  (Clayton  Aniline  Co.).  and 
II5  litres,  of  water;  after  each  kilo.,  8.5  e.e.  of  naphthol 
solution  P  X  must  be  added  to  the  bath.  The  cotton  is  now 
rolled  and  dried.  The  diazo  solution  is  prepared  thus  :  — 
For  every  75  kilos,  of  cotton,  1  kilo,  of  paranitraniline  X  F 
((  layton)  is  mixed  with  2^r  litres  of  cold  water,  2  litres  of 
HC1  35  per  cent,  or  2i  litres  of  HC1  28  per  cent.  The 
mixture  is  agitated,  diluted  with  5  litres  of  cold  water,  then 
5(12  grrcs.  of  nitrite  of  soda,  dissolved  in  2|  litres  of  water, 
are  added,  all  at  once.  The  whole  is  diluted  to  30  litres, 
and  keeps  well.  To  develop,  to  2k  litres  of  this  solution 
add  12\  litres  of  cold  water  and  2t  litres  of  sodium  acetate 
solution,  obtained  by  dissolving  1  kilo.  815  grms.  of  acetate 
and  345  grms.  of  carbonate  of  soda  in  30  litres  of  water. 
Add  the  cotton  in  quantities  of  1  kilo,  at  a  time,  and  after 
each  development  add  375  e.c.  of  the  diazo  solution  and 
375  c.c.  of  the  sodium  acetate  solution. 

When  75  kilos,  of  cotton  are  thus  developed,  to  finish 
they  are  soaped  for  10  minutes  with  A  per  cent,  soap 
solution  at  60°  C— C.  M. 

Paranitraniline  Red  and  Allied  Colours,  Note  on  some 
Properties  of.  E.  Kuecht.  J.  .Soc.  Dyers  and  C'olourists, 
14,  [6],  123. 

Ix  the  discussion  following  the  paper  on  "  Paranitraniline 
Red  in  Dyeing  and  Printing"  (this  Journal,  1897,  139), 
J.  Rhodes  referred  to  the  solubility  of  Paranitraniline  Red 
in  organic  acids,  such  as  acetic  and  tartaric. 

Further  investigations  have  been  made  by  the  author,  who 
experimented  upon  the  insoluble  azo  dyes  obtained  by  pre- 
cipitating diazotised  paranitraniline,  a-naphthylamine,  and 
6-naphthylamiue  with  sodium  /8-naphtholate.  All  three 
products  are  volatile,  which  confirms  the  results  of  practical 
experience  with  regard  to  hot  pressing;  for  it  is  known 
that  such  colours  interwoven  with  white,  mark  off  badly 
when  hot-pressed. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [July 


In  accordance  with  the  observations  of  Rhodes,  Para- 
nitraniline  Red  was  found  to  be  soluble  in  acetic,  tartaric, 
and  citric  acids,  but  not  in  formic  (50  percent.).  It  is 
insoluble  in  boiling  water,  hydrochloric  a  rid,  and  aqueous 
alkalis,  but  soluble  in  alcoholic  caustic  soda  with  a  violet 
colour.     It  dissolves  in  com  sulphuric  acid  to  a  red 

.11,  which  or.  dilution  with  water  turn-  red  and  then 

orange. 

It  ,.  dily  soluble  in  benzene,  toluene, 

chloroform,  carbon  bisulphide,  methyl  and  ethyl  alcohols, 
From  some  ol  thea  I  can  be  easily 

crystallised.  The  colours  obtained  from  diazotised  a-  and 
0-naphthyhunine  behave  similarly  to  Paranirranihne  Red, 
being  however  more  readily  soluble  in  benzene  and 
toluene. 

a-Naphthylamine  Maroon  and  0-Naphthylamine  Ked,  in 
contradistinction  to  Paranitraniline  Red,  are  extremely 
difficult  to  disi  barge  bj  means  of  reducing  agents.  All 
three  azo  dyes  mentioned  are  soluble  in  oils — e.g.,  olive  oil — 
and  in  molten  paraffin  wax. 

In  the  discussion  which  followed  this  paper,  Jansen  stated 
that  the  action  of  nitric  acid  on  Paranitraniline  Ked  gave 
a  remarkable  n  suit.     It  dissolved  in  the  acid  to  a  clear  solu- 

ti whi.h  wa- found  to  contain  diazotised   paranitraniline 

and  nitronaphtbol. 

Thus  the  failure  of  the  author  to  proiluce  I'aranitrnniline 
Bed  '■.  by  treating;  with  strong  nitric  acid  cotton 

dyed  with  the  orange  benzene-azo-jB-naphthol,  i-  accounted 
for.— J.  i:.  II. 

Paranitranilim  Red,  Tannin  !<•         -  for,     J.  I. anger. 

Bull,  de  Rouen,  1898,    I]  /  Leipziger  F&rber-  u.  Zeugdr. 
Zeit.  18  18,  47,    6],  241—242. 
Tin:  property  of  tannin  to  form  insoluble  lakes  with  diazo- 
au.l  ti  "  i  pounds  is  employ  i  d. 

tylet  the  fabric,  prepared   with  0-naph- 
i-    printed    with    e  innin, 

loo  grms  :  water,  250  grms.;  im  solution  (I  5),  200 
arms  solatioi         ide  by   dis 

solvit  mstic 

B  ,  and  diluting  to  1,200  litres)  100  grms. 
On  introducing  the  goods  into  the  developing  bath  ol 
zotised  parai  itranilinc, the  tannin,  combining  with  the  diazo 
com;  n  the  B-naphthol ;  on  wash- 

the  tannii 
.ire  obtained. 

i '.,/..,:  ire  obtained  bj  printing  along  with  the 

tannin,  ba  ring  matters,  such  at  Methylene   Blue, 

Anrainiue.  Victoria  Klue  II.  ftc,  tartaric  or   citric  acid  and 

the   diazo-developing    bath    the 

tannin  colours   are  ti \e.l  bj   si  iges  through  the 

•■rand  Platl  machine,  and  after  dyeing  1   washing 

follows   a  treatment  in  a  tartar  emetic  bath  before  soaping. 

ring   matters  and   tannin    . 
ililu*  i|  I,  the  gum  solution  is  replaced  b\  a  thickening 

ma  ind  dextrin,  and  i;  i  soap  solution  i-  use 

—II.  I. 

Paranitranitini  Red,  Solvent!  fur.    ( '.  Eurz.     Rev.  Gen. 

.'.  188 
Sic  tmA.i  Will..; 

letion  of  Certain  t  -  on. 

apti  •  Bj        r.26,  I   ■  i 
Bi  ti  solution  of  an  ilkalini 

wnh  cln  ''.tin    authors  prepared  double  c 

nati  nn  and  ammoninm  or 

im  (.i  om|  I  125,  I'"" 

0W   that  similar  iloubli 
bonates  mat   I 

nam,  thi  "t  of 

carbonic  acid  is  pasted  through  the   tubulated  tl  > ~k  already 
described    (/or,  n't.)    and   chromou  led  in 

wati  iid   is 

decanted    and  ■*     >   20    ;  m    of 

ite    in     water     previous]]  I  'n 

shaking,  the  chromous    acetate  dissolves,  and  in  a  short 
time    a    yellow    crystalline 
concentration    mentioned    is    essential    to  fne 


product,  after  de-carnation,  is  washed  with  a  little  boiled 
water  until  free  from  potassium  acetate,  then  several  times 
with  alcohol,  and  finally  is  dried  in  the  same  flask  on  a 
water-bath.  It  may  also  be  prepared  by  adding  a  tepid 
saturated  solution  of  potassium  bicarbonate  to  moist 
chromous  acetate  ;  in  this  case  carbonic  acid  is  evolved.  The 
salt  is  a  yellow  powder,  closely  resembling  ferrous  oxalate 
in  colour.     Under  the  mien -cope  it  is  seen   in  the  form  of 

i     ydlow    hexagonal    prisms.      It    dissolves    in    ».. 
with    a   yellowish-brown   colour,  but    is  slowly  deposited 
therefrom  in   a  modified  form,  insoluble  or  only    slightly 
-oluble   in   water.     The   salt   is   also   precipitated   from    its 

us  -olution  by  the  addition  of  potassium  i 
Like  the  corresponding  sodium  and  ammonium  -alt-,  it  i- 
an  energetic  reducing  agent,  decomposing  water  below 
loo  C.  Ileaied  in  vacuo  or  in  an  inert  gas  it  becomes 
brown,  reverting  to  its  original  colour  on  cooling.  This 
property  is  retained  up  to  l  which  tempe- 

rature the  -alt  decomposes.      It  is  stable  ill  dry  air  for  some 
time,  but  in   moi-t  air  is  oxidised,  chromic  hydrate  being 
formed.      Weak  acid-,   if  air  be  excluded,  dissolve  till 
with  a  blue  colour.      Analyses,  details  of  which   are   given, 
agree  well  with  the  formula  (K,C(  din.    Another 

I        -sium   salt  has  also  been  prepared,  of  uncertain  com- 
position, distinguished  by   it-   red-brown  colour.     A 
brown  compound  of  uncertain  composition  i-  obtained  by 
adding  moist  chromous  acetate  to    a   saturated   solution   of 
magnesium  carbonate  in  wal  ed  with  carbonic  acid. 

This  compound  decompose-  water  at  100° C.,  but  attempts 
to  form  similar  double  -alt-  with  the  carbonate-  of  the 
alkaline  earths,  failed. — T.  A.  L. 

^11— ACIDS,  ALKALIS,  AND  SALTS. 

Thirty-fourth  Annual  Report  oh  Alkali,  ftc.  Workt,  by  toe 
Chief  Inspector.     Feb.  9,  1893. 

Tin  present  Report,  the  third  presented  by  Mr.  R.  Forbes 
Carpenter,  shows  a  diminution  in  the  number  of  works 
registered,  as  compared  with  the   preo  Eng- 

land,   lie], in, I,   ami   Wales,   of  Hi,  the  numbers   being,   for 

,  l,(i"4,  and  for  1897,  1,058,  the  difference  being  chiefly 
in  alkali  works,  which  wen  latter  year  as  against 

a   the  former  year.      There  is   no  material  change,   at 
compared  with  the  twi  irs,  in  the  amount  of 

the  es>  ape  Three  prosecutions  have  been 

instituted  under  the  Act-,  in  only  one  of  which  a  substantial 
p.  naliy  was  exacted.  The  system  so  wisely  inaugurated 
when  land  Derby  made  the  happy  selection  of  the  lute 
1  ir  Angus  Smith  to  administer  the  then  recently  passed  Acts, 
in  consideration  for  the  needs  of  the  manufacturers,  and  of 
assisting  them  with  such  -killed  advice  as  onbj  experience 
distributed  over  wide  areas,  joined  with  high  scientific 
attainments,  could  afford,  has,  as  continued  by  his  si. 
sors,  enabled  the  working  of  the   Vets  to  be  not  only,  at 

Dtended,  a  protection  from  avoidable  nui-an 
the  general  public,  but  an  actual  boon  to  the  manufacturers 
themselves.     I  aspectoi  writes:  "High  as 

is  the  standard  of  management  of  the  United  Alkali  Com- 
pany, who  cm'  ■      a  portion  of  this  indui 
decomposition  .their  highly-skilled  staff  do  not  feel  that  it 
won                                veil   if  it   w i  re  possible,  to  disp 
with  the  check  on  the  conduct  of  th  ans  that  is 
supplied   by   the    constant    \i-it-   of    traiued   indcpeti 
chen                                                         •   with  ih,-  oper.ii 

with  tin    difficulties  presented,  and   with  ilnir 

Some 
•i  on  the  influences  of  alkali  and  of  tar 

works  on  ih.  h  surrounding  districts.    It  ap| 

thai  tin   \  in  the  running-off  of  pitch  ai 

high  ough  that  chil- 

droi  '  io  such   « 

to  inhale  the  vapours.    In  such  neighbourhoods,  not  i 
diseases  are  fewer,  and  epidemics  seldom  oc  ur.      \   mild 
isles  that    broke  mil  in  1896  in  the  chemical 
wort  no  fatal  cat  ond  this  district 

the   epidemic  was   severe   and  "verj    fatal."     Pulmonary 
illy  phthisis,   nre   mitigated    in   such 
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localities.  The  death-rates  also  bear  a  very  favourable 
comparison  with  those  of  outlying  districts.  Vegetation, 
however,  suffers  from  vapours  which  are  harmless  to  the 
inhabitants. 

Hargreaves'  process  for  the  manufacture  of  sodium 
chlorate  from  chlorine  and  sodium  carbonate  pentahydrate 
has  been  successfully  worked  on  a  large  scale  during  the 
past  year,  compart  tower  absorbers  of  special  construction 
having  dealt  efficiently  with  the  waste  gases.  There  is 
stated  to  be  strong  competition  on  the  Continent  in  this 
manufacture,  conducted  by  electrolytic  processes,  with  water 
power  as  the  source  of  energy.  At  home,  chlorine  is  actively 
manufactured  by  electrolytic  processes  in  four  works,  and 
the  commercial  practicability  of  the  Hargreaves  and  Bird 
electrolytic  cell,  decomposing  lu  lb.  of  salt  per  hour  with 
100  feet  of  diaphragm  surface,  is  being  tested,  with  a  view 
to  extensive  working  in  the  present  year.  In  one  of  the 
four  works  where  chlorine  is  produced  electrolytically,  a 
solution  of  zinc  chloride  is  decomposed ;  in  the  others 
sodium  chloride  is  used.  The  workpeople  do  not  appear  to 
suffer  any  injury  to  health  in  these  processes,  notwithstand- 
ing the  use  of  mercury  ;  and  the  absorption  of  chlorine  in 
the  manufacture  of  bleach  is  satisfactory.  Three  works  in 
the  United  Kingdom  (inclusive  of  one  in  Scotland)  produce 
chlorine  by  the  nitric  acid  process,  liquid  hydrochloric  acid, 
obtained  in  the  usual  way,  being  employed,  objections 
having  arisen  to  the  proposed  use  of  the  gaseous  acid.  The 
large  quantity  of  dilute  sulphuric  acid  resulting  from  the 
nitric  acid  process,  which  it  is  necessary  to  reconcentrate, 
makes  special  attention  to  the  prevention  of  the  escape  of 
acid  vapours  of  great  importance. 

In  sulphuric  acid  works,  and  especially  in  such  as  are 
not  provided  with  Glover  and  Gay-Eussac  towers,  the 
inspector  recommends  the  use  of  Strype's  form  of  the 
automatic-balanced  damper.  "The  balance  is  obtained  by- 
use  of  a  hollow  bell-shaped  float  of  lead,  communicating 
freely  with  the  exit  flue  below,  and  to  which  the  damper  or 
valve  is  attached  ;  the  liquid  in  use  to  float  the  luted  bell 
being  in  some  eases  glycerin,  where  the  apparatus  is  exposed 
to  frost.  When  balanced  by  a  counterpoised  weight  at  the 
other  end  of  the  steelyard,  this  bell  is  very  sensitive  to 
changes  of  draught,  and  a  great  uniformity  of  pull  on  the 
chamber  is,  by  this  simple  means,  automatically  attained." 
The  Lunge-Rohrmann  tower,  though  only  used  as  vet  in 
one  works  in  this  country,  is  coming  into  extensive  use 
abroad,  especially  as  a  deuitrator  on  the  top  of  the  Glover 
tower,  whereby  the  latter  is  confiued  to  the  work  of  con- 
centration only.  In  works  using  spent  oxide  as  source  of 
sulphur,  and  where  consequently  the  nitrogen  oxides  are  in 
danger  of  being  destroyed  by  ammonia  or  c3-anogen  com- 
pounds, the  application  of  the  Lunge-Rohrmann"  tower  is 
particularly  valuable.  The  introduction  of  cooling  shafts 
in  sulphuric  acid  chamber  space,  has,  in  one  works,  increased 
the  productive  power  20 per  cent.  The  advantages  attending 
the  use  of  the  Delplace  system  of  chambers,  and  of  the 
interposition  between  chambers  of  a  series  of  towers,  as 
described  by  Hacker  and  Gilchrist  (this  Journal,  1894, 
1142)  are  also  stated.  The  Kessler  form  of  concentrating 
apparatus  continues  to  give  satisfaction  in  .Scotland,  where 
its  use  has  extended  to  three  works. 

Considerable  difficulty  has  been  found  in  working 
Hasenclever  sulphuric  acid  concentrating  pans,  as  well  as  in 
the  system  known  as  Webb's  process,  in  effecting  complete 
absorption  of  the  acid  vapours,  lu  testing,  it  was  found 
that  to  absorb  the  gases  completely,  required  most  violent 
and  prolonged  shaking  of  the  bellows  aspirator,  as  other- 
wise •'  the  acid  indicated  by  the  test  was  often  one-third 
less  than  that  actually  present,''  and  as  long  as  any  of  the 
"  white  vapour  "  absorbed  with  difficulty,  remained,  some 
hydrochloric  acid  also  remained  unabsorued.  The  experi- 
ments instituted  by  the  inspector  showed  that  the  formation 
of  this  fume  depended  on  the  rate  at  which  the  dry  or 
moist  air,  C(  ,  S(  U  &c.,  were  introduced,  rather  than  on 
the  nature  of  the  gas  used.  The  introduction  of  a  cold 
gas  caused  immediate  condensation  of  the  white  fume, 
which,  after  disappearing  in  the  neck  of  the  retort,  re- 
appeared in  the  Woulff's  bottle,  and  even  traversed  the 
final  condenser  and  soda  solution.  After  many  experiments 
the  scrubbing  bulb  and  apparatus  here  sketched  was  adopted. 
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The  solution  in  the  bottle  is  water  and  hydrogen  per- 
oxide. It  will  be  seen  that  the  gas  is  broken  up  into 
bubbles  by  passing  through  the  holes  pierced  in  the  inner 
tube,  and  then  comes  into 
contact  with  the  rubber 
clippings  in  the  space  be- 
tween the  inner  tube  and 
outer  perforated  bulb.  The 
rubber  clippings  in  the  exit 
tube  are  kept  moistened  with 
water  coloured  with  methyl 
orange,  which  indicates  at 
once  the  passage  of  any  acid 
vapour.  A  series  of  tests  is 
given,  proving  the  satisfac. 
tory  working  of  the  appara- 
tus. Curious  anomalies  were 
found  in  the  testing  of  acid 
escapes,  notably  when  made 
with  different  apparatus,  and 
even  to  some  extent  wdien 
made  with  the  same  appa- 
ratus when  the  gases  were 
drawn  from  different  points 
in  the  diameter  of  the  flue. 
These  anomalies  have  been 
made  the  subject  of  careful 
investigation,  details  of 
which  are  given.  Some  in- 
genious experiments  are  also 
describeil  having  for  their 
object  the  determination  of 
the  extent  of  area  from  which  a  tube  could  draw  gases, 
moving  at  a  known  velocity,  across  the  direction  of  the  tube. 
The  contributory  area  had,  in  the  case  of  a  tube  of  1  •">  mm. 
diameter,  a  maximum  radius  of  4  mm.,  and  in  that  of  a  tube 
of  3  mm.  diameter,  a  maximum  radius  of  C  mm.  under  the 
conditions  of  the  experiment. 

A  statement  in  tabular  form  is  given  of  the  results  of  the 
working  of  oxide  of  iron  purifiers  with  concurrent  revivifi- 
cation by  regulated  steam  and  air  admission,  reference  to 
which  was  made  in  the  two  previous  reports.  From  87  '5 
to  90'  l  per  cent,  of  free  to  total  sulphur  was  obtained  in 
the  different  runs,  the  total  sulphur  being  respectively 
46-S7  and  57  '05  per  cent,  of  the  dried  oxide.  Attention  is 
directed  to  a  method  of  disposing  of  hydrogen  sulphide  in 
works  using  the  continuous  process  of  distillation  (but 
where  the  output  is  too  small  for  application  of  the  Clans 
process),  which  has  been  in  u<e  for  some  years  at  a  factory 
in  the  South  Midland  district,  and  is  likely  to  receive 
further  extension.  The  well-dried  gases  are  passed  to  a 
specially  constructed  furnace  for  complete  combustion,  and 
the  resultant  gases,  after  cooling,  pass  to  the  bottom  of  a 
tower  packed  with  limestone,  and  fed  with  water  by  a 
tumbling-box  arrangement.  Solution  of  calcium  bisulphite 
is  thus  collected.  This  process  has  also  been  successfully 
applied  to  the  acid  gases  arising  from  the  manufacture  of 
Venetian  red.     The  following  table  shows  the — 

Amount  of  Sulphate  of  Ammonia  produced  in  the  United 
Kingdom. 


1            1 

O                       0 



1897. 

1896. 

1S95. 

Producer    gas. 
carbonising  wo 

coke, 

-ks. 

and 

Tons. 
138,744 
17.779 
37,153 
10,621 

Tons. 

127  198 

16,311 

37,822 

9,078 

Tons. 

119,643 

1  t.588 

38,333 

7,083 

Total 

198,280 

190,909 

179,651 

These  figures  relate  to  production  merely,  not  to  what  is 
marketable.  In  the  manufacture  of  metallurgical  coke,  it 
is  stated  that  by  use  of  efficient  plant  there  may  be 
obtained,  stated  as  values  at  present  prices  from  a  unit 
of  fuel  treated,  68  per  cent,  value  of  coke,  J  per  cent,  of 
tar,  9  per  cent,  of  ammouiacal  liquor  (in  terms  of  sulphate), 
and  IS  per  cent,  of  light  oils,  chiefly  benzol. 


THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY.        [July  so,  1898. 


The  annexed  table  shows  the  results  of  the  examination 
of  ammoniacal  liquors  from  various  sources,  but  all  from 
gas  works,  one  being  a  Scottish   factory  in   which   special 


attention  is  paid  to  the  removal  of  carbonic  acid  from  the 
gas,  by  use  of  a  washer  of  special  construction  : — 


Liqu 

Xw. 

4 

e 

.. 

6*2! 

Cyanide. 


cyanide. 


Chloride    ! 

calculated 

isS    I 
pi  ■  cent. 


Distribution  of  Sulphur. 


As 

Sulphate. 


As 
Bulpho- 
cyanide. 


AsThio- 

sulplmte. 


Sulphide. 


(percent.    B  percent    8 percent.   B percent. 


Total 
Bulphur. 


1'.  r  Cent. 
Sulphur  to 
A  inn  Q 


Absent 
able  in 

Small  traces 

Consider-       Absent 
able  tr 


o-uoo 

til 

0-55 

00330 

34(34 

0-U20 

0-59 

7-.il 

S-66 

85-8J 

0*6981 

88*40 

0-43 

1  l-io 

8*84 

78 '98 

0  7100 

80*20 

0-12 

4*08 

W  17 

1083 

6B'67 

0*|M8 

9*88 

A  id  i 


Liquor. 


Pre 


Pixed 


percent.  per  Cent.  ],t;ri Vlll  '__ 

li. l.. 


I. as   " 


I '827 

I '84 

2-  47i! 


II' 1 10 
0*9!8 

o-  ieo 

0*120 


1-717 
2*236 

1*988 
1*262 


lnl-nii 
181 '47 
91  -76 

74*24 


Carbonic  Acid. 

B. 



H.E. 

1  '880 
2-088 
I '890 
2-019 
1-488 

83*18 
91*77 

Sulphuretted 
Hydrogen. 


C. 


PerCent. 


0*6340 
0*8970 
0*628 


H.E. 


88*77 
87*80 


Total 

B.^C. 
H.E. 


Difference 

Acids. 

H.  +  C.-A. 

H.K. 


Difleience 

B.  +  C.-A. 

Ml 

ii  i: 

100). 


of  Acidi 

as  Bfi. 


121-27 

4-80'  87 

+  20-07 

_      .>•■!.» 

28*8 

-  5'SS 

27'0 

11  115 

+  10-23 

-■-7 

73*74 

-  0-60 

-  0-67 

7".i 

The  total  amount  of  sulphate  of  ammonia  used  it   the 
United    Kingdom   foT  agricultural   purposes  in   1897   was 

about   70, tons,  an  increase  of  about   2,000  tons  over 

the  preceding  year.     Frai took  from  us  10,000  tons  more 

in  tbi    on      pi I,  and  Germany  and   Belgium  together 

18,000   tons    in  oo.      Continental    production   of  the    salt 

it.  except   in  France,  where  the  pro- 

tion  i«  diminishing.     Experiments  have   been  nude  on 

Lord  li  tl    Dalmeny  on  the    comparative 

value  of  111  i  hi  Bulphate  of  ammonia  and  nitrate 

.  la,  which  -how  an  advantage  for  the  former  in  respect 

to  bay .  pi  turnips,  both  ■•  eight   and 

quality  of  the  ei  In  oats  the  difference  was 

The  following  is  an  account  of  the — 

r<        '    Mineral  /'  C  and  i\ 

imported. 


1884, 

1896. 
122,000 

1888. 

1897. 

1 

t«"S 

16,164 

rhe  amount  of  nitrate  of  soda  imported  into   I   irope  in 

i is.     ■■  l  hii  Bgun  ."  il   i-    .  oi  u  ked, 

interval  in  connection   with   the  use  ol   Bulphate  of 
ammonia,  and  our   exports  of  tins   to   the  Continent,  as 
.  ol  ammonia." 

The   i  tar  distillation  has  I i  watched  from 

finish,  and  thi  i  tabulated. 

fatal  ■  ■  l  iii  t.H  works  during  I 

1 1      Rocpfnei '-   ■  method   for  obtninii 

is  nlri  ol\  in  op<    it'  m  in  this  eounti  j*.     It  is 
■fated  on    \ir,  .1    \'     a  it  1  K.H  P,  hour 

produci  -  i  Hi  of  sine,    n  compared  with  0'S  in  the 
copper,  and  that  the  displacement  b-  methods, 

ol  the  oldei  -  I  bis  metal  in  the  future 

probable. 

The  report  contains   1S9  pages,  of  which  n  pagi 
Bcotland.— E.  S, 


Calcium  Chloride  Solutions,  Electrolysis  of .  [PreparaHe* 
i>f  ( 'hlorates.]  H.  Biscboff  and  1- .  Foerster.  Zeits.  f. 
Elektrochem.  1898, 4,  164—570. 

Is  his  investigation  of  the  electrolytic  formation  of  chlorates, 
Oettel  (this  Journal,  1895,  198)  refers  to  a  difference  in 
the  behaviour  of  potassium  chloride  and  calcium  chloride 
solutions.     In  the  former  case  the  cm  rarely 

exceeded  GO  per  cen*...  whilst  in  the  ca t  the  latter  -alt  it 

rose  to  ab  »ul  v7   pei  a  nt,     8  uce  no  further  details  havi 
been   published,  the  authors  decided    to  re-investigate  the 
subject. 
Tin -    first  repeated  Oettel's  experiment,  and  found  that, 

on  electrolysing  a  solution  i taining  90  per  cent.  KCI  and 

l-.'i  per  cent  Ix i  HI,  the  current  efficiency  was  69"8  pei 
ceni. ;  the  current  densities  ai  the  ano  Ic  and  cathode  being 
respectively  9*1  and  13  amperes  per  sq.  dcm.,  whilst  lh< 
K.M.1-".  employed  was  4*9  volts.  On  now  substituting 
the  potassium  chloride  an  equivalent  solution  of  calcium 
chloride  (14*88  per  cent.  CaClj)  the  current,  efficient*] 
increased  to  81*1  per  ceut.,  hut  the  I.M.I,  necessary  was 
C-"  volts.  The  temperature  in  both  of  these  i 
was  ii  C.  Further  experiments  were  then  madi  to  deter. 
mine  the  current  density  and  concentration  most  Favourable 
for  the  production  of  a  good  j  icld  of  calcium  chlorate,  and 
ii  was  found  tbnt  the  solution  should  contain  at  lo3~i  10  per 
cent,  of  CaCI  ■  bul  preferably  mueh  more.  The  current 
densitj    should  10  amperes   per  sq  dcm.  al  the 

anode,  and  al  Icasl  twice  as  much  at  the  cntho 

land  all.  'i     of  barium  chloride  were 

I,  Km    the  current  ,-lli  Di  ■nil, 

lower  than  in  the  cast  of  potassium  chloride.  The  authors 
consider  tl      I  lional  behaviour  of  calcium  chloridi  i- 

tttributed  to  the  fact  that  during  electrolysis,  an  insoluble 
layer  or  diaphragm  of  calcium  hydrate  is   formed  on   the 
lodcand "thai  thin  then  pn  vent*  ih    redui   i  hypo- 

chlorite which  is  lir-i  foi  med  The  bulk  of  th  ■  calcium  hydrate 
on  the  cathode  ;s  converted  into  In  pocbloriteor  chlorate  by 
the  chlorine  liberate  I  al  the  anode,  bul  n  etion 

invariably    ;  at  the  bi  ttora   of  the  cell. 

The  resistance  of  the  film  of  calcium  hydrate  on  the  cathode 
-  the   employment   of  a    higher  K.M.F.   for  the 
!  n .    expi  riment,  mad'    al  0   ' 
i.M.i.   was    i    7  volts,  whilst   in   the  ca*    of  the  eonre- 
sponding  potassium  chloride  solution  4  •  7  volts  w  insufficient. 
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If  the  yield  of  chlorate  in  both  cases  be  referred  to  the 
actual  electrical  energy,  and  not  merely  to  the  current  used, 
then  the  employment  of  calcium  chloride  for  the  electrolytic 
manufacture  of  chlorates  no  longer  appears  in  such  a 
favourable  light.  This  difficulty  may,  however,  be  over- 
come by  conducting  the  electrolysis  at  about  50°  C,  when 
the  active  diaphragm  of  calcium  hydrate  which  forms  on 
the  cathode  becomes  so  thin  that  its  resistance  no  longer 
requires  the  application  of  such  a  high  E.M.F.  Thus,  on 
repeating  the  experiments  already  described  at  50:  C.  instead 
of  at  0°  <_'.,  the  following  results  were  obtained: — (1)  KC1 
solution:  E.M.F.  =  4'4  volts;  mean  current  efficiency,  55"  1 
per  cent.  (2)  CaCl..  solution:  E.M.F.  =  4-55  volts ;  mean 
efficiency,  76 '6  per  cent. 

Only  a  slight  increase  of  voltage  was  necessary  for  the 
electrolysis  of  the  calcium  chloride  solution,  but,  on  the 
other  hand,  the  yield  of  chlorate  had  somewhat  diminished, 
owing  to  the  increase  in  the  amount  of  reduction  of  hypo- 
chlorite which  took  place. 

By  increasing  the  concentration  of  the  solution  and  the 
current  density  at  the  cathode  in  accordance  with  what  had 
previously  been  found,  the  results  obtained  were  as 
follows  :  — 

The  solution  electrolysed,  contained  222  grms.  CaCl., 
per  litre,  whilst  the  current  density  was  7 — 8  amperes 
per  sq.  dcm.  at  the  anode,  and  18 — 20  amperes  per  sq.  dcm. 
at  the  cathode,  which  consisted  of  two  sheets  of  nickel  foil, 
one  on  either  side  of  the  platinum  anode.  The  K.M.F. 
necessary  varied  from  5-2 — 5-9  volts,  and  the  mean  current 
efficiency  was  87 '  7  per  cent. 

These  results  show  that  the  industrial  manufacture  of 
calcium  chlorate  by  electro-chemical  means  is  worthy  of 
attention. —  J.  S. 

Ammonia-Soda    Works,  Effluent  from.      G.  Lunge.     Zeits. 
f.  angew.  Chem.  1898,  488—489. 

A  reply  to  Jurisch  (this  Journal,  1898,  349),  who  criticises 
a  statement  of  the  author  in  his  "  Soda  Industry  "  with 
regard  to  the  determination  of  ammonia  in  the  effluent 
from  ammonia-soda  factories,  pointing  out  that  although 
in  several  commercial  analyses  it  is  not  possible  to  read 
with  accuracy  to  the  third  or  even  second  decimal  place, 
this  is  by  no  means  true  of  the  small  quantities  of  ammonia 
which  are  here  in  question  (0004  grm.  per  litre), 
amounting,  however,  in  the  aggregate  to  a  considerable 
•quantity.  He  points  out  that  in  potable  waters,  account  is 
taken  of  differences  of  0-00000)  percent.,  whilst,  on  the 
other  hand,  in  cases  in  which  large  quantities  of  ammonia 
:ire  concerned  {e.g.,  manures),  differences  of  +  0-01  per 
■cent,  cannot  be  accurately  determined. — T.  A.  L. 

Lead,  Haloid  Salts  of.  V.  Thomas.  Comptes  Kend. 
126,  [19],  1349—1352. 
Boiling  hydrochloric  arid.  acting  on  lead  iodide,  gives  a 
chloro-iodide,  I'M. CI,  mixed  with  chloride  or  iodide  of 
lead  according  to  the  proportions  of  iodide  and  hydrochloric 
acid  used.  By  acting  on  lead  chloride  with  an  alkaline 
iodide,  or  on  lead  iodide  with  an  alkaline  chloride,  there  is 
always  obtained  the  same  double  salt,  mixed  with  an  excess 
of  lead  chloride  or  iodide  as  the  case  may  be.  The  author 
has  repeated  the  experiments  of  Miss  Field  (C'hem.  News, 
1893,  67,  157).  and  finds  that  whether  lead  iodide  and 
ammonium  chloride  or  lead  chloride  and  Ipotassium  iodide 
be  used  in  the  proportions  mentioned  by  her,  the  same 
chloro-iodide  is  always  obtained,  any  "excess  of  lead 
chloride  or  iodide  remaining  simply  mixed  with  the 
double  salt.  The  double  salt  is  distinguished  from  mix- 
tures of  chloride  and  iodide  by  the  action  of  nitrogen 
peroxide,  which  is  without  action  on  the  chloride,  but 
decomposes  the  iodide  with  formation  of  lead  oxide.  Its 
action  on  a  mixture  of  the  two  salts  consequently  gives  rise 
to  a  mixture  of  lead  chloride  and  oxide,  but  it  decomposes 
the  chloro-iodide  with  production  of  an  oxvchloride 
PbjOCl,.  —  J.  T.  D. 

Tartaric  Acid,  Analysis  of  Raw  Material  containing. 
Chemische  Fabrik  vormals  Goldenberg,  Geromont,  and 
Co.     Zeits.  Anal.  Chem.  189S,  37,  [6],  382. 

[[See  under  XXIII.,  p age  698. 


Perchhrate  [or  Total  Chlorine']  in  Sodium  Nitrate  (Chili 
Saltpetre},  Estimation  of.  O.  Foor.-ter.  Chem  Zeit 
1398,22,  [36],  357. 

See  under  XXIII.,  page  694. 

PATENTS. 
Electricity  Supply,  The   Combined  Generation  and  Appli- 
cation   of    and   the    Manufacture    of    Salt.       H.     Tee, 
Liverpool.     Eng.  Pat.  12,665,  May  22,  1897, 

See  under  XI.  A.,  page  672. 

Carbonic  Acid  Gas,  Impts.  in  and  Apparatus  for  the 
Manufacture  or  Production  of.  H.  Steinem,  Clapton, 
and  K.  S.  Murray,  London.  Eng.  Pat.  13  825  June  4* 
1897. 

The  waste  gases  from  the  furnace  in  which  the  carbonated 
lyes  are  boiled  to  recover  carbonic  acid,  are  passed  in 
succession  up  two  vertical  washers,  packed  with  limestone 
or  marble  chips,  hot  water  being  streamed  down  the  first 
washer,  and  cold  water  down  the  second,  sulphuretted 
hydrogen  and  other  impurities  being  thus  removed,  and  the 
gases  cooled.  From  the  cold-water  washer  the  gases  are 
drawn  by  separate  pipes  to  a  series  of  absorbing  coke- 
packed  towers,  each  tower  having  its  own  exhauster^  and  all 
being  supplied  with  potassium  carbonate  solution  from  an 
elevated  tank,  kept  full  by  pumping  from  an  underground 
tank,  which  latter  receives  from  the  boilers  the  carbonate 
solution  after  expulsion  of  the  absorbed  carbonic  acid. 
The  lower  tank  is  divided  into  a  large  and  a  small  com- 
partment by  a  partition  reaching  nearly  to  the  top.  The 
large  compartment  supplies  lye  to  the  upper  tank,  as  stated, 
receiving  the  spent  liquor  from  the  boilers  through  coolers. 
The  small  compartment  receives  the  carbonated  lye  from 
the  absorbing  towers,  and  from  this  compartment  the  lve  is 
pumped  through  a  preliminary  heater  to  feed  the  boilers, 
the  heater  for  the  ingoing  being  also  the  cooler  for  the  out- 
going liquor.  Any  excess  of  carbonated  lye  in  the  smaller 
compartment  overflows  into  the  larger  compartment,  win 
the  absorbing  towers  are  supplied,  thereby  enriching  the 
lye.  Two  or  mure  boilers  are  used,  worked  in  succession, 
the  lye  being  discharged  from  one  into  the  other  so  as  to 
get  a  proper  circulation.  Both  boilers  communicate  with 
a  main  pipe  leading  to  the  carbonic  acid  gas  reservoir. 

— E.  s. 

Phosphates,  Improved  Process  relating  tn  the  Treatment 
and  Production  of.  E.  Masson-Poler,  Haunut,  Belgium. 
Eng.  Pat.  15,976,  July  5,  1897. 

See  under  X.,  page  670. 

VI1I.-GLASS,  POTTERY,  ENAMELS. 

Glass,  Xew  Applications  of.  [Bearings,  and  for  Electrical 
Purposes.]  P.  Marcillac.  L'Eciairage  Electrique,  1897, 
11,  585 ;  through  Proc.  Inst.  Civil  Eng. 
The  author  gives  an  account  of  experiments  carried  out  in 
America  with  regard  to  the  use  of  glass  in  place  of  metal 
for  bearings.  The  most  suitable  kinds  were  found  to  be 
bottle  and  common  window  glass;  and  the  bearings,  which 
were  obtained  by  fusion,  were  made  in  two  pieces.  The 
bearings  should  be  mounted  on  elastic  supports,  and  the 
revolving  parts  should  be  well  balanced  and  the  shafts 
accurately  centred.  It  is  stated  that  glass  bearings  require 
less  lubrication,  have  less  friction,  and  in  many  cases  are 
advantageous,  though  in  some  instances  they  give  less 
security  than  others.  With  regard  to  the  friction  of  glass 
on  glass,  a  trial  was  made  by  wrapping  a  sheet  of  glass 
while  hot  round  the  end  of  a  shaft,  and  allowing  this  to  run 
in  a  glass,  bearing  without  lubrication  :  some  trace  of  wear 
was  found,  but  none  when  oil  was  supplied.  The  best 
degree  of  tightness  of  the  bearings  was  found  to  be  25  per 
cent,  less  than  in  the  case  of  metal  ones.  At  Marseilles,  glass 
tubes  are  being  used  as  underground  conduits  for  telegraph 
wires,  and  for  carrying  electric  lighting  wires  in  factories, 
theatres,  &c.  The  tubes  are  0- 01  cm.  (0-004  in.)  thick,  and 
from  40  mm.  (about  1-5  in.)  to  60  mm.  (2'375  in.)  bore 
arc  in  lengths  of  from   1  m.  (3-28  ft.)  to  2   in.  (6  56  ft.). 
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They  c:iii  be  pro  laced  at  a  price  sufficiently  low  to  enable 

ihem  10  be  used  in  cases  where  safety  and  perfect  insulation 

o.lm  -  w    in  cost,  and  tbey  can  take  the 

place  of  wrought-hon,  leid,  tin  .  rod  even  cost  ii 

It  is  stated  that  with  well-made  joint* 

and  socket  kind,  the  I  '•■  8" 

/  ry  Etching  on.  Sprechsaal,  31,  [23],  709  (this 
Jcnrnal,  ISO",  351). 
Tin  process  may  lie  expedited,  for  nse  on  a  large  manufac- 
turing scale,  by  impregnating  the  atmosphere  of  the  work- 
tare  up  r  ent.  of  the  point  of 
saturation,  or  by  laying  theglass  an  with  the 
etching  material,  face  downwards  at  a  distance  ol  about 
4  ins.  ovci  water  maintained  at  a  temperature  of  25  — 3(r  (  . 
The  latter  method  i-  preferable,  and  will  reduce  the  tune 
required  for  etching  to  about  10  mini 


The 


ie  printing  medium  is  pref<  ral  ndedby  mixing 

of  melted  resin  with  SO  parts  of  purified  olive  oil 
or  other  fatty  oil,  colouring  the  mixture  with  a  dark  blue 
anilii  and  reducing  its  consistency   with  oil  as 

occasion  requires.— C.  S. 

IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Hydraulic  Lime,  Natural  and   Artificial;   Theory  of  the 
lingo/.     K.  Zulkowski.     Chem.  Ind. ;  Thonind.  Zeit. 
22,    16  ,285—291;   [27],SI6— 820j   [80], 

Tin  investigations  conducted  by  the  author  were  divided 
into  -ion-,   eertain    of    which   are  given    in  this 

Journal,  i 

Examination   of    Blatt-Furnact    Slag  <nnl  Slag' 
Meal. — Here  the  object  was  to  ascertain  the  cause  of  the 

different  b  I   granulated  and  of  slowly  ( led  slag 

..n  exposure  to  the  air.     Dilute   il     5)   acetic  acid  was  em. 
nd  the  results  showed  the  slowly  cooled 

Ol     tin-   and  than 

when  in  the  granulated  form,  thi  s  more  uniform 

in  composition  ;  whilst  the  assumption  that  the  former 
,1,...,  (Iteration  in  composi- 

tion and  contaii  'iary  couipo 

(bydrauliti  planation  of  the  hydraulic 

t  granulated  slag,  the  authi  bat  n  b  isic 

calcium-aluminium  di-silicnte  is  present,  which  retains  its 

position  when  rapidly lied,  and  is   thru  capable  of 

hydration,  but  breaks  npwhen  the  cooling  i-  allowed  to 
.  d  -lowly. 

Granulated   Slag   towards     W'ahr    ami 

-Experiments     mad.-    with    various 

.;,„, h  Is  and  immersed  in  water, 

lime.  alkali    showi  d   that 

altho  "re 

ol   water  of  hydi  atioD,  and  thus 
..--i-t-  the  hnrdi  cement  i 

rt  mat  rials  formiog  the    matrix  ;md  -o  admitting 

ratei    ii   ntael    with  the  embedded    molecules  of 

hvdrnuliti  .     1'  was  also  found  thai  hardening  was  facil 

tl  ig  water. 

Comp  Portland    Cement.  —  Attempts    were 

made  to  extract   the  free  lime  from  cement   and  Blag  by 
ic  solution  of  magnesium  nitrate,   but 
it  was   found  that   iii    presence    of   water  —  necessary    'or 
compl  te  '■    '""'  was 

into   the   i  Dilute  hydrochlorio 

:1,  nl  nas  t!  l"  I"   16  per  cent,  of 

lime  from  a   I'ortland  cement,  from  I'odol, 

( taioing  56 '  B  per  c  ut.  ■:  I   iC),  thi    residue  in  each  case 

beil  into  hall-   ami   placed    in   lime-water  to  -et 

I      This  ell.  it  a  in. nth.  though  in 

water  alone  ihe  sample!  deprivi  than  12  pel 

..f  lime  refused  to 

•  there  had  been  do  re-absorption  of  lime  from  the  lime- 
wati  r.     The  pi  Ction, 

without  ii  ni    setting  power,  varies  with  the  kind  of 


cement,  a '■ample  from  Zullchow  (Stettin)   parting  with  up 
to  is  per  cent. 

The  function  of  the  free  lime  in  I'ortland  cement  i- 
merely  to  keep  the  absorbed  water  alkaline,  and  so  facilitate 
hardening.  A*  this  lime  only  enter-  into  combination  with 
carbon  dioxide  in  course  of  time,  the  regeneration 
weathered  cement  appears  feasible,  and  was  effected  by  th. 
author — thu-  confirming  the  researches  of  M  haelis  and 
Schott — though,  apparently  owing  to  the  occlusion  of 
carbon  dioxide  by  the  hydrosilicate,  the  original  degree  of 
hardness  "lulil  nol  be  regained,  a  higher  kilning  temperature 
being  required  to  break  up  the  combination. 

The  hardening  of  hydraulic  cement*  occurs  through  the 
alteration,  in  shape  and  volume,  of  'he  individual  grannies 
during  the  absorption  of  water  changes  noticed  under  the 
microscope  and  found  to  develop  more  quickly  when  the 
added  water  contained  lime  or  free  a. kali,  the  originally 
crystalline  mass  becoming  swollen,  flocculent,  and  cohesive. 
This  property  i-  weakened  when  the  cement  ha-  b 
deprived  of  part  of  its  lime  bj  hydrochloric  acid,  as  already 
described  ;  this  treatment  causing  partial  hydration,  and 
reducing  the  hygToscopicity  of  the  m.i-s,  and  also— as 
shown  L\  dynamimetric  test — lowering  the  tensile  strength 

of   the  nient. 

The  additional  conclusions  drawn  by  the  author,  from  his 
irehes,  are:  that  the  free  lime  in  I'ortland  cement 
oannol  be  estimated  by  direct  methods  (extraction);  and 
that,  like  slag  cement,  the  natural  cement  i-  a  mixture  of 
free  lime  and  a  hydrauliic  analogous  to  that  present  in  bl 
furnace  slag,  the  onl.7  difference  King  that  slag  cement 
requires    an   extra    addition    of   free    lime    in    the   form    of 

hydrate. — <'.  8. 

Hydraulic  Lime,  Natural  <n  !  Artificial;    I 

Hardening   "'.     K.  Zulkowski  and  II.   I  em. 

Ind.  21,  [II    •  225—284. 

Tin  authors  have  experimented  upon  the  production  of 
hydraulic  limes  by  exposing  various  mixture-  of  lime  and 
silica,  and  lime,  Silica,  and  alumina  to  high  temperature-. 
\  mixture  of  silica  and  lime  in  the  proportion  of  one  mole- 
cule of  the  former  to  two  of  the  laiter  failed,  even  when 
subjected  to  a  white  heat,  to  produc  innd  of  hydraulic 

properties.    Un  the  addition,  howi  bono 

acid,  complete  fusion  took  place,  resulting  in  the  formation 
of  a  basic  metasilicate  of  decided  hydraulic  properties  \ 
mixture  corresponding  to  the  formula  2SiO  -  \>  I  >  ■  i1 
behaved  in  a  similar  way.  A  mixture  containing  one  mole- 
cule of  boric  ail  lo  tour  molecules  of  lime,  though  not 
fusing  to  a  completely  homogeneous  ma--.  \  ielded  a  hydi  . 
bodj  on  cooling  with  water.  A  mixture  of  the  formula 
BjO  i  I   likewise  furnished  a   hydraulic  b 

notwithstanding  that  the  fusion  also  in  this  case  was  in. 
pi.  te.      In   all   case-    where,  through    imperfect    fusion,  the 
product    >a-  possessed  of  onli    weak  hydraulic  power, an 
increase  in  temperature  produced   more  favourable  results. 
Ex  peri   ie.nts  were  also  made  with  phosphoric  acid,  but  : 
were  not  carried  far  ■  furnish   positive  proof  as  to 

it-  capability  of  producing  a  hydraulic  I      I         II    II     1     - 

Stoneware  /'*/  fAtphalt 

.i    -,■        a    I  indheits-Ing  through 

l>roc  lii-t.  i  ivil  I  ug  .  1898. 
It  i-  .tile  1  that  asphalt  joint-  for  glazed  stone* 
are  now  u-cd  in  nil  the  chief i     ii  -  of  Germany.     In  making 
the  joint,  the  heated  asphalt  is  poured  into  tin-  socket   ■ 
the  insertion  ol   the  spigot  end  of  the  pipe,  a  ring  of  india- 
rubber  or  "f  canvas  filled  with  cork  -having-  being  fixed 
round  the  spigot  to    confine   the  a-phalt  within    tin-  socket. 
A-  regard-  cost,  there  i-  little  differei  emenl 

and  asphalt  joints  for  -mall  sizes  of  pipes.     I  In  '■  sting  the 
asphalt    joints   under   hydraulic   pressure,  the    i 
found  to  give  way  before   the   joints   showed  any   sign 
leaking.      Ill  conclusion,  a-phalt  joints  are  stated 
advantages  over  other  kinds  of  joints  with  regard  to  their 
imperii.  isticity,  and  resistance  t"  the  i  lion  both 

-   and    alkali-:    to   tin-   let    that    they    can   bl 

itheri  tint  tl  e  no  time  for  induration; 

and  that  pipes  thus  jointed   can  be   taken  apart   for  repairs 
without  injury  by  -lightly  heating  them. — A.  - 
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Slate  Marble.     Eng.  and  Mining  J.,  July  2,  1898,  5. 

According  to  the  Bautechm'sche  Zeitschrift,  Belgium 
exports  a  sort  of  black  marble  which  is  nothiDg  else  than 
prepared  slate.  The  slate  suitable  for  this  purpose  is  6rst 
polished  very  smooth  with  a  sandstone,  so  that  no  visible 
impression  of  the  chisel  remains  on  it;  this  is  the  rough 
polish.  After  this,  polish  finely  with  artificial  pumice  stone, 
and  finally  finish  with  extremely  light,  natural  pumice  stone. 
The  polished  surface  now  presents  a  velvet-like,  soft  appear- 
ance. The  surface  is  then  dried  and  heated  thoroughly, 
whereupon  the  finely  polished  surface  is  impregnated  with  a 
heated  mixture  of  oil  and  fine  lampblack.  This  is  allowed 
to  remain  for  12  hours.  According  to  whether  the  slate  used 
is  more  or  less  grey,  the  process  is  repeated  until  it  loses  its 
grey  appearance.  Xow  polish  thoroughly  with  emery, 
which  is  taken  on  a  linen  rag,  and  finally  finish  polishing 
with  tin  ashes,  to  which  is  added  some  lampblack.  After 
the  polishing  is  finished,  spread  wax,  dissolved  in  turpen- 
tine, to  which  some  lampblack  is  also  added,  on  the 
polished  plate  warmed  again.  Allow  it  to  remain  some 
time,  and  then  rub  off  vigorously  with  a  clean  linen  rag. 
The  slate  thus  treated  now  has  a  deep  black  appearance  and 
looks  like  black  marble.  The  polish  is  just  as  durable  as 
the  latter.  The  polished  surfaces  can  be  etched,  engraved, 
gilded,  and  silvered,  just  the  same  as  genuine  marble. 

PATENTS. 

Composition,  Mixture,  or  Cement,  An  Improved,  for  Lining 
or  lie-lining  and  Jointing,  Mending  or  Renewing  Gas 
Retorts,  Furnaces,  mid  the  lihe.  A.  VV.  Crowther,  Hud- 
dersfield.     Eng.  Pat.  13,000,  May  27,  1897. 

Tiik  composition  consists  of  a  mixture  of  fireclay  or  similar 
material,  gannister  or  silica,  and  soda,  the  whole  being 
ground,  mixed  together,  and  made  into  a  paste  with  water. 
The  mixture  is  applied  to  the  parts  requiring  lining,  mending, 
or  jointing,  with  which  it  unites.  For  some  classes  of  work, 
barilla  is  substituted  for  soda. — H.  H.  B.  S. 

Blast-Furnace  Slag,  Process  of  Treating,  for  Use  in 
Cement,  Mortar,  or  the  li/te.  A.  1).  Klbers,  Hobokeu, 
State  of  New  Jersey,  U.S.A.  Eng.  Pat.  14,299,  June  12, 
1397.     (Under  Internat.  Convention.) 

''  Si  i.rHt'Kors  blast-furnace  slag  "  in  a  powdered  state,  after 
partially  desulphurising,  is  impregnated  with  "nitrosyl," 
which,  on  the  one  hand,  effects  the  partial  decomposition 
of  the  sulphides  impairing  cohesion ;  and,  on  the  other, 
prevents  the  formation  of  ferric  hydrate,  which  interferes 
with  the  process  of  hydraulic  cementation.  The  strength 
of  the  weak  nitric  acid  solution  to  be  employed  is  determined 
by  experiment,  but  usually  about  one-fourth  part  by  weight 
of  a  solution  containing  1 J  per  cent,  of  X.,(  >3,  and  of  a  density 
of  slightly  over  2°  Tiv.,  answers  the  purpose. — H.  H.  B.  S. 

Artificial  Blocks  or  Plates  for  Building  and  other  Par- 
poses,  Impts.  in  and  relating  to  the  Manufacture  of. 
H.  H.  Lake,  Middlesex.  From  J.  Seidler  and  A.  J.  C. 
Graf,  both  of  Hamburg.  Eng.  Pat,  16,664,  Julv  13, 
1897. 

Calcined  dolomite  :s  treated  with  a  solution  of  hydrochloric 
acid  ;  the  pulp  so  obtained  is  mixed  with  an  organic  porous 
or  fibrous  substance,  the  mixture  formed  into  blocks,  slabs, 
&c.,  and  then  dried.— H.  H.  B.  S. 

Fireproof  Building  Stones,  A  Process  for  the  Manufacture 
of,  and  for  the  Production  of  Cement  from  the  same. 
P.  lileber,  Malstatt-Burbach,  Germany.  Eng.  Pat.  1769, 
Jan.  22,  1898. 

Caustic  lime  in  lumps  is  mixed,  in  the  proportion  of  1 — 12 
•o  1 — 15,  with  quartz  or  sandstone,  and  the  whole  sround  to 
the  size  of  grains  of  sand.  The  mixture'is  sprinkled  with 
dilute  hydrochloric  acid  and  the  mass  mixed  as  intimately  | 
as  possible,  which  results  in  the  formation  of  chlorides  of 
aluminium,  iron,  calcium,  magnesium,  &c„  whilst  gelatinous 
BiKca  is  separated.  The  plastic  mass  is  pressed  into  moulds 
aud  subjected  to  the  vapour  of  hydrochloric  acid  under  a 
pressure  of  7  atmospheres,  and  at  a  temperature  of  160°  to 
<170°  0.,  by  which  it  is  hardened.     It  is  further  claimed  that 


the  finished  product  when  ground  may  be  used  as  a  substitute 
for  Portland  cement. — H.  II.  B.  S. 

Waterproof  Material,  Impts.  in  the  Manufacture  of;  more 
particularly  intended  for   Hoofing  and  Insulating  Pur- 
poses.    L.  Hatschek,   Vocklabruck,  Austria.     Eng  Tat 
i        7678,  March  30,  189S. 

Fibrous  material,  more  particularly  asbestos,  is  intimately 
mixed  with  pulverised  asphalt  and  the  mass  formed  into 
sheets  and  heated  until  a  partial  meltiDg  of  the  asphalt 
takes  place,  thus  spreading  it  uniformly  through  the  fibrous 
material.— H.  H.  B.  S. 

X.-METALLUKGY. 

Combination  Mill  [Gold],  in  the  United  States. 
W.  McDermott.  Inst,  of  Mining  aud  Metallurgy,  1898. 
At  the  Eureka  Hill  Mining  Company  of  Utah,  the  pulp 
from  the  Eruevanner,  after  settling,  is  put  in  charges  of 
3,000  lb.  into  amalgamating  pans,  together  with  5  per  cent. 
"t  salt,  3  lb.  of  copper  sulphate.  2  lb.  of  sulphuric  acid,  2  lb. 
of  iron  borings,  and  2  oz.of  concentrated  lye.  The  tempera- 
ture is  raised  by  steam  in  two  hours  to  about  180°  ¥., 
200  lb.  of  mercury  are  added,  and  the  whole  is  run  for 
6  hours.  The  original  ore  contains  20  oz.  of  silver,  2  dvvt. 
of  gold,  4  per  cent,  of  lead,  aud  a  little  copper,  half  the 
value  of  which  is  separated  by  the  Eruevanners.  The 
average  extraction  is  80  per  cent.,  which  is  considered  satis- 
factory for  the  raw  treatment  of  a  complex  ore. — A.  W. 

Si diible  Gold.     Zsigmondy.     Zeits.  f.  Elektrochem.  1S9S,  4 

[23],  546— 547. 
Red  solutions  of  gold,  similar  to  those  of  silver  prepared  by 
Carey  Lea,  have  been  obtained  by  adding  formaldehyde  to 
very  dilute  solutions  of  gold  chloride  made  slightly  alkaline. 
The  solutions  contain  0-005  per  cent,  of  gold,  and  may  be 
concentrated  by  dialysis  until  they  contain  0-1  per  cent,  of 
gold.  The  addition  of  small  quantities  of  salt  or  dilute  acids 
changes  the  colour  of  the  solution  to  blue,  whilst  an  excess 
precipitates  the  gold  entirely. — J.  S. 

Telluride  Ore  [Gold]  Experiments  on  Roasting.  ¥..  I). 
Skewes.  Eng.  aud  Mining  J.  1S98,  65,  [17],  488. 
Experiments  in  respect  to  the  volatilisation  of  gold  in 
telluride  ores  by  roasting,  were  carried  out  in  Western 
Australia,  when  it  was  found  that  by  wet-crushing  ami 
roasting,  the  loss  of  gold  and  silver  was  much  heavier  than 
in  the  case  of  dry-crushing  and  roasting.  In  the  former 
case  the  losses  were  as  much  as  about  80  per  cent,  of  the 
gold,  and  from  66  to  90  per  cent,  of  the  silver,  whereas  in 
the  dry-crushing  experiments  the  gold  lost  was  less  than 
1  percent.,  and  the  silver  from  21  to  31  per  cent.  The 
mine  water  used  was  salt,  and  it  is  probable  that  some  of 
the  volatilisation  in  the  wet  process  was  due  to  the  fact 
that  the  ore,  when  dried,  retained  some  of  the  salt,  which, 
on  roasting,  converted  the  silver  into  chloride,  and  thus 
assisted  the  tellurium  in  volatilising  the  silver  as  well  a-  the 
gold.  It  is  now  considered  advisable  to  wet-crush  the 
telluride  ores,  amalgamate  to  extract  from  20  to  25  per  cent, 
of  the  gold,  and  then  roast  for  treatment  with  cyanide. 

—A.  YV. 

Steels,  Electrical  Resistance  of.     H.  Le  Chatelier. 
Comptes  Bend.  1898,126,  [24],  1709—1711. 
The  author  has  determined  the  influence  of  carbon,  silicon, 
&c,  on  the  resistance  of  steel   by  measurements   made    .. 
steel    bars   of  known    composition,    and   which  had    bi 
heated  at  600°  for  several  hours.     In  the  case  of  steel-  con- 
taining carbon,  an  increase  of  1  per  cent,  of  carbon  raises 
the  specific  resistance— i.e.,  the  resistance  in   microhms  of 
1  cm.  cube— by  7.     The  steels   are  made   tip  of  lamella-  of 
pure  iron  or  ferrite  intermingled  with  the  carbide  Fe3C  or 
cementite ;  the   specific  resistance  of  these  components   is 
calculated   to  be  9 -5  and  45  respectively.     An   increase  of 
1  per  cent,  of  silicon  increases  the  specific  resistance  by  14. 
According  to  the   author,  silicon    steels   do  not  contain    a 
definite  silicide  FeSia,  but  are  either  homogeneous  mixtures 
analogous  to    the    steels    containing  manganese    or  nickel, 
which  are  isomorphous  with  iron,  or  contain  the  silicon  in 
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•,  dissolved  -t.it.-  Manganese  steels  can  exist  in  two  allo- 
tropic  forms  (thi-  Journal,  1894,  1198—1199),  "Inch  differ 
in  magnetic  properties.  The  specific  resistance  of  the  non- 
magnetic variety  increases  by  5,  and  that  "f  the  magnetic 
variety,  which  is  obtained  by  heating  the  former  at  550*  I 
foi  two  hours,  bj  3-5  for  each  increase  of  I  percent  of 
manganese.     Nickel  -  «nr  in  two  forms  (Comptes 

Bend,  L889,  110,  288s  and  1890,  111,  445),  which  differ 
in  magnetic  properties  and  also  in  specific  resistance.  The 
latter  "is  greatly  affected'  not  only  bj  the  content  "f  nickel, 
but  also  l>v  the  alfotropfe  state  of  the  alloy.  In  steels 
■which  contain  le-s  than  S  per  cent,  "f  nickel,  an  increase 
0f  i  pet  i  tance  by  :t — 7.     Chro- 

mium, tungsten,  and  molybdenum  cause  only  a  very  -light 
increase  in  the  of  st<  els,  and  hence,  according  to 

the  author,  ar.-  probably  not  homogeneous!}  mixed  with  the 
metal,  but  occur  isolated  as  definite  compounds. — Ii-  W.'W. 

Nickel  Sttel.     B.  Simmersbacb.     Berg-  und  HQttenm. 

&  57,  US— 115;  Chem.  Centr.  1898, 1,  [19],  1078. 
In  connection  with  the  use  of  nick.!  steel  for  boiler  plates, 
the  author  found  that  it  is  greatly  superior  to  oth«r  kinds 
of  steel  «'tli  regard  to  corrosion  by  the  action  of  -alt 
watei  and  of  steam.  Nickel  steel  is  also  suited  for  the 
manufacture  of  armour  plates  on  account  of  its  ductility, 
lightness  (compared  with  ordinary  steel),  and  high  resistance 
to  tearing  or  rending.  An  addition  of  3  per  cent,  of 
nickel  with  0'8 — 0-4  per  cent,  of  carbon  gives  the  best 
material,  Experiments  were  carried  ont  on  a  large  scale 
which  illustrate  the  extraordinurx  power  of  resistance  of 
nickel-steel  armour  plates  towards  the  effect  of  shot.  \t 
the  present  time  oickel  steel  is  not  verj  extensive!]  used 
on  account  of  its  high  price,  but  it  is  used  for  parts  of  marine 
engines,  especially  for  tic  hollow  shaft-  used  on  the  latest 
transatlantic  steamer-. — A.  S. 

/     ,  Nickel  Allovs,  Micro-structurt  •■!.     t.  Osmond. 
Compte-  Bend.  126,     19  •  1352—1354. 

Up  i,,  h  pei  (int.  of  nickel  the  structure  oi  the  alloy  is 
like  that  of  ordinary  steel;  from  12  to  25  per  cent,  of 
b  ■  oi  oire  is  fibrous,  ami  the  Don-magnetic  alloys 
containing  above  85  pei  cent,  of  nickel  have  a  purely 
, .,, .  .  acturi .     The  author  b  d  that  forg- 

ing produces  in  all  of   th  structure, 

whi.h   is   independent    of,  and    Buperposes   itself  on,  the 
teristic  of  the  da  ted  above, 

-J.  T.  1>. 

Alloy  of  Ltad-Tin-Bismuth :  Condit  I    uilibrlumin 

the  Ternary  System.    G.  <  harpy.     Comptes  Bend.  196, 

1569    -1678. 

Tin  tie,  lead,  tin,  and  bismuth,  mix  in  all  propor- 

ming  at  a  suitable  temperature   a   homogeneous 

liquid  containing  no  definite  compound.     The  system   is  a 

simple  case  "i  three  < tituents  in  which,  in  the  termi- 

nolog]  of  Gibbs,  there  is  a  single  liquid  phase  and  three 
[phases.  To  determine  what  compositions  of  the 
liquid  phase  can  he  in  equilibrium  with  the  solid  phase — 
that  i-,  with  the  pure  metals  i l ■  the  -olid  state  the  author 
has  determined  the  temperature  of  commencement  of 
lolidifical  alloys,   ami  foi   studying  the  results 

graphically  ha-  constructed  a  surface  founded  on  the 
triangular  diagram  of  Thurston.  The  projection  of  this 
surface  is  figured  in  the  paper.  The  eutectic  alloj  of  lead 
and  bismuth  eont  tins  4.",  p.  r  cent,  of  Pb  and  .',.'i  pi  r  cent,  of 
Hi,  and  meltl  at  127  C.  'I  lc  Bllteetic  alloy  of  lead  anil 
tin  contain-   87*5  Pb.  and   82*5   per  cent,  of 

Bn,  and  melts  at  182  C  The  euteetie  alio]  of  bismuth  and 
tin  contains  58*5  pei  sent,  of  Bl,  and  41*5  percent  ofSn, 
ami  melt- at  188  C. ;  whilst  the  ternary  eutectic  alloy — 
that  i-,  the  alley  which  I  lowest  temperature  of 

all  ( ■■■     <  |       cent,  ol    Pb,   16  per  cent,  of 

Bn,  and  .vj  per  cent,  of  Bi.-  -T.  A.  I.. 

I  altdonia.     II.  W.  Ed* 
Bng.  and  Mining  .1  ,  M  g  28,  1S98. 

See  under  XXIII.,  page  C'.'G. 


Lead  in   Ores,  Analytical  Determination  »f.     F.  Moldeu- 

hauer.     Chem.  Zeit.  1898,  22,  [86],  256. 

See  nuihr  X XI II.,  page  CO."). 

Gold  Assail,   .1  Semi-Etcetrolytic  Process  of.     A.   llock. 
Chem.  Zeit.  1898,  22,  [86  . 
See  under  XXII I.,  paye  693. 

PATENTS. 

Aluminium  or  Metallic  Alloys,  Impts.  in  tin  Manufaebkre 
of  Various  Ani:  lis  from  Alloys  containing  a  Large 
Percentagi  of  Aluminium,  ami  Apparatus  to  /••  .  mployeH 

in    connection    therewith,     G.    A.    Dick,    London,     hug. 

Pat.  SUIT,  April  7,  1897. 
The  alloy  i-  formed   into  tubes  or   hollow  bari  whilst  In  m 
heated  or  plastic    State,  by  means  of  plungers,  &c  working 
within  a  pressure  chamber. — J.  II.  C. 

Aluminium,  Solder  and  Flux  for.  I..  Hammond.  >ali 
Francisco,  and  T.  Flint,  jun.,  Sau  Juan,  California, 
I  -  A,  lug.  Pat.  -25G7,  Feb.  1,  1898. 
Tin  -older  consists  of  an  alloy  of  tin,  100]  silver,  80]  /inc. 
in;  and  aluminium,  0*1  to  G  pints:  or  in  such  proportion 
that  then  is  more  tin  than  silver,  and  more  Bilver  than 
line.  Iodine,  or  the  iodides  of  tin  and  mercury,  serve*  aa 
a  flux,  and  may  he  used  with  or  without  the  addition  of  a 
hydrocarbon  Btish  as  vaselio.— W.  G.  M. 

Aluminium.  A   Process  for  Tinning  and  Soldering.    < '.  \  . 

i6,  Feb,  ''.  !- 

A  "  soldering  alloy  "  i-  used  consisting  entirely  or  substan- 
tially of  tin  about  IS  part-  ami  aluminium  about  1  part  by 
weight. — I.  11.  C. 

,  of  Iron  and  Hydrogen,  A  rVe*>  "'"'  Useful,  and 
Means  foi  Producing  the  same,  i, .  \\  Gesner,  Brooklyn, 
U.S.A  Bng.  Pat  9408,  April  13,  1897. 
Jets  of  hydrogen  are  passed  through  molten  metal  con- 
tained in  a  Stationary  or  movable  converter,  at  first  alone, 
then  mixed  with  hydrocarbon  vapour,  and  finally  alone  once 
inoic  Approximately,  1,000  cubic  feet  of  hydrogen,  at  the 
temperature  of  60    F.  and  Bar.  30  in.,  are  sufficient  for  the 

alloying  of  2, t  lb.  of  iron  or  steel.     The  temperature  of 

the  molten  metal  should  be  about  2,800  F.,  and  the  depth 
15  inches.  In  some  cases  the  alloy  is  produced  direct  from 
the  ore. 

lh  -  unusual  properties  for  resisting  oxi- 

dation in  be  worked  like  iron, and  it  has 

neatly  the  same  strength  ;  it-  specific  gravity  i-  somewhat 
less.— J    II.  C. 

Sin  I  oi  other  Compounds  of  Iron  and  Carbon,  A  I' 
for   Decarburetting.     B.  H.  Thwaite  and    H.  V.  Holden, 

I. Ion      i    l    Pat,  10,785,  \pnl  80,  1897. 

Till  metal  i-  -uhjected  to  the  action  ol  heated  •  arholl 
dioxide  at  a  high  temperature:  a  bright-red  heat  i-  often 
-uitable. — J.  lit. 

Slul.  /(tints,  in  the  Manufacture  of .    J.  Parry  and  G,  II. 
Llewellyn,  \.  wp,  rt, Moumoulh.     ling.  Pat.  13,308,  May 

-'.■': 

A  in  IBTH  -  barged  with  alternate  layers  of  crude  iron 
nml  refining  material,  consisting  of  ore,  cimlor,  lime,  alkali, 
or  other  purifying  agents.  Heat  is  supplied  sufficient  to 
melt  out  the  slag,  ami  then  increased  so  as  10  melt  the 
refined  metal.  Sometimes  two  hearth-  are  used  alternately, 
in  whi  f  i-  the  lower  heat  for  the  first  health  i-  dl 
from  the  wasti   heat  during  the  melting  of  the  refii  ed  metal. 

—J.  11.  C. 

Phosphaii   .    Ttnpr /   Process  nlatin</  )■■  the  Treatment 

and  Production  oj      E.  Masapn-Polet,  Hnnuut,  liclgium. 
Bng.  Pat  15,976,  Jul]  5,  1897. 
Tin    claim    ii  for   -the   process  of  transforming    natural 

phosphated  cahaaaw  <;nt tea  or  grej  chalk  into  Thomas' 

or  tetraphoaphates,  consisting  in  melting  them  in  the 
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presence  (if  metals  or  ores  so  as  to  extract  from  them  phos- 
phoric acid,  which  passes  into  the  metal,  and  treating 
phosphor  metal  thus  obtained  by  the  Thomas  process  in 
order  to  transfer  the  phosphoric  acid  to  the  slag  and  form 
tetraphosphates." — E.  S. 

Steel,  An  Imp/,  in  the  Manufacture  of.     A  Reynolds, 
Sheffield.     Eng.  Pat.  26,063,  Nov.  9,  189?. 

In  the  manufacture  of  crucible  steel  the  metal  is  melted 
before  placing  it  in  the  crucible  for  the  usual  treatment, 
instead  of  melting  it  in  the  crucible.  By  this  means  the 
capacity  and  the  life  of  the  crucible  are  increased. — A.  W. 

Patina,  A  Neir  or  Improved  Method  of  Coating  Copper 
or  Copper  Alloys  with.  A.  J.  Boult,  London.  From 
A.  Lismann,  Munich.     Eng.  Pat.  10,459,  April  27,  1897. 

The  objects  to  be  treated  are  made  to  form  the  anodes  or 
cathodes  of  an  electrolytic  bath,  consisting  of  water  contain- 
ing carbonates  or  compounds  giving  off  carbonic  acid.  In 
some  cases  they  are  oxidised  by  exposure  to  the  air, before 
being  placed  in  the  bath. — J.  H.  C. 

Iron  and  Steel  and  other  Metals,  Process  for  Refining, 
W.  P.  Thompson,  London.     From   B.   Talbot,  Peucojd. 

l'a..  U.S.A.      Eng.  Pat.  3810,  Feb.  15,  1898. 

Impure  material  {e.g.,  pig-iron)  in  the  molten  condition  is 
charged  into  a  bath  of  purified  metal  on  the  hearth  of  a  tilting 
reverberstory  furnace,  and  a  portion  of  the  charge  is  drawn 
off  as  soon  as  the  whole  is  .sufficiently  pure.  The  time 
required  for  the  refining  of  the  added  portion  varies  with 
the  amount  added,  which  usually  ranges  from  4<>  to  20  per 
cent.,  the  original  charge  of  course  varying  from  6(1  to  80 
per  cent,  of  the  furnace  capacity'.  Slag  may  or  may  not  lie 
left  on  the  bath  before  the  addition  of  the  fresh  metal :  but 
if  the  slag  be  of  suitable  character  it  will  assist  in  the 
refining  operation.  The  process  may  be  used  for  the  pro- 
duction of  steel  or  refined  iron.  The  furnace,  if  not  of  the 
tilting  type,  must  be  provided  with  several  tap-holes  at 
different  levels.  The  portion  of  the  charge  left  on  the 
hearth  is  used  for  the  treatment  of  a  fresh  quantity  of  impute 
material. — \V.  (i.  M. 

Crucible  Steel,  Impts.  in  the  Manufacture  of,  and  its  Alio ■/.<. 

F.  Schadeloock,  Trieste,  Austria.     Eng.   Pat.  8245,  April 

G,  1898. 

To  remove  the  oxidising  materials,  which  affect  the  regula- 
tion of  the  exact  amount  of carbon  required  in  the  sreel,  the 
material  is  hand-picked,  scraped,  and  when  melted,  treated 
with  small  quantities  of  aluminium,  magnesium,  or  similar 
reducing  metals,  before  the  oxidising  bodies  can  have  time 
to  act  on  the  carbon. 

The  materials  used  are  Siemens-Martin  iron  and  grey  pig, 
both  free  from  sulphur  and  phosphorus,  and  they  are  put 
in  the  crucible  in  pieces  of  1  to  5  c.c.  in  volume. — A.  W. 

Boasting  and  Calcining  of  Minerals  and  the  like  Sub- 
stances, Impts.  in  and  relating  to.  G.  H.  Bleukinsop, 
Swansea.  Eng.  Pat.  11,151,  May  4,  1897. 
The  ore  under  treatment  is  charged  into  a  closed  revolving 
or  stationary  vessel  or  furnace  provided  with  inlet  and  outlet 
holes  and  valves  ;  heated  air  is  then  introduced  underpres- 
sure, whereby  the  ore  is  oxidised,  and  a  gas  (or  gases)  is 
produced  containing  a  high  percentage  of  sulphurous  or 
arsenious  acid.  The  ores  are  sometimes  subjected  to  a 
preliminary  heating  in  the  furnace,  theiulet  and  outlet  being 
being  opened  during  this  process. 

For  operating  on  magnetic  iron,  a  temperature  of  1,000° 
F.  is  necessary,  and  a  pressure  of  10  lb.  to  the  square 
inch.  For  a  monosulphide  a  temperature  of  700:  F.  and  a 
pressure  of  3  lb.  per  inch  is  usually  sufficient. — J.  H.  C. 

Alloys,  Impts.  in.     J.  C.  Bull,  Erith.     Eng.  Pat.  12,325, 
May  18,  1897. 

The  alloys  form  a  novel  series  of  white  metals  with  melting 
points  varying  from  about  700°  F.  to  about  2,000°  F.  They 
are  composed  of  copper,  lead,  and  nickel,  with  sometimes  a 
little  phosphorus  added  in  the  form  of  phosphor-copper. 
An  alloy  of  copper,  70  parts,  and  nickel,  30  parts,  is  first 
prepared,  to  which  the  lead  is  added. 


The  most  useful  proportions  of  nickel  are  5  to  15  percent, 
of  the  whole  ;  of  lead,  30  to  70  per  cent.  ;  and  of  phosphorus, 
]  to  i  per  cent. — J.  H.  C. 

Furnaces,  Impts.  in,  for  Treating  Ores  containing  Precious 
Metals  and  other  Ores.  S.  Alley,  Glasgow.  From  J. 
Campbell,  Sydney,  N.S.W.,  and  J.  W.  H.  dames,  Sew 
York,  U.S.A.     Eng.  Pat.  15,115,  June  24,  1897. 

Tuts  furnace  consists  of  a  closed  horizontal  cylinder,  lined 
with  firebrick,  heated  from  the  outside  by  gases  and  heated 
air.  The  ore  or  charge  is  fed  in  at  one  end  through  a 
closed  hopper,  and  moved  along  by  blades  on  a  hollow 
rotating  shaft  passing  through  the  end  walls  to  the  other 
end,  whence  it  is  discharged  into  a  closed  water-trough  con- 
nected with  a  condensing  apparatus.  Water  is  run  through 
the  hollow  shaft  to  keep  it  cool.  Water-gas  is  forced 
through  the  cylinder  at  a  slight  pressure  whilst  the  furnace 
is  in  action. — A.  W. 

Furnaces,  Impts.  in  and  connected  with,  for  Treating  Ores 
containing  Precious  Metals  and  other  Ores.  8.  Alley, 
Glasgow.     Eng.  Pat.  15,203,  June  25,  1*97. 

A  circi'lar  furnace  or  oven,  heated  by  gases  in  flues  under- 
neath, is  supplied  with  hollow  ploughs  or  stirrers  attached 
by  hollow  arms  to  a  revolving  hollow  shaft,  through  which 
a  gas,  such  as  water-gas,  can  be  conveyed  to  the  bed  of  the 
furnace  on  to  the  ore  or  charge. — A.  \V. 

Precious  Metals,  Impts.  in  Apparatus  for  Extracting,  bi/ 
Clilorination.  H.F.Smith,  Sydney,  N'.S.W.  Eng.  Pat. 
3807,  Feb.  15,  1S98. 
'I'm' apparatus  consists  of  a  wooden  barrel,  the  interior  of 
which  is  divided  into  two  chambers  by  a  diaphragm  of 
asbestos,  protected  by  perforated  wooden  shields. 

The  larger  or  extracting  chamber,  into  which  the  stuff 
under  treatment  is  fed,  i3  lined  with  carbon  anode  plates 
fixed  by  carbon  bolts  or  screws;  the  smaller  or  depositing 
chamber  is  provided  with  metallic  cathodes.  The  extracting 
chamber  having  been  charged  with  powdered  ore,  salt,  and 
water,  the  barrel  is  made  to  revolve  whilst  an  electric  current 
passes  from  the  anodes  to  the  cathodes.  The  gold  present 
in  the  ore  is  deposited  in  the  cathode  chamber  as  a  brown 
powder. — J".  H.  C. 

Treatment  of  Slimes  ami   Tailings:   Improved  Apparatus 
for  the  Extraction   of  Gold  and  other  Pre  tons  Metals 
therefrom.     H.    II.  Lake,    Loudon.     From    II.  S.  Denny, 
Johannesburg.     Eng.  Pat.  28,013,  Xov.  a7.  1^97. 
In "i  slimes  or  tailings  are  delivered  into  a   s(.ries  0f  mixing 
or  solution  chambers,  and  thence  into   precipitating   vats  in 
an   upward  direction,  beneath   the    surface  of  the  water  or 
liquids  contained  thereiu.     The  mixing  chambers  are  some- 
times   closed   in,    compressed    air    being    used    to   aid   the 
solution.     Automatic  arrangements  ate  provided  tor  supply- 
ing and  removing  the  slimes  at  a  proper  rate. —  J.  H.  C, 

'  'ampler  On  s  :  Impts.  in  the  Treatment  of  Ores  con- 
taining Intimately  Mixed  Copper,  Zinc,  and  Lead. 
G.  D.  Bechi,  Paris.  Eng.  Pat.  285,  Jan.  5, 1898.  (Under 
Internat.  Convention,  July  5,  1897.) 

The  crushed  ores  are  subjected  to  a  chlorinating  roasting, 
followed  by  fractional  precipitation  of  the  copper  and 
zinc  as  hydrated  oxides.  The  evolved  gases  and  vapours 
are  condensed  in  suitable  towers,  and  the  roasted  products 
are  lixiviated  with  water  to  which  is  added  the  hot  or  acid 
waters  from  the  condensing  towers  after  precipitation  of 
the  sulphuric  aeid  by  means  of  chloride  of  calcium. 

—J.  II.  C. 
Zinc,     Improved    Process    for     the     Recovery     of,   from 

Hefractory    Zinc-bearing    Ores.     J.    Jones,    Melbourne, 

Australia.     Eng.  Pat.  4296,  Feb.  21,  1898. 

St'LPHATE  of  zinc  solution,  obtained  from  the  roasting  and 
solution  of  the  ores,  and  sulphate  of  ammonium,  arc  placed 
in  the  anode  compartment  of  an  electrolytic  cell  divided  by 
a  porous  diaphragm,  and  acid  zinc  sulphate,  cither  alone  or 
with  a  little  sulphate  of  ammonium,  is  put  in  the  cathodo 
compartment.  In  the  latter  the  zinc  is  deposited,  and  the 
ammonium  also  produced  combines  with  the  free  acid,  thus 
reducing  the  liability  of  the  zinc  to  redissolve. — A.  W. 
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Gases  from  Molten  Metal,  Impts.in  the  Arrangement  and 
Con's/,  Ipparalus  for  Exhausting.     J.  T.  Wain- 

wright,  Chicago.     Eng.  Pat  2293,  Jan.  28,  1898. 
'J'iie  claim  U  for  various  combinations  of  an  exhauster,  a 
vacuum  chamber,   Belf-regulating  trap   inlets  and  outlets, 
ami  in  -onto  instances  an  internally  cooled  condensi  r. 

—J.  H.  C. 

'ting  Plantt,  Jmpts.  in.    O.  Imray,  London.     From  The 
Salt    Manufacturing     Co.,     Philadelphia, 
U.S.A.  ]  "   08,  March  22,  I-'.'-. 

The  obje  '   of  ''"•  invention  is  to  provide  a    continuous 
smelting  plant    for   Bmelting  ores    and 
those  containing  copper  with  or  without  silver 


especially 
A    pair  of 
blast-furnaces,  "witS  'dust-catcher,  elevator,  and  the  usual 
appliances,  are  arranged  in  combination  with  twos 
reverbei  that  tlio  mitt.-  from  the  blast-furnaces 

flows,  bv  gravitation,  to  each  of  the  reverberatories  - 
lively,  for  the  dim-rent  reducing  and  refining  operations. 
A  wheeled  settler  is  provided  for  the  blast-rarnacej  and  a 
settler  is  placed  between   each   pair  of  reverberatories,  the 
settler  being  either  ou   wheels  t .»  facilitate  the  transfer  of 
the  next  furnace,  or  provided  with  a  spout  for 
the  same  purpose.    The  blast-furnace  may  have  a  porous 
bottom,  through   which  t li. ■   lead  (in   lead-smelting)  oozes 
into  a  cavity  with  a  sloping  bottom,  which   dischargi  -  the 
nto   a    receptacle   in    front.      This   form-   the   third 
claim;  whilst  the  fourth,  and  last,  is  the  combination  with  8 
ii   a  slag  pit   having  a  water  supply,  and 
containii  which  maj  lie  removed  b] 

thai  fall  into  it,  granulated 

by   ill.-  wan  r. — V     Gr.  M. 

it,,  .ha    .  of    Peri  hed  (>•< ,  Impts.  in  or  relating  to  (he 
I  p.  Klcber,  Mainz,  and  D.  Timar,  Berlin. 

I  D|     Pat    D610,   \piil   26,  1898. 
Tin.  ore  du  d  "'tli  lime,  and,  if  neoessary,  with 

silicates,  and  it  worked  into  a  plastic  mass  with  a  hoi  solu- 
tion of  a  flux  i  the   mixture  is  pressed   into  blocks,  which  j 
;,,,.  ih,  I,  hardened  in  pressure  chambers  with  high-pressure 
,,,  superbi  and  may  afterwards  i  I   in 

tih.  i,  I  e-dust  be  incorporated  with 

extra  coke  need  be  used   in  smelting.    The  pro-  ' 
iron  or.--. — \V.  i i.  M. 

II  ■  Idmg  "I  Mi  tali,  .  I  '  'ompound  for  Facilitating  tin-,  and 
for  Preventing  the  Deterioration  qftht  same  bg  Heat,  or 
/;  tringthi  Qualitii  Injured,  i  Odium, Bichmond, 
Virginia,  U.S. A      Eng.  Pat.  1027   Ja  1898   l  under 

Internal.  Convention,  Foreign  Applie.,  June  23,  1  - 

Im     "welding   compound"    is    formed    of  an    intimate 
mixture  ol  irts  ;  ground  in. i-  i;  b  >rax, 

i-  parts:  salt,  i  parts;  and  ground  charcoal,  2  parts. 

— J.ll  C. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

U0— ELI  CTBO  ciikmisi  i;v. 

Calcium  Chloride  Solutions,  Electrolysis  of.     [Preparation 
II.   Bischoff  .ml    1  .   Foerster.     /.it-,  f. 
-1,  164. 
Si  ■  undi  r  VII..  page  C6G. 

Chlorine,  B  md  Iodine, A  Quantitatia   Electrolgtie 

Separation    oj      II.   Speckcter.     Zeit-.    f.   Elcktr 
1 

under  Will.,  page  6 

l'\li  N  i>. 

I  .'.■.'      .    /  in.     A.  W.  and   1'.  de  Kil- 

duchevsky,  Lond  Pat  13,448,  May  20, 

Thi  claims  are  i   I    "Inani  amulator  the  employ- 

menl  Mining  the  comb  i 

of  cadmium  and   mi  th  an.. tier  anl- 

phate,"  sii i,  chromium, nickel,  and  cobalt,  is  -p. 


II.  .  .  .  "  the  employment  as  negative  electrodes, in  com- 
bination with  the  electrolyte  above  specified,  of  thin  plates 
covered  with  an  alloy  of  ea  lmium,  magnesium,  and  zine,  or 
other  metal  specified,  which  is  deposited  thereon  in  charging." 

III.  .  .  .  " the  employment  a-  negative  electrodes  in  com- 
bination with  the  said  electrolyte,  of  grid-  of  antimony-lead 
(or  other  metal  nnattacked  by  sulphurie  acid)  pasted  with  a 
compound  of  spongy  metallic  lead,  zinc,  and  cadmium,  in 
the  pores  of  which  the  alloj  oified  and  hydrogen 
are  deposited  from  the  electrolyte." — J.  I     R. 

urity  Supply,  The  Combin  •!  Gi  iteration  and  Appli- 
cation of,  and  the  Manufacture  of  Salt.     II.  Tee,  Liver- 
pool.    Rng.  l*at.  12,665,  May  22,  1897. 
Ixthc  drawings  annexed  to  this  specification,  mollifications 
of  pans    or   boilers    are   shown    adapted   to   make  salt    and 
generate  steam  under  a  comparatively  hitrh    pressure,  ntilis- 
ing  the  -team  so   generate  I  in,  an  1  driving,  a  steam  engine, 
electricity  by  said   engine,  and  i  snoh 

electricity  for  the  production  of  heat  in    suit  aide    apparatus, 
upon    substances    as    described — carbides— electro-chemical 
or  electro-metallurgical  manufacture.     Specifications   6! 
and  tiJGJ  v  of  1895  are  referre  1  to  (this  Journal.  lS'Jfi,  3S6). 

—J.  (     K 

I',, ill  5i      idary,  Plates  fort  Impts.in  and  relating 

in.     W.  J.  S.  Barber-Starkey,  liridgnorth,  Salop,     ling. 
I'at.  15,879,  July  3,  I  - 

Tub  claim  is:  "The  process  of  manufacturing  Stan 
battery  electrodes,  which  consi-ts  in  tir-t  immersing  them 
in  sulphuric  acid,  and  passing  au  electric  current  through 
th,  in.  and  then  permitting  them  to  dry  with  access  "1  air, 
these  op.iatiou-  being  repeated  alternately  until  the  elec- 
trode iia-  ■  formed  '  to  ■  suitable  depth." — J.  i  .  K. 

Battt  rit  3,  Impts.  in  or  connected  with  i  Carbon^ 

I'  .\.    D.   Seton,   Aberdeen,  anil  J.   L.  Dohell, 

Harlesden.     Eng.  Pat  15,903,  July  3,  1897, 

Tin  cell  consists  of  an  outer  vessel,  preferably  of  iron,  and 
within  this,  supported  in  any  suitable  manner  so  as  to  he 
clear  of  the  bottom,  is  a  porous  pot  formed  of  magnesit 
described  in  Eng.  Pat  4442,  1897,  the  whole  being  provided 
with  a  lid.  Surrounding  the  porous  pot  is  bismuth  oi  a 
mixt  ire  of  lead  an.l  bismuth,  and  within  it  a  -alt  Capable  of 
parting  with  iis  oxygen  to  the  surrounding  molten  metal. 
6uch  a-  an  arsenate,  arsenite,  vanadate,  ehromate,  mat 
nati ,  plumbate,  rincati  or  stannate,  or  a  mixture  of  snch 
Baits. 

The  producer  gas,  granulated  col,,-,  or  other  carbonac* - 

matter  from  the  oxidation  of  which  the  cell  derives  its 
energy,  is  fed  into  the  molten  metal  continuously  or  inter- 
mittently, and  means  are  provided  for  besting  the  cell  and 
for  admitting  a'r  i«i  re-oxidise  the  -alts  in  the  porous  pot. 

— G.  II    B 

Batteries,  Impts.  in  Primary  Reservoir  l-'.i,   ■  I' 

sure  Regulation,       V7.  Bowbotham,  London.     Eng    Pat 
17,158   J  !  887. 

Tins  inv.r  as  more   particularly  to  the  class  ol 

batteries  described  in  I  ng.  Pat.  2878,  1897,  and  consists  in 
constructing  the  acid-supply  reservoir  iu  two  chain!.,  r-.  one 
of  which  is  larger  than  the  other,  ami  contain-  an  aqui 
solution  of  sulphuric  acid,  whilst  the  smaller  is  filled  with  a 
similar  solution,  -trough  charged  with  nitric  acid  or  other 
suitable  depolariser.  The  two  chambers  arc  connected  bj 
a  valve  which  closes  with  prc-surc  from  tin-  small  chamber. 
Within  the  large  chamber  is  a  float  with  jointed  or  other 
pine  connection,  leading  by  a  pipe  to  the  upper  part  of  the 
acid  compartments  of  the  batterj  cell.   Thi  other 

depolarising  fumes  pass  up  through  this  pipe,  and  bubble 
tin. nigh  the    sulphuric  acid    by  way  of  the   float  and  a  pipe 
within  it.  this  arrangement  of  valve  and  pipes   formii 
con-tant-pr.  s-iii,    trap  to  bring    the   depoli  -   s  in 

;  with  the  aei.l  in  the  supply  chamber. — (i.  II.  It. 


Batteries,  Primary,  Impts.  in  or  relating  to.foi  Producitig 
..-  Currents;  also  applicable  for  the  PuriJ 
,,/  Water.      Zinc-Carbon.']    A..  J.  Boult,  London.    From 
jr.  Cerpanx,  Brussels,  Belgrum.     Eng    Pat  7193,  March 
84,  If 
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This  cell,  the  electrolyte  of  which  is  rain  or  salt  water,  consists 
of  a  column  of  broken  graphite,  traversed  by  a  copper  rod 
with  screw-threaded  ends,  having  a  copper  cross  or  strip 
with  depending  sectioned  arms  mounted  on  it.  This  is 
enclosed  in  a  fabric  jacket  which  is  surrounded  by  a 
sectioned  zinc  cylinder,  held  at  a  suitable  distance  from  it 
by  two  covers  of  insulating  material  fixed  on  the  ends  of 
the  cylinder  ami  rod  by  means  of  nuts,  the  covers  .being 
provided  on  their  inner  sides  with  recesses  to  receive  the 
column  and  zinc  cylinder.  Terminals  are  provided,  and  a 
■device  for  suspending  and  immersing  ihe  apparatus  in  a 
water  reservoir  or  stream,  so  that  it  Can  be  utilised  simul- 
taneously for  the  generation  of  the  electric  current  and  for 
the  purification  of  water.—  G.  H.  E. 

Calcium  Carbide,  Tmpts.  in  Electric  Furnaces  for  Manu- 
facturing. [Hand-Feeding.']  W.  P.  Thompson,  London. 
From  C.  L.  Wilson,  C.  Mama,  J.  W.  linger,  H.  Schneck- 
loth,  A.  P.  Brosius,  and  J.  C.  Kuchel,  Holstein,  Iowa, 
U.S.A.     Kug.  Pat.  7.57.5,  .March  29,  189S. 

See  under  II.,  page  G54. 

(£.)  — ELECTRO-METALLU  RG  Y. 

PATENTS. 

Ores,  Sulphide  ;   Impts.  in  Treatment  of.     J.  Swinburne, 
London.     Eng.  Pat.  10,829,  May  1,  1897. 

Si  u-Hii.i:  ores  are  heated  and  subjected  to  the  action  of 
chlorine,  the  temperature  being  so  high  that  chloride  of 
sulphur  is  not  formed,  the  sulphur  being  recovered 
as  such.  The  chlorine  may  suffice  to  chlorinate  all,  or 
only  a  portion,  of  the  metals  present,  and  a  separation  of 
different  metals  may  be  effected  by  fractional  chloriuation. 
The  chlorides  may  then  be  electrolysed  in  the  fused  con- 
dition, or,  if  the  metal  to  be  deposited  be  relatively  infusible, 
from  aqueous  solution ;  infusible  metals  may  be  deposited 
from  fusion  in  a  melted  cathode  of  more  fusible  metal,  and 
may  thus  form  alloys;  otherwise  they  would  be  deposited 
in  a  pulverulent  condition.  Thus  a  continuous  process  may 
be  used  :  the  sulphide  is  decomposed  by  chlorine,  and  the 
separated  sulphur  is  recovered,  the  fused  metallic  chloride 
is  run  into  a  separate  vessel,  and  is  there  electrolysed, 
the  metal  being  run  off  from  time  to  time,  aud  the  anode 
.chlorine  being  employed  to  attack  more  ore.  The  precious 
metals  may  be  recovered  from  the  fused  chloride  by  the 
introduction  of  more  electro-positive  metals ;  and  impure 
metals  maybe  refined  from  the  more  electro-positive  metals 
present,  by  placing  them  in  a  fused  bath  of  the  chloride 
of  the  former.  Thus,  zinc  blende  may  be  treated  with 
insufficient  chlorine  in  order  to  separate  it  from  iron,  and 
the  fused  zinc  chloride  may  then  be  treated  electrolytically 
.until  too  great  an  accumulation  of.  impurities  has  collected 
in  the  electrolyte,  when  the  zinc  chloride  may  be  distilled 
off.  Lead  sulphide  may  also  be  treated,  the  precious 
metals  beiug  recovered  by  treating  the  mixed  chlorides 
-afterwards  with  melted  lead.     There  are  15  claims. 

— W.  G.  M. 

Ores,  Sulphide  ;  Impis.  in  Treatment  of.      J.   Swinburne, 

London.  Eng.  Pat.  10,829a,  May  1,  1897. 
This  is  a  modification  of  Eng.  Pat.  10,829  of  1897  (see 
preceding  abstract).  Sulphide  ores  are  run  into  a  bath  of 
fused  chlorides  and  electrolysed,  sulphur  being  evolved  at 
and  recovered  from,  the  anode.  Zinc  sulphide,  as  free  as 
possible  from  iron,  may  thus  be  treated  in  zinc  chloride  ; 
gold  and  silver  are  then  deposited  by  means  of  metallic 
zinc,  and  the  residual  charge  is  electrolysed  for  zinc  and 
sulphur.  Lead  sulphide  is  run  into  fused  lead  or  zinc 
chloride  (or  a  mixture  of  the  two)  ;  if  sufficient  zinc 
chloride  be  present  to  decompose  the  whole  of  the  lead 
sulphide,  no  precious  metals  can  remain  locked  up,  but  all 
may  be  recovered  by  treating  the  bath  with  metallic  lead. 
The  fused  mass  is  then  run  into  a  second  vessel,  where  it  is 
brought  in  contact  with  the  lead  deposited  in  the  succeeding 
process,  so  that  any  zinc  and  iron  in  that  lead  may  be 
removed  by  exchange  ;  the  mixture  of  chlorides  "  and 
sulphides  is  then  electrolysed  in  another  vessel  for  lead  and 
-sulphur,  electrolysis  beiug  stopped  before  zinc  aud  iron  are 


deposited  in  any  quantity ;  this  lead  is  then  refined  as 
above  described.  The  electrolyte  is  returned  to  the  first 
vessel  for  the  treatment  of  fresh  ore  ;  when  too  foul  for  this, 
it  is  treated  for  the  recovery  of  the  zinc  chloride.  Modi- 
fications of  the  process  are  described  for  the  treatment  of 
complex  sulphides.  The  process  is  specially  applicable  to 
sulphide  ores,  which  contain  but  little  gangue.  Complex 
ores  may  be  treated  by  simple  exchange  in  chloride  solu- 
tions by  subjecting  them  successively  to  the  action  of  the 
different  component  metals,  beginning  with  the  more 
electro-negative,  the  most  electro-positive  metal  being 
deposited  electrolytically  at  the  end.  Metals  of  high 
melting  point  may  be  deposited  in,  and  so  alloyed  with, 
cathodes  of  melted  metals  of  greater  fusibility,  or  they  may 
be  deposited  in  the  pulverulent  form.     There  are  10  claim-. 

— W.  G.  M. 

Metals,  Electro-Deposition  of}  Impts.  in  certain  Revolving 
Apparatus  to  be  employe,/  in  connection  with  the.  [Insu- 
la ti  tl  Bearings.]  J.  B.  Brooks  and  J.  Holt,  Birmingham. 
Eng.  Pat.  15,850,  July  3,  1897. 

The  apparatus  consists  of  a  suspended  perforated  and 
1  freely  rotating  barrel,  immersed  or  partly  immersed  in  the 
electrolyte,  aud  supported  on  insulated  bearings.  Within 
'  it  is  a  helical  conductor  making  contact  with  the  work  and 
with  a  conductor  passing  through  the  axle  of  the  barrel,  but 
insulated  from  it  aud  the  bearings,  and  continued  iuto  a 
flexible  insulating  jointed  shaft,  which  may  consist  of  an 
insulated  wire  or  rod,  part  of  which  is  formed  into  a  coil  the 
outer  terminal  end  of  which  is  directed  upwardly  at  an  angle 
out  of  the  electrolyte,  and  is  in  wiping  or  rolling  contact 
with  a  terminal  of  the  return-circuit  wire. — G.  H.  R. 

Electrical  Resistances  [Metal  Films],  A  New  and  Improved 
Method  of  making  High.  !•'.  B.  Kawcett,  Bristol.  Eng. 
Pat.  18,284,  Aug.'  6,  1897. 

Instead  of  using  covered  wire  or  carbon  for  electrical 
resistances,  it  is  proposed  to  use  a  very  thin  film  of  metal 
deposited  in  eacuo  by  electrical  methods  on  glass  or  some 
other  suitable  non-conductor. 

The  preparation  of  this  is  thus  described.  "  In  order  to 
enable  the  film  to  arrive  at  a  constant  electrical  resistance, 
j  I  boil  it  iu  heavy  mineral  oil  under  reduced  pressure  for  a 
considerable  time."  To  increase  i!s  effective  resistance 
and  adjustment  to  the  required  value,  the  film  is  cut  bv  a 
hard-tempered  steel  style. — J.  C.  It. 

Production  of  Pliable  and  Elastic  Bodies  by  Electrolysis, 
An  Improved  Process  for  the.  A,  Kriiger,  Baden 
Baden,  Germany,     Kug.  Pat.  2U,102,  Nov.  9,  1897. 

"The  invention  consists  in  the  metallic  deposition  upon  a 
mould,  model,  or  a  framework  forming  part  of  the  article  to 
be  produced,  layers  of  the  metal  separated  by  a  layer  of 
composition  such  as  plumbago  :  or  in  the  deposition  of  layers 
of  different  metals.  The  invention  further  consists  in  the 
specific  mechanism  employed  to  produce  homogeneity  and 
solidity  in  the  different  layers  of  metal."  This  mechanism 
is  shown,  aud  is  in  the  nature  of  •■  hard  balls  "  held  in  a  box 
the  bottom  of  which  is  cut  to  meet  the  configuration  of  the 
article  under  treatment,  upon  the  surface  of  which  the  balls 
are  pressed  by  a  spring.  "The  balls  rotate,  and,  while 
polishing,  also  compress  and  render  homogeneous  and  solid 
the  deposited  metal ;  and  it  is  to  be  understood  that  a  series 
of  cylinders  or  other  suitably  shaped  bodies  mav  be  used  as 
a  substitute  for  the  balls." — J.  C.  K. 

XII.-FATS,  OILS,  AND  SOAP. 

Oils  and  Fats,  Fractiioial  Saponification  of.  1.'.  Hen- 
riques.     Zeits.  f.  angew.  C'hem.  1898,  [15],  338—34.5. 

The  author  has  applied  his  method  of  cold  saponification 
(this  Journal,  1S96,  299  aud  476;  1897,  746)  to  the  eluci- 
dation of  the  changes  which  occur  during  the  saponification 
of  fats  aud  oils.  Finding  that  on  treating  certain  oils  with  one- 
third  of  the  requisite  amount  of  alcoholic  potash  and  sepa- 
rating the  uusapouified  portion,  the  latter  was  readily  soluble 
in  alcohol,  and  that  practically  the  whole  of  the  glycerin 
had   been    liberated,  and  could  be  determined  in  the  lye, 
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systematic  experiments  were  carried  out  with  glycerides  of 
known  composition. 

On  treating  pure  tribenzoin  \v ! r  1 1  one-third  of  the  alco- 
holic potash  necessary  f'>r  saponification,  ami  extracting 
the  nnsaponined  portion  with  uth.T,  the  latter  was  found  to 
consist  of  the  ethyl  ester  of  benzoic  acid,  whilst,  as  in  the 
preliminary  experiments,  nearly  the  whole  of  ft  glycerin 
had  been  set  free.  Even  with  bo  little  as  10  per  cent  of 
the  requisite  alkali,  nine-tentha  of  the  tribenzoin  was  con- 
verter! into  the  eater. 

riments  were  next  made  on  a  mixture  of  ti 
and  tripalmitin,  freed  from  oleins  by  reerystallisation  from 

l  in  iponifyiiigthis  with  one-thirdof  the  m 
alkali,  the  nnsttponified  portion  mi  identified  a-  the  mixed 
ethyl  esters  of  the  fatty  acids  (m.  pt.  21  to  £3  Ci  saponifi- 
cation value,  199-4),  whilst  10*64  per  >  ■  •■  1 1-  of  glycerin 
found  in  the  lye  (theory,  11*05).  Similar  results  were 
obtained  in  all  oilier  experiments  with  saturated  glycerides. 
For  the  separation  "f  ethyl  i  '!'■-.  the 

author  has  made  rise  o  hat  the  former  are  volatile 

in  a  current  of  -team  at 250  to  -J7"  I ' .  whilst  the  glycerides 
lowly  decomposed  into  fatty  acids,  which  can 
ybe  separated  in  the  distillate.  His  apparatus  consists 
of  an  ordinary  fra  donating  flask,  the  outlet  tube  of  which  is 
connected  with  a  l.icbig's  condenser,  and  which  is  fitted 
with  a  i  't-k  having  two  holes.  Throngh  one  of  these  passes 
a  ti,,  whilst  the  other  is  for  a  tube  which  reaches 

nearly  to  the  bottom  of  the  flask,  and  through  which  dry 
steam  is  admitted.     Between  the  steam-generating  flask  and 
this  admission  tube  i-  a  Bhort  copper  tube   in, -lined   slightly 
upward-.     This  is  heated  with  a  small  flame,  and  effectually 
prevents  anj    particles  "f  water  from  being  mechanically 
.1  forward.     It   is  stated  that  with  this  apparatus  the 
temperature  is  kepi  cons!  int,  an  I  that  100  grms.  of  an  estei 
!ph  distilled  in  from  --"i  t  i  30  m  nates. 
For  the  experiments  on  unsaturated  glycerides,  the  oils 

chosen  as  typei  were  (1)   linseed,  (8)  olive,  aim I,  and 

rape,  (8)  castor,     In  the  case  of  linseed  oil  treated  with 

one-third  of  the  necessary  alkali,  the    same  results  were 

■ivi-ii  as  in  the  other  experiments.     With  Z5  per  cent. 

of  the  alkali  the  reaction  was  equally    complete,  and  even 

with   IS  pet  cent,  in   a  more  concentrated  solution.    The 

ethyl  estei    separated  by  distillation,  fri  ed  from  fa  tj  a  ids, 

and"  dried  in  a  current  of  carbon  dioxide,  gave  the  Following 

constants:   -Saponification    value,    180*8 ;    mol,    weight, 

309*7;  iodine  value,   168*4]  acid  value  of  liberated  fatty 

-   7:  mol.  weight,  281-8.     As  was  also  observed  in 

other  instances,  the  dill,  rei  oe  h,  ■  reen  the  molecnlai  weigh! 

of  the  esters  and  of  tb  1-  closelj  approximated  to 

Xo  difference  in  the  iodine  and  saponification  values 

of   the   • -t' i     obtained   bj    fractional    -a:  ,    with 

varying  quantities  of  alkali  (:c(J  to  .">  per  cent      was  oh- 

Om  this  the  author  concludes  that  fractional 

ition  is  of  no  value  '  iadng 

the  various  fatty  acids  in  unseed  oil. 

The  lid  te  Ujfl  in  the  flatk   after  dis- 

tilliog  off  the  ethyl  ester  formed  by    raponificution  with 

only    10  i"  i    cent,   of  the   ili,   were:— Acid 

value,    l*l|    saponification    value,    185  S|    iodine    • 
174*4;  acetyl  value,  51*7.    Thi  lorrespondcd  lo 

turi    ol   di-  and  triglycerides  i  but  whether  the  sub- 
illy  a    mixture  of    imp  I    and 
whether   !  nras  foimed  during  the  fractional  saponin1   ition 

oi  t-.»  (he  ii  ti I  the  steam  during  the  distillation  of  the 

i  it  a-  an  unsettled  qui 

By  using  methyl  oramyl  alcohol  in  place  of  ethyl  alcohol 

in  tb  esponding  methyl  and  amy] 

estei-  are  obtained,    The  Inter  are  much  less  n  i  itile  than 

the  ethyl  esters,  and   the  temperature  in  the  distilling  flask 

rt  be  raised  to  from  87u  to  880  i  .  The  ethyl  i 
of  linseed  oil  fatty  acid-  are  unstable  and  readily  oxi  lit 
so  that  when  left  >n  contact  with  n  little  air  in  a  i 
vessel,  the  saponification  i  the  iodine  value  -ink-, 

ami  a  considerable  acetyl  value  i-  produced,    when  left 
exposed  to  the  leveral  weeks,  the  solubility 

of  the  esters  in  petn  til  gradually  decreases,  until 

finally  thej  become  almost  insolubli       I    result  is 

obtained   more    rapidly   by   passing  t\  i    through   tl star 

In  ate, 1   on    the   water-bath.      When    the    heating    is    carried 


out  in  an  atmosphere  of  carbon  dioxide,  no  change  take- 
place.  The  following  figures  illustrate  the  changes  which 
occur  during  the  oxidations  of  the  mixed  ethyl  esters  of 
linseed  oil  fatty  acids  : — 
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The   acetyl    values    were    determined    by   I.ewkowiNch's 
method   (this  Journal.    1897,   508).     The   author   Sugg 
that   the   increase  in    the    saponification  value    is    due  to   a 
disruption  of  the   molecule,  with   the  formation  of  acids  of 
a  lower  molecular  weight.     So  long  as  the  oxidised  esters 
are  soluble  in   petroleum  spirit  they  do  not  appear  to  i 
with  phenyl  hydrazine,  but  the  insoluble  si 
a  marked    reaction,  which    is   attributed   to  the   presence  Of 
aldehydic  or  kctose  groups.     1'nlike  the  linoxyn   formed 
by   linseed    oil   on   drying,  the  oxidation   products  of    the 
ester-  an-  not  solid  substances. 

Almond  oil  behaved  like  linseed  oil,  the  glycerin  being 
almost  entirely  liberated  by  saponification  with  15  per  cent. 
of  the  requisite  alkali,  whilst  the  reaction  was  Incomplete 
with  In  per  cent,  of  alkali.     The  distilled  ethyl  es 
the     follon  u,t-:  —  Saponification     value,    189*0 1 

mol.  weight,  808*7;  inline  value,  91*1.  rroui  rape  and 
olive  oils  similar  asters  were  obtained  bj  e  W  saponi- 
fication, and  in  the  case  of  the  former  by  hot  saponification. 
The  esters  were  also  oxidisable.  but  much   more  slowly  ami 

incompletely  than  those  ol  linseed  oil. 

The  glycerides  of  castor  oil  (saponification  value, 
were  sidi  •  I  into  esters  than  thoi 

the  other  oils  examined.  The  distilled  ethyl  esters  had  a 
saponification  value  of  I74'9and  an  iodine  value  of  -;-i. 
Tiny  differed  from  the  original  c  istoroil  in  b  .  .  ill.-r 

j.;.!,  Ij ,  though  no)  very  n  idilj . 
Me  in  petroleum  spirit.     Their  taste  and  physiological 
properties  were  found  by  Dr.  Aron*wn  to  be  thesan 
those  of  castor  oil. 

The  author  .  -on,  I  lis   experiments   that  during 

the  saponification  (either  cold   or  hot)  of  all    triglycei    !■ - 
with  alcoholic  alkali,  the  ethyl  esters  of  the  acids  pn 
are  fir-i  formed  as  intermediate  products,  with  the  complete 
liberation  ol  the  glycerin.     Kuril, 
to  determine  to  what  extent  the  rule  applies 
In  in  waxes  an  analogous  behaviour  it 

as  probable,  bnl  where  lower  alcohols  are  in  question,  the 
reaction  inn  only  occur  within  certain  limits. — C.  A.  M. 

Japan**  Wood  Oil.     [Tumi  Oil.']     J.  ST.  B.  Jenkins. 
Analytl    1898,  23, '[2r.fi],  1 1:« — 1 1-. 
Tin:  anaK  lis  of  i  sample  of  thi-  oil  gave  results  which  were 
[general  rule  considerably  lower  than  those  (bond  by 
luthor  for  a  pri  vious  sample  (this  Journal,         I 
and    195).     Ik  for    the    two    samples  wet 

follows: — 


Specific  urin  ity  St  (W    F. .... 

,  

Uosap  inittable  matter 

ii   10*8 

1 

Soliili<'  ins-  point 

ItrolUU-tllerini 

I 

I*   ■  7-u).. 

i  lliil.h 



I.  II. J  .  ratUI. 


Present 

i'le. 

I'le. 

■.•;-n  i>cr  i-.nl. 

0  .'.:i     „ 

11'  11 

10*8 

10*4 

t  s;      .. 

Belrn      17   i'. 

Below  -  17  C. 

S1'4    i  . 

ZS- 1 

Iti'O 

13**4 

140  - 

i  !'■; 

m 

l!i| 

3S0 
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The  insoluble  fatty  acids  ga\ 

e — 

Present               Earlier 

Sample.               Sample. 

. 

S0°— 31°  C. 

21-0    ('. 

1W7 

147-0 

144- 1 

37'  C. 

22-1    C. 
126-0 
154'7 
150'1 

With  regard  to  these  results  the  author  mentions  that  the 
viscosity  was  determined  in  Redwood's  instrument,  and  that 
in  the  Manmene  test  olive  oil  was  used  as  the  diluent  and  a 
correction  applied.  With  Valenta's  test  the  two  samples 
became  turbid  at  44°  and  47°  C  respectively.  In  the 
elaidin  test  the  latter  sample  darkened  considerably,  and, 
after  standing  for  24  hours,  showed  signs  of  partial  solidifi- 
cation at  the  bottom  of  the  tube.  I  'nlike  the  earlier  sample 
the  later  one  did  not  reduce  the  silver  nitrate  in  Becchi's 
test.  Negative  results,  however,  were  given  by  both 
samples  in  Halphen'stest  for  cotton  oil  (Rev.  de  Chim.  Ind., 
Feb.  1S98).  On  exposure  to  the  atmosphere  in  a  shallow 
dish  heated  on  the  water-bath,  the  later  sample  increased  in 
weight  during  the  first  eight  hours'  exposure  at  the  rate  of 
0-26  per  cent,  per  hour,  and  in  six  hours  the  surface  of  the 
oil  was  covered  with  a  skin.  The  earlier  sample  gained 
during  four  hours  at  the  rate  of  0-36  per  cent,  per  hour, 
and  was  covered  with  a  skin  in  two  hours.  A  sample  of 
linseed  oil  similarly  treated,  gained  during  eight  hours  at 
the  rate  of  0- 10  per  cent,  per  hour,  and  at  the  end  of  the 
period  showed  no  sign  of  any  skin  on  the  surface.  The 
refractive  index  of  the  later  sample  with  sodium  light  was 
1*503  at  19'  C.  On  heating  this  od!  out  of  contact  with 
air  (which  was  effected  in  a  flask  with  a  mercury  valve)  it 
remained  liquid  for  two  hours  at  200^  C.  The  temperature 
was  then  raised  to  250°  C,  and  maintained  at  that  for  two 
hours,  during  which  time  the  oil  thickened  and  some  gas 
was  evolved.  When  cold  it  was  found  to  have  been  con- 
verted into  a  semi-solid  product.  The  author  suggests  that 
the  difference  in  the  viscosity  of  the  two  samples  may  have 
been  due  to  a  similar  partial  polymerisation  of  one  of  them. 
It  is  stated  that,  by  an  error  of  calculation  in  the  former 
paper  (this  Journal,  1897,  193),  it  was  found  that  for  the 
bromo-thermal  test  the  factor  5-7,  applicable  to  all  other 
known  fatty  oils,  could  be  used  with  the  fatty  acids  of 
Japanese  oil ;  but  it  is  now  established  that  the  fatty  acids, 
as  well  as  the  oil,  require  the  factor  7'0.  On  treating 
Japanese  wood-oil  with  a  saturated  solution  of  iodine  in 
chloroform  or  other  solvents,  a  jelly-like  m;iss  i>  produced, 
the  stiffness  of  which  is  proportional  to  the  amount  of  oil 
taken.  No  similar  action  was  observed  in  the  case  of 
bromine,  whether  by  itself  or  in  solution. — C.  A.  M. 

Butler  and  Lard,  Detection  of  Foreign  Fats  in.  C.  B. 
Cochran.  Rev.  intern,  falsitic.  11,  49;  Chem.  Ceutr. 
1898,  1,  [19],  1069. 

See  under  XXIII.,  page  697. 

Seal  Oil  in  Cod-Liver  Oil,  Detection  of.     E.  Dowzard. 
l'harm.  J.  1898,  [1458],  532. 
See  under  XXIII.,  page  696. 

Hiibl's  Method  of  Iodine  Absorption,   The  Reactions    in. 

J.  J.  A.  Wijs.     Zeits.  angew.  Chem.  1898,  [13],  291. 

See  under  XXIII.,  page  698. 

Copper  Alkali-Glycerin  Compounds.     F.  Bullnheimer. 
Ber.  1898,  31,  [10],  1453. 

See  under  XXIII.,  page  700. 

PATENTS. 

Continuous  Extraction,  Process  and  Apparatus  for.  E. 
Schliemann  and  E.  von  Boyen.  Hamburg,  Germanv. 
Eng.  Pat.  6431,  March  16,  1898. 

See  under  1.,  page  651. 


Wool  Grease,  Impts.  in  or  relating  to  the  Extraction  of. 
A.  J.  Boult,  London.  From  L.  E.  Vial,  Brussels.  Eng. 
l'at.  19,014,  Aug.  17,  1897. 

The  process  claimed  is  one  for  extracting  raw  wool  grease 
from  the  watery  magma  obtained  on  acidulating  wool  wash- 
ings. For  this  purpose  the  magma  is  concentrated  as  much 
as  possible  in  vats,  after  which  it  is  mixed  in  a  boiler  with 
an  equal  quantity  of  wool  grease  and  heated  until  all  water 
is  driven  off.  The  anhydrous  fatty  residue  is  then  extracted 
with  a  suitable  volatile  solvent  to  separate  the  wool  grease 
from  mineral  matters.  The  latter,  it  is  stated,  form  a  good 
manure,  containing  about  4  per  cent,  of  nitrogen. — W.  1'.  S. 

Soap    Poicders,  Impts,  in  the  Manufacture  of.     [Preven- 
tion   of  Cohesion.']     W.  1'.    Thompson,  London.     From 
E.  Sieglin,  Dusseldorf,  Germany.     Eng.   l'at.  7932,  April 
2,  1898. 
The    improvements   consist    in    subjecting   the   broken-up 
material    as    it    comes  from    the  breaking-up  rollers,   to  a. 
eurrent  of  air.     The   latter  is   sufficiently  strong  to   carry- 
along  with  it  dry  soap  powder,  which  forms  a  coat   or  crust 
over  the  broken  particles  and  prevents  cohesion  of  the  same. 

— W.  I'.  S. 

XIII.-P1GMENTS,  PAINTS :  EESINS, 
VAENISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,   PAINTS. 
PATENT. 

Anti-Corrosive  Composition  or  Paint,  as  a  Preventative 
against  Corrosion  on  Metals.  VV.  Peel,  Liverpool.  Eng. 
Pat.  110,  Jan.  3,  1898. 

The  base  of  the  composition  claimed,  consist?  of  a  mixture 
of  10  parts  of  "  gum  euphorbium  "  dissolved  in  fusel  oil  or 
other  solvent,  1  part  of  gum  dammar  dissolved  in  "  benzo- 
line,"  and  5  parts  of  coal  tar  previously  incorporated  with 
1  part  of  slaked  lime.  I  )ne  part  of  graphite  and  one  of  zinc- 
oxide,  together  with  the  necessary  pigment,  are  now  added, 
and  the  whole  is  thinned  down  to  the  required  consistency 
with  "  benzine,"  spirits  of  turpentine,  or  other  spirits. 

— \v.  r.  s. 

(5.)— RESINS,  VARNISHES. 

Oils  and  Varnishes.  Absorption  of  O.rygen  by  Drying, 
W.  Lippert.     Zeits.  angew.  Chem.  1898,  131. 

CONTINUING  his  investigations  on  the  oxygen-absorbing 
power  of  linseed  oil,  &e.  (this  Journal,  1898,  588),  I.ippert 
now  describes  the  behaviour  of  varnishes  (boiled  oils> 
containing  manganese  resinate  or  lead  oxide. 

I.  "Manganese  licsinate  Varnishes."* — The  first 
sample  of  drier  was  prepared  by  precipitating  a  weak 
alkaline  solution  of  colophony  with  manganese  acetate, 
extracting  the  deposit  with  ether,  and  distilling  off  the  bulk 
of  the  solvent.  As  the  resinate  obstinately  retained  some 
ether,  it  was  heated  to  100:  ( '.  for  several  hours,  which  caused 
a  certain  amount  of  oxidation  to  occur,  and  finally  yielded 
a  yellow,  resinous,  friable  mass,  not  entirely  free  from  ether, 
and  containing  about  4  per  cent,  of  metal.  Varnishes  -were 
then  made  up  by  heating  linseed  oil  to  150"  ('.  for  15  minutes 
with  such  quantities  of  the  drier  that  they  ultimately  con- 
tained (a)  0- 02  per  cent.,  (o)  0-06  per  cent.,  (e)  0-15  per 
cent,  and  (rf)  0-2  per  cent,  of  manganese.  The  colour  of 
the  products  deepened  with  increasing  proportions  of 
siccative,  but  no  appreciable  sediment  was  noticed,  even  on 
prolonged  keeping.  The  drying  tests  were  carried  out 
during  cool  and  cloudy  April  weather  in  a  room  maintained! 
at  11  or  12°,  the  weight  of  the  films  being  0-11  to  0-13- 
gnu.  per  100  sq.  cm.  After  12  hours  (a)  bad  gained 
2-1  per  cent,  of  oxygen,  (6)  4-89,  (e)  6-0,  (<f>  6-46; 
after  36  hours  the  corresponding  figures  were  15-97,  15-48, 
14-45,  and  14-02  per  cent,  respectively  ;  (a)  continued  to 
gain  for  55   hours,  the  total  increase  being   17   per  cent.; 

•  By  "  metallic  resinate  varnishes  "  (••Metallresinatflrnisse  ")  are 
to  be  understood  boiled  oils  which,  as  siccatives,  contain  the  lead 
or  manganese  salts  of  the  resin  acids  of  colophony  j  also,  according 
to  Bottler,  the  salts  of  the  resin  ucids  of  the  copals.  It  should  bealsa 
noted  that  in  Germany  the  term  "  firniss"  includes"  boded  oil." 
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iIj)  for  in  lmnrs  absorbing  15-69  per  cent,  altogether. 
rhe  result  -  Bhow  that  the  higher  the  proportion  of  drier, 
the  Booner  i-  the  maximnm  of  absorption  reachi  I  and  the 
sooner,  also,  the  vamishea  begin  to  lose  weight  again. 
Conversely,  the  smaller  the  proportion  of  drier,  the  I 
i- the  amount  "i  oxygen  taken  up.  On  testing  the  films 
■with  the  finger,  it  was  tounu  that  they  remained  tacky  all 
the  time  they  were  gaining  "eight  :  and  they  could  not  be 
called  dr*  until  after  they  had  commenced  to  lose.  (The 
elasticity  of  the  skin  prevents  linseed  oil  from  ever  feeling 
so  bard  as  the  dried  film  of  a  resin-varnish,  so  that  the 
finget  test  is  always  subjective.)     Alb  .-(</■  had 

softened  again,  and  stuck  to  the  palm  of  the  hud.  whereas 
the  others  did  nol  exhibit  this  property.  Although  Upper! 
has  obtained  no  direct  evidence  to  bear  out  VVeger'e  state- 
ment  that  above  a  certain  percentage  the  diier  becomes 
inoperative,  yel  his  •■■  among  the 

above  varnishes  (c),  with  0-15  pet  cent.  ofMn.waa  dis- 
tinctly the 

Other  experiments  were  tried  with  a  "  pure  "  commercial 
sample  m  pre<  ip  ■'  iterial 

was  dissolved  in  ether,  thrown  down  with  ulcohol,  washed 

i!i  the    latter,  and   dried  in    'Unto.      It  then 

formed  a  chocolate-coloured  powder  containing  8'.">  per 
rent,  of  metal.  This  was  dissolved  in  linseed  oil  as 
before,  tin  varnishes  being  arranged  to  have  (>  i  0*007  per 
..ut  nt.,  (./)  ci- 12  per  cent.,  and  t/n  0-33 

per  cent,  of  metal  in  them;  but  as  a  considerable  amount 
of  sediment  was  left  behind  in  the  basins,  the  two  latter 
figures  are  onl*  nominal.  The  drying  testa  took  place  in 
bright,  warm  Jul*  weather,  the  thickness  of  the  films  being 
"7  grm.  per  100  aq.  cm.  In  six  hours  (•■)  had 
gain.  ■  ,   (J  i  5-59  per  cent.,  c .. ■<   14-0  per 

rent., I  (/i)  11-46   per  cent ;  in  21    hours,  5*51,  11-88, 

and     l'J-1   pet    cent,   respectively.    (<)   continued   to  in- 

ise  in  weight  lor  42  hours,  the  total  gain   being    16-16 

pet  cent     (y)  and  (A)  wen  ited  to  BOO   with  the 

.1.  ]■'  could    not      .  v.  n    thus    he 

effected.     The  varnishes,  however,  turned  darker  in  colour, 

the  solid  matter  changed  to  a   Boccnleul   -ul.-t •  which 

ared   to   the  walls   of  Ihe   l I,  whilsl  the   power  of 

absorbing    oxyge mi I     praoticall*     unaltered.      In 

■i,-    results   were  Identical  with  those  yielded  bj 
the  specially  prepared  resinate,  bul  i  ing  of  (A)  tooi< 

place. 

II.   Litharge    Varnishes.  —  These    wen-    made    up   by 
warming  from  o-.'ll  to  6-8  per  cent,  of  litharge  with  1 

of  'J'J'i    or   880  ,    some    undissolved 

matter  remaining  in  every  instance.     As  with  the  resinate 

varnishes,  the  larger  the  proportion  of  drier,  the  sooner  the 

varnish  attained  its  greatest   weight,  and  the  less  oxygen 

In  dull,  warm  duly  weather  a   Bample   con- 

tigO-34pei  PbO  -ained  B*5   pet    cent   in  23 

h s,  and  11- 1  per  cc  inours.      Inothcr,  with    i-l 

percenl   of  I'hO,  gained  13 '6  and  18 -9  per  cent,  in  th. 
times.     Pwo  others,  with  9*8  pe    cent     i  cent 

respectively,  gained  19*7  per  cent,  and  19-8  per  cent  in 
weight  during  the  Aral  98  hours.  All  the  films  were 
equally  hard  to  the  touch  when  the*  had  r.  ached  th.-ir 
maximum    weight,   but   alter    Pom     weeks    the* 

.  this  being  particularl*  noticeable  with  tii»p  spec  imena 
containing  much  of  the  drier,  In  othet  the  pheno- 
mena ol  drying  were  the  same  as  before    vi  in »l  litl 

abovi                  ent  made  no  appreciable    difference  to  the 
absorbinj   power,  whilst,  for  practical  work,  the  proportion 
fit  to  be  Kept  lower  than   that   per- 
missible There 
advantage  in  employing  red  lead,  as  advised  bj    Mulder;  in 
doncd  b*  oil  boili  I  igo. 
The  reason  wb*   - varnishe                         after   be- 
coming .li  \  Is  not  yet  known :  it  may  possibly  dep.  ml  on  the 
presence  of  an  ex.  •  --  "t  di                 o  unsuitable  one.     The 
previous  i  xpi  i  iments,  be  .-.■                                    that   it  i- 
n.it  evidence  of  adulteration  with  rosin  or  rosin  oil.    [m 

it  has  l.ni-  been  recognised  that  the  additi il   n  powerful 

itive,  even  if  dissolved  in  turpentine,  will   cause  rapid 
drying,  but  may  indue,  subsequent  liquef  Iccording 

to  Mulder,  the  acid  which  resulu  from  the 
linoleate,  is  a  liquid  turpentine-like  body  in  the  fret   -tate. 


wherea-  it-  lead  salt  i-  hard  and  brittle.     It  is  conceivs 
therefore,  that  if  too  much  of  this  substance  be  present, 
prolonged    exposure    to    air    may    lead   to   partial    decom- 

posil and   the   formation   of  the  liquid   acid  within   the 

film. 

III.  Influence  of  Roiix  mid  Rosin  Oil — The  fo 

observations  show  that  the  amount  of  oxygen  taken  up  b"  a 
varnish  is  chiefly  dependent  upon  th.  proportion  of  drier 
in  it;  l.ui  m  ali  materials  which  are  ..f  industrial  value, 
this  absorption  only  range-  between  IS  and  16  per  cent. 
Products  yielding  lower  figures  are  gen. rally  sophisticated  : 
although  even  here,  as  the  annexed  table  indicate*.  12  per 
cent,  may  easil*  be  reached: — 


Maximum  Increase  in  Weight 


Manganese  Oxide  \ 

Adulterated  with 

I. 
Per  Cent 

11. 

111. 

10'Ot 

11-14 

7  31 

li         ..             

W09 

25            ..                

;  ■  i.; 

M- 13 

11-1*8 

.-.  per  cent  of  coloph  in* 

7-88 

11-78 

U 

7-08 

7-80 

10-21 

U         .,              

I'.'.'i 

in  i.T 

The  problem  of  detecting  adulteration  in  this  manner  is 
complicated  by  the  increased  viscosity  of  the  varnishes 
(actual  varnishes  here)  thus  prepared  ;  so  that  i;  i-  difficult 
to  obtain  thin  and  uniform  films ;  still,  if  they  are  rested 
with  the  finger  after  they  begin  to  lose  weight,  notable  pro 
portions  of  impurity  will  be  show!)  by  abnormal  tackiness. 
It  should  be  remarked,  however,  thai  the  tests  in  the  table 
made  with  common  rosin,  which  causes  tackiness  in 
very  small  amounts.  When  it  has  been  previously  neu- 
tralised with  chalk,  as  has  lately  been  recommended,  .at 
least   5   per  eent,    ma  n<  without   development  of 

this  proper!*  ;  wherefore,  if  then  cting 

that  tin-  neutralised  rosin  has  been  added,  the  varnish  should 
be  tested  for  calcium. 

There  la  on  the  wind.-  no  better  way  of  examining  a 
varnish  than  b-  testing  it-  drying  power  with  the  linger 
in  th-  usual  manner;  nevertheless  i>  is  advisable  to 
combine  such  a  test  with  n  determination  of  the  amount  of 

increa  hi  xposure.    To  find  the  exact  time 

any  -ample  requires  to  attain  it-  maximum  weight  is 
troublesome,  because  the  initial  gain  (aa  already  explained) 
i-  followed  by  a  loss.  This  may  be  best  overcome  bj 
starring  one  tesl  overnight  .'hen  the  action  of  light  will  be 
eliminate. I,  weighing   the  film   early  in   th.  then 

pi. -paring   a    -. il     sample    which    can    be    weighed    at 

intervals  during  the  day.     tiros-  adulteration  will  ihu-  be 
detected  by  tackiness,  or  absorption  of  too  little  oxj 
lack  of  driers  by  diminished  -peed  of  drying  :  while  the 
imena  may  be   preserved  for  at  -  ■    if  the* 

become  soft  ..ii  -landing.     The  whole  process  i>.  of  course, 
greatly    influenced    by   the   weather    and    the    prevailing 
temperature  ;    and   all  experiments    must  be  regarde 
comparable  only  if  th- 1  are  carried  out  simultaneously. 

—  1  .  11'.  I.. 

ixm  l-BUBBl  B,  Stc . 

The  Brazilian  Process  of  Smoking  "  Rubber,     lid.  <>f 

Trade  J,  duly  1808,  84. 

II. M.  Cojfsr/1  a-    Pari   states  that  the  juice  or  milk  of  the 

II  i,  :  braziliensis  may  !"■  caused  t..  coagulate  by  various 

IS.  Bj  the  addition  of  a  solution  of  alum,  -odium 
chloride,  or  vari.ni-  other  salts,  or  by  'imply  allowing  the 
milk  to  stand  exposed  to  the  air  for  21  hour-,  or  l>*  artifi- 
cial evaporation,  the  water*  portion  may  be  separated  from 
the  solid  residue   known  I  te  as   india-rubbt 

caoutchouc. 

To  pi.  ever,  a  substance  having  that  cons 

and  elasticit*  winch  i-  desirable,  ;  ii  o(  the  first  importance 
that  this  coagulation  should  take  pine.-  in  sucl  ray  that 
as  little  water  aa  possible  remains  imprisom  d  mi  the  mass 

Wli.  ii  thi  milk  i-  allow.  ".late  by  simply  -landing 

in  contact  with  the  air,  a  considerable  amount    of   water 
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remains  in  the  mass  :  the  ruhber  is  flabby,  inelastic,  and 
deteriorates  rapidly.  It  is  classed  together  with  scraps  and 
dSbris  as  "  seruamby,"  and  fetches  but  a  low-  price. 

When  alum  is  used,  the  result  is  better.  la  the  province 
of  Matto  Grasso  the  milk  is  always  treated  with  that  reagent, 
and  the  rubber  fetches  but  3d.  or  id.  per  lb.  less  than  the 
finest  l'ara  rubber. 

The  best  rubber,  known  as  Para  fine,  is  produced,  how- 
ever, by  rapidly  evaporating  the  juice  in  the  smoke  produced 
by  burning  the  nuts  of  the  Urucury  palm  (Attalea  excelsa). 
This  is  effected  by  throwing  a  quantity  of  the  nuts  on  a 
small  wood  fire  ;  a  dome-shaped  vessel  is  then  inverted  over 
this  fire,  and  the  smoke  pours  out  through  a  hole  at  the  top 
of  the  dome.  A  piece  of  wood,  sometimes  cut  to  the  shape 
of  a  rough  spoon  or  paddle,  is  dipped  into  the  milk  and  then 
held  in  the  smoke  until  the  viscous  liquid  has  dried,  leaving 
a  layer  of  rubber  ou  the  stick.  The  slick  is  then  dipped 
again  into  the  liquid,  and  the  process  repeated  until  layer 
by  layer  a  large  pellet  of  rubber  is  built  up. 

The  exact  action  of  the  smoke  has  not  yet  been  satis- 
factorily explained.  It  is  probably  due,  however,  to  the 
acid  (pyroligneons)  present  in  the  smoke.  All  the  appa- 
ratus employed  may  be  seen  in  the  Kew  Museum.  But 
there  is  no  doubt  that  the  milk  thus  treated  yields  a  very 
elastic,  and,  at  the  same  time,  firm  rubber  that  is  free  from 
all  tendency  to  flabbiness,  and  does  not  lose  weight  when 
stored.  The  smoke  of  an  ordinary  wood  fire  is  found  to 
produce  what  is  known  as  "  wet  rubber,"  that  loses  from 
5  per  cent,  to  10  per  cent,  in  weight  whilst  in  the  hold  on 
the  way  to  Europe.  A  considerable  amount  of  rubber  is, 
however,  probably  prepared  by  this  means  in  localities 
where  the  Urueury  palm  is  scarce. 

The  method  of  smoking,  though  very  primitive,  enables  a 
man  to  prepare  as  much  as  10  to  13  kilos,  of  rubber  in  one 
hour. 

The  good  effects  produced  by  the  smoke  of  the  Urucury 
nuts  are  probably  due,  in  part,  to  the  fact  that  the  smoke  is 
a  dry  smoke;  but  it  seems  probable  that  there  is  also  some 
chemical  reagent  at  work,  the  nature  of  which  has  not  yet 
been  ascertained. 

A  machine,  designed  on  the  principles  of  a  centrifugal 
cream  separator,  to  separate  the  watery  portion  of  the  milk 
has  been  tried,  but  without  good  results  at  present. 

A  feasible  method  would  be  to  dissolve  the  rubber  in 
some  liquid  that  will  not  mix  with  water.  Carbon  bisul- 
phide, for  instance,  if  it  eould  be  sufficiently  cheaply  pro- 
duced, might  revolutionise  the  present  somewhat  primitive 
system. 

Waterproof  Cloth,  On  the  Vulcanisation  of.     C.  Otto 
Weber".     Dingler's  polyt.  J.  308,  [2],  42 — 48. 

Thk  vulcanisation  of  waterproof  cloth  with  sulphur  chloride 
offers  a  number  of  advantages  which  effectually  counter- 
balance the  undeniable   disadvantages  of  this  method,  and 
will,  in  the  opinion  of  tae  author,  probably  secure  it  a  per- 
manent place  in  the  manufacture  of  waterproof  cloth.     But 
to  obtain  good  results  with  this  vulcanising  agent,  the  great 
reactive   energy  of  sulphur  chloride  with  substances  other 
than  india-rubber  should  always  be  remembered.     To  begin 
with,  this  reactive  energy  of  sulphur  chloride  necessitates 
its  application   to   the   india-rubber   in  a  state   of  solution. 
The  solvent  generally  employed  for  this  purpose  is  carbon 
bisulphide,     but    it    is    questionable     whether    this    very 
obnoxious  solvent  is  really  the  best  for  the  purpose.     Any 
solvent  to  be  used  in  conjunction  with  sulphur  chloride  for 
the    vulcanisation   of   india-rubber   must   conform    to    the 
following  conditions  :— (1.)  The  solvent  must  be  indifferent 
to  sulphur  chloride.     (2.)   The  solvent  must   be    a  homo- 
geneous compound.     (3.)  The  boiling-point  of  the  solvent 
should  not  be  less  than  703  C.  nor  exceed  100°  C.     (4.)  The 
solvent  for  sulphur  chloride  should  also  he  a  solvent  for 
india-rubber,  or  at  least  cause  it  to  swell.     Of  these  condi- 
tions the  first  is  a  matter  of  course.     The  second  becomes 
at  once  obvious  if  we  remember  that  the  cold  vulcanising 
process   is  a    continuous  one,    exposing    the    solution  to 
continuous  evaporation  when  in  use,  so  that  a  solvent  con- 
sisting of  a  mixture  of  compounds  of  different  boiling  points 
in  course  of  employment  would  suffer  an  alteration  of  its 
mean  boiling  point  owing  to  gradual  evaporation  of  its  more 


volatile   components.      This   would   find  expression  in  an 
alteration,  generally  an  increase,  of  the  surface  tension  of 
the  remainder  of  the  solution,   which   would   result    in  a 
stronger  vulcanisation  of  the  cloth  than  was    intended.     A 
solution  of  sulphur  chloride  in  petroleum   spirit  shows  this 
effect    of   a   heterogeneous    solvent    very    strongly.      The 
observance  of  the  third  condition,  as  far  as  the  upper  tem- 
perature limit   is  concerned,  is  quite  obvious.     The  lower 
temperature  limit  is  suggested  by  the  consideration  that  the 
lower  the  boiling  point  of  a  solvent  the  greater  is  its  liability 
to    very    rapid    volatilisation,    causing   stuh  fall    of    tem- 
perature as  to  lead  to  the  deposition  of  dew  upon  the  india- 
rubber  surface.    This  is  indeed  what  very  frequently  happens 
when    carbon   bisulphide     is   the  solveDt  employed.     The 
fine  film  of   water    thus  formed,   causes  decomposition  of 
sulphur  chloride,  which   not  only  imparts  a  most  objection- 
able smell  to  the  cloth,  but  also  renders  it  peculiarly  liable 
t3  decomposition.     The  fourth  condition  is  required  to  make 
the  vulcanisation  as  homogeneous  as  possible.     To  achieve 
this  the  solvent  must  almost  instantly  penetrate  the  whole 
thickness  of  the   india-rubber   that  is  to   be  vulcanised,  but 
only  solvents  or  energetic  swelling  agents  of  india-rubber 
possess  a  rate  of  penetration   sufficiently  high  for  this  pur- 
pose.    Among  solvents  conforming  to  these  conditions  our 
choice  is  limited  practically  to  two  :   benzene  and  carbon 
tetrachloride.      The  latter  is  still  a  rather  expensive  article, 
and   could  therefore  only  be  used  in   a  machine  enabling 
us   to   recover  at   least  80  per  cent,    of  the  solvent.     We 
therefore   would   have  to  fall  back  upon  benzene,   which 
indeed  is  an  excellent  solvent  for  the  purpose.      In  using 
benzene  as  a  solvent,  account  must,  however,  be  taken  of 
the  fact  that  its  surface  tension,  as  ascertained  by  the  drop 
method,  exceeds  by  25  per  cent,  that  of  carbon  bisulphide. 
Consequently,  for  the   same  degree  of  vulcanisation,  only 
three-quarters  of  the  amount  of  sulphur  chloride  should  be 
used  of  that  which  is  employed  with  carbon  bisulphide  as  the 
solvent.     This,  even  at  low  benzene  prices,  renders  the  use 
of   this   solvent   rather   more  expensive  as    compared  with 
carbon  bisulphide,  but  as  a  set  off  we  have  more  homogene- 
ously vulcanised  and  less  offensively  smelling  goods ;  and 
moreover,  the   benzene   vapours,  although  if  not  absolutely 
innocuous,   certainly   have  not   the    disastrous    effects   that 
the  vapours  of  carbon  bisulphide  have   upon   the  workmen. 
The    superiority    of    benzene    to    carbon    bisulphide  as   a 
solvent  becomes  very  apparent  in  the  vulcanisation  of  orna- 
mented  (printed)  rubber  surfaces,  the  purity  of  the  colour 
effects    being  far   better   preserved  when    the   first-named 
solvent  is   used.     This  is  no  doubt    due  to  the  absence  of 
formation  of  dew   upon  the  fabric  when    benzene  is  em- 
ployed, and  shows,  moreover,  the  importance  of  using  the 
india-rubber  and   all  materials  in  an   absolutely  dry  state. 
Many  substances,  such   as  ferric  oxide,  can  be  used  with 
perfect  impunity  in  the  manufacture  of  india-rubber  goods, 
provided  all  the  components  are  dry;  otherwise,  on  vulcanisa- 
tion, basic  ferric  chlorides  are   formed,  which  are  a  prolific 
source   of   decomposition.     The  danger  of    compounds  of 
manganese  and  copper,  in  this  respect.  is  well  known.     On 
account  of  this  danger  of  moisture  in  india-rubber,  no  com- 
pounds should  be  used  for  incorporation  with  india-rubber, 
which  are  capable  of  combining  with  hydrochloric  acid  with 
liberation  of  water,  or  which  form  hygroscopic  chlorides. 

— C.  O.  W. 
PATENTS. 

Vulcanising  Apparatus,  Impts.  in.  H.  J.  Doughty,  Provi- 
dence, Khode  Island,  U.S.A.  Eng.  Pat.  5470,  March  5, 
1S9S. 

The  apparatus  consists  of  a  vulcaniser,  comprising  two 
platens,  with  suitable  means  for  heating  the  same  and  for 
moving  them  to  and  from  each  other.  A  separate  "mold" 
is  provided,  which  is  inserted  between  the  platen  and  con- 
tains the  articles  to  be  vulcanised.  The  apparatus  is  more 
particularly  intended  for  vulcanising  hollow  articles,  and  is 
therefore  fitted  with  an  inflating  needle,  which  works  auto- 
matically when  the  platens  are  brought  together  round  the 
"  mold.""— W.  P.  S. 

Leather  and  India-Rubber,  and  for  Floor  Con  rings  and 
the  likes  Impts.  in  the  Manufacture  of  a  Compound 
or  Material  applicable  for  use   as  a  Substitute  for,  and 
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iifiApparatua  therefor.    P.  Eeidel,  Mannheim,  Germany, 

and  K.  Kuhii,  Hirmiugham.     Eng.  Pat  14,911,  June   19, 

1897. 
Thx  material  claimed,  consist*  of  two 'layers  of  cellulose, 
linen,  or  other  long-fibre  material,  with  an  intermediate 
r  ,,,  cotton  wo  >l.  the  whole  being  bound  together  with 
india-rubber  solution.  The  cellulose  or  long-fibre  material 
i-  aged  in  the  form  of  a  watery  pulp.  On  a  layer  of  this 
palp  the  cotton  wool  is  pi. iced,  and  then  another  layer  of 
pulp  is  run  on.  After  passing  through  rollers  the  triple 
la\.  r  :-  di  Ie  i  bj  hot-water  pipes  and  then  run-  through  the 
robber  solution.  A  substitute  maybe  used  for  this  latter,  ' 
consisting  of  rubber  solution,  scrap-rubber,  glue,  rosin,  and 
1  oil. 

The  material  may  be  improved  and  rendered  waterproof 
by  treatment  with  tannin  and  alum. 
More  than  the  above-mentioned  number  of   layers   may 
be  used  if  a  thicker  article  is  required. — YV.  P.  S. 

Indta-Bubba .  Leather,  or  Mi  r  Substances,  or  for  an;/  other 
Purposes  to  ahich  it  may  l>,  applicabU  ;  A  New  or  //;<- 
proved  Compound  for  use  as  <i  Substitute  for.  II.  C.  I'. 
(,,  ,  i  ng.  Pat.  18,899,  May  24,  1897. 

The  compound  consists  of  a  mixture  of  Trinidad  asphalt 
<47 — sn  percent  |,  oxidised  oil  (90 — 80  per  cent.),  vaselin 

<i  percent   I.    -  .llplllir  (  1  ."■    per    cent.),  chloride   of   sulphur 

(8  pet  I  vegetable  oils  or  other  greasy  material 

( 10—30  percent,  i.— w.  P.  8. 

Artiff  ial  India-Rubber  and  Gutta-Percha-like  Substances, 
Further  Impts.  in  the  Pi  oduction  of.  F.  Fenton, 
I.  Ion  Eng.  Pat.  15,869,  June  26,  1897. 
I ,,,  pal  ntee  Improves  the  substance  prepared  according 
to  Eng.  Pat.  26,548  (this  Journal,  1897,  16,  450)  by  the 
addition  ot  admixture  <  f  sugar  of  lead,  zinc  oxide,  potassium 
nitrate,  or  gum  copal.  These  ingredients  are  as  i  sepa- 
rately or  in  conjunction  with  gum  copal.  The  mixing  is 
carried  out,  with  or  without  the  aid  of  heat,  in  a  bath 
containing  a  quantity  of  dilute  nitric  acid,  from  5  to  7J 
i  .  cent,  of  the  above  materials  added  to  the  india-rubber 
substitute  produce  great  hardness  in  the  same,  and  they  may 
be  vulcanised  witho  it  the  addition  of  real  india-rubber. 

— w.  p.  s. 

XI7.— TANNING.  LEATHER,  GLUE.  SIZE. 

\       l:   |  1/  1898, 

24. 
Thi  Removal   of  the  Lime,  together  with    thi    Scud   and 
Dirt,  from  the  Pelt.     Most  of  the  other  -kin-,  except  those 
,,.(,  re  (this  Journal,  1898,  ■'!''!).  require  more 

itment  previous  to  tanning  than  the  simple  i val  "f 

the  lime;  thi   sand  and  dirt  must  also  be  rem 

i  the  term  seed  and  dirt,  the  tannei  mi  lerstanda  the 
thick  coloured  liquid  which  exude-  from  the  -kin  or  hide 
■when  w  nke'!  over  on  thi    scudding  beam. 

Icles  of  the  hair  root  or  bulb,  the  pigment  cells  of  the 

semi-liquefied   bail    sa  -.  together    with   the    young    I 

1 1,,  .  i  1  on  the  unhairing  beam,  but  only  oo 

the  scudding  beam,  on  which  a  more  intense  pressure  can 

Tins,   however,  ean  only  be   satisfactorily 

rob  on  brought  down  I  lost 

tl„  |  il,,  liqnid  portion  which  flows  out  "I  the 

1  ling  beam  i-  generally  considered  by  the 

tanni  Ik  ot  lime.    It,  however,  reallj  consists  of 

several  compounds,  among  which  oom| 

bide  substance,  limi  soap  and  emulsified  fat  are  the  chief. 

Many  of  lime  and  hide  are  soluble  in 

w.it.  |  b  red    insi 

liy  dilute  .i  ids  Hence,  goods  which  have  been  de-limed 
with  acid  will  give  a  greater  weight  of  leather  than  ' ln<-i 
whit  ii  hat  ndded.     Ii  ticed  that 

Is  out  of  an  acid  bate,  thi   liquid  scudded 
out  ii  no  longer  milky,  but  clear. 

When  it  is  ni  i  narj  to  remove  all  scud,  dirt,  and  lime, 
in.  eb. iioeal  means  are  generally  n  I  in  conjunction  with 
some  knnl  of  bate  In  I'l.inee.  .Id  waters  iii  which  the 
skins  have  been  allowed  to  soak ,  are  used.  As  these  con- 
tain ..    considerable  quantity  of  dissolved  bide  substance, 


they  soon  ferment,  forming  a  very  weak  bate.  Calf  skins 
are  scudded  several  time-  out  of  this  liquor,  which  rapidly 
reduces  the  Bwollen  condition' of  the  skins,  and  less  hide 
substance  is  dissolved  out  than  when  dung  bates  ale  used. 
This  method,  on  account  of  the  expei:-e  of  hand  labour, 
can  only  be  used  for  the  very  finest  classes.  The  usual 
method  is  to  put  the  skins  in  large  drums  through  which 
water  is  constantly  flowing.  In  some  cases  the  skins  are 
given  a  mild  stocking. 

Bate-  fir  the  to-called  ■■  Liquefication  "  of  the  Pelt  as  a 
Preparation  fur  the  Production  of  Pliable  and  Mild 
Lcatlirr. — The  part-liquefication  of  the  pelt  is  necessary 
as  a  preparatory  process  for  the  production  of  some  kinds 
of  leather;  the  methods  which  are  employed  also  serve  the 
purpose  of  removal  of  lime,  -,  ad,  and  dirt. 

As  was  pointed  ont  above,  the  scud  and  dirt  consist-  not 
only  of  hair  s;ic-  and  hair  residues,  which  should  be  removed, 
but  also  compounds  ,,f  Ume  with  hide  substance,  ffor  -,,,>,,. 
varieties  of  leather,  where  pliability  is  an  essential  quality, 
these  compounds  should  all  be  removed,  but  for  sole  leather 
or  other  class  of  leathers  where  firmness  and  solidity  are 
required,  these  must  be  left  in  the  pelt,  as  they  unite  with 
the  tannin  to  form  leather. 

It  must  be  understood  that  lime  acts  upon  the  raw  pell  in 

two  way- :  firstly,  it  liquefies  a  portion  which  may  easily 
he  removed  by  rinsing  in  tepid  water  and  scudding  previous 
to  their  going  into  the  acid  bate;  secondly,  lime  -often- a 
part  of  tbe  pelt  which  is  not  removed  by  scudding,  and 
which,  if  afterward-  treated  in  an  acid  bate,  is  rendered  eagre 

solid.      The    til  -t    product,    the    liquefied    portion,    if   treated 

with  dilute  acid,  is  di  omposed  an  I  rendered  insoluble,  but 
this  combines  to  a  brittle  moss  with  tannin.  The  second 
compound,  which  is  only  softene  1  by  the  lime,  when  tanned 
produces  a  milder  mass,  uol  in  any  way  brittle.  The  p 
bility,  then,  of  removing  much  or  little  ol  both  of  these  pro* 
tluct — thi  iell  and  softened  pelt— depends  largely 

on  the  liming  that  the  goods  have  received,  liy  long  liming 
in  old  and  mellow  lime-,  more  pelt  is  liquefied  and  more 
softened  than  by  liming  in  strong,  sharp  limes;  and  the 
ival  ol  these  two  products  is  accomplished  by  what  is 
known  as  the  dun-  bai  ■ 

The  dung  bate,  in  spite  of  its  being  one  of  the    most  objec- 
tionable compounds, and,  to  those  not  inured  to  it,  tin   i 
disgusting  material,  used  in  the  leather  manufacture,  is  still 

found  in  neatly  even  branch  of  the  leather  trade;  from  the 
preparation  of  the  heavies)  buffalo  hide  to  the  finest  lamb 
skin  some  u-o  is  found  for  the  dung  bate,  because,  with 
different  materials  to    acl    upon,  the    rc-ult-   achieved 

\\  hen  limed  goods  are  put    into   the    bale   liquor  they  | 

1 their  plump  and    swollen    condition.     This,  however,  is 

nol  due  to  tin  neutralisation  of  the  lime,  as  in  the  ease  of 
the  acid  bate,  because  all  dung  bates  are  alkaline.  .  \c.  pt 
sometimes  in  the  case  of  dog-dung  when  the  dogs  have  been 
fed  on  bones;   then  the  bate  is  si  first  slightly  acid,  owing  to 

the  preseni f  salts  of  phosphoric  acid.  It  i-  not  essenl 

on  the  lime  that  the  bate  works,  but  upon  the  hide  Bubsta 
swollen  by  the  lime.    This  portion  of  the  hide  i«  liqnefied 

by  the  action  of  the  bate,  and  OOZeS  out  of  the  pell  as  a 
slimy  mass,  carrying  with  it  the  lime  and    lime  water  which 

kept  the  hide  in  its  swollen  condition.    A-  this  fluid  oo 

out  the  pelt    becomes  flat,  and  the   silky   appearance    is    ex- 
plained by  the  slimy  mass  referred  to.     This  fluid  is  alkaline, 
and  consists  "f  compounds  ol   lime  and  hide  sobs! 
together  with   Ba]  I  Bed   fats.     'I  I 

ducts  bateing,  thoroughly    removed   by   simply 

swilling  in  tepid  water  or  ■  lighi  scudding  on  the  hriam 

In  the  tannery  two  sorts  of  dung  bin 
made  with  bird-dung  (hen  and  pigeon!  and  that  made  from 

lung.     The  former  has  a  sharp  and  penetrans 
the  pi  it.  rapidly  I"sine  its  plumpness,  becomes  -iiky.  and  the 
leather,  when  tanned,  tough  and  without  spring,    The  latter 

lames  mote  pelt,  producing 
n  bollower  leather.     Bird-dung  is  therefore  used  when 
bility   without    spring    is  ft  <    the  other  ha  ml,  for 

glove  wi  rk,  in  which  tbe  greatest  possible  spring  is  required, 
the  dog-bate  is  employed.    One  can  therefore  define  the 
action  of  the  bird-duns  bate  ;>-  solvent  for  the  dirt  and 
A  mg    bate   a-   solvent    for  the  hide 

tissue. 
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The  active  principle  of  the  bate  is  not,  as  is  generally 
understood,  the  action  of  phosphoric  acid  salts,  butyric 
acid,  and  other  weak  organic  acids,  in  the  removal  of  the 
lime,  but  a  solvent  action  on  the  pelt  and  intercellular  sub- 
stance of  the  hide.  If  we  mix  together  one  part  of  potas- 
sium phosphate,  one  part  of  magnesium  sulphate,  and  two 
parts  of  ammonium  succinate,  in  100  parts  of  water,  then 
add  to  this  two  parts  of  ordinary  bate  liquor,  and  allow  it 
to  stand  two  or  three  days  in  a  warm  place,  it  will  be  found 
that  this  bate  acts  similarly  to  a  dung  bate;  but  without  the 
small  addition  of  the  bate  liquor  as  ferment,  it  has  no  action 
whatever  upon  pelt,  proving  that  for  the  bateing  process  the 
bacteriological  fermentation  is  necessary.  The  fermentive 
organisms  play  the  chief  part,  and  the  products  of  fermenta- 
tion only  a  secondary  part.  The  micro-organisms  liquefy 
certaiu  constituents  of  the  pelt ;  so,  according  to  the  activity, 
the  hide  cells  are  more  or  less  emptied.  The  products  of 
the  action  are  chiefly  peptones,  which  also  have  a  solvent 
action,  but  only  in  a  very  minor  capacity. 

The  difference  in  the  effect  produced  by  the  bird-dung 
bate  and  the  dog  dung  bate  is  accounted  for  by  the  differ- 
ence in  the  nutrient  materials  of  the  bate.  The  active  bac- 
teria formed  in  the  two  bates  differ  from  one  another, 
although  some  bacteria  are  common  to  both,  but  on  account 
of  the  different  nutritive  materials  they  are  generated  in 
different  ratios.  A  substitute  which  has  been  suggested 
for  the  dog-dung  bate  is  to  make  a  broth  from  the  fleshings 
scraped  from  hides  or  skins.  This,  if  kept  at  a  temperature 
of  3u°  to  35°  C,  or  by  the  addition  of  a  small  quantity  of  bate 
liquor,  will  ferment  quickly,  and  works  well,  although  it  is 
apt  to  putrefy  rather  rapidly,  and  requires  to  be  made  fresh 
for  each  batch  of  skins. 

There  are  many  different  kinds  of  bacteria  generated  in 
bates,  and  if  the  process  is  not  properly  understood  and 
looked  after,  the  wrong  sort  arc  generated  in  larger  quanti- 
ties and  obtain  the  ascendancy,  and  tend  to  destroy  the 
leather.  One  of  the  worst  of  this  class  is  that  of  the  common 
putrefactive  bacteria.  When  its  action  sets  in,  not  only  is 
the  intercellular  substance  dissolved,  but  also  the  hide  fibres 
themselves,  thus  producing  a  soft,  flat,  and  weak  leather. 
The  best  temperature  for  the  generation  of  bacteria  is  the 
temperature  of  the  blood,  37'  C.,  but  it  is  found  in  practice 
that  it  is  safer  to  work  at  a  temperature  not  exceeding  30°. 
Even  at  this  temperature  great  care  must  be  taken,  as  the 
bate  is  more  liable  to  turn.  This  is  less  likely  if  the  tem- 
perature does  not  exceed  25°.  Another  important  factor  in  \ 
the  working  of  the  bate  is  the  concentration.  If  the  bate  is 
made  very  strong,  more  nutritive  material  is  present,  and 
the  bacteria  generate  with  greater  rapidity.  The  texture  of 
the  skin  to  be  bated  is  also  important,  whether  it  be  a  mild,  ! 
soft  skin,  or  a  harsh  and  more  resistant  one. 

It  is  not  easy  to  regulate  the  bate  and  prevent  what  is 
known  as  the  turning.  When  putrefactive  fermentation 
sets  in,  this  cannot  be  seen  until  serious  damage  is  done, 
the  skins  turning  blue  and  then  a  darker  colour  ;  often  small 
pin  holes  are  formed;  but  more  serious  damage  is  done 
before  these  effects  are  visible,  which  can  only  be  noticed 
on  the  finished  leather  by  various  characteristic  marks  and 
effects.  The  most  common  cause  of  the  bate  turning,  and 
putrefaction  setting  in,  is  that  of  allowing  the  bate  to  stand 
without  being  used  for  some  time,  or  if  the  dung  has  not 
been  collected  in  a  fresh  condition  and  has  been  allowed  to 
go  rotten  ;  and  although  it  is  impossible  to  absolutely  safe- 
guard oneself  ami  preveut  these  faults,  the  following  general 
rules  should  always  be  observed.  For  making  the  bate 
liquor  good,  pure  water  should  be  used,  the  dung  should  be 
dissolved  in  a  tub  of  warm  water,  and  when  it  is  thoroughly 
extracted  and  has  started  to  ferment,  should  be  poured  into 
the  pit  of  water  at  the  required  temperature  through  some 
filtering  material,  such  as  coarse  sacking,  so  that  the  solid 
material,  which  would  stain  the  skins,  is  not  allowed  to  go 
into  the  bate  The  material,  previous  to  use,  should  be  kept 
either  spread  out  in  a  dry  place  or  dried,  otherwise  it  will 
be  liable  to  heat,  and  become  dangerous  for  use  by  going 
rotten. 

In  spite  of  the  many  substitutes  for  the  dung  bate  which 
have  been  suggested  at  various  times,  and  although  it  is 
acknowledged  on  all  sides  that  the  dung  bate  is  most 
objectionable  and   can  be   most    dangerous,  yet   so  far  no 


materials  have  been  suggested  which  can  take  its  place; 
none  have  been  found  to  perform  all  the  functions  of  the 
dung  bate ;  and  for  some  classes  of  leather  it  would  appear 
that  the  use  of  the  common  dung  bate  will  alwavs  be  a 
necessity. — J.  G.  1'. 

PATENTS. 

India-Rubber,  Leather,  or  other  Substances,  or  for  any  other 
Purposes   to    which    it    ma;/  be   applicable  ;  A  New   or 
Improved    Compound   for     Use    as    a     Substitute   for. 
Loudon.     Eng.  Pat.   12,829,  May  24, 


II.  ('.  P.  <inue>, 
1897. 


See  under  XIII.  C,  page  (57S. 

Leather,  Impts  in  or  relating  to  Tanning  of.  C.  J. 
Dunn,  Watercourse,  Cork.  Eng.  Pat.  14,076,  June  9 
1897. 

This  invention  relates  to  improvements  in  that  stage  of  the 
manufacture  of  leather  in  which  the  green  hides  are  sus- 
pended in  vats,  and  kept  in  movement  in  the  tanning  liquor. 
This  movement  is  preferably  the  intermittent  one,  and  the 
object  of  the  invention  is  to  provide  automatic  means  of 
regulating  the  duration  of  the  periods  of  time  during  which 
the  hides  are  kept  alternately  in  motion  and  at  rest.  The 
motion  may  be  conveniently  given  by  means  of  an  electric 
motor  of  any  suitable  kind,  to  which  the  supply  of  electricity 
is  controlled  by  a  clock,  so  that  the  enrrent  may  be  auto- 
matically switched  on  and  off  at  any  desired  moment  of 
time —J.  G.  P. 

J. rather  and  India-Rubber,  and  for  Floor  Coverings  and 
the  like  ;  Impts.  in  the  Manufacture  of  a  Compound  or 
Mat,  rial  applicable  for  Use  as  a  Substitute  for,  and  in 
Apparatus  therefor.  P.  Reidel,  Mannheim,  Germany, 
and  E.  Kuhn,  Kirmingham.  Eng.  Pat.  11,911,  June  19 
1897. 

See  under  XIII.  C.,pape  677. 

XV.-MANURES,  Etc. 


Ammonia,  Loss  of,  in  the  Preparation  of' 
Manure.  P.  P.  Deheraiu.  t'omptcs  Bend. 
1305—1310. 


Farmi/ard 

126,  [19], 


The  dissociation  of  ammonium  carbonate,  as  Berthelot  Iono- 
ago  showed,  is  determined  by  the  loss  of  carbon  dioxide" 
so  that  if  the  salt  be  kept  in  an  atmosphere  of  carbon 
dioxide,  there  occurs  practically  no  loss  of  ammonia.  The 
author  has  shown  this  to  be  the  case  also  with  urine,  and 
the  conclusion  he  draws  is  that  to  avoid  the  loss  of  the 
nitrogen  in  the  urine  of  farm  animals,  there  should  be 
plenty  of  litter  in  their  stalls,  so  as  to  soak  up  the  uriue 
completely ;  that  this  litter  should  be  removed  regularly  and 
frequently  to  the  manure  heap;  and  that  fermentation  in 
the  manure  heap  should  be  eucouraged,  as  the  evolution 
of  carbon  dioxide  during  this  fermentation  prevents  the 
dissociation  of  the  ammonium  carbonate  formed  from  the 
nitrogenous  constituents  of  the  decaying  matter  and  thus 
prevents  loss  of  ammonia.  All  channels  and  drains  in  the 
stalls  should  also  be  frequently  washed,  so  as  to  carry  away 
the  liquid  to  a  reception  tank  and  avoid  exposure  to  the 
air.— J.  T.  D. 

Bone  Superphosphate.  F.  Poquillon.  Monit.  Scieut. 
1898,  51,  408—409. 
Genuine  bone  superphosphate  is  distinguished  from 
mineral  superphosphate  by  determining  the  nitrogen,  but 
the  method  fails  in  the  case  of  mineral  superphosphates 
adulterated  with  nitrogenous  matter.  The  method  now 
proposed  depends  on  the  fact  that  when  bones  which 
have  been  extracted  with  hot  water,  carbon  bisulphide 
or  light  petroleum,  are  converted  into  superphosphate,  a 
fresh  quantity  of  fat  is  liberated,  and  that  this  fat,  which  is 
determined  by  extracting  with  light  petroleum,  bears  a 
fairly  constant  relation  to  the  amount  of  total  phosphoric 
acid.  In  "  dissolved  bones  "  (or  superphosphate  prepared 
from  fresh  bones)  the  relation  is  similar,  provided,  as  is 
almost  always   the  case,   that  the  bones  have  been  degela- 
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tinised.  In  England  the  bones  arc  not  always  degelatinised, 
but  thai  N  when  the  bene-  are  already  practicall]  free  from 
fat,  as  is  the  case  with  those  obtained  from  La  Plata. 

The  amount  of  fat,  per  cent,  of  total  phosphoric  acid,  in 

superphosphate  (li  from  1 -  extracted  with  water,  and 

(2)  bones  extracted  with  light  petroleum,  is  10  to  12  and 
6-5  respectively.  When  the  fat  amounts  to  over  12  p.  r 
emt.  of  the  phosphoric  acid,  it  is  an  indication  that  the 
superphosphate  was  made  with  boms  which  baa  no!  been 
extracted. 

With  regard  to  the  adulteration  of  mineral  superphos- 
phate with  substances  containing  both  nitrogen  and  Eat, 
analyses  of  the  usual  nitrogenous  mattei  1  masted 

horn,  dried  blood  and  roasted  leather)  shon  thai  i!.>neof 
them,   added    to   mineral    superphos]  I  Id    give    a 

product   containing,   at  the    same    time,  0*75    per  cent,  of 

nitrogen   and    1-76   per   cent.   <>f  fat,   as  tl itrogen  i< 

enormously  in  excess.  The  relation  could  only  be  obtained 
l.\  adding  some  exceptional  nitrogenous  matter,  or  by  the 
separate  addition  of  fat:  and  the  bom  ilinixture 

..f  fat  iii  sufficiently  small  quantity  would  be  a  matter 
i  difficulty. 

The  method  is  not  considered  perfect,  but  it  will  detect 
adulteration  in  mo-t  cases. — N.  II.  J.  M. 

VariouM  Fertilisers  and  Manures.     1. '••pott  of  the 
Connecticut   \gric.  Kxpt.  station  for  1897,  138 — 146. 

Cotton-Hull   A  ■'<■.-    mat. rial    i-  largely  used  as  a 

sourer  of   potash   for   fertilising    toba  Of   ">■"> 

samples  analysed,  the  highest  percentage    of   potash   was 
;,;  the   lowest,    10*26;  and   the   average,  22  •  4.     The 
composition  of  cotnmi  hoi)  ashes,  as  determined 

from  185  an. disc-,  is  : — Water,  9  pel  cent.;  c  >al.  sand, 
soil,  and  silica,  14*04  per  cent.  ;  oxide  of  iron  and  alumina, 
2*07   per  cent;  lime,  s-f.'i  percent.  9  97  per 

cent;  potash,  28*40  per  cent.;  soda,  2*58  pci  cent; 
snip!  8*56  percent.;  phosphoric  acid,  9*08  per 

cent.  ;  and  chlorine,  1  "60  per  rent. 

It  i-  recommended  thai  cotton  hull  aihes  be  bough       di  i 

guarantee  of  the  oluble  potash. 

)    Hull  and  Hard-Wood  Ashes. —  \    sampl 

inalj  i-   :     Water-soluble    phosphoric    acid,    none; 

phorio  arid.   1*78   pei    cent.;  insoluble 

phosphorii    acid,    I".'  .;  and  water-soluble  potash, 

::•'.''  ] tut. 

Linn  Kiln  Ashes.— One  ton  of  the  ashes  containei 
me,  844  lb.  being  as  c  md  524  lb.  chiefly  as 

bydm 

Wood  Ashes.     The-.  des   acting  :i-  a 

I. n  me  in  the  form 

ed  b*,  the 

analysis  of  21    samples  is:  —  Water-soluble  potash,  5*5  per 

;  phosphoric  acid,  1*2  percent.;  lime, .12* 5 pet  cent.; 

and  soil,  10*5  per  cent.  ;  and  charcoal,  2  pet    cent. 

The  potash  insoluble  in  water  need  not  as  it 

is  practically  unnvailal 

i  \n   svci   ■.'■   tai  iple  gave  on 

analysis: — Water-soluble    potash,    11*86    per    cent.;     | 
phorio    acid,    1*68     per    cent.    ;    lime,     15'  13     pel     cent,; 
i  ar',  is-  'jo  per  ci  nt.  :  land  6*01  per 

cent.-,    charcoal,    1*70    pei    cent.;  and    water,  81*80   per 

cent. —  A    S 

Double  Sulpha t\  oj  Potash  anil  Magnesia.     Report  -if  the 
C ie.  Exp.  Station, 

This  ■  ompound  i-  usoallj  sold  ,,s  "  Sulphate  of  potash  "  or 
■  Manure  sail  '   and  potassium 

sulpbi  mm  sulphnte,  chlorine 

equivalent  to  •"■  pi  < ■  <■■  little  so  lium 

and  eahium  lulphalcs  and  varving  quantities  of  moisture. 

—A    - 

Perchloratt     in     Sodium      \ 

I"        I    hell,  -.     22, 

[36],  3.->7. 

£     under  Villi.,  page  694. 


XVI.-SUGAR.  STARCH,  GUM,  Etc. 

Beetroot  Juict .  .1  II.  sinous  Substance  from.    E.JO,  von 

Lippmann.     Ber.  1898,31,  [6],  674— 678. 

l.\  1880,  the   author   met    with   a    substance   similar  to,  but 

not  identical  with  the  resinous  body  described  by  Anderlik 

and  Votoceh  (Im-Iiqi.  Zeii-.  20,  248). 

Towards  the  end  of  the  season,  in  working  up  the  last 
beets,  a  white,  frothy,  very  light  mas-  separated  from  the 
juice  running  on  the  char  filter.  This  miss  was  not  again 
Soluble  in  water  or  sugar  juice,  and  was  not  even  wetted  by 
water.  It  proved  to  be  a  eahium  compound  which,  when 
decomposed  l,y  sulphuric  acid,  gave  a  brittle,  yellow  resin, 
melting  at  27s  C.  with  previous  sintering.  The  substance 
swelled  in  water  somewhat,  could  not  be  crystal!  - 
with  lime  a  white  compound,  and  with  alkali  a  solution 
with  a  strong  lather.  These  salts  could  not  be  crystallised. 
The  substance  was  dextro-rotatory, and  in  alcoholic  solution 
showed  about  o„  =  +  65  ,  but  constant  results  eoiild  not  be 
'  m  oxidation  with  nitric  acid  it  gave  isophfhalic 
acid,  and  on  fusion  with  alkali,  protocatechoic  acid. 
liter  boiling  with  barium  hydroxide,  an  acid  was  separated 
which  was  identified  as  catleic  acid.  Further  examination 
was  impossible  from  lack  ,,f  material.  Wachtel  (Oeaterr. 
Zeits,  f.  Zuckerind.  9,  681,  and  10,  205)  observed  a  similar 
substance  on  working  rotten  beetroots. — L.  J.  de  W. 

Furfural,  formation  of, from  Cellulose  audits  Itrrivatives. 

I..  Vignoii.     Comptes  Ken, I.  126,  [19],  13.".*i —  1 
i  exlixose,  boiled  for  an  hour   with    dilute   hydrochloric 
acid,  hydrochloric  acid  and  stannous  chloride,  hydrochloric 
acid  and  potassium   p  ely,  yields  in  the 

first  two  instances  hydrocellnlose,  and  in  the  third  oxy- 
cetlulose.  These  products,  as  also  starch,  cotton  bloacl 
by  chlorine,  and  oxycellulose  produced  by  using  chromic 
aeid  as  oxidising  agent,  were  distilled  with  hydrochloric 
acid  of  s.,.  gr.  1*06,  an, I  the  furfural  in  the  distillate 
ained  by  converting  it  into  the  nydrasone.  From 
inn  grins,  of  thi  wen    obtained  about 

I  furfural  in  the  ease  of  the  hydrocelluloses  and 
the  starch,  1*8  gun.  in  the  case  of  the  bleached  cotton, 
and  2- 1  and   :!  ■ ..  rcellulose 

from  chloi  from   chromic  acid       Largci    amounts 

of  this  substance  were  tl,  l  by  the  use  of  each 

oxidiser,  the  products  treated  for  five  hours  in  the  cold 
with  caustic  potash  solution,  and  the  insoluble  residue,  the 
precipitati  n  neutralising  the  potash  with  hyi 

ebb, ,  :  the  -ul, si  i  the  neutralised 

solution.  -  I    and   the   furfural  in 

the  distillates  determined.     The  following  l  -  the 

r.-slllt-  :  - 


v.-  B 

CrO, 

amount 

SSermtkOf 

Cellulose. 

Furfuml 

from 

Amount 
from 

'.'."ip-niis.  of 

Furfuml 

from 
too  grow. 

Insoluble  in  i 

1                               from 
solution    in   |h,|:is|i 
by  scid. 

1 
tton. 

2'4S 

- 
4-35 

11*16 

i  ■  II 

12  « 

511 

r.-.i 

Thus    potash    appears    to    break    up   the    oxvcelluloM 

molecule  into  an   insoluble   part,  with  all    tl  li 

cellulos,-,   ,,n|    .,    Boluble    part,    iildehydic,    containing 

subsi |  .    b>  acids,  »  hicb  J  aid-  r.  lal 

amounts  ol  furfural.— J.  T.  D. 

II   I'm,,,  Or.,         r  .1    I  latau  and  II.  I.abb -.      Hull. 

Chim.  19,    B  .  1898,  i"-. 

i  in  water  for  5 — 6  days,  and 
lie-  filtrate  :s  evaporate,'!  in  a  vacuum.  -V  gtltu  is  obtained, 
\.ry  soluble  in  water,  very  sparingly  soluble  in  alcohol, 
and  insoluble  in  ether,  which  reduces  Feb!  n  in 


July  so.isps.1       THE  JOURNAL  OF  THE  SOCIETY  OE  CHEMICAL  INDUSTKY. 


681 


the  cold.  When  treated  with  phenylhydrazine  acetate,  it 
yields  a  product  crystallising  from  alcohol  (80  per  cent.)  in 
yellow  needles,  melting:  at  £00"  C.  It  gives  a  precipitate 
in  a  neutral  solution  with  lead  acetate,  and  does  not  restore 
the  colour  to  magenta  solution  decolorised  with  sulphurous 
arid.  These  tests  are  characteristic  of  rnaunose,  which, 
according  to  Fischer  gives  a  hydrazone,  melting  at  195° — 
200°  C— T.  A.  L. 

Sugar  and  Liquids  Rich  in  Sugar,  Determination  of  Ash  in, 

G.Morpnrgo.     Chem.  Zeit.  1898,  22,  [26],  257. 

See  under  XXIII.,  page  699. 


XVII.-BREWING.  WINES,  SPIRITS,  Etc. 

Alcoholic  Fermentation  without  Yeast  Celts.  (Fifth  com- 
munication.) G.  Buchner  and  R.  Rapp.  Ber.  IS'Js,  31, 
1084—1090. 

Fob  the  determination  of  the  alcohol  and  carbon  dioxide 
produced  in  the  fermentation  of  sugar  solutions  by  pressed 
yeast  extract,  the  authors  employed  Soxhlet  and  Jodlbauer's 
method  (Zeits.  ges.  Brauwesen,  1888,  252).  26  grins, 
of  cane  sugar  were  heated  with  100  c.e.  of  pressed  yeast 
and  2  per  cent,  of  arsenious  acid  (as  AsO.:K)  at  15°  ('.,  the 
temperature  beiug  finally  raised  to  50°  C.  After  23  hours 
the  sugar  was  completely  fermented,  and  12'2grrns.  of 
carbon  dioxide,  and  12  •  4  grins,  of  alcohol  were  obtained. 
Some  conceivable  sources  of  error,  such  as  the  spontaneous 
disengagement  of  carbon  dioxide  from  the  albuminous 
bodies  in  the  pressed  yeast,  the  formation  of  carbon  dioxide 
from  the  fermentation  of  glycogen,  &c.  are  discussed,  and 
shown  to  be  of  little  importance. 

The  consideration  that  zymase  could  not  be  extracted 
from  the  yeast  cell  by  water  has  been  settled  by  treating 
yeast  with  water  for  2  and  for  20  hours,  the  fermenta- 
tive power  i if  tiie  pressed  yeast  extract  being  in  each  case 
similar.  The  extract  was  prepared  from  washed  and  un- 
washed brewery  yeast,  and  the  respective  fermentative 
powers  showed  hardly  any  difference.  When,  howevei, 
more  potassium  arsenite  was  added  to  the  fermentation  the 
washed  yeast  extract  had  a  higher  fermentative  value  than 
the  unwashed. 

When  to  a  10  per  cent,  solution  of  cane  sugar  in  yeast 
extract  a  2'2  per  cent,  solution  of  ammonium  sulphate, 
nitrate,  chloride,  or  azo-imide  is  added,  a  strong  fermentation 
sets  up  in  three  hours.  Ammonium  azo-imide  in  a  solu- 
tion  of  0'  1  per  cent,  concentration  has  been  shown  by  Loew 
and  Schattenfroh  to  arrest  the  growth  of  yeasts  and  moulds, 
whereas,  the  authors  show  that  solutions  of  the  last-named 
salt  of  concentrations  0-36  and  0'71  per  cent,  have  but 
slight  influence  on  the  fermentative  action  of  the  expressed 
yeast  extract.  A  C'7  per  cent,  solution  of  ammonium 
sulphate  only  slightly  hinders  fermentation.  A  0" 55  per 
ceut.  solution  of  ammonium  fluoride  completely'  stops  the 
action  of  yeast  extract.  It  is  also  shown  that  toluene  acts 
as  an  antiseptic  without  interfering  witli  the  fermentative 
power  of  the  extract. 

The  fermentation  of  dextrose,  galactose,  and  the  sugars 
yielding  dextrose  on  hydrolysis,  viz.,  maltose  and  glycogen, 
is  retarded  by  the  addition  of  potassium  met-arsenite.  I  tn 
the  other  hind  cane  sugar,  an  eqnimoleculnr  mixture  of 
dextrose  and  levulose,  or  a  mixture  of  dextrose  and  cane 
sugar,  ferment  rapidly  in  presence  of  the  arsenite,  and  thus 
the  addition  of  a  second  carbohydrate  nullifies  the  unfavour- 
able action  of  the  arsenite  on  dextrose.  Levulose  ferments 
more  slowly  with  the  addition  of  arsenite  than  without  it, 
but  the  difference  is  much  less  than  with  the  first  mentioned 
aldoses. 

Pressed  yeast  extract  prepared  from  yeast,  which  had 
been  kept  fo,  some  days  at  5  to  10  ('.  showed  no  fermen- 
tative power  when  a  2  per  cent,  solution  of  arsenite  was 
added  to  it ;  similarly  arsenite  appears  to  repress  the 
activity  of  pressed  yeast  extract  which  has  been  dialysed 
for  some  time  and  diluted  with  water. — J.  L.  li. 

Alcoholic  Fermentation  without  Yeast  Cells.  (Sixth  com- 
munication.) G.  Buchner  and  R.  Bapp.  Ber.  1898,  31 
[8],  1090—1094. 


The  authors  have  investigated  the  behaviour  of  pressed 
yeast  extract  towards  the  more  common  carbohydrates 
with  additiou  of  potassium  met-arsenite,  with  toluene,  and 
without  antiseptics,  also  in  sugar  solutions  of  different 
strengths.  Maltose,  cane  sugar,  (2-glucose,  and  d-Ievulose 
are  rapidly  fermented,  raffmose  slowly,  and  (/-galactose  and 
glycogen  still  more  so.  Lactose  and  i-arabiuose.  as  in  the 
case  of  ordinary  yeast,  are  uufermentable.  It  is  known 
that  dextrose  and  levulose  do  not  ferment  with  the  same 
rapidity  when  ordinary  yeast  is  used,  and  as  levulose 
ferments  in., re  slowly  than  dextrose  a  fermenting  invert 
sugar  solution  is  kevo-rotatory,  the  reason  for  this  being 
thai  the  dextrose  diffuses  through  the  cell  wall  more  quickly 
than  the  levulose,  and  so  comes  into  contact  sooner  with 
the  zymase  of  the  living  yeast  cell.  Pressed  yeast  extract, 
however,  acts  uniformly  on  both  of  these  sugars.  Potato 
starch  also  appears  to  undergo  a  very  slow  fermentation, 
this  point  the  authors  intend  to  investigate  further. — J.  L.  B. 

Fermentation,  Alcoholic,  without  Yeast  Cells.  Seventh 
Communication.  E.  Buchner  and  R.  Rapp.  Ber.  1898, 
31,  [10],  1531—1533. 

For  the  isolation  of  the  solid  matter  from  pressed  yeast 
extract,  the  authors  take  500  c.c.  of  the  crude  extract  and 
drop  it  into  an  exhausted  Soxhlet's  evaporation  apparatus, 
afterwards  quickly  concentrating  to  a  syrup  at  20°  to  25l  C. 
The  syrup  is  then  placed  in  thin  layers  on  glass  plates,  and 
dried  in  a  partial  vacuum  at  35°  C  ,  or  in  an  ordinary  drying 
oven  at  22°  to  35'  ('.  After  about  a  day,  the  dried  material 
is  removed  from  the  glass  plates,  powdered,  and  placed  in  a 
vacuum  over  sulphuric  acid.  From  the  above-mentioned 
quantity  of  yeast  extract  about  "0  grins,  of  a  yellowish 
po'rder  were  obtained,  which  resembled  dried  egg  albumin. 
It  was  for  the  most  part  soluble  in  water,  and  the  solution 
had  the  same  fermentative  power  as  the  original  yeast 
extract.  It  is  immaterial  whether  the  concentrated  yeast 
extract  is  dried  under  diminished  pressure  or  in  (he  air; 
oxygen  would  therefore  appear  to  exert  little  action  on  the 
zymase.  The  experiments  were  carried  out  partly  in 
presence  of  toluene,  and  partly  in  that  of  potassium  arsenite 
( As(  )_.K),  and  with  the  hitter  some  remarkable  irregularities 
occurred,  as  have  been  observed  before.  The  fact  that  the 
temperature  of  the  yeast  extract  can  be  raised  to  35°  C. 
without  consequent  destruction  of  its  activity  is  in  harmony 
with  the  view  that  the  inactivity  of  yeast  extract  is  due  to 
the  presence  of  a  proteohydrolytic  enzyme,  for  the  activity 
of  this  is  as  a  rule  checked  in  highly  concentrated  solutions. 

—J.  L.  B. 

Diastase,  Barley-Malt ;  Researches  on.  Seyffcrt.  La  Bicre. 
6,  [5],  68—73. 

Finding  that  the  diastase  precipitated  by  lead  acetate, 
instead  of  having  a  high  saccharifying  power  gave  values 
uf  only  F  =  14  to  25  the  author  determined  to  re-investigate 
the  subject  of  the  preparation  and  powers  of  this  enzyme  iu 
barley  malt. 

With  this  object,  a  solution  was  prepared  by  digesting 
500  grnis.  of  pale  dry  malt  for  20  hours  with  1  litre  of  a  2 
per  cent,  solution  of  neutral  lead  acetate,  then  adding  200  c.e. 
of  water  and  filtering  the  liquid  expressed  from  the  mass. 
The  clear  filtrate  was  entirely  free  from  lead,  thus  proving 
the  decomposition  of  lead  acetate  by  some  constituent  of  the 
malt.  The  diastase  thrown  dowu  by  alcohol  and  purified 
by  re-solution  and  a  second  precipitation  by  alcohol  and 
ether,  gave  on  drying/;;  vacuo  over  sulphuric  acid9-218 
per  cent,  of  N,  S(t4  per  cent,  of  IFO,  and  5'36  per  cent. 
ni  ash;  or  10-05  per  cent,  of  N  calculated  to  ash-free  dry 
substance.     The  diastatic  power  F  =  1 75. 

In  explain  this  surprisingly  high  value  of  F,  check  experi- 
ments were  made  by  digesting  3  kilos,  of  crushed  malt 
with  4  litres  of  30  per  cent,  alcohol,  expressing  the  liquid 
and  digesting  it  anew  with  another  3  kilos,  of  malt,  this 
treatment  being  repeated  once  more.  The  resulting  diastase 
contained  9-599  per  cent,  of  X,  8-20  per  cent,  of  II.:  I,  and 
0- 15  per  cent. of  ash,  the  diastatic  power  being  F  =  260.  On 
treating  this  product  with  neutral  lead  acetate  a  diastase  was 
obtained,  containing  11 -62  per  cent,  of  N.,  10-29  percent, 
of  1LO,  and  0-  86  per  cent,  of  ash  ;  diastatic  power,  F  =  280. 
The  precipitate  was  very  abundant,  but  the  diastase  obtained 
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fmiu  th.-  filtrate  after  treatment  with  hydrogen  sulphide  had 
a  nmch  higher  diastatic  power. 

By  steeping  washed  green  mall  in  several  waters  until  it 

had  absorbed  58*89  pei  cent,  "i  moisture.and  pressingtbc 

,,,,  r  |        160  i  I,  'lie' 

ilution  of  which  gave,  with  nentr  ite,  a 

-light  turbidity  hut  no  deposit. 

vi-  the  probli f  il  i 

i.  with  theobjeel  of  ascertaining 
whether  malt  contains  more  than  on.-  enzyme  capableof 
breaking  up  starch  into  less  com]  omparing 
thor  employ  -  ihi  unit  " 
(I)  1..)  t>>  express  the  sai  effect  of  l  gvm.  "i 
.-.-  with  a  diastatic  power  1'  l.  so  that  by  multiply- 
ing tin-  weight  (or  miIh i  of  a  product  by  it-  power  F  the 

total  saccharifying   power   i-  obtained   in   grms.   (or  ex.), 

Tim-,  with  the  standard  employed  by  Diutner,  0-1  c.c.  of 

iolution  <  I''       i"1"  .  onding  t"  0-005  grm. 

of  malt,  it   0- 112  j.  u,  .   ih-     values    r?  for 

diastase,  and/for  malt  an-  compared,  by  multiplying  the 
I  of  the  form.  I    by  'I'-'  factoi       '  0-024. 

The  material  employed  was  de-gi  mal     dried 

ai  room  temperature,  water  content  10*87  per  cent. ;  value  of 
i        )  1 1 :  /      ■_•  ■  bi  iug  required  to  reduce  the 

Fabling  solution). 

l-'inir  Beriea  of  experiments   with  their  results  are  given 

in  iletail. 

From  these  trials,  the  conclusions  drawn  by  tlie  author 
an-,  in  tin  lirsi  place,  thai  'In-  total  number  of  diastatic  units 
extracted  in  a  given  time  from  malt,  is  nearly  the  same, 
whatever  solvent  be  employed.     Next,  that  neither  acid-  upr 

■  lead  acetate  precipitates  diastase,  nor  is  i 
injurious  thereto,  the  In--  in  extraction  with  neutral  acetate 
being  due  to  the  mechanical  action  of  other  substances 
present.  The  1"--  sustained  mi  treatment  with  alcohol  is 
in  all  cases  large,  ranging  from  •-".>•-'  pei  cent.  (Series  II.') 
in  7ii    per   cent    i Set iea    l\    I    on  m  of 

which  is  due  in  mi  ohanical  influences  Tin-  injurious  action 
of  hydrogen  sulphide  is  considerable,  the  loss  ensuing  when 
tin-  reagent  is  employed  a-  precipitant,  lieing  also  gri -at. 

II,    a  i  -    III  il    111-  Mill.  II. >    r- 

I  ii  .         .i  i  nol  ty,  a   iiiur!.  I.,  -h-  -   -I  .,- 

tatic  i-  iwei  being  exhibited  by  certain  ol  the  products  than 
was  attributed  to  pure  diastase  by  Lintner.  The  nitrogen 
...iii.-iii  i-  higher  than  hitherto  believed, and  would  indicate 
identity  with  leucusine,  but  fur  tin-  difference  in  behaviour  in 
presence  <-f  Wail  acetate. 

\  difference  «  i-  noticed  in   the  -  ash  in 

the  various  products,  that  from   Series  [.being  fusibleand 
probably  containing  phosphates,  whereas  the  other 
yielded  an  infusible  asb.-   i '   8 

Awtglohydrolgtie   Ferments,   Tki    (•hemical  Properties   of, 

A    W  rdblewski.     Bi  r    1898,  31,    B],  J  ISO     1186, 
Bi   in.  in-  nf  a  fractional  "salting out"  with  ammonium 
nnlphate,  the   authoi   has  isolated   a   \--.    active  diastase, 
which  i-  i.. -I  associated  with  <  pentosan  i  'In-  Journal,  1897, 
1081).     'III.-  preparation  dissolved   fairly  readily  in   water 

iguinte  ciiln-r  by  boiling  /-- 
or  in  tin-  presence  of  a  -mall  amount  ..i  a-  id  .  :>  floe 

i-.iaii-   resulted,  however,   on   add  nsidcrabla 

.in  ol  hydro  id  ami  i.  liling.     I 

mhIi  nitric  a  id,  Millon's  reagent  ;  it  gave  also   the  xantho- 

|. mil-Hi  and  biuret  reactions,     Diastssi  is 

precipitate  with  tannic  add,  which  is  soluble  in  ven    ililute 

alkali,  and  it  i-  shown  thai   under  these  i 

ia-.-  docs  not  lose  its  activity       \  carefully  pn  pap 
oontaini  -i    i  ■■  ■  9  I   pel   ci  ai    of  i  il  ilii-,  taken  in 

conjunction  with  ii-  properties,  leads  the  author  to  conclude 
tli.it  diastase  i-  n  protein. 

Taka-diastass  has  been   ini   itigated,  and  by  mi 
Hi  .i  at   i  ilu-  Journal  i  i  the  presence 

of  a  carbohydrate  was  proved.     The  ehi  micul  behaviour  of 

laka-diastase  i-  ii nsonanci   with  protein;  it, 

however,  remains  to  l»-  proved  whether  il  is  identical  with 
I  he  diastase  di  i  ived  from  malt. 

Invertasi  was  prepnretl  from  pressed  yi  tst,  and  Hrucke's 
reagent   shows  that  ible  amoun  iris 

•il-n  present,     'I  bit  i  ^    sugar,  which 


reduces  Fehling's  solution  after  inversion,  may  be  pre- 
cipitated  with  lead  acetate,  has  no  iodine  reaction,  and  gives 
a  brown  coloration  with  hydrochloric,  acid  and  phloro- 
glueinol.  These  properties,  it  will  be  seen,  are  il  liferent 
in  tliose  of  any  of  the  known  carbohydrates.  A  specimen 
of  invertase  containing  no  sugar,  inverted  cane  sugar  very 
rapidly;  il  gave  Millon's  and  the  biuret  reaction.  The 
author  considers  it  to  be  a  protein,  aud  the  low  amount 
of  nitrogen  found  by  Harih.  Donath,  and  others,  is 
accounti-il  i  <r  by  the  pn  -■  r  in  the  preparations 

they  analysed. — J.  L,  li. 

mentation  of  the  Sugar  Solutions  obtained  from  Wood, 

Cause   of    the    Incompleteness   <>i\   witnl   ug   Simonten. 

i.  Tollcns.     Zeits.  f,  angew.  Chem,    1898,   [IS  . 

:S:'8. 

Is  the  course   of  lii-   experiments   on   the   production   ol 

alcohol  li  im  cellulose  and  wood   (this  Journal,  1893,869 

and    181),  Simonsen    found    thai,   whereas  the  reducing 

sugars  obtained  from  the  former,  yielded  almost  theoretical 

.lit-,  nf  alcohol,  those  obtained  from  the  inversion  of 

.ii   yielded  only  57  to  62  per  cent,   of  the  theoretical 

quantity.    The  author's  i  xplanation  of  this  i-.  thai  pentoses 

derived  from  pentosans  in  the  wood  w>  re  present,  and  that 

these,  whilst   reducing  Folding's  solution  li kv  glucose,  were 

unfvrmentable  by  ordinary  yeast.     In  support   of  tlii-,  he 

stales  thai  in  similar  experiments  on  the  inversion  of  peat 

(though  at  a  lower  temperature  and  pressure  than  Simonsen 

employed),    liquids    were    obtained    containing    pent 

(xylose   m    possibly  other  unknown   substances).     These, 

estimated  in  tin-  usual   way  ami  deducted  from  the  total 

sugar  determined  by  I ■'•  bung's  '   s   residue  of 

fermentable   sugar   which   yielded    almost   the   theoretical 

amount  of  alcohol  : — 
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i  I   like  peat,  co  ita  as  s  considerable   per- 

ccntage  of  pent. -sans  1 7  iii  in),  an  1  sin,-.-  these,  on  heating 
with  dilute  sulphuric  acid  ire  more  or  less 

completely  converu  d  into  p.-utoses  ami  go  into  solution,  tin- 
author  considers  thai  there  can  be  do  doubt  as  to  the  os 
of  the  deficient  yield  of  alcohol  in  both  cases,— C.  A.  M. 

V.  ut   (Low    Fermentation),   Atcmt   of  in   th*  "Head" 
during  Fermentation.    Gambrinns,    Allgtm.  An. 
Brau.  14,  [20  .  - 
Tim  pn  •  fermentation  yeast  cells  in  the  "  head  " 

forming  on  the  yeast  during  fermentation  i-  an  indication 
of  insufficient  nutrition,  causing  the  cells  to  remain  of  low 
-p.  -  ii  and    hence    easily    carried    upwards    by 

the  bubbles  of  carbon  dioxide.  The  occurrence  is  thus  a 
i  ami  i-  accompanied  by  defective 
roduclion,  the  absence  of  "break,"  and  by  other 
characteristic  indications.  It  is  frequently  manifested  in 
large  breweries  when  thi  same  stock  ol  pun-  yessl  i- con- 
tinuously employee!   uu  a  singli   class  of   wort*,und  in  a 

il    woi  i  should   be  resorted  to  .I    it  is  di 
tn  retain  the  pari  culur  stook  jrcusl      I 

Grapct,    The     Progressive    Development    ••(.     Giraril     and 

l.inil.t.     Compti  -  K.  n  l   126,     19  .  i  U0     1819. 
Tin    authors  have  made  fortnightly    analyses  (July  1.1  to 
•  grapes  from  the  same  v  im-.  and  give  the  results 
of  th  -  -   for  the  grapes  of  Amnion,  In   iln  depart- 

ment ol  ll.ranli. 

Ih,  stalk  does  not  grow  with  the  grapes      lis,-..ui| 

htly  with   time,  though  il   gradually  becomes 

flu-  amount  ol    sugars  increases  very  notably 

till  the  time  of  ripening  begins,  after  which  it  sgain  do 

. -iii.il    diminul also  takes    place   in   thi 
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anmuut  of  acid  potassium  tartrate  and  of  other  acids  ;  but  the 
nitrogenous  and  mineral  matters  and  the  cellulose  remain 
practically  constant.  The  authors  now  consider  that  a 
brown  substance  found  in  the  stalks,  which  they  formerly 
called  ''  resinous  matter,"  belongs  to  the  class  of  phloha- 
phenes,  which,  according  to  Etti  are  tannic  anhydrides.  The 
substance,  extracted  by  ether,  had  the  suae  properties  and 
composition  as  the  phlobaphene  extracted  by  Etti  from  oak- 
bark  or  from  hops.  This  substance  and  tannin  appear  to 
be  complementary  to  one  another  in  quantity  in  the  stalks, 
and  the  authors  suggest  that  the  phlobaphene  forms  a 
reserve  of  the  material,  while  the  tannin  represents  it  in  the 
process  of  being  used. 

Separate  analyses  are  given  of  the  skin,  the  pulp,  anil  the 
seeds  of  the  grapes,  and  the  following  fortnightly  figures  of 
the  weight  of  100  grapes  show  that  the  pulp  alone  increases 
notably  during  ripening  :  — 


Skin 24-10 

So*ds 6-80 

Pulp 87'10 


I'.rm 
202'7o 


27'50  ,     27'20 

s-lir,  :       8-00 

288" 50     Slit -81 1 


28"09 

7-11 

414-20 


Total 118-00     235-05     324-05  I  4MP00 


Though  the  weights  of  the  skin  and  the  seeds  do  not  vary 
much,  yet  considerable  changes  in  their  composition  occur, 
a*  well  as  in  that  of  the  pulp.  In  the  early  stages,  the  pulp 
accumulates  chiefly  acids;  but  when  ripening  begins,  sugars 
accumulate  rapidly  while  acids  diminish.  These  sugars  are 
chiefly  monoses,  but  the  authors  have  detected  a  sugar 
capable  of  iuversiou.  The  analysis  of  different  layers  of 
pulp  h:is  shown  that  while  in  the  young  grape  the  layers 
next  the  seeds  are  richest  in  sugar  and  poorest  in  acids,  in 
the  ripe  grape  these  characters  are  borne  by  the  outer  layers. 
Nitrogenous  and  mineral  matters  both  show  steady  increase 
in  the  pulp  up  to  the  time  of  maturity.  The  skin  slowly 
loses  water  as  the  fruit  ripens  ;  the  amounts  of  tartrate  and 
of  acids  show  similar  variations  to  those  in  the  pulp. 
Tannin  and  its  anhydride  increase  till  ripening  begins,  and 
then  remain  stationary,  while  the  aromatic  substance  which 
gives  the  peculiar  bouquet  to  the  wine  seems  not  to  be 
formed  till  ripening  has  well  set  in.  The  seeds  show  much 
less  variation  in  composition  than  either  the  skin  or  the 
pulp  ;  the  loss  of  weight  which  occurs  is  due  partly  to  loss 
of  water  and  partly  to  that  of  oil.  Towards  the  end  of  the 
ripening  process  the  seeds  also  lose  some  cf  their  nitrogenous 
and  mineral  matters,  and  some  of  their  cellulose,  while  at 
the  same  time  there  is  a  production  of  fatty  acids,  partly  free, 
partly  as  glycerines. — J.  T.  D. 

Must  ami  Wine  Grown  on  the  Saline  Soil  of  Oran 
(Algiers),  Tin-  Natural  Presence  of  Large  Amount*  of 
Potassium  and  Sodium  Chlorides  in.  E.  Bonjean. 
Comptes  Rend.  1898,  126,  [18],  1275—1277. 
By  a  French  statute  (July  1 1,  1891,  sec.  2),  wines  contain- 
ing more  than  0-607  grm.  of  chlorine  per  litre  are  to  be 
regarded  as  sophisticated.  But  since  it  has  often  been  raised 
as  a  defence  that  the  wines  derived  from  certain  districts  of 
Algiers  naturally  contain  more  than  that  amount,  the  author 
was  commissioned  in  Sept.  1897  to  establish  on  the  spot 
the  truth  or  falsehood  of  the  contention.  The  juice  from 
grapes  grown  in  various  places  in  the  vicinity  of  the  salt 
lakes  of  !  Iran  were  analysed,  and  also  the  w  ine  obtained 
from  the  must.  Contrary  to  what  has  been  stated,  the 
author  found  that  the  vines  bear  fruit  for  from  8  to  10  years 
and  yield  on  the  average  70  hectolitres  per  hectare.  !  If 
28  samples  of  wine  examined  only  two  contained  less  than 
0-C07  grm.  of  chlorine  per  litre;  one  with  0-315  grm. 
derived  from  a  di-triet  15  kilometres  distant  from  the  salt 
lakes;  the  other  with  0' 582  grin,  derived  from  well-irrigated 
soil.  The  remaining  samples  contained  from  0-60  to 
4-50  grm.  per  litre.  The  following  is  an  example  of  the 
comparative  results  obtained  with  the  juice  of  such  grapes 
and  with  the  wine  derived  from  it : — 


— 

Chlorine. 

Potassium 

Oxide. 

Sodium 
Oxide. 

Phosphoric 
Acid. 

4-552 
4-500 

S-,591 
2-165 

2-  291 
2-719 

0-715 

In  the  author's  opinion  the  foregoing  figures  establish 
the  fact  that  the  chlorides  of  potassium  ami  sodium  are 
readibj  absorbed  by  the  vine  from  the  soil  in  large  propor- 
tion, and  that  they  remain  in  the  wine  after  fermentation  of 
the  must.— C.  A.  M. 

Wine,  Bitterness  of.  F.  Bordas,  Joulin,  and  de  Raezkowski. 

Comptes  Rend.  1898,126,  [18],  1291—1293. 
The  bacillus  causing  the  bitterness  of  wine  (this  Journal, 
1898,  260)  has  a  terminal  spore  and  cilia'  at  one  of  its' 
extremities,  and  moves  very  rapidly.  It  grows  well  in  a 
culture  medium  containing  potassium  nitrate,  but  does  not 
convert  that  salt  into  nitrite,  nor  does  it  produce  indol  when 
grown  in  a  medium  containing  peptones.  It  is  able  to 
withstand  a  dry  temperature  of  100°  ( '.  The  most  suitable 
temperature  for  its  cultivation  is  from  25°  to  3  7°  C.  The 
addition  of  calcium  carbonate  to  a  peptone  culture  medium 
caused  the  amount  of  volatile  acid  produced  and  the  bitter- 
ness to  become  very  marked.  The  quantity  of  tartrate 
added  to  a  medium  was  observed  to  have  slightly  decreased 
after  1 5  days. 

The  analysis  of  two  portions  of  the  same  sterilised  wine, 
of  which  the  second  was  inoculated  with  the  bacilli,  gave 
the  following  results  after  six  months  : — 


Alcohol;  per  ecu  I.  by  vol 

Itediu-inu'  snu'.ir.  as  glucose  Iter  litre. 

Tartrate 

Glycerin : 

W-hls,  total,  as  H  ,SO ,. 

„     volatile,  as  acetic 

..     fixed,  as  HjSOj 

Ammonia 

Nature  of  volatile  acids 

fixed  acids 


Sterilised 

Wine  rendered 

\\  inc. 

Bitter. 

Hit 

id-« 

8"32 

•J-sii 

3-43 

1-30 

7-50 

4-80 

3-02 

6-61 

1-03 

2  T.7 

2-89 

3-38 

0-003 

(f037 

Acetic 

Acetic,  butyric 

Succinic 

Succinic 

From  these  aud  other  results  the  author  concludes  that 
the  bacillus  acts  chiefly  on  the  glycerin  in  the  wine  with  the 
formation  of  acetic  and  butyric  acids.  In  one  instance,  in 
which  lactic  acid  was  found  in  a  bitter  wine  the  author 
attributed  its  formation  to  the  action  of  the  bacilli  on  tho 
glucose.  The  diminution  in  the  amount  of  tartrate  was 
more  noticeable  iu  the  wine  than  in  the  artificial  culture 
media;  but  inasmuch  as  this  is  a  point  on  which  Pasteur, 
Vergnette-LamOthe,  andGleuard  were  not  in  agreement,  the' 
author  intends  to  make  further  experiments  in  the  matter. 

— C.  A.  M. 

Natural  Wine,  'Hie  Presence  of  an  Alkahidal  Substance 
in.  (i.  Ouri-in.  J.  de  Pharm.  et  de  Chim.  1893,  7 
323— 32  1.  ' 

A  body,  of  an  alkaloidal  nature  may  he  obtained  from  wine 
by  evaporating  a  litre  of  the  latter  on  a  water-bath  until  the 
alcohol  is  driven  off,  a  small  quantity  of  tartaric  acid  beine 
first  added.  After  caoling,  the  liquid  is  made  alkaline,  and 
shaken  with  ether  in  a  separating  funnel.  On  drawing  off 
the  ethereal  layer  and  evaporating,  a  residue  is  obtained 
which,  when  dissolved  in  a  few  drops  of  water  slightly 
acidulated  with  sulphuric  acid,  gives  all  the  general  reactions 
of  an  alkaloid.  The  author  suggests  that  this  is  the  same 
as  the  substance  found  in  the  liquid  obtained  by  the  fer- 
mentation of  sugar  with  brewers  yeast, — W.  P.  S. 

While  Wines  Manufactured  from  Red  Wines  by  Bleaching 
the  latter  with  Potassium  Permanganate.  L.  Hugonnenq. 
.1.  de  Pharm.  et  de  Chim.  1898,  7;  321—323. 

The  author  lately  examined  a  sample  of  white  wine  and 
found  that  it  contained  0-59  grm.  of  manganese  oxide 
(Mu(M  per  litre.  Inquiries  showed  that  a  considerable 
business  is  done  in  bleaching  red  wine  with  a  mixture  of 
animal  charcoal  and  potassium  permanganate  in  order  to 
obtain  white  wine. 

A  simple  way  of  detecting  wine  so  made  is  to  add  a  little 
caustic  soda  solution  to  tbe  suspected  sample,  and  then  a 
small  quantity  of  hydrogen  peroxide,  and  shake  ;  the  liquor 
is  immediately  coloured  a  deep  mahogany  red  if  manganese 
be  present. — \V.  P.  S. 
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On  Beer  Sard*a.     K.  Schonfeld.    Wochensehr.  fur  Urau. 

1898,  285—293. 
Thp.   author  concludes,  from   his  experiments,  thai  normal 
yeasts  ahow different  d  i  of  resist  ''  of 

sarcina,  but   ar  than   wild  yeasts.      I'nder 

•,1.  conditions  a  sarcina  can  be  ac  slim  l  tain 

v.  igt,  and  will  destroy  a  beer  prepared  by  this  eina 

i-  more  anterobic  than  eerobic  i  is 

favoured   by  a  medium  temperature,  absen f  air,  anil 

i ;  and  is  hindered  by  a  high  bopping,  a  high  alcohol 

percentage,  and  the  pr n-e  of  air. — A.  I..  S. 

Volatile  Aelh  produced  in  Ferm  nlition   Formula  for  the 
I       nation  of,  by  Dudaux's  Method.     P.  Bordas  and  de 
Raczkowski.    J.  de  Pharm.  el  de  Chim.  IS 
179 

undi  r  XXIII,  pagi  Ton. 

Cider  Vim    or.     1    F.  Ladd,  Gov.  Agric.  Exp.  Stat, 
V  Dakota.    Bull.  32,  278. 

r  vinegar  should   be   the  fermented  jui< i  apples. 

It  u'snalrj  contains  from  2  to  5per  cent,  of  Soliil  matter  and 

from  0*8  to  u-.'i  per  cent,  of  a-h.  The  latter  consi-t- 
largeh  of  potassium  carbonate  anil  phosphates,  and  gives  a 
strong  |...ia— iuin  flame.  The  adds  average  about  4  p.r 
cent  This  vinegar  is  of  a  dark  brown  colour;  it  ha-  a 
tleciilcdlv  '•  our  and  a  characteristic  flavour. 

— \V.  P.  S. 

Vinegar  Bacteria.     W.  Henneberg.     Zeits.  fiir 
Spiritnsind.  1898,  180—181. 

Tin  autliot  divides  the  vinegar  bacteria  into  four  classes: — 
1.  The  qniok  vinegar  bacteria,  li.  acetiginum,  is  the  only 

one  known  it  pn  tent. 

8,  Beer  bacteria.     This  includes  those  forms  which  have 

been  isolated  from  beer.     Termobaeterium  aceti,  /•'.  a 

/;.  Patteurianum,  li.  Kuttingianum,  and  II.  oeerotiim. 
B.  Wort  bacteria,  I;,  oxydant  and  B.  tndustrium. 
4.   Wine  bacteria.  li.  j  iiliiium  and  /.'.  ascendent, 
IS.  acttigenum  forms  a  thin  fairly  tough  slightly  lustrous 

skin.     The  evils  are  motile,  small,  round,  and  not  in  chains. 

It   gives  a  blue  coloration  with    iodine  and    sulphuric   arid. 

It  oxidises  alcohol  and  dextrose.     The  solution  is  usually 

bright.      It  grows  best   at  :t 'i    (  .  and   can   oxidise   solutions 

containing    I  ttt.  alcohol. 

/:.   [Termobaeterium')  aceti  Zeidler  form- a  very  tender 

skin.      The  celK  are  motile   and   occur    generally   singly  and 

in  iu   long   chains.      It   oxidi-i-   alcohol  and    dextrose. 

The  solution  is  very  turbid.  It  -rows  best  at  85  t  ..and 
the  acetio  acid  is  very -lowly  oxidised.  This  bacteria  can 
oxidise  solutions  containing  8  per  oent  of  alcohol. 

/;.  m  . ti  Hansi  n  forms  a  slimy  wrinkled  skin       The  cells 
are  not  motile  and   occot  singly  lins.     It  ox 

alcohol  und  dextrose,  grows  best  at  84   C  .  and  can  oxidise 
solutions  eotitaining   1 1  per  cent,  of  alcohol.     The  solution 
nerally  bright. 

/;   Patteuriaumm  forms  a  fairly  thick  finely  folded  skin. 
The  cells  are  not  motile,  and  are  usually  in  chain-. and  become 

oared  blue  by  iodine.     Itox  I  anddext 

-rows  best  at  84°  C,  and   can   oxidise    solutions   containing 
per    l  ent.    of     alcohol.       The    solution    remain-    quite 
bright. 

li.  Kutzmgianum    fori  ily   broken    slim;, 

The  e.lls  are  not  motile,  small,  single,  and  coloured  blue  by 
iodim-     1'  n  sembles  B.  Pesteorianutn  in  its  properties,  but 

the  solution  is  turbid. 

g    skin,  at   first    smooth,   but 

Dining  folded.     The  solution   remains   bright   and   the 

,  ,  IK  mi-   not   motile.     Ii  .   and 

dextrose;  grows  bi  andean  oxidise  a  solution 

containing  11  per  cent,  of  alcohol. 

/.'   oxgdant   forms   a   tender    -limy   -kin.      The   • 
l.ir^'C    and    motile,    and    at     lir-t    in    .ham-.       It     oxidises 
alcohol,  glycerin,   mannitol.   1.  vulosi 
maltose,  ainl  dextrin,    ll  I  <  an 

oxidise  solutions   containing   7  per  cent,  of  alcohol.     The 
solution  is  usually  turbid. 


11.  induetrium  form-   a   slimy  transparent  skin  which  is 
easily  broken.    The  solution  remains  bright.     The  eells  are 
motile  and  do  not  form  chains.    It  oxidises  alcohol,  glycerin, 
mannitol.  galacto-e.  Icvnlose,  dextrose,  cane-sugar,  mall 
lactose,  dextrin,  and  starch.     It   grow-    best  and 

•  an  oxidise  solutions  containing;  4-7  per  c-ut.  of  alcohol. 

B.  xglinum  forms  a  very  thick  tough  skin.  The  cells  are 
not  motile,  occur  singly,  and  giv.  the  cellulose  reaction 
when  treated  with  iodine  and  sulphuric  acid.  It  oxidises 
alcohol  and  dextrose,  grows  best  at  38  I  ..  au  1  can  oxidise 
solution-  containing  6  per  cent,  of  alcohol. 

li.  ascendent  forms  a  v.  ry  tender  skin,  which  climbs 
high  up  the  side   of  the  v.  --         1  me-  very 

turbid.  The  cells  are  large,  not  motile,  and  -eldom  in 
chaius.  It  i-  in  oxidise  solutions  containing  IS  per  cent,  of 
alcohol,  but  doe-  not  oxidise  dextro-e,  aud  grow-  best  at 
87    i       A    I.  S 

Tertiary  Alcohols,  A   Yi      l>        on  of.     G    Denises, 

Comptes  Bend.  1898,186,  [18],  1277. 

See  iimler  XXIII..  page  097. 


Beer,  Estimation  of  Alcohol  in.     L.  Bonsqoet 
1898,6,     ">],65. 
under  Will.,  page  700. 
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BerersibU  Zymohydrolysis.     A.  C.  Hill.     Proc.  Chem.  - 
1898,  [197\  156—156 

Tins  investigation  was  undertaken  to  ascertain  whether 
zymohydrol  rersihle  process  or  not.     The  hydro- 

lysis ot  maltose  by  inaltase  was  selected  for  the  purpose, 
the  enzyme  being  obtained  by  extracting  dry  and  tin.  ilj  - 
powdered  low-fermentation  yeast,  which  had  been  heated 
under  certain  precautions,  a-  detailed  in  the  paper.  It  was 
found  that  the  extract  could  be  sterilised  without  destruc- 
tion of  its  activity  by  filtration  through  a  I'asteur-Ohainbct- 
land  filter. 

The  analytical  methods  for  estimating  the  extent  of 
hydrolysis  were  il)  determination  of  the  cupric-reducing 
power  of  the  mixed  sugars;  (2)  determination  of  the  - 

cifie  rotatory  power.      The  details  of  the  thuds  and  limits 

of  accuracy  are  dealt  with  fully  in  the  paper  To  simplify 
calculations,  maltose  is  reckoned  a-  maltose  hvdrate, 
i     II .  i  '    II  .ii. 

Tin-  zymohydrolysis  of  maltose  into  glucose  is  hindered 
by  the  presence  of  glucose  and  is  incomplete,  and  both 
these  effects  are  more  marked  thi  1 1  .re  concentrated  the 
solution  of  sugar.  The  retardation  i-  shown  by  two  sens  of 
experiments.  In  the  tir-t  set,  the  initial  velocities  of  con- 
version are  compared  in  a  solution  of  maltose  of  a  certain 
concentration  with  that  in  a  solution  of  half  maltose  and 
half  glucose  of  like  total  concentration.     The  ratio  of  thr-i 

-hould  be  not  greater  than  8  if  the  glut 
without  influence  ;  actually  it  is  much  greater,  t>cing  about 
3  for  a  4  per  cent.,  and  4S.">  for  a  SO  per  cant,  sugar  con- 
centration. In  the  second  set,  the  time  curvi  md 
for  two  flat  ntaining  initially  the  sain.'  concentra- 
tion of  maltose,  whilst  to  on  ■  has  been  added  in 
equal  concentration.  I  were  without  influence,  the 
time  curve  of  conversion  of  maltose  into  glucose  should  be 
identical  ft  lask,  but  a  much  slower  conversion  occurs 
in  that  eontaining  the  added  glucose,  and  the  effei  t  is  much 
more  marked  wih  a  •  I  of  80  per  cent. 
than  with  one  •■!   I  pi  r  cent. 

When  the  enzyme  acts  in  a  80  per  cent  solution  of  glu- 
,  a  small  reverse  action  can  be  detected  by  the  polari- 
metei.  Witn  a  4"  per  cent  concentration, the  reverse  :. 
i-  well  marked,  and  when  sufficient  time  h.'S  been  allowed 
for  this  action,  which  i-  a  -low  one,  to  approach  completion, 
the  reversion  indicated  by  the  change  in  rotatory  and  cuprio- 
redui-ing  powers  am. .nuts  to   15  pel  of   the   buj 

Control  flasks  -how  no  change.  With  a  40  per  cent,  solu- 
tion whii  h  7.'>  per  cent  was  glucose  ami  85  per 
cent  maltose  (hydrate),  hydrolyi  -  .".per 
•.il  sugar  was  glucose,  aud  the  equilibrium 
it,  therefore,  for  this  concentration  is  not  far  from  >4 
parts  glucose  to  18  parts  maltose  (hydrate).  Kqnilibrium 
point-  for  various  concentrations    have  been  determined; 
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anil  it  is  found  that  in  dilute  (2  per  cent.)  solutions  hydro- 
lysis is  practically  complete.  The  same  equilibrium  point 
is  approached  either  with  a  solution  of  maltose  or  with  one 
of  glucose  of  the  same  concentration. 

Maltose  has  been  detected  as  a  product  of  the  reverse 
action  by  the  use  of  phenylhydrazine.  An  osazone  having 
a  greater  solubility  in  boiling  water  than  glueosazone  has 
been  separated,  and  this  crystallises  in  plates,  has  the  same 
percentage  of  carbon  and  nitrogen  as  maltosazone,  but  melts 
at  a  temperature  somewhat  lower  than  maltosazone  from 
pure  maltose,  though  not  lower  than  that  prepared  from 
ordinary  maltose  under  similar  conditions,  viz.,  from  a  mix- 
ture of  maltose  with  excess  of  glucose  to  which  some  boiled 
enzyme  solution  has  been  added,  the  proteid  being  then 
removed  as  completely  as  possible  before  treatment  with 
phenylhydrazine.  The  syuthesised  maltose  has  not  yet  been 
isolated,  hut  it  is  considered  that  the  evidence  of  its  presence, 
coupled  with  the  increase  of  optical  rotatory  power  and  cor- 
responding decrease  in  cupric-reducing  power  observed  in 
concentrated  glucose  solutions  in  the  presence  of  malta-e, 
justify  the  conclusion  that  the  zyinohydrolysis  of  maltose  is 
a  reversible  process. 

PATENTS. 

Beer,  Pr'oeess  and  Product  for  (he  Preparation  of  Certain 
Kinds  of.  O.  Trachmann,  Kiel,  Germany.  Eng.  Pat. 
'J018.  April  8,  1897. 

An  extract  which  contains  all  the  ingredients  of  beer  before 
fermentation,  is  prepared  by  concentrating  the  boiled 
hopped  wort,  prepared  as  usual,  to  a  jelly-like  consistency. 
A  pure  3'east  is  dried  in  a  vacuum  over  sulphuric  acid,  and 
preserved  in  sterilised  glass  tubes.  In  order  to  prepare  beer, 
a  weighed  quantity  of  the  extract  is  dissolved  in  a  suitable 
quantity  of  water,  and  a  little  of  the  dry  yeast  added.  A 
vigorous  alcoholic  fermentation  takes  [dace  and  beer  is 
produced. — A.  L.  S. 

Cereals  for  Use  in  Brewing  and  Distilling,  Inipls.  in  and 
Apparatus  fur  the  Preparatory  Treatment  nf  B. 
Willcox,  London.  From  The  Acticn  Maschinenbau- 
Anstalt,  late  Venuleth  and  Ellcnbcrger,  Darmstadt, 
Germany.     Kng.  Pat.  10,809,  May  1,  1897. 

This  relates  to  an  apparatus  for  washing  barley  or  other 
grain.  The  grain  is  mixed  with  water  iu  a  funnel-shaped 
chamber,  and  then,  by  means  of  a  jet  of  water  introduced 
at  the  bottom,  forced  up  a  central  tube,  the  water  and  dust 
separated  by  a  strainer,  and  the  grain  uniformly  distributed 
in  the  said  vessel,  and  sprinkled  with  fresh  water.  A  valve 
is  placed  in  the  apex  of  the  vessel  so  that  it  may  be  used  as 
a  steeping  vessi  1,  the  valve  serving  for  the  discharge  of  the 
grain  when  steeped. — A.  L.  S. 

Yeast,  Impts.  relating  ta  the  Production  of  and  In  Appa- 
ratus therefor.  J.  H.  Folkerts,  London.  Eng.  Pat. 
11,515,  May  8,  1897. 

This  is  an  improvement  of  the  inventor's  patent,  18,296 
of  1895  (this  Journal,  189G,  824),  and  relates  chiefly  to  an 
improved  method  of  separating  the  grains  from  the  wort. 
This  is  done  by  bag  filters  made  of  filtering  cloth,  which,  the 
author  states,  give  better  results  than  the  method  usually 
adopted. — A.  L.  S. 

Alcohol,  Impts.  in  Apparatus  for   Treating  and  Maturing 

Fluids  containing.     A.  J.  Boult,  London.     From  G.  K. 

Besser,  Berlin,   Germany.      Eng.   Pat.    13,435,   May   31, 

1897. 

This  is  an   improvement   of    patent    7S13    of   1895    (this 

Journal,  1895,  879).     The   special   electrodes   are  omitted, 

and  the  cooling  coil  and  the  walls  of  the  receptacle  are  used 

as  electrodes. — A.  L.  S. 

Spirit  Stills,  Impts.  in  and  relating  to  Continuous  Work- 
ing. J.  E.  Dunn,  Eendham,  Suffolk.  Eng.  Pat.  2980, 
Feb.  5,  1889. 

This  trays  of  the  column  are  fitted  with  partitions  which 
cause  the  wash  from  its  entry  to  exit  to  make  a  series  of 
revolutions  ;  the  vapour  tubes  are  arranged  zig-zag  through- 
out each  of  these  channels,  and  are  provided  with  deflecting 
hoods.     The  upper  part  of  the  column  consists  of  hollow, 


flat  drums,  so  arranged  that  the  spirit  vapours  travel  inside 
in  one  direction  and  the  condensing  water  outside  in  the 
opposite.  The  wash-heater  consists  of  three  compartments, 
the  upper  and  lower  communicating  by  a  series  of  vertical 
tubes,  the  wash  and  the  spirit  vapours  passing  in  opposite 
directions  through  the  chambers. --A.  L,  S. 


XVIII.-F00DS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.)— FOODS. 

Cereal  and  Leguminous  Seeds,  Composition  of  the  Pruteids 
of:  Practical  Results  if  the  Researches  of  E.  Fleurent. 
A.  Livache.  Bull.  Soc.  d'Encouragement  Ind.  Nat.  1898, 
97,  547—550. 

The  varying  quality  of  bread  made  from  pure,  white  flour 
is  not  due,  as  might  be  supposed,  to  the  amount  of  gluten  in 
the  flour,  but  to  the  composition  of  the  gluten.  By  means 
of  a  modification  of  the  ordinary  methods  of  analysis, 
avoiding  the  use  of  too  strong  reag  nts,  Fleurent  was  able 
to  separate  and  determine  the  two  constituents  of  gluten, 
glutenin,  and  gliadin.  The  results  show  that  the  gluten  of 
good  wheat-flour  contains  18  to  34  per  cent,  of  glutenin 
which  is  dry  and  pulverulent,  and  82  to  66  per  cent,  ol 
gliadin.  The  latter  is  a  viscous  substance,  and  is  the  cause 
of  the  adhesiveness  of  gluten. 

In  the  case  of  rye,  rice,  maize,  barley,  and  buckwheat 
flour  there  is  considerably  less  gliadin  in  relation  to  the 
glutenin  ;  this  prevents  the  gliadin  from  binding,  and  renders 
the  extraction  of  the  gluten,  by  the  methods  usually  em- 
ployed for  wheat  flour,  impossible.  For  a  gluten  to  be 
extractible  there  must  be  a  minimum  and  maximum  rela- 
tion between  the  amounts  of  glutenin  and  gliadin  present. 

For  obtaiuing  well-developed  and  readily  digestible 
bread,  the  gluten  should  contain  25  per  cent,  of  "glutenin  and 
75  per  cent,  of  gliadin.  With  as  little  as  20  per  cent,  of 
glutenin  the  bread  develops  well,  but  becomes  compact 
during  baking ;  whilst  if  the  glutenin  amounts  to  34  per 
cent,  the  bread  does  not  rise  well,  and,  when  baked,  is  com- 
pact and  indigestible. 

The  amount  of  water  retained  by  the  bread  when  baked 
depends  on  the  amount,  and  not  on  the  nature,  of  the 
gluteu. 

Inferior  wheat  flour  may  be  improved  by  the  admixture 
of  flour  of  different  composition.  When,  for  instance,  the 
flour  contains  an  excessive  amount  of  gliadin,  the  proper 
relation  of  glutenin  to  gliadin  (namely  1:3)  niav  be 
obtained  by  adding  a  calculated  amount  of  leguminous 
flour,  the  nitrogenous  matter  of  which  consists  chiefly  of 
legumin  (which  resembles  glutenin)  and  gluten,  which 
contains  very  little  gliadin. 

In  examining  mixed  flours,  in  order  to  ascertain  whether 
the  addition  has  been  made  for  the  purpose  of  improvement 
or  of  adulteration,  it  would  be  sufficient  to  determine  the 
relation  between  the  amounts  of  glutenin  and  gliadin. 

By  means  of  a  specially  constructed  crusher,  it  was  found 
possible  to  separate  wheat  grains  into  three  distinct  zones. 
The  products  were  then  ground  and  the  gluten  examined. 
The  results,  obtained  from  a  large  number  of  wheat 
samples,  showed  that  the  percentage  of  gluten  increases 
from  the  centre  nf  the  seed  to  the  outside;  the  increase  of 
glutenin  in  the  gluten  is  in  the  same  direction,  whilst  the 
gliadin,  of  course,  diminishes  as  the  glutenin  increases. 
When  the  composition  of  the  central  part  of  the  grain, 
wh.'ch  amounts  to  42  to  58  per  cent,  of  the  whole,  is  known, 
it  is  possible  to  decide  how  much  of  the  remaining  portions 
of  the  grain  should  be  included  or  rejected,  in  order  to 
obtain  the  right  proportions  of  giiadin  and  glutenin. 

—X.  H.  J.  M. 

Leguminous  Plants  and  Cereals,  Albuminoids  in  the  Flour 
of.  E.  Fleurent.  Comptes  Kend.  126,  [19],  1374— 
1377. 
The  author  has  extended  his  researches  on  cereals  to 
leguminous  plants,  especially  to  horse-beans.  The  flour  of 
these   beans    contains   25  to  32   per  cent,   of   nitrogenous 
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in.itt.i-:  :i  Bample  gave — Legumin   18-92.  vegetable  alba- 
miii  0"8,  gluten  (composed  t,f  glutenin  9'52,gliadii 
11-92.     Patting  together  m  analogous    a  tbeii   properties 
the  legnmin  and  glatenin,  and  the  albumin  ami  gliadin,  the 
•  [imposition  of  the  nitrogenous  matters  may  he  put  a> — 
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proportion   "f   glutenin   to  gliadin   in   samp    - 
wheat-flonr  of  the  highest  value  for  bread-making  i-  about 

2.')  to  T.'j;   mid  the  until,  r lodes  that  the   pracl 

adding   to  certain   wheat-flours  2  ..i   8  pel   cent,   o 

i  baaed  on  the  fact  thai  the  wheat-flours  in  question 
contain  t...i  high  :i  proportion  of  gliadin,  and  thai  the 
addition  of  the  bran-flour  of  low  gliailin  content   makes  th. 

Jiroportion  of  glatenin  to  gliailin  In  the  mixture  nearly  that 
u-t  quoted.— J.  T   1 1 

Milk,  Human,  Report  on  the  Chemical  Eratnina 

Two  Uii  nth  til  individual  Specimens  of .    V.  Adrianceand 
J.  t*.  Adriance,  Now  Vork.   I  ical  Kcpurt,  i — 42. 

'I'm    specimens  of  human  milk   analysed   by  the  authors 

«cr.-  taken   at   periods  varying  from  2  days  to   15  t ths 

"t  lactation.  <  >i  these,  120  were  regarded  as  normal,  or 
in  otbet  words,  aa  having  no  ill  effect  upon  the  child.    The 

averagi    i tage  variation    it.    the   constituents 

Pat,  8  ti  hydrate,  6   i  .  7  :  proteids,  i  to  2 ;  -alts, 

about  o  in  :  and  total  solids,  12     Thi    lion  of  the  milk 

tniformlj  alkaline. 

During  the  flrst  two  ivceki  the  change  in  the  c position 

i.i  the  milk  was  very  marked.  Vs  a  general  rule  a  ratio  of 
al>.. in  3  to  l  «;i.  observed  between  the  amounts  of  fat  and 
ol  proteid,  bat  "•  casionally  .  especiallj  daring  the  colostrum 
period,  the  proteids  were  abnormal  and  higher  than  the  fat. 
The  extreme  percentages  ..i  fat  In  normal  samples  were 
7  *C1  and  I  -  SI  percent.;  the  averaj  i   cent.    The 

carbohydrati  ml  than  the  other  constituents 

ami  thoogh   steadily  increasing  in  aim. nut   from   thi 
menccmenl  tu  the  end  ..t  lactation,  showed  only  a  slight  total 
Increase.     The  lowest  amount  found  in  normal  milk  was 
5'85;    the  highest    7-95    per  cent.      The    percent 

proteids  rapidly  fell  after  the  c not  ment  of  lactation, 

|    «''h   in  i   8-31    on    the   second   day, 

dh    2*20   ..n   the   thir.l   day,  and    then    gradually 

diminishing  to  at t  I  pel  cent,  after  6  months,  and  finally 

in  about  0-6   per  cent  afier  IS  months,     The  salts  also 

■lowly  diminished  from  the  commencement,     i  In  '1  • 

day  they  averaged  0"87   pel   cent,  whilst  in  the  fifteenth 

month  tin  \   : anted  l ilj  nil   per  cent     The  total 

solids  remained  very  constant  in  a unl  thronghon 

tion,  the   increase   in   the    carbohydrate   snd 
proteid  very  nearly  compensating  each  other.     Thi    i 
during  the  tir-t  seven  months  was  12-20  per  cent,  falling 
gradually  to  11-50  pet  cent  in  the  BAeenth  month.     The 

ravity    through lactation 

\n>    increase  in  the  am  tl„.   gravity, 

whilst   in  the  case  of  proteids, the  greater  the  percentage 
tv      Hence  thi 
•  i.i-  diminished  during  the  lata  months  ■■!  li 

i    of    human    milk 

during  th ur-«    of  lactation  i-  shown  in  l 

list  selected  from  a  full  i   ah]  thi  authors 
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The  latter  part  of  the  paper  deals  with  the  subject  >>f 
abnormal  milk  and  its  composition,  us  influenced  by  such 
factors  ns  the  constitution,  environment,  and  nutrition  of  the 
mother.— C.  A.  M. 

Milk,   Analysis  of.      [Determination  ../'  the  AmtmmU 
Added   Water.]     A.  ViUiers  and  M.  Bertault.     Klonit 
Bcieut.  12,  Aprd  1898,  27"— 271. 

In  the  original  paper  a   number  of  ■  given  ol 

milks   from  vario       •  S,  and  also  the   refractive  in. 1 

of  the  wheys  obtained  from  these  milk-.     The  results  show 
that,  while  the  amount  of  the  different  constituents 
considerably,  the  refractive  index   remains  almost  constant 
The   whey  was  obtained  bv   adding   to  the   milk   half  rs 
volume  of  dilati  heating,  an.l  filtering 

after  cooling.  After  correcting  for  this  dilution,  the  refrac- 
tive index  was  found  to  be  between  40  and  4 1  division*,  of 
the  olco-r.fraein m.ter  scale  (Jean  an  1  Amagat'-  ins-ru- 
ment).— \V.  P.  S. 

Adulteration  in  Belgium.     M.  do  Molinairi.     Bev.  intern, 
falsific.  11,  35  ;  Chem.  Ontx.  1898, 1,    21    .1148. 

1.  Cattle  Foods. — It  was  found  that  linseed  meal  was  mixe.l 
with  flour  refuse,  that  cottou-.-ed  :  oil  ami  cake,  contains  I 
a  considerable  quantity  of  cotton  fibres,  and  that  .lrie.1  milt 
was  adulterated  with  1  t"  IS  per  cent,  of  earth  nut  -heli-. 
Barley  meal  showed  lu.l.lcw  and  "brand  spores,"  whih-l 
maize  was  decayed  The  *  calli  I "  Pondfine  consist 
wheaten  flour,  chaff,  buckwheat,  &c,  and  small  pieces  ol 
.Irii-.l 

2.  Food* .  —  Mutter  was  adulterated  with  80  to  7,'i  per  o>.  nt 
of  margarine,  and  milk  with   20  per 

tar.l   taineil   flour  ami  num.    ic ;  buckwheat    th'iir   WJS 

mixed  with  wheaten  flour  and  yeast  with  potato  starch, 
"  Vpplc  syrup"   was   adulterated  with   beetroot    moist 

and  i  i   large  quantity  of   seas 

oil.  Wine  was  found  to  contain  an  excessive  quantity  of 
gypsum;  chicory  was  t.">  rich  in  mineral  matter. — A.  S. 

Grapes,  '/'./'  /<      opment  of.    Girard  and 

I.in.let     Comptea  Rend.  126,  [19],  1310. 

Set  lunfei  XVII.,  paa 

Colouring  Mailers  in  Mill..   Detection  of  Added,  especially 
•      cans."    ■'    Proidevaux.     Ann.  (him.  Anal.  Appl  3, 
110  ;  Chem.  Oentr.  1898,  1,  [19  .  i'»G8. 
Si i  snd  ■  Will.,  page  CUT. 


Formaldehyde   in     I        ■     of    Food,    Detection    oj       l 
Rimini.     Ann.   .11    Parmacol.    1898,   :>:  ;    Chem.   Centi*. 
1, 1,  [21],  1159. 

-      under  XXIII.,  pagt  697. 

PATENTS 
Milk,   .1    Method   of  Treating,  ami  obtaining  therefrom  a 
i.       inous     Fruit  it!   Substance    and    thus    Forming   it 
\       ishing  Food  for  Invalids  and  Others       \   S   Poyscr, 
London.     Kug    Pat.  7220,  March  19,  I 

Tin    milk  (whole,  or   skimmed)  i,   the   moss 

l  by  scalding  with  steam  or  boiling  water,  and  the 
card,  previously  pressed,  or  pressed  and  dried,  mixed  wiih 
a -nl, iti.. n  of  an  alkaline  salt,  such  as  the  carbonate  ot  bi- 
carbonate of  potassium,  or  sodium,  or  borax,  and  allowed 
to  stand  in  the  cold   or  al  a  gentle  heat,  until   gelutin 

This  ••  milk  jelly  "  may  be  used  alone,  bul  for 
commercial  purposes  the  patentee  prefers  to  mix  it  with 
gelatin  and  elarifj  it  as  an  ordinary  jelly,  after  the  addition 
of  colouring,  sweetening,  ur  flavouring  matters.  It  ran  be 
us,- 1  in  admixture  with  food   subst  h  a-  ground 

rice,  or  ill  1 t  tea,  tea,  coffee,  bran  Ij  .  -lurry,  and  the  like 

Claim    is  also  made  i"t    it-    reduction  i"  powder  or  flakes 
b\   dry  iiil'    cither  by  its 
mat  rial  such  a-  the  substan 

i  .  A    \I. 

Albuminoid    Subtle,  anic ;   An    tmprorrd    I 

for  the   Solution   nt'.  and  for  Iht  Production  oj   Soluble 
Preparations  of  Albumin,     II.   Bremer,    M 
Pat.  i'J.7 12.  May  12,  1897. 
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The  inventor  claims  a  process  for  rendering  soluble 
organised  albuminous  substances  whether  of  animal  or 
vegetable  origin,  stating  that  the  methods  hitherto  described 
have  only  had  reference  to  the  production  of  soluble  com- 
pounds from  unorganised  albuminous  bodies  such  as  casein 
and  certain  vegetable  albumins.  The  albuminous  substances 
(meat,  cocoa,  cereals,  &c.)  are  made  soluble  by  being 
treated  under  a  high  temperature  {e.g.,  130J  C),  and 
pressure  (e.g.,  three  atmospheres)  with  a  solution  of  am- 
monia or  of  a  readily  dissociated  ammonium  salt  such  as 
the  carbonate.  The  solutions  thus  obtained  are  evaporated 
in  vacuo  at  a  temperature  below  that  at  which  the  albu- 
minous matters  coagulate  either  directly  or  after  the  addition 
of  soda  or  potash  lye,  milk  of  lime,  or  alkaline  carbonates. 
If  the  evaporation  temperature  be  too  high  the  albuminous 
compounds  are  rendered  insoluble  in  the  absence  of  am- 
monia in  excess.  Claim  is  also  made  for  the  separation  of 
the  dissolved  albuminous  substances  by  saturating  the 
liquid  with  salts,  such  as  sodium  chloride,  ammonium  sul- 
phate, and  sodium  sulphate,  by  precipitating  them  with 
alcohol  in  excess,  or  by  neutralising  the  solution  with  acid, 
and  also  for  the  treatment  of  the  substances  thus  separated 
by  evaporating  them  at  a  low  temperature  with  a  sufficient 
quantity  of  an  acid  or  of  an  alkaline  carbonate. — C.  A.  M. 

Milk.  Separated)  Tmpts.  in  or  relating  to  the  Treatment  of, 
for  Alimentary  Purposes.  H.  Higgins,  Cambridge.  Eng. 
Pat.  13,141,  May  27,  18:17. 

Claim  is  made  for  the  precipitation  of  caseinogen  fiom 
separated  milk  by  heating  the  latter  to  from  55"  to  60°  C, 
and  adding  hydrochloric  acid  in  the  proportion  of  .'>  lb.  to 
100  galls,  of  milk.  The  supernatant  liquid  is  drawn  off  into 
a  second  vessel  containing  milk  heated  to  the  same  tempe- 
rature, where  only  2  lb.  of  additional  hydrochloric  acid  on- 
required  to  precipitate  the  casein  from  100  galls,  of  milk. 
Similarly  the  supernatant  liquid  from  the  second  vessel 
reinforced  by  4  or  5  lb.  of  hydrochloric  acid  will  precipitate 
the  caseinogen  from  200  galls,  of  heated  milk  in  the  third 
vessel,  and  so  on  as  often  as  may  be  found  convenient. 

— C.  A.  M. 

Milk,  Separated;  Tmpts.  in  or  relating  to  the  Treatment 
of,  for  Alimentary  Purposes.  H.  Higgins,  Cambridge. 
Eng.  Pat.  13,142, 'May  27,  1897. 

The  caseinogen  precipitated  from  the  milk,  preferably  by 
means  of  hydrochloric  acid,  is  washed  in  about  1 50  galls, 
of  bailing  water,  which  causes  it  to  assume  a  sticky  condi- 
tion io  which  it  can  be  drawn  out  into  strings  or  rolled  into 
sheets.  Soon  after  withdrawal  from  the  water  it  becomes 
friable  and  can  then  be  powdered.  It  can  be  used  in  tlii~ 
state  by  itself  or  mixed  with  other  food  substances  such  as 
rice,  meal,  sugar,  glucose,  and  the  like. — C.  A.  M. 

Milk,  Separated}  Tmpts.  in  or  relating  to  tin  Treatment 
of,  for  Alimentary  Purposes.  II.  Higgius.  Kng.  Tat. 
13,143,  May  27,  1897. 

Tuk  caseinogen  obtained  from  separated  milk  and  washed 
in  boiling  water  (see  preceding  patent)  is  formed  into 
blocks  which  are  allowed  to  dry  partially,  and  are  then 
ground  into  powder.  On  arrangiug  this  powder  in  layers, 
nnd  allowing  it  to  dry  further,  the  particles  adhere  to  one 
another,  and  a  material  resembling  thin  slices  of  bread  is 
obtained,  which  on  further  drying,  becomes  crisp.  Other 
food  substances  (rice,  flour,  &c.)  may  be  added  to  the 
caseinogen  before  it  is  formed  into  blocks. — C.  A.  M. 

Fggs,  The  Manufacture  if  a  Substitute  for.     A.  Bernstein. 

Boston,  U.S.A.     Kng.  Pat.  29, 189,  Dec.  9,  1897. 

The  albumin  and  casein  obtained  from  skimmed  milk  as 
described  in  the  inventor's  English  patent  14,330  (this 
Journal,  1897.  930),  or  by  other  means,  are  worked  into  a 
paste  by  mechanical  means,  such  as  rolling,  after  the 
addition  of  a  certain  proportion  of  salt  as  a  preservative. 
When  used  as  a  substitute  for  eggs  in  baking,  this  curd 
paste  is  stirred  up  with  milk  into  an  emulsion  before  being 
added  to  the  dough.— C.  A.  M. 


(B.)— SANITATION;    WATEK  PURIFICATION. 

Bacteria,    The   Conveyance   of,   hi/    Underground    Water. 

E.  Pfuh!.     Zeits.  fur  Hyg.  1S97,  549  ;  through  Proc.  Inst. 

Civil  Eng. 
The  author  gives  the  results  of  experiments  carried  out 
with  a  view  of  ascertaining  whether  it  is  possible  for  water 
situated  deep  in  the  soil  to  become  contaminated  by  means 
of  bacteria  penetrating  downwards  from  the  surface.  Two 
pits  were  excavated  in  a  gravel  soil  situated  in  a  clearing 
of  the  forest  bordering  the  Rhine,  and  adjacent  to  the 
Strasbourg  waterworks.  In  the  first  pit,  which  was  1  m. 
(3*28  ft.)  deep,  the  subsoil  water  stood  at  a  level  of  50  cm. 
( 1  04  ft.)  below  the  surface.  The  second  pit  which  was 
1-5  m.  (4-92  ft.)  deep,  1  m.  (3-28  It.)  wide,  and  12  m. 
(39-37  ft.)  long,  was  8  m.  (-20-25  ft.)  distant  from  the 
first,  and  was  perpendicular  to  the  direction  of  the  flow  of 
underground  water.  Bouillon  cultures  of  the  Micrococcus 
prodigiosus  and  of  the  fluorescent  Vibrio  were  intro- 
duced into  the  first  pit,  and  at  intervals  of  about  half  an 
hour,  samples  were  withdrawn  from  the  second  pit  lower 
down,  and  cultivated  in  the  usual  way  on  gelatin  or  on  agar 
plates.  It  was  found  that  in  one  hou.-,  the  micrococci,  and 
in  two  hours  the  vibrios  had  passed  through  the  8  m.  (20-25 
ft.)  of  intervening  gravel  which  separated  the  two  pits. 
In  further  experiments,  the  prodigiosus  bacilli  were  found 
to  pass  into  the  supply  of  a  tube  well,  drawing  its  water 
through  gravel  from  a  distance  of  3*7  m.  (12-14  ft.)  from 
the  point  where  the  cultures  of  bacteria  were  introduced 
into  the  water  near  the  surface. — A.  S. 

TATENTS. 

Sewage  and  Polluted  Water,  Impts.  in  connection  with  the 
Purification  of.  E.  P.  Candy,  Bowdon,  Cheshire.  Eng. 
Pat.  'l  2,984,  May  27,  1897. 

Tins  invention  provides  for  automatically  changing  the 
delivery  to  and  discharge  from  filter  beds,  the  same  being 
brought  about  by  floats  which,  by  alternately  rising,  work 
a  lever  to  which  valves  or  "changers "  are  attached. 
Secondary  valves,  also  actuated  by  floats,  automatically 
regulate  the  speed  of  the  discbarge  into  and  from  the  filters. 
The  sewage  is  delivered  over  the  filter  bed  through  a 
conduit  which  is  caused  to  travel  to  and  fro  over  the  bed  by 
a  water-wheel  which  in  turn  is  fed  from  a  supply  of  the 
liquid  to  be  filtered.  Au  alternative  method  of  spreading 
the  water  on  the  filter  beds  is  by  means  of  two  or  more 
conduits  running  on  slopes,  and  so  connected  that  the 
running  down  of  the  full  one  draws  up  the  other  einpty  one, 
aud  so  on. — W.  P.  S. 

Sewage,  Impts.  in  or  relating  to  the  Purification  of  and 
Apparatus  tlientiir.  W.  1>.  Scott-Moucrieff,  London. 
Eng.  Pat.  18,400,  May  31,  1897. 

Ix  the  process  claimed,  the  sewage  is  first  submitted  to  the 
combined  action  of  aerobic  aud  anaerobic  organisms, 
secondly  to  the  action  of  anaerobic  organisms,  and  lastly  to 
that  of  organisms  working  under  highly  aerobic  conditions, 
this  final  treatment  being  repeated  or  continued  in 
successive  vessels.  In  carrying  out  the  process,  the  sewage 
is  led  under  a  bed  of  coke  or  flints  (contained  in  a  suitable 
tank)  through  which  it  rises  and  is  then  run  off  into  a 
closed  chamber.  This  chamber  has  a  false  bottom  on 
which  stand  inverted  open-mouthed  vessels  in  which  the 
gases  produced  by  the  organisms  are  occluded,  providing 
highly  anaerobic  conditions.  Erom  this  chamber  the 
sewage  runs  into  an  automatically  tipping  trough,  which 
delivers  it  through  a  series  of  sprinkling  trays  on  to  open 
tanks  filled  with  coke.  After  being  sprinkled  over  a 
successive  number  of  these  coke  tanks  the  effluent  is 
conducted  to  a  suitable  place  of  discharge. — W.  P.  S. 

Purifying  Water  and  Steam,  and  for  Heating  and  Softening 

Water  ;   Impts.     in    and    relating    to     Apparatus   for. 

W.  J.   Raker,  Scarborough.     Eng.  Pat.  15,384,  June  28, 

1897. 
Tin:  plant    claimed,  consists   essentially  of  three  parts  ;  an 
oil  separator,  a  water  heater,  and  a  series  of  settling  tank6. 

The  exhaust  steam  is  blown  onto  the  surface  of  a  layer 
of  water  contained  in  the    separator,  when  much  of  the  oil 
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in  the  "earn  separates  and  float-  on  the  surface  of  the 
water,      liter  leaving   the  surface  of  the  water,  tl 

through  asel  iron  "bafflers,"  whi  eby  it  is 

deprived  of  the  remaindei  of  the  oil.  Fromtheoil  separ- 
ator the  steam  then  passes  into  the  second  pan  of  the 
apparatus,  where  '"  '"-' 

softened,  the  two  being  thoroughly  mixed  bj  running  over 
alternate    caps    and    cms    contained    in   the    vessel.     If 

rv.  ;i  softening  solution   is  also  mixed  with  the  water 

is  through  tins  vessel  and  the  water  maj  be  strained 

as  it  enters.      The  heated  water  then  runs  into  the  settling 

[pom  which  it  is  drawn  off  for  use. — W.  P.  S. 

Furnaa   ,    Ttefu     consuming;  />»;>/<.  in,  «<"'  Means  for 
Utilising  the   Heat  therefrom.     T.  B.  Berkley,  London. 
Pat  19,718,  Aug.  26,  1897. 

Sec  under  II.,  /<";/•  ■ 

XIX.-PAPER.  PASTEBOARD.  Etc. 

II',,,'.    Lyes  from  Ci  '  »/■  Is,  Utilisation  of. 

Papit     Zeit.  1898,  23,  [19] 
lias/   Maimer,  of   Hugohfltte,  has  obtained  an   Austrian 
patent  for  a  proc  oovering  by-products  from  waste 

lv, -  (soda  and  sulphite)  from  « 1  pulp  mills.     Bj  adding 

0i  other  minerals  containing  alumina  lothewaste 

.  ami   injecting  C 80    (according  as  to  whether 

soda  or  sulphite  liquor  has  been   used),  the  alkali  of  the 
wast   |y,    ,,,  n    i,    obtained   in  a  form  suitabli    for  re-use, 
v ,  I  r . .  i  •  -  of  alumin  i       I  m  itti  t  uiaj  be 

removed  by  evaporal  ':'"'-     The  salts  containing 

sulphur,  In  the   lyes  are,  bj   this  treatment,  converted  into 

sulpl pounds   of  the  alkalis,  which   cause  afur&er 

precipitate  of  hydrate  of  alumina  when  the  residue  is 
lixii  is  e  to  losses. 

i  hi  treatment  is  as  follows  The  waste  lyes  ami  wash 
water  of  the  cellulose  mill  making  any  kind  of  pulp,  are 
evaporated  in  theordin  iry  manner.  At  any  time  during  the 
evaporation,  pulverised  bauxite  or  other  subal  lining 

alumina  is  added  in  sufficient  q tit]  to  convi  rt  the  i  utirc 

alumina  into  alkali  aluminate  bj  thi    at  lion  of  the  alkali 
lained  in  tho  waste  lye,     It   the  lye  contains  sulphur 

compounds,  a  c -i ling  amount  of  limestone  or  caustic 

lime  should  also  be  added 

The   waste   lyes  austic   and  carbonated  alkalis 

(which  are  anil  rerted   into  alkali   carl ates  on 

Ignition),  and  alkali  sulphides,  with  other  alkali  sulphur 
salt-.  On  calcining  the  mixture,  these  mlts  combine  with 
tbebauxiti  to  the  following  equations : — 

oNatill  +   M  "II  '        U  (ONa         6H,0 
BKa,0 1    >    \i  i"ii  >       aim-  [a0        I  Oj. 

v,  -      ICO 
CO. 

There  i-  more  than  sufficient  carbon  I   in  the 

mic  matter  in  the  lye  to  account  for  the  following  re- 
action : — 

II   iCO        1     OH 

II,  t , ..... i  products  contain  the  alkali  mostlj  as  alkali- 
alumiuate. 

The  calcined  i sis  lixiviated  in  the  ordlnarj  manner, 

and  the  clear  liquid,  containing  the  alkali  aluminate  iu  solu- 
tii.ii.  is  treated  in  i  ithi  i  ol  the  two  following  wayi 

\     /        Soda    /'»//.      •  to  it,  when  alu- 

mioinm  hydrate  is  precipitated — 

ai.i"  ii,(oe 

The  solution  of  alkali  carbonate  i 

and  the  resulting  lye  used  h.r  making  the  cellulose.  The 
aluminium  hydi   I  press,     The  I  1 1 

may  be  obtained  from  a  lhne  kiln,  ami  the  burnt  limi 
for  cau 

I)    /•.,,   Sulphiti  I'lll, 
ipitating  alumiulnm  hydrate  as  follows : — 

A1,(0  IH,0  ■  A1,(0H  iNaJSO,, 


Thesi  are  separated  as  under  A,  and  the  recovered  Vi-ai 
again  used  for  boiling  cellulose.  The  SO,  is  obtained  by 
burning  sulphur  or  pyrites. 

The  pure  aluminium  hydrate  obtained  may  be  used  for 
making  aluminim  il    maybi    treated"  with  hot  sul- 

phuric aeid  and  need  for  -izir.g  pap,  r. 

To  counteract  the  inevitable  loss  of  alkali,  a  sufficient 
quantity  of  sodium  sulphate  or  bisulphate  and  lime, is  added 
to  the  condensed  he  before  the  bauxite. — :■>.  P.  E. 

Photographic  Paper.     Papier  Zeit.  1898,  23,  [36],  1819. 

I'.M-i.i;    intended    for    pholograpbi       j     rposes    needs    gl 

in    it-    manufacture,  requiring  a   plant   of   the  best 
material,  where    the    pulp  and    water    are    I  <1    to 

come  into  contact  with  iron  or  other  impurity.  The  paper 
must  be  "f  considerable  Btrength,  in  order  to  stand  the 
different  treatment-  it  has  to  undergo  in  i h«-  process. 

The   paper   is   eoated  with  gelatin   and  barytes,  and   then 

treated  with  the  sensitised  emulsion  or  albumin.    The  nitrate 

ilver  contained  in  the  emulsion  gradually  penetrate-  the 

coating,  and    if   the    paper  contain    any  particle  of   iron    or 

dust,  :i  bla  k  speck  is  formed. 

ro-pTussiate  "  paper  doe- not  require  so  much  care 
or  such  exceptional  condition-  as  the  ordinary  sensitised 
paper,  the!  d  other  mills  supply  thi»  paper. 

-s.  ['.  l 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

The  Cactus  Alkaloids.— III.    A.  Heftier.     I  31, 

1198—1199.     (Sec  also  this   Journal,   1895,   B84 ; 
554,  B27.) 

Pellotim    I     B     H    II  1 1   I  S   '  1 1    -    I  h.    hydriodide  ol  the 
base,  i '   II  ,N'  ' ..  II 1.  dry    hydriodic 

acid  g:  "id. 

t/  i  ir,  I  H  OCH  v  il  i-  BoluUe  in  water  with 
a  strong  alkaline  reaction;  the  aqueous  solution  expels 
ammonia  from  ii -  salts  ami  precipitates  the  hydroxides  from 
I,  and  sine  salts.  The  bast  is  obtained  in  the 
most  pure  -tat'  bj  extracting  an  alkaline  solution  of  the 
sulphate  with  chloroform,  evaporating  off  the  solvent,  ami 
adding  anhydrous  ether  to  the  gelatinous  residue,  when  the 
alkaloid  separates  as  a  white  powder, 
small  needle-.  On  beating,  il  softens  at  105  C, and  melts 
betw,,n  150  ami  I  no  .  The  hydrochloride  and  hydriodide 
of  this  base  are  obtained  by  double  decomposition  betwt 
the  sulphate  ami  barium  chloride  or  iodide.  Mescaline  fa  ms 
iipound  with  methyl  iodide,  ('If  \'>  .1  .',  [,  obtained 
b\  digestion  in  methyl  alcohol  solution.  By  the  oxidation 
of  an  aqueous  solution  of  mescaline  Bulphute  w  ttfa  potassiam 
pei  manganate,  an  acid  containing  nitrogen  i-  foi  mod,  melting 

at    169  .  readily    soluble  in  boiling  water,  alio hoi.  and  ether, 

and  subliming  above  tl oe  is  the 

constituent  Leainii,  to   the    presence  of 

which  the  plant  owe*  its  remarkable  properties,  0 ' 2  gnu, 
of     the     alkaloid    taken    internally    induces   "beautiful   and 

quickly  changing  coloui  -visio 

Annalimidwc,  I  ,.ll,  N't.  is  readily  soluble  in  water; 
chloroform  extracts  it  from  the  solution,  rtearystnllised 
from   benseui     it    forn  octohedra,  which  Boften    at 

i  melt  at  154    with  discoloration.     In  aqueous  eola- 
tion the  base   bows  the  same  alkaline  properties  as  pcllotine. 
It  i-  optically  inactive  ;  the  earlier  statement  to  thecontrarj 
The   hydrochloride,  I  III  I.  form. 

warty  masses  of  haul  transparent  prisms,  readily  soluble  in 
water,  with  difficulty  in  alcohol.  The  sulphate  forms  thin 
white  prisms  uniting  in  masses  ;  it  tble  in  water, 

de  alcohol.     Anhnlonidine  contains 

two  met  how  1  g ps,  but  no  metbylimido  group. 

Anhaloninc, — The  hydriodide, C|5H    Nl  '    II  I.  i-  font 

ction  as  thi  pelli  itinc  compound  ; 

yellow  needles,  readily  soluble  in  water  and  alcohol. 

Anhaloninc  i-   a  seconder]    base,   a   tiitroso  compound    is 

nan  icidifli  ,1  solu- 
the  hydrochloride  j  yellow  oily  drop;  sep 
crystalline  from  alcohol  or  etuet  ;  it  \i  obtained  pure  by  the 
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careful    addition   of   water  to    the   alcoholic    solution,    the 

crysta's  soften  at  51°,  and  melt  completely  at  .W3.  By  the 
action  of  methyl  iodide  (1  mol.)  on  anhalonine  (1  mol.) 
methyl  alcohol  solution,  methylanhalotiine  hydriodide  is 
obtained.  Anhalonine  contains  one  methoxyl  group  ami 
no  hydroxyl  group. 

Lophophorine,  C1;,H,-XO;1,  has  only  been  obtained  in 
the  form  of  colourless  drops.  The  hydrochloride  is  readily 
soluble  in  water  and  hot  alcohol ;  from  the  latter  solvent  it 
crystallises  in  spherical  aggregates  of  white  microscopic 
needles  without  water  of  crystallisation.  The  aqueous 
solution  of  the  salt  is  without  action  on  polarised  light. 
Lophophorine  contains  one  methoxyl  group,  but  no  hydroxyl 
groups.  No  uiethylimido  group  is  present ;  it  is  isomeric, 
but  not  identical,  with  inethylanbalouine. — A.  C.  V7. 

Camphor  Jrom  Pinene,  A  New.  [Pinocamphone.']  O. 
W'alhch  and  J.  A.  Smythe.  Annalen,  300,  [3],  286—293. 

By  the  reduction  of  nitrosopineue  with  zinc  and  acetic  acid, 
pinylamine,  C10H13NH.;,  an  unsaturated  base,  is  obtained. 
Nitrous  acid  converts  this  amine  into  pinocarveo!,O10H15.(  ill. 
and  oxidising  agents  transform  the  latter  into  pinocarvone, 
C1(JH|40,  a  ketone  isomeric  with  carvone  (Annalen,  268, 
197,  277)  1-49).  The  semicarbazone  of  this  ketone  though 
soluble  with  difficulty,  is  not  readily  purified,  the  oxime 
crystallise*  well,  melts  at  98°,  and  is  readily  reconverted 
into  pinocarvone. 

If  the  reduction  of  nitrosopineue  be  conducted  in  the 
following  manner,  a  considerable  quantity  is  converted  into 
pinocamphone.  Dissolve  5  grms.  of  nitrosopineue  in  111  c.c. 
of  glacial  acetic  acid,  warming  gently,  add  water  until 
separation  commences,  and  then  .;  large  excess  of  zinc  dust. 
When  the  violent  action  is  over,  heat  on  the  water-bath  for 
3 — 4  hours,  pour  off  the  liquid,  steam  distil,  extract  the 
distillate  with  ether,  shake  the  ethereal  solution  with  sodium 
carbonate,  dry  over  potash,  distil  off  the  ether  and  fraction- 
ate in  vacuo.  Pinocamphone,  CujH160,  is  obtained  as  a 
liquid  of  terpene-like  odour,  boiling  at  211° — 213°  C.  under 
ordinary  pressure.  Its  semicarbazone  melts  at  199° — 200° 
C,  its  oxime  readily  crystallises  in  large  transparent  plates 
melting  at  86 ' — ST11,  and  is  volatile  with  steam.  Pinocam- 
phone is,  like  camphor,  a  completely  saturated  compound. 
By  reduction  with  sodium  iu  a  wet  ethereal  solution,  pino- 
camphone is  transformed  into  pinocampheol,  ChlH|7.OII, 
boiling  at  218'J--219°  C,  its  phenylurethaue  melts  at  98°. 
Pinocamphonoxime  is  converted  into  the  nitrile  by  the 
action  of  sulphuric  acid. 

liy  the  reduction  of  nitrosopineue  bromide  a  ketone  is 
obtained  isomeric  with  pinocamphone;  this  is  probably  bi- 
hydrocarvone.  In  the  same  reaction  a  base  is  obtained,  nut 
identical  with  pinylamine,  and  apparently  differing  from 
bihydrocarvylamine. — A.  C.  W. 

Caffeine,  Some  Derivatives  of.     A.  Einhorn  and  E.   Bau- 

.  meister.  Ber.  1898,31,  [8],  1138—1141. 
Tire  observation  of  Gomberg  (Amer.  C'hem.  Journ.  17, 
402]  is  confirmed,  that  by  digestion  of  a  dilute  alcoholic 
solution  of  chlorocaffcine  with  potassium  cyanide,  the  amide 
of  catfeinecarboxylic  acid  is  directly  formed,  which  by 
warming  with  dilute  sulphuric  acid  is  converted  into  caffeine- 
carboxylic  acid.  Maly  and  Andreasch  ( Monatsh.  fur  Chem. 
4,  231),  have  found  that  caffeine  is  converted  into  caffci- 
dinecarboxylic  acid  by  warming  with  alkalis.  in  accordance 
with  these  observations  the  authors  find  that  from  caffeine- 
carboxylamide  by  the  action  of  caustic  alkalis,  caffeidine- 
dicarboxylic  acid  is  produced  By  the  action  of  strong 
hydrochloric  acid  on  the  sodium  salt,  caffeinedicarboxylie 
acid  is  obtained.  Boiled  with  water,  carbonic  acid  is  evolved, 
from  the  concentrated  solution  left  caustic  potash  separates 
caffeidine  as  an  oil  which  gradually  solidifies. 

Chlorocaffeine  reacts  with  secondary  bases;  the  combina- 
tion is  effected  by  heating  with  rather  more  than  2  mols.  of 
the  base  at  130" — 180°  in  a  sealed  tube.  Piperidylcaffeine, 
CsH9O4O.:.C5H10N,  crystallises  in  colorless  needles  melting 
at  142°.  Diethylaniinocaffeine  begins  to  sinter  at  91°  and 
melts  at  109°,  dihenzylaminocaffeiue  melts  at  162°  C. 

—A.  C.  \V. 


Hydrocotarnine,  Electrolytic  Preparation  of.     E.  Bando.w 
and  It.  Wolffenstein.     Ber.  1S9S,  31,  [10],  1577-  1578. 

In  the  reduction  of  cotarniue  by  zinc  and  h\-drochloric  acid, 
the  zinc  chloride  double  salt  of  the  base  is  formed  and  pre- 
vents further  reaction.  Electrolytic  reduction  gives  good 
results.  Crude  cotarnine  (30  grms.),  as  obtained  from  the 
mother-liquors  of  opianic  acid  after  the  decomposition  of 
narcotine  by  manganese  peroxide  and  sulphuric  acid,  was 
dissolved  in  170  grms.  of  sulphuric  acid  (1:5);  platinum- 
foil  electrodes  were  employed,  the  anode  being  immersed  iu 
dilute  sulphuric  acid.  The  current  strength  at  the  cathode 
was  3-5  amperes,  the  voltage  5 '3.  The  brown  cotarniue 
solution  is  decolorised  in  about  4  hours.  The  reaction  is 
finished  when  a  test  gives  a  pure  white  precipitate  with 
ammonia.  Pure  hydrocotarnine  is  at  once  obtained,  iu  spite 
of  the  use  of  crude  cotarnine.  Hydrastinine,  C^H^NO;, 
may  be  reduced  to  hydrobydrastiniue,  CnH|:lXO.;,  by  the 
same  method  with  equal  success. — A.  C.  W. 

Galacyl.     C.  Andre.     J.  de  Pharm.  et  de  Chim.  1898, 
7,  324—328. 

"Ga.ia.cHi"  is  the  calcium  salt  of  guaiacol-mono  sulphonic 
acid,  and  has  the  formula  (( 'rII-(  LSI  i:1);(  !a.  It  is  prepared 
by  treating  guaiacol  with  its  own  weight  of  concentrated 
sulphuric  acid,  the  acid  being  added  gradually  to  prevent 
too  great  a  rise  in  temperature.  When  all  the  acid  has 
been  added  the  mixture  is  allowed  to  stand  for  18  hours, 
ar.d  then  diluted  with  6 — 7  times  its  weight  of  distilled 
water,  heated  to  80°  ('.,  neutralised  with  calcium  carbonate, 
and  filtered.  The  filtrate  is  evaporated  to  dryness,  and  dis- 
solved in  alcohol  to  separate  a  small  amount  of  insoluble 
matter.  On  evaporating  the  alcoholic  solution,  "  galacyl  " 
is  obtained  as  a  mauve-coloured  powder,  very  soluble  in 
water  and  iu  alcohol,  but  insoluble  in  oils.  It  is  said  to  be 
useful  as  a  local  anaesthetic. — YV.  P.  s. 

Ouabain  (Slrophanthin),  Action  of  Alkalis  on.     Aruaud. 
Comptes  Rend.  1898,  126,  [18],  1280—1282. 

Ouabain,  or  Strophauthin  (this  Journal,  1898,  268),  is  not 
hydrolvsed  by  alkalis  either  in  aqueous  or  alcoholic  solution, 
but  yields  a  hydration  product  containing  no  trace  of  reducing 
sugar.  This  body  is  readily  obtained  by  heating  1  part  of 
crystalline  ouabain  with  3  parts  of  strontium  hydroxide  in  In 
parts  of  water  foi  12  hours  at  the  boiling  temperature.  After 
saturating  the  hot  product  with  carbon  dioxide,  the  liquid 
is  filtered,  concentrated  in  vacuo,  and  poured  little  by  little, 
into  10  times  its  volume  of  absolute  alcohol.  The  precipi- 
tated strontium  salt  is  dissolved  in  water,  decomposed  with 
the  exact  amount  of  sulphuric  acid,  and  the  liquid,  when 
filtered  and  concentrated  in  vacuo,  yields  the  hydration 
product  which  the  author  terms  "ouabaic  acid." 

This  substance  is  a  mono-basic  acid  capable  of  decom- 
posing carbonates  of  the  alkalis  and  alkaline  earths.  It  is 
amorphous,  yellowish-white,  and  resembles  gum  in  appear- 
ance. It  is  very  soluble  in  water  and  alcohol,  but  insoluble 
in  ether.  It  melts  about  235°  C,  aud  decomposes  with  an 
evolution  of  gas  and  odour  of  caramel.  It  is  kevo-rotatory, 
and  its  barium  salt  was  found  to  have  [a]  i,i0  =  —  46-40°  in 
aqueous  solution.  Its  salts  are  very  soluble  in  water,  and 
crystallise  with  difficulty.  Its  formula,  deduced  from  the 
analysis  of  its  salts,  is  C30H4g<  )l:l.  The  lead  salt  is  very 
soluble  in  water,  but  subacetate  of  lead  precipitates  it  and 
its  soluble  salts.  Dilute  mineral  acids  hyrirolyse  it,  forming 
rhamnose  and  a  resinous  body. 

<  luabaic  acid  can  also  be  obtained  by  the  action  of  water 
alone  by  heating  its  dilute  aqueous  solution  in  a  sealed  tube 
at  180°C,  the  resulting  liquid  containing  a  notable  propor- 
portion  of  the  acid  (CJI,,!  >la+  II..0  =  C:wll430,:l).  But  if 
the  solution  be  more  concentrated  (15  to  20  per  cent.),  this 
treatment  soon  leads  to  hydrolysis. 

In  the  cold,  alkalis  do  not  change  ouabain  beyond  in- 
creasing its  solubility  in  water  and  rotatory  power.  Wheu 
fused  with  potash  or  soda,  ouabain  decomposes  at  220° — 
240°  C,  with  the  liberation  of  carbon  dioxide  and  formation 
of  a  little  oxalic  acid  aud  resin.  Although  ouabain  appears 
to  behave  like  an  anhydride  of  ouabaic  acid,  the  author  has 
not  succeeded  in  regenerating  it  from  the  acid.— C.  A.  M. 


69<> 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Juiy3fMS98. 


Veratrine  and  some  of  it*  D  G.  B   1  lankforter. 

Contribution   from    Ihe    Chemical     LabonWon     of    tlie 
University  of  Minnesota.     Amer.  Cbem.  J.  20, 
—81 
Iiu    pure  micro-crystalline  base,  Veratrine,  was   found  to 
contain  on    molecule  ol  water,  and  i  I    <"  the 

forum!.  I  I!  \<>  II  <i,  the  melting  point  was  146  — 
148  C,  and  thai  of  the  gold  -alt.  C  ,H4,NO„H(  I.  A  I 
\--  .  i-j  i  .  i),,-  presence  of  a  mefhoxyl  group  was 
proved  b\  the  Zeisel  mi  thod,  indicating  that  the  constitntion 
of  the  alkaloid  may  1>.  represented  as  i  ll  mi.mich  | 
Three  ioda  compound*  were  obtained,  containing  four,  three, 
nod  one  molecule  of  iodine  respectively.  An  interesting 
Moral  compound,  Ol  i  || :( i«  r  II  ..V' ».  I  >  I  H.N<0, 
was  obtained  by  Ihe  reaction  of  chloral  on  the  alkaloid. 
[■he  compound  formed  a  waxy  mass,  soluble  in  excess  ol 
ml,  insoluble  in  ether  and  in  chloroform,  but  very 
ble  in  water  and  in  alcohol.  In  it-  general  physiolog 
character  it  resembled  rcratrine,  but  bad  remarkable 
properties  as  a  local  irritant  ;  applied  to  the  moistened  -kin 
it  produced  vesication.     It  was  hygroscopic, 

Veratrine  was  found  to  combine  with  methyl  iodide,  form- 
ing  the   compound  C   1I.N"<  II  li    H,U.     This    was  a 
light  rcDow crystalline  powder  melting  atSlO  —212  C.    By 
■  .1,. •    this    body    with    silver   oxide,    veratrine   methyl- 
nydn  II  'N".i  li  nil.     was      obtained.      This 

app,  inactive,  but  was  very  un- 

stable, and  readily  decomposed  on  wanning.  Dilute 
hydrochloric  acid  formed  with  this,  veratrine  methyl- 
hudroxyhydrochloridi  C  .11,  SO,. CH,OH.HCI, compounds 
with  ethyl  bromide  and  ally]  iodide,  having  the  formula; 
i  ll  ,m'i,.i  lll'.r  and  t  .  1 1  ,X< « ,  i,ll,l,  were  also  pre- 
prepi 

By  beating  alkaloids]  veratrine  at  various  tempi  ratures,  a 
crystalline  substance  having  the  characters  of  veratric  acid 
was  obtained,  which  i-  being  investigated. — J.  O.  B. 

Dimelhylpiperaxine  and  tome  of  its  Phenolic  Compounds. 
[Lycetol.]  I'.  Caieneuvc  and  Moreau.  Comptes  Rend, 
18'J8, 126,  147*— 1875. 
In  a  former  communication  (Comptes  Bend.,  Feb.  1898)  it 
was  shown  that  piperaxins  oi  nexahydro-'v-diaxiue  reacts 
wiih  phenolic  carbonates  to  form  aromatic  diurethanes 
having  the  constitution— 

II       II 
■      -C 


i:im   \  Sn.co.h 

.  -(•/ 
ii    ii. 

It  might  h  dial  ilimethylpiperotine  supposed  to 

have  the  formula — 

II  i    (II      i  II 

UN'/  .Ml 

II. i'  —  CH.CrJ, 

would  react  in  the  paroc  way  with  the  name  carbonic  esters 
of  phenols,  bul  this  i-  nol  the  ease.  When  equimolccular 
proportions  arc  heated   together  in  the  presi  ohol, 

•  iiu-  acid   i-  evolved,  and  final)}  iretbi -. 

dipheuolic  compounds  of  the  base  are  obtained,  having  the 

B 

II  l      i    II         I    II 

boh.hijY        Snh.roh 

i  ii  -  i  ii  i  ii 

Iii  tbi-   way    the  authors  have   obtained   the  diphenate, 
digue  ind  tip- a   and  0-dinaphtholntes  of  dimelhyl- 

piperaxine, and  details  an  I   their  preparation  and 

properties.     This  hydrolys  t  dimethylpipernxine, 

due  t"  it-  great   chi  d  that  u  i-   i 

seeondaty  base  containing  jN  I'.  group,' n  Ibi  nucleus,  or  in 
.ah,  i  words,  thai  it  i-  nol  the  dimethyl  derivativi 

I  Ii.  facl  that  it  doi  -  nol  n  a<  <   rith  all  uhulic  iodides 

and  tin.  non-formation  >>'  arethniics,  such  as  are  | lured 

b]    :  couicine,    piperniilie,    and    also    as    will    be 


shown  later  by  tetrahydroquinoline,  9  for  doubting 

the  presence  of  XII  in  a  closed  chain  in  this  base.  Its 
further  study  i..  especially  important  in  view  of  its  recent 
introduction  into  therapeutics  as  "  Lycetol,"  the  tartrate  of 
dimethylpiperazine. — T.  A.  L. 

Rose  Oil,  The  Examination  of.    P.  X.  Baikow.    Chem  Zeit. 
22.      -      528—524. 

A  lai'iv  to  Dietze's  answer  to  thi  author's  paper  (see  this 
Journal,  1898   1  iud599).     The  author  had  stated  bis 

examinations  were  conducted  <>n  liltered  oil-,  because  ho 
employed  the  crude  oil  produced  by  rough  methods  of 
distillation,  and  not  the  Lccbnicully  pure  rose  nil-.  The 
filtration  being  conducted  at  35  (  .  removed  water  and  dirt 
and  nol  stcaroptene.  Dicttc  states  that  bj  "  congealing 
point "  he  means  the  commencement  of  solidification ;  the 
limit  15 — 2u  C.  is  regarded  by  the  author  as  too  wida.  A 
rose  oil  of  the  previous  year,  of  undoubted  parity,  recently 
examined,  had  the  density  0*855  at  27  t '.  (water  al 
17-5         li:    saturation   point,   20'5   ■   rotation   at  25     in 

1 mi.   tube,  -     4.V  :  acid   number,  1  - 1  j    saponin 

number,  15*5;  estei    number,  ill;  and  ratio  of  free  acid 
numbers,  13.     These  figures  do  nol  agree  with  those 
by  Dietzc  (In,.  eilJ).  -A.  C.  W. 

Geraniol  and    Citronellol,    New    Method   of  Separating. 
■I.  Platan  and   II.    Labbe.    Comptes  Bend.  1898,  125, 

[24].  IT-.':,— 17-27. 

'I'm  Following  method  is  said  to  give  an  almost  perfect 
separation.  The  essence  to  be  examined  is  saponified  wiih 
5  per  cent,  alcoholic  potash.  The  put  km  of  the  product 
which  distils  at  120 — 140  under  30  nun,  pressure,  is 
mixed  with  an  equal  weight  of  phthalic  anhydride,  and 
dissolved  in  on  equal  volume  of  benaenc  (crystallii 
the  solution  is  boiled  for  an  hour,  the  lun/cne  tin  n  I  trapo- 
ratiJ.  and  from  tt<  residue  the  sodium  -alt-  of  the  ecranyl 
and  citroneliyl  pbtbalates  ar.  prepared.  The  gelatinous 
obtained  i-  dissolved  in  te|iid  water,  the  impuritiei 
removed  by  washing  the  solution  with  ether,  ami  the 
phtbalates  then  liberated  by  hydrochloric  acid  diluted  with 
an  equal  volume  of  water.      The  mixture  i-  dissolved  in 

.in  spirit  at  20  25  C,  and  the  solution  coo] 
aliout  —  .")  ,  when  the  geranyl  pbthalate  crystallises  out  i 
rstallisation  may  be  hastened  by  adding  a  crystal  of 
the  pure -alt.  The  crystals  are  separated  and  washed  with 
petroleum  s|  iiit.  i  In  evaporating  the  li^rroin  solution,  citron- 
eUyl  pbthalate  separates  as  a  thick  golden-yellow  oil.  which 
does  ii"i  crystallise  when  cooled.  The  alcohols  are  obtained 
from  the  poll  boiling  with  ."■  per  cent,  alcoholie 

potash,  and  ar.-  purified  by  fractional  distillation  '.r  distilling 
with  steam,      Geraniol  i-  a  colourless  liquid  wiih  a  i 

odour, boiling  :it  22s  2  ('.  nnder  7.'io  mm.  pressure  without 
the  least  decomposition,  and  at  122  C.  nnder  29  mm.  (theti 
mometei  completely  immersed  in  the  vapour),  its  specifia 
gravity  at  0        0-8965.      Citronellol  bat  ncr  and 

even  mi. re  rose-like  odour  than  genmiol,  mid  ln.ils  at  221  '< 
C,  nnder  7.'.."i  nun-  prt  ssure, 

I'..  in.  in-  ol  tin  above  method  the  following  results  have 
btained.  Indian  geranium  oil  contains  63  per  cut. 
of  geraniol  and  17  of  citronellol;  essence  of  citioncllit, 
40  of  genmiol  and  6  of  citronellol ;  Bourbon  essence  of 
geranium,  10  ol  geraniol  and  70  of  citronellol  :  Bulgarian 
otto  of  roses,  70  ol  geraniol  and  15  of  citronellol;  essence 
of  bnl in  mint.  20   ol  ool       Gerautl 

phthalate  crystallise!,  from  petroleum  spirit  in  rhombic 
tables,  melts  at  47    I  ill  soluble  in  the  usual  solvents 

in  the  cold,  and   in  petroleum  spirit   at  25  ;  il   b.  . 

in. m  the   |  elroleum  spii  il  solution  al  10 
and  i-  completely  insoluble   at  ,'.  .      It-  silver  -all  is  a  while 
powder,  and  melts  at  133    sc.     The  tctrabromo  ilerivalin 
is  obtained  by  Ihe  action  of  bromine  on    the  phthalate  in 
.il  ereal  solution  \  it  melts  at  114      IIS   C 

Tin  full. .wing -all-  have  also  been   prepared   by  heating 
the   alcohols  wiih  an  excess  ..f  the   and   in   pretence  <>! 
anhydrous  cadmium   acetate.     The    \i-i.I-  <>t  the 
compounds    are   good,  and   of   ifc<    citronellol   compounds 
almost  theoretical.     The  acetate  of  citronellol  boils  at  1 T  ii 

1 7:i    ('.under  84   mm.   pressure,  the   calrrali    al 
190     under  31    mm.,   the   caproatt    al  tindei 
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33  mm.,  aud  the  crotonate  at  138° — 140°  under  35  mm.  ; 
the  valerate  of  geraniol  boils  at  130° — 132°  C.  under 
30  mm.  All  these  suhstances  have  strong  odours  resembling 
those  of  the  alcohols.— E.  W.  W. 

Mush-scented  Ketone.     A.  Baur-Thurgau.     Ber.  1898,  31; 

['.)],  1344—1349. 

According  to  certain  French  and  German  patents  of 
1892-93,  "  Artificial  musk  "  is  formed  by  the  nitration  of 
ketones  obtained  by  tho  dry  distillation  of  the  calcium  salts  of 
toluic  aud  valeric  acids,  from  toluene  (or  xylene")  aluminium 
chloride  aud  valeryl  chloride,  and  by  the  action  of  phosphoric 
and  benzoic  anhydrides  on  butyltoluene.  According  to  the 
author,  musk-scented  ketones  are  not  obtained  by  these 
processes.  If,  however,  the  acetyl,  butyryl,  or  valeryl 
groups  be  introduced  into  butyltoluene  or  butylxylene, 
ketones  are  obtained  which,  on  nitration,  yield  products  of 
a  strong  musk  odour.  To  a  cooled  mixture  of  1  part  of 
but)  ltnluene,  10  parts  of  carbon  bisulphide,  and  6  parts  of 
aluminium  chloride,  fi  parts  of  acetyl  chloride  are  added 
as  rapidly  as  the  energetic  reaction  permits.  After  distil- 
lation on  the  water-bath,  the  residue  is  poured  over  ice  and 
worked  up  in  the  usual  manner.  The  ketone  so  obtained  boils 
at  255° — 2.')8°  C.  On  nitration  at  0°  in  100  per  cent,  nitric 
acid,  it  yields  a  diuitro  derivative,  Cjdl^X./K,  melting  at 
131°  (' ,  with  a  strong  smell  of  musk.  The  isomeric  symme- 
trical diuitro  derivative  melts  at  103°, aud  is  quite  odourless. 
The  methyl  ketone  obtained  in  a  similar  manner  from 
butylxylene  melts  at  IS  and  boils  at  265°;  its  dinitro  com- 
pound  melts  at  136°.  The  methyl  ketone  of  butylxylene 
melts  at  50°  O.  and  boils  at  290— 29  o°  C. ;  its  dinitro 
derivative  melts  at  128°.  The  valeryl  ketone  boils  at 
18.V  — 190  under  14  min.  pressure;  its  dinitro  compound 
melts  at  151°  C.  The  three  diuitro  compounds  last  mentioned 
all  possess  the  odour  of  musk. — A.  C.  W. 

Spearmint  Oil,  Russian.     Report  of  Sehiminel  and  Co., 
Leipsic,  April  1898,  46. 

Russian  spearmint  oil  has  recently  appeared  in  commerce 
in  considerable  quantity.  It  differs  in  odour  from  the 
American  and  German  varieties,  and  has  a  lower  specific 
gravity,  0-885  at  15:  ('.,  and  a  loweroptical  rotation,  —  2:^; 
while  the  ordinary  varieties  have  a  specific  gravity  between 
0-920  and  0-980,and  a  rotation  as  highas  -43'.  The  Rus- 
sian oil  was  found  to  contain  from  5  to  10  per  cent,  of  la;vo- 
carvone,  from  50  to  60  per  cent,  of  lajvogyrate  linalool,  and 
20  per  cent,  of  cineol  aud  lsevo-limonene.  The  observed 
difference  between  this  oil  and  German  and  American 
upearmint  oil  is  due  to  the  presence  of  a  larger  percentage 
of  linalool  and  less  carvone. — J.  O.  B. 

Oil  from  the  Leaves  of  Csesalpinia  Sapan.     Report  of 
Schimmel  and  Co.,  Leipsic,  April  1898,  53. 

Tiir;  leaves   of  the  sapan  tree  yield  from  0-16  to  0-2  per 
cent,  of  an  almost  colourless   essential  oil,  having  the  sp. 
gr.  0-825  at  20°  C.       It   is  strongly  dextrogyrate,  the  rota-   ! 
tion  ranging  from   75°  to  100°  in   200   mm.,  and  the   chief  ! 
fraction  boils  at  170"  C.     Its  odour  is  pepper-like,  recalling 
phellandrene,  for  which  body  the  oil  gives  a  marked  reaction.   J 

—J.  U.  B. 

Sweet  Cum  Oil  [Liunidambar  Styracifltut].  Report  of 
Schimmel  and  Co.,  Leipsic,  April  1S98,  53. 
The  fresh  leaves  of  Liquidambar  styraciflua  have,  when 
bruised,  a  peculiar  terebinthous  odour,  and  when  distilled  yield 
0' 085  per  cent,  of  a  yellowish-green  oil,  having  the  sp.gr. 
0-872  and  rotation  —38-45°;  the  saponification  number  is 
0-9  ;  the  acetylisation  number,  25-2.  The  oil  contains  ter- 
penes,  borneol,  and  bornyl  acetate. — J.  O.  B. 

Laphanthus  Oil.     Report  of  Messrs.  Schimmel  and  Co., 
Leipsic,  April  1898. 

The  oil  was  supplied  by  E.  Kremers,  and  distilled  by  him 
from  Lophanlhus  anisutus,  indigenous  and  abundant  in  Wis- 
consin, U.S.A.  It  has  a  specific  gravity  of  0-943  at  20°  C. 
and  a  rotation  of  —7"  10'.  The  pleasant  anisic  odour  of 
the  oil  recalls  that  of  Solidago  odora. — J.  O.  B. 


Oil  of  Ageratum  Conyzoides.     Report  of  Schimmel 
and  Co.,  Leipsic,  April  1898,  53. 

This  oil,  distilled  from  the  fresh  plant  at  Buitenzorg,  had  a 
specific  gravity  of  1  -015  at  27-5° C.  and  a  rotation  of  —5-5 
in  200  mm.  ;  it  boiled  at  about  260°  C.  It  probably  con- 
tains a  sesquiterpene. — J.  O.  B. 

Croion  Oil.  ().  Javillier.  J.  l'harm. .  Cbim.  1898, 
7,  [11],  524— 527. 
The  divergent  published  data  for  croton  oil  are  attributed  to 
the  method  of  its  preparation.  It  is  found  that  oils  obtained 
by  expression  and  by  maceration  in  ether  (sp.  gr.  0-758) 
and  by  double  digestion  in  alcohol,  95  pel  cent,  at  75°  C., 
differ  considerably  in  their  characters,  thus  ;  Solubility  in 
Absolute  Alcohol. — Expressed  oil :  Entirely  soluble  in  less 
than  an  equal  volume.  As  soon  as  this  quantity  is  added, 
precipitation  commences,  and  on  increasing  the  volume  of 
alcohol,  the  oil  separates  into  two  distinct  layers.  Ether-ex- 
tracted oil  :  Similar  to  expressed  oil.  Alcohol -extracted 
oil .-  Entirely  soluble.  Freezing  Paint.  —  Expressed  oil 
and  ether-extracted  oil  congeal  at  —  7JC ;  alcohol-ex- 
tracted oil  at  —  8 "  C,  but  begins  to  cloud  at  0  C.  Iodine 
Number. —  Expressed  oil,  100  j  ether-extracted  oil,  108; 
alcohol-extracted  oil,  91-2.  Koettstorfer's  Number. — Ex- 
pressed oil,  192-0;  ether-extracted  oil,  194-5;  alcohol- 
extracted  oil,  260- 0.  Free  Acid  Number. — Expressed  oil, 
27-3:  ether-extracted  oil,  30-9;  alcohol-extracted  oil, 
260-6.— J.  O.  B. 

Dimethylheptenol:  A  New  Unsaturated  Tertiary  Alcohol. 
V.  Barbier.  Comptes  Bend.  1898,  126,  [20],  1423 — 
U26. 

On  heating  200  gnus,  of  lemonol  (geraniol)  with  loO  grms. 
of  potash  dissolved  in  a  little  alcohol  at  150  0.  for  eight 
bourn,  precipitating  with  water,  washing  the  oily  product 
with  dilute  acetic  acid  and  water,  drying,  and  twice  frac- 
tionating in  vacuo,  a  substance  is  obtained,  boiling  at  79°  C. 
under  10  mm.  pressure.  This  is  dimethylheptenol,  C',jH190, 
a  colourless,  rather  mobile  liquid,  with  an  odour  recalling 
that  of  natural  dimethylheptenoue.  It  unites  with  a 
molecule  of  bromine,  and  heated  at  140°  C.  with  acetic  anhy- 
dride and  sodium  acetate,  forms  an  ester,  boiling  at  84°— 
86°  under  11  mm.  The  products  of  the  oxidation  of  dime- 
thylheptenol by  chromic  aeid  mixture  are  acetone,  natural 
methylheptenone  boiling  at  1 70" — 1 72°,  and  a  small  quantity 
of  levnlinie  acid. 

Dimethylheptenol  is  found  in  small  quantities  in  essence 
of  linalool ;  its  acetate  has  been  isolated  from  the  lower 
portions  obtained  in  the  preparation  of  licarhodol  acetate. 

—A.  C.  VV. 

Peru  Balsam,  Examination  of.     E.  Hirschsohn.     Iter. 
intern,  falsiflc.  11,  59;  Chem.  Centr.  1898, 1,  [19],  1068. 

The  author  states  that  pure  Peru  balsam,  on  warming  with 
lime  water  for  half  an  hour,  does  not  give  a  solid  mass,  and 
that  with  80  per  cent,  acetic  acid  it  gives  only  a  faint 
cloudiness  from  which  no  oily  drops  separate.  The  petro- 
leum spirit  extract  of  genuine  Peru  balsam  is  said  to  give 
no  greenish-blue  or  green  coloration  with  copper  acetate, 
and  also  to  remain  colourless  on  addition  of  hydrochloric 
acid. — A.  S. 

Theobromine,  Identification  and  Determination  of  the 
Purity  of.    II.  Francois.     J.  l'hnrin.  Chim.  7,  [11],  521. 

See  under  XXIII.,  page  700. 

PATENTS. 

Hydrogen  Peroxide,  Impts.  in  the  Manufacture  of,  and  in 
Apparatus  therefor.  S.  Rosenblum,  S.  R ideal,  and  The 
(  oinmercial  Ozone  Syndicate,  Ltd.,  all  of  London.  Eng. 
Pat.  12,274,  May  18,  1897. 

A  PUOCESS  for  the  manufacture  of  hydrogen  peroxide  by 
the  action  of  ozone  and  water  on  terpeues  and  other 
organic  compounds:  The  claims  are  for  the  different 
methods  by  which  the  admixture  of  the  three  substances 
may  be  effected,  for  the  purification  of  the  product  by 
atomising  it  in  a  jet  of  ozone,  for  the  manufacture  of 
hydrogen   peroxide  in   situ   for  bleaching  purposes  by  the 


- 
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age  ol  the  same  reaction,  and  for  devices  in  apparatus  for 
intermingling  ozone  with  a  (pray  of  water  and  the  organic 
liquid.    The  apparatus  claimed  and  described  seated 

in  central   verti.-al  section  in   Fig.    I.     A  is  a   eylindt 
casing  carried  by  the  supports  A       1!  i-  a  closed  ves 

1. 


with  inn  sets  •(  -tiii-  s  - .  <  '   and  '      rotal     i   in  opposite 
p,   ii  n   pipe  for  the  admission  of  turpentine 
:,  „i  «  ,i,  r .  I!1  i-  ii  pipe,  ending  in  a  perforated  coil,  for  the 
admission   of  ozoue.      I  lie   hollow    conical    moui 
currie-  a  cirerlar  «1  i ~ 1 1  D,  shown  in  detail  in  Fig.  2.     The 


Rpaec  1>  .  between  the  dishes  D  and  D  .  <  ommunicati  -  with 
the  upper  portion  of  B  by  means  of  the   pipe  K,  and  with 
thn  perforations  D4  and  the  tubular  spindle*  D*.    Thepipe 
]'  extends  from  the  bottom  of  H  to  Ihe  space  I1 
D   and  its  coto)  D",  which  is  perforated  with  oonicnl   holes 


D",  into  which  extend  the  spindles  D'.     The  pipe  G  effi 
communication  between  the  chamber  .V  and  the  vessel  li. 

The  operation  is  as  follows  : — An  emulsion  of  turpentine 
and  water  is  made  in  B;  ozone  is  admitted  under  pressure 
through  B':  this  ozonises  the  mixture  and  forces  it  through 
F  iuto  the  -pan-  1)  ,  whilst  ozone  passes  into  the  space  D 
by  means  of  E.  This  ozone  partially  passes  by  D4  into  \. 
and  partia  -   through   the    spindles    I)  .  drawing 

with  it  the  emulsion  through  the  passages  1'".  and  thus 
producing  a  fine  spray  in  the  chamber  A.  The  mixture 
c  f  water,  turpentine,  and  hydrogen  peroxide  formed,  may 
be  withdrawn  or  returned  to  B  b}  means  of  (J  for  re-treat- 
ment. A  mollified  apparatus  for  use  with  steam  or  for  the 
production  of  hydrogen  peroxide  in  situ,  is  also  described 
and  claimed. — A.  <  .  IV. 

Purine,  Derivatives  ■  ;/'.  conlaininy  Sulphur  ;  Impts.  in  the 

M  unit  I'tt't  tire  or  Preparation  of '.  J.  V.  Johnson.  Loudon. 
From  <  .  F.  BoehriugerandSoehnc,  W'aldhof,  Mannheim, 
Germany.     Bog.  Pat,  4736,  Feb,  25, 1898. 

Tiik     manufacture    of  sulphur    derivatives   of  purine 
culled    thiopurines)  by    treating    the    halogen    substitution 
products  of  purine  with  alkaline  hydrosulphides,  is  claimed. 
Mono-,  di-,  and    trithiopurin.  -   have  been   obtained   bj  this 
process       V.  C  W. 

XXI.-PHOTOGRAPHY. 

Photographic  Sensitisers,  Oxamine  Colours  as.    K.  Valenta. 
Phot.  Corr.   1898,  35,  198;  through  Chcm.  ZeiL   Rep. 

1  I". 

Bbvebai  of  the  oxamine  colours  of  the  Farbwerk  Fried- 
richsfeld,  P.   Remy,  Mannheim,  make  better  tensitisers  for 

the    red    end    of  tin-    Spectrum    than    the  dyes    al    present 
employed.     They   l«ar  additions   of  ammonia.     Further 
incut-  are  in  progress. — F.  H.  I.. 

I>    doping  Baths,  Part  played  by  Diffusion  in, 

A.  Guebhard."  Comptes  Bend.  126,  [19J.  1341—1844, 
Wnrs  a  slightlj  fogged  plate  i-  placed  in  a  developing 
bath  and  a  solid  partition  arranged  to  separate  two  parts  of 
the  plate,  minute  currents  occur  through  am  capillary 
opening  in  the  partition— a  phenomenon  which  the  author 
has  called  internal  osmose.  It  two  parts  <<\~  the  plat,  be 
red  by  n  large  and  a  small  watch  :;la--.  for  example, 
the  direction  of  the  currents  is  always  from  the  larger  t" 
the  smaller — from  the  plan  where  there  is  relative  abun- 
dance of  unused  developer  to  thai  where  there  is  less.  Hut 
the  bl  of  these  currents  is  always  surrounded  by  a 

lighter  band  or  wave-front,  probably  caused  by  the  n 
tin.,  t..  the  horizontal  motion  of  arriving  molecules  by 
those  already  there,  thus  causing  eddies  iu  a  vertical 
direction.  This  i-  certainly  not  a  case  of  simple  diffusion, 
and  probablj  the  figures  called  effluivs  by  t'olson  are 
ptible  of  the  same  explanation,  and  arc  due  not 
entirely  to  chemical  nor  thermic,  but  rather  to  mechanical 
causes.  The  action  of  n  developed  plute  on  another  ni 
in  contact  with  it  in  the  bath,  like  that  of  coins  and  similar 
articles  lying  on  the  developing  plan1,  is  probably  account)  & 
for  by  the  proportionality  of  the  action  of  the  develop' 
the  varying  thicknesses  of  its  layer,  so  long  as  these 
thicknesses  are  very  small;  and  no  doubt  Colson's  confined 
development  and  silhouetting  have  a  similar  cause,  for  tiny 
do  not  occur  if  the  protecting  plate  be  in  intimate  contact 
with  the  gelatin  of  the  developing  plate.     The  silhouetting 

which  i-  often  seen   at  the   I alary  between  a  light  and  a 

shadow  on  Ihe  plate,  is  probably  due  to  radiation,  for  it 
does  not  occur  with  paper,  bul  only  with  glass. — J.  T.  D. 

Ooer-espostd  Plates,  fmpt  of.     Mcrcicr.     Com; 

126,  [81],  1500. 
TUX  over-exposed    plate  is  plunged   for   two  minutes  into  a 
snt.  solution  of  tartar  emetic,  allowed  to  dry,  and 
then  developed  with  hydroq  I  ven  very  badly  over* 

saved  in  tbis  manner.  The  coating  of 
tartar  emi  tic  maj  be  effected  either  before  or  after  exposure. 
Other  antimony  or  arsenic  salts  of  organic  acids  nun  bi 
used  insti  ad  of  tartar  emetic. 
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Reducing  developers  (amidol,  pyrogallol,  &e.),  exposed 
to  the  air  in  1  per  cent,  solution,  then  run  over  and  allowed 
to  dry  on  the  plate  in  the  same  manner,  permit  of  very  clear 
images  being  obtained,  though  the  plate  may  have  been 
either  under-  or  over-exposed.  Amidol  in  particular,  used  in 
this  manner,  without  previous  oxidation  by  air,  hastens  the 
development  by  hydroquinone  or  pyrogallol,  deepening  the 
shadows  without  diminishing  the  clearness  of  the  image. 
None  of  these  substances  produce  these  effects  if  added  to 
the  developer.— J.  T.  D. 

Photographic  Paper.     Papier  Zeit.  1898,  23,  [36],  1319. 
See  under  XIX.,  page  688. 

PATENT. 

Photographic  Solutions,  as  used  for  2'oning  and  Fixing 
Prints,  Im/its.  in.  A.  E.  Wade,  London.  Eng.  Pal. 
19,206,  Aug.  19,  1897. 

The  patentee  claims  a  solution  of  gold  chloride,  lead  nitrate, 
potassium  nitrate,  sodium  thiosulphate,  fbwers  of  sulphur, 
and  lime  in  the  proper  proportions,  in  water  which  has  been 
saturated  with  the  smoke  of  coal  or  other  carbonaceous  fuel, 

—A.  C.  W. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Trimelhyl  Carbinol :  Combination  with  Nitrate  of  Mercury. 
G.  Deniges.     Bull.  Soo.  Chim.  19,  [9],  1898,  384 -387. 

TllE  author,  in  the  course  of  an  investigation  on  the  com- 
pounds formed  from  tertiary  alcohols  and  salts  of  mercury, 
describes  at  length  one  he  has  obtained  from  trimethyl 
carbinol  and  nitrate  of  mercury  by  dissolving  20  grins. 
of  mercuric  oxide  in  100  c.c.  of  water  and  -JO  e.c.  of 
pure  nitric  acid,  then  pouring  the  solution  into  400  c.c.  of 
water,  filtering,  and  adding  2  c.c.  of  trimethyl  carbinol. 
This  solution  is  then  boiled  for  some  minu'.es,  and,  on 
cooling  to  60" — 65°  C, becomes  turbid,  and  deposits  a  copious 
orange  precipitate  when  boiled.  The  precipitate  is  then 
filtered  off,  washed,  and  dried  on  a  porous  plate  over 
sulphuric  acid  in  the  dark,  its  weight  being  about  eight  times 
that  of  the  tertiary  alcohol.  It  gives,  on  analysis,  numbers 
corresponding  to  the  formula  C,HsIIg  ;(  XO  ;) ..  and  explodes 
when  struck  or  when  heated  to  about  80°  C.  It  effervesces 
on  treating  with  hydrochloric  acid,  giving  off  dimetln  iethvl- 
ene,  the  residue  consisting  of  a  mixture  of  mercurous  and 
mercuric  chlorides.  It  is  not  attacked  by  caustic  alkalis 
in  the  cold,  but  on  boiling,  it  yields  a  white  precipitate, 
which,  after  washing,  dissolves  in  hydrochloric  acid  like 
a  mixture  of  mercurous  an  1  mercuric  oxides.  The  method 
can  be  employed  for  the  detection  of  small  quantities  of 
trimethyl  carbinol  and  of  dimethyl  ethylene.  In  order  to 
test  for  isobutyl  alcohol,  the  substance  is  heated  with  its 
own  weight  of  sulphuric  acid  and  60  per  cent,  of  potassium 
sulphate,  the  gas  evolved  being  passed  into  hot  mercuric 
nitrate  ;  or  else  2  drops  of  isobutyl  alcohol,  1  drop  of  sul- 
phuric acid,  and  0-05 — 1  c.c.  of  water  are  heated  to  boiling, 
and  the  solution  is  added  to  twice  its  volume  of  the  hot 
mercuric  nitrate  solution. — T.  A.  L. 


lied    Phosphorus,  Action  of  Sodammonium  in  Excess,  on. 

C.  Hugot.     Comptes  Rend.  1898,  126,  [24],  1719—1722. 

The  action  of  phosphorus  in  excess  on  sodammonium  has 
already  been  investigated  (Comptes  Rend.  121,  206).  By 
the  action  of  red  phosphorus  on  an  excess  of  sodammonium 
dissolved  in  liquefied  ammonia,  sodamide  and  a  yellow  sub- 
stance, PgHgNfig,  are  formed.  The  latter,  when  treated  with 
acids  or  water,  evolves  hydrogen  phosphide,  and  when 
heated  in  a  vacuum  at  about  100°  C,  also  gives  off  this  gas 
mixed  with  a  little  hydrogen  ;  from  150° — 200°  the  propor- 
tion of  hydrogen  phosphide  decreases,  and  at  200" — 300 
only  hydrogen  is  obtained.  When  only  a  slight  excess  of 
sodammonium  is  used,  the  products  are  difficult  to  isolate 
but  undoubtedly  contain  Joannis'  "  phosphidure  dc  sodium"' 
(Comptes  Rend.  U9,  557),  l'H,Xa.— E.  W.  W. 


some    time  past  in 


XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Extraction  of  large  Quantities  of  Liquid  by  Ether,  An 
Apparatus  for  the.  H.  Malfatti.  Zeit.  Anal,  ('hem 
1898,37,  [6],  374. 

The  apparatus    has    been   in   use   for 
IiOehisch's  medico-chemical  laboratory. 

The  flask  A,  which  contains  the  extracting  solvent  (e.g., 
ether),  is  connected  by  a  fairly  wide  tube  a  with  the  con- 
densing vessel  B.  It  is  advisable  to  draw  a  rubber  tube  over 
a,  in  order  to  prevent  thisacting  as  an  air-condenser.  In  11 
there  is  a  condensing  worm,  the  tube  connected  to  11  leads 
to  the  bottom  of  the  extraction  vessel.  This  latter  consists 
of  a  tube  C,  about  1  cm.  in  diameter,  blown  to  a  bulb  at  the 
lower  end,  then  drawn  out  so  as  to  connect  by  means  of  a 
rubber  tube  witli  the  vessel  D.  On  to  the  upper  end  of  C 
two  lateral  tubes  are  fused  j  the  lower  of  these,  6,  ends  in 
a  small  funnel  and  the  higher  c  conducts  back  to  A. 

As  ihe  ether  rises  in  C  it  meets  a  stream  of  the  liquid  to 
he  extracted,  which  drops  through  b.  The  extracted  liquid 
fills  the  bottom  of  C  and  flows  over  through  the  "["-tube  d  into 
the  receiver  D,  whilst  the  ether,  which  condenses  in  B,  falls 
to  the  bottom  of  C,  then  rises  through  C,  and  the  ethereal 
solution  returns  through  c  to  A. 

In  order  that  the  ether  rising  in 
C  should  be  brought  into  close  con- 
tact with  the  liquid  to  be  extracted, 
a  thick  spiral  of  several  fat-extract- 
ed woollen  threads  loosely  twisted 
together  is  wound  round  the  tube 
leading  from  B  to  the  loner  part 
of  C.  The  windings  of  the  spiral 
must  not  be  allowed  to  touch,  each 
other,  and  it  must  be  renewed  after 
having  been  used  several  times. 
This  spiral  cannot  be  used  in  eases 
where  the  liquid  to  be  extracted 
has  a  specific  action  on  wool  (e.g., 
colouring  matters),  and  should  then 
be  replaced  by  a  spiral  of  glass 
thread. 

Before  starting  the  extraction 
some  of  the  liquor  to  be  extracted, 
or  water,  must  be  introduced  into 
C  to  serve  as  a  trap. 

During  the  extraction,  fresh  ether 
must  be  put  into  A,  as  some  is  lost 
by  being  dissolved  by  the  liquid,  and 
is  carried  to  I). 

The  reflux-tube  entering  A,  from 
c  must  be  narrow  and  should  con- 
tain a  loose  cotton-wool  plug 
mapped  round  with  platinum  wire 
to  prevent  the  ether  vapour  from 
passing  into  C  through  c. 

The  efficiency  of  the  apparatus  is 
shown  by  the  fact  that  by  a  single 
extraction  of  the  urine  collected  during  a  period  of  24 
hours,  after  taking  j  mgrms.  of  strychnine,  and  with  no 
other  preliminary  treatment  than  the  addition  of  caustic 
potash,  at  least  half  of  this  alkaloid  soluble  with  such 
difficulty;  was  recovered  by  the  ether. 

The  apparatus  is  recommended  for  the  extraction  of  urine, 
as  there  is  a  tendency  in  other  extractors  to  form  an 
emulsion,  which  can  only  take  place  in  this  one  if  the  liquid 
be  allowed  to  flow  through  b  too  fast.— J.  McC. 

Extraction  of  Liquids,  An  Apparatus  for  the. 
O.  Foerster.  (.'hem.  Zeit.  1898,  22,  [42],  421—422. 
This  apparatus,  which  was  designed  especially  for  the 
extraction  of  cholesterol,  &c.  from  soap  solutions,  consists  of 
three  parts:  a  cylinder,  A,  with  a  side  tubulure,  and 
holding  about  1  litre  ;  a  boiling  flask,  11,  of  about  200 — ■ 
300  c.c.  capacity  ;  and  a  condenser,  C.  In  practice,  the  soap 
solution  (about  600  c.c.)  is  shaken  with  about  300  c.c.  of 
ether  in  the  cylinder,  previously  disconnected  and  stoppered 
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After  standing  for  some  time  for  the  layers  to  separate,  the 
apparatus  is  fitted  together  as  illustrated,  and  the  flask    B, 

containing  ether,  is 
heated  on  the  water-hath. 
A-  the  evapi  rated  ether 
condenses  in  •  ,  it  falls 
to  the  bottom  of  A 
through  the  funnel  fr,and 
passing  upwards  through 
the  soap  solution,  returns 
to  I!  through  the  tube  c. 
After  a  long-continued 
extraction,  an  aqueous 
layer  of  soap  solution 
below  the  ether. 
This  must  he  removed 
day  by  day  to  prevent 
frothing.  The  ethi  real 
extract  i-  washed  free 
from  dissolved  soap  with 
water,  the  ether  evapor- 
ated, and  the  residue 
weighed.  liy  obvious 
modification--,  the  appar- 
atus can  be  adapted  to 
the  hot  -  extraction  of 
liquids,  but  this  is  not 
advisable  in  the  case  of 

Boap       solutions,       since 
emulsions      are     readily 

L      and      30     much 

soap  solution  is  carried 
over  bj  the  ether  that 
the  flask  1!  becomes  inconveniently  full.  The  author  states 
that  with  fair  hours' extraction  in  the  cold  in  this  apparatus, 
)„.  recovered  (C9997  grin,  of  cholesterol  from  1  gnu. 
dissolved  in  a  solution  of  a  soap  of  stearic  acid. — C.  A.  M. 

PATENT. 

Taking  Sample*  of  Pulverised  and  Granulated  Materials, 

Improved  Apparatus  for.    C.Gaissler,  S'assfurt,  Prussia. 

Rog.  Pat.  7021,  March  23,  L898. 

A   -run-  of  hollow  drums,  with  longitudinal  slots  therein, 

are  at  ranged  vertically  above  one  another,  and  connected  by 

;i  sysl t   chain  gearing  driven  in  any   suitable  manner. 

Material  i-   fed  into  a  hopper  above,  and  as  the -lot  of  the 

topmost    dr passes  the  feeding   aperture,   Borne  ol  the 

mat.  rial  passes  into  the  drum,  while  during  the  remainder 
of  the  revolution  material  falls  into  s  side  shoot.  The  uexl 
lowest  drum  li  red  from  the  flrsl  acting  as  a  bopp  ir,  and  so 
on  through  the  series,  the  overplus  material  being  dis- 
charged into  the  side  -hoot,  while  the  sample  below  is 
collected  in  a  suitable  receiver.  The  slot  in  each  drain  is 
adjustable,  and  in  the  arrangement  show  a  and  described,  the 
revolutions  and  sixes  of  the  drums  inorease  regularly  from 
the  lowest  i"  the  highest.— I  i 

INORGANIC   < 'II E M IS TR Y.— 

QUANTITATIVE. 

Carbon  Mono*  idi     Del  in  Air,  in 

ih,    Presenci   oj    Hydrocarbons.     A.  Gautinr.     Comptes 
ttcnd.128,  [19],  1299—1305. 
I  mi    mil,,  i  ii  «  determines   (sec   this  Journal,  1898,608) 
the  carbon  monoxide  in  air  bj  absorbing  u\  hotcoppei  the 
iodine  produced  when  the  aii  it  passed  ovci  iodine  pent 
„i   ion   c      The  aii    [Id  to    IO0  litres)  is  filtered  through 
,mi  ton  wool  or  gin     wo  I,  pal  ed  over  caustic  potu&li 
tjon  to  absorb  carbon  dioxidi    indthcn  over  caustic  baryta 

Bnd  phospl is  pentoxide  :  it  then  passes  through  two  tubes 

containing  respectively  iod pentoxide  and  finelj  divided 

copper  which  has  been  i.  duel, I  from  the  oxide  bj  hyd 

ate  low  i, mi  ■  latui.    and  allow,  d  to  cool  iii  a  current   of 

carbon    dioxide.     These  two  tubes  are   connected   without 

indiarubbej    an    tho ghly  dried   in   i tit  of  hoi   air 

before    being   weighed,  and  arc   placed   in   an  air-bath  at 

100      105  •  .     The  increase  In  weight  ol   the  tube  contain- 

I     coppei  i  mount  of  iodine  set  free  from  the 


iodine  pentoxide,  whence  the  amount  of  carbon  monoxide 
can  be  calculated.  Experiments  with  known  mixtures 
showed  that  the  method  i>  extremely  accurate,  and  proved 
that  no  greater  amount  of  carbon  monoxide  or  of  iodine 
could  escape  reaction  and  collection  than  corresponded  with 
0-01  mgnn.  of  iodine  or  0"O0lt  e.c.  of  carbon  monoxide  in 
lo  litres  of  air,  or  ioo'aqn  0I  ,ue  total  volume  of  the  air. 
Experiments  on  the  air  of  Paris  by  the  method  gave  amounts 
of  carbon  monoxide  varying  from  zero  to  'J  parts  per  million, 
and  the  air  of  the  author's  laboratory  pave  \i  parts  per 
million.  The  author  is  making  an  extended  series  of  similar 
observations.  Certain  of  the  hydrocarbons  of  fhealkylene 
and  acetylene  series  i    less  completely  oxidised 

by  iodine  pentoxide  under  the  circumstances  of  this  method. 
To  determine  carbon  monoxide  in  presence  of  these  the 
method  is  modified  as  follows : — The  iodine  pentoxide  tube 
and  the  copper  tube  arc  both  weighed  after  having  been 
thoroughly  dried  by  air  at  230  C,  and  are  followed  by  a 
tube  of  phosphorus  pentoxide  to  collect  the  water  formed, 
and  by  a  system  of  three  tubes  containing  phosphorus  pent- 
oxide, baryta,  and  phosphorus  pentoxide,  to  collect  the 
carbon  dioxide  formed.  (All  the  weighings  are  done  by  the 
method  of  vibrations,  and  each  tube  is  weighed  against  a 
tuhe  of  similar  siZp  and  form  to  neutralise  barometric  or 
hygrometrio  variations  )  At  leas)  200  litres  of  air  are 
passed  through  the  apparatus,  and  the  loss  of  weight  of  the 
iodine  pentoxide,  as  well  as  the  increases  of  the  copper  tube, 
the  water  collector,  and  the  carbon  dioxide  collector  are 
determined.  The  total  oxygen  in  the  water  and  carbon 
dioxide  is  calculated ;  this  is  greater  than  the  amount  lost 
by  the  iodine  pentoxide  (determined,  of  course,  by  the 
dillereiiee  between  the  total  lo>s  of  that  tube  anil  the  gain 
of  the  copper  tube)  by  the  am  unit  contained  original!]  in 
the  carbon  monoxide  present,  which  can  thus  he  calculated. 

—J.  T.  D. 

Sulphuric   Acid,   Volumetric   Estimation   of  Combined, 
M.  Renter.     I  he  a.  Zeit  1898,  S3,  857. 

The  author   considers   that  of  all  the   methods  prot .1 

foi   the   volume!  ition  of  combined  sulphuric  acid, 

Andrews' process  (Amer.  Chem.  J.  lt^t),  2,  .r>i',,>is  the 
best  :  ami  he  rinds  that,  if  it  he  carried  out  exactly  as 
described  below,  its  ac  ives  nothing  to  be  desired; 

it  need-  but  .me  standard  solution  (decinormal  thiosulphs 

and  ii  i-  tar  more  rapid  than  any  gravimetric  method 

.'i  or  1  grins,  of  pure  precipitated  barium  eliminate  are 
dissolved  in  30  e.c.  of  strong  hydrochloric  acid,  and  the 
win.!,-  i-  diluted  to  1  litre.  The  liquid  to  be  tested,  which 
should  contain  about  0*07  prm.  of  SI  i  as  an  alkali  sulphate, 
i-  mixed  at  tin  boiling  point  with  an  excess  (150  e.c 
the  eliioniate  solution  ;  tin  a.  id  is  neutralised  with  pure 
powdered  chalk,  and  the  precipitate  is  removed  by  tiltration. 
After  thorough  cooling,  the  filtrate  is  acidified  with  5  e.c. 
(not  more)  of  strong  lit'!,  20  e.c.  of  a  10  per  cent,  solution 
ot   potassium  added,  and  the  liqnid  is  allowed  to 

rest  for  five  minutes  in  a  covered  beaker  and  in  an  atmosphere 
of  carbonic  acid,  until  the  chromic  arid  ;s  entirely  reduced, 
Finally,  H  i>  diluted  to  1  or  1}  litres,  and  titrated  quickly 
with  thiosulphatc ;  three  atoms  of  iodine  corresponding  to 
l  molecuh  ol  SO       I'   11.  I,. 

Perchloratt  [or  Total  Chlorine]  in  Sodium  Nitrate  (Chili 
Saltpetre'),  Estimation  of  (J  rfoerstcr,  Chera.  Zeit  1898, 
22, 

lo  ,.i;m-.  .-I  the  sample  suspected  of  containing  pcrchlorato 
are  iiiixi.l  with  aii  e.pial  weight  of  dry  sodium  carbonate 
,:,,,  from  chlorine),  ami  heated  in  a  large  covered  crucible 
of  porcelain  or  platinum,  fur  iiliout  III  minutes,  until  the 
melt   i-  quite   liquid  ami  trunqu;l.     Thin-  is  no  dauj 

losing  ,  !  I   CeSsity  to  employ 

a  particular  temperature  ;  the  fused  massdoes  not  creep  up 
the  walls  of  the  vessel,  and  the  residue  i-  easily  soluble. 
When  cold,  it  i-  dissolved  in  excess  ..I  nitric  acid,  and 
the  total  chlorine  determined  in  the  usual  manner.  The 
mples  quoted  show  that  the  process  is  perfectly  accurate 
in  the  presence  of  perchlorate  alone;  whilst  if  the  nitrate 
contain   i  blomtc   us   well,  the   whole  of  the 

chlorine  i-  recovered  satisfactorily.     (See  also  this  Journal, 
B75  I     I     II.  L. 
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Chlorine,  Bromine,  and  Iodine,  A  Quantitative  Electrolytic 
Separation  of.  II.  Specketer.  Zeits.  f.  Elektrochem.  4, 
1898,  [23],  539—542. 

Tiik  E.M.Fs.  oecessary  for  the  electrolytic  decomposition 
of  the  halogen  acids  are  respectively:  11(1  =  1-31  volt, 
HBr  =  0,94  volt,  and  HI  =  0-52  volt.  An  attempt  to 
quantitatively  separate  the  halogens  by  successively  in- 
creasing the  E.M.F.  from  the  lowest  required  value  upwards 
did  not  give  satisfactory  results.  lodioe,  for  example, 
could  not  be  completely  separated  from  the  other  halogens, 
even  although  the  E.M.F.  was  raised  to  1-2  volt,  and  the 
iodine  which  was  formed  removed  by  means  of  carbon 
bisulphide.  Thecauseof  failure  is  attributed  to  the  diffusion 
of  the  free  iodine  towards  the  cathode,  where  hydriodic acid 
is  regenerated. 

The  quantitative  separation  may  be  effected,  however,  if, 
a  platinum  cathode  and  a  perfectly  pure  silver  anode  are 
employed.  Under  these  circumstances  the  E.M.F.  of  de- 
composition can  he  calculated  from  Xernst's  formula.  The 
electrolysis  is  conducted  in  a  N — H.:S04  solution,  when  the 
iodine  is  precipitated  (as  Ag  I)  on  the  silver  anode  below 
0- 13  volt.,  the  bromine  below  0-35  volt.,  whilst  the  remain- 
ing chlorine  is  best  determined  in  the  ordinary  way  by 
Volhard's  method.  The  most  convenient  source  of  current 
is  a  Giiloher's  thermopile  which  is  short-circuited  through 
a  convenient  resistance,  the  requisite  E.M.F.  being  obtained 
by  tapping  the  resistance  at  suitable  points.  The  vessel  in 
which  the  electrolysis  is  conducted  is  a  tall  narrow  cylinder 
provided  with  a  platinum  cathode  and  a  silver  gauze  anode 
made  of  pure  electrolytic  silver.  During  the  electrolysis,  a 
current  of  hydrogen  is  continuously  passed  through  the 
electrolyte  in  order  to  exclude  airor  oxygen  from  the  cathode. 
If  this  precaution  be  neglected,  bromide  and  chloride  of 
silver  will  be  precipitated  on  the  anode  along  with  the  iodide, 
for  silver  in  a  solution  of  these  halogen  acids  liberates 
hydrogen  on  the  cathode,  and  if  this  hydrogen  be  continually 
removed  by  the  oxygen  of  the  air.  the  halides  of  silver  will 
be  continuously  deposited  on  the  anode  even  without  the 
application  of  any  electromotive  force.  A  sensitive  gal- 
vanometer introduced  into  the  circuit  indicates  when  any- 
one halogen  is  completely  removed  from  the  solution.  The 
precipitate  on  the  anode  is  then  washed  with  water  and 
dried  at  120°  C,  The  following  test  analyses  show  the 
accuracy  of  the  method  :  — 


I.   Separation  of  Iodine  from  Chlorine. 
0-13  colt. 


E.M.F. 


Iodine  used.        Inline  found. 


Iodine  used.       Iodine  found. 


Grm. 
0-39087 
0-nisi 
0-3807 
0-2384 


Grm. 
0*28»2 

o-oiso 

03773 
0-2386 


Grm. 
0-1688 
0-2290 

0-15437 


(inn. 
0-13:  is 
0-2205 
0-1582 


II.  Separation  of  Bromine  from  Chlorine.     E.M.F. 
0-35  colt. 


".routine  used. 

Bromine  found.     Bromine  used. 

Bromine  found. 

Grm. 
0-19437 
0-1062 
0-2735* 

0'2122 

Grm.                    Grm. 
0-1010                       0*19625 
0-1041                       0*19047 
n-2730                       0-18994 
0-2111                       0-18651 

Grm. 
0-1958 

0-iss.i 
0-l!NII> 

0-1830 

111.  Separation  of  Iodine  from  Bromine.     E.M.F. 
0-13  volt. 


Iodine  used.       Iodine  found. 


Grm. 
0*17066 
0*1636 


Grm. 
0*1685 
0*1610 
0-2036 


Iodine  us 


Grm. 
0*1078 
e-1235 
0*1356 


Iodine  found. 


Grm. 
0*1080 
0-1218 
0*1348 


-J.  s. 


Gold  Assay,  A  Semi- Electrolytic  Process  of.     A.  Bock. 

Chem.  Zeit.  1898,  22,    [36],  358. 

Is  th-   o.-lni-y   p:-..--..   o;     assaying   bj    eupellation   and 

parting,  tin-  former  operation  is  accompanied  with  a  loss  of 

gold,  while   the   latte-.-  is   incompetent   to  remove  the   last 

tn -  of  silver.     When   the  whole   ass.iy  i>   experimentally 

carried  ont on  absolutely  pure  gold,  mixed  with  absolutely 
pure  silver,  th  ■  final  error  i-  a  constant  one,  and  the  proper 
allowance  may  bs  made.  Hut  in  practical  work  other 
in. -tils  beside  silver  anil  lead  are  liable  to  be  present 
(although  in  small  amounts)  ;  ami  by  their  differences  in 
specific  gravity  they  cause  the  results  to  vary. 

Tie-  author  finds  that  it'  a  plate  of  gold  be  placed  as  anode 
in  an  electrolytic  bath  filled  with  nitric  acid  of  the  specific 
gravity  1-2,  opposite  a  platinum  cathode,  the  liquid  rapidly 
becomes  opalescent  and  opaque.  On  interrupting  the 
current,  the  electrolyte  clears  again,  and  a  precipitate  of 
metallic  gold  is  deposited;  hut  the  cathode  remains 
uncoated.  The  action  is  therefore  mechanical  in  its  nature: 
tin-  anode  is  disintegrated  by  the  evolution  of  oxygen  and 
the  current  of.  electricity,  without  being  actually  dissolved. 
If,  however,  the  cell  contain  water  but  be  faintly  acidified 
with  nitric  acid,  the  electrolyte  does  no*  become  cloudy,  the 
weight  of  the  gold  remains  unchanged,  whilst  the  silver  and 
all  other  soluble  metals  in  the  anode  (except  lead)  are 
deposited  on  the  cathode  or  dissolved  in  the  liquid.  Hock's 
process  of  gold-assay  depends  on  this  phenomenon;  and 
the  following  example,  which  shows  its  accuracy,  also 
indicates  the  method  of  carrying  it  out  in  practice. 

Two  pieces  of  fine  gold,  weighing  500  ingrms.,  were  each 
melted  with  1,300  mgrms.  of  silver  in  previously  warmed 
graphite  crucibles.  After  cooling,  the  buttons  were 
hammered,  rolled,  and  melted  once  more  to  ensure 
uniformity  of  composition  — the  yield  in  each  ease  was 
exactly  l.siiil  mgrms.  of  alloy.  The  second  buttons  were 
rolled  out,  parted  in  the  usual  manner,  then  immersed  in  a 
bath  composed  approximately  of  1  vol.  of  nitric  acid 
(sp.gr.  1-2)  diluted  with  (5  vols,  of  water,  and  submitted 
to  an  electric  current,  the  strength  of  which  was  "  about  that 
employed  in  copper  analysis."  After  10  minutes,  the 
platinum  vessel  containing  the  rolls  of  gold,  was  rinsed  out 
with  water,  placed  in  boiling  water  for  a  feu  minutes, 
again  washed,  ami  the  gold  dried  and  ignited  In  an  earthen 
crucible.  The  total  weight  of  metal  recovered  was  exactly 
1,000  mgrms. 

When  the  legal  alloy  of  900'  fineness  is   being  examined, 

not  re  than  900  mgrms.  of  silver  should  be  added  to  each 

500  mgrms.,  lest  the  pieces  of  g,,|(|  become  too  porous  and 
break;  but  the  process  is  generally  as  accurate  as  in  the 
case  of  fin,-  metal.  In  melting  this  alloy,  it  is  well  to  use 
nearly  new  plumbago  crucibles,  so  that  the  carbonic  oxide 
produced,  may  prevent  oxidation  of  the  cooper. 

\s  lead  is  not  dissolved  by  the  above  process,  when  this 
metal  occurs  in  the  pieces  of  gold,  they  must  he  treated  in 
a  fresh  bath  of  nitric  acid  with  the  direction  of  the  current 
reversed ;  hut  under  no  circumstances  must  the  change  of 
polarity  be  made  in  the  one  platinum  dish. 

The  new  method  occupies  practically  tin-  same  time  as 
the  old  one  ;  it  is,  taken  altogether,  a  little  cheaper,  and  it 
forms  an  easier  way  of  preparing  samples  of  pure  gold  to 
act  as  standards. — F.  H.  I.. 

Lead  in   Ores,  Analytical   Determination  of.     F.  Molden- 
hauer.     Chem.  Zeit.  1898,  22,  [26],  256—257. 

Ix  crucible  tests  the  results  of  two  observers  often  differ, 
and  it  is  necessary  to  have  recourse  to  a  more  exact  method 
to  decide  which  is  correct.  For  this  purpose,  the  author 
proposes  the  following  process  : — 

Of  ores  containing  under  30  per  cent,  of  lead,  not  less 
than  2  grins,  are  taken.  The  finely-powdered  ore  is  boiled 
with  hydrochloric  acid  until  all  action  ceases.  If  much 
antimony  be  present,  it  is  advisable  to  pour  the  whole  into 
a  porcelain  dish  and  evaporate  to  dryness  two  or  three 
times  with  strong  hydrochloric  acid  so  as  to  drive  off  all 
the  antimony.  In  the  alternative  case,  nitric  acid  is  added 
drop  by  drop,  with  final  evaporation  to  dryness,  to  complete 
the  destruction  of  the  sulphur  compouuds  as  quickly  as 
possible.  The  residue  is  treated  with  excess  of  hydro- 
chloric acid  and  80  to  100  c.c.  of  water,  heated  to  boiling, 


rm 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Jnlj 


ami  filtered  hot.  The  filter  is  washed  free  from  load 
chloride  with  hot  water  containing  hydrochloric  acid.  The 
filtered  solution  i«  again  heated  t"  bring  the  crystallised 
lead  chloride  into  solution,  saturated  with  ammonia  almost 
to  precipitation  point,  snlphnn  through, 

and  then   the  liquid  cooled  at   quickly  a-   i ible.     The 

ate  contain!  black    Nad   sulphide  and   other   pre- 
cipitabli  that  may  bi  It  is  filtered  and 

washed  with  ammonium  snlphide,  dried  partly  on  the 
filter-paper  and  finally   in  a  porcelain  crncib 

ed  into  sulphate  with  the  aii  eentrated  nitric 

acid,  heating  to  dryness  over  a  small  flame.     I  tment 

with    nitric    acid    is  repeated    and    it  M  B 

iment  with  concentrated  sulphuric  acid.     After ling, 

.  is  added  and  the  whole  boiled,  to  dissolve  soluble 
matters.      After  cooling   again,   the   soluble   matters   arc 

filtered  off  f i  the  pur*  lead   sulphate,  which  is  dried  and 

weighed.  After  weighing  it  may,  if  necessary,  be  dissolved 
in  sodium   :  tartrate  and   ammonia,  so  as  to  be 

certain  of  its  purity.      Vccording  to  Merck,  |  the 

lead  sulphate,  bismuth  woo    I  r  into  the  precipitate. 

It   is  well    to    t>.  ir    this  in    mind.   when,  if    necessary,  the 

requisite lifieatioi  ma-  be  made  iu  the  process. 

— !,.  .1.  de  W. 

Nickel    lisay,  New  t   Utdonia.     H.  W.  Edwards.     Bog, 

and  Mining  J.,  May  B8,  1S'J8. 
Tin    following  method,  which  is  used  in   this   island,  was 
atedbyMr.  Moore,  the  official  analyst  to  the  Govern- 
ment  ol    the  <  lolony  :     Two   bi  lul    d     are   prep  ired     A.. 
11  gnus,  of  98  per  cent,  commercial   eyanid  Bin 

Ivi  i   nitrate,  and    l  litre  of  distill  ■  1  water ; 
and   r.  ,  5  i  gi  ms,  ol  88  grms.  (approximal 

of  sodium  carbonate,  7-5  grms.  of  potassium  iodide,  and 
ol  distilled  water;  85  grms.  of  the  sodium 
in   first  added,  and  then  the  rem  i  jram 

by  decigram,  until  neutrality  is  attained,  before  adding  the 
potostinm  iodide,  It  is  impoi  tant  that  solution  li.  he  either 
at,  olntel*  n  ntral  or  onlj  I*  alkaline.     2'  5  c 

,,f  ii  .  i  drying  al  100   < '. I  an  i  i  2  10  c  c 

flask,  dissolved  in  20  c.i  ol  hydrochlotic  acid,  and  the 
nolal  up  t,,  250  c.c.  with  water,  and  then   well 

■  itcd.     Tie-  insoluble  silica,  Sec,  is  then  filtered  off,  and 

0  c.c.  of  the  filtrate,  10  c.c.  of  solution  B.  are  added, 
then  dilute  ammonia  in  slight  excess  till  the  characteristic 
him-  coloration  is  produced,  and  the  solution  i-  cooli  I  The 
liquid  is  then  titrated  with  solution  A  added  gradually  and 
with  stirring.      \    white  cloud}  precipitate  forms  at  first, 

but  disappears  on  the    uddill f   the    last  drop  ol    solution 

A.     A  standard  solution  of  pure  nickel   is   prepared  and 

,e  manner  as  ih v. 

I  bi    |  i  oeess   tal  10  ininuti  s,  and   the   I 

although  usuall-   a   little  too  high,  are  ver*   com lant. 

The   method    ii    nol   applicable  i       containing 

quantltii  -  of  iron,  lit,  25  pi  i  w  al 

the  limit  for  iron  and   m  and    l    per  cent    for 

oob  lit.     A   8, 

Saperphotphatee,  Determination  of  Phoephorit  Acid  in. 
I..  Vignon.     (  omptcs  Rend.  126,  [21],  1522     1523. 

'i  in  usual  plan  with  superphosphate 

I-  with  water  and  with  ammonium  citrate,  and  to 
determine  separately  the  phosphoric  acid  in  each  solution. 
The  authi  i   his  found  thai  when  the  amount  of  phosphoric 

;  soluble  in  citrate    is  small, 

and  the  precipitation  is  far  from  comp  nany 

bonis. 

1  ho  follow  aed   from  a  bone  super- 
phosphate (1  I   and  two  mineral  superphosphates  (11 
III.) 

It  is  easy  to  understand  that  the  phosphoric  acid  in  the 
citrate  solution  maj  rn  n  adilj 

wlum  the  solutions  .m  mixed  and  ii  i-  m  presence  of  the 
greater  imonnl   in  the  watei  solution,  and  ye)   precipitate 

With     difficulty     when     the     dilute     solution     is     alone.        'I  he 

nuih  .;.,;:..f.  i  deter 

phosphoric  acid  in  the  watt  t  solution,  to  dcti  rmine  the  total 

am t  in  the  mixed  -oluiion-  from  a  second  sample,  and 

to  t :i k .  tin-  phosphoric  acid  soluble  in  citrate  by  differ* 


II. 


III. 


a.  Solutions  separately  precipitated,  al- 
low, .-ht  hours : 
I'h  soluble  in  water.. 
„  „  citrate. 


U-32 

"77 


lll'i 


10*M 
S'10 


Total . 


15-00       li-iu       lS-30 


oparatelv  precipitated,  si- 

lowed  to  st:nnl  IS  loon  s  : 

Phosphoric  acid  soluble  in  water.. 
citrate. 


If  39 

1-08 


11-1S 

ir  r. 


iu--.il 
J-18 


Total  . 


15*40       ll-.-s        I 


i ,  Si.ini  ions  mixed  and  precipitated  to- 

i,.-r: 

ii  nl.  total 

„  ,.     soluble  m  water 

H  ,,      soluble  iu  .'iirate 

(differi 


17  7.' 

H  a  J 


14*91       WW 

WIS       10-80 


3-17 


il-sl 


.1  71 


—J.  T.  D. 

Standard  \eid  Solution  by  Direct  Abtorption  of  Hydrogen 
Chloride,  Preparation  of  a,  G.T.Moody.  1'roo.  t'lutin. 
Soc.  1X98,  [197],  140—150. 

\  vi  kv  rapid  and  ao  urate  method  of  preparing  a  standard 
acid  solution  consists  jn  absorbing  hydrogen  chloride   in 

water,  del ining   the   resulting   increase  in   weight,  and 

subsequently  diluting  to  a  suitable  bulk.     The  absorption 

is  , renientl-  catrii  I  out  in  a  conical  glass  tlask.  having  a 

capacity  of  about  80  c.c,  and  closed   bj   a  glass  -top 
Through  the  Btopper  pass  two  tubes,  one  of  which  reaches 
nearly  to  the  bottom  of  the  flask  and  deliver-  of 

ih.  gas.     Prom  j  to  4  grms.  of  the  ?»-  may  be  absorbed  in 

10  .  .-  of  water  in  three  minutes, and  if  the  necessary  appa- 
ratus for  generating  hydrogen  chloride  be  Kept  fitted  up,  • 

prepared  in    less  than   19 
minutes. 

ORGANIC  CHEMISTRY— QUALtTA  /'/ I  /:. 
Oil  in  •  'od- Liver  Oil,  Detection  of,     I     Dowzard. 
I'hami.  .1.  1898,    l  158  .  588. 
Tin  author  considers  thai  the  presence  of  se:>l  oil  in  ood- 
liveroil  can  be  detected  with  certainty  by  means  of  Imagat 
and  Jean's   olconfraclomuter.     The    following    figures  were 
obtained  :— 

i    d-Uvorl 


English. 

Newfoundland. 

Xor». 

Pale  6 

ii 

■t  t.-r.-. 

I  ii'n 

•  ii  ii 

-t  n-.-i 

.. 

•• 

■  it- a 

•• 

The  two  samples  having  the  number  I- 43-5  may  be  dis- 
posed of  as  probably  being  impure,  and  thus  the  maximnm 
for  pure  cod-liver  oil  ma*  l»  taken  .i-  ■  15,  and  the  mint- 
mum  as  •  II.  The  following  numb  a.  wen-  obtained  with 
mixtures  of  the  two  oiU 


Oil. 

s    "Oil. 

liolri, 
Numbers 

1IMI 

ii 

+  If  SO 

■Ml 

1" 

1 1  ■::, 

Sll 

"n 

70 

SO 

-i   in  7:, 

in 

in 

.'  :,ii 

1  > 

BO 

70 

-,, 

■i   :,i 

III 

'.HI 

; , '  ■•:, 

0 
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In  carrying  out  the  test,  the  oil  must  first  lie  agitated  with 
alcohol  (sp.  gr.  0-800),  the  mixture  heated  to  303  C,  then 
allowed  to  separate,  and  the  oil  finally  dried  at  110'  C. 

The  author  considers  it  would  be  as  well  to  take  +  43*5 
as  the  minimum  figure,  until  more  pure  samples  of  cod-liver    J 
oil  have  been  examined. — A.  S. 

Butler  and  Lard,  Detection  of  Foreign  Fats  in. 
C.  B.  Cochran,  liev.  Intern.  Falsific.  11,  49;  C'hem. 
Centr.  1898,1,  [19],  106S. 

Two  c.c.  of  the  melted  fat  are  placed  in  a  burette,  22  c.c.  of 
amyl  alcohol  added,  the  mixture  wanned  to  38°  C,  then 
allowed  to  cool  to  16° — 17°  ( '.  and  kept  for  3 — 4  hours  at 
this  temperature.  For  butter  and  margarin,  only  8  c.c. 
of  amyl  alcohol  are  used  per  2  c.c.  of  fat.  It  is  stated  thai 
a  characteristic  precipitate  for  each  kind  of  fat  is  formed. 
This  is  filtered  off,  dissolved  in  ether,  the  ethereal  solution 
allowed  to  evaporate  in  a  tube  closed  with  a  piece  of 
cotton-wool,  and  the  crystalline  residue  examined  micro- 
scopically. Fats  rich  in  stearin  yield  much  larger  pre- 
cipitates than  others  ;  with  oleostearin,  nearly  the  whole  of 
the  tube  is  filled  with  precipitate  ;  beef  tallow  yields  a 
precipitate  of  16  c.".,  whilst  lard  gives  only  a  precipitate  of 
4  c.c— A.  S. 

Formaldehyde  in  Articles  of  Food,  Detection  of.    E.  Rimini. 

Ann.  di   Farmacol.  1898,   97—101;  Cheni.   Centr.    1898, 

1,  [21].  1152. 
The  author  gives  two  extremely  sensitive  colour  reactions, 
which  are  characteristic  for  formaldehyde  only,  and  are 
specially  suitable  for  the  detection  of  the  latter  in  milk. 
(£.)  15  c.c.  of  a  very  dilute  formaldehyde  solution  are 
treated  with  1  c.c.  of  a  dilute  solution  of  phenylhydrazine 
hydrochloride,  then  with  a  few  drops  of  freshly-prepared 
sodium  nitroprusside  solution,  and  finally  with  concentrated 
caustic  soda  solution.  A  blue  colour  is  formed,  which, 
after  a  long  time  changes  to  red.  This  reaction  is  capable 
of  indicating  formaldehyde  in  milk,  even  in  a  dilution  id' 
1  in  30,000.  (2.)  The  second  reaction  is  obtained  in  a 
similar  manner,  except  that  iron  chloride  is  used  instead  of 
sodium  nitroprusside,  followed  by  concentrated  hydro- 
chloric acid,  instead  of  caustic  soda.  This  gives  a  red 
colour,  which  changes,  after  some  time,  to  orange  yellow. 

Phenylhydrazine,  Louis  Simon' s  Reaction  for,  Ai>pl:cal>ilihi 
of.  B.  Kimini.  Ann.  di  Farmacol.  1898,  102—103  ; 
Chem.  Centr.  1898,1,  [21],  1152. 

Simon's  reaction  of  phenylhydrazine  (this  Journal,  1898, 
494),  with  sodium  nitroprusside  and  caustic  soda  in 
presence  of  trimethylamine  greatly  resembles  the  reaction 
obtained  by  the  author  by  using  formaldehyde  in  place  of 
trimethylamine  (see  preceding  abstract).  The  latter  now 
shows  that  preparations  of  trimethylamine  which  give 
.Simon's  reaction,  when  acidified  and  distilled,  yield  a 
distillate  which  also  gives  the  reaction;  anil  also  that 
perfectly  pure  ttimethylamiue,  prepared  from  one  of  its 
salts,  does  not  give  the  reaction.  The  reaction  of  the 
phenylhydrazine  thus  depends  not  on  the  presence  of 
trimethylamine,  but  on  that  of  formaldehyde,  which  may  be 
present  as  impurity. — A.  S. 

Colouring  Matters  in  Milk,  Detection  of  Added,  es- 
peciallyu  Orleans."  J.  Froidevaux.  Ann.  Chim.  Anal. 
Appl.  3,  110—114  ;  Chem.  Centr.  189S,  1,  [19],  1068. 

It  has  been  customary  for  some  months  in  Paris,  to  add 
small  quantities  of  yellow  colouring  matters,  in  order  to 
veil  the  bluish  colour  of  mixed  and  thin  samples  of  milk. 
Such  milk  usually  shows  a  normal  white  colour  ;  if  only  a 
glimmer  of  another  colour  is  apparent,  colouring  matters 
should  be  tested  for.  "  Orleans  "  gives  to  the  milk  a  flesh 
colour;  saffron,  a  faint  orange-yellow;  turmeric,  a  faint 
greenish-yellow;  "carrot-juice,"  an  orange-yellow;  and 
Orange  III.  Poirier,  a  flesh  colour.  On  adding  1  c.c.  of 
hydrochloric  acid  to  20  c.c.  of  the  milk,  the  intensity  of  the 
coloration  is  slightly  increased  if  (.(range  III.  be  present, 
whilst  if  vegetable  colouring  matters  be  present,  the  liquid 
acquires  a  rose  colour.  If  turmeric  be  present,  the  sample 
turns  yellowish-brown  on  addition  of  ammonia.     It  is  stated 


that  if  the  milk  be  coagulated,  the  coloration  may  be 
recognised  still  better,  since  the  vegetable  colouring  matters 
are  completely  fixed  by  formation  of  lakes  with  casein  ; 
"Orleans"  giving  a  flesh  red  colour;  saffron,  yellow; 
turmeric,  greenish-yellow;  and  "carrot  juice,"  a  golden 
yellow.  "Orange  III."  does  not  alter  the  white  colour  of 
the  coagulum,  and  only  gives  a  yellowish  colour  to  the 
serum.  The  following  method  is  recommended  for  the 
detection  of  "  Orleans  "  and  saffron : — 50  c.c.  of  the  milk 
are  shaken  cautiously  with  an  equal  volume  of  Adam's 
solution,  which  dissolves  all  the  fat,  but  only  traces  of  the 
colouring  matter.  The  lower  layer  is  run  off  into  a  small 
beaker,  and  a  strip  of  filter  paper  (or  bleached  linen)  is 
immersed  in  the  liquid  for  four  days.  The  strip  is  then 
pressed  between  filter  paper  and  cut  into  two  pieces,  which 
are  dipped  respectively  into  concentrated  sulphuric  acid 
and  into  2  per  cent,  sulphuric  acid.  If  turmeric  be  present, 
the  paper,  originally  coloured  a  reddish-orange,  acquires  a 
blue  colour  on  treatment  with  concentrated  sulphuric  arid, 
and  a  rose  colour  with  the  2  per  cent.  acid.  If  the 
colouring  matter  preseut  he  saffron,  the  strip  is  first 
coloured  yellow,  changing  to  a  faint  orange-yellow  with 
2  per  cent,  sulphuric  acid. — A.  S. 

Tertiary  Alcohols,  A  New  Reaction  of.  G.  Deuiges. 
Comptes  Rend.  1898,  126,  [18],  1277—1279. 
In  a  former  communication  (Comptes  Rend.  126,  111))  the 
author  described  a  method  of  detecting  hydrocarbons  of  the 
ethylene  series  by  means  of  a  reagent  consisting  of :  mer- 
curic oxide,  50  grins. ;  sulphuric  acid,  200  c.c.  ;  and  water, 
1,000  c.c.  This  test  can  also  be  used  for  the  detection  of 
all  compounds  which  readily  yield  those  hydrocarbons,  and 
especially  tertiary  alcohols  with  which  the  mercuric  sul- 
phate acts  both  as  a  dehydrating  agent  liberating  the  hydro- 
carbon, and  also  as  a  reagent  combining  with  it  when 
formed.  When  two  or  three  drops  of  a  tertiary  alcohol  are 
warmed  with  a  few  c.c.  of  the  mercuric  reagent,  a  yellow 
precipitate  is  rapidly  produced,  the  tint  varying  with  the 
particular  alcohol  tested.  The  author  describes  the  beha- 
viour of  tertiary  butylic  and  a  my  lie  alcohols  as  representa- 
tive examples.  With  the  former  a  yellow  compound  is 
obtained,  which,  when  washed,  and  dried  in  the  dark  on  a 
porous  tile  over  sulphuric  acid,  has  a  composition  corre- 
sponding to  the  formula — 


I  s"i<        >o 


\ 


)jC«H3 


which  is  also  the  formula  for  the  substance  yielded  by 
dissymetric  dimethylethylene,  the  corresponding  olefiaut 
hydrocarbon.  It  is  soluble  in  hydrochloric  acid  with  effer- 
vescence, yielding  butylene  and  mercuric  chloride.  On 
boiling  the  precipitate  in  its  mother  liquid  for  10  minutes, 
the  colour  gradually  disappears,  and  finally  mcrcurous  sul- 
phate is  produced  with  oxidation  of  the  butylene  residue. 
The  test  is  very  sensitive,  and  makes  possible  the  detection 
of  0-0001  grm.  of  the  alcohol. 

Tertiary  amylic  alcohol  mixed  with  three  to  four  times 
its  volume  of  the  reagent,  and  gently  warmed,  gives  a 
yellow  precipitate  analogous  to  that  already  described  and 
identical  with  that  given  by  the  corresponding  ethenic 
hydrocarbon.  On  boiling,  this  compound  is  immediately 
decomposed,  giving  white  crystalline  mercurous  sulphate, 
which  is  rapidly  reduced  to  metallic  mercury.  The  three 
stages  of  the  reaction  can  be  observed  well  by  heating  2  c.c. 
of  the  mercuric  reagent  to  the  boiling  point  and  then  adding 
a  drop  of  the  alcohol. 

There  is  a  characteristic  difference  between  the  behaviour 
of  pental  and  of  tertiary  amylic  alcohol  with  the  reagent. 
On  adding  a  drop  of  the  former  to  2  c.c.  of  the  reagent  in 
the  cold,  there  is  an  immediate  yellow  coloration,  followed 
by  the  gradual  formation  of  a  precipitate  of  which  there  is 
an  abundant  deposit  after  10  minutes.  Tertiary  amylic 
alcohol  tested  in  this  way  in  the  cold  scarcely  shows  any 
change,  though  on  warming  it  gives  the  three  stages  of  the 
reaction  already  described.  When  a  drop  of  the  liquid  under 
examination  is  added  to  2  c.c.  of  the  boiling  reagent,  a 
yellow  precipitate  is  obtained,  which  does  not  alter  on 
standing,  in  the  case  of  pental,  whilst  with  tertiary  amylic 
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alcohol  the  precipitate  becomes  white  anil  crystalline,  and 
finally 

The  other  tertiary  alcohols  give  similar   com| nds  "I'll 

the  reagent,  always  provided  they  are  capable  ol  yielding 
hydrocarbons  of  the  ethylene  series  on  dehydration.  Pri- 
mary aivl  secondary  alcohols  do  not  form  these  compounds. 
Isop'ropylic  alcohol,  however,  which  is  readily  dehydrated 
with  the  formation  of  propylene,  gives  a  precipitate  with 
mercuric  sulphate,  bnt  with  vet]  much  less  readiness  than 
the  tertiary  alcohols.  The  esters  of  tertiary  alcohols  also 
give  a  yellow  precipitate  with  the  reagent,  and  the  testis 
v  characteristic  in  the  oase  of  the  tertiary  smylic  nitrite 
employed  in  medicine. — <'.  A.  M. 

oik;. IMC  CHEMISTRY.— QUANTITATIVE. 
Paranitranilint  Red,  Solvents  for.   C.  Kara.     Rev.  Gen. 

dCS  Mat.  Col  ,  1898,  2,  188—189. 

I'akamtkvsii.im    Rao  is  readily  dissolved  by  amido  com- 
pounds and  phenols, from  which  it  may  be  obtained  in  long, 
bluish-red,  m  i  I1'   shapi  d  i  rystals. 
The  solvent  action  may  be  applied:  — 

I.  To  render  Paranitranilini    (  immonly  pro 
on  cotton,  faster  t"  robbing. 

II.  To  estimate  the  amount  of  the  .lycstuffon  the  fibre. 
For  the  first  of  these  purposes,  the  dyed  or  printed  fabric 

is  washed,  soured,  washed  and  soaped  as  usual,  and  is  then 

boiled  for  20— 3 inutes  in  a  0*02   per  cent,  solution  of 

phenol,  after  which  it  is  washed  and  dried. 

The  determination  of  the  asodyestafl  present  on  the  fibre 

npttsbed  by  meant  of  a  Soxhlet  apparatus.   A.  square 

decimetre  of  tissue  is  taken,  dried  at  80  C,  and  weighed. 
It  i-  then  placed  in  the  extraction  tnbe  and  extracted  with 
aniline  t  ."io  c.e.)  When  the  aso  compound  has  been  com- 
pletely rem. md.  the  tissue  is  washed  with  alcohol,  then  with 
very   dilute   hydl  icid    or   ether,  and   is   then    again 

dried  I  neighed. 

The  amount  of  the  red  on  different  kind-  ol  tissues  varies 

pel    square  deci tre  from  0*034  »nu.,  in  the  ease  of  a  fine 

lawn  tissue,  to  0  ios  prm.,  in  thai  ofaheavj  flannelette, 
raised  on  both  - 

The  claret  dyestuff  from  »-napbthylamine  and  6-naphthol 
to  soluble  in  phenol  and  aniline,  and  can  be  detenu 
m  a  manner  similar  to  that  described.     The  results  obtained 
are,  however,   less  accurate,  as  a   trace  of  dyestnff  always 
is  una.  led  upon  bj  the  solvent — E.  B. 

Tartaric   Aral,   Analysis  <>f  Raw  Material  containing. 

t'liein.  Fabrik    rorm.  Ooldenberg,   Geroi t,  and   Co. 

Zeits.  anal.  Chem.  1898, 37,    8],  this  Journal, 

Detvh-   .ire  given   of  the  hydrochloric   acid  method  of 
niin.ition  of  total  tartaric  acid,  which  differs  somewhat 

ir that  formerly  proposed  (.Zeits.   Anal,  t  h.  in.  37,  318). 

—J.  McC. 

/,'      '     Method  of  Iodine   Absorption,  Tht    Reactions  in. 
.1   .1.  A.  Wjjs.    Zeits.  angew.  then,.    1898,  ,  13],  891— 

I  i  it i: a i m  (Zeits.  angew.  ('hem.  1895,  a .'•  ■»  i  attributed  the 
add  ■  "i   llulil's  solotion  to  the  presence  of  iodine 

monochloride,  and  described  ■  method  ol   determining  the 

meant  of  a  solution  ol  that 
substance.    The  author  states  that  this  formation 
chloride  •  i  lance  with  the  equation  :  — 

(i.i  Hgt  1    ill       MI     ■  8IC1,  though  p  nury 

ehloriodide   Hg(  II    is   rot I  .,-  an  intermediate  product. 

That   then        an  equilibrium   in  the  reaction  between  the 

meteiiM,  ehl I.  and  the  iodini .  is  shown  bj  the  fact  that  it 

a  solution  giving  the -nine  resn 
tlmt    of    lluld  0}  n  an  alcoholic 

solution  of  iodine  chloi 

The  iodine  chloride  thus  formed   i .  icts  with  the  water  in 
the  alcohol  in  the  solotioii,  yielding  bypoiodous  and  hi 

chloric  acid-. 

CI   •   II  ti       lit  l   ,   lll<  i 

flic   1(1     ion  ol    In  poiodoOS  acid  a  pp.   11-  t..  I..    -..  iinslal.le 

it  is  ..nly  present  in  consequence  of  it-  being  contii 
mued  I-  fast  as  it  nndergoes decomposition,     In  li 


-olution  it  is  slowly  traii-formed  iuto  iodic  acid  and  free 
iodine,  and  from  these,  in  the  presence  of  hydrochloric  acid 
iti  alcoholic  solution,  iodine  monochlor.de  is  again  produced, 
so  that  then    i-  a  complicated  equilibrium. 

<  In  adding  the  potasshim  iodide  and  water  to  the  solution 
before  titration,  the  following  change-  occur  : — 

(.).)   1(1  +  KI  =  KC1  +  21. 

(4.)   lit  1  +  111(1  -    KI   =    Kl  1   +    ll.d  +  81. 

(5.)  5HCI  +  II K>    •  :.K1      5KCI  +  3H,0  +  61. 

Theoretically  in  a  blank  determination  the  whole  of  the 

original  iodine  should  lie  found  on  titration,  and  the  -olution 
should  contain  no  free  acid,  but  in  practice  this  is  never  the 
case.  Schweitzer  and  Lungwitx  (this  Journal,  1895,130) 
and  Waller  (Chem.  /..it.  1895,    If  shown  that   the 

iodine  which  does  not  appear  on  titration  is  equivalent  to  the 
acid  formed,  and  that  the  sum  ol  the  two  equivalents  is  a 
constant.  The  older  the  solution  the  less  the  iodine  litre 
and  the  greater  the  amount  i  The  author  explains 

this  change  which  occurs  on  keeping  the  solution,  hi  the 
fact  that  bypoiodous  acid  oxidises  the  alcohol  to  aldehyde, 
as  in  the  equation — 

8HI0   !    (    ll.'i       21    •   -II.."  •   (.H,i>, 

and  that  tlii-  eau-c-  a  disturbance  in  the  equivalence  of  the 
solution,  -.1  that  the  quantity  ol  bypoiodous  acid  re-formed 
i-  less  than  that  decomposed,  whil-t  the  amount  of  hydro- 
chloric   acid   becomes    greater.     The    tr.-e  iodine    liherated, 

reacts  for  the  i  part  with  the  excess  of  mercuric  chloride 

in  the  solution  a-  in  equation  (1).  For  this  reaction  each 
atom  of  iodine  requires  J  molecule  of  mercuric  chloride. 
whilst  in  a  solution  prepared   in   accordance  with   MM's 

directions  there  i- •■  than  j  a  molecule.    ( Irdinarily,  each 

molecule  of  hypoiodons  acid  gives  .hi  titration,  according  to 
(4)  B  atoms  of  iodine,  but  when  there  i-  aldehyde  forma- 
tion, only    l  atom  i-  liberated,  and  the  tint  ond- 

iligly     smaller.      On    the    other   hand,  for   each    molecule  of 

reduced  bypoiodous  acid,  a  molecule  of  hydrochloric  acid  is 
set  free,  which  is  not  neutralised  as  in  equation  (4),  and 
which,  then  es  the  liquid  acid.     This  hydrochloric 

acid  the  author  terms  "  excess  acid."  The  stability  of 
llu l.r-  solution  i-  increased  by  keeping  the  concentration 
of  bypoiodous  acid  in  the  -olution  as  low  as  possible.  This 
i-  effected  in  Welman's  method  |  Pharm,  Z.-it.  1893,  Ap.  B), 
in  whi.h  alcohol  i-  entirely, <>t  for  the  most  part,  replaced  by 
ether,  ethyl  acetate,  oi  anhydrous  acetic  acid.  The  author 
also  found  that  a  -olution  prepared  with  absolute  alcohol 
wa-  more  stable  than  the  ordinary  -olution,  in  which  he  is 
confirmed  by  Waller  (/i.e.  eif.  I.  The  latter  obtained  the 
best  results  by  an  addition  >,i  strong  hydrochloric 
which  act-  not  by  combining  with  the  water  present,  hut  bj 
Favouring  the  formation  of  iodine  chloride,  and  preventing 
it-  decomposition  a-  in  equation  (21. 
Of  the  substances  which  are  formed  in  tin-  solution,  the 

only  our-  which  take  part  in  the  actual  addition  of  halogen 
lo  the  un-atnrated  body  ,  are  fne  iodine,  iodine  chloride,  and 
bypoiodous  acid,  (if  these,  the  first  i- -..  slowly  absorbed, 
that  it  may  l>e  neglected  in  explaining  the  reaction.  Iodine 
chloride  was  regarded  bj  Kphraim  (/or.  n't.),  and  formerly 
by  the  author  as  being  the  chief  additive  body,  but  the 
latter  ha- now  come  to  tin nclusion  that   hypoiodons  arid 

most  I"1  regarded  a-  the  principal  agent,  lie  argue-  that. 
if  iodine  chloride  were  the  substuuee,  a  solution  prepared  in 
accordance  with  Waller's  suggestion  (-uong  11(1),  and. 
therefore,  containing  nun.  iodine  chloride,  would  act  more 
quickly  than  lluhl'-  -olution,  whereas  experiments  have 
shown  the  contrary  to  he  the  case.  On  the  other  hand,  by 
shaking  on  alcoholic  solution  of  iodine  with  finely-divided 
mercuric  oxide  ami  filtering,  the  filtrate,  according  to  Koene 
(I'ogg.  Ann.  66,  80S),  contains  mercuric  iodide  and  hypo- 
it.il. »u-  acid,  and  with  this  solution  correct  iodine  values 
\.,v  rapidly  obtained.  A  numbei  ..f  determinations 
of  the  iodine  \alu.  ,,f  earthntil  oil  by  mean-  of  Hflbl's 
solution  t..  winch  various  substances  had  been  added, 
showed  that  wh.ti  these  -ul.-tanee-  favour..!  the  formation 
of  bypoiodous  acid  (c.*/.,  iodine,  mercuric  chloride  and 
water),  the  halogen  addition  took  place  more  rapidly,  whil-t 
the  oonvt  i-.  was  tie  cose  with  substance*  which  tended  to 
rd  it-  formation,  such  a-  hydrochloric  acid  and  mercuric 

iodide 
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In  determinations  of  the  iodine  number  there  is  invariably 
an  increase  in  the  "  excess  acid."  The  author  considers 
that,  besides  the  addition  of  halogen,  there  is  a  further 
reaction  with  hydrochloric  acid,  which  in  the  case  of  oleic 
acid  may  be  expressed  thus — 

C(>,H.C17H,,I.OH  +  HCl  =  C02H.C1?H33lC]  +  H20. 

But  this  only  occurs  without  further  change  in  strongly 
acid  solutions,  like  that  of  Waller,  in  which  the  amount  of 
acid  shows  hardly  any  increase  after  the  absorption.  When 
solutions  containing  less  acid  are  employed,  there  is  a  con- 
siderable increase  in  the  "  excess  acid,"  this  being  accounted 
for  by  a  splitting  off  of  the  hydrochloric  acid,  in  accordance 
with  the  equation — 

C(i,H.('17H:t,ICl  =  C02H.C'17H:1,I  +  HC1. 

The  conclusions  which  the  author  has  formed  on  this 
point  are  . 

1.  The  separated  acid  is,  ceteris  paribus,  proportional  to 
the  amount  of  absorption. 

2.  Under  the  same  conditions  different  fats  all  yield  about 
the  same  quantities  of  acid,  proportional  to  the  amount  of  fat 
taken.  But  with  substances  of  different  constitution,  such 
as  cholesterol,  allyl  alcohol,  &c,  different  figures  are  ob- 
tained. 

3.  The  greater  the  acidity  of  the  solution,  the  smaller  the 
amount  of  acid  separated. 

4.  The  splitting  off  of  the  hydrochloric  acid  is  most 
thorough  in  liquids  which  most  readily  dissolve  that  acid. 
Thus  it  is  greater  in  alcohol  containing  water  than  in 
chloroform,  and  in  methylic  alcohol  than  in  ethvlic  alcohol, 

Summarising  the  main  reactions  which  occur  in  Ilubl's 
solution,  the  author  gives  the  following  equations  : — 

1.  In  the  preparation — 

HgClj  +  41  =  Hgl.,  +  8I(  '1 
ICI  +  H.,0  -  HC1  +  Hit). 

2.  On  keeping  the  solution — 

2HIO  +  (.■JlfO  =  21  +  2ILO  +  (  ,H40. 

3.  In  the  absorption  (oleic  acid) — 

CO.,H.C,-H:ct  +  HIO  =  CO3H.C17H33I.OH 
COjH.CijHpjI.OH  +  HC1  =  CO.Jl.C17H:lL,IC'l  +  H.,0, 
and  in  a  part  of  the  fat — 

COjH.CjjHasICl  =  C02H.C17H:t2I  4-  HC1. 

— C.  A.  M, 

Iodine  Absorption,  A  New  Method  of  Determining. 
.T.  J.  A.  Wijs.     Ber.  189S,  31,  [6],  750—75-'. 

Ix  a  previous  communication  (see  previous  abstract)  the 
author  gave  his  reasons  for  concluding  that  in  the  Hiibl 
process  the  substance  chiefly  concerned  in  the  addition  is 
hypo-iodous  acid,  and  he  now  suggests  the  more  direct 
application  of  that  acid  as  a  means  of  shortening  the  time 
required  for  a  determination.  The  fact,  however,  that  it  so 
readily  decomposes  (5IIK )  =  HIOb  +  21L(  I  +  41)  prevents  it 
from  being  employed  with  any  advantage  at  first  hand.  It 
was  therefore  found  best  to  obtain  it  by  the  action  of  water 
on  iodine  chloride  (IC1  +  11,0  =  HO  4-  HIO),  using  a  solvent 
which  only  contained  so  much  water  as  would  decompose 
nearly  the  whole  of  the  latter,  and  which  at  the  same  time 
would  not  be  oxidised  by  the  hypo-iodous  acid  when 
formed.  These  ends  were  attained  with  a  solution  of  iodine 
chloride  in  95  per  cent,  acetic  acid.  This  was  prepared  by 
dissolving  13  grms.  of  iodine  in  a  litre  of  the  acetic  acid,  deter- 
mining the  titre  of  the  solution,  and  passing  into  it  a  current 
of  chlorine  (free  from  hydrochloric  acid)  until  the  titre  was 
doubled.  With  a  little  practice  the  exact  point  could  be 
hit  by  observing  the  change  in  colour.  The  solution  thus 
obtained,  was  more  stable  than  that  of  Waller,  and  was  em- 
ployed in  precisely  the  same  manner  as  Hiibl's  solution, 
with  the  exception  that  the  time  required  for  the  absorption 
was  very  greatly  shortened.  In  the  case  of  oils  with  low 
iodine  values,  it  was  complete  in  3  or  4  minutes,  and  with 
those  with  higher  values  not  more  than  10  minutes  were 
necessary,  if  too  much  oil  had  not  been  used. 

The  following  are  results  obtained  with  various  oils,  the 
first  figure  in  each  case  being  the  ordinary  Hiibl  value,  the 


second  the  iodine  value  by  the  new  method : — Linseed, 
180-91,  182-25;  liver,  160-64,  166-51  ;  maize,  124-87, 
128-56';  poppy-seed,  119-36,  119-67;  sunflower,  117'Sl, 
119-01;    sesame,    110-35,    111-87;    cotton-seed,    108*76, 

.  110-07;  rape,  102-96,  103-33;  earthnut  (arachis),  87*26, 
87-25  ;  olive,  83-27,  84-45, 

In  almost  every  case  the  numbers  obtained  were  higher 
than  the  ordinary  Hiibl  figures,  but  the  author  considered 
them  the  more  correct  by  reason  ,,t  the  results  obtained 
with  purified  allyl  alcohol.  This  has  a  theoretical  iodine 
value  of  435.  By  Ilubl's  process,  Lewkowitsch  (Oils,  Fats, 
atid  Waxes,  p.   176)   obtained  results  varying  from  349 — 

[  376.  Using  an  excess  of  75  per  cent,  of  iodine  the  author 
obtained  with  Hiibl's  solution  an  iodine  value  of  425,  and 
with  iodine  chloride  in  acetic  acid  using  the  same  excess  of 
iodine,  his  results  were  : — After  5  minutes  431  -1,  and  after 

J    10  minutes  436-8.— C.  A.  M. 

Chicory :  Its  Analysis,  S{C     A.  Kuflin.     Ann.  Chim.  anal, 
appl.  3,  114—119;  Chem.  Centr.  1893,1,  [21],  11  17. 

It  is  stated  that  badly  prepared  chieoiy  rapidly  spoils  on 
keeping,  showing  strong  formation  of  moulds  (Pencilliuih 
GlaucumxaA  Aspergillus  Glaucus).  The  following  method 
is  recommended  for  the  technical  analysis  of  chicory ; — 1. 
Matter  Soluble  in  Hoi  Water. — 15  grins,  of  the  sample, 
dried  at  100°  C,  are  triturated  with  150  c.c.  of  water,  added 
gradually,  and  the  mixture  boiled  for  half  an  hour  with  a 
reflux  condenser,  frothing  being  guarded  against  at  the 
beginning.  After  cooling,  the  insoluble  matter  is  washed 
on  a  tared  filter  with  boiling  water,  dried  at  100'  C.,  and 
weighed.  2.  Matter  Volatile  at  100°  1 '.—20  grins,  of  the 
sample  are  heated  in  a  current  of  air  at  100  C.  to  constant 
weight.  3.  Total  Ash. — 10  grms.  of  the  dried  chicory  are 
incinerated  in  a  muffle  at  a  red  heat  at  the  beginning,  and 
the  colour  and  weight  of  the  ash  are  noted.  4.  Ash 
insoluble  in  Water. — The  ash  is  treated  with  boiling  water, 
and  the  insoluble  portion  weighed  after  again  incinerating. 
5.  Ash  insoluble  in  HC1. — The  residue  from  Xo.  4  is  mixed 
with  hydrochloric  acid  to  a  thin  paste,  the  latter  dried  at 
100°  C,  taken  up  with  dilute  hydrochloric  acid  (1  in  10), 
filtered,  and  the  insoluble  portion  dried  and  weighed.  The 
following  results  were  obtained  from  10  typical  samples  of 
commercial  chicorj- : — 


Matter 

soluble  in 

\\  titer  al 

100°  c. 


IVr  Cent. 
Maximum       09'90 
Minimum       86'40 
Mean,..        87*25 


Mattel- 
Volatile  at 
100°  C. 


Total  Ash, 


Per  Cent. 

13-00 
5-10 

ll-li) 


Per  Cent. 
13-76 
4-00 


Ash  Ash 

Insoluble    Insoluble 
in  Water.      hi  11(1. 


Perl  .tit. 

11-25 

1-98 

5-80 


Per  Cent. 

10-12 

0-83 

'•93 


t  >f  133  samples  of  commercial  chicory,  taken  indiscrimi- 
nately, four  were  decayed,  47  gave  a  normal  content  of 
ash,  and  82  wen-  adulterated.  Added  earths  caused  an 
increase  of  ash-eontent  up  to  43-2  per  cent.,  whilst  other 
additions  of  leguminous  seeds,  acorns,  &c.,  were  easily 
detected  under  the  microscope. — A.  S. 

Sugar,  and  Liquids  Rich    in  Sugar,  Determination  of  Ash 
in.     G.  Morpurgo.     Cheiu.  Zeit.  1S98,  22,  [26],  257. 

To  facilitate  the  incineration  of  sugar,  the  author  adopts 
the  following  method,  which  enables  one  to  obtain  in  half 
an  hour  a  pure  white  ash  from  5  grins,  of  sugar,  or  from 
the  residue,  on  evaporating  25  c.c.  of  a  wine  containing 
20  per  cent,  of  sugar.  The  residue  from  the  wine  is  dis- 
solved in  a  platinum  dish  with  one  third  of  its  volume  of 
hydrogen  peroxide,  and  evaporated  carefully  over  a  naked 
flame  to  dryness*,  until  the  mass  becomes  brown.  It  is 
allowed  to  cool,  and  a  few  more  drops  of  hydrogen  peroxide 
poured  over  it.  It  is  dried,  and  the  carbonisation  is  com- 
menced carefully.  The  carbonised  mass  is  ignited  and 
allowed  to  glow,  without  further  heating  of  the  dish.  In 
many  cases  it  is  only  necessary  to  cause  the  platinum  dish 
to  glow  very  slightly  to  convert  the  mass  into  a  pun-  white 
ash.  If  any  dark  patches  are  visible,  they  are  moistened 
with  a  few  drops  of  hydrogen  peroxide,  after  cooling,  and 
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the  maun  again  heated  to  redness.    The  operation  is  coiu- 
ii  :is  ii. i  spark*  are  visible. 
The  action  of  the  hydrogen  peroxide  i-  twofold 
both  mechanical   and   chemical.     Daring   the   evaporation 
uhli  hydrogen  peroxide,  the  bubble*  of  gas  evolved,  reader 
the   mi--  porooa,  -•  thai   it   bums  at  a  Iowa  temperature, 
an. I  the  combustion  is  aided  by  the  oxygen.     I 
to  use  pun    hydrogen  peroxide,  which  li  sidueon 

arion.     The  method  ma]  used  in  incinerating 

drugs,  where  it  will  be  found  of  great  advanl 

— L.  J.  de  W. 

I  './/nil/.  Acid*  produced  in  Fermentation,  Formula  for  the 
l      nation  of ,  by  Dudaux's  Method.     F.  Bordas  and  de 

.1.  di    ri.arni.  et  de  «  him.   1898,  7,  [10], 
188. 
Is-  the  case  ol   a  tingle  acid  the  authors  have  devised  the 
formula — 

A  -  I     ■    n   •    N, 

in  which  A  i-  the  quantity  of  acid  contained  in  110  c.c.  "t 
quid  which  lii-  been  submitted  t..  fractional  distillation, 
F  the  factor  for  each  acid,  «  the  numbi  i  ol  c  c.'e  of  N 
Kulphuric  acid  necessary  ti  o  the  20  c.c.  of  lime 

water  used,  and  N  the  total  volume  of  lime  water  required 
t..  neutralise  the  ten  fractions.     TI. e  values  "I    F  for  the 
different    acids   an-  :    formic,   0-00039;    acetic,    0*001 
mic,  0-00088  -.  butyric,  0-00045;  valeric,  0-00051. 
In  the  ease  of  two  acids  the  formula!  a« — 

\'       ! ■-   •■  n   ■   N(R  -  K") 

A'     r    •  u  *  N(i:-H) 

A '.  I  ',  N'.au.l  A".  I •"',  N"  have  for  each  acid  the  preceding 

ii  lentions  ;  tl>i-  applies  also  t.>  n  and  N.     B,  I!'.  R 
the   values  found  f'>r   the   mixturp,  and  those   which  .or- 
r.  -|...n.l  to  each  acid.     A  table  is  given  to  show  which  acids 
correspond   t..   A'  and   A",  and  also  tlie  value  ..t  each  of 
■  it.  i  -  f<»r  d  mixture  of  a  known  nature.— J.  I..  B. 

Beer,  Eitimation  of  Alcohol  in.     1.   Bousquet     l.»  B 

fj  ■  -61. 

I  in.  authoi   reviews  the  principal  methods  which  have  been 
prop  niii.    to  time,  and  awards  thi   pn 

ii,,,..  the  i  •  ei    i-  simply  distilled 

and  the  alcoholic  content  determined  from  the  distillati   by 
means  of  the  alcoholimetcr,  tl .  ■ 

volatile  ...  ids.  being  removed  by  neutralisation  and  rc-distiUa- 
.iii.I  the  t.  nip.  r  dard  (IS    C 

— (     S 

II,.  ../.i  omi'ni .  14<  ntification  and  !>■  termination  a)  thi  Purity 
../".     Maurice   Francois.     Journ.   Phann.  Chiin.  7,  [H]» 

mm  i    theobromine  is  assuming  an  important  role  in  thera- 
peutics, the  aiiilmr  points  out   thai   ii  is  desirabli  to  have 
libihlc,  tests   for   its  identification  and  forthc  determina- 
tion of  its   purity,  in  particular  with  regard  to         freedom 
i..        II..    latter  is   readily    accomplished  by  the 
■. in-   test,  which  i  n  the  relative  tnsolubi 

ibromine    in   strong   alcohol   at   ordinary  tempcral 

the  alkaloid  are  introduced   into   a  50  c.c. 
graduated   flask,  which   is   filled  to  the  mark  with  alcohol 

!     occasionally    for    -  I     1 1  1    at     a 

temperature  ol  J"    C.,  so   as   '->   obtail  ition. 

In  c.c,  ai.  then  tiii.  i.  d  "IT  into  a  tared  vessel,  I  hi  alcohol  i~ 
i  the  residue  dried  over  sulphuric  ncid ;  the 
weight  ..I  this  should  not  exceed  0*005  grm  I'ho  relative 
Kolubilities  ol  caffeine  and  theobromine  in  alcohol  ul  ihis 
strength,  under    th«  mined. 

The  amount   >>i  eft  by  10  c.t 

solution  is  found  to  b  in.,  while  theobroniini 

only  0*004  grm,      \  containing    in   per  cent,   ol 

caffeim  and  90  per  cent,  of  tbeobr ine  will 

..f    residue.     The   crystalliui     charactei    oi   the   hit 
quite   distinct   from   that    ol    pun    theobromine.     Foi    the 
identification  of  the  alkaloid  the  following  tests  wen  npplicd  : 
i  Dissolve  0*10  grm.  ol  the  alkaloid  in  a  mixi 

I   •  .    id  and  2  e  •     of    Watl  I 

it.-  solution,  in  percent.;  a  precipitate  is  formed  which 


disappears  on  wanning;  ou  cooling,  a  mass  of  crystalline 
needles  is  deposited;  (I!.)  0*10  grm.  of  the  alkaloid  is 
ved  with  heal  in  2  c.c.  of  water  and  1  c.c.  of  hydro- 
chloric acid  ;  in  e.c.  "f  saturated  bromine  water  is  then 
added  and  the  Bask  weighed;  excess  of  bromine  is  driven 
off  by  boiling,  until  an  almost  colourless  solution  i-  obtained, 
which  is  made  up  to  its  original  "eight.  If  to  2  c.c.  of  this, 
exactly  1  drop  <>i  a  5  pet  cent,  ferrous  sulphate  solution  be 
added,  followed  by  -  or  .'1  drops  of  solution  of  ammonia,  an 
intense  indigo-blue  coloration  is  obtained.  (3.)  To  0*10  gnu. 
..f  the  alkaloid  add  ■_'  c.c.  of  water  and  l  c.c.  of  hydrochloric 

acid  and  dissolve  by  the  aid  of  heat  ;  then  add  10  c.c.  of 
decinormal  iodine  solution  when  a  dense  black  precipitate  i- 
formed.  Decant  the  supernatant  liquid  and  add  to  the 
precipitate  10  c  c.  of  10  per  cent,  potassium  iodide  solution 
and  h.at  to  about  80  C.  On  cooling,  iong,  blackish-green 
crystals  of  Joergensen's  thi         o  odide   will   Le 

foi  in. -d  and  will  ultimate!)  hall  till  the  tube. — J.  <  >.  Ii. 

XXIV— SCIENTIEIC  &  TECHNICAL  NOTES. 

Folaseium    Ca  bonylferrocyanide,   .1   Synthetic   Methodaf 
Formation  of.    J.  A.  Huller.     Comptes  Bend.  1898,126, 
0   .  1421—1423. 

Hi    the  direct   action  of  carbon  monoxide  upon  potass! 

ferrocynnide,  the  carbonylferrocyanide  is  obtained — 

K  1  ■    i  \  i.    f  CO  +  2H,0 

K   I  •    i    \  .  ,i  i  |,    .    Ml     -    K 1 1 < 

With  n  'Jo  per  cent,  solution  the  reaction  is  very  slow-  at  the 
ordinary  temperature  ;  at  l:iu  it  is  more  rapid,  and  is 
complete  in  two  .lavs.  The  solution  of  potassium  carbonyl- 
ferrocyanide is  not  precipitated  by  lead  nitrate  or  acetate. 
The  copper  Bait, obtained  by  precipitation,  has  the  formula 
Cu  FejC   x-  >     CO),      \.  C.  W. 

Acidity  [Apparent  and  Real]  of  tome  Acid*,  On  the 
Influence  of  Temperature,  "n  the  UeUrmineuHem  »f. 
V  Degener.     /cits,  fur  Spirituaind.  Io'.im,  171. 

(  i.  v  i-  s  (Z.iis.  d  Ver.  f.  Bubenzucker  lml  1894,  692)  has 
observed  that  asparagine  has  a  neutralising  power,  varying 
witl.  tin  temperature  at  which  it  is  titrated.  The  author  finds 
thai  the  apparent  acidity  of  a  solution  t>l  asparagine  boon 
with  the  temperature,  but  the  amount  is  dependent  on  the 
indicator  which  is  used.  Aspartic  ucid  behaves  similarly. 
Sulphurous  acid  I.,  havi  -  ii    the  opposite  manner  neutralising 

alkali  in  the  cold  ;  this  the  authoi  i  xplains  by  assum- 
ing for  ii  a  formula  S(0H).  in  the  cold,  and  SO(OH)s  when 
hot.        100  !  .I    neutralist       100  c.c.   of 

alkali   at  0°C.  and   \\l  ....  ul    loo     ( '.     This   is  ex- 

d  by  assuming  thai  one  of  the  hydroxy!  groups 
acquires,  when  heated,  neutralising  power.  Butyric  ucid 
behaves  similui  1\ .     t  Ixulic  acid  behaves  normally.   Glul 

acid  only  neutralises  \  asn h  alkali  as  it  should.  Succinic, 

malic,  tartaric  and  citric   acids    neutralise   more  alkali  than 

j  requires;   this  is  explained  by  assuming  thi 

mall  amount  of  anhydride. 
The  authoi  -inns  up  Ins  experiments  as  follows  ;  — 

ml    oil  .  i    bodies  possess    less   apparent 

tj    iii    the    cold    than    when    hot.     t  omplex    molecular 

groups   which   are   present    in  the  cold  ar.   broken  up  when 

healed. 

2.  Othei    acids   which    havi    been   neutralised  when  cold 
Income  alkaline  when  heiiti-il :  this  is  caused  !i\  the  exist 
ol  ortho-salts,  which  arc  decomposed  when  heated. 

oi. mi  hydroxy  I  groups  w  Inch  attain  acid 
piopcrtie-i  when  heated. 

I.  Other  acids  possess  the  same  apparent  acidity  hoi  01 
cold;  or  other  multihasic  acids  have  their  true  acidity  di-- 
guised  by  thai  of  the  different  -alts  nhich  may  be  formed. 

5.   Other  acids  form  anhydrides,  which  are  only  hydrated 
ii  iting.  and  consequently   do  not  show  their  full  neutra- 
lising pow.r  until  this  is  effected.  —  A.  I..  S. 

Copper.alkali-G  I     npoundi     F.  Bullnhcimer.    llt-r. 

18,  31,  i  10],  1 168     1 1 
lii.imi.    acid,    glycerin,   and   other   compounds    pi.  vent 
the  precipitation  or  coppei  by   alkali-.     The  toluble  com- 
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pounds  formed  have  not  hitherto  been  isolated.  A  copper 
sodium  glycerate  maybe  obtained  by  the  following  methods  : 
— Allow  5  grins,  of  copper  hydroxide,  15  c.e.  of  water, 
2"5 — 3  grms.  of  glycerin,  and  3  grins. of  caustic  soda  (from 
sodium)  to  stand  in  a  closed  vessel  until  the  alkali  has  dis- 
solved, add  50  c.e.  of  96  percent,  alcohol,  filter,  and  then 
alcohol  to  the  filtrate  until  a  decided  cloudiness  appears. 
After  6 — 10  hours  fine  blue  needles,  united  to  cubical  or 
warty  masses  appear.  These  are  dried  in  vacuo  without 
desiccating  agents.  Or  to  a  solution  of  copper  acetate  in 
150  C.C.  of  alcohol,  50  c.e.  of  water,  and  6  grms.  of  glycerin, 
saturated  at  60°  O,  add  the  solution  of  5  grms.  of  sodium  in 
100  c.e.  of  90  per  cent,  alcohol,  filter  whilst  warm  and  let 
stand.  The  crystals  obtained,  possess  the  composition 
represented  by  (C:tIIsO.,CuXn  1,  +  C2H5.OH  H  9HaO.  The 
compound  is  readily  soluble  in  water,  absorbs  carbonic  acid 
from  the  air  with  formation  of  copper  carbonate,  and  is  not 
decomposed  by  acids  in  the  cold.  Kept  at  100°  the  com- 
pound loses  (',,H;.OH  4  6HoO,  but  cannot  be  obtained 
anhydrous.  Another  compound,  ( ':1H50:,UuXa  +  3H«(  I,  is 
obtained  by  similar  methods  when  copper  nitrate  or  copper 
hydroxide  and  sodium  nitrate  are  employed  ;  this  always 
contains  about  4  per  cent,  of  sodium  nitrate.  A  copper 
lithium  glycerate,  C3H503CuLi  +  6HS(  I,  was  isolated.  The 
potassium  compounds  have  not  been  obtained  pure. 

—A.  C.  W. 

Fluorescence  Phenomena  in  the  Coumarin  Series. 
H.  Kuuz-Krause.     Her.  31,  [8],  1189—119:!. 

When  ehrysatropic  acid  (-1  .hydroxy .  a.methoxycoumarin) 
which  in  aqueous  or  alcoholic  solution  shows  a  fine  blue 
fluorescence,  is  treated  in  a  solution  in  absolute  alcohol  with 
metallic  sodium,  hydrogen  is  given  off,  and  a  voluminous 
precipitate  of  a  sodium  compound  is  formed.  This  is  very 
hygroscopic  and  dissolves  in  water  to  a  deep  yellow 
solution,  having  a  blue  fluorescence,  tin  investigating 
other  coumarin  derivatives,  it  was  found  that  more  particu- 
larly umbelliferon,  daphnetin,  and  aesculetin,  give  similar 
sodium  compounds.  From  his  results,  the  author  concludes 
that  fluorescence  and  the  reaction  with  metallic  sodium  of 
the  coumarin  molecule,  is  brought  about  or  is  increased  by 
the  introduction  of  side  chains  into  the  benzene  ring  whilst 
the  number  of  the  hydroxyl  or  methoxyl  groups  has  no 
effect  on  the  fluorescence.  According  to  li.  .Meyer  (Ber. 
31,  513;  this  Journal  1898.  418)  fluorescence  is  dependent 
upon  the  presence  of  a  closed  chain  fluorophore,  hut  it 
appears  more  probable  that  in  solution  the  lactone  ring 
uo  longer  exists,  and  that  to  this  is  due  the  fluorescence. 
The  behaviour  of  coumarin  supports  this  view  since  its 
solution  only  fluoresces  after  some  time,  and  moreover 
o-coumaric  aeid,  which  docs  not  contain  the  lactone  ring, 
shows  a  fluorescence  although  in  this  case  it  is  green. 
Further  evidence  is  afforded  by  analyses  of  the  sodium  salts. 
since,  in  certain  preparations,  not  only  is  the  lactone  ring 
opened  by  the  action  of  sodium,  but  the  1 1 C  :  (  II  group  is 
also  reduced  to  NaHC.<  IHNa.  The  organic  bases,  aniline, 
pyridine,  quiuoline,  do  not  react  like  alkalis.  For  example, 
ehrysatropic  acid  dissolves  to  a  colourless  solution  in  aniline, 
whilst  the  solution  in  pyridine  is  yellow  but  non-fluorescent. 
<  *n  the  other  hand,  these  bases  give  well  crystallised  products 
with  different  coumarins.  Other  compounds,  belonging  to 
this  group  which  exhibit  fluorescent  phenomena,  are  the  con- 
densation products  obtained  from  coumarin  with  phenols. 

— T.  A.  1,. 

Carbon  Monoxide  in  Blood,  The  Amount  Normally 
Contained.  II.  Nieloux.  ( 'omptes  Bend.  126,  [21], 
152G— 1528. 

Both  Desgrez  and  the  author,  and  St.  Martin  ( this  Journal 
1898,  603;,  have  recognised  the  presence  of  carbon 
monoxide  as  a  normal  constituent  of  the  blood  of  animals 
living  in  I'aris.  The  author  has  tried  to  decide  whether 
this  gas  is  slowly  fixed  by  the  haemoglobin  of  the  blood 
from  the  air,  or  is  generated  in  the  organism,  by  examining 
the  blood  of  a  country  dog.  The  amount  of  carbon  mon- 
oxide found  was  as  great  as  that  in  town  animals,  but  the 
author  does  not  regard  the  experiment  as  conclusive,  and  is 
pursuing  his  investigations.— -J.  T.  D. 


Carbon  Monoxide  in  the  Blood,  Influence  of  Aspky.ria  on 
the  Quantit//  of;  Production  if  Carbon  Monoxide  in  the 
Organism.  M.  Xicloux.  Comptes  Bend.  1898,  126 
[■22],  1595—1598. 

Thk  blood  contains  a  combustible  gas  (X.  Grehant).  This 
gas  contains  hydrogen,  "formene"  (X.  Grehant),  and 
carbon  monoxide  (I..-G.  de  St.  Martin).  In  order  to  test 
this  hypothesis,  advanced  in  a  former  communication 
(Comptes  Bend..  May  23,1898),  the  author  takes  advan- 
tage of  the  fact  that  under  asphyxia  the  quantity  of  carbon 
monoxide  in  the  blood  is  diminished,  lie  finds  that  dogs 
asphyxiated  just  short  of  death  afterwards  regain  in  the 
course  of  an  hour  the  amount  of  carbon  monoxide  originally 
present  in  the  blood.  He  proves  that  the  gas  cannot  be 
derived  from  the  atmosphere,  and  concludes  that  it  is  a 
normal  product  of  the  organism  itself.  Details  of  the 
experiments  are  given. — T.  A.  1,. 

Tk.utk  d' Analyse  des  Substances  MiniSb.ai.ks.  Pair 
Aixilphe  Carnot,  Membre  de  1'Institut,  Inspecteur- 
general  des_  Mines,  Professeur  et  Directeur  des  Labora- 
toires  a  1'Ecole  superieure  des  Mines.  Tome  Premier. 
Methodes  lien,  rales  d'Analyse,  Qualitative  et  Quantita- 
tive. Vve.  Ch.  Dunod,  Editeur,  Quai  de-  Grands- 
Augustins  19.  1898.  Price  35  frs.  H.  Grevel  and  Co., 
33,  King  Street,  <  event  Garden,  London,  W.< '. 

An  important  work  treating  in  detail  of  the  analysis  of 
mineral  substances,  this,  the  fitst  volume,  being  devoted 
tii  "General  Analytical  Methods,  Qualitative  and  Quan- 
titative." This  first  volume  contains  an  introduction, 
subject-matter  filling  978  pages,  and  illustrated  with  357 
engravings,  having  also  a  table  of  contents,  and  an 
alphabetical  index. 

The  text  is  subdivided  into  11  chapters,  treating  of  the 
following  leading  subjects : — I.  Blowpipe  Tests.  II.  Flame 
Reactions.  III.  Spectroscopic  Work.  IV.  Micro-chemical 
Tests.  V.  Qualitative  Analysis  by  the  Wet  Methods. 
VI.  Principal  Characteristics  of  Acids  and  Bases.  VII. 
Reagents.  VIII.  Preliminary  Tests.  IX.  Processes 
according  to  the  Dry  Methods.  X.  Processes  according  to 
the  Wet  Methods.  XI.  Electrolysis: — («.)  Production  of 
the  Electric  Current.  (/<.)  Electrodes.  (c.)  Metallic 
Deposits,  &c.  XII.  Volumetric  Methods  of  Analysis. 
XIII.  Colorimetric  Tests.     XIV.  Gas  Analysis. 

Xotes  on  Volumetric  Analysis.  By  Arthur  Thorn- 
ton, M.A.,  Senior  Science  Master.  Bradford  Grammar 
School;  and  Marchawt  Pearson,  B.A.,  Assistant 
Science  Master.  Bradford  Grammar  School.  Longmans, 
Green,  and  Co.,  39,  Paternoster  Kow,  London,  New 
York,  and  Bombay.     1898.     Price  2s. 

8vo  volume  containing  preface,  table  of  contents,  77  pages 
of  subject  matter,  and  an  alphabetical  index.  There  are 
four  illustrations  in  the  text,  which  is  subdivided  as 
follows: — I.  Inductory.  II.  Apparatus.  III.  Conditions 
of  Experiment.  IV.  Neutralisation.  V.  Oxidation.  VI. 
Iodomctry.      VII.  Precipitation  Methods. 

The  Extra  Pharmacopoeia,  Revised   in   accordance   with 
the    "  British     Pharmacopoeia,"    1898.       By     William 
Martinu  vi.e,  E.L.S.,  F.C.S.,  Member  of  Council  of  the 
Pharmaceutical  Society,  and  late  Examiner.     Serotherapy, 
Organotherapy,  Medical  References,  and  a  Therapeutic 
Index      By  W.  Wynn  Westcott,  M.B.     Ninth  Edition. 
H.  K.  Lewis,   130,  Cower  Street,  London,   W.C.     1898. 
Price  10s.  6rf. 
This  is  the  ninth  edition  of  the  work  above-mentioned,  the 
eighth  edition  of  which  was  noticed  in  this   Journal,  1895, 
525.     The  eighth  edition  contained  584  pages  of  subject- 
matter,  whilst  this,  the  ninth  edition,  numbers   626   pages. 
It  is  stated  that  "The  principal  changes  effected  in  the  work 
have  been  due  to  its  revision  with  a  view  to  briDg  it  into 
accord  with  the  recent  official  Pharmacopoeia."  "  The  new 
synthetic  compounds,  Eucaine,  Holocaine,  and  Orthoform, 
having  local  anaesthetic  properties  allied  to   Cocaine,  have 
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be.  11  studied.  Compounds  of  Silver,  tl>.-  Citrate  and  Lac- 
tate, Argentol,  Argonin.and  Protargol  have  been  introduced 
to  medical  practice,  and  ar.-  noticed.  The  compound! 
Glycerophosphoric  Acid  haye  been  employed  as  nervine 
tonics.  Men  Bismuth  compounds,  Cblorodyne  equivalent! 
inn    Suocedanea,   Antipyretics,   and    Vntiseptics   for 

ini :  iawi     at  extei  nal  use,  nave  been  lai  yed  ; 

the  last  group  >1,  ( IreosoUj,  and 

( pounds."  "  The  controversies  on  Hyoscine  and  Scopo- 
lamine, and  on  Pilocarpine  and  Pilocarpidine,  are  referred 
to,  a-  W.II  a-  Eupbthalmine  -a  synthetic  compound  for 
producing  mydriasis,  and  Urotropine,  a  solvent  for   Uric 

add,  designed  to  assist   in  its  eliminati "     "Sewnn 

graph  ■  '  alci   <•< 

Chelidonium,  Digitalis,  compounds  of  Memory  and  oi  Iron. 
Mustard,  Opium,  Urango,  Rose;  Mescal  Buttons,  and  other 
,1,  ngs  "  ■•  Xhc  revolution  in  the  official  strength  of  Alcohol 
i-  explained  by  two  tables,  which  may  be  fot  ictical 

utilit\  for  tli.'  preparation  of  tin-  several  degrees  of  dilution." 

I  ;    rapeutic    Lndei    lias   I ixtended,    and    now 

includes  a  classified  list  of  antidotes  to  various  poisons." 
The  work  i--  of  the  si/-  known  as  medium  •JUiui. 

Jaubbucb    dbb  (Hi  Mir.      Berioht   iiber  .lie  wichtigsten 

britte  il.r  reiuen  and  angewandten  Chemie,  unter 

Mitwirkung  von  II.   Beckobts,  C.A.  Bis i.    B.  F. 

Ill  RBI  ..1.  M.  KDEB,  P.  Kill  I  Ml,  v  m.i.  II,  (  '.  II  u  881  RUA1W, 
|      U      Ki  -ll  B,  J.  I.l  w  Miiri  WCH,  M.   \l  w.ikljl,  F.  I!  oi 

ham H,  and   K    Sbubebt.     Berausgegeben  von  Richard 
VIkveb.     VII.  Jahrgnng.    1897.     Friedrioh  Vieweg  und 
Sohn,  Braunschweig.   1898. 
s\..  volume,  bound  in  cloth,  containing  a  report  for  the  year 
I897  of  the  progress  oi   pun    ind  applied  chemistry  during 
that  pet  iod.     Tl  matter  fills  49  I  pages.     It  i 

ceded  b]  a  tabli  •  and  is  followed  by  alphabetical 

indexes  of  subjects  an.)  authors,  The  various  brauchi  -  of 
pure  and  applied  cbemistr]  treated  of,  are  as  follows:— 
I.    Physical    Cheiuistr]    CF.    w-  Kuster).      II.    Inorg 

[II.  Orgs  try  (l      \ 

ioIVi.     IN'.  Physiological   I  ;  Fr.    Roliniann  | 

V.  p  I  nomistr]    t  II.   I.  VI.   I  he 

tuffs    (II.  1  \  1 1.     Agricultural 

Chemi  trj  (M.  Marckei  and  \\  Naumann)  \  1 1 1.  Metal- 
lurgy (E  F.Diirre).    IX.  Fuels  and  Kxplosives.    Inm 

■  ii.-al  Tecbnolo  j    (I      Haussermann).     V  Techno 
of  Carbohydrates  and  Fermentntion  (M.  Miircker,  \V.  Nau- 

maiin,  and    L    Bflh \l.    Tecbnologj    of    Fats   and 

Petroleums  (J,  Lewkowitsch).  XII.  Chemistr]  of  Coal 
l.n  an. I  Dyestufls  (.Richard  Meyer),  Mil.  Chemical 
led  Textile   Fibres    (P.    Friedlandcr).      M\  . 

Photo     i]  )'      -l.  M    Eder  and  K.  Valenta). 


Crane  Import. 

rill/ 1  S 

Pki/i   fob   Mil  iii-  »iih..ii   Wniii    Phosphorus. 
Eng.  and  Minimi  ./,.  .Inn,  25,  1898,  758. 

United    States   Consul   Roosevelt    at    Brussels  furnishes 
further  details  concerning  the  offer  ofthe  Belgian  Govern- 

iii.  in  ol  u  pi  franca  for  the  invi  ntion  of  a  match 

phosphorus.     The  competition 
the  conditions  which 
i.      d     o  conipi  t  lion  mtisl 
as  follows:     Th.  paste  must  offer  to  th  and 

friction  such   n    resistance  that  dangerous  i  tplosionj    mav 
not  be  apprehended  during  the  ]  tare.     It 

iiiu-t  not  contain  onj   matter   which   by  it-  emanation 
otherwise  may  !■     !  Mi.    process  of  inanu- 

faeturutothc  health  ol   tin'   workmen.     Tbc  matches   must 
ignite  on  any  surface  (even  on  - 

natives  of  humidity  and  dryness,  of  heal   and  cold,  in  the 
average  limits,  the]  most   maintain  Ihoii   capacity  to  easily 

ignite  ami   not  be    subject  to  spontnne I nposition, 

•    irhrn  struck,  must  not  On  .»  ..IT  an]  subsl 

ol  a  nntllri    to    l.i-  r a  |  I  hi  y   tinl-t 

n. . i  nxie   fumes.     Preference   will   l»    given    to 


match.  -  th.  paste  of  which  does  not  contain  any  poisonous 
ingredient.  These  matches  must  also  not  he  susceptible 
to  friction,  so  that  under  ordinary  conditions  they  will  not 
Basil]  ignite  in  tin1  consumer's  pocket,  and  that  they  may  be 
transport.-.!  and  stored  without  danger. 

Pbizi:   i  on    BsSAI    OH  "Tut    I'liuri    OF   Mirnui    01 

\MM(iM  v     i\     A. .III.  1111  ItK." 

I  In  Sulphate  of  Ammonia  Committee  offer  the  sum  of 
guineas  to  I..-  given  for  theb  lay  on  the  following 

subject:  "The  Utility  of  Sulphate  of  Ammonia  in  Agri- 
culture." The  subject  to  he  treated  from  a  practical  and 
scientific  point  of 

lie  Committee  b  'he  servic f  Mr.  William 

C,  Little,  Member  of  the  late  Royal  <  ommixsioas  on  Agri- 
culture, and  Dr.  Voelokei .  1  lonsultiug  ( Ihemist  to  the  Royal 
Agricultural  Society  of  England,  to  act  as  judges  of  the 
essays  tent  in.  In  the  event  of  any  difference  arising, 
.Mr.  Samuel  loovlandson.  a  member  of  the  Council  of  the 
Itoyal  Agricultural  Society  of  Bngland,  will  act  as  ratal 

The  essays  must  be  in  the  English  language,  and  written 

..i e  side  of   the   paper  only:  they  must   further  hear  a 

distinguishing  motto  or  nom  rft<  plume,  but  not  the  names 
of  the  authors. 

Each  author,  when  Bending  In  his  essay, must  at  th. 

time  write  liis   name   and    address    on  a  slip,  which  In     shall 

enclose  iii  a  separate  envelope,  seal  the  letter,  and  write 
outside  it  the  motto  or  mini  il*  plume  he  adopts  lor  his 
essay.  The  essay  and  the  envelope  containing  the  slip,  to 
be  sent  in,  under  one  cover,  to  the  undersigned. 

The  envelopes  containing  the  names  of  the  authors  will 
he  opened  in  the  presence  of  the  Committee  after  the  judges 
have  made  their  award. 

All  essay-  must  he  in  the  hands  of  the  undersigned  not 
later  than    November  15th,  ls'.is.      The  selected    essay  will 

I... ic    the    property   of    the    Committee,   who 

themselves  the  right  to  make  such  use  of  it  a-  they  in.i\ 
think  fit. 

The  Committei  also  reserves  to  itself  the  right  to  pur- 
chase, for  a  sum  not  .  sci  eding  50  guineas,  any  ..t  the  other 
i'ssa\-. 

\\ .  ( i.  I'.i  nan  \  i  Chairman  ), 

■t,  ffencburch  Avenue,  London,  1   C, 


TARIFF  CHANGES  AM)  CUSTOMS 
REGULATIONS. 

rj.8.  Drawback  on  Ctanidb  op   Potassium. 

/■;«./.  mill  Mining  ./..  July  2,  1898,  II. 

The  Trcasur]  Department  has  issued  the  following  regu- 
lations for  the  allowance  of  drawback  of  duty  on  cvanidc  of 
potassium  manufactured  from  imported  yellow  proaakrtn  of 
potash:-  "tin  the  exportation  of  cyanide  of  potassium, 
manufactured  bj  the  Roessler  and  Hassraobur  Company,  oi 
N.w  York  City,  in  the  manufacture  of  which  no  other  than 
imported  yellow  prussiati  of  potash  is  used,  a  drawback  will 
be  allowed  equal  in  amount  to  the  dut]  paid  on  the  imported 
material  so  used,  loss  the  legal  deduction  of  l  per  cent. 
The  entr]  under  which  the  merchandise  is  to  be  inspected 
ami  laden  must  show  the  marks  and  numbers  of  the  shipping 
packages,  with  the  contents  thi  reof,  and  the  gross,  tare,  and 
net   weight    "i    each    package   »i  ibi    drawback 

entry  inu-t  show  the  nut  weight  of  the  exported  merchandise, 
and  the  manufacturer's  declaration  thereon  must  state, 
in  addition  to  the  usual  averments,  that  the  said  merchan- 
dise was  manufactured  after  the  formula  set  forth  in  theii 
filed  with  the  collector  of  customs  at  v  « 
York,  Samples  may  be  taken,  or  sworn  samples  accepted, 
as  ordered  bj  the  collector  to  l.e  submitted  to  the  appraiser 
for  tuoh  expert  examination  as  may  he  required;  and  in 
the  liquidation  of  the  entries  the  qnantit]  of  yellow  prussiatc 
,.i  potash  which  ma]  I"-  taken  as  the  basis  ol  allowani 
drawback   simii  not  exceed  ISO  lb.   fo  mo  lb.    of 

cyan  |  '.mi  exported,    after    official  verification    of 

weiebl  by  a   lint.  ,1   StHU  I  «  I 
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Dutt  on  Coal  Tar   and  Products. 

Eng.  and  Mining  ./.,  June  25,  1898,  758, 

A  decision  was  handed  down  on  June  11th  by  the  Board 
on  Classification  of  the  United  States  ( leneral  Appraisers  on 
the  protest  of  Samuel  Cabot  against  the  eollector  at  Boston 
on  an  importation  of  merchandise  invoiced  as  "  crude  tar 
acids,"  "  tar  oil,"  "  creosote  oil,"  and  "  coal  tar  product 
creosote."  The  merchandise  in  question  is  an  oily  substance 
of  a  dark  brown  colour  and  disagreeable  odour,  the  product 
of  the  distillation  of  coal  tar,  and  is  of  the  same  general 
character  as  the  merchandise  which  was  tin' subject  of  the 
board's  decision  on  June  23rd,  1896,  and  resembling  that 
which  was  the  subject  of  the  board's  decision  of  July  23rd, 
1896,  which  were  reversed  by  the  United  States  Circuit 
Court  for  the  Eastern  District  of  Pennsylvania  and  the 
United  States  Circuit  Court  of  Appeals  for  the  Second 
Circuit.  Following  these  decisions  of  the  courts  the  board 
sustained  the  claim  of  the  protestants  that  the  merchandise 
is  entitled  to  free  admission  under  the  provisions  of  para- 
graph  443,  Act  of  August  28th,  1894,  and  reversed  the 
assessment  of  duty  at  25  per  cent,  ad  valorem  under  the 
provisions  of  paragraph  60  of  the  same  Act. 

Samples  of  Perpumed  Spirits  bt  Parcel  Post. 
Cltem.  and  Druggist,  July  9,  1898,  65. 

Under  a  general  order,  the  lioard  of  Customs  have 
hitherto  permitted  samples  of  tea  and  tobacco  to  be  sent 
bv  parcel  post  from  ( 'ustoms  bonded  warehouses  to  places 
abroad.  This  permission  is,  by  an  order  dated  July  4,  to 
be  extended  to  perfumed  spirits  manufactured  in  a 
bonded  warehouse,  provided  "  no  single  parcel  of  perfumed 
spirits  shall  contain  less  than  125  galls."  Free  goods  may 
be  included  in  the  same  parcel,  the  usual  Customs  con- 
ditions as  to  re-importation  being  observed. 

Germany. 

Dull/  on  Incandescent  Mantles. 

One  entirely  new  article  is  inserted  on  the  Customs  list, 

namely,  mantles  for  incandescent  lights  (Gliihstrumfe). 

The  following  is  a  full  translation  of  this  new  addition  : — 

(No.  12)  (Gluhstriimpfe)  mantles  for  incandescent  lights 

(glow  substances  for   lighting  purposes,  steeped  in  solution 

of  salts  of  certain  metals,  thorium,  cerium,  &c.)  :  — 


No.  in 
Tariff. 


Dutv  per 
UK)  Kilns. 


2d3 

20c3 


Marks. 
L20* 


95  r 
120" 


Free. 


Mantles,  not  burnt-out  (same  as  cotton- 
hosierv). 

By  "  Treaty  "  tariff 

Mantles,  not  burnt-out,  combined  with 
parts  of  lamps  out  of  non-precious 
metals. 

Mantles,  burnt-out 

Mantles,  burnt-out,  combined  with  parts 
of  lamps,  to  be  treated  as  goods  out 
of  the  component  metals,  in  combi- 
nation with  other  metals. 


Note. — The  combination   of  asbestos   mantles    with  an 

asbestos  thread  for  hanging  purposes,  is  not  included  above  ; 
nor  are  burnt-out  mantles,  steeped  in  gelatin,  collodion, 
gum  shellac,  &c,  for  the  purposes  of  transport,  included. 

Denaturalisation  of  Oils  at  the  Custom  House. 

Her  Majesty's  Ambassador  at  Berlin,  transmits  trans- 
lation of  an  extract  from  the  Central  Blatt,  having  reference 
to  a  decree  of  the  Bundesrath,  as  follows  : — 

"  The  Bundesrath,  in  its  sitting  on  May  20th,  decreed 
that  Note  4  to  the  article  "  Oils,"  on  pages  315  to  316  of 
the  official  list  of  goods  in  the  Custom  House  Tariff 
(Waarenverzeichnisszum  Zolltarif),  was  to  take  the  fol- 
lowing new  form  : — 

•  The  denaturalisation  of  cotton-seed  and  castor  oils  is  to 
be  effected  by  the  addition  of  1  kilo,  of  turpentine  oil, 
100  grins,  of  oil  of   rosemary,  250  grms.  of  lavender,  pink. 


bergamot,  orange,  or  lemon  oil,  1  kilo,  of  ordinary  strong- 
smelling  petroleum,  3  kilos,  of  caustic  lye  of  the  specific 
gravity  of  1  "29,  or  3  kilos,  of  lye  of  soda  (natronlauge)  of 
the  specific  gravity  of  1-34  to  11)0  kilos.,  gross,  of  cotton- 
seed, tree,  or  castor  oils. 

"  That  of  earth-nut  (arachis)  oil,  coming  from  most- 
favoured-nation states,  is  to  be  effected  by  the  addition  of 
1  kilo,  of  concentrated  sulphuric  acid  or  of  3  kilos,  of  lye  of 
soda  (natronlauge)  of  the  specific  gravity  of  1*34  to 
lot)  kilos.,  gross,  of  earth-nut  oil. 

"  The  means  of  denaturalisation  is  by  well  stirring  and 
mixing  with  the  oil.  The  caustic  lye  is  to  be  added 
hot. 

"  The  denaturalisation  will,  ordinarily,  take  place  in  the. 
business  offices  of  the  person  requesting  it. 

"  By  special  permission,  the  denaturalisation  can  also  be 
effected  by  other  ingredients." 

France. 

Chemical  Tariff  Changes  since  1892. 

Chem.  and  Druggist,  Jul//  16,  1898,  102. 

The  French  Customs  are  responsible  for  occasional 
changes  of  tariff,  which  are  only  announced  by  circular,  so 
that  British  trailers  have  difficulty  in  learning  of  them.  The 
British  Chamber  id'  Commerce  in  Paris  have  just  collected 
ali  such  orders,  and  have  published  a  circular,  in  which  61 
changes,  which  have  been  made  since  the  promulgation  of 
of  the  French  tariff  in  1892,  are  recorded.  The  following 
are  the  items  which  interest  our  subscribers,  the  rates  being 
per  100  kilos,  unless  where  otherwise  stated  :  — 


Articles. 


Duty  under  Old 
Classification. 


Iodised   antiseptic 
tissues. 


Unrefined  vaseline 

Precipitated  phos- 
phate of  lime. 

Essences  of  Indian 
geranium,  pal  ma 
rosa,  and  andro- 
pogon. 

Acetic  ether 


Pyrazolon  and  ant  i- 
pyrin. 

Accticacid. crystal- 
lised. 
Salol 

Antifebrin 

Santonin 


"  Bromide,  classed 
as  alcoholic 

chemical  product; 
to  be  classed  as 
broni." 

Theobromine 


Permanganate     of 
potash. 


Duty  according  to  the 
nature  of  the  tissue. 


28  frs 

5  per  cent,  ail  nil. 


Duty  under  New 
i  hisMtieation. 


Ditto,  plus  duty  on 
iodine  contained,  at 
the  rate  of  4  frs.  per 
kilo. 

!'  frs. 

Free. 


501)  frs 60  frs. 


.10  frs..  plus  denatu- 
ralisation tax  at  the 
rate  of  1*25  litre  of 
alcohol  per  kilo. 

S  per  cent,  ad  val.  . . . 


5  per  cent,  nd  vnl.  . . 
15  frs 


138  f is 

5   per   cent,  ad  ra/., 

plus     the  alcohol 

duty. 

5  per    cent,  ad  ml., 

plus     the  alcohol 

duty. 


.",    per    cent.    '"1     r>i/.. 

plus     the     alcohol 
duty  on  30  kilos,  of 
alcohol  per  kilo,  of 
theobromine. 
S  per  cent,  ad  ral.  . . . 


30  frs..  plus  denatura- 
lisation tax  :it  the 
rate  of  0'73  litre  of 
alcohol. 

253  frs.  for  pyrnzolon 
:nnl  .",  pei-  cent,  ad 
vl ..  plus  99  frs.  for 
antipvrin. 

60-75  frs. 

15  frs..  plus  duty  on 
alcohol,  at  the  rate 
of  60  frs.  per  100 
kilos,  of  salol. 

25  frs. 

5  percent,  ad  vol. 


50  frs. 


5  per  cent,  ad  val., 
plus  the  alcohol 
duty  on  25  kilos,  of 
alcohol  per  kilo,  of 
theobromine. 

II)  frs. 


Oxalic  Acid. — It  is  notified  that  the  legal  tare  on  oxalic 
acid  imported  in  wooden  cases  or  barrels  is  fixed  at  9  pet- 
cent. 

Acetic  acid,  when  denaturalised  in  bond,  is  to  be  pa~s,d 
free  of  the  internal  tax  only  when  leave  has  been  obtained 
from  the  Directeur  des  Contributions  Indirectes. 

"  Bromide  "  is,  we  presume,  ethyl  bromide. 

We  note  further  that  during  January-  May  this  year 
Great  Britain  exported  to  France  chemical  products 
amounting  in  value  to  13,060,000  frs.  (.nearly  11  million 
francs  less   than  in   the  same  period  last    year),  and  France 
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exported  to  us  r,,038,OOti  frs.  worth  of  the  Bame,  or  nearly 
half  a  million  more  than  in  1897. 

I     Mllll    ST  Ml  -. 

Custom*  Decision*. 
died  ih.nl  oil,  attar  oil,  which  is  not  known  com- 
mercially or  scientifically  a*  distilled  oil,  isentitled  to  free 
entry  as  a  preparation  of  coal  tar  under  paragraph  • 
of  1894 

Carbolineum,  or  tar  oil,  is  free  of  duty  as  a  product  of 
coal  tar  under  paragraph  148,  Act  of  1894. 

All  indigo  is  to  be  admitted  free  of  duty,  whether  il 
from  Bengal  plants  or  coal-tar  products, 

Ores  containing  less  than  10  pet  cent,  of  iron  and  from 
40  to  "in  per  cent,  of  manganese,  or  ovi  nmereialiy 

known  as  manganese  ores,  and  free  of  duty. 

Ground  sulphide  of  antimony  ore  is  tree  under  para- 
graph  476,  Act  of  1897.  The  men-  rough-grinding  of  the 
ore,  for  convenience  of  transportation,  is  no  bar  to  tree  im- 
portation  uudci  the  said  paragraph. 

Kxpom  Hi  n  n\  Spanish  lim-.  Obk. 

Bd.  of  Trade  ./.,  Jul 

A.  telegram  front   Her  Majesty's   Ambassador  at  Madrid 

has  been  received  at  the  (foreign  i  (fljoe,  in  which  it  is  -tut,  d 

thai  the  Spanish  export  duty  on  iron  ore  hu-  been  fixed  at 

25  ,-,  utimoa  pet   1,000  kilos.,  this  rate  taking  effect  fromtbe 

2nd    instant, 

DIPLOMATIC  AND  <  ONSD1   I/.'  REPORTS. 

Kl  l-nitr   OM   Tin:   Tl:u.r    01     GrRMANI    FOB    1897. 

Dipt,  and  Cons.  Reps.,  i  2180],  1-20. 

Leather.  -Ahout  the  normal  quantity  of  leather  was  im- 
ported from  England  during  the  first  half  of  1897,  but  in 
the  second  half  the  amount  was  greatly  dimished,  because, 
owing  to  ii  scarcity  of  the  raw  material,  the  price  of  leather 

Ma-  ,  'I  ill  in  i rmani      In  consequence 

of  the  high  prices  ruling  in  Kn  irge  quantity  of 

Hole-leather,  leather  waste,  Ssc.  was  exported  thither  from 
Germany.  It  is  stated  that  the  trade  in  leather  between 
iml  and  Germany  in  no  longer  as  important  us  it  was, 
owing,  on  the  one  hand,  to  the  nigh  import  duty  (17*.  9rf. 
and  35*.  Od.  pi  r  2201  lb.),  aud  on  the  other,  to  the  fact 
tli.it.  in  consequence  of  the  great  improvement  in  technical 
details  in  German  tanneries  during  the  past  10  or  IS  years, 
coarse  black  leather  run  l»  produced  in  Germany  no 
dearei  than  in  Kngland.  Sole  leather  and  prepared  hi 
skins  urc  now  exported  to  Englund.  The  export  trai 
England  of  the  liner  kinds  of  leather,  as  "  ki| a,"   calf  skin, 

&c.,   ban    greatly   diminished.      The    export     trade    ft 

i  i  [land   ' mi  hm   ol  different  kind     ol   tanned 

Htkin  ind  lustrnlian  tanneries,  and  of  hu 

and  en»  hides  from  East  Indian  tanneries,  1ms  been  ahout 
ili,.  tame  during  1897  as  in  1898.  The  decree  issued  bj 
the  German  Government  on  Feb,  9,  1897,  forbidding  the 
import  of   ill  Bkins  and  hide  from  the  East  Indies,  has  been 

Mile, I. 

Copper.  -The  copper  industry  of  Germany    has  shown 
a  very  large  increase  during  the  past   year,  but,  owi 
the   increased   home   demand,    no   export    trade  has   been 
undertaken,     The  import  i]  per  from  England  has 

decreased,  the  red   bj  the  increased  con- 

sumption I'  I  bj  North  America. 

h  i-  stated  thai  a  competent  German  critic  considers  it 
is  no  longer  possible  tin  the  [,ondon  market  to  retain  its 
former  powerful  position  us  the  ruler  of  prices,  as  the 
English  i  gets  smaller  and   smaller,  and   i-   not 

sufficient  to  suppl)  tic  existing  demand,  the  quantity  - 
-,.. i , t « 1 1   In    pending   contractu    being,   in    fact.   Frequently 
larger  titan  the  whole  reserves      The  lot  i  were 

only  28,079   i"  I  uarj   15,  1898,  as   ag  mi'! 

tons  .it  the  end  of   I >■ 

Indigo,  A  union  has  recently  been  formed  by  three 
German  firms  to  command  cheaper  price-  and   t,,  not 


pendently  of  the  "Institute  of  Commission  Agents  in 
Bombay."  The  lower  prices  observed  at  the  last  indigo 
unction  in  London  were  probably  due  to  the  large  quantities 
of  artificial  indigo  manufactured  by  a  German  firm. 

Hefinnl  Camphor.— the  prices  of  this  article  have  bean 
kepi  down  h\  speculators,  who  hold  a  considerable  stock. 
I>  i-  -i  ted  that  the  stock  of  8,000  pieuls  held  by  the 
London  Speculation  Syndicate  arc  being  kept  out  of  the 
market. 

Mercury. — It  is  believed  the  reduced  demand  for  mer- 
cury for  ordinary  purposes  will  he  inure  than  compensated 
f,,r  by  the  proposed  use  of  this  metal  for  electrical  purposes. 

Pharmaceutical  Preparations.- — A  large  increase  in 
German  exports  have  taken  place  sinoe  tic  conclusion  of 
the  commercial  treaties,  and  at  the  -nine  time,  an  increased 
production  hu-  resulted  in  the  lowering  of  prices.  It  i- 
statcd  that  a  depressing  influence  i-  exerted  on  phamiaecu- 
Heal  trade  bj  the  stringency  of  the  existing  laws,  and  by 
the  fact  that  the  line  dividing  qttack  remedies  ("  Geheim- 
mittel  ")  from  legitimate  medicines  i-  not  strictly  defined. 

Acetic  Arid. — The  price  of  this  article  has  1 n  kept  low 

bj  i,v,r  production.  The  amount  of  calcium  acetate  and 
citrate  imported  was  7,!>47  tons  in  1895,  7,81  I  ton-  in  I  - 

and  9,867  -   in  1  s ■  .» 7 .     <  >f  the   latter  amount,  1,061  tons 

came  from  Belgium,  594  ton-  from  Great  Britain,  and  7,594 
tons  (calcium  acetate  onlj  )  from  the  1'nitcd  Stab  i.  The 
export  of  vinegar  and  acetic  acid  in  barrels  smonnted  to 
rt.nr.i  tmis  in  1897,681  tons  being  sent  to  Great  Britain, 
and  il-  greatei  part  of  the  remainder  i"  Belgium  and 
Switzerland. 

Borax.  --•  In    consequence    i  i    the   competition   of  the 
ish  imporl  trade  in  borax  and  boracic  acid,  tic  Union 
ol  German  Manufacturers  ordered  a  genu.  in   in 

price  of  10*.  per  ln<>  kilos.  cj^ii*  II,.).  with  a  further 
reduction  of  3s  per  It  0  ki],,>.  for  borax  at  the  beginning  of 
the  year,  Th<  amount  of  borax  and  boracic  acid  imported 
in  the  free  German  market  was  2,-984  tons  in  1896,  and 
2,472  tons  in  I8;i7.  1,805  tons  (principally  borax)  of  the 
latter  amount  coming  From  Great  Britain. 

Ammonium  Sulphate.-— the  depression  in  the  market  for 
sulphate  of  ammonia  lusted  until  September  is'.i7.  being 
probably  due  to  the  over-production  of  coke  consequent  on 
the  increased  iron  trade.  The  nseof  ammonium  sulphate  in 
t  iermany  i-  steadily  increasing,  and  tin-  home  production  is 
not  nearly  sufficient  to  meet  tic  demand.  93,118  ton-  of 
ammonia  were  imported  into  Germany  in  1897,  24,023  ton- 
coming  from  ( ,r,  .it  Britain. 

Antipyrin.—'Ehe  market  lor  tuis  article  will  probably 
undergo  a  great  change  shortly,  as  the  English  patent 
right-  in  the  "  Hochst  Farbwerke  "  expired  in  February 
1898,  and  iin  German  patent  "ill  expire  in  duly. 

Chloride  ••/'  Lime  (Bleaching  Powder).  — -  The  large 
amount  of  chloride  of  lime  produced  by  electrical  proci 
ha-  no\i  caused  the  export  of  this  article  from  German]  to 
be  greater  than  the  import.  Nine-tenths  of  the  amount 
imported  conn  -  from  Great  Britain,  whilst  lielgium  and  the 
l  mi,  ,1  B(  ii,  -  each  take  one-third  of  tin  quantity  exported, 
h  i-  -tuied  that  u  proposal  hu-  been  made  to  -top  the  works 
producing  thin  article  bj  tin-  cheap  Leblam  prooess,  in 
order  that  tin-  production  of  the  other  Factories— HU  which 
electrical  processes  ate  employed — ma]  he  regulated. 

Caffeine.— A  reduction  of  25  per  cent,  in  the  price  ol 
caffeine  and  similar  substances  has  been  effected  by  the 
manipulations  of  tic  English  manufacturers. 

Sodium  Carbonate. — The  impoil  of  soda  from  Kngland 
lius  gradually  decreased,  whilst  tin-  export  from  Germany 
to  foreign  countries  has  det  reused. 

/'      pAoru*.— It   i-  stated  that  the  English  mouopoly  of 
the  phosphorus  trade  is  threatened  b\  the  increased  pn 
lion   in   France  and    Russia,  and  probablj   within  a   ihorl 
time  also  Germany,  ivhere  many  new  phosphorus   factories 
are  being   projected.     260  tons  were  imported  i,>  Germany 

in     1N1I7,    i,,    m,  it    a    COnSUmpti I    about    200    Ions,    and 

71  i,, ns  were  exported  From  Germany  t . .  \usiriu. 

Paraffin.     The  export  "f  t  It  i  man  eandli  -  t"  England  has 

been  red d   to  ■  minimum,  in  oonseque of  American 

competition  in  the  paraffin  trade. 
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Imports  from  Great  Uritain  to  Germany  during  1896 
and  1897. 


Drugs,  draggistft'  wares,  colours  : — 

Lacquer  varnish 

Caustic  soda 

Ammonia  (carbonate  of) 

(sulphate  of) 

Anthracene 

Borax,  boracic  acid 

Chromate  of  potash 

Raw  glycerin 

Indigo 

( 'arbolic  acid 

Sulphate  of  soda 

Coal-tar  oil  t  light) 

Superphosphate  

Earths,  ores,  precious  metals: — 

Natural  colouring  earths 

Phosphate  of  lime  (natural) 

Kaolin,  felspar,  fireclay  

"  Stn.ntian  " 

Lead  ore 

I  ion  ore 

Thi  >uias's  slag  (ground) 


1896. 

Without 
any 
"  Improve- 
ment 

Traffic." 


1897. 
With  a 
Portion  of 
"  Improve- 
ment 
Traffic." 


Gold  (coined) 

„    (unwrougnt)  . 
Silver 


Tons. 

460 

125 

1,639 

21,986 

1,635 

2,111 

608 

2.672 

403 

3,1177 

367 

7,«75 

15,550 

2,«7 

72.517 

11.9UI1 

2. 137 

7.923 

14,779 

Ounces. 

16,788 

1.1(13,736 


3.  India-rubber  and  gutta-percha 

4.  Copper  and  copper  wares  :— 

Raw  copper 

5.  Leather  and  leather  goods  :— 

Leather  (not particularised)  .... 
Sheep  and  goat  skins 

6.  Oils  (not  particularised)  and  fat  :— 

Cotton-seed  oil  (in  barrels) 

,,  (officially  denatur- 

ised). 

Palm  and  cocoanut  oil 

Vat 

7.  Tar.  pitch,  resin,  asphalt: — 

Pitch  (excepting  asphalt) 

Tar 

8.  Zinc  and  zinc  goods  : — 

Haw  zinc 

9.  Tin  and  tinware  : 

Tin  (raw  and  broken)  


Tons. 
2.S37 


7,858 


1,177 
1,853 


658 

12.S36 


1.967 

6,77:; 


32,785 
7.191 


4,155 
5,75 1 


Tons. 

442 

783 

1,382 

23,637 

5.176 

1,805 

445 

1.519 

167 

3,272 

1,040 

6,832 

21,959 

2.319 

4,211 

77,941 

7,609 

1.993 

10,395 

20,182 

Ounces. 

308.664 

804,496 

3,512,604 

Tons. 

2,932 

8,521 

1.318 
2,142 


1.547 

9,364 


2.;  19 

6,703 


35.766 
9,952 


2, si. I 
5.1129 


Exports  from  Germany  to  Great  Britain  during  1896 
and  1897. 


1.  Drugs,  druggists'  wares,  colours  : — 

Ultramarine 

A 1  i  sarin 

Aniline  and  other  coal-tar  stuffs 

White-lead 

Chlorate  of  potash 

Glycerin  (purified)  

Red-lead 

"Nitrate  of  potash 

Tartaric  acid 

Protoxide  of  zinc 

2.  Earths,  ores,  precious  metals : — 

Potash  salts  ("  Abraumsalze  ") 

Gold  (coined) 

„     (unwrought) 

Silver 

3.  Leather  and  leather  goods : — 

Glove  leather,  cordovan,  morocco 
Fine  leather  goods 

4.  Oil  (not  particularised)  and  fat : — 

Rape-seed  oil  (in  barrels) 

Oilcake 

5.  Earthenware : — 

_  Coloured  china  goods 

6.  Zinc  and  zinc  goods  : — ■ 

Raw  zinc 

Zinc  wire,  rolled  zinc 


1896. 

1897. 

Without 

With  a 

any 

Portion  of 

Improve- 

'• Improve- 

ment 

ment 

Traffic." 

Traffic." 

1.670 

1.591 

2,382 

1,971 

3,544 

3,517 

11.1120 

9.532 

11.452 

9.173 

581 

617 

1,910 

1,858 

4,249 

2.71.1 

712 

819 

5,917 

5,621 

34,5s  l 

44,166 

Ounces. 

Ounces. 

10,161 

6,101 

1.332 

384 

553,522 

859.667 

Tons. 

Tolls. 

1.19S 

1,098 

1,046 

1,127 

6,615 

2,118 

41,417 

53,700 

.4,641 

4,848 

21,492 

16,014 

6,406 

6.166 

—  A.  S. 


Albumin  Manufacture  at  Hankow. 
Foreign  Office  Annual  Series,  No.  2126,  June  1898. 

A  new  branch  of  export  trade  was  started  in  Hankow 
last  year — the  manufacture  of  albumin.  Three  firms,  one 
Austrian  and  two  German,  have  already  taken  it  up,  and 
others  are  about  to  do  so.  The  competition  is  likelv  to 
become  keen,  with  the  result  that  profits  will  be  small, 
which  is  perhaps  the  reason  why  no  British  firm  has  seen 
its  way  to  compete  for  the  trade. 

Several  kinds  of  albumin  are  produced,  the  best  being 
employed  in  photography,  the  medium  quality  is  used 
instead  of  eggs  in  various  articles  of  diet,  whilst  the  inferior 
kinds  are  notably  employed  in  the  printing  of  cottons.  The 
essence  of  the  yolk  of  the  eggs  is  also  extracted,  and  is  used 
for  polishing  leather,  See.  At  present,  apparently,  no  use 
whatever  is  made  of  the  shells. 

As  the  eggs  employed  in  the  manufacture  must  be 
absolutely  fresh,  the  sensor,  is  restricted  to  two  periods,  of 
about  two  months  each,  every  year,  line  firm  alone  uses 
between  30,000  and  40,000  eggs  a  day  during  the  season. 
In  spite  of  this  large  demand,  no  rise  in  the  price  of  eggs 
seems  to  be  anticipated. 

Paint  Industry  of  Japan. 

J7.S.  Cons.  Heps.,  June  1898,  307. 

The  Japan  Herald  of  March  2,  1898,  states  that  the 
import  of  paint  is  increasing  year  by  year  to  keep  pace 
with  other  industries.  The  following  fig:  res  show  the 
quantities  imported  and  re-exported  during  the  last  ten 
years  :  — 


Year. 

Import. 

Re-export. 

Quantity. 

Value.* 

i 
Quantity.        Tal 

ic.* 

Lb. 

Teh. 

Dols. 

Lb. 

Yen. 

Dols. 

1888 

1,205.313 

109,641 

82,560 

3,143 

244 

181 

1890 

1,186,697 

HIS..-,  19 

99,539 

6,441 

611 

560 

1892 

1.(111.338 

97,181 

6N.612 

1,863 

431 

304 

1S91 

1,221,357 

148,100      76375 

8.757 

1.230 

631 

1896 

2,163,921 

272,146     144,237 

21.66(1 

3,909 

2.(172 

1S97 

3,085,082 

369,435  |  187,673 

25,989 

3,861 

1,963 

*  Reduced  to  United  States  currency  according  to  the  average 
given  for  each  year  by  the  director  of  the  mint.  The  gold  standard 
on  which  basis  the  yen  is  valued  at  49"S  cents,  was  adopted  in 
Japan,  October  1,  IS07. 

The  re-export  was  to  Korea,  China,  and  Asiatic  Russia, 
but  was  very  insignificant,  the  consumption  at  home 
covering  nearly  the  whole.  After  1895,  the  quantity 
imported,  doubled — a  fact  which  may  be  partlv  due  to  the 
increased  repairs  of  vessels,  necessitated  by  the  war  with 
China,  but  also  to  general  increase  of  demand.  The 
countries  which  import  paint  are  England,  Germany, 
Belgium,  France,  and  the  United  States,  the  British  product 
forming  nearly  80  to  90  per  cent,  of  the  entire  import.  In 
Japan  the  industry  is  so  far  insignificant. 

The  English  Leather  Trade  in  Germany. 
Foreign  Office  Annual  Series.  No.  2122,  June  1898. 
Complaints  have  been  made  lately  by  German  business 
men,  who  do  a  large  and  regular  trade  with  England,  of  the 
lack  of  willingness  on  the  part  of  English  manufacturers 
to  meet  their  wishes  for  even  small  changes  whieh  may  be 
necessary  to  increase  sales,  even  at  the  instance  of  old 
customers.  The  German  purchaser  simply  cannot  under- 
stand such  ways,  and  complains  bitterly  of  this  want  of 
obligingness,  which,  he  says,  frequently  makes  business 
connection  with  English  firms  unpleasant.  The  German 
business  man,  in  small  or  great  matters,  meets  the  desires 
of  his  business  friends  ;  he  makes  the  shape  or  colour,  or 
the  packing  of  goods  altogether  in  accordance  with  the 
wishes  of  his  customers,  even  when  he  is  convinced  that 
other  shapes,  colours,  or  packing  would  be  better.  But  he 
never  tries  to  impose  his  own  judgment  on  buyers  ;  he  is 
satisfied  if  he  can  meet  the  wishes   of  his  customers  and 
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ran  retain  their  patronage,     With  such  business  principles 

ontented,  prospers,  and  is  ' min^  more  and  more 

b  Formidabli  or  for  other  countries. 

An  important  leather  manufacturer  in  a  neighbouring 
ial  city  has  for  rears  r  ri--<i  to  obtain  from  hi-  English 
purveyor  u  certain  shade  "f  colour,  for  which  he  would 
bavi  bad  excellent  use.  All  requests  ami  letters  met  with 
a  negative  answer,  even  when  applying  personally  in 
'I'm-. lay  a  great  French  firm  is  trying  to  obtain 
tin-  contract  for  this  very  supply.  It  is  asserted  in  this 
special  instance  that  the  manufactun  sired  shade 

of  colour  would  have  been  an  easy  matter ;  tie-  German 
manufacturer  even  was  read]  to  supply  'In-  colour  himself, 
and  was  willing  to  take  tie-  quantity  manufactured,  no 
matter  how  it  might  have  turned  out.  This  German  mer- 
chant holds  that  Bitch  an  example  i-  typical  "f  English 
businessmen.  Whatever  he  put-  on  the  market  i-  i: •  >•  > ■  1 
ami  solid,  ("it  nil,  urn, i  be  content  with  it.  Similar  com- 
plaints   are    frequently    made     -    to    the    packing,     Fine 


leathers  become  less  valuable  if  they  an'  folded,  because 
the  folded  parts  cannot  be  oaadi  yel  years  of  petitioning 
and  trouble  were  necessary  before  he  could  induce  the 
British  manufacturer  to  forward  this  leather  rolled  up. 
Many  Mich  examples,  it  is  to  lie  regretted,  could  be  given  ; 
but  the  fact  must  be  constantly  emphasised  that  nowadays 
it  is  of  the  greatest  importance  in  international  competition 
to  meet  the  desires  of  customers  t.,  the  greatest  possible 

extent. 

Matches  in  Tajiod  >:. 

Foreign  Office  Annual  Series,  No.  2131,  1898. 

t  )f  the  1,1)74/.  worth  of  matches  imported,  1,1761.  came 
from  France,  and  only  150/.  from  England.  The  matches 
most  in  use  amongst  the  native-  are  the  ordinary  cheap 
French  thin  match,  made  up  in  the -mall  paper  boxes,  each 
holding  about  SO  or  BO  matches  These  are  sold  retail  here 
at  five  box.  s  for  10  e,  -i\  at  about  !</.  the  half-dozen 
boxes. 


Drum  :i"'l  uyestuffs. 
II  idea  and  skins  . 


Caoutchouc,        mitta- 

Im. 

goods, 

Oils.  (Ms 

i  peat . .. 

Tnr,  pitch.  Bsphaltum  . 

>  tinware 


1'rankfort. 
Foreign  Qffici  Annual  Series,  No.  2122,  June  1898. 

Taiii.e  A. 
Showing  Quantity  of  Imports  from  England  during  ihi   Years  1896-87. 


76,111 

882,621 
16,665,225 

177.'.  1 1 


Quantity  in  100  Kilos. 


828,110 

:ir».3j  I 


1884. 


■J7.s|u 
96318 
90,896 


1883. 

1881. 

7s,17'i 

880,787 
24,718 

05.986 

82346 

278318 

81.784 

37,402 

106.740 

110.047 
313386 
16,883 


176,109         505.243 


156,400 
H378 


1880. 


1.082.945 
W  110,063 


23332 


11,084 

506301 

190377 
38337 


34,619,647 

167.146 

18,116 


ls-s. 


-'1.472 
34.433 
10387 


ls-7. 


668.754 
16,138 

7 1.'.' 1-2 
34361 


371.214  372.445 

l!'.H7.V-'7      1 

I163M 

38,91  n; 


'I' vet  l     B, 

Showing  I  '<///»  of  Imports  from  England  during  t/u   Years  lsoc-87. 


Value  in  l.ooo  Harks. 

1886. 
18348 

7.711 
9,401 

28,427 
10,691 

17.707 

1891. 

17,073 

11.71's 

li'.707 

n:,.',u 

58387 

is  198 

13.918 

l..'.ss 

1889. 

]<s.s. 

1887. 

uiddyettuns... 

Oaoutchoue,        ifulta- 

perclia. 
Copper    and     copper 

Leathor    and     leather 

11374 
16,181 

7.7.-.S 

84367 
14378 

MH1 

4*631 
16,070 

6,810 

11.77s 

s,7ia 

18,024 

7,781 
11/86 

1314 



Al    I    I-     I.     H. 


Drtigi  iiiul  (ijrei 

I  iln^s 

'  o|ipf*r 






TvitiE  C. 
Showing  Quantity  »/  Exports  (*>  England  during  the  )'cnrs  ] 


Quantity  mi  MM.  K.i,, 


1st*:. 

344311 

690.81H 

761,190 

1890. 

724.591 

1880. 

tsss. 

766301 

817361 
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Art  tales. 


Drags  and  dyes. 

Glass 

Copper  

Leather 

Paper 

Zinc 


Table  D. 
Showing  Value  of  Exports  to  England  during  the  Years  1 


896-87 


Value  in  1,000  Marks. 


1S95. 


1893. 


56,807 
8,136 
8,302 

38,895 

29,335 
10,102 


52.895 
8,842 
8,990 
84  681 
32.968 
9,005 


48.157 

B,902 

6,641 

36,822 

31.204 

9,332 


47,798 
8,749 
6.065 
39.1152 
89,704 
11,026 


46.214 
7.792 
5.836 
39.139 
29,845 
11,845 


1891. 


47,972 
7.8S1 
6,309 

U.761 

28.377 
11,889 


1SSS. 


47.612 
6.467 
6,946 
10,182 
26.382 
13,686 


44.785 
1,859 
5,711 
36,023 
82,446 
15,402 


33.351 
3,874 
1,880 
28,735 
14.444 
10,478 


1887. 


31,091 
3,220 
3,546 
23,558 
16,182 
9,748 


Genera]  Imports  and  Exports  in  Values  for  the  Yedr  1897.  as  compared  with  those  of  tin-  Years  1 896  and  1895, 
calculated  for  1897  according  to  the  Prices  fixed  for  1896. 


Articles. 


Rags  and  refuse  of  every  description 

Lead  and  leaden  goods 

Drugs  and  dyes 

Ores,  fine  metals,  asbestos,  Ax 

Glass  and  glassware 

Hides 

Hops 

Caoutchouc,  gutta-percha,  and  goods  thereof 

t  Vipi  er  and  copper  goods 

Leather  and  leather  goods 

Cam  lies 

Oils,  not  otherwise  mentioned,  and  fats 

Paper  and  cardboard  goods 

Petroleum 

Soap  and  perfumery 

Stones  and  earthenware 

Coal,  bi-own  coal.  coke,  and  peat 

Tar,  pitch,  resin,  and  asphaltum 

Animals,  and  animal  products  not  otherw  ise  men- 
tioned. 

Oilcloth 

Zinc  and  zinc  goods 

Tin  and  tinware 

Total 

Increase.  1896 

1896 


Value  in  Thousand  .Marks. 


Imports. 


1897. 


711.453 

8,592 

241.075 

329,099 

11,358 

181,622 

6,872 

16,403 

S7.IH11 

58,359 

121 

155.398 

13.6117 

81,402 

1,941 

36.983 

121. 7n:; 

39,567 

134.349 

904 

6,901 
15,715 


1896. 


63,243 

2:;:;.i;s- 

372.711 

10.958 

155.1s:; 

7,829 

15,104 

7!.sj:: 

;,;;.'isi 

128,868 

12,630 
74,791 

1.8S1 
33.194 

114.181 
".S.7S5 

116,594 

973 
5.789 
17.1X1 


1895. 


40,600 

6,487 

232,913 

233,341 

9,659 

Isc,,:;7s 

6,612 

35,736 

55,537 

54,808 

115 

136.5  IS 

10,754 

76,321 

2,628 
31,756 
110,742 

33.353 
127,745 

1.235 
5,294 
13,927 


1,832,891 


t.577.95I 


2742940 
586,780 


Exports 


1897; 


1896. 


189S 


12.315 

12,787 

326,730 

2  is.:  171 
13,733 
84,365 

19.623 

35,119 

85,051 

150,446 

499 

29,366 

:<7.277 

1,939 

13.213 

232860 

169.293 

9,576 
8,016 

1,232 

27.27 1 
1,982 


10,542 
11,668 

316  7s- 

285,3113 
42.793 
71,620 
19,556 
312251 
ss,71s 

149,398 

658 

28,987 

1011,701; 

1.266 

18,693 

252359 

161,681 
10,100 
7,6.17 

1,310 
29.150 

,-,,16:< 


3,808.131 


54,309 
384,055 


12,305 
11,641 

298,809 

152,883 
46,956 
81,825 
27.291 
27.132 
72,960 

165.807 

681 

26,394 

16, 1, :;.-,! 

1.151 

10,731 

21.S60 

145.769 

B2J12 

9,19] 

1,140 

25.03,8 
4.923 


3,424,076 


General  Imports  and  Exports  in  Quantities  (or  the  Year 

1897,  arranged  according  to  the  Branches  of  Goods 

in  the  German  Customs  Tariff. 


Articles. 


Rags,  refuse  of  every  description  . 

Lead  ami  leaden  goods 

Drugs  and  dyes 

Ores,  fine  metals,  asbestos,  &c.  . . . 

Glass  and  glassware 

Hides 

Hops 

Caoutchouc,    gutta-percha,     and 

goods  thereof. 

Copper  and  copper  goods 

Leather  and  leather  goods 

Candles 

Oils,  not  otherwise  mentioned,  fats 

Paper  and  cardlward  goods 

Petroleum 

Soap  and  perfumery 

St  1, nes  and  earthenware 

Doal,  brown  coal,  coke,  peat 

Tar.  pitch,  resin,  asphaltum 

Animals  and  animal  products,  net 

otherwise  mentioned. 

Oilcloth 

Zinc  and  zinc  goods 

Tin  and  tin  wares 

Total,  1897 

1896 

Increase.  1897 


Quantity. 

Imports. 

Exports. 

Met.  Centners. 

Met.  Centners. 

9,150.719 

1.294,912 

358,910 

379.341 

10,834,330 

6,693,268 

57,454.687 

54,188.859 

152,623 

1,150,231 

1,295,881 

[.-.H621 

26,739 

99.196 

100,154 

66..711 

805,903 

183,911 

117.091) 

163,067 

1,340 

6.2 10 

6.714,356 

1.571.6  1:' 

391.769 

1,851,594 

10.359.507 

130.019 

13,348 

72.191 

9.706,913 

5,959,692 

1  17.595,099 

118,330,751 

2,126.297 

779,370 

1,569,057 

90,165 

12JS6 

6,953 

2011,666 

706,825 

1242800 

21. 5:  a 

101,630  12:; 

280,076,094 

364,102,576 

257,198,756 

::7,->2  7.s,-,:; 

22,8772388 

Cement  and  Candles  at  Tangier. 
Foreign  Office  Annua!  Series,  No.  2131,  1898. 

Of  562/.  worth  of  Portland  cement,  332  barrels  were 
English,  whilst  612  came  from  Fiance  and  59  from  Germany. 
French  cement,  though  recognised  as  inferior,  is  frequently 
preferred  to  Faiglish  on  account  of  its  being  cheaper. 
5,545  bags  of  gypsum  were  brought  from  F ranee. 

Though  the  quantity  of  candles  imported  was  greater  that 
the  preceding  year  a  fall  in  prices  makes  their  total  value 
smaller.  As  usual  they  were  almost  entirely  of  English 
make.  Belgian  manufacturers  are  making  great  efforts  to 
place  their  candles  on  this  market.  English  makers  should 
therefore  be  careful  not  to  allow  themselves  to  be  ousted 
from  this  market,  as  in  ordinary  years  the  total  comsunption 
of  candles  throughout  Morocco  probably  amounts  to  about 
30,000  cwt. 

Firebricks  at  Warsaw. 

Foreign  Office  Annua!  Series,  TVo.  2135,    1898. 

There  is  a  great  scarcity  of  firebricks  in  this  district, 
although  refractory  clay  is  to  be  found  in  abundance.  As 
\et  there  is  only  one  factory  for  their  manufacture  in 
Poland,  the  output  of  which  cannot  meet  the  demand  on 
account  of  the  growth  of  metallurgical  and  chemical  in- 
dustries. Nearly  all  the  firebricks  used  come  from  Germany. 
There  would  be  a  good  opening  for  an  English  firm  in 
this  line,  as  English  brieks  an-  deemed  superior  to  German. 
Those  on  the  market  are  sold  at  a  high  price,  and  to  com- 
pete with  the  German  article  the  price  would  have  to  he 
lower. 


:•- 
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U.S.  Con*.  Reps.,  Jnm  1898,  r.'7. 
Summary  «/'  the  Mim nil  Production  «/  '  'anada  in  1897. 


Product. 


Hi  ialmc. 
(fine,  in  orv,  Ae.it  —      lb. 

Gold 

[ran  ore tons. 

I.  gul  iflno,  in  "n-.  .vr.i* lb. 

Mcr •> 

u   "re.  Ae.)§  .... 

Platinum 

(lino,  in  or...  Ac.)    ox. 

Total  metallic 

\"\    METALLIC. 

Asbestos  and  asbestic 

.  lite 



u 

lay 

-" 

ii 

or  Hal*" 

i  nta :  - 

Baryta '  ">s 

'  lohres 

il  water" Sana, 

Mouldina  srad ions 

Natural  tra*** 

Petroleum!) barrel* 

Phosphate  (apatite) torn 

Pyrites 

Salt" 

Sundry  minerals,  partly  esti- 
mated  (inoluding  actinoHte, 

(tone,  and 

■it  :  — 

Natural barrels 

* 

Pottery'* 

Terra  cut  in 

"total  i"  1897 



1890 

ISM 


Quantity.* 


Vi.i.-i 

39,018.219 
3,997,647 

.V.iVvii.; 


Value.' 


Dols. 

1,501,660 

ii.1iki.inki 
178,716 

■ 
:I21 

:i,:S22.!Ni.1 
13,890,234 


25,262 

L'.liJT 

3,876,201 

78,811 

1,275 

1  .!i2.1 


:i.' 1.700 

.IJ.ITl 

128RSSI 

■M<:.rin 

I    ■ 
10,090 

'.'11,531 
10.000 


.-.71 

10,931 

1.011.546 

m 

88,910 

116,730 

1  D.OO0 

119.763 


l; '..i.v.'.i 


10,783383 


mtitj  "r  Mil f  product  mai  ki  ted.    The  t<m  used  is  that 

,.f  •.'.i»»i  lb. 

•  Copper  contents  of  ore,  matte,  *cc.,al  ll"38         i  pel  lb. 
tents  "f  ores,  ftc  .  at  3  M  oents  per  lb. 

,1  ore,  matte,  Ac,  al  35  cents  per  lb. 


sih'-r  contents  ol  ore  »t  ','.»" 7:»  cents  )■■  it 

pro  luntion  ol    N     a  8     lis   and   British 


nil  Ih> 


u  l  ii  . 

Gold 
In  mi  ore 

Mirer 

V-V     Mil    '   I  III    . 

.  mill  ubesl  ic 
i,\  psum 

Petroluura  . . . 

Omenl 


Quantity. 

i  ■ 


Columbia. 
••  Partly  estimated. 

ft  G  "  from  sale  "l  gas. 

rulatcd  Ir-.tn  inspection  returns  ni   100  Ralls,  crude  to   i? 

rai l  "il  an  I  romp  imperial 

gallons.   The  bairol  of  refined  oil  tsaasai  tain  42  imperial 

irnll"tiv 

The  following  tabli  ihowl  die  principal  oliangcs  in  pro- 
duction  :•!)•  1  viiliu-  for  the  calendar  year  mpared 

«iili  the  Bgurw  given  in  the  revised  summary  For  l- 


l.MUUTS    OF    CltKMICWS.    MEDICAL     PREPARATIONS,     \i    . 

in   1,000/. 

Foreign  Offic,  Annual  Series,  .V...  -Jl;t8,  1898. 


Year. 


Great 

Britain. 


German 
Empire. 


- :  or      Increase  or 
Di  crease  f..r 
England.        Germany. 


£ 

£ 

E 

e 

IV  1.1 

L4JM0 

1896 

8.243 

16,839 

H 

1897 

UMK 

+  432 

+  153 

T"iu  Exports  of  Am  wom  in  Rimmta,  i\.  u  him;  thai 
fbom  mi  Status  of  Para  ind  Amazon  as  vnh 
no  Kn-inih-  of  Bolivia  \xb  Peru,  m  him,  tin 
Vim:    1891 

Foreign  Offic*  Annual  Series,  No.  2140,  1898. 


Europe— 

G     it  Britain 

Prance 

Italy  

-        

Total 

ed  daring  189 

Increase  in  18S6  9J 


Quantity. 
Tons, 

10.3.(1 
1 

Total. 

Tuns. 

ISJM 

0,848 

L'l.nM 


1.182 


-  ol  Rubber  Supply. 


From  River  Purdj 

Madeira 

.luriia 

.,  Solimoes 



Javary  and  Port  <»l  Iquito* 

Prom  Peru  and  Bolivia  (eauoho) 

,.     Part 

Annual  i»  ut) 


Quantity. 


2.900 

2,100 

l.'MHI 

7'NP 

1,500 

•J.IMNI 

l>,000 


•.•J.Oiiii 


Exports  oi   <  opprh  i  bom  Hi  sxv  t  n   i  - 
Foreign  Offici  Annual  Series,  Ho.  2143,  1898. 

This  province  has  out]  two  articles  of  exportation  really 
important     minerals  and  wine. 

Copper  ore  appears  to  have  increased,  us  during  th 
shipments  t'>    England  iimounti'd   to    162,09:!    loin, 
141,229  tons  in   1896.     To  Fr.tnci  were  »ent  in 

miosl  Mi  tons  in  1896.  Belgium  lias  had  I0,68*j 
tons  to  4,852  in  1896.  The  United  States,  1 4 1 ,705  tons  U 
is:i7  to  126,308  tons  hi  1896, 

On  the  other  hand,  Holland  only    had   124,749  tons  in 
1897,  and  161,099  tons  in    1896;   Germany,  107,143 

39,491  l"ii<  in    I8'.l"  ;  and  N'orwuy,    which  ri ivnl 

nothing  this  year,  had  I,:i8n  tons  in   1896,  whilst  Denmark 
has   had    1,493   Ions  in   the    present    rear  HL'ainst   nun.'   in 

A  decrease  is  bIso  remarkable  in  the  exportation  of  pre* 
cipitate  ol  copper.    To  the  33.633  tons  exporti 
to  i.reat  Britain,  in    1896,  this  year  only   32,613  tons  have 
been  shipped  to  England,  and  174  t"n~  to  Pranoe 

The   exportation   of  sulphate    of   copper   in    1891 
limited   to    152    tons    shipped  i"    Prance,   and  75  inn-  to 
Portugal. 

In    the    present   year    18   tons    were   shipped    to 
Britain,  1,969  tons  to  France.  109  tons  to  Austria,  and  Ml 
tons  to  Portugal. 

Cm  IQOALS     M     (V  LBSAV, 

Foreign  Office  Annual  Series,  AV  2185,  If 
Poland   i-  nut   advantageous!.!    situated  for  the  develop- 
ment of  chemical  industry,  titer.'  being  n  complete  absenos 
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of  raw  materials,  which  come  mostly  from  Hamburg  ;  but 
on  the  other  hand,  labour  is  cheap,  coal  abundant,  and  the 
market  good,  and  growing  continually,  as  new  districts  of  the 
Empire  are  being  thrown  open  year  after  year,  so  that  the 
dividends  paid  by  the  different  works  are  very  good. 

Within  the  last  few  years  three  new  branches  of  the 
chemical  industry  were  started  in  Poland,  namely,  artificial 
manures,  organic  dyes,  and  electro-chemistry. 

In  1893  some  Belgians,  together  with  some  Polish 
capitalists,  started  works  on  a  large  scale  at  Lowicz  for  the 
production  of  superphosphates.  Up  to  that  time  all 
artificial  manure  came  from  Germany,  '•'  Thomas  slag " 
being  the  most  popular.  Thanks  to  cleverly  worked 
advertising  and  the  gratis  distribution  of  superphosphates 
amongst  the  peasants,  this  Thomas  slag  is  gradually  taking 
a  second  place,  and  finds  difficulties  in  competing  with 
superphosphates.  The  price  of  Thomas  slag  is  7'5  c.  per 
1  per  cent,  of  soluble  phosphoric  acid. 

The  growth  of  the  organic  dye  industry  will,  in  all 
probability,  be  very  slow,  owing  to  the  absence  of  raw 
materials,  the  coal  in  this  district  not  being  adapted  to 
coking,  whilst  gas  is  only  known  at  Warsaw  and  some  four 
or  five  provincial  towns,  so  that  the  sources  from  which 
the  materials  can  be  obtained  are  very  limited  ;  whilst,  on 


account  of  the  comparatively  heavy  duty  which  has  to  be 
paid  on  these  materials  if  imported,  it  is  in  many  cases 
more  advantageous  to  import  the-  dyes  as  such.  There 
are  here,  however,  some  large  works  started  by  a  German 
firm,  who,  being  the  pioneers  in  this  branch,  are  said  to  be 
doing  very  well. 

Electro-chemistry  is  unite  now-  in  Poland.  Water-power 
is  practically  unknown,  and  consequently  electrolytic  plants 
have  to  be  worked  by  steam,  and  although  salt"  (required 
for  the  electrolytic  process)  has  to  be  brought  from  the 
Don,  it  is  still  an  industry  which  pays  well,  chiefly  owing 
to  the  fact  that  the  duty  imposed  on  articles  obtained  bv 
electrolysis  is  very  heavy.  The  first  works  of  this  kind, 
which  are  now  in  course  of  construction,  have  been  started 
by  a  German  firm,  part  of  the  capital  being  subscribed  by 
some  Polish  capitalists. 

German  Mining  Industry  in  1896. 

Foreign  Office  Annual  Series,  Aro.  2122,  June  1898. 

According  to  the  official  statistics  of  mines,  salt  mills, 
and  foundries  in  the  German  Empire  and  Luxemburg,  the 
quantities  and  values  of  the  main  products  of  the  mining 
industry  in  1896  as  against  1895  compares  as  follows  : — 


Mineral  Production  of  Germany. 


Substance. 


I.  Mixing  PitontrcTS. 

Coal 

Brown  coal , 

Rock  salt 

Kainit 

Other  kali  salts 

Iron  ore 

Zinc  ore 

Lead  ore  

Copper  ore 

Silver  and  gold  ore 

Pyrites 

II.  Salts  dv  Dbainage. 

Common  salt  (chloride  of  sodium)  .... 

Chlorate  of  potassium 

Glauber  salt 

Sulphate  of  potash 

Sulphate  "f  alumina 

III.  Fouxdry  Products. 

Zinc  (in  blocks)  , 

Lead  , 

Copper        ..         

Silver  (pure)  

Gold        

Sulphuric  acid 

Sulphate  of  copper 


Measure. 


Tons 


Kilos. 
Tons 


Quantity. 


1896. 


83,690,233 

26,780,873 
758,867 
S77.SS.-, 
902,707 

14,162,335 
729,942 
157,504 
717,346 
11,320 
129,168 


547,486 

174,515 

71,958 

19.682 

34.370 


153,100 

113,703 
29,«9 

42s.42!l 
2.4S7 

590,887 
6,046 


N!'.-,. 


79,169,276 
24,788,363 

086,940 
680,174 
841,748 
12,349,600 
706,423 
161,614 
633,354 
20,845 
127,036 


525.:s:  i.; 

154,427 
71,411 
19,452 

30,831'. 


15IP.2S6 
111,058 
25,777 
391,979 

3,547 
537,928 

4,638 


Value  in  Thousand  Marks. 


1896. 


592,976 
60,888 

:;.-J  f.) 
13,299 
11,867 
51,399 
17.U23 
12.W6 
16,959 

1,712 
975 


1 1,650 

22,874 

1,796 

3.254 

2,880 


47,108 

25,1132 
2H.174 
38,872 

6,016 
15,124 

1,866 


1895. 


;:;s.sor, 
58,011 
3,108 
9,609 
11,106 
41.(176 
10,577 
12,iH0 
15,380 
1,708 
976 


1 1.253 
19,685 

1.627 
8,2211 
2,156 


41,637 

22.27S 
23.^76 
31.4U3 

'.'.^7^ 
14.S55 
1,366 


Zinc  in  Poland. 
Foreign  Office  Annual  Series,  JVo.  2135,  June  1898. 

The  smelting  of  zinc  was  begun  in  the  kingdom  of  Poland 
in  1816,  and  gradually  increased  until  1837,  since  when 
the  amount  of  zinc  east  annually  has  been  about  4.000  tons 
with  very  slight  variations. 

Zinc  ore  is  found  in  the  district  of  Olkusz  in  the  govern- 
ment of  Kielce,  and  in  the  district  of  Bend/.in  In  the  govern- 
ment of  Piotrokoff;  there  are  28  mines  in  the  first  and  32 
mines  in  the  second,  but  of  these  only  four  belonging  to  the 
"  Sosnowice  Mining  Company  "  and  two  belonging  to  the 
Crown  are  worked. 

The  amount  of  ore  obtained  in  1895  by  the  first  company 
was  21,700  tons,  and  by  the  second  40,000  tons,  the  cost  of 
ore  being  8  c.  per  poud  (10s.  per  ton),  and  the  amount  of 
zinc  extracted  therefrom  about  9  per  cent.,  whereas  in 
Silesia  18  per  cent,  is  obtained. 

This  is  explained  by  the  fact  that  whereas  in  Silesia  and 
in  Europe  in  general  40  per  cent,  of  sulphide  of  zinc  (mock 
ore)  is  added  to  the  ore  when  it  is  smelted,  which  enables  a 


greater  quantity  of  zinc  to  be  extracted  from  even  the 
poorest  ores,  this  is  not  done  in  Russia.  This  process 
reduces  the  price  of  zinc  by  10  c.  per  poud  (12s.  per  ton). 

The  decline  of  the  zinc  industry  is  chiefly  caused  by  the 
competition  of  the  works  in  Silesia,  to  prevent  which  the 
owners  of  the  works  in  Poland  tried  to  obtain  the  imposition 
of  a  heavy  duty  on  imported  zinc ;  but  not  having  obtained 
this  the  Sosnowice  Company  has  endeavoured  to  obtain  the 
free  importation  of  foreign  sulphide  of  zinc,  by  the  employ- 
ment of  which  it  would  be  possible  to  obtain  the  same 
percentage  of  zinc  as  is  now  obtained  in  Silesia,  besides 
which  it  is  proposed  that  bath  companies  should  together 
exploit  the  mines  of  sulphide  of  zinc  in  the  Dombrowa 
district  and  so  render  themselves  independent  of  foreign 
help. 

Sulphur  in  Poland. 

Foreign  Office  Annual  Series,  No.  2135,  June  1898. 
Natural  sulphur   is  to  be  found  in  the  Empire   of  Russia 
in    six    places  :    in   the   governments  of    Astrachan,  Kazan, 
and    Samara,  and  in  Daghestan.  in    Transcaspia,  and  in  the 
government  of  Kielce  in  this  consular  district. 


no 
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Iu  the  first  three  place*  the  beds  ot  -ulphur  have  neither 
been  examined  geologically  nor  from  a  commercial  point  of 
view,  and   remain    untouched.     In    Dagheitan   there    an 

ral  rich  and  large  beds  of  sulphur,  which  aren 
for  want  of  proper  appliances,  with  the  exception  ol  that  at 
Khioutska,  from  which  laol  year  4:>u  tons  were  extracted, 
120  men  being  employed.  In  Transcaspia  there  are  very 
rich  bed*,  which  have  been  properly  surveyed  and  reported 
upon  scientifically,  bot  not  a*  to  tin  ir  commercial  value. 

Unique  in  Russia  lor  their  wealth  and  extent  are  the 
sulphur  bed*  at  Ciarkowsky,  in  the  government  o(  Kielce, 

beside*  which,  of  all  the  beds  already  menti ■•!.  they  occupy 

the  m>»t  favourable  position  both  g  and  com- 

mercially. 

They  lie  not  far  from  the  Austrian  frontier  on  the  bank 
i.f  the  Biver  Nieder,  about  five  vent*  from  it-  junction  with 
the  Vistula,  in  the  district  of  L'inchoff,  in  the  government 
of  Kielce. 

These  bed-  were  already  known  in  the  thirteenth  century. 
Sulphur  lies  here  in  heds  of  a  thickness  of  from  20  to  :i">  ft., 
containing  20  to  25  per  cent,  of  pure  sulphur,  increasing  to 
.'in  per  cent,  a*  ■  greater  depth  is  obtained. 

bed*  were  first  worked  for  a  short  time  at  the 
beginning  ot'ihi-  century,  when  this  territory  still  belonged 
tn  Austria  ;  thej  were  then  abandoned  till  1871,  when  Count 
Pnslowskj  established  work*  here  for  extraction  ofBulphur 
from  the  on-  by  mean*  of  overheated  Bteam,  but  the  first 
year  showed  that  thi*  uas  u  losing  undertaking,  a*  the  keat- 
ing  li\  imported  coal  came  too  expensive,  besides  the  great 
,  ,,.t  of  necessary  materials. 

An  attempt  to  dissolve  Bulphnr  ore  in  CSj  for  the  extrac- 
ti f  Bulphui  i  a  failure. 

It  being  evident,  however,  that  the  attempt-  to  derive 
priifit  from   the  sulphur  beds   tailed  onrj  from  the  want  of 
propel     moans,   some    Moscow     merchants    have    already 
-taii.d  unik-  tnr  the  extraction  of  sulphur  by  a  pro 
him  uted  by  a  Mr.  Patcanoff. 

This  method,  which  is  very  simple  and  cheap,  is  roughly 
a*  follows  : — The  "re  is  placed  in   a   hermetically  closed 


apparatus  filled  with  water,  which  is  heated  by  the  aid  of 
steam;  the  sulphur,  when  dissolved,  falls  through  a  kind 
of  filter  or  sieve  into  a  receptacle,  where  it  -oliditks  into 
little  balls  in  prism*  ;  the  useless  part  of  the  ore  remains 
in  the  upper  part  of  the  apparatus  and  is  e  insideced  waste. 

There  are  tit  the  works  eight  sin  h  machine*  made  at 
Warsaw,  and  one  machine  is  being  put  up  now  for  distilling 
sulphur. 

The  amount  of  sulphur  imported  into  Russia  is  ns 
follow*  :  — 


rear. 

Quantity. 

Value. 

Tells. 

£ 

1801 

13.048 

l-.l.UHl 

iv.  .2 

14313 

72,000 

21,016 

89,900 

lvil 

20,510 

18.000 

10,300 

1896 

!-,,„«, 

Now,  however,  that  -Mr.  I'atcanoff's  method  has  proved 
to  be  a  practical  success,  endeavours  are  being  made  to  get 
the  doty  'in  imported  sulphur  raised  to  SO  C  gold  per 
piiiid.  when,  the  supply  of  sulphur  ore  being  practically 
unlimited,  it  is  hoped  that  Russian  sulphur  will  be  able  to 
compete  successfully  with  the  imported  article. 

Soap  in  Zanzibar. 

Foreign  Offla  Annual  Series,  No.  819.9,  1898. 

Common  mottled  soap,  cut  into  bars  of  a  certain  length, 
command*  a  read)  -ale;  it    i-  made  both  in  Great  Britain 

ami  in  Germany,  but  the  product  of  tin  latter  country  is  in 
far  great  IT  request  because  it  i-  more  malleable  and  is  not 
able  to  Bake  off  or  break  when  pressed  with  the  linger. 
English  soap  has  also  been  known  to  arrive  in  a  half 
melted  condition,  or  under  weight,  or  cut  into  wrong  si/.es. 


QENERAL  TRADE  NdTES. 

1  in    World's  Coppsb  PaODt \.   1894-97.* 

/:„.,  and  Mining  ./..  ./»»>  25    1898,  768. 


1- 

2340  l.b. 

4. 

Tons, 

2.164 

;.-i7 
6,233 
11381 
16,202 

■0471 

1,431 

una 

1313 

33,215 
11,177 

1,188 

106 
164,104 

1695. 

18W 

181 

Tuns  ,.t 
■.■'Jin  I.I.. 

>7. 

'I'.-n-  ef 

2340  Lb. 

Metric 
'lens. 

■j  j  in  1  li. 

Metric 

1      -. 

Metric 

Tons. 

1,000 
2,120 

10371 
1,400 
1300 

11*00 

1  17.i 

100 

10*00 

1,7(0 
28378 

l-.vJ. 

18,430 

1,170 

i  -mi 

1,100 
1,060 
1300 

Km 

10,100 

1  831 

18308 
1,181 

i  :.'...•!' i 

'»I5 

11,000 
2300 

t.l'.Kl 

:..i7" 

i  -.■-••;.-. 
I3M 
3.400 

'J1.IMHI 

1300 

11,040 

:i.u«i 
600 

2OS.760 
Nil 

-I" 

n.iTi; 
1306 

- 

1329 

3.464 
11388 

10398 

11  217 
3,4*6 

1,041 

3,456 

Nil 
85.1 

17.000 
1346 

6306 

2,160 

■23.1)1111 

111.17m 

1300 

5.000 

3.1.900 
12300 

3.O.10 
1300 

lT.'JT'J 

1,071 

2.836 

5389 

I  food  Hope : 

.•,.:i7.-. 

my  : 

1316 

1-   "17 

' 

8364 

103*4 

53M 

- 

tH 

.. 

330432 

334368 

381,109 

.;-7.'Ji>7 

118,877 

•  Thofteuresin  tills  tablo  are  taken  froni  thearmnal  metal  cin  ulai  ol  Henri  it.  Helton  and!  abOtaopl  where  returns  have  b 
Him  raX  huiustru  dlreol  rrom  proaoj 
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Salt  in  the  Isle  of  Man. 

Chem.  Trade  J.,  July  9,  1808,  23. 

The  Liverpool  syndicate  which  has  been  conducting 
hmings  in  the  Isle  of  Man  to  find,  if  possible,  the  continua- 
tion of  the  scant  of  coal  which  dips  under  the  sea  at 
Whitehaven,  has  failed  in  its  object,  but  it  is  nevertheless 
fortunate  in  having  come  across  immense  beds  of  rock  salt, 
which  are  so  promising  that  plans  have  been  drawn  up  for 
the  constitution  of  a  port,  estimates  for  carrying-steamers 
have  been  obtained,  and  the  old  shipyard  at  Ramsay  has 
been  purchased  with  the  intention  of  establishing  a  great 
salt  industry. 

Rubber  Plant  in  British  Central  Africa. 
Buard  of  Trade  J.,  July  1898,  9. 

The  Director  of  the  Royal  Gardens  at  Kew  identifies  a 

rubber   plant,   found   in   abundance  throughout    the    Wesl 

Xyassa   district,    British    Central    Africa,   as    Landolphia 

flurida,  one  of  the  most  important  of  the  so-called  "  vims  " 

producing  rubber  in  Tropical  Africa. 

According  to  a  report  on  the  sample  received,  the  rubber 
is  of  very  good  quality,  and  the  sample  has  beeu  properly 
prepared.  Its  value  to-day  is  3s.  to  3s.  Id.  per  lb.,  and  it  is 
stated  that  auy  quantity  of  this  rubber,  provided  it  is  as  clean 
as  the  sample  in  question,  would  find  a  ready  market  in 
London  for  some  years  to  come  at  a  minimum  price  of 
2s.  6<i.  to  2s.  9d.  per  lb. 

Borax  in   Peru. 
Eng.  and  Mining  J.,  July  9,  1898,  42. 

The  borax  industry  in  Peru  appears  to  be  assuming  some 
importance.  In  1896,  7,350  tons,  valued  at  36,970/.,  were 
exported,  while  in  1897,  12,464  tons,  valued  at  62,42(1/., 
were  shipped  from  Mollendo.  The  deposits  are  found  about 
20  miles  in  the  interior  from  Arequipa.  This  product  has 
greatly  increased  and  improved  trade  in  that  city,  owing  to 
the  number  of  mules  and  donkeys  employed  in  the  carriag" 
down  from  the  deposits  to  the  railway  station  at  Arequipa, 
and  to  the  impetus  given  to  agriculture  on  the  adjacent 
lands  by  the  cultivation  of  alfalfa  (lucerne)  for  the  mainten- 
ance of  these  animals,  the  value  of  alfalfa  having  increased 
fourfold  in  as  many  years  ;  this  is  now  one  of  the  greatest 
interests  that  the  department  of  Arequipa  has  to  depend  on, 
and  apparently  the  supply  of  borax  is  inexhaustible. 

Patents  in  Austria. 

Eng.  and  Mutiny  J.,  July  9,  1898,  34. 

It  is  stated  officially  that  an  important  amendment  of  the 
patent  law  of  Austria  will  come  into  force  in  January  next, 
says  the  Engineer.  Patents  will  be  granted  for  15  years 
for  industrial  inventions,  excluding  articles  of  food,  medi- 
cines, disinfectants,  or  chemical  products  not  produced  by 
a  new  technical  process.  Prior  publication  in  another 
country  will  prevent  a  valid  patent  being  obtained  in 
Austria.  The  Patent  Office  has  the  power  to  grant  com- 
pulsory licenses  if  the  inventor  declines  to  allow  his  inven- 
tion to  be  used,  but  the  onerous  and  unsatisfactory  provisions 
as  to  working  patents  which  at  present  exist  in  Austria 
will  be  practically  done  away  with.  Annual  renewal  fees 
will  be  charged  on  an  ascending  scale. 

Acetylene   Black. 
Eng.  and  Mining  J.,  July  9,  1898,  35. 

The  soot  of  the  acetylene  flames  represents  a  valuable 
product,  especially  for  the   colour  industry.     When  acety-    I 
lene  gas  is  burned  with  a  smoking  flame, three  to  four  times 
as  large  a  quantity   of  soot  is   obtained  as   from  the  same 
quantity  of  mineral   oil.     The  acetylene   soot  is   very  light 
and  exhibits  an  absolutely  black   colour   without  any  tinge 
of  brown.     Besides,   all  tarry    admixtures    and    other    sub-    : 
stances   contained   in   lamp  black,  &c,  are  absent  from  the 
soot.     It   is  very  bulky,  and  will   be   specially  adapted  for    I 
India   ink,  as   well   as  for   colours    used    in   printing   and    i 
lithography.     A   recent  French  patent   issued  to  E.  Hubon    j 


gives  three  methods  for  the  production  of  the  colour. 
According  to  the  first  the  acetylene  gas  is  kept  in  a  steel 
cylinder  under  two  atmospheres  pressure,  ami  is  then 
ignited  through  an  electric  spark  or  a  glowing  platinum 
wire  by  way  of  explosion.  The  final  pressure  of  the 
resulting  hydrogen  does  not  exceed  12  atmospheres,  so  that 
the  danger  of  an  explosion  is  excluded  if  steel  cylinders,  of 
corresponding  strength  arc  employed.  This  method  has 
the  advantage  that  the  theoretic  yield  of  carbon  is  obtained 
from  the  acetylene,  the  product  being  of  the  greatest 
purity. 

The  Compulsory  Licensing  of  Patents:  An 
Import  lnt  Precedent. 

Chem.  Trade  ./.,  Julu  16,  1898,  39. 
The  Board  of  Trade  has  made  the  following  order  in 
the  matter  of  the  petition  of  Messrs.  Levinstein,  Limited, 
and  Ivan  Levinstein  to  the  Board  of  Trade  (hereinafter 
called  the  petitioners)  for  an  order  for  compulsory  licences 
under  certain  foreign  patents  :  — 

Whereas,  by  section  22  of  the  Patents,  Designs,  and 
Trade  Marks  Act,  1883,  it  is  enacted  :  "  If,  on  the  petition 
of  any  person  interested,  it  is  proved  to  the  Board  of  Trade 
that  by  reason  of  the  default  of  a  patentee  to  grant  licences 
on  reasonable  terms  — 

"  (a)  The  patent  is  not  being  worked  in  the  United 
Kingdom,  or  (A)  the  reasonable  requirements  of  the  public 
with  respect  to  the  invention  cannot  be  supplied,  or  (c)  any 
person  is  prevented  from  working  or  using  to  the  best  ad- 
vantage an  invention  of  which  he  is  possessed," 

The  Board  may  order  the  patentee  to  grant  licences  on 
such  terms  as  to  the  amount  of  royalties,  security  for  pay- 
ment, or  otherwise,  as  the  Board,  having  regard  to  the 
nature  of  the  invention  and  the  circumstances  of  the  case, 
may  deem  just:  and  any  such  order  may  be  enforced  In 
mandamus. 

And  whereas,  on  the  11th  June  1889,  a  patent  numbered 
9642  was  granted  to  Oliver  Imray,  of  28,  Southampton 
Buildings,  London,  Patent  Agent,  for  an  invention  commu- 
nicated to  him  by  The  Farbwerke  vormals  Meister,  Lucius, 
and  Briining,  of  Hoecbst-am-Maine,  in  the  Herman  Empire 
(herein-after  called  the  patentees),  relating  to  the  produc- 
tion of  oxysulphonic  acids  of  naphthalin. 

And  whereas,  on  the  24th  May  1892,  the  said  patent  was 
duly  assigned  by  the  said  Oliver  Imray  to  the  patentees, 
which  said  assignment  was,  on  the  27th  May  1892,  duly 
registered  at  the  Patent  Office. 

And  whereas,  on  the  26th  September  1889,  another 
pateut,  numbered  15,1 76,  was  also  granted  to  the  said 
<  diver  Imray,  for  an  invention,  in  like  manner  communi- 
cated to  him  by  the  patentees,  relating  to  improvements  in 
the  production  of  amido-naphthol-monosulphonic  acids  and 
the  manufacture  of  their  diazo  compounds  and  azo  colouring 
matters  therefrom. 

And  whereas,  on  the  24th  May  1892,  the  said  patent  was 
duly  assigned  by  the  said  Oliver  Imray  to  the  patentees, 
which  said  assignment  was,  on  the  27th  May  1892,  duly 
registered  at  the  patent  office. 

And  whereas  the  petitioners  presented  a  petition  to  the 
Board  of  Trade  under  the  said  section  for  an  order  that  the 
patentees,  under  the  said  Letters  Patent,  No.  9642,  of  the 
11th  June  1889,  and  No.  15,176,  of  the  26th  September 
1889,  should  grant  to  the  petitioners  a  licence  under,  or  in 
respect  of,  the  inventions  described  and  claimed  in  and  by 
the  specifications  of  the  said  respective  Letters  Patent. 

And  whereas,  on  consideration  of  the  said  petition  and  of 
the  matters  therein  mentioned,  it  has  been  proved  to  the 
Board  of  Trade  that  the  said  petitioners  are  persons 
interested  in  the  matter  of  the  said  petition,  and  that  by 
reason  of  the  default  of  the  patentees  to  grant  licences 
on  reasonable  terms,  the  said  patents  arc  not  being  worked 
iu  the  United  Kingdom,  and  that  by  reason  of  the  default 
aforesaid  the  said  petitioners  are  prevented  from  working 
and  using  to  the  best  advantage  certain  inventions  of  which 
they  are  possessed. 

Now,  therefore,  the  Beard  of  Trade,  in  exercise  of  the 
power  conferred  upon  them  by  section  22  of  the  l'aieuts, 
Designs,  and  Trade    Marks    Act,    1883,   and  of  all    other 
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powers  enabling  them  in  this  behalf,  do  hereby  order  as 
follows  :  — 

1.  That  a  licence,  to  take  effect  iroin  the  date  of  this 
order,  and  in  the  form  s«t  forth  in  the  schedule  hereto,  be 
forthwith  granted  by  the  patentees  to  the  petitioners  to 
make,  use,  exercise,  and  vend,  within  the  United  Kingdom, 
the  inventions  described  and  claimed  in  and  by  thi  spi 

ins  of  the  said  Letters  Patent,  No.  9612  of  1389  and 
No  15,176  of  1889,  for  the  unexpired  residues  of  the 
respective  terms  of  the  said  Letters  Patent,  at  a  royalty  of 
one  halfpenny  for  each  pound  weight,  avoirdupois,  of  pro- 
ducts made  by  the  licensees  under  the  said  Letters  Patent 
or  either  of  them,  hut  so  that  in  each  year  a  minimum 
royalty  of  2501.  per  annum  -li:« II  be  paid  1>\  thelicens 
and  the  patentees  shall  forthwith  deposit  such  licence  duly 
executed  by  them  with  the  Board  of  Trad.'. 

2.  The  said  petitioners,  before  the  nth  day  of  August  1898, 
shall  execute  and  deposit  with  the  Board  of  Trade  a  counter- 
part licence  in  the  form  aforesaid,  and  in  default  of  their 

doing  B0  tin-  order  shall  he  of  no  effect. 

ned  i        Cot  btbn  vi   Boyle, 

tare. 

Dated  this  6th  day  of  Jul}  1898.  Hoard  of  Trade 

RePOBI    OS    rHB    I'l  Tkoi.kim    COMMTTJ 

I'imrm.  ./.,  July  16,  1898,  72. 

After  an  inquiry  extending  over  four  sessions,  the  Select 
Committee  on  Petroleum  lias  now  concluded  its  labours, 
. , i ,. i  m,  Jesse  Collings,  Chairman  of  the  Committee  has 
presented  its  report  to  the  Mouse  of  Commons.  The 
following  is  :|   su ar_\    of  the  recommendations   agreed 

to  :  — 

I.  That  the  present  Ian  affecting  petroleum  -pint,  not 
being  adequate  for  public  Bafery,  should  be  amended  in  the 
manner  specified  in  the  report. 

■  r0  adopt  a  flash  point  of  100  (Abel  close  test)  as  the 
dividing  line  between  petroleum  oil  and  petroleum  -pirit. 

:).  Legislation  t trolthe  storage,  transport,  and   sale 

of  petroleum    generally    and   admixtures   of   the  fame  with 

,,ili,r  substances,  certain  neavj  oils  being  exempted. 

4.  To  provide  for  an  efficient  system  of  testing. 

i . ,  provide  fbt  adequate  supervision  and  administration 
by  local  authoril 
*  6.    That    official    inquiries   be   made  into    the   causes   of 
accident-   arising  from   the  storage,  transport,   oi    use   of 
Inflammable  liquids. 

7  Statutory  power-  to  enable  t >i.  Secretary  of  Si.ite  to 
ijjue   ,1,1.1    affecting  the  manufacture  and  sale  of  lamps. 

-  I.,  spread  information  among  the  public  us  to  the 
nature  of  petroleum  and   the   management  of  petroleum 

lamps. 

The  Committee  added  to  these  recommendations  the 
following  conclusions: — 

..  |  ),.,t  to  placi  such  legislative  restrictions  on  petroleum 
oilbelon  100"  (Abel  close  tent)  as  an  placed  on  petroleum 

,i   would  have  the  effected  preventing  the  u f  such 

oil  for  domestic  or  trade  purpose-;  thai   thi  such 

legislation  would  be  to  materially  raise  the  cost  of  petroleum 
tl)r,i  i  ,  iii.it   ii  i-  in  accordance  n ith  the  ei  d 

ib.it  If  Immunity  from  accidents  is  to  be  secured,  it  will  be 
,n  to  prevent   the  use  of  oil  below    100  ;  that  the 
number  <  Bidents  has  uol   Increased   out  of  pro- 

portion to  the  vast  ii  the  number  of  lamp-  used; 

]lh,i  that  1 1  freedom  from  accidents  is  to  be  secured,  ordinary 
care  must  bi  exercised  in  the  use  of  petroleum,  whethet   ol 
..,  too   Bash  point." 

Siiim     SOB    I'm  mi.  U      M  vm  iv  i  i  in  i:s. 

(  %  m.  "'1,1  Druggist,  July  28,  1898,  1 10. 

At  the  annual  meeting  of  the  Lond  n  Chambet  ol  Com- 
merce, held   at  Salter's  Hall  on   M lay,  July    isth.  the 

Chemical  Trade  Section  reported  inler  alia  what  had  been 
done  ■"  regaol  to  the  spirit  concessions.  The  Joint  i  om- 
mittee  appointed  in  1896  to  consider  the  law  relating  to 
saints  :,i,,i  the  regulal ■  thereunder  as  affi  oting  -  fa 


manufacturers  had  held  several  meetings.  After  consider- 
able discussion,  the  committee  made  a  number  of  rceom- 
mendations,  which  it  was  agreed  should  be  laid  before  the 
Inland  Revenue  authorities  al  Somerset  Souse.  A  confer- 
ence was  accordingly  arranged  between  the  committee  and 
the  Chief  Inspector  of  the  Excise  Department  and  Dr. 
Thorpe  (.the  principal  of  the  laboratory  ).  The  difficulties 
under  which  chemical  manufacturer-  in  this  country 
laboured,  as  compared  with  the  advantage-  enjoyed  by  their 
German  and  American  competitors,  were  explained  by 
members  of  the  committee.  The  Chief  Inspector  pointed 
out  the  obstacles  in  the  way  of  adopting  the  recommenda- 
tions   of    the    I miittee.       He    intimated    that   the    Inland 

Bi  venue  authorities  would  do  everything  in  their  power  to 

et rage  the  chemical  trade  of  this  country,  and  suggested 

that  the  committee  might  gather  information  which  would 
enable  him  to  take  steps  to  meet  their  views.  Further 
tings  of  the  committee  had  been  held,  and  they  wen' 
still  collecting  information  and  statistics.  Information. 
however,  had  been  received  to  the  effect  that,  in  OOQSt  - 
quence  of  the  representations  made  to  the  Inland  Bevenue 
authorities  by  the  Joint  Committee,  certain  ■  -  had 

been  granted  to  chemical  manufacturers, which  would  place 
them  on  more  equal  terms  with  tbeir  foreign  competitor-. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Articles. 


It  ending  .'tntli  June. 


1VJ-. 


£ 
Metals l.ssi.ij- 

I   h,  meal-  and  dvestlllT 

Oils 

Raw  materials  (or  non-textile  m-  MSS497 

dustnes. 

Total  value  of  all  imports  ....  HjRHJN 


£ 

l.'.»t.-..-' 

734473 
1.4K7.G2B 


Summary  of  Kxports. 


Month  ending  SOtli  June. 

Articles. 

1897. 

lV."s. 

m  i        other  than  machinery)  .... 
IfJaeeUaneoua  articles 

ft 
8.79 

8,781.0*0 

£ 

uouns 

19,06 

i:i.li:t.c.;« 

[MPOBXa    OF    MkTAI.S    FOR     MiiNTII     K.MIINO    BOtB      I  I   M. 


Quantities. 


articles. 


isi.7. 


is;-. 


Cupper :— 

Tuns 

Rciriilus- 

r/nwrought 

Iron:— 

Pig 

Ore 

Bolt.bsr.  tc 

inwrought.. 
Lead,  pig  and  sheet     ., 

I'\ril.  - 

Quicksilver II'. 

silver  ore Value  £ 

Tin Owt 

Zinc Tuns 

01I1.1  articles  ...\aliio£ 

Total  value  of  metals 


ujm 

6.781 

1.311 

'.HI. Mil 
iV.o'.s 


B,788 

T.i'Ts 

184.181 

:t.7o;t 

l.'...-.sl 

.-.1.1  II 


Values. 
1897. 


£ 

IBJHH 

.M.'ai.-. 
81,08! 
1  19.973 

si.  is  1 
s.;.Ma; 

111,388 
MMtfl 


1,881,188 


£ 

is;. 711 

iiKi.099 

s'l.s-,; 

111.487 
213408 


J  Uly  30,  1898.] 


THE  JOtJENAL  OF  THE  SOCIETY  Of  CHEMICAL  INDUSTBT. 


713 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  30th  June. 


Quantities. 


Values. 


Articles. 


1897. 


1898. 


1897. 


1898. 


Alkali Cwt. 

Bark  (tanners',  &c.)    „ 

Borax „ 

Brimstone 

Chemicals Value  £ 

Cochineal Cwt. 

Cutch  and  gauibier  Tons 
lr.es:— 

Alizarin Value£ 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  of  potash  .       ., 

Valonia Tons 

Other  articles. . .  Value  t 

Total  value  of  chemicals 


28,323 
36.168 


466 
1,802 


I 

29,657 

51  .+53 

34 

51,010 

'  '673 
1,584 


£ 
10,253 
12,391 

9,687 

I2u,123 

2,951 

30,281 


£ 

16,451 

16,482 

22 

11,746 

132,684 

3,931 
27,801 


16.391 

20,087 

32,544 

39,157 

1.708 

1,844 

26,674 

29,551 

38,331 

23,725 

26,869 

17,909 

1,426 

2,862 

14,818 

31,422 

99.122 

132,129 

101,607    479,388 


Imports  of  Oils  for  Month  ending  30th  Junk. 


Articles. 


Quantities. 


Values. 


1897. 


189S.  1897. 


Coooa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed Tons 

Traiu,  &c.  .., Tuns 

Turpentine Cwt. 

Other  articles  ..  Value  £ 

Total  value  of  oils. .. 


15,1196 

1,910 

126,321 

14,431.962 

1,622 

1,141 

29,082 


24,761 
2.65H 

97.355 

15,943,236 

2  552 

2,244 

67,159 


£ 

£ 

16,91.8 

27.870 

59,414 

8  1.009 

125,311 

103,411 

261,917 

206.005 

33,197 

50,261 

19.318 

41.457 

29,891 

73.181 

71.197 

89.016 

620,226        735.27:! 


Imports   of   Raw   Material   for    Non- Textile 
Industries  for  Month  ending  30th  .Tune. 


Articles. 


Quantities. 


Values. 


1897. 


1898. 


1897.  1898. 


Hark.  Peruvian  . .   Cwt. 

Bnst'es LI). 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 

Lac,  &c 

Gutta-percha....        „ 

Hides,  raw  :— 
Dry , 

-Wet 

Ivory , 

Manure: — 

Guano Tons 

Bones , 

Nitrate  of  soda 

Phosphate  of  lime        „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto , 

Pulp  of  wood  :— 

Chemical „ 

Mechanical  ....        „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 

Hewn Loads 

Sawn „ 

Staves 

Mahogany Tons 

Other  articles Value  £ 

Total  value 


1.817 
-7,3.:i7.- 
25,286 

6,864 
17.566 
3,471 

51.034 

60,888 

1.002 

1.H75 
4,932 

8,918 
28.1 151 
1S,S(7 

1,981 
18,268 

37,388 
192584 

216,330 
2.58S 

238.732 
898,272 

10,915 
3,730 


4.054 

369,160 

36,290 

5,693 
12.085 
6.S85 

35,517 

62,820 

1,126 

140 
1,714 

5,700 

24,964 

56,470 

2.292 

15,512 

(    16,451 

(.    15,331 

181,232 

2215,403 

2,165 

191,568 

635,687 

12,743 

4,541 


£ 

3.186 
34,021 

261,635 

10.363 
73.697 
34,777 


£ 

7,834 
44,544 

423,032 

13,230 

111.987 
72,325 


141,838  101,222 
125.794  133,483 
39,70  4  45,860 


3,650 
12.164 
67,398 
12.57S 
44,095 
19.890 
70,671 


176 

6.88.-, 

42,452 

37,489 
50.391 
20.279 
57,501 


182,1 


« v 


116.918 
43,363 

16,909  11,563 

229,678        236,245 

1,110  1,22-8 


198,9118 
2.077.011 
37,525 
35.212 
928,211 


(43,925 

1,537,370 

19,1)16 

11.879 

878,075 


5,025,197     4,487,625 


Besides  (he  above,  drugs  to  the  value  of  7 1,1127.  were  imported,  as 
against  08,670/.  in  June  1897. 


Exports  op  Metals  (other  than  Machinery)  for 
Month  ending  30th  June. 


Articles. 


Quantities. 


1897. 


1898. 


Values. 


1897. 


Brass Cwt. 

Copper  :— 

Unwrought , 

Wrought , 

Mixed  metal. ..       „ 

Hardware  and      Value  £ 
cutlery. 

Implements 

Iron  and  steel . . .    Tons 

Lead 

Plated  wares  . . .  Value  £ 

Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc 

Other  articles  . .  Value  £ 


10.622 

29.753 
23,442 

13,126 


317,399 
3.260 


8,609 
15,773 


7,947 

45,916 

19.:,;,.. 
15,485 


275,031 

3.191 


H.9'19 
16,524 


£ 
43,750 

76,667 

71,656 

31,584 


£ 

36,646 

124,146 
60,87  1 
38,4011 


173,796         119,970 


100,125 

2,029,863 

42,431 

28,322 

88.319 

27.991 
11.686 

6.8.163 


114.695 
1,898,266 

50,989 
32,889 
1  16,281 
41,428 

1 4,365 
94  9:,.: 


Total  value  . 


Exports  of  Drugs  and  Chemicals  for  .Month 
ending  30th  Jink. 


Articles. 


Quantities. 


1897. 


Values. 


1S97. 


1898. 


Alkali C-rt. 

Bleaching  materials    „ 
Sulphate  of  copper   Tons 

Chemical  manures 

Medicines Value  £ 

Other  articles. . .       „ 

Total  value 


Iln.18,; 

\',,9.-,8 

3.606 

18,9112 


278.797 

109.0  45 

4.121 

31,965 


£ 

112.532 

29,998 

59.471 

103.8  49 

92,015 

230,163 


75,478 
29,513 
66,045 
165,191 

97.739 
241,095 


628,031        678,061 


Exports  of  Miscellaneous  Articles  for  Month 
ending  30tii  June. 


Articles. 


Quantities. 


Values. 


1897. 


1897.  1898. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutohouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Stoneware , 

Glass:— 

Plate Sq.Ft. 

Flint Cwt. 

Bottles , 

Other  kinds... .      ., 
Leather: — 

Un  wrought , 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth   Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper  Cwt. 

Iligs Tons 

Soa|» Cwt. 

Total  value .... 


936,200 

595,000 

21,308 

16,879 

188,219 

158.317 

1,784,300 

1.820,709 

21,045 

25.719 

86,117 

105,293 

32,138 

31,996 

52,633 

69,511 

133,323 

134,369 

.. 

.. 

169,365 

150.95S 

12,414 

12,129 

91,79.; 

125.791 

5,559 

7,286 

6  149 

7.999 

13,305 

16,355 

65.33  i 

68.077 

31.168 

33.121 

17,105 

18.(61 

15,135 

16,580 

11.575 

15.958 

106.026 

137,407 

34,503 

30.801 

1,216 

3,28 

70,674 

1.899,300 

1,826  600 

77,87!' 

78,-72 

129,656 

151,536 

78.119 

Si,522 

122,009 

JJ2.488 

1,288 

.-,.98  1 

21,179 

25.825 

61,0118 

62,111 

87,476 

2.751,049     2,801,203 
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iHontljlP  patent  iLiSt. 

•  Tli.-  dab is  given  are  the  date)  ol   the   Offloial  Journali  ii 

which  acceptances  of  the  Complol     -  .tions  are  advertised. 

Complete  Speculations  thai  advertised  ns  accepted  ere  open  to 

ii  :n   the  Patent  Office  Inrmedlatelj-,  and  to  opposition 

within  two  mouths  of  the  said  »l 


[.—PLANT,  APPARATUS,  and  MACHINERY 

Ari-i.n  whins. 

13,305.  <i.  I-'.  Redfern.— From  II  Schaffstaedt,  Germany. 
\  in- 1  h< id  of  and  apparatus  for  condensing.     June  14. 

13,406a  C.  Hoy.  Improvements  in  ami  relating  to 
bottles  for  ntoring  unstable  salts  oi  anj  other  unstable 
substances  oi  liquids.  Filed  15th  July.  Date  rlaimcd 
16th  June  1898 

18/463  T.  vV.  Bloxam.  Improvements  in  apparatus  for 
supplying  liquids  in  proportion  to  each  other.     June  16. 

18,618  8.  S.  Bromhead.— From  Holler  and  Pfeifer, 
Germany.  Apparatus  for  drying.  Complete  Specification. 
Juno  13. 

13,619,  >.  S.  Bromhead.  From  Moller  and  Pfeifer, 
Germany.  Improvements  in  cell  cylinders  for  drying  appa- 
ratus.    Complete  Specification.    June  18. 

13,698,  G  tie  Rouasy  de  Sales.  Improvements  in  appa- 
ratus for  mixing  gases,    Jun 

14,131.  C.  !>■  Abel.  —  From  Strassfurtei  Chemische 
l-'abrik  vormals  Vorsterand  GrQneberg  Ictieu  Geaellschaft, 
Germany.  Improved  means  for  preventing  back-draught 
in  pj  i  iiis  furn  ices.     June  -■"• 

14,228.  W.  lliinbliffe.  Improvements  in  apparatus  for 
(Irvine,  purifying,  separating  oil  or  grease  from  and  con- 
ileiu  dg  i.  nil,  aud  foi  heating  and  purifying  water  for 
boilei  feed  and  forothei  manufacturing  purposes.     June  28. 

14,400.  T.  II.  Bristol  and  Co.,  Ltd., and  W. R.  Renshaw. 
Improve nts  in  filtering  apparatus,     June  29, 

14,409  G  H  di  Bitter,  Improvements  in  mnchines  foi 
ill.  mom  rapid  and  effei  tual  drying  -if  materials.    June  30. 

ii  186  .1  T  Waine.  Improvements  in  apparatus  for 
distilling  water.     June  80. 

14,718.  J.  I'-    Bourseau.      Improvements  in  metallic  cap- 
liquids  or  gases  under  pressure,    Complete 

.  ati.ili         July    4. 

14,783    G.    Vf.   Simpson.     Improvements    in    maximum 
.meters.     Jul)  .'.. 

15.151.  M   I  Itto.     See  Class  XVII. 

15.152.  M.  Otto,  Improvements  io  apparatus  foi  the 
preparatii I  sterilised  ice  in  Mocks  ..i    in  bottles  and  ilu- 

ilisation  ii old  condition  and  al  the  ordinary  pn 

nl  liquids  generally      '  lomplete  Specification.    July  9. 

15,173.  A.  Grounds.  '  ylindrical  vessel*  used  for  con- 
taining gases,  liquids,  .'..■.  ii n.  1.  r  pressure,     Jul)   II. 

II    w     Mil,  .it.     Improved  process  and  apparatus 
for  refrigerating  and   cooling  air.     Complete  Hpecifi. 
July  II 

15,344,  J.  U  i Ion,    Improvements  in  melting  fui 

July   12. 

15,409,  ,1.  Wilson  anil   A.   Mnssun.      Improvci is    in 

apparatus  suitable  foi  Ireal  i  ning  water.     July  13. 

15,489.  '  .  I  nili.     Improvement!   d  and  relating  to  dryers 

i., mil  .1   pulverulent  an.lp.isn   muterials  and  the  iik<-. 
July   1  I 

15,651.  !>'.  O.  Nash.  Improved  meana  applicable  for  use 
in  the  sterilization  of  liquids  oi    ubstnocei      Jul)  16. 

\     l     .1    I lui .it.. n      Imp  i  in  meant  or 

■pparatua  foi  charging  lii|ui«ls  with  gas,-     .Inly  16. 


COMII.KTK.    .Sl-I.i  inC'ATKINs    ACCEITED. 

1897. 

14,408.  A.  J.  H.. ult. — F.  Witrtenberger,  Italy.  Begenera- 
tivi-  furnaces.    Jun.  22. 

15,107.  S.  C.  Davidson.    Apparatus  for  applying  s 
vapour,  or  moist  air,  orgases  to  Bubstances  :  especially  epplic- 
able  '..  softening,  limping,  or  withering  tea  ieaf,  moistening 
or  ■•  ordering  "  tobacco  leaf,  or  fur  similar  treatment   or 
other  analogous  substances,     June  22. 

1H.311.  h.  A.  Cbcvalct  and  W.  Boby.  Apparatus  fa 
heating  and  purifying  water.    Jnly  6. 

18,819.  w.  B>  Renshaw,  Apparatus  suitable  for  cooling 
liquid- ami  condensing,     .Inly  20. 

18,950.  P.  Boimare.     Smokeless  furnaces.    June  29. 

19,196    B.  Stephenson.     Condensers.     Jnly  6. 

1898. 

7178.  K.   \;  raham,     Filters,     Jura-  29. 

9606,  I.  Fokohaner.     Filters.     June  29. 

10,132,  P.  A.  Ni-uini  . — From  The  Baker  and  Adamson 
Obemical  Company,  l'nit..l  States,  Apparatus  foi  distilla- 
tion  of  aeids  and  other  corrosive  substances*     Juue  22.. 

11,364.  P.  Beuss,     Centrifugal  machines.    June--'. 

II.— FUEL,  GAS,   im.  LIGHT. 

Applications. 

T-js'v.  S   Rosinski  and  Madame V.  E.  Ducroix  iteV  M   M 

Pierguin.     A  new  uomposition  of  matter  lor  automatically 

lighting  gas  and  for  other  purposes.     Filed  June  15.     Date 

claimed,  March  25,  1898. 

13.164,  P.  Naef  and  R.  S.  Garton.  Process  and  appa- 
ratus foi  producing  coke-gas  and  by-prodacts.    June  18. 

18.165.  P.  Naef  and  R  S.  Garton.  Process  ami  appa- 
ratus for  producing  coke-gas  and  by-proluote.    Jane  18. 

13,185.  W.Donaldson.  Improvements  in  methods  ol 
vaporising  inflammable  oils  and  storing  the  vapour  oc  gas 
produced  at  constant  pressure,  for  us  in  heating,  lighting, 
and  gas  motors      June  13. 

2,  B.  II.  Thwaite  and  II.  Allen.  Improved  means 
for  effecting  the  slow  action  of  water  upon  carbide, 

and  making  the  same  inoffensive.;  odorous,     June  14. 

i:i,263.  I-',.  Ktsohgite.  Improvements  relating  to  tin- 
treatment  of  peat.     June  14. 

13,887,  C.  D.  \l.ei.  From  1*.  Lipcke,  Germany.  Im- 
provements in  apparatus  for  generating  acetylene  Com- 
plete Specification.    June  15, 

18,504.  A.   Koch.     I'r s-   for  manitfaoturing  durable 

incandescent    illuminating  bodies.      Complete  Speeilie.itiiui 

Jane  I J 

-.  i  .  K.  Button  mi  I  \v.  Button,  An  automatic 
acetylene  gas  genorator.     June  I B, 

13,636.  sir  C.  >  Forbes,  Hart.  Improvements  in  or 
applicable  to  aoet)  lene  genentoi  s.    J  una  I ;. 

l :*.7 1  -i .  V.  Toile.  New  oi  improved  means  foi  economis- 
ing coal,     June  20. 

13,830.  A.  .1.  Boult.  From  O.  Payan,  France,  Im- 
provements in  or  relating  to  apparatus  for  producing 
acetylene  gas.     Complete  Specification.     June  _'l 

13,875  I-'..  J.  Pennington,  Improvements  in  or  relating 
to  the  manufacture  ..t  gas     June  22. 

13,881.    L.    von    J.    Jarocki    and    Kicserowski       v 
HI. 

u  .  \     Kbert.     Improvements  in  lamp--  foi 
and  burning  June  28. 

..  i.  Wiltshire,  Improvements  iu  apparatus  lot 
producing  act  t)  lent  g  is     J - 1 

I4,i':i7    i!    Zschocke.     Improvements  in   gin   sciubbers. 

June  24. 

M... i  .  J  J  Shedlock,  Improvement*  iu  oi  rclattog  to 
_a   producing  apparatus.    June  84. 
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1 1.049.  K.  E.  Rosenthal,  Improvements  in  or  connected 
with  generators  for  acetylene  gas.  Complete  Specification. 
June  24. 

14.050.  J.  Billwiller  and  K.  E.  Rosenthal.  Improve- 
ments in  generators  for  the  production  of  acetylene  gas. 
Complete  Specification.     June  24. 

14,1 19.  W.T.  McGarry.  Improvements  in  the  treatment 
or  carbonising  of  peat  or  other  decayed  vegetable  matter, 
and  apparatus  therefor.     June  25. 

14,127.  H.  J.  Dowsing.  Improvements  in  apparatus  for 
utilising  radiant  heat.     June  26. 

14,139.  Sir  C.  S.  Forbes,  Bart.     Improvements  iu  appa- 
ratus connected   with   the  manufacture   of  acetvlcne    gas 
June  25. 

14,184.  A.  E.  Stamm.  Improved  mass  for  impregnating 
incandescent  mantles.     Complete  Specification.     June  27. 

14,197.  W.  P.  Thompson. — From  II.  Sez,  France.  Im- 
provements in  apparatus  for  producing  acetylene.  Complete 
Specification.     June  27. 

14,210.  A.  J.  Boult. — From  Suret  et  (ie.,  France.  Im- 
provements iu  or  relating  to  apparatus  for  use  in  the  pro 
(taction  of  acetylene  gas.     June  27. 

14,215.  E.  Pliilpott.  Improvements  in  the  manufac- 
ture and  production  of  candles.     June  27. 

1  1,240.  J.  \V.  Dougal.  Improved  manufacture  of  char- 
coal.    June  28. 

14,285.  \V.  P.  Thompson.— From  R.M.Snyder,  United 
States.  Improvements  in  or  relating  to  apparatus  for  gene- 
rating and  burning  gas  from  liquid  hydrocarbons.  Complete 
Specification.     June  28. 

14,295.  Sir  ('.  S.  Forbes,  liart.  Improved  means  and 
apparatus  for  enriching  coal-gas  or  the  like.     June  28. 

11,307.  H.  Bohm.  Improvements  in  and  relating  to 
means  for  producing  oxone.     June  28. 

14,372.  YV.  Beth.  An  improved  process  for  extracting 
coal-dust  from  flue  gases.  Complete  Specification.    June  29. 

14,38li.  E.  X.  Trump.  Improvements  in  means  or  appa- 
ratus for  receiving  and  transporting  the  discharged  contents 
of  coke  ovens  and  the  like.     June  29. 

14,432.  The  British  Acetylene  Gas  Generator  Company, 
Ltd.,  and  II.  K.  Spence.  Improvements  in  acetylene  gas 
generators.     Complete  Specification.     June  30. 

11,438.  S.  J.  Ingram.  Apparatus  for  charging  coal-gus 
and  other  retorts.     June  30. 

14,450.  E.  Biihm.  Improvements  in  and  relating  to 
means  lor  producing  ozone.     June  3). 

14,463.  P.  G.  de  Schodt.  Improvements  in  incandescent 
gas  lighting.     Complete  Specification.     June  30. 

14.557.  J.  Aoh worth.  Improvements  in  treating  or  en- 
riching oils  or  spirits  for  illuminating  and  heating  purposes. 
July  1. 

14,567.  XI.  Davoren,  J.  Helton,  and  J.  Davoren.  Im- 
provements in  and  in  connection  with  the  manufacture  of 
illuminating  gas.     July  1. 

14,590.  F.  C.  Askham.     Means  for  the  generation  and 
temporary  storage  in  a  compressed  state  of  gas  or  vapour, 
caused  by  the  chemical  change  produced  in   various  sub- 
stances, gases,  or  liquids,  by  their  combustion  or  explosion 
July  2. 

14,616.  M.  Founder.  Improvements  in  or  relating  to 
apparatus  for  the  production  of  acetylene  gas.  Complete 
Specification.     July  2. 

14,707.  Sir  C.  S.  Forbes.  Hart.  Improvements  in  acetv- 
lcne generators.     July  4. 

14,713.  H.  H.  Lake. — From  La  Conipagnie  Continentale 
d'incaudescence  et  de  chauffage,  Belgium.  Apparatus 
for   generating    acetylene   gas.       Complete    Specification.    I 


July  4 

14,729.  G.   Gaslaldi.      Improvements    in   apparatus   for 
generating  acetylene.     Complete  Specification.     July  4. 


14,858.  J.  E.  Scartb.  Improvements  in  or  relating  to 
apparatus  for  the  generation  of  acetylene  gas.     July  6. 

14,895.  YV.  H.  Akester.  Improvements  in  the  production 
of  ethylene.     July  6. 

14,919.  D.  J.  V.  Praag.  An  invention  to  neutralise  the 
smell  of  calcium  carbide  and  acetylene  gas.     July  r. 

14  972.  H.  E.  A.  Cousin.  Improvements  in  apparatus 
for  the  production  of  acetylene  gas.  Complete  Specification 
July  7. 

15,014.  II.  Sutcliffe.  Improvements  in  acetylene  gas 
generators.     July  8. 

15,020.  E.  Henriquez.  Improvements  in  acetylene 
generating  apparatus.     Complete  Specification.     July  s. 

15,138.  YV.  II.  Akester.  Improvements  in  the  production 
of  ethylene.     July  9. 

15,179.  E.  Deemouly.  Improvements  in  generating 
acetylene  gas.  Filed  July  1 1 .  Date  applied  for  March  29, 
1898,  being  date  of  application  in  France. 

15,207.  J.  Mactear.  Improvements  in  obtaining  cyano- 
gen compounds.     Julvll. 

15.212.  (J.  Dilll.org.  Improvements  in  the  treatment  of 
calcium  carbide  whereby  the  conversion  of  same  into  acety- 
lene gas  may  be  retarded  without  the  aid  of  any  mechanical 
devices.     Complete  Specification.      July  11. 

15.213.  G.  Dillberg.  Improvements  iu  protective  cover 
ings  for  compressed  cakes  composed  of  granulated  calcium 
carbide,  or  an  admixture  of  calcium  carbide  with  other 
ingredients.     Complete  Specification.     July  1 1 . 

15.214.  G.  Dillberg.  Improvements  in  means  for  usino- 
calcium  carbide  for  the  purpose  of  generating  acetylene  gas! 
Complete  Specification.     July  11. 

15,241.  J.  Boss.  A  new  or  improved  apparatus  for 
generating  and  utilising  acetylene  gas.     July  12. 

15,367.  J.  A.  Armitage  and  E.  ilamsden.  The  safety 
acetylene  generator.     July  13. 

15,394.  B.  Myers.  Improvements  in  or  relating  to  acety- 
lene or  similiar  generators.     July  13. 

15,396.  D.  M.  Baumgarten.  Acetylene  gas  generators. 
Complete  Specification.     July  13. 

15,423.  M.  Bohne.  Improvements  in  acetylene  gas  n-enc- 
rators.     July  13. 

Complete  Specifications  Accepted. 

1897. 

17,182.  X.  Beggiani  and  A.  Chrisini.  Acetyleue  gas 
generators.     July  20. 

17,644.  H.  H.  Lake.  From  Fellner  and  Ziegler,  Germany. 
Apparatus  for  purifying  gas  by  washing  "or  scrubbing 
June  29. 

17.749.  V.  B.  Lewes.  Apparatus  for  the  manufacture  of 
illuminating  gas.     July  20. 

17,793.  J.  G.  A.  Kitchen.  Acetylene  generators 
July  6. 

18,355.  J.  C.  Bull. — From  Josse  and  Defays,  France. 
Manufacture  of  acetylene  gas.     June-  29. 

18,907.  A.  Denich.  Portable  apparatus  for  producing 
acetylene  gas.     July  6. 

18,971.  J.  R,  Wighnm.  .Manufacturing  acetylene  gas 
from  calcium  carbide.     June  22. 

18,989.  H.  Maxim  and  YV.  H.  Graham.  Method  and  ap- 
paratus for  the  production  of  calcium  carbide;  applicable 
also  to  other  purposes.     July  20. 

20,142.  F.  A.  Keilicr.  Apparatus  for  the  automatic- 
supply  of  carbide  of  calcium  in  the  production  of  acetylene 
gas.     July  6. 

20,184.  YV.  Dancer.  Production  of  gas  for  illuminating 
and  heating  purposes,  and  of  certain  by-products.     July  20. 

20,319.  E.  Saizenberg.  Incandescent  gas  lighting. 
June  29. 

25,318.  J.  YV.  Grainger.  Manufacture  of  fire-lighters. 
July  20. 

it 
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30,145,  A.  J.  lioiilt.— From  Tlic  Firm  Chemische  Fabrik 
von  Max  Jasper,  G.-rmauy.       Manufacture  ,,f  mcandesi 
bodies  for  illuminating  purpose*.     July  20. 

1898. 

8030.  A.  F.  R.  Bohnel  and  A.  K.  Zehner.  Acetj  lene  gal 
apparatus.    July  20. 

8535.  B.  Tooth.     ninminating  and  heating  gas.    July  20. 

9545.  V  Williamson.  Acetylene  gas  generators.  June 
22. 

10,805,  J.  H.  Schttlke,  Acetylene  gas  generator.  June 
89. 

10,768.  J.  Sartig.    Treating  ciilcium  carbide  for 
acetylene  generators.    June  SB. 

12,:t.'>f,.  \V.  II.  \.  Si.  verta,  Method  ..l  and  apparatus  for 
forming  incandescent  bodies  for  gas-lighting,     July  20. 

jV.-i  QLOUBING  MATTERS  and  DYES. 

All  LICATION8. 

18,167.  A.  Bang.— From  Dahl  and  Co.  \  black  cotton 
dyestuff,   and    process   for   th,-   production    "f   the   same 

.lu,    .      18. 

18,201.  <'•  D,  \l"-l- — From  The  Vctien  Gesellscbaft  fiir 
A  mil  n  I  id, nl.i  i  ion.  Germany.  A  new  manufacture  of  azn- 
dyes,     June  18. 

18,458.  II.  B.  Nenrton.  —  From  Tin-  Parbenfabriken 
rormalj  F  Bayer  ami  Co.,  Germany.     Tin'  manufacture  of 

aromatic  compounds  by  ana  of  hydrocyanic  acid  ami 

in  derivatives  thereof.    June  in. 

18,561.  A.  G.  Green,  A.  Mayenberg,  and  Tin-  Clayton 
Aniline  i  bmpany,  Ltd.  Improvements  in  the  manufacture 
and  production  of  colourini;  matters.     June  17. 

14,  J.  Y.  Johnson.     Prom  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.    The  manufaoture  and  production 

of  OX]   aiiihra-.piiiioui  — nlpho  acids,      .lune  17. 

13.7-.'t.    i).    hnray.  —  From    Tie-    Parbwerks    vormals 

tor,  Lucius,  and  Braning,  Germany.     Manufacture  of 

aoetylle i  niethj  lene  blue  and  of  ecetj  llenco  i  ihj  lene  blue, 

June  jo. 

18,797.  M.  i:.  Vidal.    Improvements  in  the  manufaoture 

of  colouring   matter-.     Piled  .1 ■  21.     Date  applied  for, 

17,  ivj7,  being  date  oi  application  in  Prance. 

14,351,  J.T.Johnson,  -From  Thi  Badische  Anilin  and 
Bona  Fabrik,  Germany.  The  manufacture  and  production 
of  secondary  disaco  dyes  from  nitro-amidophenolsulpho 
acid-.     June  28, 

m.'j.'ilv  J.  Y.  Johnson. — From  The  Badiscbe  Anilin  and 
Bods.  Fabrik,  Germany.  Thi  manufacture  and  production 
of  azo-colouring  matters,  and   material)  for.   use  then 

.1 L'H. 

14,858,  J.  ^    Johnson.— From    I  in    Badiscbe  Anilin  and 

Soda  Fabrik.,  I aoj      Thi    mannfacture  and  prodm 

,,t  azo-colouring  matters,  and  materials  for  use   therefor. 
June  28. 

14  364.  H  B. Newton.     PromTnt  Parbenfabriken  vormals 

]■".  Buyer I'  o.,  Germany.      Men   process  for  producing 

oarbonic  acid  ethers,  and  intermediate  product     therefor, 

June  -'J. 

li.ii..",.  A.  l.l berg,     A   process  for.  the  produetion  of 

methylmorph d  cthylmorphine.    June  80. 

14,468.   P.I     Bunn.     Improvement*  in  dyes  and  dyeing, 

.Inn, 

14,588  K.  Ili'liiday  and  Sons,  Ltd.,  and  A.  Dickson. 
Improvements  in  the  manufacture  "t"  bases  of  the  diphenyl- 
ineth. group,  and  colouring  mam  r-  then  from,     July  I. 

14,687.  8,  M    tngel     Improved  ■!>.  foi   textile  fabrics, 

I.    ithCTS,  and  llle  like.      July    8. 

11,    J.    [mray. —  From     I  lie     \  ■  ll-.haft    fur 

Anilin  Pabrikation,  Germany.     Improvements  in  the  manu- 
al   aril  "t      the      safrann 
Juh   7 


14,962.  .1.  Imray.—  F'rom  The  Actien  tiescllscbaft  fur 
Anilin  Fabrikstion,  Germany.  Manufacture  of  sulpho- 
acida  of  aposafranines.    July  7. 

COUPLETS    SPECIFICATIONS    ACCEPTED. 

1897. 
12,326.  s.  Hersberg.     Vegetable  blue,  and  procc--  f,,i 

manufacturing  the  same.      March  9. 

15,587.  11.  Ko.rhlin.  Treating  paranitranOine  reds  and 
analogous  colours,  when  applied  on  vegetable  tibresor  silks, 
to  render  them  fasl  to  light.     Jon 

16.490.  J.  V.  Johnson. — From  The  Badische  Auilin  and 
Boda  Fabrik,  Germany.  Manufacture  and  production  of 
new  colouring  matters  from  animal  fibre.     June  •_'■_'. 

I7,nis.  II  B.  Newton. —  Prom  The  Parbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Manufacture  or 
production  of  dyestnffs  For  cotton.     June  29. 

:.  M.  B.  Ellis.-  Prom  La  Societe  (  himique  des 
Osinea  du  Rhone  anciennement  Gilliard  P.  Monnet  at 
('artier,  Prai Manufacture  of  dye-tuffs.     July  6. 

18,876.  I.  Levinstein  and  Levinstein,  Ltd.  Mannfacture 
or  production  of  new  colourini;  mailers.     July  6. 

19,622.  II.  E.  Newton.  —  From  The  Parbenfabriken 
vormal-  P.  Bayer  and  i  o/,  Germany.  .Manufacture  of 
anthraquinone dyestuft.    July  6. 

19,684.  ii  Imray.  —  From  II.  Schneider,  Germany. 
Manufacture  of  new  amido  base  and  new  direct  dyeing 
polyazo  dyestnffs  therefrom.    July  6. 

1898. 
I  I.  Imray. — From  The  Society  of  I  'hemical  Industry, 
Hash-.       Manufacture  of   new    trisazo   colouring    matters 
capable  of  dyeing  unmordanted  cotton  and  of  yielding  blue 
shade-  l>\  developmem  on  the  fibre.     June  89, 

V.— TEXTILES  :  COTTON,  WOOL,  BILK,  Fr,  . 

Applications. 

14,472.  s.  Pitt  From  L.  Cassella  and  ('.>.,  Gcrmaoy. 
Improvements  in  the  manufacture  of  textile  fabrics  having 
iwn  colour  '1  and  ci  api  June  80. 

14,503.  <i.  1>  Wild,  improvements  in  drying  textile 
fabrics  by  means  of  bol  or  cold  air  or  gases.    July  I. 

15.491,  .1  E.  G.  Mi'ian  Method  and  apparatus  foi 
burning  and  carbon  ols  and  woollen  fabrics. 
July  1  I . 

I   nMi  I  I   I  I     Si  I  01  PII   »  I  IONS     \,  CBPTBD. 

1897. 

l  1,868.  .1.  M.  M  nd  II.  II.  Boyfc*     Tr 

of  rhcagraaa  and  fibrous  plants,  and  apparatus  therefor. 
June  82. 

1898. 

10,592.  H  Ferguson,  Process  aud  machinery  for  breaking 
and  KCUtcbing  fibrous  plants  and  steins,  -neb  as  brown  rhoa, 
ramie,  bump,  jute,  and  the  like.     June  29. 


Vi._ DYKING.  CALICO  PRINTING,  PAPBB 
STAINING,  ism  BLEACHING. 

Ami  hi  1 1 

18,495.  D,  rlorsburgh.  Improvements  in  and  relating  t" 
vat-  for  dyeing  or  impregnating  fabrics.     June  17. 

18,508.  J.  It.  Koenig.  An  improved  dyeing  aoap  or 
pa-ie.     June  17. 

18,662.  I  Rolffs.  Vn  improved  process  for  the  produc- 
tion "f  genuine  dark  blue  dyes  upon  mixed  chromium  iron 
i lam-.      June  20. 

18,725    H    FT,, it.  I.    Improved  process  of  and  apparatus 
u-  upon  paper-woven  fabric-  and  the  like 
1,\  m-  of  template  printing.     Jnne  20. 

14,421    VV.l    Aykroyd,W.H,  ^ykroyd,  and  H.  R.  Ayk 
royd.      \ ppai  i'ii-  for  ili.    bettci    ind   re  even  ,i. 
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yarn  and  similar  fibrous  substances,  and  tbe  means  of  lubri- 
cating said  apparatus.     June  30. 

14,429.  T.  Bentley.     Improvements  in  hank  scouring  and 

dyeing  apparatus.     June  30. 

14,738.  C.  II.  Taylor. — Partly  communicated  by  J.  San- 
tour,  France.  Improvements  in  the  process  of  means  for 
producing  striped  effects  on  textile  and  other  fabrics. 
July  5. 

14,917.  J.  Nelson.  Improvements  in  machinery  or  appa- 
ratus for  dyeing,  bleaching,  and  mercerising  cloth.     July  7. 

14,960.  L.  J.  P.  Dumons.  Improvements  in  dyeing  tex- 
tile materials,  and  apparatus  for  that  purpose.     July  1. 

15,169.  M.  S.  Sharp.  A  process  for  fixing  the  finish  on 
cotton  piece  goods.     Complete  Specification.     July  11. 

15,370.  A.  J.  King  and  V.  H.  Gornall.  Improvements 
in  dyeing  and  printing  textile  fabrics,  warps,  and  paper. 
July  13. 

15,556.  .1.  Mendess.  Improvements  in  compounds  for 
cleansing  and  dyeing  purposes.     July  15. 

15,575.  F.  I.  Horrocks.  Improvements  ill  dyeing  fabrics 
or  yarns- made  of  cotton  or  other  vegetable  materials,  and 
also  in  producing  figures  on  such  fabrics  when  required. 
July  15. 

Complete  Specifications  Accepted, 
1897. 
15,587.  II.  Koechlin.    .See  Class  IV. 

19)860.  W.  Hadheld,  J.  .1.  Sumner,  and  II.  lladfield. 
Method  and  means  for  bleaching  textile  fabrics.     July  6. 


8108.  F.   J.    (lakes 
fabrics.     June  29. 


1898. 
Process   of   mordanting   fibres    or 


10,205.  E.  Brandts.     Apparatus  for  dyeing  and  similarly 
treating  textile  ravings.     June  89. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

13,202.  G.  Bischof.  Improvements  in  apparatus  for 
reducing  litharge,  and  other  lead  oxides  to  sub-oxide. 
June  13. 

13,406.  C.  Hoy.  Improvements  in  the  manufacture  and 
storage  of  carbonate  of  iron.     June  16. 

13,496.  A.  F.  Watson.  An  apparatus  whereby  solid 
carbonic  anhydride  can  be  converted  into  the  liquid  form 
and  thus  stored.     June  17. 

13,521.  C.  F.  Wulffiug.  Improvements  in  the  manu- 
facture of  ferrous  and  ferric  compounds.     June  17. 

13,645.  W.K.Smith.  An  improved  process  and  means 
for  the  production  of  carbide  of  calcium.     June  18. 

14,030.  The  Aluminium  Company,  Ltd.,  and  A.  G. 
Haddock.    Improvements  in  bleaching  compounds.   June  24. 

14,03S.  W.  Schmeisser.  A  process  for  the  manufacture 
of  fluoro  compounds.     Complete  Specification.     Jane  24. 

14,199.  T.  Cryer,  trading  as  Deanhead  Chemical  Com- 
pany. Improvements  in  the  manufacture  of  ammonia  and 
ammonium  chloride  and  certain  by-products.     June  27. 

14,269.  C.  E.  Acker  Improvements  in  the  manufacture 
of  caustic  alkalies  from  alloys  of  lead  with  the  alkaline 
metals.     Complete  Specification.     June  28. 

14,453.  J.  E.  T.  Woods  and  \V.  A.  Byrom.  Improve- 
ments in  and  connected  with  the  manufacture  of  calcium 
carbide.     Complete  Specification,     June  30. 

14,728.  1 1.  Imray. — From  The  Farbwerke  voruials 
Meister,  Lucius,  and  Briiuing.  Improvements  in  the  manu- 
facture of  sulphur  trioxide  (sulphuric  anhydride).     July  4. 

14,780.  J.  E.  T.  Woods  and  W.  A.  Byrom.  Improve- 
ments in  the  manufacture  of  carbide  of  magnesium.  Com- 
plete Specification.     July  5. 

14,795.  O,  Imray.  From  G.  E.  Junius,  France.  Im- 
provements in  obtaining  baryta  and  pure  iron  by  treatment 
of  barium  sulphate  or  carbonate  with  iron  oxide.     July  5. 


14,804.  W.  Saward.— From  E.  L.  C.  Schiff,  Holland. 
Improvements  in  and  relating  to  the  production  of  carbonic 
acid  gas.     July  5. 

14,911.  J.  T.  Hewitt  and  F.  G.  Pope.  Improvements  in 
obtaining  alumina.     July  7. 

15,289.  1).  Williams.  A  process  for  the  manufacture  of 
concentrated  hydrochloric  acid.     July  12. 

15,502.  J.  Hargreaves.  Improvements  in  the  manu- 
facture of  alkalies  and  in  means  applicable  for  use  therein. 
July  14. 

15,557.  C.  C.  Moore.  Improvements  in  the  treatment 
or  purification  of  brine,  and  other  saline  solutions.     July  1">. 

Complete  Specifications  Accepted. 
1897. 
26,326.   I).   Lance  and   li.    1,.  E.  de  Bourgade.     Process 
lor  the   economic,  production  of  cyanides,  their  derivatives, 
and  other  nitrogen  compounds.     July  6. 

1898. 
^  8570.  W.  P.  Thompson. — From  H.  Ilarland  and  S.  D. 
Crenshaw,  United  States.  Boasting  ovens  or  furnaces  for 
the  desulphurisation  of  volcanic  sulphur,  sulphurous  ores, 
and  ores  containing  a  greater  or  less  percentage  of  sulphur. 
July  20. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

1 3,260.  F.  Schuman.  Improvements  in  apparatus  for  the 
manufacture  of  wire-glass.   Complete  Specification.  June  14. 

13,310.  F.  O'Niell.  A  machine  for  the  manufacture  of 
glassware.     Complete  Specification.     June  14. 

13,386.  C.  D.  Abel. — From  La  Societe  Anonyme  des 
Fai'encerios  de  Creil  et  Monteneau  and  E.  G.  Faugeron, 
France,  Improvements  in  continuous  kilns  or  ovens  with 
travelling  hearths  for  firing  ceramic  goods.     June  15. 

13,389.  R.  T.  Hughes.  Improvements  in  apparatus  for 
the  manufacture  of  perforated  bricks  and  other  articles. 
June  15. 

13,706.  J.  M.  Humphreys.  Improvements  in  the  manu- 
facture of  glassware.     Complete  Specification.     June  20. 

13,927.  R.  Hoyle.  Improvements  connected  with  the 
drying  of  china  clay  and  other  substances  of  like  nature. 
June  23. 

Complete  Specifications  Accepted. 

1897. 

15,217.  E.  Gobbe.  Continuous  kiln  for  baking  pottery 
or  burning  cements.     June  23. 

20,399.  W.  Boulton.  Filter  presses  for  treating  potters' 
clay  and  other  substances.     July  20. 


IX. 


-BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 


Applications. 
13,346.  F.  Pulda.     Improvements  in  fireproof  floors  or 
ceilings.     Complete  Specification.     June  15. 

13,954.  W.  L.  H.  Roberts.  Improvements  in  or  con- 
nected with  the  manufacture  of  Portland  cement  and 
apparatus  employed  therefor.     June  23. 

14,180.  S.  J.  Payne,  F.  S.  Taylor,  and  J.  J.  Edwards. 
Improvements  in  the  manufacture  of  building  bricks,  blocks, 
and  the  like.     June  27. 

14,187.  G.  Leicht.  Improvements  in  presses  suitable  for 
moulding  artificial  stones  and  for  analogous  purposes. 
June  27. 

14,378.  A.  W.  l'errimau.  Improvements  in  and  in  appa- 
ratus for  the  production  of  artificial  marble  and  stone. 
June  29. 


TI- 
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Improvements  in  the  treatmi  ui  of 


( ).  Cowpcr-Coles,  Improvement*  in  the 
treatment  of  ..r.  -  foi  obtaining  metals  ami  other  products 
therefrom.     June  ^.'.. 

14,286.    W.    Bobertson   end    G.   Low.      An   aluminium 
alloy.    June  28. 

14,523.  11.    1;.  Angel.     Improved   furnaces  for  treating 
sulphidi  -  containing  nnc  and  other  ores.     July  1. 

14,795.  (>.    Imray.     From   (I.  B,   Junius,    lr 
\  II 

Improvements  in  the  extraction  of 
>_'..1(1  from  sea-water  bj  ehemieal  means  ami  apparatus  to 
In'  employed  in  c  torn  otion  then  with.     .Inly  8. 

x.  8  Bower.  Improvements  in  means  or  appa- 
ratus for  use  in  protecting  iron  ami  steel  by  producing 
magnetlo  oxide  thereupon.    July  1 1. 

15,198.  .1.    I  .  T.  Woods  and   »     \     Byrom.     Ii 
menta  in  the  manufacture  of  stei  1      July  11. 

15,236.8,    11.    Oowper-Coles.      Improvements    in    the 
extraction  ">  tin  from  its  ores.     Julj   18, 

■  l.  Gwynne.  [mprovemants  in  an. I  relating  to 
apparatus  for  preparing  sheet' iron  and  steel  in  the  manu- 
facture ..i'  tin  an. I  terne  plain  01  for  galvanising.     .Inly  13, 


1.    W.   Antony.      Ai.   improved    process   for    and 
method  of  producing  slabs  for  building  ami  othei   purp 
Complete  Specification.    .Inn.  29. 

15,389.  T.  K.  Morris.  A  new  or  improved  article  of 
manufacture  that  can  lie  used  as  a  substitute  for  slate  or 
other  purposes.    July  12. 

15,656,  C.  Tecbnrl  and  C.  Petrascbek.  Improvements  in 
process  ami  in  apparatus  for  preserving  wood.    Julj  16, 

COMfl.KTB    Sl'KCIKlCATIONS    AcJCJEI'TKD. 
1897. 

)  1,970.  .1.  M.  Danielli.  Imitation  of  coloured  marbles. 
June  ^'J. 

17.419.  N.  T.  Ashton  and  J.  Crompton.  Manufacture 
of  hydraulic  cement.     June  28, 

21,146.  W.  .1.  Pearce.  Vitreous  decoration  of  walls, 
panels,  and  other  surfaces.    July  211. 

1898. 

1.     W*.     \.  Oakley.      Artificial     stout-    and    method     of 
manufacturing  same.    June  22. 

1209.  II.  Bona,  fireproof  composition  suitable  for  build- 
ing ("ii  |."->  -       -I  nnc  29, 

1543.  t  .  Schoenfelder.  Manufacture  of  artificial  stone, 
and  furnaces  foi  burning  the  same.    July  20. 

3816.  -I    Feketehaxy.     Fireproof  floors  and  ceilii 
buildings.     June  29. 

9181,  II.  I..  Cunnahand  II.  A.  Hughes.  Fireproof  and 
other  floors  and  ceilings.    Jon. 

10,046.  <i.  Lilienthal.  Construction  of  fireproof  Boors. 
Juh  1;. 


X.— METALLURGY,  MINING,  Bra 

At  Tl.li  \TION8. 

1  •  '■ ,  1 T 7 .  E.  Banner.     Improvements  in  tin  n ifacture  of 

iron.    June  13. 

13,332,  W.  J.  Clapp.  Improvements  in  furnaces  ami 
apparatus  for  and  in  the  recovery  and  purifying  of  iron 
mi  I  d  cinder  tap  ores,  and  other  kinds  of  waste 

products,  ami  I'm  other  purposes.    Complete  Specification. 
June  15. 

13,891.  F.  George.     A  method  of  and  means  for 
or  moulding  aluminium.     June  16. 

».  J.  <'.  Mewburn,  from  The Chemische  Fabrik 
\"||  Heyden,  Qesellschaft  mil  beschrankter  Haftnng,  Ger- 
many. Improvements  in  the  manufacture  of  mercury. 
J  urn-  21. 

18,874.  (i.  Attwood. 
June  22. 

I  l,l:i;. 


ln]proy< 


15*645.  F.    EUerahansen.      Improvements    in   the   treat- 
ment of  refractor]  sulphide  ores.    July  11;. 

MI-LKTK    Sl'ECinCATIONS    A<X  KITED. 

1897. 
15,674.  ('.   Wetherwax.     Process  of  treating  gold  ores. 
June  29. 

22,256.  The  General  Gold  Extracting  C pany,  Ltd. — 

From  1..  ivietan,  France.  Apparatus  f..r  the  treatment  of 
ores  or  the  like  containing  gold  or  silver,  or  l»oth  gold  and 
silwr,  for  the  obtaiument  of  tin-  precious  metal  therefrom. 
J  uly  6. 

1898. 
938.  E.  Martin.     Manufacture  "f  a  compound   metal  of 

lira*!-  and  -dyer.     June  -''J 

is.  .1.  I!.  Mill-.  -From  I .  A.  Edison,  United  Stales. 
Process  ami  apparatus  for  concentrating  magnetic  iron 
ore>  and  bricking  the  sain.-  for  market.      July  80, 

9717.    V.    W.    Minck.     Smelting   furnaces   for   metallic 

alloy-.     .1  ily   6 


XI.— ELECTBO-CHEMISTRT  urn  ELECTRO- 
METALLURGY. 

APPLICATIONS. 

18,209.    w.  11.  Hyatt.     Bromo-eleotric  process  for  the 

extraction   of    fine    or    refractory    gold    or     other    metal-. 
June  13. 

11,   II.  Joblx.ii.     Improvements  in  and  relating  to 
the  outer  cells  or  containing  vessels  of  electric  batteries, 

June  14. 

18,398.  J.  B.  Wylde,  J.  W.  Kynastoa,  ami  The  United 
Alkali  Company,  Ltd.  Improvements  in  electrolytic 
apparatus  especially  intended  for  n-i-  in  the  electrolytic 
decomposition  of  solutions  of  alkaline  chloride-.    June  15. 

18,680.   s.  \v   Mart  ami  B.  J.  Clark.    Improvements  in 
larj  electric  batteries  ot  accumulators.    June  20. 

13,861.  W.  E.  He  J  8.  —  From  B.  Diimoulin.  Frame. 
Improvements  in  and  connected  "  ith  the  electro-deposition 

of  copper  and  other  metals  on  rotary  cathodes.     June  '.'2. 

18,960.  II  li. mini.  Electrode  for  accumulators,  Com- 
plete  Specification,    June  88. 

14,118.  A.  Peters.  Improvements  In  or  connected  w  it  It 
primary  batteries.     Complete  Specification,     June  25. 

14. !:<•_'.  W.  I/.  I»urhan  and  J,  Gore.     Improvements  in 

and     relating     to     electrical      furnaces      more      particularly 

applicable  for  the  production  of  calcium  carbide.    June  86, 
14,204.   M.  M.  Hair.     Improvements  in  eleotric  batteries, 

Jlllie    1'7. 

14.^11.  \  .1.  Ward.  Improvements  in  or  relating  to 
excitant  solution-  for  electric  batteries  or  the  like.    June  'J7. 

14,816,  A.  E,  J.  Ball.  Improvements  in  ami  relating  to 
dry  and  other  galvanic  batteries.     June  89. 

14,380.  E.  Giglio.  Improvements  in  electric  batteries, 
June  89. 

14,455.  T.  \.  Ii.  i  arver.  Improvements  in  secondary 
batteries.    June  SO. 

14,599  1.  Greenfield.  Improvements  in  anode-  am* 
ployed  in  connection  sritb  the  electro-deposition  of  metals. 
July  8. 

14,714.  I'.  Martini.  Improvements  in  vacuum  dielectrics, 
electrodes,  and  apparatus  for  the  production  of  ozone. 
July  I. 

1  1,786.  W,  Bowbotham.  Improvements  in  primary 
batten.-      Julj    1. 

14. sun.    W.    II.   Smith   and   W.    Willi-.       Improvi 
relating  to  electric  accumulators  or  storage  batteries,  and 
to  the  manufacture  of  plates  or  electrodes  there  or.    Julj 

14,839,  I  xndreolL  Electro-deposition  of  metal-  bj 
high  tension  currents.    July  c. 

14,868.  P.  Stieus.     Improvement-  in  primary  batteries. 

July  G. 
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15,028.  H.  J.  Haddan.— From  C.  Fraucke,  Germany. 
Improvements  in  the  manufacture  of  electrodes.  Complete 
Specification.    July  8. 

15,153.  E.  Hailey  and  W.  T.  Hey.  An  improved  method 
in  the  production  of  white-lead  by  the  electric  arc,  and  the 
introduction  of  compounds  during  volatilisation  of  the  lead 
in  a  closed  chamber.     July  11. 

15,222.  H.  H.  Lake. — From  J.  Burns,  France.  Improve- 
ments in  electric  accumulators.  Complete  Specification. 
July  11. 

15,304.  J.  ]{.  Lee.  Improvements  in  and  relating  to 
primary  batteries  for  generating  electricity.     July  12, 

15,346.  J.  J.  Courtenay. — From  ('.  A.  Faure,  France. 
Improvements  in  secondary  batteries  or  electric  accumu- 
lators.    July  12. 

15,430.  W.  P. Thompson. — From  K.  Laugguth,  Germany. 
Improved  diaphragm  for  electrolytic  apparatus.  Complete 
Specification.     July  13. 

15,463.  F.  J.  Gillibrand.  Improvements  in  porous  cells 
or  porous  division-plates  for  primary  batteries,  electrolytic 
cells,  and  the  like.     July  14. 

15,573.  I.  Landauer.  An  improved  process  for  the 
manufacture  of  metal  paper  by  electro-metallurgy.     July  15. 

15,647.  H.  Bettermann.  Improvements  in  electrically- 
ignited  fuses  for  Masting  purposes.  Complete  Specification. 
July  16. 

Complete  Specifications  Accepted. 

1897. 

"958.  K.  A.  Jahnckc.  Accumulator  plates  or  electrodes 
for  secondary  batteries.     July  6. 

18,029.  C.  Marsehuer.  Process  for  the  manufacture  of 
electrode  plates  for  storage  batteries.     June  22. 

18,176.  A.  Heil.  Electrical  accumulators  or  storage  bat- 
teries.    July  6. 

20,486.  W.  E.  Heys. — From  The  Electrical  Copper  Com- 
pany, Ltd.,  France.  The  electrode  position  of  copper  and 
other  meiais  on  rotary  cathodes.     June  22. 

20,845.  A.  Muller.  Accumulators  or  secondary  batteries, 
and  means  for  transporting  the  same.     July  20. 

25,889.  F.  C.  Geary  and  J.  H.  Bowbottom.     Cell  oi   box 

suitable  for  accumulator  or  other  electric  batteries.  July  20. 

1898. 

5186.  R.  Haddan. — From  H.  Dolter,  France.  Secondary 
batteries.     June  29. 

9778.  M.  Bernstein,  proprietor  of  the  firm  of  J.  F.  Wall- 
mann  and  Co.     l'lates  for  electric  accumulators.    June  22. 

10,094.  A.  C.  Croftan.  Making  plates  for  electric  bat- 
tery purposes.     June  22. 

12,323.  E.  Edwards. — From  P.  A.  Emanuel,  United 
States.     Electric  batteries.     July  20. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

13,786.  J.  C.  W.  Stanley.  Improvements  in  or  relating 
to  the  extraction  of  oil  from  cocoa  and  other  nuts. 
June  21. 

13,881.  L.  von  J.  Jarocki  and  T.  Kiezerowski.  Process 
for  purifying  Caucasian  petroleum.  Complete  Specification. 
June  22." 

14,334.  J.  Lewkowitsch.  Improvements  in  the  manufac- 
ture and  preparation  of  drying  oils.     June  29. 

14.569.  F.  Andreoli.  Improvements  in  deodorising  and 
decolorising  fats  and  oils.     July  1. 

14.570.  E.  Andreoli.  Improvements  in  the  treatment  of 
fatty  matters  for  deodorising  and  decolorising  the  same. 
July  1. 

15,131.  J.  Smith  and  Sons,  Limited,  and  W.  Leach. 
Improvements  in  the   treatment  of  the  wash   liquors  from 


wool   and  other   animal   fibre    to   recover  the  grease   and 
potash  therefrom.     July  9. 

Complete  Specifications  Accepted. 
1897. 

16,382.  F.  Becker  and  O.  Wolff.  Manufacture  of  soaps 
or  cleansing  compositions.     July  20. 

20,082.  J.  McKee.  Method  of  and  compound  for 
treating  lighting  oils.     July  6. 

1898. 

7561.  P.  Pesse.     See  Class  XVI.     June  22. 

7651.  W.  S.  Thomson.  Soap,  and  process  of  manufacture 
therefor.     June  22. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

13,342.  H.  A.  Harvey.  Improvements  in  preservative 
and  anti-fouling  compositions  for  ships  bottoms  and  other 
submerged  structures.     June  15. 

13,994.  H.  H.  Bigland  and  J.  Cunningham.  An  im- 
proved enamel  paint.     June  24. 

14,647.  R.  Matthews.  Improvements  in  the  production 
of  zinc  oxide.     July  2. 

14,746.  M.  Zingler.  Improvement  in  treating  decayed 
or  inferior  or  other  india-rubber  as  described.     July  5. 

14,863.  R.  Seabrook.  A  new  or  improved  anti-fouling 
composition  for  coating  the  bottoms  of  ships  and  other 
vessels.     Complete  Specification.     July  6. 

15,140.  II.  J.  Haddan.— From  G.  Zouea  and  Co.,  Ger- 
many. An  improved  proceeding  for  producing  a  varnish 
and  colour  mordant.     July  9. 

15,155.  E.  Bailey  and  W.  T.  Hey.     .See  Class  XI. 

15,364.  C.  \V.  Bonell.  New  or  improved  composition 
for  bleaching  and  rendering  harness  leather  and  similar 
materials  impervious  to  moisture.     July  13. 

15,524.  G.  Dobson.  Improvements  in  or  relating  to 
preservative  mixtures  or  compounds.     July  15. 

15,569.  O.  Ziircher.  Improvements  in  processes  for 
extracting  caoutchouc.     Complete  Specification.     July  15. 

Complete  Specifications  Accepted. 

1897. 

13,825.  H.  Steinem  and  K.  S.  Murray.  Apparatus  for 
the  manufacture  or  production  of  carbonic  acid  gas. 
May  25. 

19.727.  R.  J.  Friswell  and  Brooke,  Simpson,  and  Spiller, 
Limited.     Obtaining  guttapercha.     July  6. 

19.728.  R.  J.  Friswell  and  Brooke,  Simpson,  and  Spiller, 
Limited.     Obtaining  guttapercha,     July  6. 

24,178.  C.  E.  Lee,  C.  F.  Law  ton,  A.  L.  Lawton,  and 
A.  W.  Lawton.      Manufacture  of  paint.     July  6. 

1898. 

11,264.  G.  F.  Newman.  A  composition  to  be  used 
for  rendering  garments  and  other  articles  waterproof. 
June  22. 

12,184.  G.  Wegelin.  Method  of  and  means  for  the 
manufacture  of  lamp  black  and  other  carbon  of  great 
density.     July  6. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 
14,170.  J.    Eaton.      Improvements   in    the    method    of 
treating  light  leather  or  split  skins,  and  in  apparatus  for 
producing  the  said  improvements.     June  27. 
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14.220.  G.  1).  Burton.  Process  of  tanning  hides  or 
^kiii>  of  animals,  &c.     Complete  Specification.     June  27. 

14.221.  G.  1>.  Barton.  Unhairing  all  kinds  of  animal 
skins.     Completi'  Specification.     June  27. 

14,898.  P.  Me  Reenter  and  G.  de  Bechter.  Im- 
provements relating  to  tin  treatment  of  skins  fur  use  in 
fuirierj  ami  tanning  opentions.  Complete  Specification. 
June  29. 

11,724.  G.  I-Vitli.     Process  or  rapid  tanning.    July  4. 

15,137.  J.  Noad.  An  improved  method  and  means  to 
be  employed  in  the  tanning  ,,f  hides,  kips,  and  skins. 
July  9. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

1897. 
15,352.  A.Mario.     Improvements  in  tanning.     .Tune  22. 
Ui.mji.  I'.  Miclu-I.     Process  and  apparatus  for  the  rapid 
tanning  of  skins  and  hides.    June  22. 

20,184.  II.  Sefton-.Ic.iie-,  of  the  firm  of  W.  I'.  Thompson 
and  Co.— From  B.  Bardon,  France.  Tanning  apparatus. 
July  20. 

20,278.  J.  Hull.  Machinery  fur  treating  skins,  hides, 
leather,  and  other  like  lubstanees.     June  29. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Ai'i-i.n II  HON8. 

18,690,  F.  Silberstein  and  I,.  l.ilicnfcM.  Improvement! 
in  and  connected  with  the  manufacture  of  soluble  products 
from  proteids,    June  20. 

13,718.  C.  I).  Abel.— From  The  Allien  Qesellschaft  fur 
Anilin    Erbrikation,  Germany.      Manufacture    of   Rotable 

albuminous  preparations.     June  20. 

COMPLETE    SPECIFICATIONS     ACCEPTED. 
1898. 

7561.  P.  Pesse.     Decoloration  and  purifioati if  liquids. 

June  22. 

1 1,753.  A.  .1.  Boolt.— From  »'.  M.  lliggin-.  United  States, 

Adhesive  compounds.      July  6, 

XVII.— BREWING,  WINF.s,  SPIRITS,  Bio. 

APPLICATIONS. 

18,412.  K.  A.  llamlvn.     Improvements  in  the  method  of 

and  apparatus  for  mixing  yeast  with  wort  and  other  liquids. 
June  IB. 

13,862.  W.  II.Akesier.  Improvements  in  the  production 
of  alcohol.     JuUe  22. 

13,880   G  <■   Cave  and  H.  S.  Stoneham,     Improvements 

in   the  proeess  for   producing  extracts  of   malt,  hops,  and 
other  substances,     June  it. 

■  F.  Faulkner  and  .1  E,  J.Johnson.  Improve- 
ment- in  oi  relating  to  browing  and  the  production  of 
alcoholic  beverages,     dune  28. 

14,452.  J.  I  t  irroll.  Process  and  apparatus  for  matur- 
ing or  tre&tmg  wines  anil  spirits.     .Iiitn     to 

14,781    0     [mray.       Prom    G.    II.    Benjamin,    I 
Mate-      Improvements  in  the  manufacture  of  ethyl  alcohol. 

July  4. 

18,188.  •'  Hendrlck.  Uannfacture  "I  manure  from 
wa-te  liquors  from  whiskey  and  lik.  -tills.     JnJj  a, 

15,151.  M .  Otto.     An  improved]  tod  apparatut 

for  the  -I'  riiisation  oi  liqutdV  hj   means  rtf  ozone.     Com- 
plete Specification.     Jnlj  9 

15,855.    K.    Hg's      A    process   and   apparatus  for   con- 

tinuouslj    separating   fn«cl   61!    and   tirst    sIh.ti    from   raw 

Spirit   vapours  in  one  operation,      duly    12, 


15,384.  J.  Carson.  Improved  method  of  aerating  or 
carbonating  water  or  other  liquids.     July  18, 

15,4.">2.  J.  T.  Hewitt.  Improvements  in  methods  of 
removing  noxious  ingredients  from  spirituous  and  other 
alcoholic  liquors,     duly  14. 

15,561.  A.  Collctte,  jim.  and  A.  Boidin.  Improvements 
in  apparatus  for  the  manufacture  of  alcohol  by  saei  hariti- 
cation  and  fermentation  by  means  of  inueedineal.     t'omplete 

Specification.    July  15. 

Complete  Specifications  Accbptkd. 
1897. 

16,609.  W.  li.  Turnet.  Treatment  of  mall  or  grain  for 
brewing  or  other  purposes.     June  22. 

18,645.  F.  S.  Masters  and  J.  C.  Shear.-.  Maiiufaeturc  of 
beer  and  other  liquids,  and  apparatus  therefor.      June  B9. 


XVIII.— FOODS,  SANITATION,  Bra,  and 
DISINFECTANTS. 

Applications. 

A . — Foods. 

14,816.  A   Swe.iser.     Improvements  in  preset  ting  milk 

and  other  food-  and  apparatus  therefor,     duly  5. 

15,194.  II.  Rllda.  A  new  or  improved  mean-  for  pre- 
serving fresh  or  sea  water  fish.     Jul)   1 1. 

15,196.  II.  .1.  B.  Mills— Ptom  A.  Dalmote,  Belgium. 
An  improved  diastasic  preparation  to  be  employed  in   the 

manufacture  of  bread  biscuits  and  the  like.     July  11. 

15.  J.  Wohlgemuth.     An  improved  proeess  for  the 

production    of    artificial    butler    and    the    like.       t'omplete 
Specification.      July   15. 

15,654.  A  Zimmermann. — I'rom  The  Chemisohe  Fabrik 
auf  Aetien   vonn,  E.  Sobering,  Germany.     Improvements 

in  the    preservation    of    meat    and    in    apparatus    therefor, 
duly  1C. 

B. — Sanitation. 

i:t,4;!8.  J.  a.  Wanklyn  and  W.  J.  Cooper.  Improve- 
ments   in    the    treatment    and    purification    of    sewage. 

June  16. 

18,697.  11.  0.  Wynne-Roberts.  Improvements  in  con- 
nection with  filter  beds  for  filtering  sewage  water  or  other 

li.piids.     dune  20. 

13,711.  T.  Voile.  New  or  improved  means  for  destroying 
soot  in  chimoeys.     June  80. 

14,162,  ('.  J.  Whittaker  and  W.  C.  Bryant  Improve- 
ments in  the  treatment  or  purification  of  sewage,     dune  27. 

I  1,997,  G  D.  Wild.  Improvements  in  the  treatment  for 
the  purification  ol  tewage  ol  all  kinds,  domestic  or  other- 
wise, including  effluents  from  die  works,  &c.     Jul]  B 

C. — Disinfectants. 

18,499.  H.  Wiiicov  —  I'rom  Vereinigte  Chininfabrikan 
/.unnier  and  ( '<>.,  (icscllschaft  mil  hesclirankter  Ffafrung, 
(i.  rmaaj      s'  i  '  las  i  \  \ 

Comh  i  ii   8«  otnoATiom  Aoci  ptbb. 

.1. — Foods. 
1897. 

15,1  l.'i.  T.  Hill  Jones.  Manufacture  of  a  new  alim  ntarj 
extract.     Jan.  22. 

17,915.  S  Piti  — From  The  Chemisohe  Fabrik  auf 
Aetien  voroiala  K,  Schcriug,  Germany.  The  production  of 
food  preparationi  onntaining  casein,     duly  2:1. 

im,7ii  K.  C  I.  Kr.ssei  .and  T.  Hill-Jones.  The  manu- 
facture of  an  improved  alilnelilary  extract.      July    li. 
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19,979.  C.  Estcourt.  Production  of  a  valuable  food  for 
animals.     July  20. 

B. — Sanitation. 
1897. 

18,555.  W.  D.  Scott-Moncrieff.  Purification  of  sewage, 
and  apparatus  therefor.    July  6. 

1898. 

6061.  H.  H.  Leigh. — From  La  Societe  Anouyme  pour 
les  Applications  Industrielles  de  l'Ozone,  France.  Ap- 
paratus for  the  sterilisation  or  the  disinfection  of  waters 
of  all  kinds,  treatment  of  sweetened  syrups,  and  other 
analogous  applications,  by  means  of  ozone,  air,  or  other 
gases.    July  6. 

7094.  J.  Metzer.  Process  and  machine  for  purifying  and 
Bterilising  filtering  media.     June  22. 

XIX.— PAPEE,  PASTEBOARD,  Etc. 
Applications. 

13,689.  T.  H.  Cobley.  Improvements  in  the  production 
of  silicatcd  and  asbestosised  pulp  fur  the  manufacture  of  non- 
inflammable  paper  and  board  for  wood  substitutes  and  as  a 
non-conductor  for  coating  surfaces.     June  20. 

14,696.  P.  W.  H.  Gray.  A  new  or  improved  composition 
for  manufacturing  wall  paper  in  relief,  artificial  flowers,  and 
other  articles.     July  4. 

15,202.  O.  Imray. — From  W.  Krische  and  A.  Spitteler, 
Germany.  Improvements  in  the  manufacture  of  horn-like 
products  from  casein.     July  11. 

Complete  Specifications  Accepted. 
1897. 
30,579.  S.  Jaques.     Manufacture  of  paper,     July  20. 

1898. 

12,096.  A.  Aberg.  Apparatus  for  treating  cellulose  or 
paper  pulp  and  the  like.     July  20. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

13,317.  H.  E.  Burgess.  A  process  for  the  manufacture  of 
musk  substitutes.     June  14. 

13,459.  B.  Willcox. — From  Vereinigte  Chininfabriken 
Zimmer  and  Co.,  Gesellschaft  mit  besehninkter  Haftung, 
Germany.  The  manufacture  and  production  of  preparations 
of  salicylic  acid  suitable  for  surgical  antiseptic  purposes. 
June  16. 

13,688.  J.  E.  T.  Woods.  Improvements  in  and  connected 
with  the  manufacture  of  artificial  camphor  from  hydrocarbon 
oils  of  the  terpene  series.     June  20. 

13,710.  G.  Lorenz.  Process  for  the  production  of  a 
permanent  preparation  containing  the  white  corpuscles  of 
the  blood  serum  of  swine  immunised  against  swine  fever. 
Complete  .Specification.     June  20. 

13,714.  L.  Sell.  The  manufacture  of  a  new  preparation 
from  saligenin.     June  20. 

13,965.  C.  A.  Steche.  Improvements  in  and  relating  to 
the  treatment  or  purification  of  sandalwood  oil  and  to 
products  obtained  therefrom.  Complete  Specification. 
June  23. 

14,404.  J.  II.  Taylor.     Ptyraziue.     June  29. 

14,895.  W.  H.  Akester.  Improvements  in  the  production 
of  ethylene.     July  fi. 

15,138.  W.ILAkester.  Improvements  in  the  production 
of  ethylene.     July  9. 


15,210.  J.  C.  Mewburn.  —  From  L.  D.  Huguenin  et 
Cie.,  and  P.  Barbier,  Switzerland.  The  manufacture  of  new 
perfumes.     Complete  Specification.     July  11. 

Complete   Specifications   Accepted. 

1897. 

10,535.  J.  W.  Mackenzie.— From  C.  Schmid.  Method 
for  producing  an  artificial  scent  or  musk-like  substance. 
July  6. 

18.698.  T.  Bird.  Process  for  the  treatment  of  artificial 
camphor,  either  in  the  crude  state  or  after  re-sublimation. 
July  6. 

23,719.  E.  de  Laire.  Manufacture  of  a  new  product 
from  ionone  or  pseudo-iouone.     June  22. 

XXL— PHOTOGRAPHY. 

Applications. 

13,195.  J.  Hauff.  Improved  photographic  developer. 
June  13. 

13,315.  C.  M.  Hepworth  and  C.  Urban.  Improvements  in 
or  relating  to  the  printing  and  development  of  photographic 
film.     June  14. 

Complete  Specifications  Accepted. 

1897. 

12,017.  J.  Wheeler.  Production  of  films  and  apparatus 
theiefor.     June  22. 

17,122.  G.  J.  Sershall  and  J.  H.  Kirk.  Production  of 
coloured  photographs.     June  29. 

19,168.  C.  T.  Jago.  Method  of  obtaining  permanent 
coloured  photographs.     July  6. 

27,033.  J.  C.  Fell.— From  M.  W.  McDonald,  United 
States.  Matt  surface  photographic  paper,  and  process  of 
making  same.     June  22. 

29,093.  K.  Marten.  Method  of  producing  pictures  upon 
glass  by  lithography  in  one  or  more  colours.     June  22. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

13,466.  R.  T.  Maguire  and  D.  P.  Maguire.  Improve- 
ments in  and  relating  to  lucifer  matches.     June  16. 

13,609.  J.  Grossmann.  New  or  improved  explosive 
mixture.     June  18. 

13,883.  G.  Trench.  Improvements  in  the  manufacture 
of  explosives.     June  22. 

14,175.  W.  G.  Cordes.  Improvements  in  the  manufacture 
of  matches.     June  27. 

14,870.  G.  Beneke.  Improvements  in  the  manufacture 
of  blasting  powders.     July  6. 

15,553.  F.  W.  Jones.  Improvements  in  or  connected 
with  the  treatment  of  explosives.     July  15. 

Complete  Specifications  Accepted. 

1897. 

16,777.  J.  Macnab.  Blasting,  and  blasting  cartridges. 
June  22. 

18,929.  C.  D.  Abel.— From  The  Gesellschaft  fiir  Lindes 
Eismaschiuen,  Germany.  New  explosive  compound.  July 
20. 

29,204.  J.  Bown.     Fog  signals.     June  22. 

1898. 
1631.  L.  Gathmann  and  E.  Gathmann.     Safety  fuses  for 
high  explosive  shells.     June  22. 
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PATENTS  UNCLASSIFIABLE. 

Appuoitxohs 

13,283.  J.  Wliecler.  Manufacture  or  proiluctinn  of 
certain  substances  wliich  I  term pyrobetnlin and  pjrobetulin 
anhydride.    .Mine  14. 

13,289.  A.  Kreftine;.  Improvements  in  the  manufacture 
»f  organic  products  from  seaweed.  Complete  Specification. 
June  14. 

14,648.  !..<'.  ltiese.  Improvement* in  the  method  and 
mean*  of  extracting  chemical  products  from  r;m  materials. 
July  2. 


15,llj.  J.  Mitcneil.  An  improved  composition  and 
process  for  its  manufacture.  Complete  Specification. 
July  9. 

COMl'LETK    SrKCIFICATIONF    ACCEPTED. 

1898. 

18,877.  A.  Crefting.  Manufacture  ol  valuable  organic 
products  from  seaweed.     July  6. 

13,151.  A.  Kreftin^.  Manufacture  of  organic  products 
from  seaweed.     July  20. 
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NOTICES. 


[t  is  with  the  deepest  regret  that  we  announce  the 
death,  on  Sunday  the  21st  iust.,  of  Mr.  Edward  Rider 
Cook,  Hon.  Treasurer  of  the  Society  since  its  foundation 
in  1881.  Pending  the  preparation  of  a  more  detailed 
notice  of  his  career,  we  take  this  opportunity  of  inform- 
ing the  members  of  the  great  loss  which  the  Society  has 
thus  sustained,  and  of  asking  them  to  extend  their 
sympathy  to  his  family  in  their  bereavement. 


The  Society's  Office  is  closed  from  September  2nd  to 
September  17th  next,  and  the  General  Secretary  will  feel 
obliged  if  members  who  have  changes  of  address  to  com- 
municate will  send  them  in  after  that  date. 

In  consequence  of  the  lamented  death  of  the  Hon.  Trea- 
surer, Mr.  E.  Rider  Cook,  all  remittances  should  he  made 
payable  to  the  General  Secretary  until  further  notice.  . 


The 


Annual  General  Meeting. 
^roup    photograph,    taken   at    University    College, 


Nottingham,  is  a  very  successful  picture.  Members  who 
desire  a  copy  should  send  the  sum  of  4s.  6d.  to  Arthur 
Neale,  Studio,  St.  Peter's  Church  Walk,  Nottingham. 
Terms  : — Cash  with  order. 


Collective  Index. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  the  bulk  of  the  work 
being  already  in  the  printers'  hands.     The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Iudexer  and  Committee 
who  have  the  work  of  correction  in  hand. 
The  prices  are  as  follows  : — 
To  Members   (see  Rules  25  and  27)   and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List. 

Each  copy  10s. 

To  Subscribers „       12s.  6<L 

To  others „         15s. 


Notice  is  hereby  given,  for  the  information  of  membeis  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  andSpcvrnswooDE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,500  per  month. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  iu  which  case  no  reprints  can 
be  furnished  to  the  author. 


Telegrams. 
The   code   address  of   Palace    Chambers  is  "  Palatable, 
London,"    and   the  Society's  number  is   59.     Hence  tele- 
grams need  only  be  addressed   "  59,   Palatable,  London," 
without  words  "  Society  of  Chemical  Industry." 

CHANGES  OF  ADDRESS. 

Akitt,   Thos. ;    Journals    to    Raeberry,    Upper   Skeliuorlie. 

Ayrshire. 
American  Chemical  Society ;  Journals  to  Prof.  Kdw.  Hart, 

Easton,  Pa.,  U.S.A. 
Andreasch,  F.,  l/o   Vienna;    Penketh  Tanning  Co.,   Ltd., 

Penketh,  near  Warrington. 
Brown, R.  B.,  l/o  Leeds  ;  3,  Alexandra  Tenure,  Headingley, 

Leeds. 
Devey,  A.  C.  ;  Journals  to  43,  Redcliffe   Gardens,   Loudon, 

SAW 


Fulton,  II.  B.,  l/o  West   Kensington  -,  :{53,  Mansion  House 

Chambers,  London,  E.C. 
Heap,  Isaac   H.,  I/o  Basford  ;  Turnhurst    Hall,  Chell,  near 

Stoke-on-Trent. 
Hodgkin-on,    Dr.    W.    R.,  l/o    Park    Villas;     18,    Glenluce 

Road,  HIackheath,  S.E. 
Kirkland,  R.,  I/o  Limerick  ;  c/o  The  Condensed  Milk  Co.  of 

Ireland,  Tippcrary,  Analyst. 
Lewis,  A.  E.,  l/o  Dublin  ;  7,  Prescot  Street,  New  Brighton, 

Cheshire. 
Myers,  Wm.   S. ;  Journals  to  Rutgers  College,   15,  Union 

Street,  New  Brunswick,  N.J.,  U.S.A.,  Assoc.  Professor 

of  Chemistry. 
Newcomen,  Thos. ;    Journals   to  Woodside,  Slad,   Stroud, 

Gloucestershire. 
Salis-Mayenfeld,  Dr.  E.  von,  l/o  Blackley  ;  Woodlea,  Albert 

Road,  Levenshulmc,  Manchester. 
Smith,  Ernest  A.,   l/o  London;  The   A>say  Office,  Leopold 

Street,  Sheffield. 
Smith,  .las.  F.,  l/o  Sparkhill ;  80,  Anderton  Road,  Spark- 
brook,  Birmingham. 
Stuart,   Harry   T.    R.,   l/o   Glasgow ;     Know  Mill    House, 

Kntwisfle,  near  Bolton. 
Townsend,  < ).   ('.,   l/o  Glasgow;  Kirkland   Works,  Leven, 

Fife. 
Trobridge,  A.,  l/o  Oldbury  ;  153,  Whalley  Road,  Accring- 

ton,  Lancashire. 
Walker,  H.  V.,  l/o  New  York  ;  38,  Clinton  Street,  Brooklyn, 

N.Y.,  U.S.A. 
Weston,  R.  S. ;  Journals  to   21,  Wvman   Street,  Brockton, 

Mass.,  U.S.A. 
Wilson,  J.  Arthur,  1  o  Rose  Cottage  ;  Forest  House,  New- 

chureh,  near  Manchester. 
Wilson,  W.  W.,  l/o  Strathblane  ;  c/o  lnglis  and  Wakefield, 

Ltd.,  Busby,  near  Glasgow. 

2BeatfrS* 

Edw.  Brooke,  Fieldhouse,  Huddersfield. 

Edw.  Rider  Cook,  Woodford,  Essex.     August  21st. 


j^rto  ©ork  &rrtion. 


Meeting  held  at  the  College  of  Pharmacy, 

on  Friday,  May  20th,  1898. 


PROF.  CHAS.  F.  CHANDLER  IN  THE  CHAIR. 


MODERN  SYNTHETIC  MEDICINAL  PRODUCTS. 

TIY    V.    COELEXTZ,    PH.D.,    F.C.S. 

The  discovery  of  kairin  by  O.  Fischer  in  1882  opened  up 
a  new  field  in  modern  therapeutics:  it  demonstrated  the 
possibility  of  building  up  compounds  of  similar  structure 
and  medicinal  action  to  those  found  in  nature.  Additional 
impetus  was  given  this  subject  through  the  accidental  dis- 
covery of  the  antipyretic  properties  of  acetanilide.  With  these 
two  prototypes  before  them,  modern  chemists  and  pharma- 
cologists began  a  thorough  and  systematic  research,  and 
after  having  prepared  a  very  large  uumber  of  synthetic  pro- 
ducts, they  established  the  fact  that  the  presence  of  certain 
groupings  influences  physiological  action.  As  a  result,  most  of 
nature's  medicinal  products  have  been  not  only  successfully 
imitated,  but  decidedly  improved  upon ;  iu  fact,  the  most 
exacting  requirements  of  modern  medicine  are  being  met 
in  the  construction  of  synthetic  medicinal  products.  Thus, 
the  local  anaesthetic  alkaloid,  cocaine,  possesses  irritating 
and  toxic  properties  ;  these  undesirable  features  have  been 
practically  eliminated  in  the  synthetic  local  anaesthetics, 
eucaine  "  B,"  orthoforni,  and  holocaine  ;  nature's  mydriatic 
alkaloid,  atropine,  'vhich  likewise  possesses  objectionable 
features,  has  been  improved  on  in  homatropine,  euphthal- 
mine,  and  ravdrol ;  lithium,  the  old  remedy  tor  gouty  affec- 
tions, has  found  its  superiors  in  piperazine,  lycetol,  lysidiue, 
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arotropine.  Tin-  first  successful  synthetic  antipyretic,  aee- 
tanilide, possessed  undesirable  secondary  effects  j  these  were 
overcome  bj  the  introduction  of  other  groupings,  resulting 
in  the  production  of  a  number  of  Bubstanccs,  among  the 
more  successful  of  which  is  the  ethoxy-derivative,  phcii- 
acetine;  this,  however,  possessed  the  disadvantage  of  insolu- 
bility, which  has  later  been  overcome  in  such  derivativi  -  as 
pbcnocoll,  citrophcn.  apolysin,  phesin,  .Ne  The  natural 
compound  of  iron  and  protein  substance,  such  ;i-  ocean  in 
the  liver  and  other  organs,  lia-  been  successfully  imitated 
in   the  artificially-prepared   sub-tame   known    as   Ferratin. 

Nature's  hypnotic,  opium,  lias  foumt  an  a! -t  unlimited 

Dumber  of  superior  substitutes. 

Several  classifications  of  this  extensive  list  of  synthetic 
products  have  been  made;  they  are  based  either  upon  their 
chemical  constitution  and  are  arranged  in  classes  accordingly 
in  an  arrangement  i-  adopted  whereby  they  are  classified 
into  groups  according  to  their  physiological  action.  The 
chemical  classification  is  unsatisfactory  to  the  physiologist, 

-ince  it   throws  i  -medics  of  dissimilat  i licinal  action  into 

a  confused  ma-s  under  one  head,  A  classification  according 
to  the  second  method  w;is  made  by  Dujardin-Beauinetz, 
who  classed  tlie  aromatic  hydroxy!  derivatives  (as  phenol, 
naphthol,  resorcinol)  as  antiseptics,  amido  derivatives  (as 

aeetanilide,  kaiiine.  thallinei  as  antipyretics,  and    sueli  com- 

i  innds  in  which  the  hydrogen  of  the  amido  group  is 
replaced  by  a  Fatty  radicle  as  hypnotics  ;  for  example,  anti- 
pyrine,  exalgin  (methyl  aeetanilide),  pbenacetin  (ethoxy- 
aeetiiiiilidei.  As  was  pointed  out  by  Ville,  sueli  a  classi- 
fication is  incorrect  from  a  chemical  .standpoint,  for  the 
bodies  classed  under  the  amido  group  do  not  belong 
together,  since  aeetanilide  contains  nitrogen  in  the  side 
chain,  while  in  thalline  and  knirine  it  is  in  the  nucleus  a- 
n  derivative  ofquiuoline;  likewise  exnlgin  and  pbenacetin 
-  of  aniline,  while-autipyrine  i-  a  derivative 
of  pyrazole,     1  l«>djikin   classified   the   aliphatic   derivatives 

Sud    aldehydes    as    hypnotics    and    ana\-t  lielics,  w  hil-t    lh08S 

of  the  aromatic  series  were  classed  of  antipyretics  and 
antiseptics.      Although    this    may  be    satisfactory    in    a  very 

general    way,   it  is    verj     defective   and    in -    when 

applied  in  detail. 

The  method  of  classification  adopted  here  consists  in 
arranging  the  bodies  into  general  groups  according  to 
medicinal  action;  a-,  lor  example,  antipyretics, antiseptics, 
hypnotics,  &c  Under  these  groups  the  compounds  are 
arranged  into  their  various  chemical  classes.     The  object  of 

ibis  has  been  to  give  i linence  to  the  presence  of  certain 

groopings  which  occur  in  each  of  these  classes,  and  to  the 
influence  exerted  by  the  introduction  of  new  groupings  j  in 

other   words,   to    bdow,    wherever] ible,  the  relationship 

between  chemical  constitution  and  physiological  action. 

AVI'll   ■  IM    IK'S. 
Qrovp  J. — At tti/httt tl  Amuirs  and  Derivatives, 
A-  prototype  of  this  class  wi  have  the  well  known — 
\ntijebrine,  ( ',  II  Ml   (  II  i  "      Vcetanilidi    or   Phenyl- 
acetamide. 
Closelj  related  to  antifebrine  arc — 
Intiicpsine,    t    ll.iKr     MM  H,CO),    Para-broi 
anilide. 

Intifebritu,    (  ,ll;i  I ).  Ml  .<  H,CO,    Para-iodoaoet- 
anilide. 

i  -  Toluide,  rji.K  ll;,   mi  ,  n  ,  ,,     The   ortho 

pound  is  rilso  employed. 

Mcthacetine,  <  II  mi  ||  .  \h.i  Q  t  ,,.  |-.„:,  .  0Xy. 
ue  i 'i\ I  aeetanilide. 

i        ! ■>».    '  ,ii. \  .(<  ii  ,).<  ii  CO      Methylphen 
amide. 

Cosam/rine,  I  ,ll  SO  Na)  Ml  I  II  i  u  Aeetyl-sodium- 
snlphanuide. 

Diacetanitide,  i  ,HtN(<  H,l 

Bmxamlide,  C,H,NH.(',H,CO 

Browtamide,*    II  Bi  Ml  .lir.r  Tribromaniline  hydrobro- 

lllide. 

ladmaiin  and  Mm  .V.n.ki  have  -Imwii  that  the  introduc- 
tion of  the  earhow  lie  ..r  Bulphonic  acid  group  into  bodii 

well  defined  toxi.  properties,  results  in  a  marked di tution 

of  tin     action;  thus    benaene  and  its  derivatives,  aniline 


naphthalene,  phenol,  pyridine,  and  quinoline,  are  far  more 
toxic  to  the  organism  than  their  earhow  lie  derivatives  :  is 
benzoic  arid,  naphthalene,  pyridine,  and  quinoline  carboxj  lie 
acids;  and  the  same  is  true  of  the  corresponding  Bulphonio 
acids.  The  first-named  poisonous  class  of  aromatic  bodies 
on  entering  the  system  readily  submit  to  oxidation  and 
reduction,  giving  rise  to  toxic  action,  but  the  stability  of 
thecarboxyl  (COOH)  group  and  its  resistance  to  processes 
of  further  oxidation  serve  to  protect  the  derivatives  from 
further  chemical  change. 

Group  II. — Para-Pkenetidine  ami  Derivative*. 

In  the  human  system  para-amido-pheiiol  — 

in 
l'  II  miIIMI 

and  para-ucct-amido-pheaol — 

m  n 

'Ml. MH   Him 

cause  a  diminution  of  temperature  of  from  -  to:;  ('.(.lose 
0'5  gnu.),  frequently  accompanied  by  chilliness,  vomiting, 
and  tinnitus  aurium.  If  the  hydrogen  of  the  hydroxy! 
group  in  the   former  he  replaced  by  an  alkyl  group,  the 

antipyretic  properties  remain  unchanged,  whilst  the  toxic 
act is  thereby   lessened. 

The  maximum  antipyretic  effect  i-  shown  by  tin  .,■  bodies 
containing  the  methyl  group,  and  the  minimum  by  tln.se 
containing  the  ethyl  group, 

If  the  hydrogen  of  the  amido  group  in  para-acet-amido- 
phen. tol  be  replaced  by  an  alkyl,  a  substance  of  narcotic 
properties  i-  obtained  ;  a-,  1m!  .  sample,  metfn  Ipheiutoetin — 

(li  Ml 

(.',11,(111     II    .Nit   II    -Ii  K    II 

If  an  ethyl  group  enter-  a  lessening  of  narcotic  effect 
results. 

According  to  von  Nencki  and  others,  this  class  of  com- 
pounds decomposes  in  the  organism,  with  the  production  of 
yiaundo.pheii.il  or  p-acet-amido -phenol,  upon  the  presence 
of  which  the  analgesic  properties  of  phenacetin  and  it- 
derivatives  depend  :  if  the  hydrogen  of  the  amido  group  as 
above  cited  is  replaced,  a  narcotit  effect  is  manifested 
through  the  agency  of  the  liberated  alkyl  groups, 

The  best  known  of  these  derivative*  of  phenetidinc — 

,,        ,, 
(     Mini     'I      Ml 

is  the  acetyl  compound  or  Phenacetin — 

in 
(  'Jl.imi     11      \lh   II  (  n 

-p.iia-phen.tidine    which    i-  soluble   I  in  1,400   of  cold 

Willi!  . 

The  success  of  phenacetin  led  to  the  introduction  of  » 
number  of  similar  phenetidine  derivatives,  in  which   the 
.1    radicle   was    replaced    by  other  acidyl  groups,  the 
object   being    t"   eliminate  all   toxic   effects,   and    incn 

rapidity  ol   :e  !,.>n  and  Solubility, 

( twins  to  the  insolubility  of  phenacetin,  one  ol  the  earliest 
endeavours  was  to  obtain  a  compound  of  the  -.one  propertit  -. 

but  -utlicn  Fitly    soluble    In    enable    it  to  be  employed  in  solu- 
tion.     Tins    was   accomplished  by   the  addition   of  a    I 
group,    glycocoll    ((  II  Nil  .(  OOU),    which,   through    its 
amido   group,  is  capable   of  uniting  with   acids,   forming 

Vel  V    -.illlble    s;ll|s. 

umpoond  was  introduced  under  the  title  of — 

I'l„„ //.     C„II,(II('.1I.').M1.I    II    Ml   CM,    amido-aeet- 

p-pbenetidine.  The  soluble  salts  are  the  hydrochloride, 
acetate,  ami  salicylate  (SalocoU). 

Laetopkenin,  '  t',H,i"<  H,).NH.CO  -  CH(OH)CH,i 
l.acto  /•  phein  inline.  Here  the  lactyl  group  replaces  the 
ae.tyl  of  phenacetin.  The  form  \  I  group  (ll('ii),  when 
introduced,  produces  an  antiseptic.  Lactopheiiin  is  soluble 
to  the  extent  of  I   in  880  parts  Of  water. 

S,  latin,  i  ,11  in  lljMl.t  ,11m  U,  vahryl  ,,-pheneti- 
dine. 
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Saliphen — 

C1)H1(OC,H5)NH.C(iH4(OH>CO 

Salicvl-p-pheuetidine,  insoluble  in  water. 

Triphenin,  C6H4((  )aH5)XH(CH:lCHoCO),  propionyl-p- 
phenetidine  is  soluble  1  in  2,000  parts  of  water. 

Apolysin — 

CH^OCjHO.NH.CO.CHj.C.COHXCH^CCOOH):!, 

niono-phenetidine-citrute  is  soluble  1  in  .">.">  parts  of  water. 

Citrophen,  [C6H4(OC.,Hs)NH.C<>]:1C:,H4OH  :  Citro-p- 
pheuetidine.  Here  there  are  three  phenetidine  groups  to 
one  molecule  of  citrie  acid.     Soluble  1  in  40  parts  of  water. 

Kyrofin,  C?H4(OC,H5)XH.CH.:.OCH].CO,  methyl-gly- 
colic-/)-phenetidine  is  soluble  1  in  600  parts  of  water. 

Malarin,  aceto- phenone-phenetidine-citrate.     Insoluble. 

Phesin,  C6H3((  )C.,H5)N(  >.,Xa.NHCH3C< ),  acet-p-pheneti- 
dine-sodium  suliihonate.     Very  soluble. 

Oryphenacetin. 

Amygdophenin,  C6H,((  )C,H5)NH  .CO.  CH((  )H)C6H6, 
phcnyl-glycolyl-p-phenetidine.      Insoluble  in  water. 

Vanillin-Para  -Phenetidine — 

C6H3(OH)(OCH3)CH.X.Cr,II).OC2Hi. 
Para  -  Phenetidine-  Furfural — 

CjH^OCsH^N.CHsO.CH. 

Group  III. — Diazo-Deri  natives. 

Phenyl-hydrazine,  C8HSNH.NH2, the  mother-substance  of 

this  group  of  antipyretics,  may  be  considered  as  a  derivative 
of  aniline,  in  which  an  atom  of  hydrogen  is  replaced  by 
an  amido  group.  Although  it  apparently  does  not.  possess 
any  therapeutic  value,  its  acetyl  derivative  (hydracetin) 
is  an  antipyretic,  but  owing  to  its  toxic  characters  it  has 
not  been  favourably  received.  This  experience  served  its 
purpose  in  the  production  of  antithermin,  agathin,  and 
orthin. 

Hydracetin  or  Pyrodin,  CcHsXH.XH.t'H,(( ) :  acetyl- 
phenyl-hydrazine. 

- 1  ntiihermine,  C0H.  N II .  X : C(CH3)CH,.CH,.  (CO)(  IH  : 
phenylhydrazine-levulinatc. 

Agathin — 

(CaH5)(CII,)X.NT:(H.C,;H4.OH 

salicyl-a-inethyl-phenyl-hydrazonc. 

(1)  (2)        (4) 

Orthin,  C6H3OH. XH. XH.;.C00I1,  hydrazine-p-hydoxy- 

benzoie  acid. 

Ethylene- Phtnylhydrazinc-Succinic  Acid — 

((•6It,.X.X\.:H(lO. ('.,11,(0(111), 

Group  IV. — Pyrazolone  Derivatives. 

Antipyrine,  the  prototype  of  this  group,  discovered  by 
Knorr  in  1831,  was  obtained  by  condensation  of  phenyl- 
hydrazine  (an  antipyretic  nucleus)  and  aceto-acetic  ester; 
the  resulting  body,  phenyl- methyl-pyrazolone,  was  unsuited, 
however,  for  therapeutic  employment.  Utilising  Filehne's 
previous  experience  with  the  substances  of  like  physiological 
action  derived  from  quinoline,  kairine,  and  kairoline,  a  methyl 
group  was  introduced  which  resulted  in  the  formation  of  the. 
well-known  antipyretic.  The  relationship  of  antipyrine  may 
be  traced  from  the  tive-membered  cyclic  base  pyrrole — 


XH 
IIC  /\  CH 

I1C 'I     J'CH 
Pyrrole. 


NH 

N  ,/\  CH, 


HC  " '  CH, 

P'li'az") hit . 


NH 
N  /\  CO 

HC  'I  -  Jl  CH., 
Pyrazolone. 


NH 

HN./i^f 

HC  :!   4  CH 
fsa  Pyrazoilene  5. 


:i^co 


CH 


N.C6H, 
.N  /\  CO 


CH,.C  L      I  CH 
itntipyrine. 


According  as  one  or  other  of  the  two  methylene  ((11.) 
groups  in  pyrazolino  is  replaced  by  a  carbonyl  group,  two 
ketones  are  obtained  ;  these  are  distinguished  as  pyrazolone 
4  and  5.  Antipyrine  is  a  derivative  of  the  latter,  being 
then  a  phenyl  1,  dimethyl  2.3,  isopyrazolone  5. 

The  antipyrine  molecule  consists  of  two  ring  nuclei, 
namely,  the  "  pyrazolone "  ring  of  Knorr  and  a  benzene 
ring,  thus  : — 

N C 


CHS  — N 
CH,  —  C 


/\ 


CO 

CH 


HC 


CH 


HC  I"     J  CH 
CH 


The  question  as  to  whether  the  physiological  action 
is  due  to  the  combination,  or  to  one  of  the  rings,  or 
to  certain  groupings  in  these  rings,  has  been  studied  by 
Filehne,  who  demonstrated  that  the  pyrazolone  nucleus  alone 
was  not  capable  of  producing  the  effects  of  antipyrine  ;  also, 
the  benzene  ring  possesses  no  medicinal  value.  However, 
with  the  introduction  of  other  groupings  the  configuration 
is  changed,  in  this  ease,  by  the  presence  of  two  methyl 
radicles. 

Kiedel  introduced  a  methyl  group  into  the  benzene 
nucleus  of  antipyrin,  and  produced  the  valuable  — 

Tolypyrine — Tolyl-dimethyl-pyrazolone — 

N.C6H4CH3 


CH..N  /\  CO 
CH:(.C  '        I  CH 


This  is  stated  to  be  more  active  than  antipyrine. 

Thorns  suggested  the  introduction  of  an  oxy-alkyl  group 
in  the  benzene  nucleus,  but  the  antipyretic  produced  had 
toxic  properties. 

More  successful  has  been  the  introduction  of  the  physio- 
logically active  di-mcthyl-amido  group  in  the  pyrazolone 
nucleus,  yielding  the  valuable  antipyretic  : — 

P yramidone — Di-methyl-amido-antipyrine  or  dimethyl- 
amido-phenyl-dimethyl-pyrazolone — 

N.CSH5 
CH,.N  ,/\  CO 


1  C  — N(CH,)., 

It  is  claimed  that  pyramidone  is  about  three  times  as 
active  as  antipyrine. 

A  large  number  of  combinations  have  been  niade  by 
fusing  or  heating  together  aqueous  solutions  of  aromatic 
acids  or  phenols  with  antipyrine  and  tolypyrine,  the 
resulting  compounds  possessing  the  properties  of  both 
constituents. 

Antipyrine  Salicylate  or  "  Salipyrine" — ■ 

CnH,.,XX>.C6R,(OH)COOH. 

Tolypyrine  Salicylate  or  "  Tolysal  " — 

CI1Hu(CHs)NjO.C6H4(OH)COOH. 

Antipyrine  Benzoate. 

Antipyrene  Naphthol  or  Naphthopyrine — 

CnHuNjO.CuHjOH. 

Resorcinol  or  Resopyrine,  CuH12XoO.C6H4(OH).:. 

Pyrogallol  Antipyrine. 

Antipyrine  Mandelate  or  "  Tussol  " — 

CnHBN20 .  C,;H5CH(OH)CO(  JH. 

Iodopyrin c,  C  n  1 1 ,,  I X  L,(  > 
Ferripyrine,  (CuH12NjO)3Fe2CI6. 

Combinations  of  antipyrine  with  hypnotics  possess 
hypnotic  and  analgesic  action. 

Hypnal— Chloral  autipyrine.C,1HrN„O.CCl:1.CH((  )H).. 
Dichloral  Antipyrine,  CuH,.,X.,0(<  X'l,CH(OH).,),,. 
Butyl  Hypnal,  C„HlsNsO.C4H5Cl,,O.HaO. 
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Group  I'. — Qvinolim   Derivative*. 

This  unci. -ii-  I  i  ,ll;\)  famishes  us  antiseptics  as  well  as 
antipyretic*.  Among  the  simpler  derivatives  we  have  the 
salicylate,  tartrate,  citrate,  and  acetamido  qninoline,  which 
—  of  both  ind  antipyretic. 

Throngh  attempU  at  the  synthi  m  of  an  artificial  quinine 
fa  derivative  of  qninoline)  a  number  of  valuable  substitution 

products  were  obtained.    Among  the  first  was tto-o-amido- 

quinoline,  t'.MI.cril  i  0),  which  represented  the  "anti- 
febrin  "  il  qninoline.     The  ortho-phenot-sulphonic 

a.-i'l  derivative  "  diaptherinc  "  proved  to  1"-  an  antiseptic. 
Later,  Filehne  discovered  that  Pischci  >  methyl  <  Kairin  M ) 

and  ethyl   (Kairin   Ai  derivatives  of  ortl xy-quinoline- 

tetra-hydride,  possessed  antipyretic  properties.  Thus  the 
hist  stepa  were  made  towards  the  production  of  artificial 
alkaloids!  antipyretics ;  owing,  however,  to  the  unpleasant 

secondary  effects,  the  kairin e.-  were  a abandoned.    This 

led,  however,  to  a  careful  stud]  of  qninoline,  resulting  in  a 
number  of  new  discoveries,  among  which  was  Skraup's 
"thalline,"  a  tetra-hydro-p-qninanisol,  the  sulphate  and 
of  which  possess  antipyretic  properties.  Among 
some  of  th.-  more  important  "I  qninoline  antipyretics 
an-  — 

Aceto -Ortho- Amido -Qimuiline,  C,H«N(NH.(  H,CO) : 
This  body  i-  obtained  b_v  introduction  of  an  aoetylated 
amido  group  into  the  ortho  ( I)  position  of  qninoline. 

.  I  nalgene  m  Benzanalgen,  is  ethoxy  (1 )  acetylamido  ( 1), 
quinolinc.  This  compound  is  analogous  to  benzoyl-n- 
phenetidiuc 

Thermifugim,  C,H§N(CHa)(OH)CO.ONa:  Tin-  sodium 
salt  <il'  methoxj  hydro-quinoline-carboxylic  aeid. 

I'ci  this  same  class  of  oxy - quinolines  1>. -Ii m^;--  that 
excellent  antiseptic,  loretine  (m-iodo-o-oxyquinohne-ana- 
snlphonic  aoid  (4  m,  the  structural  formula  of  which  i- 
shown  along  with  the  other  members  of  this  class. 

Nil. i  II  i  (i 
.i    ll-N)  | 

a4"        ' 


N 

Qni  i 

II 


/ 


N 

M.<      II 

Aiuilk't-ii*'. 


I         N    i     II 

nil 

Kiiirinc 


rllm 


Ml 


Thalline. 

-Uretham  ». 


ur  urethane. 
iiretbane 


Aeetyl-p-oxy-phenyl  urethane.   The  ethyl  ether  of  neurodin 

give-    US 

Tht  rmodhu 

■  o(ot  .n.iN'C 


\ 

Aoetyl-D-ethoxy-phenyl-urethanc. 


(linUJi     I'/. 

As  type  of  this  (.'roup  we  have  tin-  esters  of  carbamia 
acid — 

OH)NH 


Thesi     bodies,  like   their    prototype,  ethyl 

l.tMI. 

ed  undei  the  hypnotics ;  if,  however,  we 
hydrogen  atom  <>f  the  amido  group  l>y  benzene  i 
antipyretics  result. 
Euphorine — 

MH     II 

I'h.nil  urethane      rhis  body  possesses  alight  sedative  and 
antiseptic  properties,    it  an  0x3  phenyl  group  is  intn 

ty-phenyl-urethane,  the  acetyl  derivative 
of  which  constitutes  thi  roup  in — 

Xi  111  Kilirtt  -- 

1   Iliu 
1  1  1,1  11     II 

M',11,  .1  'II 


.   .11  '  Hit 


Group  VII.     Salicylic  Acid  Derivatives. 
Di-Iodo-Salicylic  .  Icid— 

1    II  null  (  1  "  HI 
/ii  n:m  I'line — 

1    II  .in    II      NHCH,C0)CO0H 

\     •  imido-metbyl-salicylic  aoid. 
Salop/ten — 

t  .11  .mil  lOOO.l    11,. MH  II.,CO 

11  do  salol  or  Acetyl-p-amido-phenol-salicylic 
Salicylo-Sulphonati  of  Sodium- — 

C6H<(OH)(COOH)SO,N« 
Sodium  Anisate — 

C,H«(Oi  II. ;n  OONt 

also  anti-rheumatic. 
Pyratin,  — p-ethoxyphenyl-sucoinamide — 

1  II   -CO, 

I  N.i      II      HI     II 

I    II        III 

\Nnm  m->  ami  in  r.Nni  u  s. 
AlcohoU, 

The  primary  alcohols  are  less  narcotic  than  the  secondary, 
aud  these  less  sU  than  the  tertian.  Iu  the  tertiary  alcohoL, 
the  physiological  action  depends  upon  the  nature  of  the  alcohol 

radicle,  which  is  united  to  the  tertiary  carl itom  -.  if  the 

radicle  CH,  be  present  as  in  tri-niethyl-carbinol    (tertian 
bntyl-alcohol    (CH     ,      I   .OH),  the    action    is    relatively 
lej  with  introduction  of  ethyl  groups    C  H4)  it  increases 
in  proportion  to  the  number  of  such  groups  united  to  the 
tertiary  carbon  atom.     \V.  have  Buch  an  example  in — 

Amylew  Hydrate  or  Tertiary  Amyl  Alcohol — 

till. 1    1  II     1    II, 

Etht 

\\ ,  have  another  instance  illustrating  the  above-mentioned 
influence  exerted  by  the  replacement  of  methyl  by  ethyl 
groups  in  the  two  following  ethi  rs  or  acetals,  the  second 
being  far  more  effectual  than  the  1 

.1/.  thylal  or  Methyl*  m   Dimethyl  Etht  r 

1   II  1 

1  •  •  i'il  or  Ethylidene  I  in  thyl  Etht  1 

1  M I 

.  lldehydet. 

Among  the  poly  1  or  chlorine  substitution  pro- 

din  t  ddehyde  wc  find  h  nnmbi  r  1  f  hypnotics  :  the 

simple  aldehydi  irritating   nature  and   anti* 

in  their  action.     This   character  disappears  upon  the  intro* 

duction  of  chlorine,  reaching  a  niaxin if  hypnotic  ■ 

in  the  tri  chlorsub-litiitioii  product  1  chloral  I. 

Paraldehyde,  (Cll.toll).,. 

Metaldehyde,  (<  II  O  Ul)„. 

Thioaldehyd  .  or  SulphaMthyde,  (CH,<  >ll)„. 

(  'ill  OB  VI      CuMI-.IN  \1lc.\s. 

Chloral  Ammonium — 

Clli  11,.  'II  .Ml  . 

Chloralamide  (foKnaoaide),  (  Cl,.CI]  l>H).NH.COH 
Chloralimi,  ■   Ih.Nlli 
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Chloral  Cyanhydrale — 

CO1.CH0.HCN. 

Chloralose— Anhydro-gluco-cblorul,  CjHuClaO,. 

Oximes  of  Chloral  .—These  break  up  in  the  system  into 
chloral  (or  chloroform),  and  the  oxime  consequently  par- 
takes of  the  medicinal  properties  of  both. 

Chloral  Acetaidoxime,  CC13.CH(OH).O.N:CH.CH3. 

Chloral  Acetoxime,  (CH,).,:C:N.O.(CCl,H.OH). 

Chloral  Camphoroxime,  CCIs.CH(OH).O.N:C,„H„, 

Chloral  Benzaldoxime,  CC1S .  CH(OH) .  O  NCIK    II 

Chloral  Nitroso-B-naphthol—  5' 

CC13.CH(OH).O.N().C10H6. 
Bromal  Hydrate— Tri-brom-alddnyde  hydrate  = 
(Br:,.CH(OH)., 

Butyl  Cldnral  Hydrate^Cn^Cim  JX\,.CH(OH),. 

Ketones. 

Propion,  C.,H5.C(>.C2H-,  di-ethyl- ketone. 
Hypnone,  C6H5.CO.CH3,  methyl-phenyl-ketone. 
Oxy- Camphor — 

C„HM(CO)CH.OH. 

DlSULPHONES. 

For  convenience  these  bodies  are  classed  here,  being 
derived  from  ketones  by  combination  with  a  mereaptan  and 
subsequent  oxidation.  According  to  Baumann,  only  those 
disulphones  which  contain  ethyl  groups  are  active,  and  the 
intensity  of  effect  depends  upon  the  number  of  such  group- 
ings contained  in  the  molecule. 

A  disulphone  containing  but  one  ethyl  group 

CH(("H:l)(S<yCIi.,)(s<y\,FI- 

produces  an  effect  only  half  as   intense  as   that  of  one  con- 
taining two  ethyl  groups  (sulphonal). 

Sulphonal — Di-ethyl -sulphone-di-methyl-methane 

C(CH:,);(s.i,r,HsX,. 

Again    sulphonal  is  far   less  active   than  trional,  a    di- 
sulphone containing  three  ethyl  groups. 

Trional — Di-ethyl-sulphone-methyl-ethyl-me'thane— 
CH3(C2H5).C(S02C,H5)2. 


The  most  active  of  this  group  is  tetronal,  a   disulphone 
containing  four  ethyl  groups. 
Tetronal — Di-ethyl-methane-di-ethyl-sulphone 

C^\.H;,)2(SOX\,H5):. 

A  disulphone  containing  four  methyl  groups  is  without 
medicinal  action.  In  certain  configurations  the  ethyl  group 
plays  a  definite  pharmacological  part,  which  under  like 
circumstances  is  not  shown  by  the  methyl  group,  as  in  the 
above  compounds.  Baumann  administered  doses  of  1'5 
gnus,  pro  kilo,  of  the  tetra-mcthylated  disulphone  without 
any  visible  effect,  whilst  a  dose  as  small  as  0*3  grm.  pro 
kilo,  of  the  tetra-ethylated  disulphone  (tetronal)  produced 
powerful  toxic  effects. 

Hospital  experience  throws  some  doubt,  however,  upon 
the  superiority  of  tetronal :  it  apparently  possesses  all  of  the 
disadvantages  of  sulphonal  with  an  action  more  markedly 
sedative  than  hypnotic.  In  practice  trional  is  evidently 
supplanting  the  less  active  sulphonal. 

Amides. 

Carbamic  Acid  Esters  or  Urethanes,  CO(OR)NH,: 
Uretbane  is  a  safe,  niiid,  and  effective  hypnotic  particularly 
adapted  for  children. 

Urethanc. — Ethyl-ester  of  carbamic  acid,C(  >(NH.,)OC.,H- : 
To  Schmiedeberg  we  owe  this  hypnotic,  he  assumed  "that 
by  the  insertion  of  an  alkyl  radical,  hypnotic  action  would 
result,  whilst  the  carbamic  acid  residue  would  serve  as  an 
arterial  stimulant.  Most  other  hypnotics  act  as  arterial 
depressants. 


C'.fxH^()^MTh'-_fMe,th-V|-eS,'T    °f   Carbamic    acM- 
, ii i      'It        ■'■  ,,  V utroduetlo»  of   a  phenyl  group   in 
ethyl  urethane  yields  the  antipyretic,  euphorin— 

CO.(().C2H5)XH.CfiH5. 

This  action  is  probably  due  to  the  splitting  off  of  the  para 
oxy-amidn-phenol  grouping  in  the  organism. 

Products  of  greater  hypnotic  power  are  obtained  bv  the 
introduction  of  substituted  aldebvde  groups  as  in— 

Uf aline. — Chloral  urethane— 

CO(OC2H5)NH.CCl3CH.OH. 
Somnal.— Chloral  urethane  alcoholate— 

CO(OC2H5)NH.CCl3CH(OC2Hs). 

Caffeine  Derivatives. 

£thoxy-CatfeTne.~C,U^ ,0,(0.0,11,)  :  The  corre- 
sponding methoxy -derivative  possesses  the  properties  of  a 
local  anaesthetic  and  an  anti-neuralgic 

C«p«e-C«<)ru/,C8H10N4O2.C2Cl3.OH  :  From  the  above 
we  observe  the  influence  exerted  bv  the  presence  of  an 
ehoxy  group  in  producing  a  hypnotic  from  caffeine,  which  is 
classed  as  a  cardiac  and  cerebral  stimulant.  Of  further 
interest  in  this  connection  is  "  symphorol  "  or  "  nasrol,"  a 
sodium  sulpho-caffeate,  though  not  belonging  under  this 
class,  illustrates  the  point  in  view— that  is,  the  influence 
exerted  by  the  introduction  of  groupings.  With  the  intro- 
duction of  sulphonic  acid,  caffeine  loses  its  effect  upon  the 
vasomotors  centre  while  its  diuretic  action  is  retained 
Methyl-Guanidine, 

.Nil.  ('II., 
NH  =  C< 

\\II 


,^'","^''n-  „T  IIexa  "  metn.Y|e<ie-tetramine-bromo.ethylate 
(CHj),N4.CjH5Br.     (Sedative.)  } 

Sypnoacetin   —  Acetophenone  -  acetyl  -  p-amido-pheuyl- 
ether.     CH3.C(  I.  NH.C6H,.OCIT.,.C(  ».CBH,.  '        7 

Methyl  and  Ethyl  Phenaeetin 

(D  (■*) 

C,H4COC3HJ.N(B)CH3CO. 

R  =  CH3or  C2H5. 

1KIC  ACID  DIATHESIS. 

Through  the  endeavours  to  find  better  substitutes  for  the 
lithium  salts  as  combining  solvents  for  the  sodium  acid 
urate  deposits,  a  number  of  valuable  remedies  have  been 
discovered.  These  products  belong  chiefly  to  the  class  of 
diamines  in  which  2,  4,  or  G  atoms  of  "hydrogen  in  two 
molecules  of  ammonia  are  replaced  by  alkylenes.  The 
first  to  appear  in  the  market  was — 
Piperazine — 

/CH,— I'll,,. 

HN<  >XH 

XCH2— CH2/ 

Di-ethylene-diamiue.     Usually  employed  as  hydrochloride. 
Lycetol — 


HX 


/CHo.CHCCH;,) 
^CH2.CH(CH 


>XH 


Di-methyl -piperazine.     The  tartrate  of  this  base  constitutes 
commercial  lycetol. 
Lysidine — 

.XH.CH., 
CH3.C<  | 

x    N.CH, 

Methyl  -  glyoxalidiue  or  ethylene  -  ethenyl  -  diamine.  It  is 
claimed  that  lysidine  possesses  five  times  the  power  of 
piperazine  as  a  uric  acid  solvent.  It  is  usually  employed 
in  the  form  of  a  bitartrate. 
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Urotropine  or  Formin,.— N4(CH.),  :— Hexa-niethylene- 
tetramine.  The  iodine  derivative,  "  Iodoformine,"  is  highly 
spoken  of  as  an  :mti-eptic. 

Saliformin — 

CC1I       N '..I    B4(OH)COOH. 

Hexa-methylene-saticylate. 

Tetra-aUyl-anunonium  Alum,  N((  „H,).  \1,(  S04),.l  -H..<  >. 

Tetra-ethyl-ammonium  Hydroxide,  (C:1IS),N  .<  MI. 

Inorganic  salts  men  as  are  employed  under  this  class  are 
to  be  found  under  Lithium  and  Sodium  compounds. 


ANESTHETICS. 

/.   Thou  producing  Total  Anastharia. 

Di-chlor-methane,  methylene  chloride,  '  M»<  '1» 
Tri-cklor-methane,    methenyl  chloride,    CHCljj  chloro- 
form, 

i  hloroform  and  ether  constitutes  Billroth  s  mixture. 
Chloroform,  ether,  and  alcohol  is  A.C.E.  mixture. 
Chloroform    and     methyl    alcohol   =   Richardson's 
methylene  chloride. 
Tetra-chlor-Methane,  carbon  tetrachloride,*  <  1,     Katharin 
or  Phoenixin. 

Ethylene  Chloridi     I    II  ,<  'I . :  Dutch  liquid. 
Ethylideni  Chloride-    I  11/  HC1 

<  hlor- ethylene  <  'Moride,  vinyl  tricloride,  <  I1CHS.<  liri;. 
Tri-chlor  Etham  .  methyl  chloroform,  < '!!,.<  IClj. 
Chlor  Butane,  I  ,H,C1. 

/.so  .•l;m//i»c-fM>entul — 

(CH,),C:CH.CH 

Ethyl  Ether,  ordinary  ether  (CSH  ,  i  f  >. 

Methyl  Ether,  (CH3)sO:  A  gas  sold  in  ethereal  solution. 

The  introduction  of  chlorine  into  the  molecule  of  a  hydro- 
carbon imparts  toxic  effects,  increasing  with  the  number  of 
chlorine  atoms  introduced,  tiros,  from  minimum  to  maxi- 
mum— 

I  II  .(  1.    (  B,<  I  .    (IK  I,    CCI4. 

//.   "Local    \ntesthetics. 
in.  i  By  production  oj  Cold  through  Rapid  Vaporisation. 
Methyl  Chloride,  I  B 
Ethyl  Chloride,  I    II  f  II:  "  Kelen." 

"  Chloryl  "  m  h  mixture  of  the  above  two. 
Methyl  Iodide,  MM 

Anesine  a  I  per  cent,  aqueoui  suspension  of  tertiary- 
trichlorbut]  l-aloohol — 

(I'll  ..I      oil       1(1 

Hydramyl  Ether  is  a  mixture  <.f  "  amylhydride "  and 
ether. 

Koenig's  Ethei  Anmstheticut  is  mixture  of  ether,  rhi- 
golenc,  and  petroleum  ether. 

(/i.)  By  Production  oj  I  Intuthesia. 

The  besl  known  of  t !• !  -  class  is  the  alkaloid  cocaine, 
which  i    the  methyl  ester  of  bcuzoylated  ecgoninc — 

i  li 

lit    /l    ,  <  11 


IK 


Y  VlI.O.,1    .1,      ll,).< 


N 


I  ii  .COOCH 


i  ii 


i  li 


!l 


('/  .til 

\CH< 


( in  removing  the  benzoyl  or  methyl  group  from  cocaine, 
the  resulting  benzoyl  ormethyleegonine  or  ccgonine  is  devoid 
of  local  amesthetic action.  Filehne  fonnd  that  such  benzoy- 
lated  alkaloids  as  benzoyltropine,  morphine,  quinine.  Sec, 
which  |kis<i".s  no  relationship  to  cocaine,  produced  more  or 
less  local  anaesthesia.  From  this  he  inferred  that  the  presence 
of  a  benzoyl  radicle  was  essential  for  the  production  of  a  local 
anaesthetic.  Later,  as  a  result  of  the  examination  of  the 
Other  alkaloid-  of  the  coca  leaf,  it  was  found  that  if  the 
benzoyl  radicle  in  the  ecgonine  ester  was  replaced  by  other 
radicles,  only  certain  ones  (called  by  Ehrlich  "  nnasthio- 
spores")  produced  anaesthetic  products. 

This  question  was  partly  solved  by  Merling  who,  con- 
sidering that  ecgoninc  consisted  of  the  two  ring  nuclei, 
namely,  bexa-hydro-beflfcene  and  (")  methyl-piperidine,  pre- 
pared the  benzyl  methyl  ester  of  the  latter,  resulting  in 
synthetic  eucainc  (13). 

The  first  synthetic  substitute  for  cocaine  was  found  in 
the  older  preparation  known  as 

Eucaine"A"  which  is  a  derivative  of  the  nucleus  tri- 
aceton  amine — 


(Mil    I  Nl.l (     II 

II  ('  /"    (  II 

,«  il,),C  l^'CfCH,), 

NCH, 
! 

tetni-llictll\ly-}mln>\y.pi|>criililic. 

carbonic  aeid-  methyl-ester. 


CO 

B£  /\  t  H 

(<!!;,V;C  M 
Nil 


C((  li   > 


Tri'ict  tOM-amiflS, 


This  preparation,  which  proved  to  be  Bomewhal  irritating. 
hi    been  improved  upon  through  the  introduction  of — 

Eucaine" B"  which  possesses  advantages  over  cocaine 
in  that  it  is  free  from  any  irritating  properties,  i-  more 
active,  less  toxic,  and  doe-  not  decompose  on  boiling  or 
standing  in  aqueous  solution.      It  is  .'(,'  times  less  toxic  than 

eucaine  "  A."    Eucaine  "  If"  is  a  benzoyl  derivative  of  vinyl 
di-acetone-alkamine,  thus — 


CH(0.I    IK  0) 
ii  C  /\  CH. 


((  II)  ('  I'  (IK  II, 

Nil 

Sucoint  It  -hen/iw  |  \  in>  1- 
diao  t"ii  alkamino. 


CH(OII> 

II  I     /X\  (  II 

(ii  ..<:'     Jcik  ii 

MI 

Vinyl  ili'icittm-nlkn  mine. 


Eeffonint . 


Einhorn  and  Heinz  have  prepared  various  derivative-  of 
the  ahov,.  mentioned  othei  half  of  the  ecgoninc  complex, 
namely  hexa-hydro-henzene,  The}  found  that  all  the  oaten 
of  the  aromatic  bydroxy-aniido  acids  possessed  local  nn.i  - 
ili.  in  properties,  and  particularly  bo  il"  methyl  ester  of 
parti  amido  rocta-oxy-benBoic  acid — 


(I)        (41 
c',,11  (Oil  .(Ml.  CO 


IS) 


II 


which  it  called  orlhoform  ;  the  hydrochloride  is  usually 
employed  because  of  ready  solubility.  It  is  claimed  that 
orlhoform  is  absolutely  non-toxic,  non-irritating,  staid,, 
ami  anticymotic. 

Another  local  anaesthetic  which  ha-  of  late  attracted  con- 

-idcnible  attention  i-  :  — 

Holocainr,    which     i-    obtained    by   the    interaction    of 
pheiiiieetin  and  para  pheuetidiue — 

in-  ii  ,.<  ,n,  .mi  OOCH,  -i   Mi  .(\dl, ■"•'•", - 
or. li  .(  .11,.  Mi  i  .1  li  i   n  i  ,ii,('i    li,   •    ll.o. 

Holocaine  is  then  a  para  diethoxy-ethenyl-di-phenyl-amidln. 
Pyrocaine.  —  A     non-toxic,     lasting,    local     aniBsthelic, 
okendoally  a  guaiacol-benzyl-ester — 

(.(  II,.C„II,.o(  H     i    II 
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Metho.ry-caffeine — 

C9H,(OOU:1)X4<>_. 

is  used  subcutancously  as  local  anaesthetic. 
The  corresponding  ethoxy  derivative  is  an  active  sedative 
Formanilide,  C6H5XH.COII :  Used  subcutaneously. 
Eugenol  acetamide — 

(1)  (3)  (4) 

C6H3(C'H2.CH:CHL,)(OCH:1)(0(!H,,(,XH.,)CO) 
Gi<aiacyl~ 

[C6H4(OCH3)(OSOs)]2CS, 

is  the  calcium  salt  of  guaiacol-sulphonio  acid. 

Mydriatics. 
As  derivatives  of  pyrrolidine,  we  find  a  very  close  rela- 
tionship in  chemical  constitution  existing  between  the 
mother  substances  tropine,  scopoline,  and  ecgonine,  which, 
as  tropate,  atropate,  and  methyl  benzoate,  yield  alkaloids' 
possessing  mydriatic  properties,  the  latter  one  being  em- 
ployed as  local  anaesthetic,  while  the  former  two,  in  addition 
to  the  mandelate  of  tropine  (homatropine),  are  simply 
mydriatics. 

CH,  ,11, 


H2C 


CH, 


CH 


N.CH3 
Tropine, 


JI..( ' 


CH, 


CH 


N.CH3 
Scopoline, 


CH. 


H ..< ' 


CHOH 

I 
CH.Cll.ilH 


N.Ctt, 
Ecgonine, 


Merling  ascribed  the  local  anaesthetic  powers  of  cocaine 
to  the  presence  of  the  (n)-methyl-piperidinc  ring  nucleus  of 
ecgonine,  ami  in  preparing  a  derivative  of  this  he  obtained 
•  u.aine  "  1! "  (benzoyl-metbyl-esterof  (n)-methyl-piperidine) , 
a  local  anaesthetic,  which  also  possesses  mydriatic  powers. 
This  eucainc  "  B  "  may  also  be  considered  as  a  methylated 
benzoyl  derivative  of  vinyl-diaoetone-alkamine  (belonging  in 
this  same  series),  which  in  time  furnishes  us  with  a  new 
synthetic  mydriatic  called  euphtlialniiu  (an  amygdalate  of 
encaine  "IS").  Of  interest  in  this  connection  is  a  series 
of  patents  taken  out  on  the  employment  of  the  unsym- 
metrical  cyclic  bases  of  the  aceton  alkamine  series,  as  starting 
points  for  the  synthesis  of  active  alkaloidal  bodies.  For 
example,  in  the  labile  (unstable)  forms  of  the  unsymmetrical 
(H)-alkylated  bases  of  the  tri-acetone-alkamincs,  the  hydro- 
gen of  the  hydroxy!,  when  replaced  by  the  benzoic,  mandelic, 
troplc,  or  phenylacetic  acid  radicles,  yields  mydriatic 
substances. 

CH.OH 


H2C  | 
(CH3)2C  I 


CH, 
CHCH, 


NH 


Vinyl- Diacetone-AlkamiDe. 

If  a  mandelic  acid  residue  is  introduced  in  mcthyl-vinyl- 

diaceton  -  alkamine,     the     already  -  mentioned     mydriatic 

euphthalmine     results.      It    is    a    hydrochloride    of    (n)- 

methyl  -  vinyl  -  diacetone  -  alkamine  -  phenylglycoyl   or  the 


hydrochloride   of  the   mandelic  acid  derivative  of  eucaiue 

CH.O.CO.CH(OH)C6H5 
H,(    ,/\  CH, 


(CH3)2C 


CHCH, 


N.CH3.HC1 

Euphthalmine. 


Of  simpler  constitution  and  belonging  to  the  pytrolidene 
derivatives,  is  the  mydriatic. 

Mydrol. — I'hcnvl-pyrazole-methiodidc— 

N.C6H5.CH3I 

N  /\  CH 

HC  I'  -JlcH 

Thermine.—A.  tetrahjdro  -  beta  -  naphthylamine  hydro  - 
chloride  C^HnNHs.HCl. 

This  title  would  apply  better  to  an  antipyretic  (anti- 
thermic). 

ANTISEPTICS. 

Under  this  head  are  included  the  antiseptics  proper, 
disinfectants,  and  internal  antiseptics.  For  convenience  of 
chemical  classification  they  are  divided  into  two  groups,  one 
including  the  disinfectants  and  antiseptics,  external  and 
internal,  omitting,  however,  such  as  are  intended  to  act 
locally  in  the  intestines ;  the  second  group  includes  the 
intestinal  antiseptics  of  the  salol  type. 

/• — Aliphatic  Aldehydes  with  Combinations. 
Among  the   aliphatic  aldehydes  we  have  a  valuable  anti- 
septic   in   formaldehyde  which  is  furnished  in  aqueous  or 
alcoholic  solution  under  a  variety  of  names. 

Formalin  or  Formal  is  a  40  per  cent,  aqueous  solution  of 
formaldehyde. 

Camnlin  \>  a  1  •.">  per  cent,  aqueous  solution  of  formalde- 
hyde. 

Steresol  is  a  saturated  solution  of  formaldehyde  in  a 
solution  of  milk-sugar. 

Holzin  is  a  60  per  cent,  solution  of  formaldehyde  in 
methyl  alcohol. 

Holzinol  is  a  solution  of  formaldehyde  in  methyl  alcohol, 
containing  menthol. 
Formaldehyde  Casein . 
Chitiil  is  formaldehyde  gelatin. 
Form,//  Phenelidine,  CfiIf,(< )( '2H.,).XH.C<  III. 
Salubrol  is  a  bromated  metliylene-di-antipvriue. 
Paraform  or  Triformol  is  paraformaldehyde  (IICOH).,-. 
Amylo  Iodoform  is  a  compound   of  formaldehyde,  starch, 
and  iodine. 

Chinoform  is  a  compound  of  formaldehyde  and  cincho- 
tannie  acid. 

Fka-iodoform  consists  of  iodoform  containing  0-05  per 
cent,  of  formaldehyde. 

Protogen  is  a  compound  of  albumin  with  formalde- 
hyde. 

Amyloform  is  a  condensation  product  of  formaldehyde 
and  starch. 

De.rtrqfonn  is  a  condensation  product  of  formaldehyde 
and  dextrin. 

Tannoform  is  a  condensation  product  of  formaldehyde 
and  gallo-tannie  acid. 

Acetaldehyde,  CH3.COH. — Used  in  2  per  cent,  solution. 

ll.—Mono-hydroxy-bemenes  and  Derivatives. 
Phenol,  C(iH5OH:   Benzophenol. 

The  Ca,  Bi,  Hg,  Zn,  Na,  phenates  used  as  disinfectants. 
Mono-chloro-phenol  (ortho),  ( IH.CnH4Cl  (1 :  2). 
(para)  „  (1:4). 

Tri-chloro-phenol,  OHC6H;Cl:l  (1:2:4:6). 

Chlorolin  =  a  mixture  of  mono-  and  trichloropheuol. 
Mono-bromo-phenol  (ortho),  <_>Ht'fiH4Br. 
Tri-hromo-phenol  (broniol),  (>H('r,H»Br3. 
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Di-iodo-phenol~iodide,  <',.1I,I  '  >l. 

lodo-anisol,  (  ,  H,l  .<  K  II ... 

Anethol,  para  all\  l-i>h>-nyl  methyl-ether — 

i 
O.OH, 

Sulphonic  Acid  Derivatives. 

Aseptol,  sozolic  arid,  orthopb.r.ol  sulphonic  acid — 

in 
(lll.C,H1.S03H 

Various  salt-  ..i  tin-  above  are  those  pf  sodium,  potassium, 
zinc,  magnesium,  lead,  aluminium  ("  sozal  ").  &c._ 
Sozoiodolic  Acid,  di-ioao-p-phenol  sulphonic  acid — 

ID  [41 

(HI. (II  I    .SO  II 

Chief  salts  are  those  of  mercury,  potassium,  sodium,  lead, 
and  zinc. 

Hydroxylated  Homoiogut  i  of  /:■  nzt  ne. 

Cresols,  hydroxv-toluenes — 

<lii.('.ll;.('ll 

i        ompounds  of  (his  class  are  of  great  antiseptic  power, 
but   haw  the   disadvantage   of  slight    solubility   in  water. 

Then-  arc  three  isomerides. 

Tricresol. — A  purified  mixture  of  the  three  isomerides  is 
three  times  as  active  as  carbolic  acid. 

F..r  ordinate  purposes  of  a  disinfectant  the  crude  product 
onated  from  coal  tar  lias  been  extensively  introduced 
under  various  names;  there  are  combinations  with  soap, 
oleic  acid  or  sulphuric  acid,  which,  when  added  to  water, 
give  B  clear  solution  or  emulsion  ;  their  names  are  creolin, 
izal,  kresin,  lysol,  paracresol, sanatol, saprol,  solutol,  solveol, 
phenolin. 

Bcnzoyl*p-cresol — 

(  ,11. mi    ll.rm.i  II, 

Traumatvl,  iodo-crcsol — 

nil. (II  I   i   II 

/.■■  ophan,  tri-iodo  m  i  rt  jol — 

oil. i    Hi  ...I  II 

Thymol,  methyl-isopropyl  phenol, 
u)  on 

nil    i     II     i     II    I    i    II 

The  introduction  of  the  propyl  group  enfeebles  the  anti- 
septic properties  of  this  phenol  derivative. 
Aristol-d\  thj  mol-di-iodide — 

;r,ll  ml)..    H7).CH5], 

Carvacral  Iodide,  methyl  isopropyl-phenol-iodide— 

(li        (2) 

I       II      I.I     .1       II      :     .    II 

Europhen,  isobutyl-cresol-iodide — 

l  ,i    li,,,.  II.  ..i,  III 

111.-  ■  Di-hydrosy-bi  n.-<  net  and  D 

i    II    nil 

Hi,  three  isomeric  di-hydroxj  1"  nz,  nes  arc  antiseptics, 
i  'alechol,  ortbo-di  oxj  benzene. 
Jtesorcinol,  meta-di-ox]  benzene  "  resoroinol." 
Hydroquinom  or  quinol,  pare  di  oxj  benzene. 
(huriacol,  cateehnl  iiiono-iiietlivl-ethcr — 

.1 
1 ,11  ( ,11,(111  II I 

i  ,u  Jaooi  oonstitutw  the  mam  active  constituent  of  hecch- 
wood-tar  creosote,  which  has   proverl  itself  to  be  a  trainable 

antiseptic  in  the  Int.  rnal  In  cnt  of  phthisis.     In  ..r.ler  to 

avoid   the  stomach  disturbances   caused    bj  lote, 

vKri,„i~  combinations    have   he.n    Introduced,  as  creosote  t   antiseptics 


carbonate  (cnosotal), ideate,  phosphate,  valerate  ("eosote"), 
and  tannosal  (tannic  acid  ester).     Preference  has  been  shown 
of  late  years  to  the  more    active  <ruaiacol   in   the  form  of 
its  esters  as — 
Guaiacot  bensoate  or  "  benzosol  " — 

i    11,(()CII,)(>.'    II  • 

carbonate,  ((>,(< „H,. i  nil 
cinuamate  or  "  stvracol  " — 

I  6H,(()(  1I:,).(>.C„1I,((  11:C1I.C()). 

phosphate,  [C,H4(OCHOO],  i    PO. 

salicvlate.  (  ,11  (Ol   If  ,).(>.(  ,11, (( >ll)CO. 
succinate,  C„II,((  it'll ,).(!.  CH.c  i  ' 
„  valerate  or  "  geosote  " — 

(VIlAOrnj.o.i  iii  II. .(  II      (II 

etbylenate,  C6H4(OCH  lO.t    H 

„         pip'eridine,  ( ',,11  ,<  (  it'll ,)<  >.C ,11,, X. 

„         "  bisulphonate  of  quinine  "  or  "  giiaiaijuin  " — 

i    11,,ih  11    OHSO,Qu. 

Among   the   lately  offered   substitutes   for   guaiaoo]    ire 
have 
Guaethol. — Catechol-mono-ethyl-ester — 

(l) 
(ill.i    11, ,<-i    Hi, 

Guaiaceiin. — Catechol-mono-sodium  acetate — 

I      ll,i  (III  KM    II  .('(IllXa. 

Eugenol. —  Propenyl  gnaiacol — 

in  't, 

(ill.i  ,ll,,(  ,11, in.  II 

The  antiseptic  and  local  anaesthetic  properties  of  thi- 
derivative  have  long  been  known  through  .love  oil,  the 
old  remedy  for  toothache. 

The  benzoyl  and  cintiaiuyl  esters  of  eugenol  have  found 
favour  as  antiseptics,  the  11  of  the  <>H  group  being 
replaced. 

Eugenol  Acetamidi  (',11, mil  |.((  II  ,).<  i ,(  II  Mi .(  1 1, 
p-acetamido-eugenol. 

At  i  luminal,  jt-Acet-amidft-benxyl-engenol — 

in i    .i  ii   i  ,,ci).c,ii,xiiri  ii  ii 

Iodo-eugenol    (    II  (01  H    n   ,11,  "I. 

IV. —  Trihydroxy-benzi  ne*. 

.    II  ((HI 

in  the  three  isomeric  tri-oxy-bonieaee,  only  one,  pyroi 
gallol  (l  8:3),  commands  attention,  which,  however,  is 
rare!)  employed  alone,  because  ••!  its  intense!)  poisonous 
character. 

We  have  an  excellent  antiseptic  dusting  powder  in  — 

Heticotal,  baste  bismuth  pyrogalhrte — 

i    ll      (OH)jO)BiOH. 
Gallacetophenon,  methylketo  trihydroxy-benzene,  Alizarin 

Yell.."    C,  '     II   .'  'H  '    .OO.I    II, 

V.—NapkthoU,  <\  It  tn//). 

a-  and  P-Afapkthol  constitute  the  two  isomerides. 
tfapklho  Aristol.— Di-jodo-/9-naphthol,  t  ,„ll,l  ,(<  HI). 
Microcidin.-    3-naphthol-sodinm,  ( '„,1M  IK  ■ 
The  mercux]    and   bismuth   ("orphol   )  compound)   of 

ri-liaphlhol  arc  ll-et'ul  a. I. lili 0 

Laclol,     Lactic  ester  ,,i  f)  naphthol — 

,    iin    en  .en, mi). i  (i. 

p\Jfapkthol  carbonati .  (  0 

These   latter   two  are  also  included  undci   the  intestinal 
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Sul]>ho?tic  Acid  Derivatives  of  &-N  aphthot , 
Asaprol. — 18-naphthoI-sulphonate  of  calcium — 

(C10Hfi(OH)SO3)»Ca. 
Alumnol. — /3-naphthoI  sulphonate  of  aluminium — 

(CluH„(OH)S(),)f,AL. 

Organic  Acids  and  Derivatives. 

The  antiseptic  organic  acids  belong  almost  exclusively 
to  the  benzene  series.  The  first  of  these,  benzoic  acid 
(phenyl-earboxylie  acid),  is  almost  altogether  devoid  of 
antiseptic  properties,  owing  to  the  absence  of  the  hydroxyl 
group,  so  characteristic  of  -alicylic  acid  and  its  derivatives. 
For  convenience,  three  derivatives  of  aliphatic  acids  are 
introduced  here  : — 

Ethyl  Formate,    HC<><  )C'.,H-„  antiseptic  for  air  passages. 

Phenyl  Acetic  Arid,  CH3.C6H5.COOH. 

Phenyl  Propionic,  or  hydrocinnamic  acid — 

C6H5.CHj.CHj^COOH. 

Monokydroxy  .  Icids. 

Salicylic  Acid. — ( Irtho-hydroxy-benzoic  acid — 

(1)  (2) 

OH.C6H4.COOH 

The  isomeric  meta  and  para  acids  are  devoid  of  antiseptic 
power. 

Esters  Conned  by  replacing  the  hydrogen  of  the  carboxyl 
group  by  organic  radicles  are  employed  chiefly  as  intestinal 
antiseptics;  hence,  will  be  considered  separately. 

Vi-Iodo-Salicylic  Acid,  CCHX(<  >H)C<  ><  IH. 

Di-iodo-salicylic  methyl  ester — "  sanoform," — 

CI1H2I;,(OH)COOCH;,. 

Di-iodo-salicylic  phenyl  ester,  C6H3I2(<  )H)C<  ><  >< '6H5. 
Di-Thio-Salicylic  Acids — 

S.C6H3(OH).COOH 

I 

S.C6H3(OH).CODH. 

( If  these  thio  acids  nine  isomerides  are  possible,  but  only 
two  are  of  medicinal  value,  being  employed  in  form  of 
their  sodium  salts,  one  of  which,  known  as  No,  2,  is  an 
antiseptic,  whilst  that  known  as  STo.  1  is  an  antipyretic.  A 
mixture  of  these  two  salts  is  sold  under  the  title  of 
"  Dithion." 

"  Thioform  "  is  an  antiseptic  basic  bismuth  salt  of  both. 

Tetra-Thio-Chioro-Salicylic  A cid — 

S.,  =  C6HCl(OH)COOH 
I 
Sj  =  C6HCI(OH)C< )( )H. 

Salicylv-A  cctic  .  1  cid — 

C6H4(OCH.,COOH)COOH 
Saticylamide,  Cf,H4(OK) . COXH;. 


Iodo-Salo! — 


OH. 0(11U. (<'<>(  M'-H,) 


a-Hydro.ry-Naphthoic  Acid,  CU1H„(<  >lij)i  '< >OH. 
Anisic  Acid — Methyl-p-hydroxybenzoic  acid — 

C6H4((  K'H;i)lOOH 

The  phenyl  ester  of  anisic  acid,  ( ',.,H4((  H'H:1)  .( '( )( l(  !6H5. 
Phenyl  Salicylic  Acid,  ortho-hydroxy-diphenyl-carboxylic 
acid  C6H3(<  lH)(C6H0).C< II  IH.  ' 
Cresotic  or  Sydroxytoluic  Acids — 

nH.C,H:,(CH3)COOH 

These  bear  the  same  relation  to  toluene  C6HS.CH3  as 
salicylic  acid  does  to  benzene.  ( )f  the  three  isomers,  the 
para  compound  is  the  only  one  employed  in  medicine ;  this 
in  the  form  of  its  sodium  salt. 


Tri-Hydroxt  Acids. 

Gallic  Acid,  Cr,H„(OH\COOH,  and  Derivatives. 

In  these  derivatives  the  hydrogen  of  the  carboxyl  group  is 
replaced  by  inorganic  basic  metals  or  organic  residues. 
Gallobromal,  dibromo  gallic  acid,  ( ',;Br,((_>H)3COUlI. 
Dermatol,  basic  bismuth  gallate — 

C6H;(OH):1.COO(Bi(<>H),). 

Gallal,  basic  aluminium  gallate. 

Airol,  "  oxyiodide  of  basic  bismuth  gallate  " — 

C6H.,(OH):!COOBiOHI. 

Gallanol,  gallic  acid  anilide,  (  „H.((  >H)3OOC„H5XH. 
Gallicin,  methyl  ether  of  gallic  acid,  C6H,(OH)3COOCH3. 
Iodo-Gallicin,  bismuth-iodo-methyl  gallol — 

C,;H,,(OH)oC(  UOCH;,)OBiOHI. 

Di-Gallic  Anhydride  or  Tannic  Acid  Derivatives. 

The   inorganic  derivatives   act  as  astringent   disinfectants 
and  antiseptics. 

Tannal  (soluble),  aluminium  tannic  tartrate — 

AL,(.C4H606)4(CHH909).,. 

Tannal  'insoluble),  basic  aluminium  tannate — 

Al.,(OH),.(.C,4H(JU,):. 

Cutal,  aluminium  boro-tannicb-tartrate. 
Tannosal  or  Creosal,  compound  of  tannin  and  creosote. 
Salitannol,  condensation  product   of  gallic  and  salicylic 
acids. 

Mercuroits  oxide  tannate. 

Quinoline  Derivatives. 

The  base  quinoline  (C9H7X)  is  antiseptic,  antizymotic, 
and  antipyretic    This  important  base  with  pyridin  (G^HjX) 

constitute  the  nuclei  of  the  plant  alkaloids,  as  well  as  a 
large  number  of  artificial  alkaloids  which  possess  anti- 
pyretic or  antiseptic  properties,  or  both  together.  A  number 
of  the  organic  salts  of  quinoline  are  antipyretic  and  antiseptic. 
Among  these  we  have  the  salicylate,  tartrate,  thiocyanate, 
quinoline  iodoform  (3(C9H;X  )  +  till,),  quinoline  resorcinol 

(zrcy^N)  +  CiH.A). 

Hydro.ri/qKnto/utes. 


I 


\/\ 


OH    N 

These  compounds,  in  which  the  hydroxyl  group  is  contained 
in  the  benzene  nucleus,  show  the  characters  of  a  phenol  and 
a  base.  As  well-known  derivatives  we  have  the  anti- 
pyretics, analgene,  kairine,  thalline,  &c.  (compare  under 
antipyretics).  In  this  class  we  have  a  most  formidable 
competitor  of  iodoform  first  prepared  by  Clans  and  known 
as — 

Loretine,  meta  -  iodo  -  ortho  -  hydraoxy-quinoline-ana-sul- 
phonic  acid,  CjH,! .  X(<  >H)S03H.  (Sec  structural  formula 
under  antipyretics.)  We  have  various  inorganic  salts  which 
are  employed  as  antiseptic  dusting  powders,  as  bismuth  and 
calcium  loretinate. 

Mctityl-Lorctinc,  ( '„H3((  'H,)I.X(OH)S03H. 

Lorenit,  C,JH6ISOi.OH.X.,  Para-iodo-ana-hydroxy-quino- 
line-ortho-suiphonate. 

Chinosol,  potassium  hydroxy-quinoliue-snlphonate — 

C9H,;X.OS03K. 

Diapthol,  quin-aseptol,  oi  tho-hydroxy  -  quinoline-Mi-suI- 
phouie  amine,  C9H5(OII)SU3HX. 

Diaptherin,  hydroxy- quin-aseptol,  a  compound  of  o- 
phenol-sulphonatc  of  o-hydroxy-quitioline  and  o-hydroxy- 
quinoline — 

ClH,(OH)Sll.1H.(,1llri(nH)X.C,Hs((IH)X. 
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Intk-tinai.  Antimki-ticB. 

This  ela"  include-  -uch  compounds  which  |>;iss  through 
the   stomach    unchanged    into   the  intestinal    tract,   where, 

under  the   influence   of   the  alkali eererions,  they  are 

broken  up  into  their  constituents,  which,  in  turn,  serve  as 
local  antiseptics  or,  in  some  eases,  a*  astringents. 

As  excellent  prototype  "f  this  group  we  have  Salol, 
Salicylic  Phenyl  Ester — 

OH.C,H4.COOC,H,. 

Thi-  compound  split  s  up  in  tl  e  intestines  into  salicylic  acid 
and  phenol. 

Cordol,  tribromosalol       Cr,H  ,(<>!!  |CO(  k  ,11  I3r,. 

Nitrotdbl,  C,H4(OH)COOC,H  NO* 

Chlorosalol  (ortho  and  para),(    n  ,(<  »H  )<  !0(  M  ,H,C1. 

In  the  following  compounds  we  replace  the  phenyl 
radicle  of  Balol  bythoseof  cresol,  lylenoljgnaiacol.resorcin, 
and  pyrogalloL  Their  decomposition  takes  place  like  that 
of  -alol. 

Cri-suliils,  salicylic  cresylic  esters  (".  m,p) — 

C  iiMiii)Cii(>C6ll1.rii 

Xytenol  Salol,  C,H4(OH  I.COO.C.H  (I  H,)  . 
Guaiacot  Salol,  < '.  II ,( <  HI  |(  OO.I    II ;  <  nil , 
Resorcinol  Salol,  <',ll,mll)i  00.1  ,11. h  HI). 
PyrogaOol  Salol,  C,H«(I  »H)COO(C6H 
IS,  IhI,  salicylic  6-naphthyl  ester  = 

C,H4(OH)COO.C,„HJ. 

Alj>ht)t,  salicylic  a-naphthyl  ester. 

Salacetol,  salicj  I  acetol,  ( ' ,.  1 1 ,  c '  "I  )C(  IOCHjCI  ICH,. 

Saiithymol,  salicylic  thymol  ester — 

C,H4(OH)COOC10H„O. 

Bmzo  NiiphthtJ,  0-naphthol  benzoate — 

I    MI1I;11.M      ||  ,,,). 

Vhinaphthol,    S-naphthol-a-mono^flulphonate   of  quinine. 

Qn  'i  :„ll„n>ll  iSOjH  )» 

Bismol,  methylene  digallate  of  bismuth — 

4[CH,(C,H(OH),OOOH),]  +  SI)i(OH)  . 

/.mti'l,  lactic  ester  of  /8-naphthol — 

(  ■ ,..!  I  _»  • .  t   |[   ,CH(OH)(  I  I 

Tamugen,  di-acetyl  tannin      v.',,II„(('ll  I  I  l    0 

B-Naphthol  Carbonate      O  '.,<  < ',,.! rr<  1) 

TanndUrin  —  A  compound  of  tannin  and  albumin. 

Tannon  —  A  condensation  product  of  tannin  and  bexa- 
methyiene-tetramine. 

Tri-BentoyUgallic  Acid      C  II  (0  I  .  1 1  .<<>>,.<  i  ><  >H. 

Paraform,  i<  II  i  >  i ;,  tri-oxj  meurj  lent 

Salicylic  Aldehyde,  C,H4v0H)<  nil. 

Banc  Bismuth  Suits,  as  cresolate,  loretinatc,  napbtbo- 
late,  subgallate,  ■nlphophonato,  bydroxy-iodo-pyrogallol, 
tribromophenate,  salicylate. 

AlinM  mi.     BoBSl  mini     \mim  - 

Antiseptic  Aniline  Colourt  <>r  Derivatives. 

Uiphenylamine,  NH(I    I! 
Diphenylamine  Blue — 

(C.II,.X1I.(  ,11 


I    II   Ml. i    II 

I     II     N.I     II. IK  1 


lii  pin  ii\l-;>-rosaniline  hydrochloride, 

/>,,,/,.  ■m/ianiiiii  Ofi/i,/,  or'Anr.nit  .,.'     I      ||.\m    |    i    \  1 1   . 

ammonhtm  salt  of  bexanhrodiphenj  lam 

Sulphamunol,  thio-hydroxydiphenylamine — 


UN 


I    ,11        Mil,      S 


•  V„M, 


To   this   class   also   belongs    a   diamine    derivative   derived 
from  dimethyl  -/>-diaraidobenzene — 

(1)  (i) 

I    II  Ml   >N<II,V 

Methylene  Jllur.  tetratncthyl-/)-thionine  hydroehloridc  — 


fCH,),N.C,H,<'     /C,dI,X.(CH:,)..tl. 

This  compound  is  al-o  useful  as  an  antimalarial. 

Pyoktanine  (blue)  =  A  mixture  of  penta-methyl-p- 
rosaniline  and  hexa-mefhyl-p-rosaniline  hydrochlorides,  also 
Called  "  methyl  violet  " — 

(  ,11. Nm   II    I 

C^-C,H4N(CH,), 

^Cii.Niicn  i  i 


Vyoktanin  (yellow)  =  The  hydrochloride  of  imidotetra- 
methyl-di-p-amido-diphenyl-methane,  also  called  "aura- 
mine  " — 

.(„II,N(CH3),. 

Nii.cr 


\ 


I  ,1I,N(<  II3).I1C1 


Chrysoidint    -  Di-nmido-aro-bensene  hydrochloride — 

in,  -  x  =  x  -  <  ,ii,(Nir.).,.iici. 

Mis,  i  l.i  nun  - 

In  onlcr  to  avoid  introduction  of  ela»-  groupings  for  the 

-ake  ol  a  single  product,  the  following  arc   made  into  a  mis- 
cellaneous list  : — 

Anthrarobin — Dihydroxy-anthranol  is 


C.IIm 


.C(Hll) 


1 .11,1111, 


Chrysophanic  Acid — Dihydroxy-mcthyl-anthraquinonc — 

i    in  ii  mil)/        >c,li"ii 
\  CO  / 

The  bismuth  sail  =  "  Dermol." 

Nosophen — Tetra-iodo-phenol-phthaleln — 

C  ll,i  0 


cr,.n..imiix..c/   "       1 


Cinnamic  Add — Phenyl  acrylic  acid — 

C    II        -    I'll  III     -    IIMlll. 

Aminoform,      I         ipin,  or  Formin — Bexa-methylene- 

tietl.imii  ,1    II      ,  N 

In HUM   M  lt-1  I  I  I    II- 

lodofomini     an  inodorous  c bination  of  heia-mothy- 

lelle-telrnillille   and    i.nloforill  I  (  'II..),  ,N,.  ("II  I 

liulal        l.ir.i  iodo-pyrrol.  (  ,I,NII. 
todoformogen      compound  of  iodoform  ami  albumin. 
Di-Iodofirm      ethylene  periodide  -   CI, 
Thiophene  Di-iodidt      <  ,11.1  8, 

Si  i.i-ii  i  let  i  n  n   1  »ui;v   I'm  mi  I  ts  : 

/<  hthyi'l  --  ammonium  iohthyol  sulphonate. 

Thiol      sulphurated  hydrooarbODS  obtained  from  peat 

Tumenol      sulphurated  products  of  the  action  of  sulphuric 

acid  on  the  unsaturated  hydrocarbons  of  mineral  oils. 
Thiuret      sulphurated    oxidation    product    of    phenyl- 

thio-biuret.  I  SII;N  3, 

ni-Fl%or-Diphenyl      C,1I,K  -  C,II,K. 
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Hydramyl,  amylhydride,  pentylene,  pentylhydride  =  Frac- 
tion products  of  petroleum  ether. 

Iodo-Caseine. 

Cancroin  =  tri-methyl-vinyl-auiinoniuni-citrate,  neurine 
citrate,  [X(CII3)3C2H3]H3C6H507. 

Inorganic  Antiseptics. 

Among  the  more  recent  inorganic  antiseptics  are — ■ 

Fluorol,  sodium  fluoride. 

Bismuth  oxyiodide,  BiOI. 

Aluminium  bromide. 

Magnesium  Fluoride  and  Permanganate. 

Calcium  iodate  and  Permanganate. 

Silver  Fluoride. 

Tri-  Bromide  of  Iodine. 

Tri-Chloride  of  Iodine. 
Salts   of  the  rarer  metals  have  received  some  attention, 
among  which  are  the  nitrates  of  cerium,  didymium,   and 
lanthanum.      A  solution  of  ]    part   in    1,000  prevents   all 
development  of  bacteria. 

Silver  Antiseptic   Treatment. 

The  silver  treatment  for  septic  diseases  is  based  on  the 
well-known  fact  that  silver  and  its  salts  possess  effective 
antiseptic  properties,  being  at  the  same  time  free  from  any 
action  on  the  organism.  It  has  been  fouud  by  Credc  ;ind 
Beyer  that  metallic  silver  when  applied  to  a  septic  surface 
combines  with  the  secretions  of  the  micro-organisms 
containing  lactic  acid,  and  forms  silver  lactate,  which  in 
turn  is  very  destructive  to  them.  Among  these  preparations 
we  have  some  which  contain  metallic  silver  in  the  colloidal 
condition,  while  otliers  are  organic  salts.  These  are 
designed  to  replace  the  usual  nitrate  of  silver,  which  is  open 
to  the  objection  of  combining  with  the  albumin  and  sodium 
chloride  of  the  tissue  fluids,  forming  an  insoluble  compound, 
thus  losing  in  penetrative  power.  These  newer  preparation* 
of  silver  possess  great  penetrability  ;  also  their  solutions  are 
not  precipitated  by  saline  and  albuminous  solutions.  In 
most  instances  their  aqueous  solutions  are  not  decomposed 
by  weak  acids,  alkalis,  alkali  sulphides,  or  sodium  chloride. 
Iu  others  the  addition  of  concentrated  hydrochloric  acid  or 
sodium  chloride  causes  a  precipitate  of  metallic  stiver  to 
form,  which,  however,  redissolves  upon  further  addition  of 
water.  The  activity  of  this  class  of  antiseptics  is  made 
evident  by  the  fact  that  a  1  to  1,000  solution  of  one  of 
them  destroys  micro-organisms  iu  five  minutes,  and  a  1  to 
to  50,000  solution  arrests  their  development. 

Silver  Game,  muslin  uniformly  impregnated  with  finely 
sub-divided  metallic  silver. 

Hydrogol,  a  solution  of  colloidal  silver. 

Prolargol,  a  compound  of  protein  and  silver  (8  per  cent 
Ag). 

Argonin,  a  compound  of  casein  and  silver  (4  per  cent. 
Ag). 

Largin,  a  silver  albumin  compound  containing  11  •  1  per 
cent,  of  silver. 

Argentamin,  ethylene  diamine  silver  phosphate  (G-5  per 
cent.  Ag). 

Actol,  silver  lactate,  AgC3H303. 

Itrol,  silver  citrate,  A.g3C0H5O7. 

Argentol,  silver  quiu-aseptolate,  C9H5N.OH.S03Ag. 

More  Recent  Medicinal  Metallic  Compounds. 
Only  the  more  important  of  these  classes  are  enumerated. 

Aluminium. 

Of  the  recent  aluminium  compounds,  the  organic  pre- 
dominate, these  retaining  the  astringent  properties  of 
aluminium  in  addition  to  the  antiseptic  or  disinfectant  pro- 
perties of  the  organic  or  inorganic  acid.  The  following 
belong  exclusively  to  this  class  : — 
Aluminium,  aeeto-tartrate  "  Alsol." 
„  boro-formate. 

„  bromide. 

„  boro-tartrate,  "  Boral." 


Aluminium,  boro-tannico-tartrate,  "  C'utal." 

„  fluoride. 

„  gallate,  basic,  "Gallal." 

„  j8-naphthol-disulphonate,  "  Alumnol." 

„  p-phenol-sulphonate,  "  Sozal." 

„  potassium  salicylate,  "  Alkasol." 

„  salicylate,  insoluble  "  Salumin." 

„  ammonium  salicylate,  soluble  "  Salumia." 

„  sozoiodolate. 

„  tannate  basic,  insoluble  Tannal. 

„  tannico-tartrate,  soluble  Tannal. 

„  potassiums-phenol  sulphonate. 

Bismuth.. 

<  )f  recent  years  the  number  of  basic  organic  salts  of 
bismuth  have  increased  considerably,  attracting  much 
attention  among  the  medical  fraternity.  The  majority  of 
these  combinations  are  intended  for  the  treatment  of  gastric 
or  intestinal  disturbances.  A  number  have  already  been 
classified  among  previous  groups. 

For  Internal  Use  (mostly  Antiseptics). 

Bismuth  albuminate. 

benzoate,  basic,  Bi((  „H5(  !00)a.Bi(OH)3. 
„        borate,  BiB03. 
„        cerium  salicylate. 
,,         cresolate. 

„         loretiuate,  also  external  antiseptic. 
„         fl-naphtholate,  "  Orphol,"  Bi3O3.0H.Clt^O3. 
„         methylene  di-gallic  acid  "  Bismal." 
,,         napbthalin  benzoate,  "  Iutcstiii." 
„        paiicreatin. 
„         peptone. 

phenylate,  also  externally,  Bi :  (OH).,.  (C6H50). 

phosphate,  BiPO.,. 
„         pyrogallate,  "  Helcosol  " — 

[C6H3(0H)2.O]Bi0H). 

„         resorcinate. 

„         salicylate,  basic,  Hi(t'7HsO:1)3.Bi203. 

„         subgallate,  "  Dermatol," — 

C6H2(OH)3 .  CO., .  Bi(OH)j. 

„         sodium  benzoate  and  salicylate. 
„  „       iodide,  BiI3.4NaI. 

External  Antiseptics. 

Bismuth  borophenate,  *'  Markasol  " — 

l!i203.B(C,.,H5)C03.3H20. 

„         chrysophanate,  "  Dermol,"  Bi(C13H904)3Bi.,03. 
„         Iodogalliciu — 

(C6H2(OH)2.(COO.CH3)Bi.OH.I. 
„         Oxy  iodide,  BiOI. 
„         oxy  iodo-sub-gallate,  "  Airol  " — 

C6H„(OH)3.COO.Bi.()H.I. 

„         Oxy  iodo-sub-pyrogallol — 

C6H3(OH)2.O.Bi.OH.I. 

„  permanganate  basic  Bi(Mu04)a.(Bis03). 

„  sulpho-phenate. 

„  sulphite,  Bi2(S03)3. 

„  tri-brom-phenate,  "  Xeroform  " — 

(C6H2Br3OH)BiOH.Bi203* 

„         di-thio-salicylate,  "  Thioform  " — 

(S  .C6H3(OH)COO)2 .  BiO  -  Bi02-  Bi.O.,  +  2H30. 

Csesium  Salts. 
Recommended    as     antiepileptics    of    more    pronounced 
activity  than  the  alkali  bromides,  are  caesium  ammonium 

*  Also  given  as  (CcHeBr3OH)Bi203. 
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bromide,  caesium  bromide,  carbonate,  sulphate  and  caesium 
rubidinm  ammonium  bromidi — 

(CsBMBr,  I  :.SI!,Iir. 

Tli.-  caesium  bitartratc  i-  useful  in  nervous  heart  palpitation, 
while  the  iodide  is  u-ed  as  a  substitute  for  the  potassium 
salt  for  like  reasons  cited  under  rubidium  iodide. 

Rubidium  Salts. 
The  rubidium  ammonium  bromide  (Bb.   Br.    1X11,110;,) 

and   Bubidium   Bromide  (Kb.    Br.)    axe  rect ndedaa 

substitute)!  for  potassium  bromine  in  epilepsy,  having 
the  advantage  "f  a  mure  marked  sedative  action.  Tile 
indications  for  the  nee  of  rubidium  iodide  are  the  same  as 
for  potassium  iodide,  but  the  former  possesses  the  advan- 
tage 'it'  greater  activity,  a  minimized  action  upon  the  heart, 

absence   "f  gastric    disturbance,  and    far    le-s  tendency  to 

produce  iodism 

'  i  urn. 

Calcium  cresylate:  disinfectant. 
„        iodate:  antiseptic. 
„        snlpho-phenate:  antiseptic, 
„        loretinate:  antiseptic, 

permanganate,  antiseptic. 
„        salicylate:   internal  antiseptic. 
„        ferro-phospho-lactate :  rachitis. 
„        albuminate:  rachitis. 
„        glycerino-phosphate:  neurasthenia. 
,.         /3-iiuphthoi-a-mono-siilphon:ite:  analgesic  "  Asa- 
prol." 

Lithium. 

I  ithiuni  benzoate  :   uric  acid  diatln  sis, 

,,        caffeine-sulphonate,   uric  acid  diathesis   "  Sym- 

phorol  Lithium." 
„        djthio-salicylate:   uric  acid  diathesis, 
„         formate :  .,  ,, 

,,        guaiac  ,,  >, 

bippnrafe:  ,.  „ 

,,        iodate :  ,,  *• 

bitartrate:   diuretic  "  Tartarlithine." 

theobromine  salicylate  ;  diuretic. 
„         potassium  tartrate:  ,, 

,,        acetatet  „ 

boro  sulphite  :    antiseptic. 

Bulpho  Ichthyolate:  ,, 
„        sozoiodolate :  „ 

glycerine  phosphate:   neurasthenia, 

MutiH  sium. 

Magnesium  benzoate  :  antiseptic-antarthritic. 
,,  borO  citrate:         ,,  „ 

borate:  ,,  ,, 

,.  fluoride  :  ,. 

ichthyolate: 

loretinate:  ,, 

,,  permanganate:    ., 

phenol-sulphonate :  antiseptic  intestinal. 
,,         salicylate  i 

sosoiodolate:  „ 

lactate:     i  matin .  gravel. 
„         ferro 'lactate:  ..  „ 

„  pIlOBpho-    .       ,. 

„  malatc 

„  Dsote,  "  Kresolid,"  tubenulosui, 

M.  miry. 

The  majoritj  of  mercurials  iutrodnoed,  consist  of  soluble 
salts  adapted  foi  subcutaneous  use,  among  irhicb  are  the 
amido-propionate,  formnmide,   di- 

ethylate,  di-methylate,  glutino-peptonate,  glycocoUate, 
mercuric-chloride  urea,  imido-succinate,  naphtholate,   pben- 

ylO a.etate,    phloro  -  glueino-aeelate,    -iheo  fluoride,    -lleeini- 

mide.  rBaorcluo-acetate;  Bfi'htom-phenol  acetate. 

Imong  the  general  list  of  newer  tana  we  have  the  acetate, 

albuminate,      di-pheliate.     gullate,     peplnnate,     03  J  -e\  anide, 

pyro-borate,  reuuiuiatile,  salicylate  (basic),  sosoiodolate, 
tannatc,  ihun  date,  thymo-a.-,  iaie.  casein  mercury. 


Sodium. 

Sodium  chlorohorate:   antiseptic. 
„      anthrarobinate:         „ 
,,      borosalicylate:  analgesic  and  antiseptic, 
,,    p-cresotinate,  I  jH-OjNa:  analgesic  and  antiseptic. 
,,      di-nitro-cresolate,  Xai  -II  ,X._.<  >.:  antiseptic, 
di-thio-aalicylate,  L,  Ns  I     II  L)  Sj:     „ 

„  II..  Vi  i      ll.i  ',,*>_:    antirheuma- 

tic, antiseptic. 
„       fluoride,  "  Fluorol": 

,.      sulpho-salicylate,  C,H,|  (til  |C(  M  IHSt  l,Na:   anti- 
sen  tic, 
„       formate,  NaCHOj :   antitubereular  antiseptic. 
„      sulphophenate,  CtHsS04Na     internal  autiseptic. 
„      ralpho-tumenolate :  I     II    OjSO,H, antiseptie. 

,,        sozoiodolate.  <  ..II  I  ,  I  ill  1  .  M  i  Na  :   antiseptic. 
„      oxynaphthoate,  Cl0Ht(OH)Na  :  antiseptic. 

thiophenate,  C4HsS.S04Na :  antiseptic. 
,,       thiopheii-sulphonate.  ( ',1I3S.I  >  V,. 
,.      acet-sulphanUide  :   ( ',.11, XII .  (Cll ,( 10) . m  I  '  'Na. 

analgesic. 
„      anisate,  t  ,,II,< i  it  II .,)<  <  ><  INa  :  analgesic. 
,,      di-iodo-saficylate,  Xa<  -11,1 jO ,:  analgesic. 
,,       boro-benzoale  :  kidney  disturbai 
„      boro-citrate  :  kidney  disturbances, 
„       maguesiuiii-born-eitratf :  Iddney  disturbances, 
„       hippurate.  I   lit'  .11,1  <  >  i .  XII .'( '( It  INa  :  uric  aei.l 

diathesis. 
„       sulpho  ealTeate.    "  Symphorol  " :    nrie  acid    dia. 

thesi-. 
„      eamhai  idate  :  throat,  tuberculosis. 

„        einnamale.  (   ,  II  ,t    11  :  (   II  .  ( 'I  II  PN'a  :    tuberellloM-. 

„       tellurite,  Na  lei  i,  +  .Ml J  i :  tuberculosis. 

„        ethylate,  (    II  ,.(    II  I  )Na  :    i. m-tie. 

„      kakoilylaie.   Ls<  i  1 1  i  c  i N.i :  arsenical. 
„      glycerophosphate,  Na.l'u,.^    11  1 1  > l L  •       oenr- 
asthenia. 
SodJo-cafleo  bromide:  soluble  eatleine  double  -alt-. 
„        ,,      bensoate. 

„         ,,       einnamale. 
„       salicylate. 

Mangaju  si . 

Manganese  being  s  natural  constituent  of  the  blood,  baa 

found  use  in  the  treatment    of   umrniia,  chlorosis.  &c.      The 

older  salts  have  been  supplanted  by  soluble  indifferent  pre 
parations,  a*  the  albuminate,  dexlriuate,  mannitate,  pep- 
tonate,  Bacchante,  fcc 

The  iron  pntnaattioai  are  taken  up  among  the  nutrient 
and  tonic  albuminoids. 

Xiiiuivi   ua  Tonic   \im  minimus.* 

Thi  Be  constitute  nourishing  foods  and  restoratives,  whioh 
contain  a  high  percentage  of  albuminoid  matter  in  palatable 
form  and  small  bulk. 

Aleuronate. —  A  patented  vegetable  albuminoid,  containing 
so  percent   of  albumin  and  7  percent,  of  carbohydrates. 

<  in  nifrriin. — A  tasteless  combination  of  phospho-carnio 
acid  and  iron,  containing  SO  \»  t  cent,  of  the  latter, 

<  'in  iii/i  rri'l. —  A    tlui'l   containing    10    per   cent,    of    neat 

peptone  and  0"  i  per  cent  of.  iron. 

CoMein-pepione.      \  predigested  casein. 

i 'ii-iiii-smliiiin. —  A  soluble  compound  of  casein  and 
Midium,  10  grains  of  which  represents  one-half  a  litre  <>f 
milk. 

EucaiiM. —  \  food  similar  tn  nutrose,  obtained  bj  passing 
dry  ammonia  gas  over  dry  en 

Xntii'Si.  A  soluble  neutral  compound  of  casein  and 
sodium,  containing  18  percent;  of  nitrogen. 

Protons*  An  egg  albuminoid  preparation,  which  does 
not  coagulate  on  beating. 

Sunnsi.  -  \n  albumin  pup. nation,  containing  BO  j  it 
sent,  ot  casein  ami  SO  per  cent,  of  aibumose. 

Somaioit.—A  soluble  powder,  which  contains  the  albu- 
minoid constituent!    of    meat.      Il-  oompnsil is   mainly: 


•  Tin-  list   inoludn  •  le*    representative  nutrient  albui ids 

known  under  specific  titles,  without  any  allusion  t"  tin-  i imsr- 

able  list  of  proprietary  pred  iimin  preinrat 


Auk.8i.i89s.]   THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


737 


albuminoids,  90*5  per  cent.;  phosphates,  7*5  per  cent.; 
peptones,  0-2  per  cent.  Five  parts  represent  30  parts  of 
beef. 

Ferro-somatose. — Above  preparation,   containing  2  per 

cent,  of  iron. 
Milhsomatose.  ■ —  The   albunioses   of  milk,  containing 
5  per  cent,  of  tannin. 

Indifferent  Compounds  of  Ikon. 
Compounds  of  iron  with  the  inorganic  acids  and  halogens 
are  characterised  by  the  readiness  with  which  they  attack 
the  teeth,  mucous  surfaces,  and  their  astringent  action,  this 
latter  being  a  serious  objection  where  prolonged  treatment 
is  necessary.  These  features  have  been  overcome  in  the 
class  known  as  the  "  indifferent  compounds  of  iron,"  which 
are  combinations  of  iron  with  albumin,  peptone,  and  the 
like,  being  especially  adapted  where  prolonged  administra- 
tion of  iron  is  indicated,  as  in  persistent  amemia  and 
chlorosis. 

Bunge  first  demonstrated  the  presence  of  iron  combined 
with  albumin  in  food-stuffs,  preparing  a  nucleo-alhiimin 
iron  compound  from  the  yelk  of  eggs,  calling  it  Humatngen. 
This  combination  of  iron  (ha^matogen)  is  distinguished  from 
ordinary  iron  salts  as  well  as  albuminates,  in  that  its  amnio- 
niacal  solution,  upon  the  addition  of  a  little  ammonium 
sulphide,  does  not  react  at  once,  but  only  after  the  lapse  of 
some  time,  when  a  dark  coloration  takes  place  through  the 
formation  of  iron  sulphide.  Bunge  reasoned  that  if  iron 
occurred  as  a  nucleo-albuminatc  in  the  egg,  it  subsequently 
appeared  as  such  in  the  blood  of  fowls  ;  also  that  this  same 
compound  would  be  found  in  the  human  organism,  having 
been  introduced  through  food.  A  natural  source  for  Incmato- 
gen  being  impracticable,  artificial  methods  have  been  devised 
based  on  the  following  : — As  is  well  known,  when  animal 
or  vegetable  albumins  are  heated  with  alkalis,  do  not 
coagulate,  owing  to  the  formation  of  alkali-albuminates  : 
upon  the  addition  of  aeids  to  such  solutions,  an  albu- 
minoid substance  of  acid  character  precipitates.  Such 
acid  albumins  combine  with  bases  forming  albumi- 
nates; thus,  on  adding  a  neutral  ferric  salt  to  a  neutral 
solution  of  potassium  albuminate,  a  precipitate  of  iron 
albuminate  forms  which  is  soluble  in  alkalis  forming  double 
salts  ;  these  give  an  immediate  black  colour  with  ammonium 
sulphide.  On  heating  such  an  alkaline  solution  of  iron-albumi- 
nate,  a  change  in  colour  takes  place,  and  the  product  reacts 
much  slower  with  ammonium  sulphide.  On  adding  a  diluted 
acid  to  this  albuminate,  a  brown  flocculent  precipitate  forms 
which  dissolves  readily  in  diluted  alkalis  ;  this  solution  is 
known  as  a  "ferrated  albuminic  acid,"  and  is  distinguished 
from  the  above  iron  albuminate  in  that  the  blackening  with 
ammonium  sulphide  takes  place  only  after  a  time,  a  decompo- 
sition of  the  compound  through  the  action  of  this  reagent 
being  first  necessary.  Again,  this  ferrated  albuminic  acid  also 
differs  from  salts  of  iron  in  that  by  electrolysis  of  its  aramo- 
niacal  solution  hydrogen  gas  is  evolved  at  the  negative 
electrode  instead  of  a  deposition  of  iron  taking  place.  Such 
compounds  contain  from  4  to  8  per  cent,  of  iron. 

Marfori  endeavoured  to  prepare  organic  iron  compounds 
from  such  internal   organs  as  the  liver;  iu  this  he  was  sue-   ; 
cessful  in  producing  a  compound    closely   corresponding  to 
the  ferrated-albuminic  acid  containing  2  to  4  per  cent,  of  iron  ; 
however,  he  was   not  able  to   obtain  uniform  products  with 
each  operation.     This  difficulty  was  overcome  by  Schmiede- 
berg,  who  obtained  a  compound  of  constant  composition  by   I 
mixing  finely  chopped  swine  livers  with  an  excess  of  water,   i 
heating  gradually  up  to  boiling  temperature,  filtering,  then   ' 
adding  to  the  filtrate  tartaric  acid,  whereby  a  precipitate  of  | 
"  ferrated  albuminic  acid  "  was  obtained.     This  forms  a  light 
brown  powder  containing  6  to  8  per  cent,  of  iron  soluble  in 
alkaline  liquids.    Tlus  product  is  known  commercially  as  : — 

Ferratin. — The  method  of  production  on  a  commercial 
scale  consists  in  the  preparation  of  acid  albumin,  as  above 
cited,  but  differing  in  the  length  of  time  of  heating  of  the 
alkali  albumin  solution,  this  being  continued  until  the  fluid 
has  lost  its  slimy  consistency,  whereby  another  form  of 
acid  is  produced,  the  ferric  compound  of  which,  after 
drying,  yields  a  more  soluble  product. 

HsemataggR  (Bunge). — A  nueleo-albuminoid  preparation 
of  iron  (about  0*3  per  cent.). 


Ummatogen  (Hommel). — Defibrinafed  blood  from  which 
the  serum  lias  been  removed,  condensed  to  small  bulk,  with 
a  minute  percentage  of  creosote.  About  0-5  per  cent,  of 
iron  is  present. 

ll.nnatogcn  (Marfori). — A  soluble  ferrated  albuminic  acid 
containing  0-7  per  cent,  of  iron  (Fe). 

Htemalbumin. — A  preparation  containing  salts  and  albu- 
minoid constituents  of  lilood  in  the  form  of  aeid-non- 
eoagulatiug  albuminoids. 

Hsmalbumin  ( Dr.  Dahmen). — An  indifferent  iron  pre- 
paration containing  hsematin,  lucmoglobulin,  serum  albumin, 
and  paraglobulin,  along  with  the  inorganic  constituents  of 
the  blood. 

Heenuitin- Albumin. — A  ferrated  albumin,  consisting  of 
dried  blood. 

Hsematigum. — A  red-brown  clear  hydro-alcoholic  fluid, 
containing  indifferent  compounds  of  iron. 

Htemochromogen. — Stated  to  be  the  product  of  the  action 
of  acids  or  alkalis  on  ha'moglobin  by  absence  of  oxygen. 

H:\moferrum. — An  iron  albuminoid  prepared  by  drying 
blood  from  which  the  serum  has  been  removed. 

Hmmogallol. — This  with  hsetnol  constitute  two  excellent 
indifferent  preparations  of  iron,  discovered  by  Kobert,  being 
obtained  by  the  action  of  reducing  agents  upon  the  hemo- 
globin of  ox-blood.  These  are  distinguished  from  the  other 
albuminoid  preparations  by  greater  digestibility,  since  they 
have  already  undergone  the  reduction  necessary  before 
entering  the  system,  l'yrogallol  is  the  reducing  agent 
employed  in  the  preparation  of  haanogallol. 

Htemol. — Allied  to  hajmogallol,  obtained  by  reduction  of 
haauoglobin  through  zinc  dust,  contains  0-2  per  cent,  of 
iron.  A  number  of  combinations  of  hsemol  with  other 
metals  are  in  use,  possessing  the  tonic  properties  of  the 
former  in  conjunction  with  the  medicinal  properties  of  the 
latter. 

Aisi  n-ll;i»iul  contains  1  per  cent,  of  As;<  )3. 

Bromoted  Hsanol  contains  2  •  7  per  cent,  of  bromine. 

Copper  Hxnwl  contains  2  per  cent,  of  copper. 

Hydrargyro-Iodo-Hssmol    contains     12-35    of    Hg    and 
28  per  cent,  of  iodine. 

Iodo-Hirmol  contains  1G  •  6  per  cent,  of  iodine. 

Zinc  Haemal  contains  1  per  cent,  of  zinc. 

Haemoglobin  (Niematropiu). — Ked  colouring  matter  of 
the  blood". 

Methsemoglobin. — ( Obtained  by  oxidation  of  lucmoglobin. 

Ferrum  Albuminaium. — This  albumin  compound  con- 
tains about  5  per  cent,  of  Fe..O:,. 

Ferrum  Albuminaium  (peptouised). —  0"2o  per  cent, 
of  Fe. 

Ferrum  Natrium  Albuminaium. 

Ferrum  Caseinatum. — 52  per  cent,  of  Fe.,03. 

Ferrum  De.rlrinatum. — 10  percent,  of  Fe.,0:i. 

Ferrum  Iniilatiim. — 10  percent,  of  Fc.,0,. 

Ferropgrin. — A  compound  of  antipyrin  and  iron,  contain- 
ing 54  per  cent,  of  the  former  and  12  per  cent,  of  the 
latter. 

Ferrosol. — A  saccharated  ferrous  oxide  containing  sodium 
chloride. 

Dbgano-Therapetjtic  Agents. 

A  ui mid  Remedial  Preparations. 

(  >xk  of  the  first  to  call  attention  to  this  class  of  remedial 
agents  was  Brown-Sequafd,  who  advanced  the  hypothesis 
that  "  all  the  glands  of  the  body,  whether  they  have 
excretory  canals  or  not,  give  to  the  blood  useful  principles, 
the  absence  of  which  is  felt  when  these  glands  are  extirpated 
or  destroyed  by  disease."  In  conjunction  with  D'Arsonval 
this  hypothesis  was  extended  to  include  various  organs 
from  all  parts  of  the  body,  and  that  in  a  diseased  condition 
of  an  organ,  an  extract  prepared  from  the  same  organ  of 
a  healthy  animal  serves  as  a  remedial  agent. 

Thus,  for  example,  the  testicle  secretes  spermatozoa  and 
a  fluid,  the  latter  being  aborbed  into  the  system  acting  as  a 
nervous  stimulant  and  tonic.  This  same  fluid  was  employed 
subcutaneously  by  Brown-Sequard  when  symptoms  indicated 
such  a  tonic  was  necessary,  as  is  the  case  in  neurasthenia, 
tabes  dorsalis,  syphilis,  &c.  Again,  a  certain  form  of 
diabetes   is  due   to  a  disorder  of  the  pancreas,  it  has  been 
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found  that  extirpation  of  this  organ  produces  the  sumo 
diabetic  symptoms  in  certain  animals ;  according  to  this  the 
internal  secretion  of  the  pancreas  are  important  functions 

of  this  organ.  This  same  theory  has  been  extended  to 
such  glands  anil  organs  a-  the  supra-renal  capsules,  thyroid 
eland,  ovaries,  kidneys,  brain,  pancreas,  spinal-cord,  spleen, 
thymus  gland,  testicles,  fcc.* 

Concerning  the  chemical  nature  of  tin-  organic  principles 
occurring  in  these  secretions  comparatively  little  is  known, 
owing  to  the  minute  quantities  present  and  tin-  great  diffi- 
cult!. -  of  isolation,  even  then  it  is  a  matter  of  speculation 
as  to  whether  an  isolated  principle  represents  the  activity, 
until  opportunities  are  offered  to  give  it  a  thorough  physio- 
logical test.  To  illustrate  some  the  Ties  applied  to  the 
action  of  these  extracts,  Dr.  J.  Althaus,  in  his  stuay_  of 
cerebine  alpha,  an  active  brain  extract  of  his  preparation, 
suggests  that  its  action  upon  the  nervous  sj  stem  maj  be 
due,  first,  to  the  injection  of  a  highly  specialized  pabulum 
of  nervous  matter,  second,  to  the  decomposition  of  the 
lecithin  ami  protagon,  which  it  contains,  through  the  alkaline 

I.I 1  into  choline,  glycero  phosphoric  acid  ami    stearic  acid. 

Choline,  by  reason  of  its  oxidizing  action  on  the  blood  acts 
as  an  antitoxin.  The  value  of  glycero-phosphoric  acid  as 
a  nervine  is  well  known,-.,  that  these  two  decomposition 
products  might  be  said  to  represent  the  activity  ol  brain 
extract. 

These  animal  medicinal  products  are  usually  presented 
to  us  in  either  of  two  forms,  the  powder  or  liquid  extract. 
Owing  to  the  readiness  with  which  these  organs  undergo 
putrefactive  changes,  the  greatest  care  must  be  observed 
to  obtain  a  safe  preparation.  The  organs  or  elands  are 
removed  with  sterdised  instruments,  then  carefully  cleaned, 

to   remove  all  extraneous  matter,  fat,  connective    tissue.  SlCS, 

and  after  slicing  they  are  read]  for .  x traction.  The 
should  always  lie  removed  by  the  operator  hint-elf  from 
the  freshly  slaughtered  animal,  also  all  instruments,  vessels, 
as  well  a-  the  hands,  should  be  rendered  as  use]. tic  as 
possible  by  thorough  cleansing  with  soap  and  antiseptic 
solutions. 

The  powdered  extract  is  usually  prepared  by  exp 
the  juice  from  the  glands,  mixing  with  a  definite  quantity 
of  sugar  of  milk,  then  spreading  in  thin  layers  upon  glass, 
ami  .Irving  at  low  temperature.  Thesi  dried  extracts  are 
mad.-  to  represent  ■  definite  quantity  of  the  fresh  organ, 
and  are  usually  two  or  three  times  the  strength  of  the 
liquid  extract  In  other  instances  the  cleansed  glands  or 
organs  are  ground  up  and  dried  entire  at  low  temperature, 
observing  precautions  of  sterilization.  These  products 
should   be    kepi    in    a    very  dry   and   cool   place   in  order  to 

avoid  an]  putrefactive  changes. 

The  liquid  extracts  are  prepared  bj  digesting  the  properly 
cleanse. I.  sliced,  and  bruised  organs  in  a  mixture  of  glycerin 
and  sterilized  water,  or  glycerin  ale.  .In.  1  and  boric  acid,  or 
glycerin  and  0*5  per  cent,  carholised  water:  the  resulting 
Solution  should  he  strictly  asceptic,  particularly  if  i  mployed 
subcutaneously.  Another  'lass  ..i  liquid  extracts  (opo- 
therapeutic) represent  the  active  secretions  of  the  various 
deprived  of  their  inert  albuminoids.  Owing  to  the 
ha»ic  character  of  thesi    secretions  (belonging  to  the  diss 

Of  leucolnaines)    advantage    is    taken    of  the    I .  adin...   vv  ith 

which  many  of  these  form  very  soluble  and  diffusible  double 
salts  with  sodium  chloride,  the  resulting  extracts  represent- 
ing from    10  t"  20  part-  ..I   the  fresh  olgali. 


Tin  Row   1  xnt  v.  i-. 

Employed    in    treatment    .•!    psoriasis,   eczema,    lupus, 
sporadic  cretinism,  exophthalmic  goitre,  mj  xcsdema,  i 
uterine  fibroma,  &c, 

Th,  glands  ir rreshl]  slaughtered  sheep  ate  preferred. 

Tlii/ri'iiiliiuim  Siccotvm   -Tht    purified  and  dried  gland, 
1  part  representing  6  parts  ol  ad,     N'aikin  claims 

to  have  isolated  two  activ.    albuminoids  from  the  normal 

gland,  tliy r«>|n i .I.  ol  ami  thv  i.  oidin 


■  \n  Interesting  paper  upon  this  nutajn  I 

Anuicl  RxtraoU,  I'linr.  Jour.  25,  1T7 


that  ..n 


TTu/roproteid. — Forms  dry  scales,  stated  to  be  a  uniform 

compound  and  very  toxic  Acts  first  as  an  excitant  then 
a-  paralyzant  on  tin-  central  nervous  system. 

Thyreoidin,  -Forms  dry  scales,  consists  of  two  albu- 
minoids, one  aglobuline  and  the  other  an  important  enzyme. 
QoseO'01  grm.  once  or  twice  daily.  When  employed  in 
aqueous  solution  these  extracts  require  the  addition  of  a  few- 
drops  of  chloroform  to  prevent  any  decomposition. 

Iodothyrin — \Thifro-Iodin  or  Thynin~\. — A  compound 
isolated  by  Prof.  Haumanu  from  the  thyroid  glands  of  sheep 
bv  means  of  a  10  per  eeut.  sulphuric  acid.  It  forms  a  brown 
|>owder  containing  U"i  per  cent,  of  iodine  and  0-5  par  cent, 
of  phosphorus.      Dose,  1  to  2  grin,  daily. 

Thyroden —  [  Thyreoidin  —  Extract  Thyreoda  Haaf.]  — 
A  stable,  uniform  preparation,  without  any  unpleasant  side 
action.  One  gnu.  of  this  sugar  of  milk  trituration  is  equiva- 
lent to  J  grins,  of  the  fresh  gland  containing  IV7  ingrm. 
of  iodine. 

Thureoamtitoxin. —  A  nitrogenated  crystalline  principle 
Ire.-  from  iodine.     Supposed  to  be  a  guanidine  derivative. 

Thymidine  [Hammond]. — A  sterilized  liquid  exti 
thyroid  gland  of  sheep.     Dose,  S  drops. 

Aiodin  [Roche], — Tablets  containing  active  matter  of 
thv  mill  gland,  contains  04  per  cent,  of  iodine. 

Opo-thyrt oidin.  —  A  liquid  extract,  see  opo-therapcutic-. 

Tiivvti-   I-  nt  i;  vi  i-. 

Prepared  front  the  thymus  gland  of  young  .beep  or  pigs. 
Employed  in   like  disturbances  as  the  thyroid   gland,  the 

chief    distinction    being    that    preparations    Of    th'     thymus 

gland  do  nol  produce  any  disturbances  of  th-  heart  "'  loss 

in  weight.      Also  used  in  struma  and  Basedow's  disease. 

Thymus  Siceattu  Pulv. —  Bach  O'OS  grm.  of  the  prepara- 
tion represents  0*8  grm.  of  the  fresh  gland.  Dose,  2*5  to 
.')  gnu.  daily. 

Nucleohi'Um. — An  albuminoid  body  prepared  from  the 
lymph  of  the  thymus  gland  of  calves. 

Opulliymiin. — A  liquid  extract,  see  opo-therapcutic*. 

lill'lN    F.XTI(Vi   I- 

'I'hc  products  of  the  grey  brain  matter  of  calves  ar--  em- 
ployed in  treatment  of  neurasthenia,  agoraphobia,  chorea. 
psychosis,  &o. 

Cerebrum  I'.i  sicinluin. — The  dried  and  powdered  organ, 
1  part  of  which  represents  .",  part-  of  the  fresh  Organ. 

Cerebrinin  <"■    Cerebrine    Alpha.— A    sterilised    liquid 
extract;  extract  prepared  by  I>r.  .1.  Allium-.* 
Cerebri****  [Pwil]. — A  liquid  extract, 
Cerebrine  [Hamnumd],  —  A  sterilised  liquid  extract. 
Liquor  Cerebri  Sti  rituatu*. 

I'm  in  vnv   Bool    I. xi  ■  v.  i  - 

I'n  paid  from  the   piluituaty  body  of  tin-  sheep.      This  is 

a    -mall   mass    at   the   ba I   tin-  brain,  ami  weighs    about 

I  grm.  I  loin  the  idea  that  acromegalia  arose  from  a 
functional  disturbance  of  the  pituitary  body,  Marin.-.-.. 
applied  extrai  ts  of  this  organ  in  such  eases  with  considerable 
success.  Me  employed  tablets  containing  0- I  gnu.  of  the 
dried  body. 

Hypophynii  Cerebri  Sice.  J'nlr. — One  part  of  ibis 
powdered  gland  represents  6*5  purts  of  tin  irc-h  product, 

Opo- ffypophym'n. — A  liquid  extract.  See  upo-thefSV- 
peutie- 

K ii. m  v    l-.x  1 1;  v.  i- 

Kmplovcd  chiefly  in  nepln 

Renei   Siccati.      The  dried  and  powdered  kidney  of  the 

sheep  or    calf,  one  part   of  which    represents  -l\    parts    .if    the 
Ircsh  oig, in        DOSe,  "-a  to   1   gnu.  three  times  daily. 
Hi  in  \    \  llui  In    .    -Dried  extract  made  into  tabids. 
Opo-Jtenin. — A  liquid  extract     See  opo-therapeutics, 
Sunns  Hiuiilisil    .ni.i  B.).— A  liquid  extract  of  kidneys 
prepared  lik.  th.-  succus  •■  tcstibus. 
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Suprarenal  Capsules. 

When  administered  internally,  extracts  of  these  organs 
cause  a  contraction  of  the  arteries  with  a  corresponding 
increase  of  blood  pressure  ;  a  tonic  iufluence  is  also  everted 
upon  the  heart.  Employed  in  Addison's  disease,  diabetes 
'insipidus,  neurasthenia — in  fact,  all  disturbances  arising  from 
a  loss  of  vasomotoria-  tone. 

Glandules  Suprarenalis  Sice.  Pulv. — The  dried  and 
powdered  suprarenal  capsules  of  recently  slaughtered  sheep 
or  cattle,  one  part  of  which  represents  five  parts  of  the  fresh 
■organs.     Dose,  0-2  to  0-5  grin. 

Sphygmogenin. — An  active  preparation  of  the  capsules 
•made  by  Dr.  Fraenkcl. 

Succus  Glandulm  Suprarenalis  (E.  and  B.) — A  liquid 
extract  prepared  like  the  succus  e  testibus. 

Suprarenaden. — A  dry  extract  of  the  capsules.  Dose, 
a  to  1'5  grin. 

Supraain  [Roche].—  A  dry  extract  containing  0-01 J  per 
•cent,  iodin. 

Opo-Suprarenaliin. — A  liquid  extract. 

E.it.  Suprarenal  Haemostatic  [Merck].  —  An  extract 
prepared  from  the  dried  capsules,  the  aqueous  solution  of 
which  causes  a  strong  contraction  of  the  blood  vessels  of 
mucous  surfaces  :  hence  employed  (usually  in  conjunction 
•with  cocaine)  as  haemostatic  in  capillary  haemorrhages. 

Honk-Marrow  Extracts. 

Latest  investigations  have  established  the  fact  that  the 
red  blood  corpuscles  are  chiefly  developed  in  the  red 
-marrow  of  bones  ;  hence  the  value  of  these  preparations  in 
anaemia  and  chlorosis.  Dr.  Mason  prepares  a  glycerin 
■extract  by  macerating  the  red  cancellous  tissue  obtained 
from  the  head  of  the  femur  of  calves. 

Medulla  Ossium  Iiuhra  Sice.  Pulv. — The  powdered  red 
■marrow. 

Opo-Medullin. — -A   fluid  preparation  of  the  red  marrow. 

Opo-Ossiin.—A  fluid  preparation  of  the  bone  marrow. 

To  these  may  be  added  Medulladen  and  Myden. 

Ossagen.—A  calcium  salt  of  the  fatty  acids  of  red  bone 
marrow. 

Spleen  Extracts. 

The  various  preparations  of  the  spleen  are  employed  in 
treatment  of  lucocythemia,  Hodgkin's  disease,  anaemia, 
-nivxeedema,  rachitis,  enlarged  spleen,  &c. 

Lien  Sire.  Pule. — The  dried  and  powdered  spleen  of 
calves  or  sheep,  one  part  of  which  represents  five  parts  of 
the  fresh  organ. 

Linadin  (Roche). — A  dry  extract  made  into  tablets, 
■containing  in  addition  about  1  per  cent,  of  iron  and  from 
■0-015  to  0"02  per  cent,  of  iodin. 

Nuclein  (Horbaczewski). — A  brown  powder  being  a 
digestive  product  of  the  spleen. 

Alucleohiston. — An  albuminoid  powder  obtained  from  the 
lymphatic  glands  and  spleen. 

Kurythnl.—A  syrupy  extract. 

Opo-JAenin. — A  liquid  extract. 

of  the  heart  extracts  we  have  the  Cardine  (Hammond), 
i  sterilised  extract  of  the  heart  of  the  ox.  Employed  as 
heart  tonic. 

Prostate -Giaud  Extracts. 

Preparations  of  the  prostate  gland  of  the  bull  are 
employed  in  hypertrophic  conditions  of  the  prostate  gland. 

Prostata  Siccata  Pulv. — The  dried  and  powdered  gland, 
one  part  of  which  represents  six  parts  of  the  fresh. 

Prostata  (limit,). — A  dry  extract  in  tablet  form. 

Opo  prostiin.—A  liquid  extract. 

Testicle  Extracts  :   Okchitic  Fluid. 

Prepared  from  the  testicular  fluid  of  the  rail),  anil 
employed  in  treatment  of  mental  diseases,  hysteria,  neur- 
asthenia, &c. 

Spermin  (  Testicular  Fluid). — This,  a  sterilised  testicular 
fluid,  so  warmly  advocated  by  Brown  Nequard.  appears  to 
he   best    adapted   in    such    mental   diseases   as    ataxy   and 


delirious  epilepsy.  Dr.  Poehl  found  the  principle  (leu- 
comaine),  spermin,  in  various  other  organs  of  the  body,  he 
not  regarding  it  as  a  specific  for  any  particular  form  of 
malady,  but  as  a  promotive  of  the  oxidations  of  the  body. 

Spermin  (Poehl). — A  solution  of  the  hydrochloride  of 
the  base  spermin,  C5H14*7,  which  occurs  in  the  testicular 
fluid  and  other  glands.  Spermin  is  a  powerful  tonic  stimu- 
lant for  the  entire  nervous  system,  and  is  employed  in  all 
diseases  caused  by  auto-intoxication,  as  neurasthenia,  tabes 
dorsalis,  phthisis,  scurvy,  marasmus,  &c.  The  prepara- 
tions employed  are.  spermin  (Poehl),  a  2  per  cent, 
sterilised  extract,  and  also  an  alcoholic  solution  of 
spermin  sodium  chloride. 

Succus  e  Testibus  Paratus  tEgasse  and  Bouye). — A 
liquid  extract  prepared  from  the  testes  of  the  bull.  The 
preparation  No.  0  is  forced  through  d'Arsonval's  filter 
by  means  of  carbonic  acid  pressure,  while  Xo.  1  is  sterilised 
in  d'Arsonval's  autoclave  under  a  pressure  of  carbonic  acid. 

Testaden. — An  extract  of  the  testes  of  the  bull. 

Didymm. — A  dry  extract  of  the  testes  of  the  bull  pre- 
pared in  tablet  form. 

Testine  (Hammond). — A  sterilised  xtract  of  the  testes 
of  the  ram. 

Testidin. — A  hrown  liquid  extract  of  the  testes. 

Testis  (Roche). — A  dry  extract  prepared  in  tablet 
form. 

Test'm  (Stroschein). — Tablets  containing  0-2  per  cent, 
of  extract. 

Oponrchidin. — A  liquid  extract  from  the  testes. 

Testes  Siccati  Pulv.  —  Dried  and  powdered  testes  of  the 
bull,     (hie  part  represents  six  parts  of  the  glands. 

Ovaries  Extract. 

Extracts  of  the  fresh  ovaries  of  the  cow  or  swine  are  em- 
ployed in  ameiiorrhcea,  caused  by  atrophy  of  genitals,  also 
difficulties  after  total  or  partial  extirpation  of  uterus  or 
ovaries,  also  in  chlorosis. 

Ovuriinum  Siccum. — The  dried  and  powdered  ovaries  of 
the  cow,  one  part  of  which  represents  five  parts  of  the  fresh 
organs. 

Ovadin. — A  dry  extract,  in  tablet  form,  containing 
0-00127  to  0-0048  per  cent,  of  iodin. 

Ovaraden. — One  part  of  this  dry  extract  represents  two 
parts  id' the  fresh  ovaries. 

Oophorin. — An  extract,  one  part  of  which  represents  six 
parts  of  the  fresh  ovaries. 

Opo-ovulin. — A  liquid  extract. 

Miscellaneous. 

Masculine  (Hammond). — An  extract  of  the  muscular 
tissue  of  the  ox. 

Mammal  (Roche).— A  dry  extract  prepared  from  the 
fresh  udder  of  the  cow. 

Momma  Sice.  Pulv. — One  part  of  the  dry  powder  repre- 
sents 8-75  parts  of  the  fresh  cow's  udder.  ' 

Pulmonin. —  An  extract  prepared  from  calves'  lungs. 

The  author  was  indebted  to  Messrs.  Sobering  and  Glatz, 
to  the  Farbenfabriken  Company  of  Elberfeld,  the  Fischer 
Chemical  Co.,  liischoff  and  Co.,  and  also  to  the  College  of 
Pharmacy  for  the  specimens  exhibited  that  evening. 

Discussion. 

Dr.  MabstON  T.  Bogert  said  that  although  many  investi- 
gations hail  been  and  were  now  being  carried  on  to 
determine  the  exact  physiological  action  of  various  chemical 
groups,  this  part  of  chemical  science  was  yet  in  its  infancy, 
and  offered  a  fruitful  field  for  further  research.  In  studying 
the  physiological  action  of  such  complex  molecules  as  some 
of  those  reviewed  by  the  author,  it  was  no  easy  task  to 
determine  just  which  chemical  group  was  responsible  for 
any  given  symptom.  Even  in  the  relatively  easier  task  of 
studying  the  changes  in  the  physiological  effect  wheu  the 
hydrogen  atoms  of  a  hydrocarbon  were  successively  replaced 
by  other  groups,  it  was  not  only  a  question  of  the  chemical 
composition  of  the  product,  but  of  other  factors,  such  as 
solubility,  molecular  weight,  boiling  point,  &c.     Take  such 

c 


740 


THE  JOURNAL  OF  THE  SOCIETY    OF  CHEMICAL  INDUSTRY.  [Aug. si.isfs. 


:m  apparently  simple  cane  us  thatof  methane  and  its  chlorine 
itives.    Whenone  hydrogen  atom  was  substituted  by 
a  chlorine  atom  'lie  ai  effect  of  the  marsh  gas  was 

greatly  increased,  while  the  gaseous  state  of  tlie  product 
caused  it-  rapid  elimination  from  the  system.  As  more 
hydrogens  were  substituted  by  chlorine,  t lie-  boiling  point 
very  considerably,  the  \ :■  |.. .nr  became  correspondingly 
heavier,  and  remained  longer  in  the  lungs ;  and  although 
chemicalh  the  resultant  bodies  should  be  more  rigorous 
anesthetics  than  the  mono-chlor,  the  increasing  density  of 
the  vapour  caused   a  gradual  retardation  both  in  action  am! 

in  recovery,  a  longerdurati rf  the  convulsive  stage,  with 

gathering  danger  of  depressing  the  heart.  Bo  thai  not  only 
must  the  peculiar  action  of  the  atom  or  group  itself  be 
studied,  but  also  the  physical  properties  of  the  resulting 
compound.  Thus,  man]  substances  which,  as  far  as  their 
chemical  structure  indicated,  should  be  exceedingly  energetic 
in  action,  were  practicoU]  useless  because  of  their  insolu- 
bility. 

The  caffeine  group,  to  which  the  author  had  referred,  was 
worth*  of  special  notice  on  account  of  Bouchard's  theory 
leep  It  was  maintained  by  this  eminent  investigator 
that  the  alkal.. id-  produced  during  the  day,_  when  the 
human  mechanism  was  at  work, -were  sedative  in  character 
and  tended  to  induce  Bleep;  while  those  produced  during 
sleep,  while  the  machinery  was  at  rest,  wore  stimulating  in 
nature,  and,  by  their  accumulation,  excited  the  nervous 
system  and  caused  the  person  to  awaken.  This  theory 
found  an  interesting  corroboration  in  the  caffeine  "roup. 
Many  of  the  alkaloids  of  the  human  bod\  were  closel] 
related  to  this  group,  and  the  author  (Prof.  CoblenU) 
had  shown  how  the  introduction  of  an  alkyloxy  group 
changed  the  cen  bro  spinal  stimulant  caffeine  into  an 
almost  equally  powerful  sedative.  Why  should  not  nature 
omplish  similat  results  in  the  laboratory  of  the  human 
system  ? 

"  A  verv  interesting  explanation  of  the  action  of  anti- 
pyretics had  been  given  by  Prof.  T.  Lauder  Brunton. 
In  brief,  it  was  to  the  following  effect  :— The  protoplasmic 
cells  hi  the  body  contain,  in  addition  to  the  protoplasm 
itself,  also  the  paraplasm  01  cell- juice.  This  paraplasm 
offers  considerable  resistance  to  the  diffusion'  of  oxygen 
through  it,  thereby  restricting  the  amount  which  reaches 
n  plasm,  and  controlling  the  combustion  goingon 
in  the  cell.  When  the  protoplasm  is  contracted,  as  it  is 
supposed  t"  be  in  the  healthy  body,  it  assumes  a  bj  heroidal 
-hap.-,  offering  a  minimum  surface  for  the  absorption  of 
oxygen,  and  protected  on  all  Bides  bj  a  maximum  thickness 
of  paraplasm,  so  that  little  oxygen  gets  through  and  the 
Are  burns  low  When,  however,  the  protoplasm  is  extended, 
as  it  i-  assumed  to  be  in  fevers,  and  a-  l,i-t.  r  has  shown  it 
to  be  in  inflammations,  there  "ill  be  offered  a  maximum 
surface  for  the  absorption  of  oxygen,  with  a  minimum 
thiol  ins  paraplasm;  and  accordingly, com- 

bustioi sot   rapidly,  and  the  fire  barns  fiercely,     Now, 

the  antipyretii  is  believed  to  act  u] these  protoplasmic 

cells  in  such  a  way  that  then'  is  produced  an  immediate 
contraction  ol  the  protoplasm,  cutting  down  thereby  the 
supprj  of  oxygen,  closing  the  damper,  and  checking  the 
fire.  '  In  confirmation  of  this  theory,  it  should  be  recalled 
that   Binz  has  shown  that  quinine  causes  tl  rtesof 

the  hi 1  to  contract 

Mi.  i:  i  \\  oodi  01  K  -aiil  thai  recently  a  physician  who 
was  administering  Methyl  Violet  to  a  patient  had  asked  him 
to  make  a  microscopic  examination  of  the  urine,  and  after- 
wards an  i  xamination  was  also  made  of  the  bl I.     Finding 

the  nun.  coloui  i,  and  the  leucocytes  in  the  blood  dark,  he 
eluded  that  the  leucocytes  were  dead.  Bonn  years  ago, 
when  he  "as  examining  yeast,  o  brewet  would  bring  a 
sample  and  state  thai  60  pet  cent,  of  the  yes  t  was  dead) 
it  was  very  difficult  to  determine  In  the  laboratory  whether 
50  or  60  or  80  per  cent  wai  dead.  Bui  when  he  oame  to 
r\amine  ii  microscopically,  and  appl  ed  one  of  the  aniline 
ilv,--,  tin-  dead  cells  became  coloured,  but  not  the  living 
ones ;  and  it  waa  found  by  this  mean?  thai  50  per  cent,  of 
the  yeast  was  dead.  Ths  living  protoplasm  could  not  be 
stained,  but  when  dead  it  was  stained  with  the  greatest 
lirj  ,and  he  thi  tefore  i  n  rot*  •!  then  wa  imbei 

ol  dead  leucocytes  in  the  system 


Dr.  Ksi.i:man  said  that  the  chemist  who  had  investigated 
living  and  dead  protoplasm  most  thoroughly  was  Prof. 
Oscar  Loew,  who  was  at  one  time  in  New  York,  later  in 
Munich,  and  Tokio,  Japan,  and  was  now  again  in  Munich. 
II is  experiments  showa-i  that  liviog  protoplasm  iinmen 
in  metallic  solutions  reduced  metallic  oxides,  and  the  living 
protoplasm  became  darkly  coloured  ;  whilst  if  the  life  ol 
the  protoplasm  were  destroyed,  metallic  solution-  produced 
at  most  a  i  en  faint  brown  colour  upon  the  cell,  Loew's 
experiments  should  be  combined  with  those  of  Mr.  Wood- 
a  -ample  of  yeast  should  be  treated  with  Methyl 
Violet,  and  if  it  should  be  found  thai  10  per  cent,  of  the 
cells  were  coloured,  which  might  be  assumed  to  indii 
that  th.  cells  were  dead,  he  should  propose  that  a  -ample 
of  the  same  yeast  be  taken  and  treated  according  to  the 
method  of  Prof,  l.oew  with  a  silver  solution,  when  it  would 
be  expected  that  '.to  per  cent,  of  th  ci  lis  would  be  coloui  ed, 
ih.  two  experiments  combined  wculd  Bolve  the  question 
whether  the  Methyl  Violel  te-t  was  reliable. 

Prof.  S.  A.  Tii  ii  Kit  asked  if  those  compounds  lint  wi 
decomposed  by  the  alkalinity  of  the  pancreatic  juice  did 
not  suffer  decomposition  in  passing  through  tin  stomach 
where  tiny  met  the  hydrochloric  acid  of  the  gastric  juice. 
It  wa-  known  that  the  unorganised  ferments  contained  in 
pancreatin  were  decomposed  in  acid  solution,  and  therefore, 
was   it   not   quite  possible   thai    they   were  1   on 

meeting  tie  dilute  hydrochloric  acid  of  the  gastric  juice  i 

Dr.  E.  E.  Smith  -aid  that  pancreatin  probably  belonj 
to  the  class  of  proteoses  or  albumoses,  ami  in  thi  stomach 
underwent  digestion.  Its  physiological  action  was  lost 
alter  passing  through  the  and  gastric  juice.  But  in  the 
ea-e  iii  these  other  componnds  a  problem  of  a  different 
nature  was  presented.     In  regard  to  the  question   raised  by 

Mr.   Wood k.  a  series   of  articli  published  tome 

eight   hi    ten  years  ago  in  one  of  the  British  periodi 
b\  a   woman  who  did  some  work   on  the  lowei   forms  of 

animal  lite.  She  wa-  able  to  introduce  the  aniline  dye* 
into  the  protoplasm  of  aUMBba,  and  they  yet  retained  theii 
active  movements,  retained  their  evidences  of  111..  It  was 
thus  quite  possible  that  the  leucocytes  oJ   the  blood  might 

take  up  aniline  dye-  without  being  killed. 

Dr.    V.    (  OBLKNTZ,    iii    answer   to   Dr.    Bogert,    -aid   Ibai 
until    they  were   actually   tried,  the    physiul  m    ol 

these    synthetic   substances  could  not    be   determined,  for 
it    was    found    ii     man]    eases    that   those    which    " 
readilj  broken  up  byreagents  frequently  did   not  suffer  any 
decomposition  in  passing  through  the  system  and 

Of  the  iodide-  of  the  alkalis.      It  w  i-  not  the 

percentage  of  iodine  that  determined  activity,  for  if  so.  then 
then  sodium  iodide  would  be  the  most  active  and  rubidium 
iodide  ih.  least  Erdmann  had  shown  that  the  potaasiom 
salt-  owed  their  mere  prompt  action,  as  com  odinm, 

to    thi  Weight     and      l  I 

conductivity;  from  this  the  rubidium  salts  might  naturally 
be  expected  t..  take  a  higher  position  for  similat  reasons. 
The  electrolytic  conductivity  of  tho  iodides  of  the  alkali 
met;, Is  showed  an  ascending  progression  like  thai  of  then 

leculai    weights.    Their  data   nit   only,    represented   the 

actual  and  relative  rapidity  with  which  the  different  iodide- 
were  distributed  throughout  the  organism,  but  al-..  afforded 
ti  direct  measure  of  their  degree  of  medicinal  activity. 
Physiological  activity  was  conditioned  by  thi'  ability  to 
enter  into  chemical  reactions,  and,  according  to  OstwaJd, 

chemical  activity  wa-    proportional    to   the  electrolytic   , 

iltictiviiv.  This  explained  win  th.-  practitionei  preferred 
potassium   iodide  to  the  sodium   -alt.  although   the  lattei 

cuiitai I    B5  per  cent,  of  iodine,  compared  to  76  per  cent 

of  the  former.  Upon  Ihe  same  grounds,  rubidium  iodide. 
containing  about  60  per  cent,  of  iodine,  was  claimed  to  be 
tar  mon      ■       than  either  of  the  others. 

In  replj    to   Prof!   Tucker,  th.-   compounds  which   were 
imposed  le.  tie-  alkalinity  of  the  pancreatic  juice  .lid 
not   Mill,  i  decomposition  to  anj  great  extent;  for  some  "i 
ih.  to     as,  for  example,  salol     a.  tem.nl.  use  of  very  lai 

pills   containing  mi  dicinal   agents  which   were 
intended   to  act   on  th.  iniestini  -.     fl  o   internelrj 

th.-.    pill-  passed  through  the  stomach  into  thi   inli 
ii,i  there  the  .ilk, iime  secretions  decomposed  'he  coating. 
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A  vote  of  thank-  was  then  tendered  to  the  Chairman  for 
the  excellent  way  in  which  he  had  filled  the  office  and  his 
devotion  to  the  interests  of  the  Society,  and  to  the  College 
of  Pharmacy  for  granting  the  use  of  their  meeting  room. 


Ekkatdm. 

PROCEEDINGS  OF  THE  SEVENTEENTH 
ANNUAL  MEETING. 

{This  Journal,  July  1898,  p.  637,  Col.  1.) 

In   Mr.  Forbjs    Carpenter's  remarks.  5th   line,  the  word 
advertisements  "  should  be  '•  investments." 


^rotttsl)  £>frtt'on. 


THE  REDUCTION  OF  NITRIC  OXIDE  BY  COPPEE 
WITH  SPECIAL  REFERENCE  TO  DUMAS- 
METHOD    OF    ESTIMATING    NITROGEN. 

BY    Tlliiu  \s    i.E.W,    K.SC. 

In  the  execution  of  Dumas' absolute  method  of  estimating 
nitrogen  in  organic  substances,  various  experimenters  (  Frank- 
land,  Phil.  Trans,  vol.  147,  p.  63  (1857)  ;  Hempel,  Fres. 
Zeit.  1878,  p.  415  ;  1'fluger,  Fres.  Zeit.  1879,  p.  301;  O'SuIli- 
van,  this  Journal,  1892,  p.  327;  Morner,  Fres.  Zeit.  1898, 
p.  6),  have  experienced  a  difficulty  in  completely  reducing 
the  nitric  oxide  by  means  of  heated  copper.  O'SuIlivan 
(loc.  ciV.)  quotes  the  results  of  a  very  large  number  of 
analyses,  using  Frankland  and  Armstrong's  modification  of 
the  method,  and  states  as  his  experience  that  "  the  ja- 
obtained  invariably  contains  an  appreciable  quantity  of 
nitric  oxide  and  that  the  amount  is  not  much  influenced  by 
the  presence  of  the  usual  copper  in  the  combustion  tube." 
.  Thus  he  found  in  two  combustions  of  ma't  that  the 
resulting  gas  contained  8-1-1  and  9- 51  per  cent,  of  nitric 
oxide,  while  the  gas  from  a  combustion  carried  out  under 
the  same  conditions,  but  using  a  copper  spiral  contained 
9-0  per  cent,  of  NO.  As  the  result  of  a  large  number  of 
estimations  by  Frankland's  method  of  the  amount  of 
nitrogen  in  malt  and  barley,  he  shows  that  the  gases 
obtained  did  not  contain  much  more  nitric  oxide  when  a 
plug  of  asbestos  was  substituted  for  the  usual  copper  spiral. 
These  observations  caused  me  to  undertake  some  ex- 
periments on  the  reduction  of  nitric  oxide  by  means  of 
copper,  the  results  of  which  are  given  below. 

A  combustion  tube,  containing  three  closely  rolled, 
tightly  fitting,  copper  spirals,  reduced  in  alcohol  vapour, 
was  placed  on  a  furnace,  so  that  about  14  in.  of  the  copper 
could  be  effectively  heated,  and  connected  by  means  of 
a  T  tube  to  a  supply  of  pure  nitric  oxide,  and  to  a  Kipp 
charged  with  air-free  hydrochloric  acid  and  boiled-out 
marble.  The  air  was  first  expelled  from  the  tube  by  means 
of  a  current  of  C(K,  and  the  copper  spirals  were  then  heated 
to  redness  during  the  passage  of  the  CO.,  to  expel  any 
occluded  gas  ;  the  C< ).,  was  then  stopped,  a  current  of  nitric 
oxide  was  passed  through  the  tube,  and  the  gas  which 
escaped  was  collected  in  an  azotometer  over  caustic  potash 
in  the  ordinary  way.  From  this  the  gas  was  transferred 
to  a  Hempel  burette  and  measured ;  the  nitric  oxide  present 
was  estimated  by  absorption  by  means  of  ferrous  sulphate 
solution  in  a  Hempel  absorber.  The  volume  of  gas  col- 
lected was  usually  large,  and  was  only  estimated  to  0'  1  c.c, 
as  uo  special  accuracy  was  desired. 

In  order  to  obtain  a  rough  idea  of  the  reducing  power  of 
the  copper  a  rapid  current  of  nitric  oxide  was  passed  over 
the  heated  metal.  The  resulting  90-5  c.c.  of  gas  were 
found  to  contain  12  c.c.  or  13-2  per  cent,  of  nitric  oxide. 
The  rate  at  which  the  gas  was  passed  in  this  preliminary 
experiment  was  not  taken,  and  this  is  all  the  more  unfortu- 
nate, as  in  no  other  case  did  the  quantity  of  unreduced 
nitric  oxide  even  approach  this  value.  As  it  occurred  tome 
at  a  later  stage  of  this  work  that  a  spiral  which  had  beeu 
several    times    oxidised   and    reduced    might   prove    more 


efficient  than  a  new  spiral  on  account   of  the   larger  surface 
exposed  by   the   repeated  oxidation,  two  experiments  were 
earned  out  with   a  mixture   of  nitrogen    and   nitric   oxide 
containing  IS; g i  per  cent,  of  the  latter,  using  in  one  ease  an 
old  spiral   which  had  been  repeatedly  oxidised  and  reduced 
and   in  the   other   one   freshly   made.      In   both  cases   the 
passage  of  the  gas   was  so  regulated,   that  approximated 
equal  quantities   (about   50  c.c.)   were  collected  in  4  to  -i'1- 
mms.     The  gas  which  had  been    passed  over  the  old   spjra* 
contained  practically  no  nitric   oxide  (less  than  0-1   cc) 
while   that  from    the   new   spiral  contained  0'il   c.e      This 
seemed  to   indicate    a  difference    in   efficiency,    but   as    it 
was  not   sufficient  to  account  for  the  large  amount  of  nitric 
oxide  which  escaped  reduction  in   the  first  experiment    this 
point   was   not  further  investigated.     The  only  explanation 
1  can  offer  is  that   the  copper  spirals  may  not  have  been  at 
a  sufficiently  high  temperature.     In  subsequent  experiments 
care  was   taken  to  raise  the  temperatare  of  the  copper  to  a 
good    red    heat    before    admitting   the   gas  :    the    rate    was 
estimated   by    counting   the   bubbles   as    they   entered   the 
measurer,   and   the   time   was    taken    in    each    ease.      The 
following  table  gives  the  results  :  — 


Volume  of  Gas 

Collected. 

Time. 

Volume  of  NO. 

Cc. 

Minutes. 

87-9 

25 

19 

63"  0 

6 
5 

None. 

S7'7 

2J 

75 -II 

n 

0  s  c.c. 

R7"6 

r 

None. 

In  the  last  three  experiments  the  gas  passed  so  quickly 
through  the  tube  that  it  was  not  possible  to  count  the 
bubbles  as  they  entered  the  azotometer.  The  above  results 
sh  iw  that  copper,  if  sufficiently  heated,  is  a  very  efficient 
reducing  agent :  only  in  one  case  did  any  nitric  oxide- 
escape  reduction,  and  the  gas  in  that  experiment  was  passed 
over  the  copper  at  a  rate  very  much  greater  than  t!;:;t  at 
which  the  gas  is  evolved  in  a  well-conducted  combustion. 

In  order  to  test  the  copper  under  conditions  more  nearly 
approaching  those  of  a  nitrogen  estimation,  some  experr 
[Dents  were  next  made  with  mixtures  of  nitrogen  and  nitric 
oxide,  and  a  spiral  5  in.  long.  The  mixture's  were  made 
roughly  by  admitting  the  gases  into  a  graduated  cylindrical 
gas-holder,  filled  with  mercury,  and  the  composition  was 
afterwards  more  accurately  determined  by  absorbing  the 
nitric  oxide  by  means  of  ferrous  sulphate. 

Mixture  I. 

Nj,  S9-4  per  Cent.  :   NO.  10'6  per  cent.      5-in.  spiral. 


Mixture  II. 
Nj,  S4-1  per  cent. ;  NO,  15'9  per  cent.     5-in.  spiral. 


Cc. 

Mill. 

47-6 

'A 

57-4 
5>.i-3 

2 

None. 
None. 

The  results  of  these  experiments  seemed  to  indicate  that 
the  efficiency  of  the  spiral  increased  with  repeated  use. 
An  experiment  was  therefore  carried  out  at  this  stage  with 
Mixture  II.,  using  a  new  5-ia.  spiral :  46  "7  c.c.  of  gas  were 
collected  in  4h  minutes,  and  found  to  contain  0-3  c.c.  of 
NO,  a  result  which  confirmed  this  view. 
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A  mixture  of  approximately  tb<-  Bame composition  as  II. 
was  next  made,  in  order  to  compare  the  effect  of  8  in.  and 
4  in.  spirals  with  that  of  the  spiral  .'>  in.  long,  and  farther 
experiments  were  subsequently  made  with  mixtures  con- 
taining  nitric  oxide  in  larger  quantity.  The  results  w. 
follows : — 

1/      tun    III. 


N» 

B5- 1  per  cent ;  N(  >,  1 1  "J  per  cent 

Volum. 
collected. 

Time.            VolumeofWO.   '      L^M 

l-  5 
48-8 
r,i*a 

83-2 

Min.                     c.c. 
3                                                           8 
lj             ro  (2  percent)              s 

it                 1-0(1-95      .                         3 

u                                         * 

1                 0-8(2*4                               4 

.1/'  I  til)  I-  1  I  . 
N     72  23  per  cent ;  Xt >,  27  '  75  per  cent. 


32  1I 

■xv  \ 

3«-0 


i 


i.-l 
N 


Mixture  V. 

\       2*8  per  c-nt.  ;  Nt  >.  47'.  i"  I 


81*8 
SO1 1 


4 
1 

1 


None 
None 


Yitrit   Oxide. 


si 


An  examination  "I  those  results  shows  that  the  3-in 
effected   complete  reduotion  ol  th<    nitr:.-   oxide  when  the 
mixed  gases  weri   passed  < ■  \ *  r  it  at  such  a  rati- thai  approxi*- 
matelj    30  c.c  were  collected  in  about  3  minutes,  hut  that 
I  an  of  the  niti  i  ben  the  speed 

was  incre  uv  •  !  much  above  this :  with  a  5-io.  spiral  complete 
reduction  took  place  eren  when  the  rate  of  passage  was 
about  three  times  a*  great.  This  rate  is  very  much  greatei 
than  that  at  which  a  combustion  i-  conducted,  but  the  con- 
dition* arc  not  identical,  as  the  gases  in  tin  latter  case  are 
diluted  to  a  considerable  extent  by  (he  carbon  dioxide  and 
water  vaponi  |  bj  the  oxidation  of  the  carbon  and 

hydrogen  of  the  substanci  Phe  results,  however,  indicated 
the    possibilit)    of  ■  reducing    the   nitric 

ihonjj  1,  <\u  \  could  not  be  considered  to  prove  this  con- 
clusively! and  the  (rases  obta  tied  from  a  number  ofcombus- 
were  therefore  examined.  The  combustions  of 
inilide  and  -.t  uric  acid  were  conducted  bj  students  who 
were  carrying  out  the  method,  for  the  6rel  time.  A  5-in. 
spiral  was  used  i-i  all  cases,  and  instructions  were  given  to 

beat   this  Phe  numbers  in   '1 iond  column 

the  time  between  the  tir*t  appearance  of  gas  in  the 
mbustion. 


I-  -   'Ulllltiic. 


Uric  Acid. 


vc-lmne  ot  I 
acted. 

Time. 

lint  of  NO. 

1 

85  -S 
$1-8 

55-0 

117 
4.T1 

Stii, 
45 
7.". 
43 
10 
1.-, 

i'"J  «-.e. 

X 

<-.C. 

During  the  6rst  four  couihustions  of  uric  acid  the 
magnt— ite  was  heated,  so  that  a  slow  current  of  carbon 
dioxide  passed  through  the  tube.  In  the  last  combustion 
and  in  the  subsequent  experiment*  with  dinitrobenzene  and 
hippuric  acid,  the  current  of  (  <  >.  was  completely  stopped 
during  the  combustion. 

mbustion  of  uric  acid  carried  out  without   a  spiral. 

Ill  c.o.   of   pas,  of  which  21  c.c,  or   V-  per  cent., 

was  nitric  oxide.     (  I'Sullivan,  in   two  combustions  without 

copper,  obtained  .V45  per  cent,  c  vacuum  broken)  and  1   80 

per  cent  i  vacuum  unbroken  >. 

As  it  seemed  probable  that  a  oitro-body  would  yield  a 
pa*  richer  in  nitric  oxide,  two  combustions  of  m-diuitro- 
benzene  were  carried  out,  at  my  request,  by  Mr.  Win.  8. 
Henbane  The  nitrogen  in  both  cases  «as  quite  free  from 
nitric  oxide. 


\\ ,  kgfat 
of Subsl 

Volume  of 

1 

Time. 

Percentage  "f  N 

Calculated. 

Gr. 

0-1640 

1 
■Jl-ii 

Hours. 

it 

U 

U  '-'7 
K-71 

■' 

Two  combustions  of  at -dinitrobenzene  a 
out  without  a  Bpiral,  with  the  unexpected  result   that  the 
amount  of  nitric  oxide  in  thi  ras  much  less 

than  in  the  case  "i  uric  acid. 


Volume  o(  Gas. 


21 
23 


Am  11111  "I  NO.         P 


..l 


17 


After  correction  for   the   nitre-   oxide,   the   qoantitii 
nitrogen   obtained    were    16-63    per   cent,    ami 
cent 

Hippuric  Acid. 

M.'iner  (  Frcs.  Zeit.  1898,  p.  1  1  )  quotes  the  results  of  four 
coml  ippurie  acid  by  Franklnnd  and  A 

method   using   a  copper  spiral.      Be  found  that    the 
remaining,  after  absorbing  the  t  lined 

an  appn-.  iable  quantitj  of  nitric  oxide,  and  in  t* 
much  a-  11*6  per  cent  and  IS* 8  per  cent. 

observations  caused  me  to  examini  Stained 

by  the  combustion  of   hippuric  acid,  with  the  result  that  the 
nitrogen  obtained  in  the  two  experin  i   out  was 

round  to  l"  poii.   tlj  ire,  from  nitri.-  ..\ 


u .  iabl 


Volumi 


S 
Found. 


Volum. 

I 


I 

IX II 


H 

a 


Amount 


In  a  combustion  of  acetanilidc  bj  I  rankland  and  Arm- 
-'ronp's  method,  bat  without  n   spiral,   Morner  (/oc. 

■  ound   0*78  c.c.  of  niti tide   in    8*91  i    col- 

lee  ted. 


0-1926 


Min. 

To  ..I  757 

;.-,         i:i  lai  15° and  75S 


7  88 

7  •  - 


\n  examinatii f  the  results  Btatcd  above  (hows  thai 

the  gas  obtained  in  all  hut  two  cases  was  free  from  nitric 
oxide.    In  these  I  ■  ol  V1  was  small, 

c.c. ;  the  i  rror  introduced  bj  its  preseuci  amounted 
onh  to  o- |  c.c.  in  31-n  and  44*7  cc. respectively, an  error 
which  fat  most  pr.o-tical  purposi  -  m  <\  bi    neglected.    It 
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should  further  be  noted  that  the  magnesite  was  heated 
during  these  two  combustions,  and  that  the  gas  was  thus 
considerably  diluted  with  carbon  dioxide,  a  condition 
which  militates  against  the  complete  reduction  of  the  nitric 
oxide. 

It  is  interesting  to  note  that  the  five  experimenters, 
referred  to  at  the  beginning  of  this  paper,  who  have  reported 
the  presence  of  nitric  oxide,  all  used  the  modification  of  the 
method  in  which  the  combustion  is  carried  out  in  a  vacuum  ; 
and,  so  far  as  I  know,  there  is  no  published  record  of  the 
occurrence  of  considerable  quantities  of  NO  in  the  gas 
obtained  by  the  ordinary  method,  in  which  the  air  is 
expelled  from  the  tube  by  means  of  carbon  dioxide. 
O'Sullivan  has  shown  that  the  amount  of  nitric  oxide  in  the 
gas  is  substantially  the  same,  whether  the  substance  is 
burned  directly  in  the  evacuated  tube  or  only  after  destroy- 
ing the  vacuum  by  heating  a  mixture  of  cane  sugar  and 
copper  oxide,  placed  at  the  end  of  the  tube  for  this  purpose. 
The  presence  of  the  nitric  oxide  can  therefore  only  be 
explained  on  the  assumption  that  the  temperature  of  the 
copper  spiral  was  not  sufficiently  high  to  effect  the. reduc- 
tion; using  ordinary  combustion  tubing,  it  would  probably 
not  be  possible  to  heat  the  copper  strongly  enough  without 
fear  of  collapse,  due  to  the  pressure  on  the  walls  of  the 
evacuated  tube. 

Hempel  (7oc.  cil.)  recommends  copper  powder,  prepared 
by  reducing  granulated  copper  oxide  in  hydrogen  as  a  very 
efficient  reducing  agent  in  this  method.  "  Das  so  bereitete 
Kapferpulver  ist  schon  bei  schwacher  Rothgluth  ein  unver- 
gleichliches  Reduetionsmittel.  Kine  dichte  Schicht  von 
5  bis  8  cm.  Liinge  vermag  selbst  in  Vacuo  mit  voll- 
standigster  Sichcrheit  das  bei  der  Verbrennung  der  am 
starksten  nitrirten  Verbindungeu,  freiwerdende  Stiekoxydgas 
vollstandig  zu  zerlegen,  was  in  der  Luftleere  mit  den 
gebrauohlichen  Kupferspiralen  nicht  moglich  ist."  Pfliiger 
(he.  ciV.)  in  his  experiments  on  the  simultaneous  estimation 
of  carbon,  hydrogen,  and  nitrogen  by  combustion  in  a 
vacuum,  does  not  seem  to  endorse  this  completely.  "  Spiralen 
von  Kupferdrahtgewebe  anzuwenden  war  bei  dieser  Methode 
nicht  genugend,  da  die  sehr  viol  grossere  Oberfliicbe  des 
Kupferpulvers  noch  nicht  einmal  ganz  ausreiehte  urn 
immer  alles  Stick oxyd  zu  Stickstoff  vollig  zu  reduciren." 
The  various  experimenters,  however,  agree  that  a  copper 
spiral  at  the  temperature  which  may  be  safely  maintained 
in  the  evacuated  tube  does  not  effect  the  complete  reduction 
of  the  uitric  oxide. 

The  numerous  results  which  have  been  published  of 
analyses  carried  out  by  the  method  in  its  original  form, 
and  the  absence  of  any  statement  regarding  the  presenee 
of  nitric  oxide  seem  to  prove  that  any  error  due  to  the 
occurrence  of  the  latter  in  the  nitrogen  is  inconsiderable  ; 
the  freedom  from  nitric  oxide  must  be  explained  by  the 
higher  temperature  to  which  the  spiral  is  heated  in  the 
ordinary  method.  As  the  result  of  my  experience  of  this 
method  in  which  the  air  is  expelled  by  a  current  of  carbon 
dioxide,  I  am  of  the  opinion  that  the  presence  of  any 
appreciable  quantity  of  nitric  oxide  need  not  be  feared  if 
the  following  conditions  are  observed  : — A  spiral,  5  in.  long 
should  be  used  ;  this  should  be  tightly  rolled  and  of  such  a 
thickness  that  some  pressure  is  necessary  to  push  it  into 
the  combustion  tube.  The  spiral  should  be  strongly  heated. 
and  the  current  of  carbon  dioxide,  which  is  used  to  expel 
the  air  from  the  tube,  should  be  stopped  while  the  combustion 
is  taking  place. 


<@I)ituarp. 


JOHN  ALEXANDER  REIXA  NEWXANDS,  F.I.C., 
F.C.S. 

Discoverer  of  Periodicity  between  the 
Atomic  Weights  of  the  Elements; 

Daw    Medallist  of  the  Roval  Society'. 
It  is  with  deep  regret   that  the   record  of  the   death   of 
J.  A.  R.  Xewlauds  has  to  be  made.     He  passed  awa\ 
July  2U,  at   his   residence  at   Lower  Clapton,   N.E.,  at 
the  age  of  60  years.      Though    not   a   member  of   this 


Society,  he  was  frequently  present  as  a  friend  and 
visitor  at  the  Meetings,  in  company  with  his  brother, 
Mr.  B.  E.  R.  Xewlands,  a  former  chairman  of  the 
London  Section  of  this  Society,  and  with  whom  for 
many  years  Mr.  J.  A.  R.  Xewlands  had  carried  on 
practice  in  partnership  as  an  analytical  and  consulting 
chemist  in  London. 

When  new  relationships  in  the  compounds,  salts,  or 
derivatives  of  a  particular  metal  or  radicle  are  dis- 
covered not  only  is  a  benefit  conferred  upon  chemistrv 
as  a  science,  but  the  field  of  research  is  widened,  wherein 
also  the  fruits  (viz.,  new  products  of  commercial  im- 
portance and  of  direct  benefit  to  mankind)  may  be 
reaped.  But  when  far-reaching  relationships  between 
all  the  known,  and  even  so  far  unknown,  elementary 
bodies  are  foreshadowed  in  a  discovery,  then  the 
mere  "  widening  "  of  a  field  or  tract  is  scarcely  adequate 
as  a  simile;  the  process  may  be  more  aptly  likened  to  a 
universal  opening  of  new  fields  of  research.  John  A. 
R.  Xewlands  was  the  first  to  evolve  a  definite  con- 
ception of  the  periodic  relations  between  the  atomic 
weights  of  the  elements  in  his  Law  of  Octaves, 
and  as  surely  he  thus  foreshadowed  the  system 
which  has  been  more  recently  elaborated  by  Mendeleef 
and  by  Lothar  Meyer.  The  new  law,  Xewlands  pro- 
visionally termed  the  "Law  of  Octaves,"  and  it  was 
first  mooted  in  the  "Chemical  X'ews,"  in  Vol.  VII., 
p.- 70,  Feb.  7,  1863.  In  another  paper,  in  July  1SG4,  a 
list  of  all  the  known  elements  was  given,  both  in  order 
of  their  atomic  weights,  and  in  a  table  giving  a  hori- 
zontal arrangement  of  the  more  importaut  elements,  also 
in  order  of  the  atomic  weights,  with  blanks  corresponding 
to  some  of  the  missing  members  of  the  various  groups. 
Thus,  in  the  trivalent  group  commencing  with  boron 
there  was  a  blank  next  below  zinc,  since  filled  by 
gallium,  and  another  below  cadmium,  now  filled  by 
indium,  t  >u  Aug.  20,  1864,  Xewlands  announced  the 
existence  of  a  simple  relation  between  the  elements 
when  thus  arranged,  to  the  effect  that  the  eighth  element, 
starting  from  any  given  one,  was  a  sort  of  repetition  of 
the  first.  Some  years  later,  Sir  Henry  Roscoe  showed 
that  the  atomic  weight  of  vanadium  was  51 '2  instead  of 
137,  this  reduction  at  once  placing  vanadium  in  the  same 
line  as  the  phosphorus  group,  and  thereby  confirming 
the  periodic  law. 

A  space  of  24  years  may  seem  a  long  period  for  a 
prophet  to  wait  for  recognition,  even  in  his  own  country 
and  among  his  own  kin,  but  at  length,  in  18S7,  John  A. 
R.  Xewlands  was  awarded  the  Davy  Medal  of  the  Royal 
Society  for  his  work  on  the  periodic  law  of  the  elements. 

But  though  his  paper,  read  before  the  Chemical 
Society  on  March  I,  1866,  on  the  "Law  of  Octaves 
and  the  Causes  of  Xumerical  Relations  among  the 
Atomic  Weights,"  was  refused  publication  in  the 
Journal  under  a  rule  excluding  purely  theoretical 
matter,  and  although  from  almost  all  quarters  the  new 
theory  received  discountenance  and  discouragement, 
Xewlands'  enthusiasm  and  belief  in  the  final  triumph 
of  truth  were  not  quenched.  No  one  enjoying  the  ad- 
vantage of  his  personal  friendship  would  wonder  at  this. 
He  was  of  an  enthusiastic,  warm-hearted,  cheerful,  but 
withal  sensitive  nature,  yet  he  bore  no  grudges  and 
knew  no  ill-will.  He  was  a  man  pre-eminently  of  large 
soul  and  tender  heart,  as  all  who  really  knew  him 
would  bear  witness.  In  his  earlier  days,  Xewlands 
had  been  an  energetic  supporter  of  various  social  reforms 
in  England,  and  he  was  one  of  the  British  volunteers' 
who  fought  for  Italian  liberty  under  Garibaldi  in  I860. 
Through  his  mother  he  had  Italian  blood  in  bis  veins  ; 
his  father,  the  Rev.  Wm.  Xewlands,  M.A.  (Glasgow), 
was  a  Presbyterian  minister. 

With   regard   to  his   earlier   education,  John   A.    K. 
'  Xewlauds,    like    C.    1!.    Alder    Wright,   another    greaii 
original  thinker,   received  his  education   primarily    and 
chiefly  from  his  father. 

His  principal  practical  work  in  chemistry  had  been  in 
connection  with  sugar  refining. — \V.  S. 
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I. -PLANT,  APPARATUS.  AND  MACHINERY. 


PATENTS. 

i  irifugal  Apparatus  foi  Draining  Papa  Pulp,  Sugar, 
and  other  Materials,  /»»/*.  relating  to.  J.  Joiner  and 
W.  Sommerrille,  Jan.,  both  of  Bitton,  Gloucestershire. 
Eng.  Pat.  17,972,  Julj 

Tin.  apparatus  fa  parallel  or  tapered  cylinder, 

mounted  horizontallj  How,  or  parti]    hollow,  ro- 

tating shaft,  and  having  on  its  outer  surface  ;i  single  en 
double  helical  web  communicating  with  tin-  hollow  shaft. 
111.  cylindei  is  enclosed  within  another  similarly-shaped 
cylinder,  open  al  one  end  and  closed  al  the  other,  and 
having  a  tingle  or  double  inrfa  provided  with  perfora- 
tions '  anj  sort,  ["he  outer  cylinder  is  rotated  faster  than 
the  in  ind  in  either  the  same  or  the  opposite  direo- 

tinii.  [n  tute,  tin-  paper  pulp.  &e.,  is  fed  in  al  the  open  end 
of  the  abaft,  and  will  exude  through  opening)  in  the  cylinder, 
and  he  carried  around  the  cyliudi  queezed  between 

it  ami  tin  outer  cylinder.  The  liquid  passes  through  the 
perforations  in  the  latter  to  suitable  conduits,  while  the 
semi-dry  pulp  is   led  by   tin-  helices  t"   the  opeu  end,  and 

ilop  isited  in  a  truck  ;  or  in  ■  atari try  ohest  having  suitable 

in -.ii  !  1  « itli  a  i  cnu- 

t in-  iii.it.  i ial  :i"  -  il.  -I:   S 

Pharmaceutical  and  other  Powders  for  the  Manv/aclu 
I  Tmpts,  in  Apparatus  for  Compressing.   V 

1  55,  i  let   i 

(Date  claimed  under  Inter.  Conven.,  Aug.  9,  1897.) 

Tin    i«  Formed   into    tabloids   is  placed   in   a 

hupp,  i  to  which  ii  horizontal  reciprocating  motion  u  given, 
and   tlienci  it.,  a   cylinder  having   a  number  of 

Into  which  the  powder  i-    an-.  .1  to  entci  by  means 
of  an  agitator.    Tbiacylinder  rei 
rotation  bt  meant  <i  :i  wheel  travellii 
as  the  cylinder  is  earned  backwards  and  forwards  with  the 
hopper.     The  powdi  through  these  openings  by 

•  Any  of  them  specification* may  be  obtained  bj  post  bj  p 
(it.— the  pries  now  axed  for  all  apeeineatla  ncluded— to 

i.n  ■       ptroDerol  the  Patent  Office,! 

Buildings,    i  inoerj  Lane,  London,  W,\  . 


means  of  pistons,  into  conduits,  from  which  it  pass 
moulds,  a  hammer  striking  the  conduits  ;,t  intervals  to 
prevent  the  powder  adhering  thereto  Within  the  moulds 
the  powder  is  oonopressed  bj  punches,  an  1  is  afterwards 
detached  therefrom  by  ;i  moving  brush,  which  causes  the 
tabloids  to  fall  into  a  conduit,  and  also  cleaus  the  punches 
t'er  the  next  operation.— R.  s. 

Drying,  Cooking,  Processing,  and  Treating  Organic  and 
other  Substances  ;  Impts.  in  Apparatus  far.  A.  T.  Welch, 
Baltimore,  I  S.A.  Eng.  Pat.  8069,  Apr  5,  1898. 
The  articles  to  be  treated,  for  example  bones  and  fish,  are 
led  tn  one  end  ol  a  rotating  horizontal  cylinder,  provided 
internally  with  knife-edged  shelves,  which  increase  in 
numtt-r  from  the  inlet  to  the  outlet,  whe  oby  the  material 
is  alternately  raised  and  allowed  to  fall  through  a  lame, 
produced  by  the  burning  of  carburetted  air,  an  1  passing 
from  end  to  end  through  the  cylinder.  The  artioli - 
thus  alternately  subjected  to  n  high   -  beat  when 

they   fall  through  the  flame,  and  to  ree  of  heat 

when  they  rest  on  the  cylinder,  and  a:-.-  gradually  removed 
m    the   hottest  part  of  the  apparatus,  ri;  ,  in  this  case,— 
the  inlet,  whilst  the  knife-edged  shelves  divide  them  into 
continually  smaller  particles.     When  the  article-  are  to  be 
I,  sulphuric  aeid  is  led  fnun  an  upper  tank  through 
a  chamber,  and  tbence  by  a  tube  to  the  rotal 
Claims  are   made   fur   a   special    carburettor  in    win. 
used,   for   the    method   of   preventing 
stratification   of  carburetting    liquid,"  f..r   the   method  ot 
drying,  the  drier,  and  other  details  of  the  complete  system 
pparatus. —  B    v- 

Fabrics  from  Nitrated  Yarns,  chiefly  designed  for  Filter- 
ing    Purposes,    .1     Process  for    the    Manufactm 
K.  Mu'  lit,  Cologne,   Germany.     Eng,  fat.  12,867,  June 
8,  1898, 

See  unilt  r  V.,  page  7."iG. 


II.-FUEL,  GAS,  AND  LIGHT. 

■    is  Oils,"  Gasification  of .     [Petroleum.'     II.  Eisenlohr. 
Zeits.  ongew.  ( Ihem.  I 

Tipk    author's    researches    were    underl  test  the 

■  option  that  the  unfavourable  results  attending  the 
gasification  of  mixed  oils  are  due  to  the  necessity  of  special 
conditions  ol  rton  for  each  component.    The  experi- 

ments wen-  made  with  brown  coal-tar  i  il-  containing 
paraffin,  and    Wen  aratus   was    employed,    the 

illuminating  values  being  calculated  by  the  aid  ot  Heifer's 
formula. 

In  the  tir-t  series,  oils  boiling  below  SI  taken, 

ami  here  it  was  found  that  the  illuminating  value  (I.  •'">  ) 
increases  concurrently  with  the  percentage  of  (soft)  paraffin 
present,  an  oil  emit  lining  30  |  it  cent,  of  paraffin  (m.p. 
15   i  the   value  1.  50  --    13-47,  which   receded  to 

7-88  after   the   rei ral  of  the  paraffin,  hut    increased   to 

I  riij  .hi  the  subsequent  addition  of  33  per  c<  nt.  ul  paraffin 
(m.p.  27    C).     Similar   results   were   obtained    with   mini 
oils  with  varying  boiling  points  below  the  prescribed  limits, 
without  any  necessity  arising  for  altering  the  tempei 
of  gasification,    paraffin,   though   difficult   to   gasify    « 
alone,  being   readily  so  when   dissolved   in   oil.      It  wa* 
foun.1   that  mixed  oils   (boiling  point   below  ' 

illuminating  values  corresponding  to  the  mean  of  those 
yielded  bj  the  various  components  of  the  mixtures,  the 
difference  between  th.ir  temperature  of  gasification  being 
in  no  ease  sufficient   ti 

Willi  oils  boiling  abov.  .1711   C'.,  which,  according  I 
paraffin-content,  should  have  an  illuminatit  .'id  « 

about  I  I.  tin-  value  "as  found  t..  be  only  1 1  to  I-'.},  an 
the  deficiency  •■ 
in.  in  of  aeid  in  refining,  bul  to  be  caused  h\  m  t  tin  nt 

being  thus 
oil  was  treated,  bj  agitation,  with  si   p  id   until  of 

-taut  weight  alter  the  removal  of  the  tieid  tar,  an  oj 
which   resulted  in  the  elimination   ol  ■  m.  of 

high-molecular  unsaturate  iction 

boiling  above  87U   <  .     The  illuminating  value  wa-   thi 
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increased  21,  points,  and  as  this  result  was  confirmed  in  the 
case  of  other  similar  oils,  the  unsaturated  compound?  present 
in  the  higher  fractions  are  thus  revealed  as  the  cause  of  the 
unsatisfactory  behaviour  on  gasification  of  mixtures  of 
light  and  heavy  oils. 

The  conclusions  deduced  from  these  experiments  are 
applicable  to  the  behaviour  of  gas  oils  worked  on  a  practical 
scale,  the  only  objection  that  could  be  raised,  viz.,  that  the 
conditions  under  which  the  decomposition  of  the  oil  vapours 
is  effected  might  influence  the  results,  being  practically 
devoid  of  foundation,  the  results  being  concordant  through- 
out.—I  .  S. 

Incandescent  Gas  Light,  Theory  of  the.  Drossbach. 
Chem.  Zeit.  Rep.  1893,  22,  [51],  162.  From  J.  fur  Gas- 
beleuchtung,  1S98.  41.  352. 

In  the  author's  opinion  the  light  emission  from  a  mantle 
made  from  Auer's  mixture  is  due  to  the  influence  which 
the  ceria  molecule  exercises  in  bringing  the  heat  vibrations 
of  the  thoria  molecule  into  the  most  favourable  harmony 
with  the  heat  waves  of  the  flame,  so  as  to  convert  these 
into  light  waves.  He  very  carefully  prepared  the  purest 
nitrates  of  thorium  and  cerium,  and  found  that  the  highest 
illuminating  power  was  obtained  from  a  mantle  containing 
1)9"  1  per  cent,  of  thoria  ami  0-9  per  cent,  of  ceria.  If  the 
thoria  lie  replaced  by  zirconia,  no  useful  mantle  results,  so 
the  author  considers  that  the  ceria  does  not  act  chemically 
and  catalytieally  (see  Killing's  theory,  this  Journal,  1S96, 
794).  It  has  been  said  that  as  thoria  prepared  from  the 
nitrate  is  very  bulky,  the  large  surface  which  it  exposes  to 
the  flame  favours  the  catalytic  action  of  the  ceria,  but  the 
author  shows  that  the  sulphate,  which  yields  a  very 
Compact  oxide,  gives  quite  as  good  results  as  the  nitrate. 

— H.  B. 

Acetylene,  The  Occurrence  of  Ammonia  in  Commercial. 
II. '  I!  .mbergcr.  Zeits.  f.  angew.  Chem.  1898,  [31],  720— 
721. 
I'm:  impurities  in  acetylene  fall  into  two  classes  according 
to  their  origin,  viz.  :  (.1)  those  which  result  from  impurities 
iu  the  raw  materials  used  in  the  manufacture  of  carbide, 
such  as  phosphuretted  hydrogen  and  sulphuretted  hydrogen, 
and  (2)  those  produced  through  the  process  of  fusion  in 
'the  electrical  furnace,  such  a>  ammonia  and  cyanogen  com- 
pounds. As  ammonia  is  oxidised  to  oxides  of  nitrogen 
when  the  gas  is  burnt,  much  importance  attaches  to  means 
for  preventing  its  occurrence.  When  calcium  carbide  is 
decomposed  with  water,  ammonia  is  formed  from  both 
nitride-  ami  cyanogen  compounds.  The  nitrides  result  from 
the  presence  of  aluminium  or  magnesium  in  the  lime.  In 
the  electric  furnace  magnesia  is  reduced  in  the  first  instance 
to  masuesium,  which  is  then  converted  into  the  nitride 
through  the  agency  of  the  nitrogen  of  the  air,  which  always 
circulates  to  a  certain  extent  in  the  furnace,  or  of  the  small 
quantities  of  nitrogen  which  exist  in  the  coal,  coke,  or  char- 
coal employed.  Aluminium  is  contained  as  alumina  in 
most  samples  of  lime,  and  is  present  in  the  silicates  in 
like  ash.  Alumina  is  reduced  by  carbon  to  the  metal  or  to 
aluminium  carbide.  Aluminium  carbide  always  contains 
nitride,  as  may  be  proved  by  decomposing  a  sample  in  the 
■old  with  water,  and  when  the  evolution  of  almost  odour- 
less gas  has  ceased,  adding  excess  of  caustic  soda  and 
warming,  whereupon  ammonia  will  he  given  off  in  sufficient 
quantity  to  be  readily  detected  by  the  smell. 

Carbides,  especially  barium  carbide,  possess  the  power  of 
absorbing  nitrogen  at  high  temperatures  and  producing 
cyanogen  compound?.  Cyanogen  may  be  detected  by  its 
smell  on  opening  a  closed  vessel  in  which  hot  carbide  has 
been  allowed  to  cool.  Ammonia  is  formed  by  the  action  of 
superheated  steam  on  calcium  cyanide,  and  local  superheat- 
ing often  i  ocurs  in  the  usual  methods  of  producing  acetylene 
from  carbide.  Carbide  made  from  wood-charcoal  and  lime 
containing  0-5  per  cent,  of  magnesia  and  0-2  per  cent,  of 
alumina,  was  decomposed  by  dropping  water  on  to  samples 
weighing  from  50  to  70  grms.  The  gas  formed,  was  led 
through  standardised  sulphuric  acid,  and  was  found  to 
contain  from  O'OS  to  0- 15  per  cent,  by  volume  of  ammonia. 
Kven  the  outer  crust  of  the  blocks  of  carbide,  and  small 


fragments  which   had  cooled  yvhile  exposed  to  the  air,  did 
not  yield  a  higher  proportion  of  ammonia. 

The  method  by  which  the  acetylene  is  generated,  affects 
the  proportion  of  ammonia  in  the  ga>.  The  drip  system  of 
generation  allows  almost  the  whole  of  the  ammouia  to  pass 
into  the  gas,  and  the  high  temperature  favours  decomposi- 
tion of  aluminium  nitride  and  calcium  cyanide.  The  dip 
and  flooding  systems  occupy  a  mean  position  between  the 
drip  system  and  that  in  which  carbide  is  dropped  into  water. 
The  latter  system  is  the  best,  because  the  trifling  rise  in 
temperature  does  not  suffice  to  cause  decomposition  of 
calcium  cyanide  and  aluminium  nitride,  and  the  surplus 
water  in  the  generator  absorbs  the  greater  part  of  the 
ammonia.  With  an  apparatus  belonging  to  this  system, 
which  has  been  in  continuous  use  since  December  1897, 
ammonia  has  scarcely  been  detected  in  the  gas,  but  is  easily 
recoguised  in  the  water  in  the  generator.— J.  A.  B. 

Acetylene  anil  Cuprous  Chloride,  A  Crystallised  Compound 
of.  Chavastelon.  Comptes  Rend.  1833,  126,  IS  10— 1812. 
When  hydrochloric  acid  is  poured  on  moist  acetylide  of 
copper  the  latter  is  dissolved,  and  there  is  no  appreciable 
evolution  of  gas,  provided  the  mixture  be  kept  cool ;  but 
acetylene  is  evolved  under  the  influence  of  heat.  There 
is  evidently  produced  a  compound  of  acetylene  with  cuprous 
chloride,  which  is  destroyed  by  heat.  This  compound  may 
be  formed  by  the  action  id'  a  stream  of  pure  acetylene  oil 
(1)  a  hydrochloric  acid  solution  of  cuprous  chloride,  or  on 
f2)  an  aqueous  or  alcoholic  solution  of  cupric  chloride  in  the 
presence  of  copper.  The  first  method  gives  the  finest  crystals. 
They  are  hexagonal  prisms  derived  from  the  orthorhombic 
system.  They  chauge  on  withdrawal  from  the  mother  liquor, 
but  if  quickly  washed  yvith  absolute  alcohol  and  anhydrous 
ether  and  dried  in  a  stream  of  dry  acetylene,  they  may  be 
isolated.  They  decompose  without  explosion  when  heated. 
Their  composition  agrees  with  the  formula  C2H.,Cu,(  I 
They  decompose,  witli  escape  of  acetylene  and  production 
of  a  purple  precipitate,  when  they  are  brought  in  contact 
with  water  or  solutions  of  alkali  chlorides.  Ammonia 
converts  them  into  acetylene  red. — J.  A.  li. 

Blast-Furnace  Gas,  The  Use  of  for  Motive  Power. 

A.  Greiner.  Iron  and  Steel  Inst.  .Spring  .Meeting,  1898. 

See  under  X.,  page  765. 

PATENTS. 
Electric  Furnaces  for  the  Manufacture  of  Carbides,  Impts. 
in    ami    relating    to.     li.    Menarno,   Rome,    Italy*     Eui*. 
Pat.  14,022,  June  8,  18  97. 

This  electric  furnace  is  provided  with  a  movable  piston 
bottom,  which  enables  either  the  whole  or  a  part  of  the 
calcium  carbide  formed  to  be  withdrawn  without  interrupting 
the  working  of  the  furnace.  The  carbon  electrodes,  which 
may  be  horizontal  or  inclined,  are  in  the  centre  of  the 
furnace,  and  slide  hermetically  iu  a  cast-iron  tube.  The 
regulation  of  the  arc  is  effected  by  means  of  the  movement 
of  the  bottom  as  well  as  by  toothed  gearing  counected  to 
the  carbons,  and  the  latter  may  be  arranged  so  as  to  obtain 
star-shaped  arcs  for  use  with  polyphase  alternating  currents, 
or  the  arrangement  may  be  in  the  shape  of  a  star  or  of  a 
ring  of  small  rods  connecting  the  terminals  of  the  same 
phase  so  as  to  use  these  currents  by  incandescence.  The 
calcium  carbide  is  cooled  in  the  furnace  out  of  contact  with 
the  air  to  prevent  its  oxidation,  the  radiating  heat  beimr 
utilised  for  heating  the  air  used  for  the  combustion  of  tin- 
water  gas  formed,  which  is  employed  either  in  the  furnace 
to  iuerease  its  thermic  efficiency,  or  outside  it  for  heating, 
lighting,  or  motive  power. — G.  H.  R. 

Carbide   of  Calcium,  Impts.  in    the  Manufacture  of.     E. 

Tooth,   Sydney,  Xew   South    Wales.       Kng.    Pat.   8554, 
April  12,  1898. 

Tab  and  lime,  or  tar  and  molasses,  or  sugar  and  water  and 
unslaked  lime,  are  mixed  into  a  plastic  mass,  with  or  without 
the  addition  of  coal  dust  or  slack,  and  are  subjected  to  the 
action  of  an  electric  current  in  moulds  of  refractory  material, 
through  yvhich  pass  carbon  electrodes  which  meet,  or  nearly 
meet,  carbon  diaphragms  contained  within  the  moulds. 

— G.  H.  R. 


746 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Ang.Ji.l8S8. 


Melah   it  Metallic  Alloys,    Carbide*;    Process  for   the 
lion  oj   /'me,  and  the  Production  of  by  Electric 
Heat     II.    Aschermann,  Cessol,   Germany.     Eng.    Pat. 
7428,  March  28,  1898. 

\nder  XI.  B.,  pagt  772. 

Furnaces,  Regenerntn  ,  ;  Impts.  in  nr  relating  I".  A.  J. 
Boult,  London.  From  I-'.  wurtenberger,  Sestri  Ponenti, 
Italv.     Eng.  Pat  14,408,  June  14,  IS'J7. 

Foii:  air  regenerators  filled  with  the  usual  chequer  work, 
and  two  gas  regenerators  are  used  Ml  the  chambers  may 
be  built  beneath  the  furnace,  but  it  i>  preferred  that  the 
gas  regenerators  should  be  out-ide,  that  they  should  be  of 
small  cross-section,  and  that,  in  place  of  the  chequer  work, 
fire-brick  arches  shoold  be  so  arranged  tbat  the  gases  pass 
in  zig-zag  fashion  from  end  to  end.  The  aii  regenerators 
are  worked  in  pairs,  so  tbat  only  ..ne  reversing  valve  is 
required  for  them,  each  flue  from  the  valve  to  the  furnace 
being  divided  into  two.    Thecnrrent  ol  air  or  ol  wast 

_■  through  each  regenerator  i-  controlled  by  a  valve 

placed  in   the  floe  t nectinf  'or    with   the 

reversing  valve.  Bnl  the  current  of  waste  gases  passing 
through  the  gas  regenerator  i-  separately  controlled  by  a 
valve  placed  in  tli  ■  flne  between  the  gas  reversing  valve  and 
the  il  iek.  al  a  p. -int  before  tb  gases  fi  ira  the  air  reversing 
valve  enter  this  flue.  A  separate  valve  controlling  the 
whole  channel  is  placed  betwi 
which  the  flue-  from  the  two  reversing  valves,  cot 
The  object  of  the  arrangement  is  to  heat  the  air  used  for 
combustion  toashigha  temperature  as  possible  (to  aboul 
100    i     .,  whilst  'li.   pro  o  71)0   ('., 

wherebv  the  dissociation  of  this  gas  in  the  regenerators 
commonly  observed  in  working  regenerative  furna  -.  Is 
obi  iated. — W,  G.  M. 

Smokeless    Furnaces,   Impts.   in.      P.   .1.    Boimare,    Paiig. 
Eng.  Pat.  18,950,  Aug.  16,  1897. 

In  front  and  just  above  the  fire-bars  ie  phi I  a  feed-box, 

in  which  the  fuel   is  preliminarily  heated   and  mo 
The  teed  l.  iv  has  two  do  be  other,  the  lower 

being  provided  on  it-  inner  fare  with  a  remoi  ible  cast 
block,  tlirongh  which  and  through  the  dooi  is  a  hole  for 
admitting  mr  and  the  passage  ol  a  poker.  Water  inters 
oontinuousl]  or  intermittently  through  the  top  of 

the  feed-box.  When  the  fuel  is  sufficiently  heated  in  tie- 
feed  box,  the  upper  door  is  opened,  and  it  i-  raked  on  to 
the  bars  behind.  —  It.  8. 

fuel  C      I'    -lifers,  Impts.  in.     A.  Kitson,  Philadelphia, 
!  \.     Eng.  Pat.  21  -     I    16,  1897. 

This  invention  relati  tain  improvements  in  the 
hearth-  of  fuel  gas  prods  I  in  the  means  tor  automati- 
cally charging  the  fuel  and  in  keeping  it  in  u  continuous  and 
uniform  eta  tation.  Several  arrangements  of  appa- 
ratus are  shown,  in  i  ch,  however,  a  combustion 
chamber,  having  inwardly  inclined  walls  and  a  constantly 
rotating  inclined  hearth,  is  employed.  The  hearth  - 
composed  ol    inclined  plates,  having  openings  therein,  and 

it-  e  tO  the  Wills  ol    the  tiirnne,  and  1-    made    tO 

fit  tightly  therein  by  mean-  of  a  number  of  arc-shaped 
adjust  ible  pi*  cs,  each  of  which  is  acted  upon  continually 
by  i1  weighted  li  ver,  pivotted  beneath  the  hearth. 
The  hearth  is  monnted  on  ■  central  vertical  pillar,  which 
rotates  on  ball  bearings,  and  .one-  ■  central  blast  pipe 
and  a  worm  wheel  foi  rotating  the  hearth.  The  central 
opening  ol  is  covered  by  a  double  cap.     The  air 

-  -  1 1 th  ■  l.n*  by  holes  to  the  space 

beneath     the     hearth,    and     thl  DCS     upwards     through      the 

openings  therein.  The  method  of  automatically  feeding 
varies  with  the  class  of  I  or  anthracite  and 

the  like,  a  charging  valve  and  cl  tare  employi  I, 

ami  are  opersti  d  hi.     For 

r  m:iI.  the   charging   is    done    either— (a)    from   a  hopper,  in 
bottom  of  which  is  a  rot  I  plate,  or  (6)  by 

tbi  fuel  being  forced  np  into  the  combustion  chamber  by 
in,  .-,    conveyors,  through  passage  ways  in  the 

combustion  chamber  walls,     li   8. 


Furnaces  or  Urates  for  the  Consumption  nf  Mineral  Oils- 
<ir  the  like  as  Fuel,  Impts.  in.     A..  Mitchell,  Devonshire 

Street,  London.     Fog.  Pat.  7078,  March  23,  1898. 

Tut:  invention  is  shown  applied  to  Lancashire,  marine,  and 
locomotive  boilers.  A  horizontal  plat,  is  placed  within  the 
lower  part  of  the  boiler  flue  between  the  front  portion  ot 
the  fire-bridge  and  the  grn;.-  surface,  and  on  it  is  placed  ■ 
layer  of  asbestos  fibre  or  the  like.  Above  and  at  a  slight 
distance  from  the  latter  is  a  perforated  plate,  supporting 
several  layers  of  angularly  perforated  balls  or  blocks  of 
asbestos   or   fireclay.    These   layers  may  I  d  by 

plates  or  r..ds.  The  oil  is  admitted  from  a  -lightly  raised 
water-jacketted  and  felt-covered  tank  by  tubes  which 
project  through  the  furnace  bottom  into  the  asbestos  fibre, 
and  are  provided  with  rose  nozzles  Air  is  admitted  through 
horizontal  tubes  passing  into  and  between  the  balls  or 
blocks.  These  tubes  arc  open  on  their  outer  ends,  and 
1  on  their  inner  ends,  but  near  the  latter  they  are 
provided  with  numerous  holes  or  perforations.  The  oil- 
snpply  pip.  -  are  provided  with  suitable  taps,  and  the  flame 
is  lit  through  a  small  door  or  opening. —  K.  S. 

Electrical    Furnaces    [excluding    Air,    >j'<'.],   fmpts,    in. 
Siemens   Bros,  and  Co.,  Ltd.,  London.     From  Siemens 
and  II  dike  Akti-n  Gesellschaft,  Berlin.    Fug.  Pat.  11 
May  19,  L898 

i  iii.hoi  :..-.-  ai.  -,t  out  as  against  the  admission  of  air  to 
the  electric  an  through  the  layer  of  material  to  be  tr. 
It  is  proposed  to  ite  the  defects  "  by  employing  a  layei 
of  the  pulverulent  material  to  be  treated  of  sneh  a  depth 
that  neither  the  external  air  can  penetrate  throng! 
same  from  the  out-id.-,  nor  can  the  gas  produced  by  th< 
electric  arc  penetrate  through  the  same  from  the  inside,  and 
by  employing,  as  the   upper  movable  carboi  le,  ■ 

>u  tube  extending  up  through  the  layer  of  material,  so 
that  the  gases  produced  escape  through  the  same  without 
entering  into  combustion.  The  carbon  tub.  i-  provided  -.' 
its  upper  end  with  an  iron  cover  having  several  openings, 

to   which  are  connected  flexible   metal  tube-,  at    the  end-   ol 

which   tht  r'"g  through  them  enter    into  com- 

bustion with  the  outer  air,  the  tubes  being  made  of  -ueh  a 
size  that  the  flames  cannot   strike  back   through  them.  ■ 

when,  for  purp  -e  of  tapping  the  liirnace.  air  pent  Irate  into 
the  carbon  tube  from  below."  Reference  i-  made  to  Eng. 
Pat.  21,879  of  1894  tthi-  Journal,  1895,  1049)  \n 
irical  furnace  of  this  description  is  claimed,  and  then 
is  farther  claimed  .  .  "  the  combination  with  the  carbon  tube 
of  a  receiver  or  condensing  chamber  for  condensing  the 
vapours  or  fume-  produced  by  the  electric  an-,  which 
chamber  is  embedded  in  the  charge  of  material  to  be 
treated"  ;  and  "  An  electrical  furnace  having  ■  carbon  tube 
as   the   upper    in  .-diode    arranged    for    distilling 

[zinc]    .substances    and     condensing    the    products    and 
.-  described  with  reference  to  .  .  .  the  draw;- 

— J.  (      K. 

Gastt  by  Washing  •>/    Scrubbing,  Impts.  in  Apparatus 
Purifying.     II.  II.  Lake,  Southampton  Buildings.     From 
Fi  llin-r  and  Ziegler,   Bockenheim,  Germany.     '  ng    Pat 
17,644,  Jul)  27,  L897. 

I  in    washer  or  -.-rubber  i-  provided  with  a  series  of 
vertical  partitions  of  gradually  decreasing    length  from  the 
inlet  at  on.   end   to  th.    outlet  at    the  other.      From   the 
bottom   ol    each    partition    is  a  horizontal    perforated    plate. 
with  a  short  subsidiary  vertical  p  tired  to  its  other 

-   i-  turned  on,  the  pressure  tbi 
-  the  liquid  on  ea.-li  -nle  of  the  partition-  to 
different   height,  so  that   u   step-like  arningem.  nl    results. 
\nj   dust    in  the  gas  i-  stopped,  and    falls   to  the    bottom  ol 

the  vessel.  An  overflow  arrangement  is  used  at  the  exit 
,-nd.  Should  the  pressure  tali,  the  washing  liquid  cannot 
be  draw  u  l.i.  !.  :  the  only  result  i-  that  tie  Btep-like  an 

llielil    ol     .\.iler    levels    is    reversed. K.    S. 

i,'.v>,    and    the    Obtainment   of    Bg-Products    thcre/rom  ; 

Impts.      in     ami     Apparatus    fur     the     ManufactU 

I,.  Gobbe,  .linnet,  Belgium.     Eng.  Pat.  I7.976,  July 81) 

l-'';. 
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What  the  patentee  claims  is  as  follows: — "In  the  manu- 
facture of  gas  and  production  of  by-products,  the  separation 
of  the  rich  from  the  poor  gas  so  as  to  eliminate  the  by- 
products without  the  necessity  of  washing  the  whole  of  the 
gas  generated." 

"The  injection  of  steam"  for  producing  ammonia  with 
the.  nitrogen  of  the  fuel. 

Finally,  the  various  forms  and  apparatus  described  and 
illustrated.— R.  S. 

Lighting  Oils,  An  Improved  Method  of  and  Compound  for 
Treating.  J.  McKee,  Belfast.  Eng.  Pat.  20,062,  Sept.  1. 
1897.  l 

To  increase  the  luminosity  of  the  flame  obtained,  to 
destroy  the  smell  and  smoke,  and  to  neutralise  the  explo- 
sive properties  of  the  oil, 
the  latter  is  treated  with  a 
mixture  of  the  following 
materials,  which  may  be  in 
the  following  proportions  : 
— Powdered  naphthalene,  1 
cwt.  ;  common  salt,  7  lb. ; 
and  powdered  camphor,  7  lb. 
—1!.  S. 


Lamp  Black  and  other 
Carbon  of  Great  Density, 
An   Improved  Method  of 

and  Means  for  tin'  Manu- 
facture of.  G.  Wegelin, 
Ilondorf,  Germanv.  Eng. 
Pat.  12,184.  May  28,  L8S8. 

The  lamp  black  is  made  by 
burning  any  suitable  com  • 
bustible  material  in  the  usual 
way,  the  improvement  con- 
sisting in  producing  a  uniform 
pressure  on  all  parts  of  the 
flame  directly  above  the  level 
of  the  base  thereof.  This  is 
done  by  means  of  air,  com- 
pressed or  not,  admitted 
through  annular  openings.  By  this  means  all  parts  of  the 
flame  are  driven  either  to  the  centre,  or  against  the  external 
wall,  according  to  whether  the  air  is  admitted  outside  or 
inside  the  flame,  the  resulting  lamp  black  being  thereby 
rendered  much  denser  than  usual. — 11.  S. 

Burners  for  Petroleum  and  other  Hydrocarbons,  Impts.  in 
or  relating  to.  A.  J.  Boult,  London.  From  G.  Barthel. 
Dresden.     Eng.  Pat.  10,911,  May  12,  189S. 

The  improved  burner,  which  is  secured  on  to  a  reservoir 
containing  the  hydrocarbon,  consists  of  an  upright  supply 
pipe  provided  with  the  usual  collar-like  "starting  cup." 
The  pipe  terminates  in  a  small  gasifying  chamber  within  a 
solid  metallic  body,  shaped  like  an  inverted  cone  and  per- 
forated with  lateral  air  passages,  and  the  vaporised  hydro- 
carbon which  blows  upwards  from  an  orifice  in  the  gasifying 
chamber  mingles  with  the  air  and  enters  the  burner  top. 
The  latter  is  a  double-walled  mushroom  cap,  at  the  lower 
edge  of  which  the  combustible  mixture  issues  eircumferen- 
tially  and  burns  with  a  ring-shaped  flame  which  is  directed 
upwards  by  a  flange  which  extends  up  from  the  conical 
body.  The  flange  conducts  sufficient  heat  to  the  latter  to 
effectively  heat  the  gasifying  chamber.  The  flange  may  be 
cast  in  one  with  the  conical  body  or  it  may  be  detachable. 
The  complete  burner  is  claimed. — H.  B, 

Btinsen  Burners  for  Petroleum  and  other  Hydrocarbons, 
Impts.  in  or  relating  to.  A.  J.  Boult,  London.  From 
d.  Barthel,  Dresden.     Eng.  Pat.  10,912,  May  12,  1898. 

The  petroleum  rises  in  two  diverging  limbs  of  a  bifurcated 
pipe,  and  the  vapours  produced  pass  up  into  two  gasifying 
chambers,  from  which  they  pass  down  two  inclined  converg- 
ing pipes  which  meet  in  a  small  chamber  provided  with  an 
outlet  orifice.  The  small  chamber  is  closed  by  a  screw-cap, 
so  that  the  pipes  may  be  readily  cleaned  from  lamp-black 
when  the  cap  is  removed.     The  gas  burns  in  a  burner-top 


similar  to  that  described  in  Eng.  Pat.  10,911  of  1898  (see 
preceding  abstract).  In  an  alternative  construction  the  gasi- 
fying chambers  and  the  capped  chamber  are  omitted,  the 
converging  pipes  and  the  upper  parts  of  the  diverging  pipes 
being  cast  in  one,  and  screw-caps  placed  at  the  junctions  of 
the  two  sets  of  pipes  facilitate  the  removal  of  lamp-black. 
The  three  claims  are  for  burners  characterised  by  the  two 
arrangements  of  pipes  and  the  caps  for  facilitating  the 
cleaning  of  the  pipes. — H.  B. 

Vapour  Burners,  Impts.  in  and  connected  with.      L.  Durr, 

Bremen.     Eng.  Pat.  25,955,  Xov.  8,  1897. 
A  development  of  patentee's   Eng.  Pat.   12,771    of  1893. 
The   illustration  shows   the   simplest   form   of  the  present 
invention.     There  is  claimed  an  oil-vapour  burner  provided1 


i  u  ,  n  *  i  ,  i  i  ,  ,  ,  ■  ^  v  ^  ■.  ^  ■.  m.  >  '.  ■  >  ■.  .  ■    v  ,  ^  ^  ^ 


with  two  co-operating  burners  /  and  g.  and  wherein  the 
gasification  of  the  petroleum  is  effected  in  a  chamber  d  of 
ellipsoidal  or  other  suitable  form,  over  the  outside  of  which 
the  flame  from  the  rearward  burner  /  spreads,  whilst  the 
uninterrupted  flame  from  g  is  used  for  heating  or  illuminat- 
ing as  required.  The  chamber  d  is  first  heated  by  a  burn- 
ing wad  of,  say,  cotton-waste,  and  then  a  regulated  supply 
of  petroleum  is  admitted  from  a  through  the  perforations  c. 
The  second  claim  is  for  dividing  the  chamber  d  into  two 
compartments,  one  for  each  burner,  each  having  its  own  oil 
supply,  so  that  if  the  supply  to  g  is  temporarily  stopped, 
/'will  continue  to  heat  the  vaporiser,  and  the  burner  g  will 
at  once  enter  into  action  when  oil  is  again  admitted  to  it. 
The  third  and  foutth  claims  are  for  a  burner  arranged  upon 
a  wheeled  carriage,  and  adapted  for  heating  purposes,  the 
figures  illustrating  an  apparatus  connected  to  a  steam- 
boiler  furnace  by  means  of  a  cone  which  is  provided  with 
circumferential  apertures  to  admit  a  supply  of  air,  the  air- 
supply  being  controlled  by  a  slotted  valve. — H.  B. 

Incandescence  Gas  Lighting,  Impts.  in.     E.  Salzenberg, 
Crefeld,  Germany.     Eng.  Pat.  20,319,  Sept.  3,  1897. 

In  order  to  use  gas  under  pressure  of  three  atmospheres  or 
upwards  for  incandescence  lighting,  the  patentee  proposes 
to  prepare  the  mantle  so  that  it  will  not  be  broken  up  or 
blown  away.  Several  mantles  in  the  unburned  state  are 
drawn  over  one  another,  and  incombustible  threads  of 
asbestos,  platinum,  or  the  like  are  passed  through  them. 
After  burning  off,  "  the  threads  are  so  secured  around  the 
outermost  layer  of  incandescence  material,  as  well  as  secured 
to  the  burner  or  burner  support,  that  the  incandescence 
body  is  enclosed  with  a  netting  of  incombustible  threads  or 
wires,  and  cannot  be  blown  off  or  destroyed  by  means  of  the 
high  gas  pressure."  The  claims  relate  to  mantles  so  pre- 
pared, and  there  is  also  claimed  "  the  improved  method  for 
the  production  of  an  incandescence  gas  light,  characterised. 
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by  the  supply  of  the  gas  to  the  incandescence  body  at 
a  pressure  at  which  a  light  of  golden  yellow  colour  is 
caused." — II.  B. 

incandescence    Oil  Lamps,   Impts.   in    Burners  jar.      G. 
Kmn,  Copenhagen.     Eng.  Pat.  l'I.ii  I,  Sept.  14,  1897. 

Iiu    lamp  i-   of  the   usual   circular-wick    type:  the   wick 
surrounded   bj  a  ical  cap  having  at  the  top 

pening,  between  the  edge  of  which  and  the  edge  i 
spreader  is   left  a  free,  narrow,  and  annular  -pace,  placed 
almost  over  the  upper  edge  of  the  wick.     The  mantle  -ur- 
mouut-    the   whole    aa  usual.     In    this    invention    there    i- 

pi  l  our  the  outer  wiekti.br   (but  within  tin-  above- 
mentioned  conical  cap)  a  cylindrical  cover,  the  uppei  edge 

i  Bjch  i-  1»'  I  rests  upon  the  l  >p  of  the  v. 

'I'll.-  cover  may  simply  rest  on  the  wick  and  be  free  to 
move  np  and  down  with  it,  or  it  maj  rot  on  an  inn.' 
projection  of  the  conical  cap,  so  that  the  wick  must  be 
raised  a  little  before  it  i-  in  contact  with  the  edge.  Th 
claim  is  lor  the  burner  fitted  with  this  cover,  and  it  is 
stated  that  th.'  Bmoking  of  the  flame,  caused  by  uneven 
edges  of  the  wick,  is  thus  avoided,  since  'he  gas  is  only 
oped  on  tin-  inner  side  of  tin-  wick. — H.  B. 

Incandescent  Vapour  Lamps,  Impts.  <«.     G.  F.  Bed 
London.     From    V.  Posno    and    1..  Morrison,  Antwerp. 
Eng.  Tat.  10,792,  .May  I  I,  1898. 

I  hi  KB  is  claimed  a  lamp  in  which  an  auxiliary  Main,  b 
ili,  tub"  containing  tin-  main  wick,  the  vapour  prod 
From  the  oil  sucked  up  bj  tic  latter  being  burned  in  a 
Bunsen  burner  within  a  mantle  as  usual.  Tin-  auxiliary 
burner  (winch  is  specially  claimed)  is  of  tin-  Bunsen 
,M„..  ;,„ii  must  therefore  itself  receive  a  preliminary 
beating  to  start  tic  .volution  of  vapours.  For  this 
purpose  there  is  provided  a  device  consisting  of  a 
cylindei  within  the  reservoir,  tic  screw  cap  of  which 
carries  a  wire  ami  plug  which  .lip-  into  the  petroleum. 
Xhe  cap   i-  mi  d    removed    with    the   plug;  the 

latter  is  ignited,  and  is  then  used  to  give  the  preliminary 
healing  to  the  auxiliary  burner.— II    I: 

I  etuleni  Generators,  Impti.  in  or  connected  with.    J.<1    \. 
Kitchen,  Manchester.     Bog.  Pat.   17,798,  July  29, 1897. 

A     .   LBB1DI     container  ha-     it-    base    COmpOSed  Of    a   pOTOUS 

material  which  may  be  compressed  bj  n  gland  in  order  to 
regulate  the  rate  al   which   water  contai I   in  an  exterior 

through  th.    material  to  the  carbide.     In 

order  t..  -lop  the  acti ml  rely,  the  bottom  "i'  the  container 

may  be  screwed  "i  otherwise  preset  -1  a  sher  in  the 

bottom  of  tl  ii  vesseL     In  another  type  of  the  appa- 

topped  by  'In  pressnn 

.  forcing    the    water   back    from  the    porous 

,^  „|,,|,.  th  a  bi  ii  :.'  'ic  bottom 

of  the  exterior  vessel.— J.  A.  B- 

,!,,,,  Qas,  ftnpts.  in  and  relating  to  the  Manufactun  if. 
Bull,  Eritb.    From  Josse  and  Defays,  Lille,  ] 
Rug,  Pat  18,855,   \» 

I'm  -apply  of  water  to  carbide  contained  on   superimposed 
els  is  i  onrroUed  by  >   spring  which 


from  Calcium  Carbide,  A  Method  of  Manu- 

,j      II.    W  .chain.    Dublin,      ling.    1'at.    18,971, 
17,  I -'.'7. 

A  cylindei  having  a  lid  sealed  in  a  mercury,  lute  has  divisions 
forming  eh  Water  i-  brought  on  t..  the 

sarbide   from   a   cylinder   of  precise!}    the    -..uc  capacity 
placed  above  ih.    carbidi    cylindi  i       raps,  valves,  wnsl 
puru  ilderol  ordinary  construction  are  pro- 

vided,   .i    \   B 


Impts.  in  and  connected  with  Apparatu  i 
tht  Manufacture  of .    O.  Munsterberg,  Berlin.     Eng.  Pal 

19,010,  Aug.  35,  1897. 

A  valve  on  a  pipe  by  which  WBter  can  pass  to  a  carbide 
holder  i-  opened  by  a  projection  which  descends  with  the 
bell  of  the  gasholder ;  ami  when  the  first  carbide  holder  i- 
exhausted,  a  second  projection  operates  on  the  valve  on  a 
pipe  leading  to  a  second  carbide  holder.  A  device  for 
automatically  cutting  off  communication  between  the  gas- 
holder and  a  carbide  holder  when  opened  for  r,  char., 
an  I  automatically  restoring  communication  when  the  carbide 
holder  is  .  losed  again,  i-  describe  I.  For  use  w  i;h  genet  i 
in  which  carbide  is  fed  into  water,  an  endless  band  for 
delivering  tin-  carbide  from  a  hopper  to  the  generator  i> 
driven  by  a  separate  motor  or  by  transmission  gearing  from 
the  bell  of  the  gasholder  ;  or.  by  another  device,  collide  is 
delivered  from  chambers  in  a  rotating  drum  into  the  water. 
a  partition  separating  the  shoot  fn  m  the  chamber  in  which 
the  greater  part  of  the  gas  is  generated  in  apparatus  in  which 
cirbi  le  i-  fed  into  water,  is  also  described. — .1.  A.  Ii. 

Acetylene  Gas,  Impts.  in  Apparatus  for  tht  Autowmtit 
Supply  of  Carbide  of  Calcium  in  the  Production  of. 
1'.  L  Kieffer,  I'aris.  Eng.  Pat  20,142,  Sept.  1.  1897 
(under  inn-mat.  Convention). 

I'm  carbide  i-  contained  in  a  hopper  attached  to  a  bell 
floating  in  a  tank  with  hopper-ehap  d  ba-c.  from  which  the 
residue  i-  removed  through  a  cock.  The  bottom  of  the 
hopper  has  an  outlet  which  i-  closed  by  a  flap-  or  ball-valve 
operated  through  a  rod  by  a  float  which  is  supported  bj 
water  in  the  tank  when  the  bell  descends  below  a  certain 
level.  When  the  bell  i-  raised,  the  float  being  nolo 
supported  by  th  -  water,  keeps  the  valve  pressed  on  its  -eat, 
and  prevents  carbide  p  ssiog  from  the  hopper  into  the  water. 

—J.  A.  H. 

Icetylvm  Gas,  Impts. in  Apparatus  for  the  Production  of. 
II  de  Thiersanl  and  W.  A.  Coulson,  both  of  London. 
ling.  Pat.  1584,  .Ian.  40,     - 

CutBID*  in  a  suitable  cage  is  surrounded  by  a  perfoi 
spiral  tube,  up  which  water  pa--.-  from  a  cavity  which 
communicates  with  an  outer  casing,  into  which  the  water  i- 
passed  in  the  first  instance  by  inverting  the  apparatus  and 
opening  a  cock  which  communicates  with  a  ea-iug  which 
has  previously  been  tilled  with  water.  An  exit  pipe  and 
safety  lube  are  provided.  — ,1.  A.  II. 

Acetylene  Gat  Generators,  Impts.  in.  A.  Williamson, 
Greenock,  Renfrewshire.  ling.  Pat.  9.'j45,  April  96, 
1898. 

A  \  i  --i  i.  is  divided  into  three  superimposed  compartm 
the  lowest  "i  which  contain  « 

fed  with  water  from  the  middle  compartment, into  which 
the  gas  generated   in  the  apartment  passes,  and 

expel.-  water  through  a  sealed  tube  into  th.   top  compart- 
ment.      Ih.     valve-    on    the    tubes    by     which    water    p. 

from  the  mi-Idle  to  the  lowest  compartment  are  opened 
when  th.-  lids  of  the  carbi.l.  chambers  are  screwed  borne 
after  the  chambers  are  filled  ;  the  flow  of  water  then  i 
laics  it-elf  according  to  the  rate  al  which  ga-  i-  withdrawn 
for  consumption  from  the  upper  part  of  the  middle  com- 
partment.— -I.  A.  B. 

I         ■  .:   i .      i  F.       Schftlke, 

Berlin.     Eng.  Pat  10, 105,  M... 

Tm  deliver;  pipes  of  a  number  of  generators  are  seal, 
containing    liquid,   which    may   servi 
washing  the  gas,    The 
difl'i  I   the  delivery  pi] 

depths,  so  that   the  generators  come  into  operation  in  turd 
automatically.    Two  or   more  liquid   traps  for  thi 
be  used  in  order  to  wash  or  purity  it  thoroughly. — J.  A.  I!. 

Calcium  Cm''  I  ting,  for  use  in  Acetylene  Generators* 
J.  Sartig,  Cassel,  Germany.    Eug.  Pat.  10,763,  May  i;. 
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In  order  to  facilitate  the  fall  of  calcium  carbide  from 
hoppers  into  water,  it  is  comminuted  with  :i  to  G  per  cent. 
of  tale,  lyeopodium  or  other  material,  which  will  act  as  a 
lubricant,  but  is  unaffected  by  water  or  the  gas. — J.  A.  ]'.. 

m— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Benzene,  Absorption  of,  by  Minns  of  Water  and  Paraffin 

Oil.     E.    Miiller.       j.    liir     (iasbe'leuchtung,    41,    [27], 
433  —  435. 

Absorption  of  Benzine   by  Means  of  Water  at  Different 

Temperatures. — This  question  is  of  importance,  inas- 
much a-  the  gaseous  products  from  gas  works  and  coke 
ovens  are  passed  through  water  in  order  to  remove 
ammonia,  an  operation,  which  in  the  ease  of  coal  gas  gives 
rise  to  a  diminution  of  candle  power,  and  in  the  coking  of 
coal  to  a  decrease  in  the  yield  of  benzene.  The  apparatus 
u~ed  by  the  author  for  determining  the  absorption  of 
benzene  by  water  consisted  "f  a  150  c.c.  flask,  filled  with 
100  c.e.  of  freshly  boiled  distilled  water.  The  tube  admit- 
ting the  air  charged  with  benzene,  reached  to  the  bottom 
of  the  flask,  the  aqueous  vapour  discharged  from  the  latter 
being  absorbed  in  two  tubes  filled  with  calcium  chloride. 
I'he  tubes  ami  flask  wire  weighed  before  and  after  each 
operation,  the  increase  in  weight  being  due  to  benzene 
absorbed.  The  results,  which  are  given  in  the  following 
tabic,  show  that  benzene  vapour  is  not  taken  up  by  water 
in    direct    proportion    to    its   pressure,    as  at    lj  ,    with  ail- 


containing  7-59  per  cent,  of  benzene,  the  proportion  of 
water  to  the  volumes  of  benzene  absorbed  was  as  100  is  to  51, 
whilst  with  air  containing  only  1 *55  per  cent.,  the  ratio  was 
as  100  to  23.  Henzene  vapours  do  not  behave  like  a  so-called 
"  permanent  ga>,"  in  accordance  with  Henry's  law,  and  the 
solubility  in  water  is  thus  not  in  direct  proportion  to  the 
pressure.  In  a  mixture  of  air  and  benzene  vapour,  the 
less  the  proportion  of  the  latter  present,  the  greater  is  that 
of  the  volume  dissolved  out.  Although  in  practice  this  loss 
in  dissolved  benzene  may  be  disregarded,  it  is  nevertheless 
noticeable  when  an  excessive  quantity  of  water  is  used  for 
scrubbing  purposes,  in  consequence  of  the  great  value  of 
benzene  as  a  carbnretting  agent. 

Absorption  of  Benzene  in  Paraffin  Oil. — The  paraffin 
used  was  the  "Paraffinum  liquidum "  of  the  German 
l'harmocopeeia.  It  has  a  specific  gravity  of  0 ■  880 — C'890 
at  15  ,  boils  at  about  360°,  docs  not  separate  any  solids 
when  cooled  to  a  temperature  of  0°  to  —2°,  or  experience 
any  loss  or  gain  in  weight  when  brought  into  contact  with 
air.  The  apparatus  consisted  of  a  flask  representing  the 
volume  cf  air  used  for  each  experiment.  From  this  the  air 
was  made  to  pass  through  a  safety  bottle,  two  cylinders 
containing  well-dried  calcium  chloride,  and  a  carbnretting 
bottle  charged  with  benzene.  The  percentage  of  the  latter 
was  regulated  by  a  device  inserted  between  the  last  cylinder 
and  the  carburettiug  bottle,  which  made  it  possible  to  put  the 
carburetting  bottle  wholly  or  partially  out  of  use.  The  air 
charged  mere  or  less  with  benzene  was  then  introduced  into 
the  absorption  vessels,  which  were  filled  with  paraffin  oil' and 
kept  cold  by  immersion  in  ice.     After  the  completion  of  each 


trial  the  absorption  vessels  were  closed  and  not  weighed 
until  they  had  assumed  the  temperature  of  the  laboratory. 
The  air  leaving  the  last  absorption  vessel  was  tested  for 
benzene  by  passing  it  through  a  nitrifying  mixture,  the 
odour  of  nitrobenzene  rendering  it  possible  to  detect  the 
presence  of  0*4  C.C.  of  benzene  vapour  in  10  litres  of  air. 
The  duration  of  the  trials,  although  different,  had  no  marked 
effect  on  the  results  ;  the  absorption  in  the  separate  vessels, 
however,  varied  with  the  percentage  of  benzene  contained  in 
the  air  employed  ;  thus  with  air  containing  3  to  8  per  ecu',. 
(by  vol.),  about  90  per  cent,  of  the  total  quantity  of  benzene 
uas  absorbed  in  the  first  bottle,  9  per  cent,  in  the  second, 
1  per  ceut.  in  the  third,  and  0  ■  1  per  cent,  in  the  fourth  ; 
whilst  with  air  containing  only  about  1  per  cent,  of  benzene, 
40  per  cent,  was  found  in  the  first  bottle.  30  per  cent,  in  the 
nl,  20  per  cent,  in  the  third,  and  10  percent,  in  the 
fourth.  It  was  also  found  by  experiment  that  efficient 
cooling  greatly  influences  the  solvent  action  of  paraffin  oil 
lor  benzene;  thus  the  loss  which,  at  a  temperature  of  17 
amounted  to  13*36  per  cent.,  was  reduced  too  per  ceut. 
when  the  oil  was  cooled  in  a  mixture  of  ice  and  salt. 

This  method  has  been  used  for  some  time  for  the  estima- 
tion of  benzene  vapour  in  the  gas  froai  coke  ovens. — D.  B. 

Coking  in  By-Product  Ovens.     J.   H.  Darby.     J.  Iron  and 
Steel  lust.,  May  1898. 

It  is  stated  that  though  well-made  beehive  coke  leaves  little 
to  be  desired  as  regards  economy  in  the  blast  furnace,  data 
have  been  secured,  which  go  to  show  that  well-made  retort 
coke  gives  equally  good  results ;  moreover,  there  are  fuels, 
which  cannot  be  coked  satisfactorily  in  beehive  ovens,  which 
nevertheless  produce  a  merchantable  coke  in  retort  ovens. 
There  has,  no  doubt,  been  much  prejudice  against  the  use 
of  retort-coke,  for  which  the  author  considers  there  is  little 
ground.  It  is,  for  instance,  said  to  contain  more  water  than 
coke  produced  in  the  beehive  oven,  owing  to  quenching 
outside  the  oveu.  Contracts  for  retort  coke  have,  however, 
been  carried  out  in  more  cases  than  one,  where  it  was 
undertaken  that  the  water  and  ash  together  should  not 
exceed  12  per  cent.,  and  seeing  that  10  per  cent,  of  ash  is  a 
fair  average  for  good  coke,  very  little  room  is  left  for  an 
excessive  quantity  of  water.  Ketort  coke  is  not  so  bright  in 
appearance  as  beehive,  and  it  is  different  in  shape.  What- 
ever the  effect  of  this  dissimilarity  may  be,  the  fact  remains 
that  with  the  increased  yield  of  coke  per  ton  of  fuel  and 
the  substantial  return  iu  by-products,  the  comparison  is 
highly  in  favour  of  retort  coke,  which  fetches  the  same  price 
as  beehive  coke  made  from  similar  fuel. 

Taking  coke  at  12s.  per  ton,  tar  at  I7s.  per  ton,  ammonium 
sulphate  at  8/.  15s.  per  ton,  and  light  oil  (containing  72 
per  cent,  of  benzols)  at  7id.  per  gallon,  the  respective 
gross  values  obtained  from  loo  tons  of  suitable  dry  fuel, 
containing  30  per  cent,  of  volatile  matter,  would  be  as 
follows :  — 

£    s.    ./. 

Coke,  70  per  cent,  at  12*.  per  ton -12    a    0 

Tar,  f  76  per  cont  of  fuel,  and  at  17s.  per  ton i    0    a 

Sulphate.  1*25  per  cent,  of  fuel,andatSl.lo£.per  ton    10  is    I) 
Light  oil,  :'•:(  gallons  per  ton, and  at  7  W.  per  gall...    10    i"    3 


Deducting  the  cost  of  materials 
values  are: — 


and    manufacture    the  net 


E    s.    >l. 


Coke,  70  tons  at  Us.  a./,  tils,  less  Is.  9d. 
per  ton  for  labour,  stores,  Jcc.)  less  lea 
tons  washed  and  ground  fuel  at  fcs.  :>>/... 

Steam.  1*25  lb.  per  lb.  el" coke  made,  equal 

to  88  tons  water  evaporated,  say,  by  13 

tons  of  fuel  at  3s.  Git 


Tar.  f  75  tons  at  17s 4    0    9 

Sulphate  of  ammonia,  1*25  tons  at  5*.  ljs. 
is/.  15s.  less  37.  for  acid, labour,  steam, 
stores,  Ac.) 7    3    9 

Light  oil.  3*3  gallons  per  ton  at  tut.  ("\>l. 
less  lid.  for  labour,  oil,  stores,  ic.) 8    5    0 


10  IS    0 


19    9    6 


E30 


"  Noth. — Nothing  has  been  allowed  for  establishment  charges  01 
for  depreciation.  The  finished  benzenes  have  been  calculated  in 
the  terms  of  light  oil  for  sake  of  convenience  and  the  figures  are 
frctn  actual  practice." 
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( )f  the  net  profits  obtained,  coke  and  tteam  yield  about 
36  per  cent  and  the  byproducts  CI  per  cent.  The  cost  of 
a  beehive  oven  to  produce  7  tone  of  coke  pei  week  will  be 
about  'in/.  \  retort  oven  to  produce  25  tons  of  coke  per 
week  v.itli  full  complement  of  chemical  plant  n>  recover  the 
product*,  including  90  and  JO  per  cent,  benzol-  and  solvent 
naphtha,  will  cost  about  8007.  when  50  are  erected.  Hence 
to  make  the  same  quantity  of  coke  aa  the  retort  oven  there 

are  required:  — 

E    - 

n.w  ovens,  coating 814 

Add  proportion  "i  boilers  and  cl 
ovens  require  al   leaal  two  large  Lanca* 
-lur.-  boilers)  :— 

t     v.    ./. 

Betting  boilers..    100   »   o 
Chimne-. 260   o   o 


6980    0    0 


40    0    0 

fi.-.l    "    ii 


I "i, t  ol  the  retort  ovi  ns  and  chemical  plant  per  oven 

over  beehive  is  therefore  546/.     The  net  revenue  per  oven 

.,.  r  annum  in  bj  -products  at  present  | -  35  tons  of  fuel 

per  week    ■    50  weeks  =  I750tons,at   19/.  9*.  6d.  per  100 
,„,,.  |40/.   16s.  Sd.    Mosl   modern   retort  ..veus 

represent  long,  narrow,  horizontal  chambers,  in  some  cases 
and  about  5  ft  6  ins.  high.  The  width  is  varied 
to  mil  the  fuel  under  treatment.  As  a  general  rule,  highly 
bituminous  coals  require  a  wide  oven,  and,  consequently, 
comparatively  slow  coking,  to  obtain  the  hest  results.  Coals 
Ion  in  volatile  matter  reqnire  quick  coking  -n  a-  to  produce 
ahardcoki  As  the  retort  oven  furnishes  its  own  gas  for 
tbecokiog  of  the  fuel,  it  is  essential  to  ensure  continuous 
working  of  the  ovens  t"  provide  a  regular  source  of  heat, 
and  thej  should  be  kept  at  work  continuously  <l;i\  and  night 
throughout  the  week  ii  the  hesl  results  are  to  he  obtained. 
It  i-  of  very  great  importance  to  introduce  the  fuel  into  an 
oven  in  the  proper  condition.  The  almost  universal  prac- 
tice "i  washing  coal  for  coking  introduces  a  large  percent- 
ol  water,  and  even  if  the  fuel  is  allowed  to  drain,  the 
percentagi  ol  moisture  will  of  ten  be  n  ot  19  with  vcrj  fine 
fuel,  and  anlest  adequate  steps  are  taken  to  remove  the 
surplus  water,  il  is  troublesome  in  man}  ways.  The  author 
has  determined  the  heat  carried  awaj  bj  wain  in  fuel  con- 
taining 4  per  cent,  of  combined  water  and  i.  8,  and  12  per 
cent,  oi  added  water,  the  laltei  being  a  i  ommoo  pi  rcentage. 
The  following  are  the  results  compared  with  the  I"  al  carried 
away  by  Ih  I  i — 


would  be  on  prices.  The  demand  for  tar  and  its  principal 
constituent,  pitch,  i-  likely  to  increase  very  considerably. 
The  production  of  ammonium  sulphate  in  the  United  King- 
dom for  the  years  18'J6  and  189"  was  : — 


Ii  will  be  seen  that  the  heal  in  the  watei  vap in  So.  IV. 

is  2*7  times  as  much  as  the  heat  carried  awaj  bj  the  gas, 
lliiv  ,.  :,  source  ol  verj  great  loss.  There  i-  the  neat 
required  as   shown  to  drive  off  the  surplus  watei   a- -nam. 

the   large)}    increased   condensing  power  to  i Ii  ose  the 

watei  vapour  in  the  gas  from  the  ovens,  the  deterioration  of 
the  lining  of  the  ovens,  slower  working,  thai  is  a  smaller 
output  of  coke  per  oven,  and  the  dilution  ol  the  ammonia 
liqnoi  i".  ili      hi  plui  » 

The  point*  i"  1 bscrved  in  the  i  retort 

are,  (1)  thai  all  pans  should  as  far  as  possible  be 
capable  of  examination;  (8)  that  il  should  be  possible  to 
oli-cisc  the  beating  flues  on  either  side,  so  thai  the  regula- 
tion of  gas  unit  an  snpplii  -  can  be  propei  ly  controlled  •,  and 
the  nighly-heated  lining  should  h.  Independent  of  the 
struotnre,  so  tl  al  il  ma]  be  renewed  when  accessary, 
and  noi  be  used  for  carrying  the  uppci  portion  of  the  oven. 
The  efficiency   of  a  rei  on  thi  tact  thai 

all  the  gas  liberated  during  the  coking  of  the  fuel  is  drawn 

off  and  treated  foi   tar,  bens ,  ammonia,  Ac.,  before  it  is 

returned  to  bora  in  the  heating  Hue- of  the  ovens,  With 
regard  to  the  recover]  ol  bj  | Iucts,the  question  arisi 

to   what    the   effecl    Of    :<    general    adoption    of  retort    ovens 


Oas  works rj:.i:<-. 

Iron  work- n;.:,i  l 

Shale  works 37,623 

ovens,  producers,  and  carbonising 

work- 9,078 

Total 100,909 


1887. 


i  8.784 
17,779 
37,163 

li  i.e."  I 


198.880 


When  sulphate  was  about  7'.  per  ton,  early  in  18S7,  many 
of  the  sodium  nitrate  mines  in  Chili  were  closed  owing  to 
the  consequent  low  prices  of  nitrate.  The  production  of 
nitrate  amounted  in  1897  to  1 ,080,000  tons :  there  is.  there- 
fore, room,  with  the  margin  of  profit  shown,  to  extend  the 
trade  in  sulphate  to  almost  an  unlimited  amount  and  ivpla-  I 
nitrate.  With  regard  to  benzene,  il-  qualities  a-  an  enrich- 
ing agent  for  illuminating  gas  are  so  great  thai  one  volume 
is  equivalent  to  nearly  2J  volumes  of  light  petroleum  spirit, 
so  that  a  gasmaker  could  affoid  to  pay  nearly  2]  times  tin 
price  of  petroleum  spirit  for  90  per  cent  benzene  for  enrich- 
ing purpose-,  in  which  case  the  consumption  would  be 
aluio-t  unlimited. 

steam  must   also  be  considered  as  a  by-product     The 
heated  gases  leaving  the  ovens  arc  conducted  into  a  main 
flue,  and  before  they   pass  into  the  chimney   their  tempera 
tare  is  reduced  b]    passing  them  thiongh  flues  of  boi 
arranged  in   series  with   the  chimney.     lf   maj    be  tfa 
large  portion  of  ihis  steam   is  employed  In  working  the 
machinery  accessary  for  thi  us,  sucb  as  exhausters, 

stills,  pumps,  Stc.,  but  in  determining  the  value  of  the  by- 
products thi  'in  has  been  allowed  for.  —  1)    15. 

Ketopentamethylene,  Occurrence  of,  in  Oil  of    WeoA-Tar. 
II.   Mettner  and   D.  Vorlander.     Bar.  31,  [12].  I 

\ idikg    to    Vorlander    and    Hobohm    (this    Journal. 

1896, 682),  ketopentamethylene  can  be  readilj  delected  in 
wood-tar   oils   by   it-   condensati  ildehydes.      It- 

absenee  in  mosl  oils  examined  by  the  authors,  is  attrib 
to  the  circumstance   thai   in  subjecting  the  crude  oils  to 
rectification,  the  gaseous   products   are    almost   invariably 
passed  through  null,  of  lime,  whieh  retains  all  ketones. 

III.    authors  have  obtained  ketopentamethylene  by  the 
desire  illation   of  calcium    succinate,  the   fraction 

boiling  at   100      160   yielding  dibenzalketopentamethyl 
when    shaken    with    ben/aldehyde    and    caustic    Bods.       M\ 
cooling  the  iving  the  receiver  in  a  long  upright 

and   subsequent!*!  passing  them  through  a  - 
of  receptacles  Burrounded  by  a  freezing  mixture,  a  colourless 
mobile  liquid  i-  obtained  boiling  at  20  —  10  .     Its  vapour  was 
found  to  impart  a  green  colour  to  a  pine  shnving  moistened 
with  hydrochloric  acid,  a  reaction  pointing  to  the   presenci 
of  furfurane  I  farane  i  <  ,II,<  >,  and  its  homologues. —  IV  H. 

Oil  Field    >   I      ■  .   I       Ke,    My  Developed.     T.  I>. 
Miller.     Eng.  and  Mining  J.  1898,85, 
lV.Titoi  1 1  m  was  discovered  at  L'orsicana,  Texas,  priot 

is'.il    l,\      \  :.t     no    attempt     was    made  to    collect   ll 

until  thai  year,  when  wells  were  sunk,  varying  in  depth 
from  1,000  ft,  to  l.i  i  in  ft.  to  the  top  of  the  oil  bearing  -and. 

which  is  f i  in  to  40  ft.  thick.     The  oil  rock  i-  ---t  i 

-hale:    it   lies   very   regularly   and    dins    to    the   south 
about    1  ft.   in   100.     Al    the   present    lime   then 
Km  producing  wells,  some  of  them  not   mote  than  20 
apart,  and   there   is   still   no   appreciable  diminution  in   the 
flow  of  the  individual   wells.     Of  the  total  number  of  n 
drilled, not  quite   10   per  cent   have  proved   non-produ 
or  dry  holi  -.     A  regular  system  of  drilling  is  bciue;  ca 
out  for  the  purpose  of  determining  the  ex  n  t  extenl  i  t  th 

..II  field,  and,  In  the  i te  of  these  opi  rations,  an  extet 

field  has  1 n  discovered.     At  one  place  where  ■  flow 
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of  natural  gas  was  discovered  at  a  depth  of  1,040  ft.,  the 
static  pressure  of  the  gas  was  over  200  lb.  Up  to  the 
present  all  of  the  oil  obtained  has  been  used  for  fuel, 
except  a  small  portion,  which  has  been  used  for  gas-making. 
For  the  latter  purpose,  the  oil  gives  very  satisfactory 
results,  yielding  from  5'50  to  5'75  candles  per  gallon  of 
oil  used,  whilst  as  high  a<  32  C.P.  gas  can  be  made  with  it. 
A  sample  of  the  crude  oil  gave  the  following  results 
when  examined  by  E.  H.  English  :  —  The  oil  was  very 
dark  brown  and  opaque,  but  thin  and  fluid  at  60'  1'. ; 
sp.  gr.  at  60°  i\,  0-8292.  On  fractional  distillation  the 
oil  vieldtd  : — 


Temperature.         Per  Cent,  by  Volume.       Specific  Gravity. 


130°— 200°  F. 
200°— 300=  P. 

30  I  -  I""    F. 
ton'— sun0  F. 
500=—  600?  F. 
600'— i 
Above  665°  P. 


2-80 

D'0653 

12-70 

0-7191 

17-60 

0-7680 

15-70 

0-8012 

1420 

0-8345 

32-20 

0-8627 

2  70 

0"9S59 

—A.  S. 

Bitumens,    Californian  ;   The    Technoloyi/  of.     8.  F.  Peek- 
ham.     J.  Franklin  Inst.  146,  [1],  4c— 54. 

1  hk  author  records  in  this  paper  the  work  done  in  connec- 
tion with  the  chemistry  and  technology  of  Californian 
bitumens  since  1665.  From  personal  experience  in  1866, 
he  concluded  that  California  oil  could  not,  when  refined, 
compete  with  Pennsylvania  oil  in  illuminating  power,  an 
opinion  confirmed  more  recently  in  an  attempt  to  produce 
a.  first-class  burning  oil  from  the  former,  regardless  of  cost. 
Very  good  lubricating  oils  are,  however,  obtainable,  the 
products  of  the  green,  brown,  and  black  crude  oils  standing, 
in  point  of  quality,  in  the  order  given. 

On  extracting  the  nitrogenous  basic  oils — discovered  in 
California  oil  by  Salathe — by  the  aid  of  sulphuric  acid,  and 
subjecting  them  to  distillation,  pyridine  and  quinoline  were 
detected.  These  oils  dissolved  readily  in  acid,  their 
hydrates  being  then  precipitable,  by  sodium  hydroxide,  as 
cream  coloured  flakes,  which  on  exposure  to  the  air  turned 
brown  and  gradually  evaporated  completely,  at  the  ordinary 
atmospheric  temperature.  The  acid  tar  obtained  in  refilling 
the  lubricating  oils  was  soluble  in  alkaline  solutions,  and 
that  from  the  green  oil  was  brown  and  more  nearly  fluid 
than  that  from  the  black  oil. 

The  author  found  the  so-called  ''crude  paraffin"  from 
Torrey  canon  to  be  an  unsaturated  hydrocarbon,  presumably 
a  solid  olefine  or  naphthene,  and  he  agrees  with  Mabery 
<^this  Journal,  1898,  3S),  in  ascribing  the  main  constituents 
of  California  oil  to  the  C»H2n  series,  his  personal  experi- 
ments tending  to  demonstrate  the  presence  of  a  large 
proportion  of  benzene  and  its  homologues — a  circumstance 
explaining  the  difficulties  in  the  way  of  preparing  a  good 
iUuminant  from  these  "ils. 

He  attributes  the  polymerisation  of  the  oils  and  the 
vapidity  of  their  conversion  into  "maltha  "  and  asphaltum, 
largely  to  their  content  of  unstable  compounds  of  nitrogen 
and  sulphur. — C.  S. 

Petroleum  from  Kleczauys,  Galicia,  The  Heat  of  Vaporisa- 
tion of  Fractions  of'.  V.  Svniewski.  Zeits.  angew. 
Chem.'l893,  [27],  621. 

Tin:  author  has  submitted  the  petroleum,  obtained  from 
Kleczauys  in  Galicia,  to  fractional  distillation,  and  has 
determined  the  specific  heat  and,  by  a  specially  devised 
apparatus,  the  heat  of  vaporisation  of  each  of  the  fractions, 
which  distil  at  intervals  of  20"  C.  between  the  limits  of 
iln  C.  and  25tt"  C.  separately.  Above  250°  C.  determi- 
nations could  not  be  made  with  accuracy,  owing  to  experi- 
mental difficulties,  arising  out  of  the  high  temperature 
required. 

The  author  corroborates,  in  the  case  of  the  Kleczauys 
petroleum,  the  results,  obtained  by  Pawlewski  [Kosmos, 
1893,  6]  with  other  petroleums,  that  the  specific  heat 
diminishes  as  the  boiling-point  of  the  fractions  rises, 
though    the   actual   values   for   the   specific   heats   of    the 


Kleezanys  fractions  are  somewhat  higher  than  those  found 
by  Pawlewski  for  the  other  petroleum  distillates. 

The  heat  of  vaporisation  for  the  fraction  boiling  between 
110°  C.  and  130°  C.  is  63-54  calories,  and  decreases  to  a 
minimum  of  60-00  calories,  for  the  fraction  boiling  between 
170"  C.  and  190°  C.  Above  190"  C.  it  increases  with  the 
boiling-point  to  a  value  of  62-56  calories  for  the  fraction 
boiling  between  230°  C.  and  250'  C. 

It  is  suggested  that  this  increase  at  high  temperatures  is 
due  to  the  partial  breaking  down  of  the  heavier  hydro- 
carbons into  lighter  ones,  which  have  a  greater  heat  of 
vaporisation. — J.  F.  B. 

Petroleum  Spirit  from  Baku,  Detection  of  Di-isopropyl  in. 

O.  Asc'han.      Berichte,  31,  [11],  1801. 

See  under  XXIII.,  page  798. 

Naphtha  {Petroleum')   Acids,  Some  Properties  of  the  Salts 
of  the,   and    Qualitative    Distinction   of  the    latter  from 
Salts  of  the   Fatty  Acids.     K.  Cbaritschkow.     J.  russ. 
phv<.-chem.   Ges.  29,  691—696  ;    Cbem.  Ceotr.  1898,  1 
[23],  1191. 

According  to  Holde's  experiments,  naphtha  acids  are 
formed  from  neutral  petroleum  by  treating  it  with  air  in 
presence  of  alkali.  Lissenko  and  Zalosetzky  have  shown 
that  small  quantities  are  formed  by  distillation  of  the  petro- 
leum. The  author  separated  out  from  the  crude  distillate  a 
liquid,  which,  after  purifying  by  re-distilling  several  times, 
was  obtained  colourless  and  nearly  odourless,  had  a  specific 
gravity  of  0-961  at  20'  C,  and  distilled  undecomposed  at 
100  mm.  Notwithstanding  the  constitution  of  the  liquid 
(C'mHjk-oOo),  it  absorbs  neither  the  halogens  nor  the 
hydrogen  compounds  of  the  halogens.  It  dissolves  in  con- 
centrated sulphuric  acid  with  a  slight  development  of  heat, 
and  on  long  standing  is  resinified ;  by  an  immediate  addition 
of  water  it  is  separated  out  unchanged.  It  readily  absorbs 
sulphur,  especially  on  warming,  but  the  latter  is  easily  set 
free  again  by  alkalis  and  alcohol. 

The  salts  of  the  naphthi  acids  are  all  amorphous,  with 
the  exception  of  the  calcium  compound,  which  may  be 
obtained  as  a  fibrous  mass.  The  alkali  and  silver  salts  are 
insoluble  in  hydrocarbons  ;  the  former  are  soluble  in  water, 
the  latter  slightly  soluble.  The  salts  of  the  earth  metals 
are  slightly  soluble  in  water  and  insoluble  in  hydrocarbons, 
whilst  the  salts  of  the  heavy  metals  and  of  aluminium  are 
slightly  soluble  in  water  and  soluble  in  hydrocarbons.  With 
regard  to  the  latter  solvent,  the  iron  and  copper  salts  are 
most  soluble,  the  zinc  salt  in  the  proportion  5  :  100.  It  is 
very  difficult  to  remove  the  last  traces  of  petroleum  spirit, 
ligroin,  &c,  from  the  salts  which  have  been  dissolved  in 
them,  there  being  probably  formed  an  intermediate  molecular 
compound  between  salt  and  hydrocarbon.  The  solubility 
of  the  copper  salt  in  petroleum  spirit,  together  with  the 
characteristic  green  coloration  of  the  solution,  may  be  used 
as  a  very  sensitive  reaction  for  naphtha  acids  and  their 
salt-,  which  are  often  used  for  adulterating  moderate  kinds 
of  soap.  It  is  stated  that  the  copper  salts  of  naphtha  acids 
are  effective  disinfectants,  and  it  has  been  proposed  to  use 
them  for  the  impregnation  of  wood. — A.  S. 

Mineral  Oils,  Experiments  on  the  Utilisation  of  the  Waste 
Acid  from   the   Purification  of,  and  on   the  Recovery  of 
Soda    from    Sodium    Phenolates.      W.    Heinrici.      Zeits 
angew.  Chem.  1898,  [23],  525—526. 

The  dirty  acid  ("  Vitriol-tar  ")  from  the  washing  of  tar  and 
mineral  oils  has  always  been  one  of  the  most  troublesome 
waste  products  to  dispose  of,  and  although  a  number  of 
processes  for  dealing  with  it  have  been  suggested,  none  of 
them  seem  to  have  found  general  adoption.  The  method 
recommended  by  the  author  is  based  on  the  disposal  of  the 
waste  acid  by  working  it  up  into  sulphur.  For  this  purpose 
the  vitriol  tar  is  heated  in  a  still  with  one-third  of  its  weight 
of  coke,  whereby  the  acid  is  decomposed,  sulphurous  and 
carbonic  anhydrides  and  water  being  formed.  Having 
removed  the  water  in  great  part,  the  extraction  of  empy- 
reumatic  substances  is  effected  by  passing  the  gaseous 
mixture  through  a  scrubber  containing  heavy  paraffin  oil. 
The  gas  is  then  made   to  traverse  a  hot  porcelain  or  stone- 
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ware  pipe  filled  with  pieces  of  cuke  in  order  to  reduce  the 
sulphurous  anhydride  to  sulphur,  tin-  temperature  being 
regulated  t'>  the  point  at  which  complete  reduction  takes 
place  without  the  possibility  of  farming  carbon  bisulphide. 
The  condensation  of  the  sulphur  is  performed  in  cbamlwrs 
provided  with  suitable  means  for  cooling,  the  carbonic 
anhydride  which  escapes  from  the  chambers  in  a  slow  and 
ir  stream  being  utilised  for  the  decomposition  of  the 
alkaline  solution  of  phenols,  t.< ..  for  tin-  ering 

the    soda    as    i  and    u-ing    it   over   again   after 

cansticising.  The  sulphur  obtained  m  this  mannei  is  very 
pure  and  without  smell.  Even  when  recover.  I  from  vitriol 
intaining  arsenic,  it  is  possible  to  obtain  a  pure  product 
..ling  the  temperature  in  the  still  be  kept  within  proper 
limits.  Experiments  on  a  small  scale  Bhowed  that  the  arid 
is  completely  decomposed  at  120   to  II  t>l  tax  con- 

taining 10  per  cent,  of  sulphuric  acid  yielded  from  11  to 
11*5  per  cent,  of  sulphur,  the  theoretical  amount  being 
13  per  cent 

i  in  decomposing  sodium  phenolate  with  carbonic  anhy- 
dride, the  end  of  the  reaction  is  recognised  by  the  separation 
of  a  whit.-  floccnlent   precipitate  of  aluminium  hydroxide, 

due   to  the   presen f  sodium  aluminate   in  commercial 

not  acted  up  in  by  carbonic  anhydride 

until  the  sodium  phenolate  has  been  completely  de< posed. 

\  1 1 .  r  rcmot  ing  the  phenols  the  solution  of  sodium  carbonate 
is  filtered,  concentrated,  if  necessary,  and  allowed  to  crystal- 
lise, the  solntion  being  stirred  at  intervale  to  prevent  the 
formation  of  large  crystals.  With  proper  management  the 
mother-liquor  should  be  charged  with  sodium  sulphide,  and 
readily  soluble  sodium  salts  of  arid  substances  (fatty  ai 
not  yet  investigated,  whilst  sodinm  carbonate  should  be 
present  only  in  -mall  quantities.  Alter  draining  and.  it 
necessary,  washing  the  crystals  with  cold  water,  they  are 
heated  in  a  Sat  iron  pan  to  about  84  ,  at  which  temperature 
they  melt.  The  evaporation  is  then  continued  until  a  white 
powder  separates,  which  has  the  composition  \a..<  '<>  *  [|  < i. 
and  npon  the  formation  of  which  the  purification  dep< 
On  cansticising  this  powder,  a  perfectly  colourless  soda 
solution  i-  obtained. — I).  It. 

Paraffin,  Quantitative  E$timation  of,  in  Distillates  from 
Cm, I,  Petroleum  and  Brown  Coat  Tar.  I>.  llohle  and 
A.  Ulen.     Mitth. konigl. tech. Versuchsanst.  16,  !2],97. 

Set  under  Will., page  8113. 

Paraffin,  Commercial,  Determining  the  Solidifying  Point 
.,/.     1:.  Kissling.     Chein.   Rev.   Fett-  and   Uarz-Ind.   5, 

-      under  Will  ,  pag(  B08. 


17.-C0L0URING  MATTERS  AND  DYES. 

Benzophcn  I       tallieation    of   Cooled.      I\.   Schaum. 

/.,  its.  physik.  Chem.  25,  782—728  :  Chem.  Centr. 

1,    22  .  1177, 
The  author  shows  that  the  limit-  of  temperature  at  which 

1  benzophenone  is  converted  from  the  "  metastab 
into!  Dudition,  are  below  — 20'  C.  and  above  -7'.'  < '. 

At  —  78    ('.  all  the  samples  of  benxophenone  examined  soli- 

■Olidifioation    proceed,  d  more    -lowly  in 

■  I  others.     Small  fragments  of  1 

beUZOphi  none  and  also    small    pices   of   other   solid  bodil  9, 

such  as   mlnnti  of  broken  glass,   po the 

power  ol  1  the  crystallisation.     It  was  found  thai 

bensoph ne,    when    strongly    cooled,    always 

■  lii.  etly,  in  the  "  m.  tnstabil  ol  the 

uiist.ii.U' 1 lification  obtained  formerly,  itrere  not  observed 

in  these  experiments. —  A.  v 

Chloroprotetnochrom.     1  .  Beitlcr.     Ber.  31,  [H], 
'.fin  I      H'.IO. 

flinw.ra    ,di  serve  I    lhat   the   addition    of  chlorine    water    to 
the  products  of  the  action  of  the  pancreatic  juice  on  albumin 
gave  rise  to  the  formation  of  n  risd  dyi  II  iff,     Bromioi 
similarly,  and    Stadelmann   (/..it-,   f.   I'.iol.    1680,  27,  I'D 


termed  the  parent  substance  proteinochromogen  and  the 
bromine  product  protcinocln  im.  The  author  deduces  the 
following  conclusions  from  his  investigations  : — 1.  Aibumin 
contain-  a  complex  chromogenic  group,  which  separates  in 
the  pancreatic  digestion  and  is  precipitated  by  chlorine 
water  as  1  red  chlorine  substitution  product  2.  This  so- 
called  cLI  noprotciiiochroiii  which,  a  Kysis, 
has  the  I  irmula  1  11  1  -  .-.!  in  tl.e 
cold  by  alkalis  and  metallic  salts  or  bi  boiling  with  alcohol 
or  acetic  ether,  yielding  non-characteristic  products,  when 
it  or  the  bromine  product  is  fused  with  potash,  ii  yields 
together  with  1  yrroline,  skatolc.  and  indole.  :t.  Protein- 
chromogen,  1  I  o  >  ,  very  easily  deeowpueable 
substance.  It  diffuses  through  membranes,  and  cannot  be 
precipitati  .1  by  metallic  salt-  from  it-  aqueous  Bolution,  but 
only  by  phosphotnngstic  acid,  from  which  the  protenm- 
chromogen  cannot  be  re-obtained. — T.  A.  I.. 

Safranmi  Azo  Dyestuffs.      Basic  Blues.']     E.  Lauber. 
FarberZeJt  i  ^'jsi.  9,  [14],  216— 217. 

IIini:i.w  patented  (Eng.  Pat  1687  of  1SS1)  the  produc- 
tion on  the  fibre  of  Safranine-azo-naphthnl  dy .stuffs,  and 
Koechlin  and  Galland  later  (this  Journal.  1890,  1126) 
communicated    a    pr<  sun.     purpose.       Hoth 

method-  were  unsuccessful,  the  second  giving  a  compound 
which  was  not  sufficiently  insoluble  to  be  of  any  use  for 
textile  colouring  in  thi-  manner. 

Beyer  and  Kegel  in  I88S  pr.  pared  a  number  of  hydroxy  - 
nzo   (Ger.    Pat.  38,310)   and  amidoazo  (addition  to    1 
Pat.  I..  .":»77.  refused)  derivatives  ol  Safranines  and  their 
sulphonic  acids,     It  was  probably  owing  to  the  high  pi 

h  dye-tuffs  at  the  time,  that  they  did  not   immediately 
find  application  in  practice. 

In  1891  it  was  discovered  (Eog.  Pat  4348,  this  Journal, 
1892,  236  thai  tin mpounds  resulting  from  the  combina- 
tion of  diazotised  Safranines  and  naphthols  in  the  presence 
..f  excess  of  alkali,  were  transformed  by  treatment  with 
acid*,  for  instance,  hydrochloric  acid,  into  soluble  dyenrnfl 
-alt*.  The  compound  from  one  of  the  Safranines  and  h 
naphthol  ha-  been  named  by  the  patentees,  the  Badia 
Anilin  und  Soda  I'ahrik,  "  [ndolne  Blue." 

Identical  or  similar  dyestuffs  are  manufactured  by  the 
firms  of  Kalle  and  I  0  (Diazine  Blues),  The  Bei 
1.    -.  Ilschaft  fur  Anilin  Fabrication  (Indol  B  -  dla 

and   to.    (Naphthindonei    (Kng.    Pat  1895,  thi- 

Journal,   1896,   110),    The  Elberfcld  Farbenfabriken  (Indi- 
gene), and  The  Hoecbst  Farbwerk.  (Janus  Blue)  (Eng.  Pat 
of  1896,  thi-  Journal,  1897, 

In  calico  printing  the  Diusinc  liliics  arc  dyed  in  the 
usual  in. inner  on  ii--uc-  mordanted  with  antimony  tani 
and  are  printed  with  a  discharge-mixture  consisting  ol 
6  litres  of  gum  solntion  (10:10),  900  grms.  of  sodinm 
thlorate,  250  grms.  ol  potassium  ferricyamde,  750  grata,  ol 
(  hii  I  DC  sulphate,  200  gnus.  ,,!  t,Ui 

acid,  and   I  water.       I  1  for 

an  hour,  washed,  and  soaped  at  50   t'.—  K.  B. 

Indigo  Dyeslitjj      \        S  nthesis  of.     R.  Blank.     Ber.  31, 

[11],  1812—1817. 

This  synthesis,  which  has  already  been  described  in  Eng. 
Pat.  19,941  ''hi-  Journal,   1897,  734),  consists  in 

the  iiinei  condensation  ol  the  anilidomalonic  esters,  alcohol 
licing  split  off  simply  on  heating  to  200  ( !.  or  ah  .\  .■  and  an 
indoxylic  ester  resulting — 

«n  .Ml  '  H(<  0  i:i.= 
id 
ROB   •  i.ii  CHI  'i  i: 

•NII^ 

This  on  hydrolysis  yield-  indoxylic  acid,  which  in  an 
alkaline  solution  i-  oxidised  by  the  air  to  indigo,  the  various 
stages  being  as  folh  »>  :  — 

t'.ll,<  >CIIC'(UI->C6H,<  >CH, 

\((|/  \COx 

Ml 


11,/         >C:C< 
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As  already  described  {loc.  cit.},  the  alphylated  amido- 
malonic  esters  are  obtained  by  reacting  with  aromatic 
amines  on  the  chloro-  or  bromomalonie  esters.  For 
example,  a  mixture  of  239  grins,  of  bromomalonie  ester aud 
lS4grms.  of  aniline  is  allowed  to  stand  for  about  2  days. 
The  melt  which  solidifies  is  washed  with  diiute  hydrochloric 
acid,  and  the  anilidomalonic  ester  separates  as  an  oil.  On 
further  washing  and  standing  in  the  cold,  it  solidifies  and 
can  be  crystallised  from  dilute  alcohol  in  colourless  crj  stals 
melting  at  45°  C.  When  heated  in  a  flask  with  agitation  to 
260° — 265°  C,  condensation  takes  place,  and  on  extracting 
the  contents  with  alcohol,  indoxylie  ester  is  precipitated 
from  this  solution  by  adding  water,  and  possesses  all  the 
characteristics  described  by  von  Baeyer. 

The  /3-naphthylamidomalonie  ethyl  ester  melts  at  88°  G, 
and,  when  fused  at  230"  C,  it  yields  $  naphthylindoxylic 
ethyl  ester,  which  on  hydrolysis  aud  subsequent  oxidation 
irives  /3-naphthylindigo  ( Wichelliaus,  Her.  26,  2547  ;  this 
Journal,  1804,2'.!).  This  substance  in  alcoholic  or  in  aniline 
solutions  is  blue  by  reflected  and  green  by  transmitted  light, 
whilst  in  concentrated  sulphuric  acid  the  colour  is  greenish- 
blue.— T.  A.  I,. 

Dyestuffs,  Natural  and  Artificial;  Scheme  for  the 
Analysis  of.  A.  G.  Eota.  Chem.  Zeit.  22,  [44], 
1S98,  437—442. 

Sec  trader  XXIII.,  page  79S. 

Aniline,  Quantitative  Estimation  of,  Note  on.  M.  N. 
Sehaposchinkoff.  Rev.  Gen.  des  Mat.  Col.  1898,  2 
[18],  213. 

Sie  under  XXIII.,  page  803. 

PATENTS. 

Loqwood  Colouring  Matter,  Impts.  in  the  Treatment  of. 
j.  E.  and  C.  S.  Bedford,  Leeds.  Eng.  Pat.  14,043, 
June  9,  1397. 

The  patentees  describe  a  method  of  oxidising  fresh  logwood 
by  means  of  manganese  dioxide.  The  oxidation  is  effected 
by  allowing  the  logwood  liquor,  with  or  without  the 
addition  of  acetic  acid,  to  stand  for  some  hours  in  contact 
with  finely  divided  manganese  dioxide  at  the  ordinary  or  a 
slightly  elevated  temperature,  agitating  by  means  of  a 
current  of  air  or  some  stirring  device.  As  soon  as  the 
liquors  have  developed  a  deep  brownish-red  colour,  a 
sample  tinting  cold  water  cherry-red,  the  manganese  is 
allowed  to  settle  out  and  the  supernatant  liquors  ars  con- 
centrated in  a  vacuum  pau  to  a  density  of  .">s  fit.  The 
oxidation  may  be  effected  simultaneously  with  extraction 
of  the  colouring  matter  by  adding  manganese  dioxide  to 
the  chipped  logwood  in  the  extracting  vessels,  or  the 
oxidising  agent  may  be  added  directly  to  the  dye-bath,  in 
which  case  4  per  cent,  of  manganese  dioxide  on  the  weight 
of  chipped  logwood,  is  required. — 11.  B.  15. 

Polyazn   Colouring   Matters   [Blue'].    Production    of  New. 

YV.  H.  Clans,    A.  loc.  ami    I..   Marchlewski,   Manchester. 

Kug.  Pat.  15,377,  June  28,  1897. 
An  extension  of  Eng.  Pats.  18,020  of  1896  and  4369  of 
1897  (this  Journal,  1897,  676;  and  1898,239).  The  new 
dyestuffs  have  the  general  formula  X  .  P.G  .  H,  where  P  is 
a  n-diamine  of  the  benzidine  series  or  p-phenyleue  diamine, 
X  is  a  naphthol  sulphonic  acid,  G  is  •y-amidonaphthol 
sulphonic  acid,  and  H  is  1  .l'.3.3'-amidonaphthol  disul- 
phonic  acid.  As  a  typical  example,  24'4  kilos,  of 
ilianisidine  are  tetrazotised  aud  poured  into  an  alkaline 
solution  of  22-4  kilos,  of  1.4-naphthol  sulphonic  acid. 
The  intermediate  product  obtained  which  still  contains  a 
free  diazo  group  is  added  to  an  alkaline  solution  of  the 
amido-azo  compound  obtained  by  combining  the  diazo 
compound  from  23-9  kilos,  of  7-amido-naphthol  sulphonic 
acid  with  31  '9  kilos,  of  1  .l'.3.3'-amidonaphthol  disul- 
phonic  acid  in  alkaline  solution.  The  mixture  is  stirred 
for  some  time  and  is  then  raised  to  50°  C,  the  dyes-tuff 
being  separated  in  the  ordinary  manner.  It  gives  blue 
shades  on  cotton.  If  it  be  desired  to  employ  p-phenylene 
diamine,  p-amido-acetanilide  is  diazotised  in  place  of  the 
'li-anisidine  used  above,  the  secoud  amido  group  being 
diazotised  after  separating  the  acetyl  group. — T.  A.  L. 


Colouring  Matters  [Yellow,  Orange-red],  The  Manufac- 
ture or  Production  of.  H.  E.  Xewton,  London.  From 
The  Farbenfabriken  vormals  F.  Bayer  and  Co.,  Elberfeld 
Germany.     Eng.  Pat.  15,479,  June  29,  1897. 

By  combining  diazotised  p-amidoazobenzene  sulphonic  acid 
with  nitro-»i-phenvlene  diamine,  yellow  to  orange-red  cotton 
dyestuffs  are  obtained  which  are  very  fast  to  acids,  alkalis, 
and  light.  For  example  27 '7  kilos,  of  /)amido-azobenzene 
sulphonic  acid  are  diazotised  by  means  of  7  kilos,  of  sodium 
nitrite  and  21  kilos,  of  hydrochloric  acid  (36-5  pure  HC1). 
The  diazo  compound  is  then  added  to  a  dilute  solution 
prepared  by  dissolving  16  kilos,  of  nitro  -m  -phenylene 
diamine  in  2,000  litres  of  water  and  21  kilos,  of  hydro- 
chloric acid.  The  temperature  is  slowly  raised  to  50° — 60°  C, 
the  dyestuff  separating  in  orange-red  flakes.  After  standing 
12  hours  it  is  filtered  off  and  purified  by  dissolving  in  sodium 
carbonate  and  salting  out.  It  gives  bright  orange-red  shades 
on  unmordantcd  cotton,  fast  to  alkalis  and  acids,  and  also 
tolerably  fast  to  light.  All  sulphonic  acids  of  p-amidoazo 
compounds  of  the  benzene  series  can  be  employed  in  the 
above  process,  and  in  place  of  nitro-m-phenylene  diamine, 
nitro-m-tolylene  diamine  may  he  used. — T.  A.  L. 

Blue  Mordant  Dyeing  Colouring  Mutters  from  Dinilro- 
anthruquinones,  The  Manufacture  and  Production  of. 
J.  V.  JohnsoD,  London.  From  The  Hadische  Anilin  and 
Soda  Fabrik,  LudwigshafeD,  Germany.  Eng.  Pat.  16,495, 
July  12,1897. 

It  is  known  that  on  treating  dinitro-anthraquinones  with 
fuming  sulphuric  acid  and  adding  boric  acid  or  sulphur 
to  the  melt,  certain  valuable  results  are  obtained.  The 
patentees  now  find  that  the  addition  of  both  sulphur  and 
boracic  acid  simultaneously  leads  to  the  formation  of  new 
mordant  dyestuffs.  About  10  kilos,  of  I  -4'-dinitroanthra- 
qninone,  10  kilos,  of  crystallised  boracic  acid,  2  kilos,  of 
sulphur  and  100  to  200  kilos,  of  fuming  sulphuric  acid 
(30 — 40  per  cent.  SO.,)  are  heated  for  2  —  2!  hours  at 
120°— 130°  C.  The  melt  is  diluted  with  2,000  to  3,000 
litres  of  water,  filtered,  and  the  residue  washed  with 
cold  water  till  neutral.  Lender  the  same  conditions,  the 
use  of  sulphur  alone  would  have  produced  a  reddish-blue 
dyestuff  soluble  in  water,  whilst  boracic  acid  would  have 
yielded  brownish-violet  dyestuffs.  The  new  dyestuff  is. 
however,  a  very  green  shade  of  blue,  very  slightly  soluble  in 
cold,  but  readily  soluble  in  hot  water.  It  di>solves  to  a 
yellow  solution  in  concentrated  sulphuric  acid,  whilst  the 
solutions  in  ammonia,  caustic  soda  and  aniline  are  blue,  the 
alcoholic  solution  is  bluish-violet,  and  the  solution  in  hydro- 
chloric acid  is  brownish-yellow.  The  shades  obtained  are 
fast  to  fulling.— T.  A.  L. 

Colouring  Matters  [Blue]  for  Animal  Fibre,  The  Manu- 
facture and  Production  of  J.  V.  Johnson,  London. 
From  The  Badisehe  Fabrik,  Ludwigshafen,  Germany. 
Eng.  Pat.  16,496,  July  12,  1897. 

Tins  is  an  extension  of  the  Anthracene  Blue  patents  (Eng. 
l'ats.  19,588  and  19,589  of  1891,  aud  13,029,  13,147.  15,24?;, 
and  15,325  of  1892;  this  Journal,  1893,  257,  25S,  921,  597, 
and  598).  According  to  the  foregoing  specifications  a 
uitro-anthraquinone  or  a  reduction  product  thereof  is  treated 
with  fuming  sulphuric  acid  with  or  without  a  reducing 
agent  such  as  sulphur,  when  intermediate  dyestuffs  are 
obtained  which  are  soluble  in  water,  and  have  the  character 
of  sulphuric  acid  esters.  The  patentees  now  find  that  on 
combining  these  esters  with  phenolic  bodies  or  hydroxy 
carboxylic  acids,  new  products  are  obtained  which  dye  wool 
violet  to  blue  shades  from  an  acid  both.  On  subsequently 
treating  them  with  chrome,  greenish-blue  to  bluish-green 
shades  are  obtained.  About  10  kilos,  of  1 , 4'-dinitroanthra- 
quinoue,  50 — 100  kilos,  of  fuming  sulphuric  acid  (12 — 40 
per  cent.  St)3)  and  15  kilos,  of  finely  divided  sulphur  are 
heated  together  to  130  C.  for  several  hours  until  practically 
completely  soluble  in  water.  The  melt  is  then  allowed  to 
cool  to  the  ordinary  temperature,  when  8  kilos,  of  gallic 
acid  are  added  and  the  temperature  is  raised  with  constant 
agitation  to  50° — 60°  C.  The  reaction  is  complete  in  5 — 6 
hours,  when  the  melt  is  cooled,  poured  into  ice  water,  salted 
out,    filter-pressed,    and   dried.      It  forms   a   black   powder 
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readily  soluble  in  water  dyeing  unmordanted  wool  violet  or 
bluish-violet  according  to  the  strength  ot  the  anhydride 
emplovd,  the  shade,  after  chroming, becoming bluish-green 
or  green  A  table  it  appended  giving  reactionii  and  pro- 
of gome  of  the  new  dyestufls. — T.  A.  I. 

q  .  , ..,,      /.         i:  for    Cotton,    Tkt   Manufacture 

or  fr  II     I     Newt London.     From  Tie   | 

Parbenfabriken   vormals    I-    Bayei  l-.lbcrteld, 

Pat  17,018,  July   19,  1897. 

'■  are  obtained  by  beating  with  sulphur  and 

alkaline    sulphide*     Ll'-amidonaphthol,     l.l'-dibydroxy- 

their  snlphonic  acids,  and  separating  the 

products  obtained  bj  their  difference  in  solubility  in  water. 

For  example:  50  kilos,  of   |.l'.4.2^Uhydroxjnaphthalene 

&\m\.  i    is   stirred   into   a   mixtui  d   by 

,,,,._,    200    kilos,     ol     crystallised    sodium    sulphide 

-    iHjO    snd   100   kilos,   of  sulphur.      The  wholi     it 

I  .  C.  until  a   test   portion   dissolves  in 

water  to  a  bine  or  bluish-black  solution,  and  the  colour  d  ■■  - 

intensity.      After    cooling,    the    melt    is 

oeredand  repeatedly  extracted  will. -mall  quantities  of 

hoi  water  so  loi  'tract  is  of  a  blue  or  bluish-black 

,,-.    The  dyestnff  is  then  salted  out   from  the  combine  1 

I,  and  dried.     It  form-  a  bluish-black 

mass  and  gives  blue  to  bluish -black  shades  on  cotton  fast 

dkafas  and  light,  from   hot  and  cold   baths,  containing 

r..,l , ..  ts    such   as   alkaline   sulphides    or   sodium 

sugar. — T.  A.  L. 

YtUm     i      V         '     '     '   '"  Walking  and  Light,  Manu- 
0   imrny,  London.     From  The  Farbwerke 

vormals  Mcister,   Lucius,   and   limning.  II bsl  a/M., 

Gennanj      I  ■      Pat    17,  28,  July  28,  1897. 

i  a« fh  by   combining  1 1  rtain  diazo 

pounds  with  S-diketones,  8-ketone    aldehydes,  and  the 
I  anil  ides  of  B-kctone  acids,      rhediaso  i  ompounds 

For  this  pr are  those  derived  fr lehydro- 

,1,1...  tulphonic  acid,  primuline,  amido- 

Iphonic   acids   and   the   tetrazn   derivi 
itcd   diamidodiphenyl   and  diamido  itilbene. 
1 1  for   wool,   but   those  from   sul- 

phonated  thio  ba«cs  and  benzidine  monosulphonic  acid  also 
tton  from  n    neutral  or  alkaline  hath. 
odium  dehydro- 
,ll|r>.  .mi  into  5(  0  litres  of  water  con- 

tain i  lye  (40°  B.)  and  18  kilo-. 

ther  with  the  amount   "l  sodium 
:  loric 
I'h.-   dyestnff  is 
tush-yellow  eolotir.     It 
I  similar);  with  aoeto  sc  li   •  thi  r,  the 
be  Bulpbon  ring 

,1   fuming  sulphuric  b  id  (  10  per 
It  i-  then  po 
-mil  i-  salted  out  in  thi  mer. 

\    I.. 

,..,..      <  <  U  from  'I'll/,. 

Vtanujaclun    oj      J.   Imray,  Lou  Ion 

<  <■]■  >r.i nt.-  .  t  I'roiluita 
•     Denis,  Pat       I 

w  n,  i.  byde   is  heated  with  ■  phite 

amido  snlphonic  acid  whii  b.altl 
„  |,  ted,  will  <  ombhu  with  simple  *>r  sub- 

lylmcthutic    •oriei      A    mixture   of   15 
100   kilos,   ol 
nlpbite,  and  300  to  400  iter,  is  boili  ■!  for 

sd  thn  ugh, 

nl  then  20  -80 

Irijo  nued  under 

V  ' ' •  r   in  iking 

lint  rrith  sodium  carbonate,  the  i  pthylaniline 

lown  off  with  steam,  tha  leooo  i  d  by 

,,l,ln.k,  |  s—20  pet  ■  ie,  and  o> 

(.,  the   colouring  matter  a\    means  of  peroxide  ■  ■!  lead. 


The  lead  is  removed  by  sodium  sulphate,  and  the  solution 
of  the  dyestnff  is  evaporated  t,,  dry  Beta.  It  dyes  wool  from 
an  acid  hath  a  bloish-green  fast  to  alkalis. — T.  A.  L. 


I >i>  stuffs  [Sacckaro-rhodamine*'],  lutpts.in  and  relating  to 
the  Manufaehan  of.  Q.  It.  Ellis,  London.  From  La 
Societe   Cbimique  -    <lu   Rhone    anc.     (■.    1'. 

Monnet  et  Cartier,  Lyons,  France.      Eng.   l*at.  18,017, 
July  31,  1897. 

Tin   saccbaro-rhodaminea  (Lug.   Pat.  21,197  of  1896)  this 
Jouroal,  1897,  795,  see  dso  728)  are  not  fast  to  alkalis,  but 
according  to  the  present  specification  they  may  be  mad 
by  treatment  with  mineral  acids,  acid  anhydrides,  or  acid 
chlorides.     The   imido  group   is  either   replaced  by  oxy 
or  the  hydrogen  in  it  by  an  acid  radicle  such  as  C<  iCIl   m 
I'ih  ]..    The  shades  vary  but  little  from  the  original  dye- 
stuffs,  whilst  the  products  obtained  are  fast  to  alkali-.     A 
mixture   of  5  kilo-,   of   diethyl-m-amidopbenol  sac-harem 
anil    50  kilos,  of  To   per  cent  Bulphuric  acid,  is   heated    for 
12  hour-   at    125  — l.'Jt i     C.     The  product   is   then  poured 
into  water,  when  the  sulphate  of  the  new  dyestnff   sepal 
in  greenish  crystals.     According  to  another  example  git 
5  kilos,  of  diethyl-m-amidophenol-sacchareln  and  SO  kilos, 
of  acetic  anhydride  are  boiled   for  2  hours.     The  excess  of 
acetic   anhydride  is  distilled   off  in   a  vacuum,  and  the  new 
dyestnff,  of  which  the  base  melts   at  about  232    C,  may  be 
recrystallised  from  water  or  alcohol. — T.  A.  L. 

irino  Molten  Yellow,  Brown,  Violet,  Black],  7Tu 
Manufacture  or  Production  of  Netr.  I.  Levinstein  and 
Levinstein,  Ltd.,  Manchester  I  ng.  Pat  18,376,  Aug.  7, 
1897. 

'I'm     patentee     oxidises    pnitrotoluene     o-enlpbonic 
with   hypochlorites    or    hypobrotnttes   in     presence    ol 

caustic  alkali,  and   reduces  the   dinitrostilbene  disulpl ic 

acid  so  funned  (El  Pal  5851  ol  1897  ;  this  Journal. 
189S.   li*>  bj    means  of  weak    redm  -.  snoh  ai 

inverl  ethyl  alcohol  in  presence  of  caustic  alkali-. 

The  colouring  matters  so  ■■'  yellow    to 

orange  red  shades.     If  the  dinitrostilbene  disulpl io  acid 

be  treated  with  Strong  reducing  agent-,  B  diamido  disul- 
phonic  a,  id  :-  formed,  ol  which  tic  tetrazo  compound,  when 
combined  with  amine-  orpheuols,  yields  yellow    h  black 

■mffs.     Moreover,  when  dinitrostilbene  disulpbonic  acid 
mdansed  with  amines,  diamines,  uit famines,  or  amido 
phenols  in  presenci  '-        formed 

giving  yellow  to  red  shades  on  uiimordaoted  c  itton,  some  of 
which  can    I"  developed    on    the    til".-. 

producing   'lark    brown  to   black    -bade-.     The   foUoi 
,|,ianiities  for   the   various    working-.      Dm 

itilbene  Ditulphonic  Acid:     21  kilos,  of   p-nitrotoluei 
snlphonic  acid  ire  dissolved  in  about  200  liir<-  of  bol  a 
70  litres  of  a  sodium  hypochlorite  solution,  containing 
of  uypochl  as.  ol     rustic  soda,  are 

run   in  witli  constant    agitation,  the    mixture   being  kepi  at 
7<j      -,,    i  .     When  n  test  on  acidifying  no  lon| 
chlorine,  the  whole  i-  neutralised   with   hydrochloric  acid, 
:lT„|   allow.  The  neutral  sodium  salt 

out  in  vellow  leaflets,  and  tb<  remaindei  in  \  bi  salted  out, 
l,n(  J,,  gen  separate  the  acid,  tha 

liquid  being  used  directly   for  the  preparation  ol   dyestuffs, 

or   for   reduction   din  iamidostilt disulphonic 

acid     An  orange-red  dyestulT  can  he  produce 

47-  I  kiloi  ol  thi  liuiu  salt  in  hot  w.uer,  addinj 

litres  of  a  .'lo  per  e.-i  la  lye,  keeping  the  solution 

80  i  ..  and  slowly  miming  in  30  kilos,  of  invert  sugar 
dissolved  in  hot  water.  When  no  further  increase  in  the 
formation   "f   colour  lakes   place,  it   i-    salted   out,  filter- 

nli    i, in  he  vari,  d    bj 
smaller  proportion  of  invert  sugar,   :■   yellow  1 
for   instance,  b;    taking   only    1  ,'i   kilo-.     In  ord 
diamido  mic   a.  id.   -1 7  ■  t    kilo-,   ol    -  ilium 

dinitrostilbene    disulphonnte    are    gradually    added    t..    ■ 

mixture  of  1  15  kilos.  •  •!  -t. 'mi-  chloride  mid  1  I"  k  ' 

...,   pi ,  I,  and  boileil.     The  diamido- 

stilbene  disulphonic  acid   separates  out   in  white  insoluble 

when   the  redaction   is  complete       A 
above   it   maybe   converted  in  the  ordinary  manner  into  its 
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tetrazo  compound,  and  combined  with  amines,  phenols,  and 
their  derivatives.  The  following  is  a  typical  example  of  the 
condensation  of  dinitrostilbene  disulphonic  acid  with  a 
diamine: — 24  kilos,  of  the  sodium  salt  are  dissolved  in 
300  litres  of  hot  water,  GO  kilos,  of  caustic  soda  he  40°  B., 
and  18  kilos,  of  p-phenylene  diamine  hydrochloride  are 
added,  and  the  mixture  is  boiled  for  2 — 3  hours.  The 
-excess  of  caustic  soda  is  neutralised,  and  the  dyestuff  is 
salted  oat,  filter-pressed  and  dried.  It  dyes  unmordanted 
•cotton  orange,  and  may  be  diazotised  and  developed  on 
.»he  fibre,  giving  dark  brown  to  violet  black  shades. 

— T.  A.  L. 

Anthraquinone  Dyestuffs,  The  Manufacture  or  Production 
of.  H.  E.  Newton,  London.  From  The  Farbenfabriken 
rorm.  F.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
19,622.  Aug.  25,  1897. 

Tins  is  an  extension  of  Eng.  Pat.  12,011  of  1897  (this 
Journal,  1898,  572),  and  describes  the  sulphonation  and 
simultaneous  reduction  of  pdinitro-anthrarufine  (Per.  29, 
2940;  this  Journal,  1S97,  135)  and  p-dinitrochrysazine 
(obtained  by  nitrating  chrysazine)  by  treating  with  alkaline 
Sulphites,  bisulphites,  and  the  like.  In  the  first  stage  of 
the  operation,  intermediate  products  are  formed,  which 
dissolve  in  water  with  a  brown  colour.  The  transformation 
into  the  finished  dyestuff  can  lie  more  rapidly  effected  if 
these  intermediate  products  are  treated  with  caustic  alkalis. 
For  example,  a  mixture  of  10  kilos,  of  a  20  per  cent, 
p-dinitroanthrarufine  paste  and  100  kilos,  of  a  sodium  bi- 
sulphite solution  (40°  B.)  is  heated  on  the  water-bath  until 
almost  the  whole  of  the  diuitroanthrarufine  has  been  dis- 
solved. The  solution  is  then  diluted  with  warm  water, 
filtered,  and  caustic  soda-lye  is  added  to  the  violet  solution 
until  the  colour  turns  greenish-blue,  when  the  sodium  salt 
of  the  diaiuidoanthraruh'ne  disulphonic  acid  is  precipitated 
by  adding  salt.  In  a  similar  manner,  p-diamidochrysazine 
disulphonic  acid  can  he  obtained  from  p-dinitroehrysuzine. 

— T.  A.  L. 

Amido  Base  [Diamidodipheni/ldisazoresorcinol]  and  New 

Direct  Dyeing  Polyazo  Dyestuffs  [  Violet,  Blue,  Blacky 
therefrom,  Manufacture  of  a  New.  O.  Iniray,  London. 
From  H.  Schneider,  Berlin,  Germany.  Eng.  Pat.  19,634, 
Aug.  25,  1897. 

Two  molecular  proportions  of  p-nitraniline  are  combined 
with  one  molecular  proportion  of  resorcinol  in  an  alkaline 
solution,  and  the  resulting  dinitrodiphenyldisazoresoreinol  is 
reduced  with  sodium  sulphide.  This  base,  after  conversion 
into  its  tetrazo  compound,  combines  with  various  amido- 
uaphthol  sulphouic  acids  to  form  dyestuffs  for  cotton,  fast 
to  soap  and  light.  The  diazo  solution  from  2S  kilos,  of 
p-nitraniline  diluted  to  1,S00  litres  is  run  into  2,000  litres 
of  water  at  about  103  C.  containing  11  kilos,  of  resorcinol 
and  43  kilos,  of  calcined  soda.  The  diazo  body  separates 
as  a  fine  precipitate,  and,  after  stirring  for  half  an  hour,  the 
temperature  is  raised  to  80° — 90°  C,  and  the  product 
filtered  off.  It  is  stirred  to  a  thin  paste  with  about  800 
litres  of  water,  heated  to  50°  C,  and  250  litres  of  a  42  per 
eent.  solution  of  crystallised  sodium  sulphide  are  added 
with  constant  agitation.  The  temperature  rises  sponta- 
neously, and  is  kept  at  65° — 70°  C.  until  a  clear  solution  is 
obtained,  which  is  diluted  to  three  times  its  volume  and 
mixed  with  90  kilos,  of  salammoniac  to  precipitate  the  new 
base,  which  is  then  filter-pressed,  washed,  and  dried.  It 
forms  a  brilliant  metallic  powder  sparingly  soluble  in  water, 
•easily  in  caustic  alkalis  and  in  dilute  hydrochloric  acid, 
from  which  it  is  precipitated  by  strong  hydrochloric  acid  as 
the  hydrochloride.  The  tetrazo  compound  may  be  com-  | 
bined  with  the  same  or  with  different  components,  and  a 
table  is  given  in  the  specification  of  the  various  shades 
obtainable.  The  following  is  a  typical  example: — The  | 
tetrazo  solution  from  3  ■  5  kilos,  of  p-diamidodiphenyldisazo- 
Tesorcinol  is  combined  wiih  2  ■  4  kilos,  of  7-atnidouaphthol 
sulphouic  acid  in  a  weak  acetic  acid  solution.  The  black, 
insoluble,  intermediate  product  is  then  further  combined 
with  3 '2  kilos,  of  aniidonaphthol  disulphonic  acid  H, 
The  dyestuff  gives  blue-black  shades  on  unmordanted  ', 
cotton.— T.  A.  L. 


Black    Colouring   Matters    derived  from   Naphlhazarine, 

The  Manufacture  and  Production  of  New.  J.  Y.  John- 
son, London.  From  The  Badisehe  Aniliu  and  Soda 
Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  21,29", 
Sept.  Ifi,  1897. 

Much  bluer  shades  than  from  naphthazarin  alone  are  pro- 
duced on  chrome  mordanted  animal  and  vegetable  fibres  by 
condensing  naphthazarin  with  aromatic  amines,  with  or 
without  a  eondeusing  agent.  These  condensation  products 
are  only  slightly  soluble  in  water,  but  can  easilv  be  con- 
\  erted  into  soluble  compounds,  either  by  sulphonation  with 
concentrated  or  fuming  sulphuric  acid,  or  by  treatment  with 
alkaline  sulphites  or  bisulphites.  About  1,000  kilos,  of  a 
20  per  cent,  naphthazarin  paste  are  treated  with  200  kilos, 
of  aniline  in  600  kilos,  of  30  per  cent,  acetic  acid,  the 
whole  being  constantly  stirred.  About  200  kiios.  of  boracic 
acid  are  added,  and  the  temperature  is  kept  at  about  4n  (  . 
for  12  hours.  When  a  test  dissolves  iu  caustic  soda-lye  to 
a  reddish-violet  instead  of  to  a  cornflower-blue  solution 
(characteristic  of  naphthazarin),  the  melt  is  poured  into 
water,  filtered,  and  washed,  when  it  can  be  employed  as  a 
a  paste  in  dyeing  or  printing.  Iu  order  to  sulplionate  it, 
100  kilos,  are  heated  with  500  kilos,  of  sulphuric  acid 
monohydrate  for  about  five  hours.  The  melt  is  then  poured 
into  2,000  litres  of  water,  boiled,  filtered,  salted  out,  filter- 
pressed,  and  dried.  It  forms  a  reddish-brown  powder, 
dissolving  in  water  to  a  red,  and  in  caustic  soda  to  a  violet- 
blue  solution.  Another  method  for  rendering  the  product 
soluble  is  to  treat  about  800  kilos,  of  the  condensation 
product  (in  the  form  of  a  20  per  cent,  paste)  with  200  kilos. 
'  of  a  40  per  cent,  sodium  bisulphite  solution,  and  heat  to 
95°  C.  for  two  hours.  The  paste  so  obtained  dissolves  to  a 
brown  solution  iu  water,  and  the  dry  dyestuff  also  forms  a 
brown  powder.  The  solution  in  caustic  soda  is  green,  which 
becomes  blue  on  exposure  to  the  air,  or  more  rapidly  when 
boiled.  The  product  dissolves  to  a  dirty  brown  solution  in 
concentrated  sulphuric  acid,  which  turns  violet  on  heating. 

— T.  A.  L. 

Trisazo  Colouring  Matters  capable  of  Dyeing  Unmor- 
danted Cotton,  and  of  Yielding  Blue  Shades  by  Develop- 
ment on  the  Fibre,  Manufacture  of  Neu\  O.  Imrav, 
London.  From  The  Society  of  Chemical  Industry  in 
Basle,  Basle,  Switzerland.  Eng.  Pat.  7659,  March  30, 
1S98. 

Tins  is  a  further  application  of  the  method  described  in 
Eng.  Pat.  4460  of  1894  (this  Journal,  1895,  263).  The  azo 
dyestuffs,  from  diazonaphthol  sulphouic  acids  and  p-cresi- 
iline,  p-xylidine,  1.3'-  or  1.2-naphthylamine  sulphonic  acid, 
yield  with  tetrazo  compounds  intermediate  products,  which 
give  uew  trisazo  dyestuffs  with  one  molecular  proportion  of 
a  uaphthol  derivative.  The  dyestuffs  give  blackish-violet, 
grey,  and  black  shades  on  unmordanted  cotton,  but  do  not 
possess  any  technical  value.  They  are,  however,  of  technical 
importance,  iu  that  when  diazotised  on  the  fibre  and 
developed  with  /3-naphthol,  they  yield  violet  and  blue  shades 
possessing  a  greater  fastness  to  light,  and  being  very  fast  to 
washing.  These  dyestuffs  have  the  following  general 
formula  : — 

N.A.N.X.C 

N.P.X:X.D, 

where  C  is  an  aromatic  amine  of  the  type  of  p-cresidine 
and  D  a  naphtliol  or  naphthol  derivative  not  containing  a 
diazotisable  amido  group,  whilst  A  represents  tbe  radicle  of 
2.1'.3'-amido  naphthol  sulphonic  acid  or  of  2.1'.  3. 3'- 
amidonaphthol  disulphonic  acid,  and  P  the  radicle  of  a 
;>-diamine,  such  as  benzidine,  tolidine,  ethoxybenzidine, 
diamidodiphenol  ether,  diamidodiphenylamine,  p-amido- 
acetanilide,  p-amidoacetnaphthalide,  1.4.2'-  or  1.4.2^ 
amido-acetnaphthalide  sulphouic  acid.  For  example,  34' 1 
kilos,  of  2.1'.3.3'-amidonaphthol  disulphonic  acid  (as  acid 
sodium  salt)  are  diazotised  and  combined  with  13*7  kilos, 
of  p-cresidine.  After  12  hours,  the  azo  dyestuff  is  dissolved 
by  adding  40  kilos,  of  sodium  carbonate,  and  the  tetrazo 
compound  from  24-4  kilos,  of  dianisidine  is  poured  into  the 
solution.  The  intermediate  compound  so  obtained  has 
added  to  it  a  solution  of  15  kilos,  of  /3-uaphthol  in  150  litres 
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of  watei  and  11  kilos,  of  :io  per  cent  soda-lye.  The  whole 
is  allowed  to  stand  \i  bonis,  then  raised  to  ibe  boil,  and  the 
dyestutr  salted  out.  It  forms  a  dark  powder  soluble  in 
water  to  a  bluish-black  solution,  and  gives  bluish-black 
■hades  on  nnmoidai  ■  When  diazotised  <m  the 

fibre  and  developed  with  8-naphthol,  the  shade  changes  to 
marine  blue.  Table-  are  appended  giving  particulars  of  the 
various  colours  obtained. — T.  A.  I.. 

V.-TEXTILES  :  COTTON,  WOOL,  SILK.  Etc. 

PATENTS. 
thi  form  of  Thread,  Cord,  Yarn,  or  the 

I  and  in  tin  Machinery  for 
M.  ceritmg.  K.  Thomas  and  B.  Prerost,  Crefeld,  Ger- 
many.    Eng.  Pat.  14,J>l ,  .June  10,  18 

This  process  consists  of  mercerising  vegetable  fibres,  under 
tension,  between  the  time  of  tbeir  being  moistened  with  the 
mercerising  fluid  and  tbeir  drying,  either  with:— (1)  The 
mercerising  liquid  at  the  ordinary  temperature,  (2)  The 
liquid  rednced  to  a 

aboi  the  fibres  so  that  an  angi  -  is 

obtained,     I)    I  fibres,  under  tension,   through 

rollers,  alternately  through  mercerising  ind  washing  liquids, 
l.y  which  a  perm  lined. 

Apparatus  and   machinery  also  are  described  by  which 
the  above  processes  cm  be  performed. — C. 

Rhea  Grass  and  Fibrous  Ptantt,  Tmptt.  in  the  Treatment 

of,  and  in  Apparatus  therefor.     J.  M,  Macdonald  and  11. 

II.  Boyle,  W  estminster.     Eng.  Pat.  1  1,868,  Jnne  19,  1897. 

\f  i  kil  decorticating,  the  plant  i-  treated  with  various  solu- 

as  follows  :  —  It  is  boiled  in  a  solution  of  hydrate  and 

loda,  removed,  washed,  and  re-boiled  in  a  weaker 

solution.    After  removal  and  washing,  it  is  now  steeped  in 

permangai  |  tion,  washed,  treated  with  sodium 

thiosnlphate,  washed,  then  steeped    in    hydrochloric 

solution,  thoroughly  washed  and  digested  in  a  soapy  solution, 

and  finally,  after  thoroughly  washing  and  rinsing,  passed 

bet*  tod  drii  I  in  any  Buil  ible  way,  when  it  is  fit 

for  combing. 

I  li.  m  operations  arc  carried  •  •  fibre  in  a 

Tner  which  trav.-l-  across  the  va 
tanks.      Between  the  inks  are  perforated   rinsing  I 
After  steeping  in  one  tank,  the  p  ant  is  lifted  out  on  to  the 
tabic  ami  thoroughly  rinsed,  thi  in  the  next  tank, 

ami       '         I     M 

Cotton  and  othi     I       I         I  tmptt.  in  thi  Treatment 

II  a    I.  e.i      ■  .  Laneasti  r.     Eng.  Pat. 
I   .1  ,  v  83,  L897, 

I. .(  •    I  into  parallel   streams,  and   in  a 

condition  bi  carding  or  other  operation,  are  treated  with  an 
alkaline  hydrate  of  suitable  strength. 

lie  fibres,  winch  may  be  used  in  the  form  of  -li. 
or  i  '  in  the  mercerising  agent   until  they 

1    then,   aft-  the 

bini  .  Ihej   are  passed 
through  a  -.cling  |siir  of  which 

travel  I  I 

close  together  that  thej  grip  each  Individual  fibre  and 
it  a    :' — j   appearance.      Immediately  after   leaving    the 
rolli  ■  I  with  a  water  spray,  and  finally 

•  li  *   foi  spinning,     It  is  olaimed  that 

l.y  tin-  mi  to  the  fibre  than 

by  the  oi  I' 

by  tl 
soft  weft  cotton  -( '.  M. 

Wcttrpt  stanufaclu 

m,  Bo* .  '■] 

FaBRMi  s  to  be  urcd 

rubber  ground,  and  upon  this  red  dough 

jtri;                   ding   to  the  mi  thod   •  Pal 

i-  thi  ii  fin  -fi.  -I  with 
Uie  powdi 
the  tbade  desired.— I '.  M. 


I.ininij  Stuffs   irilh  Paper  Pulp  [for  Cement- or  Ckemieal 

Manuri    Bags,  -ve.],-t   P  I  .  Holtschmidt^ 

Brunstvick,  Germany.  Eng.  Pat.  3,558,  Feb.  12,  1898. 
Tin:  process  is  claimed,  which  i-  distinguish.!  by  the  n 
of  liquid  paper  being  brought  separately  on  the  t«  i   rides 

of  the  stretched  tissue,  the  intimate  combination  taking 
place  by  passing  over  the  rollers  of  an  ordinary  paper 
machine  The  contrivance  i-  claimed  for  effecting  the 
above  process,  which  is  distinguished  by  the  upper  apron 
for  the  mass  of  paper  being  inclined  towards  the  lower 
apron,  so  that  the  stretched  tissue  c  ivered  with  paper  pulp 
is  brought  on  the  mass  of  paper  on  thi  lowei  apron,  the 
covered  tissue  then  passing  between  the  roller  of  the  paper 
machine. — A.  C.  W. 

Hanks  ami  Sin  ins  in  the  Stretched  Condition,  Impts.  iit 
the  Method  of  and  Apparatus  for  Mercerising.  \V.  E. 
Ilevs,  Manchester.  Prom  Henri  David,  Paris.  Bog. 
Pat.  (0,346,  -May  5,  1898. 

Vauns  and  thread-,  in  hank-  or  skeins,  are  treated,  iu 
suitable  machinery  described,  with  mercerising  fluids  while 
under  tension.  The  yarn  i-  passed  between  a  pair  of 
rollers,  otic  of  which  is  perforated,  and  whose  interior  com- 
municates wit'n  a  vacuum  chamber.  In  this  manner  the 
mercerising  fluid  is  force!  through  the  fabric,  which  can  l» 
mercerised  and  washed  without  removal  from  the  roller. 

— C  M. 

Fabrics  from  Nitrated  Yarns,  chiefly  Designed  far  Filtering) 

Pitrpuses ;  A    Process  for  th<     Manufactstn   of.     Kmile 
Muller,  Cologne,  Germany.     Eng.   Pat.    12,867,  Ju; 
1898. 

Tin-  process  i   insists  in   nitrating  the  yarns   inti 
the  warp  ami  weft,  with  a  mixture  ol    nitric  and    sulphuric 
acids,  and  then  completely  I  yarn  from   adherent 

nitric  arid    by  a   ccntrifuga  and   ampli     washing. 

The  nitrated  vims  are  then  woven  in  the  wet  condition. 

In  this  way  it  is  claimed  that  cloth  can  be  made   suitable 
for  filtering  strongly  acid  liquids. — t  .  M. 


VI.-DYEING,  CALICO  PRINTING.  PAPER 
STAINING.  AND  BLEACHING. 

Dyeing,    Theory  of.    li.  Gnebm  and   E.    RSfheli.     Zeits. 
fur  angew.    t'licin  501—509   (Conclusion). 

(This  Journal,  1898,  660-  I 
Tin  palmii  ii.  -  are  prepared  similarly  t"  the  stearates,  and 
a  uuiubi-r  of  compound-  of  dyestuffs  with  amido  acids  are 
also  described,  since  the  existence  of  compound-  of  colour 
base-  with  weak  acids  i-  to  be  regarded  as  evidence  in 
Eavoui  of  the  chemical  theory  of  dyeing,  il  should  !>••  possible 
to  prepare  compounds  of  acid  dyestuff-  with  faintly  basis 
bodies,  and  a  number  of  these  Substances  have  been  pro- 
duced, aa  foi  example,  Naphthol  Yellow  8  and  aniline 
benzidine  (only  equimolccular  proportions  combine)  and 
anodopalmitic  add. 

In  view  of  all  the  facts  brought  forward,  the  authors 
arrive  at  the  following  conclusions  The  dyeing  of  different 
fibres  is  not  a  homogeneous    process,   and   the   dyeing  of 

not  depend  upon  the  same  proot 
(or  only  partially)  as  in  the  case  ol  animal  fibr. -.  la.  ii 
with  these  latter,  different  phenomena  take  place,  mechani- 
cal effects  accompanying  chemical  reacti  >ns.  Hence,  all 
the  following  eases  musl  be  taken  into  consideration: — 
1.  Cotton  dyeings  on  mordanted  fibres  j  las  from 

the  dyestuff  and  the  mechanical  precipitate  of  the  mordant 
on  the  cotton.  2.  Pigments  and  azo  colours  formed  on  the 
fibre;  pinch  mechanical  precipitates  on  the  fibre.  .'). 
Indigo  and  basic  substantive  cotton  dyestuffs;  absorption 
of  the  dyestuff  according  to  Geoi  I.  Din        otton 

dyeings  with  benzidine  colours;  solutions  of  the  dye  salts 
in  the   cell   sap   due   to   their  small  coefficient  of  dlfftU 

1>,.i  Med  wool  and    -ilk:  colour  lake-    with 

the  mordant  fixed  partly  chemically  and  partly  mi    ban  i 
(Ibe  fibre  taking  no  part   in   the    fixing    of   the   dye-tuff  to 
not   combine  chemically    with  the  mordant). 
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6.  Substantive  dyeings  on  animal  fibres ;  mixtures  of 
chemical  compounds  with  mechanically  absorbed  dyestuff. 

— T.  A.  L. 

Colouring  Matters,  Dyed  on  Nineteen  Metallic  Mordants. 
A.  Scheurer  and  A.  Brvlinski.  Ball.  Soc.  Ind.  Mulhouse, 
1898,  April— May,  124—130. 

The  results  of  exposures  to  light  of  different  colours  (this 
Journal,  1897,911)  are  seen  below  in  a  convenient  tabulated 
form. 

These  exposures  to  light  are  performed  in  the  way 
described  on  page  759  (see  article  "Action  of  Light  upon 
Colours,"  A.  Scheurer).  That  is,  in  comparison  with  a 
scale  of  vat-indigo  blue  colours,  thus  : — Xo.  1.  Deep  blue 
(four  dips),  type  of  permanent  colour.  Xo.  2.  Medium 
blue  (two  dips),  type  of  moderate  colour.  Xo.  3.  Light 
blue  (one  dip),  type  ol  fugitive  colour. 


Mordant. 


All  mordants 


Cu 

Other  mordants 
All  mordants  . . . 


Colouring 
Matter. 


Br,  Cu.  Cr.  IV.  V.  Zr 

Th 

Al,  Gl,  Bi 

Cr,Fe.Ur,Zr 

A1.G1 


Th 

Cu,  Cr,  Ur,  Fe.  Y,  Zr. 

Bi. 
Gl 


Sn,  Al  . 


Th. 
Ur. 


l~r. 


Zr,Th,  Gl,  Cr,  Cu... 

Fe 

Al 

Ce 

Sn.Bi 

Sn.Ur.Fe 

A1,G1 


Bi 

Th,  Zr,  Cr. 
Sn 


Ur.  Cu 

Th.Zr.  Bi 

Al.Y.  Cr.  Pb.  Ni.Co. 


Ce,  Hg,  Zn. 
Cu 


Bi 

Cu.  Cr.  Ni.Co.  Fe.. 

Zr.Th 

Ni 


Ni 
Bi. 


Zr,  Th,  Cu,  Cr,  Ur,  Gl 


Bi 

Zr,  Th,  Gl,  Cr,  Ni  . 


Bi,Ce 

Al,  Fe.  Cr.  Cu,  iv.l-li. 
Zr,   Th.    Gl,    Ur,   Ni. 

Mn,  Y. 
Bi,  Sn,  Hg,  Zn.  Cd,  Co 
Al,  Fe,  Cu,  Ce,  l'b,  Zr 

Gl,  Vr,  Mn. 


Tannin 
Limawo  id 


Logwood 


Cuba  Wood 
Sumach 


Quercitron  Bark 
Persian  Berries 

Weld 

Turmeric 
Cochineal 

Gambier  Cutch 
Pegu  Cutch 


Xaphthol  Yellow 

s  (Badische). 

Alizarin  Yellow 

Gfi  (M.L.&B.). 


Sun  Yellow 

(Leonbardti. 

Xaphthol  Green 

(Cassella). 

Alizarin  Yellow 
A  (Badische). 

Alizarin  Black 
(Badische  I. 


Alizarin  V, 


Alizarin  K. 


Fastness. 


No.  1. 

All  colours    changed  to 

mode   shades   of   fast- 

oess  Xc.  2. 
Very  superior  to  No.  1 

indigo. 
Colours  changed  to  dirty 

mode  shades. 
No.  1. 
No.  1.     Fe.  Ce,  not   so 

fast  as  the  others,  but 

faster     than     X<>.      1 

indigo. 
No.  1. 
No.  2. 
No.  S. 
No.  1. 
Changed  to  yellow  mode 

colour. 
Colour  not  so  full  as  on 

Zr. 
No.  1. 

Shade  darker  and  more 

orange  :  not  so  bright. 
Changed  to  yellow  mode 

shade. 
Not  so  fast  as  Zr. 
No.    1.      Gl    destroyed  ; 

the  other  colours  more 

or  less  destroyed. 
Changed     to    yellowish 

colour,  No.  1 
Turned  greyish.  No.  1. 
Turned  yellowish.  Xo.  1. 
Turned  purple.  Xo.  2. 
X'o.  2. 
Destroyed. 
No.  1. 
Changed  to  mode  colour, 

No.  2. 
No.  3. 

Changed  to  mode. 
Increased  and  brightened 

in  shade. 
No.  1. 
No.  2. 
Colours       changed       to 

greyish  ;  Xo.  2. 
Xo.  3. 
Completely  faded. 

Changed  to  mode  colour. 

Xo.  1. 

Colours  changed;  No.  1. 

No.  1.    Ground  colour  ; 

No.  1. 
No.  1. 

Fugitive. 
No.  1. 

Fugitive. 
No.  1. 

No.  2. 

Colour        changed       to 

yellowish. 
No.  3. 

Unchanged. 
Xo.  1. 

No.  2. 
Unchanged. 


Mordant, 


Cr,  Th,  Y.  Sn,  Hg.... 

Ni,  Zn,  Cd,  Co 

Al.  Fe,  Cu.  Zr.  Ur.  Y  . 
Ce,  Pb.    Gl,  Mn,  Cr, 

Th.  Sn. 

Hsr.  Xi.  Cd.  Co 

Zr.  Y,  Fe,  Gl,  Cu,  Cr, 

Pb,  Ni. 

Al.  Th,  Bi.Ce 

Ur.Sn 

Bi,  Th,  Y,  Zr,  Al,  Gl, 

Cr 

Ce,  Ur,  Pb,   Fe,  Cu 

Mn 

Sn,  Ni,  Zn 

Th,  Zr.  Gl,  V,  Al,  Cr, 

Pb.  Cu,  Fe,  Ur. 

Ce,Ni 

Bi,  Zn,  Hg 

Sn 

Fe,Al 

Gl,  Zr,Th,Cr  (colours 
only  weak). 

Bi 

Sn,  Pb.  II L-.  Y 

All  mordants 


All  mordants  . 
Ur 


All  other  mordants. . . 
Xi 

All  other  mordants. . . 

Xi, Zr.Th 


All  other  mordants. 
All  mordants 


Cu,  Cr,  Y,  Th,  l  V.  Xi. 


Gl  Zr,  Al  . 
Co 


Ni 

Bi,  Y".  Zr.Th.. 
All  mordants  . 

Al.Y 


Sn.  Xi.Cr.Zn,  PI>,Th, 
Zr,  Gl. 

Ce 

All  mordants 

Ur,  Zr,  Tli,  Ph,  Co.... 

Bi 

Al,  Xi,  Fe,  Ce,  Cd,  Zn. 

Sn.Gl 

Hg 

Ur 

Bi,  Hg.  Sn,Ce,Cd,Zn, 

Zr,  Th. 
Ur 

AH  other  mordants. . . 
Ur 


Zr,  Th  . 
Ur 


All  other  mord:tnts. . . 


Colouring 
Matter. 


Alizarin  J. 


Anthracene 
Brown. 


Nitro-alizarin 


Alizarin  Maroon 
(Badische). 


Alizarin  Bine  X 

(Badische). 


Alizarin  Green  S 
(Badische  I. 

Malachite  Green 

Pyronine  G 
(Leonhardt). 

Patent  Bine 

(M.  L.  audB.), 


Azo  Green 
(Bayer). 

Methyl  Violet  B 
(Badische). 

Chrome  Violet 

l^eigy). 

Eosin 
(Badische). 


Rhodauiine  B 
(Badische). 

Gallem 
(Badische). 


Coeruli  in 

(Badische). 

Gallocyanine 

(Durand). 


Methylene  Blue 


Safranine 
(Badische). 

Magdalu  Red 
(Durand). 

Benzoflavine 
(Oeuler). 


Zr. 

Xi. 


Hg,  Zr . 


Xi 

Zr,  Th,  Cr 


Xi 

Y,  Th,  Zr  . 


Bi.Cd 

Cu  (dirty  violet  I . 

Co  (mode  violet )  . 
Xi 


Indigo  Carmine 

Mikado  Y'ellow 

(Leonbardti. 

Soudan  G 

(Berlin). 

EricaB  (Berlin) 

,  Resorcinol  Yellow 

(Berlin), 

Acid  Ponceau 

(Durand  l. 

Yellow  Mi. 

(Poirrier). 

ClothKed 
(Bayer). 


Fastness. 


No.  1. 
No.  2. 
Unchanged. 

No.  1. 

No.  2. 
No.  1. 

Between  X'o.  1  and  No.  2. 
No.  2. 


No.  1. 

BetweenNo.  1  and  No.  2. 

No.  1. 

No.  2. 

X...  :!. 

Colour  destroyed. 

Unchanged. 

Xo.  1. 

No.  2. 

No.  3. 

No.  1.  Al,  colour  changed; 
Sn,  colour  changed  to 
purple. 

Colours  completely  de- 
stroyed. 

Colour  changed  to  rose- 
wood :  No.  _. 

Colours  destroyed. 

Colour  changed  to  light 
grey. 

Colours  totally  de- 
stroyed. 

Colours  almost  de- 
stroyed. 

Colours  destroyed. 

Colours  destroyed,  leav- 
ing varied  light  grey 
tones. 

Xo.  1. 

No.  2. 
No.  1. 

No.  2. 

Colours  destroyed. 

Colours     more    or    less 

destroyed. 
No.  1. 

No.  2. 

Xo.  3. 

Colours  unchanged. 


tlat; 


Colour     becomes 

No.  1. 
No.  1. 
Xo.  2. 
No.  3. 
Colour  changed  to  dark 


§l'-v. 
I 


Colours  destroyed. 

Colour  changed  to  red- 
dish-wood. 
Colours  destroyed. 
Xo.l. 

Colours  destroyed. 

Changed  to  wood  colour, 
and  is  darker  than 
before  exposure. 

Colours  more  or  less 
destroyed. 

Xo.  3. 

No.  1.  Ground  colour; 
Xo.  1. 

Colours  totally  de- 
stroyed. 

Xo.  I. 

Colours  totally  de- 
stroyed. 

No.  1. 

Colours  changed  to  mode 
shades. 

Xo.l.  " 


Xo.  2. 


»  2 
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Matter. 


I 


Ni 

rlinl. 

Ii  nnoiid  Black 

CI.  Xi.  Y.  Zr   TI 

.. 
I 

,      i.  ■  • 

i 

II. 

Chryaoph-iiiiie 

n 

Conga  (.  R 

rlin). 
. I 

<B:i\- 

Zr.Th.Y.Gl 

Diamine  Yiolel 

01 Oarbaxol  Yellow 

Zr.1i' 
II.    Vr. 

I' 

llai. 

Tli 

i  I>.  ■ 

I 

trotonapbthol 
... 

Cr.Pb 

Tli.Sn 


Coloan  scarcely  altered. 

No.  -J. 

I  lyed. 

red. 
Colour  unchanged. 


and 

y.l- 


to 

nut- 


Esh  :  Xo.  I. 

changed 
ih-brown    o( 
n  n  nearly  Xo.  ]. 
No.  8  lour ; 

1       to 
n 

■ 

I     turned    * 
No.  l. 
Dolour  fugitive. 

x...  ■:. 

-  unaltered. 
Colour  itch. 

Pi 

veil. 


—J.  E.  II. 

.Xu/. ,.'  ;.■        I  1 1  .  I   <i], on   i'ii   Metallic  Mordants. 

A    9cheorer  and  A.  lirvlin-ki.     Hull.  ^oc.  I  ml.  Bfulhouse, 
18,  April— May,  111  — 147. 

THsmord  I  for  experiment  were  Ce,  Tb,  Zr,  1 

\i.  i  ...  Ni,  i  r,  i  r,  i  a,  Zn,  Cd,  Mn,  8b,  Bi,]  .  I  . . 

An   attempl    made  by  the  aatbor  to  classify  atx 
rabstantivi  cording  t..  (be  manner  in   which  the) 

behave  towards  ii  •  above  mordants,  is  shown  below  : — 


' 


■ 


■  lam  ill  . 


■ 


I  Cr.    1   r..r  I'll 
•-t.      Zr 

iiiinl- 


- 

1   r 


i   I  .    .  \  I    . 


'     .-,UI 


' 


■  ally. 
Chu»  \  1 1 1 

GlTl    and  Al. 
.  Ti.acl  an  re. 


" 


ck      i; 

G      I  Serge 

I 

.  -.  rbei  I. 

B 

Brillianl 

that  ii   dy. 

I . 
Cliloran 


. 

Chryaophenine 

.i    act* 

ly   very 

i      . 


Morilaiti. 


Name  of  Colour. 


i  laaa  V... 
.  lose  \l 
Class  XII.. 


Cleai  ii  Co. 

X  .   Cr.  Cn,  Zn.  and 

Cd.  T-..1  r.  \./     I 

act  :i>  resists. 
Clear   dyeings  on  Co. 

Ni.Cr.GlTZr 

Cr,  Ti, 
Clear  dyi 

Ni.Cu.Cr,  Gland  Zn. 

l>  acts  ;i>  ;i  resist. 
Clear   dyeings  on   Ce, 

lli.  Zr.    Y.    Gl.    Al 

(feebb  I.  Co,  Ni.  Cr 

in.  Mn,  Ti.  and  1'.. 

l'r  does  not  ilye. 


Cbloramine  Bi 
Genuine  I  Boyi  r  .     '  >vi- 
mine  Blue  (Badiaohe). 

BCD.    Dia- 
mine S  ■   issclla). 

Titan  Eos  i    I;  11 1. 


Bcireo    Chmme    Brown     G 

Brown  I!  I  Bayer).    Bcnio 
Chrome  Brown  it  I  Bayer). 

liayeri. 
B  B  |  Bayer). 
Direct  Catechu  Bi 

'  -i  t.-olm 
Brow  n  II  •  R 

Green  l:     .   is*  D    • 

mine     Bronx, 
dyes    on    l'r.   but    lighter 
than    the   gri 

■  !.mr    without    ni.T- 
tlant. 

Orangi    R     ] 
Brown      i  Berlin  i. 

Diomii  ■       I  Yellow 

lil:      Ti    acts     a» 
ll  for  this  colour. 
Yellow  C  K  (Gerber).  Tolny- 
■  irange  ii    i  Berlin). 
Oriol      Yellow      IG 
Diamine   Yellow  X 

i 
i     .  lowlla).    Ohryaamine 
(Haver). 


The  numerous  colours  obtained  on  tbe  iiiriou-  uiordnut- 
were   tried  with   regard  to  theii  piug 

either  »t  60°  C.  nr  at  boiling  point. 

[In  all  cases  the  Boap  solution  «.i>  made  to  contain  '1  gnu. 
nf  soap  per  litre.] 

Tin'   following    list   of  substantive   dyes   which   an 
tinguished  by  the  good  resistance  to  soaping  when  dyed  on 
■:  mordants  is  given  l>>  the  author:— 


Class  XI  ll.  Clear  dyeings  on  all 
mordants  except  8n, 
Bb,  l'r. 


ir    ily.-iiiirs    cn    all 
inorda  t 
Bb. 


Mordant. 


B     ring. 


Oxamh 

BI B    i 

Br  Boa  lis  i  — 


B  ..■..■!  i  . 
i .  irk  Brown    ,. 
Ken?..  Blue  Block 

g    , 

Toluyleno  On 

Brillianl     Aiurine 

igy)  .. 
Oriol  Tenon  

how  

New  Bergo  

'  Ihihl'.  G    

I  Brown  t. 

I   1    !. 

Dianuni  -sella) 

.  -..'.11  .  Bayer) 

U    Br..\\  ii   I. 
l: 

tallow  I   B  (Gerber) 
Tolamin.  Blue 

I  Jr.  ni 

' 

Diamine   Blue  ■-'  B  (Cb»- 

Iiiauiine    Yellow   N    (Cos- 

iMamm.'  Oranire    B   (Cos- 

seUa). 
Ilmmiiii'  Pasl  Kid  F  (Cas- 

Chryaaiuille  (  Bayer  l 


I 

U  Cr \  .'iv  good, 

..      x    ■      Gl    \       Buffli 
Zr.   Th.   Ti. 

I 

Co 

.      Or ■ 

Ml 

..      NI 

■  I 

..      Gl Good  enough. 

X • 

x    Co 

..       l'r 

.        NI 

tfl.Oo 

Ni,Oo 

■  ■  i  n 

en 

Or,  in 

'       >'u.  Xi 

Or 

x       

S    

X very    u.»«t    to 

lading     soap 
ii.ni. 

Ni Good  i"  boiling 

soa|i  solution. 
N     '.I.  Zr. 
Th. 

..      Of 

..      ir.i.l.c, 


I.  II. 
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Action  of  Light  upon  Colours,  Means  of  Measuring  the. 
A.  Scheurer.  Bull  Soc.  Ind.  Mulhouse,  1898,  April— 
.May,   119—123. 

In  this  paper  the  author  after  a  few  theoretical  considera- 
tions relating  to  the  action  of  light  upon  colours,  refers  to 
the  several  conditions  to  be  observed  in  choosing  a  colon  r- 
-tandard  by  means  of  which  other  colours  are  to  be 
compared. 

(1.)  Thefibre  chosen  must  be  of  constant  composition  and 
must  be  unaffected  by  exposure  to  light,  that  is,  must 
undergo  no  chemical  change  whatever.  The  cotton  fibre  is 
the  most  suitable. 

(2.)  A  colour  must  be  had  which  is  fixed  on  cotton 
directly.  Mordants  as  a  rule  exert  a  very  perceptible 
influence  upon  the  fastness  of  colours  to  light,  generally 
producing  increased  resistance  ;  hence  this  factor  must  be 
eliminated. 

(3.)  The  colour  selected  must  possess  moderate  resistance 
to  light.     Indigo  fulfils  both  these  conditions,  (2)  and  (3). 

Having  thus  determined  that  cotton  dyed  with  indigo  is 
the  most  suitable  standard  for  comparison,  three  shades  of 
indigo  blue,  viz.,  deep,  medium,  and  light  are  taken  as 
standard  types. 

These  are  vat-dyed  blues  and  correspond  to  4  dips,  2  dips, 
and  1  dip  respectively. 

Further,  the  author  states  that  this  classification  is  based 
upon  an  experience  extending  over  15  years. 

A  colour  is  said  to  be  of  good  fastness  to  light  which 
corresponds  to  the  fastness  of  the  deep  indigo  blue ;  of 
moderate  fastness,  which  corresponds  to  that  of  the  medium 
blue  ;  of  little  fastness,  which  corresponds  to  that  of  the 
light ;  fugitive,  which  is  inferior  to  that  of  light  blue. 

Comparison  with  these  type*  will  allow  of  a  limit,  to  the 
fading  which  each  colour  undergoes,  being  established, 
which  must  not  be  exceeded  in  practice. 

Also  the  fastness  of  any  colour,  whatever  its  depth  of  tone, 
can  thus  be  determined  by  comparing  it  with  the  indigo 
standards. 

The  experimental  method  adopted  by  the  author  for 
measuring  the  action  of  light  upon  colours  comparatively,  is 
essentially  as  follows: — 

The  colour  to  be  tried  is  dyed  in  three  shades,  deep, 
medium,  and  light. 

This  scale  is  exposed  by  placing  it  alongside  of  the  three 
indigo  standards  in  a  photograph  frame  under  glass. 

The  action  to  light  is  continued  until  the  light  indigo 
standard  is  destroyed  in  shade  to  one  half  of  its  original 
depth. 

This  point  is  determined  by  comparison  with  a  standard 
light  indigo,  the  shade  of  which  is  considered,  after  numer- 
ous experiments  in  exposure,  to  be  reduced  to  one  half. 

If  the  colour  has  not  undergone  any  notable  change,  the 
exposure  is  continued  further  until  the  medium  indigo 
standard  is  reduced  to  one  half. 

Although  the  deep  indigo  standard  does  not  allow  of  any 
very  distinct  valuations  being  made,  it  nevertheless  gives 
indications  which  are  certainly  useful.  In  this  way,  by 
comparison  with  the  indigo  types,  the  fastness  of  a  colour 
is  classed  as  good,  moderate,  small  and  fugitive. 

This  method  can  be  varied  by  employing  only  one  indigo 
standard,  viz.,  the  light  blue.  In  this  case  the  standard 
must  be  replaced  during  the  course  of  the  experiments,  so 
often  as  it  is  considered  to  have  become  reduced  in  depth  of 
shade  to  one  half. 

Further,  this  mode  of  working  will  demand  more  care 
and  attention,  because  the  moment  of  semi-decoloratiun 
must  be  exactly  observed. 

Allowing  for  the  fact  that  an  error  must  result,  since  the 
eye  will  not  always  accurately  estimate  the  exact  point  of 
of  semi-decoloration,  still  the  approximation  is  sufficiently 
near  for  all  practical  purposes.  Indeed  the  author  states 
that  the  error  due  to  the  eye  amounts  to  some  3  per  cent,  in 
the  blue  and  8  per  cent,  in  the  red. — J.  E.  H. 

Alizarin  Yellow  F  S,  Note  on.     J.  Brandt.     Bull.  Soc. 
Ind.  Mulhouse,  1898,  April — May,  115—118. 
Alizarin  Yellow  F  8  (Durand)  is  sold  in  the  form  of  a  20    I 
per  cent,  paste.     Like  several  of  its  congeners,  e.g.,  Alizarin    I 
Yellow  K  W  and  G  G  (M.  L.  and  B.),  it  is  not  an  anthracene    | 


derivative,  but  properly  an  azo  colour  obtained  by  the 
coupling  up  of  the  diazo  derivative  of  Magenta  and  salicylic 
acid.  It  gives  pretty  brass-yellow  shades,  fairly  fast  to  light 
and  soapmg,  when  dyed  on  cotton  mordanted  v.ith  chro- 
mium. Wool  and  silk  are  dyed  directly,  without  the  inter- 
vention of  a  mordant. 

However,  this  colour,  when  printed  on  cotton,  gives  only 
dull  shades.  Nevertheless,  by  the  employment  of  reducing 
agents,  such  as  stannous  chloride,  or  of  certain  oxidising 
agents,  e.g.,  potassium  fcrricyanide,  very  useful  printed 
eifects  are  obtained. 

(a.)  Results  with  stannous  chloride. — Theoretically  stan- 
nous chloride  should  split  up  the  molecule  of  Alizarin  i'ellow 
F  S  into  Magenta  and  salicylic  acid.  This  is  what  actually 
occurs.  By  dyeing  cotton  mordanted  with  chromium  with 
Alizarin  Yellow  F  S,  printing  the  dyed  fabric  with  stannous 
chloride  (100  grins,  per  litre  of  thickening),  afterwards 
drying  and  steaming  for  three  minutes,  a  bright  puce  shade 
(characteristic  of  magenta)  is  developed,  which  easily  with- 
stands soaping  at  50°  C. 

The  intensity  of  the  puce  obtained  will  be,  of  course, 
proportional  to  the  depth  of  the  dyed  shade.  By  printing 
stannous  chloride  upon  a  light  dyed  shade,  a  rose-violet 
shade  will  be  obtained  instead  of  a  puce. 

An  example  will  render  clear  the  interesting  applications 
of  this  process :  Mordant  the  cotton  fabric  with  weak  alka- 
line chrome  mordant.  Print  on  a  white  and  black  discharge, 
thus  giving  a  design  in  black  and  white  (the  black  discharge 
is  obtained  by  mixing  the  white  discharge  with  Aniline 
Black).  Print  over  thickened  chromium  acetate,  steam, 
wash  with  chalk  water,  and  dye  with  Alizarin  Yellow  F  S. 
After  dyeing,  print  with  stannous  chloride,  dry,  steam  for 
three  minutes,  and  pass  through  chalk  water  to  neutralise 
exeessof  stannous  chloride.  A  design  in  five  colours  is  thus 
obtained;  black  and  white  discharged  on  the  yellow  ground, 
which  is  reduced  to  puee  and  rose-violet  shades  in  the  parts 
printed  with  stannous  chloride,  puce  where  the  chromium 
acetate  has  been  printed,  rose-violet  on  the  original  yellow 
ground. 

Further,  the  Alizarin  Yellow  F  S  can  be  combined  with 
other  colouring  matters,  e.g.,  with  Pherocyanin  R,  which 
gives  a  green,  which  is  reduced  by  the  stannous  chloride  to 
a  purplish  blue.  Thus  infinite  variations  of  this  process  are 
possible.  This  reduction  of  Alizariu  Yellow  F  S  by  means 
of  stannous  chloride  is  also  applicable  to  wool  and  silk, 
when  brighter  shades  are  obtained  than  on  cotton. 

(b.)  Results  with  potassium  ferricganide. — This  oxidising 
discharge  consists  of  potassium  ferricyanide,  an  alkaline 
chlorate,  and  citrate,  citric  acid,  and  occasional]}- magnesium 
carbonate  (which  has  no  action  upon  Alizarin  Yellow  F  S 
dyed  ou  chrome  mordant). 

By  printing  this  discharge  upon  cotton  dyed  green  with  a 
mixture  of  Alizarin  Yellow  F  S  and  blue,  e.g.,  Celestine 
Blue,  there  is  obtained,  after  steaming,  a  yellow  discharge 
upon  green,  since  the  Celestine  Blue  is  destroyed  by  the 
oxidising  discharge. 

By  dyeing  this  green  upon  chrome  mordant,  printing  on 
a  discharge,  say  in  black  and  white,  and  again  printing  with 
the  above  oxidising  discharge,  pretty  effects  are  obtained. 

Further  effects  are  got  by  printing  on  stannous  chloride, 
but  in  this  case  the  quantity  of  stannous  salt  must  be 
reduced  to  50  grms.  per  litre  of  thickening,  since  prolonged 
steaming  (one  hour)  is  necessary  to  obtain  good  results  with, 
the  foregoing  oxidising  discharge. 

Finally,  the  property  of  this  oxidising  discharge  to  act  as 
a  resist  to  the  stannous  salt  may  be  utilised  for  further  new 
effects. 

These  different  reactions  have  been  employed  by  the 
author  since  September  1896. — J.  E.  H. 

Indigo-  Vat,  Electrolytic.     A.  Binz.     Zeits.  f.  Elektroehem. 
1898,5,  [J],  5—9. 

Previous  attempts  to  effect  the  electrolytic  reduction  or 
hydrogenation  of  indigotin  have  not  met  with  much 
success  (this  Journal,  1894,  387  and  388).  The  preparation 
of  an  indigo  vat  or  the  transformation  of  indigotin  into 
indigo-white,  by  means  of  zinc  dust  and  alkali,  is  usually 
represented  by  the  equation — 

t'16H,uX.:<  >_,  +  H2  =  CltH,AO, 
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I  i. .maiiuu  of  ili-  result*  obtained  by  Goppelsroeder 

boi  Bods  that  electrolytic  hydrogen  can  to  a  limited 

extent  reduce   indigotin   to   indigo-white.     ZiiK,  however, 

acts   mncb   more   rapidly,  and   be   concludes  that   in    the 

ordinary  indigo  vat  (zinc  arid  alkali),  the  colouring  matter 

ed  and  transformed  directly  by  the  metal  itself.    A 

weak  rat  can  be  obtained  on  electrolysis  by  using  :i  zinc 

point  is  reached  when  the  podium 

Tu  conduct,  and  this  i-  accompanied 

re-formation  of  indigotin  at   the  anode  so  that  the 

cannot  proceed  beyond  a  certain  limit. 

.  therefore,  it  is  necessary  to  employ 

1.  vat  which  can  be  separated  from  the  anode  com- 

I  artnn  lit  bj  porons  diaphragm      But  instead  ol 

using   electrolytic   hydrogen   as   the   act  for  the 

■  ..in  iif  an  indigo  vat  it  would  seem  as  if  better  resulta 

could  be  obtained  by  liberating  zinc  directly  at  the  i 

the  -olutioi  proper  electrolyte 

for  the  pui  |>  m  ziiK.it...     Details  are  promised  in 

a  future  communication. — .1   v 

Velvet  Dyeing,  Diaxine  ('ulnars  in.     E.  Cutschera. 
/  it.  9,  [11],  108. 

braddii  For  the  dyeing  of  velvet  (this 

Journal,  1898,   153)  the  author  mentions   Brilliant  Diazine 
Bine  ami    Diazine    Black,  which  arc  applied   in  a  similar 
manner. 
They  possess   thi  aluable  propci         as    Diazine 

being  quite  as  fast  to  light  and  rubbing,  and  even 
r  in  their  fastness  towards  acids. 
Tiny  an-  lacking  in  brilliancy  to  be  used  as  Belf-colours, 
llently  adapted  for  shad 

Bine  will  be  useful  for  deepening 
I  [with    Mi  tl  |  I  Methyl 

Violet,  I 

blue,  gi  which  have  been  dyed  directlj 

with  -ubstai.'  I  fixed  with  tartar 

. 

rlv.    1.  ith   tli.-   dyestuff*    in   i| lion    may  1. 

(like  1 1  nd  lii"« i!  colours, 

ibtained  with  catechu  and  iron 

.   Black 

a  deep  grey 

■ 

mantles  and 
.1    l    II 

/  I        0  of.     I     Grot  ni       1      >■■  t  Z  il    l  B98,  9, 

["]■ 
Two    '  in   the    dyi 

m  ■ 

ired. 
LI 
' 
fs   fur  tin    pnrpo  i  hiazioe 

lining  sodium  iul| 

i 
■ 
loi  slaked 

.  lime  i I 

[his  is  kept 

brushed,  as  i 
1  in  the   si 
fi 
I  hi  open  1  in  thi   same  i 

gall-nul 

I 

anil   lit1         ■  ,,,li    Hater 

turs  are 
dried.    Then  a  second  □  <>i  tin-  m  i 

the  fur ~  an  Is 
'■  ft   u  the  v  | 

dried,  and  the  treatment  is  i 


if   necessary,  to   obtain  thi  -bade.      Finally,   the 

loosely  adherent   colour-la!  ived   by   brtts'ning  and 

beating  (see  this  Journal.  1896,  510).— E.  1!.' 

PATENTS. 

Indigo-Dyed  Cotton  Fabrics,  Production  of  Patterns  »«. 
.1.   A.   O'Lougblin,   Mayfield,    Manchester.      Eng.   Pat. 

21,287,  1894. 

White,  yellow,  green,  or  light  blue  patterns  are  produced 
on  indigo-dyed  cotton  fabrics  as  follow-  : — The  unbleached 
fabric,  after  doubling  it  or  combining  two  plies  bypassing 
them  in  a  wet  state  between  rollers.  :-  treated  on  the  outer 
surface  with  the  dye  by  continuous  indigo-dyeing  apparent-. 
The  fabric  dyed  in  this  or  in  the  usual  manner  i-  printed 
with  a  mixture  of  acetate,  nitrate,  and  chromate  of  lead, 
and  alter  drying,  it    is  passed  through   a   bath    of  sulphuric 

and  oxalic  acids  and  some  glycerin.    It  is  next  washed, 

passed  through  weak  alkali,  preferably  ammonia,  again 
washed,  and  then  it  is  raised  bj  passing  through  chromate 
of  potash  or  soda  solution,  wherebi  a  yellow  pattern  is 
produced.  If  the  indigo  is  not  completely  discharged,  the 
fabric  may  he  passed  again  through  the  acid,  alkaline,  ami 
chromate  baths.  Green  is  produced  by  adding  Proof 
blue  to  the  mixture  fur  yellow.  For  white,  acetate  and 
nitrate  arc  used  with  sufficient  ehromat.  to  discharge  tin 
indigo  in  the  acid-bath.  The  insoluble  lead  salts  formed 
yield  an  [opaque  white.  For  li^bt  blue,  Prussian  blue  is 
used  in  the  process  for  white. 

White  and  Coloured  Patterns  "n  Cotton  Fabrice  in  ('<<tn- 
bination  with  Azo  Dyes,  Impts.  <>*  Producing.  J.  Uobb 
and  J.  Grime,  Lanark.  (Second  Edition. i  ling.  Pat. 
256,  Jan.  1,  1895. 

Tin   fabric    i-   printed   over  with   one   or   more    rc-i-t  coni- 

positions    prim    to   the    formation  of   the  azo-dye  on    the 

fabric,  which  is  afterwards   produced   in  the  usual  way  by 

padding  with  sodium  naphtholate  and  developing  with  a 

ili.izo'i-ed    aron  !  -;-t-.    which    must    be 

applied  in  a  heated  -1  m  jacketed 

i  b  .\.  -.      For   a  white  pattern,  the    resist    is  prepared 

by  taking    I    lb.    of  tartaric   or  citric    acid.  4  lb.  of   liritish 

1    lb.   of    glue,    1    lb.   of    paraffin    wax,   and   enough 

waier  to  make  up  the  mixture  to  l  gall.     For  yellow,  blue, 

and  green   patterns,  nitrate   of  lead,    Prussian   blue,   or  a 

mixture  of  these  two,  is  added  respectively  to  the  com- 

in  for  white.      Where  a  lead   salt    has    been    used,  the 

.    after    developing,    is    passed    through    potassium 

chromate.     A  feature  of  the  patent  is  the  employment  of 

paraffin  wax  as  an  ingredient  of  the  resist     A   mixture  of 

gum-water  and  oxnlate  "l  tin  maj  be  used   lor  diminishing 

the  intensity  md  colour. — J.  E.  II. 

Win  us  on   Aniline  Black  Ortmndi 

in    ('nlrci>   Printing,    Impts.  in   (he    Production  of.     E. 
Bcntz,  Manchester.      Bug.  I'at.  10,218,  April  24, 

I'nis  invention  consists  in  fixing  i\  precipitation  upon  the 
fabi  .  h  as  the  oxides  or  hydros 

and  carbou.it.-  ..I  calcium,  cadmium,  zinc,  oi  lead,  the 
mates  of  Btrontinm  or  barium,  the  oxide  oi  hydroxide 
of  magnesium,  the  silicates  of  calcium,  magnesium,  See., 
the  borate  or  Bulpbitc  of  calcium  and 
mixtures  of  these,  if  a  white  pattern  i-  to  be  produced  .  or 
mixed  with  insoluble  the 

fibre  if  coloured  patterns  an  to  be  produced.     The  fab 
are  then  padded  with  all   aniline  black  padding  mixture,  or 
printed  over  in  pattern  with  an  anilim  nting  mix- 

ture, dried,  aged,  or  steamed,  rinsed  in  water,  and  soaped 
or  chromed  as  usual.  When  lead  salts  are  employed  as 
resists,  the  fabrics  arc  soaped  and  not  chromed,  unless  il 
b.  desired  to  produce  yellow  r.  -t  patterns  along  with 
1  an.   j  -  ■  I  othi  i  colours.  -  ft.  11.  11. 

Indigo,  Impts.  in  Dyeing  Vegetable  Fibre  with.  J.  !"■ 
Johnson,  I.ondoi       l  rom  The  Bailischc  Anilin  ui  ! 

.   Ludwigshafen  a  Fthein,   Germany,      ling.    I'at. 
1-.    •  I  Edition),  Ma)  26,  1897. 

It  h.i-  been  found  that  when  pure  refined  indigo  i-  u-cd  in 
v. it- other  than   fermentatii  i    hydrosulpbite 


A  Hg.  SI,  1898.] 
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vat,  the  colours  are  less  fast  to  washing  than  when  the 
■ordinary  commercial  indigo  is  employed.  It  is  stated  that 
this  is  due  to  the  absence  in  the  refined  product  of  the 
substance  kuown  as  "  indigo  glue,"  which  is  necessary  for  the 
production  of  the  fastest  shades.  This  patent  describes  the 
addition  to  the  vat  of  some  substance  which  acts  as  a  sub- 
stitute for  indigo  glue.  Such  substances  are  proteid  bodies, 
albumin,  casein,  gelatin,  and  gelatinous  bodies,  glues  such 
as  bone-glue,  hide-glue,  and  fish-glue,  silk-gum,  and  similar 
bodies,  and  also  Turkey-red  oil,  British  gum,  starch,  soap, 
and  resin  soap.  These  bodies  can  be  used  in  a  variety  of 
ways  ;  they  may  be  added  in  solution  to  the  vat,  the  goods 
to  be  dyed  may  be  previously  impregnated  with  them,  or 
thev  may  be  mixed  with  the  refined  indigo  before  use. 

— R.  B.  B. 

Discharge  Effects  on  Indigo,  Impts.  in  Production  of. 
B.  Willcox,  London.  From  The  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafeu,  Germanv.  Eng.  Pat.  20,210, 
.Sept.  2,  1897. 

By  printing  a  reducing  discharge  (instead  of  the  customary 
oxidising  discharge)  consisting  of  zinc  dust,  sodium  bisul- 
phite, British  gum,  and  acetine,  on  goods  which  have  been 
ibid  in  the  indigo  vat,  a  pure  white  is  obtained  upon  an 
indigo  ground.  Coloured  discharges  can  be  produced  by 
adding  to  the  white  discharge  such  aniline  colouring  matters 
as  are  stable  against  the  reducing  agents.  Thus,  to  obtain 
a  yellow  effect,  Primuline  is  employed.  Where  basic  dyes 
are  used,  for  instance,  Safranine  T  extra,  Methylene  Blue, 
Nile  Blue  A,  l'hosphine,  &e.,  the  indigo-dyed  goods  must 
be  impregnated  with  a  2  per  cent,  solution  of  tannic  acid 
■before  printing,  in  order  to  obtain  shades  which  are  fast  to 
•washing.  The  process  is  essentially  as  follows  : — Print  the 
white  or  coloured  discharge  upon  the  dyed  goods,  dry, 
steam  for  one  hour  at  half  an  atmosphere  of  additional 
pressure,  pass  through  a  weak  solution  of  sulphuric  acid  (to 
which  is  added  two  parts  of  tartar  emetic  per  1,000  parts, 
in  the  case  of  basic  dyestuffs),  wash,  and  dry. — ,1.  E.  II. 

Fixing  Insoluble  Colouring  Matters  on  Fibres  or  Fabrics, 
impts.  in.  B.  Willcox,  Loudon.  From  S.  Wallach  and 
(  o.  aud  C.  Sehoen,Mulhausen,  Alsace.  Eng.  Pat.  13,916, 
June  5,  1897. 

The  material  is  first  printed  with  the  colour  previously 
mixed  with  size  or  casein,  and  is  then  exposed  to  the  action 
of  formaldehyde  vapour  or  solution.  As  an  alternative 
process,  formaldehyde  or  its  ammonia  or  bisulphite  com- 
pound may  be  mixed  with  the  colour  in  addition  to  size  or 
casein,  and  the  colour  fixed  by  drying  above  80D  C.  For 
complete  fixation  4  per  cent,  of  formaldehyde  (or  10  per 
cent,  of  the  commercial  solution)  on  the  weight  of  size  or 
casein  is  required. — R.  B.  B. 

Dyeing.  Sizing,  and  Washing  Hanks  of  Yarn  and 
Stubbing,  Impts.  in  Machinery  for.  W.  Woodcock, 
J.  Longthorpe,  and  W.  Barque,  Copley,  Yorks.  Eng. 
Pat.  14,639,  June  17,  1897. 

Upon  the  dye  vessels  several  rollers  are  mounted  ivhich 
may  be  revolved  by  worms  and  wheels  or  other  means. 
These  rollers  carry  endless  chains  connected  together  by 
•cross-bars  or  laths.  The  hanks  to  be  dyed  are  slung  over 
the  chains  and  cross-bars,  and  after  they  have  been  made 
to  revolve  in  the  liquor  in  one  direction,  they  are  by  an 
arrangement  of  clutches  made  to  rotate  backwards  in  the 
opposite  direction.  Machinery  is  also  provided  for  expedit- 
ing the  discharging  and  refilling  of  the  hank-carrying 
rollers.— R.  B.  B. 

Faranitrauiline  Reds  and  Analogous  Colours,  Impts.  in 
Treating,  when  Applied  on  Vegetable  Fibres  or  Silk,  to 
render  tin  in  Fast  to  Light.  H.  Koechlin,  Rouen,  France. 
Eng.  Pat.  15,587,  June'  30,  1897. 

Paranitranilixe  red  and  allied  colours  are  very  fugitive, 
but  they  are  rendered  exceedingly  fast  to  light,  and  their    j 
beauty  and  brilliancy  of  shade  are  increased  by  irnmersino- 
the  material,  in  the  form  of  hanks  or  in  the  piece  (after  the    I 
red  has  been  fixed  on  in  the  usual   manner)   in   a  dilute 
solution   of   nitric  acid.     By  adding  alkali  bichromate   or    I 


a  copper  salt  to  the  nitric  acid  solution,  the  colour  is 
rendered  still  more  fast  to  light. 

The  result  is  further  improved  if,  after  treatment  with 
nitric  acid,  the  dyed  material  is  immersed  in  a  boiling 
solution  of  calcium  or  magnesium  acetate.  Finally  the 
best  result  is  obtained  by  submitting  the  dyed  material 
before  or  after  immersion  in  nitric  acid  solution,  to  a  treat- 
ment with  /8-naphthoI,  with  or  without  the  addition  of  soap, 
or  even  with  soap  alone.  The  shade  can  be  rendered  more 
bluish  by  steeping  the  dyed  material,  before  or  after  acid 
treatment,  in  a  solution  of  concentrated  caustic  soda 
containing  glycerin  to  prevent  mercerising.— J.  E.  H. 

Dyeing  of  Textile  Piece  Goods,  Impts.  in  the,  and  in 
the  Machinery  and  Apparatus  employed  therein.  A.  H. 
Wardle,  Leek.     Eng.  Pat.  10.741,  July  15,  1897. 

Above  the  dye  vessel  is  an  adjustable  horizontal  shaft,  and 
attached  to  this  is  a  skeleton  reel  or  winder,  which  can  be 
raised  or  lowered  from  or  into  the  dye -bath.  The  bottom 
of  the  dye  vessel  is  semi-circular  or  concave  in  form. 

— R.  B.  B. 

Bleaching  Textile  Fabrics.  Impts.  in  the  Method  of  and 
Means  for.  W.  Hadfield.  J.  J.  Sumner,  and  H.  Had- 
field,  Furness  Vale  :  and  E.  I\.  Duttou  and  Co.,  Man- 
chester.    F:ng.  Pat.  19,260,  Aug.  20,  1897. 

The  woven  goods  in  the  open  or  rope  (preferably)  form, 
after  singeing,  are  passed  into  a  bath  of  hot  water.  They 
are  allowed  to  stand  about  three  hours  in  a  stillage  washed 
with  hot  or  cold  water,  and  drawn  through  a  series  of  six 
becks  or  cisterns  ^more  or  less  than  this  number  may  be 
used)  which  are  placed  in  communication  by  meaus  of 
conduits  along  which  the  material  passes.  Each  beck  is 
provided  with  a  pair  of  cast-iron  squeezing-bowls,  and 
contains  a  weak  boiling  solution  of  caustic  soda  (23  Tw.) 
which  may  also  contain  about  3  per  cent,  of  petroleum. 

After  passage  through  the  hecks,  the  material  is  washed 
first  in  warm,  and  then  in  cold  water.  The  bleaching 
process  is  completed  according-  to  former  patent  (29,645  of 
1S97  ;  this  Journal,  1898,  45),  or  in  the  usual  manner. 
The  advantages  claimed  are  that  the  usual  kiers  are 
dispensed  with,  thus  lessening  the  handling  of  the  material, 
and  shortening  the  bleaching  process.  Again,  the  material, 
by  being  constantly  in  motion,  and  passed  continually 
between  the  various  squeezing  howls,  which  express  the 
>ize  and  other  matters  from  it.  is  left  in  a  more  perfect 
condition  for  bleaching. — J.  E.  H. 

Printing  on  Fabrics,  Improved  Method  of.  T.  F.  Stimpsou, 
Providence,  Rhode  Island,  U.S.A.  Eng.  Pat.  3775, 
Feb.  15,  1898. 

Tiik  fabric  is  twice  printed,  the  first  time  with  a  black  or 
other  dark  ground  pattern,  and  afterwards  with  a  pattern  in 
a  comparatively  bright  colour.  The  figures  of  the  second 
pattern  do  not  coincide  with  those  of  the  first,  and  portions 
of  the  bright  colour  figures  are  obliterated  or  concealed  to  a 
greater  or  less  extent  by  the  dark  pattern  previously  printed. 

— R.  B.  B. 

Dyeing  Vats,  Impts.  in  or  relating  to,  3.  and  L.  Budgeus, 
Aix-la-Chapelle,  Germanv.  Eng.  Pat.  5175,  March  5, 
1898. 

This  improvement  relates  to  dye  vats,  which  consist  of  a 
dye-bath  and  a  mixing  chamber,  the  two  being  separated  by 
a  perforated  partition.  Iu  order  to  prevent  dyestuff  from 
passing  into  the  dyebath  before  it  is  completely  dissolved,  a 
movable  cover  is  provided,  by  means  of  which  the  openings 
in  the  partition  can  be  opened  or  closed  at  will. — R.  B.  B. 

Wood,  Impregnating  and  Dyeing  ;  Impts.  in  or  relating  to 
Apparatus  for.  G.  F.  Lebioda,  Paris,  France.  Eng.  Pat. 
7105,  March  23,  1898. 

The  beams  of  wood  are  placed  vertically  in  a  cylindrical 
receptacle  closed  below  by  a  perforated  plate.  The  holes 
left  free  by  the  wood  in  the  sieve  plate,  are  stopped  with 
plugs,  and  a  thin  layer  of  cement  or  other  substance  which 
hardens  when  cold,  is  poured  over  the  plate.  The  liquid  is 
conveyed  under-high  pressure  into  the  receptacle  and  forced 


- 
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the  wood,  after  which   it   passes   out   through   the 

plate,  which  are   under  the  wood.     The  liquid 

t mm  below  upwards,  through  the  wood,  if 

When  impregnation  i-  complete,  steam  U 

■  cylinder  in  order  t"  -oiteu  the  cement,  &c.,  and  the 

-  then  removed. —  K    I!   B. 

Bteacht, :         1 1  -  Cane  (Calami-   Rotang), 

I         .        .  Silicious 

I  in  Processes  for.     B.  C.  W.  A.  SievertS, 

II  id  b  irg,  Germany.     Eng.  Pat  8028,  April  I,  18S8. 
Tin  cane  i*  first   tteeped  in  a  cold  dilute  alkaline  solution, 
with  or  withonl  ■  previona  exposure  to  the  action  of  hot 

and   afterward!  treated  with   a   suitable  bleaching 

liquid,  mi  hypochlorite,  or  the  alkali  andbleach- 

it  ma]  1  •■  applied  simultaneously.     The  novelty  of 

consists   in   the  application  of  the  alkali  in  a 

ndition,  whereby,  it  is  claimed,  the  silic  out 

i-  unaffected,  and  the  cane  is  left  in  a  suitable  condition  for 

t  dyeing.  — 11.  If.  H. 

Mordanting  Fibrtt   or  Fabrics,  An  Improvt 
I  .  .1   Oakes,  New  York.     Eng.  Pat.  8108,  April  5, 

I  in  textili  material,  whether  composed  of  eith  r  animal  or 

r  a  mixture  cf  both,  is  immersed  in  a 

tannic  acid,  ejg.  extracts  of  hemlock,  chestnut. 

c  acid   liquor  is   squeezed  out,   and  the 

I  i-  worked  in  a  neutral  or  acid   bath  of   potassium 

bichromate,  when  a  rapid  change  occurs,  and  chromium  is 

oid  in   an  insoluble   form  upon  ihe  fibre. 

•••rial  thus  mordanted  has  great  affinity  for  dv.  -tuff-. 

— J.  E.  11 

Apparatus    for    Dyeing   and   Similarly    treating 

gs.    I:    Brandts,  Mflnchen-Gladbach,  Prussia.    Eng. 

Pat.  10,905,  May  I,  189! 

I\  this  apparatus,  the  bobbin  shafts  upon    which  the  textile 

•w . .11  ri  1 .  are  perforated      Upon  each  bobbin  is 

ruler  having  smaller  perforations  than  the 

it  the  whole  is  air-tight.     A  bottom-plate 

■  I  holes  into  which  arc  fitted  the  corresponding 

conii  al  ends  ol  the  bobbin-sbnlh>,  i-  filled  with  bobbins  thus 

.   lank   by  means   ofacrane- 

ook  until  it  rests  on  two  projections  on  the  inside 

«  f  the  tank,  near  the  bottom.     The  joint  betwi 

-  tight  with  i 
•  tin  r  fluid  is  inje.  ted   bj  n  pump  to  the  s|  ace  below 
the  bottom-plate,  whence  it  paasi  -  through  the  perfo 

ift   to   the  rove  and    awaj    through  the 

:   the  out.r   .opper    cylinder.     The 

apparatus  lit  -  in   the  fad  that  when  the 

rove,  it  cannot  escape  frech  through 

tin    ho  (Hinder,  and  thus  a   hack   pn 

Dp    which    adds    to   ill.     momentary    pressure    of  the    fluid 

throughout  the  row       In  this  way,  spots   and  uncvenness 

are  pi.  .  iUp  t]je 

nised      .11.11 


711.— ACIDS.  ALKALIS.  AND  SALTS. 

s    i  h  ,:. ,    Watt  r  of  <  rystall,  I 

lor  Chem.  1898,  19, 

itallisei  from  water  with  r 

or   i  :  D| .    itnre.    The 

with  4  in.                             nous.  1  he  -  ipposed  sul] 

having  6,  8  ...  nl       .1    i  I,  B 

('air  mm  I  ■      [Prodm 

I     ii.  ttel 
5. 

>..    mi/,  i    \l     A 

.''.  termination    of,    in    Sodium   it    Potassium 
N   Blattner  and  .1 

19.     19 

■in  J,  i  Will,,; 


Formic  Anil,  Determination  of,  in  present*  of  easily- 
Oxidisablc  Orqanic  Substances.  A  Leys.  Kull.  Soc. 
Cbim.   [8],  19,  479. 

Set    main    Will..;  304 

Nitric     Oxide,     The   Absorption    of,   bu    Ferrous    Salts. 
Thonia-.     Hull.  Soc,  i  him.  1898, 19,     10],  419. 

undl      \  \1\'.,  paiji   -■ 

I',  rchloraU  in  Saltpetre,  Estimation  of .     1  -it-. 

fttr  oiTentl.  Chem.  4,  326;  Chem.  Centr.  1898,  1,  [23], 
1208. 

See  under  XXIII.,  page  79."i. 

PATENTS. 

Fionas  of  Sulphur,   Impts.  in   ami  Apparatus   far  th, 

Manufacture  of.  Ii.  11.  Davidson  an.!  I  he  United 
Alkali  Company,  Limited,  Liverpool  Eng,  Pat.  17*476, 
July  94,  1897. 

Two  pots  are  used,  one  in  which  the  sulphur  is  melted,  and 
the  other  in  which  it  is  boiled  for  the  production  of  flowers 
of  sulphur,  the  pots  being  connected  bj  a  tube.  SO  that  a- 
fresh  material  is  added  to  the  outer  pot,  continuous  flow 
may  take  plane  into  the  inner  pot  as  the  -ulphur  v. .kit. 
Ihe  tlues  are  so  arranged  that  the  sulphur  in  the  outer  pot 
is  melted  by  waste  heal  from  the  fireplace  in  which  tin- 
inner  pot  is  set.  The  chamber  containing  the  pol  for 
boiling  is  so  partitioned  that,  by  mean-  of  a  fan,  the  gi 
of  the  condensing  chamber  an  caused  to  pass  or  circulate 
over  th.    surface  of  the  boiling  sulphur. —  1     8 

Cyanides,    their    Derivatives,  ami   other    A  .       Coat- 

pemndt,  A     Process  for    /'■     I  Production    of. 

I).  Lance,  Paris,  and  K.  L.  E.  de  Bourgade,  1  Dgbien-les- 
Bains, France.     [I'nder  International  (  Bag. 

Pat  26,826,  Nov.  1 1,  1897. 
On  passing  a  mixture  of  nitrogen,  hydrogen,  and  ammonia, 
over    intensely    heated    carbon,    an    aeetjlenic     carbide    of 

ainu ium  1 1    '  Nil,)  )  i-  transitorily  formed,  in  which  the 

free  nitrogen  becomes  ti\ed.  forming  ammonium  cyanide 
Nll.CN.  which   volatilises.     To  obtain  the  maximum  yield, 
it  i-  nrnnftmrj  that  an  excess  ol  hydrogen  should  be  used. 
Instead  ol    pure  hydrogen,  hydrocarbons  resulting  from 
the  distillation  of  organic  matters  maj  b<  used,  and  nitrogen 
•he  air.      In  practice. a  mixture  IS  mad.   in  a  gas-holder 
of  9,000  litres  of  hydrocarbons  with  200  litres  "  of  nitrogen 
of  the  air,"  and  this  mixture,  as  well  as  so  lure-  of  ammonia 
ire   pumped  into  a  mixing  cylinder  provided   with  a 
-liner,  and  after  drying  bj  passage  over  lime,  the  gases  are 
1    through   a    cylinder    containing  carl. on.    heated    to 
about    1,100    C.     The  effluent  gases   arc   led  through  an 
alcohol-absorption    apparatus,    in    which    the    ammonium 
Cyanide  produced   is  retained,  and   the  excess  gases  are  col- 
lected to  he  reconstituted  in  composition  and  re-us.  .1. 

To  obtain  sodium  or  potassium  cyanide,  the  ammonium 
-ah  is  decomposed  by  an  alcoholic  solution  of  soda  or 
potash,  wl  ired  cyanide -.pirates  as  a  crystalline 

powder.     A  process  for  obtaining  Prussian  bine  is  claimed, 
listing  in  passing  the  ammonium  cyanid<  med 

into  a  dilute  solution  of  iron  in  hydrochloric  acid,  maintained 
C.,  the  |  ■        Mitiiiuor.s   by   further 

additions  of  iron  and  acid  a- the  blue  deposits.  1  lie  un- 
absolved gases  are  passed  to  a  gas-holder. —  I    - 

Treating  Solids  with  Gases,  Impts.  in  ami  relating  i< 
Rotary  Furnaces  and  Apparatus  for.  P.  Dunn.  Bir- 
mingham. From  1'.  Naei.  New  Brighton,  U.S.A.  Bug, 
Pal   80,496,  Dec  14,  Is  ■:. 

Tin   fiiiui  •    i-    primarily  intended  to  lie  used  with  heating 
flu.-  independent  of  the  reaction  chamber,  so  that  the  c 
of  Combustion  may  not  be   mixed  with    ga-es   arising  in  the 
decomposition   of  the  ore  or  other   material   subjected)    to 
treatment,     Ii  o  .  in  the  decomposition  of  various 

chlorides,  such  at  magnesium  oxychlondc,  for  the  pro- 
duction of  chlorine,  or  for  the  production  of  sulphuric  acid 
l.\  treating  sulphurous  acid  gas  with  metallic  a 

tpparatus  consists  of  a  i  iron  cylinder,  lined 

internally  with  thin  tiles  or  asbestos,  next  to   which  are  tile 
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flues,  with  a  system  of  gas  burners  in  combination  with  a 
supply  pipe  connected  by  a  movable  joint.  The  internal 
ore  chamber  is  divided  into  compartments  by  longitudinal 
partitions,  with  firebrick  radial  ore-lifting  partitions  meeting 
at  the  central  axis  of  the  cylinder,  and  having  the  outer 
edges  of  the  partitions  seated  in  the  longitudinal  grooves. 
There  is  a  stationary  exit  flue  for  the  fire-gases  registering 
with  the  ends  of  the  heating  flues,  and  an  end  plate  at  the 
discharge,  having  a  central  air  opening  for  the  furnace 
chamber.  The  ore  or  other  material  is  supplied  to  the  fur- 
nace by  a  mechanical  feed.  The  discharge  openings  arc 
preferably  fitted  with  the  automatically  controlled  covers 
described  in  Eng.  Pat.  2736,  1895  (this  Journal.  1896,  S59). 

— E.  S. 

Acids  and  similar  Substances,  Apparatus  for  the  Manu- 
facture of.  P.  A.  Newton,  London.  From  The  Baker 
and  Adamson  Chemical  Company,  Easton,  Pennsylvania 
U.S.A.     Eng.  Pat.  7565,  March  29,  1898. 

The  invention  relates  to  "  the  manufacture  of  hydrochloric 
acid  and  similar  substances  which  are  formed  by  the 
absorption  of  gases  by  liquids."  In  the  apparatus  figured, 
a  series  of  open  horizontal  tubes,  D,  are  arranged  one 
below  the  other,  the  ends  of  which,  on  one  side,  enter  the 
tube  C,  communicating  with  the  cistern  li,  to  receive  the 
liquid  acid,  and  with  the  pipe  A,  which  conveys  'he 
hydroch'oric  or  other  gas  to  be  absorbed ;  while  the  ends  on 
the  other  side  enter  the  vertical  tube  E,  into  which  any 
unabsorbed  gases  pass.  The  tubes,  D,  are  kept  cool  by 
water  sprayed  from  the  perforated  pipe  G,  any  excess  ot 
which  is  received  in  the  trcugh  H.  Water  for  absorbing 
the  gas  is  delivered  into  the  top  tube  from  the  funnel  and 
pipe,  F,  and  overflows  at  the  opposite  end  into  the  pro- 
jecting trough  of  the  next  lower  tube,  and  so  through  the 
series,  the  water  flowing  reverse  ways  in  alternate  tubes,  the 
discharge  of  the  saturated  solution  being  from  the   lowest 


tube  into  the  cistern  B.  A  special  feature  of  the  invention 
is  that  each  of  the  tubes  D  is  provided  at  one  end  with  a 
V-shaped  uptvard  projection,  c,  to  secure  the  reteution  of 
the  water  to  t  he  level  required,  and  the  outer  side  of  the 
dam  forms  a  spout,  6,  from  which  the  water  flows  from  the 
top  of  the  dam  into  the  trough  a  of  the  next  lower  tube.  It 
will  be  seen  that  each  tube  has  a  dam  at  one  end  and  a 
trough  at  the  other  end,  so  that  the  flow  is  continuous 
throughout  the  series. — E.  S. 

Alkaline  Silicate,  Solid  but  easily  Soluble  ;  Process  for  the 
Manufacture  of.  E.  Henkel,  Dusseldorf,  Germany. 
Eng.  Pat.  S730,"April  27,  1898. 

According  to  the  first  process  given,  "  six  parts  of  silicate 
of  sodium  or  potassium,  as  it  is  obtained  from  the  furnace, 
and  containing  more  or  less  alkali,  are  pulverised,  intimately 
mixed  with  one  part  of  water,  and  the  mixture  is  then 
strongly  heated  for  a  short  time  until  the  water  has  dis- 
appeared and   a  homogeneous  substance  is  obtained,  which 


cakes  to  form  a  solid  mass  "  that  may  be  disintegrated  or 
pulverised,  and  is  easily  soluble  in  cold  water.  The  alter- 
native process  consists  in  dissolving  the  alkali  silicate,  as 
obtained  from  the  furnace,  by  means  of  hot  water  or  steam, 
and  adding  to  the  hot  solution,  "  powdered  sodium  water- 
glass  or  powdered  potassium  water-glass."  The  mixture 
cakes,  and  may  be  disintegrated. — E.  S. 

Acids  and  other  Corrosive  Substances,  An  Improved  Appa- 
ratus for  Distillation  of.  P.  A.  Newton,  London.  From 
The  Baker  and  Adamson  Chemical  Company,  Easton, 
Pennsylvania,  U.S.A.     Eng.  Pat.  i0,132,  May  3,  1898. 

The  distilling  apparatus  consists  of  a  pair  of  stoneware  pipes 
arranged  horizontally  and  parallel  to  one  another  over  the 
fire-space  of  a  furnace,  a  series  of  glass  tubes,  similar  to 
test  tubes,  being  secured,  by  asbestos  or  otherwise,  at  their 
open  ends,  to  openings  in  each  pipe,  so  as  to  depend 
vertically  into  the  furnace.  The  furnace  walls  are  contracted 
above,  to  receive  the  tubes,  the  bottoms  of  which  are  thus 
shown  in  the  drawings  to  be  protected  from  the  direct 
impingement  of  flame.  Each  stoneware  pipe  or  acid  re- 
ceiver is  provided  with  an  inlet  for  the  acid  to  be  distilled,  a 
vapour  outlet  for  the  distillate,  and  with  an  outlet  near  the 
bottom  of  the  pipe  for  running  out  the  undistilled  liquid  or 
tailings,  since  the  apparatus  is  not  intended  for  distilling  the 
acid  to  dryness.  It  is  a  claimed  feature  of  the  invention 
that  the  vertically  depending  tubes  shall  be  removable,  so 
that  in  case  of  fracture  any  of  them  may  be  readily  replaced. 

— E.  S. 

VI1I.-GLASS,  POTTERY.  ENAMELS. 

Glass  Test  Tubes,  §"c,  Alkaline  :  Warning  Against. 
C.  Liebermann.   Ber.  31,  [11],  1818. 

See  under  XXIII.,  page  795. 

PATENTS. 

Glass  and  oilier  Articles  or 
Materials,  Impts.  in  the 
Production  of  Coatings  or 
Films  on, and  in  Apparatus 
therefor.  J.  Wheeler,  Ilfra- 
combe.  EDg.  Pat.  12,017, 
May  14, 1897. 

Tablets  are  formed  from 
powdered  birch  bark,  mixed 
with  an  oxygen-carrier,  such 
as  potassium  nitrate,  which, 
when  burnt  by  slow  combus- 
tion— the  flames  when  they  are 
first  lit  being  immediately  ex- 
tinguished —  yield  fumes  of 
"  pyrobetulin  "  or  of  pyro- 
betulin  anhydride,  which  when 
deposited  upon  the  surfaces  of 
glass  or  other  articles  give 
either,  in  the  case  of  pyrobe- 
tulin,porous  opaque  films ;  or, 
in  the  case  of  pyrobetulin  anhydride,  such  as  are  "  reticu- 
lated transparent."  The  apparatus  employed  consists  of 
a  closed  chamber  having  a  cover  below  and  centrally,  to 
which  is  arranged  a  lamp,  and  having  agitating  apparatus 
furnished  with  a  cylinder  over  the  lamp  for  mixing  the 
fumes  together  and  with  the  air  of  the  chamber,  so  that 
the  fumes  from  the  lamp  will  rise  up  within  the  cylinder 
and  the  cover. 

The  opaque  film  on  glass  is  pervious  to  hydrofluoric  acid, 
so  that  the  acid  may  impart  to  it  "  a  finely  pitted  trans- 
lucent surface,  such  as  to  render  it  suitable  for  use  as 
focussing-glass  or  other  purposes."  The  transparent  film 
offers  resistance  to  the  acid,  and,  deposited  on  various 
articles,  secures  them  against  dampness  and  the  attack  of 
insects  and  fungoid  growths.  When  paper  is  to  be  filmed, 
to  receive  printed  impressions  or  otherwise,  asphaltum  or 
dragon's  blood  is  added  in  compounding  the  tablets.  Lint 
may  be  filmed  to  enable  it  to  act  as  a  preventive  to  the 
formation  of  pus  in  wounds,  and  wound-dressing  materials 
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tally  may  be  similarly    treated.     Abo,  finish  1   photo- 
graphs and  prints  maybe  filmed  to  heighten  effects. —  E  S. 

Glass-meltinj  Plant,  Impts.  in.     B.  F.   W.  Hirsch,   ftade- 
,ny.      BDg.  Pat  16,002,  July  G.  1897. 

A  put  furnace  and  a  tank  furnace  are  combined  in  juxta- 
i  ..  liun,  thi  m  iterials  being  introduced  into  and 

malted  iu  oni  or  mure  pots,  and  the  molten  "  metal  "  flowing 
from  the  the  working  tank.     The  apparat 

shown  consists  ol  a  pot  furnace  separated  by  a  wall,  up  to 

level  "I"  the  bottom  of  ih.-  pots,  from  a  tank  fun 
There  are  two  rows  of  pots,  the  larger  of  which,  and  the 
farthest  from  the  tank  furnace,  receive  the  mixture  of 
rial-  through  separate  Bupply  pipe*.  A  side  tube  rises 
from  th.-  bottom  of  each  pol  and'  extends  over  the  smaller 
■ha' as  til.-  material  melts,  it  flows  into  the 
■mailer  refining  pots,  and  thence  in  like  manner  overflows 
onto  i       whence  it  falls  into  the  tank  furnace.    Both 

furnaces  maj  1  tercommunication  for  the  purpose 

of  the  radiation  of  the  flame,  or  for  leading  the  products  of 
combustion  from  odi  furnace  totheother;  or  a  perforated 
partition  wall  maj  be  provided  between  the  two. — K.  S. 

Kilns    for    I.  I      ■  the  like,    Impts.  in. 

.1.  Lengsholz  and  I  .  Lengsholz,  l'orz,  Prussia.     I  ug.  Pat. 
15,777,  July  2, 

I  m:  outer  wall-  ot  the  kill  1  to  a  greater  height 

than  the  summit  of  the  arch,  to  support  a  thick  layer  of 
earth  on  the  top.  Tube  pieces  fit  into  a  number  of  open- 
ingi  in  th.-  arc!  to  bi    flush  with  the  under  side,  but 

projecting  outwardly.     Iron  cowls   of  about  twice  the  dia- 

r    if  the   tubes  ih  tube,  in  Buch 

manner  thai    the   surrounding  earth   lutes  them  air-tight, 
ehani   es  to  the  roil-  controlling  tb 
valves  being,  when  the  firing  i-  commenced  and  the  valves 

■  d,  honed  in  the  earth  covering.     When  tbi   b 
over,  the  valvi  -  pened  so  that  the  heated  air  ma] 

into  the  relativi  ly  capacious  c  iwls.     It  is  claimed  thai  this 

hod  of  dry-damping  permits  of  the  use  of  "  the   heat 
drying    purposes,"    In 
affording  other  stated  advantages.—  1    B. 

/  II 

Si.  II-  Pat  19,  103,   Vug.  20,  l  s:i7. 

'I'm.   object   of   the   invention  i-   to   provide  a  furnace   or 

|..i   in  w]  .ml  particularly  p  ■--.  may 

be  -  The    kiln    and 

I    in   ih.    form   ol  an  L,  and  two 

the 

"f  the  kiln,  the  ling-off  leer 

-    the  thud  claim,  tin- 
floor  Formed  witb  longitudinal  grooves 
or  channels,  in  each  ol  which  rails  are  mount  ived 
I   radial  arm-   fixed  on   . 

' \  iu  or  beneath  the  floor  or 
the  rock-i 
Bunilai  am 
oscillating  them  in  both  directions  to  raise  and  lower  the 

rails,    and  '.vine   on    th. 

I  hi    i  lil  liar. 

and  are  provided  witl  I   moving  them,  and  tl 

with  the  -  when  lifted  by  thi    roek- 

■ 
wh.  lij  the  r...-'.  that 

i   the  I.  cr. 


IX.-B0ILD1NG  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

PAl  I  ST8. 

Cofthn  Improved,  Jar    Baking  Pott* 

1      i ..  ' 
15,817,  June  85 

Tin-  in  a  continuous-firing  gas  1 

of  ch..n  lunicating   with  each  other 


flues  constructed  in  the  walls,  allowing  of  the   psssag 

the  hot  air  from  the  bottom  of  each  chamber  to  the  top  of 
the  next.  The  pas  i-  formed  in  producers,  from  which  it 
passi  ivcly  into   a   collector,  vertical   columns,  and 

horizontal  distributing  channel-.  B  Us  permit  of  any  one 
of  the  chambers  being  put  into  communication  with  the  gas, 
which  enter-  through  a  series  of  mouths,  forming  burners. 
The  floors  of  the  chambers  are  provided  with  small  open- 
ing-, communicating  either  with  the  flue  or  with  the 
adjacent  chambers  through  t'.:.-  Sues.  —II    II.  B.  B. 

Kilns  for  Burning  Lime  and  other  Similar  Material,  I 
in   the   Construction   of.     J.   Foster.   Carnlough,  Count} 
Antrim,  Ireland.     Eng.  Pat.  18,046,  Aug. 

A  cii.v.MiiKi:  i-  constructed  according  to  the  usual  open  ver- 
tical type  common  iu  lime  kilns,  the  top  being  dome-shaped 
and  leading  to  a  second  chamber  of  an  inverted  cone  shape. 
Across  ihi-  ii  constructed  an  arched  wall  provided  with  a 
central  feed  shoot,  by  means  of  which  fuel  may  be  fed 
directly  to  the  centre  of  the  kiln,  and  al-o  a  -  lies  of  vertical 
chambers,  whereby  the  material  to  be  burned  is  fed  evenly 
into  the  kiln  and  at  the  sam.-  time  heated  during  its  del 
Then  0    a  number   of  annular   shoots   through  the 

dome-shaped  top,  for  feeding  part  of  the  fuel  directly  into 
the  principal  chamber. — II.  II.  B.  8. 

Imitation  Marbles,  Stones,  and  Gems,  An  Improved  I'm- 
cess  of  Making  .•  applicable  also  for  Hardi  ning  stum  and 
rendering  it  Impervious.  J.  M.  Danielli,  l'aris.  Bng. 
Pat.  14,970,  June  81,  : 

Ai.  vitASTKit  or  any  caleareon  or  an  artificial  agglo- 

merate, is  taken  as  the  basis  of  the  material.  It  is  calcined 
at  a  high  temperature,  and  simultaneously  saturated  with 
alum,  and  is  then  reduced  to  powder.  'I  he  appropriate 
trs  b.-ing  ad.l.-.l,  the  whole  Is  male  into  a  pasts  and 
moulded.  The  moulded  objects  are  polished  and  dried,  and 
an-  then  immersed  while  hot  in  a  hoi  solution  of  borate  of 
Sulphate  of  alumina  and  potash,  and  common  salt. 
They  are  now  again  dried,  exposed  to  the  air  for  s  fes  days, 
and  immersed  in  ■  bath  of  melted  pine  resin,  Dammar  gum. 
i  larnanba  wax, and  paraffin.  Finally  the  articles  are  cleaned 
with  carbon  bisulphide  ••!  other  solvent. — II.  H.  I!.  8 

Hydraulic  Cement,  I  Tieu  or  Improved  Manufa  tun  .■/'. 
K.  T.  Ashton  and  .1.  i  roiuptiin,  both  of  St.  Ives,  Corn- 
wall,    ling.  Pat  17,419,  Ju  ; 

TwjCMTX    parts  of   granite,  1  part  of   Serpentine,  I'1  paii 

china-clay,  and  100  pai  u  sand,  are  ground  io 

powder,  mixed  to  a  -lurry  and  burnt  to  a  clinker,  which  is 
then  crushed  and  ground  to  an  impalpabl 

—II.  II.  1 

i           '.   .1  rtiti  ial  S  ' 

crete  or  tin  like,  Impts.  in  tke  Manufaetttri  of.     <  .  Heap 

and   T.   u.ldv.  both  of  Ro  Bo       Pat.    •.'1,456, 

s.-pt.  is.  : 

Soli  iioks  of  chloride  ol  magnesium  and  silii  i  an 

mixed  together,  and  the  gelatinous  precipitate  produced  ii 
mixed  with  lime,  silica,  and  an  inert  filling  material. 

II.  II.  I 

Artificial    Stone,    .in    Improved,    and    Method   of   Mann- 
taring  same,     \V.   V.  Oakley,  Boudi,  Sydney,  N.8.W, 
Ei  Jan  10,  It 

DisiXTK.on.ATBD  silici.m-  rocks, marls,  shale  earths,  kaolins, 

sands  or  claj  I, in  a  powder,  d  mixed  « ith  their 

natural  fluxes  or  redu  such  as  cal  earths, 

alkaline  earths,  tluor 

in  u  powdered  condition,  and  the  mixtun  i-  then  burnt  so  as 

to  flux  or  chemically  unite  the  in.  I 

the  material-  of  these  two  series  arc  found  in  nature  aires  U 

mixed,    so    thai    they   only   req  lire   fusing  or  chemically 

uniting  by  th.-  aid   of  heat.     Por  example,   dis 

patbic  granite  ..r  clay  may  be  mis  d  with  an  ortunan 

aluminous  earth   or   clay.     On   heating,  the  two  materials 

will  flux   and  form   a    «l..iie.     Should,  bow.-vir,  the   .ii-uite- 

rys  or  aluminous  earths  be  deficient  in 
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fluxing  materials,  it  is  necessary  tu  add  such  material  as 
according  to  the  nature  of  the  ingredients,  would  cause 
■fluxing  to  take  place.  The  mixed  material  may  be  used  for 
making  moulded  articles,  which  ma}*  further  be  lined  with 
plumbago  or  fire-clay,  or  they  may  be  hardened  by  adding 
powdered  charcoal  or  other  reducing  agent  to  the  materials 
before  burning. — H.  H.  B.  S. 

Fire-proof  Composition  suitable  for  Building  Purposes,  An 
Improved.  H.  Rous,  Middlesex.  Eng.  l'at.  1209,  Jan.  15, 
1898. 

3  lb.  of  size,  6i-  oz.  of  liq.  amnion,  fort.,  and  13  oz.  of  a 
saturated  solution  of  potash  are  dissolved  in  5  galls,  of 
water  to  which  4  lb.  of  washing  soda,  3j  lb.  of  powdered 
alum  and  \\  lb.  of  tungstate  of  soda  are  added.  The 
whole  is  mixed  with  about  a  bushel  of  hay  chaff  and  the 
mixture  allowed  to  sland  for  24  hours,  after  which  about 
balf  a  bushel  of  powdered  grey  lime  is  stirred  in,  the  mixture 
-allowed  to  stand  for  three  or  four  hours  and  dried.  It  is 
said  to  be  particularly  applicable  for  filling  in  walls, 
ceilings,  &c—  H.  H.  B.  S. 

Wood,  Impregnating  and  Dyeing,  Impts.  in  or  relating  to 
Apparatus  for,  G.  F.  Lebioda,  Paris,  France.  Eng. 
Pat.  7105,  March  23,  1898. 


See  under  VI.,  page  7151. 


X.-METALLURQY. 

Sulphide    Ores  at   Broken   Hill,  Treatment  of.     Eng.  and 
Mining  J.  1898,  65,  [23],  666. 

In  the  treatment  of  sulphide  ores  at  Broken  Hill,  the 
system  of  mechanical  separation  of  the  zinc  and  lead 
sulphides  has  always  been  considered  inapplicable  on 
account  of  the  intimacy  of  the  mixture,  but  as  none  of  the 
numerous  fire  and  wet  methods  which  have  been  tried, 
could  be  worked  at  a  profit,  the  principal  companies  are 
now  using  and  endeavouring  to  improve  the  first-named 
method  of  separation.  The  difficulty  of  separating  the 
sulphides  is  increased  by  the  fact  that  the  relative  per- 
centages of  lead,  zinc,  and  silver  continually  vary,  as  also 
the  proportions  of  silver  occurring  in  the  lead,  and  in  the 
zinc,  respectively ;  and  that  there  is  not  much  difference  in 
specific  gravity  between  the  blende,  and  the  rhodonite  and 
garnet  which  form  part  of  the  gangue. 

The  average  ore  contains  about  22  per  cent,  of  lead,  22 
per  cent,  of  zinc,  and  15  ozs.  per  ton  of  silver.  In  the  con- 
centration S3-stem  now  employed,  there  is  first  produced  an 
argentiferous  lead  concentrate  sufficiently  low  in  zinc  to 
make  it  available  for  the  ordinary  lead  furnace.  There  is 
also  obtained  about  25  per  cent,  of  the  original  ore  in  the 
form  of  "zinc  middlings,"  5 — 15  per  cent,  as  slimes,  and 
the  remainder  as  worthless  tailings.  The  lead  concentrate 
assays  55 — 70  per  cent,  of  lead,  8 — 14  per  cent,  of  zinc, 
and  20—30  ozs.  per  ton  of  silver  ;  and  the  zinc  middlings, 
* — 20  per  cent,  of  lead,  25 — 40  per  cent,  of  zinc,  and  8 — 18 
■ozs.  per  ton  of  silver.  The  slimes  coutain  25 — 35  percent, 
of  lead,  15 — 20  per  cent,  of  zinc,  and  20 — 28  ozs.  per  ton 
of  silver,  but  the  formation  of  a  large  percentage  of  these  ' 
should  be  avoided,  as  only  one-half  of  the  lead,  one-third  of  ; 
the  silver,  and  no  appreciable  portion  of  zinc  are  recovered. 
The  "zinc  middlings"  are  further  treated  to  obtain  lead 
concentrates  and  a  useful  zinc  ore.  They  are  first  crushed 
and  then  the  concentration  effected  in  jigs  of  special 
construction,  in  which  the  ore  is  given  a  lateral  shake  in 
addition  to  the  usual  up  and  down  motion.  In  these  jigs  ' 
the  sieves  are  usually  arranged  with  five  "  hutches,"  and  the 
jigging  so  carried  out  that  lead  concentrates  are  obtained  | 
in  the  first  three  "hutches,"  and  zinc  middlings  in  the 
fourth  and  fifth,  whilst  the  tailings  pass  over  the  tailboard. 
The  amount  of  ore  treated  is  about  7  or  8  tons  per  hour, 
with  a  consumption  of  30  galls,  of  water  per  ton.  The 
plungers  make  150 — 160  revolutions  per  minute.  The  cost 
of  concentration  by  the  above  system  averages  about  -is. 
per  ton  of  ore,  including  the  cost  of  the  handling  of  the  ore 
and  products  to  and  from  the  plant.— A.  S. 


Limestone  and  Lime  in  Blast-Furnaee  Praetiee.     C.  Coch- 
rane.    Read  before  Iron  and  Steel  Institute,  May  1898. 

The  results  arc  given  of  a  comparison  of  limestone  and 
lime  (1896 — 97)  employed  as  flux  at  a  furnace  90  ft.  high, 
of  31,659  cb.  ft.  capacity  tas  originally  constructed),  en- 
larged by  wear  to  about  34,500  cb.  ft.,  at  Ormesby  Iron- 
works, Middlesbrough.  The  chief  points  of  difference  noted 
were :  — 

1.  Reduced  consumption  of  coke  and  low  per- 
centage loss  of  carbonic  acid  when  calcined  flux  was 
employed.  The  coke  saved  amounted  to  1*03  cwt.  per  ton 
of  iron.  With  regard  to  the  loss  of  carbonic  acid,  13 "96 
cwt.  of  limestone  yielded  5 '99  cwt.  of  calcined  flux,  and 
5 '04  cwt.  of  raw  limestone,  and  thus,  although  the  calcined 
flux  was  obtained  from  13-96  — 5-04  =  8-92  cwt.  of  lime- 
stone, with  a  loss  of  32- 84  per  cent,  of  carbon  dioxide,  yet 
its  admixture  with  the  5 -04  cwt.  of  raw  limestone  reduced 
the  real  loss  of  carbon  dioxide  on  the  13-96  cwt.  total  of 
limestone  to  only  20-99  per  cent. 

2.  Reduced  waste  of  raw  ironstone  per  ton  of  iron  from 
2-06  cwt.  in  the  period  when  raw  limestone  was  employed 
to  0-66  cwt.  when  imperfectly  calcined  flux  was  used. 
Over  a  period  of  16  months,  ending  August  1896,  while 
using  partially-calcined  flux,  this  average  waste  of  iron- 
stone per  month  was  found  to  be  0-21  cwt.,  this  being  less 
than  the  average  waste  of  the  four  months  September 
and  October  1896,  and  May  and  June  1897,  to  the  extent  of 
0-45  percent.  The  furnace  was  blown  in  April  1895,  with, 
an  original  capacity  of  31,659  cb.  ft.,  which  in  July  1896 
had  enlarged  to  34.S14  cb.  ft.  In  January  1897  it  was 
slightly  reduced,  to  34,350  cb.  ft.;  and  in  April  1897  pos- 
sessed u  capacity  of  34,396  cb.  ft.  The  gross  loss  or 
waste  of  ironstone  was  only  0-23  cwt.  for  the  eight  months 
of  1895,  May  to  December,  and  0-19  cwt.  for  eieht  months 
of  189C,  January  to  August,  so  that  the  difference  in 
capacity  does  not  appear  to  account  for  the  increase  of  the 
gross  waste  to  0-66  cwt.;  but  the  low  waste  may  probably 
be  accounted  for  by  the  fact  that  during  the  period  in 
question,  the  limestone  was  calcined  to  the  extent  of  27-37 
per  cent.,  while  the  furnace  also  enjoyed  the  advantage  of 
new  internal  "  lines."  The  increase  of  the  waste  of  raw 
ironstone  to  2  ■  06  cwt.  per  ton  of  iron  when  raw  limestone 
alone  was  employed,  appears  to  be  due  to  the  circumstance 
that  raw  limestone  descends  much  further  down  into  the 
furnace  than  does  partially -calcined  flux.  There  is  thus  a 
large  reduction  of  the  cubical  space  of  '.'  boshes  "  in  which 
perfect  admixture  of  ironstone  and  lime  can  take  place  for 
perfect  fusion  into  iron  and  slag.  Where  the  flux  is  intro- 
duced calcined  wholly  or  in  part,  the  breaking  up  of  the 
friable  lime  quickly  commences,  and  becoming  intimately 
mixed  with  the  ironstone  in  a  longer  period  of  descent  than 
can  possibly  be  the  case  with  limestone  introduced  raw,  a 
more  perfect  chemical  reaction  ensues,  with  correspondingly 
less  waste  of  ironstone. — A.  S, 

Blast-Furnace.   Gas,   The  Use  of,  for  Motive  Power.     A. 
Greiner.     Iron  and  Steel  lust.  Spring  Meeting,  1898. 

Aftki;  reviewing  the  comparatively  scant  literature  of  the 
subject  and  referring  to  the  practical  trial  of  blast-furnace 
gas  with  an  8  horse-power  gas  engine  in  which  only  4  horse- 
power was  obtained  until  the  gas  passages  and  admission 
ports  were  enlarged  to  admit  of  a  more  rapid  supply  of  gas, 
the  author  describes  the  recent  successful  six  months  trial 
at  Seraingof  a  200  horse-power  engine  specially  constructed 
for  the  purpose.  The  gas  from  the  blast  furnace  mains 
is  led  through  three  pairs  of  coke  scrubbers  to  the  engine 
or  to  a  gas  meter  and  thence  to  the  engine.  The  latter  has 
a  single  horizontal  cylinder,  31' 5  ins.  in  diameter,  and  a 
stroke  of  39 '37  ins.,  whilst  the  speed  is  100  revolutions  per 
minute.  The  15  ton  fly-wheel  is  13  ft.  in  diameter  and  the 
compression  in  the  cylinder  is  carried  to  114  lb.  per  sq.  in., 
the  ignition  being  electrical  and  adjustable.  The  objections 
offered  are  many,  the  first  being  the  dust  which  impregnates 
blast-furnace  gas.  At  Seraing  it  amounts  to  over  12  grms. 
per  cubic  metre.  The  heavier  dust,  consisting  chiefly  of 
ferric  oxide,  is  deposited  near  the  furnaces,  a  lighter  dust, 
becoming  richer  in  silica,  lime,  alumina,  &c,  towards  the 
stack,  whilst  about  2 'grms.  per  cubic  metre  of  very  fine  dust 
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remains  iti  the  gas  after  every  possible  means  of  washing. 
.  i  hone-power  engine,  meant  ss  lb.  of  dual 
Say,  but  practically  the  whole  of  it  passes  ont  again 
through  the  exhaust,  and  it  is  apparently  not  at  all  impera- 
tive that  a  thoroughly  clean  gas  should  be  used  in  a  gas 
engine,  -inee  ■  small  engine  ran  four  months  with  this  gas 
without  a  clean-up  ■•!  the  cylinder. 

A  second  objection  is  the  corrosive  action  of  the  acid 
matters  in  the  dost,  bill  DO  corrosion  has  been  observed, 
the  lime,  See  also  present,  probably  preventing  it.  The 
ignition  appliance  requires  occasional  cleaning,  but  not 
through  corrosion,  and  the  time  taken  for  this  compares 
with  that  for  cleaning  and  repairing  a  boiler.  The 
third  objection  i-  the  irregularity  of  the  composition  of  the 

gas,  but  '  ions  as  might  be  expected,  since 

the  gas-engine  accommodates  itself  to  the  variation,  and 
there  is  no  more  trouble  than  it  the  gal  is  burnt  under  the 
boilers.  If  the  gas  becomes  bad  and  non-inflammable,  coal 
has  to  be  used  on  the  boiler-grates,  and  it  could  be  used 
in  gas-producers  for  the  gas-engine,  The  great  advantage 
of  gat  |  and  cheap  transmission  to  the  -pot  where 

1  owi  r  is  required. — A.  W. 

IronandSi  Solution  Theory  of.     II.  Juptnerv. 

Jonstorff.     [ion  and  Steel  Ins)    1898,1—88. 

Tut-  is  an  attempt  to  apply  tin-  laws  of  solution  to  iron  and 

on   the  assumption   thai  these  metals  at    ordinary 
t  solidified  -olutions. 

/    '  u  oj  Solubility. — The  solubility  of  carbon  in 

iron  at  8,500  ('is  10  per  cent.  (Moissan),  at  1,030  ('.  it  is 
1    .'i  per  cent.  (I:  per  cent. 

(.Arnold);  and  the  maximum  pi  Percy), of 

carbon  found  in  otherwise  pure  ii  ith  the  formula 

Fe  c  md  does  not,  therefore,  indicate  the  existence  of  a 
chemical  compound.    The  absorption  of  carbon  is  affected 

bj   the  pn  -.  i of   other  i  It   is  increased   bj 

manganese  and  chromium,  bul  tables  are  given  as  evidi 
that  in  a  series  of  ferro-mangai  .  ranging  from 

0  to  I  Mil,  and  from  ;i5-J  to  2'5pei    eenl    Fe, 

and  from  I  i  per  cent.  I  .the  manganese  and  the 

iron  ,ire  each  accompanied  by  propoi  lantities  of 

carbon :  thus,  if  each  part  of  iron  present  represent  0*04855 
part  of  carbon,  each  part  i  mese  in  any  alloy  will 

repri  lenl  l    07t  }2)  pari   of  carbon  l  in  the 

\    with  a  ft  ir -,  iitonie  series,  if 
each  part  of  iron  re|  185!   part  ,,i   carbon,  each 

part   nt    chromium   will   correspond    I  0*105   to 

0*117)   part   of    carbon.     The   laturating    power-   of    iron, 
manganese,   and    chromium    for    carbou   are  therefore   in 
2  •  I 

II.  Lowering    of   Ike    U  ,t    by    Carbon    ami 

Silicon.— The  molecular   weight'  of  the  d  ,rl 

and  silicon  is  calculated  in  the  ease  of  certain  alloys  of 
known  fusing  -p..  int.  from  the  equation-  M        -  ",  and  I 

108   h  ,  where  M  is  the  weight  sought,  E  is  the  mole- 

•in  i  diminution.  >»  i-  the  quantity  of  substance 

dissolved  in  loo  gnu.  oi  the  solvent,  i  is  the  lowering  of  the 

melting-point,   I    i-  the  melting  temperature  of  the  solvent 

in  absolute  temperature,  and  w  is  the  latent  heat  of  fusio 

ttu    solvent     T    i-  taken  a-   1,500      878      1,778   (  .  for 

l>  and  8,178  C.  foi  Un  c  md  « 

'-  ta  dories.    The  following  inferences  an  drawn  : 

•t  Mn  and  Si,  the  molecules  of  tl„  dissolved 

58,  and   probablj  ■•('  .:  atom-.      \\  ith 

'"'  !  ther  of  Si  oi  Sin.  th,-  avi 

"'  ,1"    '  acreases  a*  a  rule,     in  the 

with   24  per  cent  Mn  and  1:1  per 

cent.  Si,  tin  avi  -  ,  molecule 

is  calciil.i'. 

/''''     /'hi'-  \,,l,i„i  „,i,l 

Sili  ,  ,r |,  ,„  ,  alculated  that 

the  carbon  and  silicon  moli  ;v  t0 

oel    si.,   but   that   th.  ,,|    the    dissolved   si 

increase  In  rim  muoh  ma  p,.r.* 

•  M  Ih. in  1-   lie       .,.,•  with  ,  at! 
OI  SUffll  n  tit   data  I  ,r  the  del,  nmlialioll   ■ 

Si    'hen  dissolvc.l  in  Mn. 


/I  .  Calculation  of  the  Melting  Temperature.  —  Accepting 

that  tin-  molecule-  of  C  and  Si  contain,  respectively,  3  and 
7  atoms  when  dissolved  in  iron,  and  taking  .1,112  for  the 
molecular  freezing  point  diminution  for  iron  as  solvent,  the 
melting-point  of  pure  iron  containing  4*63  per  cent.  C, 
should  be  1,100  C,  and  that  of  haematite  pig-iron,  con- 
taining 3-29  per  cent.  I'  and  2-45  per  cent.  Si,  should  lie 
1,169-5°  C.  Similar  calculations  for  manganiferous  irons 
canuot  yet  be  made  owing  to  the  uncertainty  which  exists 
as  to  the  size  of  the  carbon  and  silicon  molecules  dissolved 
in  such  materials. 

V.  Calculation  of  the  Osmotic  Pressure. — For  want  of 
suitable  observation-,  especially  of  the  specific  gravity  of 
iron  at  it-  fusing  point, this  calculation  can  only  be  approxi- 
mate. Hut  taking  the  -pecific  gravity  at  7-4?  (deduced 
from  the  linear  expansion  of  iron  from  o    ('.  to  the   fu-imr 

point"),  and  using  the  equation  ;>  =  1""'.,  V  w  ~  .  where 
I'  i-  the  required  osmotic  pressure,  B  i-  the  specific  gravity 
of  the  solvent,  ami  the  other  letters  are  interpreted  as  in 
Section  II..  the  osmotic  pressure  of  a  1  per  cent,  solution  of 
('  in  Fe  at  the  melting  point  is  335;  whilst  the  numKrs 
obtained  from  the  theoretical  vapour-pressure  of  carbon 
gas  at  I.. iini  and  1 .085' C.  respectively  arc  2'Jfi  and  874. 
The  pressure  is  therefore  approximately  3(m  ;  and  from 
this  the  osmotic  pressure  of  a  1  per  cent,  solution  of  Si  in 
Fe  at  the  melting  point  is  found  to  be  56.  The  osmotic 
pressure  for  the  solution  saturated  at  the  melting  point 
in  the  ease  of  iron  and  carbon  (4*63  per  cent.  C)  would 
be  1,880,  and  in  the  case  of  ferro-silicon  (2  :;*<  per  cent.  C 
and  11*46  per  cent.  Si)  would  l>c  1,355;  from  which  it 
would  seem  probable  that  the  osmotic  pressure  of  saturated 
solutions  may,  at  the  ui'ltitig  point.be  independent  of  the 
nature  of  the  dissolved  substance  and  constant  for  the 
-anie  solvent.    The  maximum  osmol  for  satu- 

rated solutions  of  carbon  in  iron  at  different  temperatures 
may  be  found  by  multiplying  the  percentage  of  carbon 
required  to  saturate  the  iron  at  each  given  temperature  b*j 
the  osmotic  pressure  of  a  1  per  cent.  (  solution  at  that 
temperature.  Thus  Pmsx.  at  8,500  C.  =  10  x  768-4  = 
80,786  ;  at  1,100  I  I  68  ■  279*6  —  1,294*6*  at  1,080  (. 
=  l,i  x  205-3  =  398;  and  at  700°C.  =  0*8  -  808*6  = 
183*8  atmospheres,  The  sudden  drop  between  1100°  and 
l,03o  (  -veins  to  indicate  a  change  in  the  molecular 
condition  (formation  of  carbide)  at  that  temperature. 

VI.  /  itenl  II,  at  of  Solution  ,<f  Carbon  in  Iran. — From 
formul.e  given,  tin  heal  of  solution  of  1  grm.  of  (',  in 
iron  is  1595  grm.  calories,  or  for  pig  iron  with  l  per  cent, 
graphite,  for  1  kilo  pig  iron  it  would  be  47  85  calorics. 
Hut   the   difference  between    the    latent    beats    of    fusion    of 

gnaj  .md  white  pig  iron  is  33  —  23  »■»  10  calories,  instead  of 
17*85,     The  form  of  carbon  (C,)  dissolved  in  iron  cannot 

therefor.  In-  identical  with  graphite,  ami  it  is  shown  that 
1,261  grm.  calories  are  rendered  latent  in  the  conversion  of 
i  phite.      Hence   the   graphite    molecules    must 

consist  of  man]  atoms,  an  inference  which  is  confirmed  by 
the  formula   given  to  the  various  graphitic  ai 

VII.  General  Review  of  the  Behaviour  of  Iron  All,,i/s.  — 
Just   a-    the   crystals  deposited   from  concentrated   aq 
solutions   oi    salts   contain    varying  proportions  of  water 

ding   to   the  temperature  at   which  tiny   are   formed, 
a  .Mi  per  cent,   ferro-chrome  and  a  chrome-steel  with 
than  13  per  i ,  nt.  ,i|   Cr,  have   been  shown  by  llehrens  and 
Van  I.inge  (this  Journal,  1895,  14,  '-7  I ).  to  deposit  en 
having  respective!]  tie    .  imposition  Cr3FeC'j  and  Cr  I 
the  former  containing  far  less  of  the  solvent  (Fe  and 
than  the  latter.      Iron  containing  carbon  behaves  in  cooling 
from  fusion   in  a  manner   analogous  to  th.it  of   an   aqueous 
solution    (• .;;  I    of    ferric    chloride,    and     I'oozchoom's   re- 
■earcbes   with  this   latter  solution   (Zcit-.   l'h\ -.  (  hem.  10, 
177),  are  quoted  for  comparison.     A  saturated  solution  of 
carbon   in    1  e,   give-   up  4*63—  1*5  pet   cent,   of 

graphite  in  i ling  from  fusion  to  1,030°  ('.  ;   and  then  i 

1,080  to  700  C,  1*5  -  0-9  =  06  per  cent,  of  carbon 
must  again  separate,  this  time,  however,  not  a-  graphite, 
but  a-  cementit.  I  .  i  .  and  during  the  same  pi 
and  Mn  I'  ii  the  form  of  small  granules.  Below 
7"n  (  .  the  IV  ,<  (with  0*9  per  cent,  i  i  I met  con- 
verted into  two  or  three  constituents,  viz.,  fcrrite,  ccmeutite. 
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and  sorbite.  With  low-carbon  steels,  ferrite  begins  to 
separate  at  700° — 750°  C.  and  the  residue  is  the  mother- 
liquor,  which  at  high  temperatures  is  marteusite,  and  at 
low  temperatures  becomes  a  mixture  of  ferrite,  cementite, 
and  sorbite.  Troostite  is  another  constituent  intermediate 
between  ferrite  and  martensite.  Campbell  has  found  that 
the  carbide  has  various  polymers  C,iFe3H,  and  that  those  in 
which  n  =  2,  3,  4,  or  5  are  commonest  ;  those  existing 
at  the  highest  temperatures  being,  of  course,  least  complex. 
In  steel,  with  less  than  1 '  3  per  cent.  C,  C/Fe1:.  pre- 
dominates. Polymerisation  appears  to  take  place  in  the 
mother-liquor  (marteusite)  and  this  constit\ient  is  con- 
sidered  to  be  a  compound  CrtFe,nFeisre  (resembling  a  salt 
with  water  of  crystallisation),  which  may  occur  as  such  or 
dissolved  in  an  excess  of  iron.  Little  is  known  yet  of  the  | 
phenomena  observable  while  the  metal  is  passing  through 
the  zone  of  temperature,  after  that  at  which  graphite 
separates,  and  before  that  in  which  iron  carbide  occurs.  It 
seems  probable  that  an  alloy  of  carbon  (not  carbide)  and  I 
iron  may  then  exist,  and  austenile  which,  according  to  ' 
Osmond,  can  be  recognised  by  the  microscope  in  iron 
alloys  containing  more  than  1  percent,  of  C,  when  quenched 
from  a  very  high  temperature,  may  be  such  a  solution  of 
Cm  in  Fe.  This  is  confirmed  by  the  extreme  softness  and 
yet  richness  in  carbon  of  the  material.  If  this  be  so,  ! 
iron  rich  in  carbon  would,  at  the  melting  point,  consist  of 
anstenite  and  graphite,  possibly  with  martensite  ;  and,  as 
the  temperature  falls,  martensite  would  gradually  increase 
at  the  expense  of  austeuite.  With  a  1 -5 — 1  -6  per  cent.  ( 
steel,  cementite  would  begin  to  separate  at  12003  C,  and 
at  700°  to  800°  C,  all  the  anstenite  would  have  disappeared. 
Thus,  at  high  temperatures  a  rich  carbon-iron  alloy  would 
separate  into  two  solutions ,  martensite  containing  dissolved 
carbide,  which  would  separate  by  degrees  as  cementite ;  and 
austenite,  which  would  deposit  first  graphite  and  then 
temper-carbon.  A  table  is  given  showing  graphically  the 
supposed  behaviour  of  various  carbon-iron  mixtures  at  all 
temperatures  from  0'  to  the  fusing  point. 

VIII.  Application  of  the  Laws  of  Solubility  to  the 
Separation  of  Ferrite,  Cementite,  and  Pearlite  in  Solid 
Steel. — The  result  of  the  examination  is  that  iron  and 
steel  contain  polymeric  carbides  C«Fe3n,  depending  on  the 
carbon  percentage  and  the  temperature  ;  any  one  sample  of 
steel  contains  at  high  temperatures  (and  therefore  in  the 
hardened  form  at  low  temperature),  also  iron  carbides  of 
simpler  constitution  than  those  existing  at  low  temperatures 
(or  after  slow  cooling)  ;  and  calculation  shows  for  high 
temperatures  (and  for  hardened  steel),  a  molecular  size  for 
the  dissolved  carbide  that  increases  with  the  carbon 
contents,  at  least  in  steels  containing  less  than  1  per  cent.  C.   j 

— W.  G.  M. 

Allotropic   Iron    and  Carbon.     E.  H.  Saniter.     Iron    and 
Steel  Inst.  Spring  Meeting,  1898,  1  — 10. 

The  author  publishes  some  more  photomicrographs  of  the 
etched  surfaces  of  iron  obtained  by  his  own  method  of  I 
etching  at  high  temperatures  with  calcium  chloride  (this 
Journal,  1897,  801).  He  now  increases  the  time  of  etching 
from  15  to  25  seconds.  The  structure  of  carbonless  iron 
at  a  bright  red  heat  loses  its  normal  cubical  condition  and 
shows  signs  of  crystals  with  definite  angles,  none  of  which, 
however,  are  right  angles.  This  shows  iron  to  be  dimorphous, 
•and  supports  Osmond's  allotropic  iron,  but  has  no  bearing 
on  his  hardening  theory.  With  0-1  and  0 ■  1 8  per  cent,  of  j 
carbon  the  large  grain  structure  is  broken  up,  but  there  is 
still  an  indication  of  allotropy,  whilst  with  more  carbon  the 
mass  becomes  amorphous  until  the  acicular  crystals  of  high 
carbon  metal  appear. 

Comparing  these  results  with  the  cooling  curves  of  iron 
and  steel,  there  is  an  agreement  as  to  the  expected  duration 
of  arrest  due  to  allotropic  iron  and  to  its  gradual  reduction 
with  increasing  carbon  until  it  disappears  as  a  separate 
point.  Apparently  carbon  is  inimical  to  the  presence  of 
allotropic  iron,  since  the  allotropic  arrest  disappears  with 
the  displacement  of  the  allotropic  crystal  indications,  in 
these  high  temperature  etchings,  by  the  acicular  structure. 
This  supports  the  carbide  theory  of  hardening  steel. 
Further  experiments  show  that  small  quantities  of  other 
elements  also    modify  the   allotropic    structure,   such  as 


sulphur,  phosphorus,  and  manganese.  The  author  then 
replies  at  length  to  the  questions  and  criticisms  by  corre- 
spondence which  were  brought  forth  by  his  previous  paper 
on  this  subject. — A.  W. 

Gold,   Aqueous    Solutions     of  Metallic.     R.    Zsigmondy. 

Aunalen,  1898,  301,  [1],  29-54.  (Compare  this  Journal, 

1898,  669.) 
1'hk  author  now  gives  details  for  the  preparation  of  a  red 
solution  of  the  so-called  colloidal  gold.  The  following 
method  generally  succeeds  :— 25  c.c.  of  a  solalion  of  crystal- 
lised gold  chloride  (hydrogen  aurichloride),  containing 
0-6  grin,  substance  per  litre,  are  diluted  with  100 — 150  c.c. 
of  distilled  water  and  2 —  1  c.c.  of  0-2  X-potassium 
carbonate  or  bicarbonate  added.  After  the  slightly  alkaline 
solution  so  obtained  has  been  heated  to  the  boiling  point 
and  the  source  of  heat  removed,  4  c.c.  of  a  solution  of  1  part 
of  freshly  distilled  formic  aldehyde  (b.p.  97° — 1003)  in 
100  parts  of  water  are  added  a  little  at  a  time,  but  pretty 
rapidly,  whilst  the  liquid  is  vigorously  stirred.  The  reaction 
is  complete  in  a  few  seconds  wheu  the  originally  colourless 
liquid  assumes  a  bright  red  colour.  A  great  deal,  however, 
seems  to  depend  on  the  purity  of  the  distilled  water  u-.-  1 
Traces  of  phosphates  especially  are  objectionable.  Very 
often  the  liquid  obtained  has  a  violet  or  blue-black  colour 
and  a  turbid  appearance.  Large  quantities  (2 — 3  litres)  of 
the  red  solution  cannot  be  prepared  in  one  operation  on 
account  of  the  difficulty  of  adding  the  formic  aldehyde 
sufficiently  rapidly.  Solutions  prepared  as  above,  and  con- 
taining 0-0O5  per  cent,  of  gold,  can  be  boiled  or  preserved 
for  months  without  undergoing  any  change. 

By  subjecting  the  solution  to  dialysis  in  a  warm  place 
(40° — 50°  O),  the  foreign  substances  can  be  removed  and 
the  concentration  of  the  gold  increased  to  0-12  per  cent. 

The  author  then  proceeds  to  describe  at  length  the  pro- 
perties of  the  colloidal  solution  of  gold,  and  arrives  at  the 
conclusion  that  the  gold  is  actually  dissolved  by  the  water 
and  is  not  merely  a  suspension  of  very  finely  divided 
particles  of  gold  or  a  solution  of  an  oxide  of  gold. 

Most  mineral  acids  and  salts  precipitate  the  metal  ; 
agitation  with  mercury  does  not  remove  it  from  solution  ; 
fungi  grow  readily  in  the  solution,  &c.  The  absorption 
spectrum  of  the  solution  is  also  described  and  compared 
with  those  of  ruby  glass  and  thin  films  of  gold.  On  subject- 
ing the  solution  to  electrolysis  the  gold  is  deposited  on  the 
positive  electrode,  but  may  be  intercepted  and  deposited 
on  a  parchment  partition  between  the  electrodes. 

In  1857  Faraday  prepared  similar  coloured  liquids  con- 
taining gold,  but  considered  that  the  gold  was  merely- 
suspended  in  the  form  of  excessively  fine  particles. 

After  the  above  experiments  were  completed  the  author 
became  aware  of  Faraday's  work,  and  discusses  it  in  an 
appendix.  He  still  maintains  that  the  red  liquid  consists  of 
allotropic  or  colloidal  gold  dissolved  in  water. 

Another  paper  is  promised,  in  which  the  relationship 
between  the  coloured  liquids  and  the  purple  of  Cassius,  will 
be  discussed. — J.  S. 

Tin,  Action  of  Xitric  Acid  on,  in  the  Presence  of  Metals 
of  the  Iron  Group.  F.  van  Leent.  liec.  trav.  Chim. 
Pays  Bas,  1898, 17,  SO.  (Through  Chem.  Zeit.  Rep.  1898, 
[17J,  142.) 

Ox  treating  tin  in  the  presence  of  iron  with  moderately 
concentrated  nitric  acid  and  evaporating  the  residue  to 
dryness,  a  substance  soluble  in  water  is  left.  The  same 
result  is  obtained  by  treating  the  metals  separately  and 
uniting  the  products  of  the  reactions.  By  adding  to  this 
solution  twice  its  volume  of  concentrated  nitric  acid,  a  pale 
yellow  precipitate  results,  which,  when  washed  twice  with 
nitric  acid  (sp.  gr.  1'2),  is  completely  insoluble  iu  nitric 
acid.  From  this  precipitate  iron  cannot  be  completely 
extracted  either  by  long-continued  washing  or  by  repeated 
precipitation  of  the  substance  from  aqueous  solution.  On 
long-continued  drying  in  vacuo  over  lime,  the  solubility  is 
greatly  diminished.  The  aqueous  solution  of  the  substance 
which  has  been  repeatedly  washed  with  nitric  acid  gives  a 
precipitate  with  nitric  acid  in  excess,  with  dilute  sulphuric 
acid,  and  with  oxalic  acid.  A  deposit  also  occurs  on  cooling 
the  solution,  in  which  particular  it  is  distinguished  from  the 
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rotation  of  the  product  of  the  original  reaction.     With  this 

bitter   -olution,  sulphuretted   hydi  a    greeniah- 

rinm'bicnroii  ow  precipitate, 

and  alkaline  hydroxides  a   white  precipitate  incompletely 

-oluble  in  excess  of  the  reagent     The  -  stable  tin  compound 

■  n  fouii'l  by  the  author-   to  meta-stanmc 

acid,  and  by  boiling  it  with  hydrochloric  acid  in  ei 

can   !»■   converted  into  the  ordinary  modification.     When 

kepi  in  Ming  of  metastannic  acid 

with  iron    and  nitric  acid,  constantly  loses    water  and  nitric 

:  .1    it  bai  b  -lied   that   there    is  no  definite 

relation   between   the   amounts   of    nitric   acid    and    iron. 

izidea  of  ■  hromium  and  aluminium  behave  in  an 

analogous    manner  when    treated    with    nitric   acid    in    the 

■  eof  tin,  yielding  a  residue  rotable  in  water;  or,  in 

oih.r  words,  conTerting  the   stannic  acid    into  a   -oluble 

-(.'.  A.  ML 

7  Alloys,  Constitution  of.    (•.  <  'harpj .     ( 'omptes 

Bend.  126,  [23],  ic  15 — t ■ 

u'hi  -.  a  fused  mixture  of  tin,  lead,  and  bismuth  i-  allowed 

paratea  tirst  (wliich  of  the  three  is 

tied  by   their  i>ropnrtioiis   in  the  mixture-),  then  an 

alloy   of  two  of  the  mi  always  that 

which  lii>t  separated  alone)  and.  lastly,  a  eut.ctic  alloy  of 

the   three.     Microscopic   examination   of  the  gnrfact    i  t  a 

II      I  lied  alloy,  which  ha-  been  slightly  >  tched 

ik    hydrochloric    acid,    shows    these    three    di-tiuct 

portion-.      The  author  has  examined  the    copper-tin-anti- 

lead-copper-antunony,  tin-lead-antimony,   at  d  zinc- 

tin-antimony   alloys,  a-  well  as  many   binary  alloy-.     He 

finds  that   in  the  ease   of   binary  alloy-,  a   pure  metal  (or  in 

i  definite  compound  of  the  two  metals)  separates 

first,  and  then  a  eutectic   alloy  of  the    twoj  while   ternary 

alloy-  behare  like  the  particular  alloy  quoted  above,  save 

iiietiiiies  the  alloy   behaves   as   though   it   were   a 

6  of  definite  i pounds  of  two  of  the  metals,  rather 

than  of  the  metals   them-eive — the  tin-copper-antimony 

per,  for  example,  behave  at  though  eon- 

-!.(  u  ,  .in. i   .  upper.    The  natures  and 

relativi  amounts  of  the  successive  deposits  depend  only  on 

mposition   of  the  original  alloy,  but  their  physical 

ties  are  influenced  by  many  circam  ipecially 

by  the  rapidity  of  solidification. — .].  T.  D. 

>  /■  '•/  I ht,  r mining. 

'.     \  i.  by.    -I     \iu.r.  (  hen  547. 
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■ 
solvents,  in  •  vertical  digester  with  grid  mar  the 

b- of  the 
•  tbi 

■|i  for  intr-  hi 

■hat     past  grid. 


Tanks  containing  respectively  the  solvent  and  water  are 
connected  with  an  inlet  pipe  at  the  top,  whilst  an  outlet 
pipe  at  the  bottom  is  connected  with  a  circulating  pump, 
which  maybe  used,  if  m  cessary.  Steam  is  introduced  below 
the  grid,  or  the  whole  vessel  may  be  heated  by  -team  coile 
or  external  firing.  At  the  top  of  the  apparatus  is  an 
outlet  connected  with  a  worm  condenser,  which  is  only  used 
at  the  end  of  the  operation,  and  serves  to  eondense  noxious 
vapours.  The  solvent  is  circulated  upwards  over  fine,  and 
downward-  over  coarse,  ore.  The  final  di-charge  of  the  ore 
into  an  out-ide  sluice  with  ripple-  is  assisted  by  n  steam  jet 
placed  near  the  discharge  pipe. — W.  G.  M. 


Gold    Ore.*,    An    Improved    Process  of 
rVetherwax,    New    York.    r.s.A.     Eng. 
July  1,  1807. 

Tiik  ore  is  -ubmitted  to  the  action  of  a  hot 
of  caustic  soda  and  sodium  silicate  for  about 

;  <•  of  about    BO  lb.   per   -■] 

extracting  tl..   gold  by  the  usual  metho 
i-  said  to  be  advantageons  with  refractory  ore 
the  gold  from  it-  combination  or  association 

;it-,    and    thu-    rendering    it    easy    of 
solvent. — A.  W. 


Trailing.      C. 
Tat.     15,674, 


elation 
an  hour  tinder 

in.,  previou-  to 
This  treatment 
s.  by  liberating 
with  the  othtr 
attack   by   tlu- 


Gold  mid  Silver,  Impts.  in  and  Apparatus  for  tht  Treat- 
ment of  On  -  or  the  like  containing  Gold  or  Silver,  or 
both,  fur  the  Obtaimnent  of  the  Precious  Metals  there' 
from.  The  General  Gold  Extracting  Co.,  Ltd.,  London. 
From  L.  Pelatan,  l'ari-.  Eng.  Pat.  22,256,  Sept.  28, 
1897. 

Tm:  apparatus  consists  of  a  cireatai  vat.  on  the  bottom  of 
which  i-  ;i  renry  or  an  amalgamated  plate,  which 

constitutes  the  oathode.     The  ana  -   ••!  borisontal 

radiating  arm-  fixed  to  a  revolving  shaft,  suspended  and 
wmked  from  above.  The-.-  arms,  which  have  a  lower 
surface  of  iron  or  csrlion,  are  parallel  with,  and  travel  onui- 
ili-tant  a  few  inches  above  the  cathode  surface.  They  are 
provided  with  projecting  wooden  or  non-conducting  pin-, 
which,  in  slowly  moving,  carry  the  sludge  gently  over  the 
surface  of  the  mercury.  Baffle  plates  on  the  sides  of  the 
vat  are  provided  to  prevent  whirling  and  centrifugal  action. 
The  sludge  contains  the  ore  ami  water  mixed  with  sail  and 
a  solvent,  such  a-  cyanide,  and.  after  passing  between  the 
anode  and  cathode,  i-  drawn  off  through  n  low-level  tap. 
( iiher  substances  are  add.  :■>  the  ore  treated, 

and   III   tin  irgentiferous   ore-   the    temperature  i- 

raised  to  favour  the  formation  of  the  chloride,  which  then 
dissolves  in  the  cyanide  previou-  to  it-  reduction  to  metallic 
silver.— A.  W. 

osphorisation   of  Metals,  An   Improved  Composition 
the,  ami  Process  and  Ingredients  far  producing  the 
.-.mo.       \.    Bottger,    Dusseldorf,   Germany.      Eng 

1  l.'.m'.i,  June  19, 

Tn  remove  phosphorus  from  ca-i  metal-,  a  mixture  of 
sodium  carbonate,  lime, red  lead,  and  petroleum  ii  placed  in 
the  mould  with  the  m  iltcn  metal,  or  i-  fed,  with  the  air- 
blast,  into  the  cupola  furnace  containing  the  molten  metal. 

—A.  W  . 

Slag  or   Cinder  from    Steel-melting    Tune:  I        ..    in 

I  ■■■/.     .1.    Kilei .  Glasgow.     Kng.    Pat. 

21,  1 

Iron  ore  iii  small  pieo  -,  or  iron  scale,  or  purple  ore,  or  blue 

billy,  i-   mixed  with    the  -la:;  ns   it   Sows   ft tbi     -t.  •  I 

furn.e  inixture    may   then   be  used    in    the    h 

furnace,  so  that  a  mean-  i-  found  for  smelting  both 
powdered  ore  and  wasti  slag.  Lime  ma)  be  added  with  the 
ore  it  l-steel  slag  is  to  be  treated,  tht 

should  not  be  I lilicinus.     If  preferred,  the  steel-flu 

tj  l  Bed  in  tin    ii-ual  way  and  then  re-melted 

in  a  !  with  the  ore. — W,  G.  M. 

Roasting    and     Urging,    and     Appa. 

therefor.      0     1      Redfem,  From    P. 

-   \      Eng.  Pat,  29,751,  Dec   IS, 
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Four  or  more  long,  slightly  inclined,  but  nearly  horizontal, 
tubes  are  so  mounted  symmetrically  around  a  common  axis 
that  they  are  parallel  to  one  another.  The  tubes  are  lined 
with  fire-clay,  and  are  surrounded  near  either  end  by  a  ring 
resting  on  rollers,  so  that  the  combination  may  be  rotated 
about  its  inclined  axis.  The  mouths  of  the  tubes  open  at 
either  end  into  a  short  wide  cylinder,  which  rotates  with  the 
tubes.  The  lower  of  these  cylinders  communicates  with  a 
furnace,  in  which  liquid  fuel  is  burned,  and  it  is  also  provided 
with  outlets  for  removing  the  roasted  or  dried  ore.  The 
upper  cylinder  leads  to  a  smoke-chamber  terminating  in  a 
flue,  and  has,  supported  within  it,  but  out  of  contact  with  it, 
a  bent  chute,  which  passes  through  the  roof  of  the  smoke- 
ehamber  and  is  connected  to  a  hopper,  through  which  the 
raw  ore  is  supplied  to  the  calcining  tubes.  Running  the  whole 
length  of  each  tube  is  a  long  box  or  hollow  rabble,  divided 
lengthwise  into  two  compartments,  of  which  the  upper  has 
numerous  perforations  along  one  side.  These  boxes  are 
bolted  firmly  to  their  respective  cylinders,  and  communicate 
at  the  flue  end  with  a  central  blast -box  and  an  axial  air- 
supply  pipe,  passing  through  an  iron  sleeve  outside  the 
smoke-chamber.  Air  is  forced  by  a  fan  through  this  tube 
and  through  the  imperforate  compartment  of  each  rabble  to 
the  furnace  end  of  the  cylinders,  and  is  there  returned 
through  the  perforated  compartment,  which  thus  serves  to 
distribute  fresh  hot  air  in  the  midst  of  the  ore  from  end  to 
end  of  the  cylinder.  The  rabble  rotates  with  the  tubes,  and 
is  provided  with  a  projecting  ledge  or  flange  which  protects 
the  perforations  from  being  blocked  by  ore  at  that  period  of 
each  rotation  in  which  tiny  are  beneath  the  charge.  The 
masonry  of  the  furnace  and  the  smoke-chamber  is  provided 
with  elliptical  castings,  through  which  the  ends  of  the  rotat- 
ing cylinder  pass  freely,  an  apron  being  attached  to  the 
latter  to  prevent  escape  of  heated  gases  ;  and  an  arrange- 
ment is  made  by  which  the  inclination  of  the  tubes  may  be 
varied.  In  a  modification  of  the  furnace,  the  cylinder  at  the 
lower  end  is  fitted  with  a  conical  prolongation  communi- 
cating with  the  furnace,  whilst  the  ore  is  discharged  through 
one  of  a  series  of  openings  in  the  periphery,  all,  excepting 
those  at  the  lowest  point,  being  closed  by  a  fixed  baud  which 
uearly  surrounds  the  cylinder,  and  within  which  the  cylinder 
rotates.  The  tubes  may  be  from  25  to  30  ft.  in  length  for 
roasting  operations,  and  from  15  to  20  ft.  for  drying  ores, 
and  the  diameter,  inside  the  lining,  may  vary  from  20  to  26 
ins.  It  is  stated  that,  as  compared  with  single-cylinder  cal- 
ciners,  there  is  a  higher  heating  efficiency  (60  per  cent,  less 
fuel  having  been  used),  whilst,  owing  to  the  narrowness  of 
the  tubes,  the  heating  may  be  more  gradual,  and  also  that, 
owing  to  the  superior  balance  of  the  system,  less  power  (by 
80  per  cent.)  is  required  for  driving.  There  are  eleven 
claims.— W.  G.  M. 

Furnaces,  Imp/s.  in  or  connected  with  Smelting,  for 
Metallic  Alloys.  F.  W.  Minck,  Berlin,  Germany.  Eng. 
Pat.  9717,  April  27,  1898. 

A  movable  hopper  is  suspended  in  the  fireplace  above  the 
crucible  in  the  ordinary  pot  furnace.  In  making  alloys, 
the  chief  metal  is  first  melted  in  the  crucible,  and  the 
alloying  metals  then  added  through  the  hopper,  the  fumes, 
&c,  being  drawn  off  through  the  space  between  the  crucible 
and  hopper  into  the  flue  at  the  back. — A.  W. 

Steel  Armour  Plate,  Impfs.  in  Art  of  Manufacturing. 
J.  T.  Wainwright,  Chicago,  U.S.A.  Eng.  Pat.  30,463, 
Dec.  23,  1897. 

Molten  steel  is  treated  by  exhausting  the  dissolved  gases 
(as  described  in  Eng.  Pat.  2293  of  1898),  and  is  then 
manufactured  into  a  case-hardened  armour-plate. 

— W.  G.  M. 

Perchloriilc  of  Iron,  An  Improved  Process  for  the  Recover// 
of,  from  tin-  Solutions  of  Perchloride  of  Iron  used  for 
Etching  Purposes.  [Afejfi/s.]  O.  Luppe,  Munich, 
Germany.     Eng.  Pat.  18,417,  Aug.  7,  1897, 

Ikon  is  put  into  the  spent  solution,  whereby  the  copper 
dissolved  in  it  is  precipitated  and  recovered.  The  ferrous 
chloride  solution  remaining  is  then  converted  into  ferric 
chloride  for  re-use,  by  treatment  with  hydrochloric  acid 
and  potassium  chlorate. — E.  S. 


Antimoninl  Ores,  containing  Precious  Metals,  A  New  or 
Improved  Method  of  and  Process  fur  Treating.  JT.  W. 
Edwards,  London.  Eng.  Pat.  15,791,  July  2,  1897. 
The  ore  is  treated  with  cold  solutions  of  calcium  sulphide 
(about  7  per  cent.)  and  washed,  whereby  the  antimony 
sulphide  is  dissolved,  leaving  the  gold  in  "the  residue  in  a 
condition  suitable  for  extraction  by  the  ordinary  methods. 
The  double  sulphide  solution  is  decomposed  by  carbon 
dioxide,  which  first  precipitates  calcium  carbonate  with 
production  of  sulphuretted  hydrogen.  After  settling  and 
filtering,  a  further  treatment  with  carbon  dioxide  precipi- 
tates antimony  sulphide  in  a  commercial  form.  The 
sulphuretted  hydrogen  is  passed  into  milk  of  lime  to  yield 
fresh  calcium  sulphide. — A.  YV. 

Brass  and  Silver,  Manufacture  of  a  Compound  Metal  of. 

E.  Martin,  Paris.  Eng.  Pat.  938,  Jan.  12,  1898. 
Upon  the  surface  of  plates  of  brass  is  deposited  a  thin  layer 
of  copper,  and  then  a  coating  of  zinc,  tin,  or  silver,  and  the 
whole  is  pressed  between  steel  plates.  Thin  sheets  or  foil 
of  silver  are  then  laid  on  the  plates  of  brass,  and  these  are 
put  together  in  series  alternately  with  steel  plates,  and  again 
submitttd  to  hydraulic  pressure  whilst  heated  to  about 
200°  to  300°  C,  whereby  the  silver  and  brass  are  united 
together  to  form  sheets  of  the  double  metal. — A.  W. 

Alloy  for    Dental  Purposes,   An    Improved.     C.   A.    R. 

Sainsioe,  Stockholm.  Eng.  Pat.  9069,  April  19,  1898. 
An  alloy  of  tin,  84  per  cent.;  silver,  15  per  cent.;  gold 
0-5  per  cent.  ;  ani  platinum,  0-5  per  cent.,  is  more 
durable  than  tin,  and  is  therefore  better  suited  than  that 
metal  for  bridge  work,  or  for  use  without  other  addition  for 
securing  artificial  teeth  in  place  where  no  plate  is  used. 
The  alloy  is  used  iu  the  form  of  cubes  or  balls,  which,  before 
use,  are  melted  over  a  Bunsen  flame. — W.  G.  M. 


XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(4.)— ELECTRO-CHEMISTRY. 

Calcium  Chloride  Solutions,  Electrolysis  of.  [Production 
of  Chlorates.]  F.  Oettel.  Zeits.  f.  Elektrochem.  1898, 
5,  [I],  1-5. 

Some  hitherto  unpublished  results  dealing  with  the 
electrolysis  of  calcium  chloride  solutions  obtained  by  the 
author  confirm  those  recently  published  by  Foerster  and 
Llisehoff  (this  Journal,  189s",  666).  The  smallness  of 
the  loss  by  reduction  is  ascribed  to  the  formation  on  the 
cathode  of  the  film  (calcium  hydrate),  which  acts  as  a 
diaphragm.  The  electro-chemical  activity  ,,f  this  film, 
however,  appears  to  have  nothing  to  do  with  its  thickness' 
since  excellent  results  have  been  obtained  with  a  very  thin 
membrane,  whilst  another  2  mm.  thick  was  practically 
worthless.  The  production,  and  what  is  more  important, 
the  preservation  of  a  good  membrane  requires  much  skill 
and  experience. 

The  following  table  is  given  as  representing  a  normal  run, 
during  the  electrolysis  of  a  solution  of  calcium  chloride 
(130—150  grm.  per  litre)  to  which  a  little  milk  of  lime  had 
been  added  to  precipitate  any  magnesia  present.  The 
current  density  on  both  cathode  and  anode  was  900 
amperes  per  sq.  metre;  potential  3-8—4-0  volts;  and 
temperature  75:  C. : — 


Time  from 

Current 

Water 

Commencement. 

Efficiency. 

Decomposition. 

Reduction. 

Hours. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

i 

71-8 

4-1 

2fl 

2 

76-3 

11-4 

1J-3 

1 

78-2 

12-6 

9-S 

8 

79-7 

16*8 

3-8 

5 

83-1 

129 

4-0 

8 

81-1 

12"S 

ti'4 

10 

81-9 

11-4 

6-7 

22 

83'3 

12;. 

4-2 
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It  will  be  sfeii  that  the  current  efficiency  improves  >lurinir 
the  rir-t  few  boors,  and  then  remains  nearly  constat 

•    percent     The  distribution  of the  remai 
r.-nt.  between  "a'er  decomposition  and  redaction  i-.  how- 

milar  experiment,  the 
the  following  results  were 
obtain  Br  run  : — 

Per  I 

7;' 

'•' 

>'- 

ed  rerj  favourabli .  an  attempt 
them  by — 1st,  electrolysing  the! 
i,;    2nd,  adding   KCI   i"   precip 
difficulty   solol  •    K(  10    and   <  and  then 

A    totally  nnexpecte  I  result  was 
|  e  of  KCI  in  the  solution   caused  the 

..f  thick  crust,  on  the  cathode,  which 
broke  away,  and  at  the  tame  time  free  chlorine  l  no!  1 1  <    0) 

,   .njr  with  the  hydrogen.     The  author 

riders  that  the  character  of  the  deposit  on  the  i  ithode  «.>* 

M  ii. .t  redissolve  rapidly  enough  to  li\  the 

chlorine  '"r  of  tin'  deposit  on  the  cathode  was 

me  :i  very  thin  fi'm  was  sufficient 

to  prevent  the  evolution  of  any  chlorine,  whilst 

the   film   would  entirely    disappear,  ai  i    1"' 
chlorine  being  at  the  Bame 
tun    evolved.    An  addition  of  more  calcium  hydrate   some- 
times tern] inlv  improved  matters;  the  amorphous  crusts 

•  !i-  tppeared  onl*  to  reappear  again  alter  -..m. 

Cryst  'I-  ol  calcium  oxychlonde  in  the  form  of  hard  long 
needles  n  '     ■  &  from   the  electrolyte   on 

cooling,  and  the  author  considers  thai  this  substance  plays 
an  important  part  in  the  eli  It  is  possible  that  the 

am  behaviour  on  the  addition  of  Ki  II  may  b    conni 
not  with  the  formation,  bul   with  th.  solubility  of  the  oxy- 
chloridc  in  KCI,  and  that  the  cathode  cru-ts  are  compi 
sleinm  hydrate,  but  of  insoluble oxychl 

of  calcium  chloride  solutions  is   subject 
t..  man*   othei    disturbing    ufiuchces.     '  In    on 

some   copper  chloride  which   had  formed   ne  of  tbi 

eoppei   conductors,  gol  detached,  and  fell  into  thi 

inverted  into  copper  oxide,  which 
then  acted  catalvtically,  decomposing  the  hypochlorite  with 
libet  ■  Main  othi 

iim.Ii  and  lead,  act  in  the  Mime  nay.  -..  that 

it  i  ition  hi  judging  the  pro 

a  thi  resull  I  ]  shown  by 

the  results    whii  Ii  «  ippei  oxidi 

■ 


I 


I 


Water  lv 

-iti.ni. 


ir; 


B 


11  •■ 
i  _■  -  ■  ■ 


■  ai  the  same 
ning  and  allowing  for  the  oxygen  which 
■  ii  ■  i   the  copper  oxide  in    I h 

issing  through  the 

l  |  ition  the  antli 

ihai  tin  f  chlorate*  takes  place  hi 

two  'lit'-  onnll*  opei 

i.   the    bypoel 
Tin-  pr  kali   and  chlorini 

li\  |...  lil- •  r  lc,  wl   i  hlorinc  and 

partially  also  bj  i  < 
n  rtl   I 

(6.)  Production  of  chlorate  by  thi  n  of  chlorine 

md  oxygen  whilst  they  are  !>•  "n  on 

solution  {a)  \-  ti.  iction 

.  whilst  In  wi      alkuliue 


solutions  the  tw.i  reactions  take  place  simultaneously,  pro- 
vided  that  the  current  density  at  the  anode  remains  the 
game  in  all  three  eases. 

During  the  electrolysis  of  cilcium  chloride  solutions  («) 
is  tin-  principal  reaction.  Such  solutions  show  a  tendency 
to  become  slightly  acid  owing  to  tin-  formation  of  free 
hypjehlorous  acid  ;  whilst  in  the  ease  of  the  alkali  chlorides 
it  depends  on  the  position  of  tie-  electrodes,  ami  on  the 
current  strength  whether  the  stationary  condition  i~  accom- 
panied by  the  presence  of  a  slight  excess  "t  free  alkali  or 
of  free  chlorine. — J.  S. 

Aluminium  at  "«  Electrode  in  (,'tlls  for  Direct  ami  Alter- 
nating Currents  [Aluminium  Throttling  Cells'],  1\. 
Wilson.     Proe.  Hoy.  Sue.  ]SU8,  63,  829—847. 

Whin  an  electric  current  is  passed  through  a  cell  contain- 
ing an  aluminium  anode  dipped   int..   a  solution  of  alum  or 

sulphuric  acid,  the  aluminium  s| .lily  becomes   coated  with 

a  film  of  basic  aluminium  sulphate,  and  tin'  current  prac- 
tically ceases  unless  the  voltage  !>•  raised  to  about  22  volts. 
or  more  (compare this  Journal.  1897,  807).  This  forms  the 
basis  of  a  method  for  transforming  alternating  into  direct 
currents.  If  a  cell,  charged  with  a  saturated  solution  of 
alum,  be  provided  with  an  aluminium  and  a  carbon  I 
trode,  then,  on  coupling  up  with  an  alternating  current,  the 
aluminium  plate  will  alternately  b  le  and  cathode, 

and  tliu-  th.  passage  of  the  current  in  one  direction,  namely. 
when  the  aluminium  is  anode,  will  be  "choked"  or 
"throttled,"  provided  that  the  potential  of  the  alternating 
current  is  just  equal  to  or  preferably  a  little  less  than  that 
which  is  necessary  to  overcome  th.  resistance  of  the  film  of 
basic  sulphate.  By  a  suitable  arrangement  an  alternating 
current  can  thus  be  transformed  into  a  direct  current. 

In  the  firs)  part  of  the  paper  the  author  deals  with  the 
behaviour  of  direct  currents  on  su.h  throttling  cells,  and 
.  nnes  to  the  conclusion  thai  I  Beet  upon 

the  apparent  high  resistance  of  an  aluminium  plate  and  its 
film.  In  one  particular  case,  for  example,  the  potential 
diffcrcne.  between  the  i  fell  from  BO  volts  to  8  volts 

when    the    temperature    was     raised   from    18*5     to   r< 
This    points    I"  the    necessity     of    circulating    or    othi  i 

i ling  the  electrolyte  in  practice. 

I  he  second  part  of  the  paper  treats  of  alternating  currents. 
and  the  conclusion  arrived  at  is,  that  the  choking  or  throt- 
tling effect  take-  time  to  develop,  and  is  not  fully  developed 
with  alternating  currents  of  frequencies  sixteen  and  ninety- 
eight  complete  |KM'iods  pi  r  B<  :ond.  It  can  be  increased  by 
increasing  the  current  densit*  foi  agivenflh  reatl* 

influenced  In  temperatun  In.  metal  aluminium  with  its 
film  is  suitable  for  use  as  the  plates  of  condensers,  if  due 
regard  be  given  to  current  density  and  temperature. 

It  might,  in  sume  eases,  be  found  useful  as  an  equivalent 
to  a  metallic  resistance. — .!.  8. 

PATENTS. 

/      trie  Batteries,  Impts.  in  nml  connected  with.     I'.  A. 
.I.ihiicke,  I l.,n.     Eng.  Pat.  7958,  March  87,  I8B7. 

Tm  object  is  "  to  produce  a  constant  batten  with  a  max*- 
niuin  of  energy."  An  example  is  shown  which  takes  the 
form  of  eoppei  /in.  couples  in  a  solution  of  copper  sulphate. 
"  During  the  working,  the  sulphate  of  zine  produced 
to  the  -uri.ie.  ol  the  electrolyte  and  runs  into  channels  or 
gutter-."  As  the  -inc  sulphate  ascends,  the  copper  sulphate 
descends.  "In  this  manner,"  says  the  inventor,  "it  «ill 
be  obvious  thai  I  am  enabled  to  get  rid  of  the  sulphate  of 
sine  almost  as  fast  as  il  forms,  which  is  of  great  importance." 

— j.  t    i:. 

Ilatlcries,  Imj<ts.  in  Secondary.     I).  D'Arbel,  I'aris,  France. 

Eng.  Pat  : 

inr  electrodes  arc  formed  of  metallic  boxes,grated  on    I 

two    large    side  faces    and   open  at    the  top,  which    are  tilled 

with  pastes  composed  respectively  of  minium  or  litharge 
niive.l    with   sulphuric  acid   and    water.     (  hloride   of 
■  •r   .  tiloride  of    lime  dissolved    in    a    solution    of   sodium 
chloride,  sulphuric  si  id  and  watci  form-  the  electrolyte. 

— G.  il    K. 


Aug.  31.1893.] 
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Batteries,  Accumulator,  Manufacture  of  Active  Material 
for.  II.  Tobler,  Muttenz,  and  J.  II.  Graeber,  Hale,  both 
of  Switzerland.  Eng.  Pat.  12,019,  May  26,  1898/J 
I  iik  claim  is  for  " a  manufacture  of  active  material,  free 
from  nun-conducting  binding  material  for  accumulators, 
produced  by  mixing  a  paste  of  finely  powdered  lead  oxide 
arid  graphite  with  dilute  sulphuric  aeid,  moulding  the  mass 
to  the  desired  form,  and  alternately  drying  the  material,  and 
treating  it  with  dilute  sulphuric  acid,  until  the  mass  is  hard 
and  coherent,  so  as  uot  to  require  a  supporting  frame." 

—J.  C.  R. 

Cleetric    Batteries,    Impts.    in.      E.    Edwards,    London.  , 
Erom  P.A.Emanuel,    Aiken,    State   of   South   Carolina, 
U.S.A.     Eng.  Pat.  12,321,  June  1,  1898. 

f  uk  object  is  to  provide  means,  which  are  shown,  for  heat- 
ing the  electrolyte,  forcing  the  electrolyte  (whether  hot  or 
cold)  through  the  battery,  by  pressure  of  steam,  gravitation, 
•or  by  mechanical  means,  as  by  a  pump,  and  keeping  the 
elements  of  the  battery  the  same  distance  apart  at  all  times 
and  under  all  conditions  of  use,  whereby  the  internal 
resistance  of  the  battery  is  kept  constant.  There  are  17 
ciainis.  Claim  I.  "  The  method  of  producing  a  strong  and 
substantially  constant  electromotive  force  in  electric  batteries 
by  heating  an  electrolyte  and  causing  it  to  flow  under 
pressure  through  an  electric  battery  and  through  the 
elements  thereof,  the  said  elements  being  kept  at  a  uniform 
distance  apart  under  all  conditions."— J.  C.  R. 

-Electrode  Plates,  An  Improved  Process  for  the  Manufac- 
ture of,  for  Storage  Batteries  [Binding  Material"].  C. 
Marschner,  Berlin,  Germany.  Eng.  Pat.  18,029,  July  31, 
1897. 

This  process  for  the  manufacture  of  electrodes,  which  is  an 
improvement  on  that  described  in  Eng.  Pat.  12,250,  1890, 
consists  in  dissolving  1  kilo,  of  amber  in  5  kilos,  of  epi-  or 
dichlorhydrin,  and  mixing  1  part  by  volume  of  this  solution 
with  J  parts  by  volume  of  alcohol,  this  mixture  being  used 
as  the  binding  medium  in  forming  the  active  material  into  a 
paste.  -G.  H.  E. 

Electric  Conduits,  A  New  Material  for  the  Manufacture 
e>f.  C.  Hannay  and  1'.  J.  Thorn,  Gla-gow.  Kng.  Pat. 
18,666,  Aug.  12,  1897. 

Iiik  diatomaeeous  material  known  as  "  Karbadoes  earth"  is 
moulded  into  shape  with  paper  pulp,  fired,  and  the  porous 
jtroduet  impregnated  with  asphalte,  &c. — F.  H.  L. 

Chemical  Compounds,  Impts.  for  the  Production  of,  by 
Electrolysis  [Alternating  Current].  J.  W.  Richards 
and  C.  W.  Koepper,  Pennsylvania,  U.S.A.  Eng.  Pat. 
9637,  April  20,  1898. 

Ax  alternating  current  is  passed  between  two  electrodes 
immersed  in  an  electrolyte,  one  or  more  of  whose  con- 
stituents forms  alternately  at  each  electrode,  by  electrolytic 
attack  thrreon,  a  compound  or  compounds  partially  derived 
from  the  consumption  of  that  pole,  and  which  are  insoluble 
hi  either  the  electrolyte  or  the  products  formed  at  the  oppo- 
site pole  for  the  time  being,  which  may  be  gaseous,  and 
which  compound  or  compounds  are  precipitated  from  the 
electrode  of  consumption. — G.  H.  E. 

Sulphides,  Process  for  Manufacturing  Mi  tal/ic,  Eleclro- 
lytically.  .1.  W.  Richards  and  C.  \V.  Roepper,  Pennsyl- 
vania, U.S.A.  Eng.  Pat.  9638,  April  26,  1898. 
The  process  consists  in  electrolysing  a  solution  containing  a 
thiosulphate  salt  between  an  anode  composed  of  or  con- 
taining the  metal  or  metals  whose  sulphide  is  desired  and 
any  suitable  cathode,  thereby  obtaining,  as  a  precipitate,  the 
sulphide  of  the  metallic  base  present  in  the  anode.  The 
temperature  of  the  bath  depends  on  the  nature  of  the 
sulphide  being  formed.— G.  H.  R. 

Plates  for  Electric  Accumulators,  Impts.  in  [Gas  Cham- 
bers]. M.Bernstein,  Berlin,  Germany.  Eng  Pat  9778 
April  28,  1898. 

The  improved  electrode  consists  of  two  lead  plates  secured 
in  a  lead  frame,  each  having  dovetailed  grooves  formed  on 


one  side  to  receive  the  active  material,  and  numerous  small 
perforations  communicating  with  the  central  chamber,  into 
which  gas  may  be  conducted  during  the  working  of  the 
cell,  for  the  purpose  of  continuous  regeneration  of  the  plate. 

— G.  H.  R. 

Plates  for  Electric  Battery  Purposes,  Impts  in  the  Art  of 
Making  [Spongy  Lead].  A.  C.  Croftan,  Chicago, 
U.S.A.     Eng.  Pat.  10,094,  May  3,  1898. 

Spoxgy  lead  plates  are  formed  by  forcing  molten  lead,  by 
air  pressure,  through  a  series  of  smail  orifices,  and  receiving 
it  on  a  horizontally. vibrating  support  at  a  temperature 
intermediate  between  its  solidifying  and  melting  points. 
The  stringy  spongy  mass  thus  formed  is  compressed  in 
parts,  so  as  to  produce  comparatively  solid  strengthening 
ribs  or  frames. — G.  H.  R. 

Electric  Resistances,   Impts.  in.     W.  P.  Thompson,  Liver- 
pool.    From  The  Chomisch-Elektrische  Eabrik  "  Prome- 
theus "     Gesellschaft    mit     beschrankter      Haftung,    of 
Bockenheim,    Fraukfortouthe-Main,    Germany.      Eng. 
Pat.  10,585,  May  9,  1898. 
"  Electric  resistances,  consisting  of  layers  of  copal  varnish 
burnt  on  metallic  surfaces  as  insulating  material,  and  layers 
of  precious  metals  burnt  on  these  copal  layers,  as  resistance 
material,  the  said  copal  layers  being  such  as  will  not  car- 
borise  at  the  same  temperatures  at  which  metallic  lustres  or 
enamel  colours  are  deposited." — J.  C.  R. 


(£.)—  ELECTRO-METALLURGY 

Zinc  Chloride  Solutions,  Electrolysis  of,  and  the  Nature  of 

Spongy  Zinc.     F.    Foerster   and    O.    Giinter.     Zeits.    f. 

Electrochem.  189S.  5,  [1],  16— 23. 
Starting  with  the  assumption  that  the  deposition  of  spongy 
zinc  is  caused  by  the  presence  of  precipitated  zinc  oxide  on 
the  cathode,  the  authors  have  made  some  experiments  which 
tend  to  confirm  this  view. 

A  zinc  cathode  was  suspended  in  a  perfectly  neutral  puri- 
fied zinc  chloride  solution  containing  54  0  grnis.  of  zinc  per 
litre,  between  two  anodes  of  pure  electrolytic  zinc. 

With  a  current  density  of  1'4  amperes  per  sq.  dcm.  a 
smooth  compact  deposit  of  zinc  was  obtained  on  the  cathode 
for  the  first  six  or  seven  hours/out  alter  20  hours  spongy  zinc 
was  being  deposited,  and  the  solution  was  turbid  from  the 
presence  of  suspended  basic  zinc  chloride. 

On  filtering  off  the  precipitate  and  inserting  a  new 
cathode,  a  good  deposit  was  obtained  during  the  first  few 
hours  The  electrolyte  then  again  became  turbid,  and,  at 
the  same  time  the  deposit  showed  signs  of  becoming  spongy. 
Schnabel  (Handbueh  der  Metallhuttonkunde,  2,  114) 
states  that  the  formation  of  spongy  zinc  may  be  prevented 
by  the  addition  of  chlorine  or  bleaching  powder  to  the 
solution.  The  authors,  therefore,  tried  the  method  adopted 
by  Mylius  and  Fromm  for  keeping  a  solution  of  zinc  sulphate 
constantly  acid.  A  small  quantity  of  free  chlorine  was  con- 
tinually evolved  in  the  cell  from  two  small  platinum  anodes, 
which  were  connected  with  the  positive  pole  of  two  accumu- 
lators, whilst  the  negath  e  pole  was  attached  to  the  large  zinc 
plate,  which  thus  served  as  cathode  for  both  pairs  cf  anodes. 
The  formation  of  spongy  zine,  however,  could  not  be 
prevented  in  neutral  solutions  by  this  arrangement. 

The  oxygen  of  the  air  easily  oxidises  zinc  in  presence  of 
zinc  chloride,  and  a  certain  quantity  of  the  oxide  formed 
is  dissolved  by  the  solution  forming  basic  zinc  chloride. 
Deposition  of  spongy  zinc  only  occurs  when  the  excess 
of  oxide  begins  to  render  the  electrolyte  turbid,  and  if  this 
precipitation  is  prevented  by  the  periodic  addition  of  hydro- 
chloric acid,  good  deposits  of  zinc  can  be  obtained.  The 
authors,  therefore,  recommend  that  the  electrolyte  should 
contain  a  quantity  of  free  hydrochloric  acid  corresponding 
to  a  J-  —  3'w  normal  solution.  The  acid  may  be  increased 
until  it  represents  T'-  normal  aeid,  but  it  should  not  be 
allowed  to  fall  below  ^j  —  ^i-  normal. 

If  this  slightly  aefd  electrolyte  is  used  in  conjunction 
with  the  arrangement  for  liberating  free  chlorine,  still 
better  deposits  of  zinc  are  obtained.  When  the  solution 
ccntains   0-2  grm.  of  free  chlorine  per  litre,  the  hydrogen 
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evolved   at   'lie  cathode   does    Dot    remain  sticking  to  the 
ugh  to  i"  pair  the  surface  ol  the  deposit. 
Although   the   main  ■  ectrolyte   remains 

timet   happens   that    bad    (spongy) 
deposits  "i  zinc  are  obtained.    This  is  accounted  For  by  the 
fact  'h;it  the  Iimt  of  electrolyte  in  contact  with  the  cathode 
s  deprived  ol   its  free  acid,  bnt  this  difficulty  m  n  lie 
overcome    by     sufficiently     .<  or     circulating    Du- 

eled roh  ir. 
in.  substituting  anodes  of  commercial  zinc  for  the  pore 
I  posited  in  the  cathode  was  Found  to 

A'ben  a   10  per  cent,  boiling   solution  of  zinc  chloride, 

with  /inc  < . x. i'l- -   i  the   cadmium  subsequently 

ed  by  treatment  with  pure   ziuc)  electrolysed  at  90' 

('.,  with  insoluble  (platinum)  anodes,  good  deposits  of  zinc 

are  obtai I. 

i  osited,  when  compared  with 
■ . i ■  1 1 1  of  copper  deposited  bj  the  same  rurrent  in  a 
eopper  voltameter  was  found  to  be  in  Brood  agreement  with 
Faraday's  law.  Ashcroft  (Schoabel's  Handbuch  der 
Metallbuttenknnde  2,  914  215),  on  electrolysing  a  similar 
solution,  band  that  the  zinc  deposited  in  the  first  two  boon 
\>  l^r  cent.,  during  the  next  two  hours,  37  pi 

and  during  the  third  two  boors,  14  per  cent,  in  excess  of  that 
required   by  Faraday's  law,  whilst  in  the  last  two  hoars  the 
cal  amonnt  was  deposited      The  authors  conclude 
by  discussing  effect  of 

adding    various    oxidising    and     reducing    agents    to    the 

["hi     -■'  lit    m   ol       i dI    a   perfectly 

solution   ni    an  persulphate   to  n  neutral 

solution  of  zinc  ohloride  furnished  ^t I  deposits  of   zinc  on 

whilst    on    the   addition   of  0*025   per   cent. 
•  ■I    hydr  oxide,  tin*  forraatioD  of  spongy  zinc  was 

observi  .  itroly sing  10  minutes. —J.  S. 

Copper,  Analyses  of  Slimei  deposited  during  the  i 
lytic   Refining  of.     A.   Hollard,     Bull.  Soc.   Chin 

19. 

Sec  under  XXIII.,  page  I'M. 

PATKNTS, 

I  Vreating  Ores,  Tmpts. 

in.    (..   H    Bortoo,   Boston,   L'.SA      l  dc.     Pat    15,473, 

.1 - 

Relates  to  methods  of  and  npp  iratus  fur  treating  metallic 
ores  in  l    •    specification   supplies  a 

i   detail  relative  to  temperatures,  physii 

liable  fluxes,  reducing  agents, and 
the  like,  which  ire  not   utefbll)  nbstractable.     Il  is  accom 
bj   drawings  of  apparatus,  and  concludes  with  25 

1      ml  1  !  •  ■   f  expelling  impni  iries 

tod  t"i  lancet  from  ores  containing  them, 

in  1  partly-closi  'I   Furnace  or  1. 
and  subjeeting  tin  tid  furnace  or  receptacle 

t"  tie    mil":  cum  nt  of  sufficient  volume 

!  prt  annate  the  -       -        II  and  then 

.in.'  .11  th.  current  to  a  sufficient  degree  to 
fuse  thi  III.  ...  to  desulphurise  them,     aod 

lien  increasing  the  correal  »"    1-  to  melt  and  liquify  the 
contained  therein,"  tod  to  forth. 

— J.c  1; 

'/  '     /■•  '■;  '      111   Appal   i<.  -    fi.r  the. 

.1    llollnwiiy,  \\  rstcombc   Park,  Kent 
JuN 

"BtXATi  ling  surfaceain  which  the 

thode,  whilst   the  anode   i-  an   inttrument 

paratut  Formiog  1  1  thii  Inn  ntioo  consists 

bai  ins  .1  slot   o,  itt  opei  uive 
anode  tx  log  fixed   eanl  1  the  slot     1  h.  vessel  it  tilled 

with  the  plating  solution,  the  slot  ered  with  felt 

or  tin-  like  to  prevent  1  ,,.  kl\ 

mil  in  -tram  it     Preferabh    tbt  vcttel  it  mad.   ..  [th  a  hol- 
low handle,  through  which  the  conductor  la  thi 

which  •  pipe  coo   le  •..  «uppK    the.  sola- 

lion." — I.  C   1; 


Metal,  Manufacture  be  Electrolysis  of  Sheets  or  Objects  of 
Polished,  Imptt.  in  the.  I..  E.  Dcssolle,  Epinny-sar- 
Seine,  France.     I'.a^.  Pat.  18,275,  Aug.  ■"..  1897. 

"  I.\  a  process  of  direct  manufacture  by  electrolysis  of 
sheets  or  objects  of  polished  metal:  I.  The  method  of  pre- 
paration of  the  cathodi  depositing  on  them  a 
thin  layer  of  a  metal  which  i-  not  attackable  by  the  solution 
in  which  the  cathode  will  1  ntly  employed-  sub- 
sequently  saturating  with  hydrogen  the  surface  ol  the  thin 
layer  of  the  metal,  with  which  one  has  previously  coated  the 
cathodes  in  order  to  prevent  the  adherence  of  the  metallic 
deposit   to  he  afterwards  made,  and   lastly,  polishing   the 

surface  of  the  cathode  i d.-r  to  obtain  deposits  equally 

polished.  II.  The  process,  which  consists  in  first  coating 
tin- cathode  with  the  precious  metal,  with  which  the  pro- 
duced  objects  shall  be  plated,  and  subsequently  depositing 
the  baser  metal  on  said  precious  metal.  III.  A  vat,  having 
the  cathodes  suspended  on  cross  bars, &c.  .  .  .  moving 
the  cathodes  to  and  fro  to  disengage  gas,  &c.  IV.  "The 
preparation  of  cathodes  "i  fusible  metal  or  alloy  and  covered 
with  a  copper  coating  covered  itself  with  nickel  or  any 
other  metal  not  attackable  bj  the  baths  to  be  subsequently 

used  for  t lie  manufacture  of  hollow  bodies,  from  which  the 
cathodes  are  removal  le  by  melting." — J.  r.  1!. 

Coppi  1   or  other  Metals,  Impts.  in  and  conni  eted  n-itk  the 
Electro-deposition  of '■  on  HoIoa  1  Cathodes.    \V.  K.  li. 
Manchester.     From    The    Electrical    Copper   1 '"..    Ltd.. 
Paris,  France.     Eng.  Pat.  20,486,  Sept  7.  lso7. 

Tut.  impn-giiators,  which  are  composed  of  or  contain  geht- 
tiimous,  albuminons,  or  analogous  matters  free  from  .  ■ 
of  grease,  used  in  contact  with  rotary  cathodes  in  eleetrn- 
depositing  baths,  ore  rendi  red  insoluble  by  treatment  with 
alkali  bichromates ;  for  example,  with  a  .'1  per  cent  tqneoos 
solution  of  potassium  bichromate,  or  other  similar  treatment. 

— 1..  II.  B. 

Metal*  or   Metallic     1  Carbides;     I  the 

Extraction  of  Pure,  and  the   Production  of,  l>n  Electric 
Hi  it.     II.   Aschennonn    1  Germany.     Eng.    Pot 

7423,  March  28,  1898. 

" Bt  adding  carbon  in  sufficient  quantity   to  the  mixture  ol 

an  iixiil.  and  a  sulphide,  the  carbon  will  absorb  by  formation 
of  carbide  that  one  of  the  two  liberated  metals  which  ba- 
the greater  affinity  for  th<  carbon,  while  the  other  metal, 
according  as  it  is  fixed  or  volatile,  collects  at  the  bottom  ol 
the  matter  in  fii-iou.  or  in  the  canals  by  which  thi 
escapes."     The    inventor    ii  this  as    an    important 

modification  of  his  prim  patent,  Eng.  Pot  B59  of  ksy7  (this 
Journal,  1897,  M6),  F01  thi  reduction  of  metallic  01 
inasmuch  at  it  nllows  ol  obtaining  at  the  same  time  carbides 
with  the  metal  to  be  treated.  "In  principle, the  modifica- 
tion consists  in  subjecting,  heating,  a  mixture  of 
carbon  with  an  oxide  and  a  Bulphide  of  metalt  having 
different  affinities  for  the  carbon.  If,  for  example,  a  mixture 
which  i-  approximate!}  formed  of  the  desired  theoretic 
quantities  of  sulphide  of  iron  (FeS,),  lime,  and  carbon,  be 
treated  in  the  ordinary  electric  furnace,  metallic  iron  it 
obtained  on  one  side ;  on  the  other  side,  carbide  of  calcium, 
which  gives  an  acetylene  BS  pure  ;i>  the  carbide  prepared  in 
then-  rhile  the  expenditure  of  electrical  current  is 
diminished  it  least  10  pei  cent."  ■ 

The  claim  is:  "A  modification  of  the  process  patented 
b]  Paten)  No.  B59  of  the  I2tli  January  1897,  consisting  in 
the  addition  to  the  mixture  of  oxide  and  sulphide  of  carbon, 
with  n  view  t"  obtain  at  the  same  time  carbide, Ac." 

—J.  I  .  K. 


XII.-FATS,  OILS,  AND  SOAP. 

Blstocoeca  Oil.     F.  Ji  in.     Bev.  del  him.  Ind.  IBHaVA, 

[10J],  161— 163. 

iMim    thi-    title    the    author    gives    a    description    af  the 

properties    and    aetn    of    Tung-oil    (Japanese    Wood-oil). 

1  J.i-   Journal,    1897,195;   1898,67-1        He  states   thai  it 

i-    derived    In    cold    expression   from   the   seeds   of    the 

rniiiiii,  a  member  of  the   euphorbiacem,  which 
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grows  in  China  anil  Cochiu  China,  loo  parts  of  the  decorti- 
cated nuts  yielding  about  35  parts  of  oil.  It  is  not  to  be 
confounded  with  the  oleoresinous  "  wood-oils  "  of  Cochin 
China  or  the  oil  of  Gurjun.  ( If  these  wood-oils  there  are 
three  qualities — white,  dark,  and  black, — the  densities  of 
which  vary  from  0' 960  to  0-966.  Their  drying  properties 
are  inferior  to  those  of  Tung-oil,  nor  do  they  solidify  under 
the  influence  of  heat. 

The  author  has  obtained  the  following  results  with 
specimens  of  Tung-oil  imported  into  France  : — Density  at 
15°  C,  0-9-10;  refractive  index,  ISO';  flashing  point, 
260°  C. ;  acidity  as  H.;S04.  0-784  per  cent.  Mention  is 
also  made  of  the  remarkable  drying  properties  of  the  oil, 
and  the  curious  polymerisation  which  it  undergoes  on 
heating  (cf.  Jenkins,  this  Journal,  1898,  67-1). 

On  account  of  its  siccative  properties,  this  oil  can  be 
employed  without  preliminary  oxidation  in  the  manufacture 
of  varnishes.  When  boiled  with  oxide  of  lead,  and  dis- 
solved in  turpentine,  it  yields  an  excellent  varnish  without 
the  additioa  of  any  resin.  It  can  also  be  used  for  rendering 
paper,  &e.  impervious.  Paper  thus  treated  is  transparent 
and  can  be  written  upon  with  ordinary  ink.  The  substitu- 
tion of  this  oil  for  boiled  linseed  in  oil  paints  would  offer 
many  advantages,  especially  where  rapid  drying  is  of  im- 
portance, as  for  instance  in  the  painting  of  ships  and  of 
metal  work. — C  A.  It. 

Wool-Fat,  The  Composition  of.     E.  Sehulze.     Her.  31 
[S],  1200— 1  202. 

Darmstadter  and  Lifschiitz  ^this  Journal,  1898,  253) 
obtained  by  precipitation  of  the  purified  alcohols  of  wool- 
fat  with  methylic  alcohol,  a  compound  which  from  its 
melting  point  and  reactions  they  considered  might  be 
isocholesterol,  notwithstanding  the  fact  that  it  differed 
from  that  substance,  as  described  by  others,  in  its  elementary- 
composition  (C,  81-59,  and  H,  11-79' per  cent.),  as  well 
as  in  appearance  and  solubility.  Pending  their  further 
investigation,  the  author  reserves  his  opinion  on  the  subject, 
but  points  out  that  the  isocholesterol  prepared  by  him 
(Journ.  I'rak.  Chem.  9,  325)  contained  83-44  per  cent,  of 
carbon  and  11-86  per  cent,  of  hydrogen,  figures  in  agree- 
ment with  those  obtained  by  Urich  {ibid.,  325),  and 
now  confirmed  by  Winterstein.  The  melting  point  of  the 
benzoate  oi  isocholesterol  given  in  the  former  paper  as 
194 — I9S  C,  is  said  to  have  been  too  high,  owing  to  the 
presence  of  a  little  cholesterol,  and  is  now  given  as  190c — 
191°  C.  The  author  has  been  unable  to  isolate  from 
wool- fat  as  many  constituents  as  Darmstadter  and  Lif- 
schiitz, but  attributes  this  to  the  varying  composition  of 
the  fat.  Thus  he  has  found  a  great  variation  in  the 
quantity  of  cholesterol,  &c,  in  different  specimens.  For 
instance,  of  four  samples  examined  by  him  and  his 
co-workers,  three  on  saponifying  the  portion  readily  soluble 
in  alcohol,  yielded  a  large  amount  of  cholesterol,  whilst 
the  fourth  yielded  hard;,  any.  Great  variations  were  also 
observed  in  the  relative  proportions  between  the  alcohols 
and  the  acids. — C.  A.  M. 

Wool-Fat,  The  Cholesterols  of.  L.  Darmstadter  ami 
J.  Lifschiitz.  13er.  31,  [8],  1122—1127. 
This  paper  contains  an  account  of  the  authors'  further 
work  upon  the  composition  of  wool-fat  (this  Journal, 
1896,  206,  460,  548;  1897,  150;  and  1898,  253).  The 
semi-liquid  fraction  of  the  softer  portion  of  the  wool-fat 
alcohols  separated  by  means  of  methylic  alcohol,  as  de- 
scribed in  the  last  communication,  was  dissolved  in  from 
two  to  three  times  its  volume  of  ether  and  the  solution 
cooled  in  ice  for  several  hours.  The  white  needle-shaped 
crystals  which  deposited  melted  at  76' — 77°  C.,  solidified 
at  72° — 70°  C,  and  did  not  give  the  characteristic  reactions 
of  cholesterol.  To  this  substance  the  authors  gave  the 
provisional  name  of  "  Alcohol  2a."  ( >n  evaporating  the 
ethereal  filtrate,  taking  up  the  residue  in  petroleum  spirit, 
and  diluting,  there  was  a  white  flocculent  deposit,  which, 
on  drying,  left  a  substance  resembling  colophony.  This 
■was  termed  "  Alcohol  2b."  Finally,  on  evaporating  the 
petroleum  spirit  of  the  filtrate,  there  was  left  the  main  bulk 
of  the  fraction,  a  neutral  yellow,  honey-like  mass,  amounting 
to   from   50 — 54   per  cent,    of   the  alcohols  of  the   softer 


portion  of  the  fat.  This  substance,  termed  "Alcohol  2'," 
could  not  be  further  fractionated.  It  was  insoluble  in 
water,  but  readily  dissolved  in  the  other  usual  solvents. 
At  the  ordinary  temperature  it  was  transparent,  becoming 
more  opaque  and  solid  on  cooling,  though  without  crystallis- 
ing. It  gave  all  the  reactions  for  cholesterol,  although 
solid  cholesterol  could  net  be  isolated  from  it.  It  did  not 
show  the  spectrum  of  the  so-called  iso-cholesterol  in  the 
"  cholestol  "  reaction.  ( >n  dissolving  a  few  mgrnis.  of  the 
substance  in  glacial  acetic  acid  and  adding  lour  or  five 
drops  of  concentrated  sulphuric  acid,  no  heat  was  evolved, 
but  a  reddish-yellow  tint  was  produced,  which  on  standing' 
became  intense  green  and  gave  a  characteristic  spectrum 
with  a  small  absorption  band  in  tin-  reel  between  C  and  d, 
and  a  second  fainter  band  at  D.  The  colour  lasted  for  from 
10  to  15  hours,  gradually  passing  through  greenish-yellow 
to  brownish-yellow,  but  the  spectrum  could  r-till  be  clearly- 
observed  after  24  hours.  Neither  cholesterol,  isocholesterol, 
nor  the  natural  wool-fat  gave  this  reaction.  The  authors 
arrived  at  the  conclusion  that  this  substance  was  a  hvdrated 
cholesterol.  Cholesterol  itself  dissolved  in  it  with  difficulty 
when  hot  and  crystallised  out  on  cooling  in  transparent 
rhombic  crystals. 

This  alcoholic  body  readily  combined  with  organic  acids 
and  anhydrides  to  form  esters.  Heated  in  an  open  vessel 
with  benzoic  anhydride  for  two  hours  at  120^  ('.,  it  formed 
at  least  three  esters,  two  of  which  were  solid  and  of  high 
melting  point,  whilst  the  third  was  a  clear  yellow  fatty  sub- 
stance. The  mixture  of  the  solid  ester*  was  readily  soluble 
in  acetone  and  ether,  soluble  with  difficulty  in  alcohol,  and 
insoluble  in  methylic  alcohol  It  dissolved" easily  in  boiling 
glacial  acetic  acid,  crystallising  on  cooling  in  microscopic 
hexagonal  tables,  which,  on  saponification  with  alcoholic 
potash,  diluting  with  water,  and  shaking  out  with  ether, 
yielded  a  white  crystalline  mass  consisting  of  cholesterol 
and  isocholesterol  in  the  approximate  proportion  of  2: 1. 

The  fluid  ester  was  readily  soluble  in  glacial  acetic  acid, 
and  soluble  with  difficulty  iu  alcohol  and  methylic  alcohol. 
( In  saponification  it  yielded  benzoic  acid  and  "the  original 
"alcohol  2  c."  giving  the  "cholestol"  reaction  and  the 
characteristic  reaction  with  sulphuric  and  acetic  acids,  as- 
described  above.  It  was  noted  as  remarkable  that  the  cor 
responding  ester  obtained  by  treating  "alcohol  2  c"  with 
benzoic  anhydride  under  pressure  at  190' — 2O0c  1 '.,  yielded, 
on  saponification,  an  alcohol  which  did  not  give  this  test. 

Cm  adding  an  equal  volume  of  acetic  anhydride  to  the 
solution  of  '•  alcohol  2  c  "  in  the  mixture  of  acetic  and 
sulphuric  acids  after  it  had  assumed  the  green  coloration 
described  above,  there  was  a  liberation  of  heat,  and  after 
an  hour  the  solution  showed  the  characteristic  bands  of  the 
isocholesterol  spectrum  in  addition  to  those  peculiar  to  the 
"  cholestol  "  reaction.  From  this  the  authors  inferred  that 
isocholesterol  must  have  been  formed,  as  well  as  cholesterol, 
by  the  action  of  the  dehydrating  agent. 

The  intimate  relationship  existing  between  cholesterol, 
isocholesterol,  and  "  alcohol  2  c  "  was  further  elucidated  by 
the  following  experiments  : — On  boiling  pure  isocholesterol 
with  glacial  acetic  acid  containing  a  few  drops  of  concen- 
trated sulphuric  acid  or  a  little  zinc  chloride  until  a 
permanent  reddish  violet  tint  appeared,  and  adding  alcohol 
when  cold,  a  green  solution  was  obtained  which  showed  the 
spectrum  of  cholesterol  and  gave  Liebermann's  "  cholestol  * 
reaction.  A  parallel  experiment  with  pure  cholesterol 
yielded  a  solution  giving  an  identical  spectrum  and  the  same 
colour  reactions. 

On' heating  a  solution  of  pure  isocholesterol  in  acetic 
anhydride  containing  sulphuric  acid  nearly  to  the  boiling 
point,  the  resulting  solution  gave  the  characteristic  tests  for 
cholesterol. 

Pure  cholesterol  boiled  under  a  reflux  condenser  with 
strong  alcoholic  potash  for  several  hours,  and  the  solution 
diluted  wim  twice  its  volume  of  70  per  cent,  alcohol,  and 
filtered  when  cold  from  the  unaltered  cholesterol,  furnished 
on  extraction  with  ether  a  small  quantity  of  a  yellowish 
substance  giving  all  the  reactions  of  "  alcohol  2  c."  In  this 
way  the  authors  succeeded  in  transforming  from  20  to  25 
per  cent,  of  the  cholesterol  into  the  other  alcohol. 

The  proportions  in  which'  these  different  constituents  were 
found  in  the  alcohols  of  the  softer  portion  of  the  wool  fat 
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I  'holaterol  and 
and     I 


alcohol    -  I  per  cent.;  isocholesterol,  1  '  per 

9— t   per  cent,  j  alcohol  2  6,  6— 7  per 
and   non-cholesterol   substances,    which    are    being 
further  examined,  24 — *  •    M 

/■  /  Iwstal 

I      von    Bauraei      /     -    angew. 
Chem    It 
•|„,  .  nded  by  Bomei  ntersuch. 

\ai  .  quantity  ( l  - 

of  ether,  the  author  attempted  to  reduce  the  volume  of  this 
inflammable  solvent  by  pi  needing  ae  follows  .— 

r ins.    ol    fat    were    saponified    with    i ' 

,M,  ,-h.thc  resultingsoap  b  rated 

to  dryness,  reduced  to  powder,  and  placed  in  a  Soiltlet 
apparatus,  where  N  was  extracted  with  50—75  c.c.  of  ether, 
plugs  ol   cotton  washed  fro  from  gn  i  ag  placed 

abori  on    the   layer  ol    soap.     The   residue   was 

saponified  agaiu  with  lu  c.c.  of  (Kotutorfer)  alkali,  evapo- 
rated to  dryness  with  sand  and  re-extracted  as  before, 
during  -  h 

TheresulU  obtained— i  "  of  crude  "  phytostenn  and 
cholesterol  per  100  grins,  of  cottonseed  oil:  1-3146— 
I -M66  grm.  in  the  case  of  si  same  oil;  and  0*2080— 0-2176 
.;n„  in  th  showed  that  when  the  work   is 

:  onification,  tec.,  is  unnecessary, 
the    amount    left    behind  alter  the   first  operation  being 
.  tble. 
i  alternative  method,  the  dried  soap  from  .> 
oil  was  subjected  to  cold  extinction  iu  a  separat- 
ing funnel,  bj  exposure  for  \  boot  to  100  e.c  of  ether,  this 
operation     being    repeated     twice    with    fresh     quantities 
( 100  c.c.)  of  the  solvent.     In  this  maimer,  1  "8510  grins,  of 
•  rude   "  phytosteriu "   and   cholesterol    were   obtained   per 

the  practie  ibility  of 
the  method  and  of  employing  large  volumes 

of  ether.— (     - 

/           i           j  Saturated  /  m  Unsaturated. 

K.  Furusteiner.  Zeits.  Untersuch.  Nabx.  u.  Genussmittcl. 

1. 

-  unda  Will.,  page  B04. 

/  |  ,  by  tlir  Hot  an  hods. 

K    Lrii  I        b       II  1897,  218. 


S<  i  un,l.  i  Will  . 


/         and    Oili 
nbergei 


,    t  '../,/    Saponification  of. 
Ann.    1897,  124 1   Chem 

So   muii r  XXIII.,  ]>ii  i 


K.   Dieterich. 

I '.  nlr. 


Earthnul   O  \         Method  of  Determining  in 

0         l  .  Jean.     Rev.di  Chim.  Ind.  189     9 

-     under  Will  .  pagi  B04. 


I  mho*  through. 

24,  [971],  Ml. 

././.  I    \I\  ..  /■.;;. 


ierbcr, 


/.  '         O        Linseed  Oil,  Noli  I    filiation 

■   Koningh.     '  hem  Sews    Juni 

-     und,  r  XXIII.,  pi 

I'UI  NTS, 

I  /  nprooed,  in.  .  /' 

ManmJ 
Pat.  7651,  " 
Tut  object  of  thi-  invention  is   t"   manul  i 

shall  neittn  r  injure 

rumes,combiM  with  the  fats,  r  om  the 

composition  through  babbles  formed  aftel  the  milling.     A 

l   >•/.  of 
rectified  spirit  of  wme.  and  26  os.  ol  mixed  essentia 
i  18  hours  before  it  is  required  for  use.      \n 


soap  is  milled,  coloured,  and  superfatted,  8tc,  as  maj 

then  S4  lb.  arc  quickly  mixed  with  ■-'  or.  of 
ammonia  and  4  oz.  of  spirit  of  wine;  next  32  ox.  of  the 
"compound"  are  added;  the  whole  is  milled  again,  and 
finally  finished  in  the  usual  manner. — F.  H.  L. 

Purification  of  Oils,  Syrups,  and  other   Liquids,  and  for 
1 1.  idorising  and    /'  ising  Purposes;  Im/iis.  in /he 

Manufa  •tun  of  a   Material  for   Use  m  the.     R.  A    I.. 
Hill,  Wimbledon,  Surrey.    Eng.  Pat   7808,   ipril  1,    -   - 

Plastic  clay,  as  free  as  possible   from  calcium  and  m... 
sium  sulphates,  is  dried  in  a  kiln,  ground  sufficiently  to  pass 
:»  {-in.  sieve,  and  passed  through  _  mill   to  remove 

any  dust.  32  pall-,  of  the  granulated  clay  are  then  mixed 
with  16  galls,  of  fine,  hard-woo  1  sawdust,  previously  steeped 
in  one  quart  of  etude  petroleum  and  I  quart  of  linseed  oil. 
After  24  hours, the  materials  are  thoroughly  mixed  and  put 
into  circular  iron  or  clay  retorts,  heated  to  redness.  Alter 
closing  the  retorts,  the  temperature  is  maintained  for  two 
hours  or  more  until  the  contents  are  thoroughly  carbonised. 
The  substance  is  then  taken  ..ut  of  the  retorts,  avoiding 
contact  of  air  as  much  as  possible,  and  allowed  to  cool  in 
I -.  —  N.  11.  J.  M. 


XIII -PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(X)— PIGMENTS,  PAINTS 

PATENT. 

J'niiii   [Water-Colour"],  Im/it.--.   in    the   Manufacture   and 
OseoJ      ill  i       L  L.,  at  d   \.  W.  Lawton, 

New  York.     Eng.  Pat  24,178,  I  let  19,  1897. 

Hi  this  process  a  watei  colour  paint  is  produced  which 
becomes  insoluble  when  it  is  dry,  and  present! 
resistance  to  rain.  Frost,  and  sun  than  ordinary  linseed  oil 
paints.  Two  compositions  are  required.  The  base  in  (A) 
consists  of  some  compound  or  compounds  of  lead  or  (and) 
zinc,  copper,  bnrium,  calcium,  &C.,  which  is  (are)  almost 
insoluble, but  "ill  reael  with  an  alkaline  silicate  to  form 
perfectly  insoluble  bodies,  and  winch  is  (arc)  preferably 
...  ihat  10  to  50  per  cent  is  in  the  form  of  an 
hydroxide  or  hydrated  silicate.  A  typical  mixture  is  com 
posed  of  white  lead,  10  lb. ;  line  hydroxide  or  hydrated 
silicate,  5  lb. ;  well  ground  calcium  carbonate.  201b.  j  with 
or  without  colouring  matter.  This  is  stirred  into  in  or  15  lb. 
of  water,  then  15  to  SO  lb.  of  a  ;;  to  .">  per  cent,  aqueous  and 
neutral  solution  of  siii.-a  prepared  by  dialysis  are  added, 
and  the  whole  is  ground  on  a  paint  mill.  When  compounded 
in  this  manner,  the  silica  solution  gelatinise*  bul  sJowlj  | 
and  it-  function  is  only  to  hold  the  insoluble  ingredients  in 
place,  without  rendering  the  coating  impervious  to  the 
liquids  in  (B).  (B)  is  made  by  mixing  20  lb.  of  an  8  or 
16  pel   cent   solution  of  water-glass  with   ',  oi    lib.  of  a 

strong  soluti if  sine  oxide  in  ammonia ;  Btirrii 

cipitate  till  it  dissolves  again.     If  the  be  painted 

i-  p  .roii-.  It  must  be  "bodied  up";  and  if  the  paint 
have  a  colour,  it  iniist  be  incorporated  with  a  pigment 
Both  substances  must  be  chosen  so  as  not  to  induce  pre- 
mature insolubility;  the  "  bod)  "  may  consist  "f  calcium 
carbonate,  bnrium  Biilpbatc,  &c. ;  and  the  pigment  of  iron 
oxidi  ,  red  lead,  blue  or  green  ultramarine.  •■  smalts,11  \c. 

\  and   1!  are  of   course  kept  separate,  and   the   former  is 
stirred  up  before  use.     Winn   a  thin  coating   is  desired,  A 
is  diluted  with  water  to  proper  consistency,  and  is  laid  on 
lir-t  with  a  brush.  . >r  sprayed  over  the  surface  and  allowed 
to  di\  .   B  i-  next  applied.     If  a  thick  covering  is  required, 
A  i-  not  diluted  s.i  much,  and  the  compositions  are  empli 
in  the  ordi  r  B,    \.  B.     In  cither  case  the  alkali   silicates  in 
11.  which  hold  the  zinc  silicate   in  solution,  an   .1 
b\    lit.    hydroxides    in   A,  and  various  complex  traUi 
quadruple     silicates   arc  produced,   causing    the    whole   to 
become  insoluble  and  impervious  to  moisture.     When  pre 

p. iiic  ..ii-    Solution  of  silica,  it  i-  DOl   lie.  .  --:it 

dialyse  out  the  sodium  chloride  ;  lor  it  Ii  ad  oxide  .-  present 

in  A.  lead  chloridl    and  caustic  soda   are  formed,  which   also 
take  part  in  the  final  reaction-. — !•'.  II.  1.. 
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(£.)— RESINS,  VARNISHES. 

Renins,  Acetyl  Products  and  Acetyl  Numbers  of  Some. 
K.  Dieterich.  Helfenberger  Ann.  1897,39 — 45;  Chem. 
Centr.  1898,  1,  [23],  1205. 

It  has  been  stated  in  the  works  of  Tachirch  and  his  pupils 
that  a  large  number  of  resins  contain  oxyacids.  It  was 
found  on  carrying  out  acetylisation  experiments,  that  all 
the  resins  examined  were  not  completely  soluble  in  acetic 
anhydride,  but  that  some,  as  copal  and  dammar,  were  only 
partially  dissolved.  Both  portions,  the  soluble  as  well  as 
the  insoluble  were  acetylised.  The  acetyl  products  are 
quite  different  from  the  original  materials,  and  the  acetyl 
numbers  obtained  are  characteristic  for  the  respective 
resins.  In  general,  the  acetyl  numbers  of  resins  are  lower 
than  those  of  fats  and  oils.  All  acetyl  products  decompose 
on  keeping,  even  in  absence  of  air,  acetic  acid  being  split 
off,  and  they  are  all  soluble  in  alcohol,  with  the  exception 
of  the  acetylised  soluble  portion  of  copal.  The  author 
gives,  in  a  table,  all  the  values  found  by  him  since  1896  of 
the  acid,  ester  and  saponification  numbers  of  acetylised  ami 
non-acetylised  resins. — A.  S. 

PATENTS. 

The  Production  of  Chemical  Compounds  from  a  certain 
[Tnngl  Oil  or  Oils  or  the  Fatty  Acids  of  same, 
Impts.  in,  and  the  Employment  of  such  Compounds  in 
tin  Manufacture  of  Drying  Oils,  Varnishes,  Enamelst 
Lacquers,  Antifouling  Compositions,  and  the  like. 
S.  G.  Rosenblum  and  S.  Rideal,  London.  Eng.  Pat. 
16,147,  July  7,  1897. 

The  lead  aud  manganese  salts  of  the  acids  contained  in 
tung  oil  (prepared  by  any  of  the  processes  adopted  in 
similar  cases)  are  far  superior  as  driers  for  linseed  oil  to 
the  resinates  or  linoleates  of  the  same  metals,  0-7  per  cent, 
of  the  tung  oil  driers  giving  the  same  or  better  results  than 
2  •  5  per  cent,  of  the  older  materials.  The  best  method  of 
employing  the  "tungates"  is  to  dissolve  them  in  the  linseed 
oil,  and  then  to  "  atomise  "  the  solution  in  a  jet  of  ozone 
(ozonised  air  or  oxygen)  at  a  temperature  of  54°  C.  Tue 
same  products  can  also  be  dissolved  in  turpentine  and  used 
as  (coloured  or  plain)  spirit  varnishes,  or  lacquers ;  the 
aluminium  salt  can  be  employed  to  render  wood,  &c.  fire- 
proof; and  the  mercury  salt  as  the  active  ingredient  in 
antifouling  compositions.  The  present  specification,  how- 
ever, refers  chiefly  to  the  tungates  as  driers  in  conjunction 
with  ozonised  oil ;  and  the  sole  claim,  therefore,  is  for 
"  dissolving  the  manganese  or  lead  salts  of  tung  oil  or 
mixtures  thereof  in  oil  such  as  linseed  oil,  aud  atomising 
the  solution  in  a  jet  of  ozone.     .     .     ." — F.  H.  L. 

Waterproof,  A  Composition  to  be  used  for  Rendering 
Garments  and  other  Articles.  G.  F.  Newman,  Peel 
Forest,  Canterbury,  Jvew  Zealand.  Eng.  Pat.  11,264, 
May  17,  1898. 

Boiled  linseed  oil,  three  gallons  ;  castor  oil,  1  gallon  ;  tur- 
pentine, three  pints  ;    patent  driers,  three  oz. ;    powdered 
sulphur,  J  oz. ;  and  yellow  ochre  or  other  pigment.    Three 
CO»ts   are  applied  hot  for  the   purposes  indicated  in   the    i 
title.— F.  H.  L. 

(C.)— INDIA-RUBBER,  &c. 
PATENTS. 
Compositions   containing    Casein  far   Electric    Insulating 
and    other  purposes,    Impts.    in.       P.    H.    Hansen    and 
.1.    K.    Westengaard,   Copenhagen.      Eng.  Pat.    14,272, 
June  11,  1897. 

Fifty  to  60  parts  of  casein,  20  to  35  of  india-rubber,  and 
In  to  15  of  asphalte,  with  or  without  pigments  and  loading 
material,  such  as  ground  bone,  &c,  are  mixed  together  in 
hot  water  and  moulded  to  the  desired  shape  under  high 
pressure.  The  rubber  is  employed  as  a  23  per  cent,  solu- 
tion in  benzene;  and  the  casein  is  prepared  by  kneading 
milk  curd  or  cheese  for  15  minutes  in  water  at  90c  to 
100  C.  till  the  fat  is  removed,  or  else  by  the  process  given  I 
in  Eng.  Pat.  1550,  1897  (this  Journal  18*97,  400). 

— F.  H.  L.        I 


(wittta-Percha,  Impts.  in  or  connected  with  the  obtaining 
of.  R.  .1.  Friswell  and  Brooke,  Simpson,  and  Spiller, 
Ltd.,  London.  Eng.  Pat.  19,727,  August,  26,  1897. 
Tin:  leaves,  seeds,  or  other  parts  of  the  gutta-percha  tree 
are  first  crushed,  if  necessary,  then  heated  and  agitated 
under  pressure  in  a  solution  of  caustic  soda  until  the  softer 
organic  tissues  are  decomposed  and  only  the  gutta-percha 
and  the  cellulose  are  left.  The  product  is  washed  free  from 
alkali,  dried,  and  extracted  with  hot  or  cold  toluene  for 
24  hours.  The  residue  is  also  agitated  with  fresh  portions 
of  the  solvent,  if  desirable ;  and  the  solutions  are  concen- 
trated till  a  convenient  quantity  of  the  toluene  bas  been 
recovered.  The  liquor  is  cooled,  run  into  a  large  vessel 
provided  with  a  stirring  apparatus,  and  mixed  with  \l  or 
two  volumes  of  (roughly)  90  per  cent,  alcohol  to  precipitate 
the  gutta-percha.  The  insoluble  matter  is  either  washed  in 
^.pirit  and  water  or  dried  in  a  current  of  air  ;  and  it  is  finally 
macerated  in  hot  water,  rolled  and  finished  in  the  usual 
manner. — F.  H.  L. 

Gutta-Percha,  Impts.  in  or  connected  with  the  obtaining 
of  R.  J.  Friswell  and  Brooke,  Simpson,  and  Spiller. 
Ltd.,  London.  Eng.  Pat.  12,728,  August  26,  1897. 
Compare  preceding  abstract.  In  this  process,  after  the 
raw  material  has  been  softened  in  caustic  soda,  the  gutta- 
percha is  dissolved  in  carbon  bisulphide ;  but  as  alcohol  is 
of  no  use  here  as  a  precipitant,  the  solution  is  either  evapo- 
rated or  mixed  with  acetone  to  throw  down  the  desired 
product.     The  gutta-percha  is  then  finished  as  before. 

— F.  H.  L. 

XH.-TANNING.  LEATHER,  GLUE,  SIZE. 

Sicilian  Sumac   and  its  Adulteration.      Fricdr.  Andreasch. 

Der  Gerber,  24,  [571],  [572],  139—140  and  151—153. 
In  recent  years  it  has  become  more  and  more  difficult  to 
obtain  a  pure  sample  of  this,  perhaps  the  most  important 
tanning  material  known,  owing  to  the  fact  that  the  practice 
of  adulteration  has  become  more  aud  more  common.  This 
year,  however,  the  Italian  Government  have  passed  some 
very  stringent  laws  which  it  is  hoped  will  tend  to  improve 
the  product.  In  order  to  study  the  matter  thoroughly  the 
writer  spent  some  mouths  in  Sicily  by  permission  of  the 
Austrian  Government.  It  was  found  that  the  quality  of  the 
sumac  depended  upon  (1),  the  position  of  the  plantation, 
its  height  above  the  sea  level,  and  distance  from  the  sea  ; 
(2),  the  weather;  (3),  the  composition  of  the  soil;  (4), 
the  operations  during  the  harvest,  drying,  powdering,  and 
storing. 

1.  Sumac  was  introduced  into  Sicily  by  the  Arabs,  and  is 
mostly  planted  in  the  south-east  part  of  the  province  of 
Catania  from  which  the  best  quality  is  produced.  It  should 
not  be  planted  too  far  from  the  sea,  and  must  be  well  ex- 
posed to  the  sun.  It  can  b»  grown  at  a  height  of  700  or 
800  metres. 

2.  Frequent  changes  in  temperature  or  frequent  rains^ 
especially  when  the  product  is  almost  ready  for  harvesting 
greatly  deteriorate  the  quality  and  strength  of  the  sumac. 
If  rain  should  come  while  the  leaves  are  drying  previous  to 
powdering,  it  is  sometimes  sufficient  to  render  the  sumac 
completely  worthless. 

3.  Sumac  may  be  grown  in  a  poor  soil,  which  may  be 
stony,  or  volcanic,  or  even  calcareous,  but  it  must  be  a  dry 
soil  and  in  such  a  position  as  to  get  as  large  a  snppiy  of 
sunshine  as  possible. 

4.  The  sumac  plant  is  always  produced  from  shoots,  never 
from  seed.     In  the  first  year  the  plants  are  not  cut,  in  the 

second  year  they  are  pruned  to  within  two  inches  of  the 
ground,  the  same  in  the  third  year  when  the  harvest  really 
begins.  At  harvest  time  the  branches  with  the  leaves  are 
cut  off  close  to  the  stem,  and  are  laid  flat  upon  the  ground 
to  dry  ;  this  takes  from  two  to  six  days.  The  sumac  planta- 
tions are  generally  mixed  with  plantations  of  Indian  figs, 
beans,  or  even  olives. 

In  Sicily  there  arc  two  distinct  varieties  of  sumac,  the 
original  rhus  coriaria,  and  an  inferior  variety  of  the  same 
known  as  sommacco  ftmeneddu.  The  leaves  of  the  latter 
are  larger,   the  plants  stronger,  but    the    percentage    of 
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tannin  contained  ii  mm-h  Bmnller,  and  of  infi 

.  ,.|  twig*  which  have  la-en   laid  u] the 

ground.  iredry,  the  whole  twig,  leaf  and 

stem  are  piled  np  in  a  hi  »tone  bed  and   rougnly 

ground  by  stone  milto.       This  forms  what   is  known   aa 

md   i-    worth    tr..m    X  to   8\    lira    per   100 

mdin  thin  state  i-  usually  -old  bj  the  growers  lo 

refiners  and  exporters.     Sonic  is  sold  in 

to  the  tanners,  but  far  the 

amount   is  ground  ■  second  >r  even  a  third  time.     By  the 

•  ,-  powdered  to  a  coarse  powder,  and  by 

ii  through  ■■"arse  sii-\ . -.  the  coarser  steme 

.v  ■  .  ar parated  from  the  liner  sumac  leaf.      Aft      this 

second  grinding  it  is  known   nnder  the  name  "I  "  mezza 
,                     and  is  sold  at  from  14  to  15  lira  per  I'm  kilos. 
tin-  point   no  adoltei  er  added  as  they 

would  be  ea»ilv  detectable.  Then  comes  the  third  powder- 
ing, which  is  still  done  with  the  stone  mill.  The  sumac  is 
I.  ft  in  iiniii  it  h;i-  bee is  fine  powder  j  it  is  then  venti- 
lated to  rem  ive  the  sand,  which  at  this  ften  as 
ITiis  proilnet    is  then    the  sumac  of 

ind  i-  known  as  ventilated   -u 

kilos,     lii  tl 
form  it  ka  and  ready  for  export,  and  at  this 

stage  the  adnlter.it;. m  usually  takes  plao  . 

i        important  that   during  the  whole  of  the  grinding 

i  -.  which  is  largely  conductedin  tl pen, thai   the 

lid  remain  line,  as,  if  the   sumac  gets  damp,  a 
fermenl  n  bj  whichthc  tannic  acid  i-  transformed 

i   i ..  P. 


/.         and   Vi  \faleriah.     Dei  Oerber,  24, 

Tun  bran  bati  (b  .  like  the  dang  b  ite,  is  -t;ll  by 

munufai  turci neouslj    looked    u| 

men  K  i  g  the  bide*  and  skins  ol  '  mi       Bj 

tion   of  the  dung  bate  the  skins  have  been   n  I 

i  ;„ir  swollen   condition  and   have  becomi    thin  and 

slippery.    The  interccllulai  snl  ssolved 

I   the  hide  lie  close)]  on 
nnothi  ■  -  thus  h  tcoi  i      The 

of  the  hr.ui  them   up,  and  to  prepare 

the  skins  for  the  subsequent  pi  iwiugortam 

p.v  ifa  lion  "i  tie  loan  liquors,  gas  is  e< 

■  lo,  hut  also  in   the  inl 

■  :,-.     This  gas  separates   the  individual  tissu 

•  p.  ii-  up  the  tilm  of  the  skin,  cleanses  the  pores  and  other 

.  in I.  i  the  --Kin  hollow    and 
ro  sink  up  the  i.i"  og  paste  oi  taoi  in  practice 

i  with  hoi  water  and  then  put  into  a  pit  of 
be  alcoholic  fern 
which  passes  on  I  rmentation  with  the 

i  ■■  nail   blisters 

forming  on  tl  -•■  I"   the 

i  lUowed   '"  go  on  too  1 " ■  i u'  the  blisters 

b  ii  it,  tliu-  ilauiiging  the 
skin. 

The    M-t i f   i  inn  .1  be  considered   a 

d  one,  although  if  any  traces  oi   lime  are  left   in  the 

skin  the)  .He  neutralised  by  the  formatiou  of  the  ncid.     Nor 

n  of  the  bs  i-   impoi toot 

i  l  to  which  we 

itaioed   on  the  -km-.     The  gas 

r  i  f  tin    -kll    causes  't  to    ■ 
nil  lilt.     '  and  tbil  kn.  --.  .iinl  al  | 

tin-  int.  l  inl    ot  the 

I  111    i  sing  ..!  tin-  -km.  in  the    pi|  is 

in  bj  the  i  in   indie  ition 

ih.it  the  u I-   Ii  in ■   i-  ently  drench 

l  I 

i-'-   tiny  .i  burst   or  to 

lyers, 

ill  |  oi  tion  "i  an  old  liq 
i    t.i    start    i in-    fermentation      i  lid    dren 
f  the  | 
i  deti  internal  action  upon  the  pelt,    .i  i .  ". 


Cod  Oil,  Sponta  I    mbus tion  through.     Der  Gerber, 

24,  [--'TiJ.  Hi- 

I'.vntv  year  numerous  Bres  take  place  in  tanneries  and 
leather  factories  the  cause  of  which  remains  unexplained. 

These  mostly  occur  in  the  currying  shops  and  especially 
in  the  rooms  where  the  oiled  leather  is  allowed  to  lie  in 
pile.  During  the  past  winter  in  the  Vienna  Leather 
Industries'  Laboratory,  in  the  room  which  i<  used  for 
experimental  work  on  curried  leather,  some  woollen  cloths 
which  had  been  used  for  oiling  the  leather  with  cod  oil,  and 
were  therefore  in  a  semi-saturated  condition,  took  tire 
by  spontaneous  combustion,  with  little  warning.  Those 
standing  in  the  room  were  only  warned  by  the  penetrating 
A  i'.-w  minutes  later  the  woollen  cloths  burst  into 

In  the  currying  "t  lea  her,  the  leather  is  heavily  impreg- 
nated with  cod  oil,  and  with  fats,  an  1  hung  or  laid  in  pile  in 
heated    rooms.     Undoubtedly   tin     same    oxidation     t. 

m  tin   leather  a-  took  place  in  the  woollen  cloths,  and 

nn   doubt    this    spontaneous    combustion    cause]    by   the 

oxidation  of  the  fat  may  be  put  down  as  being  the  cause 

ol   many  of  the  unaccountable   fires  in   leather   factories, 

ially  in  currying  -Lops. — J.ii.P. 

Glue,   Comparative    I  Pommerciol     R.   Ki-sling. 

Chem.  /..it.  1898,  22,  [43],  150. 

1\  tin-  note,  the  author  maintains  the  view  he  has  already 
expressed  (this  Journal,  1898,  884),  that  more  insight  can 
be  gained  into  the  commercial  value  of  any  specimen  of 
glue  by  determining  the  tenacity  ..r  gelatinising  power  of 
its  jelly  than  by  estims  >  its  solution.     In 

addition  to  the   samples   be  has  I,  he 

.piote-  three  others  given  in  the  annexed  table,  which  show 
that  whilst  the  viscosity  rises  slightly  with  the  quality  of 
the  materials,  the  consistei  tlies  inoreases  in   far 

greater  proportion. 


rlue. . . . 

P..  nil. -re. I  RlllS.  . 

B  '<■■ 


Price  iii 


i Ivor  100 


Viscosity. 


I'M 

I -88 


— V.  II.  L 

PATENIS 

'/./Minn/,     Imjtts.    in    or    connnected   with.      A.  Mario. 
Campagna,  Italy.  Eng.  Pat.  13,352,  June  26, 

'I'm     improvement   consists  in  attaching   each  skin  I 

moving   in    bearings  at  the  head  of  the 

tanning  vat.  and   weighting  the  skin  by    means  of  ..  bat 

bed  to  tin-  lower  edge,  so  thai  the   skin  i-  suspended 

vertically  in  the  liquor,     t  in  setting  the   roller-   in  motion, 

the  -kin-  become  wound  thereon,  the  operation  causing  the 

side  of  the  skin  to  stretch,  ihu-  opening  the    pores    and 

facilitating  the  absorpti  in  of  the  tanning  materials      Hie 
other  side  of  the  skin  when 
the  movement  ..t  the  rol  •  rs  is  rev  reed.— C.  S. 

Tanning  (Rapid)  o/  Skins  and    Hides,  Improved   /'< 
and    I nr/ni  .    I     Michel,  Pan-,    ling.  I'ot. 

July  15,  i 

I I  vi-  of  this  invention    are   to    provide  a    means   for 

nut aiieallv  ascertaining  the  strength  of  the  tanning  liquor 

in  rotary  tan-pit-,  and  for    replenishing    sain 
requirements,  without  opening  or  -tupping   the   imichinei 

fnrth.rui the    hide-,    when    Iil  ol    the 

liquor  by  the  internal  pee-,  to  fall  back  « ith  a  jei  k,  so  as  to 
increase  the  rapidity  of  absorption  ;  and.  filially  ,  tin  improvi  .1 
tanning  liquor, 

CTcct  the  first-named  purpose,  the  rotating   vessel  i- 

liiledal    one  cud    with   a    coiled   pipe   which,   a-   the    vi 


Aug.  31, 1898.] 
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moves,  collects  a  portion  of  the  liquor  and  conveys  it 
through  the  hollow  trunnion  into  a  test  glass  provide!  with 
a  tannometer  or  densimeter  for  registering  the  strength  of 
the  liquor,  which  is  then  returned  to  the  vessel  through  a 
pipe  debouching  through  the  opposite  trunnion.  The  auto- 
matic recuperation  of  the  liquor  is  effected  from  a  number 
of  storage  chambers  fixed  around  the  -walls  of  the  main 
vessel  and  provided  with  spring  valves,  the  projecting  stems 
of  which  come  in  contact  with  an  external  cam  which 
depresses  the  valves  and  allows  a  portion  of  the  recuperative 
solution  to  run  into  the  vessel.  The  pitch  of  this  cam  can 
be  altered  so  as  to  admit  a  smaller  or  larger  quantity  of 
solution  as  required. 

The  jerky  motion  is  imparted  to  the  hides  by  fitting  the 
internal  lifting  pins  with  "  mushroom "  heads  in  place  of 
the  usual  pegs,  this  arrangement  allowing  the  hides  to  fall 
back  suddenly  into  the  liquor. 

The  tanning  liquor  employed  consists  of  a  "tannic  juice 
or  Solution  "  of  4°  to  5  B.  streugth  to  which  is  added  -1  kilo, 
of  ammonia  and  \  kilo,  of  sodium  carbonate  for  each  100 
kilos,  of  hides,  in  the  case  of  soft  leather,  or  §  kilo,  of  boric 
acid  when  hard  leather  is  to  be  produced. — C.  S. 

Whalebone,  Improved  Artificial.     W.  A.  C.  Hunkemoller, 
Amsterdam.     Eng.  Pat,  12, .399,  June  4,  1898. 

The  whalebone  substitute  is  prepared  from  animal  sinews, 
bone  gelatin,  &c.,  by  impregnation  in  a  solutiou  of  metallic 
salts— preferably  chrome  alum — and  (or)  some  organic 
body — e.g.,  formaldehyde,  tannin,  &c, — endowed  with 
tanning  properties.  The  material  so  treated  is  then  dried, 
subjected  to  hot  pressure,  and  cut  into  strips  of  suitable 
dimensions, —  C.  S. 


XV.-MANURES,  Etc. 

Bone  Meal,  Experiments  on  the  .lotion  of  the  Phosphoric 
Acid  if.  J.  Kuhn.  D.  Landw.  Presse,  1897,  24,  62 
and  63. 

Bone  meai  is  a  sparingly  soluble  manure,  and  consequently 
not  very  effective  when  applied  for  crops  which  occupy  the 
laud  for  short  periods.  Even  the  after-effect  in  such  eases 
is  inconsiderable,  as,  with  ordinary  soils,  the  phosphoric  acid 
of  bone  meal  remains,  alter  the  harvest,  unchanged  in  the 
sparingly  soluble,  tribasic  form.  The  effect  of  bone  meal 
is,  however,  essentially  different  in  the  case  of  crops  such 
as  winter  wheat,  perennial  clovers,  &c,  and  the  appropria- 
tive  power  of  plants,  such  as  winter  rye,  is  of  importance. 

With  heavy  soils,  and  with  crops  of  long  vegetative 
periods,  it  is  best  to  employ  superphosphate  ;  with  good, 
warm,  average  soil,  both  steamed  bone  meal  and  super- 
phosphate may  be  used,  whilst  superphosphate  alone  should 
be  applied  to  cold  loams,  or  cold  sandy  loams.  In  the  ease 
of  good  sandy  soil  superphosphate  should  not  be  used  ; 
both  basic  slag  and  steamed  bone  meal  are  suitable.  There 
will,  perhaps,  in  future,  be  more  competition  between 
degelatinised  boues  and  basic  slag,  for  light  sandy  soils, 
than  has  hitherto  been  the  ease. — X.  H.  J.  M. 

Distiller;/  Waste  Waters,  Utilisation  or  Disposal  of. 

Saare.     Zeits.  Spiiitusind.  1898,  21,  [28],  249. 

See  ntiiier  XVII.  page  783. 


XVL— SUGAR.  STARCH.  GUM.  Etc. 

Sugar-Beet,  The  Growth  of,  and  the  Manufacture  of  Sugar 
in  the  United  Kingdom.  Sir  J.  B.  Lawes  and  Sir  J.  H. 
Gilbert.  J.  Roy.  Agric.  Soc.  1898,  [3],  9,  344— 370. 
In  the  year  1809  a  factory  was  started  at  Eavenham,  in 
Suffolk,  for  the  purpose  of  manufacturing  sugar  from  home 
grown  beets.  The  venture,  however,  was  not  a  success  and 
only  lasted  until  1873.  The  quality  of  the  beets,  it  is  true, 
improved  from  year  to  year,  but  the  farmers  did  not  pro- 
perly modify  their  rotations  to  secure  a  sufficient  supply  of 
beets  for  working  the  factory  at  a  profit.  The  price  of  raw 
beet  sugar  was  25/.  per  ton  in  1873,  as  compared  with  9/. 


at  the  present  time.  About  the  same  period,  the  authors 
of  this  paper  conducted  experiments  on  beet-growing  at 
Rothamsted  and  found  large  variations  in  the  crops 
obtained,  according  to  the  extent  of  the  manuring,  the 
sugar  ranging  from  1,704  lb.  to  5,976  lb.  per  acre. 

Since  the  year  1884  the  duty  in  France  has  been  levied 
on  the  roots  and  not  on  the  sugar;  consequently  the  efforts 
of  the  cultivators  have  been  expended  on  producing  moderate 
crops,  with  the  highest  proportions  of  sugar  obtainable.  By 
manuring  with  nitrate  of  soda,  instead  of  sulphate  of 
ammonia  as  formerly,  and  by  careful  selection  of  seeds,  a 
very  high  degree  of  perfection  has  been  attained. 

M.  Tisserand,  formerly  director  of  the  Ministry  of  Agri- 
culture at  Paris,  has  issued  a  most  valuable  summary  of 
the  conditions  of  beet  culture  in  France.  The  rotation  of 
the  crops  is  triennial :  beetroot,  wheat,  oats.  From  1 4  to 
16  tons  per  acre  of  farmyard,  or  other  natural  manure, 
must  be  applied  as  soon  as  the  previous  crop  has  been 
removed,  and  well  incorporated  with  the  soil  by  the  autumn. 
In  the  spring,  3  ewt.  to  5  cwt.  of  superphosphate,  2|  cwt. 
to  3\  ewt.  of  nitrate  of  soda,  and  if  necessary,  1-f  cwt.  to 
\{  cwt.  of  chloride  of  potassium  are  put  on.  The  seed  is 
sown  in  rows,  16  inches  apart,  and  when  the  young  plants 
have  developed  four  leaves,  they  are  thinned  out  to  a  distance 
of  10  or  12  inches  apart.  The  price  of  the  roots  varies  with 
the  locality  and  the  strength  and  purity  of  the  juice.  The 
weather  has  a  very  considerable  influence  on  the  resulting 
crop,  especially  during  the  months  of  September  and  Octo- 
ber, and  it  is  of  great  importance  that  vegetation  should  be 
continuous  and  suffer  no  check  during  the  hot  days  of  July 
and  August.  In  France,  beet  roots  average  13  to  15  per 
cent,  of  sugar,  and  9-5  to  12  per  cent,  is  extracted,  accord- 
ing to  the  purity  and  the  method  of  working.  The  average 
crop  during  recent  years,  in  France,  is  11  tons  3  cwt.  per 
acre,  and  in  Germany,  12  tons  7  cwt.  The  average  price 
ranges  from  19s.  t:>  21s.  per  ton,  for  a  juice-density  of  7°  B., 
equal  to  about  14  per  cent,  of  sugar.  The  capital  value  of 
beet  lands  varies  fiom  40/.  to  64/.  per  acre,  and  the  rental 
from  22s.  6(1.  to  42.,. 

A  pamphlet  has  recently  been  published  by  Mr.  Sigmund 
Stein,  which  describes  the  prospects  of  sugar-beet  cultiva- 
tion in  England  in  somewhat  glowing  terms,  which  are  not 
confirmed  by  the  opinions  and  experience  of  the  authors. 

On  the  whole,  the  authors  are  rather  sceptical  as  to  the 
suitability  of  England  as  a  beet-growing  country  and, 
although  satisfactory  crops  could,  nj  doubt,  be  obtained  in 
certain  districts,  the  results  on  the  whole  country  and  on  an 
average  of  seasons,  are  not  likely  to  be  profitable. 

The  perfected  beetroot,  grown  on  the  Continent,  is  -ap- 
posed to  require  an  average  summer  temperature  of  70D  F., 
whilst  statistics  prove  that  the  mean  temperature  for  July, 
the  hottest  month  in  the  year,  is, in  Eugland,  only  62"55F\, 
and  for  September  and  October  is  50°  F.  and  43-2°  F. 
respectively.  These  latter  are  the  critical  months,  during 
which  the  beet  matures  and  ripens  and,  in  our  country, 
October  is  nearly  always  rainy  and  often  frosty.  Never- 
theless, in  favourable  districts  such  as  the  south  and  east 
of  England,  it  is  probable  that,  in  the  majority  of  seasons, 
a  fair  quality  of  beet  for  the  manufacture  of  sugar  could 
be  grown,  if  proper  care  were  taken  to  gather  the  harvest 
before  the  early  frosts  appeared.  In  this  connection  the 
authors  strongly  recommend  the  planting  of  the  roots  close 
together,  whereby  the  luxuriance  of  foliage  is  limited,  the 
purity  of  the  juice  increased  and  earlier  ripening  secured. 
Should  the  present  revival  of  the  subject  of  beet  culture 
induce  capitalists  to  invest  money  in  the  industry,  Xorfolk 
or  Suffolk  would  probably  be  chosen  as  the  most  favourable 
district  for  the  new  enterprise.  The  climate  is  suitable  and 
the  soil  nor  too  light  and  not  too  heavy.  It  is  of  the 
highest  importance  to  place  the  factories  where  a  full  supply 
of  roots  can  be  readily  procured  ;  taking  a  yield  of  15  tons 
per  acre,  a  factory,  working  40,000  tons,  would  require  a 
feeding  area  of  about  3,000  acres,  or,  with  biennial  rotations 
6,000  acres. 

The  authors  conclude  that,  whilst  sugar  cultivation  in 
England  is  doubtless  possible,  its  sphere  must  of  necessity 
be  limited  to  certain  favourable  areas.  Even  if  the  con- 
tinental sugar  bounties  are  reduced  or  abolished,  beet- 
growing     can    never    be    commercially    profitable    for    the 
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agricultural  .li-trict-  tain  a-    a  wliole.       Whilst 

against   the  indiscriminate    advocacy    ol    b 
growing  a»  a  universal  panacea  foi   agricultural  depression, 
the  authors  by  no  means  wish  to  jean   eiiterpri-e 

which  would  be  of  immense  benefit  to  the  districts  In  which 
-uccessfully  established. — .1.  F   B. 

Sm,ur  Cat  V0I4  on  (lii   I  oj       Bignette. 

Boll.de  I'Assoc.  des  1  him.  de  S  Dist  1898, 

15,     11],  1186-1137. 
1 1\  defecating    juice    with    lime,  the   liquid    between  the 
.,  <.r  blanket    and   the   prvcipituri-   appears  clear   and 
limpid,    but    -t  ill    contains    an    appn  lantity     of 

suspended  impurities.      No  ire  known 

for  filtering  this  jnii  seums  and  deposits', 

as  mechanical  filters  are  qnickh   obstructed,  and  begassi 
give  .1  verj  imperfcol  purification. 

The  author  has  found  a)  the  sugarfacti  Peiro 

mtars  in  Bpain  that  by  special  centrifugal  machines; 
both  mill  and  diffusion  juices  ma-  be  continuously  filtered 
cither  hot  or  cold,  irrespective  of  the  quantity  of  lime  osi  I 
In  an  experiment  on  SO  hectolitres  ol  juice,  treated  with 
0*2  per  cent  of  lime  and  centrifugalised  cold,  carbonated 
cold,  and  then  1  the  co-efBeient 

of  apparent   puritj   was   raised  from  85  to  '.'■'<.  whilst  the 
ordinary  process  of  defei  ition  gives  no  increase  of  purity. 

The  process  appears  to  1 |oally  applicable  to  both  cane 

Sl  juice.  —  I..  .1.  de  W. 

Starch,  Properties  uml  Preparation  "/". 
A.  Wr6blewski,    Cliem.  Zeit.  1898,  22,    88],  875 

Solublk  starch   i-  the  first   product  ol  tin    hydrolysis  of 
common  starch  and  is  soluble  in  water.     The  solution  may 

be  filtered   1I1 u- 1>  porous  porci  lain.     I'  does  not   reduce 

ing  solution  and   ii    coloured  n  pure  blue  with  iodine 
All  ol   1  poinl   to  the  ezi  tence  ol  onlj  one  -duble 

highest  dextrin  or 
as  tin-  fn-<  product  ol    the  breaking  down  of   the  starch 
ale 

To  prepare  ii  on  the  small  si  as.  o(  Hoffmann's 

rice  starch  are  triturated  in  a  mortar  with  100  c.c.  of  cold 
1   and  the  ei  lask  having  a  capacity 

of  tw>  litres.     About  ■■<  litre  of  0"  3  per  cent,  b  nliog  potash 
ri    -  then  added,  and  the  mixture  boile  I  under  an  inverted 
roh'  when  it  becomes  quite  fluid  and 

of  a  ps  olour. 

na   with  dilute   acetic  acid,  the  soluble 
starch  1-  pn    ipitated  with  an  »•■  ;n;il  v  ilume  ol  95  per  c 
alcohol,  filtered  and  washi  ■   *   with  50  per  cent., 

r  .-.  a'.,  absolute  alcohol  and  finally  with  ether,  and 
dried  iii  a  vaconm.     If   1-   thus  obtained  a*   a  snow-v 
powder,  containing  0'  1  i"  O'S  per  cent  of  ash,  i-  -  iluble  in 

al t  8  per  cent  of  water,  and  precipitated  bj  8,*>  per  cent. 

alcohol  in  the  cold  and   b  at    when   hot.     The 

precipitation   with   alcohol    1-  dependent    on  the  qnantitj 
h,  purer   pio.ni>  t-    being    p  1    iter 

difficulty      I.  .1   de  H 

Soluhlt     \      II       R     Byniewski       1:  r   1898,  31, 
1  1   .  1791      1 

I'm     authoi     bas   further    examined    the    soluble    starch 

,  i..l   bj  treating  ordinary  starch  with  sodium  peroxide 

He    finds  thai     it    Ii  >,    a 

•  lot \  powi  1     in  io  per 

'  lining  more  than  1  -  5  per 

eent  ml  of  the  deposition 

to  soluble 
olublo  in  water  ami  wheu 
wuhi  I  will  1  iher,  and  carefully  dried, 

1 

n. Ii  by  the  removal  of  thi  elements  of  water. 
The  insoluble  b  n  ,,1 

1  Solution  I  .    ami  this 

explains    how    in    tl  1 

solutions  of  solub  ■ 
When   soluble  -  Ided    to    boiling  wntci 

I 

Dg    .111  1    SOO'J     ••" 


gelatinous   muss  identical    with    an    ordinary   stareb    p. 
When  Manned,  the  mass  dissolves  and  sets  again  on  couliug. 
A  substance  similar  10  that  above  described  separates  from 
the  gelatinous  mass. 

The  reversion  product    i-    probably  identical   with    the 
substance  resulting  from  the  action  of  high  pressnn 
potato  starch  (torn  faction  dextrin ?),  the  starch  first   _■ 
into  solution  and  011  cooling  separates  in  a  gelatinous  con- 
dition. 

A  solution  of  soluble  starch  when  treated  with  baryta, 
water  yielded  a  product  of  the  composition  1  II 
BaO.  ''a  aoetylation  a  white  derivative  was  obtained  of 
the  composition  (  ,JI.  1  i,  1  II  iij..  An  analogous  benxoyl 
compound  was  also  isolated.  Soluble  starch  could  not  ho 
regenerated  bj  the  hydrolysis  of  the  acetyl  derivative. 

When  inverted  with  hydrochloric  arid  under  condition* 
which  are  described,  bo  amount  of  glucose  was  obtained 
equivalent  t"  99'3  per  cent,  on  the  assumption  that  soluble 
standi  bas  the  formula  •  '..II...'  >;,,•      The  invertive  action  of 

water    under    pressure    On    soluble     standi    is    slight,    but   a 

hly   prepared    malt    extract    acting  at   65   C    for   9o 
minute-  produced  B2-7  percent  of  maltose. —J.  I..  H. 

Massecuites,  Determination  of  CryttaUitea  Sugar  in.  II 
Pellet.  Hull,  de  I'Assoc.  des  Chim.  de  Sucr.  et  de  l>i-t 
1898,15,  [II],  1187. 

See  under  XXIII.,  page  805. 

Invert  Sugar,  Estimation  of  Colorimetricallg.  I).  Sidersky. 
Itnll.  .le  I'Assoc.  des  Chim.  de  Sucr.  et  de  l>i-t.  1898. 
15,  [11].  1184. 

Se<  under  XXIII..  page  BOS. 

Sugar  Analysis,  Tin  Correction/or  Unfermentable  Reduc- 
ing Substances  in.  T.  A.  Glendinmug.  ,1.  Fed,  [nal 
Brewing,  IB98,  4,  868. 

Nee  under  XXIII.,  page  805. 

PATENTS. 

Sugar,  Impts.  in  or  connected  with  tin'  Manufa  inn  .,/ 
\\  .  Powell,  Liverpool.     Rng.  Pat  18,857,  Hay  81,  1897. 

Thi  sugar  io  the  moulds  is  liquored  with  a  coloured  liquid 
1    ,s  to  produce  loaf  or  lump  sugar  of  a  light  and  trans 

pannl  -bad,    01   tint.—  L.  .1.  de  W, 

Sugar,  Impts.  in   (hi  Process  ni   ant   Means  for  Refining. 

1:.  A.  Cheaebrongb,  New  JTork,  1  .S.A.     Bog.  Pal 

April  IS,  1 
1  hi    use  of  carbonised   porous  clay  is  claimed  as  a  new 
medium  foi  refinings  accharine  solutions  bj  filtration,     Thi 
natural   clay,   to  replace   bone-black,  is   found   in    Florida 
and  1.  the  United  States  of    Vraerica;  it  i-  called 

1  .11 1, la  fuller's  earth"  and  "infusorial  earth."  It- 
valuable  filtering  propertymaj  b    maiolj  sttribnti      to  it* 

porous  struct Ml  attempts  hitherto  to  refine  sugar  bj 

its  nse  failed,  because  the  water  in  which  the  sugar  is 
,ii  solved  reduces  it  10  a  mud.  The  invention  is  based  on 
ill,,  dlscovi  r\  that,  by  carbonising  ths  pores  of  the  clay, 
att,  r  heating  il  to  820  F  to  expel  moisture,  bj  mixing  it 
hot  with  petroleum  residue  and  beating  slowly  and  ■ 
fully  to  about  sun  F.,  the  disintegration  is  entire!] 
prevented. —  L.  .1.  do  W. 

\dhesivt   Compounds,    Impts.   in.     A.   .1.    Bnult,   London, 
1.    M.   Higgins,    New    V-ik.    I  ,S.A.     Eng.   Pat 
1 1,753,  May  24, 

l\  preparing  a  mucilage  b\  combination  of  dextrin  with  an 

alkaline  solution  ami  boric  ac  d,  il  is  pn  ferred  to  so  prO| 
tii  11   the  inur.  lients   that  the  composition  -ball   be  m 
neutral,   or   onlj    slightlv    alkaline,    in    an\    c.i  .■    nmcli 
alkaline  than  borax.      •  11  liquid  mucilage,  -nib 

caustic   soda    10     other  alkali)  is  dissolved  in    1 

water  to  bring  ii  Io  a  density  of   I'.      -    It.. I  7  to  7'  lb. 

rellow  dextriu   arc    stirred    int.,   tl  m,   without 

applv  ing  In  at.  uhieli 

oJ  !  idded,  and   the   mixture   is  stirred 

until  complete  solution  is  effected,  when  it   miy  !»■  bottled 
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for  use.  To  prepare  a  dextrin  paste,  3  oz.  of  caustic  soda 
solution  ot  40°  15.  are  added  to  1  gallon  of  cold  water,  and 
from  5  to  6  lb.  of  white  dextrin  are  stirred  in,  from  5  to  6  oz. 
of  moistened  boric  acid  being  then  added.  After  mixing,  a 
suitable  flavouring  or  antiseptic  substance  may  be  added. 
A  white,  semi-fluid  pasty  mass  is  thus  produced,  with  a 
slightly  alkaline  reaction,  very  adhesive,  and  smooth-spread- 
ing under  the  brush.  "  The  gallon  mentioned  in  the 
formulas  is  the  American  gallon  of  128  oz."  It  is  preferred 
to  add  from  1  to  6  per  cent,  ^by  volume)  of  alcohol  to  the 
liquid  mucilage,  to  increase  i:s  viscosity,  and  enable  it  to 
dry  more  rapidly  when  spread. —  E.  S. 

Decolorisatinn  and  Purification  of  Liquids  [Sacchai  iite~\, 
Impts.  relating  to  the.  P.  l'esse,  Mareq-en-Baroeul, 
France.     Eng.  Pat.  7561,  March  29,  1898. 

The  liquid  is  digested  with  powdered  animal-charcoal,  at 
any  suitable  temperature,  in  a  mixing  apparatus  to  maintain 
the  charcoal  in  constant  suspension  The  mixture  is  then 
passed  through  a  filter  press,  and  the  cake  from  the  press 
dried  by  steam  after  being  slightly  washed  with  waiter,  or 
even  without  having  been  washed.  The  charcoal  still 
possesses  considerable  purifying  power,  without  being 
revivified,  and  may  be  used  a  second,  or  even  a  third  time 
for  liquids  more  impure  than  that  for  which  it  was  first 
employed.  In  this  manner  the  purifying  effect  of  the 
charcoal  is  more  than  doubled,  because  the  first  action, 
whilst  effecting  decolorisation  itself,  renders  the  syrup  more 
susceptible  to  the  action  of  the  charcoal  in  the  second 
operation. — N   H.  .1.  M. 

Sterilisation  or  the  Disinfection  if  Waters  if  all  hunts. 
Treatment  of  Sweetened  Syrup,  and  other  Analogous 
Applications,  by  means  of  Ozone,  Air,  or  other  Gases, 
Apparatus  for.  H.  H.  Leigh,  London,  from  La  Societe 
Anonvme  pour  les  Appl.  Ind.  de  l'Ozone,  Paris.  Eng. 
Pat.  6061,  March  11,  1S98. 

The  apparatus  consists  of  an  air-tight  cylinder  filied  to  a 
certain  height  with  pieces  of  pumice,  brick  or  other  inert 
matter.  The  water  is  introduced  at  the  top  in  fiue  jets,  by 
means  of  a  perforated  feed  pipe,  whilst  ozonised  air.  or 
other  gas  is  introduced  at  the  bottom.  The  cylinder  is 
provided  with  perforated  partitions  at  different  heights  to 
prevent  the  water  from  running  off  directly  down  the  walls. 
The  cylinders  may  be  used  singly  or  in  series. 

A  modification  is  described  in  which  the  column  is  placed 
horizontally.  In  this  case  the  receptacle  is  completely  filled 
with  inert  matter,  and  is  provided  with  baffle-plates  to  cheek 
the  ozonised  air  as  it  passes  through. — N.  H  J.  M. 


XT/ IT-BREWING.  WINES,  SPIRITS,  Etc. 

Alcoholic  Fermentation  without  Yeast  Cells.     II.  Lange. 
Wocheuschr.  fur  Bran.  1898,  15,  377. 

It  has  been  urged  against  Buchner's  views  on  the  nature 
of  fermentation,  that  the  fermentative  activity  of  the  liquor 
expressed  from  yeast,  suffers  a  considerable  decrease  on 
passing  through  a  Berkefeldt  filter,  and  that  part  of  the 
action,  at  any  rate,  is  therefore  due  to  the  Hying  cells 
present  in  the  extract.  By  counting  the  celis  present  and 
by  calculating  from  the  known  mean  weight  of  a  yeast 
cell,  the  author  finds  that  100  c.c.  of  pressed  extract  of 
yeast,  after  filtering  twice  through  paper,  contains 
0-09  grin,  of  yeast  cells  or  about  0  •  1  per  cent.  He  has 
treated  sugar  solutions,  ranging  from  30  to  60  per  cent,  in 
concentration,  with  quantities,  varying  from  0*1  to 
2 '5  per  cent,  of  three  different  varieties  of  yeast  and  has 
measured  the  extent  of  the  fermentation  set  up,  by  means 
of  the  carbon  dioxide  evolved.  The  yeasts  employed  were 
a  bottom-fermentation  beer  yeast,  a  pressed  yeast  and  a 
distillery  J  east.  The  concentrations,  at  which  the  yeasts 
cease  to  set  up  fermentation,  vary  with  the  different 
varieties  and  the  proportion-  used.  The  bottom-fermentation 
yeast  had  the  least  power  of  fermenting  strong  sugar 
solutions,  whilst  the  pressed  yeast  had  the  greatest  ;  but 
the  small  quantity  of  O'l  per  cent,  of  yeast,  such  as  i> 
found  in   Buchner's  pressed  extract,   had   in    no   ease    any 


considerable  effect  on  solutions  of  40  per  cent,  of  sugar  and 
over,  and  the  extract  filtered  twice  through  paper,  may 
i  safely  be  used  for  experiments  on  the  fermentation  of 
concentrated  solutions. 

The  author  has  also  prepared  extracts  from  the  three 
varieties  of  yeast,  mentioned  above,  by  pressure  according 
to  Buchner's  method  and  has  obtained  them  perfectly  free 
from  cells  by  passing  them  through  a  Berkefeldt  filter.  It 
|  is  essential  that  the  yeast  used  for  this  purpose  should  be 
quite  fresh,  as  the  pressed  extracts  from  yeast,  which  has 
been  kept,  have  little  fermentative  power,  owing  probablv 
to  the  peptonising  ferment,  which  Habn  has  shown  to  be 
present  in  pressed  yeast  made  from  grain.  One  kiln, 
of  yeast  was  treated  in  each  case  and  yielded  about  440  c  c. 
|  of  pressed  extract. 

The  extract  from  the  bottom-fermentation  beer  yeast  was 
a  bright,  strongly  opalescent,  yellow  liquid,  which  contained 
9-24  per  cent,  of  nitrogen  on  the  dry  solids,  and  when 
allowed  t»  act  on  a  37  per  cent,  solution  of  cane-sugar  for 
1  i  hours,  liberated  1020  c.c.  of  carbon  dioxide. 

The  liquor  from  the  pressed  yeast  was  only  slightly 
opalescent,  contained  6  ■  9  per  cent,  of  nitrogen  on  the  dry 
solids  and  liberated  550  c.c.  of  carbon  dioxide  after 
li  hours  action  on  a  37  per  cent,  sugar  solution.  The 
extract  from  the  distillery  yeast  was  scarcely  opalescent  and 
showed  6 '76  per  cent,  of  nitrogen  on  the  dry  solids.  The 
carbon  dioxide  liberated  from  a  37  per  cent,  sugar  solution 
after  li  hours  measured  450  c.c. 

It  appears  from  the  above  experiments,  that  the 
fermentative  power  of  a  pressed  extract  of  yeast  or  the 
quantity  of  zymase  present  is,  to  some  extent,  dependent  on 
the  percentage  of  nitrogen,  as  Hayduck  -has  shown  to  be 
the  case  with  the  fermentative  power  of  yeast.  The  nature 
of  the  nitrogenous  nutrition  also  will  probably  be  found  to 
influence  the  secretion  of  zymase. — .1.  F.  B. 

Yeast,   The  Formation  of  Glycogen   in.     E.  Kayser   and 

E.  Boullangei.     Ann.  Brass,  et  Distill.,  Feb.  25",  1898. 

The  method  of  determining  the  amount  of  glycogen 
formed  under  the  varying  conditions  of  the  authors'  experi- 
ments, consisted  in  counting  the  number  of  cells  coloured 
dark  brown  on  the  addition  of  iodine.  In  order  to  ascertain 
the  influence  of  aeration,  cultivations  of  the  same  wine- 
yeast,  were  made  in  long  tubes  and  in  flat  dishes.  It  was 
found  that  in  the  latter  case  less  glycogen  was  formed,  and 
also  that  that  formed,  disappeared  more  rapidly  than  when 
the  yeast  was  cultivated  in  the  tubes.  The  authors  accounted 
for  this  on  the  ground  that  yeast  increases  more  rapidly 
and  to  a  greater  extent  at  the  surface  than  at  the 
bottom  of  a  cultivation,  and  that  in  consequence  of  the 
glycogen  being  distributed  over  a  very  large  number  of 
cells,  the  proportion  of  those  containing  glj  cogen  was 
considerably  less.  Moreover  since,  according  to  Laurent,  the 
presence  ot  alcohol  prevents  the  disappearance  of  glycogen, 
it  was  to  be  expected  that  at  the  surface  of  the  cultivation 
where  there  is  little  alcohol,  the  glycogen  should  rapidly 
disappear.  When  the  liquid  contained  from  10  to  15  per 
cent,  of  sugar,  the  quantity  of  alcohol  produced  was  sufficient 
to  prevent  the  glycogen  from  disappearing  both  at  the 
surface  and  below.  As  a  general  rule,  the  more  sugar  there 
was,  the  more  glycogen  was  produced,  but  when  the  solution 
,  of  sugar  was  very  concentrated,  the  production  of  glycogen 
was  less  rapid. 

To  determine  the  influence  of  different  acids  on  the 
formation  of  glycogen,  experiments  were  made  with  three 
varieties  of  wine-yeast,  and  three  different  acids — tartaric, 
malic,  and  citric — from  which  the  following  conclusions 
were  arrived  at: — (1.)  The  smaller  the  quantity  of  acid, 
the  more  glycogen  is  produced,  and  the  more  slowly  it 
disappears.  (2.)  The  production  of  glycogen  is  influenced 
by  the  nature  of  the  acid  present.  Tartaric  acid,  for 
example,  when  present  in  large  quantity,  appears  to  have  a 
strong  restricting  influence.  (3.)  The  temperature  of  the 
fermentation  and  the  nature  of  the  yeast  are  also  factors  of 
importance.  Hence  there  is  a  possibility  of  differentiating 
different  species  by  their  relation  to  the  formation  of 
glycogen.  The  fixed  acids  hinder  the  production  markedly, 
but  aeetie  acid  has  an  opposite  influence  and  prevents  the 
disappearance  of  the  glycogen  produced. 


780 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Ang.SH.U98. 


Dl  showed  thai  glycogen  i-  formed  at  the  exp 
.  :  nd  thi*  the  authors  confirmed  by  theii 
nritfa  various  nitrogenous  culture  media,  finding  that 
a   very   huge  number  ol    cell*  containii 
produced,     liut  whilst  there  was  a  very  rapid   prod 
then  was  an  equally  rapid  disappearance.     In  the 
Cnjtii  much   smaller 

quantity.     When  IS  i  sugar  was  also  present,  the 

remits  in  gi  .   bal  ■   soluti ontaining 

one  pei   cent.  of  peptone  was  then  too  rich,  and  so   many 
were  reproduced  thai  the  quantity  of  glycogen 
was  always  very  small. — ('.  A.  M. 

//  Wayi  and  Mean*  in  the  [Forced  nnd  Un- 

forced  Malt*].     E.   K    Moritz,  J.  Fed.    In>t.   Hrewing. 

:  sao. 

From  the  polnl  "f  Hew  of  outpnl  it  is  an  a !■  the 

maltster  t annfactnre   Forced  malts.       The   undesirable 

is,  however,  generally  admitted  amongst 
experienced  brewers  and  scientific  men,  and  inasmuch  as 
thej  oan  be  easily  identified  by  analysis,  then  must  be  a 
to  the  apparent  1"--  on  reducing  'In-  output  in  accord- 
essitiesof the  non-forcing  Bystem.  Thus, 
from  :i  comparison  of  prices  of  the  weights  of  forced 
and  unforced  malt,  the  faci  is  demonstrated  that  in  the  manu- 
facture ' ■'''  ts  and 

respiration  are  appreciably  greater  than  when  mod 

owly,  with  less  sprinklings,  and  at  lower 
These  statements  are  supported  bj  experi- 
ment.— 3.  It.  Is. 

Laget      Beer,    Higher     Fermentation     Temperatures     in 
the   Production    of,  I  nit    Idvantage   of.     F.  Korte, 

Woehi  SBchr.  t   Hi  luerci,  1898,  15,  366. 

\,   ;,   meant    ror   reducing   the   consumption    of    ice— no 

'i  ui  the  i Inctioi   ol   I  botl Fermenta- 

iger  beer— the  author  recommends,  on  the  strength 
■  ri  in-  own  pructici  and  I  i  tperience,  to  brew  one- 

|uired  on  the  "  top-fermental 
mentcd  at  a  higher  temperature/and,  th 
itiug  an  expenditure  ol  ice)  when  about   one 
month  old,  and  nav  tig  p  issed  through   n 

■  on,  i-  blended  with  it*  own  rolum  bottom- 

ferment  red  in  the  usual  way   :it  a  low 

ictnpct  relating  to  thi tshing  and 

fermenting  systems,  an  given. — H.T.  I'. 

Maltopeptone,  Composition  of.     ( >.  Thomas  and   G.   vVar- 
colher.      \iiii.  de   la  Brasi  la   ]>i-t.  \t    iru. 

I   I.,  in.  (  ■  lilr.    I-  18,  1      2  :    .   1202, 

nmpositi F  maltopcptone  was  found  to  bi  extremely 

One  sample  gave  on  analysis  :      18"46  i 
ol   'lr\    substance;  3*06   pt  r   cent,   of  ai 

d;   it    u  percent,   of  reducing  sugar,  reckoned 
glucose  |  81'       i  nt  of  reducing  sngnr 

q,  equivalent  to 
Kill  pel   cent   "t  ulbumini  and   7'80  per  cent  "i  ash. 

•  •I   maltopeptooe  ar,    not   pi 

Fermentable     i ic  trial  only    one-half   fermented.     The 

i     Vilih  contain  pentoses,  formed  l>.v  the  hydrolj 
ike  constituents  ol  the  it  alt  germs, 
maltopepton  I  0*  138  per 

n  ;   l  ■  381   per  cent  uido- 

ogen;  and  o  B49] int.  M  albuminoid  nitrogen,     The 

at  ll  Iv   '  I.    17     1     p<  I   Oenl  .    I    .''  I.  lit.  ; 

Mgl  i.  i    •  ■    ■  ■    18  : ..  per  cent ;  l'JO 

i  ■    intei       Lo 

I  !  Investigation*  as 

in  ili.  i  i      i  idl     \\  och 

f.  Ik  men  1.. 

'I'iik  author's  experiments  shon  that  comparatively 
dosi  to  inhibit  tbe  fei nl 

I  ition 

,.t"                    Dot  ■eosiblj   Influenced  by    the  addition  to 

tin   liquid  .hi. 

lii.   ■                     r  checks,  «  hilsl   i  pet  i  ■  ni   ol   -  ,     '..nine 

completely  orresl                ition.    Thi  i  s-  equally 


apply  in  the  case  of  Mycoderma  and  /'.  nicillum  gUmcum. 
The  latter,  indeed,  grows,  although  very  slowly,  in  wort 
containing  1  per  cent  of  saccharine.  The  acetie  arid  fer- 
ments (B.  oxgdant  and  B.  ascendent)  develop  readily  in 
wort  plus  i  tier  cent  .  not  at  all,  in  won  phi-  I  per  cent. 'of 
saccharine.  A  gain,  tarcinae  grow  rapidly  in  beer  containing 
z'~  per  cent,  of  saccharine,  -^  per  cent,  being  required  to 
check  all  growth. 

It  is  clear,  therefore,  that  saccharine  wlu-n  added  to  beers 
in  the  proportions  (up  to  T'--  per  cent.)  obtaining  in 
practice,  cao  exert  no  preservative  action  whatever. 

— H.  1.  P. 

Full   Beer*  of    Low    Alcoholic    Strength.      A.  E.   I" 
J.  Fed.  Inst.  Brewing,  1898,  4,  367-881. 

In  order  to  obtain  a  beer  with  a  full  taste  and  moderate 
degree   of  attenuation,   it    i-    necessary    to    increase    the 

unfed  mentable  carbohydrates  to  any  desired  exti  nt, 1  also 

to  maintain  a  proper  balance  between  them  and  the 
Fermentable  carbohydrates.  The  difficulty  of  obtaii 
these  results  bj  brewing  from  mall  alone  i-  very  great,  and 
the  author  suggests  the  addition  of  an  uufermentable  sub- 
stance of  tbe  desired  properties  to  the  wort  in  the  copper. 
Various  Forms  of  unfermeutable  carbohydrates  are  described, 
as  also  ure  some  attempt-  of  the  author  to  prepare  these 
.1.  I..  B. 

Brewing,  Botanical  Problems,  in.  H.  Marshall  Ward. 
.1.  l-'cil.  In-t.  Brewing,  1898,4)  384 
Among  those  Fungi  which  attack  wood,  none  is  dreaded 
more  than  the  Meruliu*  Lacrymans,  tin  m  of 
"  dry  rot."  The  term  "  dry  rot  "  is  anomalous,  as  ex- 
periments have   proved   that  it   cs tly    gron    in   damp 

wood,  and  that    it"  on  od   becomes  really  dry, the 

mycelium  dii  explanation  ol  the  term  i*  found  in 

the  peculiar  action  of  the  hyphss  on  the  structure  ol  the 
wood.  l!_v  means  ol  enzymes  the  byphas  dissolve  out  the 
coniferin  ond  cellulose  constituents  of  the  wood  cell  walla, 
and   leave  behind    a    porous    and    extremely    hygroscopic 

i I    so-called  lignin,  tannin,  calcium    oxalate,   and 

othei  Is,  and,  so  long  as  the  surrounding  atmos- 

phere is  damp  the  skeli  ton  retains  it*  form.  W  hen,  how- 
ever, driet  conditions  prevail,  the  wood  contracts  and 
cracks   and   on  D      '■         deep  browi   col    ui .— ev  ideutly  due 

to  aii  oxidation  phenome — it  looks  as  it  it  were  scorched. 

Ili i  —  Fungus  can   attack   nil  t tmon  building  woods,  bul 

cannot  cuter  air  dry  ti  nber. 

Wortmann  tralblatt,  1 89G,  78>  nas  shown  thai 

rked  w  ine  "  i  'Hum,  and 

that  Mycoderma  oxidises  the  alcohol,  and  induces  flatness, 

both    these    moulds    finding   thi    condi  attack   and 

penetration  of   the  corks  in  the  dump  air  beneath  i  ipt 

iu  the  fissnj  'ol  insects,  Skc.     Mlyi 

has  proved  thit  Penicillium  cau  penetrate  plant  membimnee, 

ami   In    ,iew   of   sum     oi    his    own    experiments    on  the 

behaviout  of  thi>  in  mid  to  wi  od,  the  author  suggests  that  it 

should  he  examined  more  particularly  ai  n  gards  it*  eniy  me- 

io>ii   anl   penetrating  power.      The   manner  and    eon. 

ditiona  ol  i  enzymes  by  the  living  cells  of  fungi, 

including  yeasts,  baclei  in,  and  higher  fungi  are  discussed  at 

th,  and   ;i   summary  of  the  results  of  recent  work 

on  tin-  subje 

Hugo  Schulz  l>;i~  point,  d  out  thai  every  stimulus  on 
or  a  cell-tissue  briuga  easi   oi   diminution  in 

physio  ordine   to   the    intensity    of  the 

stimulus.     This  was  shown  in  tbe  case  ol  San  haromycti  by 

mMing    minute    quamil I    mercuric    chloride,    iodine, 

arsemotu  acid,  Sec  ,  to  yeast  growing  in  a  10  pei  cent,  gin 

solution)   for  instance,  nn  additi f  i  :  mercuris 

chloride  iuiiin <l   i  I  the  activity  of  fi  in,  hut 

in  three  hours  the  yeast  had  become  am  1  to  the  poison,  and 
w.i-   working  at    the   normal   rate,       Iteferenoe    is   made  to 
Johanosen's    vn.rk    {ibid,    Is'.iu.    60,    337)    ill    wln.h 
investigator  describes  the  effect  of  ether  an  I   chloroform 
narooau   on    veeds,    it    being    ttated   that    the   ripening 
seeds    is  ace    crated  by    weak   doses  of  etb  r,  the  cbarac- 

mdensntion  processes,  &c.  being  hu 
on.      In   this    connection    the  author   draws   attention   to 
I  v.iii-'    work     (this    Journal,     1898,     ISO),    in    which    an 
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increase  of  the  fermcutative  activity  of  yeast  was  found  to 
be  induced  by  pressure.  It  is  suggested  that  this  may  be 
due  to  the  increase  of  the  narcotising  effect  of  the  compressed 
carbon  dioxide. 

The  paper  concludes  with  a  discussion  of  the  recent  dis- 
coveries of  Buchner,  and  questions  of  morphology  connected 
with  fungi,  including  the  Saecharomycetes. — J.  I,.  15. 

Sarcina    Infection    in    a   Brewery,    The    Origin   of.      F, 

SchonfeM.     Woch.  fur  Bran.  1898, 15.  [24],  321-325. 

In  a  brewery  coming  under  the  author's  notice  the  beer 
often  became  turbid,  the  cause  of  the  trouble  being  usually 
the  presence  of  sarcina?.  A  systematic  series  of  experi- 
ments showed  that  these  were  derived  not  from  the  use  of 
impure  yeast  or  from  want  of  cleanliness  in  the  fermenting 
tuns  or  pipes,  but  from  the  air,  which  in  dry  weather  was 
heavily  laden  with  sarcina;  derived  from  fields  near  the 
brewery,  on  which  horse  manure  was  spread.  In  the 
experiments  the  sarcinae  were  readily  isolated  by  making 
cultivations  in  sterilised  and  hermetically-closed  flasks  so  us 
to  avoid  the  development  of  acetic  bacteria  which  took  place 
when  air  was  allowed  to  have  access  to  the  flask  through  a 
plug  of  cotton  wool.  By  previously  heating  the  beer  to 
40-42'  R.  in  a  flask,  closed  with  cotton  wool,  the  subsequent 
cultivations  were  quite  free  from  yeast,  and  only  in  one 
experiment  was  a  torula  fouud.  By  placing  a  cylinder 
.">  cm.  in  diameter  for  24  hours  in  the  window  ventilating 
the  fermenting  tun-room,  50  sarcina;  were  collected,  although 
the  temperature  of  the  air  was  below  0°  C,  and  from 
this  the  author  calculated  that  some  four  thousand  sarcina' 
must  have  passed  through  the  window  in  that  time.  The 
earth  all  round  the  brewery,  although  far  from  the  manure 
heaps,  was  also  fouud  to  be  swarming  with  them  even  after 
several  days  of  frost.  Since  all  cleanliness  within  the 
brewery  was  no  protection  against  the  infection  thus  derived 
from  the  outside,  it  was  suggested  that  filtered  air  should  be 
supplied  to  the  tun-room,  sarcina;  being  most  readily  retained 
In  an  air-filter.  But  as  this  was  not  found  practicable  the 
author  recommended,  as  the  next  best  course,  that  the 
window  of  the  tun-room  should  be  kept  altogether  closed 
during  the  daytime,  being  only  opened  lor  a  few  hours 
in  the  early  morning,  while  the  ground  was  still  moist,  for 
the  purpose  of  ventilation.  This  plan  was  carried  out  with 
good  results,  the  infection  of  the  beer  gradually  becoming 
less  marked,  and  eventually  disappearing  altogether. — 
C.  A.  II. 

Cider  Making  in  France.     J.  Soc.  Arts,  181)8,  46,  [2378] 
674—676. 

Oh   account   of  the    decline   of   the    grape   crop  in  France. 
increased  attention  has  been  paid  to  the  cultivation  of  apples 
and   the    production   of   cider.     The   quality   of   the    cider 
produced  depends  chiefly  upon   the  proper  fermentation  of 
the  must  or  crude  juice  of  the  apple  ;  and  the  characteristics 
of  the  finished  beverage  depend  upon  the  kind  of  ferment  by 
which  the  transformation  is  effected.     The  apples  should  be 
ripe    and  fragrant,  and    should    average    from  2    to   4   per    I 
1,000  of  acidity.     They  should  also  contain  some  mucilage,    I 
a  notable  quantity  of  tannin  (3  or  4  per  cent.),  and  a  large 
proportion  of  saccharine  matter,  say  15  per  cent     In  gather- 
ing the  fruit,  the  apples  should  be  carefully  protected  from 
mud   or  other  extraneous  substances,  and  all  rotten  apples 
should  be  excluded.     The  fruit  is  crushed,  and  the  resulting 
pulp  pressed.     The  press  consists  of  a  circular  cage  with  a    j 
bottom  on  which  the  pulp  or  mashed  apples  are  placed,  and 
then  pressed  by  means  of  a  screw — at  first  slowly,  then  pro-    I 
gressively  until  the  operation  is  completed.     After  draining, 
the   pulp   is    taken    out,    macerated    with   water    (2    or   3 
gallons  of  pure,  soft  water  to  100  lbs.  cf  pulp),  and  again 
pressed.     The  etude  juice  or  must  is  placed  iu  barrels  and 
allowed  to  form  nt. 

In  the  preparation  of  cider,  it  is  essential  that  the  fermen- 
tation be  quickly  established,  and  last  only  a  short  time,  in 
order  that  the  must  may  be  clarified  before  the  sugar  has 
been  entirely  transformed  into  alcohol.  The  sugar  which 
remains  after  the  first  active  fermentation  will  still  maintain 
a  slow  fermentation  in  the  cider,  which  prevents  the  latter 
from  becoming  too  acid,  and  being  transformed  into  vinegar. 


The  fermentation  is  chiefly  influenced  By  the  temperature, 
aeration,  and  the  acidity  of  the  crude"  juice.  The  best 
temperature  to  work  at  is  68 — 78°  F.,  and  aeration  is  effected 
by  frequent  stirring  of  the  liquid  and  by  drawing  off 
a  quantity  at  intervals  and  returning  it  to  'the  barrel,  the 
bunghole  of  which  is  preferably  stopped  with  a  little  cotton- 
wool, so  that  air  is  admitted,  but  any  injurious  microbes 
excluded.  If  too  many  sour  apples  have  been  used,  an  arid 
must  results,  and  fermentation  is  retarded.  This  is  remedied, 
in  some  cases,  by  agitating  the  liquid  with  a  quantity  of 
wood-ashes,  but  since  this  treatment  is  said  to  result  in  a  flat 
eider  without  colour,  it  is  better  to  avoid  an  excess  of  acidity 
by  a  proper  choice  of  fruit.  French  makers  increase  the 
fermentation  of  an  indifferent  must  by  adding  a  small 
quantity  of  must  made  from  the  best  apples.  Fermentation 
.eases  after  10  or  15  days,  when  the  cider,  which  forms  a 
clear  layer  between  the  heavier  sediment  and  the  lighter  less 
which  rise  to  the  surface,  should  have  a  specific  gravity  of 
1-015  to  1-020. 

The  cider  is  drawn  off  into  clean  barrels,  and  after  a 
certain  time,  undergoes  a  second  fermentation,  very  much 
less  energetic  than  the  first.  When  carbonic  acid  is  no 
longer  disengaged,  the  barrels  are  completely  closed. 

It  is  stated  that  cider  degenerates  in  quality,  on  keeping, 
when  the  barrel  is  not  completely  full ;  and  in  France,  when 
the  eider  only  partially  fills  the  barrel,  it  is  protected  bv 
what  is  known  as  ".Noel's  protector,"  which  is  practically 
the  same  as  a  simple  covering  or  thin  layer  of  oil. — A.  S. 

Wines,  Micro-organisms  of.  F.  Bordas,  Jouliu  and  de 
Kaczkowski.  Bull,  de  l'Assoc.  des  Chun,  de  Suer.  et  de 
Dist.  1898,  15,  [11],  1161—1171. 

The  empirical  treatment  to  which  sick  wines  arc  usually 
submitted  is  shown  to  be  illusory.  Thus,  it  is  generally 
asserted  that  wines  poor  iu  alcohol  and  containing  only  a 
small  proportion  of  tartar  are  liable  to  turn.  Th»  author 
has  found  that  wines  showing  12  degrees  of  alcohol  and 
containing  more  than  three  grms.  of  tartar  per  litre  have 
assumed,  at  the  end  of  a  few  months,  pronounced  characters 
of  a  turned  wine.  From  these  wines  two  bacilli  were 
isolated  and  studied  in  detail. 

As  the  chemical  treatment  may  render  the  growth  of 
other  ferments  possible,  and  as  it  does  not  destroy  the 
micro-organisms,  they  are  always  liable  to  resume  develop- 
ment if  any  cause  should  modify  the  condition  of  the  wine 
suitably.  This  shows  the  superiority  of  a  bacteriological 
investigation,  and  although  a  summary  examination  mav 
show  whether  a  wine  contains  germs  capable  of  altering  it 
subsequently,  a  more  complete  study  of  the  morphological 
and  biological  properties  of  the  micro  organisms  will  alone 
lead  to  the  most  economical  method  of  preserving  wines  iu 
good  condition. — L.  J.  de  W. 

Wines,  Boric  Acid  in.     P.  Carles.     Rep.  de  Pharm.  1898, 
6.  256,  through  Pharm.  J. 

It  is  stated  that  boric  acid  is  present  iu  notable  proportions 
in  many  wines,  more  frequently  howerer  in  white  than  in 
red  wines.  The  addition  of  boric  acid  is  partly  to  stop 
putrefaction  of  the  substances — gelatin  and  isinglass — use  1 
for  clarifying  the  wine.  Sulphurous  acid  was  used  for  many 
years  for  this  purpose,  but  its  disadvantages  are  that  it 
deprives  red  wines  of  their  colour,  and  may  be  readily 
detected  by  its  odour.  Boric  acid  is  also  used  to  cheek 
fermentation  at  a  certain  stage  in  the  production  of  sweet 
white  wines. — A.  S. 

■Spirit,  The  Nature  of  the  Action  of  Wood- Charcoal  in  the 
Purification  of.  M.  Glaseuapp.  Zcits.  angew.  Chem. 
1898,  [27],  6l'7-621  ;   [29],  665. 

There  are  two  views  as  to  the  nature  of  tin;  action  of  the 
wood-charcoal  used  in  the  purification  of  spirit,  one  is  that 
the  purification  is  due  to  the  direct  absorption  of  the  fusel 
oil  by  a  kind  of  physical  surface-attraction,  the  other  attri- 
butes it  to  the  chemical  action,  on 'the  alcohol  and  its 
impurities,  of  the  occluded  gases,  which  are  richer  in  oxyyen 
than  the  surrounding  atmosphere.  The  latter  view  is 
supported  by  the  fact  thai,  the  lower  the  specific  gravity  of 
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-  the  larger  the  size  of  the  pores  as 
compared  with  the  mas-,  the  latter  are  tie-  results  obtained 
on  filtration.  Befinere  always  prefer  loose  charcoal,  pre- 
pared from  tome  light  I.  such  a-  lime  or  willow. 
ami  having  a  specific  gravity  of  aliout  0"  15  when  in  pii 
the  size  of  a  Dot.  Again, although  spirit  can  he  completely 
freed  from  fn-el  oil  by  rectification  a'  delicacy  of 
the  fl.iv.Mir  and  smell  is  vastly  improved  by  filtration  through 
charcoal,  owing,  apparently,  to  the  formation  of  esters  by 
oxidation. 

In  his  experiments,  the  author  ha-  endeavoured  to  rc- 
produce,  a-  closely  a-  possible,  the  conditions  existing  on 
the  1  lie  used  a  commercial     barcoal,  in   p 

the  size  of  a  nut,  and  passed  the  spirit   at  such  a  rate,  that 


a  volume  of  spirit,  equal  to  the  capacity  of  the  filter,  was 
filtered  in  four  da\  - 

The  apparent  fusel  oil  i-  estimated  bv  Hose's  metbod,  by 
shaking  with  chloroform  and  measuring  the  extract,  and 
tin-  aldehyde  i-  determined  colorimetrically  by  Rosauiline 
hi  sulphite. 

The  free  acid  i-  found  by  direct  titration,  and  the  com- 
hined  acid  by  the  titrati  >n  of  the  volatile  acids,  obtained 
after  saponification  of  the  esti  r-  bj  -  ida,  evaporation  of  tin- 
alcohol  anil  distillation  with  sulphuric  a  id,  deducting  the 
value  found  for  the  free  acid. 

The  following  table  shows  the  effect  of  filtration  ou  a 
pure  spitit  and  on  the  sane  .  with  the  addition  of  known 
quantities  of  impurities  :  — 


So. 

Spirit. 

Alcohol 
per 

tent,  bj 

Aliiiarejut 
1  Oil 
contained  in 

tlie  Spirit 
by  Volume. 

Inpareni 
(hi 
reckoned  on 

100  parts  of 

1            \ 

- 

to  til 
Acid  per 

N 
■  anal 

to  the  Aei.l 

combined  in 

tie    1 

Aldehyde 

IH-r  100  Parts 
'hoi 

Volume. 

by  Volume. 

Alcohol. 

per  100 
\      ihol. 

ilume. 

u 

brandy,  fn-.-  from  fuao]  oil,  on  Altered  . 

0 

0 

0-33 

0 

0 

in 

Altered  through  chare  ml 

lO'O] 

out 

II-  lilt 

1-20 

2-20 

O-0O-.25 

Tin-  Mine  brandy,  with  O'l  per  cent,  ol  i*o- 
butyl  alcob 

S7-4S 
Ml  27 

0  ll-f 

017 

I'M 

1 

■_'n 

Tin-  same  brandy,  "ith  0*1  per  cent.* 
butyl  alcohol,  by  volume,  Altered. 

-17  T.; 

n\'7a 

ii  7m 

1-33 

Brandy,  « itli  <•'  i  per  cent  ol    - 
by  rolutnc,  onflltered. 

1"   17 

0WJ 

0*239 

0-06 

SB 

Brandy,  with  0*1  per  cent,  of  amy!  al 

0-tBfl 

ii:,  9 

3-07 

N  ■ 

by  rotumn,  Altere  I. 

SS-J2 

** 

with  0*05  per  cent,  of  normal  propyl 
alcoiKrl.  unfiltereo. 

WIS 

0(109 

llirj* 

estimated. 

■IB 

Brandy,  with  0                 it.  of  normal  propyl 
alcohol.  Altered. 

S7'90 

0-188 

0-tlf, 

ft*ea 

• 

Bi 

with  O'l  per  cei  t.  of  acetaJdebyde  by 

tl 

0 

Si    determined. 

volume,  nnfilt.  red. 

I0'!9 

SB 

Brandy.  «  th  6*1  percent,  of   acetaldehyde 

0-181 

0-480 

roo 

) 

by  role 

[t  will  be  seen  from  the  above  figures,  thai  considerable 
oxidation  of  the  ethyl  alcohol  ha-  taken  place  and  that  some 
of  the  products  of  oxidation  are  extracted  bj  chloroform  by 
method  tor  the  estimation  of  fusel  oil.  Brandy, 
:  th.  higher  alcohols,  yields,  after  filtration, 
an  extract,  which,  if  Rose's  method  were  relied  upon,  would 
corn  spond  in  a  fairly  hi^h  proportion  of  fusel  oil.  Whether 
tin-  higher  alcohols,  which  were  added  in  tin  other  experi- 
ments, an-  also  oxidised  or  absorbed  bj  the  chart  oal,  i-  not 

shown  i    hut,  a- their  'a  ':ld    -till    It. 

tie  filtrate,  in  spite  of  flu-  aroma  due  to  thi 
the  oxidation,  if  any,  ii  mil]  slight     In  all  cases, 

a  large  formation  ol  esters  is  observed  owing  to  the  com- 
bination of  the  ale.  in, i  with  the  acids  produced.  In  ex- 
peiiiiniit  No.  ■'•  tl  icul  was  probably 

caused   bj    the   alkali   in    the   charcoal.     The  author  has 
extended  In-   researches   t<-   the  refining  of  spirit 
Industrial  seal.,  with  filter-  bout    290   kilos,  of 

.I.   worked   in  batteries  of  four   ..i    -ix,  the   -pint 
Ii  I   at   a    strength  .1  t    i,\ 

rolume.     lie  ha-  compared   the  composition  ol  tin 

th  that  of  the  filtrate  at   van. .11-  ilages,  when  the 
.I  1-  fresh  an. 1  w  1  ■  ,  1  totalh 

1  \biii-te.l.  and  hat  steamed  on)  the  exhansti  .1  charoosl  ami 
di  t.  iniin.-.l  the  eoiup...itioii  of  tin-  fractionated  distillates. 

Tie  pr.  lenct  of  alkali  or  alkaline  earth  carbonates  in  the 
ash  of  the  charcoal  ha-  a  deterrent  effect  on  the  action. 
owing  t<>  the  neutralisation  of  acids,  w  Inch  would  otherwise 

ind    tint  a  larger 
qoantitt  -  introduced  with  the  crude  spirit  than 

1-  afterwards  r rered  in  the  filtrate  and  (teamed  out  tram 

r,  and  tie  cause  of  tins  ipparent 
by  the  charcoal  is  under  investigation       Un  steaming  the 
il,  the  tit-t  tu un  -iv.  l\  rich  in  esters  and 

aldehyde,  the  middle  portions  \ield  the  purest  nlcohol, and 
the  fusel  oi  innings. 

An  increase  of  aldehyde,  wb  en  put  forward  as 

:.n  objection   to  the  process,   onlj    lakes  place  when  the 

aldehyde  in  the  erode  -pint  1-  very  steal!  and  even  then  it 

considerable;  whenthi  lains  a  fair  quantity 


of  aldehyde,  then-  is  a  decrease  after  filtration,  probably  due 
to  further  oxidation. 

It  is  quite  unnecessary  t..  expel  the  air  from  the  charcoal 
before  "-•■.  with  the  idea  of  limiting  tin-  formation  of 
aldehyde;  ou  tin  contrary,  the  author  recommends  the 
previous  aeration  of  the  charcoal  b«  means  of  a  current  of 
superheated  steam  ami  dry  air.  in  order  to  increase  it- 
activity. 

charcoal   has     1    *•■>     decided    physical  absorbing 
on  on  the  esters  and  aldehyd  BticaUy    none  on 

the  fusel  oil,  such  as  ha-  been  attributed  to  it  by  other 
authors.  Since  the  result  ol  filtration,  is  not  the  removal  ol 
fusel  oil  but  tin  formation  of  plea-ant  smelling  e-ter-. 
filtration    )  tification    appears    to  be    quite    useless, 

because  the  este]  yeh    removed  bi    the  pi 

fication,  a-  well    a-  the  fusel  oil,  ami  a  second  filtration 
is  necessary  to  restore  the  bouquet,  at  the  expense  of   the 

alcohol. 

If.  therefore,  absence  of  fusel  oil   i-  essential,  it  should 

oral  he  removed  by  rectification  and  the  purified  -pirit  then 
filtered  through  .hat. oal. 

It  i-  found,  however,  that  a  finer  delicacy  of  flavour  can 
be  obtained  by  filtering  •■'  spirit  containing  traces  of  fusel  oil, 
than  from  ..in-  which  is  absolutely  free  from  flu-  bighel 
alcohols. — .1.  1     B. 

SpiriU     P<  "   of     /i'i/.i/r. //. .1    Denatured    Spiril   in. 

I.oo, k.    /..-it-.   Mr   offentl.   (hem.   4,   316—319;    (.'hem 
tr.  1898,  1,     it   .  1207—1908. 

Ii  1-  -tat.  .1  the   denaturing  of  ale  .hoi  for  trade  pur| -  ts 

effected  In  1 ins  of  a  mixture  of  two  parts  of  crude  wood 

-pirit  and  one  part  of  pyridine  bases,  which  is  added  in  the 
proportion  of  :f   litre-   to   I'"'   litres  of  pur.    alcohol.      I  he 
renaturing  ..1  such  -pint  i-  carried  out  bv  adding  sulph 
.nliiiie  with  tin-  pyridine  bases,  then   ciirbonatl 
lime,  magnesia,  &c,  to  neutralise  tin-  excess  of  acid,  and 
afterwards  distilling.     It  is  impossible,  however,  1 

icd  distillati to  obtain  bj   this   method  n   distill 

quite  free  from  pyridine,  and  since  the  peculiar  odour  of 
the  latter  is   noticeable,  even  in  quite  small  quantities,  the 
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employment  of  re-purified  (re-uatured)  spirit  is  restricted 
to  spirits,  such  as  arrack  or  rum,  which  by  their  aroma, 
conceal  the  pyridine  odour. 

For  the  detection  of  re-purified  spirit  in  spirituous  liquors, 
the  author  makes  use  of  the  property  which  pyridine 
possesses  of  forming  characteristic  precipitates  with  certain 
metallic  salts,  as  HgClo,  HgI.,.2KI,  ZnCU  CdCU,  PtCI4. 
The  test  is  carried  out  as  follows  : — 10 — 1 J  litres  of  the 
sample  are  treated  with  sulphuric  acid  and  distilled  till  as 
much  alcohol  as  possible  has  come  over  ;  then  the  residue, 
after  neutralisation  of  the  excess  of  acid  with  caustic  soda, 
is  again  distilled.  If  pyridine  be  present,  its  unpleasant 
odour  will  be  observed  in  the  latter  distillate.  This 
distillate  is  then  treated  with  a  solution  of  CdCI2  or 
HgL,,  2KI.  The  formation  of  a  precipitate  is  in  itself  no 
proof  of  the  presence  of  pyridine,  as  the  distillate  from  a 
spirit  perfectly  free  from  pyridine,  would  also  give  a  precipi- 
tate under  similar  conditions.  After  the  precipitate  is 
completely  deposited,  which  takes  several  days,  it  is 
filtered  off,  washed  several  times  with  cold  water,  and  then 
heated,  preferably  in  a  closed  test  tube.  If  pyridine  be 
present,  its  characteristic  odour  will  be  observed  on  removing 
the  cork.  —  A.  S. 


Rum  and  Arrack,  Manufacture  of.  Do  then  contain 
Methyl  Alcohol'!  H.  C.  Prinsen-Geerligs.  Bull,  de 
1'Assoo  des  Chim.  de  .Sucr.  et  de  Dist.  1898,  15, 
[11],  115i— 1161, 

The  arrack  of  Java,  the  only  one  found  in  European 
commerce,  is  distilled  exclusively  from  the  exhausted  molasses 
of  cane-sugar  factories,  which  contains  25 — 35  per  cent,  of 
cane-sugar  and  20 — :S0  per  cent,  of  reducing  sugar.  It  is 
fermented  with  a  special  yeast  obtained  from  rice  straw 
(this  Journal  1895,  47)  containing  two  moulds,  Chlamydo- 
znucor  oryzae  and  Rhizopus  oryzae.  This  yeast  or  "  raggi  " 
coutainsalso  two  yeasts,  Monilia  javanica  and Saccharomyces 
Vordermanni,  which  play  an  important  part  in  the  distillation 
of  arrack,  the  quality  depending  on  the  relative  development 
of  these  two  organisms  ,  the  saccharomyces  predominating 
in  Batavian  arrack,  while  that  of  the  coast  districts,  of  inferior 
quality,  is  fermented  chiefly  by  Monilia. 

In  the  manufacture  of  rum,  the  molasses  is  mixed  with 
water  and  the  vinasse  from  a  previous  distillation,  so  as  to 
dilute  it  to  15°  B.  Defecation  scums  aud  damaged 
eanes  are  also  added,  and  before  fermentation  some  dried 
sut;ar  eane  leaves  are  added  to  cause  an  etherification  giving 
the  rum  its  odour  and  characteristic  taste. 

The  author  could  not  find  either  in  rum  or  arrack  the  least 
trace  of  methyl  alcohol.— L.  J.  deW. 

Distillery  Waste  Waters,  Utilisation  [Agriculture'}  or 
Disposal  of'.  Saare.  Zeits.  Spiritusind.  1898,  21,  [28], 
249. 

I'm:  quantity  of  waste  water  to  be  removed,  is  greatest  in 
the  case  of  a  potato-spirit  distillery,  aud  consists  of  potato- 
washings,  the  condensed  water  from  the  Henze  potato- 
steamers,  the  water  in  which  the  barley  has  been  steeped, 
and  general  washing-down  waters.  In  corn  and  molasses 
spirit  distilleries  the  two  first  mentioned  do  not  appear, 
whilst  in  the  case  of  a  distillery  manufacturing  pressed  yeast, 
the  yeast-washing  water  must  lie  added.  Water  is  required 
for  the  various  cooling  operations  but,  as  it  is  quite  clean, 
it  ran  generally  be  utilised  for  boiler-feed  or  potato-washing 
purposes,  An  approximate  estimate  of  the  quantity  and 
composition  of  distillery  waste  waters  per  1,000  litres  of 
mash  worked,  is  given  as  follows  :  — 

Grms.  of  dis- 
solved solids. 

Potato-washings 2,001)  to  2,500  litres  containing  1,000  to  1,250 

Steeping  and  Washing- 
down  waters 350  to    450  litres  containing  2,095  to  3,465 

Water  from  ihe  Henze 
Steaming  Apparatus       100  to     125  litres  containing    750  to   937 


pressed  yeast  process  contains  about  7'7  kilos,  of  solids  per 
cb.m.,  of  which  6-2  kilos,  are  organic  and  0-8  kilo,  inorganic 
matter. 

The  waste  wat.TS  from  starch  factories  have  been  used 
with  great  advantage  for  the  irrigation  of  meadow  land,  laid 
out  in  terraces  on  the  Alsatian  principle. 

.Since  the  waste  waters  from  the  distilleries  very  closely 
resemble  those  from  the  starch  factories,  it  is  suggested  that 
they  may  be  profitably  employed  for  the  same  purpose. 

One  hectare  of  absorbent  meadow-land,  properly  laid  out, 
will  dispose  of  56  cb.m.  of  waste  water  per  day ;  but  this 
quantity  must  be  regarded  as  a  maximum,  as  the  soil  soon 
becomes  over-manured  and  the  grass  withers  in  the  summer. 
Where  sufficient  laud  is  available,  it  is  therefore  well  to 
distribute  the  waste  waters  over  as  large  an  area  as  possible 
and,  if  necessary,  to  dilute  them  with  same  of  the  clean 
water  from  the  coolers. — J.  F.  B. 

Saccharine  in  Beer  and  other  Liquids,  Detection  of. 
A.  Herzfeld  aud  F.  Wolff.  Zeits.  d.  Vereins  d.  Deutseh 
Zuckerind.  1898,  558,  through  Woeh. f ur Brau.  15,  [25], 


335. 


See  under  XXIII.  page  802. 


Total  Waste  Waters    2,450  to  3,075  litres  containing  4,415  to  5,658 

Or,  in  round   numbers  2-5  to  3  cb.m.,  containing  18  kilo. 
of   solid  matter  per  cb.m.     The   waste    liquor    from    the 


White  Wines  prepared  by  the  Decolorisation  of  Red  Wines 
by  Animal  Charcoal,  Reaction  for  Identifying.  A.  Bimm. 
J.  Fharm.  Chim.  1898,  8,  [I].  9. 

See  under  XX I II.  page 802. 

PATENTS. 

Wines,  Spirits,  and  other  Alcoholic  Liquors,  Improved 
Process  for  the  Rectification  of.  P.  E.  Paulet,  Juignac, 
Charente,  France.     Eng.  Pat.  16,503,  July  12,  1897. 

Chlorine  or  oxygen-compounds  of  chlorine,  either  in  the 
gaseous  state  or  in  solution,  are  agitated  with  the  spirit  or 
alcoholic  liquor,  whereby  the  unpleasant  taste  of  the  crude 
spirit  is  removed  aud  the  liquor  rendered  more  suitable  for 
consumption.  A  saturated  solution  of  chlorine  at  8D  C. 
contains  3-167  grms.  per  litre,  and  10  litres  of  this  solution 
is  about  the  average  quantity  required  for  the  treatment  of 
100  hectolitres  of  spirit.  The  hydrochloric  acid  produced  is 
said  to  be  neutralised  by  bases  occurring  in  the  spirit  and  iu 
the  wood  of  the  casks.     J.  F.  B. 

Malt,  Corn,  or  Grain  for  Brewing  or  like  purposes,  Im- 
provements in  llo  Treatment  or  Preparation  of.  W.  B. 
Turner,  Leeds.     Eng.  Pat.  16,609,  Julv  13,  1897. 

Objectionable  nitrogenous  matter  may  be  completely  or 
partially  removed  from  malt  by  immersing  it  in  cold  or 
warm  water  or  saline  solution  for  a  length  of  time  which  is 
insufficient  to  wet  the  interior  of  the  corns,  and  subsequently 
washing  out  the  salt,  if  it  has  been  used,  and  drying  at  a 
low  temperature.  The  corns  which  sink  and  those  which 
float  may  be  treated  separately;  and  the  liquid  in  which  the 
malt  has  been  immersed  may  be  worked  up  for  the  recovery 
of  the  by-products  or  be  filtered  aud  sterilised  for  further 
use.  Raw  corn,  particularly  British  barley,  may  be  treated 
in  the  same  way,  with  favourable  results.     J.  F.  B. 

Straining  Apparatus  [Brewing],  Improvements  in  Con- 
tiuuously  Acting.  h.  Prochazka,  Turnau,  Bohemia. 
Eng.  Pat.  17,048,  July  19,  1897. 

To  facilitate  cleansing  of  the  strainer,  the  usual  revolving 
drum  is  replaced  by  a  fixed  gutter  or  trough  with  a  sieve 
bottom  of  semi-cylindrical  shape,  preferably  of  slotted 
metal.  Suspension  I 'rackets,  removably  connected  to  the 
ends  of  the  trough,  carry  the  screw  conveyor  fitting  the 
bottom  of  the  trough,  so  that  the  brackets  with  the  screw 
conveyor  may  be  lifted  by  counterpoised  weights  and  pulleys 
for  cleaning. 

In  cases  where  it  is  desired  to  allow  solid  bodies  in  the 
strained  liquid  to  be  deposited,  an  inclined  gutter  is  arranged 
below  the  sieve  trough,  and  from  the  lower  end  of  the  gutter  a 
pipe  leads  down  to  the  upper  part  of  the  inclined  bottom  of 
the   collecting  tank,  whereby  stirring  up   of   the  liquid   is 
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,teral  cock  at  a  certain  hi  ighl  above 
tlom  tor  diawingoff  the  clear  liquid,  and  anotl 

ichargeof  fbi  I. ••'■ ''''  ^  • 

,,„/    „ll„r    AUohc  I  1  "       "' 

Impri  i,  and  in  Apparatus  therefoi       I     S    Mas- 

South  Tottenham,  an  I  J.  < !.  Shears,  Surbiton.    Eng. 
Pat  1 1.  11  '.'7. 

Tup  pi  insists  in  fermenting  worl  or  other 

n  closed   vessels,  nndet  the  press 
oxide  evolved,  anil   in   utilising   I 
,,d  .,,  ,:  ngand  carbonatins 

lid  by  pumping  n  off  and  in 
h  the  liqoid   from  the  bottom.     A    special   I 

also  described,  whi  :h  is  raised 
and  lowered  by  an  externally  threaded  f  !|  which 

,  working  the  yeasl  valve  ;  bi 
on  the  same  axiii  and    •-:m    easily   be   adjusted  from   the 
outside,    .1.  F.  !'•• 

/;,,„.,,  /,  Yeast    Improvements  in  the  Treat- 

of  Ihi   r.i,  Product*,  or  either  of  them,  whereby  a 

lined  that  can  be  Used         /         by  Man 

and/or  otbri   /"■  r;  C  O'Sullivan, llurton-on-Trent 

Pat.  19,161,  Aug.  19,  1897. 

Feast,  the  by  product  oi   the  brewer  or  distiller,  is  pressed 

m  the  usual  way,  packed  into  suitable  vessels,  and  kept  at  a 

proper  temperature,  preferably  BO    to  100   P.,  until  it  has 

acquired  the  greatest  fluidify.     The  product  is  th«n  filtered, 

uitli  or  without  previous  dilution,  and   the  residue  washed 

with    water.    The    filtrate    i.    heated    to    the       >g  dating- 

eated  i"  boiling  and  the 

lum   fill  <■  d   out.     The  filtrate  is  c «  titrated    in  a 

rdinai )  pressure  to  tl 

meat  i  xtract,  oi   il  can  1"    reduced  to   a  dry    powder.     It 
nan    meat-extracl    in    odour,    flavour,    and 
composition,     I..  J.  de  W. 

Sfrilising   'in, I    Saturating    with     Carbonic    Acid    (ins. 

Liquidt  contained  *»  Caski  or  like   V<    ■  ■'■.    I    Process 

and   Apparatus  for.      C.    Ameye,    tseghem,    Belgium. 

tobet  29,  1897.      •  pare  Patents 

1 

•|-i,i.  ia  a  i  for  thef     iimenl  of  ' 

other  liquid  in  casks,  or  otha  i  lea  (other 

than    bottles)  by  oooiecutivelj  ;   saturating 

with  carbonic  acid  gas 

The  apparatus  affords  a  means   of  imparting    •    n 
motion  to  the  liquid  during  the  heating  whilst  keeping  up 
the  communication  through  the  various  channels  to  avoid 

pressure  in  il ask   and  prevent   the  liquid  from  being 

influenced  1"  too  long  and  loo  direct  a  contacl  with  the 
.inn  it,      Phe   arrangement,   through   the   special 

chanm  1-  in  the  shaft,  combined  with  a  system  of  gland  or 
stuffing-box,  forming  a  valve,  allow!  thi  supply  and  draw- 
off  cocktto  ret  I  during  the  rotation  of  the  shaft, 
..ml  the  i                   tilator  lessens  the 

and   prevent*   i  the  casks  during  rotation, 

ami  the  discharge  "f  the  liquoi  oi  its  scum  or  froth. — 
1.  .1   di  vV. 


XVIII.— FOODS;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

/  ■■/  T,  It.  1 1  ' 

and  Q    i'.  Campbell.    J.  Amei  i  .  1898,20, 

898      109 

I-,  lii.  later  researches  (J.  prakt.  Chem.  26, 

504,  and  29,  448)  states  thai  the  contain!   t h.- 

two  proteid-),  cooglutin  ami  legumin. 

The  authors  treated  bean  flower  with  a  i"  perci  i  I  'olution 
of  sodium  cbloridi  I    the  extract  with  ammonium 

sulphate,  and   subjected  the  precipitate  and  soluti 


careful  differentiation  and  purification.  From  their  results 
it  appears  that  in  the  horse-bean,  as  in  the  pea  and  lentil, 
the  pn  ti  -  We  in  a  solution  of  sodium  chloride  are 
legumin,  vicilin,  legumelin,  and  proteose  which  have  the 
respective  average  percentage  compositions:  carbon  (for 
proteose  see  following  abstract),  51*72,  52*29,  53*81; 
hydrof  7*03,6*97;  nitrogen,  18*04,  17   4::,  16*8 

sulphur,  if  il.  n- 17.  l  us;  m 

By  dialysing  the  aqueous  extract  of  this  bean,  16  per 
cent,  of  proteid  was  obtained;  when,  however,  baryta  was 
added  to  render  the  extract  neutral,  is  per  cent,  of  proteid 
was  separated  by  dialysis.  The  proteid  from  the  un- 
neutralised  extract  was  the  purer.      Both  extract.,  like  tl: 

the   pea,   lentil,  and   vetch   when   poured   into  water, 
produced  a  slight  turbidity  which   vanished   on  shaking 
I  nlike   the  neutralised  extracts   as   w,  II    as   unlike   both 
ral    and    acid    extracts    of  tmes,    the    oil- 

neutralised  extract  of  the  horse-bean  gave  B  heavy  pre- 
cipitate  with  nentral'and  pure  sodium  chloride.  This  pre- 
cipitation o!'  the  globulin,  according  to  the  authors,  indicates 
tin-  presence  of  an  acid  compound.  The  addition  of  acetic 
rave  a  considerable  precipitate,  soluble  in  dilute  brine. 
calcium  chloride  and  calcium  Bulphate. — .1.  L.  B. 

Proteids  oj  tht   Vetch.    T.  11.  i  teborne  and  (I.  F.  Campbell. 
J.  Amer.  Chcm.  Soc.  1898,  20,  406—410. 

\\\  extracting  vetch  meal  with  a  solution  of  sodium  chloride 

the  author,  have  obtained  legumin,  legumelin  I  see  p ling 

abstract  I,  and  a  very  small  proportion  of  a  proteose  having 
the  percental     composition,     carbon,   50*85;    hydrogen, 
6*75;  nitrogen,  16*65;  sulphur  and  oxygen,  25  *  75.    Vicilin, 
which  "as   found    iii    the   pea.  horse  beau,  and  lentil,  i- 
present  in  d  the  vi  tch.     J  •  1.   Il, 

Proteids    of   the   Soy    Bean   (Gli/cim    hispida).    T.    1!, 
Osborne  and   (;.   F.  Campbell.    .1.  Amer.  t  hen 
1898,  20,  419 — 428. 

Tin  soy  bean  contains  as  its  chief  proteid  constituent 
glycinin,  a  globulin  similar  in  properties  to  legumin,  bui  of 
a  diffen  nl  composition,  as  the  following  number,  show  :-- 
i  ailion,  ,'il>-  i  2  :  bydrogi  D,  6*93;  nitrogen,  17*58;  sulphur. 
0*79;  oxygen,  22*63.     (Compare    preceding   abstract    on 

proteids  of  the  \etch.  ) 

This  bean  also  contain,  a  more  soluble  globulin,  which 
appears  to  resemble  phaseolin  (this  Journal,  1897,  820)  in 
its  composition,  and  reactions.  Besides  these  globulins  a 
small  quantity  of  the  albumin-like  proteid  legumelin— was 
obtained,  and  also  a  proteose,  regarding  which,  however, 
there  i-  no  evidence  as  to  its  |  udividuality. 

— .i.  i„  n. 

Roasting    Coffee,    Tin-     Volatile    Products    Obtained   h». 

II.  .laeekle.      Zeits.   f.  Untcrsuch.    d.    Nahr.    il.  ( lenussin. 
1898,  7,  157—472. 

The  volatile  substances  pttn  sere 

condensed  and  collected,  forming  a  light  brown  liquid.  In 
this  liquid  the  author  found  considerable  quantities  ol 
caffeine,  furfural,  and  acetic  acid,  together  with  small 
amounts  of  acetone,  ammonia,  trimethylamine,  and  formic 
acid.  The  pre.,  ne,  of  the  body  mentioned  by  Bernheimel 
(Monateh.  P.  Chem.  1880,  1,  156) — Cuffeol— could  not 
be  detected.  Another  substance  was  also  separated)  but 
the  quantity  obtained  was  too  small  to  allow  of  eon 
identification.  It  consisted  of  colourless  crystals,  which 
readily  sublimed,  united  at  115 — 117  •'..  and  contained 
sulphur.     The  crystals    wi  ible    in    water,   almost 

insoluble  in  alcohol,  but  readily  soluble  in  ether. — W.  P,  8. 

i  Husks,    The     Valuation    of.      ('•.     Paris.      Zeits. 

f.  Untcrsuch.  d.  Nahr.  u.  Genussmittcl  18  ■ — .I'.xi. 

Cocoa   husks  nrc  of  value  commercially  for  mixin 

the  (odder   ol    cattle,  and    it  is  also  possible  to   produi 
them  an   infusion   which  can   ton  certain  extent  take  the 
I  ohooolate.    The  roasted  husks  examined  bj  the 

author  were   supplied  by  a   firm    in    Etomc.      They    had    the 

following   pi  i         ,         'imposition  ; — Water,   12**>7;  nitro- 

matter,   14*69;    tat,    3*30;    nitrogen-free  extract. 
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43  76  ;  fibre,  16-33  ;  anil  Esh,  7-33.  These  results  are  in 
accordance  with  those  obtainodby  other  chemists.  A  decoc- 
tion of  30  gnus,  of  the  husks  in  500  c.e.  of  water  nave  the 
following  results  on  analysis: — Specific  gravity,  1-1269; 
extract,  25 '08;  organic  matter,  20'GS;  ash,  4'40;  reduc- 
ing sugar  (dextrose),  0*21;  theobromine,  0'79;  acid  (as 
tart?ric),  0'  12  per  cent.  The  clear  chocolate-coloured  filter 
had  a  strong  odour  of  cocoa,  and  an  acid  reaction.  The 
colouring  matter  was  found  to  be  identical  with  that  first 
examined  by  Mitscherlich  and  others,  and  termed  "  cocoa- 
red."  Apart  from  the  difference  in  chemical  composition, 
an  addition  of  powdered  husks  to  cocoa  powder  would  be 
readily  detected  under  the  microscope,  the  characteristic 
round,  spiral,  and  hexagonal  cells  of  the  husk  affording  an 
easy  means  of  differentiation. — C.  A.  M. 

Gelatine,  Detection  of,  in  Chocolate.     P.  Oufrov.     J. 

Pharm.  Chim.  1898,8,  [1],  7. 

See  under  XXIII.,  page  802. 

Citric  Acid  in  Vegetable  Juices,  Wine  mid  Mill;,  Detection 
of.  G.  Deniges.  Rev.  Chim.  Analyt.  Appl.  6,  [7], 
110;  Analyst,  1898,  23,  [267],  161. 

See  under  XXIII.,  page  802. 

PATENTS. 

Sterilising  Milk  and  other  Nutritious  Substances.  Impts. 
in  Apparatus  for.  E.  C.  de  Segundo,  London.  Eng. 
Pat.  3,926,  February  16,  1897. 

The  apparatus  claimed  consists  of  a  sterilysiug  chamber, 
with  an  air-tight  removable  co-er.  The  bottles  containing 
the  liquid  to  be  sterilised  are  fitted  with  wire  fastened 
stoppers,  and  stand  on  shelves  in  the  chamber.  At  first 
the  stoppers  only  lie  on  the  mouths  of  the  bottles.  Steam 
is  admitted  into  the  chamber  until  the  temperature  reaches 
loo  C. ;  the  steam  supply  is  then  cut  off  and  cold  water 
cautiously  run  in,  until  it  attains  a  level  a  little  below  the 
mouths  of  the  bottles.  When  the  contents  of  the  bottles 
are  cooled  the  water  is  drawn  off  and  steam  again  admitted, 
raiding  the  temperature  to  about  106  C.  which  is  maintained 
for  a  certain  time.  The  bottles  are  then  closed  by  pulling 
down  a  rod  passing  into  the  chamber,  and  connected  to 
cross  arms,  which  force  down  the  wires  of  the  stoppers,  and 
securely  fasten  them.  The  stj:nn  supply  is  now  disconnected 
and  the  bottles  are  again  cooled.  The  cold  water  must  be 
allowed  to  enter  cautiously,  and  at  first  it  should  be 
warmed  a  little  by  steam,  in   order  not  to  crack  the  bottles. 

— W.  P.  s. 

Food  Products-,  Impts.  in  or  relating  to.     H.  Higgins, 
Cambridge.     Eng.  Pat.  9,003,  April  8,  189  7. 

The  improvements  claiu.ed  consist  in  mixing  from  10  to 
20  per  cent,  of  gelatin,  mucilage,  gum,  starch,  dextrin, 
fish  glue,  &c.  with  the  nitrogenous  substance  prepared 
according  to  Patent,  No.  13,471,  1896,  for  the  purpose  of 
keeping  this  substance  in  suspension  when  used  for  soups. 
A  little  salt  or  sodium  carbonate  may  also  be  added. 

— w.  P.  s. 

Food  Preparation,  The  Manufacture  of  an  Improved. 
A.  M.  Parker,  London.     Eng.  Pat.  12,69"4,  Hay  22,  1897. 

The  patentee  adds  to  100  lb.  of  liquid  germ  extract  of 
wheat,  prepared  according  to  Patent  No.  14,631,  1895 
(see  this  Journal  1896,  608).  about  the  same  amount  of 
flour,  sago,  rice  flour  or  other  farinaceous  product.  The 
mixture  is  then  dried  at  a  low  temperature  and  formed  into 
cakes  or  biscuits  or  may  be  used  as  a  powder.  The  flour 
improves  the  keeping  properties  of  the  article. — W.  P.  S. 

Mill;,  Impts.  in  the  Aeration  and  Preservation  of,  and 
Apparatus  therefor.  R.  G.  Hash,  Lucan,  Ireland. 
Eng.  Pat.  12,731,'  May  22,  1897. 

The  milk  is  heated  to  160°  F.  for  15  to  20  minutes, 
and  then  run  into  a  separator  for  the  purpose  of  removing 
the  cream.  Coming  from  this  vessel  the  milk  enters  a 
cooler  where  its  temperature  is  reduced  to  50°  F.     When 


cooled  it  is  aerated  or  charged  with  sterilised  atmospheric 
air  and  bottled.  The  sterilisation  of  the  milk  is  completed 
by  heating  the  full  bottles  as  often  as  neeessarv  to  a 
temperature  of  from  160°  to  186°  F. — W.  I'.  S. 

New  Alimentary  Extract,  The  Manufacture  of  a. 
T.  Hiil-Jones,  London.     Eng.  Pat.  15,145,  June  24,  1897. 

To  effect  the  complete  extraction  of  the  contents  of 
yeast  cells,  and  to  render  soluble  all  proteid  matter,  the 
patentee  heats  the  washed  yeast  with  -11  per  cent  of  sodium 
chloride  to  a  temperature  not  exceeding  60"  C,  preferably 
in  vacuo.  The  contents  of  the  vacuum  pan  after  the 
expiration  of  about  three  hours  are  treated  with  formic 
aldehyde  or  a  digestive  agent,  and  when  peptonisation  has 
taken  place,  the  liquor  is  strained  off  and  condensed.  The 
digestive  medium  may  consist  of  milk  sugar,  20  oz.,  pepsin, 
4  oz.,  panereatin,  3  oz.,  ptyalin  or  diastase,  2  drachms,  and 
lactic  acid  and  hydrochloric  acid,  2|  drachms  each.  The 
hydration  of  the  proteid  matter  may  also  be  attained  by 
the  use  of  superheated  steam,  with  or  without  pressure. 

— W.  P.  S. 

Presercing  Fresh  Meat  and  other  A  nalogous  Comestibles 
by  Fumigation,  An  Improved  Mode  of  Apparatus  for  : 
and  Materials  to  be  used  in.  T.  Affleck,  Sydney, 
Australia,  and  Loudon.     Eng.  Pat.  15,406,  June  28, 189?! 

The  meat  to  be  preserved  is  suspended  in  a  chamber 
into  which  are  conducted  the  fumes  obtained  by  burning  a 
fumigating  material  in  a  closed  retort.  This  material,  the 
composition  of  which  is  claimed,  together  with  the  process, 
consists  of  oil  of  cinnamon  or  cassia,  1  part,  extract  of 
eucalyptus,  4  parts,  saltpetre,  20  parts,  sulphur,  55  parts, 
wattle  bark,  60  parts,  and  charcoal,  160  parts. — W.  r.  S. 

Food  Preparations  containing  Casein,  The  Production  of. 
S.  Pitt,  Suttou,  Surrey,  from  The  Chemisehe  Fabrik  auf 
Actien,  vorm.  E.  Schering,  Berlin.  Eng.  Pat  17  915 
July  30,  1897. 

The  claims  are   for  mixtures  of  casein  or  casein  salts  with 
albumose  or  substances  containing  albumosc  and  peptone. 
!    From    these   mixtures    the    casein   does    not  precipitate  on 
boiling  aqueous  solutions. — W.  P.  S. 

Alimentary  Extract,  The  Manufacture  of  an  Improved. 
E.  C.  L.  Kressel,  London,  and  T.  Hill-Jones,  London. 
Eng.  Pat.  18,714,  August  12,  1897.  (See  also  thi- 
Journal,  1896,  608.) 

The  proteid  matter  of  yeast  cells  is  rendered  soluble  by 
digesting  the  washed  yeast  with  formic  aldehyde,  super- 
heated steam,  or  a  digestive  agent  (see  Pat.  15,145,  above). 
The  claims  are  for  the  completed  product,  the  process  of 
producing  the  same,  and  for  the  apparatus  for  obtaining 
the  extract  by  the  use  of  superheated  steam.  This  apparatus 
consists  of  a  closed  vessel  or  copper  with  an  internal  steam 
coil,  the  lower  part  of  the  coil  being  perforated.  The  copper 
has  the  usual  fittings,  such  as  safety  valve,  pressure-gauge, 
thermometer,  blow-off  cock,  &c.  — W.  P.  S. 

Food  for  Cattle,  Process  for  the  Production  of.  A.  Schmidt, 
Cassel,  Germany.     Eng.  Pat.  26,628,  November  15,  1897. 

The  claims  are  for  foods  prepared  by  mixing  the  glutinous 
liquid  obtained  by  heating  meat,  bones,  &c,  under  steam 
pressure,  with  suitable  binding  material,  such  as  chaff 
chopped  straw,  dry  grain,  bran,  turnip  shavings,  fibrous 
peat,  animal  flour,  or  the  like,  and  then  adding  molasses. 
By  drying  the  product  completely  or  partially,  it  is  obtained 
in  the  form  of  a  pulp  or  meal,  and  may  be  pressed  into 
cakes  or  biscuits. — W.  P.  S. 

Antiseptic  Bread  or  Rusks  to  be  used  in  the  Manufacture 
of  Sausages  and  the  like.  W.  Preston,  Leeds.  Eng. 
Pat.  7336",  March  26,  1898. 

The  antiseptic  salt,  consisting  of  boric  acid  and  borax 
coloured  with  cochineal,  is  added  to  the  flour  to  be  used  in 
making  the  sausages. — W.  P.  S. 
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|     i  I  Jay- 

-  \.  I  ,._•.  Pal   8544,  April  12. 

OBDIBG    Ul    this    I'.""."    'I'-  I I  "  I'1'  '  '"•"' 

wiili  specially  constructed  li'l-,  which  (■  rm  an  air-tighl  joint 
„itl,  .  a.     The  filled  cans  are  introduced  into 

,]„.   .  r-puinp,  fn.in  which  tli  -  an   i-  then 

exhaust.  I      I  i  the  air  t cape  from  the  cans 

,„„.,,  il    prevent  the  n  I 

„l„ .  removed   tr,,in  the   receiver.      w  hen 

_u.i,  .re  withdrawn,  and  the  lids 

pressure  of  the  air.  are  securely 
means  ■■!  an  "  expansion   capper  ..r  seaming 
machine.".    The   contents  of  the  cans  are  then  cooked  or 
sterilized  in  the  usual  way. — W.  P   9 

Alimentary  Product,  made  from  Edible  Null,  and  Pi 
.     Producing    the   same,    tfew    or    Improved.     W  .    P. 

Thompson,    Liver] i.     From    J.    II.    Hellogg, 

(  reek,  Mich.  D.S.A.  Bug.  Pat  11,266,  May  17,  1898. 
Tub  process  claimed  consists  in  thoroughly  cooking  the 
blanched  kernels  of  the  nuts  (preferably  peanut-..  Che 
cooked  product  i-  ground  to  a  pulp,  mixed  with  wan  r, 
,n.l  sealed  up  in  ear.-.  The  sealed  cans  are  then  heated  to 
jlS  j3o   p.  for  from  one  to  four  hours. — w.  r  S. 

(B.)— SANITATION*;    WATER   PUBIFICATII  >N\ 

Th.  Treatment  of  Manchester  Sewage.    I  ity  Surveyor's 

Annual  Report.     I  hem.  It.  J.,  Aug.  G    1898,  B2. 

Tin.  t  "ii\    Surveyor's  annual  report  ou   the   treatment   of 

ige  at  Davyhulme  for  the  year  ending  81st  D 

•rat    submitted   si    the   meeting  of    the    Manchester   City 

Wednesday  last.     Details  of  expenditure  for  the 

,,  ,,   .,,  given  in  tabulated  statement   under  the  following 

hi  ad  Dfja     - '  i     3i  Pn     pits  Sludge  Pn  ssing 

Coal  Supply;   (.'.  ■    - 
and  Incidental   Expenses)   C*)  Summary  ol    Annual 
ofTreatmenl       I  b<  net  cost  of  the  work  for  the  yeai 
hat  been  19,0892.  9*.  7,1.,  as  againsl  15,780/.  5s.  0  d  for  the 
,,  ,r  [896.    I  hi  m     I"-  are  exclusive  ..t  interest  and  repay- 
ment of   capital,  and  are  equivalent   to  2l.   lis.  '.'</.   and 
21    II..    3d.    respectively    per   million    gallon-    of    -.■■ 
led.     \  Bnmmarj  of  the  cost  of  tn 

shows  a  reduction  of  2j.  Oj)d.  per  million 
ons  on  th.-  cost  ol  treatment  for  the  year  is;..",.  The 
in.    ..i   sewage  delivered  and  treated  .luring  the 

was  7373,917,01  as  againsl  5,818,200, gallons 

i   an    increase   of    1,555,717,000,   or   26*7 
l„.r   cenl    on  the  preceding  year.    The  estimated  popula- 
tion contributing   to   the  system    hp-    increased 
on  Jan.   1st,   1897,  to  512,500  on  Dec.  31st, 
,  im   ol     1 12,1 1",  or    28    p.r   cent 

■    populatioi ntribnting  t..  the  new. 

Ii  I   th.    ii    i 
during  the  yi  ar  18  The 

lewage    was    20,426,863   gallons, 
thai  gallons,  showing 

Jloni  pei  .lav .  or  28-5  per  cent 

II,.  :  has 

minimum  o  Ions  per  bead  for  the 

iling   Maj  19th  to  50  gallons   per  head   for  the 

1 1.  e.  1st     I  ludge 

pn  ii  21'  16  tons   per  million  gallon 

i  a,-   i..i   the   prci ion* 

ii*  .  ■  .  ill  ■■'-■  ■'•  ■  ■ 

«,ih  ;   ■■  the  yi  ar  1896       I  hi    pre 

than   in  the 

diluted  l.y  large  quan- 

titii-  of   storm  i"  suspend 

ng  the  flusl  have  cul  little 

.  IT,  et    a,  the   purity    ol    .til I   ,,t    such   I 

owi.'L.-  t,,  the  rapidity  with  which  thi  ongh 

the  links,  an, I  to   the  extremely   attenuated  condition   of 

il deaf  organic  matter  which  it  is  the  function  ..f  the 

•  .  ,  sjrrj  down      When  it  i>  t 
rtion  of  the  storm  water  to  pass  directly  by  way  of  the 
in  overflow   into  the  canal,  the  addition  of   chet 
would  <•'-  ,-■  the  imonnt  ..f  suspended  matter  in  the 


I  ie.iin.inl  »a-  stopped  on  account  iter 

on  21  ■  -  •  , luring  the  year  for  a  total  period  of  128 
hour-.  The  results  of  chemical  treatment  and  precipitation 
are  shown  in  a  -erics  of  tables  containing  the  re-ults  of  the 
analyses  male  at  various  times,  i  >u  no  occasion  .li.l  the 
oxygen  absorption  come  within  the  requirements  of  the 
Mersey  and  Irwell  Joint  Committee,  an.l  the  albuminoid 
ammonia  was  below  the  grain  per  gallon  in  only  a  few 
Sand  filters  have  been  at  work  as  far  as  practic- 
able during  the  year.  Experiments  have  been  continued 
with  the  coke  and  cinder  fillers  which  were  constructed  at 
th,  end  of  1S95  under  the  advice  of  Sir  Henry  Koscoe.  As 
in  1896  the  cinder  filter  has  throughout  given  belt  r  results 
than  the  ooke,  both  as  regards  the  pei  loctionof 

impurity  effected,  .and  in  non-pntrcscibility.  The  results 
obtained  from  experimental  coal  tillers  are  equal  to  or  even 
bitter  than  those  obi  liued  from  the  cinder  filter. 
Kuring  the  year  an  experimental  red  sand  and  a  burnt  clay 
filter  have  also  been  tried,  and  likewise  an  automatic  - 
cleansing  filter,  Various  experiments  have  been  made 
during  the  year  in  c  >nn  -ctiun  with  the  settlement  of  solids 
in  suspension  in  the  jewage  without  the  addition  of  chemi 
the  exposure  of  the  effluent  to  the  air.  and  the  passing  of 
the  air  through  the  effluent 

Effect  of  the  Canal  Water. — Testa  'nave  also  been  made 
to  ascertain  the  effect  of  the  efflueut  on  the  water  in  the  ship 
i  anal,  and  the  effect  of  the  admixture  of  acid  and  of  water 
with  the  tftlumt.  In  all  cases  the  effluent  contains  the 
larger  amount  of  impurity  thin  the  Canal  water,  although  ill 
,,n  -i  cases,  unless  diluted  by  rain,  the  amount  of  impurity  in 
the  ship  Canal  above  Barton  Locke  is  sufficient  to  ■ 
putrefaction  on  incubating.  The  putrefaction  which  lakes 
place  in  a  mixture  of  ship  Canal  water  and  tank  effluent  is 
generally  greater  in  amount  than  in  either  taken  separately. 
The  experiments  also  Bhowed  that  although  it  is  possible  to 
sterilise  the  effluent  by  the  addition  ol  »  small  quantity  of 
:, ■■i.i,  yet  if  a  sterilised  effluent  be  mixed  with  Ship  Canal 
water  th,  effect  of  the  acid  is  largely  destroyed  and  putre- 
faction again  occurs.  If  an  acidified  sample  of  tank  effluent 
be  mixed  with  tap  water  the  sterilising  .1  appears 

tone  maintained.  Whin  the  Ship  Canal  water  is  largely 
diluted  by  rain,  putrefaction  do.  -  rule,  take  place 

in  the  mixture  of  effluent  and  Canal  water.  Sea  salt  has  been 
ad. led  to  samples  of  tank  effluent  with  the  result  that  a  large 
quantity  is  found  to  be  necessary  to  prevent  putrefaction 
taking  place. 

-     age  Filtration  at  Waaford,  Cheshire.     Engineer, 

: 
Is  the  manufacture  of  salt  at  Winsford,  large  accumulations 
ol  cinders  I  kers,  and  ashes  have  been  formed,  and 

.mi,,  twenty  year-  ago  it  was  proposed  to  filter  she  sewage 
through    these    cinders.  &c.      Intermittent    downward  filtra- 
tion bed-  of  cinders,  clinkers, basses,  and  ashes  were  laid 
down  on  either  side  of  the  river  Weaver,  and  the  sea 
fr  in  the  adjacent  towns  has  --fully  filleted  in 

this  manner  up  to  the  preaenl  rime.  The  sewage  of  Wharton 
(comprising   about    5,000   inhab  rith  on  the 

.  rlv  si.l.  of  the   river,  and  that  of  Over  and  Wini 
i  containing  about  7,0  side.     The 

filter  beds  are  from  a  half  to  three-quarters  ol  a  mile  from 
the  towns.     On   the  Wharton  side  tl  si  at  n 

fairly  rapid  rate  down  an  open  |  -  empties 

into  a  carrier,  about  three  or  fout  feel  wide,  mad,-  with 
cinders,  basses,  ,Vr.,  with  15  in  pipe  communications  to  the 
-titling  and  filter  beds   beyond,  of  which  even, 

.  a.  h    measuring  thirty    yards   by    ten   yards.     The  wall- 
dividing  the  Biter  bed-  are  nearly  3  feet  in  height  and  I 
wide,   and  are    entir.  llie   i 

basses,  and  cinders  from  the  adjacent  salt   works,  filled  in 
-..il.     The  sewage  flows  tir-i   from  thi  lluded 

lo.  through  the  15-inch  pipes  placed  rather  more  than 
above  the  top   line  ol  filter  bed,  into  the  first  oi  sel 
tank,  win  re  ibe  sludge   i-  chiefly  deposited,  and   when  the 
sewage  here  rises  above  the  outlet  pipe  ol  this  tank,  il  Hows 
into  the  greater  filtering  tank  beyond.  The  bed  ofthefi 

te  cinders,  be,  the  lop  layer  of  ashes  being 
•     f,  ins.   deep,  and    the   total   depth    7  ft.  or    8  ft  .  rough 
,    .linker-  forming  the  bottom.     While  one  pair  of  filters 
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nearly  filled  with  sewage,  which  has  been  accumulating 
from  a  week  to  a  fortnight,  another  pair  may  be  partially 
cleared,  on  another  set  the  sewage  may  only  just  have  been 
turned  on,  and  others  may  be  empty  and  dry,  covered  with 
clean  or  newly  raked-np  cinders,  all  in  readiness  to  take 
.part  in  the  purification  process.  It  is  stated  that  microbic 
action  undoubtedly  takes  place,  since  in  course  of  time,  as 
the  filters  gradually  dry,  the  sludge  melts  away,  and  what 
is  at  last  wheeled  from  the  dry  filters  and  placed  on  the 
banks  undergoes  a  further  disintegrating  process,  until  the 
residue  cannot  be  distinguished  from  the  neighbouring  soil. 
Tlie  method  of  treatment  is  exactly  similar  on  the  Over  side 
of  the  river,  where  there  are  five  pairs  of  filter  beds,  the 
first  or  deposit  areas  being  18  ft.  by  39  ft.,  and  the  larger 
filtering  tanks  beyond  being  150  ft.  long  by  39  ft. 
wide.  The  sewage  passes  on  to  one  pair  of  tanks  for 
about  a  week  or  a  fortnight,  and  is  then  shut  off  and  turned 
on  to  another  set,  and  thus  the  filter  beds  obtain  rests  of 
two  months  or  more  at  a  time,  during  which  the  top  layers 
of  the  filters  are  stirred  up,  cleaned,  and  raked  over,  and 
made  ready  for  again  receiving  sewage.  There  are  no 
under  drains  to  the  filters,  and  the  sewage  passes  through 
the  whole  of  the  cinders  which  stretch  up  to  the  brink  of 
the  river,  and  as  the  water  of  the  river  along  the  edge  of  the 
cinders  shows  not  the  slightest  trace  of  discoloration  or 
pollution,  it  must  be  concluded  that  the  sewage  is  satisfac- 
torily purified  in  its  passage  through  the  filters.  The  flow 
of  the  sewage  through  the  niters  is  comparatively  slow,  and 
this  is  believed  to  be  more  beneficial  with  regard  to  effective 
purification  than  if  the  effluent  were  discharged  all  at  once. 
The  original  cost  of  the  whole  of  these  filtration  works  was 
300/.  (exclusive  of  the  cost  of  the  laud),  and  50/.  per  annum 
suffices  to  keep  them  in  working  order. — A.  S. 

Yorkshire,  On  the  Water  Supplies  of     T.  Fairley. 
J.  Fed.  Inst.  Brewing,  1898,  4,  393-404. 

The  softest  waters  in  which  the  solids  do  not  exceed  7  grains 
per  gallon  are  collected  from  the  old  igneous  rocks  and 
certain  sandstones  free  from  soluble  substances  found  in  the 
north,  northwest,  and  west  of  Yorkshire.  Waters  of 
moderate  softness  containing  dissolved  solids  from  7  to  15 
grains  per  gallon  are  found  in  the  north-west  in  the  vicinity 
of  the  carboniferous  limestone,  as  in  the  Upper  Airedale, 
Wharfdale,  Nidderdale,  &c.  The  water  from  wells  of  a 
moderate  depth  over  a  large  part  of  the  county  also  come 
within  these  limits.  Hard  waters  containing  from  15  to  30  : 
grains  of  solids  per  gallon  are  obtained  from  many  moder- 
ately deep  wells  in  or  near  the  limestone.  Such  waters  are 
■also  obtained  from  the  coal  measures  of  the  south-west,  in 
some  parts  of  the  magnesian  limestone  formation,  aud  from 
the  triassic  deposits  extending  north-west  and  south-east  in 
the  vale  of  York.  The  waters  from  wells  in  the  oolitic  and 
lias  formations  in  the  north-east,  aud  in  the  chalk  of  the 
East  Riding,  may  be  included  in  this  class. 

In  the  coal  measures  aud  trias  of  the  central  part  of  the 
county,  walers  are  obtained  from  deep  wells  containing 
from  30  to  60  grains  of  solids  per  gallon.  The  author  gives 
analyses  of  these  different  waters,  and  also  discusses  some 
of  abnormal  character. — J.  L.  B. 

Organic  Matter  in  Water,  A  Method  for  the  Differentiation 
of.     A.  G.  Woodman.     J.   Amer.   Chem.  Soc.    1 S98,  20, 
i      [7],  497.  I 

See  under  XXIII.,   page  806. 

Wafer*,  Method  of  Determining  the  Nitrites  in.     L.  Robin. 
J.  Pharm.  Chim.  1898,  7,  [12],  575. 

See  under  XXIII.,  page  797. 

PATENTS. 

Purification  of  Sewage,  Impts.  in  or  Relating  to,  and 
Apparatus  therefor.  W.  D.  Seott-MoncriefF,  14,  Victoria 
.Street,  Westminster.     Eng.  Pat.  18,555,  August  10,  1S97. 

The  bacterial  purification  of  sewage  is  effected  by  the  use 
of  superimposed  layers  of  filtering  material,  such  as  coke, 
with  a  clear  air  space  between  each.  Full  advantage  of  the 
porosity  of  the  filtering  material  is  obtained  by  intermittent 
filtration,  by  means  of  filters  so  arranged   that   the  liquid 


from  one  discharge  has  time  to  drip  away,  leaving  a  highly 
aerated  filter  for  the  next  discharge. 

The  most  suitable  dimensions  of  filters  and  air  spaces, 
aud  the  best  number  of  filters  to  employ,  should  be  experi- 
mentally determined  according  to  the  nature  of  the  sewage. 
(See  also  Eag.  Pat.  17,006  of  1892,  13,400  of  1897,  and  this 
Journal  1892,  705).— N.  H.  J.  M. 

Precipitating  Tanks  and  the  like,  Impts.  in  and  Relating  to 
A.  Fidler,  Blackburn,  Lancashire.  Eng.  Pat.  19,249, 
August  20,  1897. 

The  object  of  the  invention  is  the  removal  of  the  collected 
sludge.  The  tank,  which  is  circular,  is  provided  with  a 
central  shaft  to  which  a  curved  blade  is  fixed.  This  is  of 
such  a  form  that  when  the  central  6haft  is  rotated,  the 
sludge  at  the  bottom  of  the  tank  is  carried  into  a  cylindrical 
well.  This  receptacle  is  connected  below  with  an  outlet 
tube,  which  is  kept  closed  while  the  sludge  is  collecting, 
whilst  above  it  a  loosely  fitting  piston  is  suspended.  When 
the  well  is  sufficiently  full  of  sludge  the  piston  is  lowered 
until  it  reaches  the  mouth  of  the  well.  The  valve  of  the 
outlet  pipe  is  then  opened  when  the  pressure  of  liquid  in 
the  tank  forces  the  piston  down  aud  thus  expels  the  sludge. 

— N.  H.  J.  M. 

Drying  or  Carbonisation  of  Sewage  Matter,  and  General/;/ 
of  Vegetable  or  other  Substances  ;  Impts.  in  Retorts  for. 
V.  H.  Bowers,  West  Gorton,  Manchester.  Eng.  i'at. 
19,284,  August  20,  1897. 

The  retort  is  constructed  with  parallel  flues  extending  longi- 
tudinally within  it,  side  by  side  or  in  tiers,  the  intermediate 
space  being  occupied  by  the  substance  to  be  dried.  The 
chamber  is  furnished  with  a  ventilating  shaft,  a  supply 
inlet,  and  a  discharging  outlet ;  it  is  divided  by  means  of 
ribs  into  any  number  of  equal  spaces  through  which  an 
endless  chain,  provided  wilh  bars  or  scrapers,  is  worked  for 
the  purpose  of  dragging  the  material  to  the  outlet. 

—X.  H.  J.  M. 

Purification  Process  for  Treating  Sewage  and  other 
Liquids,  Impts.  in.  J.  T.  Deerv,  Philadelphia,  U.S.A. 
Eng.  Pat.  5,603,  March  8,  1898. 

The  sewer  is  connected  by  means  of  transverse  pipes  with 
two  receiving  chambers,  each  capable  of  holding  the  whole 
amount  of  sewage  to  be  treated,  so  that  while  one  is  in  use 
the  filtering  materials  of  the  other  can  be  renewed.  The 
sewage  is  received  by  a  distributor,  an  open  sheet-iron 
vessel  extending  across  the  receiving  chamber.  This 
retains  the  heavier  portion  of  the  solid  matter,  whilst  the 
liquid  overflows  in  a  thin  even  stream  on  to  the  screening 
floor  below.  This  consists  of  a  permanent  lower  iron  floor 
and  a  movable  upper  one,  the  intermediate  space  being 
fill  with  coke  or  charcoal.  The  sludge  is  collected  on  the 
floor,  from  which  it  is  afterwards  removed  in  buckets.  The 
upper  irou  floor  is  then  taken  up,  the  coke  taken  out  and 
heated  in  an  oven ;  the  grease  thus  melted  out  is 
collected. 

During  the  treatment  the  escape  of  foul  air  is  prevented, 
but  the  different  parts  of  the  receiving  chamber  are 
thoroughly  aerated,  and  day-light  is  admitted  by  means  of  a 
skylight. 

The  sewage,  filtered  and  aerated  as  described,  which 
collects  at  the  bottom  of  the  receiving  chambers  is  next 
conveyed  to  elevated  filter  beds,  through  which  it  percolates, 
falling  in  drops  to  a  lower  filter.  The  then  thoroughly 
purified  liquid  is  finally  discharged. 

The  thorough  aeration,  in  conjunction  with  the  action  of 
light,  promotes  the  growth  of  healthy  micro-organisms, 
whilst  disease-bearing  germs  are,  at  the  same  time, 
destroyed.- -N.  H.  J.  M. 

Sterilisation,  or  the  Disinfection  of  Waters  of  all  Kinds  ; 
Treatment  of  Sweetened  Syrups  and  other  Analogous 
Applications  by  Means  of  Ozone,  Air  or  other  Gases, 
Apparatus  for.  H.  H.  Leigh,  London,  from  La  Soc. 
Anon,  pour  les  Appl.  Ind.  de  l'Ozone,  Paris.  Eng.  Pat. 
6,061.     March   11,  1S98. 

See  under  XXI., page  779. 
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Purifying  (mil    Sterilising   Filtering    '■■'  Improved 

i  Machine  >■*.    .1.   Metrger,  Worms-on-the- 

Khinc.  Germany.  Kng.  Pat.  7,094.  March  28,  1898. 
Iiii  apparatiu  consists  of  a  tank  connected  at  both  ends 
with  a  spiral  conveyor  underneath  it.  The  filtering  sub- 
stance, snob  as  fragments  of  cloth,  is  fed  at  one  end  of  the 
tank  containing  the  purifying'  liquid,  passes  into  the  COn- 
ir,  from  which  it  is  again  forced  into  the  other  end  of 
ink.     The  past  jh    the  conveyoi    is   rapid, 

whilst  the  retnrn  through  the  purifj  ing  liquid  is  slow. 

Any  -on in  which  ri-c-  to  the  surface  of  the  liquid  is 
removed  bj  a  rotating  dnun  provided  with  paddles.  The 
Beam  passes  into  the  drum  and  can  be  drained  off.  Near 
the  drum  is  a  perforated  pipe  supplying  jets  of  waterfbt  the 
porposeol  washing ofi  roy  pieoaioffilteniiganhatancewbich 
happen  to  adhere  (0  the  drum. 

Additional  purifying  material,  together  with  steam,  may- 
lie  admitted  directly  to  the  c  anreyor. — X.  11.  J.  M. 

r    \fication  of  Oils,  Syrups,  and  other  Liquids,  and  for 
orising  and   Decolorising  Purposes.     R.  A.  I..  Hill, 
Wimbledon,  Surrey.     Eng   Pat.  7,803.    April  1, 1898, 
Sec  under  XII.  pagi  7  7  1. 

XIX.-PAPER.  PASTEBOARD.  Etc. 

Cotton  Rag  .  Bleaching  of  Black.      Papier  Zeit  1898,23, 
[55],  2,027. 

Axn.iM.  black  i-  looked  upon  as  an   indestructible  dye,  and 

dyed  with  it  hare  hitherto  only  been  used  for 

g  papei       According  lo  the  Bevuedela 

Pap  d  found  ol  bleaching  such   rags 

withoi  too  much.    The  method  is  a- 

l'.\  the  influence  of  acid  sulphite  -alt-  at  a  high  tempera- 
ture the  black  colour  is  turned  to  a  light  chamois.  Whi  n 
such  prepared  pulp  is  treated  alternately  with  weak  acid-, 
water,  and  a  solution  of  bleaching  powder,  a  pulp  can 
he  obtained  sufficiently  white  to  be  u-.-d  as  an  addition  in 
manufacturing  writing  and  bo<  k  papers/— S.  I1   E, 

Papa   Pulp,    /'.stimuli    of  f>n:   Fibres  '».     Papier   Zeit. 

8,027. 

A  i.Kinu  has  lN-cn  reel  ved  bj    the  editor  of  the  Papier- 

/  resp  cling  the  rales  adopted  by   me   English  and 

eh   Papermakers'    Union  respecting     the    amount    of 

tare  in  »ood  pulp.     The  rule  i  No.  :i  i  i-  as  lollows: — 

3,  Sampling  and  I'esting. —  In  the  event  of  a  claim  for 

I!  moisture  or  short 
weight,  -ample-  in  be  taken  from  near  the  top,  centre  and 
bottom  of  i  o    less  than  !  per  cent  ol  the  bale-  (at 

least  five  to  be  sampled)  forming  the  delivery  in  dis]  lite, 
said  intact,  and  to  be  accurately  weighed  hefon 

sampling       '1 1.  to  In-     submitted    to    n    public 

analyst  of  acknowledged  good  standing,and  -aid  samples  to 
be  drawn  in  thi  ,  ce  ol  the  two  parties,  or  their  repre 

oi  by  the  analy  st  himself    The  analyst  to  do  tare 
tin  actual  amount  of   absolutely  dry    pulp  found  in   the 
samples  tested, and  in  estimating  the  total  air-dry  pulp. 
weight  of    the  l.ili-  before  sampling    to  be    taken     into 
,i,i     'Hi,   costs  of  the  reference  to  follow  the  r. 

and  tin  award  to  he   final. 

If  th !!•  i    takei   orders  subject  to  such  rule-,  unjust 

objection-  «in  he  impossible. — S.  I'.  EC. 

II         /  ■  •    Mills,  Treatment  of     Papier 

23,  [45],  1.652. 
At  a   lecture  given    bj   Mr.  I.   J  1    in   dune  i 

he  quotes  from  Hofmi         rreatise,  page  kiln,  referring  to 
his  own  method  of  treatment  ol    waste  sulphite  liqui 
By  this  method  sodium  sulphate  is  added  to  the  calcium 

bisulphite   liquor,   I ag   calcium   sulphate   and    -odium 

bisulphite,  about  two-thirds  of  the  lime  being  precipitated. 
It  i-  claimed  that  the  pulp  obtained  by  boiling  with  this 
ealciiitii-so'liinii -bisulphite  liquor  i>  of  -up  i  and 

ni  only  6  t"  7  per  oenl  of  bleaching  powdei  to  id  each 
it.  i  lie  spent  liquor  is  neutralised  with  recovered  sodn, 
Concentrated,  and  burnt    and   the  nlkali  recovered  in    tin- 


usual  manner.  According  to  Darenfeld's  experiments  and 
calculation-,  spent  sulphite  liipior  contain*  sufficient  com- 
bustibles both  to  evaporate  the  liquor  and  leave  a  surplus 
of  heat. 

Two  liquors  from  Fiodqoist  digestors,  one  a  sodium- 
bisulphite  liipior  and  the  other  a  calcium  bisulphite 
liquor,  both  of  1*AS  sp.  gr.,were  evaporated  to  dryness, 
and  the  calorific  power  determined  in  a  Berthelot's  ealori- 
meter  as  modified  by  Dr.  Bempel.  The  average  calorific 
power  of  the  residue  from  one  litre  was  560  Thermal  Units 
(metrical  and  centigrade),  or  one  cubic  meter  =  560,000  T.I  .. 
which  is  equal  to  the  calorific  power  of  •(  coal  of 

7.(inti  T.I'.  Somewhat  similar  results  were  obtained  with- 
other  liquors,  varying  according  to  the  chemical  composi- 
tion and  concentration  of  the  spent  liipior.  As  a  brown 
coal,  developing  2,866  T.U.  and  containing  54  39  per 
cent,  of  water,  gave  a  useful  effect  of  61  .l  per  cent., 
the  useful  effect  of  the  concentrated  waste  liquor  may 
safely  be  reckoned  as  BO  per  cent. 

Of  the  560,000  T.I',  obtained  from  one  cubic  metre.  60  pet 
cent.  =  886,001 1,  may  therefore  be  utilised  in  steam  boiler- 
fed  with  wa-te  liquor.  Assuming  the  liquor  to  reach  the 
boiler  at  5o  C.  and  to  leave  it  at  170  C,  there 
are  consumed  (17ii-.aii)  •  1,000=120,000  T.U.  for  heating 
the  liquor,  leaving  836,000  —  130,000=216,000  for  ra- 
steam.        As     the     latent     heat    at    170      C.     i-    488     ! 

=  441  kilos,  of  water  arc  evaporated.      One   cubic 


216,000 

4KS 


meter  of  spent  liquor  contains  f'37  kilos,  of  water,  and  i- 
80+144  =  524  kilos,  have  already  been  evaporated  in  the 
incinerating  furnace  and  the  steam  boiler,  only  418  kilos, 
are  left  to  li.  evaporated  in  the  multiple  vacuum  apparatus. 
As  one  kiln,  of  steam  will  evaporate  at  least  a  j  kilo-  o! 
water  from  a  liquor  of  170  C,  ami  reckoning  4  to  be 
safe.  Hi  I  kilo-,  of  steam  are  used  lor  tin  tor. 

Accordingly,  HO  kilos,  of  the  444  kilos,  of  steam  raited  in 
the  1  oiler  are  applicable  to  other  purposes,  and  this  i-  • 
to  13  kilos,  of  good  coal,  Of  -team  raising  power  equalling 
8-1.  About  400  kilos,  of  drip  water  a'  l""  0. 
the  evaporator,  and  about  l'.iihii  kilos,  of  water  at  85  C. 
from  the  surface  condensor  musl  be  added,  which  at  a  feed- 
water  temperature  of  10  C.  mean-  a  further  15  1.  - 
of  coal,  making  in  round  numbers  the  total  surplus  calorific 
jiower  of  oia  cubic  meter  of  liquor  alter  evaporation  audi 
incineration,    equal    t..    58   kilos,    of   coal,  of    -team -raising 

capacity  B-l . 

If  the  boiler  is  not   fed   with  the  neutralised   liquor,  the 
surplus  i-  still  equal  to  52  kilos,  of  good  coi  1 

A-  a  i i  "t  the  correctness   of  th.  Irj  wood 

develop-  a  calorific  power  "i  about  4.4on.  and  Delhi] 
about  4,000  T.U.  Therefore,  100  kilos,  of  air-dr]  cellu 
give    :ui  -    1,000  ■=  360,000    ii.l;..    and    the   correspond 

L'i  (i  kilos.  ,,|  lion,  -dry  w 1  give  200  -  4,400      880,000  T.U. 

The  difference   of   ■'■-  ngs    to   the    incrustations, 

and  corresponds  with  the   calorinietei  cording  to 

which  1  cubic  meter  of  spent  li,    should   di  I — 

560,0011.100  kilos,  of  cellulose  giving  at   ti  1,000 

litres  of  spent  lye. 

Two  faults  are  found  ill  most  mill-,  too  much  water  being 
carried  into  the  chamber  of  combustion    acd  the  bun 
being  done  with  excess  of  air,  the  temperature   tor  -ome 
pei  ods  of  I  me  '■•  ing  allowed  to  ■  Heel  dry 

distillation  without  c bustion,  causing  a  lo--  ,,f   lo   to  20> 

per  , ,  ni.  .,f  heal  — l  P.  v.. 

Tannin-glue,  Suing  with.     Papier  Zeit.  is'...*.  23, 

[55],  2025. 

Tut    principal   aim  of  the  formerly  produced  tannin-glue 
wastogivi   a  l ni,  i   "handle"  to  tin-  paper,  and  mnl, 
bulk\  Dg,      This   it   did,  but  was  not   suitable  for 

rendering  the  paper  impervious  to  writing-inks,  and   it    has 

therefore  1 n  used  in  combination  with  resin-site,  to   ibtain 

the  proper  results,  (in  accouut  of  this,  experiments  wen 
made,  and  a  tannin  glue  is  now  produced  which  makes  the 
paper  tough,  and  also  impervious  to  ink,  thus  doing  away 
with  thi  i:  isity  of  u-ing  rosin-size,  lie'  bad  smell  ot 
this  product  i-  now  entirely  destroyed,  and  the  dull  shade 
caused  by  u-ing  the  glue  i-  so  far  reduced  a-  to  enable  the 
tannin-glue  to  be  used  for  sising  whil  and  light- 
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coloured  envelope  papers.  A  large  saving  is  also  effected 
in  the  quantity  of  alumina  used  as  against  the  quantity 
required  to  precipitate  the  resin,  25  to  30  kilos,  of  sulphate 
of  alum  being  sufficient  to  precipitate  100  kilos,  of  the 
tauuin-glue. — S.  P.  E. 

Formaldehyde,  Action  on  Spent  Sulphite  Lyes,  Asparagine, 
p-Phenolsul phonic  Acid,  $c.  C.  Goldschmidt.  Chem 
Zeit.  1898,  22,  [38],  374. 

•See  under  XX.,  page  790. 

PATENTS. 
Paper,  Cardboaid,  or  Pasteboard  ;    An  improved  Process 
and   Apparatus  for  Incorporating  Dissolved   and  Sus- 
pended Substances  into.    H.  Schulte,  Austria.     En"-  Pit 
16,315,  July  9,  1897. 

To  prevent  the  excessive  loss  of  sizing  material  which  takes 
place  in  manufacturing  eDgine-sized  paper,  the  inventor 
proposes  to  add  the  sizing  material  to  the  paper,  after  a 
large  percentage  of  the  water  has  been  removed  from- the 
pulp.  For  this  purpose  the  web  of  paper  is  passed  over 
rollers  or  a  spraying  device,  to  which  the  solution  of  size- 
is  automatically  supplied,  after  the  paper  has  passed  over 
the  wire  and  gone  through  the  first  press  rolls. — S.  P.  E. 

Waterproof  and  Washable  Glazed  Paper,  Process  for 
Producing.  T.  Sehiffer,  Dulken,  Prussia.  Eng.  Pat 
17,736,  July  28,  1897. 

Paper  of  ordinary  quality  is  first  coated  with  a  solution  of 
size,  glue,  or  gelatine,  in  which  the  filling  material,  such  as 
blanc-fixe,  china  clay,  &c.,  with  or  without  the  addition  of 
colours  or  dyes,  is  held  in  suspension.  To  this  prepared 
paper  a  1  or  2  per  cent,  solution  of  chrome  alum  or  other 
chromic  compound  is  applied,  and  the  paper  exposed  to 
light.  By  this  means  the  size  used  is  rendered  insoluble 
in  water,  without  assuming  a  greenish  tint,  as  heretofore. 

To  produce  a  highly  glazed  paper,  a  larger  quantity  of 
filling  material  is  added  to  the  size,  and  the  treated  paper 
is  calendered.  Paper  so  prepared  may  be  cleaned  with  a 
sponge  and  soap  without  losing  its  gloss  and  colour,  being 
impervious  to  moisture. — S.  P.  E. 

Paper  and  Pulp  Manufacture,  Impts.  in  Settling  and 
jRecocering  Apparatus  for.  W.  Curtis,  U.S.A.  En<». 
Pat.  4945,  March  1,  1898. 

The  waste  water  from  paper  or  pulp  mills  is  run  into  a 
tank  without  agitation,  and  passes  below  baffle  boards, 
being  finally  allowed  to  pass  away  near  the  surface  of  the 
tank.  The  baffle  boards  cause  the  suspended  materials  in 
the  water  to  settle  to  the  bottom  of  the  tank,  whence  they 
are  removed  to  a  discharge  outlet  by  scrapers.  The  tank 
may  be  either  long  and  cylindrical  or,  if  not  much  room  is 
at  liberty,  it  may  be  made  circular.  In  the  long  eylindncal 
tank,  hanging  aprons  are  fastened  to  the  bottom  edges  of 
the  lower  baffle  boards,  which  aprons  give  to  the  scraper, 
and  fall  back  into  position,  compelling  the  water  to  flow 
slowly  over  the  boards. — S.  P.  E. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

Monazite    Sands,     The    Yttria     Earths     contained     in. 

0.  Boudouard.  Comptes  Rend.  126,  [23],  1648—1651. 
After  repeated  fractionings  of  mixed  oxides,  the  metals 
corresponding  to  the  constituents  of  which  mixtures  gave 
atomic  weights  of  102-2  to  103  in  one  series,  95  to  99-1  in 
a  second,  and  96  to  112  in  another,  the  author  obtained  an 
oxide  of  the  yttrium  group,  with  an  atomic  weight 
approximating  to  96.  This  is  far  above  that  (89-5)  of 
yttrium,  and  he  is  at  present  engaged  on  the  question 
whether  this  oxide  is  homogeneous  or  is  a  mixture  of  yttria 
with  earths  of  higher  atomic  weight. — J.  T.  D. 

Cerite  Metals,  Separation  of  the,  and  the  Solubility  of 
their  Sulphates  in  Water.  W.  Jluthmann  and  H. 
Eolig.    Ber.  31,  [11],  1718-1731. 


The  authois  have  shown  that  cerous  sulphate  forms 
three  hydrates,  each  of  which  has  a  special  solubility 
curve.  * 

Lanthanum  Sulphate.— The  starting  material  consisted  of 
crude  dulymium  carbonate,  containing  much  cerium  car- 
bonate, proportionately  little  La  and  Di  salts,  besides  salts 
of  the,ytterite  group  and  other  impurities.  It  was  strongly 
ignited  till  the  colour  was  chocolate-brown  and  then 
digested  with  concentrated  HX(>3  to  dissolve  the  oxides  of 
La,  Xd,  Prd  and  of  the  ytterite  group,  most  of  the  Ce 
remaining  as  a  slimy  mass  of  basic  eerie  nitrate,  which  was 
removed  by  decautation.  To  the  liquid  was  added  ammo- 
nium nitrate  equal  to  a  quarter  of  the  weight  of  oxides 
taken ;  and  on  boiling  down,  cerium  ammonium  nitrate, 
which  is  little  soluble  in  nitric  acid,  soon  crystallised  out, 
a  further  separation  occurring  when  the  liquid  was  cooled. 

This  crystallisation  process  is  very  suitable  for  preparing 
pure  Ce  salts,  but  one  mu>t  be  careful  not  to  evaporate 
down  too  far,  lest  colourless  crystals  of  the  La  double  salt 
separate  also. 

To  separate  the  last  portion  of  the  Ce,  the  mother-liquor 
was  almost  neutralised,  a  good  excess  of  Zn(  I  was  stirred  in 
and  concentrated  solution  of  KMnO_,  was  gradually  added 
until  after  prolonged  stirring,  the  permanganate  colour  per- 
sisted. All  the  Ce  was  thus  precipitated,  only  traces  of  La, 
Xd,  and  Prd  going  down — 

3Cc(X03)3  +  KMn04  +  4ZnO  +  6H„0  = 
MnO.,  +  KX03  +  4Zn(N03)s  +  3Ce(OH)4- 

The  filtrate  was  free  from  Ce,  the  test  used  being  to  add 
to  the  nitrates,  after  removing  Zn  and  Mn,  some  sodium 
acetate  and  a  few  drops  of  B502,  and  boil.  A  precipitate 
forms  in  all  cases,  pure  white  in  absence  of  Ce.btit  brownish 
when  it  is  present.  1  mgrm.  of  0e„O.,  in  10  c.c.  of  solution 
may  be  thus  detected.  The  filtrate  was  acidified  with 
antic  acid,  the  zinc  removed  by  ILS,the  earths  precipitated 
by  oxalic  acid,  and  the  oxalates  reconverted  into  nitrates. 
The  ytterite  elements  were  now  removed  as  usual  by  a 
double  precipitation  at  the  boiling  temperature  with  K„S04, 
the  double  sulphates  of  La,  Xd,  and  Prd  were  digested  for 
several  hours  with  hot  concentrated  oxalic  acid  solution- 
superheated  steam  being  passed  through  the  liquor,  art!  the 
oxalates  were  again  converted  into  nitrates.  To  remove  the 
Xd  and  Prd  the  somewhat  concentrated,  boiling,  neutral 
nitrate  solution  was  stirred  violently  and  continuous!;  with 
a  Witt's  stirrer,  while  very  fine  magnesia  was  gradually 
sifted  in,  until  the  solution  no  longer  gave  an  absorption 
spectrum.  It  was  then  filtered  and  precipitated  by  ammo- 
nium oxalate  after  the  addition  of  NH4C1 ;  pure  lanthanum 
oxalate  being  thus  obtained. 

Solubility  of  Lanthanum  Sulphate. — By  digesting  the 
La,,03  with  concentrated  H,s(),,  evaporating,  and  heating  for 
a  considerable  time  at  about  500°  C.,a  snow-white  anhydrous 
sulphate     was    obtained.      Its    solubility     in    cold    water 

seems    almost    unlimited.     If   solutions   containing    15 20- 

per  cent,  of  sulphate  he  allowed  to  stand  at  o  ,  about  six- 
sevenths  of  the  substance  crj-stallises  out  in  needles 
containing  9H\,<  >.  Such  a  solution  is  supersaturated  in 
respect  of  the  hydrate,  but  is  unsaturated  in  respect  of  the 
anhydrous  salt.  The  separation  is  more  rapid  the  higher 
the  temperature,  and  it  is  always  La.^St  )4).,  +  9R,(  >  which  is 
produced.  The  hexa-hydrate  crystallises  from  solutions 
containing  50  per  cent,  of  free  H,S04,  but  this  hydrate 
changes  at  all  temperatures  into  the  enneahydrate  when  in 
contact  with  aqueous  solutions.  Solubility  determinations 
were  made  by  stirring  the  water  and  crystals  together  for 
3 — 6  hours  in  a  thermostat  and  then  analysing  the  solutions, 
and  the  following  results  from  the  solubility  curve  may  be 
quoted— at  0°,  3-01  ;  at  14,  255;  at  503,  1-55;  at  1003, 
u-70  parts  La.,(S04)3  to  100_  parts  of  water.  Thus  the' 
solubility  decreases  with  the  rise  of  temperature,  as  is  the 
case  with  all  the  cerite  earth  sulphates. 

Didymium  Sulphates. — The  precipitate  obtained  with 
magnesia  in  separating  the  lanthana  as  above  was  converted 
into  nitrate  and  again  precipitated  by  magnesia,  but  not  this 
time  till  disappearance  of  the  absorption  spectrum.  This 
precipitation  was  repeated,  and  after  double  precipitation 
with  oxalic  acid  to  remove  the  magnesia,  the  oxalate  was 

jt  2 
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c  inverted  into  aifliydrons  sulphate.  The  proportion  of 
Prd  t.,  Nil  mi  the  product  mi  80:  7".  as  determined  by  a 
conipani'iv  spectroscopic  teal  with  -  ilutions  of  known 
eompoaitimi 

The  mixture  of  the  two  sulphates  was  extremely  soluble 
in  ic. -water      Il\  time    with  water   at 

o°,  a  fi',luii,,n  pontaining  't7  per  cent,  of  sulphate  was 
obtained,  bnt  at  this  point  crystals  of  the  octohydrate 
separated  onl  The  dissolving  of  the  anhydrous  sulphates 
whenever  from  any  cause,  crystals  of  the  hydrate 
to  form.  \>  all  temperatures  only  the  octohydrate 
wa-  obtained,  ami  the  following  arc  some  results  from   the 

Solubility  curve.— at  ii,  14*2;  at  11,  li'.VJ:  al  '.4  , 
i •■:!.-.;  at     inn,  2-80  parts   (Ndl'i       Si  per    mo   parts 

II  O, 

/',„  Sulphate. — The  starting  material  was  the 

ammonium  double  nitrate,  of  pure  leek-green  colour,  con- 
taining no  Nd  but  at  least  l'11  per  cent,  of  La  double  salt. 
To  remove  the  latter,  the  Prd  was  precipitated  by  and  then 

freed  l >  magnesia  as  described  above  and  converted  into 

the  sulphate.    The  anhydride  was  dissolved   in   ice-water, 

I  to  20  .  the  first   crystals  (which   would  contain   any 

La  present  >    were  removed,   and    t li i-   crystallisation   was 

I.     This  praseodymium  sulphate  gave  three  hydrates, 

containing  12,  B.aod  .',  molecules  of  11.'  >  respectively.    The 

tir-t   appears   to    be    Stable    only    within    a   small    range   of 

rhe  octohydrate  crystallise!  from 

solutions  between  0   and  B5°,  above  this  temperature  the 

pentahydrate  is   obtained.     At  about  75   the  octo  begin-  to 

change  into   the  pentahydrate,  and  at    lower  temperatures 

the  reverse  change  occurs.     Some  of  the  solubility   results 

are— at   o  .      10-80  j  at    18  .    14-05  j   at    55  ,    7'02 ;  at    7.".  , 

l-jci;    al    85     (pentahydrate),   l*60j    at    95°,    1-00    parts 

IV. I  .i>'  ',1    pet  10  l  parts  II  •  I 

iinnm  Sulphate.— The  material  used  contained  a 
small  quantity  of  Prd  and  some  element  of  the  erbium 
group,  but  the  amount  of  material  was  too  small  lor  E  irthex 
lion.  Apparently  there  is  an  octohydrate  of  the 
sulphate,  iaomorpnoni  with  the  octohydrate  ol  the  Prd  salt. 
■  th  solnbilit]  results  are  at  ...  9  il  ;  at  10', 
7-20,:.-  ..    it  100°, 2-68   parti   vi'^i.i   per   100 

parti  11  'i     There  is  thus  an  extraordinary  differ* 

ability  of  the  \1  and  Prd  sulphates ;  and  by  submitting 

800  gnu-    of  anhydrous  pure  didymium   sulphate  to    60 

onal  crystallisations  al   80°,  I  grms.  of  an 

octohydrate    of   almost    pure    N.I    S04)     were  ultimately 

obtained,  which  a  comparative  spectroscopic  test   showed  to 

I  pei    ent,  of  the  Prd  Bait.— H.  H. 

Colloidal  Mercury.     A    Lottermoser     J.  prakt.  Chem, 
1898,67.  [10—11],  . 

' ' dai  mercury  Is  obtained  in  the  following  manner  :  — 

\  very  dilute  solution  of  mercuroui  nitrate  is  stirred  into 
a  similarly  dilute  solution  of  stannous  nitrate.  Both  solutions 
should  contain  only  sufficient  tree  acid  to  prevent  the 
tits.  Th.-  ratio  of  the  reagents  i- 
XI  HgNl  ■  ll  .  .     -    Sn|  \'  l       but  a  consid 

ite  must  be  employed  to  prevent  the 
transfbrmation  of  the  colloidal  mercury,  The  resulting 
mixture  is  a  .lark  brown  fluid,     This  is  then  mixed  with  a 

concentrated  solution  of  amn um  citrate,  which  throws 

out  the  colloidal  mercury  as  a  black  precipitate  The  liquid 
is   cautiously    neutralised   with   ammonia  taken 

to  avoid  ri f  temp,  rature  ;  the  precipitate  is  then  allowed 

de,  and  aftci   decanting  the  bulk  of  the  sup. 
liquid,  ■  filter  and   dried  i's 

I!  v' '        The    resulting    colloidal   men  ihining 

.'■  :         og  a  dark  brown 

-olulion.  —  J,  ( >.  it. 

Silver  Plumhite.     lr   Bullnheimar.     Ber.  1898,  31, 

Tbi    silver    plumbite    obtaioi  from    previously 

described  silvet   plnmbites,  in  thai  ■  all  anil 

onstanl  oomposhion  i  Pbl  >  a 
PrepartuVoH      k  silver  nitrate  solution   is  made  alkaline 
with  eaustie  potash,  and  so  much  ammonia  is  add. 
that  DO  turbidity  may  he  prod ■•!  whet  the  sol  ll  on  .    mill  .1 


in  the  cold  with  a  solution  of  lead  nitrate  irade  alkaline 
with  caustic  potash.  The  silver  solution  thus  prepared  i- 
poured  into  an  excess  of  the  lead  solution  (1  grm.  AgNI ',  to 
about  _'  grms.  I "  1  > ( N <  I,)  I.  The  mixture  is  slowly  heated  on 
the  water  hath,  and  a  solid  consisting  of  small  brown 
needle  crystals  separate-  out.  The  mother  liquor  i-  poured 
off  and  the  cry-tals  washed  with  ammonia  water,  then 
pressed  between  filter  paper  and  dried  over  caustic  alkali. 

The  cry-tals  under  the  microscope  appear  as  brownish, 
flat,  highh  retractive  monoclinic  prisms.  They  -how  vivid 
polarisation  colours,  parallel  extinction,  colourless  adaman- 
tine lustre,  and  are  not  pleochroic. 

The  constitution  i-  A;r-t  i-l'h-i  l-Ag.     Sp.  gr.  8-60. 

On  heating  it  becomes  greyish  black  without  losing  it- 
lustre  or  form,  and  oniy  on  strong  ignition  d.ie-  the 
decomposition  according  to  the  following  equation  take 
j. lace  : — 

PbO,ig,  =  I'M)  +•  2  Ag  +  O. 

It  is  insoluble  in  water,  ammonia,  or  caustic  potash, 
soluble  in  hot  acetic  acid,  and  fairly  soluble  in  cold  nitric 
acid.  Dilute  hydrochloric  and  dilute  sulphnric  acid-  only 
attack  it  on  prolonged  heating.  Concentrated  -ulphuric 
aeid,  hydrofluoric  acid,  :m.l  hydriodie  acid  decompose  it  al 
once.  T'he  action  of  reagents  i-  the  -am.-  on  -ilver  plumbite, 
which  has  become  black  by  heating. 

It  yields  an  olive-green  powder  and  give-  a  black  streak. 

— I.  McC. 

Mercuric  Sulphate,  Organic  Compounds  ",'.  with  Ketont  t. 
(,.  Deniges.  Comptes  Kend.  1898,  126,  [--'6],  1868— 
1871. 

HAVING  previously  shown  (CompteS  Kend.  120,  '■- "  — 
781  i  126,  1145  and  lJ77i  thai  mercuric  sulphate 
form-  well  defined  compounds  with  thiophen  and  the 
hydrocarbons  of  the  ethylene  scries,  since  these  bodies 
ips  or  double  linkages,  it  was 
suggested  that  other  bodies  possessing  analogous  structure 
might  also  furni-h  definite  compounds  with  that  salt  This 
has  been  found  to  be  the  case  with  aldehyde-  an.l  ketones. 
The  mi  eagent  employed  was  obtained  by  dissoli 

."i  grms.  of  mercuric  oxide  in  a  mixture  of  20  c.c.  of  sul- 
phnric  acid  and  100  C.C  of  water. 

When    a    fatty   ketone   i-    boiled   with   a    great  e.\ 
the  reagent    (1    c.c.  of  the   ketone  to  250  c.c.  of  mercuric 
sulphate   solution,  compounds  having  the  general   formula 
(Si  i.llc  .  ,8Hg<  '.I  i  '.  i:    are  obtained. 

With  ordinary  acetl the    reaction    is  very  complete  and 

■.trictly  quantitative.  With  the  higher  ketones,  secondary 
ica.  lions  occur,  the  yield  of  the  mercuric  compound  i-  less, 
and,  through  the  oxidation  of  the  ketone,  mcrcuroue 
sulphate  i-  formed,  which  contaminates  the  product.  With 
diinethylket  'tie,  however,  a  perfectly  white  crystalline 
compound  is  obtained,  having  the  formula  — 

(804Hg)f.8HgO.C,HeO 

which   dissolves  entirely     in    lit  1  and    only   contains   the 
theoretical   quantity  of   mercury.     Similar  compounds   hi 
been  obtained    with   other    kelonie   bodies.      In    u    fill 
communication   the  application  of  the  results  to  the   deter- 
ordinary  acetone  will  be  dealt  with. — J.  <  >.  II. 

Formaldehyde;  Action  on  Atparagin,  p-Phenoleulphonic 
Add,  Spent  Sulphiti  Lyes,$c.  t  ,  Goldschmidt,  Chem. 
Z.-it.  IS'jsi,  22,  [88],  874- 

A-cm:m.in  and  guunidine  in  weak  alkaline  solution  give 
with  an  excess  of  formaldehyde,  unstable  addition  pro- 
duct- :  oxanilic  acid  give-  a  reddish  resin, 

\  85  to  i"  per  cent,  solution  of  formaldehyde  ili.—olves 
quinoline,  isoquinoline,  and  quinaldine  ;  weaker  solutions 
i  lurbidity.  This  reaction  may  be  used  as  a  test  for 
the  concentration  of  solutions  of  formaldehyde, and  nffoi.ls 
a  furthei  proof  that  formaldehyde  ga-  and  water  form  u 
glycol-likc  compound. 

Spent  sulphite  lyes  heated  in  hydrochloric  acid  solution 
with    excess    of   formaldehyde    giw-   a   brown   pr. 

similar  to  the  methylene  compounds  of  w I  -ngurs :  it 

may  be  prepared  pure  through  the  benxoyl  compound. 
Formaldehyde  is  worthy  of  attention  as  a  means  of  purify- 
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ing  these  waste  lyes,  it  fixes  the  sulphurous  acid  aud 
prevents  excessive  growth  of  moulds  and  algae. 

p-Phenolsulphonie  acid  similarly  treated  gives  a  white 
amorphous  precipitate  for  which  no  solvent  was  found. 
Boiling  soda  lye  dscounposes  it,  evolving  formaldehyde 
aud  leaving  a  pale  yellow  body.  Hydrochloric  acid,  phenol, 
and  formaldehyde  give  a  product  soluble  in  soda  lye  on 
heating,  and  which  reddens  on  exposure  to  the  air.  Analysis 
shows  2  to  3  per  cent,  of  sulphur,  which  the  author  regards 
as  impurity,  the  formula  deduced  is  C1605Hls.  It  may  b  e 
a  high  molecular  anhydro product  of  oxydib^nzyl  alcohol. 

— L.  J.  de  \V. 
The  Alkaloids  of  Macleya  Cordata  R.  Br.  K.  Hopfgartner. 
Monatsh.  fur  Chem.  1898, 19, [4],  179—210. 

Eikmann  (Ree.  trav.  chim.  Pays-Bas,  3,  132)  extracted 
from  the  roots  of  this  plant  two  alkaloids,  sanguiuarine  and 
macleyine,  the  latter  of  which  the  author  finds  in  the  leaves 
and  stems  accompanied  by  a  third  base.  The  plants  were 
cut  up,  extracted  by  very  dilute  hydrochloric  acid,  the 
liquid  concentrated,  alcohol  added,  the  alcoholic  so.lu.tion 
poured  off  and  the  residue  again  extracted  with  alcohol. 
After  distillation  of  the  alcohol,  caustic  soda  throws  down 
bases.  These  are  extracted  from  the  liquid  by  allowing  it 
to  pass  in  a  thin  stream  through  a  long  column  of  chloro- 
form. The  alkaloid-,  are  extracted  from  the  chloroform  by- 
dilute  hydrochloric  acid,  precipitated  by  alkali,  and  con- 
verted into  nitrates,  of  which  macleyine  nitrate  is  difficultly 
soluble  in  water. 

Macleyine. — After  repeated  recrystallisatiou  from  alcohol, 
the  base  shows  the  melting  point  207 '  C,  it  is  identical  with 
protopine  obtained  from  chelidonium  majus  aud  sanguinaria 
canadensis,  and  with  Hesse's  protopiue  from  opium.  The 
formula  appears  to  be  C^HuiJOj ;  it  contains  no  methoxyl 
group.  The  alkaloid  unites  with  methyl  iodide  to  form  the 
compound  C^HjgNOjCHjT.  Among  the  products  of  the 
oxidation  I  by  permanganate  in  acid  solution  were  found 
formic  acid  and  methylamine.  On  reduction  with  sodium 
amalgam  a  base  is  obtained,  probably  possessing  the 
constitution  C1SH.,.M  >,. 

P-ffomnchelidonine. — -The  second  base,  formiug  the 
more  soluble  nitrate,  is  identical  with  S-homochelidoniue. 
It  has  the  formula  C:1H,:1X05,  and  contains  two  methoxyl 
groups.  In  general  the  properties  of  this  base  and  its  salts 
agree  with  those  described  by  Selle  :  the  author,  however, 
finds  for  the  hydrochloride  aud  platinum  doubie  salt  the 
formula; — 

C,,H,.,X05 . HC1  +  1 .  5H.,0  and 
(Cj,Hj,NOs.HCl)2PtC]4  +  2.5H.H. 

which  differ  in  the  amount  of  water  of  crystallisation  from 
the  salts  prepared  by  Selle. — A.  C.  W . 

Ouabain  [Strophanthin],  A  Crystalline  Heptacetin  from. 
Arnaud.  Comptes  Herd.  126,  [23],  1654 — 1656. 
Bt  heating  Ouabain  [Strophanthin],  previously  dried  at 
HOC,  with  acetic  anhydride  and  zinc  chloride  at  70:  C  and 
pouriugthe  liquid  after  cooling  into  five  or  six  times  its  bulk 
of  water,  a  crystalline  aeetiu  is  obtained,  which  is  purified  by 
recrvstallisation  from  85  per  cent,  alcohol.  A  considerable 
quantity  of  an  amorphous  acetin  is  formed  at  the  same  time 
The  crystalline  compound  is  insoluble  in  water,  readily 
soluble  in  dilute  acetic  acid,  in  boiling  alcohol,  acetic  ether, 
or  acetone;  very  slightly  soluble  in  cold  alcohol  or  in  ether. 
It  is  lsevo-rotatory  [a]p  =  -  68°-5  ;  melts  at  310c  C.  with 
decomposition.  Saponified  by  alkalis,  it  gives  an  acid, 
similar  to,  but  not  identical  with  ouabaic  acid,  and  which  is 
hydrolysed  by  boiling  weak  mineral  acids,  giving  a  resin 
insoluble  in  water,  and  a  considerable  amount  of  rhamnose. 
Analysis  points  to  the  formula  CHH5s013,  and  shows  that  ! 
the  body  with  this  formula  contains  seven  acetyl  groups. 
Ouabain  C:i0HJ6O,.,  appears  thus  to  lose  H..O,  and  then 
form  the  derivative  C::i0H3?(C2H3U7)On.  The"  molecule  of 
ouabain,  then,  contains  nine  hydroxy]  groups,  four  belong- 
ing certainly  to  the  rhamnose  group  CH3(CHOH4).CHt  > 
contained  in  the  glucoside,  the  other  five  belonging  to  the 
group  of  unknown  constitution  which  forms  the  rest  of  the 
molecule.  The  amorphous  acetin  seems  to  be  a  derivative 
of  a  body  formed  from  ouabain  by  vet  further  dehydration. 

—J.  T.  D. 


Ouabain  [Strophanthin].  Nitro-Derivatives  of ;  obtained 
by  the  Action  of  Nitric  Acid.  Arnaud.  Comptes.  Rend. 
1898,126,  [26],  1873—1876. 
By  the  action  of  concentrated  nitric  acid,  ouabain  is  com- 
pletely oxidised  even  in  the  cold,  with  the  formation  of 
oxalic  acid,  carbonic  acid  gas,  and  insoluble  amorphous 
nitro-derivatives.  With  more  dilute  acid  however (sp. gr.  P2) 
no  oxalic  acid  is  formed,  but  several  insoluble  nitro-com- 
pounds  are  obtained,  some  of  which  are  crystalline.  One 
of  these  having  the  composition  C23H.:j(N02)o06,  crystallises 
from  acetone  in  yellowish,  anhydrous,  silky  needles  melting 
at  about  300°  C.  It  is  obtained  by  digesting  ouabain 
with  the  acid,  first  at  40°  C,  then  at  70°— 75°  C,  the  latter 
temperature  not  being  exceeded.  It  acts  as  an  acid, 
aud  forms  crystalline  salts.  Another  crystalline  body 
C '2sH»6(NO;)0|i  is  obtained  by  the  prolonged  action  of  the 
same  acid  on  ouabain  in  the  cold,  at  a  temperature  not 
exceeding  15°  C.  In  the  course  of  several  days,  about  1 
per  cent,  of  transparent  crystals  of  this  body  are  formed, 
together  with  five  or  six  times  that  amount  of  the  dinitro- 
produet  before  mentioned.  The  ammonium  salt  of  this 
mono-nitro  product  is  very  insolul  le,  so  that  it  may 
be  precipitate!  from  a  solution  in  dilute  sodium 
hydrate  by  the  addition  of  ammonium  chloride.  The  salt 
thus  precipitated  ha^  the  composition  ( ' ..:,H.,,NH4(NO»)06, 
and  occurs  in  small,  yellow,  anhydrous  crystals.  These 
two  nitro-bodies  are  regarded  as  being  primarily  derived 
from  the  body  C  ,11 16(  >8  vi  hich  results  from  the  hydrolysis  of 
ouabain  thus  :— C,Ji^t  3„  +  l-Ll  )  =  C6H12Os  +  CVJH^  >..  In 
the  presence  of  nitric  acid,  this  last  product  is  both  oxidised 
and  nitrated,  tunning  the  mono-  and  di-uitro  compounds 
above  described,  with  the  elimination  of  one  atom  of  carbon. 
Other  products  of  oxidation  and  soluble  nitro  compounds 
are  formed  at  the  same  time,  are  now  under  investigation. 

—J.  1 1.  B. 

Halogen  Albumin  Derivatives.      V.  Blum  and  W.  Vaubel. 
J.  prakt.  Chem.  1898,  57,  [8  and  9],  365—396. 

The  results  of  the  investigation  are  shortly  expressed  as 
follows  : — The  albumins  possess  a  considerable  affinity  for 
the  halogens,  reacting  with  them  as  soon  as  they  come  in 
contact.  In  this  reaction  large  quantities  of  the  haloid  acid 
are  formed  together  with  a  substituted  albumin.  After 
removal  of  the  free  acid  the  albumin  molecule  is  enabled  to 
take  up  more  halogen,  thus  by  conducting  the  reaction  in  a 
solution  kept  neutral  throughout,  a  derivative  is  obtained 
containing  a  constant  quantity  of  combined  halogen.  The 
halogen  atoms  enter  a  benzene  nucleus  containing  a 
hydroxy]  group,  the  nucleus  then  ceases  to  give  Jlillon's 
reaction.  The  portion  of  the  albumin  molecule  which 
gives  Millon's  reaction  may  be  separated  from  the  portion 
containing  sulphur  j  both  portions  retain  the  general 
characters  of  the  albumins  and  both  give  the  biuret 
reaction.  Of  the  two  groups  in  the  molecule  which  can 
give  the  biuret  reaction,  one  only  is  rendered  incapable  of 
doing  so  by  the  halogen  substitution  ;  if  the  molecule  be  split 
up  by  the  action  of  alkalis,  the  group  giving  the  biuret 
reaction  is  found  in  the  portion  containing  sulphur. 

—A.  C.  W. 

Absinthin.     P.  Bourcet.     Bull.  Soc.  Chim.  1898, 19, 
[12],  537— 539. 

Various  formula:  have  been  ascribed  to  this  glucoside 
which  was  first  extracted  by  Bracounot  from  the  leaves  of 
the  great  absinthe  'Artemisia  absinthium).  Duqusenel 
was  the  first  to  prepare  it  in  a  pure  and  crystalline  state. 
{Bull  de  therap.  107,  43S),  and  the  author  has  now  obtained 
a  pure  preparation  by  a  different  process.  The  dried  and 
powdered  leaves  were  extracted  with  ether,  and  the  viscous 
solid  left  on  evaporation  of  the  ether  was  mixed  with  twice 
its  weight  of  sand  and  extracted  with  chloroform.  On 
evaporating  the  latter  a  greenish  residue  was  left  which  was 
dissolved  in  alcohol.  An  alcoholic  solution  of  lead  acetate 
was  then  added,  the  precipitate  separated  by  filtration,  and 
the  excess  of  lead  removed  from  the  filtrate.  The  clear 
yellow-  solution  thus  obtained  was  digested  for  several  days 
with  gelatinous  alumina,  after  which  it  was  filtered  and  the 
alcohol  evaporated.  The  residue  consisted  of  absinthine 
with  traces  of  resinous  matter  which  prevented  it   from 
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lisJBg  I-  was  freed  from  the  latter  by  dissolving 
it"  in  alcohol  ('.">  per  cunt.),  ami  employing  fractional 
precipitation  with  brine,  the  tatter  precipitates  containing 
tbea  nthefonaof  ■  pure  white  powdi        This 

.  :,-r  dried  i«  Bte  alcohol  »> 

t..  Free  it   Iron   sodium  chloride,  sufficient  wati 
j,,.,  prod  lit}  was  adi  solution  and  the 

II  j.  •!.  After  a  very  long  time 
(of,,  |  .  .  white  silken  crystal-  were  deposited, 
WBj,                    '  «1  with  dilute  cold  alcohol  and  ilried.     The 

tall      A-  thus  obtained,  absintbin  « 
body  crystallising  in  fine  prismatic  needles, 
and  characterised  by  a  marked  and  persistent  bitter  tai 
It  i, .  i       It  contained,  according  to  the-  mean 

result-  ol  several  analyses,  carbon,  67-88  ;  hydrogen,  7*88  j 
and  i  difference)  24-88  per  cent    These  figures 

eorr,  the  formula  C    II    0    which  is  the  same  as 

that  given  by  <  >•  Senger.  Cry....,, pic  determinations  of 
absinthin  in  acetic  acid  gave  the  moleculai  weight  as  858 
and  261,  figures  which  are  very  close  to  264.  —  C.  A.  M. 

MaracaU     <  '        r«.     Deutsch.   Art.    Buck.    111. 

K.  Dieterich.     Helfenberget  Ann.   1897,46—55;    Chem. 

■  : . 

bo  copaiva  balsam  should,  according  to  the 
author,  conform  to  the  following  values  : — Sp.gr.,  0-9800 — 
0-991  0  ;  acid  numbi  I  tci  aumbei ,  3     6  ;  sa] 

tn  old  goods  the  specific  gravity, 
Mid  saponification  Dumber  are  increased, 
whilst  various  adulterants,  as  Gurjun  balsam,  olive  oil, 
castoi  oil.  sassafiras  oil,  turpentine  oil,  turpentine,  colo- 
phony, m  I  paraffin,  influence  the  -.alucs  in  different 
directions       \   8, 

Bal  m.     K.  Dieterich.     Helfenberger  Ann. 
1897,  56-6!  :  I  hem.  Oentr.  1898, 1,  [-23],  12<io--120G. 

Tin:  anile  :  fixes  the  following  approximate  limits:  — 
Up.  gr.,  0-95— 0-97  i  acid  number,  80 — 60 ;  ester  number, 
2_-  numb        0  —  S    'III'  i  i an) 

oiil  mm  is  Gtujun  balsam,  for  which  the  folloi 

limiting  DOmbei  -  san  5     0  965  :  acid 

number,  5  — 10:  ester  Dumber,  1— 10  j  saponification 
nmnl  Gurjun  balsam  is   thus   essentiaUy   dif- 

ferent from  Maracalbo  (««  preceding  abstract)  and 
oopaiva  1  ipeiva  balsam  sts  tween  the 

it  (Jiirjiin  varieties. —  A   a 

/  •  keaisvyo/.     A    l:.  I,    Dohme  and  II. 

1  .  i  hem.  Soc.  1898, 20,  [7],  S34 — 546. 

'I'm   I  agrada  bark   used  in  the  ir  .   was 

Dried  hi  1  In   I  .  it  lost  -       pi  • 
of  i  itiou  it    left  7  per  cent.  "I  i-l..      \ 

Chlo  i'l    "a-    made    in    a    specially 

7  5  per  cent  "f  the  aii  di  ied  drug 

led,  and     l!  iih;.  ,  n    I     I 

dlstillatioi  I  over  with  the  chloroform,! 

which  separated,  and  then  redistilled  in 

vacuo      i  iocs  the  cba  imell  of  the  drug, 

were  found  in  the  ri  <idue  fr.un  the 
:  bis  r.  ridosl  oil  was  !.  and 

extj  Iher,  and  on  evaporation  of  the  ether,  an  oil 

hicfa  den   rcer\  -lallt 

e  white  leaf)  crystals  with  ni.p.  _ 

lie   a   dodeoyl   al  ohol,   and   the 

III  p  pound.       Tile  >i  are 

■I  tn  form  the  oil  are,  according 

in  tl'i    i  i  stearic     'lie  residue  t  

the  ohloi  i  ted  with  80 

ale.-  original  air- 

ilie  alcohol  ,i  bard   residue, 

'      -    left. 

Tie-  ol,  which   dissolved  the 

lotion  wa- 
to  'i  This 
basic    lead                           >   reddish-brown 

:  i  the 

i.     It  was  filtered  off,  stirred  up  with 


and  decomposed  by  sulphuretted  hydrogen.  The  filtrate 
from  the  lead  sulphide  on  evaporation  left  a  brown  amor- 
phous residue  which  is  soluble  in  alcohol,  acetone,  or  ethyl 
acetate,  and  rccrystalli-ed  from  any  ol  these, a  -mall  quantity 
of  dark  hroivn  needle-  was  obtained.  This  is  the  glucoeide, 
and  the  name  pitrshianin  i-  proposed  for  it.  The  residue 
from  the  alcoholic  extract  ion  was  macerated  for  12  hours 
with  water.  12- 3  per  cent,  of  the  original  bark  was  thu- 
extracted.  The  undissolved  portion  was  boiled  with  dilute 
sulphuric  acid  (to  invert  the  starch),  then  filtered.  The 
residue  was  extracted  w  ith  dilute  can-tic  potash  solution.  In 
this  way  21  ?.  per  cent,  of  the  original  bark  was  extracted, 
and  on  treating  the  residue  with  hypochlorite  16  1  percent, 
of  white  cellulose  was  obtained.  By  difference,  the  air-dried 
bark  emu  lined  7  per  cent,  ot  Btarcl  . 

The  Glucoside. — To  obtain  thi-  the  drug  was  ex- 
first  with  chloroform,  then  with  BO  per  cent  alcohol  The 
alcoholic  extract  was  dried,  then  dissolved  in  hot  water,  (hi 
cooling,  some  resinons,  waxy  substance  separated,  and  was 
filtered  off.  The  filtrate  gave,  with  lead  acetate,  a  yellow 
precipitate,  which  was  filtered  off  and  stirred  with  hot  water 
on  a  water  bath  whilst  sulphuretted  hydrogen  was  passed 
through.  The  lead  sulphide  was  filtered  oil  and  the  hi'; 
evaporated  to  dryness.  The  residue  consisted  mainly  ot 
tannins,  and  was  not  further  investigated.  The  filtrate  from 
the  lead  tannin  with  basic  had  ivc  a  dark  red- 

brown  precipitate  of  lead  glucoside.  The  precrpttati 
stirred  with  hot  water  and  decomposed  with  sulphuretted 
hydrogen.  The  filtrate  from  the  lead  sulphide  on  evapora- 
tion left  a  hard  brown  BUbstance,  a  -mall  quantity  only  of 
which  wag  obtained  in  the  crystalline  form  by  separation 
from  ethyl  acetate  or  acetone.      I  die-shaped 

brown  crystals  had  in. p.  237  .  Sufficient  w 
in  make  an  analysis,  but  it  certainly  was  not  emodin.  This 
glucoside,  on  heating  with  alcoholic  hydrochloric  acid,  g 
a  sugar  and  eiiiodin  (the  emodin  was  obtained  in  the  form  of 
reddish-yellow  needles  with  m.p.  254  :  but  the  sugar  has  not 
been  identified).  Purshianio  i-  tasteless,  odourless,  soluble 
in  alcohol,  ethyl  acetate,  acetone,  .okalis,  and  hoi  water. 
It  resembles  somewhat  Thorpe  and  Robinson's  trangulin, 
which  i-  an  orange-yellow  powder  with  m.p.  225,  and 
which,  on  -  also  yields  ei tin. —  .1.  Met '. 

Turpentine,  Oxidised,     1!    Bobine.      Bi  9.  at  i  him.  1ml. 

1898,  9,  [102].  163— 106. 

Tin  substance  treated  of  in  this  paper  is  the  product  of  the 
oxidation  of  the  ordinary  commercial  turpentine,  and  so  far 
back  as  the  last  century  was  I  rent 

power  for   copal  re-in-.      Hut  the  author's  experiments  have 

led  him  to  conclude  that  any  increase  of  solubility  which 
takes  place  on  leaving  the  resin-  in  contact  with  the  i 
due  to  oxidation  of  the  former.  Apart  from  its  being  used 
for  painting  on  porcelain  it  has  hardly  any  industrial  appli- 
cations. The  only  known  process  of  manufacture  in  use 
consists  in  exposing  the  ordinary  oil  to  the  action  of  the 
air  until  a  sufficient  degree  of  oxidation  b  >  lied. 

This  i-  a  tedious  and  costly  process,  for  the  oxidation 
requires,  month-,  and  the  loss  by  caporation  amount-  to 
about  two-thirds  of  the  oil  employed.  <  crtain  manu- 
facturer* shorten  the  process  and  obviate  some  of  the  loss 
by  method-  which  they  keep  profoundly  secret,  hut  which, 
the  author  states,  all  consist   iii  through  Uu 

under  predetermined  condition-  of  temperature  and  pressure. 
In  thi-  way  tin  oxidation  can  hi  t  in  days   ustead 

of  mouth-,  but  the  danger  of  working  at   high  temperature 
and  pressure  with  such  inflammable  material  i-  considers 
and  the  loss  -till  amounts  to  about  one  third  of  the  original 
raw  material. 

Oxidised  turpentine  is  a  liquid  with  the  appi 
colour  of  honey  and  an  odour  of  turpentine.  Its  densiri  i- 
near  thai  of  water.  It  i-  soluble  in  turpei  tine,  alcohol, 
ether,  and  chloroform,  of  which  the  last  appears  to  be  'he 
best  solvent  When  heated  it  becomes  mote  fluid,  and 
at  180s  (.'■  froths  abundantly  from  the  preseiici  of  wal 
then  the  temperature  suddenly  rises  and  the  product 
becomes  brown.  <>n  cooling  it  i-  more  viscous  than  before. 
( in  coniin  .  the   water  distils  .  'hen 

yellow-coloured  substances  with  an  aromatic  smell  recalling 
that   of  lemon,   and  a   resinous   daik   brown   residue  which 
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solidifies  on  cooling  is  left  behind.  The  liquid  portion 
distils  between  120  and  200°  C,  the  bulk  passing  over  at 
about  16(i"  I 

The  oxidised  turpentine  possesses  certain  properties  whic:h 
might  be  utilised  in  various  manufactures.  It  dissolves 
nitro-cellulose  readily  at  a  temperature  of  70' — 80°  C.  The 
presence  of  alcohol  favours  the  solution,  but  turpentine  and 
toluene  interfere.  A  mixture  of  alcohol  and  toluene,  how- 
ever, dissolves  nitrocellulose.  The  oxidised  body  thus 
appears  to  play  a  part  analogous  to  that  of  camphor  in  the 
manufacture  of  celluloid,  favouring  the  solution  of  the 
■cotton,  and  the  author  suggests  that  it  might  possibly  be 
•employed  in  place  of  camphor,  with  the  advantage  that 
celluloid  or  a  celluloid  substitute  would  be  obtained  at  a 
(much  smaller  price. 

The  resins  required  in  the  manufacture  of  varnishes  are 
Tendered  soluble  by  being  highly  heated,  the  drawbacks  of 
which  process  are  that  they  lose  about  25  per  cent,  in  weight, 
and  become  more  or  less  coloured,  whilst  the  operation 
requires  the  most  careful  attention.  Since  the  oxidised 
turpentine  has  the  property  of  rendering  soluble. in  tur- 
pentine certain  resins  which  have  only  been  heated  so 
far  ;i>  to  lose  from  8  to  10  per  cent,  in  weight,  there  would 
l)e  a  great  advantage  in  its  employment.  In  experiments, 
the  fusion  has  been  carried  out  in  glass  retorts  heated  on  a 
lead  bath  at  360  — 380  C,  Theoperation  is  stopped  as  soon 
as  8  per  cent,  of  a  yellow  oily  liquid  has  distilled  over,  and 
the  residue  is  then  heated  at  100°  C.  with  the  copal,  with 
constant  agitation.  The  product  is  translucent  and  of,  a 
deep  maroon  colour,  and  dissolves  readily  in  hot  turpentine, 
giving  a  clear  yellow  solution.  This  property  is  possessed 
l)y  the  hard  copal  resins  of  Africa  and  Calcutta,  but  not  by 
the  soft  copals  of  Sydney  and  Manilla,  which,  however, 
have  a  wider  commercial  application.  The  author  mentions 
that  resins  prepared  in  this  way  and  directly  soluble  in 
turpentine  are  to  be  bought  in  Germany,  but  that  the 
processes  by  which  they  are  manufactured  are  kept  secret. 

— C.  A.  M. 

Violet  Oil  from  Lemon  Grass  Oil.      J.  Ziegler.     J.  prakt. 
Cheui.  1898,  57,  [10  and  11],  493. 

In  the  preparation  of  "violet  oil,"  instead  of  starting  with 
citral  as  recommended  by  Tiemann,  the  author  employs 
•ordinary  lemon  grass  oil,  or  preferably  the  oil  freed  from 
•citral  by  fractionation,  and  having  a  boiling  point  of  115° — 
130°  O.  at  15  mm.  pressure.  This  oil  is  then  heated  with 
acetone,  chlorinated  lime  solution  and  alcohol,  with  the  addi- 
tion of  a  little  cobalt  nitrate.  The  product  obtained  differs 
from  the  pseudo-ionone  of  Tiemann,  having  a  higher 
boiling  point,  15.V — 1703,  under  reduced  pressure  (12  mm.), 
and  a  lower  gravity,  0-898.  This  product,  termed  by  the 
author  "pseudo-violet  oil"  has  the  composition  Cl:,lt.,„0. 
When  subjected  to  prolonged  boiling  with  hydrogen  sodium 
sulphate  solution,  it  :■•  converted  into  an  isomeric  body, 
exactly  as  pseudo  -  ionone  is  converted  into  ionone. 
This  isomer  appears  to  be  identical  with  "  technical  violet 
■oil,"  which  has  been  introduced  into  commerce.  When 
purified  by  fractionation,  it  forms  a  yellowish  green  oil, 
having  an  odour  somewhat  recalling  sandal  wood  oil.  It  boils 
at  140° — 150c  C.  under  12  mm.  pressure,  and  at  271° — 273° 
at  760  nun.  and  has  a  specific  gravity  of  0-952  at  15°  C. 
These  figures  differ  from  those  of  ionone  obtained  by 
Tiemann  ;  it  also  forms  a  semi-carbazone  like  ionone,  which 
however,  melts  at  142°  C. ;  whereas  the  ionone  semi- 
carbazone  melts  at  109° — HO3  C.  This  "violet  oil,"  there- 
fore, is  not  identical  with  ionone,  and  it  is  stated  to  surpass 
that  body  as  to  purity  and  strength  of  its  violet-like  odour. 

-J.  O.  B. 

a-Ionone.  The  Semicarbazone  of.  F.  Tiemann. 
Ber.  1898.  31,  [11],  1736—1739. 
The  semicarbazones  of  certain  aldehydes  and  ketones,  e.g., 
citral  and  ^-ionone,  cannot  well  be  used  for  the  identifica- 
tion of  these  compounds,  because  they  exist  in  modifications 
of  different  crystalline  form  and  melting  point.  This  is  now 
found  to  be  the.  case  also  with  a-ionone.  Pure  a-ionone 
(this  Journal  1898,  599)  yields  a  semiearbazoue  melting  at 
107 — 108°  after  recrystallisation  from  petroleum  ether.  The 
melting  point,  however,  rises  on  repeated  recrystallisation, 


from  CO  per  cent,  alcohol,  and  becomes  constant  at  137° — ■ 
138°  ('.  The  a-iouone  separated  from  this  high  melting 
semicarbazone  is  pure,  and  identical  with  the  compound 
obtained  from  the  low  melting  semicarbazone. — A.  C.  \V. 

Peru  and  Copaiva  Balsams,  Examination   if:  Especially 
for  the  D.  A.  B  III.     K.  Dieterich.     Helfeuberger  Ann. 
1897,  69  ;  Chem.  Centr.  1898,  [23],  120C. 
See  under  XXIII.,  page  806. 

Sumatra  Benzoin.     K.  Dieterich,  Helfenberger  Ann.  1897 

76  ;   Chem.  Centr.  1898,  1,  [23],  1,207. 

See  under  XXIII.,  page  806. 

Siam  Benzoin.    K.  Dieterich.  Helfenberger  Ann.  1897.  87; 

Chem.  Centr.  1898,1,  [-23],  1,207. 

See  under  XXIII.,  page  807. 

Balsams,  Resins,  and  Gum  Bcsins,  Examination  of. 
K.  Dieterich.  Helfenberger  Ann.  1897,  105;  Chem. 
Centr.  1898,1,  [23],  1,205. 

See  under  XXIII.,  page  807. 

Lichens ;   Contribution  to  the  Knowledge  of  the  Constituents 

of.    O.  Hesse.    J.  prakt.  Chem.  57,  [to  and  11],  409. 

See  under  XXIV.,  page  807. 


Tropine  Pinacone. 

See  under  XXIV.,  page  808 


B.  Willstatter.     Ber.  1898,  31 
[11],  1672. 


Mixed  Carbonic  Esters  of  the  Fatty  and  Aromatic  Series 
General  Method  for  the  Preparation  of.     P.  Cazeneuve 
and  A.  Morel.     Comptes  Kend.  1898, 126,  [26],  1871. 
See  under  XXIV.,  page  808. 

PATENTS. 

See/i/,  Artificial  or  Musk-like  Substance,  A  neiv  Method 
for  Producing.  J.  W.  Mackenzie,  London.  From 
C.  Schmid,  Brussels,  Belgium.  Eng.  Pat.  10,535  April 
27,  1897. 

The  process  is  claimed  for  the  production  of  a  substance  of 
musk-like  odour,  which  consists  in  the  oxidation  of  the 
mixture  of  oily  and  waxy  products  obtained  by  the  dis- 
tillation of  Zanzibar  copal,  amber,  or  retiu-resin  at  240° 

350°  C.  by  steam  at  one  atmosphere  pressure.  The  oxidation 
is  performed  by  slowly  (for  5  hours)  stirring  1  part  of 
powdered  potassium  bichromate  into  a  mixture  of  1  part 
of  the  product  with  10  parts  of  strong  sulphuric  acid,  and 
filtering  through  asbestos  when  cold.  The  filtrate  is 
neutralised  by  a  mixture  of  equal  parts  of  alcohol  and 
ammonia,  the  alcohol  driven  off  and  the  odoriferous 
bodies  extracted  by  ether,  from  which  they  separate  as  an 
oil  on  evaporation.      The  product  is  also  claimed. 

—A.  C.  W. 

Purine,  Amino-Dcrivalives  of;  fmpts.  in  the  Manufacture 
of.  J.  Y.  Johnson  London.  From  C.  F.  Boehringer 
and  Soehne,  Waldhof,  Mannheim,  Germany.  En«- 
Pat.  18,494,     August  9,  1897. 

The  manufacture  of  amino-purines,  by  causing  ammonia  to 
act  on  a  chloro-purine  containing  the  chlorine  in  the  alloxan 
nucleus,  is  claimed,  as  also  the  products,  as  new  compounds. 

—A.  C.  W. 

Artificial  Camphor,  a  Process  for  the  Treatment  of;  either 
iu  the  Crude  State  or  after  Re-sublimation.  T.  Bird, 
London.  Eng.  Pat.  18,698,  Aug.  12,  1897. 
The  manufacture  of  an  altered  artificial  camphor  from 
crude  terpene  hydrochloride,  is  claimed,  by  a  process 
which  consists  in  placing  it  in  a  suitable  electrolyte 
(preferably  water)  and  subjecting  it  to  the  action  of  an 
electric  current.  The  mixture  of  camphor  and  water  so 
obtained   is  then  heated  ;  the   purified  camphor  sublimes. 

—A.  C.  VV. 
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/  Pseudoionone,  Manufacture  oj  a  new  Product 

Paris,  Prat 
i  i.  1897       I  ><<    this  Journal,  1893,  542,   1-    - 

Tin  manufaUure  of  iso-  or  /8-ionone  by  treating  ionone  or 

o-iouone  or  t>ion with  more  or  less  ited  acid, 

and   the  product  «   article  of    mi  "re 

;  )     |0W8  ; —Ionone  (Eng.  Vat. 

■  17,  1088)  is  slowly  dropped,  with 

Ilt   .,,,,„  |   parts  of  cooled  sulphuric  acid 

Lture  being  allowed  to  rise  to  80  C. 

■rater,  the  solution  extracted  by 

■  on    washed,  neutralised,   and  the 

oi ...  ol   the  solvent,  steam  distilled.    Thi 

mixture  ol  ionone  and  is i e  so  obtained  is  fractionated, 

and   the   portion    boiling    between    185   -145     C,    under 

is  collected  as  crude  ie  This  may 

1„  furthi  i  purified  by  rect  j  stallisaticE  ol  the  si  micarbazone. 

iso-ionone  boils   at  127      128-5    C,  under  10  mm. 

ire,  has  the  specific  gravity  0*946  al   i:    C,  and  the 

,,„i.  v  521      The  p-brcanophenyl- 

hydraxonc  melts  at  114  — IIS  < '.,  and  the  aemicarbazoni 

\.i     w. 

the  Proa        i  Manufa  faring  ValuabU 

I h  i, Ha,    Prodm  ts  J  i '  ■  ■■      l  A    Krefl 

riania,  Norway.     !  Dg   Pat.  12,275,  Maj  81,1898. 

As  impro'  -   described   in    Eng.   Pat, 

-  in  the  application  of  a  solution 

•  >f  hypochlorite  of  soda,  potash,  or  magnesia,  to  dissolve  the 

acid-treated   seaweed,   or    in   the   use   of   an   electrolysed 

solutit t  sodium,  potassium,  or  magnesium  chlorides  or 

of  eli  iea-water.— A.  <  '•  W. 

Ttnpte.  in  /In  Manufacluri  ■  /   I  aluabl 
Produi  I  I  i.Kxefting,  Christiania, 

Norway.     Eng.  Pat.  12,277,  Maj  31, 

Tm  claim   in  for  the   improvement  in  the  mann 

prod  (Et        Pat     1 896,   U      ■-  ..  which 

lists  in  the  application  ol  solutions  ol  acid  and  alka 
in. i  more  lb  I   strength.  —  A.  C.  W. 

i  a  i  ■■.■.....     \  •',  | 

I..  \  '         tea  Rend.  126,  [28 

\  \  1 1 ..  pagt  79  1. 


through,  in  each  in  a  direction  opposite  to  thai  of  the  travel 
■  it'  the  paper.  Aa  the  paper  emerges  front  the  fourth  bath 
ii  passes  through  a  heating  chamber  so  as  to  be  thoroughly 
dried,  and  is  finally  wound  upon  a  roll. — J.  T.  D. 

Embossing  ami  Colour  Decoration  ;  Impts.  in  tht  Prepa- 
ration of  Paper/or.  chirflij  in  i  'annexion  with  P/toloi/raphy. 

M.  W.  M.|i..nal.l,  Cleveland,  Ohio.     Eng.  Pat.  J ;. 033, 
Nov.  18th.  1897. 

Papkb  «ith  a  glazed  or  burnished  surface,  or  ordinary 
si  nsitised  photographic  paper,  has  the  surface  ground 
off  by  the  careful  application,  by  hand,  of  finely  ground 
emery  or  pumice-stone,  till  the  cla/.-  just  disappears,  ami 
a  perfectly  matt  surface  remains.  The  papei  (it  -en-itised) 
can  then  be  printed  and  toned  in  the  usual  way,  or  can  be 
embossed  or  coloured,  and  give-  very  -oft  gradations  of 
tune. — J.  T.  1>. 

Photographic  and  other  Films,  Improvements  in  Apparatus 
for  Manufacturing.  II.  M.  Reichenbach,  Rochester, 
V  w  York.     Eng.  Pat  444a.  Feb.  22,  1898. 

An  apparatus  consisting  of  two  chambers,  with  a  past 
between  them,  wherein  large  sheets  of  aluminium  are  placed 
Bide  by  side  or  one  above  another,  and  are  so  arranged  that 
they  can  be  supplied  by  means  of  a  system 
rollers  passing  from  one  chamber  to  the  other,  in  either 
lion,  across  the  passage  already  referred  to.  In  the 
passage  is  a  carriagi ,  capable  of  motion  both  vertically  and 
also  horizontally  in  a  direction  at  right  angles  (,,  the  motion 
which  is  communicated  to  the  aluminium  sheets.  As  the 
9S  to  and  I'm  they  are  cleaned,  coven  d  evenly  with 
nitrocellulose  in  a  semi-fluid  condition,  coated  (alter  the 
nitrocellulose  has    solidified  through   • 

solvent)  with  emulsion,  and  finally  (the  emulsion  having 
stiffened)  they  are  stripped  of  the  coated  film,  which  i- 
wouild  upon  rol  0  be  cut  np  a-  desired.      It  is  pro- 

posed  to  give  a  thin  coating  of   pel  rpiril   or  benzene 

neb  cleansed  aluminium  plate,  to   prevent   the  nitrocel- 
lulose   from  sticking  thereto;  and  the  device-  tor -pre 
the  nitrocellulose   and   coating   the   plate    with     emu  • 
consist  ol  hoppers  with  valves  tor  delivering  the  li. pud  ami 
fat   regulating   the  thickness  of 
the  film.     In  each  eha  I   pipe,  through  which 

steam  or  a  refrigerating  Liquid  may  1 1.  to  hasten 

the  evaporation  of  the  -'Kent    of  the   nitre  .      ,,,    tju. 

solidification  of  the  emnlsii  isemaj  be. — .1.  T.  1>. 


XXI.-PH0T0GMPHY. 

VAT  I  Nl  -. 

Photo  Paper,   Plates,  and    />  Impts.  in 

ted  with,     M.  .loll,  s  and  I..  Lilienfcld,  \ 
Ma)  4th,  1897. 

d,  the  ami 
nlbuminou-  substances  of   vegetable  origin 
din.-,  gliadine)  soluble  in  alcohol,  which  are  eithi  r  depi 
on  the  pap  salted  and   afterwards  sensitised,  or 

one  bj   pouring  into  ihe  * 
■  liiiion  a  hi  Dholii    solution  i  ' 

proportion  ie.     T  1ns  .  mnlsion  is 

i  ami  dri<d.     Papei    bo  pi,  pan  d 

osltive,  is  not  Easily  scratched,  can  be 
:  perature  if  desired  without  blisti 
and  i  foi  toning.--  .1.  T.  I). 

'  freatmi  nt  oj       i  A       and 

B 

J  shot i  another. 

iud    washing   rolls    of  punted   paper, 

by 

:.ni;  and  gu 

■ 
i    ,.ud  fourth  baths,     I  he   pap<  i   is   .  il,,. 

whole  of  the  treatment,  and  the  rate  ol    •  the 

is  under  the  control  of  thi 
nth  bath-  a   stream   of  wat<  i    i 


XXIL— EXPLOSIVES.  MATCHES,  Etc. 

Cellulose,  TTydrocellulose,  and  0  .  Nitration 

[..  Vignon     t  omptes  Bend.  126.  [28],  II 

t  1 1  i  i  i  ..-I  and  it-  hydro-  and  oxy-  derivatives  are  treated 
with  ..  mixture  of  three  part-  of  sulphuric  acid  and  one  part  of 
nitric  acid  al  10  t  ..  and  the  nitration  carried  t>.  Ita  maxi- 
mum. About  equal  weights  of  product  wen  obtained  from 
weights   of  thi  I  he  products 

contained  upproximaU  lj  equal  quantities  of  nitrogi 
products  •■  wen  mablc  ";  thi  -  hill's 

reaction,  but  did   not  respond  to  this  test 
than  the  original  substances;    the  derivatives  of  cellulose 
and  bydrocellulosi    reduced    Pehling's  solution  on  boding. 
that  of  oxycellulose  a  etically  .ml  below  the  boil- 

ing point  <  au-tie  potash  ol  density  1  '3  -low  -. 
the  nitrated  cellulose,  which  dissolves  to  a  clear  yellow 
solution.  Th.  nitrate, I  bydrocellulosi  is  attacked  more 
rapidly,  and  the  nitrated  oxycellulose  more  rapidly  still, 
giving  a  brown  solution  with  evolution  of  ::;.-.  and  elevation 
of  temperature  to  about  in  C.  Distilled  with  hydrochloric 
acid,  all  three  nitrate-  g^ ,.  off  great  quantities  of  nitrous 
fumes,  and  the  distillate  in  each  case  shows  small  amounts 
of  furfural,  more  in  th.  case  of  the  oxyeellulosi 
than  with  the  other  two.  Three  successive  nitration-  of 
the  product  (well  dried  before  each  immi  rsion  in  the  acids) 

icticall)  no  increase  in  the  proportion  of  nitrogi 
1    gnu.  ol  the  dri.-i  substance  yield  ••.  of 

nitric   oxide ;he   fixation   of  11   N't     for  a   mi 
cell  rould  correspond  to  214  c.e.  of  nitric  oxide 


An*  31, 1898.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


795 


from  1  grm.  of  the  product.  It  seems,  then,  that  cellulose, 
in  its  conversion  into  bydrocellulose  or  oxyeellulose,  does 
not  undergo  any  profound  modification  of  its  molecular 
structure. — J.  T.  D. 

PATENTS. 
Danger  from  Explosion  in  J~essets  charged  with  Explosives, 
Means  for   Preventing.      The  Compagnie  Franchise  de 
l'Acetyiene  dissous,    Paris.     Eng.    Pat.  20,668,   April  5, 
1897. 
"This  invention  consists  in  filling  a   container  before   the 
introduction  of  the  explosive,  with  a   porous,  filamentous, 
pulverulent,  or  equivalent  inert  material  of  such  a  kind  as  to 
leave  between  its  component  parts  or  within   its  substance 
only  very  small  interstices."  The  explosive,  gas,  for  example, 
is  then  forced  in  and  is  absorbed  by  the  filling  substance. 

— W.  M. 

Blasting    and     Blasting     Cartridges,      Improvements:     in. 

.T.  Macnab,  London.  Kng.  Pat.  16,777,  July  15,  1897. 
A  cartridge  for  blasting  is  described,  preferably  charged 
with  meal  guncotton,  in  which  is  embedded  one  or 
more  glass  tubes  filled  with  a  strong  solution  of  ammonia. 
A  safety  tamping  pellet  of  the  same  diameter  as  the  cart- 
ridge, composed  of  common  salt  or  ammonium  oxalate,  and 
provided  with  a  hole  through  which  the  fuse  cau  pass,  is 
either  laid  on  the  top  of  the  explosive  cartridge  or  wrapped 
up  in  the  case  along  with  the  explosive.  For  use  in  coal 
pits  the  cartridge  is  enclosed  in  a  strong  metal  case,  and 
detonation  is  said  to  be  brought  about  by  an  ordinary  fuse 
without  the  aid  of  a  detonator. — W.  M. 


XXin— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Glass  Test  Tubes,  $c.  Alkaline  i    Warning  Against. 

C.  Liebermann.     Ber.  31,  [II],  1818. 

One  of  the  largest  glass  merchants  in  Germany  is  sending 
out  test  tubes  made  of  glass  so  alkaline  that  the  ordinary 
indicators  when  placed  therein  immediately  reveal  the 
presence  of  alkali.  Even  after  cleaning,  the  same  reaction 
occurs  directly  the  liquid  contents  are  boiled.  The  tubes, 
which  are  of  very  good  appearance,  clear,  easy  to  clean, 
and  never  crack,  are  suitable  for  lecture  experiments  to 
show  the  reaction  of  dyestnffs  {e.g.,  Magenta"),  with  alkali. 
Washing  with  5  per  cent,  nitric  acid  for  12  hours  is  onh  of 
temporary  utility,  alkali  being  again  extracted  when  the 
contents  of  the  tubes  are  boiled  ;  even  five  hours'  boiling  with 
the  same  acid  affords  no  permanent  remedy,  though  slight 
devitrification  is  produced. 

Preparation  rubes,  apparently 
of  the  same  glass,  employed  for 
storing  acid  dyestuffs,  become 
coated  internally  with  a  deposit 
of  the  corresponding  sodium 
compound. — C.  S. 

Measuring  Liquids.     O.  Bleier. 
Chem.  Zeit.   1898,   22,  [38], 

37G.      (See  also  this  Journal, 
1898,  272  and  376.) 

The  apparatus  consists  of  a 
burette  with  three  arms,  as 
shownin  the  figure  ;  by  its  use 
large  quantities  of  liquids  may 
be  measured  with  precision. 
Each  bulb  of  the  limb  B  holds 
as  much  as  (or  less  than)  the 
graduated  scale  of  A,  and  each 
bulb  of  C  as  much  as  A  and  1! 
together. 

In  measuring  definite  quan- 
tities of  liquid,  the  latter  is 
drawn  from  the  largest  limb  first, 
from  mark  to  mark ;  where  in- 
definite quantities  are  withdrawn 
and  the  level  remains  between 


two  marks  in  C  or  B,  it  is  necessary  to  bring  up  the 
level  to  the  mark  (next  above  or  below,  in  C),  by  blowing 
in  air  and  thus  displacing  liquid  in  A  and  B  to  C,  &e°, 
before  taking  the  reading.  The  amount  of  liquid  used  for 
the  titration  is  thus  equal  to  the  sum  of  the  readings  in  the 
three  limbs. — L.  J.  de  W. 


INORGANIC   CHEMISTRY.— 
QUANTITA  TIVE. 

Concentrated  Sulphuric  Acid  1>;i  Mercury  at  ordinan/ 
Temperatures,  Decomposition  of.  [Gas  Analvsis.j 
C.  Baskerville  and  F.  \V.  Miller.  J.  Amer.  Chem.  Soc. 
1898,20,  [7],  515. 

Reply  to  J.  B.  Pitman's  objection  (J.  Amer.  Chem.  Soc. 
20,  IOC)  to  the  authors'  former  work. 

The  acid  used  by  the  authors  in  their  work,  contained 
99  ■  65  per  cent.  H2S(  )4.  Placed  in  an  air-tight  stoppered 
bottle  with  pure  mercury,  in  24  hours  sufficient  sulphur 
dioxide  was  evolved  to  bleach  a  very  dilute  solution  of 
potassium  permanganate. 

The  action  of  sulphuric  acid  on  mercury  depends  entirely 
on  the  strength  of  the  acid.  95  per  cent,  acid  seems  to  be 
without  action  on  mercury  within  a  reasonable  time.  In 
ordinary  gas-analysis  94  per  cent,  acid  serves  very  well 
fi  ..■  desiccation,  as  it  appears  to  be  unacted  upon  by  mercurv. 

—J.  McC." 

Perehlorate.  in  Saltpetre,  Estimation  of.  F.  Freytag. 
Zeits.  fiir  offentl.  Chem.  4,  321-323  ;  Chem.  Centr.  1898, 
1,  [23],  1,203  {See  also  this  Journal  189$,  275  and 694). 

The  saltpetre  to  be  examined  is  finely  pulverised  and  passed 
through  a  silken  sieve.  The  chlorine  is  determined  in  5  or 
10  grins,  by  Volhard's  method.  A  further  portiou  (5  or 
10  grms.)  is  heated  over  a  small  flame  in  a  porcelain 
crucible  that  is  supported  in  a  piece  of  asbestos  card,  so 
that  about  two-thirds  of  the  crucible  projects  above  the 
asbestos.  After  placing  the  lid  on  the  crucible,  the  flame  is 
increased  till  a  moderate  evolution  of  oxygen  begins ;  the 
half  flame  of  an  ordinary  Bunsen  burner  is  usually  sufficient. 
In  using  the  method  for  the  first  time  it  is  preferable  to  cover 
the  crucible  with  a  small  watch  glass,  in  order  that  the  course 
of  the  reaction  may  be  observed.  After  about  20  minutes, 
or  when  the  evolution  of  oxygen  is  extremely  slow,  the  flame 
is  extinguished,  and  the  crust  adhering  to  the  lid  and  the 
upper  part  of  the  crucible  scraped  into  the  latter  by 
means  of  a  platinum  spatula.  The  crucible  i-  then  heated 
for  10  minutes,  with  three-quarters  of  the  full  flame,  and  the 
melt  made  up  to  300  e.e.  with  water.  No  appreciable 
formation  of  nitrite  is  said  to  occur,  but  it  is  recommended 
in  all  eases  to  acidify  the  solution  with  2 — 3  c.c.  of  nitric 
acid  (sp.  gr.  1*24),  which  has  been  previously  boiled,  and 
then  to  boil  for  10 — 15  minutes.  After  cooling,  the  chlorine 
is  determined  volumetrically  by  Volhard's  method,  and  the 
increase  of  silver  solution  as  compared  with  the  first  titra- 
tion indicates  the  amount  of  perehlorate.  The  iodate 
content  of  the  refined  saltpetre  is  usually  less  than  0-01  per 
cent. ;  if  it  be  appreciably  higher,  the  iodine  is  determined 
in  the  original  sample  by  means  of  potassium  iodide  and 
thiosulphate,  and  the  equivalent  quantity  of  chlorine 
deducted  from  that  used  for  calculating  the  amount  of 
perehlorate. 

It  is  stated  that  if  the  above  method  be  carefully  carried  out, 
an  addition  of  alkali  in  presence  of  magnesium  chloride  is 
unnecessary.  The  method  gives  satisfactory  results,  the 
limit  of  error  being  from  — 0-09  to  +0'08  per  cent,  of 
KClOj :  average  -  0-01  percent. — A.  s. 


Perehlorate,  Determination  of;  in  Sodium  or  Potassium 
Nitrate.  N.  Blattner  and  J.  Brasseur.  Bull.  Soc.  Chim. 
1898, 19,  [12],  539. 

The  chlorine  present  as  sodium  chloride  is  first  determined 
in  the  usual  way.  From  5  to  10  grms.  of  the  -ample  dried 
and  finely  pulverised,  are  then  heated  in  a  covered  platinum 
crucible  over  a  Bunsen  burner  for  about  15   minutes  with 
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from  8  to  15  grm».  0f  pure  calcium  oxide.  When  cold  the 
■  ■!  iu  ililut'  nitric  acid  and  the  I  ital  chlorine 
rnnned  volumetricully  or  pra\  imetrically.  The  difference 
between  the  two  chlorine  determinations  gives  the  amount 
present  in  the  form  of  peTchlorate  (or  chlorate,  if  any  be 
presi  .       tabulated   i  test  mixture!  prepared 

by  the  author*  are  vi  y. — I     A  M. 

M  >ed  l>ii  the  Chloral  Oxidation 

poch  and  M.  Austin.    Amer.  J.   Science, 

5,  m.  Centr.  1898,  l.    23],  12U3— 

1  in  method  of  estimating  manganese  by  precipitating  it 
from  its  nitrate  chlorate  has  up   to 

the  i  r  I  unsatisfactory,  and  the  authors 

that  this  i-  due  to  the  uncertain  di  i.lation  of 

tin   i  i  nd  to  mechanical  retention  by  the 

latter  of  the  slightly  soluble  chlorate.  The  latter  difficulty 
may  be  overcome  by  the  use  of  sodium  instead  or  potassium 
chlorate.  A  sample  ol  manganese  nitrute,  free  from  sulph- 
ate and  i !.  boiled  for  five  minutes  with  85  c.c.  of 
concern  tat, '1  nitric  acid  and  "i  grins,  of  sodium  chlorate,  a 
further  15  C.c.  of  nitric  acid  anil  some  more  crystals  of 
chlorite  were  'ten  added,  and  the  heating  discontinued. 
<m  -  of  the  filtrate  with  Kl  and  AS]0„  only 
0-001  prni .  of  Mti-  was  found,  although  if  the  solution  were 
boiled  for  a  longer  period,  the  loss  increased  from  it-001  to 
0*008  gnn.  'lie  authors  recommend  the  use  of  an  excess 
of  chlorate,  am!  an  asbestos  filter  for  the  filtration  of  the 
concentrated  nitric  acid  solution. 

The  author-  found  that   the    limit-  of  error  it 
manganese  by  mean-  of,  (1)  acidified  iodide,  and.  (2)  iodide 
and   !  (when  using  pore  salUof  manganese.:— (1) 

from  -  ir  iino4  to  +  0-0007  grm.  and  (J)  -  0-0004  to 
—  0-t»i<>fs  gnn.  It  the  manganese  compounds  be  contam- 
inated with  iron,  it  is  preferable  to  use  the  chlorate  method. 
A--iiming  thai  the  mi  I  in  the  chlorate 

Mill  t  ,  it  was   found  by  experiment   that   n 
— O'lMij''.  grm.  ol  Mn.  was  lost,  whilst  the  filtrate  contained 
at  the  most  on] j  grm.,  so  that  it  i-  clear  that  the 

not  consist   of  pure  dioxide.     In  order  to 
Obtain  "V  proportion  as  in  the  dioxide,  the 

autle  the  fact  that  potassium  permanganate 

at  (■•■  -nee  nf  zinc  sulphate  carefully  mixed   with 

maie  rihnte  yields  an  oxide,  which,  although  com- 

I  to  tin  alkali,  contains  the  oxygen  in  a  proportion 
exactly  corresponding  to  that  of  the  dioxide  (Wright  and 
Stake,    .1     Chem.  37  ;  El  the 

mang  in  tin  precipitate  so   obtained,  represents 

the  amount  of  manganese  originally  present  in  t! 

I  work,  the  authors  obtained   in   this 
way    vcrj  -ults     (limits    ,,f    error— 0*0019   to 

-A.S. 

Inn,  i  ■      '/ 1  r.  Aluminium,  fl*.,  Electrolytic  Separa- 

■  lirage  electr.,  1898,  i4f 

■ 

..-.  —  Iron   cannot    be 
)  'ion  to  the  electrolyte 

etie  acid  t  Becquerel  i.  alkali  and 
tartar!  Vortmann),  citric  acid   or  pyrophosphate 

solui  .  method  which  effeots   ■   com- 

plete follows: — The    solution    to    be 

1  'mini  basin,  which   sen 
cathode,  and  ins   of   a   siphon  with  nn 

diluti  'nd  in  an  adjacent    phi 

into  which  dips  ■  pi  itintun   anode,    a   •  m 
amp  ed  through  the  apparatus  for  l.t 

hours,  ami  at  thi  [en    i-    led 

tlirouph   tin    u  irtment   in  order  to  prevent  the 

Formation  ■■:  pet  mang  inic   acid.     1 'I 

boui .  ami  liih   water,  the 

man  leiu  d  on  it  it 

solution  of  oxalic  acid.  In  this  v  nous 

aie  finally  obtal  intaining  all  the  manganese,  and 

tin  othi ;  ill  the  non.  in  which  the  metals  arc  determined 


Separation  of  Iron  from  Aluminium. — This  separation 
is  best  effected  iu  a  solution  to  which  just  sufficient,  and  no 
more,  Roehelle  salt  has  been  added,  to  form  the  double 
salt.  After  making  slightly  alkaline,  a  current  of  1-6 
amp.  at  -I'l  volt-  j,  used  during  the  electrolysis.  The 
method  succeeds  even  when  phosphoric  acid  i-  present. 

Separation]  of  Iron  (am/  Manganese)  from  Nickel. — 
Ammonia  is  added  to  the  solution  of  the  peroxidised 
sulphates  until  the  precipitated  nickel  hydroxide  is  re- 
dissolved.  The  unfiltered  liquid  is  then  electrolysed  with  a 
•  urrent  of  not  more  thau  one  ampere.  After  the  nickel 
has  been  completely  deposited,  the  ferric  (manganese) 
hydroxide  can  be  filtered  off  and  weighed. 

(  obalt  cannot  be  separated  in   thi-    way,   and  chromium 
cannot  be  separated  from   iron   by  the   methods  of  Clat 
ami  Smith.     The  separation  of  zinc  from  iron  can   however. 
be  effected  by  Vortinann's  method. — J.  S. 

Mangamcte  in  Iron  and  Ores,  Use  of  Hydro/In  nric  Arid  in 
the  Determination  of.     A.  P.  Foixi  and  I.  M.  Bregowtky. 

J.  Ann  i.  (  hem.  Soe.  1898,  20,  [7]  504. 
Tut.    authors     recomuieud    the    followiug    method   for  the 
determination     of     manganese    in    iron     or     steel  :— The 
manganese  is  precipitated  in  the  usual  way  with   potassium 
chlorate,  then  a  few  drops  of   hydrofluoric    acid    are  added 
The  solution   is   then  boiled   until  the  hydrofluoric  at 
evaporated.     About   1  gnu.  more   of  potassium   chlorate  i- 
adiled,  and  the  liquid  evaporated  a  little  further.     The  liquid 
thus  obtained  filters  well,  and  the    manganese  dioxide  preci- 
pitated,   is  readily   soluble    in    ferrous    sulphate,  which  the 
authors    recommend    in  preference   to  oxalic  acid       The 
graphitic  carbon  i~  entirely  oxidisi  1.  because  the  enveloping 
i  is  removed.      In  the  ordinary  method  the  latter  forms 
a  protective  coating. 

In  the  case  of  ores  it  bas  Ix  en  Found  that  the  fust  addition 
of  potassium  chlorate  does  not  completely  precipitate  the 
manganese,  but  if,  a  minute  or  two  after  the  addition  of  the 
chlorate,  a  few  drops  of  hydrofluoric  acid  be  added,  then 
complete  precipitation  is  ensured. — J.  Met'. 

Drown's  Method  of  Determining  Silicon  in. 
G.Anchy.  J.  Amer.  Chem.  Soc.,  1898,  80;  7];  647. 
In  using  Drowns  method,  sometimes  the  silicon  is  not  all 
obtained.  It.  however,  instead  of  i  \aporation  with  I 
and  sulphuric  acids,  the  evaporation  be  performed  with 
aqua  regia  and  sulphuric  acid,  then  the  iron  salt  is  kept  in 
solution  till  the  very  last  moment,  when  it  suddenly  crys- 
tallises out  It  is  reasonable  to  suppose  that  this  method 
is  more  favourable  to  a  complete  dehydration  of  the  silica 
than  the  nitre-sulphuric  acid  process  in  which  the  iron 
sulphate  separates  ..in  before  the  complete  expulsion  of  the 
nitric  acid.  If  a  second  evaporation  be  made  before  filter- 
ing, it  may  confidently  be  expected  that  no  notabli  amount 
ica  will  escape  dehydration,  ["o  carry  oat  the  method 
the  steel  is  dissolved  in  nitro-sulphuric  acid,  then  Irjrdro- 

>rie  ncid  is  added  ami  the  mixture  evaporated  down 
rapidly  on  a  very  hot  iron  plate.  The  evaporation  goes  on 
without  bumping  or  sputtering.— J.  M 

Lead  in  Alloys,  Determination  of '.     IV,  I'.  1  up. 

and  Mining  .!.  Is'.'s.'65,     -''■]•  ••''■ 
lin.  following  method  is  described,  bj  which  it  is  stated  the 
lead  in  alloys  can  be  determined  without  first   removing  the 
tin: — <>'■>  grm.  of  soft  -older  (containing   lead  5888  and 
30  per  cent,  by  the  usual  sulphate  and  chroinate  methods 
respectively)  was  oxidised  with  nitric  acid.  20  c.c 
sulphuric  acid  added,  and  the  solution  evaporated  till  dense 
fumes  were  evolved.     The  metastannic  acid  was  completely 
dissolved.     80  CO.  of  cold   water  were  added,  tin- solution 
stirred  for  a  few  minutes  and  the  lead  sulphate  filtered  off 
on  a  Gooch  crucible.     The   result  indicated  59"00  per    •  nt . 
I  I      Thi   sulphuric  acid  filtrate  was  mad.   alkaline  with 
ammonia,  then  again  acid  with  sulphuric  acid,  but  only  suf- 
ficiently so   to  mm   methyl   on  ided  red. 
voluminous   white  precipitate    r.f    metastannic    acid    thus 

ined,  was  filtered  off,  after  first  boiling  the  liquid, 
on  ignition  over  the  blast,  pax.    stannic  oxide  equivalent  to 
II  TO  per  cent,  of  tin.     If  much  more  than  80  c.c.  of  water 
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■was  used  for  diluting  the  fuming  acid,  or  if  the  diluted 
liquid  was  allowed  to  stand  on  the  water  bath  for  an  hour 
or  so,  the  tin  began  to  precipitate  slowly.  Antimony,  when 
present  in  considerable  quantity,  comes  down  with  both  tin 
and  lead,  and  also  partly  remains  in  the  last  filtrate. 

The  author  states  that  in  determining  zinc  as  phosphate, 
lead,  tin,  and  copper,  if  present,  may  be  separated  by 
oxidising  with  nitric  acid,  expelling  the  latter  with  as  little 
sulphuric  acid  as  possible,  precipitating  the  copper  as  thio- 
cyanate,  and  removing  them  all  in  one  filtration.  Washing 
with  3  per  cent,  sulphuric  acid  to  prevent  re-solution  of  lead 
sulphate  has  no  effect  on  either  the  tin  or  copper  preci- 
pitates. This  method  is  stated  to  be  unequalled  for  accuracy 
and  dispatch  in  determining  small  amounts  of  zinc  in 
bronzes. — A.  S. 

Copper,  Analysis  of  Slimes  Deposited  during  the  Electro- 
lytic Refining  of.  A.  Hollard.  Bull.  Soc.  Chim.  [3], 
19,  470—472. 

The  slimes  deposited  from  the  dissolving  anode  in  the 
process  of  electrolytic  copper  refining  are  rich  in  silver,  and 
often  contain  gold.  Four  typical  analyses  show  in  per- 
centages : — 


Oold 

25 -SI 60 

•0337 

18*4780 

36-5210 

•0768 

24-0420 

3S-4S00 

•1020 

1S-5160 

16-5800 

•1501 
18-4750 

In  the  usual  mode  of  dry  assay,  with  litharge,  for  silver 
and  gold,  no  nitre  is  euiplo3-ed,  lest  it  should  oxidise  some 
ol  the  silver  and  carry  it  into  the  slag ;  hut  without  nitre 
there  is  always  danger  that  sulphide  and  arsenide  of  gold 
may  be  formed,  which  then  do  not  find  their  way  into  the 
lead  button  which  is  subsequently  cupelled.  The  authors 
find  it  preferable  to  make  a  dry  assay  for  gold  only,  and  to 
determine  silver  and  copper  in  the  wet  way,  as  follows : — 

Assay  for  Gold. — A  mixture  of  dried  and  powdered  slime 
<12'5grms.)  with  litharge  (50  grins.),  nitre  (10  grms.), 
sodium  carbonate  (25  grms.),  and  powdered  fused  borax 
(15  grms,),  is  placed  in  a  capacious  crucible,  covered  with 
a  layer  of  sodium  carbonate,  and  slowly  heated  to  fusion. 
A  mixture  of  20  grms.  of  litharge  and  04  grm.  of  charcoal 
is  then  added,  and  the  heat  maintained  for  a  few  minutes 
longer.  On  cooling,  the  button  of  lead  (15 — 20  grms.)  is 
cupelled,  and  the  silver  in  the  remaining  button  parted  from 
<he  gold  in  the  usual  way.  The  fusion  must  not  be  stirred 
with  an  iron  rod,  as  that  may  reduce  antimony,  which 
prevents  the  effective  cupellation  of  the  lead. 

Assay  for  Silver  and  Copper. — 5  grms.  of  the  dried 
powdered  slime  in  a  porcelain  boat  are  heated  gradually  to 
redness  in  a  glass  tube  through  which  a  current  of  chlorine 
is  passed,  and  the  operation  is  stopped  when  no  more  volatile 
chlorides  sublime.  The  residue  in  the  boat  consists  of 
chlorides  of  gold,  silver,  copper,  and  lead.  It  is  treated 
with  water  acidulated  with  nitric  acid,  which  dissolves  the 
cupric  chloride  ;  this  solution,  with  5  c.c.  of  sulphuric  acid 
added,  is  evaporated  almost  to  dryness,  the  residue  taken 
up  with  20  c.c.  of  nitric  acid,  and  diluted  with  water  to 
300 — 350  c.c,  and  the  copper  determined  electrolytically. 
The  silver  chloride  is  dissolved  on  the  filter  by  washing 
with  120 — 140  c.c.  of  a  20  per  cent,  solution  of  potassium 
cyanide,  and  the  solution  made  up  to  200  c.c.  Of  this, 
50  c.e.  are  diluted  to  300  or  350  c.c,  and  the  silver  deposited 
by  electrolysis.  Several  assays  for  silver  and  copper  can 
lie  conducted  at  once. — J.  T.  D. 

Bismuth,  A  New  Method  of  Determining.     L.  Vanino  and 
F.  Treubert.     Ber.  1898,  31,  [9],  1303. 

On  wanning  and  at  the  same  time  stirring  a  mixture  of 
alkaline  formaldehyde  and  a  bismuth  salt  solution,  the 
hismuth  is  completely  precipitated  as  metal. 

A  slightly  acid  solution  of  the  bismuth  salt  is  mixed  with 
formaldehyde  and  a  large  excess  of  caustic  soda  solution 
<10  per  cent.)  is  added.  The  mixture  is  heated  on  a  water- 
bath  with  continual  stirring,  until  the  precipitated  bismuth 
has  settled  and  the  liquid  has  become  quite  clear.     More 


formaldehyde  and  caustic  soda  are  added  and  the  mixture  is 
heated  over  the  open  flame  for  a  few  minutes.  The  precipitate 
is  repeatedly  washed  with  water  by  decautation  and  is 
pressed  to  a  metallic  mass  with  a  glass  rod.  The  bismuth 
is  collected  on  a  tared  filter  or  in  a  Gooch  crucible,  washed 
with  absolute  alcohol  and  dried  at  105°  C.  If  the  heating 
over  the  open  flame  be  continued  too  long  the  liquid  is  apt  to 
become  yellow,  but  this  is  without  influence  on  the  result  of 
the  analysis. 

The  reaction  is  applicable  for  the  separation  of  bismuth 
from  other  metals,  such  as  aluminium,  zinc,  &c — J.  McC. 

Nitrites  in    Water,    Method  of  Determining.     L.   Robin. 
J.  1'harm.  Chim.      1K98,  7,  [12],  575-577. 

The  method  is  based  on  the  well-known  reaction  between 
nitrites  and  alkaline  iodides,  in  solutions  acidulated  with 
acetic  acid,  the  equivalent  of  iodine  liberated  beiug  titrated 
with  thiosulphate  solution  in  the  usual  way.  50  c.c. 
of  water  arc  taken,  2  c.c.  of  a  20  per  cent,  solution  of 
chemically  pure  potassium  iodide  solution  added,  and  then 
2  c.c  of  glacial  acetic  acid ;  after  agitation,  the  mixture  is 
allowed  to  repose  for  exactly  half  an  hour  before  titration. 
By  this  method  0-000005  grm.  of  nitrous  acid  in  50  c.c.  or 
0  0001  grm.  per  litre,  may  be  determined.  Waters  con- 
taining hydrogen  sulphide  should  be  first  precipitated  with 
silver  sulphate  and  then  distilled,  one  volume  of  distillate 
being  collected  from  every  two  volumes  of  water  originally 
taken.— J.  O.  B. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Organic  compounds,  Use  of  I'hloroglucol-vaniltin  Solution 
for  Detecting  Sulphur  and  Nitrogen  in.  P.  X.  Raikow. 
Chem.  Zeit.  1898,22,  [38],  377-379. 
The  author  has  previously  shown  (Chem.  Zeit.  22,  20)  that 
an  alcoholic  solution  of  phloroglucol- vanillin  serves  as  a 
reagent  for  detecting  the  presence  of  halogens  in  organic 
compounds,  and  he  now  shows  that  the  same  solution  will 
serve  to  indicate  the  presence  of  sulphur,  by  a  red 
coloration,  and  of  nitrogen  in  amines,  hydrazines,  and 
hydrazo  compounds,  by  a  yellow  colour. — L.  J.  de  W. 

Guaiacum  as  a  Re-agent  for  Oxidising  Agents,  On  the 
Value  of  Tincture  of.  P.  Breteau.  J.  Pharm.  Chim. 
1898,  7,  [12J,  569—575. 

Although  tincture  of  guaiacum  has  long  enjoyed  a  reputa- 
tion as  a  reagent  for  oxidising  agents,  for  blood,  cupric 
sulphate,  hydrocyanic  acid,  ozone,  and  other  bodies,  it  is 
found  that  the  characteristic  blue  reaction  is  given  by  so 
many  other  substances,  or  may  be  so  modified  by  details  of 
manipulation,  as  to  be  apt  to  lead  to  fallacious  deductions. 
Even  the  reaction  originally  described  by  Schoenbein,  the 
production  of  an  intense  blue  colour  when  equal  volumes  of 
the  tincture  of  guaiacum  and  aerated  oil  of  turpentine  are 
mixed  and  then  shaken  with  water,  is  not  found  to  give 
invariable  results.  Thus,  if  the  tincture  be  first  diluted 
with  water  before  adding  the  turpentine,  no  reaction  is 
obtained.  The  guaiacum  and  turpentine  blood  reaction  of 
Van  Deen,  which  has  been  much  employed  for  the  detection 
of  minute  quantities  of  blood,  is  also  found  to  be  unreliable, 
since  the  colour  is  not  due,  as  hitherto  supposed,  to  the 
action  of  oxyhemoglobin  on  the  guaiacum,  but  to  the 
presence  of  a  very  stable  body,  which  is  also  present  in 
milk.  The  reaction  may  be  obtained  perfectly  from  blood 
serum  deprived  of  oxyhemoglobin,  and  from  the  whey  of 
milk.  In  the  same  manner  traces  of  many  other  bodies,  such 
as  minute  quantities  of  copper  sulphate,  ether,  alcohol,  ben- 
zene, and  animal  charcoal,  give  an  immediate  blue  colour 
with  the  guaiacum  turpentine  test.  It  is  also  observed  that, 
although  the  well-known  "  guaiacum  paper  "  gives  the  blue 
reaction  for  ozonised  air,  the  colour  is  not  produced  if  the 
same  tincture  of  guaiacum  be  exposed  on  porcelain,  or  in 
narrow  capillary  tubes  to  the  same  air.  Thus  it  is  evident 
that  the  paper  itself  plays  an  important  part  in  the  reaction. 
It  is  shown  that  tbis  guaiacum  test  paper,  in  its  various  modi- 
fications, develops   a   blue  colour   under   so   many  diverse 
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conditions,  that  it  i-  utterly  worthless  for  special  tests  such 

as  th f'>r  blood,  hydrocyanic  acid,  nr  phosphorus. 

Prom  these  observations  it  i-  evident  thai  the  gnaiacnm 
reaction  cannot  be  relied  upon  a-  giving  results  from  which 
definite  deduction-  may  In-  obtained.— J.  ' '    B 

turn  Spirit  from  Baku,  Detection  of  Di-isopropyl  in. 
'  '.  Asehan.     Berichte,  31,  [U],  1801—1803. 

;  thor  has  already  shown  r«  'hem,  Zeit,  1897,  -S8)  the 

abnormal  character  of  the  hydrocarbon  fractions,  boiling 
70  i  „  of  Russian  petroleum.    An  examination  or 
the  fraction  67' — 59  C.  nowreveals  the  chief  constituent  as  . 
di-isopropy]  or  tetramethylethane,  the  sp.  irr.  at  17 '5   being 
0-66485,  and  ti  igcloselj  with  thai   of  synthetic 

668)  of  b.p.  js   (  .    The  chlorination  pro- 
ducts  "i   this    hydrocarbon,  on    separation   by   fractional 
distillation,  gave  two  main  fractions,  boiling  at  117  — 119  I 
and    128°— 125    I      respectively,   th"   chlorine   content   of 

which  averaged  29*5  percent — the  the tical  percentage 

in  ('6ll1;i('l.  In  sp.  gr.,  the  lower  fraction  —  0-8769  at 
•ji  <  .  —  in  arh  approaches  the  vain.—  0*878  I  at  19  C. — 
determined  by  Pawlow  for  tertiary  di-isopropyl  chloride. 
Onlj  negative  results  wereyielded  by  this  fraction  when 
examined  for  the  nitrolic  acid  reaction;  but  the  higher 
tii  n  gave    a    brown-red    coloration    under    the   same 

Ir.-atn 

1 1»  di-isopropyl  prepared  by  the  author,  reacts  with 
chlorosolphonic  acid  at  the  ordinary  temperature,  becoming 
completely  dissolved  with  brisk  evolution  of  hydrogen 
chloridi  The  reaction  is  of  a  more  complex  nature  than 
the   I  of  a   sulphonic  acid,   the   Byrupy    product 

depositing,  in  ice  water,  an  oil  soluble  in  ethi  r  and  smelling 

of  fusi  l  oil  and  sulphur.     Ii  turns  green  in  the  ail 
in  pn  lence  of  dilute  acid,  and  by  it*   rapid  decolorising 
action  mi  |i-  nnanganate,  appears  to  be  an  unsatun 
pound.     The  isopentane  (b.  p.  30)  from   Baku  oil. 

i  ad   the    author   remarks   thai,   should 

iiiin  hydrocarhous  be  found  thus  sisceptible  to 
attack,    the    theorj    of   their    resisting    power  will    need 
i 

ylpentamethyleni     in    <  'minium*    Petroleum    Spirit. 
ii    Asehan.    Berichte,  31    [11"    1803 

Is  attempting  to  t.  rm  nitro  products  without  theopplii  i 

i  a  fraction  tian  petroleum  spirit 

C.  ■   0-71  15;  b.p.  71    1 1.— with  six  volumes 

of  I iog  nitric  acid,  the  acid  liquid  was  found  to  dei 

crystals,  melting  ai  186  t  ..  anil  consisting  ol 
succinic  arid.  The  filtrate,  on  dilution,  j  ielded  ■  pn  cipitate 
soluble  in  aloohol  and  ether,  having  an  odour  of  camphor, 
and  in.  i'i  '  -mall  in  quantii 

\   quantity  ol  acetic  anid   «a-  also 
tin- 


i  In  heating  the  same  fraction  (60  grm-.)  with  ordinary 
concentrated  nitric  acid  a  considerable  quantity  (4grms.i 
of  nitrobenzene  was  produced. 

The  formation  of  the  above  oxidation  pro  hut-  is  only 
compatible  with  the  presence  of  methylpentamethylene  in 
the  BUbstance  examined. — C.  S. 

Di/esluffs,  Nairn  ai  and  Artificial;  Scheme  fur  the 
Anal y sis  of '.  A.  G.  Kota.  t  h.'m.  Z.it.  22,  [44],  1898, 
437—443. 

Tin  fir-it  part  of  this  paper  refers  to  the  analysis  of  separate 
dyestoffs,  the  second  to  that  of  mixtures.  Tne  principal 
method  consists  in  the  study  of  the  behaviour  of  the  dyestuff 
ou  reduction,  and  more  particularly  it-  action  in  very  dilute 
solution  (,1  :  10,000)  towards  a  solution  of  Btannons  chloride 
and  hydrochloric  acid.  The  a  pieous  or  alcoholic  solution 
is  diluted  to  about  1  :  10,000,  and  5  c.c.  of  this  arc  treated 
with  4 — 5  drops  of  concentrated  hydrochloric  acid  an  1  the 
same  quantity  of  a  10  per  cent,  stannous  chloride  solution 
obtained  by  dissolving  tin  in  hydrochloric  acid.  The 
mixture  is  shaken  and  if  necessary  heated  to  boiling.  It 
the  solution  does  nol  decolorise  entirely,  the  dyestofl  is  to 
b  -till  further  diluted  or  a  further  quantity  of  stannous 
chloride  added.  Accepting  Armstrong  and  Nietski's  quinonc 
theory  it  would  appear  that  under  certain  condition-,  stan- 
nous chloride  reduces  those  dye-tuffs  which  can  be  referred 
to  the  mono-  and  di-imido  type-,  whilst  tho-e  in  which  one 
oxygen  atom  i-  replaced  by  a  divalent  carbon  group  are  not 
reduced.  Thus  considering  O  :  1!  :  O  as  an  o-  or  yi-quinone, 
dyestoffs  belonging  to  the  nitro,  nitroso,  aso,  and  quinone 
iiui.lc  groups,  i.e.,  having  the  constitution  'i  B  X.  | 
quinone-imide)  or  .  Xi;  X.  (qujnone-di-imide)  arc  re- 
ducible, whilst  oxyqninone  and  triphenyl-methane  dy.-tufl- 
0:B:Ci  (oxycarboqu  I  .N    B:C       midocarbo- 

quinone),    arc    not    reduce. I.     The    reduced    solution 

neutralisation  with  pota-h  lye  i-  treated  with  a  few  drops 
of  ferric  chloride  or  i-  shaken  with  air.  Some  solutions 
remain  unchanged, whil-t  in  other-  the  dyestuff  is  regenerated. 
Belonging  to  'he  former  are  the  nitro,  nitro-..,  and  azo 
dyestuffe  which  give  stable  amines  on  reductions,  whereas 
the  latter,  the  quinone-imido  derivatives,  forming  leneo 
derivative-,  arc  easily  oxidised.  The  non-reducible  dye-tuff- 
can  be  further  divided  into  two  classes,  the  oxycarboquin 
and  the  imidocarboquinone  derivatives.  The  latl 
the  magentas,  acridines,  &c,  which  on  treitmenl  in  hot 
aqueous  solution  with  cau-tic  pota-h  lye  an  d  or 

precipitated,    whil-t    the    former,    bv    virtue    of    their 
character    give    coloured    -alt-    with    alkali-   usually  easily 
soluble  in  water.     Dyestoffs  can  thus  be  divided  into  four 
groups,  to   which    two   or  three   large   -ub -divisions  be] 
having   similar   chrontophores,   the  difference-   depending 
upon  the  different  -all   forming  croup-  amido,  ion 
boxyl,  or  sulphonic  acid.     I  in  of  these 

by  ether  or  by  means  of  suitable  fibres,  as  will  be  shown 
later.    The  dyestuff  is  examined  by  the  help  of  the  following 

table-. 


Tauh  k.—Cla*sification  of  Organic  Dyeetufft. 

A  portion  of  the  aqueous  or  aqueous  alcoholic  solution  of  the  dj-estuff  is  treated  with  hydrochloric  acid  and  then   witb 
lond'.'  solution. 


Thi 

ucible  livc-i 

tub  h. 
i  with  ferric 


Group  I. 


.1  colour  returns, 
rtnffs, 
;    II. 

tutU. 


ilcin  with  nydrochloric  acid  alone. 

3l  nlTs. 

A  portion  ot  th.  original  solution  i-  tn>-itc  i  with  2 1  per  cent. 

-  ssary. 


i  ora 

[mldooarboQnlnone  dyestoffs. 

Group  III. 

ml  tn- 
plii-n 
aeri.ini.--.  quinolines,  ami  ibio. 
\i  ily.-lnlls. 


No  precipitate,  the  ...lour 

Oxyi  i  ail-. 

Group  IV. 

lidsted  diphenyl-methsiiQ 
dyestuffa,  oxj  -iu(T», 

(Including  n  ttural 


:  alines  are  only  deeolorited  with  diillculty,  the  solution  01  Oft  quite  colour].  —  . 
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Table  R 

Group  I. — Dyestuffs  Reducible  with  Stannous  Chloride  and  Hydrochloric  Acid,  the  Colour  not  Returning  on 

Oxidation . 


Kitro-dyestuffs  R.N02.    Yellow  or  orange  dyestuffs  f 
soluble  in  water,  dyeing  wool  and  silk  directly,  but 
not  cotton.     The  aqueous   solution  tends  to  de-  i 
colorise  with  hydrochloric  acid.    On  partial  reduc  ' 

lion  with  hydrochloric  acid  and  stannous  chloride,  I  Nitrophenols  insoluble 
they  give  red  nitro-amido  derivatives  (nitro-ainines)  I  in  ether  in  presence 
or  nitrophenols  turning  red  in  potash  lye L    of  KOH 


Xit>'o-n mines  soluble  in  ether  in  presence  oO    xT  j>   xr 
KOH ;  .fl.JS.a 


e.g.  Aurantia 


\ 


fVnsidphonnted,  sola-") 
ble  in  ether,  in  pre-  > 
,     sence  of  acetic  acid. ) 


Mil 


ICitroso-dyest tiffs  O  :  II :  N.OH 
usually  insoluble  in  water.    Dye  indirectly 


j  Sulphonated,  in  every  case  insoluble  in  < 

L    ether I 

Brown  or  green,  (  Unsulplionated,  insoluble  in  alcohol,  soluble  in  ether  in  presence  of) 


e.g.  Victoria 

Yellow. 

Naphthol 

Yellow  S. 


Give  a  l     acetic  acid. . . 
(L^rtnn™  cactlon?^?™ ."?. .!?. .  !?!!??l***«"**  soluble  in  water,  insoluble  in  ether { 

f  The  solution  is  coloured,  the") 

colour  being  extracted    by  (Unsulphonated   amido 
C    a 


dilute   acetic  acid.     Basic  I     azo  dyestuffs 


dyestuffs 

I  Coloured  solution 


Azo  dyestuffs  R.N:N.R.    Recognisable  as 
not  belonging  to  either  or  the  two  fore- 
going subdivisions.    Their  aqueous  solu- , 
tion  treated  with  potash  lye  and  extnicted 
with  ether  behaves  as  follows 


is  not  extracted™6  doS^ES  £"*£•«£? 
acetic  acid.     Xeutral  d»«-  f    containing  a  carboxy 

stuffs' "..)    *rouP 

Unsulphonated,  so-  ( /%,_„„„ 
h.ble  in  ether  j0^??0 
from  dilute  acetic  1 


,N:R:N.NHR' 


e.g.  Xaphthol 
Green  B. 

e.g.  Bismarck 
Brown. 


O :  R :  X.XHR'        e.g.  Sudan  I. 


Colourless  solution, 
acetic  acid  does 
not  extract  any. 
thing.  Acid  dye- 
stuffs 


acid  . 


Sulphonated,  in- 
soluble in  ether 
from  dilute  acetic*] 


with 
group 


attylig 
C  indi 


Dye  cotton  \ 

ndirectly  S 

_>ye  cotton) 

indirectly  $ 

fDye  cotton} 


Nbn-amidated,    un-)    directly    $ 
changed  by  HX02t)  Dye  cotton  \ 
C    directly   $ 


('Dye  cotton) 

acid j  Amidated,        react)  indirectly  ) 

I      with  HN02 ;  Dye  cotton  > 

L  v.    directly   J 


Diamond 
Yellow. 

Chrysamine. 
Bordeaux  B. 

Azo  Blue. 

Fast  Yellow 
N. 

Congo  Red. 


*  Some  amido-azo  dyestuffs  (Aniline  Yellow)  behave  like  neutral  dyestuffs,  but  differ  from  these  in  being  decolorised  by  nitrous  acid. 

t  The  presence  of  an  amido  group  is  detected  by  treating  j  c.c.  of  tne  warm  solution  with  2—3  drops  of  a  1  per  cent,  dilute  acetic  acid  and 
the  same  quantity  of  a  1  per  cent,  potassium  nitrite  solution.  Amido  derivatives  are  decolorised  or  the  colour  is  modified,  whilst  non- 
amidated  compounds  remain  unchanged  or  are  not  further  affected  than  by  acetic  acid  alone. 

Table  C. 
Group  II. — Dyestuffs  Reducible  with  Stannous  Chloride  and  Hydrochloric  Acid,  the  Colour  Returning  on  Oxidation. 


The  aqueous  or  alco- 
holic solution  (5  c.c. 
of  a  strength 
1:10,000),  is  treated 
with  4 — 5  drops  of  a 
20  per  cent,  potash 
Jye  and  extracted 
with  10—15  c.c.  of 
ether.  This  solution 
washed  with  water 
(once  with  an  equal 
volume  if  the  ori- 
ginal solution  was 
aqueous,  but  )2  —3 
times  if  alcoholic), 
shows  the  following 
reactions : 


r 


The  solution  is  col' 
oured  or  colourless, 
but  imparts  the  ori- 
ginal colour  to  5  per 
cent,  acetic  acid 
when  shaken  with 
it. 

Basic  Dyestuffs.— Dye 
wool  from  an  alka- 
line bath. 


Coloured.— The  colour 
is  not  extracted  by 
acetic  acid. 

Neutral  Dyestuffs.— 
Insoluble  iu  water, 
soluble  in  alcohol ; 
dye  the  fibre  from 
an  indigo  vat. 


Colourless,  acetic  acid 
does  not  extract 
anything. 

Acid  Dyestuffs.— 
Soluble  in  water, 
dyeing  wool  from  an 
acid  bath. 


The  solution  is  easily 
reduced  by  hydro- 
chloric acid  and 
stannous  chloride  in 
the  cold 


i  Oxazines   (free  from 
sulphur) 


The  solution  is  only 
reduced  with  diffi- 
culty and  frequently 
imperfectly.  It  re- 
quires to  be  warmed, 
and  an  excess  of 
hydrochloric  acid 
and  stannous 
chloride 

f  Bluedyestuffs  affected 

by     warm     hydro- 

I     chloric  acid 

|  Red  or  blue  dyestuffs  " 
!      unchanged    by   hy- 
drochloric        acid  ; 
i     give     isatine    with 

^    nitric  acid    „ 

f Unsulphonated.    — 
Soluble  in  ether  in 
presence   of    acetic 
acid 


|  Thiamines       (contain 
I      sulphur) 

Indulines.  —  Blue 
colour  with  concen- 
trated sulphuric 
acid  giving  a  blue 
solution  on  dilution 
with  water* 

Safra  nines,  —  Green 
colour  with  sul- 
phuric acid  turning 
blue  and  then  violet 

.    on  dilution 

>         Indophenols 


f    /R'\o 

)      ^  R  =  N- 

/  B'  V 


B 


\r/" 

R 


w/ 


R  =  U 
R 


Indogenides 


Oxazones 


Hi'/ 
\C 


> 


e.g..  Meldola's  Blue. 
e.g.,  Methylene  Blue. 


e.g.,  Spirit-soluble 
Induline. 


e.g.,  Safranine  T. 
extra. 


e.g.,  Indophenol. 


O         e.g.,  Indigotine. 


Sulphonated.   —  Not 
soluble  in  ether  .... 


fEasily  reduced  by 
I     stannous      chloride 

and      hydrochloric 

J     acid 

I  Reduced  with  diffi- 
I      Culty    by    stannous 

chloride  and  hvdro- 
L.    chloricacid 


XK  C  0 

C  Sulphonated 

J  Indogenides. 

j  Sulphonoted 
L         Thiazines. 

£  Sulphonated 
i  Indulines. 


e.g.,  Fluorescent  Blue, 
Orcein, 


e.g.,  Tndigocarmine. 

e.g.,  Thiocarmine  R. 

e.g.,  Water-soluble 
Xigrosines. 


is  'J^t^tototo*^  iU"ieil'  ,MSiCityi  tUe  f0raer  Canbe  "Crated  by  ammonia  and  extracted  by  ether,  whitot  potash 
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Tun  i 
Group  UI.—Dge$tuffg  not  Reduced  by  Stannous  Chloride  and  Hydrochloric  Acid  having  th* 
Tnudoqitmont  carbonchromophore  .  .V  :  11 :  C: 


■ 

alcoholic 
notation 

of  the 

dyeMufT 
is 

with 

lye.  fin 'I 

extracted 


■ 

Tin- 
colour    is      extracted 

/•     - 

|K«-      wool 

from      an       alkaline 

(Nil  i  bath 


■nt.1 

.lit 
on-  I 


non-flui 
i  real  solution.    Thi 
tion   in    acetic  acid  is   turn 
flnoreeoent.       Tl  I 

i     by  I 
potash,  i    by  I 

nydrocl  J 

Colourless,  greenish,  fluorescent,  1 
.  thereal  solution.  Theaqi  i 

■  ■   pitated    by  !    <.-,.,,/;„„., 

\     only     il  '■'""* 

ohanged  by  hydrochloric  acid.  , 

Nitric  -I  fed 

r    c  loured     non 
flii-i  real  solution 

The  acetic  acid  extract  is  red- 
dish-violet*  blue,  and   | 

fluorescence.  The 
aqueous  Bolution  is  generally 
decolorised  bjr  potash  on 
warming,  and  is  turned  yel- 
low by  hydrochloi  ic  u  d 
(with  the  exception  of  the 
phenylated  rosanilim 


i- 1 


phonoted). 


(im.-nl-  , 


C  (  x- 


B     X  — 


eg.  Anrs 


.;■..  Phosphme. 


Magi  nta 


.    | 

i 

i    . 

''I'stt'ffs. 

i  ■.!•■    in    watei  i 

soluble  in  alcol 


Mi.-  ethereal  solution  is  i 

and  does  noi   Quon  see, 
rhe  solution  in  ac 
pink  and    Quore*             I 
aqni  ous  solution  is  decolorised 
by  potash  

The  ethereal  solution  is  yellow, 
ami  does  no!  fluon  so  .  The 
■ 

and  non-fluorescent,  and  is 
unaltered  by  aque  iui  acids 
or  alkalis 


Pyronhua  (are  turned') 
yellow     l-.v     nyd 
chloric 

Bhodatninee      (unsul- 

fihonated,  are 
i'-l»d      I'.v 
chloric  acid). 


(unsul-  ; 
•   unaf- 
hydro*  ! 
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> 

R  / 


ne  G. 
aim  s. 


Quinophthalont  8  ' 
(nnsulphoni 
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Th 


■ 

Scld   ,]■  ■ 

anything.    Acid  l>»>  - 

water,  and    M- 
From   mi  scio    I  ii( 




&1f 

L~  - 
111 

ill 


Fellow  dyestulh  soluble  in  water,  without") 

I                         unchanged  by  aqueous  acids  > 
alts ) 
Water  soluble  dyestuffs,  reddlah  violet, 

di  i  olorised  bj  potasl 

it].-  :i (T< ■■  ■  t ■  •<  1  by  hydrochloric  acid . 

Bed  or  \  lol<  l  dyi  rtuffs  gii  ing  Buorescenl  i 
aquei                       ni  I  alfeoted  by  i 
I    or  only  ^lik-laly ) 


tab  '- 


i:     \ 


Sit  /  jilt . 
Quiimphtli'tlinux. 

■ 
i 

Sufjili 

Shoda 


initio 
line  Yellow. 


.      .  Water  soluble) 
Quinoline  Yellow. 

:;  i 
ilamine  R. 


t       \ 


e  ?  r  \  fellow  or  orange  dyestuffs  giving  i  lore  or  i 

£~r  |  leoua  solutions,  dyeing!*  Thiaeol*.^  I    e.g..  IViiuulino. 


,  —  „*    .  iu"     '<  '  ■'  'i  '   nw  ""1 11     i"f  UVVlt:*    9UIUI 

ml  cotton  directly. 


1  ■  Miiis  Borberine  and  Plavaniline,  are  noi  ;is  yet  understood,  they  are  probably  c  impounds  inter* 

nee. 
i  an  troneralfo  sulphonated,  withthi  i  (.caption  of  Thioflavine  T.  which,  although  i  ilubk  In  ethi  r.dyes  wool  from 

b  ith. 

Tiros  E. 
not  reduced  by  Stannous.  Chloride  and  Hydrochloric  Acid  having  th>  Otyquinonecarbon- 
chromophore  () :  11 ;  ( ' . 
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With  the  help  of  the  foregoing  tables,  the  dyestuff  in 
question  is  assigned  to  the  particular  group  or  sub-division 
to  which  it  belongs,  and  is  then  further  identified  by  one  of 
.the  published  tables  of  dyestuffs.  It  is,  however,  to  be 
borne  in  mind  that  these  tables  only  contain  some  of  the 
many  dyestuffs  now  on  the  market.  It  may  thus  be 
necessary  to  examine  the  solution  spectroscopically  or  to 
decompose  the  dyestuff  into  simpler  or  more  easily  re- 
cognisable components.  For  example,  the  various  phthaleins 
may  be  recognised  by  boiling  the  solution  with  potash  and 
zinc  dust,  and  examining  the  filtrate  after  neutralisation 
with  acetic  acid,  for  bromine  or  iodine.  An  alternative 
method  is  to  heat  the  dyestuff  with  lime  to  redness,  dissolve 
in  nitric  acid,  and  examine  the  solution  for  the  halogen. 
The  detection  of  sulphur  to  distinguish  for  example  thiamines 
from  oxa/.ines  is  effected  by  fusing  the  dyestuff  with 
potassium  nitrate,  dissolving,  and  examining  the  filtrate  for 
sulphates.  If  the  dyestuff  be  reducible  by  stannous  chloride, 
the  solution  is  freed  from  tin  by  sulphuretted  hydrogen,  and 
the  filtrate  is  examined  for  the  reduction  product.  Thus 
picric  acid  yields  triamidophenol,  which  on  treatment  with 
ferric  chloride  gives  blue  amido-di-imidophenol.  Azo 
dvestuffs  on  reduction  give  at  least  two  primary  amines 
which  frequently  can  be  separated  by  ether.  The  reduced 
solution  after  removing  the  tin,  is  treated  with  an  excess  of 
potash  and  extracted  with  ether.  The  unsulphonated 
amines  are  removed  whilst  the  sulphonated  ones  remain  in 
the  aqueous  solution.  The  latter  can  be  recognised  by 
giving  characteristic  azo  compounds  with  certain  diazo 
derivatives.  For  example  sulphanilic  acid,  obtained  by  re- 
ducing Naphthol  Orange,  gives,  when  combined  with  tetra/.o- 
diphenyl  chloride,  a  yellow  telrazo  dyestuff,  naphthionic 
acid  gives  Congo  Red  and  certain  bydroxysulphonated 
amines  such  as  2 : 1' : 3',  C10HS .NH..OH. S03H  give  a  violet 
colour  (Diamine  Black  R,  &c).  The  presence  of  a  p- 
diamine  is  recognised  by  the  thiazine  reaction  (feme 
chloride  and  hydrochloric  acid  in  presence  of  sulphuretted 
hydrogen),  and  in  non-amidated  dyestuffs  this  reaction 
affords  a  means  of  distinguishing  between  mono-  and 
disa/.o  dyestuffs.  It  is  also  possible  to  decide  in  this  case 
whether  a  sulphonic  acid  group  is  in  the  side  or  middle  ring, 
since  in  the  former  case  a  thiazine  is  formed  which  in 
presence  of  potash  can  be  extracted  by  ether,  whereas  a 
sulphonated  thiazine  remains  in  the  aqueous  solution. 

The  analysis  of  mixtures  is  a  more  complicated  problem, 
and  the  only  methods  already  known  are  microscopical 
examination,  projection  on  to  sulphuric  acid  or  moistened 
paper,  and  absorption  by  filter-paper,  &C.  The  two  chief 
reagents  suggested  by  the  author  are  ether  aud  wool.  With 
regard  to  separations  by  the  former,  100  c.c.  of  the  dyestuff 
solution  are  treated  with  1  c.c.  of  20  per  cent,  potash  lye 
and  then  extracted  with  three  times  the  volume  of  ether, 
which  is  repeated  until  the  ether  is  colourless,  even  after 
acidifying  with  acetic  acid.  The  aqueous  alkaline  solution 
containing  the  acid  dyestuffs  is  neutralised  with  acetic  acid 
and  subsequently  examined.  The  ethereal  solution  is 
washed  with  very  slightly  alkaline  water,  and  extracted 
with  one-third  of  its  volume  of  5  per  cent,  acetic  acid,  which 
is  then  evaporated  on  the  water  bath  ;  the  residue  contains 
the  basic  dyestuffs.  Some  dyestuffs,  even  after  extraction 
with  acetic  acid,  remain  in  the  ether,  which  in  this  case  is 
itself  evaporated.  In  presence  of  caustic  potash  it  fre- 
quently happens  that  some  (very  few)  acid  or  rather  neutral 
dyestuffs  pass  into  the  ether,  e.g.,  spirit  soluble  Quinoline 
Yellow,  Indophenol  Blue,  the  different  Sudans,  &e.  In 
extracting  with  ether,  the  choice  of  an  alkali  is  not 
immaterial.  The  safranines,  for  example,  require  potash, 
whilst  the  magentas  are  basified  by  ammonia ;  the  indulines, 
oxazines,  and  acridines  are  basified  by  very  dilute  ammonia, 
whilst  dyestuffs  like  Chrysoidine,  Bismarck  Brown,  Rhoda- 
mine  8.,  Victoria  Blue,  &c,  are  dissociated  in  their  dilute 
aqueous  solutions.  Hence  the  dilute  aqueous  solution  is 
first  extracted  with  ether,  then  treated  with  1  per  cent, 
ammonia  aud  extracted,  subsequently  with  concentrated 
ammonia,  aud  finally  with  20  per  cent  potash  lye.  A 
further  separation  depends  upon  a  difference  of  solubility 
in  water  and  ether.  When  the  ethereal  solution  is  shaken 
with  an  equal  volume  of  water,  some  dyestuffs  are  extracted, 
whilst  others  less  soluble,  or  quite  insoluble,  remain  in  the 
ether.     Acridiue  Yellow  can  in  this  way  be  separated  from 


I'hosphine.  By  means  of  successive  extraction  with  ether, 
the  acid  dyestuffs  contained  in  the  original  aqueous  solu- 
tion fall  into  three  groups:  1.  Those  extracted  by 
ether  in  presence  of  1  per  cent,  acetic  acid.  2.  Those 
•  extracted  in  presence  of  sulphuric  or  hydrochloric  acid. 
.3.  Those  insoluble  in  ether.  In  this  way  it  is  possible 
to  separate  Erythrosine  from  Roceellme  and  from  Bor- 
deaux B.  and  Direct  Yellow  from  Congo  Brown  and 
Congo  Red.  If  the  mixture  consists  exclusively  of  acid 
I  dyestuffs,  a  fourth  group  has  to  lie  taken  into  consideration, 
viz.,  dyestuffs  having  so  feebly  an  acid  character  that  they 
t  can  be  extracted  from  the  neutral  solution  by  ether,  like 
I  Sudan  I,  Orchil,  and  Sudan  G.  In  this  manner  Sudan  G 
can  be  separated  from  Victoria  Yellow,  and  Orchil  from 
Eosin.  Moreover,  by  extracting  the  ethereal  solution  with 
water,  a  further  separation  can  be  effected  ;  for  example, 
picric  acid  from  Martius  Yellow  (dinitronaphthol  is  only 
very  slightly  soluble  in  water)  and  Diamond  Black  from 
Xaphthol  Orange.  The  fractional  addition  of  ammonia 
may  also  be  resorted  to.  When  the  separation  cannot  be 
effected  by  ether  recourse  is  had  to  wool.  All  basic  dye- 
stuffs  are  taken  up  by  woollen  fibres  from  a  faintly  alkaline 
or  neutral  bath,  whilst  acid  dyestuff>  are  left  in  "the  bath. 
The  solution  of  the  dyestuff  (1 :  1000)  is  made  alkaline  with 
ammonia  (4 — 5  drops  per  100  c.e.  of  solution'),  awl  a  skein 
of  wool  is  immersed  in  it  and  boiled  for  3 — 5  minutes.  A 
second  skein  is  then  immersed,  and,  if  necessary,  a  third,  so 
long  as  the  wool  is  dyed.  The  solution  contains'  the  dyestufi' 
acids.  The  wool  is  boiled  first  in  very  weak  ammonia, 
subsequently  in  pure  water,  and  is  then  extracted  with  hot 
5  per  cent,  acetic  acid.  This  solution  is  evaporated  on  the 
water-bath,  when  the  basic  dyestuffs  remain  as  a  residue. 
Either  the  dyeing  or  extraction  can  he  carried  out  frac- 
tionally, since  some  dyestuffs  attach  themselves  or  are- 
removed  more  easily  than  others.  Wool  acts  more 
effectively  in  the  separation  of  acid  dyestuffs.  A  0-1  per 
cent,  solution  of  the  dyestuff  is  acidified  with  hydrochloric 
acid  (4 — 5  drops  of  concentrated  hydrochloric  acid  per 
100  c.c),  and  successive  skeins  of  wool  are  immersed  for 
'.i — .">  minutes  in  the  boiling  solution,  as  above.  The  solution 
contains  the  indirect  mordant  dye-tuffs.  The  skeins  are 
washed  first  with  dilute  hydrochloric  acid,  subsequently 
with  water,  and  are  finally  extracted  at  the  boil  with  5  per 
■  nit.  ammonia,  which  then  contains  the  direct  dyestuffs.  A 
complete  separation  is  only  effected  by  repeating  this  treat- 
ment, since  some  of  the  indirect  dyestuffs  are  absorbed  by 
the  fibre.     It  is  possible  thus  to  separate — 


Direct  . . . 
Indirect  . 


Bordeaux  B. 
Eluocyanine. 


Biebrich  Scarlet. 

Cochenilk-. 


Acid  Yellow. 
Saffron. 


By  dyeing  in  a  neutral  or  more  or  less  strongly  acid  bath 
further  separations  can  be  carried  out.  For  example,  the- 
following  dyestuffs  can  be  separated  : — 


Dye  from  neutral      Alkali  Violet. 

bath. 
Dye  from  acid  bath  Ponceau  0  R  B. 


Acid  Violet  Orehill. 

IBS. 
Xew  Coccine.     Bordeaux  B. 


With  a  strongly  acid  solution  (1  c.c.  hydrochloric  acid 
per  200  c.c.  of  solution),  the  following  separations  may  be 
made  :  — 


Dye  from  strongly  acid  bath Bordeaux  s. 

Dye  from  weak-acid  bath Orange  G. 


Bordeaux  B. 
Methyl  Orange. 


In  all  these  cases  the  wool  is  washed  with  pure  water, 
faintly  acid,  or  strongly  acid  water,  according  to  the  nature 
of  the  dye-bath,  the  fibre  subsequently  being  extracted  with 
hot  dilute  ammonia,  which  may  also  be  carried  out  frac- 
tionally. In  certain  eases,  when  neither  ether  nor  wool 
give  decisive  results,  it  is  necessary  to  employ  cotton. 
Amongst  direct  basic  colours  for  cotton  are  Pyronine, 
Rhodamine  (partially),  aud  Tbioflavine,  whilst  acid  colours 
are  Cureumine,  1'ixine,  Carthamine,  the  tetrazo  dyestuffs, 
&c.  For  the  separation  of  direct  from  indirect  cotton  dye- 
stuffs,  the  cotton  is  boiled  for   10  minu'es  in  the  neutral  or 
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fainth   alkaline  i soap)  bath,  and  tbeu  repeated!;  "allied 
with    boiling    water.      The    following    dyestuffs    can    be 
ittd  in  this  manner: — 


Dye  cot ' 
Dye  cotton  ind 


i    i  low. 
:..w  K. 


Cotton  Yell 

no  H. 


11}  varying  the  conditions  of  acidity  or  tlie  strength  of 
the  hath  it  is  also  possible  to  effect  separations ;  t.g.,  Brfl- 
lintl,  i  easily  dyed  from  an  arid  bath  with  hydro- 

chloric  acid,  whilst'  Brilliant    Yellow   only    does   BO  with 
difficulty.     Ii  i  •  ith(  i  ■  ther,  wool,  nor  cotton  lead  to  separa- 
tions other  solvents  most  be  made  use  of,  such  as  petroleum 
,  amyl  alcohol,  chloroform,  and  the  method  employed 
of  ether.    Thus,  by  means  ofpetn  leum 
ether  it  is  possible  to  separate  Eotrin  from  Martins  Yellow. 
■Tin    Qualitativt    Analysis  of  Coal   Tar  Colouring 
Matters."  in  A.  G.  Green,  this  Journal,  1893,  3. 

_T.  A.  I.. 

Citric  Acid  in  Vegetabh  Juices,  Wine,  and  Mill:,  Detection 
0J  i,  Denige*  Bev.  chim.  Analyt.  appl.  6,  [7], 
110— US  .  Analyst,  1898,  23,[S67],  161. 

, ,  pi  nnanganates  and  in    an   aoid 

medium,  citric  acid  forms  with  mercury  a  c pound  in- 

soluble  in   presence  "i   mercuric  sulphate.     A  method  of 
detecting  citt  ic  aoid,  based  on  this  reaction,  is  applied  by  the 
or  as  follows  :--- 

In  Vegetable  Juices. — A  few  drops  of  (he  juice  are 
diluted  with  I — 5  CC  of  water,  and  heated  to  boiling  with 
1  c.c.  of  mercuric  sulphate  solution  (mercuric  oxide,  S  (inn-. ; 
huric  .i-  i.i.  -ii  e.c. :  water,  100  ec),  5  to  6  drops 
of  a  2  pet  cent,  solution  of  potassium  permanganate  are 
then  added,  or  1  drop  if  the  solution  be  \cry  dilute,  when  if 
citric  acid  be  present,  the  liquid  is  decolorised,  and  a  whiti 
precipitnti  rormi  I  0'  i  mgrm,  of  citric  acid  may  be 
detected  in  this  waj 

Quantities  oj  Citric  Acid  in  presena  of  a  large 
amount  of  Tu  larii  Icid.—oc.c.  of  a  3  per  cent,  solution 
of  the  average  -ample  are  heated  with  1  c.c,  of  -  per  cent. 

I lallL'aliat'  .    until    the    lllixtlllr    aeipnre-    a     hronn    tinge, 

and  a    lew   bubble*  Of   pi-    ale  e.'olve.l.      I  In    ,|,  e.ilurisatioD, 

1  c.c.  ol  o  sulphate  solution  is  added,  and  the 
liquid  again  heatxdto  boiling.  A  distinct  white  turbidity 
is  obtained  iu  preset t   less  than  0*5  per  cent,  of  citric 

acid. 

/„    it,,,,  _io    i  c.   of  the  wine  arc  well  shaken  with 
1—1*8  grm.  of  lead  peo 'Xide.  an, I   J  c.c,  ol  the  men 
sulphate  solution.     The  liquid  is  filtered,  and  S — C  e.c  of 

the    tiltrate   heated    to    boiling    and    treated    with    I  drop   (if 

pen  litional  drops  being  added  in  succession 

on  ensues.     With  normal  win. -a  ven  slight 

hue  ■-  formed,  due  to  the  traces  <  5—6  cgrms.  per  lure  |  of 

citric  acid,  which  are   stated  to  1  In 

I  a.  I    grm.    per    litre,    of    eitrie    acid,    a    distinct 

turbidit\  is  produced,  and  above  0'4  grm.  pel  litre,  a 
flocculent  precipitate. 

In  Mill. — 10  c.C.  ol  milk,  L'  re  ,|  a  .",  per  cent,  solution 
of  sodium  metaphosphate,  and  8  cc.  "f  the  mercuric 
sul]  i       and    filtered,   the   first 

iui  i  ted.     S     6  e  e,  of  the  filtrate  are  1"  al  id 

to   b  ken   np   with  successive  drops  of   per- 

inan.  i    citric    acid,  a    distinct    white 

turbidit*  addition  of  -1  or  .'>  drops  in  the 

milk,  whilst    with   8 — 10   drop-,   a    tloculciit 

white  pn  pained  bj   a   yellow 

coloration,  which  ma}  be  removed   b)  hydrogen  peroxide. 
Acetic,  tartai  i  other  sub- 

stance* likely  to  ■  ■    in  a  ;  d  'I"  not  interfere  with 

the  reaction, but  chlorides,  bromid  es,  musl  !>•■ 

fir-t  removed  bj  silvei  sulphate,  and  if  oxalic  acid  or  other 
sul-  hie    of   reacting   on   mercuric   sulphutc   be 

present,  th  ■  mixture  musl  be  tii-t  oxidised  in  an  acetic  acid 
i'v  a  slight   excess  of  permanganate,  which  is    hen 
i  bj  hydrogen  peroxide,  before  the  tesl  is  applied. 

—A.  8. 


Saccharine  in   Beer   and  other  Liquids,  Detection    of.     A. 
Herzfeld   and    1'.    Wolff.      Zeits.   d.    Vcreins.  d.  deut- 
Zuckerind.  1898,  558,  through  Woch.  f.  Brau.,  15,  [85], 

335—336. 

Tilt:  authors  have  examined  certain  methods  or  tests  for 
the  detection  of  saccharine,  more  especially  with  the  view 
of  ascertaining  the  presence  (or  absence)  of  this  substance 
in  beer.  The  most  simple  test  is  the  intense  sweetness  of 
the  residue  obtained  by  extracting  the  beer  with  ether  and 
evaporating  the  latter.  It  was  found,  however,  that  by 
extracting  heirs,  known  to  be  free  from  saccharine, some 
latvnlose  passed  into  the  ether  solution  and  yielded  a  sweet 
residue.  Bernstein's  reaction,  which  is  based  upon  the  fact 
that  a  green  fluorescence  is  obtained  by  heating  the  ether 
residue  with  one-and-a-half  times  its  weight  of  re-orcinol, 
plus  a  few  drops  of  concentrated  sulphuric  acid,  and  then 
making  the  solution  alkaline  with  soda,  is  useless,  because  all 
1  ■  us  contain  resin-,  which  also  give  the  green  fluorescence. 
Th,  methods  of  Wauters,  and  of  Herzfeld  and  Reischauer, 
are  also  unreliable  from  a  similar  cause  ;  the  former 
depends  upon  the  formation  of  salicylic  acid  by  fusing 
saccharine  with  an  alkali,  and  in  the  latter  the  sulphur 
in  the  saccharine  is  i  xidised  into  sulphuric  acid,  and  tested 
for  in  the  same  way.  The  writers,  however,  find  that  the 
following  method  is  satisfactory.  Haifa  litre  of  the  beer  is 
acidulated  with  a  few  drops  of  phosphoric  acid  solution, 
and  it  is  then  well  shaken  for  fifteen  minutes  with  twice  its 
volume  of  ether.  The  ether  i-  separated,  evaporated  to  a 
small  hulk  ia  few  c.e  i.an.l  is  then  brought  on  to  a  plug 
of  asbestos.  This  is  dried  at  100°  C,  and  placed  in  a 
suitable  sublimation  apparatus.  The  saccharine  sublimes 
and  the  above  tests  may  b  applied  to  the  sublimed 
product. 

out  of   180  beers  analysi  it  than  60  contained 

saccharine.  Quantitative  estimations  were  found  to  be 
impossible. 

It  is  interesting  to  note  that,  after  the  l~t  of  October, 
the  use  of  saccharine  in  food  materials  will  he  forbidden  in 
Germany.— YV.  P.  S. 

While  PFiites,  prepared  by  the  Dccolorisation  of  Red 
Wines  In/  Animal  Charcoal,  Reaction  for  Identifying. 
A.  Bimm.  Jour.  Pharm.  el  Chim."  1898,  8,  [1], 
9—11. 

Tin.  author  ha-  observed  the  presence  in  animal  chan 

of  a  soluble,  oxidising  substance,  which  is  extracted  by  the 
wine  during  iis  treatment  for   decolorisation.      This   nib* 

stance  gives  most  of  the  reactions  for  nitrates,  and  it  is 
proposed  to  utilise  the  blue  coloration  given  with  dipheiiy- 
lamine.  for  the  identification  ofwines  s,,  treated. 

The  reagent  is  prepared  by  dissolving  0-10  grm.  of  di- 

phciiylamine  in  100  c.c.  of  sulphuric  acid  1:4.  and  making 
up  the  s,,inti,,n  to  500  i.e..  with  acid  of  sp.  gr.  1*848.  Two 
c.c.  of  the  reagent  are  placed  in  a  porcelain  capsule,  of  such 
a  size  that  the  bottom  is  covered  to  a  depth  01  I  or  6  nun. 
six  drops  of  the  win,-  aie  then  allowed  to  flow  down  the 
si, i,  -  ol  the  capsule,  and  the  formation  of  a  blue  ring  at  the 
circumference  of  the  liquid  indicates  the  presence  of  matte* 
extracted  from  the  char. 

All  the  samples  of  suspected  wines,  examined  by  the 
author,  showed  the  blue  coloration  with  dipheii}  lamine, 
whilst  genuine  while  wines  gave  no  reaction. — J.  W.  B. 

tii  latin  in  ( 'hoi  olatt .  Hi  in  tion  of'    P.  <  lafroy.    J.  l'harm. 
Chim.  1898,  8,  [1],  7—9. 

W'iikn  ch late  is  adulterated    with  5  per  cent,  of  gelatin. 

it  is  possible  foi  the  manufacturer  to  add  in  per  cent,  of 
wat.i.  without  in  any  way  altering  the  appearance  of  the 
article.  (  onsequently,  if  the  chocolate  shows  on  analysis  I 
mm  high  percentage  of  water,  adulteration  with  gelatin 
may  he  suspected.  If  a  quantity  of25grms  of  the  chocolate, 
mixed  with  1 1  hi  c.c.  of  hot  water,  gives  a  solid  mass  on  cooling, 
gelatin  is  probably  present  in  considerable  quantity.     : 

ran  ea-ily  he  identified  l.y  treating  5  grmfi    Ol  cl olate  with 

n  8.0.  ol  water,  and  adding  5  c.c.  of  a  10  per  cent,  solution 
ol   Ii  ad  acetate.      If  gelatin  be  present,  the  filtrate  will  give 
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a  yellow  precipitate  on  treatment  with  a  few  drops  of  a 
saturated  aqueous  solution  of  picric  acid.  Occasionally, 
however,  the  amount  of  gelatin  is  so  small  that  the  whole 
of  it  remains  behind  in  combination  with  the  tannin  of  the 
cocoa.  In  this  case,  the  fatty  matter  must  he  extracted 
from  Io  grms,  of  chocolate  by  means  of  ether,  and  the 
residue  treated  with  100  c.c.  of  water  ;  5  to  10  c.c.  of  a  10 
per  cent,  solution  of  caustic  potash  and  10  c.c.  of  lead 
acetate  solution  are  then  added.  The  compound  of  gelatin 
and  tannin  is  soluble  in  potash,  and  is  not  completely 
precipitated  by  the  lead  acetate.  The  gelatin  may  there- 
fore be  detected  in  the  neutralised  filtrate  by  means  of  picric 
acid. 

The  reaction  of  gelatin  with  picric  acid  is  said  to  be 
extremely  delicate;  the  presence  of  theobromine  does  not 
affect  the  result,  as  this  alkaloid  gives  no  precipitate  with 
picric  acid.  Since  pure  cocoa  contains  about  50  per  cent,  of 
fit,  a  rough  idea  of  the  quantity  of  gelatin  which  has  been 
added  to  the  chocolate  can  be  obtained  by  deducting  the 
sum  of  the  sugar,  water,  and  double  the  fat,  found  by 
analysis,  from  100. — J.  F.  B. 

y aphtha  (Petroleum)  Ada's,  Some  Properties  of  the  Salts 
of  the;  and  Qualitative.  Distinction  of  the  latter  from 
Sa'ti  of  the  Fattti  Acids.  K.  Charitschkow.  J.  russ. 
phys.-c'hem.  Ges.  29,  691 ;  Chem.  Centr.  1898,1,  [28], 
1191. 

See  under  III,  page  751. 


OR  GAN1 C  CHE. MIS  Tit  Y— QUANT IT A  TI I  E. 

Paraffin.  Commercial ;  Determining  the  Solidifying  point 
of.      K.   Eissliug.      Chem.  Rev.  Fett-  u.    Marz-Ind.   5, 

[J],  87— 88. 

Replying  to  Singer's  criticism  (this  Journal,  1898,  609) 
the  author  points  out  that  the  only  important  novelty 
claimed  by  him  is  the  agitation  of  the  paraffin  by  stirring 
with  the  thermometer,  a  modification  which  increases  the 
immunity  from  external  influences  and  consequently 
enhance-  the  reliability  of  the  method. 

In  connection  with  the  influence  on  results  of  the  depth 
of  substance  in  the  toting  glass,  his  experiments  show  that 
this  i-  uegligeable,  the  solidifying  point  of  one  and  the  ~;i m.- 
sample  of  paraffin  differing  by  only  0*1°  ( '.  (53*1  — 
53'2°  C.)  when  the  quantity  was  varied  between  "25  ami 
80  grins,  and  the  depth  in  the  "lass  between  20  and  60  mm. 

— C.  s. 

Parcflin,  Quantitative  Estimation  of  in  Distillates  from 
Crude  Petroleum  ami  Brown  Coal-Tar.  D.  Holde  and 
A.  Allen.  Mitth.  Konigl.  tech.  Versuchsaust,  16,  [2], 
97— -113. 

Tin:  experiments  detailed  in  the  paper  wen'  instituted  in 
order  to  ascertain  whether  the  method  previously  adopted 
(this  Journal,  1897.  362)  is  generally  applicable  to 
products  of  the  brown  coal  tar  indu-ti;y  as  well  as  those 
from  petroleum  ;  and  also  to  test  the  method  proposed  by 
Aisinmann  (Chem.  Rev.  Fett-  u.  Har/.-Ind.  4,  106),  and 
tin-  experience  of  Eisenlohr  in  connection  with  the 
volatility  of  paramo  from  brown  coal-tar  (this  Journal, 
1S97,  701). 

It  was  found  advisable,  in  the  ease  of  oils  containing  a 
jnoderatel)  high  proportion  of  paraffin,  to  ascertain  the 
approximate  quantity  of  alcohol-ether  mixture  required  for 
tlie  solution  of  the  oil  and  precipitation  of  the  paraffin  at 
—  in  to  —  21  ('.,  by  a  preliminary  experiment,  and  then 
dissolve  the  oil  at  room  temperature,  this  procedure  result- 
ing in  a  more  complete  separation  of  the  paraffin  when 
immersed  in  the  refrigerating  mixture. 

Also,  in  the  case  of  semi-fluid  to  solid  paraffin  masses 
(mixtures)  it  was  found  preferable  to  reduce  the  quantity 
tested  from  3 — 10  grms.  to  0"5— 2  gnus.,  the  samples 
fa  liug  dissolved  :it  room  temperature  in  ether  (avoiding 
an  excess),  an  equal  volume  of  absolute  alcohol  being  then 
added  before  cooling.  If  too  consistent  to  filter,  the  sub- 
stance was  diluted  with  a  little  alcohol-ether  (1  :  1). 


The  precipitated  paraffin  was,  in  every  instance,  re- 
dissolved  in  petroleum  spirit  (b.p.  .'i0  C.)  and  carefully 
evaporated  on  the  water-bath,  traces  of  water  being  removed 
by  the  aid  of  alcohol  and  evaporation. 

The  investigation  of  the  relative  solubility  of  hard 
paraffins  in  alcohol  and  alcohol-ether  showed  that  the  former 
has  a  greater  solvent  power  than  was  assumed  by  Aisin- 
mann, 100  parts  dissolving  0-1— 0"  19  part  at  20  C,  and 
0-015— 0-017  pari  at  -15  C.  Alcohol-ether  is  a  more 
powerful  solvent,  100  parts  taking  up  0-03— 0-C6  part  at 
-19  to  -ill  ('.  In  either  case  the  solubility  of  the 
paraffin  increase-  as  the  melting  point  falls. 

fin  conclusion  arrived  at  by  the  authors  respecting  the 
applicability  of  the  alcohol-ether  method  forthe  examination 
of  petroleum  distillates  is  affirmative,  so  far  as  the  paraffins 
melting  above  48  (  .  (candle  paraffin)  are  concerned.  For 
the  softer  kinds  the  quantitative  results  obtainable  by  the 
method  arc  relative  merely  and  not  absolute. 

No  appreciable  volatility  at  105°  C.  was  detected  in  any 
of  the  sample-  of  paraffin  examined,  with  the  exception  of 
some  specimens  of  brown-coal  tar  paraffin  supplied  by 
Eisenlohr,  which  suffered  a  loss  of  from  3-lto7'43per 
cent.  This  loss  can,  however,  be  reduced  by  ceasing  to 
apply  heat,  when  the  odour  of  the  solvent  is  no  longer 
manifest,  and  by  completing  the  drying  in  the  desiccator. 

When  applied  to  several  samples  of  crude  paraffin  and 
distillates  from  brown-coal  tar,  supplied  by  Krey,  the  alcohol- 
ether  method  gave  results  from  1  to  i!  per  cent,  higher  than 
those  yielded  by  the  same  products  in  actual  work  in  the 
refinery,  a  concordance  regarded  as  sufficient  to  render  the 
method  suitable  for  technical  use. 

A  re-examination  of  the  Aisinmann  alcohol  method 
confirmed  the  authors'  opinion  of  its  inferiority  to  that 
in  which  the  alcohol-ether  mixture  is  employed. — 0.  S. 

Aniline,  Quantitative  Estimation  of:  Note  on.  M.  X. 
Scbapochnikoff.  Rev.  Gen.  des  Mat.  Col.  1898,  2,  [18], 
213—214. 

REINHABDT  (Chem.  Zeit.  17,  1S93,  and  Zeits.  Anal.  (hem. 
33,  1894)  has  described  a  method  for  estimating  aniline 
quantitatively,  by  brominating  with  a   solution  of  potassium 

Inornate,  the  amine-  being  dissolved  in  excess  of  hydro- 
bromic  aeiii  solution. 

The  author  has  improved  this  method  by  employing 
commercial  potassium  bromate,  which  can  be  obtained  very 
pun-,  instead  of  making  it  in  each  experiment  a-  in  Rein- 
hardt's  method.  A  solution  of  8  grms.  of  KBr03  per  litre 
is  used,  and  to  dissolve  the  amine  1  grin,  of  base  i-  taken 
for  60  grin-,  of  hydrobromic  acid  of  25  per  cent.  HBr. 
This  solution  is  diluted  so  that  1  litre  contains  10  grms.  of 
base. 

Control  experiments  are  made  with  pure  aniline  dis- 
tilling at  182°  C.  and  with  pure  /i-toluidine  of  m.  pt.  4.V  C. 
The  bromate  solution  is  run  into  the  amine  solution  until, 
after  allowing  the  precipitate  to  settle,  the  colour  is  just 
yellow.  If  much  toluidiue  is  present,  the  end  point  is  rather 
difficult  to  see,  owing  to  the  precipitate  and  the  solution 
being  slightly  red.  The  table  on  next  page  shows  some  of  the 
results  obtained  by  this  method,  usiDg  mixtures  of  aniline 
and  toluidine. 

The  results  are  calculated  from  the  formula — 


Where  p  =  Total  weight  of  ba-es  employed. 
x  —  Weight  of  aniline. 
(=  Xo.  of  c.c.  of  KBr03  Solution  when  pure  aniline 

is  used. 
t>  =  Xo.    of   c.c.     of    Kllrit;    solution    when   pure 

toluidine  is  used. 
n  =  Xo.   of   c.c.   of   KBrO,  solution  used    in   the 

experiment. 

(and  t'  are  determined  in  a  separate  experiment.  The 
potassium  bromate  solution  doe-  nut  change  during  a 
month. 

o 
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Mixture  Prepared. 

Total 

e.c  of 

lit.  of 

Aniline, 

Weight  of 

Amines. 

KBrO 

-       ' i on. 

Differ. 

Toluidine.             Aniline. 

Toluidine. 

1  .'lit. 

PorCcnt. 

18*0 

lllil 

— 

0*5 

;.7'ii 

— 

— 

89 

l 

ii'.-, 

:.i-7 

99*8 

■i  n-:; 

l'n 

98 

2 

0*8 

98*1 

'..-•  1 

•t  ill 

'.'7 

3 

II-.-, 

:•.-,'.', 

:-7'<i 

0*9 

4 

-  ii".! 

l  ii 

li.", 

.'. 

0*2 

:;;■- 

'.'17 

-  II'. '1 

rj 

!'l 

i; 

0*2 

:r7'.; 

-II'.-, 

li 

7 

0*2 

92*8 

-l.'l 

Is- ' 

1*8 

^J 

8 

0*2 

91*7 

-  ir.'l 

Is'i 

]  *8 

'.M 

!l 

0*2 

:;7'i 

D0*8 

-  ii".- 

18*0 

00 

10 

0  2 

-.1 

j.i 

0*2 

88*0 

i  II' 1 

1 1*0 

I," 

7" 

SO 

0*2 

.'!.•'■  1 

7ii'l 

s   II' 1 

60 

0*2 

81*1 

|O*0 

10*0 

:,ii 

B0 

8-2 

89*2 

19*9 

-n-i 

-'II 

12*0 

... 

.,'_• 

"7    1 

Hi'2 

140 

;.. 

0*2 

:;..'u 

nil 

I'll 

18*0 

20 

02 

28*8 

20 -] 

+  11-1 

-'■" 

18*0 

to 

90 

0*2 

21*8 

9-7 

-  ii-:- 

— 

100 

0*0 

■*:•- 1 

^ 

Formii     An, I.    Determination   of,    in    presence   of   easily 
,  i      liable  i  'i    i  nil   Sub  lances.     A.  Leys,     Hull.  Soc. 
i.  [8  .  19,472—478, 

'I'm  method  depends  on  the  precipitation  of  mercorons 
' i ■  ■  1 1 1  a  hoi  solution  of  merenrio  acetate,  the  formation 
of  one  molecule  of  mercurous  acetate  Hj  (C,HsO)j  corre- 
sponding with  t Me  destruction  of  one  molecule  ..f  formic 
:,,-i,l  B.COOH.  The  reaction  occurs  with  very  weak 
,  of  formic  acid,  preferably  not  over  1  percent.; 
tin-  authors  have  assured  themselves  of  the  accuracj  of  the 
method  in  the  cases  of  mixtures  of  formic  acid  with  acetic 
acid,  ethyl  or  methyl  alcohol,  formaldehyde  or  acetaldehyde. 
iJetnila  arc  a-  follows  i 

,,,„/  Acetic  Acid*.-  'I'll.'  total  aciditj  of  the 
solution  is  first  determined  in  terms  ..f  acetic  acid.  If  the 
solution  contain  much  acetic  acid  and  but  little  formic,  ir 
should  !»•  diluti  >l  bo  ..-  to  correspond  with  :i  total  acidity  of 
20  I..  30  percent  ;  but  if  the  formic   acid   be  as  high  us 

.,i  .  ih   the  amount  ..i   the  a. 
acidity   .•<   the  diluted  solution  Bhould  nol   In-   more  than 
2  per  cent,    in   ilii-  diluted  solution    10  c.c    ire  measured 
mi..  ;i  beakci   "t   aboul  300  c.c.  capacity,  furnished  with  a 

ik;  ■• 30  c.c  of  a  20  per  cent,   solution  of 

mercuric  acetate  are  added,  and  distilled  water  added  up 
to  the   100  c.c.  mark.    The  whole  is  then  heated  jusl  to 
obullition   (which  should  take  teven  oi  eight  minuti 
then   allowed   to  cool   and   t..  stand    for  'J  l    hour-.    The 
collected  in  a  funnel  with  a  pi  is  «.«.l 

in  ill.- n.  ck  (using  the  filtrate  to  rinse  th  ml  com- 

i 
2  per  cent,  ol   glacial  I,  three 

with   alcohol  alone,   an. I   three  or   four  times   with 
anhydrous  ether.     It   i-   then  dried  in  a  vacuum,  rapidly 
the  funnel   iuto  nitric  acid  diluted 
with  :m  equal   volume  of  water,  and  the   mercurj    in  an 
aliquot  portion  of  tin-  solution  is  determined  by  precipitating 
oHcoling  ii"    calomel  on  n  filter, and 
lly  as  possible  nl  100  C. 
'■••/  mi, I   Alcohol. — The  acidity    is  detei 
1  i  dilution  to  1  "r  2  percent.    The  piocess  is 
above,  save  that  2  c.c.  ..f  jflai  ,..l  acetic 
tl  i  mi  rcuric  acetate.-  -.1   T.  I>. 

Earthnul   ■  \        1/  ihod  of  Determining  in 

■  ■tl>,      ■  ■  (him.  In. I.    I89R,  0, 

Iv   place  of    BeiMU  which    the   author   linds    in 

incapable  of   dcti  ol  i  ent.   of 

earthnul  ml  In  a  mixture,  tie  following  proci  ss  bused  on  the 

. 
..i   the  ..il  are  saponified   bj  being   healed   n  an  enamelled 
iron  dish  at  1 10   I '..  with  a  miitnn 

dissolved  in   I    r  i         of  water  and  5  c.t    ol    ,1c.. hoi 


-  t  .  M. 

(:lf.  ).  The  inns-  is  well  stirred  with  a  spatula  and  (In- 
heating  continued  until  the  -nap  becomes  dry.  When  cold, 
the  Boap  is  transferred  t..  a  flask  and  mix.. I  with  100  c.c. 
of  alcohol  (36  i  previously  saturated  with  potassium 
arachidate  al  ll  to  12  C.  The  flask  i-  warmed  under  a 
reflux  condenser  until  the  -•  >:i •,■  jusl  dissolves,  and  is  then 
left  for  1 2  hours  al  a  temperature  of  IS  C.  The  precipitate 
i-  filtered  off  and  recrystnllised  in  the  same  waj  from  tho 
ii.,l  alcohol.  It  is  then  collected,  transferred  In  9 
llask.  and  boiled  with  50  c.c.  of  water  containing  romc 
hydrochloria  acid,  in  order  n>  liberate  the  arnchidic  ■ 
Ih.-  latter  is  subsequently  extracted  with  petroleum  spirit  in 
a  separating  funnel,  and  aft  -r  evaporation  of  thesolvcnt, 
dried  al  100  C.  and  weighed,  li-  melting  point  should  not 
be  lower  than  72  ('.  Since  edible  earthnul  oil  contains  in 
the  mean  4*55  pel  cent,  of  arnchidic  acid  the  proportion  of 
thai  nil  in  the  mixture  under  examination  can  be  readily 
calculated  from  the  result.     (See  Analyst,  21,  330.) 

—  ('.  A.  M. 

Ftttltf   Adds,  Separation  of  Saturated  from  Unsaturated. 

K.  I  arn-teiner,  Z.  it-.   Untersuch.   Nahr. n. Genussmittel, 
1898,  1,  [6],  890—8! 

1  s  place  i.i  the  various  modifications  of  the  method  depend- 
ing on  the  solubility  of  the  lead  -alts  ,,i  the  unsaturated 
fatty  acids  in  ether,  the  author  has  devised  :.  means  of 
separation  in  which  benxeue  lakes  the  place  of  ether. 
preliminary  experiments  hnvins  shown  that  the  lead  salts 
of  the  saturated  fatty  i variably  less  soluble  in  the 
former  than  in  the  latter.  The  following  method  of  makiug 
the  determination  was  adopted:     I'rmn  0*6  to   l   gn 

the  fal  "a-  Baponified  in  an  Erlenmoyei  flask  with  alcoholic 
ib,  the  -i. lotion  neutralised  with  acetic  acid.  an. I  aftei 
evaporation  of  the  aloohol,  tho  soap  was  dissolved  in  about 
Km  c.c.  of  bo  I i r > ■_*:  water  and  precipitated  with  80  c.c.  of  it 
boiling  solution  of  lead  acetate  (containing  iiIkpuI  I  grm.). 
When  cold  the  liipiid  i-  filtered  and  the  residue  in  the  llask 
and  on  the  filter  washed  with  cold  water,  freed  from  (he 
hitter  a-   completely  a  and  dissolved  in  50  c 

hot  benzene.  The  solution  i-  left  at  the  ordinary  tempera- 
ture for  about   15  minutes,  and   i-   then  cooled   foi    aboul 

2  hours  al  8  to  12  C.  In  ..r.lei  to  separate  the  liquid  limn 
the  orystsllinc  deposit,  the  t!a-k  is  closed  with  a  cork 
having  l""   holes,   through  one  of   which    passes   a    short 

:  In  ml.,',  whilst  the  other  holds  a  tube  reaching  to  the 
bottom  of  the  llask.  and  having  its  exterior  end  benl 
downwards  outside  the  flask.  The  interior  opening  of  this 
tube  is.  covered  with  a  plug  of  cottonwool  which  serves  tu* 
a  Alter,  and  the  liquid  is  drivrn  upwards  through  this  hj 
forcing  air  into  the  ila-k  through  the  short  straight  tube. 
Wh.n    the   liquid    has    been    removed    as    c pleteh    as 

ble  in  this  way.  the  flask  i-  washed  with  in  c.c.  ..I 
benzene  al  aboul  10  C,  which  is  also  expelled.  The  pre- 
cipitate is  then  dissolved   in  25  c.c.  ol  hoi  benzene,  again 


Mil?.  31,  18U8.] 
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cooled  for  an  hour  at  8"  to  1 2°  C,  and  the  liquid  again  filtered. 
In  the  same  way  a  third  precipitation  and  filtration  are 
carried  out,  so  that  altogether  from  120  to  130  c.c.  of  the 
benzene  filtrate  are  obtained. 

The  liquid  fatty  aeids  are  recovered  from  the  united 
filtrates  by  shaking  the  latter  with  10  per  cent,  hydrochloric 
acid,  washing  twice  with  water,  filtering  the  solution  of  the 
fatty  acids  through  cotton-wool  into  a  flask  and  distilling 
off  the  benzene  in  a  current  of  hydrogen.  The  solid 
fatty  acids  are  determined  by  heating  the  lead  salts  in  the 
flask  with  25  to  30  c.e.  of  benzene  for  a  short  time,  then 
adding  10  per  cent,  hydrochloric  aeid,  continuing  the  heating 
for  about  15  minutes  under  a  reflux  condenser,  washing  the 
solution,  ami  evaporating  the  benzene. 

When  free  fatty  acids  are  to  be  examined,  the  best  method 
is  to  dissolve  them  in  benzene  and  to  heat  the  solution 
under  a  reflux  condenser  with  lead  hydroxide  obtained  by 
precipitating  a  solution  of  lead  acetate  with  sodium 
hydroxide,  washing  the  precipitate  with  water,  alcohol,  and 
ether,  drying  it  at  a  gentle  heat  and  finely  powdering  it. 
The  proportions  required  for  one  part  by  weight  of  solid 
and  of  liquid  fatty  acids  are  0-4  and  0'2  parts  respectively. 

The  author  gives  in  a  table  the  results  of  the  analysis  of 
experimental  mixtures  of  liquid  and  solid  fatty  acids  from 
various  sources,  from  which  it  appears  that  the  amount  of 
the  former,  as  determined  by  this  method,  is  from  1  to  3  per 
cent,  too  low,  whilst  that  of  the  solid  acid  is,  in  the  maximum, 
1*65  per  cent,  too  high.  The  results  obtained  with 
ordinary  fats  and  oils  are  reserved  for  a  future  communica- 
tion.—C.  A.  M. 

Fats,      Contributions      to      the      Technical     Analysis     of. 

A.   Sehukow   and    P.   Schestakow.     Zap.  imp.  rus.  techn. 

obschtsch,   1898,32,   [3],  100.     (Through  Chem.   Zeit. 

Eep.  1898  [17],  145.) 

The  authors  consider  that  the  most  accurate  method  of 

determining  the  water  is  to  dry  the  fat  to  constant  weight 

at  100"  C.     Solid  foreign  substitutes  (organic  or  inorganic) 

can  only  be  determined  accurately  by  an  extraction  process 

when  they  form  no  definite  compound  with  the  fat.     Thus, 

in  the  case  of  bone  fats  the  method  is  inapplicable  since 

calcium  salts  of  the  fatty  acids  are  always  present,  and  these 

behave  very  differently  with  different  solvents  and   under 

the  varying  conditions   of  temperature,  time  of  extraction, 

amount  of  water  and  fatty  acids  present,  &c.     For  example, 

low-boiling  petroleum  spirit  can  dissolve  less  of  the  calcium 

salts  than  can  acetic  ether  ;    and    in   oae  experiment    the 

same    fat    extracted    with    boiling    and    with    cold    carbon 

bisulphide  left  l'l  and   6-5  per  cent,  of  insoluble  residue 

respectively.     If  the   fat   before  treatment  with   the  solvent 

be  first  dried  for  the  determination  of  the  water,  a  certain 

amount  of  decomposition   of   the  fatty  acid   salts  present 

takes  place,  and  in    the   subsequent  extraction  more  of  the 

soap  goes  into   solution  and  a  smaller  residue  is  obtained. 

A  further  objection   to  this  method  of  valuation  is  that  the 

amount  of  fatty  acids  left  behind  in  combination  with  the 

calcium  are  not   taken    into   account,    although   they   are 

available  material  for  the  manufacture  of  "  stearine."     The 

determination  of  the  percentage  of  ash  also  gives  no  certain 

criterion  for  the  amount  of  foreign  matter,  since  on  the  one 

hand  organic   substances   are  completely  burnt  off,  and  on 

the  other,  the  ash  of  the   calcium  soap  is  left  as  calcium 

oxide  or  a>  calcium   carbonate.     But  since  in  bone  fat  the 

calcium  is  chiefly  present  as  a  calcium   soap,  and  is  but 

seldom  found  as  calcium  phosphate,  and  then  only  in  small 

quantity,  the    authors    consider   that   by   determining   the 

amount  of  calcium   in   the  ash   and  taking   the  molecular 

weight  of  the  fatty  acids  combined  with  it  at  about  260,  the 

percentage  of   calcium  soap   present  in   the    fat    may   be 

calculated  with  a  nearer  approach  to  accuracy,  than  it  can 

be  determined   by  extracting  the   fat  with  solvents.     They 

recommend  that  only  in  ash-free  fats  should  the  amount  of 

foreign  substances  be  estimated  by  extracting  the  fat  with 

petroleum  spirit. — C.  A.  M. 

Rosin  and  Rosin  Oil  in  Linseed  Oil,  Note  on  the  Estima- 
tion of.     L.  de  Koningh.     Chem.  News,  June  1898. 
The  writer's  process  is  as  follows: — The  bromine  acidity 
figure  of  the  sample  is  taken.     If  the  amount  of  unsaponi- 
fiable  matter   comes  to   about  .">   per  cent.,  and   betrays  the 


presence  of  rosin  oil  by  its  odour,  its  bromide-acidity  figure 
is  also  taken,  It  does  not  do  to  liberate  the  acids  from  the 
extracted  soap-lev,  and  then  to  take  their  bromide-acidity 
number  ;  then,  even  when  free  from  rosin,  they  will  often 
give  an  acidity  figure-  high  enough  to  account  for  5  per 
cent,  of  this  substance.  The  writer  believes  that  this  may 
be  accounted  for  by  the  water  of  hydration. 

If  the  original  sample  gives  only  a  slight  acidity,  this 
may  be  caused  by  the  presence  of  free  fatty  acids,  but  a 
strong  bromine-acidity  may  be  put  down  to  joint  rosin-oil 
and  rosin,  part  of  which,  however,  may  be  derived  from 
the  rosin  oil,  supposing  any  of  the  latter  is  found  in  the 
unsaponifiable  matter.  Actually  added  rosin  is  generally 
added  as  a  metallic  resinate,  so  if  there  be  no  ash,  the 
presence  of  the  true  rosin  becomes  very  doubtful. 

Fats    and    Oils,    Cold    Saponification    of.     K.    Dieterich. 

Helfenberger  Ann.  1897,  124—133  ;   Chem.  Centr.    1898, 

1,  [23],  1209. 
The  author  found  almost  complete  agreement  between  the 
values  obtained  by  the  hot  and  cold  methods  of  saponifica- 
tion with  hog's  lard,  pressed  tallow,  mutton  tallow,  sweet 
oil,  cod-liver  oil,  crude  yellow  and  white  fatty  acids,  and 
stearic  acid,  but  noticeable  differences  with  cocoa  butter, 
mace  butter,  olive  oil  and  castor  oil;  rosin  oil  was  found  to 
be  quite  unsaponifiable  by  the  cold  method. — A.  S. 

Wax,  Examination   of,  by  the    Hot  and  Cold  Methods.     K. 

Dieterich.      Helfenberger  Ann.    1897,   218-229;    Chem. 

Centr.    1898,  1,   [23],   1209.      (See   this  Journal,    1898, 

383,  and  1897,  1047.) 
On  comparing  the  saponification  methods  of  Hiibl  and 
Henriques,  it  was  found  that,  almost  without  exception,  the 
values  obtained  by  the  cold  method  are  somewhat  lower 
than  those  by  Ihe  hot,  and  that,  except  in  the  case  of  ceresin, 
where  the  numbers  obtained  by  the  hot  method  are  much 
too  low,  ordinary  adulteration  of  wax  may  be  detected  by 
the  cold,  equally  as  well  as  by  the  hot,  method.  In  doubtful 
cases,  where  the  hot  saponification  gives  uncertain  results, 
the  author  considers  that  the  cold  method  may  be  used  as 
confirmation.  Complete  agreement,  however,  must  not  be 
expected,  as  even  with  filtered  wax  a  perfect  sample  cannot 
be  taken,  owing  to  the  non-homogeneity  of  the  wax  itself. 
The  author  agrees  with  Soltsien,  in  opposition  to  Buehner, 
that  the  use  of  either  high  or  low-boiling  petroleum  spirit 
for  cold  saponification,  causes  no  difference  to  the  results. 

—A.  S. 

Massecuites,  Determination  of  Crystallised    Sugar  in.     H. 

Pellet.     Bull,  de   1' Assoc,  des   Chim.  de  Sucr.  et    de  Dist. 

1898,15,  [11],  1137—1143.] 
The  massecuite  is  mixed  with  an  equal  weight  of  a  cold 
saturated  solution  of  sugar  and  poured  into  a  small  centri- 
fugal machine,  already  in  motion.  As  soon  as  the  sugar 
clears  it  is  washed  with  a  series  of  clairces  of  gradually 
increasing  alcoholic  strength,  and  finally  with  96  per  cent, 
alcohol.— L.  J.  de  W. 

Sugar  Analysis.  The  Correction  for  Unfermentable 
Reducing  Substances  in.  T.  A.  Olendinning.  J.  Fed. 
Inst.  Brewing,  1898,  4,  363—365. 
Attention  has  been  drawn  by  Morris  (this  Journal,  1898, 
496)  to  the  necessity  of  making  corrections  for  certain 
unfermentable  optically  active  and  cupric  reducing  sub- 
stances which  are  always  present  in  commercial  invert 
sugars  and  glucoses.  The  author  shows  that  the  raw  cane- 
sugars  and  syrups  from  which  the  invert  sugars  are  made 
contain  unfermentable  reducing  matter,  and  he  considers 
that  this  may  be  the  partial  cause  of  the  cupric  reduction 
shown  by  the  residue  of  fermented  invert  sugar.  The 
following  table  illustrates  the  percentage  of  unfermentable 
reducing  matter  in  some  typical  sugars  :  — 

Per  cent. 

Demerara  (partly  refined)  "'+" 

Egyptian O'K 

Low  Egyptian  syrups lJ  J 

75  per  cent,  raw  1  ceet '.<£ 

Jaggery J|»J 

Low  native  Penang ^ -* 

Native  Penang ':.  ,„ 

„      Madras 220 

Treacle,  good  quality J.  "J 

„       inferior -  h ' 

ii 
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nitre  appears  to  be  no  relation  between  the  amount  of 
rmentable  reducing  matter  present  in  invert  -ugar  and 
the  quality  of  the  sugar— a  No.  I  quality  freqnently 
require!  a-  much  correction  for  reducing  power  after 
fermentation  a-  a  NTo.  3  quality.  The  author  was  unable  to 
obtain  (he  nnfermentable  mutter  free  from  a-h  ;  the  aqui 
~..lu(i..M~     exhibited  dextro-rotation,    a    cupnc 

reducj  boat    80,   and   a   solution  density  of 

i     B 

j„..ri  Sugar,  Bttimatum  of,  Colorimetrically.    !>■  Sider- 
-k>.     Bull,  d,-  I'Aaaoe.  dee  Clnni.de  Sucr.  ol  de   Dist 
■    15,     11],  1134—1136. 

A  quaistitt.  of  lb.-  clarified  solution  prepared  fur  the 
polarimeter  representing  4  mm-  of  sugar  i-  taken  out  by  a 
pipette  and  placed  in  each  of  two  100  C.c.  flasks,  and  :>  .-.«•, 
I  ihling  solution  added.  One  Bask  is  heated  to  boiling 
ami  maintained  at  the  boil  for  line.-  minute-.  .'><!  e.e.  of 
...Id  water  are  added,  and  tin  fla-k   is  placed  in  ■>  bath  of 

cold  water,  in  which  thi ml  Bask,  which  is  not  heated, 

i.  alio  placed.  When  .old.  both  are  altered.  By  com- 
paring the  colours,  the  unreduced  copper  i-  determined,  and 
n. .m  thi-  the  invert  sugai  ma-  be  calculated.  With  dark 
nigan  it  is  advisable  t"  a. Id  In  p.r  cut.  of  amiumiia,  or  to 
id  and  add  a  few  drop-  <>t'  potassium 

\     i!         i-  C   J.     'I''     ^    ■ 

Organic  Matter  in  Water,  A  Method  for  the  Differentia- 

/,„„  qj      \    i,   « luian.    J.  Amer.  Chem.  Soc.  1898, 

20,  [7],  497. 

!■ immmii.'-  potassium  pennanganatc  method  for  the 

"oxygen  consumed  "  iii  a  water  analysis,  gisea  only- com- 
parative   I  A    iu    no    »a\     indicates     the    absolute 

amount  of  earbonae ia  matter  present ;  and,  further,  the 

results  compared  are  only  of  value  when  the  organic  matter 
hi  ,|„.  rarioaa  sample!  has  Ihe  same  .■<■mpo.itn.ii.  The 
readines!  with  which  organic  matter  i-  oxidised  bj  perman- 
ite,  varies  with  it-  composition  and  its  manner  ol  being 
present,  as  also  according  to  how  the  determination  is 
made. 

Barnes  (this  Journal,  1891  -  proposed  a  method  for 
distinguishing  different  kinds  of  organic  matter  by  deter- 
mining the  ratio  of  tb.-  oxygen  consumed  from  permanganate 
to  that  consumed  from  chromic  acid. 

This  method  has  been  applied  in  the  case  of  water,  and 
the  following  ii  the  procedure  :  la  the  lir-t  place,  Kubel's 
h.u  a.-id  permanganate  determination  i-  carried  out ;  - 
of  sulphuric  acid  (  1  :  3)  are  added  to  100  c.c  of  the  water, 
thin  lt>  c.c.  of  -j-jL-  normal  permanganate.  The  liquid  is 
boiled  for  exact!-  tiv.-  minutes,  an. I  after  cooling  for 
minute.  In  c.<\  of  Ti7T!  normal  oxalic  acid  are  added.  The 
..  ,.t  oxalic  acid  i-  then  determined   with  normal 

permanganate. 

For  the  oxidation  with  chromic  acid  th< 

lion-  are  required  ;  (a)  6-2  cm  lium  bichromate 

dissolved  in  distilled  i  Irated  sulphuric 

acid  a.M.. I.  ami  ill.  solution  made  up  to  1  litre  ;  (/•)  18  grin-. 

of  crystallised  ferrous  sulphate  dissolved  in  a  mixture  of 

i  concentrated  sulphuric  a.  i.l  and  SOOccof  water, 

and  made  up  to  half  a  litre;  solution  (M  does   not   keep. 

..Ht  the  determination,  50  c.c.  of  the  watei   are 

.  quarter-litre  flask,  and  -jo  i  ..■    of  sulphuric  a.  id 

(sp.gr.  l-84)are  added,  then   10  c.c.  of  the  chromic  acid 

lb.    flask  i-   shaken  end  heated  for  an  hour 

,,i,  ii,.'  wuti  i  bath,  being  covered  with  a  watch-glass.     It  is 

allowed  to cou  minutes,  then  I0c.i    of  the  ferrous 

sulphate   ('■)   solutii  led,  tin-   whole   pound  into 

..i  distilled  I   titrated   with    ,1-  normal 

permanganate.     \  blank  •  ■  tin  must  he  made  with 

waier  fr.-.  fiom  organic  matter. 

I ),,  "oxygen  ratio"  is  obtained  by  dividing  the  numlier 
of   c.c.   used   in   tb.  niou   bj    the    number 

required  in  tin-  second  for  an  equal  amount  ..f  wan  i       riu- 
in  "  i-  generally  a  frs.  tion  less  than  nnitj  . 

I leterunnations  have  been  carried  oul   •■.    <everal  water-. 
„,,,(  i      results  obtained,  the  author  concludes  that 


(1)  peaty  waters  give  a  "ratio"  higher  than  06,  and 
ge  contaminated  waters  give  a  ratio 
which  is  lower  than  06.  The  ratio  i-  constant  if  the 
eharaeter  of  the  organic  matter  does  not  change,  and  is 
independent  of  the  amount  present. — J.  Mel  . 

Peril    "■"/  Copaiva    Bottoms,   Examination   of,   erpeciaUm 

l„r  the  IJ.A.li.  III.  [lJ.iil.-rh.  Arz.  Buck.  Ill-]  K. 
Dieterich.  Heltenberger  Ann.  1m"7,  69— 74  ;  them. 
(  entr,  1898,1,  [23],  1206—1307, 

l'.ru  Balsam.—  The  author  has  previously  tried  to  show 
that  all  commercial  varieties  of  Peru  balsam  are  adulterated, 
and  that  they  correspond  to  the  natural  product  very  nearly 
in  the  arid,  ester,  and  saponification  number-,  but  not  in 
their  content  of  resin  ester  and  cinnamcTn.  Balsams  with 
the  highest  possible  content  of  cinnnmeln  and  lowest  of 
resin  ester  are  stated  lo  be  the  mo-t  valuable.  A  -ample 
should  contain  not  less  than  65  per  cent,  of  ciniianieiii  and 
aromatic  substances,  au.l  not  more  than  28  per  cent,  of 
resin  est  1.  Pore  Pern  balsam  behaves  quite  different  to 
the  l>. A  I!.  III.,  and  a  balsam  -hould  not  be  designated  1- 
pure  ju-i  because  it  corresponds  to  the  1>.  \.ll.  II I 

I  ..1  thi  D.A.B.  II  I,  the  author  recommend-  the  following 
method  of  examination : — Sp.  nr.  1-185— 1-145.  Exactly 
1  gnu.  of  the  sample  i-  dissolved  in  200  C.C.  of  strt 
alcohol  with  addition  ..f  a  few  drops  of  phcnolphthaleln,  and 
T'  N.  alcoholic  potash  i- added  until  tb.-  separated  Bocks 
qnickly  settle  and  the  supernatant  liquid  appears  di-tinctly 
dark  red.  I'or  this  purpose,  from  1U — 15  c.c.  of  the  potash 
should  be  used. 

Exactly  1  gnu.  of  the  balsam  is  weighed  out  into 
a  litre  flask,  50  c.c.  of  petroleum  spirit  (sp.  gr.  0- 7"'J 
at  1.'.  I  .1  ,iim1  50  '  ■<••  "f  )  N.  alcoholic  potash  added. 
ihe  flask  well  stoppered,  and  allowed  to  stand  'J  I  hours 
at  the  ordinary  room  temperature.  The  liquid  is  diluted 
with  800  c.c.  of  water  to  dissolve  the  separated  resin  soap, 
and  1I1. n.  on  titrating  back  with  J  N.  sulphuric 
and  phenolphthalein,  40-3 — 41-5  c.c.  .orre-ponding  to 
8-5 — 9*7  C.c.  of  combined  potash,  should  be  required. 
1  grm.  of  the  balsam  i-  tir-t  wanned  with  ether,  and  then 
extracted  <>n  a  -mall  weighed  filter  till  completely  exhausted. 
The  ethereal  solution  is  -liaken  with  20  C.C.  of  2  per  cent 
caustic  -...la  -olution.  the  ethereal  layer  run  off,  mid  the 
resin  e-ter  precipitated  from  the  alkaline  solution  bv  hydro- 
chloric acid.  On  washing  free  from  chlorine  and  drying  al 
so  ( '.,  not  more  than  -'-  p.r  .cut.  of  resin  ester  should  be 
obtained.  The  ethereal  solution  i-  allowed  to  evaporate,  then, 
v,  Inn  tb.-  o.l. an  of  ether  is  no  longei  perceptible,  placed  for 

1'.'  hour!  in  the  exsiccator,  weighed,  placed  for  a  further 
12  hour-  111  'lie  exsiccator,  and  weighed  a  second  time.  The 
mean  of  tb.-  two  weighings  should  show  not  less  than 
65  pet  sent,  of  cinnalneln  and  aromatic  compound-. 

Copaiva  Balsam. —  The  bal-am  from  South  American 
varieties  of  eopaifera  i-  preferable  to  that  from  coaA"/em 
officinalis  and  copaffera  gmanensis  1  opaivs  balsam, 
li  \  r.  [J  1,  i-  .1  clear  brownish-yellow  liquid,  not  at  all  or 
only  slightiy  fluorescent,  of  peculiar  aromatic  odour,  and  ■■<  a 
-tent,  sharp,  bit-    •  1  grin. 

of  the  sample  i-  dissolved  in  jo  c.c.  of  strong  alcohol,  and 
titrated  with  I  N.  alcoholic  pota-li  and  phcnolphthalei.i. 
till   a  red    coloration   is    produced,      Between  t't  and  8  c.c. 

-hould  be  used  lor  this  purpose. 

1  grm.  of  the  bal-am  1-  treated  with  20  c.c.  of  \  N. 
alcoholic  potash  and  50  C.C.  of  petroleum  -pirit  (sp.  gr. 
ii  J00)  in  a  lure  tlask.  the  latter  well  stoppered  and  all. 
to  stand  fol  '-'I  hour-,  then,  alter  diluting  with  alcohol  and 
titrating  back  with  ',  N.  sulphuric  acid  and  phenolphthalein, 
16*7$  15  o*.,  corresponding  to  3— 8-25  c.c.  of  combined 
potash,  should  be  used.*— A  S 

Sumatra  Bentoin.     K.  Dieterich.     Helfenhcrgcr  Ann.  ] 
-..  |  Ghent  iei.tr.  1*98,  1,  [28],  il'oT. 

Tun  acid  number  is  estimated  in  the  following  manner: — 
tin  beii/o iii  taken  from  ii  larger  average  -ample 
of  the  for*  finely  divided  drag,  i-  treated  in  a  small  lla-k 
with  in  c.c  of  4  V  al...hoiic  potash  nn.l  50  c.c  oi  strong 
alcohol,  tb.  mixture  allowed  to  stand  for  exactly  5  minutes — 
ikK  longer— -and  then  titrated  back  with     N.  siilpharic  netd 


Aug.  si,  is!*.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


807 


and  phenolphthale'in  until  a  yellow  coloration  appears,  that 
is,  until  a  drop  of  the  acid  on  falling  is  no  longer  coloured 
red,  and  the  salt  separated  out,  rapidly  and  completely 
settles.  The  supernatant  liquid  must  be  coloured  pure 
yellow.  The  acid  Dumber  is  obtained  by  multiplying  the 
number  of  c.c.  of  combined  potash  by  28.  The  saponifica- 
tion number  is  determined  as  in  Copaiva  balsam  (see  pre- 
ceding abstract.) 

The  following   limiting  values   have  been   deduced   from 
the  examination  of  a  large  number  of  commercial  samples  : — 


Benzoin. 


Per  Cent, 
of  Ash. 


Acid  No. 


Ester  Nil 


Saponifica- 
tion No. 


Sumatra  .. . 

0-363- 

-V8S8 

103-0- 

-132-3 

65-8—1^3-2 

IMS 

-231-7 

0-3S0- 

-0-773 

l-.'l-s 

-137-2 

87-5-01-7 

210-O- 

-226-8 

1'070 

121 -8- 

-121-0 

79-8—81-2 

201*6- 

-205-8 

Paleinbang. 

1-101- 

-4'023 

113-4— 1309 

81-91 

1980- 

-219-8 

It  may  thus  be  seen  that  a  distinction  between  the  ben- 
zoins from  individual  provinces  is  not  possible  by  means 
of  these  values,  and  further  that  the  latter  vary  within  wide 
limits  when  the  samples  are  contaminated  by  vegetable 
matter.  Acid  and  ester  numbers  are  always  influenced  by 
additionof  large  quantities  of  foreign  matter.  A  good  Sumatra 
benzoin  should  show  the  least  possible  contamination  ;  should 
contain' at  least  70  per  cent,  of  matter  soluble  in  alcohol; 
should  have  ash  not  greater  than  1"5  per  cent.;  acid 
number,  mo — 130;  ester  number,  Co — 120;  and  saponi- 
fication number,  ISO— 230.  — A.  S. 

Siam   Benzoin.      K.    Dietericb.      Ilelfenberger    Ann.    1897, 
87-93  ;  (.'hem.  t'entr.  1898,  1,  [23],  1207. 

The  author  does  not  support  the  old  view  that  Siam  ben- 
zoin is  free  from  cinnamic  acid.  The  examination  of  Siam 
benzoin  is  carried  out  exactly  as  with  Sumatra  beuzoin  (see 
preceding  abstract).  The  following  normal  values  are 
given,;— Ash,  0  03  — 1-5  per  cent.;  matter  insoluble  in 
strong  alcohol,  not  more  than  5  per  cent.  ;  acid  number, 
140 — 170  ;  ester  number,  50  —  7.">  ;  and  saponification 
number,  220— 210.— A.  S. 

Balsams,  Resins  and  Gum  Resins.  Examination  of. 
K.  Dietericb.  Helfenberger  Ann.  1897,  105-111  ;  ('hem. 
(entr.  1898,1,  [23],  1205. 

The  author  sets  out  the  advantages  of  quantitative  methods 
as  opposed  to  the  old  qualitative  tests,  and  he  gives  the 
precautions  necessary  in  estimating  the  acid  and  saponifi- 
cation numbers.  Henriques'  method  of  cold  saponification 
was  founil  to  give  good  results  with  tests  lasting  24  to  48 
hours.  Many  resins,  &c.  (Peru  balsam,  Copaiva  balsam, 
benzoin,  myrrh,  and  styrax)  are  saponified  cold  by  alco- 
holic alkali  and  petroleum  spirit  ;  with  others  (ammonia- 
cum,  galbanum, eiiphorbium,  gamboge,  dragons'  blood,  and 
lactucarium),  a  fractionating  saponification  is  carried  out. 
The  number  obtained  by  the  action  of  alcoholic  alkali  and 
petroleum  spirit  is  known  as  the  resin  number,  whilst  that 
from  the  action  of  alcoholic  and  aqueous  alkali  together  is 
railed  the  saponification  number.  The  author  also  esti- 
mates the  acetyl  number  us  a  measure  of  the  oxv-aeids. 

-A.  S. 

Spirit,  the  Nature  of  the  Actum  of  Wood  Charcoal   in  the 

Purification  of.     M.  Glasenapp.     Zeits.    Angew.  Chem. 
1898,  [27],  617. 

Sec  unilcr  XVII.,  page  781. 


XXIT.-SCIENT1TIC  &  TECHNICAL  NOTES. 

Nitric  Oxide,  Absorption  of,  by  Ferrous  Salts.     Thomas. 
Bull.  Soc.  t'him.  1S9S,  19,  [10],  419-422. 

The  researches  of  (lay  (Dissertation,  Paris",  1885)  have 
shown  that  the  amount  of  nitric  oxide  absorbed  by  fer- 
rous salts  is  independent  of  the  nature  of  the  salt  and  of 
the  i legree  of  dilution  of  the  solution  ;  is   proportional   to 


the  minimum  weight  of  iron  it  contains,  aud  is  a  function 
of  the  temperature. 

The  author  confirms  (lay  in  that  all  solutions  of  ferrous 
salts  absorb  nitric  oxide  :  be  finds  that  these  salts  preserve 
this  property  in  other  than  aqueous  solutions,  and  also  that 
the  absorption  of  nitric  oxide  varies  according  to  the  solvent 
employed,  being,  for  instance,  greater  in  the  ease  of  alcohol 
than  in  water.  (Compare  (Iraham.  Phil.  Mag.  4,  231  and 
266.)— J.  L.  B. 

Copper  and  Potassium,  Double  Tbiosuljdtates  of. 
W.  Muthmann  and  L.  Stiitzel.     Ber.   31,  [11],  1732—1735. 

Potassium  Cuprithiosulphate,  Cu(  S.S(  l^K).,,  was  obtained 
by  mixing  solutions  of  80  grms.  of  potassium  tbio- 
sulphate  (prepared  from  barium  thiosulphate  and  potassium 
sulphate)  and  20  grms.  of  copper  sulphate,  diluting  to 
1  litre  aud  letting  the  pale  yellow  liquid  stand  at  the  room 
temperature  for  10  hours.  Colourless  crystals  formed, 
readily  soluble  even  in  cold  water,  ami  fairly  stable  in  the 
air.  Kept  for  a  few  days,  the  solution  becomes  slightly 
dim,  owing  to  ^separated  sulphur.  If  the  crystals  be 
allowed  to  remain  in  the  mother-liquor  for  two  or  three 
days,  a  brown  colour,  due  to  copper  sulphide,  i-  developed. 
The  salt  is  a  cupric  compound.  Its  aqueous  solution  when 
treated  with  Xa(  til  remains  colourless  and  becomes  at  most, 
faintly  turbid,  whereas  cuprous  double  thiosuiphates  give 
with  XaOfI  a  precipitate  of  cuprous  sulphide.  With 
K,l!'eCy6it  gives  the  reddish-brown  precipitate  of  cupric 
ferroeyauide,  whereas  the  cuprous  compounds  give  a  bright 
rose-coloured  precipitate  of  cuprous  feirocyanide,  which 
becomes  white  with  HC1.  H2S  liberates  colloidal  cupric 
sulphide,  the  precipitation  of  which  is  promoted  by  the 
addition  of  acids  and  indifferent  salts.  Ammonia  does  not 
produce  the  blue  colour  which  cupric  salts  usually  give;  it 
only  appears  faintly  after  some  minutes  shaking.  The 
substance  is  evidently  not  a  double  salt,  but  the  potassium 
salt  of  a  complex  acid,  euprithiosulphuric  acid,  Cu(S.S(  ).,H).:. 
Potassium  Cuprous  Thiosulphate. — If  solutions  of 
lo  grms.  id' copper  sulphate  and  15 — 20  grms.  of  potassium 
thiosulphate  are  mixed  and  diluted  to  200  c.e.,  the  mixture 
has  a  strong  yellow  colour  and  soon  deposits  fine  yellow 
prismatic  crystals  having  the  composition— 

(,u..S,,().1.2lv.:S.;():1  +  2H..U. 

The  salt  dissolves  readily  in  warm  water,  ami  crystallises  as 
the  tetrahydrate  from  pure  aqueous  solutions.  When 
crystallized  from  somewhat  dilute  thiosulphate  solutions  it 
yields  a  mixture  of  the  di-  ami  tetra-hydrates.  It  gives  all 
the  characteristic  reactions  of  cuprous  salts,  and  is  a  true 
double  salt.— II.  B. 

Manganese    in    minerals,     Vegetables,    and    Animals.     P. 

Pichard.  Comptes.  Kend.  1898,  126,  [26],  18S2  — 1SS5. 
The  author  has  applied  his  method  (this  Journal,  1898, 
273),  to  the  examination  of  the  ash  of  a  wide  range  of 
animal,  vegetable,  and  mineral  substances  for  the  pre- 
sence of  manganese.  This  metal  is  found  to  be  almost 
uuiversaily  distributed  in  organised  bodies,  whether  animal 
or  vegetable.  In  phanerogamous  plants,  the  seeds  are 
extremely  rich  in  manganese,  and  in  cryptogams,  the 
rapidly-growing  Hvmenomycetes  are  also  well  supplied;  in 
the  animal  kingdom  it  is  detected  in  many  marine  animals, 
also  in  flesh,  eggs,  fish,  and  hair,  as  well  as  in  cow  and 
horse  excrement.  The  fact  that  it  is  found  reserved  in 
larger  quantities  in  the  seed  and  rapidly-growing  structures, 
and  also  its  presence  in  the  two  last-named  manures,  is  not 
without  significance,  as  bearing  on  the  important  part  played 
by  the  metal  in  the  organised  economy. — J.  0. 11. 

'Lichens  ;  Contribution  to  the  Knowledge  of  the!  onstituents 
of.  O.  Hesse.  Journ.  fiir  prakt.  Chem.  57,  [10  and  11], 
409—4  47. 
Ix  continuation  of  his  researches  on  the  chemistry  of  the 
lichens  theauthor  has  examined  many  species.  Among  others 
parmelia  pertala,  from  various  sources,  was  found  to  con- 
tain atranorin  and  leciinoric  acid.  The  grey  variety  of  the 
lichen  was  found  to  give  about  0- 5  per  cent,  of  this  latter 
acid,  and  the  greenish    variety  18-9   percent.     It  is   to  the 
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lence  of  this  acid  thut  the  eharacteri  tic  red  coloration 

■  >f  i h <_•  - •  -  lichens  with  chloride  of  lime  solution  is  due.     In 

one  cose,  from  a  specimen  growing  on  cinchona  hark,  another 

crystalline  principle  named  perhUin  im  isolated.    This  had 

tin-  formula   (  il  II  i.     It  occurred  in  long,  pale 

yellow,  ii  .;-.  which  did   not   his.-  weight   when 

heated  to  120  C.     i'  coloured  when  heated  to  350  ('.and 

fly  sublimed;  it  melted  at  ^'7i    (  .     h   was  separated 

from   air. o.  i. ii  bj     h^i— t icni  in  potassiun  bonate 

solution   in    which  perlaiin   was    insoluble,   hut    atranorin 

lived. 

I'utmilii    physodes    was     found     to    give    atranorin, 

capraric,  and  phytodic  acidt,  and  physol,  an  amorphous 

yellow  substance,   having  the  compos  I        '     H    0        It 

was  nentral,  gave  a  dark  green  colour  will  oride, 

and,  at  tir-t,  au  intense  red  with  chloride  of  lime,  changing 

to  red  brown,  and  finally  to  yellow.     Pbysodic  acid  occurs 

in -mall  «luic-  needles  melting  al    190 — 192     C, and  has 

the   composition   <     II    0,       On   prolonged   boiling    with 

ihol,  acetone,  or  other  solvents,  the  crystalline  arid  was 

converted  into  an  ■ rpbona  Intention,    The  so  called 

1   Gerding    was   found   to  be  identical  with 
physodin. 

ramelia  eaperata  was  found  to  contain  capraric  acid\ 
which  occurs  in  white  needles,  which  decompose   without 

between   240° — 260    <        The   for la    t\,II._„( ),..- 

is  assigned   to  it;  also  caperatir  acidin   shining  plates  or 
the   composition   i     II    '  I      i«  II  i,    and 
melting  at  about  IS2   C.     Caperin  in  white  prisms,  to  which 
the   lorinn  .ill  it   :nti    .1-.  .i       li    m,  it-   at   about 

i  Capcridin  i  II'1  forming  white  scales  or 
short  prisms, melting  at  282  C.,  ami  usntntc  acid  CtJSuOj, 
in-  lo'ng  in  i 

Canaelaria  concolor  was  found  to  contain  dipulvinic 
acid  r,,ll  ii...  crystallising  in  minute  brick  red  needles 
melting  at  J 1 1    C. 

i   pulmonaria    c.m    proto-cctraric    acid    I     ,11    o 
Xt jihroimiim   arcticum    yielded    s    new   crystalline   body 
,,l,i in,  forming  white  needles   melting  at   16£ 

It-  oomposil proved   to  1»    t     11        II  I  I       It  is  tl 

fore   o   diterpine  bydrati     The    same   bodi   waa  found    in 
hiiimiiim  luiitameum  as  well    as  nephroma  C   B     ' 

I    needles ltiug  at   196    I '. 

-.1.11.    I! 

//  pint    I'm, i, ,, a, .      ft.  Willstatter,    Ber.  1898,  31,  [11], 
1672—1678. 

I\  the  reduction  of  the  ket ■  tropinone  (obtained  from 

lro| i  by  means  ol    odium,  i  tropine  is  obtained  as  the 

chief  product,  accompanied  b)  a  small  quantity  of  a  base, 
C    H    NjO        I  in-  is  the  pinacone  of  tropine.    No  benzoyl 
Id  be  obtuioed,     A.C.  W. 

Anthranilit   Aeid,Tht   r'luoretcenci   of.     B. Pawlewski. 
H.-r.   1898,  31,  I  11  '. 
K  aqueous  solution  anthranilic  acid  shows  a  feeble  blue 
fluorescence,  solutions  in  alcohol-,  fatty  acids,  ketones,  and 
exhibit  a  more  decide, I  Buoresccnoe.wnibit  in  ether, 
iiioioioiiii.  \c  .  a  line  violet  fluorescence  appi 
Tin-   nio-t   beautiful  appearance   is  given   by  solutions  in 
oeiiaitli.il.   oleic  aci.l,  ami  glycerin.     Tin-   phenomenon  is 
rlj    marked  in  aqueous  formaldehyde  solution-       in 
carbon    bisulphide,  carbon  tetrachloride,   formic   acid,  and 

In  all  cases   il.c  tin 
bj  the  addition  of  cau-lic  alkali-. 

A    C    \\ 

"     td  Carboiu  ,  (Ac  Fatty  and  Aromatic  Series, 

General  Method  !•••   il„   Preparation  of.      P  Cs 
and    \    Morel.     Coiuptes   Rend    is  J*.  126    [26],   1871 

i  hi  authors   effect  the  preparation  ol  the  hum. I  carbonic 

bj  heating  neutral  phenolic  carbonates,  in  ihe  pre- 

-  of  certain  organic  bases,   n  boli     mi  lis 

Thus  phenyl  carbonate,  when  heated   with   urea  in  man] 

bon  ilcohols  .-i    tin-  iaii_\   series,  givei    c bined 

cnii  -  ttet   of  phenyl   with  these  othei   alcohols,     In 

il.- pound   .-ail... natc-   of  pheuyl-methyl,  phenyl- 
propyl,   and  ..t    secondary  propyl,  &c.,  and 


even  phenyl-allyl carbonate,  have  been  obtained.  The  lower 
members  of  the  series  arc  obtained  in  a  very  pure  condi- 
tion, hut  the  higher  compounds  are  more  difficult  to  purify, 
of  the  formation  of  ullophanates  and  ore- 
thanes,  which  distil  over,  even  in  vacuo.  Other  bases,  such 
as  aniline,  pyridine,  and  dimethylpiperazine,  act  in  a  similar 
way, without  the  formation  of  these  impurities.  By  substi- 
tuting other  carbonates,  -uch  a-  tho-c  ofguaiacol,  of  thymol, 
or  of  eresol,  analogous  double  compounds  arc  obtained. 
The  intervention  of  thi  i  --.-utial.  sine-  utiles-  they 
are  present,  either  no  reaction  takes  place,  or,  at  the  l>c-t.  it  is 
extremely  slow.  The  base-  doubtless  tirsi  torui  alcoholates, 
which  afterward-  undergo  double  decomposition.  It  i- 
known  that  sodium  ethylate  acts  in  a  similar  manner  with 
phenolic  carbonates,  giving  bj  double  decomposition  the 
double  carbonate,  and  the  sodium  -alt  of  tin-  1  a-e J.  <  I.  It. 
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III.,  IV.,  V.,  and  VI.  Section  II. Groups  I  .  II.,  and  III., 
Ski  i ion  I II.  I'.'Mi-ii  1 1.  \\m.i-i-.  Preliminary  Examina- 
tion.    Dissolving  Solid    Slbstancks.     [nsolublk   Si  n- 

l  -.       Mini-    OB      V.LLOY8.       S|i  1.    ,n  -.       I  \-,,i  i  1:1  i 
<    1  LNID1  s.       Ill   \     I 

\     Lack  il.ua    I N   QUALITATlVK  CmEMICAI      Ul- 

11-1-.  Hy  11.  L.  W'n.i .-,  M  \.,  Professor  of  Analytical 
Chemistr]  and  Metallurgy  in  the  Sheffield  School  of  Yule 
i  niversitj  First  Editiou,  John  Wiley  and  Sons,  \.  ., 
York:  Chapman  and  Hall,  Limited,  I,ondon.  1898, 
Price  l  -.'.ii  dols. 

This  is  a  book  of  200   pages,  8vo  sixe,  containing  prefi 

and  table  of  contents.     The  last  :t:i  pages   are   com] .1 

of   labels   for   bottles,  perforated,    for    tearing   olT.      The 

subject-matter  is  subdi  .lly  a-  follows:     Paki   I. 

Amiuh  u   i  i'm;-i  Paki    II      Theory.     Pari    111. — 

1 1.  -ri  iptive. 

J  All  11  III  <  II    I.  IK    l.llk Ill  Mil  I!.  II.  hi, ■    III. el    die     I   . 

schrittc  des  Jahres  is'.'T.     1  titer  Mitwirkung  derllerren 

Prof.    Mr      la  i.-,    in. i.     Prof.     Dr.     K.     \V.     Ki-iri:. 

lire- la  ii.  and  Dr.  il  Dan.m  i  i  ,  ( iottingen.  Ilemusgcgeben 
ion  Hi.  \\  .  N  i ■  iinsi  ami  Dr.  \\  I;.....  111  K-.  IV.  Jobrgang, 
Wilhelm  Knapp,  Halle  a  S.  1898,  Price  M.  IS. 
11  Grevcl  and  Co.,  113,  King  Street,  Covenl  Garden. 
w.t  . 

Tins  Year  Book  of  Electrochemistry  forms  nu  Sm  Milium-. 
containing  382  pages  of  subject-matter,  illustrated  with 
806  engravings,  exclusive  of  the  preface  and  table  of 
..intents  at   tin     beginning,  and  "f  a  classified   list  of  the 

public. tioi 'imp  to  the  subject  ol   electrochemistry  for 

the  year  Is'.i7.  ami  the  alphabetical  index,  at  the  end.  The 
subject-matter  is  classified  as  to  arrangement, as  follows: — 
Szotiom  I  1  i  i ,  ik...  in  wi,  u  >.-ii  -,.  i  General,  Educa- 
tional, rhcories.  Lecture  Experiments.  Apparatus  and 
Methods,  t'ondiiciivity  and  Dissociation.  Electrical  Km 
Polarisation  aud  Electrolysis.  Dielectric  Conductivity. 
Various     ( Danucel  i.       Electro-analysis     (Kfister). 
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tion  II.  Applied  Electrochemistry. —  Production  of 
Electrical  Energy.  Electrical  Energy  from  Chemical 
Energy.  Accumulators.  Other  Sources  of  Energy  (Elbs*). 
Electromagnetic  Preparation.  Electrothermic  Apparatus 
and  Processes.  Metalloids.  Metals.  A.  Special  Metal- 
lurgy. B.  Investigations  and  Proposals  of  Universal 
Applicability.  C.  Working  of  Metals,  Galvanoplastie,  &c. 
Inorganic  Compounds  (Borchers).  Organic  Compounds 
(Elbs).     Bleaching  and  Disinfecting  (Borchers). 

A  Manual  of  Chemical  Analysis,  Qualitative  and 
Quantitative.  By  Gr.  S.  New™,  F.I.C.,  F.C.S.,  De- 
monstrator in  the  Royal  College  of  Science,  London. 
Longmans,  Green,  and  Co.,  39,  Paternoster  Bow,  London  ; 
also  in  New  York  and  Bombay.     189H.     Price  6s.  6t7. 

Sm  m,l  8vo  volume,  containing  preface,  table  of  contents, 
subject-matter  filling  455  pages,  and  an  alphabetical  index. 
The  text  is  illustrated  with  100  well-executed  engravings. 
The  importance  of  the  work  may  be  judged  from  the 
following  excerpt  of  the  contents  : — 

Book  I.  Qualitative  Analysis.  I.  Preliminary  Exer- 
cises. 11.  Analytical  Classification.  III.  Reactions  of  the 
Metals  of  Croup  V.  IV.,  V.,  and  VI.  Reactions  of  the 
Metals  of  Groups  IV.,  IIIa.,  and  IIIh.  VII.  The  Phos- 
phates. VIII.  and  IX.  Reactions  of  the  Metals  of  Group 
II.,  Divisions  1  and  2.  X.  Reactions  of  the  Metals  of 
Croup  I.  XI  to  XVIT.  Non-Metals  and  their  Acids.  The 
Halogens.  Sulphur.  Nitrogen  and  Phosphorus.  Carbon, 
Silicon,  and  Boron.  Detection  of  Acids.  Preliminary  tests 
and  operations  in  a  systematic  analysis.  The  results  of  a 
qualitative  analysis.  Book  II.  Quantitative  Analysis. 
Part  I.  Gravimetric  Analysis.  Sect.  I.  Preliminary 
manipulations.  II.  Typical  gravimetric  determinations  of 
Metals.     III.  Typical  gravimetric  determinations  of  Acids. 

IV.  Exercises  in  gravimetric  analysis.  V.  Electrolytic 
methods  of  analysis.  Part  II.  Volumetric  Methods. 
Sect.  I.  Preliminary  manipulations.  II.  Volumetric  methods 
based  upon  saturation.  III.  Methods  based  upon  oxida- 
tion and  reduction.     IV.  Methods  based  upon  precipitation. 

V.  Gas  analysis.  Part  III.  Sect.  I.  Estimation  of  Carbon, 
Hydrogen,  Nitrogen,  Chlorine,  Sulphur,  and  Phosphorus  in 
organic  compounds.  II.  Miscellaneous  physico-chemical 
determination*.  Appendix,  with  Tables  of  Elements  and 
Atomic  Weights.  Reagents.  System  of  standard  strengths. 
Table  of  hardness.  Expansion  of  water  between  0°  and  2.'>  . 
Tension  of  aqueous  vapour  from  5°  to  25°,  and  Table  of 
factors  for  the  correction  of  gaseous  volumes. 


Crane  iKrport. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Canada. 

Preferential  Tariff. 

Bd.  nf  Trade  J.,  August,  1898,  194. 

The  following  information  has  been  received  at  the  Board 
of  Trade  from  the  High  Commissioner  for  Canada:  — 

By  an  Act  of  the  Parliament  of  Canada,  assented  to  on 
th.-  13th  of  June,  1898,  it  is  provided  : 

"  1 .  That  all  articles  except  wines,  malt  liquors,  spirits, 
spirituous  liquors,  liquid  medicines  and  articles  containing 
alcohol ;  tobacco,  cigars,  and  cigarettes,  which  are  the 
growth,  produce,  or  manufacture  of  any  of  the  following 
countries,  and  which  are  declared  to  be  dutiable  upon  im- 
portation into  Canada,  may,  when  imported  direct  into 
Canada  from  any  of  such  countries,  be  entered  for  duty  or 
taken  out  of  warehouse  for  consumption  in  Canada,  on  and 
after  the  first  day  of  August,  1898,  at  a  reduction  of  one- 
fourth  from  the  general  tariff  rates  of  duty." 

The  Preferential  Tariff  will  apply  to  the  United  Kingdom, 
Bermuda,  the  British  West  Indies,  British  Guiana,  British 
India,  Ceylon,  New  South  Wales,  and  the  Straits  Settle- 
ments.    It  may  also  be  extended  by  Order  in   Council  to 


any  other  British  colony  or  possession,  the  customs  tariff  of 
which  on  the  whole  is  as  favourable  to  Canada  as  the 
British  Preferential  Tariff  of  Canada  is  to  such  colony  or 
possession. 

Raw  sugar,  including  sugar  draiuings  or  pumpings  drained 
in  transit,  melado  or  concentrated  melado,  tank  bottom,  and 
sugar  concrete,  the  produce  of  any  British  colony  or  pos- 
session, may,  when  imported  directfrom  any  British  colony 
or  possession,  be  entered  for  duty  or  taken  out  of  warehouse 
for  consumption  in  Canada  at  the  reduced  rate  of  duty  pro- 
vided in  the  British  Preferential  Tariff. 

The  reduction  under  the  Preferential  Tariff  will  only  apply 
to  refined  sugars  when  evidence  satisfactory  to  the  Minister 
of  Customs  is  furnished  that  such  refined  sugar  ha*  been 
manufactured  wholly  from  raw  sugar  produced  in  the  British 
colonies  or  possessions. 

Copies  of  the  "Memorandum  of  Information  and  Instruc- 
tions respecting  the  British  Preferential  Tariff,"  issued  by 
the  Canadian  Customs  Department,  of  the  "  Regulations  for 
the  entry  of  goods  under  the  British  Preferential  Tariff  of 
Canada,"  and  of  the  "  Schedule  of  forms"  that  art  to  bo 
used,  as  referred  to  in  the  regulations,  may  be  obtained 
from  the  High  Commissioner  for  Canada,  17,  Victoria 
Street,  London,  S.W.,  or  from  any  of  the  Canadian  Govern- 
ment Agents  in  the  United  Kingdom. 

Netherlands. 
Sodium  and  Calcium  Acetates. 
A  despatch,  dated  14th  July  last,  has  been  received  from 
Her  Majesty's  Minister  at  The  Hague,  transmitting  copy 
and  translation  of  a  Royal  Decree,  according  to  which 
"  exemption  from  import  duty  shall  be  granted  for  sodium 
and  calcium  acetates  required  in  the  work  of  dyeing  anil 
printing  textile  fabrics,  provided  that  those  acetates  by 
mixture  with  one  or  more  other  substances  are  rendered 
incapable  of  having  vinegar  extracted  from  them  for  house- 
hold consumption." 

Russi  v. 

Traumatol. 

The  Russian  Customs  Department  notifies  that  "La 
Traumatol,"  a  chemical  product  (iodocresol),  not  specially 
named  in  the  Customs  tariff,  may  be  imported  duty  free, 
under  section  112  in  the  form  of  goods,  but  no  description 
of  its  medicinal  qualities  or  its  application  to  diseases  must 
appear  on  the  labels  of  the  packages  or  explanatory  matter 
accompanying  such  package. 

United  States. 
Duty  on  Sheep  Dips,  Sfc. 

Japanese  needle  antimony  is  dutiable  at  20  per  cent,  ad 
valorem  as  "  metal,  unwrought,"  under  paragraph  183  \et 
of  1897. 

Hides  sent  from  India  to  a  European  port  for  shipment  to 
the  United  States  require  disinfection  at  the  port  of  ship- 
ment if  no  evidence  of  disinfection  in  India  is  produced  by 
the  skipper. 

Coal-tar  sheep-dip  is  dutiable  as  a  chemical  compound, 
under  paragraph  3  of  Act  of  1897,  at  25  per  cent,  ad 
valorem. 

Tobacco  sheep-dip  is  assessed  for  duty  at  the  rate  of  20 
per  cent,  ad  valorem  as  an  unenumerated  manufactured 
article,  under  section  6  of  the  Act  of  1897, 

Sheep  dip  composed  of  sulphide  of  arsenic  is  entitled  to 
free  entry,  under  paragraphs  479  and  657  of  the  Act  of 
1897. 

Duty  on-  CoalTar  Products. 
Eng.  and  Mining  J.,  July  23,  1898,  94. 
Assistant  Secretary  Howell,  of  the  Treasury  Department, 
has  just  issued  a  new  decision,  reversing  one  of  March  31st, 
1898,  which  is  important  to  manufacturers  ami  dealers  in 
dyestuffs,  anilines,  and  chemicals.  The  decision  is  based 
on  representations  on  behalf  of  domestic  dealers  and  manu- 
facturers that  (he  indigo  artificially  prepared  from  coal-tar 
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itroctiont  of  March  31st,  \v:i- 
litely,  uniformly,  designated 

as  indigo  bj  merchants  and  importers,     i'  differs  ii 
tisl  parf  1  materially  in  it-  cb  roperties, 

from  the  Bengal  indigo  derived  fr<mi  plants. 


'I'll.-    !  I 


ment,  therefore,  revokes  tbe  order  of  March  3 1st   last,  and 
■  eiallj  prepared  from  coal-tar  dutiable  at 
:tu  per  cent,  ad  valorem  an  s  nndei 

paragraph  15  ofthc  Act  of   1897,  therebj    giving  importers 
!in   oppori  initj   to  carry  thi-  matter  before  tbe   Hoard  <>t 

SpAsisn  Bxpoiia   in  in-  i\  1898-99. 

xrdoj  Trade  J.,  Aug.  1898,  181. 

The  Board  of  Trade  bate  received  through  thi   i 
Office  copy  of  a  translation  of  the  tariff  of  Spanish  export 
imposed  i,;.   the  Spanish  Uudgol   la*  of  28th  June 
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Tariff 

No. 

Articles. 

Valuation 
for  1897. 

Duties. 

87 

CLASS  m.—eoaf. 

Substances  employed  in  Phar- 
macy, 1'EBFUMERY,  AND  CHEMI- 
CAL Industries— cont. 

Group  4.—  Various. 
St;iri-h Per  100  kilos. 

55-0 
52-0 
150-0 

165-0 

8-0 

1-35 
1'80 

3  '7.-. 

4-  In 
0-20 

89 

91) 
91 

Stearine   and    wax,  in             „ 

lumps. 
Stearine   and  wax.  in            „ 

candles. 
Perfumery     and      es-     Per  kilo. 

sences. 

DIPLOMATIC  AND  CONSULAR  REPORTS. 

Employment  of  Artificial  Sweetening  Mitkrius 
in  Articles  of  Food  in  Germany. 

Board  of  Trade  J.,  Aug.,  1898,  201. 

Her  Majesty's  Charge  d' Affaires  at  Berlin  transmits  text 
of  a  Law  respecting  the  trade  in  artificial  sweetening 
materials  of  6th  July,  1898. 

Section  1. — Artificial  sweetening  materials  in  the  sense 
of  this  Law  are  all  substances  obtained  by  artificial  means, 
and  possessing  a  higher  sweetening  power  than  refined  cane 
or  beetroot  sugar,  without  a  correspondingly  nourishing 
value. 

Si  i  lion  2. — The  use  of  artificial  sweetening  materials  in 
the  preparation  of  articles  of  food  or  refreshment  shall  be 
considered  as  adulteration  in  the  sense  of  Section  10  of  the 
Law  respecting  the  traffic  in  articles  of  food,  refreshment, 
or  general  use  of  the  14th  May,  1879. 

Articles  of  food  or  refreshment,  in  the  preparation  of 
which  artificial  sweetening  materials  have  been  employed, 
may  only  be  sold  or  offered  for  sale  under  a  denomination 
which  distinctly  indicates  the  fact  of  such  employment. 

Section  3. — It  is  prohibited  : — 

1.  To  employ  artificial  sweetening  materials  in  the  whole- 
sale preparation  of  beer,  wine,  or  beverages  resembling 
wine,  fruit  cordials,  preserves,  liqueurs,  and  syrups. 

2.  To  sell  or  offer  for  sale  beverages  of  the  kind  described 
under  1  to  which  artificial  sweetening  materials  have  been 
added. 

Section  4. — Any  person  who  intentionally  contravenes 
the  provisions  of  Section  3  shall  be  punished  by  imprison- 
ment up  to  six  months,  and  by  a  fine  up  to  1,500  marks 
(75/.),  or  by  one  of  these  penalties. 

If  the  contravention  has  been  due  to  negligence  it  shall 
be  punished  by  a  fine  of  150  marks  (7/.  10s.)  or  detention. 

Besides  the  above  punishments,  the  confiscation  of  the 
articles  prepared  for  sale  in  contravention  of  the  prohibition 
may  be  ordered.  If  the  prosecution  or  conviction  of  a 
particular  person  is  not  practicable,  the  confiscation  can  be 
ordered  independently  thereof. 

The  provisions  of  Sections  16  and  17  of  the  Law  of  May, 
1879,  apply  in  this  case  also. 

Chemicals,  &c.  Exported  from  Yokohama  in 
1S97— 1896. 

Foreign  Office  Annual  Series,  No.  2165, 


Articles. 


1897. 


Quantity.!    Value. 


18%. 


Quantity.     Value, 


£ 

Drugs,   dyes,    and    Lb.         385,722  8,035 

paints. 

Manganese Tons         10,546  15,912 

Menthol  crystal . ,    Lb.          32,823  10,295 

.Sulphur „         1,131,644,  0,060 

Soy    Galls.       206,966  8,894 

Porcelain   and    earthen.          .,  57,122  • 

ware. 

Paper 24,319 


13.398 

711,757 

8,667,672 


7,335 

20,386 
30,725 

9,408 

11.1191 

79,i.-,r, 
34,182 


I'hemicals,  &c.  Imported  into  Yokohama  in 
1896—1897. 


1S97. 


Articles. 


Quantity.     Value. 


Alcohol  Lb. 

Bismuth  subnitrate     „ 

Dyes : 

Alizarine , 

Aniline „ 

Drugs  and  chemicals. . . . 

Dyes  and  paints 

Dynamite Lb. 

Indiarubber  ware 

Logwood  extract. .    Lb. 

Oil  and  wax 

Paint  in  oil Lb. 

Paper,  printing...      „ 

Paraffin  wax „ 

Perfumery  and  cosmetics 

Portland  cement . .    Tons 

Potassium  chlorate    Lb. 

Soda,  bicarbonate. 

Soda,  caustic , 


13,741,323 
26,512 

92,824 
774.316 


471,304 

.. 

1,020,844 

2,159,483 
9,634,329 
1,147,277 

22.S1,-, 

536.372 

1,829,865 

SX8.996 


£ 

sil.222 
5,624 

10,631 
68,413 
103,519 
18,589 
20J99 
16,949 
16,667 
22,031 
20,199 
66,817 

7,539 

5,169 
35,  II.-, 

8.H7'. 

6*18 
10,602 


Quantity. 


Value. 


6.420,321 
43.584 


07..-56 
Siill.llll 


197.133 
1,878,022 


790,056 
929,219 


2.016,767 


£ 
41.594 
$851 

13,158 

its.., ■!„ 

76,016 

16,645 
S.002 
20,463 
23,158 
20,1  His 
15.477 
47,779 


Minerals  and  Caoutchouc  in  New  Caledonia. 

Foreign  Office  Annual  Series.  No.  2157. 

Mineral  products  continue  to  be  the  principal  articles  of 
export,  and  show  an  increase  in  value  of  over  16,000/. 
The  monthly  export  of  mineral  is  shown  in  the  following 
table  :—  fe 

Quantity  of  Minerals  and  Ores  Exported  in  1897. 


Nature  of  (Ires. 


Nickel 

Cobalt 

Chrome 

Argentiferous  lead 

Copper 

Iron 

Total  of  monthly 
shipments. 


From 

January  to 

August. 


Tons. 

6,675,646 

7.81,219 

196,000 

2.840 


7,655,706 


In 
September. 


In 
<  tetober. 


Tons.  Tons. 

4062,927  10,230,705 

127,111111  343,896 


3S7.lll)(l 
2,00(1 


9,578,927 


586,366 


11.160,967 


Nature  of  Ores. 


Nickel 

Cobalt 

(    limine 

Argentiferous  had 

Copper  

Iron 

Total  of  monthly 
shipments. 


In 

November. 


Tons. 

2,240  IKK) 

859*66 

138,(HKt 


25,000 


In 
December. 


Tons. 

5,562,024 

89,500 

150,250 


Total, 


Tons. 

33.771.302 

2.2iK'.vil 

1,457,616 

2.IHH) 

2.S4H 

25,00(1 


3,262,266 


5,801,774 


37,459,639 


Note.— All  the  nickel  ores  were  shipped  to  Europe,  the  cobalt  to 
Europe  and  Australia,  the  chrome  solely  to  Sydney,  and  lead 
copper,  and  iron  to  Sydney  as  sample?. 

In  last  year's  report  mention  was  made  of  the  floating  of 
certain  mining  companies.  An  Anglo- French  society  has 
been  formed,  who  are  now  opening  oat  mines  on  the  north 
of  the  island,  mostly  gold,  copper,  and  lead  ores.  Nickel 
mining  is  stili  showing  increased  activity,  and  new  works 
are  being  opened  in  all  parts  of  the  colony.  The  French 
"Societe  Le  Nickel"  have  sent  out  engineers  to  report 
with  a  view  to  the  construction  of  smelting  works.  Great 
hopes  are  entertained  of  the  mining  industry  in  New  Cale- 
donia attracting  foreign  capital,  and  thus  opening  out  the 
valuable  mineral  deposits  of  the  country. 

Several  attempts  have  been  made  to  exploit  the  coal 
deposits  found  at  a  short  distance  from  Noumea.     There  is 
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,„.  doubt  that  coal  of  a  fair    quality   c\i-t-   <m    the  western 

.oa-t  of  the  island,  but  do  r.-al  attempt  on  a  huge  scale  has 

■  Imw  whether  b   paying  coalfield  has  been 

bed. 

M.  Ie  Gouvenoeur  Pallet,  returning  from  leave,  bronghl 

with    liim    10,000  Seeds   of   the    I  Ceara.     Tie 

In    di-tributcd  tliron^h  the  "  Union  Agricole"  to  several  of 

the  Kitten   for  trial.     The   result   tuu   been  marvellously 

cctfnl.     with  a  fen  exceptions  most  ol  the  seeds  have 

itcd,  and  the  trees,  already  of  a  respectable  height, 

haM-   withstood   the   late   cyclone  very  well,  and   all  the 

settlers  «rho  have  made  a  trial  of  thii  iree  are  quite  agreed 

its  future,  ;md  although  the  expi  Bomewbat 

^li..ri.  it   nevertheless  shows  that  the  C    Ceara  does  not 

require  a  hot  and  moist  climate  for  its  development,  as  is 

the  case  with  other  species  of  the  india-rubber  tree.    The 

demand   for  india-rubber   incr.u  day.    and    the 

supply  falls  far  -hurt  of  it. 

Con  Imposts  oi   California  is  1897. 

Fortign  Qffici  Annual  Series,  No.  2152. 
The  'otal  imports  of  o.k.    In  Ifr'.i;  wire  :tiP,:i'J0  tons, being 

-  less  than  Iii  1896,  Of  this, 2,573  tons  came  from 
British  Columbia  and  1,889  ton*  from  Australia ;  these 
two  new  sources  of  nipplj  for  this  market.  Il  is  understood 
that  the  plant  in  British  Columbia,  where  some  of  the 
above  mentioned  coke  was  manufactured,  is  being  enlai 
tn  double  its  present  capacity,  and  it  i-  likely  that  the 
imports  from  England  and  Belgium  will  he  affected  by  this 
enterpr  as  it  gets  into  full  running  order. 

I  l\   PLAT]     in    '    u  ll'ilixn    IV    1897. 

Fa  eian  Offia  Annual  Series,  No.  2152. 

The  imports  of  tin  plates  Bhow  a  heavy  decline  as  corn- 
ed witt   1896,  65,418  boxes  less  than  that  year  having 
been  received.     These  articles  an    being  manufactured  in 
the   Hasten)  state-  in  increasing  quantities,  and  a-  heavy 
ignmenU  are  shipped  to  this  market  thej   are  rapidly 
i  the   imported   plates.     It  is  said  they   can  be 
laid  down  here  for  l  dol,  pei  box  less  than  the  foreign  ours, 
and  it  fat  onl*  a  question  ol  lime  when   Ihe*   will  entirely 
ih-place  them.     It  i-  understood  thai  the  imported  article  is 

DOW    prili    1 1  .:>  1 1  v    nted  in  packing  goods    intended    for  export, 

in  which  ease  a  drawback  on  the  duty  is  allowed, 


I    I   Ml  SI     IN    (  '  (I  11  "KM  V     IN     lS',17. 

Foreign  Offict  Annua    v  Vi    2152. 

The  imports  ol  cement  -how  a  deerease  of  1  I  :.-  I .",  ban  els 
as  compared  with  in'.m;.  Belgium  supplied  the  greatest 
amount,  as  will  be  seen  from  the  following  figures  taken 
friuu  the  enstom-ho records  . — 


<     uiit  ry. 

« Jiini.tit  y. 

1  1  ■ 

lT.iI'i.sim 
1.761 

Total 

who  can  hi-  relied  on  to  supply  any  quantity  of  a  certain 
quality  at  a  fixed  price.  The  quality  of  the  liritish  article 
is  said  to  be  quite  satisfactory,  and  the  only  reason  given 
for  it-  losing  ground  is  the  unsatisfactory  way  it  is  handled 
by  the  British  producer. 

(    IIFMH-  vt.s    IN     (Mil  HUM  \     IN     1897. 

Foreign  Office  Annual  Series,  No.  2 1  ."•  'J . 

Owing  to  the  extended  operations  of  the  chemical  manu- 
facturers of  the  Eastern  States,  and  the  increase  in  the  duty 
under  the  low  tariff,  the  importation  of  chemicals  into  this 
market  is  likely  to  fall  off  materially. 

SUGAB    I'.l  IT    (_'l  I.Tl  III     in    CALIFORNIA    IN 

Foreign  Office  Annual  Series,  -V".  2ISS. 

beet  culture  is  expected  to  become  one  of  the 
leading  industries  of  this  State  in  the  near  Future.  Last 
Mai  there  were  four  large  factories  in  operation,  their 
capacity  being  given  as  follow-  :  — 


not  i.,-  -aid  to  have  been  ii  verj  active 
one,  although  thet  itead*  demand  for  most 
luring  the  year.  Ii  i-  ■  cpeoted  that  the  market 
will  taki  ising  quantity,  but  there  is  always  enough 
on  hai.'(  aj  demand  thai  may  be  made.  A- will 
be  noticed  from  the  above  figures,  Great  Britain  has  fallen 
to  tin  second  place  in  supplying  this  market.  Thil 
10  he  entirely  Owing  Uj  11  r-n.  d  by  I  lie  | liners. 

It   i-  alleged  that  after  supplying  a  certain  quantity  at  a 

r.s-d    upon    they   will   ask    an   advat n  a 

mi  nt  of  tin  bum  brand,  it'  alers  hen  have  become 
so  disgusted  with  this  method  of  doing  business  that  they 
have  transferred  tbeii  order-  to  Belgian  and  German  firms, 


jhocation. 


Alvar  i  -near). 

a*  ill-'  '  raw  SUKaT    . 

Chine 

Alamitos  (n  lined  sugar). 


ipaoity. 


Tonsnt  Beets. 
BOO 

I. line 

:c,.i 


The   following  factories  are   under  construction  and  are 
expected  to  commeuce  operation-  this  year: — 


location. 


Tons  of  B.vts. 

Sali    as i 

Crockett l,'"m 

Hueneme 1.000 


The  mills  at  Alvarado  and  Almiito-  are  in  pro 
enlargement,* and  il  is  stated  that  a  factory  will  be  erected 
at  Carritos,  near  Alaiuito-.  by  those  interested  in  thi 
concern.  The  large  amount  of  money  required  to  build  and 
equip  one  of  these  factories  has  hitherto  militated  against 
the  increase  of  the  industry, as  capitalists  were  naturally 
unwilling  to  invest  until  assured  of  success.  Now  that 
sugar  ha-  received  increased  protection  under  the  now 
tariff,  and  it  has  been  demonstrated  that  it  can  be  profitably 
produced  on  tins  const,  there  is  likel*  to  be  a  considerable 
u  in  the  business. 

The  president  of  the  sugar  bee!  factory  at  Alvarado.  one 
of  the  olde-t  established  factories  in  the  State,  caused  I 
connt  o    the  farmers  to  bo  made  who  were  growing  beets 

under itraol  for  hi-  establishment  in  \*'.n'>.    The  number 

was  found  to  bo   120,  some  of  whom  grew  a  Ft 
some    many,  the    average    In  il  I  -    per  firmer.      A 

great  deal  has  been  Baid  about  the  desirability  of  having 
more  small  farms  in  California,  nnd  this  industry  certainly 
promises  to  be  a  factor  in  bringing  nboul  that  result. 

Adulteration  "i    r stuffs  in  i  mm. irjoa. 

Foreign  Office  Annual  Series,  No,  2158, 

Under  an  increased  appropriation  granted  to  that  depart' 
nient,  the  Board  of  Health  bus  been  cnnbled  to  establish 
and  equip  Iwo  laboratories:  our  for  the  examination  of 
food  ami   the   other    for   bach  in.     An 

official  '  hi  nii-t  with  an  assistant  has  heen  placed   ir 
of  the   chemical   laboratory,  and  i-  constantrj  engaged  En 

the  analysis  ol   food-stuffs,     The  chemist   renders   Dthly 

reports,  and  where  his  analysis  show-  articles  purchased  H 
be  adulteration-,  or  substitutions,  warrants  are  prompt!* 
issued foi  the  arrest  of  the  offending  dealers.  \ll  brands 
of  condensed  milk,  catsups,  and  jellies  have  Keen  inspected 
and  analysed,  nnd  man*  palpable  and  startling  adulterations 

have  heen  made  known  to  the  public,  (till  of  ill  samples 
of  tomato  catsup  only  iwo  were  found  to  he  free  from 
antiseptics,   the   remainder   were   found   to  contain   either 
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salicylic  acid  or  boracic  acid,  and  16  were  coloured  with 
Aniline  dyes.  14  samples  of  condensed  milk  and  evaporated 
cream  were  examined  and  seven  found  to  be  approximately 
pure  condensed  milk,  representing  a  standard  of  about 
three-parts  of  pure  milk  condensed  to  one  part.  The 
remainder  seemed  to  have  been  made  either  from  skim-milk 
or  milk  which  was  very  poor  in  butter  fat.  Manufacturers 
of  these  goods  are  now  said  to  be  making  laudable  efforts 
to  bring  their  products  up  to  a  uniform  standard. 

The  analytical  data  regarding  fruit  jellies,  jams,  and 
marmalades  shows  that  in  no  line  of  food  products  has 
adulteration  and  substitution  been  carried  to  such  an  alarm- 
ing extent.  ( If  87  samples  analysed,  2S  only  had  the  chance 
of  being  called  pure,  20  were  adulterated  and  30  fraudulent 
substitutes.  A  majority  of  those,  although  passed  as  pure 
jellies  made  from  their  respective  fruits,  were  not  made  from 
choice  fruit;  some  were  made  from  immature  fruit,  and 
some  from  over-ripe  fruit  that  had  already  passed  into  a 
state  of  incipient  putrefaction. 

Wine  Storage  in-  California. 

Foreign  Office  Annual  Series,  No.  2152. 

An  experiment  in  handling  red  wine  was  tried  last  year 
at  the  Italian-Swiss  colony's  vineyard  situated  at  Asti  in  this 
State.  The  grapes  handled  by  the  colony  were  far  in  excess 
of  the  cooperage  facilities  it  possessed,  and  some  means  had 
to  be  devised  to  care  for  the  surplus.  Among  the  different 
plans  suggested  was  that  of  building  a  concrete  cistern,  and 
this  idea  was  finally  adopted.  An  excavation  was  first  made  in 
a  rocky  hillside  in  the  rear  of  the  establishment.  Next,  walls 
of  concrete  2  ft.  in  thickness  were  put  in,  and  the  floor  and 
top  were  added  in  as  substantial  a  manner,  the  latter  being 
supported  by  15  steel  girders.  Then  the  entire  surface  was 
covered  with  a  lining  of  pure  cement,  and  finally  this  was 
glazed  to  the  impermeability  of  glass.  The  whole  cistern 
was  buried  beneath  3  ft.  of  earth,  the  object  of  all  these 
precautions  being  to  preserve  the  wine  at  a  uniform  tem- 
perature. This  cement  tank  is  104  ft.  long,  34  ft.  wide, 
and  24  ft.  high,  and  is  capable  of  holding  500,000  galls. 
The  wine  was  kept  in  this  reservoir  for  four  months  or 
mere,  and  the  experiment  is  said  to  have  been  entirely 
successful.  It  was  then  drawn  off  by  gravitation  into 
wooden  tanks  in  nhich  it  will  be  aged  previous  to  being 
placed  in  barrels  for  shipment.  There  are  said  to  be  several 
advantages  derived  from  treating  the  wine  in  this  manner. 
One  is  that  it  can  be  maintained  at  a  cool  even  temperature  ; 
another  is  the  equal  blending  of  such  a  large  quantity  of 
wine  at  one  time  ;  and  a  third  is  the  great  saving  in  insur- 
ance which  is  expected  to  repay  the  cost  of  the  construction 
of  the  tank  in  five  years. 

Camphor  in  South  Formosa; 
Foreign  Office  Annual  Series,  No.  2149. 

The  camphor  trade  has,  so  far  as  concerns  foreign 
merchants  in  South  Formosa,  almost  entirely  stopped, 
owing,  among  other  causes,  to  the  disturbed  state  of  the 
country  and  the  difficulty  and  danger  of  sending  money 
into  the  camphor  districts.  The  roads  continued  through- 
out the  year  to  be  infested  with  armed  robbers,  who  on  the 
approach  of  the  military  or  police  fled  to  the  hills  (where 
it  was,  apparently,  impossible  to  pursue  them)  only  to 
reappear  at  the  first  favourable  opportunity.  Bobberies 
became  of  such  frequent  occurrence  that  no  foreign  or 
native  merchant  would  venture  to  send  money  into  the 
interior.  The  Japanese  authorities  on  their  part  did  not 
see  their  way  to  allow  the  tax  to  be  paid  in  the  treaty  port 
on  arrival  of  the  camphor,  and  business  was  consequently 
brought  to  a  standstill. 

In  the  raids  and  skirmishes,  too,  which  have  taken  place 
in  the  camphor-producing  districts  numbers  of  stills  have 
been  destroyed.  Their  destruction  was  perhaps  inevitable, 
but  as  they  were  almost  entirely  erected  with  money 
advanced  or  loaned  by  foreign  merchants  in  South  Formosa, 
the  losses  incurred  by  the  latter  have  been  very  considerable. 
It  is  estimated  that  not  one-third  of  the  stills  in  existence 
two  years  ago,  in  which  foreigners  in  South  Formosa  are 
interested,  are  now  available  for  camphor  production. 


The  hope  expressed  by  Her  Majesty's  Consul  in  last 
year's  report  on  the  trade  of  this  district,  that  the  camphor 
trade  might  revive  and  assume  large  proportions  has  not 
been  realised ;  in  fact,  far  from  this  being  the  case,  the 
camphor  export  business,  as  far  as  South  Formosa  is  con- 
cerned, has  now  (April,  1S9S)  almost  stopped. 

These  remarks,  of  course,  apply  exclusively  to  the  export 
of  camphor  by  foreign  merchants  in  this  district  (South 
F'ormosa)  who  have  in  the  past  invested  considerable  sums 
of  money  in  the  business.  The  production  of  camphor  iu 
the  districts  of  Ivinkipo  and  Shu  Shu  i  Ilunlin  and  Chip 
Chip),  the  principal  districts  whence  the  drug  came  to  South 
Formosa,  still,  I  am  informed,  continues,  though  to  nothing 
like  the  same  extent  as  formerly  ;  but  all  the  camphor  so 
produced  finds  its  way,  via  the  port  of  Rokko  (Lokkang), 
to  Tamsui,  whence  it  is  shipped  to  Hong  Kong  and  Japan. 
The  roads  north  of  Rokko  are  said  to  he  perfectly  safe,  so 
that  dealers  can  reach  the  neighbourhood  of  Chip  (hip,  and 
buy  up  any  camphor  that,  under  other  circumstances,  should 
and  would  go  to  the  foreign  firms  in  Tainan,  with  whose 
money  the  business  was  first  started.  Things  may  remedy 
themselves  in  course  of  time,  but  the  outlook  at  present  is 
certainly  not  very  bright. 

The  following  table  shows  the  export  of  camphor  from 
this  port  since,  practically,  the  commencement  of  the 
trade  : — 


Year. 

Number  of  Boxes  Exported. 

1892 

4,315 

1893 

6.691 

1894 

12,157 

1895 

10,145 

is!'.; 

S.001 

1897 

3.057 

Note.— One  liox  contained  about  1  picul  (l33Hb.)  of  camphor. 

Camphor  in  North  Formosa. 
Foreign  Office  Annual  Series,  No.  2148. 
With  regard  to  camphor,  at  present  no  British  linn  in 
Xorth  Formosa  seems  to  interest  itself  in  this  important 
product,  the  handling  of  which  is  in  the  hands  of  German 
and  Chinese  merchants,  acting  probablv  in  combination. 
There  is  a  slight  decrease  in  the  quantitv  exported,  and  a 
large  decrease  in  value,  from  194.221/.  in  1896  to  121,9382 
in  1897. 

Wood  Pulp  at  Gothenburg. 

Foreign  Office  Annual  Series,  JSio.  2161. 

Sulphate,  as  well  as  sulphide,  has  occupied  an  excellent 
position  all  through  1897;  demand  very  lively  at  satisfac- 
tory prices,  and  makers  can  consequently  congratulate 
themselves  at  having  experienced  a  good  year.  The  best 
evidence  of  prosperity  in  an  industry  is,  without  doubt,  the 
possibility  of  enlargement  and  exteDsioD,  and  this,  as 
regards  the  wood-pulp  factories,  hss  been  manifest  gene- 
rally. On  the  other  hand,  as  is  the  ease  nowadays 
throughout  the  world,  the  establishment  of  new  factories  in 
the  same  line  is  likely,  at  no  distant  date,  to  occasion  over- 
production and  the  return  to  an  unremunerative  market. 

This  observation  principally  refers  to  the  sulphite  works, 
of  which  there  are  many  building  iu  this  country  at  present. 
Under  such  circumstances  it  is  quite  natural  that  prices 
should  already  have  moderated  in  some  degree.  As  regards 
prices  over  the  year,  the  following  should  be  looked  upon  as 
correct:  for  unbleached  sulphite,  8/.  6.«.  Sd.  to  Si.  17s.  9d. 
per  ton  ;  for  unbleached  sulphate,  71.  \0s.  to  Si.  Is.  Id.  per 
ton  f.o.b.  Swedish  seaport,  dependent,  of  course,  also  on 
quality  and  terms  of  delivery. 

Mechanical  wood-pulp  has  maintained  its  advantageous 
position  from  the  autumn  of  1896,  and  on  the  whole  ex- 
perienced a  satisfactory  market.  There  have  been  no  new- 
establishments  of  importance  built  or  planned  in  this  branch 
of  the  manufacture,  and  consequently  no  influence  from 
such  cause  has  been  felt ;  there  certainly  is  some  sharp 
competition  threatening  from  Xorth  America,  chiefly 
Canada,  whence  already  considerable  export  of  mechanical 
wood-pulps  have  come  into  the  market  of  FCurope,  but  it 
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baa  nol  hi  been  proved  thai  Americans,  except  in  isolated 

.  can  compete  advantageously  with  European  makers, 

although  they  certainly  prevent  prices  fr. .111  reaching  any 

lordinary figure  a-  well  as  exclude  the  possibility  of 

lowness  in  thi  'he  market. 

Prices   during  durivp    the    year   1 1 m « •  been  :    for   dry, 
Id.  per  ton;  for  wet,  1/.  15».  :</.  to 
•_•/.  ■-'-.  'ul  per  ton  f.o.b  Swedish  seaport,  likewise  dependent 
upon  quality  and  terms  of  delivery. 

CllEHIl   ii -    IT  GOI  in  M'.i  BO. 

Foreign  Offict  Animal  Series,  Anb.  8161. 

piirements  of  alkali  mainly  depend  on  the  d. 
ti'.n  of  gloss  tl  :,i  the  bottle  tnd  glass  works  have  10  maim- 
facturc;  if  white  glass  i-  on  the  order  list,  alkali  mnst  be 
pi  cared,  otherwise  soda-ash  takes  its  place.  England 
lupplies  the  balk  of  thesi  articles  to  thi  Swedish  works, 
which  in  their  turn  export  large  quantities  of  bottles  to 
rhis  year  all  ali  has  been  predominant  in 
the  import  of  these  two  articles. 

v.  ir   has   bronght   an    increase   in   the   import  of 
fertilisers.     Much  comes  from  England,  or,  as   in  the 
with  phosphates,  from  the  Uniti  carried  here  in 

ltriti-li  • 

(ilaubei    salts   i-   an  article  that  is  annually    increasing 
among  imports     The  glass  works  as  well  as  cellulose  manu- 
thc  most  prondnenl  buyers. 

< . .  rm . . 1 1  s  principally  supplies  potash  (caustic),  which  is 
dow  mostly  imported  in  liquid  form. 

lano  and  .>il  mills  on  this  .nasi,  28  in  Dumber,  have 
been  unable  to  work  to  an)  extent  worth  mentioning,  owing 
t..  the  high  price  and  scarcity  of  fish.  Their  production 
was,  however,  mostrj  exported  to  France  and  Great 
Britain. 

There  is  ■  factor]  established  lately  for  the  purpose  of 
manufacturing  lubricating  "ils,  bj  a  paten)  process,  from 
fish-oil,  which  i-  reported  to  be  a  compli 

lll"l:|.ll    >n»l      M     I  IdMm   VI  I  .'.     (  Sw  I   W 

■  ign  i  ijli' I  Annual  St  Vi    .  161. 

Itvu  iiiiuti d  in   I.i-i  year's  report  thai  a  factory  had 

been  established  for  the  purpose  of  producing  caustic  soda 
ami  bleaching  powder.  This  undertaking,  laid  out  on  a  ven 
extensive  scale,  has,  however,  up  t<>  date  but  proved  an 
experimental  affair,  f>>r  none  of  these  products  have  appeared 
In  the  market,  and  nothing   ;  done  beyond   potting 

up  new  machinery.     I'  is  hoped  thai  rucoess  will  finalri 
Btncal   process  ;  if  so,  it  will  be  colossal,  as 
the  power  and  raw  mat.  rial  are  there  in  unlimited  quantity. 

P in  vii-  IN  Am. i  in  v. 

/  Offict   Annual  Series,  JVo.  2164. 

Phe  following  numbers  indicate  the  quantity  of  phosphates 
extracted  in  the  region  of  Teben  daring  the  year  1896  : — 


Propi 


3 


.  n Diebel  Dyr  . . 

'  n  Iljeliel  Knuif. 

rVieieli    I  III! 


..Ml. 


Quantity 

I 


S".I.'T 
|S.I«»| 

1..I.SII-, 


The  Dumber  of  workmi  n  ■  mployed  in  these  mines  is: — 

Number, 
rlor.       Kit-  P       Works. 


At 


U      110  ... 

101  I  » 

Prnni  


Phosphates  have  lately  been  discovered  at  three  places: 
(1)  Tocqueville;  (2)  Bordj  Bedir  (near  Sctif ) ,  and  (3) 
Salado.  At  Tocqueville  212  inns  have  been  .  xtracted, 
transported,  and  shipped  at  Bougie.  \*  Rio-Salado  7:!*  ions 
w.re  produced  during  five  months  with  only  100  workmen. 
The  quantity  s..ld  amounted  to  520  tons,  the  lowest  price 
realising  10  frs.  per  ten. 

During  the  pa-t  year  the  total  amount  of  phosphates 
shipped  was  199,104  tuns,  Bhowing  an  increase  of  16,226  tons 
on  the  preceding  year  (from  none  I. 

A  mine  Of  calamine  recently  discovered  near  Teba—a  is 
now  being  worked  bj  a  Belgian  company. 

1.7IIO  tons  of  zine    and   2,000    I.. ns   ,,('   lead  were  shipped 

for  Belgium  (from  I 

A  French  firm  proposed  to  erect  in  the  neighbourh 
Philippeville,  on  die  bos  shore,  a  manufactory  f.  .r  sulphuric 

acid,  hut  for  divers  reasons  it  appears  that  the  project  h:is 
been  abandoned,  and  that  Bona  has  been  chosen  instead  of 
Philippeville.  If  this  is  true  ii  is  greatly  t..  be  deplored, 
as  the  manufactory  would  bave  given  work  to  many,  and 
the  iron-pyrites  mines  in  thi-  neighbourhood,  and  at  son 
Sedma,  near  Collo,  would  have  found  an  outlet  for  their 
mineral,  which,  from  its  low  grade,  cannot  stand  Ugh 
of  carriage. 

I'virii  Exports  v  Yokohama, 

Foreign  Offir?  Annual  Series,  V...  2iG5. 

The  export  of  paper  in  1H97  shows  an  increase  of  nearly 
12,000/.  over  that  of  the  previous  year.  In  former  reports 
all  descriptions  of  Japanese  paper  have  been  included  under 
one  general  beading  in  the  tables,  hut  it  has  been  considered 
desirable  t"  give  the  export  more  in  detail  in  the  pn 
report.  The  Japanese  paper  known  as  gampishi  is  finding 
great  favour,  both  in  Europe  and  America,  as  copying 
paper,  it  being  more  durable  and  capable  of  receiving  a 
larger  Dumber  of  impressions  than  the  home-manufactured 
li  is  made  from  the  fibres  of  a  climber  called 
gampi,  botsmically  known  as  \\  ik-ir.i  inia  gauipi.  which 
grows  wild  in  many  of  the  hilly  districts  of  Japan.  The 
export  of  Japanese  wall  paper  also  slews  a  considerable 
ease  ovei  last  | 

Mi\kihi.  Products  01   Aroora  (Turkt). 
Foreign  Offict  Ammiil  Series,  No.  21GG. 

Som    687, I  lb.  of  saltpetn    ofavalm  of  some  11, 1 /, 

are  annually  supplied  to  the  <  h  vernment  factory  which  has 

been    cstal  Konieh.     It   i-  there   subjected   to   a 

-.  and  the   residue,  about  650,000  lb.,  is 

scut  to  t  ionstantronple  to  the  Government  powder  magaxines. 

( >f  all  the  mine-  in  tb.  province,  only  some  four  which 
produce  chrome  are  being  worked  by  an  English  company 
established  at  Smyrna.  There  i-  also  an  argentiferons 
l.id  mine  Dear  Bulgar-Madcn,  work  at  which  is  being 
carried  on  bj  Government.  These  and  similar  sourct 
wealth  would  be  opened  up  at  once  if  the  Anatolian  Railway 
w.re  worked  on  really  eommeroial  principk  -. 


M    I  I  II  \  I  I      ..|      I    .Til  l;     IN      \l  ..KICIA. 

Foreign  Offict  Annual  Series,  Wo.  2164. 

Sulphate  "i  eoppei  Is  used  in  large  quantities  in  the  com 

position  lie  Bordelaiee  "  and  for  sprinkling  on  the 

vine-.     The  price  i-  from  22  to  24  fr.  per  100  kil.is.  accord- 

purity,  and  the  duty    from  -  fr.  75  c  to  S  fr., also 

according    to    purity.      About    1,000    tons    are   annually 

imported  int. >   thi-    colony,  of  which   - 47s   tuns  arrive 

■  Marseilles  from  Great  Britain.  I  '  ih  sulphate  of 
OOppei  is  preferred  in  the  market,  it  being  slightly  cheaper 
and  also  purer. 

RTO    vl    0*AH    i  A  I  .i  i.i  v  l 

/     .  ign  Offict  .  liiiiuul  St  \      1164 

■  rportatioD  ..f  esparto  grass  is  as  nsoal  ahonl  io.ikmi 
tun-  per  annum,  and  it  non  seems  to  have  touched  its 
lowest  price.     A-  usual  it  is  shipped   almost   exclusive!]  to 
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the  United  Kingdom.  There  is  no  doubt  but  that  the  great 
misery  existing  amongst  the  Arabs  through  the  failure  of 
their  crops  for  the  last  three  years  is  almost  the  only  reason 
by  which  it  is  possible  to  explain  the  continuation  of  the 
production  at  such  low  prices,  and  this  year,  although  crops 
promise  exceedingly  well,  there  will  still  be  great  misery 
amongst  the  natives,  but  few  having  been  able  fo  till, 
having  in  most  cases  been  obliged  to  use  for  food  the  grain 
given  them  by  the  Government  for  tilling  purposes. 
Esparto  production  is  not,  therefore,  likely  to  fall  off  for  at 
least  another  year,  notwithstanding  its  low  prices. 

Aha  Pulp  i\  Algeria. 

Foreign  Office  Annual  Series,  No.  216-1. 

There  has  recently  been  some  correspondence  in  a 
consular  journal  as  to  the  feasibility,  from  a  commercial 
point  of  view,  of  making  "  pate  d'alfa,"  or  alfa  pulp  in  this 
country.  This  question  was  gone  fully  into  some  10  or  18 
years  ago,  when  esparto  grass  was  three  times  its  "present 
value,  and  the  cost  of  transport  some  six  times  greater  than 
now.  It  was  then  found  to  be  impracticable.  Algeria  is 
not,  and  canuot  for  some  time  become  an  industrial 
country.  There  was  also  another  reason,  and  apparently 
an  unsurmour.table  one,  viz.,  that  British  paper  makers, 
who  are  almost  alone  in  the  employment  of  esparto  grass, 
have  their  o.vu  piant  for  the  fabrication  from  esparto  grass 
itself;  their  motive  power  would  cost  them  just  as  much, 
and  they  do  not  care  to  purchase  any  article  partially  made 
up  if  they  can  avoid  it,  preferring  to  make  their  own  pulp, 
and  thus  he  certain  of  the  quality  of  the  materials  they 
employ. 

There  is,  however,  no  reason  why  a  paper  manufactory, 
for  the  supply  of  local  requirements,  should  not  be  estab- 
lished, as  Algeria  consumes  some  6,000  tons  of  paper  of 
different  kinds  annually. 


OFFICIAL  REPORTS. 

correspondence  relating  to  the  conference  at 
Brussels  oh  the  Question  of  Sugar  Bounties — 
Commercial  No.  6  (1898).     (C.  8938.)     Price  Hid. 

Bininl  of  Trade  J.,  Aug..  232. 

The  present  paper  contains  the  appointment,  dated  31st 
May  1898,  of  Sir  F.  Plunkett,  Sir  H.  liergne,  Lord 
Ampthill,  and  Mr.  Ozanne  to  act  as  British  delegates  at  the 
International  Conference  on  the  question  of  Sugar  Bounties 
at  Brussels.  It  adds  that  Mr.  Nevile  Lubbock  and  Mr.  G. 
Martineau  will  attend  at  Brussels  in  the  capacity  of  experts, 
and  gives  general  instructions  to  the  delegates  for  their 
guidance. 

It  also  gives  the  report  of  the  delegates,  in  which  they 
offer  the  following  general  observations  upon  the  present 
position  of  the  question  from  the  international  point  of 
view  : — 

Austria-Hungary,  Germany,  Belgium,  and  Holland  desire 
to  effect  a  complete  abolition  of  the  bounties,  and  no  oppo- 
sition to  an  arrangement  to  this  effect  is  to  be  apprehended 
from  Spain  and  Sweden.  France,  however,  whilst  willing 
to  abolish  the  direct  bounty  on  export  under  her  Law  of 
1897,  wishes  to  retain  the  advantage  of  the  indirect  export 
bounty  created  by  her  internal  Law  of  1881 ;  and  Russia 
declines  eveu  to  discuss  whether  her  existing  system 
amounts  to  a  bounty  on  export  or  not. 

Germany  grants  only  a  direct  export  bounty,  which  is, 
roughly  speaking,  about  eqnal  in  amount  to  "the  direct 
export  bounty  granted  under  the  French  Law  of  1897,  and 
although  sugar  can  be  produced  cheaper  in  Germany  than 
in  France,  it  is  not  to  be  expected  that  Germany  will  con- 
sent to  abolish  the  whole  of  her  bounty  whilst  France 
retains  that  created  by  her  Law  of  1884,  which  is  about 
three  times  as  much  as  the  direct  export  bounty  granted 
under  her  Law  of  1897.  Austria-Hungary,  on  the  other 
hand,  contends  that  the  Russian  system  does  in  fact 
amount  to  the  grant  of  a  bounty  on  exportation,  and  as 
Russia  is  her  chief  competitor  in  the  sugar  markets  of  Italy 


and  the  Levant,  the  Austro-Hungarian  Government  are  not 
prepared  to  abolish  their  bounties  unless  some  modification 
can  be  obtained  in  the  Russian  system. 

It  seems  clear  that  in  these  circumstances  there  are  at 
present  but  two  methods  of  securing  the  suppression  of  the 
bounty  system  : — 

1 .  By  coming  to  some  arrangement  for  such  modifications 
or  limitations  in  the  French  and  Russian  systems  as  may  he 
acceptable  to  the  other  sugar-producing  States,  in  return 
for  the  suppression  of  their  bounties  ;  and 

2.  By  the  conclusion  of  a  Convention  between  a  certain 
number  of  the  sugar-producing  States  providing  for  the 
total  suppression  of  sugar  bounties  within  their  dominions, 
and  engaging  that  they  will  either  impose  countervailing 
duties  on,  or  prohibit  the  entry  of  bounty-fed  sugar  comitiL 
from  States  which  cannot  be  induced  to  become  parties  to 
the  Convention. 

The  market  of  the  United  States  is  already  rendered  un- 
profitable by  this  means  to  all  bounty-fed  sugar.  All  the 
continental  sugar-producing  States,  by  means  of  customs 
duties  and  internal  legislation,  reserve  the  entire  supply  of 
the  home  market  to  the  home  producer  of  sugar ;  and  the 
English,  and  to  a  rapidly  increasing  extent  the  Indian 
market  thus  becomes  essential  for  the  surplus  sugar  produc- 
tion of  the  European  countries.  Any  steps  by  which  these 
markets  might  be  closed  to  bounty-fed  sugar  must  therefore 
have  a  decisive  effect  in  securing  the  speedy  abolition  of  the 
bounty  system. 

That  system  is,  however,  now  felt  to  press  heavily  on  the 
economic  resources  of  those  States  which  have  recourse  to 
it,  and  it  is  not  impossible  that  a  further  exchange  of  views 
may  lead  to  some  concessions  by  France  and  Russia  which 
would  form  the  basis  of  a  general  arrangement  acceptable 
to  all  the  sugar-producing  States,  as  at  least  a  mitigation  of 
the  unsatisfactory  system  which  at  present  prevails.  If  no 
solution  can  he  obtained,  it  is  possible  that  a  still  worse 
state  of  affairs  may  result  by  the  increase  of  bounties  in 
various  countries. 

In  the  appendix  are  given  the  proch-eerbaux  of  the 
various  sittings  held  by  the  conference  ;  summary  and 
statistics  of  sugar  legislation  in  different  countries  for  the 
years  1883-97 ;  correspondence  exchanged  between  the 
Belgian  Government  and  various  countries  respecting  the 
programme  of  the  conference,  and  notes  on  the  legislation 
affecting  the  refinement  of  sugar  in  various  countries. 

GENERAL  TRADE  NOTES. 

Manganese  from  Bog  Ore. 

Eng.  and  Mining  ,/.,  Julg  23,  1898,  94. 

Bog  iron  ore  is  worked  in  the  province  of  Quebec,  Canada, 
and  arrangements  are  now  being  made  to  extract  manganese 
from  bog  ore  deposits  in  the  province  of  Xew  Brunswick 
by  the  Mineral  Products  Company.  The  ore  is  a  soft,  wet 
stuff,  containing  50  per  cent,  of  water,  and  is  covered  by  a 
thin  coating  of  vegetable  earth.  The  depth  of  ore  varies 
from  5  ft.  to  30  ft.  When  dried  the  residuum  is  a  fine 
black  powder,  too  fine  to  be  treated  in  the  blast  furnace, 
and  this  has  therefore  to  be  made  into  briquettes.  The 
cementing  material  used  is  kept  secret.  The  ore  is  brought 
in  small  tram  cars  into  the  building  and  shoveled  into  the 
feed  hopper  of  a  drier,  which  is  an  inclined  iron  cylinder 
5  ft.  diameter  and  28  ft.  long,  revolving  slowly  in  a  brick 
chamber  or  furnace  44  ft.  long,  10  ft.  wide,  and  30  ft.  high. 
The  dried  ore  falls  from  the  end  of  the  cylinder  into  the 
trough  of  a  spiral  conveyer,  and  is  carried  to  a  vertical 
bucket  conveyor,  which  hoists  it  to  the  top  of  the  building 
and  feeds  it  into  a  revolving  screen.  The  coarser  material 
passes  out  at  the  end  of  the  screen  and  goes  to  a  pulverizer, 
from  which  it  is  led  back  to  the  vertical  conveyor.  The 
very  fine  material  which  passes  off  as  dust  is  caught  by  a 
dust  chamber  and  also  carried  to  tin-  vertical  conveyor. 

The  screened  ore  dust  is  stored  in  bins  and  fed  to  a  mixing 
machine,  where  it  is  mixed  with  some  binder,  which  forms 
it  into  a  plastic  material,  which  is  taken  to  the  briquette- 
pressing  machine,  from  which  it  is  delivered  in  the  form  of 
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cylindrical   briquettes,  :i   ins.  diameter,  and  2\  ins.   long. 
,i.    taken  to  the  company's  Mast   furnace  in  Nova 
Scotia,  where  they  are    converted   int..   ferro 
An   analysis   of  the   dried   ore   si    212     F.  i-  as  follows  : 
Metallic  mai  "'■;  metallic  iron.  5*700 

per  c.nt.  ;  rajphni  er   cent  ■  phosphorus,   trace  ; 

lilies,  1*88  per  cent. 

Till:    SCGAB    I-Vl'I'MUl     OJI    TIIF    I'XITKI)    KlNILUM. 

\ugust  Bth,  1898.     /•'/"»/  the  Bulletin  of  the 
I     ...  ■     1/       try  of  Agriculture,  1898,  1 — 130. 

irhole  of  this  bnlletin  i*  devoted  to  tlic  recent  inter- 
national conference  "Sue  le  U  .•  Sucres."  If 
includes  a  verbatim  report  "f  the  proceedings  :ii  the  -ittinjrs 
In-Ill  m  Urn-  En  June  7th  and  June  25th 
appendix,  in  which  are  enumerated  the  legislative  measures 
rotating  to  the  sugar  industry  in  the  different  I  i 
countries,  a*  srell  as  details  of  the  sugar  trade  "f  the 
I  int.. I  Kingdom.  The  quat  I  numerated  of  the 
jar  which  ha  -  reached  tins  country  during  the 
last  15  years  from  liiiti-li  possessions,  including  tin-  West 
li. in.  Ceylon,  and  the  Straits  Settlements,  ami 
Mauritius;  also  from  foreign  -  including  lirazil. 
Central   America,  tin-  West  and   East   Indies.     A  table  is 

Knowing  the  quantities  of  rat  far  which   has 

Ih.u    imported   by   this    country    from    Prance,   Germany, 
Belgium,    flu-    Netherlands,    and    othei    countries.      The 

Dg  i-  a  summary  from  two  tables  'if  tin-  quantities 
..f  r.'tine'l  cam  ami  beet  sugar: — 

Annual  Import*  of  Sm/ar  into  tht  United  Kingdom, 
1883  lo  1897. 


San  Miimr. 


i  Sugar. 
Beet 


Tntlll. 


Cane  and 


Cwt 

i'»t. 

Cwt. 

B.417.899 

139.793 

1.(1(18,187 

*.l-...  11 

3,010.807 

24.746.(106 

6.774,138 

1,425313 

l't.:  l  17 

22,505.711 

R,220,453 

25,008,678 

0371.417 

ii..;mi 

6330.274 

17381 

20.528,407 

' 

273  it.. ;:-.' 

10,581,013 

i6,P16318 

B.077.214 

r. .,,,:, 

ll     U1.491 

19.718 

28.250,7!S! 

■-•'.it:, 

14.123,728 

81,155,140 

1883.. 
1884.. 

1887.. 
1883.. 


It  will  be  observed  tliat  over  the  period  embraced  by  the 
■hove  in'   imports  of  sugai  of  all  kinds  have 

expanded  in  tin-  extent  of  25  pet  cent.     I  decline 

in  the  quantity  nf  raw  imported  is    rerj   note- 

worthy     Still  more  remarkable  !■  the  large  increase — fully 
four-fold— in  the  quantity  of  reflni  i  sr  which  we 

mi r ■  n .■  1 1  -.       p  I  exclusively  from  foreign 

countries  thai  reap  all  tin-  benefit   involved  in   tin-  demand 
t..r  labour  in  tin-  work  "I  refining.     In  l-v.-.  ire  imported 
it.   <>f  raw   sugar  and  1,920  cwt  of 

refined,  whetvas   in  1896  the  qnantites  were  approximately 
equal,     ["hen,  igain,   n    1883  "iir  t..t.il  imports  con 
12,089,130  cwt   ..I   cane   sugar  ami   11,561,426  ewl 

1,025  owt  hi   cane  sugar 
and  22,891,580  cwt.  of  beet   sugar,  showing  an  increase  of 

three  t> a-  mnch  i»  • '    ai 

lli.-  l  int.  il  Kingdom  i-  entirely  dependent  f..v  it-  -upar 
supply  upon  extraneous  sourci  li  is,  however,  pointed 
..in  thai  an  appreciable  fraction  ■■!  the  quantity  which  we 
import  is  eventually  re-exported  t"  Sweden  an. I  Norway, 
Denmark,  Holland,  Belgium,  Portugal,  Italy,  fcc,  these 
countries  obtaining  a  portion  of  their  supplj  in  this  manner. 

The  following  table  it  combined  from  two  tables  in  the 
original  bulletin  :  — 


Annual  Quantities  of  Raw  Sui/ar  Retained,  and  of  li,  lined 
S'li/ar  fmoorted  and  Retained,  for  Consumption  in  the 
United  Kingdom,  with  the  Annual  Average  Prices,  iss.; 
to  1897. 


- 

Refined  Sues 

r. 

- 

Total 

Pi  r 

Total 

Per 

Head  of 

Price 

Quantity. 

I'opilla- 
tion. 

Quintal. 

Quantity. 

1'npiila- 

t  loll. 

par 

Quintal. 

I.b. 

».    </. 

Cwt 

Lb. 

«.    •/. 

20    1 

3,138,088 

.,.., 

27    1 

17341380 

SS-9 

U    6 

l-J-7 

2"  11 

1885 

17,991,974 

13  in 

5,109,507 

r.-'.i 

1-     -J 

14.621,414 

l.-.-l 

IS    ii 

IU46.9S2 

ii.-.i 

16    B 

1»»7 

SIT, 

IS    1 

20*6 

IS    B 

1883 

10,042,(133 

i»-: 

a  ■' 

80-3 

17    « 

16*4 

1.-,    :. 

26"5 

i-J-'.' 

12    il 

9.444,789 

88'8 

16     I 

1891 

l.-.-l 

1-.'  in 

11.115,161 

.TJ-.i 

in    6 

1892 

in; 

13    o 

111.4111.956 

SO-6 

17     1 

■ 

i:  i 

11     -1 

33'2 

1-     1 

1894 

:i7'2 

11    :. 

IS    6 

1895 

15*3 

'.'    7 

14.003,194 

Ifl'l 

IS     I 

1896 

14,425.250 

40*9 

10    5 

1  ls6S4,79J 

n:. 

I.I    7 

1897 

84*6 

9    0 

- 

Finally,  in  the  table  shown  below,  is  the  total  consumption 
of  sugar  in  the  United  Kingdom  for  each  of  the  years  under 
notice,  the  aggregates  being  in  effect  those  "t  raw  and 
refined  sugar  in  the  tabic  jus)  given.  In  other  words  the 
following  figures  represent  imports  less  exports.  Disregard- 
ing minor  fluctuations,  the  table  justifies  the  assertion  (/or. 
.  ii.)  that  in  the  years  1883  to  1897  our  annual  consumption 
of  sugar  increased  by  fully  25  per  cent. : — 

Annual  Consumption  «f  Sugar  in  the  United  Kingdom, 
1888  to  I  - 


Wir. 


Cwt 


Year. 


1883 

l  164 

1891 

-f  «> 

1884 

81381,168 

-  1,160 

i->:. 

86,101 

1893 

1886 

7,340 

1884 

1--7 

I89S 

-.:.|v 

1888 

1896 

29,00 

■J  i.- 

iv  17 

87389,801 

ISM 

I..  1;. 


BOARD  OF  TRADE  RETUR.XS. 
SiiMMAitr  op   Imports. 


Month  endins  31st  July. 
1897. 


1,988300 

Chemicals  and  drealuOt 

Oils 

Raw   materials  lor   non-textile  En* 
dust 

Total  value  of  all  im|H.rt«  ....  30.183323 


£ 
1,847311 
118,269 


SuMMtRT    OF    KxPORTS. 


Articles. 

Month  ending  3l«t  July. 

1897. 

189S. 

Metals  (other  than  machinery)  •••■ 

e 

B7.761 

e 

8,749 

81301,498 

80381 

Aug.  31, 1898J 
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Imports  of  Metals  for  Month  ending  31st  July. 


Quantities. 

Val 

1897. 

ue. 

Articles. 

1897. 

1898. 

1898. 

Copper  :— 

Unwrought , 

Iron :— 
Pit?  and  pudtlied      ,, 

Bolt,  bar,  &c , 

Steel,  unwrought..      „ 
Lead,  pig  and  sheet      „ 

13,209 

7.669 
7,939 

11,224 
576,337 
C.S7K 
2,589 
1 8,348 
51,829 
59.125 

26.406 
5,854 

13,232 
4,897 
6,311 

hi. tun 

522,416 

5518 

3,433 

1  \r.  1 1 
61,677 
17,700 

28,829 

6,497 

£ 

41,728 
213,808 
390,557 

37,107 
482,879 

56,175 
14,896 

135.7U2 
83,799 
6,551 

180,202 

Ml. IV. 

93,455 
247,556 

£ 

39,812 
1211,480 
320,003 

56,495 

391,088 

42,649 

19,314 

244,194 

111,186 

Tin Cwt. 

1,769 
96,170 
96, 131 

Other  articles  . .  .Value  £ 

113,923 
190,767 

Total  value  of  metals 

•• 

•• 

1,983,600 

l',847,311 

Imports  of  Oils  for  Month  ending  31st  July. 


Quantities. 

Value. 

Articles 

1897. 

1898. 

1897. 

1898. 

12,892 

9,217 

£ 

13,211 

£ 

19.505 

Olive 

..  Tuns 

1,245 

2,556 

12,366 

B1.749 

Palm 

..  Cwt. 

95,477 

1115,357 

95,448 

110,098 

..  Gall. 

21,096,814 

12,588,203 

34.-1.3S9 

2  12.928 

Seed 

..  Tons 

2,998 

1,818 

51,647 

35  366 

2,255 

2.271 

38,083 

38877 

Turpentine 

..  Cwt. 

101,402 

12,463 

99  632 

48,930 

Other  articles  . . 

Value  £ 
foils... 

•• 

75,263 

94397 

Total  value  o 

•• 

•• 

759,037 

657,845 

Imports  of   Raw   Material   for   Non- Textile 
Industries  for  Month  ending  31st   July. 


Articles. 


Quantities. 


Value. 


1897. 


Bark,  Peruvian  . .   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 

Lac,  &c  „ 

Gutta-percha....        „ 

Hides,  raw : — 

Drv , 

Wet 

Ivory , 

Manure: — 

Guano Tons 

Bones „ 

Nitrate  of  soda ...       „ 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

'  Pulp  of  wood  :— 

Chemical „ 

"Mechanical 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 

Hewn Loads 

Sawn , 

Staves „ 

Mahogany Tons 

Other  articles Value  £ 

Total  value 


1.710 
362,732 
232280 

6,261 
14,918 
2,411 

40,071 

66,169 

1.308 

421 
4,069 
3,219 
21,411 
17,1115 
1,879 
15,121 

28,510 

140,504 
264,983 

13.S67 

358,344 

1.197,110 

14,615 

7,297 


1897.  1S98. 


1,429 
368,571 

35,515 


£  £ 

3,322  3,079 

43,389  46,722 

273,561  421.521 


2,648  !       10,872  6,705 

7,357  58,273  '  28,819 

5,slt  22,512  57,7;;.; 

85,888  116,846  100,615 

50,341  146.569  107,313 

1,059  49,252  46,312 


1,295 
1,760 

8.S12 

21,263 

58,803 

1,933 

7,693 


2,389 

13.122 
24,083 
30,515 
39,470 
18316 
60,707 


(    13,025 

(.     23.105 


«05    }  149-390 

194,623  35,551 

220.524  <  249,060 

12,514  :  8,709 

242,634  ■  762,973 


906,183 
20,909 
2.S62 


2,862,409 

45,817 

62,786 

895,353 


5,194 
7,421 
68,585 
30,912 
47.145 
16,958 
29,593 

f     .VMM 

I    60,588 

43,289 

228,447 

8,050 

584,304 

2,144,094 

67,148 

26,036 

1,047,289 


5,985,226      5,323,559 


Besides  the  above,  drugs  to  the  value  of  672221/.  were  imported,  as 
against  88,5097.  in  July  1897. 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  31sr  July. 


Articles. 


Alkali Cwt. 

Bark  (tanners',  &c.)    „ 

Borax , 

Brimstone 

Chemicals Value  £ 

Cochineal Cwt. 

Cutch  and  gambier  Tons 
Dyes:- 

Al  izarin Value£ 

Anilin  and  other      „ 

lnrtigo Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles...  Vatue  I 

Total  value  of  chemicals 


Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  July. 


Quantities. 

Value. 

1897. 

1898. 

1897. 

1898. 

£ 

£ 

18,658 

28,268 

8,470 

12.29S 

52.455 

38,499 

21,837 

29,792 

4,045 

2.126 

35,880 

24,340 

7,897 

6,188 

111,237 

124,912 

482 

433 

2.1491 

2.599 

2,800 

1,771 

42,817 

31,3/6 

14,653 

15.671 

.. 

87,491 

19,550 

1,881 

1,081 

25.9  13 

18,833 

25,950 

19,755 

19,149 

14,128 

3,580 

8,088 

36,006 

32,556 

103,151 

87,387 

" 

•• 

430,792 

418,269 

Articles. 


Quantities. 


1897. 


189S. 


Value. 


1897. 


1898. 


Brass Cwt. 

Copper : — 

Unwrought 

Wrought , 

Mixed  metal...       ,. 
Hardware  and      Value  £ 

cutlery. 

Implements „ 

Iron  and  steel . . .    Tons 

Lead M 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc „ 

Other  articles  ..  Value  £ 

Total  value 


£ 

£ 

8,732 

7,213 

382522 

34.01S 

83,487 

52,640 

R7.083 

139,121 

24,533 

19.133 

73,565 

60,312 

18,541 

13,552 

13,898 

33.S48 

•• 

•• 

173,918 

160,892 

124,268 

111.485 

331,553 

281,194 

2.136,401 

1,955,927 

4.735 

2,732 

60,791 

40.60S 

. . 

34,266 

88353 

186,547 

46,600 

7.725 

7,147 

25,561 

26,679 

12,835 

21,674 

10.448 

19,720 

78,036 

88,435 

3,023,282      2,749,593 


Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  July. 


Articles. 


Quantities. 


1897. 


1898. 


Value. 


1897. 


Gunpowder Lb. 

Military  stores . .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Stoneware „ 

Glass: — 

Plate Sq.Ft. 

Flint Cwt. 

Bottles , 

Other  kinds , 

Leather : — 

Unwrought , 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth   Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value , 


953,700 

2,oa¥,6O0 

SS',039 


140,196 

9,285 

69,676 

18,322 

13,350 

3'.68S 
2,127,300 

87,712 

5,533 
57,338 


1,082,200 
2,204/100 


30,063 


£ 

£ 

20,061 

23,668 

136,461 

179,119 

27,177 

29,218 

99,153 

106,571 

62,387 

56,270 

121,468 

111,927 

150,761 

144,459 

13,392 

14,749 

124,903            7,360  7,830 

7,287  20,892  !  16,625 

58,587  33,067  27.S36 

18,363  14,133  10.5S6 


11,671 

&064 

1.699.900 

..«    I 

76,>s5 

5,221 

71,116 


123,292 
35,043 
64,017 
90.110 
148,986 
129,548 
28,288 
56,239 


2,887,761 


107,720 
27.444 
53,762 

75,490 
132,953 
119,252 
26.197 
75.9S8 
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1 .11.. M-    i.l      DltCliS    AM>    ClIKMICALS    FOll    MOKTH 

EXD1NI.    ;i-r   July, 


Quantities. 

Val 

te. 

Articles. 

18S7. 

1-.-. 

1897. 

1898. 

1                                -    .. 

Tons 

il  manures        „ 

Other  articles 

71JB01 

1  •  -1 
11,517 

ai.-ju; 
1.7*5 
18,708 

* 
104.501" 

■_'T...r; 

168374 

:>i.i77 
220,767 

* 
75,100 

1!'5^9<! 

•• 

., 

Ci7.031 

iflontljlP  patent  list. 

•  The  dates   given   are  the  dates  of    the    OffloW  Journals  in 
irhieh  ai  the  CompW      -  are  advertised. 

Oomplefc    -  hus  advertised  as  at ptod  arc 

inspection  at   tie-  Patent  0  nd  to  opposition 

within  1  iro  months  <<r  tbi 


[v— PLANT,  APPARATUS,  on  MACHINERY. 

Aril  [OATH 

16,100.  A.  .1  Boolt  Prom  II.  .1.  Peron,  Belginm.  Im- 
I . r ■ . \ . ■  1 1 1 . ■  r  1 1 -.  iii  or  relating  to  liquid  fuel  furnaces.  Complete 
Opacification.    ,Iul\  23. 

16,290.  11.  Guttmann.     -  -  VII. 

18,504.   II.    Lyon   and   ,1.   I  rosbie.     Improve- 

in.  ot-  in  refrigerating  apparatus,     Jnlj  30, 

16,67!     \     Lecomte   and  I.  Lo.--.-r.      Improvements   in 
apparatus  for  regnlatiog  the  preasure  >>i  and  •  i  1 — 1 1  il.  , 
Complete  Specification.     Piled  July  30.     Dati    applied  for 
1 1  .In.  g  date  of  application  in  Belginm. 

16,769,  Brewster,  Smith,  and  Co,  Improved  test  tube 
stand.     Aug.  :t. 

18.  .1.    Week.      Improvement-    in   air-tight   pr 
1. . .  ptacli  -  soltable  for  use  »itli  sterilising  apparatus,  t  !om- 
pletc  >p.  cification.     \  • 

16,987    C  ~~    1  oh. -ii.     Improved  apparatus  for  ■ 
purposes.      tug.  .*». 

17,042.  A.  1  Harris.  Improvements  in  machines  for 
making  tablets  of  certain  chemical  powders  by pression. 

17,084  «  .  Maqnet  Improvements  in  heating  apparatus, 
Aug.  B, 

17,100.  K.  c.  Hurt.  Improved  apparatus  for  testing 
anthraccoc,  vii  .  measuring  and  adding  acetie  acid,  adding 
chromic  acid  solution,  and  a  filter  pump  for  same.     Aug.  '.1. 

17,1m.  I*,  t  Hart.  An  improved  form  of  apparatus  for 
the  testing  of  ammoniacal  gas  liquor   foi    free   and  fixed 

i.l   alSO  d.  ll-ltv    Of  -:iln.  A 

11      1.    Zschockeu     Improve nts   in  apparatus  f.u 

.„■  ih.    ...lid   particles  of  the  top  gases  of  a  blast 
fun.  t  of  the  clear  water.     Aug,  10. 

Improvements  in  and   appa- 
ratus   foi     tl d    ..1    solution!    of    >.,lid    matter. 

Ail).'.   In. 

17. -J.'.'.'.    M      Otto  \        I    iting    and    Olivine;    app 

Bulls,  applicable  t..  tl  filiation  of 

mixtures    ••;     ......     and     air.      Complete    Specification. 

Aug.  10, 

1  :.■-"."'.  .1  afetsgar,  Improvements  in  and  relating  to 
filtering  pi  10. 

17  110    \V.  1- . -U.ir.lt.     Improvements  in  kilns.    Complete 
\    :    19, 
M   into.     Improvements  in  meter  for  apparatus 
..I  registering  liquids  and  gases,     Complete 
1  8. 


17,524.  M.  tut...  An  improved  colorimeter, more  espe- 
cially applicable  for  use  as  an  ozonometer,  Complete 
Specification.     Aug.  13. 

CojiTI.ETE    SPECIFICATION-    ACCEPTED.  * 

1897. 

15,402.   I-:.  St.  rnc.     Set  1  lass  II.       \ng.  3. 

16,787.  W.  Lockwood.  Method  ol  generating  steam  aad 
oilier  vapours.     Jul)   -7. 

19,344.  T.Swift  and  G.  II.  Swift.  A  liquid  composition 
for  the  removal  and  prevention  of  scale  from  con. .-ion  on 
inside  of  boiler-.     Aug.  10. 

liL'.ojf,.  A.  W.  Stoke-  and  R.  A.  Lister  and  Co..  Ltd. 
Apparatus  i..r  automatical]*  measuring  ..tl  quantities  of 
liquids,  specially  applicable  for  testing  the  amount  of  fat  in 
milk.     Aug,  :i. 

22,027.  A.  W.  Moke-  and  B  A.  Lister  and  Co..  Ltd. 
Apparatus  for  testing  the  acidity  of  milk  and  other  liquidl  . 
Aug.  17. 

22,141.  I'.  F.  C.  VVillcox,  II.  W.  VVillcox,  and  K.  J.  N. 
WilleoN.  Apparatus  for  heating  or  evaporating  liquids  bj 
means  ..1    team.      ting.  I". 

S2,965i  D.  Cameron,  F,  .1.  Commin,  and  A.  .1  Martin. 
Apparatus  for  the  treatment  of  sewage  or  other  li.pii.l-. 
Aug.  10. 

24,01  I.   P.   1'.   M.  .famain.     Apparatus   for  compressing 

powdered  -uh-taliccs.       Aug.  3. 

1898. 

1087.  II.    Beyer    an. I     I-'.    Racke.       Economical     kiln. 

10. 
9005,   11.  Etockling.     Apparatus  for  comprcssiug  coal  or 
Aug.  8. 

'.    i.  Pokchaner.     Filters  for  water  and  other  liquids. 

Aug.  lo. 

10,100,   A.    .1     Boult. — Fiorn    The  Nitrogen    l'r.. 
i  oiupanv,  I  nitel  >tai.-.      Drying   and  putverisiug  appa- 
.lulv  '.'7. 
11,896.  C.  Butters.      Manufacture   of  discharge  doors  for 
vats.     Aug.  :t. 

S     -.    Hi. unh. a. I.  —  From      Mollei    anil    I'feil'er. 
Germany,     Call  oylinders  for  drying  apparatus,     Aug.  K). 

14,718,   J.    B.     Itoui-.iiil.      Metallic    capsules   for    Storing 

liquids  or  gases  under  pressure.     Aug.  in. 

II.— FULL,  GAS)  vni.  LIGHT. 
Applications. 
15,713.  .1.  II.  II.  Duncan.     Improvements  in  the  manu- 
facture, of  incandescence  bodies  suitable  for   use  with 

and  ..llicr  I. in  n.  is.      .1  ul  v    I  B. 

15,731.   \l.  sli.ttcl.     Improvements  in  the  manufacture 
of  mantles  01  aqnivaleut  means  of  lighting  bj  incandesc. 
Jul]  18. 

i.i.sis  A.  .1.  Bontt. — From  E.  Salscnbcrg,  Germany. 
Improvements  m  or  relating  to  incand  -  lighting. 

July  1'.'. 

15.957.  •;.  Kohl.  Improvements  in  the  manufacture  of 
glow-bodies  for  incandesct  ncc  burner-.     July  21. 

15.958.  t;.  Kohl.  Improvements  in  the  manofiteture  of 
glow  l.odie-  of  incandescence  burners.    July  21. 

16,009  J  li.-.i  Process  of  manufacturing  gas  for 
illuminating  and  other  purposes.     July  98, 

16,096.  II.  Hawkins.  A  new  or  improved  apparatus  for 
generating  acetylene  gas.     July  92. 

16,090.  II  Hun  Improvement-  in  acetylene  gas  gen- 
erators.    Complete  Specification.     July  28, 

1     It,   .1     Mo--.     An   improvement  connected   with 
:, elation  .a  acetylene.     Jojj 

16,966.  L  F.ngelhardt.     Improve nt-  in  or  relating  10 

the  manufacture  of  gas.    Julj  •-"-,. 

16,892.  S.  Biholler.  Improved  method  of  producing  gas 
from  calcium  carbide,  and  In  the  mean-  or  apparatus 
therefor.     July  '-'7. 
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16,457.  H.  11.  Berger.  Improved  apparatus  for  generat- 
ing acetylene  gas  in  a  pure  state.     July  28. 

16,559.  R.  Williams.  Improvements  relating  to  the 
generation  of  acetylene.     July  29. 

16,613.  C.  Testelin  anl  ( '.  Roseauz .  Improvements  in 
apparatus  for  generating  and  burning  acetylene  gas. 
July  30. 

16,631.  C.  J.  Yarnold.  Improvements  in  or  relating  to 
the  manufacture  of  hydrogen  peroxide  and  its  application 
to  bleaching  purposes.     July  30. 

16,634.  C.  V.  G.  Schmidt.  New  or  improved  means  and 
apparatus  for  the  generation  and  regulation  of  acetylene 
gas  in  lamps.     July  30. 

16,670.  H.  H.  Bohndel  and  C.  C.  Yeaton.  An  improved 
process  for  the  produetion  of  gas  for  illuminating  and  other 
purposes.     July  30. 

16,712.  W.  L.  Wise.— From  J.  H.  Mo.;s,  United  States. 
Improvements  in  process  and  apparatus  for  generating  and 
burning  gas  from  hydrocarbon  oils.  Complete  Specification. 
Aug.  2. ' 

16,884.  J.  Varon.  An  improved  apparatus  for  the  pro- 
duction of  acetylene  gas.     Complete  Specification.    Aug.  4. 

16,894.  C.  Vautrin  and  A.  Brocard.  Improvements  in 
apparatus  for  producing  acetylene  gas.     Aug.  4. 

16,908.  M.  L.J.  R.  L.  de  Montais.  Improvements  in 
acetylene  gas  generators.     Aug.  4. 

17.007.  J.  F.  Duke.  Improvements  in  incandescent  gas 
lighting.     Aug.  6. 

17.008.  R.  Holliday  and  Sons,  Ltd.,  and  R.  Holliday. 
Improvements  in  or  connected  with  apparatus  for  generating 
acetylene  gas.     Aug.  6. 

17,079.  F.  Gehlert.  Improvements  in  or  relating  to 
apparatus  for  producing  acetylene  gas.  Complete  Specifi- 
cation.    Ang.  8. 

17,101.  F.  C.  Hart.     .See  Class  I. 

17,127.  J.  W.  Bailey  and  J.  Clapham.  Improvements  in 
apparatus  for  nse  in  generating  acetylene  gas.     Aug.  9. 

17,199.  F.  P.  Berange.  Improvements  in  or  relating  to 
acetylene  gas  generators.     Aug.  9. 

17,230.  W.  Smith.  An  improved  water  jacket  for  acety- 
lene gas  generators.     Aug.  10. 

17,260.  M.  Otto.  Improvements  in  apparatus  for  pro- 
ducing ozone.     Complete  Specification.     Aug.  10. 

17,414.  F.  Priestley.  Improvements  in  apparatus 
applicable  to  steam  boiler  and  other  furnaces  for  consuming 
smoke  and  economising  fuel.     Aug.  12. 

17,427.  C.  Davies,  H.  Arrowsmith,  and  S.  W.  Dod.  A 
new  or  improved  manufacture  of  fuel,  applicable  also  as 
fire-lighters.     Aug.  12. 

17,504.  G.  W.  Emm.rson.  Improvements  in  apparatus 
for  generating  acetylene  gas.     Aug.  13. 

17,516.  J.  Fielding.  Improvements  in  apparatus  for 
producing  and  carburetting  hydrogen.  Complete  Specifica- 
tion.    Aug.  13. 

17,518.  T.  G.  Allen,  jun.  Improvements  in  apparatus 
for  generating  and  storing  acetylene  gas.     Aug.  13. 

Complete  Specifications   Accepted. 

1897. 

15,402.  E.  Sterne.  Capsules  or  containers  for  containing 
compressed  or  liquefied  gases.      Aug.  3. 

17,090.  E.  Barnard.  Apparatus  for  the  generation  of 
acetylene  gas  or  other  gases.     July  27. 

19,590.  F.  M.  Mooney.  Treatment  of  oxide  of  iron  used 
for  the  absorption  of  sulphuretted  hydrogen  in  the  purifica- 
tion of  illuminating  or  other  gases  or  otherwise.     Aug.  10. 

19,887.  L.  G.  Harris.  Manufacture  of  gas  from  garbage 
and  other  refuse.     July  27. 

21.114.  H.  R.  Bean  and  H.  Ringwood.  Apparatus  for 
the  generation  of  acetylene  and  other  gases.     Aug.  3. 

21.115.  T.  C.  Palmer,  of  the  firm  of  W.  J.  Fraser  and  Co. 
See  Class  XII. 

21,508.  R.  P.  Pietet.     See  Class  VII. 


22,918.  C.  J.  Bailey  and  J.  H.  Xicklin.  Apparatus  for 
the  generation  of  acetylene  gas.     Aug.  17. 

27,065.  J.  Benjamin.  Gasometer  for  generating  acety- 
lene gas.     Aug.  3. 

29,304.  M.  H.  Hawes,  R.  Farriugton,  and  W.  II.  Hand. 
Gas  and  oil  lighting.     Aug.  10. 

1898. 

1625.  W.  Owens.  Manufacture  and  storage  of  acetylene 
gas.     Aug.  3. 

2171.  J.S.Goodwin.  Acetylene  generating  apparatus. 
July  27. 

2444.  A.  E.  X.  Yeadon  and  S.  X.  Yeadon.  Apparatus 
for  the  purification  of  gas  or  other  analogous  purposes. 
Aug.  3. 

6860.  L.  Stoecklin.  Process  for  the  manufacture  of  self- 
igniting  mantles  for  glow-light.     Aug.  17. 

7592.  J.  Coyne.     Manufacture  of  gas.     Aug.  10. 

8813.  W.  L.  Wise.— From  A.  Piatti  and  Co.,  Italy.  Manu- 
facture of  gas.     Aug.  17. 

10,008.  J.  Loeser  and  A.  Lecomte.  Gas  burner  for 
incandescent  lighting.     July  27. 

11,261.  F.  A.  Keiffer.    Acetylene  gas  generators.  Aug.  17. 

13,135.  G.  Hilgenstock.  Apparatus  for  opening  and 
closing  the  doors  of  coke  ovens.     July  27. 

13,387.  C.  D.  Abel.— From  P.  l.ipcke,  Germany.  Appa- 
ratus for  generating  acetylene.     Aug.  3. 

14,197.  W.P.Thompson. — From  H.  Sez,  France.  Appa- 
ratus for  producing  acetylene.     Aug.  17. 

14,713.  H.  H.  Lake.— From  La  Compagnie  Continentale 
d'incandescence  et  de  chauffage,  Belgium.  Apparatus  for 
generating  acetylene  gas.     Aug.  17. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 
Application. 
16,045.   P.   Tack.     Improvements  in   and  apparatus    for 
distilling  tar  or  oil  or  the  like,  and  for  distilling  and  concen- 
trating other  liquid  or  semi-liquid  matters.     July  22. 

IV.— COLOURIXG  MATTERS  and  DYES. 
Applications. 

15.708.  J.  V.  Johnson. — From  The  Badische  Aniliu  ami 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  a  new  product  suitable  for  use  as  a  colouring  matter. 
July  18. 

15.709.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  colouring  matter.     July  18. 

16,034.  H.  E.  Xewton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  new  nitro  derivatives  of  the  anthracene  series. 
July  22. 

16,199.  A.  Goldberg,  W.  Siepermann,  and  H.  Flemmiug. 
A  process  for  the  preparation  of  a  yellow  sulphur  containing 
d3re  from  sulpho  cyanide  salts.  Complete  Specification. 
July  25. 

16,201.  H.E.  Xewton. — FromThe  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  A  new  process  for  the  pro- 
duction of  indigo.     July  25. 

16.474.  C.  D.  Abel. — From  The  Actien  Gesellscbaft 
fur  Anilin  Fabrikation,  Germany.  Manufacture  of  new 
colouring  matters  of  the  acridine  series.     July  28. 

16.475.  C.  D.  Abel.— From  The  Actien  Gesellschaft 
fiir  Anilin  Fabrikation,  Germany,  Manufacture  of  acridine 
derivatives.     July  28. 

16,564.  G.  W.  Johnson. — From  Vereingte  Chiniufabriken 
Zimmer  and  Co.,  Gesellschaft  mit  Yeschraukter  Haftung, 
Germany.  The  manufacture  and  production  of  diquinone 
carbonic  ether.     Jul}-  29. 

16,650.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  pro- 
duction of  azo-colouring  matters,  and  materials  thereof. 
July  30. 
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17  |3S     I.    B.   Shillito.— From  J.    li 

„„i       m,  ,.i.l    production   of    ai 

I  Mid  their  derivative.,  of   substitution. 

17,366.    i).    Imray  —  From    The    Farbwerke    vormaU 
Meister,  I.. km.i*.  bo  1  Brflnii  g,  Germany,     Improved  manu- 
.  ty|  compounds.     Aug.  1 1. 

-  |  ,  .  ii  ICATIO  ■  ■  '  '•■ 

1897. 
I;    Kbillito  -   Prom    J.    I!     Geigy  and  Co., 
Manufacture   ..f    aldehydoiiapthoUiulphonic, 
md   aldehydonaptholsulphocar- 
n  blue  and  green  colouring  matters 
or  dyes  therefrom 

■  Imray. —  From    The    Farbwerke    v. 
Mcister,  Lucius,  and  Bruning,  Germany.     Manufacture  of 
,l,.  -■nil  din  !!  black.     Aug.  3. 

-    T    K    si.illit... — From   J.   li-    Geigj    ai 
Switzerland.      Manufacture     .>f     ne»     polyazu    colouring 
Aug.  17. 
13,  \v.    II.   i       is,     \     Bee,   an. I    1..     M  ircb 
■„,n    of    new    derivatives    ..f   alkyl-hydroxy-para- 
amido  Aug.  10. 

II     I.     Newton.—  From     rhe    Farbenfabriken 
formal     I      ''      i    and   «...    Germany.     Manufacture    <>r 

product  During     mailers     derived     from     uothra- 

QDinom  .     A 

[     O.    Imray.  —  From    The    Farbwerke    vonnals 

Meister,  Lucius,  and  Urdoiog,  ' any.     Manufactore  of 

.  d  ilyestuffs  solub  .17. 

38,842.    O.    li.....         From   The     Farbwerke,    Meister, 

I. a,    and    Brunim  icture   of    I 

■  stuffs,     Aug   17. 

17,    II     E     v  "I.....—  1  "I  i"     i  irb  nfal 

,,,,,,,  |||    i  d  Co.,  ( ■■  rmaoj       I  be  manufacture 

,,,    ,  ■  ds    "i    the   aromatic 

I    i     i.    Abel      From  The  Action  Geseuschaft  fur 
An.liii     Fabrikation,    Germany.       Manufactore    of    black 

\. i^.  1  "• 

,  i. mi     The    I   In  nil-  -he  Kal.rik 

II,). liii.    I  I     mil     beschrankter     Haftung, 

ny.     Production  nf  phenolic  carbonates.     Aug.  17. 

V.     ["KXTILKS  :  CO!  TOK,  WOOL,  SILK,  1 

Applications. 

i     K      l      Suthci  i  in 'l       Improvements   coi 
with   the  preparing  ,.r  cleansing  .m    bleaching  of  leaf  and 
-lull,  iii.r  from  tin  in.    July  2_- 

.11111.  Ml    Stevens  mid 

Improvements  in  apparatus  ror  drying 

wool   and  ••tli.  ■    textile   fabrics.      Complete    Specification. 

.     D    '»'•■        From  the  firm  of  Joh    Klcinewefers, 
ny,      [mprovemenls    m    apparatus    for  mer 

■  in  in  tli,   fnrni  <if  hank-.      Aup.  3. 

I    l     \\  Ison  .md  P.  Kestner      Improvements,  in 
Hi,  .  itton  and  like  yarns,  and  apparatus  for 

that  put  i '■ 

Improvements  in  machinery  foi 
tie  ,ii, I    ,,tlier   teztil. 

VI.— nvi  IM..  CALK  I  I  I'KIN  riNO,  PAPBB 
3TAINI 

B   JT.  II.  Mill  y  '  li.i.iinartin, 

\i.    impr,   ■ 

and  threads.     Jul]  'J7. 

R    \V.  Kemp.     A  , bined   dyeing  maeli 

ton,  worsted,  woollen,  silk,  and  all 
!  dabbing),    J  u  • 


16,893.  0.  Imiaj.  —  From  The  Farbwerke  vormah) 
Meister.  Lucius,  and  Bruning,  Germany.  Method  for  the 
produciion  ot  fast  colours  on  the  «ool  fibre  from  picramic 
a,  id  monazo  dyestuffg.     Aug.  4. 

I7,n70.  O.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Brnning,  Germany.  Method  f<»r  the 
production  on  the  fibre  »>f  tin-  azo  colours  soluble  in  water 
in  tict-  varying  from  violet-black  to  dark-black  tint-. 
Aug.  8. 

C'omplktk  Specifications  A.,i.iih.. 

1897. 

37.  ii.  II.  Ellis.— From  J.  Beilmann  et  Cie.     Manu- 
facture and   production   <>f    coloured    desigus    ,.n    woven 
fabrics.     Aug.  10. 
22,450.  V.  .  Cabiati.    Process  of  bleaching  fabrics,    July  87. 

9885.  J.  K.  Bone,  v7.  r.  Galey,  and  T.  McConnell. 
Machines  for  heating  yarns  for  mercerising,  dyeing,  and 
the  like.     Jul]  27. 

18,483.   W   Shaw. 

ing  varus.     Aug.  3. 


Method  of  and  apparatus  fol 


VII.—  ACIDS,   ALKALIS,    urn  SALTS. 

Applic  ltions. 

15,719.  C   A.   Jensen.  —  From  J.   Maemeeke,  Germany. 

An  improved   process  for   tha  pmduction  of  alkali  oom- 

pouuds  of  albuminouf  substances.     Complct  ition. 

July  Is. 

7.  F.F.Myles.     Bathsalt.     Complete  Specification. 
Jul]   19. 

15.947.  .1.  V.Johnson. — From  Tin-  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  tin-  manufacture 
of  sulphuric  anhydride  and  sulphuric  acid,  and  apparatus  to 

I..-  employed  therein.    July  81. 

15.948.  .1  V.  Johnson. — From  The  Badische  Anilin  and 
So. la  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  sulphuric  anhydride.     .Inly  21. 

15.949.  .1.  Y.  Johnson.  From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  and  apparatus 
tin  the  manufacture  of  sulphuric  anhydride.     July  21. 

15.950.  .1.  T.Johnson. — From  Thi  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  sulphuric  anhydride  and  apparatus  for  use  therein. 
July  81. 

16,880,  0.  Guttmnun.  Improvements  in  apparatus  for 
the  concentration  of  sulphuric  acid  and  other  liquids  bj 
evaporation,     Ju 

ii  Imray.-  From  li   I    Junius, France.     Process 
tin  extracting  baryta  from  barium  fertile.    Julv  '."J. 

16,544.   !'•.   Piffard.     Improvements  in   the  manufacture 

-» ,,us  ammonia.     July  *j'.i. 
ir.,.',77.   II    Piffard.     Improvements   in   the  manufacture 

seous  ammonia.     July 
16,639.  11.  H.  Thwaite  and  F.  L.Gardner.     A  method  of 
utilising  the   carbon   monoxide  evolved    in   the  production 
of  calcic  carbide  and  apparatus  for  that  purpose.     Jul]  SO. 
16,939.  • '•  WOlffing.     Improvements  in  the  manufacture 

,  acid.     Aug  ... 
16,97*.  1.  Can.     Improvements   in   or  connected    with 
apparatus   cr    plant    foi    the    manufacture   of    sulphate    of 
ammonia  from  ammonia. -al  liuuoi  s.     t  omplete  Specification. 
Aug.  ii. 

17. 21:'..  \  S.  Bower.  Improvements  in  the  manufacture 
oi  -o.liuui  earl., mate,  caustic  soda,  sodium,  and  sodium 
carbide  for  the  manufacture  of  acetylene  _.i-  from  common 
salt  or  from  sodiui  i  sulphate  ..r  sulphite.     Aug.  10. 

W.Johnson.  —  From   Vercin   Chcmigcher  K»- 
briken,  Germany.      Improvements    in    the   inanufactun 
sulpburouB   a.  id.  sulphuric  acid,  and   sulphuric  anhydride. 
Vug.  10. 

17.41.'..  J.C.Graham.     Improve in-   in   apparatus  for 

and  in   the    method  of  making  caustic   alkali   and  sodium. 
Aug.  18. 
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Complete  Specifications  Accepted. 
1897. 

31,508.  K.  P.  Pietet.  Process  and  apparatus  for  the  pro- 
duction of  carbide  of  calcium.     July  27. 

25,007.  H.  S.  Elworthy.  Process  for  the  manufacture  of 
carbonic  acid,  and  apparatus  therefor.     Aug.  17. 

25,042.  E.  M.  Taylor.  Alkali  phenate  compound  for 
bleaching,  scouring,  and  stripping.     Aug.  10. 

27,049.  L.  H.  Frentz.  .Manufacture  of  conglomerates 
containing  alkaline  oxidising  bodies  for  bleaching  linen  and 
other  objects.     Aug.  1  7. 

1898. 
10,290.  C.  S.  Bradley    and    C.  B.  Bradley.       Process    of 
manufacturing  phosphorus  and  other  materials.     Aug.  3. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

16,29.5.  W.  P.  Rix.  Improvements  in  moulding  pottery 
and  in  apparatus  therefor.     July  2G. 

10,417.  H.  Hurridge.  Improvements  in  kilns  or  ovens  for 
firing  bricks  and  other  ceramic  goods.     July  28. 

16,550.  A.  J.  A.  Herthelicr.  Improvements  in  furnaces 
for  baking  enamels,  glassware,  and  porcelain.  Complete 
Specification.  Filed  July  29.  Date  applied  for,  1  March 
1898,  being  date  of  application  in  France. 

16.665.  V.  F.  L.  Smidth  and  E.  Riisager.  Improvements 
in  kilns  for  burning  cement  and  other  substances.    July  30. 

16.666.  F.  Ruppel.  Improvements  in  kilns  for  cement, 
lime,  and  the  like.     July  30. 

17,071.  E.  Offeubacher.  An  improved  process  for  the 
manufacture  of  decorated  glass.  Complete  Specification. 
Aug.  8. 

17.140.  T.  Pfister.  An  improved  manufacture  of 
mosaics,  tiles,  bricks,  and  the  like.  Complete  Specification. 
Aug.  9. 

17.141.  Improvements  in  cloisonne  work  and  mosaics. 
Complete  Specification.      Aug.  9. 

17,206.  B.  G.  Davies-Cooke.  Improvements  in  the  manu- 
facture of  fancy  and  ornamental  glazed  bricks,  tiles,  blocks, 
and  other  glazed  goods.     Aug.  10. 

17,209.  T.  Pfister  and  E.  Barthels.  Improvements  in 
cloisonne  work.     Complete  Specification.      Aug.  10. 

17,3S1.  W.  \V.  l'ilkington.  Improvements  in  machinery 
for  rolling  sheets  of  glass.     Aug.  12. 

Complete  Specifications  Accepted. 
1897. 

20,414.  W.  Thompson.     Improved  glass  tiles.      Aug.  10. 

23,080.  W.  S.  Hadley,  i.  W.  Sephtou,  and  R.  Mills. 
Method  of  and  means  for  producing  indelible  designs  upon 
the  surface  of  glass,  marble,  metal,  and  similar  material. 
Aug.  3. 

189S. 

10,128.  G.  W.  Tooker.  Gilding  of  articles  of  china- 
earthenware,  porcelain,  and  the  like.      Aug.  7. 

13,260.  I".  Schuman.  Apparatus  for  the  manufacture  of 
wire-glass. 

13,310.  F.  O'Xeill.  Machine  for  manufacture  of  glass- 
ware     Aug.  10. 

13,706.  J.  M.  Humphreys.  Manufacture  of  glassware. 
Aug.  3. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
akd  CEMENTS. 
Applications. 
15,872.  i\  M.  David.     The  manufacture  and   production 
of  a  new  material  more  especially  intended  for  use  as   a 
substitute  for  wood.     July  20. 

15,929.  R.  Stoue.  Improvements  iu  the  construction  of 
blast  furnaces  for  the  manufacture  of  cements.     July  21. 

16,022.  G.  A.  Kiefer  and  W,  T.  Herbst.  Improvements 
iu  the  manufacture  or  production  of  bricks  or  blocks 
suitable  for  building  purposes.     July  22. 


16,173.  O.  Imray.— From  La  Societe  Anonyme  des 
Ciments  et  Platres  de  Yilvorde  a  Vilvorde,  Belgium.  Im- 
provements in  the  manufacture  of  Portland  cement.  Com- 
plete Specification.     July  25. 

16,184.  C.  Schneider  and  W.  F.  L.  Smidth.  Improve- 
ments in  kilns  for  burning  Portland  cement  and  other 
substances.     July  25. 

16,489.  W.  Olschewsky.  Improvements  in  the  process 
of  and  appliances  for  producing  artificial  stone.     July  29. 

16,697.  R.  A.  Rossborough  and  .1.  P.  File.  Improve- 
ments in  the  process  of  treating  or  preparing  clay  having 
large  quantities  of  stones  in  it  for  the  manufacture  of  bricks, 
tiles,  and  such  like.     Aug.  2. 

16,777.  A.  Patrick.  Improvements  in  the  manufacture 
of  cement.     Aug.  3. 

Improvements  in  and  relating 
as  reconstrncted  granite  anil  iu 
tame.      Complete  Specification. 


17,158.  W.  Courtenay. 
to  artificial  slnne  known 
process  of  making  the 
Aug.  9. 


Complete  Specifications  Accepted. 
1897. 
21,141.  J.  A.  Jones.     Manufacture   of  plaster  for   walls 
ceilings,  and  the  like.     Aug.  17. 

1898. 
5351.   P.  A.  Winkler.     New   method   ior   the  production 
of  hard  stones,  especially  lithographic  stones.     Aug.  10. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 

16,312.  J.  Armstrong.  Improvements  in  or  appertaining 
to  the  smelting  of  complex  sulphide  ores  containing  zinc 
and  lead.     July  26. 

16,338.  J.  Armstrong.  Improvements  in  the  extraction 
of  zinc  from  its  ores.     July  27. 

16,399.  J.  J.  Hood.  Improvements  in  gold  and  silver 
extraction.     July  27. 

16,622.  J.  Ranald.  A  humid  process  for  the  extraction 
of  the  metals,  bismuth,  and  the  like  from  their  sulphide 
ores.     July  30. 

16,685.  C.  J.  Robinson.  Improvements  in  the  treatment 
of  ores  and  in  apparatus  therefor.     Aug.  2. 

16,735.  W.  Feit.  Improvements  in  treating  lead  con- 
taining precious  metals.     Complete  Specification.    August  2. 

16,865.  E.  L.  Rhead  and  F.  A.  Burgin.  A  process  for 
the  extraction  of  and  recov..  ry  of  antimony  and  other  metals 
from  ores  preliminary  to  the  extraction  of  gold  or  other 
metals.     Aug.  4. 

17,186.  T.Terell.  Improvements  in  coating  metals,  also 
applicable  to  soldering  metals.     Aug.  9. 

17,220.  T.  A.  Ullathorne  aud  F.  Bedford.  Improvements 
in  the  method  of  and  apparatus  for  hardening,  tempering, 
and  tinning  steel  wire.     Aug.  10. 

17,353.  W.  Florence.  Process  and  apparatus  for  separat- 
ing zinc,  cadmium,  aud  other  volatile  elements  from  their 
alloys  or  mixtures  with  less  volatile  metal.     Aug.  11. 

Complete  Specifications  Accepted. 

1897. 

18,135.  T.  Doherty.  Method  aud  means  for  manufactur- 
ing  steel  direct  in  a  cupola.     Aug.  10. 

18,217.  W.  J.  Wigg  and  E.  G.  Ballard.  Separation  and 
recovery  of  zinc  from  liquors  containing  zinc  iu  solution 
with  iron  and  other  metals.     July  27. 

19,650.  Kynoch,  Ltd.,  and  A.  T.  Cocking.  Improve- 
ments relating  to  blasting.     Aug.  17. 

1898. 

937.  E.  Martin.  Manufacture  of  a  compound  metal  of 
steel  and  silver.     Aug.  10. 

7377.  J.  A.  Hunter.  Method  of  converting  iron  into 
steel.     July  27. 
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11,002.  C.  II.  I'wl  Separating  liquids  from  fiue  slimes 
<if  gold-bearing  and  other  ore*,  and  aj  paratus  therefor. 
Ah^'.  3. 

11,180.  J.  Colqol  ermatte.    July  -7. 

11,865    W.   P.  Thompson.— From   W.J.   Wilder   I 
States.     Pi  i  reparation  for  coaliog  iron  or  steel. 

July   27. 

11,639.  W.  If.  Theobald.  Process  of  Subbing  sheel 
iron  or  rteel  plates.     Aug.  3. 

13,123.  I..  Budzinski  and  B.  Schonwaloff.  Treatment  of 
steel.     Aug.  10. 

18,332.  W.  .1  Clapp.  Furnaces  an  I  apparataa  for  and 
in  the  recovery  and  purifyincj  of  iron  metals,  -lag.  and 
cinder  tap  ores,  and  other  kiwis  ol  waste  products,  and  for 
other  purposes.     Aug.  17. 

XI.— KU-.t  I  BO  CHBMI8TBT  urn  ELBCTEO- 
Ml.i  LLLTJBGY. 

APPLICATIONS. 

15,703.  E.  (iigli...  Improvements  in  primary  batteries, 
July  18. 

15,724.  i >.  Imray. — From  The  Farbwerke  vormalsMeister, 
Lucius,  and  Bracing,  Germany.  Production  of  chromic 
Jytic  oxidation  ol  solutions  of  chromium 
oxide  salts.     July  !  - 

15.801.  I     I.. m.  i.      Improvements    in   electric  aci 
lators.    Complete  Specification     July  19. 

15.802.  I.  Leiner.  [mprovements  in  electric  accumu- 
lator.     C plete  Specification.     July  19. 

15.803.  B.  Leiner.  Improvements  in  electric  accumu- 
lator-.   Complete  Specification.    July  19. 

'.  .1.  W  Kynaston.  Improvement-  in  cells  appli- 
cal  If  for  the  production  of  chlorine  and  alkali  metal 
amalgam-   by   electrolytic    decomposition   of  solutions   of 

alkaline  elilnriile- .      July  21  . 

16,012.  K  Bailey  and  T.  <i.  Hodgson,  An  improved 
method  in  the  production  of  oxide  "t  lino  by  the  use  of  the 
.  leetric  arc  and  compound  gases.    July  22. 

16,121  0.  Iinray.  From  Oenterreicbischer  verein  fiir 
t  hcmlschi  che  Production,  Bohemia.      Im- 

provements in  tbi  rail  of  solutions  of  alkali  -alt<, 

especially  alkali  chlorides.  Complete  Specification.  July  2:1. 

16,172,  II.  ile  liuf/  eV  Lairson.  A  voltaic  battery  cell 
with  hot-air  depolarisatjon.    July  25, 

16,464     \   Henneton.     Improve nt-  in  the  construction 

of  electrodes  fur  tecondary   batteries.    Complete  Specifica> 
lion.     Jul] 

16.  A,  J.  Benedict— From  \\  .  S.  Doe,  I  oiled  States, 
Improvements  in  galvanic  batteries,    JuU  29 

16,590,  <     Leyetue.     [mprovements  in  and   relating  to 

I  n  \    l.iii.  rie-  anil  the  like.      July  30. 

16,659.  1  •  r.  E.  Slithers,  Electrolytic  process  for  extract- 
ing metatl  from  theli  halogen  combinations.  Complete 
Specification.     July  80. 

Gooch.     Improved  methods  of  controlling 
snil    directing    electi  metaJi   and   alloys. 

16,876  1  3  Clark,  Improvements  in  seoondarj  electric 
batterii  -  ot  accumulators,     Aug,  t. 

'    i      indn  is.     Improvements  in    nr  relating  to 

,1.    it  .  eeotttnu  itot        \ ag,  6. 

me,  Aii  improved  electric  accumulator. 
Hton!  log  -i.  D.iie  applied  for,  •-'.'.  Jan.  1898,  being  date 
of  applioatioD  io  France. 

17,-jf,-.  o.    Behrend,     Improvements    in  secondary  bat- 

Aug,  10, 
17,859.  I).    Martini,     [mprovements    in   ell 
ally  obtaining  osone.    Aug.  II, 

17,458  a  \  Beadle,  [mprovements  in  primary  electric 
batteries,     Auk-  18. 

17,488    I   A     i  mum.,    [mprovements  in  electric  i 
darj  batterii  s.     Aug,  13. 


COMPLETE    SPECIFICATIONS    ACCEPTED. 
1S97. 

17,31.').  C.  A.  Meygret  Process  fur  eleetrolitically 
purifying  and  filtering  saccharine  liquids  nr  solutions. 
July  27 

18,796.  W.  M.  McDougall.  Secondary  or  storage  bat- 
teries.    Au».  17. 

23,332.  E.  A  Paris.  Secondary  battery  plates  or  elec- 
trodes.    Aug.  3. 

24,591.  A.  Il.il.    Galvanic  cell-.     Aug.  3. 

1898. 
4903.  J.  Ensign  Fuller.     Primarj  batteries.     July  27. 
18,960.  H.  Damm.     Electrode  for  accumulators.     Aug.  3. 
14,112.  A.  Peters.     Primary  batteries.     Aug.  3. 

XII.— EATS,  OILS,   urn  SOAP. 
Applications. 

15,778.  II.  A.  Tilcock.  Improvements  in  the  manufac- 
ture "f  snap.     July  19. 

15,828.  F.  L.  Bartelt.  A  washing  compound  for  vegeta- 
ble fibre  or  textile-.     July  20. 

15,888,  II.  Hadfield.  Improvements  in  and  conneeted 
with  soap  frames  used  in  the  manufacture  and  slabbing  of 
July  20. 

16,098.  II.  Smith.     An  improved   manufacture  of  soap. 

July  23. 

17,087.  M.  Bkenberg,  Improvements  in  the  method  of 
refining  I  tils.    I  lomplete  Specification,     Aug  h. 

17,510.  II  L.  Haas,  Improvements  in  cleansing  com- 
positions containing  ammonia.  Complete  Specification. 
Aug.  18. 

COMPLETE    Sl'ECIFIi   UloNs     ACCEPTED. 

1897. 

21,11."..  T.C.  Palmer,  i. f  the  firm  o(  W.  J.  I'rnser  ami 
Co,  Distillation  nf  petroleum  and  other  oil,  and  apparatus 
therefor.     July  27. 

1898. 

6464.  s.    <;     i: iiiilum  and  Tin    Commercial  Oxonc 

Syndicate,  Ltd.     Oxidising  of  oils.      Aug.  It. 

XIII.-rAlNTS.  PIGMENTS,  VARNISHES, 
KI'.SINS.   INHIA-KUHBEK,  Etc. 

Applications. 
15,721.  B.  (i.  Scott.     Improvements  in  the  distillation  of 

rosin.      Jul]    18. 

16,172.   E  Sehlii-mann.      Manufacture  of  a  wax-like   miIi 
-lance  i . v  the  action  of   oxidising  agents    upon  »  mixture  of 
r.  -in  and  paraffin.     Complete  Specification,    July  2H. 

16,607.  A  1  Parker.  Process  for  the  manufacture  of 
peroxide  of  lead.     July  80. 

17,17s.  Matthews,  Lancashire,  Cheshire,  and  North 
Wales  District  wini.  Lead  Company,  Ltd.,  s.  Pope,  and 
G.  V*  Barton,  [mprovements  in  or  connected  with  tin- 
production  of  had  oxide,  and  in  mean-  or  apparatus  em- 
ployed therein.     Aug.  9. 

17, isu.  Matthews,  Lancashire,  Che-hire,  and  North 
Wales  District  Whit.  Lead  Company,  Ltd.,  S.  Pope,  and 
G.  V.  Barton.  Improvements  in  or  connected  with  the 
treatment  of  litharge.    Aug.  y. 

17,329.  1!  Matthews.  Improvements  in  the  production 
of  lead  oxide.      \ug.  1 1. 

17,:i:iii.  K.  Matthews.  Improvements  in  the  production 
of  had  oxide.      Aug.  1  1. 

17,838.  A.  Taylor  and  W.  S.  Taylor.  Improved  rubber 
compounds.      Aug.  1 1. 

17.47s.  c  Wcygang.  Improvements  relating  to  siccative 
nilsand  varnishes.     Aug.  13. 
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Complete  Specifications  Accepted. 
1897. 
19,729.  R.  J.  Friswell  and  Brooke,  Simpson,  and  Spiller, 
Ltd.     Obtaining  gutta-percha  and   the    utilisation   of    by- 
products arising  therefrom.     Aug.  10. 

1898. 

10,263.  T.  Turnbull.  Anti-corrosive  damp  -  resisting 
paint.     Aug.  17. 

12,348.  Saxby's  White  Lead  Syndicate,  Ltd.,  and  H.  G. 
Percival.  Chambers  for  the  manufacture  of  white  lead. 
Aug.  10. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

16,369.  J.  H.  Curling.  Improvements  iu  tanning  hides 
and  skins.     Complete  Specification.     July  27. 

16,419.  S.  Thomson  and  J.  A.  Todd.  An  improved 
method  of  tanning  hides  and  skins.  Complete  Specification. 
Juiy  28. 

16,545.  W.  Turner.  Improvements  in  machinery  for 
dressing  or  working  hides,  skins,  and  the  like.     July  29. 

16,857.  W.  Douglas.  A  new  or  improved  process  for 
accelerating  the  tanning  and  curing  of  hides.     Aug.  4. 

Complete  Specifications  Accepted. 
1897. 
19,356.  A.  E.  E.  Cautley  and  E.  Springborn.     Artificial 
imitation  leather.     Aug.  17. 

1898. 

12,549.  J.  T.  Wood.  Means  used  for  the  bating  of  hides 
and  skins.     July  27. 

XV.— AGRICULTURE  AND  MANURES. 
Application. 
15,749.  A.  J.  Oxfoid.     Converting  brewers'  yeast  into  a 
portable  and  workable  manure.     July  19. 

Complete  Specification  Accepted. 
1897. 
21,175.   W.Walters.     Manufacture  of  artificial  manures. 

XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 
Applications. 

16,292.  E.  W.  Gerbracht  and  F.  G.  Wiechmann.  Im- 
provements in  the  purification  of  saccharine  juices  or  sugar 
solutions.     Complete  Specification.     July  26. 

16,540.  J.  Robin-Langlois.  Improved  process  and 
apparatus  for  the  rapid  refining  of  sugar.     July  29. 

16.748.  C.  Boeye.     See  Class  XVII. 

16,949.  S.  Pitt.— From  The  Pharmaceutisches  Iustitiit 
Ludwig  Wilhelm  Gans.  Germany.  The  production  of 
soluble  albumen  compounds.     Aug.  5. 

16,979.  F.  M.  Spence  and  D.  1).  Speuce.  Improvements 
in  the  manufacture  of  syrups  and  beverages.     Aug.  6. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 
15,711.  N.  van   Laer.     Improvements   in   apparatus   for 
use  in  connection  with  the  filtration  of  beer.     July  18. 

15.749.  A.  J.  Oxford.     See  Class  XV. 

15,771.  D.  Striebeck.  Improvements  in  cooling  beer. 
July  19. 

15,833.  E.  A.  Hamlyn.  Improvements  in  and  relating 
to  apparatus  for  drying  brewery  and  distillery  bye-products 
and  the  like  materials.     July  20. 

16,667.  R.  Genge,  V.  Ragon,  and  L.  Doulers.  Improved 
method  and  apparatus  for  producing  pure  ethyl  alcohol 
direct  from  fermented  mash.     July  30. 


16,748.  C.  Boeye.  Improved  process  for  treating  malt 
starch  and  other  residues.     Aug.  2. 

16,896.  A.  Munsche.  Improvements  in  and  connected 
with  the  fermentation  and  manufacture  of  perfumed  malt- 
wiues.     Complete  Specification.     Aug.  4. 

17,159.  F.  R.  Coudert,  jun.  Improvements  in  the  manu- 
facture of  ethyl  alcohol.     Complete  Specification.     Aug.  9. 

17,357-  J.  Declercq.  An  improved  malting  apparatus. 
Aug.  11. 

Complete  Specifications  Accepted. 

1897. 

20,955.  J.  E.  J.  Johnson.  Treatment  of  alcoholic  or 
fermented  liquids.     Aug.  17. 


Brewing    and 


1898. 

12/.60.  G.   Kreutzer  and    J.   Schuiitz. 
apparatus  therefor.     Aug.  17. 

13,053.  A.  Collette,  fils.  Process  for  the  manufacture  of 
alcohol  by  saccharifieation  and  fermentation  by  mucedineae, 
and  apparatus  therefor.     Aug.  3. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 

15,815.  A.  M.  Nathan. — From  F.  W.  Stockhausen,  West 
Indies.  Improvements  in  the  manufacture  and  preservation 
of  butter  and  other  products  from  eocoanut  fruit.     July  19. 

16,195.  A.  Rehse.  Improvements  in  or  connected  with 
preserving  food.     Complete  Specification.     July  25. 

16,699.  W.  B.  Hart  and  C.  A.  McKerrow.  Improve- 
ments in  or  connected  with  the  purification  treatment  of 
white  or  black  peppers  in  the  corn  or  berry  or  other  state. 
Aug.  2. 

17,278.  J.  Peeters.  Improvements  in  the  manufacture  of 
extracts  from  yeast  suitable  for  use  as  condiments  and  for 
other  analogous  purposes.  Filed  Aug.  10.  Date  applied 
for,  Feb.  25,  1898,  being  date  of  application  in  Belgium. 

B. — Sanitation. 

16,217.  F.  M.  Spence  and  D.  D.  Spence.  Improve- 
ments iu  the  treatment  of  sewage.     July  26. 

16,767.  D.  B.  Cumming.  Improvements  in  or  connected 
with  the  destruction  of  distillery  refuse.     Aug.  3. 

16,970.  C.  J.  Lomax.  A  machine  for  the  extraction  of 
liquid  from  sewage  sludge  and  other  substances.     Aug.  6. 

17,257.  M.  Otto.  A  process  of  and  apparatus  for  the 
purification  of  water  and  other  liquids.  Complete  Specifica- 
tion.    Aug.  10. 

C. — Disinfectants. 

15,819.  A.  E.  Berry  aud  A.  B.  Roberts  and  Co.,  Ltd. 
Manufacture  of  a  new  chemical  salt  of  valuable  antiseptic 
properties.     July  19. 

15,867.  G.  A.  Galetto.  Improvements  relating  to  the 
production  of  formaldehyde  vapours.     July  20. 

16,046.  W.  P.  Thompson.  —  From  J.  G.  Brissonnet, 
France.  Improved  antiseptic  and  disinfectant  compound. 
July  22. 

Complete  Specifications  Accepted. 

A. — Foods. 
1897. 
19,357.  H.  Higgins.     Proteid  breads,  biscuits,  and  cakes. 
Aug.  17. 

19,980.  C.  Estcourt.  Production  of  a  new  food  for 
human  consumption.     July  27. 

20,527.  A.  W.  Rotbwell.— From  T.  T.  Rothwell,  Vic- 
toria.    Elimination  of  tannin  from  tea  in  infusion.  Aug.  17. 

1898. 
11,414.  L.   Buchhold.     Process   for  preserving   prepara- 
tions or  objects.     Aug.  3. 
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B. — Sanitation. 

I -'.'7. 

.    |).  <  urner '    •'    Commin,  si  I  A.  J.  Martin. 

LSS   I 

l'7,.'14'.i.  I>.  <  itmcroD,  1'.  .1    Commin,  and  A.J.  Martin. 
Apparatua   for  the  treatment  ol  ei    li<ninl>. 

Ang.  17. 

C. —  Disinftt  tants. 

-    \\     |,.    v  :n  Knoll  anil  «  •• .  German} . 

■  iic  substana  -.    July  27. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Aiii  to*  noxs. 
I    \v.  R.  \i  • .    Pelmear,  and  W.  II    <  'am- 

mini;-      Uninflammable  celluloid.     July  18. 

in  -it  and  IV.  Appli  yard.     An   in 
men c  in  the  treatment  ol  cardboard,  paper  pulp  and  other 
substances  "t  ■  fibn  in  nature.     Aug.  3. 

16,996.  I..  Litynski,  A.  Rodakiewies,  and   1'.  Kurowski. 
ImproTementa  in   rendering  fireproof    wood,  texl 
paper  pulp,  Btraw,  and  the  like.     A  o 

17,05-.'.    W.  Wild   and  A.   II.  Wild.      Oleo    parchment. 

(  uili'l  l.i  l     Ml  .Hi  BD. 

15,601.  A.  Von  Feazty.     Production  of  paper  pulp  from 
peat      Aug.  3. 

I-:.-. 

I  .  I'.nlil.  i.     Preparation  of  ceUulos  .     Au 

XX.— FINE   CHEMICALS,   AI.KAl.miis, 
ESS!  N<  is,    \m,  EXTRA!  rS. 

Arri.ii  ATiiiN-. 

:    .1.  I.   Hawliczck.      Improvements   in   the  mar-u- 

i ),    Jul]  21. 

16,122,  M.  Otto.     Impi  in    the   production    of 

iodoform.    Uomp  cation.     Jul]  28. 

[6,965.   1.    Lil  .  ni. M  and  1  Process  for  the 

nyntl  ds  having 

the  chemical  proper!  es  "'  proteids.     Ai 

II.  -  \\  ■  .  I  S.  B.  S  hrt  i  ii.      Improve- 

ments in  the  manufacture  ol  Sue  chemical   produi  ts  for  ate 
in  pharmacy  and  other  pui  n 

;    W.  I*.  Thompson — From  J.  I  .  Creis,  Germany. 

An   improved  pi --  for  producing  pyrotartaric  diphenyl- 

foi  medicinal  put  poses,      lug    10. 

i    I  Mill  ll.    Sw  •  II  li   \  I  l"N~     A  i  i  l  PIED. 

1897. 

14,613.    A,    Verley.      hfanofactun     and   pi  ' 

perfumes.     Jul)  27. 

18,478.    ll     i  From     I  be  Far  ben  I . 

vnrin.i  i    F.  Bayer  j  M  mufaclure    or 

- 

i  I  I  III.        I":.: 

vormnls  I     Hayei  and  I  o.,  Germany.  n    produc- 

,1.  Y.  Johnson.  —  From   C.   F.    Bnehriugcr    and 
rmany.     Manufacture  or  preparation  of   adenin. 

I  7. 

—  From    i  .     1      Boel 
'...I.  rmuiiy.  ..i   preparation  of  betro- 

hypoxanthines. 
Aug.  17. 

7740.  8.  S.  Bron  bemische    Fsbrik, 

lanj .     Improvi  d  ictioo  of  io. li^ .  .1 

albumen  and  iodised  pi  ptom  t.     Ju 

\\1      PHOTOQBAPHT. 

\.  i  i 

■      \    .1     Hoi  mi. ii. J  .    Im- 

.1  method  •  •!  producing  photographic  pictures.     Vug.  .'>. 


17,167.  ('.  Dicker.  Improvements  in  and  relating  to 
the  production  of  coloured  photographs.     Aug.  9. 

17,487.  G.  Selle.  Improvements  in  the  production  of 
photographs  in  natural  colours.     Ang.  12. 

Complktk  Specification  Acckptxd. 

38,789.   II.  W.   Cotrrell.     Method   of  producing  coloured 
E  apli-.     Aug.  1 7. 

XXII.— EXPLOSIVES,  MATI  HES,  I 
Arii.ii  u  [OK8. 

;  The  firm  of  Bohy,  Gallay  and  Co.  Improve- 
ments in  the  manufacture  of  matches.  Filed  'Jj  July. 
Kate  applied  for,  ll  March  1898,  being  date  ol  application 
in  Switzerland. 

16,314.  II.  Severn    and  E.  D.  (  alien.     Improvements  in 
the  manufacture  of  inflammable  pastes  suitable  for  mat 
Filed  26  July.     Dateapplied  for,  Feb.  I,  1898, being  date  of 
appliostion  in  France. 

16,403.    W.    1..    Wise.  —  From    the    Maschinei 
Oerlikon,  Switzerland.     Improvements  in  time  fuses.    July 

•J  7. 

W.  Hope.     Improvements  in  pellets  and  grains 
of  gunpowder  of  any  kind.    July  28. 

16,481.  W.  Hope.  Improvements  in  gunpowders  and 
other  explosives,     Jul] 

16,953.  II.  lmrav.  -From  F.  W.  Slaok,  South  African 
Republic.  Improvements  in  the  manufacture  ol  explosives, 
Aug.  5. 

17,097.  A.  Minter.     Phosphorusless  matches.     Aug.  8. 
A.   Biecbwald.  —  From  the  tirin  of  F.   Krupp, 
Germany.      Improvements  in   »i   relating    to  time   fo 
Aug.  13. 

COMPLBTl     Si  l  ■  ll  I'    vl  IOS8     \.  '  i  PIED. 
1897. 
19,418    S.   Neuberg  and    I.    Nenberg.      Manufacture  of 

irk.     Safety  tamping  for  explosii 
fur  blasting  operations   in   coal  and  other  mines,  ami  appa- 
ratus for  use  in  connection  therewith. 

10  G  Benekf.  Manufoctun  ..i  explosive  com' 
pounds      Ang.  1 7. 

25,806.  '  i.  Hohmrodt.  Fog-signal  i"r  railways.  Aug, 
in. 

1898. 
9190.   I  .   \  E.  Pulifici.     Miinufaeiiire  of  explo* 

\ug.  in. 
11,674,   I.   s.  Clark.     Safety  tamping  fur  explosives  used 
for  blasting  operations   in   coal  and   other  mines,  ami  appa- 
ratus I'm  u-i  ection  therewith.     Aug.  in. 

PATENTS   rjNCLASSIFIABLB, 

A  rii  [i  \  i  tOB8, 

15,758  C.  A  \llis.in.  —  From  L.  Silverman,  luited 
States.  '  Ibtnining  products  from  the  pith  of  cornstalks  and 
utilisin:  CompleteS] iflcation.     July  IB. 

16,158.    .1.    Ilaier  ami    ]■'..    (lark.       Improved    imil 
whalebone.    Jul] 

17.j."is.  M.  Otto.  An  improved  product  obtained  by  the 
dissolution  of  ozone  in  petroleum..      Vug.  10. 

17,466.  W.s.   Hill  aud   W.   I'.   Ingham.     Improvi 
in  the  manufacture  of  slug  wool  or  silicai iton.     Aug.  IS. 

17.r.'7.    i;.   V    Dime.       Improvements     in    firepn 
compositions.     Compli  ition.     Aug.  13. 

ri  i  i  i    Si  i  ,n  i,  ii  i,. \-    A,,  i  i-TKD. 

1898. 
12,416.  A.  Krefting.     Improved  system  or  apparatus  for 
treating  seaweed  for  the  manufacture  of  products  therefrom. 

Ang.  .1. 

-  •     \     Kreft  M  i"  ifnol 

from  seaweed.     .Iul\  20. 
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NOTICES. 

la  consequence  of  the  lamented  death  of  the  Hon.  Trea- 
surer, Mr.  E.  Kider  Cook,  all  remittances  should  be  made 
payable  to  the  General  Secretary  until  further  notice. 


Collective  Lnxjex. 
In  reply  to  numerous  inquiries,  the  compilation  of  the 
Collective  Index  is  in  active  progress,  the  hulk  of  the  work 
being  already  in  the  printers'  hands.     The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer  and  Committee 
who  have  the  work  of  collection  in  hand. 
The  prices  are  as  follows  : — 
To  Members   (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List, 

Each  copy  10s. 

To  Subscribers „       12s.  6rf. 

To  others ,,         1 5s. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Eye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  iu  which  case  no  reprints  can 
be  furnished  to  the  author. 


LIST  OF  MEMBERS  ELECTED  30th  SEPTEMBER  1898. 

Barrett,   Jesse    M.,    Hammond,    Indiana,    U.S.A.,   Chemist 
(G.  H.  Hammond  Co.). 

Boss,  Julian  St.  L.,  45,  Lupus   Street,   St.  George's  Square, 
S.W.,  Engineer. 

Cave,  Frank  A.,   894,   Greene   Avenue,    Brooklyn,    X.Y., 
U.S.A.,  Salesman. 

Collingridge,  Frank,  "Kenmore,"   Shepherd's  Hill,  High- 
gate,  N.,  Chemist. 

Evans,  Win.  Perceval,  Christ's  College,  Christehurch,  New 
Zealand,  Science  Master. 

Frick,  O.  O'D.,  c/o  Sanitary  Block  and  Tile  Pavement  Co., 
Ltd.,  15,  Victoria  Street,  Westminster,  S.W.,  Manager. 

Gordon,  Colin,  Storer's  Wharf,  Cubitt  Town,  E.,  Chemical 
Engineer. 

Heileman,  W.  H,  Washington  Agricultural  College,  Pull- 
man, Wash.,  U.S.A.,  Chemist. 

[bbotson,   E.  C,  jun.,  c/o  Aiuta    Island  G.M.  Co.,  Ltd.,  39, 
Victoria  Street,  S.W.,  Metallurgist. 

Jones,  Henry,  Broughton  Bridge  Mills,  Salford,   Dyer  and 
Finisher. 

Kirkland,  Archd.,  High  Street,  Irvine,  X.B.,  Baker. 

Klein,  Otto  H.,   Room  110,  Stewart  Building,  280,  Broad- 
way, New  York,  U.S.A.,  Consulting  Engineer. 

Koop,  Eugene,  Queen  Anne's  Mansions,  Westminster,  S.W., 
Chemical  Merchant. 

McKillop,  Fred.  W.,  c/o  Jos.  Townsend,  Ltd.,  Port  Dundas, 
Glasgow,  Chemist. 

Mathewson,    E.    P.,    Guggenheim    Smelting    Co.,    Perth 
Amboy,  N.J.,  U.S.A.,  Metallurgist. 

Ogle,  F.  B.,  Woodbine   G.   M.  Co.,  Box    102,  Barberton, 
S.A.R.,  Cyanide  Manager. 

Oushkoff,  Jno.  P  ,   Messrs.  P.  K.  Oushkoff   and  Co.,  Mos- 
cow, Russia,  Chemical  Engineer. 

Peckham,  Stephen  F.,  1489,  Pacific  Street,  Brooklvn,  N.Y., 
U.S.A.,  Chemist. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  f  or  by  Messrs.  Etke  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,500  per  month. 


Pogson,  Jos.   A.,  Bridgefield  House,  Huddersfield,   Yorks, 

Tramway  Engineer. 
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Asphalt  Block  Manufacturer. 
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Brewer's  Chemist. 
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Cowan,  W.  J.;   12  (not  7),  Park  Avenue,  Wood  Green,  X. 

( lowper-Coles,  Sherard,  l/o  39  ;  Grosvenor  Mansions,  Vic- 
toria Street,  Westminster,  S.W. 

Elliott,   Dr.  J.  F. ;  Journals   to  O'Conncl   Street,  Sydnev 

New  South  Wales. 
French,  Wm.,  1  o  Dunmow;   135,  Walmersley  Road,  Bury, 
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EDWABD  BIDEB  I  OOK,  J.P.,  F.I.C., 
Tbeascbbb  "i    mii   SociETt  •  •!   Cbbxioai.  Ikddstbt, 

INI.   1'l.l-il.lM il    SoClBTY  FOB  THB  YKAB  1890-91. 

Wiiii  extreme  regret  the  death  is  herewith 

i     Rider  i  look,  the  treasurer  of  this  Society.    The 
sad  evcnl   occurred   on   Sunday  morning,  August  21st, 
at    bin    residence,    Woodford  Hon-.-,   Woodford    G 
i  :•      ause  of  death  was  cerebral  haemorrhage, 

and  there    is    no  donbt  that  the   i  xtreme  heat   of  the 
week  preceding  mainly  contributed  to  thai  result. 

i   Iward   Rider  Cook  was   the  eldest  son  ol 
Edward  i  look,  of  <  hrix,  Hatfield  Peveril,  and  of  Boa .  and 
waa  born  on  th<-   ith  .lune  1836.     II.  n 
at  the  well-known  St.  Saviour's  Grammar  School,  and 

School,  afterwards  matriculal 
the  University  ot  London.     Always  studious  and  n 
live,  ued  him,  bat  at  the  age  'if  17   he  duti- 

f ullv  abandoned  ■  scientific  career  in  order  to 
fatle  :  ia,  <  be  soap  work-,  whicb  bear  his  father's 

nam.-,  being  then  comparatively  small.    So  great  «as  his 
-  ral  aptitude  for  business,  that  at  ih*- 
-  taken  into  partnership  in  the  firm 
of   Edward   Cook    and   <  o.     Thar  works  were  then  b< 
Goodman's  Var.l.  Minor:,  s,  and  afterwards  at  How. 

In  1881,  when  the  Society  of  Chemical  Industry  was 
formed,  Mi  Rider  c,..,k  heartily  supported  the 
in.  i,i.  and  waa  elected  fits)  Hon.  Treasurer  of  the  Society, 
at  the  well-remembered  Iturlington  House  meeting  of 
April  Ith  in  thai  year.  Mils  post  he  continued  to  fill 
without  intermission  until  his  death. 

I      1890,   his   conspicuous    services    to    the   Society 

ed  suitable  recognition  by  his  election  a-   Presi- 

and    bis    Presidential    Addr.-s  ..  d   at 

Xrinii -.    i  Dublin,  in    IH'.il    (this    Journal,    1891, 

The  Imperial  Institute,  having  just  then  completed  its 
having    recognised   the   statue 
•■.   ot  i  bemical  Indnstry,   Mr.  (  ,.ok.  bj    virtue  of 
I    the    tir-t  repris.iitative   on  the    Hoard 
of  1  )ii  I  his   .  lection   was  repeated   bj    sj 

■ion  ai   every  subsequent  Annual  Meeting,  up  to 
that  at  Nottingham  in  July  but 

Tin  report  and  ill,  Mr.  Cook  has  bee 

of  the  truest  friends   i  ■'    Londot   has  ever  had  to  serve 

its  interests.     With  indomitable  courage,  patiei .and 

courtesy,  be  laboured  for  the  genera]  g I.     He  lived 

'        i  much   t tint    he   worked    for   accomplished,   the 

11      '    i  ■  t    I Ion   materially   improved,  and 

mac \  [it  away, 

In  1886,  when  the  constitution  of  a  definite  Ion 
local  administration  for  the  metropolis  was  inaugui 
ri  ont  at  a  member  of  the   r 
i    Board    of    Works,   where    be   eatablisl 
tii  Li  and  persevering  work. 
Mr.  i  o..k  devoti  'i  attention  to  all 

ind  South-Bast  London,  and  be  I  > 
direction  a  greatly  needed  improvement,  i  it. 
thi  1  nunjeations  below  London  Bridgi       II. 

mong  the  tir-i  to  movi  in  this  matter,  and 

the  iir-t  local  committee  with  the  Bight  Hon, 
■  n  M.l'.  for  the  Tower  Hamlets  which 
M.   was  one  ••!  thi   prim  ipal  wit- 
befon    tl  .  ommittce   of   the    House  of 

Commons,  ai  d  il    .   -   i  irgelj  doe  to  the  importai 
-   the   impression  which  be  created 
the  lidl  authorising  thi  the  rowei  Bridge 

mid  later  thai  f...   the    Blackwall   Tunnel,   was   passed! 
v,r-  '  ook,  in  ci  with  a  fen  ..ih.  i    I  ul   1  ml 

represi  ntativea,  and  ^:r  Joseph  Uaxalg  tt,-.  ,i,  roted 
time  to  the  tunnel  scheme,  and 

•  anyone  eh*  .  th  it 
highway  has  el  leal  bean  provided  lot  the  i pie  and 

of  Baal  London.      Had  il  not  been   f..r  the  | 

if  Ins  representation*,  the  (  itj  would  nevei 


taken  up  the  Tower  Bridge  scheme.  Akin  to  these 
movements  was  the  Woolwich  Free  Ferry,  which  was 

completed  under  the  Metropolitan  Hoard. 

Mr.  (ouk  n-  a  Justice  ot  the  Peace  of  three  counties, 
Essex,  Middlesex,  and  London,  and  th.-  public  bodies 
with  which  he  was  connected  are  numerous.  He  was  a 
member  of  the  Dugenham  Sewers  Commission,  the 
Poplar  and  Metropolitan  Board  of  Work-,  Chairman  of 
the  Urban  Council  for  Woodford,  and  for  some 
chairman  of  the  Lee  Conservancy  Hoard,  in  which 
position  he  did  good  work  in  minuting  to  purify  Kast 
London's  waterway.  In  this  administrative  duty  he  took 
a  keen  interest,  and  up  to  the  time  of  his  death  was  per- 
sonally concerned  in  new  schemes  for  the  improvement 
of  the  drainage  system  of  the  Lee  Valley. 

In  the  great  cholera  epidemic  of  1868  be  was  Chair- 
man of  the  How  Committee,  and  he  worked  day  and 
night  till  the  plague  was  -topped.  His  experiences  at 
thi-  time  Bnecinlly  directed  his  attention  to  the  import- 
.f  sanitary  science,  which  has  since  always  found 
in  him  a  warm  supporter.  His  early  leanings  towards 
w.ie  later  encouraged,  especially  as  applied  to 
manufacture  and  commerce,  whilst  it  was  always  a  favorite 
idea  of  his  thai  scientific  method  brought  to  hear  upon 
sanitary  questions  would  result  in  a  more  healthy  mode 
of  living  among   the   poor.     If  further  evidence  were 

needed  of  bis  practical  interest  in  the  people's  lives  it 
could  be  found  in  his  connection  with  the  Shadwell 
Fish  Market,  of  which  company  he  was  chairman.  A- 
nlii     of    its  founders,  he  had    great  difficulty  in    obtaining 

the  necessary  Parliamentary  powers,  the  influence  of 
the  Billingsgate  dealers  being  so  great.  Hit  they 
were  obtained  at  hist,  and  with  Mr.  Spencer  Charring- 
:on,  M.P.,  he  stood  by  the  company  through  all  its 
fortunes,  for  he  firmly  believed  that  its  success  was 
imperative,  in  order  to  open  the  market  to  th.- 
Baal  End  poor,  who  needed  t  »  be  Bnpplied  with 
cheap  Bah.  V.  ai  after  war  the  directors  worked,  up  to 
recently,  with  financially  poor  results,  in  spite  of  the 
fact    that    ti-h     ha-    been     cheaper,    fresher,    and     more 

readily  obtainable  in  the  East  End.     Better  reports  are 
now  presented  every  year,  and  Mr.  took  had  th. 
faction   of  knowing   thai    his   time  and    labour   had   not 
be.n  -p.nt  in  vain. 

It  was  tob.  expected  that  such  an  energetic  spirit  should 
have  political  opinions.  He  wa-  an  advanced  Liberal, 
but  he  did  not  allow  political  opinion-  to  BWBj  him 
unduly,   nor   did    polit  .ration-   enter   int..    nil 

local   or   administrative    work.      In    fact,    there   were 

many  who  did  not  know  his  politics  until  in  1884.  he 
stood  a-  the  Liberal  and  Radical  candidate  tortile  North 

Division  of  West  Ham,  where  in  I88S  he  wa-  successful. 

That  a  public  record  such  as  this  should  have 
its  corollary  in  private  life  is  natural.  Mr.  i  ook  was 
kindness  itself,  A-  a  personal  friend  be  has  on- 
ostentatiousrj  helped  many  straggling  men.  II.  was 
an  ardent   and  a  munificent  Nonconformist,  and  a  linn 

believer    in   religions  liberty  and    equality.      In  business, 

Mr.  Cook  carried  out  the  principles  which  he  applied  to 
public  affairs.  He  and  bis  partners  built  up  tii.  I  i-t 
Loudon  Soap  Work-  at  How  until  they  took  a  high  rank 
among- 1  similar  industrial  concern-.  He  believed  that 
concern  for  the  labouring  element  ought  not  to  -top 
nt    the  plat  end    with    au   election    address. 

He  saw  in  bis   workpeople  men  and  women  who  wen 

helping    him    to    fortune,    and    decided,    a-    many   other 

employers    ha»e    .1 ■,    that     a>    far     a-     possible    they 

should  share  in  the  prosperity  of  the  concern.  So  a 
profit-sharing  scheme  wa-  formed,  and  ha-  be.n  working 

in  connection  with  the  linn  for    a    iiuuih.  i     ..1    rears  with 

-in..--       Quite   recently   Mr.  Cook  presided  over  the 

annual    distribution    of    profit-,    when    all    grade-   of    the 

workers   wen    assembled.      In  this  way  the  Kast  London 

Work-    lia-    obtained    an  enviable   reputation,  and 

the   bappj    n  -| sibility  rests   upon  him  whose  death 

i-  genuinelj   mourned  throughout  a   large  and   varied 

circle,  including  many  an  humble  home. 


Sept.  80, 1998.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


829 


^cotttef)  £>ertton. 


Erratum. 
THE  REDUCTION  OF  NITRIC  OXIDE  BY  COPPER. 

BY    THOS.    GRAT,    E.SC. 

(This  Journal,  Aug.  1898,  p.  741.) 

In  table  3,  col.  2,  p.  742,  for  "  percentage   of  nitrogen  " 
read  "  percentage  of  nitric  oxide." 
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L-PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 

Storing  Liquids  or  Gases  under  Pressure,  Impts.  in 
Metallic  Capsules  for.  J.  B.  Bourseau,  Paris.  Eng.  Pat. 
14,718,  July  4,  1898. 

"  Hitherto,  in  order  to  discharge  capsules  or  cartridges  of 
this  type,  it  -was  necessary  to  puncture  them  in  order  to  let 
the  contents  escape."  According  to  the  present  invention, 
a  capsule  is  constructed  which  can  be  opened  without 
puncturing.  The  claim  is  for  "  A  metallic  capsule  for 
storing  liquids  or  gases  under  pressure,  consisting  in  the 
combination  of  two  tubes  sliding  one  within  the  other,  one 
of  which  may  have  an  enlarged  end  the  upper  rim  of  which 
is  bent  inwards,  the  joint  being  formed  by  a  cap  and  a  ring 

*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
Sd. — the  price  now  fixed  for  all  specifications,  postage  included — to 
0.  N.  Dallon,  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C. 


or  washer,  the  internal  pressure  causing  this  washer  to  press 
against  that  portion  of  the  outer  tube,  which  has  been  bent 
inwards." — R.  S. 

Capsules  or  Containers  for  Containing  Compressed  or 
Liquefied  Gases,  Impts.  in.  E.  Sterne,  Paris.  Eng.  Pat- 
15,402,  June  28,  1897. 

"  A  capsule  or  container  for  holding  compressed  or  liquefied 
gases,  which  has  a  small  hole  in  the  body"  or  closing 
appliance,  and  "  which,  before  charging  with  gas,  is  closed 
by  means  of  any  suitable  soluble  or  decomposable  "  sub- 
stance, "  capable  of  being  dissolved  or  transformed  by 
contact  with  the  medium  in  which  the  capsule  or  container 
is  placed,"  thus  "  automatically  discharging  the  contents* 
thereof."— R.  S. 

Filters  for  Water  and  other  Liquids,  Impts.  in. 
I.  Fokchaner,  Brussels.     Eng.  Pat.  9605,  April  26,  1899. 

The  filter  consists  of  an  outer  vertical  casing  through  the 
bottom  of  w*hich  passes  the  exit  tube,  which  extends  upwards 
into  a  central  hollow  of  an  otherwise  solid  carbon  block, 
surrounded  on  all  sides  by  pieces  of  carbon,  which  are 
retained  in  place  by  a  tin  cylinder.  The  latter  is  closed  at 
the  top  but  open  at  the  bottom,  and  is  perforated  around 
its  sides.  Between  this  cylinder  and  the  casing  is  packedi 
pulverised  carbon.  A  sheet  of  woven  asbestos  entirely 
covers  the  latter,  and  supports  a  layer  of  animal  charcoal 
on  which  is  a  spreader  or  distributor  for  the  liquid.  The 
cover,  which  is  dome-shaped  and  securely  bolted  on,  is 
provided  internally  with  a  sheet  of  woven  asbestos  covered 
with  a  layer  of  asbestos  fibre.  The  liquid  to  be  filtered 
passes  downwards  through  the  filter.  When  it  is  required  to 
clean  out  the  filter,  water  is  passed  upwards,  entering  at 
the  usual  outlet,  a  connecting  pipe  joining  the  charging  and 
discharging  pipes,  and  suitable  valves  being  arranged  on. 
them.  —  K.S. 

( Compressing  Powdered  Substances,  Impts.  in  Apparatus' 
for.  P.  E.  M.  Jamain,  Dijon,  C6te  d'Or.  Eng.  Pat. 
24,014,  Oct.  18,  1897. 

Refers  to  the  apparatus  for  compressing  powdered  sub- 
stances described  in  this  Journal,  1898,  744,  and  consisting  of 
modifications  whereby  as  the  powdered  substance  is  brought 
between  the  stamps,  it  takes  up  the  whole  free  space,  and 
when  the  stamps  are  set  in  motiou,  it  becomes  evenly  and 
energetically  compressed  all  over  the  surface  of  the  tablet 
or  lozenge. — R.  S. 

Cooling  Liquids,  and  Condensing  ;  Impts.  in  Apparatus 
suitable  for.  W.  R.  Rensbaw,  Queen  Anne's  Mansions^ 
Westminster.     Eng.  Pat.  18,819,  Aug.  13,  1897. 

Within  a  vertical  cylindrical  casing  is  a  vertical  rotating 
shaft,  carrying  a  fan  and  also  circular  dishes,  which  do  not 
extend  to  the  sides,  and  beneath  each  of  which  is  a  series 
of  overlapping  annular  shelves.  The  liquid  enters  at  the 
top  by  a  tube,  and  is  thrown  from  each  dish  outwards, 
flowing  back  to  the  next  dish  over  the  annular  shelves. 

At  the  bottom  of  the  shaft  is  a  fan. 

The  liquid  to  be  cooled  is  delivered  by  a  pipe  into  the 
upper  dish,  and  is  thrown  by  the  centrifugal  force  over  its 
edge  in  a  convolvulus-like  jet.  When  the  jet  strikes  the 
casing,  the  fluid  runs  down  on  to  the  top  shelf  of  the  first 
series,  from  whence  it  falls  to  the  next  shelf,  and  so  on, 
flowing  downwards  and  inwards  until  it  drops  from  the 
bottom  shelf  into  the  second  dish,  from  which  it  is  similarly 
ejected  in  a  couvolvulus-shaped  jet  to  fall  on  to  the  second 
series  of  shelves,  and  so  on.  The  fan  draws  air  or  vapour 
into  the  apparatus,  and  forces  it  upwards  between  the 
shelves  and  through  the  convolvulus-shaped  jets. — E.  S. 

Separation  of  Liquid  from  Bodies  containing  or  Mingled' 

with   the    Same,    Impts.    in    or  relating  to  the.      \V.    A. 

Koneman,    Battersea,   and    W.    H.   Hartley,   Moorfields 

Eng.  Pat.  17,848,  July  29,  1897. 

The   bodies  to  be  treated  are  more  particularly  what  are 

termed  "  slime-bearing  materials,"  but  paper  pulp  or  other 
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industrial  products   from    which  it    is  desired  to   i 
solutions  in  trash-water,  may  larly  treated.    Tha 

niial   feature   consists    in   compacting   the  material  by 

means  of  fluid  pressure  above,  ami  withdrawing  'lie 
ised  liquid  from  the  top.  The  slime,  &c.  is  charged 
into  a  vertical  closed  cylinder  having  a  filter  near  ilie 
bottom,  beneath  which  is  a  space  which  can  be  put  into 
connection  with  an  exhaust,  whilst  positive  ga-- 
is  applied  to  the  top.  Near  the  top  is  a  surface  filter 
connected  with  a  vacuum  apparatus,  and  having  a  slack 
and  weighted  filter  fabric,  and  also  a  removable  agitatou 
Only  a  little  water  runs  away    from  the  bottom,  tl 

Dug  to  compact,  the  heavier  particle*  first,  and  then 
aj  the  water  passing  "tl  from  the  top 
through  the  surface  filter.  Both  quantities  of  water  are 
to  an  auxiliary  filter.  The  compacted  c  intents  may 
t"-  discharged  by  removing  the  coned  bottom  and  moving 
'In-  ban  supporting  the  mass  as  required,  the  barsbeios 
fitted  bo  as  to  make  thia  possible ;  01  the  compact 
may  be  to  pressure  from  below,  for  the  purposed! 

breaking  up  the  ma--. —  B    S. 

Covering  and  Preservation  from   Busl  of  Exposed  Inm- 

worh,    .1    .V r   Improved    Process   and  Compositisf 

for  Ike.     K.    B.   Skeet,  Chichester.     Eng.   Pat    I4,.v.ij, 

'.July   8,  18 

See  under  XIII.  B.,page  854. 


II.-FUEL,  GAS,  AND  LIGHT. 

Coal,  Indian  .-  Chemical  Examination  of.    W.  It.  Dunstaa. 

Imp.     In-t.     (Indian     Sect.)     Annual     Report,    1897   '.in, 
411—14. 

Tin  examination  extended  to  the  estimation  of  fixi  3  carbon, 
volatile  matter,  ash,  sulphur,  and  calorific  power,  together 

with  the  general  characteristics  and  caking  quality  of  each 
-ample. 

iling, — The  large  blocks  (  ',  to  1  cwt)  were  cut,  and 
pice-  of  several  pounds  weight  were  taken,  broken  up,  and 

avoi.i 

Technical  Analysis. — The  volatUt  matter  was  dct.-r- 
miiieil  by  beating  i  bout  0*8  ;rai.  of  powdered  sample  in  a 
platinum  capsule  mr  two  minutes  over  a  N.i.  s  Fletcher- 
liiinsen  burner,  at  d  for  a  further  two  minntes  at  bright  red 
beat  in  a  blow-pipe  flame,  the  logs  being  ascertained  in 
weighing,  after  cooling  in  a  desiccator.  The  r. 
then  incinerated  in  a  muffle  furnace  and  the  .<*/.  weighed, 
the  fit  ed carbon  being  estimated  by  difference. 

Sulphur.  About  l  S  grm.  of  tie  sample  was  fused  in  a 
platinum  dish  with  i<>  gnus,  of  a  mixture  ol  sodium 
chloride  i  pan-,  potassium  nitrate  8  pan-  anddrj  sodium car- 
i ite  l   part,  the   fused  cake  being  dissolved   in  boiling 

er,  and  the  solution   filtered,  acidified  with  hydrochloric 

acid,  and  pleeipil.it,  .1  hot   with  barium  .blonde,  —  the  whole 

being  kepi  warm  iu  order  to  prod a  gnu  ular  pn  i  ipitate. 

A  modified  Gooch  filter,  in  toe  shape  of  asbestos  felt,  con- 
tamed  in  a  perforated  platinum  crucible,  was  einplovcd. 
I  he  method  i-   more  rapid  than  the  ordinary   one   and  is 

•  quail}  accurate. 

Ullimati  Analysis. — The  usual  method  wis  pursued,  tha 
samp  Bi  t  di  ied  at  120   C   in  •  current  of  hydn 

Ibi     hour,  and  then  burned  in  a  combustion  tubi    contain- 
ix idi  .oid  lead  chromate. 
percentage  of  ash  obtained  in  some  cases,  in 

compai  with  the  results  of  the   technical   analysi 

ascribed  to  the  higher  state  of  oxidation  of  the  iron,  ,\c, 
oocaa I  by  heating  in  01  j 

Calorifli  Equivalent.  —  The  rhompton  calorimeter  (n 
standardised  instrument)  was  employed, 

Ri  mils,     I 'In-  tabu  ati  1  ttati  mi  at  i  ocupies  bi  \enil  pages 
ol  the  report     In  addition,  the   chai  u 
of  each  district    form  the   subject  of  the  following  com- 
ments :  — 

Istam, —  flic  -ample-  examined   do  not   biar  out    the 

reputation    ol    Makuiu    BOal  a-    a    steam  coal.      A-h  content 


low  (1*08—3*65  per  cent.")  ;  sulphur  high  (1-07 — 1:87  per 
cent.);  fixed  carbon  (47*84— 58*28  per  cent)  lower  than 
recorded hy  Mallet  in  1876  75*7  per  cent.).  One  sample 
gave  a  soft  coke  rich  in  sulphur,  the  other  was  non-caking. 

The  Cherrapunji  coal,  though  poor  in  ash  (47  1  per 
cent.),  has  a  high  sulphur  coni  ent),  butiga 

hard  caking  coal,  burning  like  cannel.  The  Maoflung 
sample  resembles  the  other  two,  and  that  from  the  Dikhn 
\'alley  is  a  non-caking  bituminous  coal. 

The  A-s.iin  coals  are  probably  serviceable  as  steam  coals, 
samples  are  too  rich  in  .sulphur  to  use  for  irou- 
smeltii 

Baluchistan. — The  Khost  coal  is  tertiary  and  somewhat 
bituminous,  the  -ample  from  the  Khost  seam  being  probably 
a  fair  caking  sicam  coal,  though  rich  in  -ulphur  (4*88  pi  i 
cent.).  That  from  the  Kiila-Hakim  seam  i-  low  in  sulphur 
,'o'74  per  cent),  and  appear-  to  be  a  fair  caking  coal  "f 
greater  calorific  power  (6,936  cal-.  I  than  the  analytical 
results  would  imply. 

Bernjal.  —  Fifty-three  samples  were  examined.  The 
quality  varies  greatly,  much   being  excellent  with  a  content 

of  50— do    per    cent,   of   fixed   call a  calorific   value  of 

more  than  6,( cal-..  and  seldom  over  10  per  cent,  of  ash. 

with,  frequently,  a   low  of  sulphur.    A  good 

deal    i-    -  steam    coal,  whilst    many  samples    Bake 

well,  are  poor  in  sulphur  and  the  coke  is  therefore  suitable 

for  -melting. 

Karharbari  coal  is  large!}  used  for  coking  for  locomotive 
.ii  thi    I  ast  India  '  ompany*s  .lam.ilpur  factory. 

Barakai  coal  i-  in  good  repute  as  a  -team  coal,  and  yields 
a  coke  poor  in  sulphur.     Both  Banctoria  and  Giridib  coals 

are  regarded  favourably  for  gas-producing. 

Burmah.— -Both  the  samples  examined  were  of  poor 
quality,  the  one — from  the  roof  of  a  scam — being  an  inferior 
caking  coal,  difficult  to  burn;  whilst  the  other  bom  the 
tloor— is  valueless,   being  almost  incombustible  and  little 

better  than  -hale. 

Central  India. —  N ■  of  the  Etewah  sample-  ire  as  good 

as    Bel  the   ash    being    high    (14".M   toaC-60  per 

cent.),  and  the  fmd  carbon  (43*48  to  63*63  percent.) 
and  calorific  power  (5,247  to  5,940  cals.)  low.  The  -ulphur 
content  i-  not  excessive  (0*32 to  8*08),  and  the  picked  coal 
might  do  for  locomotive  firing,  but  i-  unsuitable  for  coking, 
being  a  non-caking  coal. 

Central  The    samples  from   Mohpani    arc 

fair,  non-caking  coals.  Ion  in  -ulphur  (0'47 — 1*03  pet 
cent.),  but,  in  two  cases,  rich  in  ash  (op  to  84*8  per  cent.). 
The  Wanna  sample-  :u.  -imilar,  but  contain  le--  fixed 
carbon  and  more  -ulphur  (up  to  8*87  per  cent.).  The 
existence   of   iron   ore  and   limestone   is  reported   in   ibis 

district,  which  might  be  worked  if  a  good  caking  coal  could 
mil  there. 
Gadawarra    coal    i-   -imilar    in    fixed  carbon    content,  but 

differs  in  that  it  cakes  well.  Sulphur, about  0*  18  percent.; 
ash,  19     20  per  cent  in  two  samples,  but  li  u  i 

cent.)  Iu  thi    third. 

Nizam's  Dominions. —  Two  samples  from  Hyderabad 
are  of  fair  quality  as  -team  coals,  .me  caking  but  little  and 
ih.  other  not  at  all.  In  the  latter,  the  sulphur  is  lorn  (0 
pet  cent)  and  the  ash  high  ( is* 71  per  cent.).  In  the  former, 
the  -ulphur  is  high  and  tin  ash  low,  these  being  respectivi  hj 
i    88  .  ad  8*61. 

Punjab. — The  Hand,  t  -ample  i-  a  good  turn-caking  steam 
coal  of  relatively  high  calorific  power  (5,995  cals.),  though 
low  in  fix..!  carbon  (  at).     l'idli  coal  i-  -imilar 

but  belter. -ulphur  content  rathci  high  (8*8(  per  cut.). 
Baghanwallu  is  a  poorer,  -lightly  caking  coal.    The  sample 

from  Bhahrig  is  u  bituminous  caking  coal,  | r  in  fixed 

carbon  (88*74  per  cent),  but  of  high  calorific  powei  (6,730 
pais.),  due  to  solid  hydrocarbons;  is  probably  useful,  but 
fast  burning. 

Shalt.    Two    -ample-,   from    l'idh    and    Dandot,   « 
examined,  but  found  unsatisfactory,  the  yield  of  oil  being 
inappreciable,  and   the  production  of  gas  (of  poor  quality, 

■  i.  only     — !.  that  furnished  bj  g 1  English  coal 

— C.  S. 


«ept.  30, 1898.] 
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Photometric  Standards.     W.  Grafton.     J.  Gas  Li"-htino- 
1898,  72,  [1836],  150—151. 

The  author  has  Mine  to  the  following  conclusions  after  a 
prolonged  investigation  : — 

Di/idin  Ten-Candle  Standard. — This  so-called  10- 
candle  standard  is  stated  to  be  really  equal  to  10-47 
certified  sperm  candles,  and  is  not  reliable  or  constant, 
being  affected  by  (a)  the  percentage  of  peutane  vapour  in 
the  air ;  (6)  small  differences  in  the  height  of  the  flame  ; 
(c)  to  a  great  extent  by  a  close  atmosphere;  (</)  moisture 
also    largely  affects  it   without  going   over    a  great   range 

of  temperature,  that  of  the  testing  stations  being  50" 84° 

F.,  while  occasionally  a  lower  temperature  may  be  found  in 
wiuter.  In  using  this  standard,  the  following  precautions 
should  be  observed  :— A  correction  for  moisture  should  be 
made,  and  the  aperture  in  the  screen  reduced  by  31  mm., 
i.e.,  the  opening  in  the  screen  above  the  top  of  the  steatite 
should  be  51  mm.  in  height.  The  standard  should  be 
allowed  to  burn  at  least  20  minutes  before  use,  in  order  to 
cool  the  carburetter  to  a  normal  point.  The  air  should 
always  be  thoroughly  saturated  when  leaving  the  carburetter; 
■on  passing  it  over  more  peDtane  of  the  same  temperature, 
■no  more  of  the  latter  should  be  taken  up.  When  the 
■Standards  are  alike,  they  should  agree  to  within  1  per  etnt. 
■of  each  other,  irrespective  of  the  end  of  the  photometer  in 
which  they  may  be  fixed.  It  should  be  noted  ■■  that  the 
quantity  of  pentane  in  the  carburetter  affects  the  com- 
position of  the  resulting  carburetted  air ;  that  coal-gas  is 
practically  an  equivalent  of  air  as  a  carrier  of  peutane 
vapour  at  all  temperatures  above  60°  F.,  very  little 
difference  in  light  value  being  observable.  For  tempera- 
tures under  60°  F.,  less  gas  is  required  than  air;  also  the 
greater  the  rate  of  gas  or  air,  the  higher  is  the  power  of  the 
standard." 

Methven  Standard.— This  standard  is  stated  to  be 
reliable,  and  practically  constant;  it  shows  only  i  per  cent, 
variation  due  to  temperature  and  pentane  vapo'ur,  whilst 
moisture  has  no  appreciable  influence  upon  the  portion  of 
the  flame  used  as  the  standard.  The  light  passing  through 
the  small  slot  from  a  portion  of  a  2|-in.  pentane-gas  flame 
is  equal  to  two  certified  sperm  candles.  There  is  m  real 
•difficulty  in  setting  the  flame  to  2J  ins.  when  the  atmosphere 
is  still,  as  it  is  in  a  properly  constructed  photometer  and  room. 
The  readings  or  observations  of  the  disc  made  by  the  use 
of  this  standard  are  much  more  delicate  than  by  one  havin" 
a  higher  standard.  The  author  considers  that  "the  principle 
of  the  standard,  as  proved  by  experiment,  is  soi.ud,  and  as 
near  perfection  as  can  be  hoped  for  ;  and  he  states  that  no 
•whole  or  greater  part  of  a  flame  can  be  constant. 

Pentane  Air-Gas  Standard.— It  is  shown  that  this 
standard  is  only  reliable  between  60°  and  70°  F.,  and  that 
if  it  agrees  with  the  10-candle  standard  having  a2-15-in. 
opening  in  the  cut-off  screen,  it  must  be  of  greater  value 
than  one  average  certified  sperm  candle. 

Harcourt  Ten-Candle  Lamp.— This  standard  in  its 
present  form  is  said  to  be  "not  reliable."  Its  power  is 
variable,  it  is  too  greatly  affected  by  temperature,  and  the 
central  air  current  is  insufficient.  The  discs,  as  forming 
part  of  the  apparatus,  should  be  certified,  as  required  from 
time  to  time,  by  the  gas  referees. — A.  S. 

Carburetted  Water-Gas.  W.  Lcybold.  J.  fur  Gas- 
beleucht.  41,  [32],  509—512. 
Two-thirds  of  the  gasworks  of  the  United  States,  which  was 
the  birthplace  of  carburetted  water-gas,  now  supplv  that 
gas,  and  its  manufacture  has  spread  thence  to  England 
and  is  now  being  introduced  in  Germany.  In  Loudon,  the 
Gas  Light  and  Coke  Company  have  plant  for  the  produc- 
tion of  1G±  millions  of  cubic  feet  of  carburetted  water-gas 
per  diem  ;  but  here  and  elsewhere  in  Europe— with  the 
exception  of  the  Garston  Works,  at  Liverpool,  which  supply 
this  gas  undiluted  —  water-gas  is  used  for  admixture 
with  coal-gas.  Carburetted  water-gas  has  lately  been 
introduced  into  Germany,  -where  it  has  been  adopted  at 
Bremen.  The  advantages  of  carburetted  water-gas  in  the 
United  States  were  stated  by  Bunte  in  1894  to  be : 
(1.)  The  utilisation  of  petroleum,  which  is  exceedingly 
cheap  throughout  that  country.  (2.)  That  the  gas  may 
be  made  of  25  to  32  candle-power,  while  the  candle-power 


of  coal-gas  does  not  usually  exceed  16.     (3.)  Economy  in 
wages   since  fewer  workers   are  required  than   for  coal-gas 
manufacture.      There   are,    however,    other    causes   which 
favour    the    introduction    of    this    gas    in    England    aid 
European  eountnes,  where  petroleum   is  not  a   native  nro 
duct.     Among  these  are  :  (1.)  The  small  cost  of  the  instal- 
lation.   *or  instance,  carburetted  water-gas  plant  for  a  dailv 
makeof   .,0,000  cb.  m.   (say   If  miljiou  cubic   fee()        - 
only   600,000  marks,  whereas   coal-gas  plant  of  the  same 
capacity  costs   3,000,COO    marks.      (2.)    The   small    area 
occupied     by   the    plant.      The   generators,   washers,   and 
condensers  take  up  only  one-third  the  space   needed   for 
coal-gas  plant  of  the   same  capacity.     (3.)  The  utilisation 
of  coke,  which  could  not  he  disposed  of  as  fuel  for  so  hM, 
a  price.     A   production  of  25   per  cent,  of  coal-gas  and  75 
per  cent,  of  carburetted  water-gas,  would  leave  no  coke  to 
be  otherwise  disposed  of.     (4.)   100  kilos,  of  petroleum  ar» 
equivalent   in   illuminating  value  to    400  to   500  kilos     of 
good  cannel;  hence  considerably  less  space   is  required  t,, 
store  oil  than  cannel  for  the  enrichment  of  coal-^as  to  •» 
given  extent.     Oil  is   more  easily  discharged  from*  bai-e 
than    is   cannel.     (5.)  The   freedom   of  the  gas  from   by 
products,    such   as    ammonia,    and    consequently    absence 
of    the     necessity    for    washing    it    carefully.       The    tar 
amounting  to  10  to  12  per  cent,  of  the  oil  used,  is   either^ 
i    added   to   the  coal-tar  or   used   as  fuel.      (0.)    The   small 
amount   of  sulphuretted   hydrogen  in  the  gas,  so  that    less 
purification  is  needed  than  with  coal-gas.  '  (7.)  The  small 
amount   of  other   sulphur   compounds    in    the   gas       The 
amount  even  falls  below  the  maximum  permitted  in  the  gas 
supplied  to  London,  and  no  steps   need  be  taken  to  reduce 
it.     t».)   Unless  the  removal  of  carbonic  acid  is  considered 
necessary  only  oxide  of  iron  need  be  used  for  the  purifica- 
tion  of  the  gas.     (9.)  The  illuminating   power  of  the  gas 
made  e-an  be  changed   from  that  of  ordinary  coal-gas  to 
40  candles  in  a  few  minutes.     ( lo.)  The  generator  can  be 
made  ready  for  gas-making  i„  less  than  four  hours,  whilst 
two  to  four  days  are  required  to  raise  retort  settings  to  the 
proper   heat  for   making    gas.      Gas-making    mav be   dis- 
continued during  the  night  or  on  Sunday,  and  recommenced 
at  hall  to  three-quarters  of  an  hour's  notice.     The  system  is 
therefore    specially   adapted    to    cope    with   fogs,   or    anv 
emergencies   which    may   call    for   a    sudden    increase    in 
production. 

The  small  number  of  men  required  to  work  a  water-^as 
plant  make  it  valuable  in  ease  of  strikes  of  workmen.  The 
labour  also  is  light,  except  that  the  removal  of  eliuker 
from  the  generator  fire  bars  is  difficult  if  the  ash  fluxes 
readiy.  This  labour  is,  however,  not  more  arduous  than 
the  drawing  and  charging  of  retorts,  and  the  tending  of 
retort  furnaces.  It  has  been  observed  at  Belfast  thaAhe 
admission  of  carburetted  water-gas  to  the  distributing 
system  abolished  naphthalene  stoppages,  which  had  pre- 
viously been  very  troublesome.  Carburetted  water-o-as 
hums  in  batswing  burners  with  a  beautifully  white  and 
steady  flame;  in  Argand  burners  the  flame  is  white  but 
short  Its  mixture  with  coal-gas  burns  in  batswing  burners 
just  like  coal-gas  enriched  with  cannel  gas,  but  in  Argand 
burners  the  flame  appears  to  be  rather  shorter. 

The  disadvantage  of  carburetted  water-gas  is  the  lar<re 
proportion  of  carbonic  oxide  which  it  contains.  The  per- 
centage of  carbonic  oxide  in  coal-gas  is  from  8  to  10  •  in 
carburetted  water-gas  of  25  candle-power  from  26  to'30 
in  most  cases  an  addition  of  20  per  cent,  of  carburetted 
water-gas  to  coal-gas  is  the  greatest  that  will  be  made  and 
this  addition  increases  the  percentage  of  carbonic  oxide  in 
the  gas  from  about  9  to  13. 

The  report  of  a  deputation  from  Berlin,  which  visited 
several  British  installations,  recommends  the  erection  of 
carburetted  water-gas  plant  at  all  the  municipal  gasworks, 
in  order  that  the  exceptional  demand  in  the  winter 
months  may  be  thus  provided  for.  The  amount  paid 
or  wages  at  the  five  municipal  gasworks  in  Berlin  in 
1893-94  was  23-4  percent,  of  the  total  cost  of  producing 
the  coal-gas,  while  the  wages  would  amount  to  only  3  to 
9  per  cent,  of  the  cost  of  carburetted  water-gas  of  similar 
illuminating  value.  Therefore  carburetted  water-gas  renders 
a  works  more  independent  of  the  cost  of  labour. 

Coke  for  the  manufacture  of  carburetted  water-gas  should 
contain  little  ash,  and  that   should  not  flux  readUy.     Gas- 
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coke  serve)  equally  a-  well  as  smithy  cuke.  It  is  economi- 
cal tu  use  the  red  hot  coke  a-  it  i-  drawn  from  the  r.  I 

■mount   of  coke  used   is  about   560  kilos,  per  1,000 
cb.  m.  (about  33  lb.  per  I/WO  cb.ft.lof  15 — 16-candli 
or  so.,  kilo-    per  1,000 cb.  m.  (about  50  lb.  per  1,01  o  cb.  ft.) 
of  25-candlc  gas.     The  cost   of  the  gas  therefore  fluctuates 
with  the  current  value  '■:  coke — 7.  A.  B. 

Sj)irit  for  Illuminating  Purposes.     M.   Hayduck.    Zcit-. 

fflxSpiritusind.  21,  [33],  289. 
Hi   the  addition  of  certain   hydrocarbons  to  spirit  (Zcits. 
fur  Bpiritusind.  1898,  [2]),  it  i*  possible  to  obtain  a  flame 
equal  in  brightness  to  that  of  petroleum,  but  the  com  and 
i 'oii-umption  of  the   illuminuot   for  an   equal  light  i- 
siderably  greater  than  when  petroleum  is  used. 

The  same  statement  holds  for  the  preparation  lately 
introduced  by  Gnttmann  under  the  name  of  "Lucin"and 
for  the  Illuminating-spirit  of  Hemp,  1. 

Id  the  present  papei  thi  author  tabulates  the  results  of 
-oroc  experiments]  comparing  the  two  last-mentioned 
Dluminants  with  ordinary  petroleum,  but  with  no  improve- 
ment in  the  result-  already  above  stated. — J.  V.  li. 

Strontium  Sulphides,  Composition  of  thi  Phosphorescent. 
J.  R.  Mourel...  Comptet  Bend.  1898,  127,  <*'■  229— 
S81.  (See  also  this  Journal,  1897,  704;  1898,  189,  282; 
618.) 
Tiik  phosphorescent  strontium  sulphide-  are  mixtures,  rich 
in  strontium  sulphide,  and  always  produced  at  high 
temperatures.  In  using  celestine  containing  98*65  per 
cent,  of  strontium  Bulphate,  the  product  obtained  by 
redaction  with  lampblack  contains  0*047  per  cent  of 
strontium  sulphate,  at  the  most,  in  recent  preparations.  This 
proportion  may  reach  In — 1-  per  cent,  by  long  exposure 
t.,  air.  If  the  air  i-  damp,  sulphuretted  hydrogen  is 
evolved  aril  the  phosphorescent  |  roperty  lost.  Strontianile, 
containing  89"  15  pi  I  cent,  of  carbonate,  s  •  87  per  cent,  of 
calcium  carbonate,  and  2*04  per  cent,  of  barium  sulphate, 
»bcn  reduced  bj  sulphur,  gave  a  phosphorescent  sulphide, 
M  also  did  artificial  strontium  carbonate  containing  only 
traces  of  -odium  chloride  and  c.irhi  nate.  Pure  strontia 
reduced  with  sulphur  in  the  cm  ire  absence  of  air  produced 
a  non-plio-phor, -cent  sulphide,  which  became  phosphores 
,ei,t  when  mixed  with  very  small  quantities  of  sodium 
carbonate  and  chloride,  0*02  grm.  and  0*00]  gnu. 
respectively,   to   53   gnus,   of    sulphide,   and    heated   for 

three   hour-  with  SOU  CSS  ol  air.-  A.  ('.   \V. 

Jiriijiittli    "Factory   at  Langenberg,    Province  Pomerania. 
Foreign  Office  Ann.  Ser.,  No  -177.  \ug.  IJ 

ul,r  Trade  Rep.,  page  881. 

PATENTS. 

QaSf   Imply,   in   a  nl   Apparatus  Jot  the   Manufactut 
Illuminating.      V.    P..    Lewes,   Greenwich.      Kng.     Pat 
17,749,  July  28,  1897. 
Cokj  ,,r  othei  carbonaceons  fuel  is  raibed  to  incandescence 
m  a  furnace  Btted  with  air  blast-,  and  converts  the  tar  or 

otti,  i  heavy  liquid  hyd arbon,  and  -team  injected  into  the 

glo»  i ng  fuel  tbrongfa  suitable  j.  ts.  Into  a  mixtnre  ol  methane, 
hydrogen,  and  carbon  monoxide  <r.r  water  gas).  The 
evolved  gases   arc  delivered  to  superheater   of 

..  r  brickwork  and  iron  iugots.  where  a  fresh  quantity 
of  water  gas  i-  generated  bj  the  contact  ol  injected 
steam  with  any  undecomposed  tarry  matter    thai   may  have 

I  hence   thi  mix- 

tan  is  conduct  rubber,  and  Dtly  to  an 

ItOt    containing    calcium    carbide,    through 

which  th,    mi  liberating  acetylene  in   its 

I  asuigc.     Furthei    enrichment   of  the    ■_.,-   (rj  acetyleni 
provided  for   bj  imparting  a   shaking    motion  to  the    | 
forated    hoppei     containing  the  carbide,  whereby    variable 
quantities  ol    the  latter  can  bi    discharged  into  the  water  in 
the  bottom  of  'In-  generator. 

Ili,  inventor  oh-  i  i,  garde  i  l  in- 

ttlng    power,   "lun   ab,  ut    i"  per   cent,   "f  acetylene 
is  mixed  with  I    gaseous    mixture   containing   bydrogi 
percent.;  carbon  monoxide,  16  percent.;  methnt 

lent.—  (       - 


Oxide  of  Iron  [Gas  Purification,  £<-.]  used  for  the  Ab- 
sorption nt  Sulphuretted  Hydrogen  m  th.  Purification  of 
Illuminatirm  nr  other  Gases,  or  otherwise}  ImpL  in  thx 
Treatment  tf.  V.  If,  afooney,  Dublin.  Kng.  Pat.  19,590, 
Aug.  25,  1897, 

The  residue  from  the  burning  of  "  spent  oxide  "  may  be 
rendered  available  for  use  over  again,  by  quenching  with 
water  whilst  still  hot  from  the  kiln — a  procedure  which 
thoroughly  impregnates  it  with  water  and  extracts  the  free 
acid  present — and,  after  straining,  incorporating  it  with  some 
fibrou-  organic  matter,  such  a-  peat-mould,  sawdust.  Sec,  BO 
a-  to  render  the  "hole  sufficiently  porous  to  admit  the  free 
of  the  gas  to  be  purified.—!  .  5. 

Gast  Impts,  in  tin  Manufacture  of  from  Garbage  and 
other  Refuse.  I,.  <;.  Harris.  Toronto,  Canada.  Eng. 
I'at.  19,887,  Aug.  28,  1897. 

Tin  garbage  or  refuse  employed  i-  incorporated  b\ 
sprinkling  and  agitating  with  about  one-twentieth  part  by 
weight  of  a  mixture  compounded  of  :  alcohol,  2  quart* 
(or  water,  'J  gall-  )  ;  caustic  alkali,  4  lb. ;  chloride  of  lime, 
:  powdered  "soap bark,"  ]  lb.;  hydrocarbon  "gas  oil.** 
100  galls.  The  whole  is  then  distilled  in  any  suitable 
retort,  the  evolved  gas  being  passed  through  a  superheater, 
and  purified  in  the  usual  manner. 

The  u-e  of  th,  above-named  mixture  is  said  to  equalise 
the  distillation    of  the   material-,  enable  the   process  to  be 

carried  or re  rapidly  and    at   a  lower    temperature   thaa 

would  otherwise  be  poasible;  and,  finally,  to  ensure  the 
production  of  a  pure  gas  of  high  illuminating  power  at  a 
low  cost. — (  .  8. 

tins  for  Illuminating  and  Uniting  Purposes}  Impts.  in 
the  Production  of,  anil  oj  certain  Bye-products.  \V. 
Dancer,  old  Trafrord.     Bog,  I'm.  20,184,  Sept.  'J.  is'.'7. 

T  in  inventor  propose-  to  manufacture  oil  gas  and  amn  oniu 
from  the  fatty  (lime  soaps)  and  nitrogenoni  matters  in 
sewau,  sludg,.  1,\  distilling  the  dried  sludge  at  a  high  tern 
peraturc  in  a  ga-  retort,  and  completing  the  decomposition 
of  the  oil,  by  passing  the  product-  of  distillation  through  a 
second  retort,  filled  with  glowing  coke  "or  other  inert 
substance,11  "  so  that  any  ml  distilling  over  from  the  first 
retort  is  at  once  converted  into  gas  on  coming  into  contact 

with  the  heated  substance  in  the  second  retort." 

\.a  an  alternative  method,  the  sludge  max  be  distilled  at 
a  lower  temperature,  in  retorts  of  the  type  used  for  distilling 
Scotch  -hale,  the  oil  thus  recovered  being  afterwards 
gasified  in  tic  usual  manner.     Any  ga-  generated   in  the 

still  is  utilised  a-  fuel,  after  the  rec '  •  ol  the  ammonia. 

— t    - 

tin..  An  Improved  Apparatus  for  tin  Purification  of  or 
other  analogous  Purpose.  A  B,  N.  and  S.  X.  Neadon. 
I.,  i  !-      hing.  Pat  2444,  .Ian.  81,  1898. 

Is  thi-  apparatus  the  ga-  to  i„  purified  is  introduced  at  the 
rear  of  a  revolving  bo  ylinder  containing  a  spiral 

chamber  partly   tilled  with  lime,  tc,  through  which   the 

passes,  ami  in  so  doing  i-  deprived  of  its  impurities.  The 
lime.  See  i-  fed  in',,  the  fironl  end  of  the  cylinder  bj  a  spiral 
conveyer  supplied  by  a  hopper  of  sufficient  height  t,,  prevent 
.in\    escape  oi  Dra|     chains  in   the  spiral    chamber 

prevent   thi  "t   the  purifying  material,  which  i~ 

discharged  at  thi  further  end  into  gas-tight  conveyers  for 
removal. — ( '.  S. 

(i,h,  Impts.  in  Manufacturi  of.    .'   I  oyne,  Pittsburg (P 
U.S.A.      Eng.  l'a'.  7592,  March  9,  ls'.is 

Tin  inventor  employs  two  chr.mbers,  employed  altcrn.,' 
a-  generating  and  fixing  chamber**,  in  such  a   manner  that 
loss  of  ga-   in  blowing   up  the   furnaci    alter  the 
initial   heating;    consequently    the    production    of   gas    i- 
continui 

When  the  generator  is  charged  with  carbonaceous  fuel, 
air  is  blown   in   from   below,  the  rc-ulr   being  to    produi 

ne  ,.f  carbon  monoxide  and  volatile  hydrocarbon**, 
which  are  then  pasted  into  the  lower  part  of  tin  fixing 
chamber  and  ascend,  in  admixture  with  injected  steam, 
through     tin-    incandesci  nl   fuel    therein.       By    thi-    ti 
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ment  carbon  monoxide,  hydrogen,  methane,  ethylene,  and 
ammonia  are  formed,  in  consequence  of  the  gradually 
decreasing  temperature  to  which  the  gases  are  exposed 
during  their  ascent  in  the  fixing  chamber.  When  the 
charge  of  fuel  in  the  latter  is  cooled,  the  valves  are  reversed 
and  the  chamber  acts  as  a  generator,  the  former  generator 
now  serving  as  a  fixing  chamber. — C.  S. 

Gas,  Illuminating  and  Heating,  An  Improved.  E.  Tooth, 
Redfern,  New  South  Wales.  Eng.  Pat.  8555,  April  12, 
1898. 
"  An  improved  illuminating  and  heating  gas,  the  combus- 
tion of  which  gives  a  brilliant  light  and  great  heat,"  is 
yielded,  according  to  the  inventor,  by  the  action  of  water 
on  a  mixture  of  about  40  per  cent,  by  volume  of  calcium 
carbide,  50  per  cent,  of  pure  unslaked  lime,  and  5  — 10  per 
cent,  of  "  terebine,"  or  "  a  solution  of  resin  in  molten  naph- 
thalene," with  or  without  the  addition  of  paraffin  as  a 
coating,  which  "  forms  not  only  an  efficient  protector  of  the 
carbide  of  calcium  from  damp,  but  also  forms  an  essential 
ingredient  of  the  mixture." — C.  S. 

Phosphorus  and  other  Materials,  Impts.  in  the  Process  of 
Manufacturing.  C.  S.  Bradley,  Avon,  New  York,  and 
C.  B.  Jacobs,'  New  Jersey,  U.S.A.  Eng.  Pat.  10,290, 
May  5,  1898. 

See  tinder  XXII.,  page  872. 

Calcium  Carbide,  An  Improved  Method  of,  and  Apparatus 
for  the  Production  of,  applicable  also  to  other  Purposes, 
[Polyphase  Currents."}  H.  Maxim,  London,  and  W. 
H.  Graham,  Trowbridge.  Eng.  Pat.  18.9S8,  Aug.  17, 
1897. 
The  furnace,  which  is  made  of  firebrick,  consists  of  a  long 
open  box,  having  a  large  upright  carbon  slab  forming  the  com- 
mon electrode  fixed  along  one  side,  and  separated  electrodes 
consisting  of  six  equi-distant  circular  carbon  rods  extending 
into  the  furnace  horizontally  in  the  same  plane  through  the 
opposite  side.  The  outer  end  of  each  electrode  is  electrically 
connected,  respectively,  by  a  clamp,  a  cable,  or  switch,  and  an 
ammeter  on  a  switchboard,  to  a  lead  or  cable  of  a  polyphase 
generator,  the  number  of  whose  phases  is  equal  to  the  num- 
ber of  the  electrodes.  Between  each  electrode  and  the 
commoD  electrode,  a  small  carbon  rod  is  held  by  the  pressure 
of  a  spring,  and  these  rods  form  incandescent  conducting 
cores  on  the  passage  of  the  current.  The  furnace  is  covered 
with  a  hood,  and  over  each  separate  electrode  is  a  hopper 
to  supply  fresh  material  as  required,  and  means  are  pro- 
vided for  removing  the  formed  calcium  carbide  at  each 
conductor  independently.  Any  number  of  electrodes  ma}-  be 
employed,  and  the  furnace  may  be  divided  up  into  a  number 
of  separated  compartments,  each  of  which  contains  a  pair  of 
opposed  electrodes,  both  being  adjustable.  The  electrodes 
along  one  side  are  connected  together  by  a  cable,  and  form 
a  common  electrode. — G.  H.  II. 

Carbide  of  Calcium,  Impts.  in  the  Process  and  Apparatus    \ 
for  the  Production  of.     R.  P.   Pictet,   Geneva,  Switzer-    ! 
land.    Eng.  Pat.  21,508,  Sept.  20, 1897.    (Under  Internat. 
Convent.) 

Ix  this  process,  which  is  an  improvement  on  that  described  i 
in  Eng.  Pat.  9358,  1896  (this  Journal,  1896,  582),  some  | 
substance  which  has  a  reducing  action  at  high  temperatures, 
sueh  as  coal,  pitch,  and  the  like,  is  mixed  with  the  powdered 
lime  and  carbon,  with  or  without  the  addition  of  fluxes,  and 
the  mixture  is  fed  into  a  furnace  into  which  air  is  brought 
by  tuyeres.  The  oxygen  of  the  air  combining  with  the 
hydrogen  and  the  carbon  heats  the  substances  intensely 
before  their  arrival  at  the  electric  arc.  The  furnace  is 
arranged  in  such  a  manner  that  the  liquid  carbide  protects 
the  most  exposed  portion  of  the  casing,  and  that  the  gases 
formed  in  the  central  portion  are  utilised  for  heating  the 
outer  casing. — G.  H.  R. 

Acetylene  Gas  or  other  Gases,  An  Improved  Apparatus 
for  the  Generation  of.  E.  Barnard,  Christchurch,  Hants. 
Kng.  Pat.  17,090,  July  20,  1897. 

A  carbide  chamber  fixed  on  the  top  of  a  gasholder  bell 
contains  a  cylinder  having  holes  iu   ts  base,  through  each  of 


which  a  carbide  cartridge  can  pass,  when,  by  the  rotation 
of  the  cylinder,  a  hole  is  brought  over  a  shoot  leading  to  a 
basket  within  the  tank  of  the  gasholder.  The  generation 
of  gas  causes  the  bell  to  rise.  When  it  descends  the 
cylinder  is  rotated  so  that  a  second  hole  is  brought  over 
the  shoot.  Various  devices  for  causing  rotation  of  the 
cylinder  in  correspondence  with  the  movements  of  the  bell, 
and  several  modifications  of  the  apparatus,  are  described 

—J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  in.  X.  Regoiani  and 
A.  C'hrisini,  both  of  Rome.     Eng.  Pat.  1 7,482, "julv  24 

1897.  J        ' 

A  generator  containing  carbide  in  compartments,  which 
water  may  enter  by  overflowing  the  vertical  partition  walls 
in  series,  is  supplied  with  water  from  a  vessel  between  which 
and  the  generator  is  a  water-seal  corresponding  in  depth  to 
the  pressure  of  gas  within  the  bell  gasholder,  to  which  the 
gas  passes  as  it  is  generated.  When  the  bell  descends, 
owing  to  withdrawal  of  gas,  an  inverted  cone  attached  to  its 
crown  enters  the  water  and  causes  a  diminution  of  the 
pressure  within  the  bell,  and  thus  disturbs  the  equilibrium, 
and  permits  water  to  pass  to  the  geaerator  until  by  the  rise 
of  the  bell  the  pressure  is  again  equalised  throughout  the 
apparatus.  The  pressure  within  the  bell  may  be  reduced 
by  means  of  two  spiral  springs  instead  of  by  the  inverted 
cones. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Heating  Burners  or  Stoves  for 
Use  with.  F.  P.  J.  Ackermann,  Marseilles.  Eng.  Pat. 
19,536,  Aug.  24,  1897. 

A  BtrasEN  burner,  suitable  for  the  combustion  of  acetylene, 
and  applicable  to  all  heating  purposes,  is  constructed  with 
a  single  gas  orifice  or  jet  protruding  into  a  chamber  into 
which  air  enters  from  the  atmosphere.  A  mixing  tube, 
attached  to  the  top  of  the  chamber,  is  throttled  at  its  lower 
|  end,  and  at  its  upper  end  terminates  in  a  jet  or  a  number  of 
short  tubes  or  jets,  at  which  the  gas  burns  with  a  blue  flame. 
A  sheet  of  wire  gauze  may  be  fixed  in  the  tube  to  prevent 
lighting  back. — J.  A.  B. 

Acetylene  and  other   Gases,  Impts.  in  Apparatus Jor  the 
Generation   of.     H.    R.    Bean,    I'laistow,  Essex,  and  H. 
Ringwood,  Poplar,  Middlesex.    Eng.  Pat.  21,114   Sept   14 
1897. 

The  invention  relates  to  improvements  in  the  method  of 
generating  acetylene  claimed  in  Eng.  Pat.  No.  5756  of  1897 
(this  Journal,  1897,  527).  Cocks  are  provided  iu  the  pipes 
which  convey  the  gas  from  several  generating  chambers  to 
the  sliding  gasholder,  so  that  the  generators  may  be  succes- 
sively isolated  from  the  gasholder  for  recharging,  while  the 
apparatus  is  in  use. — J.  A.  B. 

Acetylene  Gas,  An  Improved  Gasometer  for  Generating. 

J.  Benjamin,  Swansea.  Kng.  Pat.  27,065,'>Tov.  19,  1897. 
A  bell  gasholder  floating  in  a  tank  to  the  sides  of  which 
are  attached  generating  cylinders  containing  baskets  of 
carbide,  controls,  by  means  of  rods  and  a  cog-crank,  cocks 
on  the  pipes  which  admit  water  to  the  cylinders  from  the 
tank,  The  generation  of  gas  is  thus  governed  by  the 
movements  of  the  gas-holder. — J.  A.  B. 

Acetylene  Gas,  Impts  in  or  connected  with  the  Manufacture 
and  Storage  of.  W.  Owens,  Pontardawe,  South  Wales 
Eng.  Pat.  1625,  Jan.  20,  1898. 

An  inclined  cylindrical  generator  receives  through  its 
lower  end  a  tray  comprising  a  number  of  compartments 
charged  with  carbide.  Water  is  supplied  to  the  upper  end 
of  the  generator  through  a  pipe  provided  with  a  valve, 
which  is  operated  by  a  catch  attached  to  the  bell  of  the 
gas-holder,  which  receives  the  gas  from  the  generator  after 
it  has  passed  through  a  purifier.  A  telescoping  safety 
device  for  the  escape  of  surplus  gas  from  the  holder,  and 
an  arrangement  for  causing  the  water  to  flow  to  a  second 
generator  when  the  first  is  exhausted,  are  described. 

—J.  A.  B. 
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Generating  Apparatus,  Imptt.  in.  J.  S.  Good- 
„,  London.  Eng.  Pat  2174,  Jan.27,  1898. 
Tin.  upper  compartment  of  a  vertical  cylinder  contains 
water,  and  the  loner  compartment  a  carbide-bolder. 
Water  pauses  by  a  pipe  10  the  bottom  of  the  lower  com- 
partment, and  rises  therein  until  it  reaches  carbide  in  the 
carbide-holder,  which  has  a  perforated  conical  lower 

through  a  lateral    perforation    in    th(     pipe 

which  rises  ft the  top  of  the  carbide-holder  into  a  central 

cavity  in  the  npper  compartment,   and  tlicr.ee  through  the 
top  of  the  latter  to  the  burners. — J.  A.  B. 

Go     Apparatus,  Impts.   in.     A.  E.  B.  SOhnel 
1 .  B.  Zehner.  both   of  Hamburg.     Eng.   Pat  8030, 
April  4,  1- 
A  water-container  above  an  intercha  irbide-con- 

tamer  communicatee  with  the  latter  by  a  perforation  in  the 
barrel  of  an  intervening  cock,  through  another  perl. .ration 
in  which  the  gas  escapes  to  a  pipe  which  traverses  the 
water-container.  Bj  turning  the  cock,  the  commnnica 
are  interrupted,  bat  a  transverse  perforation  a  the  cock 
allows  gas  subsequent  generated  to  escape  to  the  air. 

— J.  A.  B. 

leetylem     Impts.  in   Apparatus  for   Generating.    C.    D. 
Abel,  London.     From   P.  Lipcke,  Charlottenburg, 
many.     Eng.  Pat  18,887,  June  15,  1838. 
Ob  the  top  of  a  generator,  within  which  i-  water,  is  fixed  a 
containing  a  eompartmenl    which    is  first 
charged  v.ith  carbide,  an. I  is  then,  by  rotation  of  the  slide, 
■but  off  from  the  air.  and  brought  over  a  shoot  down  which 
the  carbide  falls  into  the  water  in  the  generator.    Air  is 
.  ratoi    before  it   is  put  in  action  by  a 
Ktream  of  acetylene  gas  from  the  gasholder. — I.  A.  B. 

Coke  0    n     Impts.  in.    P.  J.  Collin,  Dortmund,  Germany. 

Eng.  Pat  11,439,  May  19,  1898. 
The  inventor  claims  "coke  ovens  with  horizontal  coking 
chambers,  having,  at  the  en. Is  of  the  heating  Sues,  upright 
ting  chambers,  into  which  the  combustibles  are  intro- 
duced either  directl]    from   Ihe  coking  chambers  or  after 
Bed,  and  whence  thej  pass  into  the  beating  flm  s, 

after  entering  partially  into  combustion  with  an  air  snppl)  ." 

— C  S. 

m.-DESTKUCTIVE  DISTILLATION. 
TAR  PRODUCTS.  Etc. 

Pentachhrelham     1  CO  .eel  II  >    and     Perchloretl 
(t( 7    it"         iction  of,  on    Benzem    n,    Presenci    <\t 
llummium     Chloride.        [Synthesis     .;/'    Anthracene^ 
\.  Mouneyrat.     Hull.  800.  Chim.  1898, 19,  [13 

5.'i9. 
1 ,,  solved    ISO   gnns.   ol   pentachlorethane  in 

1  .jim,  e.c.  "i  hi  ozi  ue.  wanned  the  solution  to  70  C,  added 
[50  minium  chloride  little  by  little,  and  heated 

the  liquid  until  135  grins,  of  hydrochloric  aeidhadbeen 
,.,,!,,  the  .pun, in-.  ding  to  the  equation— 

1    11       ,1  ,11,,  |C.C((    11  I  H     5HCL 

At  this  poim  the  mass  was  thrown  into  water  containing 
hydrochlorii  scid,  noshed  with  water  and  potash,  dried 
over  calcium  chloride  and  distilled.  Ai't.-r  the  benaenc  had 
!„,,,  removed,  the  temperature  rose  rapidly,  and  between 


•250"  and  B70  C.  a  large  quantity  of  a  colorless  liquid, 
which  solidified  on  cooling,  distilled.  Between  370*  and 
500  C,  B  yellow  oil  passed  over,  whilst  the  residue  iu  the 
tlask  was  au  insoluble  carbonaceous  mas-.  The  substance 
distilling  between  250  and  37u  was  crystallised  from  hot 
aei.l,  from  which  it  was  deposited  in  fine  needles 
melting  at  92°,  and  was  identified  as  triphenyl methane.  In 
this  reaction  the  pentachlorethane  must  have  behaved  as 
chloroform  would  with  benzem — 

CHC1,  +  (C6H6)3  =  CH(CA)s  +  BHOl 

and  its  behaviour  is  an  instance  of  the  variability  of  the 
is  brought  about  by  aluminium  chloride. 
The  product  distilling  between  37u  and  500°  was  dried  on 
a  porous  tile,  crystallised  from  a  mixture  of  alcohol  and 
benzene,  and  purified  by  sublimation.  It  melted  at  213' 
('.,  and  was  identified  a<  anthracene.  The  formation  of 
lie-  substance  is  accounted  for  as  follows.  In  a  former  paper 
(Bull.  Soc.  chim.  19—20,  182)  the  author  showed  that 
under  the  influence  of  aluminium  chloride,  pentachlorethane 
is  converted  into  perchloretbylene  and  hydrochloric  acid — 

OClj.CCUH  =  HC1  +  CCI  .:• 

Friedel  and  Crafts  showed  in  their  synthetical  experiments 
that  compounds  with  a  double  ethylene  bond  can  absorb 
two  atoms  of  hydrogen.  Ill  the  present  instance,  therefore, 
CCI] : CCI,  would  combine  with  two  atoms  of  hydrogen  to 
t. .mi  CHC1  .CHClj,  which,  actine  on  benzene  under  the 
conditions  of  the  experiment,  would  yield  anthracene — 

C1.CI1.C1 
C,  n   .11    +     |  +  H..CCH,  = 

C1.CH.C1 

cnv 

<„n/   '      /'..Hi  +  IHCl 
^Cll' 

This  hypothesis    was  verified  by    treating  the  product 
formed  by  the  action   ..f  perchloretbylene  on  benzene  in 
the  presence  of  aluminium  chloride,  in   the  same  waj 
thai  described  above.    A  large  quantity  ol  anthracene  was 

thus  obtained. — C.    \.M. 

PATENT. 
Distillation  of  Petroleum  <»»/  other  Oil,  unit  in  Apparatus 
therefor  i   Imjits.  hi  the.    T.  C.  Palmer,  London.     Bng. 
Pat  21,115,  Sept.  l  i.  1897. 

Tin  patentee  claims  the  employment  of  superheated  -team 
for  distilling  crude  petroleum  oil,  the  operation  being  con- 
ducted in  a  vacuum.  A  further  claim  comprises  the  still, 
"catch-all,"  vacuum  pump, condensers, and  "  Fore-warmer," 
drawings  of  which  accompany  the  specification,  together 
with  iheir  combination,  arrangement,  and  method  of  work- 
ing.— T.  V  L, 

IV.-COLOURING  MATTERS  AND  DYES. 

Saffron,  Adulteration  of .    J.  Wauters.     Bull.  Assoc. 
Beige  des  Chim.  12,  [•],  108—107. 

A  I'laiaiivii.iv  known  as  "  feininelle  "  is  employe.!,  both 
in   a  crude  condition    and    also   mixed    with    colour  for 

the    adult,  rati t     saffron.      The   following    table    gives 

the  result-  of  analyses,  made  by  the  author,  of  sampli 
pure  and  adulterated  saffroo,  as  also  ..f  the  adulterant  an. 1 

colour  iu  question  :  — 


Moisture 

ish 

\„l,  mv.lulile  in  watet 

BCI 

,cca  insoluble  hi  water 



Chlorine   si  Sat  I) 


K.Mim.lle. 

Oolourmg 

Mailer. 

Saflron. 

Pure. 

1 

Powdered. 

Whole, 
P. 

1 

IWilcretl. 

1. 

3'40 
O'BS 

7:il 

U:7« 

u- in 
"■..:• 

78:6o 

■'SO 

•  ;-|:i 

n- 2:1 

B'SO 
21 '02 

10-83 
15-18 

1.:  7.1 

2'tn 
Traces 

<;-2o 

21  00 

l-OO 

ii'S 

.-.run 

run 

|..  :•- 

10'  1.1 
:i-75 

1 -...-, 

8'Otl 

0  70 

It'll 
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The  colouring  mutter — an  orange-yellow  powder — consists 
of  an  amido-azo  sulphonated  coal-tar  compound,  itself  adul- 
terated with  To  per  cent,  of  sodium  chloride.  The  colour 
of  the  aqueous  solution  exactly  resembles  that  of  pure 
saffron,  and  does  not  alter  under  the  influence  of  hydro- 
chloric acid  at  any  temperature,  though  decolorised  when 
treated  by  this  acid  in  presence  of  tin.  Caustic  potash  or 
ammonia  causes  it  to  become  deep  orange-red,  and  in 
presence  of  the  latter  reagent  it  gives  up  but  a  very  small 
quantity  of  colouring  matter  to  amyl  alcohol.  Baryta 
water  renders  the  substance  insoluble  in  acetic  ether.  Dis- 
solved in  water  and  mixed  with  tartaric  acid,  this  dyestuff 
stains  wool  a  red-brown,  and  silk  a  fine  orange-yellow, 
whilst  cotton  takes  only  a  pale  yellow  tinge. 

The  crude  "  feminelle "  consists  of  the  flowers  and 
ligulx  of  the  marigold,  an  old  adulterant  for  saffron, 
together  with  a  colouring  matter  which  in  presence  of 
tartaric  acid  dyes  wool  an  orange-red,  and  silk,  a  rose  colour, 
but  is  not  fixed  by  cotton. 

When  prepared  by  impregnation  with  the  artificial 
colour  already  mentioned,  the  "  feminelle "  furnishes  the 
same  result  in  test  dyeings.  The  amount  of  colouring 
matter  fixed,  can  be  approximately  determined  from  the 
sodium  chloride  in  the  ash. 

The  determination  of  crocetine  affords  an  indication  of 
the  degree  of  adulteration  practised  in  any  case,  assistance 
being  also  furnished  by  microscopical  examination. 

The  dyeing  test  gives  very  clear  indications,  a  solution  of 
pure  saffron  imparting,  in  presence  of  tartaric  acid,  a  fine 
pale  citron-yellow  shade  to  both  wool,  silk,  and  cotton,  the 
colour  being  uuehanged  by  subsequent  exposure  to  caustic 
potash  ;  whereas  with  adulterated  saffron,  the  dyed  colours 
are  different  and  are  altered  by  alkali,  as  already  stated. 
The  reaction  is  sufficiently  delicate  to  detect  5  per  cent,  of 
feminelle.  Again,  the  solution  left  when  the  crocetine  is 
thrown  down  by  hydrochloric  acid  is,  in  the  case  of  pure 
saffron,  of  a  very  pale  yellow  colour,  and  only  capable  of 
very  slightly  staining  wool  or  silk,  whilst  the  brown  liquid 
resulting  in  the  case  of  adulterated  saffron  has  greater 
tinctorial  properties,  and  is  also  changed  by  an  addition  of 
caustic  alkali. 

The  samples  in  powder,  T  and  F,  represent  mixture.;  of 
feminelle  and  25 — 30  per  cent,  of  saffron ;  the  whole  sample 
F  is  rather  richer  in  saffron,  whilst  the  whole  sample  T, 
though  free  from  NaCl  and  therefore  from  the  artificial 
colour  in  question,  contained  14'  12  per  ceiU.  of  HaS<  >,, 
of  the  "  pure  saffron  "  employed. — C.  S. 

Myrticolorin,  Notes  on.     H.  G.  Smith.     J.  and  Proc.  Boy. 
Soc.  of  X.  S.  Wales,  31,  377—380. 

The  author  communicates  further  particulars  of  the  dye- 
stuff  "  myrticolorin,"  which  he  obtained  from  the  dried 
leaves  of  the  Eucalyptus  macrorhyncha,  known  as  the 
"Red  Stringy  Bark,"  which  abounds  in  New  South  Wales 
and  Victoria  (J.  and  P.'oe.  Roy.  Soc.  of  X.  S.  Wales,  1897, 
Aug.  4). 

Myrticolorin  breaks  up,  on  boiling  with  dilute  sulphuric 
acid,  into  a  body  which  was  recognised  as  quercetin  by 
means  of  the  acetyl  derivative  and  its  other  reactions,  and 
into  a  sugar  or  sugars  of  the  glucose  type,  which  reduces 
Fehling's  solution  on  heating,  is  readily  fermentable  by 
yeast,  and  crystallises  partially  from  water  in  minute  prisms, 
probably  monoclinic.  Hence  it  is  concluded  that  myrti- 
colorin is  a  glucoside  of  quercetin,  and  this  view  is  shared 
by  A.  G.  Perkiu,  who  has  also  examined  a  sample. 

The  species  of  tree  which  yields  this  dyestuff  is  widely 
distributed,  and  the  leaves  are  very  readily  obtainable, 
whilst  the  process  of  manufacture  is  of  the  simplest  descrip- 
tion. The  dried  leaves  of  E.  macrorhyncha  contain  no  less 
then  10  per  cent,  of  myrticolorin,  which  crystallises  with 
7  per  cent,  (probably  3  molecules)  of  water,  and  yields  48 
to  50  per  cent,  of  quercetin,  on  which  its  value  as  a  dve 
depends. 

The  fresh  leaves  are  carefully  dried  under  conditions 
which  prevent  any  heating  or  fermentation,  and  then  ground 
as  finely  as  possible  ;  the  powder  is  boiled  with  water  and 
the  extract  filtered  hot  through  cloth.  The  yellow  myrti- 
colorin crystallises  out  on  cooling  and  is  filtered  off,  washed, 
and  dried.     The  dyestuff  is  not  very  soluble,  even  in  boiling 


water,  and  a  satisfactory  extraction  can  only  be  obtained  by 
grinding  the  leaves  to  an  extremely  fine  powder.  Three 
extractions  are  generally  found  to  be  sufficient. 

The  collection  of  the  eucalyptus  leaves  and  the  manufac- 
ture of  myrticolorin  can  easily  be  conducted  on  a  small 
scale.  The  dried  product  keeps  well  and  can  be  accumulated 
for  export.  The  industry  is  thus  eminently  suitable  for  the 
conditions  prevailing  in  the  colonies.  Xo  skill  is  necessary, 
and  the  only  capital  and  plant  required  are  a  mill  for 
grinding  the  leaves,  and  a  few  ordinary  vessels,  which  must 
not  be  iron  ones. 

Quercitron  bark  is  estimated  by  Perkin  to  contain  about 
2  or  3  per  cent,  of  quercetin,  and  its  value  in  England  is 
about  6/.  10s.  per  ton,  and  that  of  fustic  4l.  10s.  per  ton. 

When  it  is  considered  that  the  dried  leaves  of  the  above 
species  of  eucalyptus  contain  5  per  cent,  of  quercetin,  and 
that  the  process  of  grinding  and  extracting  the  leaves  is  so 
much  simpler  than  working  up  bark,  it  will  easily  be 
recognised  that  this  discovery  is  likely  to  be  of  great 
commercial  importance  to  the  Australian  colonies. 

—J.  F.  B. 

Aniline,  The  Discovery  of.     E.  Knecht.     J.  Soc.  livers 
and  Colourists,  14,  [8],  162—163. 

The  discovery  of  aniline  is  usually  attributed  to  Unver- 
dorben,  who  obtained  it  in  1S26  as  one  of  the  products  of  the 
distillation  of  indigo  (Pogg.  Annalen,  Vol.  VIII.,  p.  397). 
However,  the  author,  in  looking  up  the  English  translation, 
published  in  1789,  of  the  work  of  Hellot,  "L'Art  de  la  Tein- 
ture  des  Laines,"  published  in  1750,  finds  among  his  remarks 
anent  the  theory  of  indigo  dyeing,  the  following  passages  : — 

"  If  indigo  be  distilled  in  a  retort,  alone,  or  with  the  addi- 
tion of  a  fixed  alkali,  either  saline  or  terreous,  you  will 
thereby  procure  a  liquor  which  in  all  chemical  experiments 
produces  the  effect  of  the  volatile  spirit  of  urine." 

"  The  sal-ammoniac  from  which  the  chemists  obtain  their 
most  penetrating  volatile  spirit,  has  not,  when  dissolved  and 
boiled  in  water,  this  strong  urinous  smell." 

This  evidence  that  Hellot  detected  in  indigo  a  product 
distinct  from  ammonia,  is,  in  the  author's  opinion,  sufficient 
to  justify  the  assumption  that  he  was  the  discoverer  of 
aniline.— J.  E.  H. 

Indigo,  Action  of  Aniline  on  ;  Note  on  the.  E.  Knecht 
and  G.  A.  Parkes.  J.  Soc.  Dyers  and  Colourists,  14, 
[8], 163. 

It  has  been  pointed  out  by  Brylinski  that  aniline  has  a 
very  destructive  action  on  indigo  (this  Journal,  1898,  609). 
Thus,  if  indigo  be  boiled  from  4 — 16  hours  with  aniline,  a 
loss  occurs,  varying  from  32 — 43  per  cent. 

The  authors  have  carried  out  a  series  of  experiments  to 
determine  what  becomes  of  the  indigo  when  acted  upon  by 
aniline.  The  following  mode  of  procedure  was  adopted. 
The  finely  divided  indigo  was  boiled  for  a  prolonged  period 
with  pure,  freshly  distilled  aniline  oil.  After  filtering  and 
washing  the  residue  with  boiling  water,  it  was  extracted  with 
strong  hydrochloric  acid  and  again  filtered.  A  dark  brown 
filtrate  was  obtained,  which,  on  being  rendered  alkaline  with 
caustic  soda,  yielded  a  copious  precipitate.  This  was 
filtered,  washed,  dried,  and  crystallised  from  alcohol.  The 
crystals  thus  obtained  were  small,  of  a  bright  yellow 
colour,  and  melted  at  about  300°  C.  They  were  insoluble 
in  water,  but  soluble  in  alcohol,  ether,  and  benzene.  They 
possessed  a  basic  character. — J.  E.  H. 

Tetramethyldiamidobenzophenone,    Some    Derivatives    of. 
E.  Grimaux.     Bull.  Soc.  Chim.  1898, 19,  [14],  608—610. 

The  dinitro-derivative  of  this  ketone — 

CO[C6H3(X02).X(CH3)2].:, 

is  obtained  by  the  addition  of  potassium  nitrate  to  a  solution 
of  the  ketone  in  sulphuric  acid,  pouring  into  water,  addi- 
tion of  soda,  and  recrystallisatiou  of  the  precipitate  from 
acetone.  The  crystals  melt  at  165° — 166°  C.,  and  resemble 
ammonium  bichromate  in  appearance.  Reduction  with 
stannous  chloride  and  hydrochloric  acid  furnishes  an 
uncrystallisable  base  melting  at  66° — 69°.  The  base  yields 
a  crystalline  picrate. 
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The  dilimmo-d.-rivutivc  is  formed  by  the  action  of  2  niols. 
of  bromine  on  the  chloroform  solution  of  the  ketone.  After 
.ration  of  the  advent,  the  residue  i-  dissolved  in 
hydrochloric  acid  (1:1),  precipitated  by  ammonia,  and 
tli.  precipitate  recryrtallised  from  alcohol.  It  forms  hard 
shining  prisms  melting  at  180 — 181    C. 

New  colouring  matters  are  obtained  by  the  condem 
of  tin-  dibrotno-  and  dinitro-derivatives  with  dimetbj  laniline 
and  phenyl-a-naphthylamine  by  the  action  of  phosphorus 
chlorides.  They  are  duller  than  the  corresponding  non- 
substituted  colour-,  but  appear  to  have  more  resistance 
ap, — A.  C.  V7. 

..-  and  Amido-Naphthonitrilet  and  Naphthoic  Acids. 
II.  Beilpern  and  M.  spielfogel.  Mitt,  dee  tech.  Gcwcrbc 
Ma-. -uiiis  In  Wien,  1898,  8,  [H  and  12],  3lti— 323. 
Two  methodi  ir.-  described  in  tin-  paper  for  the  |iro.lui.tion 
of  these  compounds,  the  one  by  converting  the  nitro- 
naphthylaminea  into  nitronaphtbonitriles  (by  means  of  the 
Sandmeyer  reaction),  which  then  on  saponification  yield  the 

;  whilst  the  other  method  consists  in  distilling  certain 
naphthylamine  sulphonie  adds  with  potassium  cyanide, 
when  they  aie  converted  into  aniidonaphtbonitriles,  from 
which  the  amidonaphthoic  acids  ran  be  obtained.  In 
improved  method  is  given  for  nitrating  /J-acetnaphthalide : 
— 90  arms,  of  finely  powdered  8-acetnaphthalide  suspended 
in  120  gnus,  of  a.-,  tic  acid  are  treated  with  7n  grins,  of  nitric 

acid  (sp.  gr.   lii  at   al '  :in —40   ( '.     The  crystalline 

magma  i-  washed  with  50  per  cent  acetic  acid.  In  order 
topurif]  the  ciudc  product,  which  melts  at  101  —102  < '.. 
it  is  boiled  with  three  times  its  weight  of  benzine,  and 
filtered  warm,  when  yellow  crystals  are  deposited  from  the 
filtrate  which  melt  at  119  ISO  ('.,  and  consist  , 
pure  I.-  aphtbalide.     The   residue  is  extracted 

with  xylene  and  the  insoluble  portion  is  crystallised  from 
tone  i"  chloroform,  when  greenish-yellow  crystals 
are  obtained  melting  at  199  C.  and  having  the  con- 
stitution of  a  1  .2' -  nitro-acetnaphlhalide.  On  boiling  the 
latter  with  dilute  sulphuric  acid,  (l  :  i),  nitronaphthyl- 
aniine  melting  at  104°  ( '.  is  ol  lained. 

The  1.2-mtro-acetnaphthalide  is  hydrolysed  with  ulco- 
holic  potash  and  the  1 .2-nJtronaphthylamine  is  diazotised 
in  an  alkaline  solution  whicb,after  diluting  and  filtering, 

lie  l  t.»  a  potassium  cupper  cyanide  solution  and  gently 
warmed  until  the  evolution  of  nitrogen  ceases.  The  pre- 
cipitate i-  tin'  idled,  when  brownish  needle-  of 
the  nit rili-  pass  over,  I  oluble 
in  alcohol,  bei  ial  acetic  acid,  and  acetone,  I  he 
conversion    into    nitrocaphthoie    acid  i-   besl  effected   by 

ng  widi  baryta  water,  the  -.  ,1  m  i. m  being  precipitated 
|n  an  acid.  The  1.9-nitronaphthoic  acid  crystallises  from 
Chloroform  in  red  needles  melting  al  182   C. 

I .  Z'-nitronaphthonitrtU  is  obtained  bj  grinding  together 

mis.  of  1 .  '•'  iiitioiiaphlhvlaniine,  melting  at  14:1  -  .">  ( '., 
.< nli  10  an  icentrated  snlphuric  acid  and  diatol 

«itl,        ,  i  sodium  nitrite  in  rotation      The  filtral 

poured  into  a  solutii  rms.  of  copper  sulphal 

arms,  of  potassium  cyanide,  and  ISO  <•  c.  of  water.  When 
the  evolution  <t  nitrogen  has  ceased,  the  precipitate  is 
extracted  with   IS   per  cenl    acetic  acid,  when  the  i 

irates  out  In  yellowish-brown  needles  melting  at  I6t    ' 
Win  n  heated  with  :'•     4  times  its  weigbl  of  sulphuric  aoid 
(1:1)  to  140s- — 1..H   i  Is  a  brownish-yellow  pi 

me'  irohabh  tin-  amide  ,  if  tin-  nitronaphthoic 

soluble  in  alkalis.    When  boiled  with  In 
I-  lit  dissolves,  and  is  preoipitatcd   from 

the  filtrate  in  ii  im.  —  m|  thin  whin  needles  cin  stallitiug  from 

alCohC  BS  melting  at   L's7     I 

In  a  similar   n  ponding    derivatives    were 

obtained  from   1.2'-nilronaphthylamine  melting  at  103   C. 
Tin-  uitriJe  crystallises  in  light   brown   needles  meltii 
ii  :    i   ,  the  amide  obtained  bj   hydrolysis  with  sulphuric 
acid,  units  at  '.'is   c  ,  whilst  the  nitronaphthoic  acid  mi  Its 

Wiih  regard  1.1  ihe  alieruati  .  method  above  alluded  to. 
1.4'-naph  -ulplnniic  aoid  ed   into  the 

sodium    salt,    mixed    with    pol  rrocj'nuide,    and 

distilled    in    portions   of   50  grin-,    from  a   glass    retort 

The    cyanide    fnnn-    light    gl  i  ■  lush  _v  e.l.iw    Dei    llct    uniting 


at  137  C,  the  yield  being  18 — 20  grms.  from  100  grms. 
of  sulphonie  acid.  For  the  saponification,  the  finely 
powdered  cyanide  is  boiled  with  six  times  it-  weight 
of  sulphuric  "a.  id  (II  SO:  II  ( I  a  66  :  34)  until  it  give-  a 
clear  solution  when  exactly  neutralised  with  ammonia. 
When  this  is  the  case,  the  amidonaphthoic  acid  is  pre- 
cipitated from  the  neutralised  solution  by  acetic  acid, 
and  melts  at  211  C.  A  hydrochloric  acid  solution  of  this 
is  mixed  with  a  p-mtrodiuzol» -nzi  in-  chloride  solution. 
The  resulting  diazo  compound,  which  give-  a  violet-red  with 
K-.ilt  or  with  /3-uaphthol,  is  boiled  with  the  addition  of 
some  una.  ( In  filtering, the  oxynaphthoicacid  crystallises, 
melting  at  219°  C.  It  gives  a  deep  red  when  combined  with 
diazonaphtbionic  acid,  which  decomposes  on  boiling  or  on 
long  standing.     It   also   forms  an   ethyl   ether   uniting    at 

n  c. 

In  a  similar  manner  2.2'-naphtbylainine  sulphonie 
acid  gives  a  nitrite  crystallising  from  toluene  in  light  yellow 
needle-  and  melting  at  171  (.'..an  amido-naphthoic  acid 
melting  al  ^4j  C,  and  an  oxynaphthoic  acid  n  citing  at 
262  (.'.,  which  combines  with  diazonaphtbionic  acid  to  form 
a  red,  which  is  not  decomposed  on  boiling.  A  very  poor 
yield  of  1 .2y-naphthylamine  nitrile.  melting  at  117  (.'..is 
obtained,  much  o-naphthylamine  being  formed  during  the 
dry  distillation. — T.  A.  L." 

1.4.2-  and  2.3.Z'-2)ianudonaphthedene  Sulphonie  Acidt 
and  2.3 .B'-Amidanaphlhol  Sulphonie  Arid.  M.  <  tesjer- 
reich.  Mitt,  des  tech.  Gewerbe  Museum-  in  Wien,  8, 
1898,  [11  and  12],  312—815. 

The  preparation   of  the  first-named   acid    is   effected   bj 

i lliining  tin-  ammonium  salt  of  1.2-naphthylamine  sul- 
phonie acid  in  presence  of  sodium  acetate  with  diazo- 
lienzeiie  chloride,  and  reducing  the  dyeetuff  obtained  with 
stanni'iis  chloride.  The  acid  Beparates  as  a  crystalline 
precipitate,  and  is  purified  by  dissolving  in  sodium  acetate 
and  bisulphite,  treating  with  animal  charcoal,  and  precipi- 
tating With  dilute  hydrochloric  acid.  The  acid  i-  VOTJ 
-lightly  rotable  m  cold  water,  and  the  aqueous  solution  is 
.ed   dark   green   by   ferric   chloride,  a   blue   precipitate 

appearing    nn    standing,    whilst warming,    tin     -    lotion 

turns  cherry-red.  On  allowing  a  solution  of  the  ammonium 
salt   to   stand   in   the   air,   it    acquires    an   intense    green 

fluoresce ■.        The    acid     can     only     be     diazotised      with 

difficulty,  and  onlj  one   amido   group  appeals,   to    react,  the 

ompound  also  being  verj  unstable, 
t.ZAV-Diamidonaphthaleni  Sulphonie  Arid. — Thi-  acid 
is  obtained  by  heating  2.3.3/-dihydroxynaphthalene  sul- 
phonie acid  with  -  9  parts  of  concentrated  ammonia  t" 
200 — 220  I  lie  free  acid  is  verj  -paiingK  soluble  in 
boiling  wai.  i      The  sodium  and  potassium  -alts  crystallise 

hut  water,  in  which  they  dissolve  with  a  blue  fluoi 
cencc,  in  colourless  plate-.      Ferric  chloride  gives  a   brown 
coloration  in  the  cold,  whilst  a  brown  precipitate  is  formed 
on  warming.      The  acid    possesses   all   the  characteristic-  ol 
an  ii-diaiiMiie.     It  yields  n   very  sparingly  soluble  condensa- 
tion product  with  plieii.nilli  m  a/iiniiln 
sulphonie  aoid  with  nitrous  acid.     It  combin  Butral 
..I  sodium  acetate  solution  with  one  molecular  proportion  of 
a  dia/.o  ci  inpi'uiul.     The  combination  with  diuzobenxene  if 
cherry-red,  that  with   tetrazodiphenyl  is  brownish-red, 
ilns  latter  dyestuff,  when  diazotised  on  tin-  tilire,  givi 
dark  Bordeaux  brown  when  developed  with  /3-naphthol. 

i'-Amidonaphthol  Stdphonic  Aci<t. — Ity   moderating 
the  action  of  ammonia  on  dihydroxynaphtbalene  sulphonie 

.n  id.  it    i-    possible   t--  rcplaci    only  ■  hydroxy]  group. 

The  acid  so  obtained  is  mosl  probabl]  identical  with  that 
produced  In  fusing  0-naphthylumine  disulphonic  acid  B 
with  t  '  It  was  obtained  bj  heating  25  gm 
dih\din\\  n.iplitlialcne  sulphonie  acid  Ii  with  50  grms.  of 
concentrated  ammonia  in  a  pressure  tube  for  l- — li  hours 
to  180  —150  C  After  driving  . dT  the  ammonia,  the  acid 
is  precipitated  with  hydrochloric  acid,  and  purified  bj  the 
•  nn.-  treatment.  It  forms  colourless  needles,  sparingly 
soluble  in  hot  water.  The  solution  turns  bhu  kish-blue 
on  the  add  rric  chloride,  whilst  bli  iching  powder 
fields  a  dark  brown  coloration.  The  diazo  compound  is 
yellow,   turns    bluish  violet    wit] limn    carbonate,   and 
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gives  a  cherry-red  with  R  salt.  The  ammonium  salt  is 
easily  soluble. — T.  A.  L. 

Diuitro-  a-  Naphthol  -1'  -  Sulphonic  Acid.  J.  Karpeles. 
Mitt,  des  tech.  Gewerbe  Museums  in  Wien,  1898,  8, 
[11  and  12],  309—311. 

This  dyestuff,  which  is  isomeric  with  Naphthol  Yellow  S,  is 
at  the  present  time  no  longer  on  the  market,  since  the  shade 
it  dyes  is  very  much  more  orange  than  that  given  by  the 
latter.     It  has  the  constitution — 

l.2.4.1'.C10H4.OH(KO2)2SOsH, 

since  it  is  produced  by  the  action  of  nitric  acid  on 
1 . 1 '-naphthol  sulphonic  acid,  or  on  1.4. 1 '-naphthol  di- 
sulphonic  acid,  and  is  obtained  by  stirring  250  grins,  of 
finely  powdered  naphthalene  into  500  grms.  of  sulphuric 
acid,  warmed  to  60°  C,  the  temperature  then  being  raised 
to  S0°  C,  and  maintained  thereat  for  li  hours.  The  melt 
is  cooled  to  10°  C.,  and  nitrated,  at  a  temperature  below 
20°  C.,  with  190  grms.  of  concentrated  nitric  acid  mixed 
with  the  same  volume  of  sulphuric  acid.  After  standing 
some  hours  it  is  poured  on  to  ice,  filtered  from  nitro- 
naphthaleue,  diluted,  treated  with  about  50  grms.  of  ferrous 
sulphate  to  remove  nitric  acid,  boiled  up,  and  reduced  with 
iron  borings.  The  solution  decanted  from  the  uuacted-on 
iron,  deposits  the  ainidonaphthalene  sulphonic  acid  on 
cooling.  The  crude  product  is  dissolved  in  ammonia,  and 
filtered  into  dilute  sulphuric  acid  (1:4).  The  acid  so 
purified  is  diazotised  and  boiled,  when  the  naphthosultone 
separates  as  a  brown  precipitate.  One  part  of  this  sub- 
stance is  warmed  with  three  times  its  weight  of  concentrated 
sulphuric  acid  on  the  water-bath  until  soluble  in  water, 
when  the  disulphonic  acid  formed  is  precipitated  with  brine 
and  boiled  with  concentrated  soda-lye.  After  cooling,  the 
requisite  amount  of  nitrite  is  added,  and  the  whole  is  boiled 
with  concentrated  nitric  acid.  The  dyestuff  begins  to 
separate  during  this  operation,  and  is  completely  pre- 
cipitated in  the  cold.  It  crystallises  in  needles,  deflagrates, 
tastes  bitter,  and  has  all  the  properties  of  a  nitro-cornpound. 
It  dyes  wool  evenly  a  reddish-yellow,  but  the  presence  of 
copper  must  be  avoided.  As  already  mentioned,  it  has  no 
technical  value,  since  the  shade  it  gives  can  be  obtained  in 
a  variety  of  other  ways. — T.  A.  L. 

'2A.l'-Xaphthylaminedisnlphonic  Acid.  A.Fischer.  Mitt, 
des  tech.  Gewerbe  Museums  in  Wien,  1898,8,  [H  and 
12],  324— 325. 

This  new  acid  is  obtained  by  suspending  28  kilos,  of  finely 
powdered  1.4'-naphthalene  disulphonic  acid  in  90  kilos,  of 
concentrated  sulphuric  acid,  and  adding  to  th:;  well-cooled 
mixture  (at  about  0°  C),  10  kilos,  of  nitric  acid  (90:  B.)  and 
10  kilos,  of  sulphuric  acid.  The  melt  is  then  poured  on  to 
ice,  and  40  kilos,  of  sodium  carbonate  are  added,  when  the 
acid  sodium  salt  of  the  3-nitronapbthaIeue  disulphonic  acid 
C  separates  out,  and  on  reduction  yields  the  acid  sodium 
salt  of  fl-naphthylamine  disulphonic  acid  C.  The  salt  is 
easily  soluble  in  hot  water,  and  can  be  precipitated  by  salt. 
The  alkaline  solution  shows  a  bluish-violet  fluorescence. 
The  diazo  compound  forms  microscopic  yellowish  needles, 
easily  soluble  in  water,  but  precipitated  by  salt.  The  free 
acid  can  be  obtained  by  decomposing  the  barium  salt,  with 
dilute  sulphuric  acid.  The  constitution  of  the  acid  w  is 
determined  by  boiling  its  diazo  compound  with  water,  when 
3-napbthol  disulphonic  acid  was  formed,  which,  on  splitting 
off  the  sulphonic  acid  groups,  yielded  /3-naphthol.  .More- 
over, on  boiling  the  diazo  compound  with  alcohol,  it  yields 
1.4'-naphthalene  disulphonic  acid,  and  when  the  calcium 
salt  is  distilled,  considerable  quantities  of  /8-naphtbylamine 
are  produced. — T.  A.  L. 

Paranitrotolnene   Sulphonic   Acid,   Oxidation   of.      A.   G. 

Green  and  A.  R.  Wahl.  Her.  31,  [8],  1078— 1C80. 
In  reply  to  Ris  and  Simon  (Ber.  31,  354  ;  this  Journal, 
1898,  448),  the  authors  point  out  that  in  describing  the 
dinitrodibenzyldisulphonic  and  dinitrostilbene  disulphonic 
acids,  they  had  naturally  convinced  themselves,  by  com- 
bustion on  platinum  foil,  that  their  products  left  no  ash, 
and  hence  were  the  free  acids,  and  not  the  acid  sodium 
salts.     They  state  further  that  it  is  possible  to  obtain,  by 


decomposing  the  sodium  salt,  either  the  free  acid  or  the 
acid  sodium  salt,  according  to  the  conditions  existing  in  the 
solution.  Thus  the  acid  sodium  salt  usually  separates  from 
tolerably  concentrated  solutions,  and  the  acid  from  dilute 
ones.  Moderately  concentrated  solutions,  when  slowly- 
cooled,  deposit  the  acid  sodium  salt,  but  the  free  acid  when 
rapidly  cooled.  For  example,  10  grms.  of  the  disodium 
salt  of  dinitrostilbene  disulphonic  acid  were  dissolved  in 
200  c.c.  of  boiling  water  and  treated  with  400  c.c.  of  hydro- 
chloric acid  (27  per  cent.  HC1).  One-half  was  allowed  to 
cool  slowly,  the  other  being  cooled  quickly  and  the  crystals 
filtered  off  immediately.  The  former  gave  a  precipitate  of 
yellowish  needles  ;  the  latter,  white  mica-like  plates,  which 
were  much  more  soluble  than  the  needles.  On  leaving  the 
plates  of  the  free  acid  for  some  time  in  contact  with  the 
mother-liquor,  they  are  converted  into  the  needles  of  the 
acid  sodium  salt. 

The  suggestion  that  the  dinitrostilbene  disulphonic  acid 
(loc.  cit.)  was  in  reality  a  nitronitroso  compound,  has,  apart 
from  its  improbability,  been  disproved  by  a  quantitative 
reduction  method  with  zinc  dust  and  sal-ammoniac,  the 
excess  of  zinc  being  titrated  with  ferric  sulphate.  The 
numbers  obtained  prove  conclusively  that  the  dinitro- 
stilbene disulphonic  acid  has  the  formula  CHHlllN:;S.-0ll|. 
The  method  employed  is  as  follows : — About  2  grms.  of 
sal-ammoniac  and  some  water  are  placed  in  a  small  flask 
provided  with  an  india-rubber  stopper  and  a  fiunsen  valve, 
together  with  a  weighed  quantity  of  zinc  dust,  about 
4  gnus.  (86  per  cent.),  and  3 — 4  grms.  of  the  nitro  com- 
pound. The  whole  is  shaken  in  the  cold  for  about  half 
an  hour,  then  raised  to  the  boil,  and  kept  boiling  until 
completely  reduced.  The  zinc  and  zinc  oxide  are  allowed 
to  settle,  washed  by  decantation,  10  grms.  of  ferric  sulphate 
are  added  together  with  some  water,  when  the  zinc  re- 
maining dissolves,  reducing  part  of  the  ferric  to  ferrous 
sulphate.  After  acidifying  with  sulphuric  acid,  the  solution 
is  made  up  to  500  c.c,  and  an  aliquot  part  is  titrated  with 
decinormal  permanganate,  from  which  the  amount  of  zinc 
left  after  the  reduction  can  be  readily  calculated. — T.  A.  L. 

Duestujfjrom  Oxalic  Acid  and  Resorcinol.  G.  v.  George- 
viecs.  Mitt,  des  tech.  Gewerbe-Museums  in  Wien,  1898 
8,  [11  and  121,365— 370. 

The  condensation  of  resorcinol  with  oxalic  acid  has  already 
been  the  subject  of  research,  although  previous  investi- 
gators (Claus,  Ber.  10  and  14 ;  Gukassianz,  Ber.  11)  have 
conducted  the  operation  under  pressure  at  a  high  temperature 
or  have  employed  a  condensing  agent.  The  author  finds 
that  when  one  part  of  resorcinol  is  heated  with  twice  its 
weight  of  anhydrous  oxalic  acid  for  three  hours  to  150° — 
1603  C,  condensation  readily  takes  place,  the  reaction 
commencing  at  about  1403  C.  This  may  be  of  interest 
technically,  although  the  product  so  obtained  has  at  present 
no  value.  After  purification  a  yellow  powder  is  obtained, 
soluble  in  concentrated  sulphuric  acid  with  an  indigo-blue 
colour  (green  when  impure),  and  in  alkalis  with  a  brown 
non-fluorescent  colour.  The  dyestuff  is  readily  soluble  in 
cold  alcohol,  and  very  slightly  soluble  in  water.  It  pos- 
sesses only  a  slight  affinity  for  animal  fibres,  giving  a  dull 
yellow  shade.  The  formula  of  the  substance  is  C19H1206, 
and,  on  heating  with  acetic  anhydride,  two  products  are 
obtained,  which  can  be  separated  by  their  solubility  in 
alcohol,  the  more  easily  soluble  one  melting  at  182°  C. 
On  treatment  with  bromine  an  eosine-like  substance  is 
obtained,  which  dyes  silk  bluish-pink.  When  distilled  with 
zinc  dust,  raethylenedipheuylene  oxide  is  produced,  whilst 
heating  with  dilute  caustic  soda-lye  yields  resorcinol, 
together  with  a  brown  amorphous  substance  having  the 
empirical  composition  of  a  dihydroxyxanthoue.  The  dyestuff 
may  possibly  have  the  constitution — 

.OH 

pit  / 
A"   3\r 

I 
O 


HO.H3C6-L'<  >0 

\QH 


O 

thus  appearing  as  a  triphenylmethane  derivative. 

In  support  of  this  view  the  author  refers  to  the  formation 
of  dyestuffs  by  condensing  dialkylated  «i-amidophenol  with 
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oxalic  mid.  which  are  uot  identical  with,  but  are  similar  to, 
the  p.vronine  derivativi  I  bj  Meyei  29, 

.,;.-'  ,t  i  m-amidopbenol  with  phos- 
ibed   as  triphenylmetbane  derivatives.     By 
heating  a  dialkylated-in-amidopnenol  with  twice  it-  weight 
of  anhydrous  oxalic  acid  in  a  sealed  tutx  to   140    C 
2—3  hour-,  a  pro  '   '»  "  }uM  "'   ;!"  I"r  ''' '"*• 

which  dyes  silk  a  Magenta  shade,  whilst  ata  higher  tempera- 
ture Bbodamim 

The   product    obtained   by  the  author  differs  distinctly 
rr..ni  tho!  '  and  Gul  issianz.     Thai  of 

i  in  an  impure  state  dissolves  in  concentrated 
sulphuric  acid  with  a  green  colour  and  brownish  yellow 
when  pure.  The  alkaline  solution  has  a  faint  yellow  fluor- 
escence. It  also  differs  Iron.  Nene  i  "■  The 
,lv,  .  mall  quantity  by  Gukassianz,  which  is 
soiui  centrated  solphuric  arid  with  -lour, 
and  in  alkali  with  an  int.nsu  green  fluorescence,  stands 
rest  to  fluorescein  of  all  the  dyestuffs  formed  from 
resorcinol  and  oxalic  acid.  A  better  yield  is  obtained  by 
,  .i  densmg  a)  150  < !.  with  zinc  chloride  instead  of  sulphuric 
acid,  the  substance  also  appearing  as  a  by-product  in  thai 
described  by  the  author.  When  treated  with  hot  alcohol  it 
form-  sparingly  soluble  clot-,  bul  when  ground  with  coM 
alcohol  it  readily  dissolves.     T.   \    1- 

PATENTS. 

natie    Aldehydes,     I     A '»•    Process  for    Producing. 
II.   K.    Newton,   London.     From   Farbenfabriken   vorm. 
I'.   Bayer   and    Co.,    Elberfeld,   Germany.      Eng.    I'at. 
19,804,  Auo;.  19,  1897. 
Thk  process  for  the  production  of  aromatic  aldehydes  is 
claimed,  which  consists  in  acting  on   hydrocarbons,  phenol 
ethers,  &c,  with  hydrochloric  and  hydrocyanic  acids  in  the 
-i  aluminium  chloride,  and  decomposing  the  com- 
pound-   (aldilnidc-)    I lured,  b\    means    of  acids.      In   the 

•  ion  the  mixture  of  hydrocyanic  and  hydrochloric  acids 

if  it  wen-  llir  hypothetical  imidoformyl  chloride — 

(  ,11,    .    Ml      CIK  I        1,11. (II      Ml   +   IK  I  ; 
(',11. (   II  i  MI    >-   II."       Ml,    t    •  ,11.1  IM) 

In  the  examples  quoted,  the  gaseous  acids  arc  allowed  to  act 
on  a  mixture  of  the  hydrocarbon  and  aluminium  chloride 
for  several  hours  at  85 — 10  C. — A.C.  W. 

Aldehydo*naphlholsulphonict  Aldehydo^naphtholcarbo  rylie 
ana  Atdehydo*naphthotsulphocarboxylic  Acids,  and  iff 
\  Situ  and  Green  Colouring  Matters  or  Dues  tin  re- 
train |  Manufacture  iff.  I  I!.  Shillito,  London.  Prom 
.1  i:  Geig]  and  Co.,  Basle,  Switzerland,  Eng.  I'at. 
19,498,  Aug  24,  1897. 
On  boiling  nanhthol  sulphouic,  carboxylic,  or  sulphocarb- 
oxylii  th  chloroform  and  caustic  soda 

method),  an  aldehyde  croup  enters  the  naphthalene  ring, 
and  the   '  impound  differs   from  the  original   in 

giving  intensel]  red  and  yello*  compounds  with  monn- 
minr-  and  diamine-  in  acid  solution.  Moreover,  by  con- 
densation with  mono-  and  dislkylated  or  benzylated  aro- 
matic   tmines  and  oxidation  of  the  lean,  sulph 

l  oi    alkaline  solutions,    green  and   blur  acid   dye- 
stuffs   arc   obtained,  fa-t   to  alkalis   and  belonging  to  the 
diphcnylnaphthylmethane    series.      The    following    Is    an 
pie  of  the  formation  oi  one  of  the  aldehydes       \  solu- 
tion of  20  kilo-,  of  B-naphthol  sodi disolphonati 

of  s7  pet  cent,  in  ITo  litres  ol  water,  i-  heed  from  sulphuric 
acid  by  adding  barium  chloride.  The  Altered  solution  is 
boil'  -lie    -od  i  i  IS    It.  i  and    10 

Hod  vessel  provided  with  a  i 
condenser.     When   Ihi    i  is  complete,  50   lure-   of 

watei  ire  sdded,tbe  solution  is  acidulated  with  hydrochloric 
acid,  and  a  solution  of    I"   kilos  ol   barium  chloride  in   50 

litres  of    water,  i-   added.         I  lie    |,.i  i  i  n  in    -Mini     llic    :iM,l, 

9-naphtholdlsulphonic  and    R     eparates   out   as   ■    > 
powdi  i ,  and   is  filter*  d  ofl  soluble  even  in 

hoi  water.      When  boiled  Willi  a  tolul  I  im  Sulphate 

it  forms  the  sodium  salt  which  is  readily  soluble  in 

The  following  is  a  typical  exampl<   of  the  formation  ol  s 


.he. tuff: — 47  kilos,  of  finely-ground  2 . 1 . 8 . 3'-oxynaphth- 
aldehvde  barium  di-ulphoDate,  40  kilos,  of  diethylaniline, 
40  kilos,  of  alcohol,  and  15  kilos,  of  concentrated  sulphuric 
acid  are  heated  in  an  enamelled  vessel  provided  with  a  reflux 
condenser  and  an  agitator,  for  30  hours.  The  melt  is  then 
poured  into  dilute  hydrochloric  acid,  to  remove  the  excess  of 
diethylaniline.  The'  precipitate  is  washed  with  dilute  hydro- 
chloric acid  and  boiled  with  sodium  carbonate  solution. 
Tin-  filtrate  from  the  barium  carbonate  is  made  up  to  1,000 
litres,  and  oxidised  at  a  temperature  of  10  C.  with  a  1  per 
on  of  potassium  permanganate  as  lone  as  the  for- 
mation ofdyestufl  takes  place.  After  filtering,  the  dyestnff 
is  precipitated  with  salt.  It  forms  a  crystalline  coppery 
powder,  readily  soluble  in  water,  unchanged  by  ammonia  or 
caustic  alkalis,  hut  turning  green  with  acids,  and  dyeing 
wool  green  from  an  acid  bath. — T.  A.  L. 

Dyestuffs  directly  Dyeing  Cotton  Black,  Manufacture  of. 
0.  Imray,  London.  From  The  Fnrbwerke  vorm. 
Mci-ter.  Lucius,  and  Bruning,  Hoeche!  a  Main,  Gar- 
mauy.     Eng.  Pat.  80,126,  Sept.  1,  1897. 

By  fusing  1.2.4-  or  1 . 2 . 6-dinitraniliue  or  1 . 2 .  l-nitro-o- 
phenylene  diamine,  with  sodium  sulphide  and  sulphur,  a 
product  is  obtained  which  dissolves  in  water  with  a  dirty 
green  colour,  and  dyes  cotton  black  from  a  cold  or  boiling 
bath  with  sodium  -ulphidc  aud  with  salt  and  Bods  \ 
mixture  of  is  kilos,  of  sodium  sulphide  and  7  kilo 
sulphur  is  heated  to  150°  C.  in  an  iron  vessel,  when  C  kilos, 
of  1.2.4-dinitraniliue  are  gradually  added  with  constant 
agitation,  the  temperature  being  kept  for  four  hours  at 
about  180°— 190"  C.  The  melt  is  then  taken  out.  broken 
Up,  and  roasted  in  a  flat  pan  at  280° — 240  C.  for  four 
hours,  when  a  black  porous  metallic  ma--  remains,  which 
has  the  properties  mentioned  above. — T.  A.  L. 

Alkyl  ■  hydroxy  -»  -  amidobenzeni  s,    Production  ^ 

D,    vatives  of.     W.  II.  clan-.  A.   Bee,  and  I     March- 

|i  w-ki.  Manchester.     Eng.  Pat  80,838,  Sept.  4.  I  - 

Tin:  carbohydrates  which  contain  an  aldehyde  group,  unite 

in  alcoholic  solution   with  p-phenetidinc  and  p  ani-idinc  on 
heating  on  the  water-bath    for  several   hours.     The  pro 
is  claimed,  and  the  following  compound-  as  new  products:  — 
Glnco-p-phenetidide,  gluco-p-anisidide,    galacto-p-pbeneti- 
dide,  galaoto-p-anisidide. — A.  C.  W. 

Colouring  Matters   [Blue]    derived  from   Anthraquinone, 
Thi    Manufacture   or    Production   of.      II.   I  .   Newton, 
London.      From    The    Farbeufabrikeu   vorm.   F. 
and  I  o.,  Elberfeld,  Germa.  v.      Eng.  I'at.  20,649,  - 
1897. 

Is   a   previous  specification   (Eng.   Pat.    19,622   of    If 
this  Journal,   1898,  755)   the    patentees   mention  that   the 
reduction    of   dinitro-anthrarufin    and    of    dinitro-chrySBsin 
disulphonic    acids  takes   place    in    two    star...    and    in    the 
]»o      i     specification  details   are   given  for  the  separation  of 
the  intermediate  products,  which  are  hydroxylamine  com- 
pound-,  since  On  further   reduction   they    are  converted  into 
the    diamido    compound-    previously    described,    whilst    OB 
oxidation  they  yield  the  original  nitro  products.     I 
tiou  of  .r>  kilos,  of  sodium  p-dinitro-authrarufin  di-ulph 
in    850  litres  of   water    is    added    a    mixture   of   8    kilos 
Stannous  chloride,  30    litre-   of  water,  and    :tu   litres  of  con- 
centrated hydrochloric   acid.     The  resulting  turns 

blue,   and  i-  heated    to    50  i    excess  of   a   001 

•  i  solution   of  ammonium   chloride  being   subsequi 
added.     On  cooling,  the  ammonium   -:.li   of  p-dihydl 
amine     anthrarufin     disulphonic    arid    separates    in   small 

::--.  and  i-  filtered  off.  dried,  and  powdered.  It 
dissolves  in  water  with  a  blue  colour,  changing  to  bluish 
green   on   addition    of  ammonia.      Concentrated  sulphuric 

dissolves  it  with  a    yellow   c ut       rhe  dyi 

reddish-blui    shades  on   unmordunted    wool    from   an 
bath  and  bluish  green  shade-  on   a   i  hromiuni  moid:  at.     In 

milar  manner,  ammonium   p-dihydroxylamine-chrysaiin 
di-iilpl.onutr  dissolves   to  a  violet    solution  in  water,  tuniiiie. 

■  a  on  the  addition  of  soda-lye.     This  product  dyes  tin- 
inoiduitrd    WOOl  blue    shades    from    an    arid  h  itli  and    gtvCS 

bluish-green  shades  on  a  chromium  mordant. — T.  A    I. 
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V -TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Cotton  having  a  Silky  Gloss,  Appearance  under  the  Micro- 
scope of  .  H.  Lange.  Fiirber-Zeit.  1898,  9,  [13],  197— 199. 
The  author  has  already  described  the  production  of  a  silky- 
gloss  on  cotton,  by  mercerisation  with  or  without  tension 
(.this  Journal,  1896,  898). 

The  appearance  under  the  microscope  has  now  been 
examined,  and  the  following  photographic  figures  show 
some  of  the  peculiarities  :  — 

Figs.  1  and  2  show  sections  of  ordinary  unmercerised 
cotton.  In  longitudinal  section  it  has  the  appearance  of 
spirally  twisted  bands,  with  slightly  thickened  or  rounded 
edges.  In  cross  section  it  presents  ear-like  forms  with  small 
slits  in  the  centre. 

Fig.  1. 


Figs.  3  and  4  show  sections  of  cotton  mercerised 
without  tension.  The  cross  section  shows  very  thick  cell- 
walls  and  faint  radial  lines  from  the  central  opening. 


Fig.  2. 


Fig.  3. 


Figs.  5  and  6  show  sections  after  mercerisation  with 
tension.  The  fibre  has  now  a  smooth  rod-like  appearance  ; 
in  cross  section  it  appears  round  with  a  more  or  less  distinct 

Fig.  5. 


Fig.  6. 


opening  in  the  centre.  These  slight  changes  in  structure 
of  the  mercerised  cotton  probably  enhance  its  appearance 
and  dyeing  properties  (see  also  this  Journal,  1898,  43,  344, 
■J73,  and  658).— C.  M. 

Silk  Lustre  on  Cotton.     A.  Fraenkel  and  P.  Friedlaender. 

Mitt,  des  tech.  Gewerbe-Museums  in  Wien,   1898,  8,  [11 

and  12],  326 — 333. 
Accobdins   to   our   present    knowledge,  when   cotton    is 
mercerised,  combination  takes  place  between  the  cellulose 
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and  the  alkali  in  the  proportion  of  I  .11  .<•  :  2NaOH, 
together  with  water.  On  washing  with  water  the  alkali 
is'split  off  and  the  cellulo-c  appears  as  th.-  hydrate 
,■  ||  ,,  ii  •».  This  effect  is  onlj  produced  with  -trong 
lye  and  in  the  cold ;  in  fact,  Mercer  states  that  boiling 
soda  lye  does  not  produce  a  similar  result.    The  physical 

«  which  takes  place  in  the  fibre,  converting  it  from  a 
Bat  shape  into  ■  straight  cylindrical  f"rcn.  i-  probably  due  to 
the  change  in  rolnme which  accompanies  th.-  convers 
th.-  cellulose  into  it-  -odium  compound.  This,  however, 
not  in  any  way  explain  Thomas  and Frevost'a  observation 
that  cotton  when  mercerised  under  tension,  has  a  distinctly 
different  appearance.  The  authors  consider  that  the  silky  lustre 

|,r,„|, 1  it  due  to  the  removal  of  the  cuticle  from  the  fibre, 

and  thai  this  is   partly  a  physical  and  party   a  chec     al 
pro..--.    They  conclude, — ami  here  thej  have  the  Bupport 
oi  the   botanists, — that  the  cuticle  i-  a  cork-like  substance, 
although   they  could  not  confirm  Elttekigei  and   Gilt 
work   with   regard   to  certain  colour  reactions  (J-   Chem. 

1891,  v.  165).  This  investigatoi  isolated  from  cork, 
phellonic  acid,  glycerin,  phloionic  acid,  an.l  Buberic  acid, 
by  treating  finel]  rasped  cork  first  with  sodium  carbonate, 
and  subsequently  withS  percent,  potash  lye  at  the  boil  for 
i.-,  minutes,  this  solution  on  cooling  depositing  a  precipitate 
of  potassium  phellonate.  When  fine  cotton  yam  '9  " 
mi  the  same  way,  a  similar  result  is  produced,  but  the  a 

■ii.i,-  which  Gilson  stated  were  given  bj  phellonic  acid 
inedj  and  tin-  was  also  true  of  purified 
phellonic  acid  procured  from  another  source.  Practically, 
it  would  appear  that  the  cuticle  i-  partially  dissolved  by 
the  alkali  lye,  but  that  the  neater  part  i-  split  ..rt  by  the 
swelling  up  of  the  fibre,  and  that  this  is  assisted  by  simul- 

ouslj  or  subsequently  stretching  it.     Experiments  are 

.,]..,  o  the  action  of  alcoholic  soda  on  cotton  yarn 

yarn  in   a    In   percent,   solution    of   caustic 

6  r„  r  .,nt.  alcohol.     No  mercerisation  takes  place, 

time,  but  when  the  yarn  is  removed  from 

the  solution  and  allowed  to  bang  in  the  air,  ii  com 

considerably,  and  appears  to  be  mercerised,     [f  the  ya  a, 

after  removal  from  the  alcoholic  solution,  be  stretched,  and 

washed  in  thi-  condition,  it  acquires  a  -ilky  appearance  not 

inferior  to  that  i luoed  by  aqu is  lye.     the  following 

table  -how-  that  mercerisation  only  take-  place  in  presence 
of  wat.i,  whi.h  i-  most  probably  necessary  in  order  to  form 
ii,.  sodium  compound  of  the  cellulose,  and  this,  on  further 
washing  with  water,  forma  bydrocellulose : — 


Length  ..(  Yarn. 

.        Before           After 
Original.   u/ashing.   Washing. 

i.  tqueoua    lyi .    11    B.,  tor  10 
mum 

"-  lye,  U'6  par 

.  f..r  1"  T  .mutes. 
3.  Sol.it  i.  n  "f  ii'  Tumi-.  Of  sodium 
in  ]< hi  .-.<•.  Of  BJOOUOl. 

Centim. 

87 
«7 
07 

Centim.      Centim. 

C2-.-I 

••- 

i  washed  in 
alcohol). 

Nature  of  the  Yarn.      Bipi 


I  yam  . .  < 


M ■!  with  — 

•  far  it.  -, 
Cold  alcoholic 


Warm  alcoholic 


lye.. J 


Strength.        Extension. 


t.ni... 

3M 

JtW 

.VUi 
:,7" 
...Mi 
IVW 

809 

Kill 
7UI 

7:W 


Mm. 
JO 

•J.i 

' 

14 
HI 
35 
M 

27 
33 

■ 
- 


Tin  fact  that  mercerising  luereaaoi  the  strength  of  the 

til. re  i-  si  own  in  the  above  table,  from  which  it  appe  ira  'hat 
ongth,  in  the  ease  of  alcoholic  lye,  i-  much  higher, 


whilst  the  extension,  and  consequently  the  elasticity  al>o, 
of  the  fibre  i-  much  smaller  than  with  aqueous  he 

— T.  A.  I.. 

...1  Process  for  the  Mercerisation  of,  not  accom- 
panied lnj  Shrinkage  of  the  Thread.  Ducat.  Bull. 
Soc  Chim.  1S9S.  19,  [15],  718. 
The  -hrinkage  during  mercerisation  is  totally  obviated  by  an 
addition  of  glucose  to  the  bath.  This  is  composed  of  50 
litres  of  caustic  soda  of  4ii  B.,  80  kilos  of  glucose  (solid), 
and  20 — 25  litres  of  water.  The  cotton  is  iinmer-cd  for 
5 — c  minutes. 

The  fabric  may  be  simultaneously  dyed,  especially  in 
light  shades,  by  the  -iib-tantivc  dyestnffs. — A.  C.  W. 

Sift,  Weighting  of.    Leipsiger  Flirber-  und  Zengdr.-Zeit 

1898,  47,  [6],  3J9— :S60. 
Tmk  adulteration  of  silk  by  weighting,  has  for  its  object  the 
ise  in  volume  or  weight,  or  both,  of  the  material. 
Organic  substances  are  usually  employed  to  swell  the  fibre, 
whilst  metallic  Baits  are  used  to  increase  its  weight,  but 
unless  carefully  applied,  weighting  agents  seriously  deer 
the  lustre,  strength,  and  elasticity  of  the  fibre. 

All  classes  of  silk  are  now  weighted.  Raw  silk  is  usually 
weighted  with  sugar  (75  per  cent.);  white  ungnmmed  silk 
with  Stannous  chloride  ("  tin  crystals"  or  "  tin  salt  ")  and 
sugar;  souple  -ilk  with  sugar,  with  stannous  chloride,  or 
better,  with  tannin. 

For  light  -hades  magnesium  sulphate,  barium  or  lead 
sulphate,  tannin,  and  stann  .us  chloride  an-  used.  Darker 
shade-  with  Stannous  chloride,  for  blue,  green,  or  brown. 
salt-  of  iron  and  potassium  ferrocyanide,  or  with  tannin 
in  boilina  solution.  For  black  with  iron  and  tin  salt,  after 
mordanting  the  silk  in  tannin. 

The  weighting  may  take  place  before  (with  stannic 
chloride  and  tannin,  or  ir..n  phosphates,  or  Prussian  blue). 
daring  (with  tannin),  or  after  dyeing  (with  magnesium  or 
lead  sulphates,  sugar,  or  whit.-  of  egg),  as  the  case  maj  be. 
Weighting  with  Sugar. — The  -.ilk  is  worked  several  timet 
ina  -tron_'  -yrup  of  -ugar,  when  it  take-  up  15 — BO  percent. 
of  its  weight.  This  weighting  agent  gives  a  deliquescent 
stick*  -ilk,  which  has  the  additional  disadvantage  of  attract- 
ing "flic-  unless  treated  with  a  concentrated  solution  of 
quassia  amara  or  of  magnesium  sulphate. 

Weighting  with  Sulphate*  of  head  and  Barium. — The 
silk  i- treated  with  basic  lead  acetate  or  barium  chloride; 
then  in  a  second  bath  with  sulphuric  acid  or  sodium  sulphate, 
wash.. I.  soaped,  anil  finished  a-  usual.  In  thi- way -ilk  may 
be  made  to  take  up  .'tali  per   cent,   of  its  weight,  but   a-   the 

fibre  suffer*  greatly  in  lustre,  &c,  the  method  is  not   now 
used, 

II',  ighting irith  Tannin, — Silk  weighted  in  this  way  retains 
it-  strength  and  elasticity,  but  the  lustre  suffers  in  proportion 
to  the  quantity  of  tannin  employed,  in  the  cold,  10 — 15 pat 
cent,  is  taken  up,  whilst  from  warm  solutions,  'J5  per  cent. 
nmv  be  gained.      After  treatment   the   silk  is  not  soaped,  but 

is  brightened  by  means  of  acid. 

I  he  tannin  matters  usually  employed  arc  pall-,  inyro- 
bolan-,  sumach,  chestnut  extract,  bablab,  divi-divi,  and 
catechu. 

An  extract  of  galls  made  in  the  cold  i-  employed  for 
light  shade-,  catechu  is  applied  hot,  or  fixed,  after  standing 
in  the  cold  overnight,  with  bicbrome  or  tin  salt. 

tract  the  -ilk  is  treated  at  50° — 70°  C.  for 
1  —  2  hour-  in  an  extract  of  :.'.',  — 30    ];    ;,,„!  then  left  in  the 

bath  until  cold  before  washing. 
Silbermana   recommends  the    following    treatment    for 

SOUple  silk,  using  sumach   or  gall-nut  extract: — A   bath    is 

prepared  containing  100  litres  of  water  and  ii' — IS  kilo-, 
of  the  extract.     It  1-  then  heated  to  60'  C.  and  sulphuric 

aciil  added  until  distinctly  acid  to  litmus.  The  -ilk  is  intro- 
duced, the  temperature  raised  to  90°  C,  and  a  gelatin  solu- 
tion, in  per  c>  iii  of  the  weight  of  the  -ilk.  added.  Attei 
working  for  1— '.'hour-  the  -ilk  i-  removed  to  another 
tannin     bath.       In     tin-    way    109    per  cent,     in    weight    1- 

gained.  I'he  gelatin  solution  is  prepared  by  mixing  10 
kilo-,  of  gelatin  with  1,880  litres  ol  nitric  acid  ol  86    II  .  and 

heating  10  80  C.  for  one  hour.  When  the  evolution  of 
nitrous  fume-  ha-  ceased,  loti  kilos,  of  soda  are  added  aud 
20  litres  of  water.     (This  Journal,  1897,  267 — 30:t.) — II.  I. 
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Textiles,  Absorption  of  Liquids  by.     L.  Vignon.     Comptes 

Keud.  127,  [1].  73—75. 
TnE  surface  of  textiles  is  so  great  relatively  to  their  volume 
■that  they  behave  similarly  to  porous  substances.  The 
author  has  experimented  with  fibres  of  silk,  wool.,  and 
cottoD,  dipping  quantities  of  each,  varying  in  weight  from 
about  0- 5  grin,  to  3  grms.,  into  various  liquids,  allowing 
them  to  drain  by  gravity  without  pressure,  and  determining 
■the  increase  in  weight.  For  each  liquid  the  amount  absorbed 
per  gram  of  each  textile,  was  constant,  silk  being  always  the 
most  absorbent,  wool  very  near  it,  and  cotton  absorbing 
least.  With  water  and  solutions  of  common  salt,  the 
weights  absorbed  are  closely  proportional  to  the  densities  of 
the  solutions,  but  there  is  no  general  relation  of  the  kind. 
The  author's  chief  results  are  gr\en  in  the  following 
table  :— 


Liquid. 


Alcohol  1 98  per  cent.) 

Benzene  

Water  +  10  per  cent.  HC1  of  sp.  2r. 

l-is. 
Water  +  10  per  cent,  ammonia  of 

sp.  irr.  0-928. 
Salt  solution,  sp.  gr,  l'Olii; 

„     ri:jo.... 

„      1-200 

Aniline '  781- 

Xitrolienzene 81<H 

Olive  oil 

Glycerin 


Wewht  Absorbed  bv  100  Parts 

by  w 

.  of  the  Textile. 

Silk. 

Wool.    1    Cotton. 

671 

559 

197 

083 

675 

511 

592 

671 

506 

575 

592 

4S2 

586 

588 

509 

CIS 

5!i7 

522 

648 

630 

551 

680 

660 

580 

781—793 

S10— 821 

1195 

1611 

•■ 

A  coarse  sponge  will  absorb  615 — 638  grms.  of  water  per 
100  grms.— J.  T.  D. 

PATENTS. 

Artificial  Silk,  Impts.  in  the  Manufacture  of ,  from  suitable 
Forms  of  Cellulose.  W.  P.  Dreaper,  Braintree,  and 
H.  K.  Tompkins,  West  Duhvich.  Eng.  Pat.  17,901, 
July  30,  1897. 

Cellulose  is  dissolved  in  zinc  chloride,  and  fine  jets  of 
this  solution  heated  to  a  suitable  temperature  are  squirted 
into  alcohol  or  acetone,  which  precipitates  the,  cellulose  and 
dissolves  the  zinc  chloride.  The  fibres  thus  formed  are 
washed  and  dried  in  a  stretched  condition.  Dyeing  may- 
take  place  after  washing,  or  colouring  matters  may  be  added 
to  the  cellulose  solution.  Waterproofing  may  be  effected 
by  adding  substances  to  the  dissolved  cellulose,  which  will 
become  insoluble  on  drying,  or  which  may  be  rendered  so 
by  suitable  treatment,  e.g.,  gelatin.  The  alcohol  or  acetone, 
and  the  metallic  solvent,  are  recovered  by  distillation  and 
evaporation. — R.  B.  B. 

f^loth  and  other  Materials,  Woollen  or  Cotton  ;  Jmpts.  in 
Waterproofing.  E.  Stephens,  Totnes,  Devon.  Eng.  Pat. 
24,427,  Oct.  21,  1897. 

I  i.i  itii  is  treated  either  by  hand,  or  by  passing  between  hot 
rollers  or  plates,  or  by  treatment  with  a  hot  iron  with  a 
mixture  of  paraffin  wax  or  vaselin,  or  other  hydrocarbon. 
This  mixture  may  be  dissolved  in  benzoline  and  applied,  or 
merely  painted  on.  As  an  example  of  the  method  : — 
3  ounces  of  a  mixture  of  4  parts  of  paraffin  wax  and  1  part 
<>f  vaselin,  are  forced  by  a  hot  iron  into  each  yard  of  cloth, 
having  a  widih  of  about  .54  ins. 

The  quantity  per  yard  varies,  of  course,  with  the  thickness 
of  the  cloth.— C.  M. 

Bleaching,  Scouring,  and  Stripping ;  Alkali  Phenate  Com- 
pound foi  E.  M.  Tavlor,  Prestwich,  Lancashire.  Eno- 
Pat.  25,042,  Oct.  29,  1897. 
Tiik  compound  described,  is  prepared  from  an  alkaline  car- 
bon ite  and  phenol,  or  the  phenol  may  be  replaced  bv  a 
mixture  of  cresol,  phenol,  and  creosote.  When  a  strongly 
alkaline  compound  is  required,  an  addition  of  caustic  alkali 
is  made,  and  in  certain  cases  rosin  is  also  added. 


It  is  claimed  that  the  antiseptic  properties  of  this  bleach- 
ing and  scouring  agent  preserve  the  materials  from  mildew 
and  fermentation,  after  sizing  and  finishing. — R.  B.  B. 

Printing  or  Reproduction  of  Words,  Figures,  Designs,  or 
the  like,  upon  Paper,  Textile  Fabrics,  or  other  Surfaces  ; 
Impts.  in,  and  in  the  Means  or  Apparatus  employed 
therein.  W.  Friese-Greene,  London.  Eng.  Pat.  27,243, 
Xov.  20,  1897. 

The  paper  or  fabric  is  prepared  by  coating  or  impregnat- 
ing with  a  suitable  substance,  e.g.,  lead  acetate,  ferrous 
sulphate,  "amidol,"  "  metol,"  or  other  photographic  devel- 
oper. The  material  travels  over  a  conducting  surface  of 
carbon  or  zinc  with  an  interposed  lajer  of  moist  cloth  or 
blotting  paper,  and  is  connected  with  one  pole  of  a  con- 
tinuous electric  current.  The  other  pole  is  connected  with 
the  words  or  designs  to  be  reproduced,  these  being  in  contact 
with  the  prepared  material.  When  the  connections  are 
made  the  current  will  pass  through  the  paper  or  fabric,  and 
reproduce  a  fac-simile  of  the  words  or  designs.  Various 
colours  can  be  produced,  according  to  the  substance  in  the 
paper  and  the  material  constituting  the  face  of  the  designs. 

— R.  B.  B. 

Waterproofing  Compositions,  An  Improved  Method  of 
Applying.  E.  Stephens,  Totnes,  Devonshire.  Eng.  Pat. 
5085,  March  2,  1898. 

Ax  endless  web  of  canvas  is  made  to  travel  through  a  bath 
in  which  it  is  saturated  with  the  waterproofing  composition 
{e.g.,  "2  parts  of  paraffin  wax  and  1  of  hydrocarbon  oil"), 
at  a  temperature  of  about  125°  or  135°  C,  drained  of  all 
but  the  required  quantity  (2  to  5  oz.  per  linear  yard  of 
54  ins.  wide),  and  then  passed  between  steam-heated  rollers, 
Stc,  in  contact  with  the  material  which  it  is  desired  to 
waterproof,  in  such  a  manner  that  the  latter  takes  up  a 
sufficiency  of  the  composition,  whilst  the  web  returns  to  the 
bath  to  be  coated  afresh. — F.  H.  L. 

VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Albumin,  the  Coagulation  of.     G.  Halpheu.     J.  Pharm. 
Chim.  1898,  8,  [4],  173—175. 

Tin-:  addition  of  ammonium  salts  (citrate  or  chloride) 
favours  coagulation  by  heat.  Such  coagulation  is  com- 
plete, even  in  dilute  solutions  ;  the  liquids  filter  well  and 
quickly  through  a  double  filter.  To  give  one  experiment  : 
1  c.c.  of  egg  albumin  solution,  150  c.c.  of  water,  5  e.c.  of  10 
per  cent,  citrate  solution,  gave  a  precipitate  weighing  0-029 
grin. ;  filtering  and  washing  took  five  minutes.  The  explan- 
ation of  the  reaction  is  that  the  soda  liberated  in  coagula- 
tion displaces  ammonia,  and  thus  leaves  the  medium  still 
favourable  for  coagulation.  The  same  process  has  been 
employed  to  coagulate  the  albumin  in  pepsin  and  urine. 

—A.  C.  W. 

Turkey  lied,  Alkaline  Disc/large  Colour  Printing  on. 
X.  Diakonoff.     Farher-Zeit.  1898,  9,  [13],  J 99— 201. 

Caustic  soda  printed  on  Turkey  red  and  slightly  steamed, 
destroys  the  alizarin  lake,  and  at  the  same  time  forms  a 
soluble  compound  with  it.  This  soluble  compound  is  best 
removed  by  passing  the  cloth  through  a  solution  of  silicate 
of  soda,  when  a  compound  of  the  alumina  mordant  with 
the  silicate  is  formed,  easily  soluble  in  excess  of  sodium 
silicate. 

The  caustic  soda  is  best  thickened  either  with  dextrin 
or  British  gum.  Several  formula;  are  given  for  various 
printing-colours,  of  which  the  following  is  an  example  : — 

For  white  and  yellow,  use  the  same  thickening:  take  12 
kilos,  of  dextrin  and  40  kilos,  of  caustic  soda  of  48:  B.,  ami 
pass1  the  clear  hot  solution  through  a  sieve. 

For  white,  take  36  kilos,  of  thickening,  mix  with  36 
kilos,  of  caustic  soda  of  48°  B.  Place  the  vessel  in  ice-cold 
water,  and  then  dissolve  54  kilos,  of  zinc  chloride  in  5  kilos, 
of  water.  Add  this  solution  in  small  quantities  at  a  time, 
to  the  well-cooled  mixture,  with  constant  stirring,  keeping 
the  temperature  below  30°  C.  The  addition  of  the  zinc  salt 
gives  rise  to  the  production  of  a  very  pure  white.     After 
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printing,  the  material  is  passed  through  a  Mather-Platt 
learning-chamber,  and  finally  through  the  sodium  silicate 
hath,  tin  arrangement  of  which  i-  described.  The  tempera- 
ture of  the  sodium  silicate  i-  very  important  in  obtaining 
pure  shades ;  it  must  not  fall  below?-?  C— C.  M. 

Fastness    of    a    Dyestuff,     Testing    the.       J.    Ilcrzfield. 

Textile  Record   (through  J.  Soc.   Dyers  end  Colourists, 

14,  [8],  17o- IT*.) 
In  ascertaining  the  !a-u»-s  of  a  colour,  attention  should  be 
paid  to  the  material  of  which  the  Fabric  is  composed.    Thus, 
shoddy  goods  do  not  require  expensive   permanent  colours 
that  will  last  longer  than  the  cloth  itself. 

Dyes  for  military  cloths  must  of  course  stand  different 
i,  as  r.^aril-  fastness,  from  those  applied  to  goods  like 
valuable  -ilk-,  irhich  are  seldom  worn  and  then  only  in  au 
artificial  light.  The  common  error,  that  the  same  dye  is 
equally  permanent  on  all  fibres,  is  to  In-  guarded  against. 
Another  circumstance  of  frequent  occurrence  is,  that  a  fast 
colour,  when  used  in  a  diluted  condition  for  dyeing  light 
shades,  is  less  permanent  than  when  used  for  dark  shades  ; 
a  good  example  of  this  is  afforded  by  tin-  alizarin  colours. 
Tie-  test*  for  fastness  of  dyes  an-  applied  a-  follows : — 

i.i.)  /  Washing. — The  dyed  yarn  is  plaited  with 

white  yarn,  or  a  cutting  of  the  fabric  under  examination 
is  taken,  ami  rnbbed  for  two  or  three  minutes  in  a  soap 
solution  i  ■'•  gnns.  per  litre)  at  loi  I''.,  then  left  for  in 
minutes  in  the  solution,  rinsed,  and  left  for  another  80 
minutes  in  tie-  rinsing  water;  it  is  finally  wrung  out  and 
dried.  If  the  colour  ought  to  be  particularly  fast,  the  soap 
-olution  is  heated  to  [30  !•'..  and  the  treatment  repeated 
several  times.  If,  under  these  conditions,  the  colour  remain 
almost  or  quite  unaltered,  and  do  not  stain  other  coloured 
or  white  fabrics  washed  in  contact  with  it,  it  is  said  to  be 
fa-i  lo  washing. 

The  te-t  I-  applicable  to  fabrics,  whether  composed  of 
uc.id,  cotton,  or  a  mixture  of  both. 

(//.»  Fastness  to  Rubbing, —  liub  the  material  on  white 
paper  (not  i.i.i  smooth),  or  better  still,  on  white,  unstarched 
calico.  In  order  to  obtain  reliable,  comparable  results,  the 
rubbing  must  he  equal  in  all  cases,  and  friction  surfaces 
nt  as  nearly  as  possible  the  same  constitution  should  be 
employed,  Colours  on  stockings,  hosierj  varns,  corset 
-lull-,  ami  other  fabrics  intended  to  be  worn  next  to, the 
skin,  must  be  fast  to  nil. 

/  ■">!.  —  The  sample  is  dipped 

into  ,  bath  of  d  1  |  6  c.i  .  of  BO  i"  r  c<  at,  acid 

per  litre)  a<  100  I'.,  rubbed  rigorously,  and,  without  rinsing, 
dried  ai  68  —77  J',  between  parchment  paper.  The 
more  frequently  this  operation  i-  repeated,  the  nearer  will 
the  test  approximate  conditions  of  wear.      Another 

Pst      1-    tu      place      a      sample    on     the     back     ot      a      horse, 

beneath  the  saddle,  and  examine  the  elicit  of  a  brisk  ride. 
/  a  '"■  u    to    Rain..—  Tins    quality    is     generally 

re.pnr.  d  in  silk  materials  fur  umbrellas.     Skeins  ot  dyed  sill, 

are  plaited  with  undyed  yarns,  and  bit  t.,  stand  all  night  in 

I  distilled  water.     In  the  case  of  woollen  i >,  tia-\  are 

srall}  boiled  ten  minutes   in   water.     In  both   cases  the 

white  yarn  should  no)  be  stained,  nor  should  the  water  be 

mure  III. in  slightly  discoloured. 

'       mm  to  Street  Hud  and  Oust,  —  Tin-  quality 
is  s|i-  null  d  in  1 1 .-. ■  i  t  ladies' dress  g Is,  anil 

,|  as  follow  s  ; — 

(1.)  Sprinkle  the  moistened  sample  with  lime  and  water, 
drj  and  brush. 

V-)  Sprinkle  with  10  per  cent  solution  of  soda,  dry, 
brush,  and  note  anj  change  of  colour. 

(3.)  I n  r-e  in  monia  foi    three  minutes,  and 

observe  the  i  olour,  both  In  ths  d  unp  ami  in  the  dr>  stale. 

(  i  )  in--, ,i>e   io  i  in  1  litre  ol   wat< 

mil  with  10  gnns.  u  lime,  prei  ousli  linked,  and  reduced 
to  milk  of  linn  by  the  addition  of  water,  and  il'  c.e.  of 
ammonia.  Stir  toe  whole  well,  settle,  pour  off  super- 
nal.mi  liquid,  and  steep  the  sample  for  Ave  to  ten  minutes 
in  the  residue,  dry  without  rinsing,  brush,  and  note  any 
change  of  colour. 

m  Fastness  t»  Weather,  Light,  and  dir.— Cover  half 
the  -ample  with  a  closely  sutToiimling,  but  readily  removable 


wrapper  of  paper,  and  expose  to  the  sun's  rays,  but 
sheltered  from  rain.  At  the  same  time,  normal  check  tests 
are  made  with  Turkey-red,  or  a  medium  indigo-blui 
cotton.  The  samples  must  be  examined  daily,  so  as  lo 
ascertain  the  exact  time  when  alteration  begins.  In  the 
ease  of  Turkey-red,  this  will  be  mi  the  twenty -fifth  to 
thirtieth  day,  and  between  the  twelfth  and  fifteenth  days  for 
indigo  in  summer,  or  double  these  periods  in  winter. 

The  fastness  of  other  colours  can  then  be  estimaied  in 
comparison  with  these.  An  apparatus  for  quick  determin- 
ations has  been  devised  In  Eallab.  The  samples  to  be 
tested  are  suspended  vertically  in  the  apparatus,  and 
continuously  exposed  to  the  suns  rays,  the  position  of  she 
apparatus  being  changed  in  conformity  with  the  apparent 
movement  of  the  solar  orb.  The  action  of  the  r.n-  is 
strengthened  by  concentration  on  a  small  surface,  bj  the 
aid  of  a  lens  s  ins.  in  diameter,  and  with  a  focal  length  of 
1C\  ins. 

Pergei  proposes  a  testing  apparatus  consisting  of  a 
plano-convex  and  a  bi-oonvex  lens,  the  former  with  its  tlat 
surface  turned  toward  tin-  light,  serving  to  parallelise  the 
rays  of  an  arc  lamp,  situated  ai  the  focal  length  oi  the  lens, 
which  rays  encounter  the  scond  lens  placed  in  their  path 
ai  a  suitable  distance  away.  A  metal  disc,  placed  at  a  point 
bciw  ecu  the  second  lens  and  its  focus,  receives  the  sample 
to  be  tested. 

In  estimating  the  capability  of  a  dye  to  withstand  weal  her. 
the  country  where  the  material  is  to  be  worn  must  be  taken 
into  consideration.  Thus,  a  colour  is  not  so  durable  In 
southern  countries  as  in  northern  climes,  and  is  mole 
strongly  affected  on  the  sea  coast  than  ill  inland  districts. 

(o\)  Fastness  <<•  Ironing  and  Steaming.  —  Stuffs  io 
withstand  ironing,  should  not  lose  their  colour  when  hot- 
ironed  oi  di  ied  on  a  hot  metal  plate 

The    capability  to   ivsi-t    steaming    is     detennined    bj 
steaming  a  sample  laid  between  tin    folds  of  a  larger  p 
of  cloth,  liming  which,  operation  the  colours  should  remain 
unaltered, — .1.  K.  II. 

Chroming  of  Wool,  ffote  on   the.     W\  M.  Gardner  ami 

T.  Carter.'    J.  Soc.  Dyers  and  Colourists.  14,  [8],  167— 
169. 

It  is  well  known  that  obi  chrome  baths  (five  better  results 
than  freshly  prepared  baths.  Whether  this  is  due  to  the 
influence  of  the  gelatinous  matter  ;"  wool-gelatin  ").  which 
i-  known  to  dissolve  out  from  tin-  wool  when  the  fibre  is 
boiled  in  wall  i.  is  a  question  which  the  authors  have  put 
to  the  test  of  experiment. 

To  determine  the  amount  of  "wool-gelatin"  which 
ii  come  into  play  during  a  mordanting  or  dyeing 
Opi  ration,  a  quantity  of  wool  was  steeped  several  times  in 
cold  water,  and  then  boiled  for  two  hours  In  water;  the 
solution  being  subsequently  filtered  and  evaporated  to 
dryness.     The    amount   of    "  wool-gelatin  "   extracted    was 

found  to  be  l*6S  pci  cent.   ••!   the  weight  of  thu  wool. 

I'l'h,  wool  contained  10*8  per  cut.  of  moisture.)  This 
show-  ih.it  th.  action  of  the  "  wool  gelatin"  liuisl  be  taken 
into  account  in  any  complete  explanation  of  mordanting 
and  dyeing  proa  --■  - 

1  \p.  rinii  nt-  on  the  large  Scali  and  on  the  small  scale 
showed,  however,  thai  the  ainoiini  of  "  wool-gelatin "  in 
solution  in  waste  chrome  liquors  was  very  much  less  than 
would  have  been  present  if  the  wool  had  been  boiled  in 
water  instead   of   in    the   solution  of  the  mordant.     This  is 

probably  due  to  the  insolubility  of  tl wool-gelatin "  in 

tin    boiling  chrome  liquors. 

"Wool-gelatin"  is  distinctly  alkaline.  It  has  only  rerj 
(eebli  reducing  properties  The  effect  of  varying  increasing 
amounts  of"  wool-gelatio  "  when  mordanting  » ith  potassium 
bichromate  was  to  increase  the  amount  of  chrome  lived,  but 
to  retard  the  reduction  of  the  mordant.  It  does  nol  appear, 
then  lor.,  to  l"  this  constituent  of  the  wool  which  in, l 

the  partial  reduction  of  1  he  t  "r<  > .  in  the  mordant  bath. 

Commercial  gelatin  and  glue,  the  latter  to  a  greater 
extent,  behave*  similarly  to  the  "  wool-gelatin." 

The  chief  conclusion  drawn  b\  'he  authors  from  their 
experiments,  i-  that  the  '•  wool-gelatin  "  is  not  the  principal 
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cause  of  the  better  effect  obtained  in  chrome  mordanting 
baths,  after  they  have  been  used  once  or  twice. 

The  function  of  the  "  wool-gelatin  "  in  mordanting  and 
dyeing  processes,  other  than  the  mordanting  with  potassium 
bichromate,  has  not  been  as  yet  investigated. — J.  E.  H. 

Lubricating  Oils  used  for  Machinery  in  Cotton-Spinning 
and  Weaving,  Sj'c,  the  Cause  of  Injury  to  Cotton  Yarns 
and  Fabrics.  Leipziger  Farber-  und  Zeugdr.-Zeit. 
1898,  47,  334—335. 

The  formation  of  "  flecks  "  on  cotton  goods  often  results 
from  the  oils  used  in  lubricating  the  machinery.  All  oils, 
if  they  come  in  contact  with  the  fabrics  or  yarns,  will  stain 
more  or  less,  according  to  whether  they  be  dark  or  light 
coloured.  Kence,  the  preference  is  usually  given  to  the 
latter.  If  the  machines  be  not  kept  clean,  the  lubricating 
oils  become  quickly  charged  with  metallic  particles  from 
the  bearings,  &c,  and  on  coming  in  contact  with  the  cotton, 
the}'  give  rise  to  stains  (iron-moulds,  &c).  These  especially 
become  apparent  after  the  bleaching  operations,  During 
spinning  and  weaving  processes,  contaminations  with  the 
lubricants  are  almost  impossible  to  avoid,  but  these  are 
usually  removed  during  the  subsequent  scouring  and 
bleaching. 

Oils  differ  very  greatly  in  the  ease  with  which  they 
may  be  removed  by  scouring.  Animal  and  vegetable 
oils,  such  as  sperm,  olive,  cocoa-nut,  tallow,  lard,  and 
rape,  are  easily  saponified,  whilst  mineral  oils,  now  very 
generally  used  as  spindle  oils,  &c,  are  removed  with  great 
difficulty  during  scouring  and  bleaching.  The  chlorine  in 
the  latter  operation  acts  on  the  remaining  oil,  converting  it 
into  products  which  rapidly  acquire  a  deep  yellow  colour, 
and  hence  goods  showing  no  traces  of  flecks  may  develop 
them  during  bleaching.  It  is  interesting  to  note  that  Hertel, 
some  years  ago,  recommended  the  use  of  certain  oils  for 
the  direct  production  of  a  fast  chamois  yellow  on  cotton, 
by  bleaching. 

By  the  addition  of  from  15  to  25  per  cent,  of  a  fatty  oil, 
such  as  olive  or  lard,  to  the  lubricaat,  the  removal  of  the 
mineral  oil  by  scouring  may  be  effected,  and  "  flecking  " 
from  this  cause  he  avoided. — H.  I. 

Dyeing  Machinery,  Glass  and  Earthenware  Hollers  for. 
Leipziger  Farber-  und  Zeugdr.-Zeit.  1808,  47,  [8],  338. 

The  great  difficulty  experienced  in  cleaning  the  rollers  of 
dyeing  machinery,  and  the  consequent  existing  liability  to 
stain  the  goods,  has  led  an  English  inventor  to  construct 
rollers  made  of  glass  or  glazed  earthenware,  either  massive 
or  hollow,  which  are  easily  cleaned. 

The  hollow  cylinders  are  fixed  to  a  shaft  or  spindle, 
running  in  bearings,  either  by  screws  or  wedges,  or  they  are 
cemented  to  them  by  means  of  molten  lead  or  sulphur. 
Such  rollers  are  stated  to  be  sufficiently  strong  for  ordinary 
purposes. — H.  I. 

Albumin,  Testing  of  Commercial.  Ann.  China.  Anal. 
Appliq.  1 S97.  '-'11,  through  Leipziger  Farter-  und  Zeugdr.- 
Zeit.  1898,47,  [7].  289. 

See  under  XXIII., page  877. 

Tannic  Acid,  A'c,  Absorption  of,  by  Cotton.  W.  M.  Gard- 
ner and  T.  Carter.  J.  Soe.  Dyers  and  Colourists,  14  [7], 
143-145. 

Ir  is  well  known  that  an  affinity  exists  between  cellulose 
aud  tannic  acid,  whilst  between  the  former  and  gallic  acid 
there  appears  to  be  no  affinity.  Xo  satisfactory  elucidation 
of  these  facts  has  as  yet  been  put  forward.  In  the  authors' 
opinion,  a  complete  explanation  will  only  be  arrived  at 
when  the  constitution  of  cellulose  is  absolutely  known. 
They  have  endeavoured  to  find  some  relation  between  the 
degree  of  absorption  and  the  chemical  constitution  of  the 
absorbed  substance.  The  substances  used  were  various 
aromatic  phenols  of  known  constitution.  In  all  eases,  : 
1  litre  of  distilled  water,  10  grms.  of  purified  cotton,  and 
1  grin,  of  substance,  were  the  amounts  employed. 

The  cotton  was   steeped  for  three  hours  in  the  cold  solu- 
tion, and  the  amount  of  substance  was  determined  in  the 


residual  solution.     The   percentages  of  absorption  are  given 
below — 

Table  I. 

Resorcinol 45 50 

Tannic  and  catechutaniiic  acids 30—32 

„  pbloroglucino] 24—26 

„  mandelic  acid 7—8 

pyrogallol 4—5 

Gallic,  protocatechu'ic,  and  salicylic  acids  ..      Nil 
„      pyrocatechol  anil  guaiacol Nil 

The  differences  of  absorption  between  the  isomers  resor- 
cinol and  pyrocatechin,  also  between  phloroglucinol  and 
pyrogallol,  are  very  striking. 

The  absorption  of  tannic  acid  by  cotton  is  increased  to 
from  48  to  50  per  cent,  by  the  addition  of  lower  fatty  acids, 
like  formic,  acetic,  and  propionic  acids  in  equivalent 
molecular  amounts,  i.e.,  equivalent  to  4  5  grms.  of  acetic 
acid  per  litre. 

Other  organic  acids,  and  also  mineral  acids,  were  added  to 
the  tannic  acid  solution,  the  amounts  employed  in  each  case 
being  equivalent  to  the  amount  of  acetic  acid  used  above. 
The  results  are  shown  below,  the  figures  representing  the 
percentages  of  absorption. 

Table  II. 

Tannic  acid  alone SO— 32 

„  +  acetic  aoid 4S— 50 

„  +  oxalic    „    No  definite  result 

on  account  of  secondary 
reactions. 

„  +  citric    „     19— '21 

„  +  tartaric  acid 20 — 22 

„  +  sulphuric  acid is — 20 

„  +  hydrochloric  acid SO— 32 

+  water  saturated  with  C02...     20 — 2S 
„  +  sodium  acetate 10— IS 

The  difference  between  the  action  of  acetic  acid  and  citric 
and  tartaric  acids  is  noteworthy,  and  the  fact  that  hydro- 
chloric acid  has  little  or  no  effect  on  the  amount  absorbed, 
whilst  sulphuric  acid  proves  detrimental,  may  be  utilised  in 
the  neutralisation  of  hard  waters,  &c. 

Kxperiments  to  determine  the  best  amount  of  acetic  acid 
to  use  along  with  tannic  acid,  showed  that  the  greatest 
1  absorption  occurred  when  5  grms.  of  acetic  acid  per  litre 
was  added.  This  amount  of  acetic  acid  is  the  most  effectual 
in  the  case  of  the  absorption  of  gallic  acid.  Formic  and 
propionic  acids  also  induce  the  absorption  of  a  small  amount 
of  gallic  acid,  but  as  with  tannic  acid,  other  organic  acids, 
and  also  mineral  acids,  have  no  such  effect. 

Cotton  absorbs  only  a  small  amount  of  gallic  acid  even 
from  strong  solutions  (e.g.,  10  grms.  per  litre),  and  in  the 
presence  of  acetic  acid. 

The  addition  of  acetic  acid  to  a  tannin  bath  thus  renders 
about  one-twelfth  of  the  gallic  acid  useful,  in  addition  to 
increasing  the  amount  of  tannic  acid  fixed,  by  about  50  per 
cent. 

Since  the  effect  of  acetic  acid  is  to  increase  the  amounts 
of  tannic  and  gallic  acids  absorbed  by  cellulose,  the  authors 
tried  each  of  the  substances  enumerated  in  Table  1.  with 
the  addition  of  acetic  acid,  but  in  every  case  the  effect  of 
this  addition  was  very  slight  indeed. — J.  E.  H. 

Felt  Hats,  Defects  in  the  Dyeing  of.     C.  A.  Otto.     Eiirber 

Zeit.  9,  [12],  181—183. 
Defects  may  arise  from  the  raw  material  used  in  the 
manufacture  of  the  hats.  Some  wools  contain  tar  and  red 
lead,  which  are  used  in  the  marking  of  the  sheep.  Such 
wools  are  very  difficult  to  get  clean,  small  spots  always 
remaining,  which  give  rise  to  yellowish  spots  on  steaming 
and  ironing.  Hence  such  wools  must  be  used  onlv  for 
dark-coloured  hats.  Again,  seeds  are  found  in  the  wool 
which  produce  dark  spots  about  the  size  of  peas,  these  spots 
being  particularly  prominent  when  the  dyeing  is  performed 
with  natural  dyestuffs.  Where  mineral  oils  are  used  in 
spinning  the  wool,  cloudy  and  spotted  goods  are  obtained 
on  dyeing,  since  mineral  oils  are  only  partially  saponified, 
or  not  at  all,  during  milling,  especially  if  the  milling  be 
performed  with  sulphuric  acid.     In  the  process  of  felting. 

C  2 
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dot  to  tin-  soureeof  the  (team  may  arise.     To  avoid 
feed-water  "f  the  boiler   must   be   as  pur.-   as 
i      rible. 

Any    oil   spots  oresent  on   flie    felts  are    Bxcd    during 
steaming,   and    after    beinj  ad    then    "gpunged" 

(iliat   i-,    -lirunk)   appear  as    yellowish    Bpots,     Such   hat 
cannot  be  employed  in  the  dyeing  of  light  -' 
The   felting   boards,   which   arc  made   from   mahogany, 
alder,  and  other  woods,  must  be  well  steamed  or  boiled  in 
„,-,,  e;  when  used  i"'"  mixed  and  shoddy  felts, 

they  in"-!  be  well  cleansed  from  dyestuff  and  dirt,  before 
employing  them  for  white  Mis. 

Too  large  :i  stock  of  felts  should  not  be  prepared,  bi 
when   the   felu   lie  for  a   long   time,   lifjht  >i->t~   appear, 
particularly  in  summer. 

After  long  periods  of  rest,  the  water  in  the  pipes  must  be 

drawn  of  ommencing  work   again,  because   long 

nun   01   green  scale  to  be  formed. 

Defects  due  to  'Ins  cause  may  be  removed  by  milling  with 

I    ii. it  »nh  soap.     In  the   milling  process,  which 

follows   the   felting   process,   cleanliness    is   ol  paramount 

mi,  lj  when  the  felts  are  worked  with  soap 

and  Midi      Both  these  latter  yield  together  a  grease  which 

is  not  i'i\  easily  removed,     [n  the  case  of  half-milled  felts 

which  have  to  be  i  arbonised,  t lii-  grease  mnsl  be  completi  ly 

removed,   otherwisi    il   would   be  impossible  to   dye   light 

abadet      The  fuller  himself  must  be  well  experienced  in  the 

of  wools.    One  wool  may  mill  more  quickly  than 

another,     In   tl  one    portion   of  the  felt    contracts 

more  rapidly  than  another,  and  thus  the  fuller  has  to  shorten 

i In-  nulling  process,  so  us  to  keep  the  tells  evenlj  contracted. 

Ilii-  tends  to  a  supei  Gcial  cleansing  of  the  felts,  «  hich  gives 

dyi  d(     Befoi  e  adding  alkalis  in  the  milling 

process,  thi   emu  I   i..     uffieiently  diluted, ^otherwise  they 

will  prod  tripesi  also,  the  appearance 

«,f  "milling   folds"  must   bi    avoided.     Both  these  defects 

can  only  be  overcome  by  dyeing  the  felts  black.     During  the 

■hoping  .,i  the  bats,  they  mual  not  remain   too  long  on  the 

wood)  ii  I.I  cks.     The  so-called  "  saddle-pin  "  must   be  very 

clean,  so  thai  no  rust   spots  may  be  produced.     In  drying 

the  bats,  the  temperature  must  not  be  too  high,  and  there 

iini-i  be  h I  ventilation  to  carry  oif  the  moisture.     Much 

attention  and  practice  is  needed  for  the  successful  polishing 
«>f  hats,  which  ought  to  be  perfectly  dry,  because  the 
and  the  heat  "hich  ■.-  given  oil  form,  together 
with  the  dust,  a  moreorlcf  scaly  coating;  this  cannot  be 
removed  by  boiling  the  huts  in  water,  nor  bj  beating  and 
brushing;  such  ii  coating  takes  up  very  little  ."lour  on 
dyeing. 

It  the  li  tl  bod  i     be  do)   quit)  free  from  lulpb         .  id  or 
alkalis  ...  i    l  hi     mall  b  lira  lying 

on  their  surfaci  assumi    n  yellowish  tone  when  it id,  and, 

■lie  bodies    seem  as  if   the]    an    oot    dyed 

through   ami   tie  ir  surfaces  appear  soiled.     In  connection 

with  the  shrinking  \  rerything  must  be  absolutely 

and   a   good   "shrinking  kettle"   are 

indispensable       Mm   iron  ind    saddles    must    be 

well  covered  with  zinc.     [I  let  b    wo ui  or  the 

■addle  pins  damaged,  or  the  steam  be  damp  or  the  shrink- 
ing kettle  be  Olll    of   order,  the    inn.  Ii  .Ii,  ii.  .i 

spots    appear,  m  which  case  the    bodies   musi  he    dyed 
black  a-  the  onl)   alternative.     Where  workmen,    ;iven   to 

|     i  IpilaOg,  handle  tin-    bodies.  yellOwUfa  spul-    He  |.i  .  Ininellt 

in  certain  places,  which  oa t  be  gol  rid  of     White  and 

-i    never   be  shrunk   together.     The    hat 

bodies  have   to    •     > pletely  dry,  and  anj    dt  ppings  of 

watt  ■  oidod,  if  it  is  desired  to  d]  isdes. 

With  regard  i  .  many  def i  ol 

queoce  ol   badly  cleaned  kettles,  careless  management,  and 
ition  ol   the  dyi  staff     The  dye  kettles, 

«heli   are  mad     ol   coppci  ».ili  double  bottoms    -t  bo 

-ii.ides      1 1,,,  i,  done 

with   acids    or    sand,    iftei    which    they    are   wel     i d 

m.l  till,  d   up  with  watet   to  pr.  v .  .it    the  oxidation  .it  the 
copper,  which  would  cause  yellowish  spots  on 
hats,  which  cannot  be  removed.     During  the  dyeing,  eepe 
<:ially  with  alii  .it-,  the  hal   bodies  must   be  well 

turned;  if  this    be   not  done,  so-called    ••  I,  ,r, 

produced,  an. i  in  i"  appear  in  the  bats  ii  aliened 


to  lie  too  long  in  one  position,  <  >f  course,  with  wooden 
vats,  the  "  kettle-spots  "  and  spots  arising  from  the  cleaning 
ul  the  vats  do  not  make  their  appearance,  but  the  steam 
must  be  turned  on  gradually, else  the  dyestuff  "  goes  on  "  loo 
rapidly,  and  the  bodies  are  dyed  unevenly.  The  dyestuff) 
must  be  well  dissolved  before  adding  them  to  the  dye-bath. 
Alizarin  i-  added  carefully  through  a  hair-sieve,  or,  better, 
thick  cloth.  The  dyestuff  solutions  are  introduced  into  the 
dye-bath  along  with  the  hat  bodies,  at  a  temperature  which 
is  not  too  high. 

Alizarin  powder   sin. old  be  boiled    previously  in  a  small 
kettle  and  then  added  to  the  dye-bath,  through  a  cloth. 

If  the  hat  bodies  have  been  milled  with  sulphuric  acid,  it 
is  best  to  boil  them  with  bran  before  mordanting.  This  is  a 
cheap  and  effective  method  of  obtaining  level  dyeings,  •  - 
cially  with  Alizarin  Blue  S  powder  and  Anthracene  Brown. 
Ammonia  or  carbonate  of  Bods  cannot  he  used  to  neutralise 
the  sulphuric  acid,  siuce  the)  wenken  the  material  too 
much. — J.  K.  II. 

Calico  Printing,  Some  New  Effects  in.     Lcipziger  Ftrber- 

n.  Zetifl'lr.  Zeit.  1898,  47,  [7],  315—316. 

Ai.iz.uiiN  Yellow  P.S  (Durand)  gives  on  cotton  mordanted 
with  chromium  a  bronze-yellow  shade,  which  i-  decomposed 
and  reduced  to  original  magenta  base  by  means  of  stannous 
chloride,  thus  producing  a  change  in  colour  from  yellow  to 

pin r  violet,  a   discovery    recently  made  by  Brandt  (this 

Journal,  1898,  759).  Further,  this  dyestuff  is  unaffected 
by  oxidising  agents,  Buch  as  potassium  ferrocyanide  and 
sodium  chlorate.  On  the  other  hand,  the  dyestuOs  of  the 
Phenooyanine  group  are  destroyed  both  by  thelattei  and  by 
stannous  chloride. 

Advantage    is    taken   of   these    different   proper! 
Alizarin  Yellow  8.  and  Phenooyanino  foi    printing  patterns 
.  puee  or   violet,  white,  and  yellots   upon   cotton. 

Phe  proi  illows:     Pad  the  material  in  chronunjn 

acetate,  discharge  with  sodium  citrate,  and  dye  in  a  mixture 
of  Alizarin  Y.lli.u  s.  and  Phcuocyaninc  K.  In  this  way 
a  white  patten  ed  on  a  green  ground.     Then  dry, 

and  print  with  a  discharge  containing  pota 
ami  sodium  chlorate,  thus  producing  the  yellow  pattern. 

xgflin,  prim  on  Stannous  chloride,   "hich  gives  the   p 

Violet. 

The  entire  effect  is  said  to  be  vorj  good.  Light  yellow 
patterns  on  a  red  ground  ma)  be  obtained  by  dyeing  the 
cotton  in  a  boiling  bath  consisting  of  :t  per  cent,  ol 
Bed,  10  p.r  cent  of  Glaubers'  salt,  and  10  per  cent,  el 
common  salt  Dry  and  print  with  a  discharge  containing 
stannous  chloride  and  either  Auramine  or  Canary  fellow. 
Steam,  wash,  and  dry  . 

ro  obtain  yellow  patterns  on  a  brown  ground,  dye  the 
cotton  in  a  hath  containing  '■'•  per  cent,  of  Parurains 
It. own   C.  and   20   per   cent,    of  Glaubers'    salt.     D 

print  with  n  discharge  paste  com] 1  of  stannous  chloride 

and  either  Persian  Hern  extract,  or  Auramine.  or  Tliiu- 
tlavin  T  and  tannic  acid.  If  the  latter  be  employed,  tiv 
with  tartar  emetic  as  usual.— J.  E.  II. 

Waste  Liquor  Jrom  Sulphite  Wood  Pulp  Manufactwrt 
(^Lignorosin),  Utilisation  of,  V.  If .  Scidel  and  L.  llanak. 
Mitt,  des  tech  Gi-werbe  Museums  in  Wicii,  8,  18'JS,  [II 
and  IS    ,848      B61. 

\.  .    mniM.  to  the  I'.a  lische  Anilin  mil  S  .da  I'abrik, 
black  to  black  shades  are   produced   on  Sbres  by 

the  products  obtained  by  reducing  I  •  I'-diiiitronaphtlialena 
with  gluoose  in   an  all,  .'  on  (1  ng,  Pat.  90 

'bis    Journ  il.     188  By    carrj  ing    0 

reduction  in  presence  of  all,  dine  sulphites  oi  bisulphites,  ■ 
lull.    die. lull' is  obtained,  which  dyes  wool  violet 

IV an  acid  bath.     Bj  substituting  sulphite  tiquoi   for  tin 

glucose,  the  authors  have  obtained  lilac  shades  on  cotton, 
ami  dark  violel  on  wool.  For  example,  logrms.  of  1  'l'-di- 
nltronaphthalcne,  water,  200  e.c.  of  sulph 

ma  "i  sodium  bisulphite  (88  i:  ),  and  20  grnu,  of 
soda-lye  i  10  B  I  an  boated  on  the  wator-bath  until  com/ 
pletely  dissolved.  The  greenish-blue  solution  is  mad 3  acid 
with  hydrochloric  aeid  and  boiled  until  free  from  sulphurous 
a.  id.     The  dyestuS  can  he  precipitated   with  alcohol.     It 
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dissolves  in  ammonia  with  a  bluish-violet  colour,  and  elves 
wool  dark  violet  and  silk  violet-grey  from  an  add  bath. 
In  a  like  manner,  1  -4'-dinitronaphthalene  gives  a  brown 
dyestuff.  With  regard  to  the  employment  of  waste  sulphite 
liquor  in  the  indigo  vat,  experiments  have  been  carried 
out  on  a  manufacturing  scale,  employing  the  following 
quantities  : — 2,283  kilos,  of  indigo  (Java,  80  per  cent.) 
(ground  with  soda-lye,  1  part  indigo,  3  parts  water),  3"75 
kilos,  of  lime  (slaked),  2-5  kilos,  of  calcined  soda,  and 
10  kilos,  of  sulphite  liquor  (28°  B.)  are  brought  up  to 
62-5  litres  and  heated  with  direct  steam  until  a  reaction 
suddenly  commences  at  75°  C.  The  vat  is  then  made  up  to 
500  litres,  the  diluting  water  being  treated  with  10  kilos, 
of  sulphite  liquor.  3-7.*>  kilos,  of  lime,  and  2-5  kilos,  of 
calcined  soda.  Samples  of  the  shades  obtained,  are  given 
in  the  paper. 

Utilisation  of  Sulphite  Liquor  as  a  Wool  Mordant. — 
The  most  important  wool  mordant  is,  without  doubt, 
potassium  bichromate,  which  requires,  as  a  secondary 
mordant,  tartaric  acid.  The  employment  of  this  latter  has 
certain  drawbacks,  viz.,  its  cost,  and  the  fact  that  the  whole 
of  the  bichromate  is  not  utilised  but  partly  runs  to  waste. 
The  latter  is  remedied  by  using  a  mixture  of  lactic  and 
sulphuric  in  place  of  the  tartaric  acid.  Bearing  in  mind  that 
tartaric  and  lactic  acids  act  as  reducing  agents  on  potassium 
bichromate,  the  authors  have  employed  sulphite  liquor  with 
complete  success  as  a  mordant,  together  with  potassium 
bichromate.  The  liquor  is  exactly  neutralised  and  evapo- 
rated in  a  vacuum  to  30°  B.  It  is  brought  on  to  the 
market  under  the  name  of  "  Lignorosin,"  and  forms  a  dark 
brown  syrup  of  30°  B.,  miscible  with  water,  and  containing 
50  per  cent,  of  solid  matter,  principally  calcium  lignin 
sulphonate,  6-2  per  cent,  of  ash,  4  per  cent,  of  organic 
sulphur,  and  only  traces  of  sulphurous  acid.  When  used 
as  a  mordant,  it  is  necessary  to  add  sulphuric  acid  in  such 
quantity  as  is  equivalent  to  the  potassium  of  the  bichromate 
and  the  calcium  of  the  lignorosin.     On   the  large   scale  it 


has  been  found  that  in  presence  of  sulphuric  acid,  1  kilo,  of 
lignorosin  will  replace  the  same  weight  of  lactic  acid. 
Tables  are  given  showing  comparative  tests  with  ligno- 
rosin and  dyed  patterns  of  some  of  the  shades  produced, 
compared  with  those  obtained  with  tartaric  and  lactic  acids. 

— T.  A.  L. 

Tannin,  Absorption  by  Cotton  of.  G.  v.  Georgievics.  Mitt- 
des  tech.  Gewerbe  Museums  in  Wien,  8,  1898  [11  anil 
12],  362  — 364. 

The  following  facts  are  known  with  regard  to  the  absorption 
of  tannin  by  cotton.  1.  A  tannin  vat  is  never  exhausted, 
some  dissolved  tannin  always  remaining  unabsorbed.  2. 
Cotton,  after  haviug  been  treated  in  a  concentrated  solution 
of  tannin,  when  immersed  in  a  dilute  solution  does  not  absorb 
a  further  amount,  but  gives  up  some  of  that  alreadv  taken 
up,  in  fact  tannined  cotton  by  successive  washings  with 
water  parts  practically  with  the  whole  of  the  astringent. 
3.  The  absorption  depends  less  upon  the  actual  amount  of 
tannin  than  upon  the  concentration,  and  in  practice  as  con- 
centrated a  bath  as  possible  is  employed.  4.  After  a  certain 
time  the  absorption,  which  is  always  slow,  ceases  entirely. 
From  the  above  it  follows  that  the  absorption  of  tannin 
follows  some  regularity  and  is  a  reversible  process,  but 
observations  made  by  Ed.  Knecht,  who  employed  Lowen- 
thal's  method  of  titrating  tannin  with  potassium  permanga- 
nate and  indigo  carmine,  were  not  sufficiently  concordant  to. 
enable  a  law  to  be  formulated.  It  is  found  actually  in 
titrating  two  tannin  solutions,  one  twice  the  strength  of  the 
other,  that  in  order  to  obtain  exact  results  they  must  be 
brought  to  the  same  degree  of  concentration.  In  order  to 
determine  with  as  much  accuracy  as  possible  in  what  pro- 
portion tannin  divides  itself  between  the  water  and  cotton, 
the  author  has  carried  out  a  series  of  experiments,  details  of 
which  are  "given  in  the  table  which  follows.  The  experi- 
ments were  carried  out  at  the  ordinary  temperature  aueU 
lasted  about  37  hours. 


■ 

Tannin. 

Cotton. 

"Water. 

I 

Grms. 
0-5 

Grms. 
3 

C.c. 
100 
800 
800 
400 
500 
000 

11 

in 

IV 

v 

Vt 

Tannin. 


Absorbed. 


Grms. 

0-337 

0'394 

0-401 
0*4097 

O'H.-,.; 
0-4251 


Unabsorbed. 


Grms. 

0-143 

0-106 

O-OSHS 

0-0903 

II-0S41 

0*0749 


Co-efficient  of 
Distribution 


C  Fibre 
C  Vat. 


i:l-4 
17-:i 
23-8 
89-S 
SS-9 
3u-2 


C  Fibre. 


0-12. 
0-12- 

o-n 
o-ii 
o-io 

0-11 


In  the  above  table  C  Fibre  denotes  ihe  amount  of  tannin 
absorbed  by  the  cotton  calculated  on  100  grms.  of  cotton 
whilst  C  Vat  refers  to  the  amount  of  tannin  remaining  in 
the  water  after  the  operation  per  100  c.c.  ;  thus  in  II., 
(    Fibre  =  3-53,  whilst  C  Vat  =  0-197.     The  formula — 

V  C  Vat 


C  Fibre 

is  thus  a  constaut,  and  assuming  that  in  eold  aqueous  tannin 
solutions  a  double  molecule  of  tannin  is  contained,  it 
follows  that  a  single  molecule  of  tannin  is  absorbed  by 
cotton  from  such  solutions.  An  example  illustrates  practi- 
cally the  working  of  this  rule.  From  experiment  V. 
3  grms.  of  cotton  abstract  0-0844  grin,  of  tannin  from 
a  solution  containing  0-5  grm.  in  500  e.c.  In  order  ><■ 
double  this  quantity,  previous  experience  would  show  that 
about  1  grm.  of  tannin  is  necessary  whilst  it  follows  from 
the  formula  that  in  round  numbers  2  grms.  of  tannin  must 
be  employed.  The  amount  of  tannin  absorbed  by  cotton 
depends  much  more  upon  the  quantity  of  water  than  has 
hitherto  been  assumed,  but  with  the  help  of  the  above 
formula  the  quantity  of  tannin  necessary  in  a  particular 
operation  can  be  readily  determined  anil  it  becomes  a  definite 
and  precise  operation  in  a  cotton  dyeworks  in  the  hands  of 
a  duly  qualified  dyer. — T.  A.  L. 


PATENTS. 

Bleaching  Fabrics.  An  Improved  Process  of.     E.  Cabiatr.. 
-Milan,  Italy.     Eng.  Fat.  22, 4S0,  Sept.  30,  1897. 

Vegetable  fabrics  are  bleached  in  the  open  width  by  the 
evaporation  of  the  lyes  employed.  The  process  consists  in 
alternately  sprinkling  the  goods  with  alkaline  solutions,  and 
causing  them  to  pass  over  heated  metallic  surfaces.  The 
alternate  sprinkling  and  evaporation  are  repeated  as  often 
as  may  be  necessary  to  effect  saponification,  and  the  goods 
are  finally  washed. — R.  B.  B. 

Dyeing  Vegetable  Materials,  Impts.  in.  W.  P.  Thompson. 
London,  &e.  From  L.  Gevaert,  Bevere-Audemarde. 
Belgium.     Eng.  Pat.  18,180,  Aug.  4,  1897. 

To  dye  a  blue  colour,  Diaminogene  Blues  are  employed  to- 
gether with  Alizarine  Red  or  Brown,  with  or  without 
Alizarine  Blue,  on  chromium  or  iron  mordants. 

For  the  deepest  shades,  the  cottoD,  &c.  should  be  oiled 
before  mordanting,  then  mordanted  in  the  ordinary  manner, 
aud  dyed  with  the  colouring  matters  mentioned  above,  after 
which  the  colour  is  diazotised,  and  developed  with  /8-naphthol- 
It  is  claimed  that  very  fast  blues  can  lie  cheaply  produced 
by  this  process. — R.  B.  B. 
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Coloured  Designs  on  Woven  Fabrics,  Impts.  in  the  Manty 

facture  and  in   the  Production  of.     G.  B.  Kllis.  London. 

.1   II  iliiiaiiii  and  Co., Molbouse,  A  Eng.  Pat, 

18,487,  Au 

I  lit:  object  of  this  invention  is  to  produce  woven   fabrics 

having   raised   embroidery-like  designs,  the   fabrii 

1  in  the  raised  portions.  According  t"  one  method! 
a  resisl  is  placed  on  the  bach  of  the  f:il>ric,  which  i-  then 
dried,  and  a  coloui  i-  printed  on  the  otherside  and  fixed, 
«•</.,  by  steaming.  The  resisl  prevents  the  colour  from 
being  fixed  in  the  ground)  and  only  the  raised  pair-  of  the 
fabric  bt  ired  ;  when  the  :■  sis!  and  unfiled  colour 

died  nir.  a  raised  coloured  design  remains  on  a  white 
ground. 

alternative  process,  the  whole  fabric  i-  dyed,  and 
mnd  i' ■lour  subsequently  discharged  by  padding  the 
back  of  ili.-  fabric  w ith  some  substance,  which,  when  passed 
suitable  solution,  effects  a  discharge. —  Ii.  B.  I! 

Colouring  )'<ij-»s.  Impts.  in  Method  of  and  Apparatus  fur. 
W.  Shaw,  Brooklyn,  I' >.A.     Eng.  Pat.   12,483,  June  :t, 

A  mi. in t  rubbing  tin-  bands  or  tolour  printed 

as,  is  described,  in  order  t"  prevent  the  spreading  of 
colour  band    into   adjoining   bands   of  different 

colours.     'Mi.-  apparatus  consists  of  a  drn arrying  the 

yam,  a  colour  wheel,  and  a  spreading  <l-  vie 
rubbing    portions   mounted  "ii  tin-   same   spring-supported 
base,  the  spring  pressure  upon  one  portion  being  lighter1 
al  upon  the  othei .-  I;.  I:.  I'.. 


VII.— ACIDS.  ALKALIS,  AND  SALTS. 

Nitric     |.    i'     The    Reaction   of  /'...    Hydrogen   .■". 
Berthelot.    Compter  Rend.  127,  [I],  27— 29. 

I'm:mi.ki.  experiments,  in  which  nitric  acid  was  kepi  in 
tubes,  vacuous  or  filled  with  hydrogen,  showed  thai  whether 
in  light  a,  at  ordinary  temperatures  or  al  100    ('., 

imposing  action,  nor  docs  it  interfere 
with  the  evolution  of  oxygen  by  tbi  I,  which  talcs 

place  in  sunlight  or  at  100°  ('.     The  author  contrasts  thil 
-  mi  tin-  part   nf  hydrogen  with  the  behaviour  of 

irdj     nitric    arid,     and     points    out    a    -Inking 

ol    sulphurous  acid.     The  reducing 

action  icida,   usually  asci  ibed    to   the 

Influence  •■-      nascent  hydrogen,"  i-  really  due  lo  auxiliary 

hi    which   a    "determining"    quantity   of    heat   is 

.1.  i    I). 

,l\        Method  for  th<   Estimation  of. 
\\    Ackermann.     Chem,  /'it   22. 

Si  •  undi     XXIII.,  pagi  -7 1. 

florii   Acid,  Determination  of.     Vadam,     J.  Pharm.  CbifnV 

1898,  8,    8  .  109-    I  11. 

Set  undt  i  Will,,  pagi  B7  I. 

Chromous  Suits,  Decomposition  •  •(  Water  by,  and  thi j     /'., 
1        '        nf  Oxygen,      liorthelot.     <  lomptci   Rend 
127,     i    ,24. 

Si  •   mi. I.  i   XXIV.,  pagi   881, 

PATEN  fS. 
I  I  i  Improved  System  m 

ratus  for    Treating  fox    the   Manufacturi    of  Products 
therefrom        \,    Krcfting,    Christiania,    Norway 
Pat.  12,411  ,  .In.  ■   _■ 

lutioo  "f  -  cribed  in  I 

-1"'""  i  .  1896,  720),  il"    inventor!  innd 

the  filtration  difficult      Po  facilitate  tin-  operation,  he  now 

runs  the  solution  to  be  Altered  on  I  et  which 

i-   kepi   moving    by    suspension   between   rotating   mllen. 

Thi  porti F  the  solution  which  goes  through  the  meshes, 

i  ed  in  a  ah  illon  trough,  whi  ni  ■   il  Boa  -  bj  a  | 
to  anothoi   net  below,  similarly   moving,  and  monnti  I.  hut 
Inning  smaller  meshes, and  so  on  through  a  series,    TM 


cnarse  particles  which  remain  on  the  net  are  washed  oft"  hv 
a  jel  of  water,  when    they   arrive   underneath   anil    past   the 
end  roller,  and  are  caught  in  a  receptacle,  whence  tbei 
to  the   upper  side   of   the   fir-t  of  another  similar   serii 
moving  nets,  the  meshes  of  which   diminish  in  size   su 
siv.-lv.    A  modified  apparatus  i-  shown  with  circular  moving 
-      (See  also  this  Journal,  1894,  698— 699.)- 

Sea-Wced,  Zmpts.  in  the  Manufacture  of  Organic  Products 
from.      A.    Krefting,  Christiania,   Norway.      Eng.    Pat. 
13,151,  June  11. 

Sba-wked   solution,  obtained    by    tr.  weed   with 

suitable  all  according  to  Kng.   Put.   11,538,1896 

(this  Journal,  1895,  720),  precipitated  by  sulphuric  acid. 
The  inventor  now  substitutes  for  the  acid  treatment  the 
actiou  of  an  electric  current,  whereby  ii  is  stated  that  "the 
alkaline  iye,  which  is  necessary  for  dissolving  the  sea-weed 
or  the  taug-acid,  can  he  regenerated."  Certain  salts 
(sodium  sulphate,  fur  instance )  are  a. Med  to  the  solution  t.. 

make  it    more    I ductive.     When   chloride-    are    added, 

chlorine  Jn  formed,  winch  bleaches  the  organic  matter. 

— B.  s. 

-  r-H  ,  Impts.  in  the  Manufacture  of  Organic  Product* 
from.  A.  Krefting,  Christiania,  Norway.  E  ig.  I'at. 
18,289,  June  14, 

Ska-w  i  i ,i)  is  methodically  washed  in  communicating  tanks 
with  water  in  which  materials  are  lo  prevent    the 

absorption  of    water,  lime  being  -p..  sea-weed 

is  thus  stated  t..  be  deprived  of  its  salts,  and  i<  then,  after 
a  final  wash  with  water,  "  brought  into  the  cold,  thin  solu- 
tion of  alkali  or  alkali  carbonate,"  in  which  il  dissolves. 
Antiseptic  materials,  such  as  hypochlorites,  are  added  to 
prevent  putrefaction.  The  mass  i-  then  read}  for  liltration 
and  further  treatment,  according  to  Eng,  Pat  11,538,  1896 
(this  Journal,  1896,  720) ;  but  under  th.-  present  invention 
the  acid  treatment  then  pres  ribed  is  omitted.— E.  S, 

VIII.-GLASS.  POTTERY.  ENAMELS. 

Porcelain, Sard ;  Un  of  Pyroscopet  in  Firing,    l'evrussoh. 

I. a  t ' >'•  i . i : 1 1 1 . | u . ■      i  Set  iea  II.)     1,  - 

Is  vi.w  of  inaccuracies  and  irregularities  in  the  record  of 
temperature  by  tl  mes,  tlie  author  recommends  the 

made  fusible  pyroscopes,  consisting  of 
the  ordinary  bard-porcelain  body  mixed  with  definite  pro- 
portions  (5  per  cent,  rising  by  units  to  14  per  cent.)  ol    a 

cheap  flux  of  known  position— preferably   precipitated 

calcium   carbonate.     The   mixture  is  made  up  in  cones  or 
pyramids  15  millimetres  in  diameter  amir. — 7   centimel 
high,  which  an     placed  in  saggars   in  the    kiln,  their  change 

..t'   term    (curvature)    under    the     influent f    heat     is 

rved  th  mug  Ii  windows  of  mica.  A  n.it  her  shape,  which 
facilitates  the  detection  of  curvature,  i-  thai  of  a  cylinder, 
turned  over  al   the  top  so  as  t<>   forma  horizoutal  tonj 

m.  in  length.     This   forming  a  mori  at<>r, 

the  bodi  inusl   lie   ad  justi  d  lo  finei  gi  adatiot 
and  may  therefore  be  -imply  mixed   with   3,  10,  15,  and  90 
p.r    cent,     "i    gla/e    to  form   a    pymscope    set     -      It  is 
conaidered  thai  these  will  answer  for  practical  purposes. 

i '.  s. 

Porcelain,  Influence  of  tin  Atmosphere  i-f  the  Kiln  on  th*' 
Colour* of.     E.  Han i.     M.. nit.  ('cram..  29,     B 

The  apparatus  employed  by  the  author,  i sists  "i   a  tube 

heated  to  about  1,400   <    ,  and  charged  with  the  lest  artii 
in  Ih.   fired,  an    oxidising  or    reducing   atmosphere   being 
produced  at  will  within  th.    tub  ,  by  introducing  a  cur 
,,f  carbon   dioxide  from  a   generator  and  mixing  the  same 
with  varying  proportions  of  carbon  monoxide,  or  employing 

the  lulu  r  al . 

The  results  obtained  were  as  follows  : — 

i  obalt.-    I  he  hluc  coloration  varies  in  hrillin  Ling 

as  an  oxidising  or  reducing  flame  le  used. 

Iron.— Id  glaze,  the   range  ol  colour  shade  (blues  and 

greens)  is   limited.     Pale   Chinese  green   is   obtained  with 

_■  pei   cent,  of  iron,  in  an  atmosphere  con- 

i;,;,, , i  at  of  col... n  mouoxidc,  at  I  ■  nt 
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in  highly  reducing  atmospheres.  Other  glazes  do  not 
readily  yield  this  shade  and  are  easily  decolorised  by 
reducing  atmospheres.  A  variety  of  tine  shades  are  obtain- 
able with  biscuit ;  and  porcelain  containing  up  to  2  per 
cent,  of  iron  can  be  entirely  decolorised  by  an  atmosphere 
containing  2d  per  cent,  of  carbon  monoxide. — C.  S. 

Blue  Glasses,  Chromium  as  a  Base  for.     A.  Duboin. 
Comptes  Rend.  127,  [1],  52— 54. 

Bl  fusing  for  five  hours  in  a  brusque  crucible  in  a  wind 
furnace  the  materials  for  forming  a  glass,  along  with  small 
quantities  of  potassium  chromate  or  chromic  oxide,  fine  blue 
glasses  were  obtained  from  melts  of  the  following  com- 
positions : — 

1.  4',SiO,,  Al.Oj.  :;HaO; 

2.  -liSioI,  AU>.„  l'X'aO,  liBaO; 

3.  28SiOe,  uIU)'.,,  16BaO,  3A1203. 

Mixtures  for  ordinary  glasses  (Bohemian  gla^s,  for  example) 
do  not  give  good  blue  glasses  with  chromium. — A.  T.  D. 

PATENT. 

Glass,  Marble,  Metal,  and  Similar  Materia!  ;  fmpts.  in  the 
Method  of  and  Means  for  Producing  Indelible  Desiyns 
upon  the  Surface  of.  W.  S.  Hadley,  F.  W.  Sephton,  and 
It.  Mills,  Manchester.     Eng.  1'at.  23,080,  Oct.  8,  1897. 

I'm:  pattern  plate  is  covered  with  an  acid-resisting  medium, 
on  which  the  design  is  worked,  and  "  bitten-in  "  with 
hydrofluoric  acid.  Ammonium"  fluoride  solution  is  now 
allowed  to  flow  over  the  surface  ;  or  the  plate  is  sand- 
blasted, and  the  "  resist  "  material  is  removed.  To  obtain 
a  transfer,  the  surface  of  the  etched  plate  is  sponged  with 
glycerin,  water  or  oil,  and  is  then  covered  with  an  ink, 
consisting  largely  of  fatty  matter.  The  ink  is  scraped 
off,  so  as  to  leave  it  only  in  the  bitten-in  parts.  Waxed 
paper  is  next  pressed  upon  the  plate,  the  design  of  which 
may  be  transferred  to  the  surface  of  the  glass,  marble, 
metal,  or  pottery  wave  to  be  treated.  The  design  is  finally 
etched  by  a  "  suitable  acid,  sand-blasted,  silvered,  or  fired." 

— E.  S. 

IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Fire-Clay  Goods  from  the  Vnder-Clays  of  Thin  Coal- 
Si  ams,  Manufacture  of.  P.  Kirkup.  Trans.  Xorth  of 
England  Inst.  Mining  and  Mech.  Eng.  47,  1'" — 198. 

Tn;:  object  of  this  paper  is  to  show  how  the  under-clays  of 
thin  coal-seams  in  the  Durham  district  may  be  utilised  for 
the  manufacture  of  fire-clay  goods,  and  thus  assist  the 
working  of  seams  which  by  themselves  could  not  be  worked 
at  a  profit. 

The  clays  underlying  many  of  the  thin  coal-scams  in  the 
western  part  of  the  county  are  well  adapted  for  manufac- 
turing purposes,  ami  may  be  divided  into  two  classes,  ei:.. 
the  strong  or  highly  siliceous  clays,  suitable  for  the  manu- 
facture of  fire-bricks,  and  the  mild  or  tender  clays,  with  less 
silica,  specially  adapted  for  making  sanitary  goods. 

Some  clays,  particularly  those  rich  in  silica  and  containing 
an  undesirable  quantity  of  iron  pyrites,  are  improved  by 
weathering,  whilst  others  deteriorate  on  exposure. 

Rich  clays,  which  vitrify  at  a  low  temperature,  may  be 
rendered  more  refractory  by  the  addition  of  a  small  quantity 
of  good  clean  sand,  the  proportion  being  based  upon  the 
relative  quantities  of  silica  and  alumina  in  the  initial  clay. 
If,  however,  the  clay  does  not  contain  more  than  10  per 
cent,  of  alumina,  the  addition  of  sand  will  not  increase  its 
refractory  character. 

There  are  many  clays  in  the  northern  coal-field  which, 
owing  to  the  presence  of  from  4  to  5  per  cent,  of  potash  or 
soda,  are  too  fusible  for  the  manufacture  of  refractory 
articles. 

There  are  others,  however,  which  are  not  objected  to  on  I 
account  of  the  alkalis  which  they  contain,  but  from  the  too 
near  balance  of  the  silica  and  alumina,  and  these  could  be 
utilised  if  properly  manipulated.  A  clay  of  this  description 
should  be  mixed  with  from  7  to  10  per  cent,  of  good  sharp 
river  sand,  and  a  small  quantity  of  ground  brick. 


The  clay  should  be  carefully  selected  and  sent  to  the 
surface  in  large  pieces,  those  portions  being  rejected  which 
contain  nodules  of  ironstone  or  other  impurities,  or  show  a 
want  of  uniformity  in  composition.  As  the  clay  arrives  at 
the  surface,  it  should  be  sorted  over,  coal-pipes,  nodules  of 
iron  and  other  rubbish  picked  out,  the  strong  clay  separated 
from  the  mild,  and  each  tipped  to  the  mill-house  to  be 
ground  and  passed  through  riddles  of  varying  sizes  of  mesh  to 
suit  the  special  purposes  for  which  the  goods  are  required. 

The  position  of  the  works  should  be  as  near  as  possible  to 
the  pit,  with  sufficient  space  for  kilns,  drying-sheds,  and 
ground  to  store  the  finished  goods. 

The  following  table  shows  the  saving  that  may  be  effected 
on  the  coal  by  working  the  clay  out  of  the  narrow  working- 
places  as  an  economical  product : — 

Comparative  Statement  sharing  the  Cost  of  Working  an 
IS-;'».  Coal-Seam  by  the  Single-Stall  System:  (1) 
When  the  Product  of  Bottom-Cutting  is  Dealt  with  as 
Rubbish  in  the  Pit,  and  (2)  When  the  Product  of 
Bottom-Cutting  is  Sent  to  Bank  in  the  Proportion  of 
1  of  Fire-Clay  to  5  of  Coal. 


Total  Underground 
Cost. 


Output  per  pay  of  todays:  1,000  tons  of 
coal  and  no  clay,  when  product  of 
bottom-cuttinfr  is  dealt  with  as  rubbish. 

Output  per  pay  .if  In  days  :  1,000  tons  of 
coal  and  2C0  tons  of  clay,  when  product 
of  bottom-cutting  is  sent  to  bank  in  the 
proportion  of  1  of  clay  to  S  of  coal. 


Amount. 


£    s.  d. 
213    8    4 


Cost  per 
Ton  of  Coal. 


4    3-  -li 


3  W5 


The  200  tons  of  clay  referred  to  are  delivered  at  the  brick- 
works at  a  cost  of  2s.  2\d.  per  ton  for  labour.— H.  II.  li.  S. 

Portland  Cement,  The  Finer  Grinding  of,  and  the  Com- 
parative Value  of  the  Coarser  Particles.  D.  11.  Butler, 
l'roc.  Inst.  Civil  Eng.,  Vol.  132,  part  2,  1  — 14. 

The  experiments  described  by  the  author  were  instituted 
primarily  with  the  object  of  toting  the  generally  accepted 
theory  as  to  the  inertness  of  the  coarser  particles  of 
Portland  cement.  The  results,  however,  led  the  author  to 
undertake  a  further  series  of  experiments  ou  the  effects  of 
fine  grinding.  The  cements  used,  comprised  samples  from 
the  four  chief  centres  of  the  English  industry,  viz.,  the  lias 
districts  of  Warwickshire,  the  Xorthfleet  and  Grays  shores 
of  the  Thames  and  the  Medway.  Experiments  were  first 
made  by  separating  the  coarser  particles  into  three  degrees, 
'/:.,  those  retained  on  a  jo  mesh  sieve,  those  passing  a  50 
mesh  sieve,  but  retained  on  a  70  mesh,  and  those  passing  a 
70  mesh  sieve,  but  retained  on  a  120  mesh.  The  grit, 
alter  washing  to  remove  adhering  fine  dust,  was  made  into 
briquettes  which  were  tested  for  tensile  strain,  at  the  end 
of  6  aud  12  months  respectively.  The  results  of  these 
experiments  show  that  the  coarser  particles  have  a  certain 
cementitious  value  varying  approximately  in  inverse  ratio 
t.c  their  diameter.  The  experiments  upon  very  fine  grinding 
show  that  in  some  instances  it  may  render  the  cement  too 
quick  setting,  unless  means  are  taken  to  correct  this 
tendency,  either  by  thorough  aeration,  or  by  the  addition  of 
gypsum.  On  the  other  hand,  finer  grinding,  though 
decreasing  the  cohesive  power,  largely  increases  the 
adhesive  power  of  a  cement,  aud  for  this  reason,  samples  in 
addition  to  being  tested  neat,  should  always  be  tested  with 
a  certain  proportion  of  sand.  With  regard  to  the  addition 
of  gypsum,  the  author  is  of  opinion  that  the  ultimate  effect 
produced  has  not  been  sufficiently  studied  to  warrant  its 
acceptance  without  reserve,  inasmuch  as  it  is  somewhat 
easy  to  overstep  the  mark,  a  5  per  cent,  addition  causing 
decided  disintegration.  Fine  grinding  corrects  a  tendency 
to  unsoundness.  A  cement  that  would  be  unfit  for  use  on 
this  account  when  coarsely  ground,  would  be  perfectly' 
reliable  if  ground  extremely  tine,  owing  to  the  water  being 
able  to  attack  the  free  lime  quicker  than  it  could  do  if  the 
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latter  were  confined  within  the  coarser  particles.  I  he 
author   remarks   with    reference    to    the   heat    evolved    on 

•   thai    as  the  setting  is  a   pr >ss  •  ■!'  crystal 

rilv  accompanies  it,  and  that   the  quicker  the 

in   temperature.     Little  "r  no 

temperature  indicate*  that  the  cement  i-  an  extremely 

slow  setting  one,  bat  it  affords  no  criterion  as  to  its  sound- 

-II    II    B   - 

Proporlionim/  Cement  in  Concrete.     Kng.  and  Mining  J., 
Aug.  27,  1898,  844. 

Tin:  quantity  of  cement  mixed  with  pebbles  or  broken 
rock  to  form  concrete,  and  of  lime  mixed  with  sand  to  form 
mortar,  should  be  ju-t  so  much  bs  will  fill  up  the  interstices 
of  the  silicons  substances.  With  a  deficiency  of  lime  or 
cement,  the  mortar  or  concrete  "ill  I".-  t  ».  poor,  so  that  its 

lit igeneitj  win  not  be  insured;  and  too  large  a  proportion 

t.f  the  binding  substance  "ill  only  occasion  unnei 
expense  without  the  mortar  or 

concrete.  Thi  ahove  i«  a  summary  of  some  observations 
in  the  **  Bemaine  des  Oonstructeurs,"  by  M  Paul  M.-nard, 
rea  the  following;  directions  for  properly  apportioning 
lime  or  cement.  The  volume  of  the  spares  in  the  silicious 
matter  employed  must  first  be  measured,  which  U 
performed  by  pouring  upon  them  in  a  v< — I 
water  t<  cover  thi  ind  then  measuring  the  volume 

of  water  poured  in.  —  A.  8. 

Lime  and  Ci  -       ing  and  Storing.     II.  lie  Chatelier. 

Monit.  I  eramique  29,     -      87,88;  99,  loo;   [10],   112, 

[11].  124, 

Tin    rate  ttf  slaking    in     lime     varies    with    the  degree    of 

compactness  of  the  product,  the  porous  lime  obtained  hv 

the  calculation  of  calcium  carbonate  at  a  comparatively  low 

temperature    (900  b  coming   at     once    completely 

hydrated  when  brought  into  contact  with  water,  whilst  the 

ompacl  form,  prepared  by  decomposing  a  fusible  lime 

salt,  e.g.,  the  nitrate,  requires  trom  24  to   18  hours.    The 

presence  of  fusible  substance*,  e.g.,  silicates,  aluminates, 

ml-    the   operation;  as  does   also   magnesia,  but 

this  influence  is  counteracted  by  increasing  the  temperature 

of  the  water  employed  for  hydration,  oi  bj  the  admixture 

therewith  of  about  'j  per  cent,  of  calcium  chloride. 

In  the  case  of  hydraulic  lime,  the  proportion  of  free  lime 
should  he  reduced  to  a  minimum,  since  when  hydra 
contributes  nothing  to  the  hardening  of  t1  md  win  u 

unslaked,  tends  to  reduce  the  setting  power.  In  practice, 
the  former  evil  Is   obviated   by.    a  pro]  of  the 

mat'  rial-     I  i tone  ami  tuel     and  the  iatter  l.\    slaking 

at   a   Ugh  temperature,  t.».,  arranging  the  heap  so  as  to 
preserve    the    heal    evolved    during    hydration.      In    the 
laboratory,  hydraulic  lime  is  best  slaked  by  immersing  the 
in  a  boiling  solution  of  calcium  chloride. 

The  process  "I   slaking  is  divisible  into  four  -tagc-   in 
practice,  the  lir-t   being  "tie  of  simple  absorption  ol 

I  he  mixture  l .•  thi  n  shovelled  up  against  the  face  of  the 

warmed  in  contact,  and  also  i  i  by  the 

ig  mi  i  thus  a  p..rtion  of  the  added  watei  is 

•etl      In  thi  third  stage  the  mass  cools,  and  moisture 

■  by,  the  silii  igb  some  of  the  > 

unslaked.     Thai    this  i-    so   maj    be   pr..- 

quickly  heating  a  -ample  to  ISO  C.  in  a  tube,  whereupon 

moisture  will  be  deposited  at   the   upper  end,  though  the 

i  m   t"   eliminate   watei    from   - 
hydrate 

lu  thi  unslaked  lime  removes  this  water 

from  thi  ..ni. « completely  hydrated  i 

i  •  r.iii. in  is  simple, 

the  iiiter-iin.il  atmo  pbere  of  the  heap  containing  aqueous 

vapour  at  a  tension  equal  ti   ll  tt  of  the  dissocial t   the 

D  Utllj   absorbs  this 
-"'fe.  "Inch  i-  repkv  •■!   bj  Dtitj 

bj    the   -lllfale-.   III.     -p,,.|  ol      I  ill.'-    tlireet], 

w ith  the  tern 
These  neeessan  -  rtailed  in  practice, 

t"    the    tlelriUlent     of      tile     pr.     I 

il  to  enable  hydraulic  lime  ol   g I  composition   to 

-i.ke   properly,   whilst   thai   which  qoicklj    and 

thoroughly  hydrated  is  sure  to  be  "t  i r  quality, 


To  enable  cement  to  attain  the  requisite  degree  of 
hydration  of  the  free  lime,  storage — preferably  in  silos — is 
indispensable.  The  changes  it  then  undergoes  correspond 
to  the  fourth  stage  in  the  slaking  of  hydraulic  lime,  though 
they  are  ^accomplished  more  gradually  by  reason  of  the 
hover  temperature  prevailing.  The  absorption  of  moisture 
from  the  atmosphere  being  precluded,  tue  addition  of  a 
sufficiency  of  water  i-  necessary,  to  produce  the  maximum 
beuefit  from  the  process 

The  -  ashing- employed  in   grinding  hydraulic- 

cements,  result  in  the  pulverising  of  the  more  completely 
hydrated  portions  first,  and  therel  to  diffen 

in  the  quality  of  the  product.  This  defect  i-  avoided  bj  • 
certain  addition  of  water  previous  to  crushing. 

By  maintaining  the  store. I  cement  at  higher  than  the 
ordinary  temperature-.  -a\  Inn  (.'..the  time  ot  storage  could 
he  reduced  to  about  14  days.  Such  a  course  would  facilitate 
the  manufacture  of  natural  cements — free  from  aluniii 

and  therefore  le--  fusible  and  re  easy  to  kiln.    Such 

cements,  although  in  the  absence  of  aluminates  the  com- 
bination of  silica  and  lime  does  not  ensue,  may.  when 
devoid  of  free  lime,  have  greater  powers  of  resistance  than 
Portland  cement.  Consequently,  proper  storage,  by  tending 
to  eliminate  this  element  of  weakness,  affords  a  mea 
reviving  the  s.ii.l  industry. 

The  presence  or  absenci  i  f  tree  lime  may  he  determined 
as  follows :— The  sample  is  made  up  intoa  strong  paste  with 
water,  and  listened  to  prevent  de-i 

tion.  Then,  within  24  hoars,  thi  block  i-  placed  in  water 
au.l  heated  to  boiling  point  in  less  than  four  hours,  the  dis- 
tension produced,  being  measured  by  the  aid  of  a  divided 
mould  or  other  suitable  means. — C.  5. 

Normal  Sand  [for  Cement  Testing],     M.  Gary.     Mirth. 
Konigl.  tec'hn.  \  eranchsanst.  16,  [8],  121— 1 18, 

THE  samples  of  sand   submitted   to  examination  were  eight 
in   number,    viz.,    Prussian   normal    sand   (Freieowalde) ; 
Rhine    sand;  Austrian    normal    sand    (Lemberg);  Swiss 
normal  sand  (Solothurn)  :    Russian  normal  sand  ;    8 
normal  san. 1  ;   French    normal   sands  (Cherbourg   and    1 

I  ;  English  sand   (Leigh  ton   Buzzard);  and  American 
normal  sand  I  Massachue 

As  regards  composition,  all  were  found  to  be  free  from 
sulphuric  aci.l.  and  contained  only  a  small  pro|»>rtion 
(maximum  0*14  per  cent.)  of  matter  separable  by  elutria- 
tion.  The  German,  English,  American,  and  Austrian  sands 
contained  the  smallest  proportion  soluble  in  hydrochloric 
acid. 

The  test  samples  were  i  j  mixing  the  sand  with 

Portland  cement,  in  two  proportions,  3 : 1  and  5:1,  by  the 
Bohme  percussion  apparatus,  those  for  the  tensile  tests 
being  taken  out  of  the  moulds  at  once,  aud  those  for  the 
compression  tests  alter  'J4  hours.  The  block-  were  all 
-t..r.  .1  in  water  and  tested  on  the  7th.  28th,  anil  90th  day. 

From  the  tabulated  results  it  appears  that  the  r,  - 
to  ten-ion  and  compression  differed,  according  to  the  size 
ami  -hape  of  the  gram-,  the  American  (8:1  l,  foi  example, 
having  the  greatest  tensile  strength  and  the  least  resistance 
to  compression,  the  same  peculiarity  being  shared  by  the 
other  sharp-edged  sand-     -  i.ourg),  though 

dueed  degree  in  the  .'.   1  mix- 

I1     Russian  ami  Norwegian  sands  pave  very  lo«  tensile 
value-,  both    initially  and    on    maturing,  and    in    point    oi 
■    nee    to    Compression,  they  were  inferior  to   all   Others 
.  icept  the  A  in,  r  i 

Taking   the  figures  given   by    the  German   norm.. 
C  -l :  1  >    as    100,  th.     value-    yielded    by    the    other-    are   as 
follows:  —  Rhine  -and,  tensile  strength,  ln4  (compression, 
114);   Leucate,  106(111);    Vustrinn,  108  im4);  English, 
98  ( 109)  ;  Swiss,  111  (81);  Cherbourg,  110(81);  American, 

I 

— C 

PATENT& 
Path  rs*  '  'lap  ont/  other  Substances   Impt».  i«  or  uppliraliie 
to  Filter  Presses  for    Treating.     W.   Boulton,  Burslem, 
'onl-hitc.     Eng.  Pat  20,899,  Sept.  4,  1  - 

I  in  grooved  iron  filter-press  plates  used  when  dealing 
with  potters' clay  and  similar  substances  are  made  by  the 


Sept.  30, 1898.] 
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improved  plan  of  moulding  between  opposite  truly-turned 
cast-iron  rings,  whereby  the  plates  are  east  true  on  each  side 
with  their  grooved  faces,  and  with  chilled  and  smooth  peri- 
pheral faces  of  the  required  breadth,  so  that,  when  applied 
to  the  frame  and  screwed  up,  they  face  together  truly  without 
having  to  be  turned  up. 

A  further  claim  relates  to  overhead  lifting  and  traversing 
gear,  enabling  the  plates  to  be  lifted  for  removal  of  the  clay 
and  replaced  agaiu  by  one  operator,  instead  of  two  having 
to  be  employed  as  at  present. — H.  H.  B.  S. 

Kilns  for  Baking  Bricks,  Pottery,  Cement,  and  the  like  ; 
Impts.  in  and  relating  to.  H.  Bever  and  F,  Recke,  both 
of  Berlin.     Eng.  Pat.  1037,  Jan.  14,  1898. 

This  is  a  round  kiln,  so  arranged  that  the  products  of  com- 
bustion, instead  of  ascending  vertically  through  a  short 
straight  passage  through  the  stack  of  bricks,  are  led  in  a 
spiral  course  from  the  base  of  the  kiln  to  the  Hue.  In  the 
centre  of  the  kiln  is  a  massive  columu  forming  the 
chimney,  and  at  the  inner  wall  of  the  kiln  is  a  narrow  pillar, 
and  both  column  and  pillar  have  obliquely  ascending 
passages  in  them.  The  materials  to  be  baked  are  arranged 
in  layers  in  a  spiral  manner  round  the  central  column, 
spaces  being  left  for  the  heated  gases  to  pass  through.  The 
gases  ascend  from  one  layer  to  another  through  the  oblique 
passages  in  the  column  and  pillar  alternately,  thus  traversing 
the  kiln  in  a  spiral  course  until  they  reach  the  flue  and 
escape.  It  is  recommended  that  several  of  such  kilns  be 
used  in  conjunction,  in  order  to  utilise  the  heat  to  the 
maximum  extent. — H.  H.  B.  S. 

Artificial  Stone,  Impts.  in  and  in  the  Manufacture  of,  and 
in  Furnaces  for  Burning  tlic  same.  C.  Schoenfelder, 
Vienna.     Eng.  Pat.  4543,  Feb.  23,  1898. 

The  following  ingredients  are  ground  and  mixed  together  : — 
416 — 446  parts  of  silica,  600 — 630  parts  of  kaolin  powder, 
984 — 1,014  parts  of  sulphate  of  lime,  100 — 140  parts  of 
glass,  and  45 — 100  parts  of  fluorite.  The  mixture  is  then 
formed  into  the  articles  desired,  either  by  pressing  or 
casting.  In  the  former  case,  the  mass  is  moulded  under 
high  hydraulic  pressure,  and  afterwards  burnt  in  a  furnace. 
In  the  latter  case,  the  mixture  is  roasted  in  a  current  of  air 
heated  to  110°  C.  until  75  per  cent,  of  the  water  of  crystal- 
lisation is  driven  off,  and  the  resulting  mass  mixed  with 
1  to  8  per  cent,  of  solution  of  alum  and  poured  into  the 
moulds.     The  articles  so  formed  are  then  dried  and  burnt. 

An  improved  furnace  for  burning  the  moulded  articles  is 
also  claimed.  This  is  constructed  in  such  a  way  that  a 
mixture  cf  air  and  oxygen  is  conveyed  into  the  burning 
chamber,  so  that  a  perfectly  clear  flame  is  produced.  The 
furnace  may  also  be  quickly  converted  into  on  open  fire  or 
into  a  muffle  furnace,  without  making  any  alteration  in  the 
furnace  itself.  The  finished  articles  have  the  appearance  of 
marble,  and  may  be  decorated  with  muffle  or  stove  colours, 
or  by  the  use  of  "  sgraftitto."'  They  may  also  be  ground 
and  polished.— H.  H.  B.  S. 

Hard  Stones,  especial/;/  Lithographic  Stones;  New  Method 
for  the  Production  of.  P.  A.  Winkler,  Leipzig,  Ger- 
many.    Eng.  Pat.  5351,  March  4,  1898. 

Slaked  lime  is  pressed  by  hydraulic  power  into  metal 
moulds,  then  dried  at  25c  C,  and  subjected  to  the  action  of 
carbonic  acid.  The  result  is  an  artificial  limestone,  free 
from  the  flaws  or  defects  commonly  found  in  natural  stone, 
and  particularly  adapted  to  lithographic  purposes. 

— H.  H.  B.  S. 

X.-METALLUKGY. 

Gold,  Extraction  of,  and  the  Cyanide  Process.    T.  K.Rose. 

Science  Progress,  1898,  7,  307 — 318. 
In  a  resume  of  the  development  of  the  cyanide  process  the 
author  emphasises  the  fact  that  solution  of  the  gold  does  not 
take  place  in  the  absence  of  oxygen  or  an  oxidising  agent. 
It  is  doubtful  whether  the  efficiency  of  ferric  chloride  and 
the  halogens  is  due  to  their  oxidising  power  or  to  their    i 


direct  affinity  for  potassium.  In  most  cases  with  tailings 
poor  in  gold  and  free  from  sulphides,  the  air  entangled  in 
the  ore  is  sufficient,  whilst  with  ordinary  pyritie  tailings 
oxygen  is  generally  supplied  by  "double  treatment," 
aeration  taking  place  during  the  draining  off  of  the  first 
solution.  The  most  difficult  materials  to  treat  are  slimes 
containing  ferrous  sulphide,  which  results  from  the  decom- 
position of  pyrites  during  the  accumulation  of  the  slimes. 
These  slimes  must  be  thoroughly  oxidised  by  mechanical 
aeration,  and,  if  necessary,  by  permanganate  of  potash.  On 
the  other  hand,  an  abundance  of  oxygen  means  a  lar^e 
destruction  of  cyanide,  and  judgment  must  be  used  to  obtain 
the  most  economical  result. 

The  author  discusses  the  subject  of  ddution,  pointing  out 
that  a  dilute  solution  is  ju^t  as  efficient  as  a  strong  one  if 
the  supply  of  oxygen  be  not  increased  as  well  as  the  con- 
centration. With  slimy  ores,  which,  owing  to  mechanical 
difficulties,  require  prolonged  treatment,  there  is  no  neces- 
sity to  hasten  the  solution  of  the  gold,  and  it  is  better  to 
use  a  dilute  cyanide  solution,  which  suffers  less  waste  than 
a  strong  one.  The  objection  formerly  raised,  that  the  gold 
could  not  be  entirely  recovered  from  a  dilute  cyanide 
solution  by  means  of  zinc,  has  been  o\ercome  by  using  the 
zinc  in  threads  with  a  very  large  surface  and  by  prolonged 
contact.  The  electrical  processes  for  the  precipitation  of 
the  gold  have  been  of  immense  benefit  in  the  treatment  of 
very  dilute  solutions,  but  the  electrodes  must  be  large  and 
very  close  together  to  overcome  the  great  resistance  of  the 
dilute  liquid.  Anodes  of  iron  or  lead  peroxide  and  cathodes 
of  sheet  lead  are  used,  and  it  is  best  to  have  a  slight  excess 
of  potassium  cyanide  present,  to  prevent  the  precipitation 
of  gold  cyanide  along  with  the  Prussian  blue  produced- 

Very  clayey  slimes  have  recently  been  successfully 
treated  by  circulation  as  a  pulp  with  very  dilute  cyanide 
solution  through  a  centrifugal  pump  with  admission  of  air, 
and  subsequent  settling  in  large  vats,  and  filtration  of  the 
decanted  liquid  through  sand.  The  solution  must  be  abso- 
lutely clear,  and  a  low-current  density  of  not  more  than. 
0'04  ampere  per  square  foot  should  be  used. — J.  F.  B. 

Amalgamation  and  Cyanide  Process,  A  Combined.    En<r. 
and  Miuing  J.  1898,  66,  [4],  94. 

A  description  is  given  of  a  combined  cyanide  and  amalga- 
mation process,  for  which  the  U.S.  Pat.  601,201,  of  March 
22,  1898,  has  been  granted  to  the  inventors,  S.  Newhouse, 
A.  J.  Bettles,  and  T.  Weir.  This  process  is  stated  to 
possess  advantages  over  any  other  process  in  the  treatment 
of  ores  containing  coarse  and  fine  gold,  which  are  partly 
amenable  to  cyaniding  and  partly  to  amalgamation,  aud 
also  in  the  case  of  ores  in  which  the  gold  is  sufficiently  fire 
to  be  suitable  for  cyanide  treatment,  but  which  contain 
clayey  streaks,  which  prevent  percolation.  In  the  case  of 
an  ore  like  the  first-named,  the  process  is  stated  to  cost 
about  the  same  as  pan-amalgamation,  but  to  effect  a  higher 
percentage  of  extraction. 

The  method  is  as  follows  : — The  ore  is  treated  with  weak 
cyanide  solution  in  a  pan,  the  gold  precipitated  from  the 
solution,  aud  the  precipitate  amalgamated  together  with  any 
gold  which  was  too  coarse  to  be  dissolved.  It  is  stated  that 
there  is  no  difficulty  in  making  the  precipitation  in  the  pan 
and  amalgamating  the  same.  The  treatment  of  ores  con 
taining  much  copper  is  not  claimed,  but  good  results  have 
been  obtained,  nevertheless,  with  several  ores  in  which  the 
content  of  copper  was  considered  to  be  too  high  to  admit  of 
cyaniding,  although  a  slight  variation  in  treatment  had  to  be 
made. 

The  essential  points  to  be  noted  in  the  process  are  the 
strength  of  the  solution,  the  amount  of  agitation,  the  time 
of  precipitation,  the  condition  of  the  mercury,  and  the 
quantity  of  mercury. — A.  S. 

Tailings  in  the  Witwatersrand, Treatment  of.    E.  P.  Chester. 
Eng.  and  Mining  J.  1898,  66,  [1].  5. 

The  tailings,  as  they  come  from  the  copper  plates  of  the  mill, 
contain  3  or  4  per  cent,  of  sulphides  (^chiefly  of  iron).  These 
tailings  assay  from  3  to  6  oz.  of  gold  per  ton.  It  is  necessary 
to  separate  these  sulphides  prior  to  the  general  cyanide  treat- 
ment, since  if  the  gold  should  be  extracted  by  cyanide  only, 
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they  would  have  to  bo  under  solution  for  nearly  a  mouth 
thus  reducing  largely  the  capacity  of  a  plant.  When  the 
worth  more  than  " -ft  or..,  the  separation  is  effected  by 
means  of  concentrator — usually  the  Frue  Tanner — and  the 
re-ulting  concentrate-  are  either  roasted  and  chlorinated, 
or  the  gold  extracted  bycyaoide  without  pn  sting. 

About  BO  per  cent,  of  the  gold  is  extracted  by  cyanide, 
and  abonl  97  per  cent.  by  chlorination,  but  the  resultant 
profit  is  about  the  same  in  each  case,  owing  to  the  higher 
cost  of  the  latter  process.  When  the  ores  are  worth  less 
than  0*6  ox.,  the  tailings  are  passed  through  a  spitzlnten  or 
hvdrniilic  separator,  where  the  greater  part  of  the  Bnlphidi 
separated  from  the  pulp  ;  but  a  far  larger  quantity  of  sand 
i-  collected  than  irhen  a  True  v. inner  i-  employed.  The 
concentrates  and  sand  thai  obtained  then  undergo  a  double 
cyanide  treatment  for  a  time  averaging  from  21  to  '_'s  .lav-. 
The  tailings,  after  leaving  the  spitzlnten,  pass  into  a  sepa- 
rator box  which  divides  tie  slimes  from  the  coarser  sands. 
Tin  o  through  a  donble  treatment,  the  cyanide 

tank-  being  Situated  one  above  the  other.  I  lie  slime-  that 
leave  the  separator  box  go  into  another  set  of  tanks,  and 
also  under  a  double  treatment  in  some  cases.  The  first 
portion — concentrate-  and  sand — is  run  into  tin-  top  tank 
and  the  water  allowed  to  drain  off.  A  0*05  per  cent,  cya- 
nide solution  is  then  pumped  through  the  material  for  five 
■  lavs,  tin-  solution  drained  off,  the  tailings  discharged  into  a 
lower  tank,  and  treated  in  a  -iinilar  manlier  lot  In  or  20 
days  with  a  0*02  per  cent,  solution.  After  again  draining, 
the   concentrate-,  &c.  are    finally  washed    with  a  very    weak 

cyanide  solution. 

The  tailings  from  the  spitzlnten  are  run  into  another  set 
of  tanks,  and  tin-  ■  ati  i  drained  off,  Tin  j  are  trashed,  first 
with  an  fl  ntion,  and  then  with  a  0 "OS    per  cent, 

cyanide  solution,  which  is  pumped   through   the  tailings  for 

I  of  three  or  four  days,     After  tin-  has   drained  off, 

the  material  is  treated  tot   two  day- with  a  0*25  percent, 
aide  solution,  allowed  to  drain  after  standing  three  hours, 

then  discharged  into  tin-  lower  tanks,  and  finally  washed 
with  the  weakest  cyanide  solution  available.  From  "5  to 
no  p.r  cent,  of  the  gold  is  extracted  from  this  portion  of  the 
tailii 

The  slimes  coming  from  tie  ..para. or  box  are  run  into  a 
special  set  of  tanks,  one  situated  above  tie  other,  until  one. 
fifth   of    '!  'ink    i-    filled   with   -olid    -lime-.      The 

water  is  decanted  off,  ami  the  settled  slimes  treated,  by 
means  oi  il  pump,  with  a  0*01  percent,  cyanide 

solution,  after  which  tiny  are  washed    through   into   the 
lower  tanks.     After  settling,  the  cyanide  solution  i-  de- 
canted  "IT.   and    in    the    ■  a-e   of    very    rich    slime-   a    third 
treatment  is  carried  out.  the  slimes  being  finally  discbai 
into  a  third  tank,  and  then  moval  of  thi 

to  the  waste  dump. —  \.  8. 

/     manganole,  Ust   of,  in  Gold  Mining.     Dingler's  Polyt. 

Journ.  308,    13  ,  -' 
Potassium   permanganate  i-  now  successfully  used  in  \,  :w 
•■on.     The  finely  crushed  ore   is 
ground  with   common  rail  and  sulphuric  acid,  and  tb. 
manganate  added  to  the  mixture.     Hydrochloric  acid  is  t  Irst 
formed]  this  with  the   permanganate  yields  chlorine,  which 
at  the  moment  of  it-  liberation  dissolves  the  ■ 
claimed  thai  the  process,  besides  having  the  advantage  over 
the  cyanide  pr  ring  Don-poisonous  mati 

mpletely.     It  can,  moreover,  h.  n-,d 

with  .-upper ■containing  ore*, — J. 'I'.  D. 

ProoJ   Gold  and  Silver,  Improved  Method  oj   Preparing, 

.1.  W.  I'aek.      I'ne    and  Mining  .1.  1898,  66, 

Tin  rdinarj    way,  bul 

instead  oi  |  of  oxalic  a 

iron  sulphate,  the  solution  i-  copiously  diluted  with  dis. 

tilled  water,  ale!  then    allowed    to    flow     -low  |y  into  a  beaker 

containing  ■  piece  of   pure  aluminium.     A  perfect  pr. 
tation  of  th,  gold  immediate!)  take-  place.      The  aluminium 
is  removed,  the  gold  well  washed  in  distilled  water,  dried, 
end  incited,  resulting  in  metal  l. nun  flue. 

I  or  the  preparation  ol  proof  silver,  fine  silver,  as  fr- 
gold  a-  possible,  i-  dissolved  in  nitric  acid,  ind  tl 
diluted  copiously  with  distilled  water,  and  allow,  d  t..  stand 


several  day-  in  order  that  any  trace  of  gold  present  may 
-eitle.  The  solution  is  carefully  decanted  and  filtered,  and 
the  -ilver  precipitated  w  ith  hydrochloric  acid,  -tirring  rapidly 
during  precipitation,  so  that  the  silver  chloride  may  be  'well 
broken  up.  Wash  with  distilled  water,  place  a  piece  of 
commercial  aluminium  in  the  silver  chloride,  and  add  a 
6mall  quantity  of  hydrochloric  acid.  The  metallic  silver 
thus  produced  is  washed,  heated  with  hydrochloric  acid, 
washed  thoroughly  to  remove  all  acid  and  aluminium 
chloride,  then  dried  and  melted,  resulting  in  metal  1,000 
fine. — A.  S. 

Nickel  Steel,  GtaUawne's  Besearchet  on.  S.  Jordan.  Hull. 
de  la  Soc.  d'Encouragement,  3,  [7],  July  189?,  807 — 
812. 

Ai  ii.i:  a  short  sketch  of  the  history  of  nickel  and  nickel- 
iron  alloys,  the  author  refers  to  i  arches  00 
the  reversible  nickel-iron  alloy-,  which  contain  more  than 
25  pi  r  cent,  of  Ni,  and  both  lose  their  magnetism  on  heating, 
and  regain  it  on  cooling,  at  the  same  temperature  ;  and  on 
the  irreversible  alloys,  which  contain  j."p  per  cent,  of  Xi,  or 
less,  and.  whilst  losing  their  magnetism  on  heating,  regain  it 
on  cooling,  hut  only  at  a  much  lower  temperature,  some 
below  0  (  '..  and  other-  I . ../.,  steel  n  ith  22  per  cent,  of  Ni  and 
:'.  per  cent,  of  Cr)  not  even  at  the  temperature  of  liquid  air. 
Guillaume'e  paper  before  the  Soc.  d'Encouragement, read 
on  March  11,  1898,  has  led  to  the  discovery  of  a  valuable 
alloy  containing  85 — 36  percent,  of  Ni,  of  which  the  dilata- 
tion is  10  time-  less  than  that  of  platinum.  It  is  likely  to 
be  used  largely  in  the  construction  of  meteorological  instru- 
ments and  chrot leters.    The  same  mthorhas  nvestiga 

the  effect  of  heat  treatment  on  steel.  Reference  is  specially 
male  to  certain   plan  neon-  nickel   steel,  which 

w.-re    capable,   without    previous    cementation,   o 
hardened  o  by  subjection  to  a  cherry-red 

and    rendered    malleable  on    the  other  face  bv  heating  ' 

dull  red  heat     W.  G.  M. 

Tin   and   Antimony   Allays,   Analysis    of.     A.    Fraenkel. 
Mitt,  de-   k.  k.  tech.  Gewere  Museums  in  Wien,  8,  ! 
[11  and  IS],  384. 

See  under  Will.,  page  87C. 

Arsenic   in    Antimony   uml   other    Metals,    Estimation   >>/'. 

0.  Ducru.      t  oniptes  Wend.  1898,127,  l4.- '-"-''• 

5      under  XXIII.,  page  B75. 

lead  Pipes,  The  Canst  and  Prevention  of  the  Action  of 

Water   on,     A.    I.iebrich.     /.cit-.    angew.   t  hem 
[30],  708. 

itdi  r  XVIII.  n..  pag. 

.1  Ikali  OleaU ,  Beagt  ntfor  Hydrotimetry  and  the  Estimation 
of  Metals  forming  Jnsolubli  Oleates.  15.  I'Huart.  Hull. 
Assoc.  Beige  des  Chim.  12,  [S],  56. 

und<  r  XX1II..  /.  i  ■  878. 
formaldehyde,  Use  of  Alkaline  Solutions  of,  in  Analysis 

I.     \    .i.iie..       Her.  31,   |  11], 

S  cr  .Will., page  fi'.i. 

PATENTS. 

Steel,  oi-  ,'/,.    like,  M-tli"<l  and  Means  for  Manufacturing 
direct  in  a  Cupola,    T.  Doherty,  Sarnia,  « int..  tana. la. 
Pat  18,135,  Aug.  .'t,  I 

eel   are  to  be  run  at  will  from  one  and  the 

same   cupola   bj  altering   the  conditions  ol    working.     I- 

inpll-li    thi-  the    cupola    is  divided    into  two    part-    ju-t 
above   the  lev.'  i.  I  bj 

support  the  si  lid   charge  of  iron  and  fui  I,  and  yet   to  allow 
the  melted  iron  to  pax  into  thi   lower  chamber,  into  which 
the  air  is  introduced  through  specially  constructed  tuj 
The  tuyeres  an  with  a  partially  rotatable  sit 

with  a  tiro-lav  nozzle.      When    the  furnace  i-    being  run  for 
the  production  ol    cast  iron,  the  nozzle-   are  -o  turned   that 

the  apertures  arc  above  the  b  vel  of  the  m 

on  the  hearth,  but   when  steel    i-   I  -  ol.  the  n  ,z/le- 
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are  turned  so  that  the  air  passes  through  or  on  to  the  hath 
of  metal.  In  either  case  the  hlast  passes  upwards  through 
the  aperture  by  which  the  accumulating  molten  metal 
descends  into  the  hearth. — \V.  G.  SI. 

Steel  and  Silver,  Manufacture  of  a  Compound  Metal  of. 

]•:.  Martin,  Paris.  Eng.  Pat.  937,  Jan.  12,  1898. 
Bars  of  steel  (preferably  200  x  600  mm.  by  50  to  100  mm. 
thick)  are  cleaned,  and  are  then  prepared  by  one  of  several 
alternative  processes.  Copper  is  deposited  in  a  thin  layer, 
a  film  of  zinc  or  tin  is  deposited  either  on  the  copper  or  the 
iron,  and  the  whole  is  afterwards  hen  ted  to  cherry  redness 
and  pressed,  in  order  to  ensure  union  between  the  iron  and 
copper.  Or,  a  film  of  zinc  or  tin  is  deposited  on  the  steel, 
a  foil  of  copper  or  bronze  is  laid  on  the  surface,  and  a 
similar  bar  is  placed  in  contact  with  it,  the  two  copper 
surfaces  being  in  juxtaposition  but  separated  by  a  coating 
of  flake-white  to  prevent  adhesion.  The  whole  is  then  tied 
together,  heated,  and  pressed.  After  cooling,  the  steel  has 
a  coppered  surface  ready  tor  union  with  a  plate  of  silver. 
Prepared  plates  of  steel  are  then  placed  in  contact  with 
the  silver  plates,  and  are  heated  and  pressed  or  rolled. 
The  compound  steel  and  silver  sheets  may  be  re-heated  and 
rolled  to  an}'  required  thickness.  If  preferred,  the  steel, 
having  an  electrolytic  deposit  of  copper,  zinc,  or  tin,  may 
be  heated  and  placed  near  the  side  of  the  mould,  the 
separating  space  being  filled  in  with  molten  silver.  The 
resulting  compound  bar  is  then  rolled  as  before. 

— W.  G.  M. 

Steel  or  Malleable  Iron  from  Cast  Iron,  Impts.  in  the 
Manufacture  of.  J.  A.  Hunter,  Philadelphia,  U.S.A. 
Eng.  Pat.  ~,j--\  March  20,  1898. 

Cast  ieox  is  heated  in  a  crucible  or  furnace,  and  is  supplied 
with  oxygen  from  a  mixture  of  sulphuric  acid  and  an  oxide 
or  substance  which  decomposes  the  acid  to  produce  oxygen 
and  a  sulphate.  The  substances  mentioned  are  oxide  of 
manganese,  hypochlorite  of  lime,  chlorate  or  nitrate  of 
potash. — A.  W. 

Iron  or  Steel,  an  Improced  Process  and  Preparation  for 
Coating.  W.  I'.  Thompson,  Liverpool.  From  W.  J. 
Wilder,  Wot  Chicago,  U.S.A.  Eng.  Pat.  11.2G5, 
May  17,  1898. 

In  the  place  of  zinc  in  the  galvanising  bath,  an  alloy  of 
zinc,  tiu,  and  aluminium,  with  or  without  lead  is  used,  and 
the  steel  or  iron  sheets  are  cleaned  with  acid  and  flux  in 
the  ordinary  way  previous  to  dippiug.  A  mixture  given 
consists  of  84  per  cent,  of  zinc,  14  per  cent,  of  tin.  1  5  per 
cent,  of  lead,  and  0*5  per  cent,  of  aluminium. — A.  \V. 


Iron    or    Steel    Plates,    Sheet,    Process   of  Oxidising   and 

Finishing.     W.  M.  Theobald,    Wellsvi'lle,   Ohio,    U.S.A. 

Eng.  Pat.  11,089,  May  23,  1898. 
The  plates,  whether  oxidised  or  pickled  initially,  are  an- 
uealed  for  about  six  hours  in  annealing  boxes,  from  which 
air  is  excluded  by  luting  the  joints  ;  the  boxes  are  then 
removed  from  the  furnace  and  allowed  to  cool  for  25 
minutes,  by  which  time  the  temperature  within  will  be 
between  900°  and  1,4003  F.  The  plates  are  now  exposed  to 
the  air  until  sufficiently  oxidised,  and  then  packed  one  on 
another  to  prevent  further  contact  with  air,  and  are  passed, 
at  300:  to  900°  F.,  between  highly  polished  rollers.  In  this 
way  a  blue  plate  with  an  oxidised  finish  is  produced. 

—  \V.  G.M. 
Steel,   Impts.  relating  to  tht    Treatment   of.     L.   Budzinski 

and  B.    Schouwaloff,  both  of  Paris.     Eng.  Pat.  13,123, 

June  11,  1898. 
The  piece  of  steel,  or  burnt  steel,  when  red  hot,  is  dipped 
into  a  mixture  of  buckwheat  meal,  Indian  wheat  (maize) 
meal,  charcoal,  red  pepper,  and  asafoetida,  and  allowed  to 
cool  therein.  This  treatment  softens  the  metal,  produces  a 
finer  texture,  and  improves  it  for  tempering. — A.  W. 

Chemical  Combinations  [in  Metallurgy],  Impts.  in  the 
Process  and  Apparatus  for  Decomposing.  H.  Niewerth, 
Berlin.     Eng.  Pat.  18.327,  Aug.  fi,  1897. 

Teres  vertical   cylindrical   chambers  are  arranged  side  by 
side  in    a    furnace.      The  chambers   form  part   of   a  gas- 


circulating  system,  which  also  includes  two  reservoirs  for 
gas  and  a  pump-cylinder  with  a  piston  working  within  it. 
Horizontal  connecting  flues  are  used  so  that  gas  may  be 
pumped  from  one  reservoir  into  the  bottom  of  one  chamber, 
after  traversing  which  it  passes  from  near  the  top  to  the 
middle  chamber,  and  then  from  the  bottom  of  this  to  the 
third  chamber,  from  the  top  of  which  it  finally  escapes  to 
the  other  reservoir.  In  use,  the  ore  (for  example)  "to  be 
reduced,  is  fed  into  the  middle  chamber,  whilst  the  two 
wing  chambers  are  kept  filled  with  carbonaceous  material, 
and  the  reservoirs  are  initially  filled  with  carbon  monoxide, 
or  with  a  mixture  of  that  gas  and  hydrogen.  The  furnace' 
being  heated,  the  piston,  which  is  valveless,  is  set  in  motion, 
oscillation  of  the  gases  takes  place,  reducing  gas  is  passed 
from  one  wing  to  the  central  chamber  and  thence  to  the 
other  wing  chamber,  and  is  afterwards  returned  in  the 
reverse  direction  ;  and  the  oxidation  of  the  gases  by  the 
reduction  of  ore  is  thus  afterwards  neutralised  by  the 
reducing  material  in  the  wings.  The  object  of  producing 
reversal  instead  of  continuity  of  direction  is  the  protection 
of  the  gas  reservoirs  from  overheating.  The  reduced 
material  is  discharged  through  a  door  at  the  bottom  of  the 
central  chamber.  It  is  claimed  that  iron  or  steel  may  thus 
be  produced  direct  from  the  ore.  For  some  reductions, 
metallic  sodium  may  be  introduced  into  the  wing  chambers, 
and,  being  vaporised,  may  then  be  conveyed  into  the 
reducing  chamber. — W.  G.  SI. 

Metals  from  their  Ores,  Impts.  in  Extracting  Metals,  mil 
in  Apparatus  therefor.  S.  H.  Johnson,  Stratford.  Eng. 
Pat.  4443,  Feb.  22,  1898. 
This  is  a  modification  of  Eng.  Pat.  19,389  of  1891  (this 
Journal  1882,  922),  in  which  an  apparatus  and  process 
were  protected  for  removing  soluble  salts  from  finely 
ground  minerals  that  had  previously  been  treated  chemi- 
cally. In  the  present  specification  the  whole  treatment 
is  carried  out  in  the  same  apparatus.  Several  leaching 
processes  may  be  placed  in  series,  and  the  solvent  passed 
through  them  in  succession  until  it  is  saturated.  The 
mineral  in  the  first  vat  being  first  exhausted  is  discharged, 
the  press  is  recharged,  and  then  becomes  the  last  instead  of 
the  first  of  the  series.  The  permeable  cakes  are  thus 
extracted  and  finally  washed.  The  solvent  may  also  be 
aerated  before  or  during  circulation.  The  presses  are 
charged  initially  by  mixing  the  ore  to  a  slurry  in  a  mixing 
vat,  and  then  forcing  the  pulp  into  them.  The  claim  is  for 
the  chemical  treatment  of  such  cakes  in  the  apparatus 
described.— W.  G.  SI. 

Iron  Ores  (Magnetic),  Process  and  Apparatus  for  Concen- 
trating, anil  Bricking  the  same  for  Market.  B.  J.  B. 
Slills,  London.  From  T.  A.  Edison,  Llewellyn  Park, 
N.J.,  U.S.A.  Eng.  Pat.  8528,  April  12, 1898. 
The  ore  is  passed  through  breaking  rolls,  then  through 
crushing  rolls,  next  through  a  drying  chamber  to  pulverising 
roils,  after  which  the  material  is  screened,  the  tailings  beino- 
conveyed  back  to  the  pulverising  rolls.  The  fine  material  is 
now  passed  through  magnetic  separators,  and  the  concen- 
trated ore  is  conveyed  to  dryers,  after  which  the  ore  may  be 
mixed  with  a  suitable  binding  agent,  such  as  a  mixture  of 
petroleum  and  resin,  formed  iuto  briquettes  and  baked. 
Or,  after  the  concentrates  are  dried,  they  may  be  again 
screened,  the  tailings  from  these  screens  being  re-pulverised, 
and  the  whole  may  then  be  passed  through  a  second 
magnetic  separator ;  the  separated  concentrates  are  now 
dusted  and  subjected  to  a  final  concentration,  and  are  either 
dried,  mixed  with  a  binding  medium,  bricked,  and  baked, 
or  else  heated,  mixed  with  a  binding  agent,  cooled,  bricked, 
and  baked.  The  whole  arrangement  is  made  automatic  with 
the  aid  of  conveyers  and  elevators,  and  this  arrangement 
forms  the  subject  of  one  of  the  claims. — W.  G.  M. 

Furnaces,  Impts.  in  Roasting  Ovens  or,  for  the  Dcsulphur- 
isation  of  Volca?iic  Sulphur,  Sulphurous  Ores,  and  Ores 
containing  a  greater  or  less  Percentage  of  Sulphur. 
W.  P.  Thompson,  Liverpool.  From  H.  Harland  and 
S.  D.  Crenshaw,  both  of  Richmond,  U.S.A.  Eng.  Pat. 
8570,  April  12,  1898. 
The  ore,  &c.  is  placed  upon  firebars  in  a  chamber  with  a 
roof  outlet,  and   is    roasted    by   air   from  underneath.     In 
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addition  to  this,  air  i-  -upplied  through  the  bare  into  hollow 
vertical  narrow  fireclay  boxes  or  conduit-  running  from 
back  to  front  of  the  furnace  and  situated  at  intervale  on  the 
bars  and  in  the  ore.  These  conduits  possess  side-holes 
through  which  air  passes  to  the  roasting  or.-  at  different 
elevation-. — A.  W. 

Cold    Searing  and    other    Ores,    Jmpts.    in    Separating 

Liquids  h  •  I    '     Slimes  of,  and  Apparatus  therefor. 

C.    II.  Pead,  Boksburg,  S.   Africa.     Kng.  Pat.    11,002, 
May  18, 

Tim  vessel  i-  circular,  with  a  truncated  conical  hood,  to  the 
top  of  which  a  filtering  son  imped.     To  the  nnder 

surface  of  this  screen  small  pipe-  are  led  through  tin- 
hood  from  a  circular  tube  outside  connected  with  a  pump 
supplying  the  slime  pulp.  The  vessel  fills  with  the  pulp, 
and  mi  continued  pumping,  more  pulp  enters  the  vessel,  the 
water  passing  upward-  through  the  filter  and  running 
the  top  of  the  hood  into  a  golly,  and  the  slime  being  left 
behind.  The  filter  i-  kept  clean  by  the  suppl]  of  pnlp 
through thi  -mall  pipes  being  made  to  impinge  on  it-  under 
surface.  Tin-  action  continues,  and  the  slime  mud  accumu- 
lates at  die  bottom  of  the  vessel  in  ■  compact  state  ready 
for  periodical  removal.— A.  W. 

Copper  Mull, .  Imjils.  in  Treating.     J.  Colquhonn,  Clifton, 
I    -  A.     Kng.  Pat  11,180,  May  17,  1898. 

Ix  the  smelting  of  copper  ores  by  the  Bessemer  process, 
the  matt,  and  -lag  from  the  cupola,  instead  of  being  run 
into  a  settling  pot  or  being  allowed  to  cool  previous  to  being 
put  into  the  converter,  is  now  run  into  a  reverberator) 
furnace,  where  it  is  stored,  and,  if  necessary,  improved  and 
brought  to  the  right  grade  and  temperature  for  successful 
tion  to  metal  in  the  converter.  Whilst  in  the  revet 
beratory  furnaci  from  a  previous  charge  in  the 

converter  are  added  for  recovering  the  copper  therefn  m 

—A .  W 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

CA.)— ELECTRO-CHEMISTRY. 

/  '  onductivity  of  Salt  Solutions,    Conh'ibutions 

/n  ili,  Study  of,     R.  Goldtchmidt  and  A.  Beychler,     Bull. 

Soc.  ('him.'  lv.is,  19)  [15],  i 

Thje authors  bare  devised  an  apparatus  of  small  capacity, 
In  which  electrolytic  conductivities  may  be  taken  bj  the 
method  of  Kohlrausch.  <  in.-  of  the  electrodes  is  perma- 
nently fixed  at  the  bottom  of  an  ebonite  cup,  and  i-  con- 
nested  to  a  landing  -crew  by  a  wire  passing  through  tin- 
ebonite  :  the  other  is  attached  to   t   micrometer  st  n  -.  pro- 

ed  at  the  lower  extremity  by  an  .iionit.--h.atli     The 
distance   between  the  electrodes   may  be    read    to    sh 
it  in  mm.  by  meant  of  the  divided  head  of  the  Rcrew.     The 
first  apparatus,  with  electrodes  of  '.'■  ■<  nun.  diameter,  in  a  cup 
oflS'3  mm.  in  diameter,  did  not   give  a  sufficiently  clear 

:  I  in  the  telephone  when  the  electrodes  were  8  mm      r 
more  apart-    The  second  apparatus  employed,  with  electi 
of  14 '8 and   4. '  nun    diameter,  in  cups  of  17*3  and  47  mm. 
diameter,  respectively,  gave  satisfactory  results  ander  certain 
condition-.    The  specific  conductivitj  ol  H-potassium 

chloride   solution   w.   calculated  from  the  observed  n 
lances,  R    and  R  ,  \     ind    .      N  potassium  chloride 

solutions,  taking  Roblrausch's  figure  for  the  conducts  ii 
the  former  solution. 

Sp  i  ond        S     •   O'OOSS 

The  flgt     -  ised  regnlarrj  as  the  distance 

between  the  electrodct  the  distance  of  8mm., 

below  which  the  results  are  irregulat  I. 

Satisfactorily  constanl  results  were  obtained  when  resis- 
tances  I;,   and  I;        v..   and    K\,  were   m  ■   the 

.  -,  111  and  n,  I..  twe.-ll  tin-  elf.  tr.i.l. ■-.      Then 

Bp.  c I.        ',:  '  —  ","    *  ii-'Hi-j-ju. 

R   .,  —  1!  ,„ 


This  apparatus  might  be  employed  t. •  determine  con- 
ductivities by  a  method  the  inverse  of  the  ordinary.  The 
resistances  of  a  standard  solution  being  measured  for  differ- 
ent distances  of  the  electrodes,  the  condition  of  silence  in 
the  telephone  using  a  solution  of  unknown  conductivity  can 
be  effected  by  movement  of  the  micrometer  screw,  the 
moveable  contact  on  the  bridge  remaining  at  the  centr 

the  wire.  —  A.  I  .  W. 

PATENTS. 

Calcium  Carbide,  An  Improved  Method  of  and  Apparatus 
f<,r  the  Production  of}  applicabli  also  tv  other  Purpt 

II.   Maxim.    London,   and    W.    II.    Graham,   Trowbridge. 
Kng.  Pat.  18.98'.',  Aug.  17.  Is1..;. 

Si .   iinilir  11.,  pajc  833. 

Galvanic    Cells,    Tmpts.   in.      [Zinc   Carbon.}      A.   Heil. 
Hesse,  Germany.     Kng.  Pat.  34,591,  <  let.  i"3,  1897. 

Tin:  cell  consists  of  a  carbon  electrode  surrounded  by  equal 
part-  hy  volume  of  giaphite,  manganese  peroxide  and  lead 
peroxide,  and  of  a  zinc  electrode,  tin-  electrolyte  being  line 
sulphate,  to  which  sufficient  sodium  carbonate  ha-  I 
added  to  produce  a  floceulent  precipitate  of  hydrate.l 
carbonate  of  zinc.  To  maintain  the  even  distribution  of 
thi-  floceulent  precipitate,  some  absorbent  material,  such  at 
a  mixture  of  gypsum  and  sawdust,  is  stirred  into  it  till  it 
form-  a  pulp.      <  ..U.K. 

Batteries,  Prim  wu,  Impts.  in  or  connected  with.  [Peroxide 
'■/  Lead  Negative.}  A.  Peters,  Copenhagen,  Denmark. 
Eng.  I'at.  li.ll-.',  .Inn 

l  ii.  run  viii  prepared  peroxide  of  lead,  which  may  be 
supported  on  a  frame  or  grid,  or  enclosed  in  a  porous  pot, 
is  need  as  the  negative  electrode  in  conjunction  with  ■ 
positive  electrode  of  tine,  iron,  or  tin,  which  may  be  amal- 
gamated. \n\  suitable  electrolyte,  such  as  sulphuric  acid. 
phosphoric  acid,  or  the  solution  of  an  acid  sulphate  or  the 
like,  may  be  employed, or  the  batter]  maybe  set  up  a- a 
•  hy  cell,  in  which  case  tin  or  amalgamated  tin  is  used  for 
ih.-  positivi  —il.ll.  1.'. 

{B.)~  ELECTRO- MKTALLrUGr. 

Tin  Residues,  Electrolytic  Treatment  »f.  Ind.  Klectm- 
chim.  1898,  2,  I — 8.  Science  Abstracts.  1898,1,  [7]. 
184. 

Tiik  total  loss  in  the  manufacture  of  tinned  iron  i-  stated  to 
amount  to  thousands  of  tons  annually,  the  difficulties  in  the 
treatment  of  the  residues  arising  from  their  large  hulk  and 
from  ih.  presence,  nnder  the  layer  of  tin,  of  an  alloy  of  tin 
and  iron.  In  some  work-  caustic  Boda  i-  used  as  electro- 
lyte ;  in  thi-  way  the  tin  i-  dissolved,  hut  the  iron  left  bat 
little  value,  owing  to  (he  relatively  large  proportion  of  tin 
admixed  with  it. 

In  a    recent   process  the   --taps  of   metal  are   packed  in 
len  frames,  which  are  used  a-  anodes,  whilst   the  tin  is 
deposited    ;  tinned  copper.     Dilute  sulphuric 

acid   is  used  a-   tin    electrolyte,  and  the  iron  is  event! 
Completely  dissolved. —  A    S 

XII.-FATS,  OILS.  AND  SOAP. 

I      ■        ■   0    Industry      E.  l'leur.nt.     Bev.  Prod. 

<  him.  1,  [3],  33—34. 

Wiirs  olive  oil  is  heated  to  120  C,  in  thin  layers,  with 
free  admission  of  air,  the  product  solidifies  on  cooling,  in 
the  form  ..t  large  foliaceous  crystal-,  hut  in  proportion  ..-  tin 
heating  is  prolong,.!,  tin-  crystalline  structure  of  the  cooled 
ma—  i-  gradually  modified  by  oxidation  int..  the  elastic 
amorphous  condition  I  in  tin-  other  hand,  stearic  acid, 
under  the  same  treatment,  is  converted  into  an  intermediate 
liquid  form  (in  the  cold)  before  definitely  assuming  tin 
consistency  of  linoxin. 

(  ..-tor  oil    affords   the   sole   exception    to  the  rule  of   the 
isceptibility  of  oil-  to  oxidation,  and  its  influ. 
in  thickening    varnishes   i-  ascribed  by  the  author   to   it- 
mechanical  diluent  action,  whereby  the  evaporation  of  the 
dilated.— i 
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Stearic  and  Palmitic  Acids,  and  Mixtures  of  the  Two  ,- 
Solidification  Point  if.  L.  E.  O.  de  Visser.  Rec.  trav. 
Chiin.  Pays-Bas.  17,  182—189,  Chem.  Centr.  1898,  2, 
[3],  176. 
The  author  determined  the  solidification  point  of  carefully 
purified  stearic  acid  (by  about  50  crystallisations),  and 
found  it  to  be  69"32'J  C,  with  a  hard  glass  normal 
thermometer  and  69 '247°  C,  with  a  hydrogen  thermometer. 
1'urified  palmitic  acid,  examined  in  the  same  way,  gave 
62-6181  C.,  and  62"532:  C.  The  solidification  points  of 
different  mixtures  of  the  two  acids  are  set  out  in  the  form 
of  a  curve,  which  showed  two  breaks.  The  first  break 
(with  54  per  cent,  of  stearic  acidl  cannot  be  explained  at 
present,  but  the  second  (with  47  per  cent,  of  stearic  acid) 
is  explained  by  the  appearance  of  a  "  solid  solution."  The 
lowest  solidification  point  found  was  54-8175°  C,  with  a 
mixture  conlaining  29  ■  70  per  cent,  of  stearic  acid. — A.  S. 

Fatty  Acids,  Bibasic,  derived  from  the  Ovidation  of  Fats  ; 
Separation  of.  L.  Bouveault.  Bull.  S3e.  Ghim.  1898, 
19,  [13],  562—565. 

Having  occasion  to  prepire  a  quautity  of  adipic  acid,  the 
author  adopted  the  following  method  of  separating  the 
different  acids  in  a  mixture  resulting  from  the  oxidation  of 
a  fat,  and  consisting  principally  of  succinic,  adipic,  glutaric, 
and  pimelic  acids  : — By  distilling  the  mixture  under  the 
ordinary  pressure  until  the  temperature  reached  230°  C,  the 
whole  ot  the  succinic  acid  was  converted  into  succinic  anhy- 
dride, which  could  then  be  separated  from  the  other  acids 
by  continuing  the  distillation  uuder  a  pressure  of  20  mm., 
when  it  passed  over  at  135°.  The  residual  mixture  of 
bibasic  acids  (boiling  at  210° to  225  under  20  mm.  pres- 
sure) was  treated  with  cold  ether,  which  dissolved  about 
one-third  of  the  total  quantity.  The  insoluble  portion 
(m.p.  1353 to  140°)  consisted  chiefly  of  pimelic  and  adipic 
acids,  and  yielded  the  latter  on  crystallisation  from  boiling 
water.  The  adipic  acid  obtained  melted  at  140°  C,  and, 
though  insoluble  in  water,  was  found  to  be  extremely 
deliquescent.  The  glutaric  and  pimelic  acids  dissolved  in 
the  ether,  and  in  the  mother-liquid  of  the  aqueous  crystal- 
lisation, were  separated  by  being  converted  into  calcium 
salts  and  treated  with  water,  in  which  calcium  pimelate  is 
but  slightly  soluble  in  the  cold,  and  insoluble  on  boiling 
whilst  calcium  glutarate  is  exceedingly  soluble.  The  author 
considers  that  his  results  show  the  incorrectness  of  Arppe's 
statement  that  pimelic  acid  is  not  present  in  products  of  the 
oxidation  of  fats  by  nitric  acid  ;  in  fact,  in  such  oxidations 
he  has  found  all  the  usual  acids  present  in  varying 
quantities  from  succinic  up  to  sebacic  acid. — C,  A.  M. 

Oils  and  Fats,  Fractional  Saponification  of. —  //.    R.  Hen- 

riques.     Zeits.  angew.  Chiui.  1898,  [30],  697—702. 

The  author  here  gives  some  supplementary  notes  to  his 
former  paper  (this  Journal,  1898,  673)  on  this  subject. 
He  finds  that  his  conclusions  as  to  the  formation  of  ethyl 
esters  of  the  fatty  acids  with  liberation  of  the  glycerin  during 
the  saponification  of  triglycerides  with  alcoholic  potash  have 
already  been  forestalled  by  Bouis  in  1857,  who  drew  the 
same  deductions  from  a  similar  scries  of  experiments 
( (  omptes  Rend.  45,  35;  J.  prak.  Chem.  1857,  52,  3U8). 
Recently  Geitel  (J.  prak.  Chem.  1897,  429;  1898,  113) 
has  arrived  at  the  conclusion,  from  physical  considerations, 
that  in  the  saponification  of  all  partially  decomposed 
triglycerides,  mono-  and  diglycerides  are  produced.  With- 
out attempting  to  refute  this  view  on  theoretical  grounds, 
the  author  points  out  that  Geitel  has  brought  forward 
no  experimental  evidence  in  favour  of  his  theory  except 
certain  results  which,  in  his  (the  author's)  opinion,  lend 
more  support  to  the  theory  that  ethyl  esters  are  pro- 
duced. Moreover,  as  in  his  former  paper  the  author  sug- 
gested the  possibility  of  diglycerides  being  present  in  the 
residue  left  on  saponifying  linseed  oil  with  a  smaller  amount 
of  alcoholic  potash  than  was  requisite  to  liberate  all  the 
glycerin,  he  has  made  further  experiments  on  this  point 
with  almond  oil,  and  finds  that  only  unaltered  triglycerides 
remain.  Even  on  treating  almond  oil  for  eight  hours  with 
steam  at  250  to  270°,  so  as  to  cause  a  disruption  of  the 
molecule  and  distillation  of  about  10  per  cent,  of  the  sub- 
stance,   the    residual    portion,    when     w;.shed    free    from 


liberated  fatty  acids  and  glycerin,  was  found  to  consist  of 
unaltered  triglycerides  alone. — C,  A.  M. 

Fats,  Determination  of  Unsaponijiable  Matters  in. 
Schukow  and  Schestakow.  Zap.  imp.  russk.  techn. 
obschtsch.  1898,  32,  109. 

See  under  XXIII.,  page  873. 

Olive  Oil,  Method  of  Detecting  Cottonseed,  Sesame,  and 
Earth-nut  (Ararhis)  Oils  in.  M.  Tortelli  and  R.  Ruggcri. 
Chem.  Zeit.  1398,  22,  [60],  600. 

See  under  Will.,  page  876. 

Lubricating  Oils  used  for  Machinery  in  the  Cotton 
Industry.  Leipziger-Farber  und  Zeugdr.  Zeit.  1898,  47 
[8],  334. 

See  under  VI.  page  843. 

[Lubricating  Oils],  The  Chercheffshj   Viscosimeter. 

J.  Jean.     Rev.  Chim.  Industr.  9,'  [104],  220. 

See  under  XXIII.,  page  872. 

Soaps,  Analysis  of.  11.  Hefelmann  and  E.  Steiner.  Zeits. 
fur  Offentl.   Chem.  4,  389.     Chem.  Centr.   1898,   2,  [2], 


142. 


See  under  XX.IU.,  page  878. 


PATENTS. 

Soaps  or  Cleansing  Compositions,  Impts.  in  the  Manufac- 
ture t,f.  F.  Becker,  Prague,  and  O.  Wolff,  Dehuitz, 
Saxony.     Eng.  Pat.  16,382,  July  10,  1897. 

It  is  known  that  even  a  soap  which  is  quite  neutral  in  the 
solid  state  decomposes  in  dilute  solution,  acquiring  caustic 
properties  that  are  injurious  to  wool  fibre  and  to  many 
aniline  dyes.  The  inventors  overcome  this  difficulty  by 
sulphouating  part  of  the  fatty  constituents  of  the  soap,  thus 
producing  a  material  which  can  be  used  with  advantage  for 
greasing  and  fulling  wool,  for  mordanting  cotton,  and  for 
bleachiug  dyed  yarns.  The  soap  can  be  prepared  in  several 
ways,  of  which  the  following  is  a  type  :— 100  kilos,  of  acid 
Turkey  red  oil  are  mixed  with  50  kilos,  of  oleic  acid,  and 
the  whole  is  saponified  with  potash,  soda,  or  ammonia,  in 
the  usual  fashion.  Instead  of  the  castor  oil,  any  oil  capable 
of  sulphonation  may  be  employed  ;  and  other  fatty  acids 
adopted  in  place  of  the  oleic  acid. — F.  H.  L. 

Oils,  Impts.  in  the  O-cidising  of.  S.  G.  Rosenblum  and 
"  The  Commercial  Ozone  Syndicate,  Ltd.,"  Loudon.  Eng. 
Pat.  6464,  Mareh  16,  1898. 

In  order  to  produce  quick-drying  oils  for  paint,  &c,  or 
semi-solid  products  for  linoleum,  linseed  oil,  or  a  mixture  of 
equal  parts  of  linseed  with  cotton-seed  or  rape  oil,  is  sub- 
jected to  the  action  of  ozone  in  conjunction  with  suitable 
driers,  as  described  in  Eng.  Pat.  9529,  1897  (this  Journal, 
1898,  587).  It  is  stated  that  the  mixture  solidifies  more 
rapidly  than  either  of  the  said  oils  alone. — F.  H.  L. 


XIII.-PiaMENTS,  PAINTS ;  RESINS. 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,   PAIXTS. 

PATENT. 

Zinc  [as  Pigment]  from  Liquors  containing  Zinc  in  Solu- 
tion with  Iron  and  other  Metals,  Impts.  in  Separation 
and  Recovery  of.  W.  J.  Wigg  and  E.  G.  Ballard,  Chester. 
Eng.  Pat.  18,217,  May  5,  1897. 

Tiik  residual  liquors  resulting  from  the  extraction  of  copper 
by  the  wet  process  are  first  deprived  of  the  greater  part  of 
the  iron  contained  in  them  by  known  processes,  and  are 
then  treated  with  milk  of  lime.  Air  is  then  forced  into  the 
liquor  until  the  iron  oxide  precipitated  is  sufficiently 
oxidised.  The  whole  is  then  acidified,  and  the  zinc  thrown 
down  is  brought  back  into   solution  by   again  injecting  air. 
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The  iron  oxide,  separated,  may  lie  prepared  as  a  pigment, 
while  ilie  zine  may  be  precipitated  and  (smelted.  But  as  the 
zinc  thoa  obtained  still  contains  iron,  and  cannot  there 
tie  u-ed  as  a  pigment,  toe  alternative  process  may  be  adopted 
of  treating  tbe  zinc  liquor  with  air  and  a  small  proportion 
of  calcium  carbonate.  The  iron  is  thus  oxidised  and  pre- 
cipitated. The  zinc  solution,  which  may  still  contain 
manganese  and  other  metals,  ia  heated,  and  being  kept 
neutral,  is  then  treated  with  bleaching  powder  solution  or 
chlorine.  The  solution,  after  filtration,  is  precipitated  by 
lime,  "or other  precipitant  suitable  for  converting  the  sine 
into  a  pigment."  The  precipitate  is  then  collected  and 
calcined. — E   S. 

White  Lead,  Tmpls.  in  Chambers  for  the  Manufactvrt  of. 
Saxby's  White  Lead  Syndicate,  Ltd.,  and  II.  G.  Percival, 
Willesden,  Middlesex.     Eng   Pat  12,348,  June  l,  189X. 

Tiik  invention  relates  to  the  construction  of  chambers  for 
the  manufacture  of  white  lead  in  such  manner  that  the 
workmen  may  not  be  exposed  to  deleterious  fumes,  the 
process  being  the  ordinary  one  of  exposure  ol  lead  to  acetic 
at  id  vapour,  air,  moisture,  and  carbonic  acid  at  suitable 
tem|«ratures.  The  floor  of  the  chamber  slopes  slightly 
from  the  sides  and  ends  towards  the  middle,  air  pipes 
passing  upwards  from  channels  below,  communicating  with 

the  external  air.      Air  pipe-  also   lead  from    the    Ceiling  to  a 

space  in  the  roof,  whence  the  air  and  pises  pass  to  a 
chimney.  Other  air  pipes  supplied  from  external  -hafts 
lead  upwards    and    open    into  an    air-chamber    immediately 

und.r  the  tloor,  winch  chamber  has  rows  of  dwarf  piers 
•panned  by  slabs,  which  carry  the  floor,  consisting  of  slabs 
bedded  on  cement,  Steam  pipes  pass  between  the  rows  of 
piei  Thi  walls  are  hollow,  and  the  spaces  are  provided 
with   short    pipes    having   openings    to    the   exterior  and 

mi.  M f  the  chamber  and  with  lateral  openings  to  the 

spaces.  Bj  these  pipes  the  admission  of  hot  or  cold  air 
be  controlled.  Carbonic  acid  gas  is  admitted  by  a  pipe 
iih    the    llo..r.      The    ail  pipes     are    provided    with 

throttle    vahes.      The    lead   i-    exposed    on    tray- 

on  w len  shelves  throughout  the  interior  of  the  chamber. 

The  floor  i-  covered  with  a  layer  of  acetic  acid.  —  K.  S. 

(C.)— KKSINS,  VARNISHES. 

l'A  I  I.  NTS. 

iron  Work,  I  Veu  or  Improved  Process  and  Composition 
for  tht  <  'overing  and  Preservation  /'i""i  Rust  of  Exposed. 
E    B  Sheet,  Chichester.     Bag.  Pat   14,595,  July  S,  1898. 

Tbh   surface  i-  painted   with  and   then  "the 

burnt   or  partially  burnt   coal  dust  and   smoky  deposits  in 

the  sne.ke  boxes  of  marine  and  other  engines"  i-  sprinkled 

all  over  it  ;  a  second  coating  being  applied  oftei    thi   lapse 

i\-.      In  damp  situations  the  ta*  and  carbon  ina\ 

be  mixed  together  before  use,    Tbe  composition  "wears 

.  look-  bettei ,  i-  mui di  cheaper  than  paint,"  and  is  not 

J'.  II.  J.. 

•         IMU  k-RUBBl  B,  \.  . 

India-Rtibber,  Smith  American  \Para  and  Vittrict  . 
W,  \  Churchill.  Dip),  and  tonsillar  Report,  No,  l'.i  10, 
I- 

ls  In- annual  report  on  the  trade  of  Para,  Brazil,  for  the 

1897,  the  i  onsnl  deals  at  length  with  the  snbjecl   ol 

india-rubber,  the  production  of  which  Is  a  staple  industry 

in  his  district,     Pot  tbe  purpose  ol  c pan-on  he  ea*<  - 

the  following  li-t  "i  all  the  knowt  of  plant-  which 

yield  elastic  gum,  together  with  their  habitat  :  — 

Order  Euphorbia  .  isis,  British,  Dutch, 

and   Preach    Guiana  .11  i  pper   and    Lower 

Unaaons  and  Uppet  Orinoooi  II  Spruceana,  mouth-  of 
Rivers  Tapajos  and  Madeira  and  Lowei  Vmatons;  II.  dis- 
color, mouth  of  Unci  afadi  in  and  m 

ciflora,  River  Negro  and   Bivet  i  apes,  Hritisl inna;  II. 

rigidifolia,  II  Intent,  II   membranacea,  and  II.  Benthamis 

pro  and  Bivet   i  apes;  H    i.  tula.  Blver   Amazons 
Rivet     SolimOes;    II.   jancircu-i-.    Rio    de    Janeiro; 
Manihot  Glaiiovii,  Ceara. 


Order  Artocarpaeem. — CastiDoa  elastica,  Mexico.  Central 

America  and  Colombia  ;  C.  Mai  khamiaiia.  Panama  ;  Arto- 
carpus  integrifblia  and  Cecropia  peltate,  Central  America; 
Haneornia  -pecio-a.  Pemambnco;  Vahea  gummifera, 
Madagascar;  Landolphia  florida,  L.  Owariensis,  I..  Kirkii, 
L.    l'etersiana,    L.    Wat-oniuna.    and     I..    Manni.    Africa; 

i  i la  .lastica.  TJ.   eseulenta,  Willughbeia  Bnrbidgei,  W. 

Treacheri,  W.  Kduli-.  I.euconotns  engenifolius,  t  hitocarpus 
flavescens,  Choncmorpha  macrophylla.  Anodeudron  pani- 
culatum,  and  Al-tonia  Constiicta.  East  Ii 

Order  Sapotaces .— Isonandra  dichopsis,  Sumatra,  Borneo, 
and  Malacca  ;  Minmsops  lialata,  Iiuteh  and  French 
Gllianas,  Venezuela,  Trinidad,  ami  Jamaica. 

Order  3/oracese. —  Picas  elastica,  P.  macrophylla  and 
F.  mbiginosa,  India.  Ceylon,  Assam,  Burmab,  .lava,  and 
East  Indies  generally  j  Urostigma  Vogelii,  Wes(  Africa. 

During  the  year  1  fUG,  the  following  quantities  of  india- 
rubber  were  imported  into  Europe  and  the  United  States  : — 


Quantity. 

Prom 

To  Europe. 

To  United 

Tons. 

789 

6,448 

778 

Ton.. 
lUytM 

Tonn. 
19J64 

1,773 

0,111 

i.;m 

14371 

1  1. .7" 

8I,.',»1 

Rubber  was  first  introduced  fi  im  South  America  into 
France  in  1786,  and  into  England  in  1770,  where  for  the 
first  half .  eiiiuiy  alter  its  introduction,  it  was  u-ed  for  no 
other  purpose  than  erasing  pi  i  oil  marks,  it  was  first  manu- 
factured into  waterproof  clothing  in  France  toward-  the  end 

of  last  century. 

'I  he  "  llevea  "  tree,  which  in  appearance  somewhat  re- 
semble* the  Bnglish  ash,  grows  to  a  height  of  about  no  feet. 
It  blossoms  In  August,  and  the  fruit  becomes  ripe  in 
December  and  January.  Like  other  rubber  tree- it  thrives 
best  on  low  ground,  which  is  periodically  inundated,  but  will 
not  grow  satisfactorily;  on  cleared  and  open  ground.  The  shade 
of  other  tree-  ami  a  -till  atmosphere  appear  to  be  oeeessarj 
to  its  well-being,  since  (he  ••  llevea"  requires  about  IS 
to  mature,  no  cultivation  has  been  attempted  In  the 
ii  ol  the  Amazons, as  il  would  not  afford  s  good  invest- 
ment   for  capital    SO   long    a-    the    f  Test    sho,\-    BO    sign   of 

exhaustion,  Certain  districts  become  exhausted  when  over- 
worked, but  recover  when  left  alone  for  some  time,  and 
there  are  some  a-  yi  i  untouched.  The  area  which  is  known 
to  yield  l'ara  rubber,  i-  estimated  at  at  loaal  1,000,000 
sqnaxi  which  the  richi  si  /ones  are  on  the  lank-  of 

thi  southern  tributaries  of  the  Amasons,  on  the  islands  in 
the   main    river,  and    near  I'ai .:       (  In    the  Biver   Aquin    or 
Acre,  a- mie  b  a-  !  i   :■  oi   rubber  pel    annum  i-  obtained 
from  100  trees,     The  i  orthern  tributaries  of  the  Ami, 
so  t.n  as  they  have  been  opened  up,  do  nol  produce  much 

Tlie  |  i  ion  in  lee  i-  very  primitive.      I  loin 

I. Ml  tree-  are  tapped,  and    OH    the    following  day-    BBC 

process  is  repeated,  the  gashes  being  made  o  little  lowei 
down  than  the  lir-i.  The  rubber,  accumulated  in  three  or 
four  days,  is  cared  b\  being  held  on  a  broad  wooden  paddle 
over  a  wood  Ore  i  "i  which  the  fuel  asually  consists  ol  the 
nuts  of  certain  palms),  until  the  milk  coagulates.  It  i- 
stateii  that  this  process  of  curing  is  very  injurious  to  the 
eyes,  and  that  many  cases  of  total  blindness  have  bees 
I  by  it.  Nevertheless  the  attempts  mad,  to  introduce 
improved  curing  apparatus  lime  not  met  with  popular 
acceptance. 

The  best  quality  of  Pars'   rubber  i-  classified  as  tine;  i 
mining  impurities  it  is  classified  as  medium;  whilst  there 
is  also  a  Doam    quality  or  "  Sernamby,"  which  consists  of 
uacured  scraps. 

M.out  7  lb   ol   robber  pet  daj   are  obtained  lr 
collector  in  the  Lower  Amazon-,  and  ahoal   three  tunas  as 
much    in    the    richer    parts    of  the    I'pp'i    Amazons.      The 
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season  for  collecting  in  the  Lower  Amazons  is  from  about 
July — when  the  waters  subside — to  January  or  February. 
The  collectors  are  chiefly  Brazilian  immigrants  from  neigh- 
bouring states,  and  half-castes,  but  their  number  is  quite 
inadequate. 

The  scarcity  of  labour  is  the  chief  difficulty  in  the  india- 
rubber  industry,  and  the  landowner  is  quite  at  the  mercy  of 
the  collector.  As  a  rule  the  landowner  makes  advances  fnr 
outfit,  food,  &c.  to  the  collectors  in  return  for  the  rubber. 
This  he  sells  on  the  collector's  account,  making  a  deduction 
of  20  per  cent,  for  himself,  and  then  makes  further  advances 
for  food,  &c.  Another  method  adopted  is  for  the  laud- 
owner  to  lease  a  number  of  trees  at  a  given  sum,  on  the 
understanding  that  the  lessee  shall  sell  the  india-rubber, 
and  buy  all  the  articles  he  requires  from  the  landowner. 
Although  the  landowner's  profits  are  apparently  large,  it 
has  to  be  taken  into  account  that  75  per  cent,  of  the 
collectors  to  whom  they  have  advanced  money  either  desert 
or  return  to  their  homes  ill. 

The  "  Aviador  "  system  is  said  to  be  the  best  means  of 
getting  at  the  rubber.  The  "  Aviador "  advances  money 
and  supplies  in  exchange  for  rubber,  and  the  consul  con- 
siders that  Europeans  who  wish  to  engage  in  the  industry, 
have  the  best  hope  of  success  on  that  system.  He  mentions, 
however,  that  it  was  tried  some  years  ago  by  an  American 
syndicate,  but  without  success.  The  exploitation  of  the 
forests  is  entirely  in  the  hands  of  Brazilians  and  Portuguese, 
and  the  geueral  opinion  in  the  country  is  that  none  but 
they  can  successfully  manage  an  estate.  The  exporters  of 
india-rubber  are  for  the  most  part  agents  of  British  and 
American  firms,  and  they  procure  their  supply  from  the 
"Aviadores"  in  the  principal  centres.  Very  few  "  Avia- 
dores  "  are  direct  exporters.  Liverpool  is  the  market  for 
the  Amazonian  rubber  exported  to  Europe. 

The  prospects  for  the  india-rubber  crop  for  1898-99  are 
considered  to  be  good,  owing  to  the  fact  that  the  rainy 
season  has  been  less  wet  than  usual,  and  the  collectors  have 
thus  been  able  to  get  to  work  at  an  earlier  period  than  they 
generally  do. — C.  A.  M. 

PATENT. 

Gutta-Percha.  Impts.  in  Obtaining,  and  in  the  Utilisation 
of  the  By-Products  arising  therefrom.  K.  J.  Eriswell 
and  Brooke,  Simpson  and  Spiller,  Ltd.,  London.  Eng. 
Pat.  19,7211,  August  26,  1897. 

Tiie  leaves,  &c.  of  the  gutta-percha  plant  are  macerated  in 
esparto  boilers,  the  product  is  treated  as  in  the  manufacture 
of  paper  pulp,  and  the  stuff  is  made  up  into  sheets  like 
millboard.  The  gutta-percha  can  then  be  recovered  with 
suitable  solvents  (cf.  Eng.  Pats.  19,727  and  19,728,  1897; 
this  Journal,  1898,  775),  and  the  residual  boards  used  in 
the  preparation  of  paper,  &c.  Or  the  material  from  the 
boilers  may  be  diluted  with  straw  or  other  pulp  so  as  to 
yield  a  waterproof  or  insulating  millboard  having  gutta- 
percha diffused  throughout  its  mass.  In  this  case  before 
finishing,  tie  paper  should  be  passed  through  a  quantity  of 
some  solvent  sufficient  to  insure  the  even  distribution  of  the  | 
gutta-percha  without  extracting  it. — F.  H.  L. 

in  -TANNING.  LEATHER,  GLUE.  SIZE. 

Tanning  Materials,  Practical  Examination  and  Valuation 
of,  by  means  of  an  Infusion.  J.  von  Schroeder.  C'hem. 
Centr.  1898,2,  [2],  143. 

The  author  describes  a  method  for  the  use  of  the  practical 
tanner,  who,  up  to  the  present  time,  has  judged  tanning 
materials  solely  by  their  appearance,  smell,  and  by  the 
masticating  ("  Kau-  ")  aud  breaking  tests.  He  considers 
it  much  hetter  to  estimate  the  strength  of  an  infusion  of 
the  tanning  material,  by  means  of  au  accurately  graduated 
Baume  hydrometer.  The  infusion  should  always  be 
prepared  in  the  same  manner ;  that  is,  with  oak  and  pine 
bark,  100  grms.  of  the  finely  divided  material  should  always 
be  taken,  and  with  the  remaining  high  grade  tanning 
materials,  50  grms.  The  weighed  sample  is  treated  in  a 
flask  at  15°  C.,  with  1  litre  of  water,  and  the  mixture 
allowed  to  stand  24  hours,  with  repeated  agitation.     The 


liquid  is  then  filtered  and  the  strength  of  the  filtrate  deter- 
mined by  a  hydrometer  divided  into  T'ff  degrees,  so  that  the 
reading  may  be  obtained  within  yi^0  B. 

The  author  has  constructed  tables  as  follows  for  the 
individual  tanning  materials— oak  bark,  pine  bark,  valonia, 
myrabolans,  mimosa  bark,  divi-divi,  algarobilla,  and  sumach. 


Strength  of  Infusion 
at  15°. 

Probable  Content 

of  Tanning 

Material. 

Probable  Content 
of  Extract.. 

Degrees 
Baumg. 

Sp.  Gr. 

Tanning 
Substance. 

Per  Cent. 

according 

to 

Lowen- 

thal. 

Pnit  inn 

Soluble 

in 

Cold 

Water. 

Total 
Extract. 

—A.  S. 

Depilation  by  Sweating  and  Liming,  Von  Schroeder's 
Work  on  the.  F.  H.  Haenlein.  Dingler's  Polyt.  J., 
1898,  65. 

In  this  work  it  was  demonstrated  that  a  fresh  skin  or  one 
preserved  in  salt,  could  be  kept  in  the  sweating  room  for 
several  days  longer  than  is  necessary  to  loosen  the  epidermis 
and  the  hair,  without  its  undergoing  any  appreciable 
alteration  in  appearance.  Between  the  destruction  of  the 
malpighian  layer  b3'  the  Villon's  bacteria  and  the  work  of 
destruction  and  putrefaction  caused  by  other  organisms 
which  alter  the  qualities  aud  aspect  of  the  skin,  a  relatively 
long  time  elapses. 

The  presence  of  salt  retards  the  depilation  by  sweating, 
therefore  it  is  necessary  that  in  the  preparatory  treatment 
salt  should  be  thoroughly  removed. 

In  the  case  of  depilation  by  lime,  the  influence  of  the 
proportion  of  lime  in  the  pits  and  the  comparison  with 
regard  to  the  use  of  old  and  fresh  limes,  has  formed  the 
subject  of  considerable  investigation.  Practical  tanners 
disagree  as  to  the  manner  of  conducting  the  process  of 
liming,  as  to  the  quantity  of  lime  in  suspension  and  on  the 
number  of  times  the  same  pit  may  be  used,  as  to  whether 
the  liming  is  better  done  by  using  one  pit  only  or  by- 
passing the  bides  successively  through  series  ot  old  aud 
fresh  limes.  In  some  tanneries  hides  are  immersed  in  a 
thick  bath  of  lime,  in  others  the  pit  scarcely  contains  any 
excess  of  lime  whatever.  It  is  generally  accepted  that 
a  perfectly  new  lime  does  not  produce  so  good  an  effect  as 
a  mellow  lime,  that  is  to  say,  one  which  has  been  in  use. 

In  these  experiments  the  pits  contained: — 

No.  I.,  1,000  c.c.  of,water  only. 

No.  II.,  1,000  c.c.  +  6  grms.  of  quick  lime. 

Xo.  IIa.,750  c.c.  water  +  C  grms.  quick  lime  and  250  c.c. 
old  lime. 

No.  III.,  1,000  c.c.  water  +  18  grms.  quick  lime. 

No.  II I  A.,  750  c.c.  water  +  18  grms.  quick  lime  and  250 
c.c.  old  lime. 

No.  IV.,  1,000  c.c.  water  +  30  grms.  quick  lime. 

No.  IVa.,  750  c  e.  water  +  30  grms.  quick  lime  aud  250 
C.C.  old  lime. 

No.  V.,  100  c.c.  water  +  100  grms.  quick  lime. 

No.  VI„  100  c.c.  water  +  200  grms.  quick  lime. 

Bath  Xo.  II.  is  the  normal  lime  in  the  German  School  of 
Tanning  and  Experimental  Tannery.  Bath  No.  IV.  is  used 
in  many  tanneries.  Xo.  VI.  is  thick  and  pulpy,  not  uulike 
mortar.  The  pieces  of  skin  experimented  upon  were 
examined  after  3:J-  days  of  immersion  in  the  baths.  In 
Xo.  I  the  hair  was  perfectly  tight.  Baths  Xo.  II — VI  showed 
equal  results  in  the  depilation  of  the  skins,  in  each  case  the 
hair  was  removed  with  ease.  Xo  difference  could  be 
observed  between  the  action  of  the  fresh  limes  aud  in  those 
in  which  au  additiou  of  old  lime  liquors  had  been  made. 

From  these  results,  it  appears  that  as  long  as  the  quantity 
of  lime  is  between  certain  limits,  it  has  no  action  whatever 
upon  the  duration  of  the  liming,  aud  the  large  quantities  of 
lime  used  by  some  practical  tanners  are  absolutely  useless, 
and  do  not  in  any  way  shorten  the  time  necessary  for  the 
softening  and  swelling  of  the  skins. 

The  second  series  of  experiments  demonstrated  that  the 
presence  of   salt  in   the  hide  does   not  interfere  with   the 
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liniiii-r  process.  That,  however,  doe-  nut  mean  thai  the 
tanner  should  not  remove  the  salt  from  his  hides  before 
limii 

Von  Sehroeder's  experiments  demonstrate  with  certainty 
that  the  softeniDg  of  hides  and  their  preparation  for  depila- 
tion  by  the  lime  process  are  due  solely  to  the  alkaline  aetion 
of  the  limn  and  are  independent  of  the  development  or 
action  of  the  bacteria. — J.  (i.  P. 

/  '  fE  ror  in  tin  Gravimetric  Estimation 

I.   Maschke.     Dingle.'-  Polyt.  J.  1898,  46. 

inula   XXIII..  page  879. 

PATENTS. 

Tanning   Apparatus,   Improved.      II.  Sefton-Jone.s,  High 
rloiborn,  Middlesex.     Prom  E.  Bardon,  Paris.     Eng.  Pat. 
14, Sept.  l.  1897. 

Tbib  invention  consists  of  a  tanning  agitator  drum  partly 
immersed  in  a  vessel  or  pit  containing  the  tanning  liquid, 
which  penetrates  into  the  interior  of  the  drum  through 
orifices  formed  in  the  periphery  of  the  latter.  Inside  the 
drum  i-  placed  the  hides  or  -kin-  to  be  tanned,  the  -aid 
drum  effecting  a  tanning  with  a  nominal  motive  power  aud 
with  the  relatively  large  quantity  of  tinning  liquid. 

—J.  (i.  P. 

Bateing  of  Hides  and  Skins,  fmpts.  in  and  relating  to  the 
Means  for  the.  J.T.W I.  West  Bridgford,  Notting- 
ham.    Eng.  Pat.  18,549,  June  i.  1898. 

Tin  patent  relates  to  a  bate  having  the*  essential  properties 
of  the  natural  dung  bate,  bat  prepared  according  to  scientific 
thods.  At  the  preseut  time  -km-  are  usaall]  bated  by 
i  liquid  or  bate  prepared  from  dog  or  pigeon  dung. 
'I  he  present  inventor  has  discovered  that  the  bateing  action 
-.t  a  dung  bate  i-  doe  to  the  combined  action  of  enzy  mi 
onorganised  ferments  and  to  certain  amine-  compounds  in 
the  dung  :  also  that  the  bateing  action  of  'In-  enzymes  alone, 
or  the  action  of  the  chemical  compounds  alone,  are  ineffi- 
cient, and  that  the  enzymes  exert  theii  bateing  action  in 
the  presence  of  the  chemical  compounds,  while  these  latter, 
in  addition,  have  an  independent  action.  According  to  this 
ution,  the  liquid  or  bate  is  made  by  producing  by  fer- 
mentation an  enzyme  oi  enzymes  of  the  same  charactei  as 
tbc  enzymes  contained  in  a  dog  c\<Tetnctit  or  produced  from 

bacteria  obtained  fr lung,  and  to  the  liquid  thus  obtained 

there  is  added  an  organic  acid  and  an  alkali,     l-'m  the  pro- 
duction of  these  enzymes,  the  patentee  hat  got  good  results 
ising  the  following  an  a  nutrient   medium:  gelatin,  SO 
part-;    potassium   or   -odium   phosphate,    l    part;    water, 

-  parts.      Tl odium  is  maintained  al  a  temperature 

until  the  required  bacteriological   action  is 
complete,  the  tin  bout  seven  days.     To  each  hire 

of  the  liquor  thus  obtained  there  Is  added  2  lo  6  grms,  of 
i  I  in  bateing  -kins  in  a  practical  mannei  with 
the  above  bate,  the  method  of  using  must  be  varied  accord- 
ing to  the  -km-  treated  and  the  kind  of  leather  it  is  required 
t-.  pioducc. — J.  <;.  P, 

Branding  Composition,  An  improved.     II   I  aire, 

/..  aland.     Bag.  P»t,  18,476,  -lone  16,  I 

Iim    present  branding  composition  i-  intended  to  render 
unnecessary  the  tortures  inflicted  on  animals,  and  d»i 
to  their  hides,  bj  thi  application  of  hot  Irons,    The  compo- 
tal  parts  of  barium  sulphide  and  of 

ibly    thinned   bj    a   mixture   of  A 

-it  and  wat.r  in  .  j  measure,  and   of  -| 

>  b  equal  in  measure  to  the  original  comn 
tion.      Sulphides  of  the  alkalis  or  alkaline  earth-   may    be 
substituted   for   the   barium    sulphide     "  l*he   liquid  I 

resulting  is  applied  to  the     li  of  the  animal    to    I..- 

branded  bj   means  of  an  ordinary   sheep  brand  or  other 
suitable  branding  tool.    The  hair  or  »....i  i-  destroyed 
the  hid<   branded  in  a  substantially  permanent   at 

manner,"  and  without  injury    to  the   hides  of  the 
animals. — E   S. 


XV.-MANURES,  Etc. 

Rotkamsted,  Memoranda  of  the  Origin,  Plan,  and  Results 
of  the  Field  and  other  Experiments  conducted  at.  bjth 
)  1898      J.  H.  Gilbert,  1—111. 

Rainfall  and  Drainage. —  The  average  annual  lnss(1877-7- 
to  1896-97)  of  nitrogen  a-  nitrates  in  the  drainage  through 
20,  40,  and  60  ins.  of  nncropped  soil,  in  its  natural  state  of 
consolidation,  amount-  to  85*07,  80"83,  and  :t3-87  lb. 
respectively,  corresponding  with  nearly  2  cwt.  of  nitrate 
of  soda.  (If  the  nitrogen  so  lo-t.  probably  not  more  than 
i.bout  5  lb.  is  derived  from  the  rain-water.  The  loss  of  nitro- 
gen as  nitrate-  is  verj  directly  dependent  on  the  amount  and 
distribution  of  the  rain  and  drainage.  It  is  at  present 
doubtful  whether  the  loss  of  nitrate-  is  diminishing,  though 
there  seems  to  be  some  indication  of  a  decline  in  the 
a  in.  mnt  of  nitrates  found. 

/.'  rperiments  on  tin-  Mi  r< '/  Herbage  ff  Permanent  Grate- 
1. on  I.  iZrd  Yt  ar. — The  effect  of  purely  nitrogenou-  manures 
(especially  ammonium  -alt-)  i-  to  reduce  the  total  number 
of  specie-,  leguminous  herbage  being  almost  exterminated, 
whilst  increasing  the  growth  of  the  grasses.  Non-nitrogenons 
manures  (supplying  abundance  of  phosphoric  acid  aud 
potash)  also  reduce  the  number  of  species,  though  to  a 
less  extent,  and  favour  the  growth  of  leguminous  herbage. 
The  liav  produced  under  the  influence  of  minerals  is  the 
best;  with  mineral  and  nitrogenous  manure  cumbinep 
the  average  yield  has  been  nearly  three  ton-  (first  crop), 
but  tin-  hay  is  almost  entire]*  gramineous.  With  exclusive, 
or  almost  exclusive,  use  of  artificial  manures,  certaiu  spi 
are  unduly  forced  at  the  expense  of  others.  Dung  should 
therefore  be  applied  liberally;  in  addition,  basic  slag  may 
be  applied  with  advantage,  and  also  nitrate  of  soda  (1  cwt.. 
or  at  most  1  "5  cwt.  per 

Experiments  on  Barleg,  47t/i  Year.— With  mineral 
manure  the  produce  is  greater  than  without  man 
nitrogen. his  manure  alone  gives  a  still  greater  inert 
whilst  minerals  and  nitrogen  togetht  r  give  twice,  or  more 
than  twi.-e.  a-  u h  | In  i  as  minerals  alone.  Phos- 
phates, both  al.me  and  in  conjunction  with  nitrogen,  have 
.  fleet    than    the    Salts    of  J  ,    and 

magnesia.        As     compared     with     wheat,    barley    i-     in.. r<- 
■  i.  nt  mi  the  surface  soil,  and  therefore  more  general!} 
require-  the  direct  application  of  mineral  manure  (especially 
phosphates]  than  wheat  under  similar  soil  conditions. 

Experiments  mi  Wheat,  55th  Year. — Without  man. wi- 
the average  yield  (over  44  years)  was  nearly  13  bushels 
per  acre,  which  is  above  the  average  of  the  whole  of  the 
United  States.     With  mini  the  increase  is  only 

slight.  Nitrogenous  manure  alone  gave  a  considerable 
increase,  whilst  in  conjunction  with  minerals,  the  inert 
was  much  greater  still.  It  i-  estimated  that,  irrespective 
of  fluctuations  due  to  season,  the  reduction  in  yield  on  the 
iiniiiauurcd  plot  amounts  to  about  ,',th  bushel  from  year  lo 
ye  ir. 

In  the  case  ol  wheat  (uumnmired)  alternated  with  fallow, 
it  was  found  that  whilst  tin-  yield  i-  greater  than  when 
wheat  i-  grown  continuously,  a  given  area  of  land  yield- 
more  when  the  crop  i-  continuous.  This  is  attributed  to 
loss  by  drainage  of  much  of  the  nitrogen  brought   into  an 

available  condition  under  the  influence  of   the  fallow. 

Experiments  on  Legum  n>ms  Crops,  lied  clover  grown 
continuously  on  the  same  land  w  ith  mineral  and  nitrogen!  OS 
in. mure-    yielded    ptnctieallv     no    crop  u     wars 

(iieiitlv  other  leguminous  plants,  ol   different   (both 
Pool    rang,    were   sown  on  the  same  land 
i  he  various  plant-  grew  luxuriantly  for  a  number  of  jear-. 
yielding  large  amounts  ol   nitrogen.     Lucen  an 

average  of  160  II..  of  nitrogen  over  12  yean.    The  snrl 
-ml  gained,  i.ithcr  than  lost,  nitrogen. 

/  tperiments  on   Hoot  Crops,   bBth   Year. — Boot  ci 
depend    on  liberal  application  of  niu 
mineral  manure,    without   manure  the)   rapidly  revert  to 
the  uncultivated   condition.     In  a   rotation  I  ive 

effect  ol   their  growth   is  due  to  the  Urge  i  the 

manure  applied  for  their  growth,  I  -  table  mammal 

vain.-  d'  the  leaves  which  are  returned  to  the  land,  and  to 
the  large  proportion  of  manorial  constituents  returnei  as 
manure  after  the  consumption  of  the  ro  •!-  by  Battle. 


ii 
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The  percentage  (if  sugar  in  roots  is  generally  greatest  in 
■small  crops,  whilst  the  amount  per  acre  is  greatest  in  large 
crops.  The  yield  of  roots  and  sugar  depends  greatly  on 
the  amount  of  nitrogen  taken  up.  The  nitrogen-content 
of  feeding-roots  is  comparatively  low,  but  increases  with 
increased  amount  of  available  nitrogen  in  the  soil,  and  is 
greatest  the  more  luxuriant,  and  the  less  ripe,  the  crop. 

Experiments  on  Potatoes  23rd  Year.  —  The  average 
production  of  roots  over  20  years,  was :  without  manure, 
1  ton  11-5  cwt. ;  with  ammonium  salts,  1  ton  18o  cwt.; 
with  nitrate  of  soda,  2  tons  8  cwt. ;  and  with  complete 
minerals,  3  tons  6-75  cwt.  Minerals  and  nitrate  of  soda 
together  gave  a  yield  of  rather  over  6  toes,  whilst  minerals 
and  ammonium  salts  gave  rather  less.  This  difference  is 
attributed  to  the  greater  availability  and  the  more  rapid 
distribution  in  the  soil  of  the  nitrogen  of  nitrate  of  soda. 
With  farmyard  manure  (containing  200  lb.  of  nitrogen  per 
acre),  less  produce  was  obtained  than  with  ammonium 
salts,  or  nitrate  of  soda,  containing  only  86  lb.  of  nitrogen 
per  acre. 

Nitrogenous  manures  increase  the  percentage  of  nitrogen 
in  potato  tuber-; ;  with  nitrogenous  manures  alone  there  is 
the  lowest  percentage  of  ash.  The  characteristic  effect  of 
nitrogen  (in  presence  of  sufficient  mineral  matter,  especially 
potash),  is  to  increase  the  amount  of  starch  in  the  tubers. 
Without  manure  1,100  lb.  of  Btarch  was  obtained  per  acre  ; 
with  mineral  manure,  2,000  lb. ;  and  with  complete  manure, 
3,400  lb. 

In  wet  seasons  more  diseased  potatoes  are  produced  under 
t'ne  influence  of  nitrogenous  manure  than  without  manure. 
With  liberal  supply  of  nitrogen,  the  juice  is  relatively  rich 
in  nitrogenous  and  mineral  matter,  and  with  unfavourable 
weather,  those  tubers  suffer  most  which  have  the  richest 
juice. 

The  following  papers  have  been  published  since  June 
1891  (see  this  Journal.  1891,  939)  : — 

Series  I. — Reports  of  Field  Experiments,  Sec. 

86.  Results  of  Experiments  at  Rothamsted  on  the 
Question  of  the  Fixation  of  Free  Nitrogen.  Abstract  of 
paper  read  before  the  Agric.  Chem.  Section  of  the  Natur- 
forscher-Versammlung,  at  Halle,  a.  S.  ("  Nature,"  Nov.  12, 
1891). 

87.  The  Sources  of  the  Nitrogen  of  our  Leguminous 
Crops  (J.  Roy.  Ag.  Soc.  Eng.  1891,  [3],  2,  (this  Journal, 
1892,  253). 

88.  Allotments  and  Small  Holdings  (J.  Roy.  Ag.  Soc. 
Eng.  1892,  [3],  3). 

89.  Home  Produce,  Imports,  Consumption  and  Prce  of 
Wheat  over  40  Harvest-Years,  1852-3  to  1891-2  (J.  Roy 
Ag.  Soc.  Eng.  1893,  [3],  4). 

90.  Rotation  of  Oops  (J.  Roy.  Ag.  Soc.  Eng.  1894,  [3], 
5)- 

91.  Upon  some  Properties  of  Soils,  which  have  Grown  a 
Cereal  Crop  and  a  Leguminous  Crop  for  many  Years  in 
■Succession  (Agric.  Students'  Gazette,  N.  S.  7). 

92.  The  Agricultural  Investigations  at  Rothamsted, 
England,  during  a  period  of  Fifty  Years  (U.S.  Depart,  of 
Agric,  Washington  ;  Office  of  Experiment  Stations,  Bull. 
No.  22,  1895). 

93.  The  Rothamsted  Experiments ;  being  an  account  of 
■some  of  the  Results  of  the  Agricultural  Investigations  con- 
ducted at  Rothamsted,  in  the  Field,  the  Feeding  Shed,  and 
the  Laboratory,  over  a  period  of  Fifty  Years  (Trans. 
Highland  and  Agric.  Soc.  of  Scotland,  1895,  [5],  7). 

94.  The  Depression  of  Corn  Prices  ;  and  the  Production 
•of  Wheat  in  some  of  the  chief  Exporting  Countries  of  the 
World  (J.  Roy.  Ag.  Soc.  Eng.  1896,  [3],  7). 

95.  The  Royal  Commission  on  Agricultural  Depression 
and  the  Valuation  of  Unexhausted  Manures  (J  Roy  A<» 
Soc.  Eng.  1897,  [3],  8)- 

96.  The  Valuation  of  the  Manures  obtained  by  the 
Consumption  of  Foods  for  the  Production  of  Milk  (J 
Roy.  Ag.  Soc.  Eng.  1898,  [3],  9). 

97.  The  Growth  of  Sugar-beet,  and  the  Manufacture  of 
Sugar  in  the  United  Kingdom  (J.  Roy.  Ag.  Soc  Ene  1898 
[3],  9). 

Series  II. — Reports  of  Experiments  on  the  Feedinf  of 
Animals,  jcc. 


31.  The  leeding  of  Animals,  for  the  Production  of  Meat, 
Milk,  and  Manure,  and  for  the  Exercise  of  Force  (J  Rot 
Ag.  Soc.  Eng.  1895,  [3],  6).— X.  H.  J.  M. 

Feitilisers  in  Horticulture,  The  Use  of.  A.  Hebert  and 
<;.  Truffaut.  Bull.  Soc.  Chim.  189S^  19  \\\\  644— 
651. 

Tin:  amount  of  fertilisers  required  by  a  plant  is  measured 
by  the  difference  between  the  nitrogen  and  mineral  content 
of  a  healthy  plant,  and  the  available  nitrogen  and  mineral 
constituents  of  the  soil.  The  available  nitrogen  of  the  soil 
is  determined  by  the  quantity  of  nitrates  formed  by  a  given 
weight  of  the  soil  during  a  given  time,  the  phosphoric  acid 
and  potassium  by  tbe  quantities  of  these  substances  soluble 
,  in  acetic  or  citric  acid.  In  the  experiments  of  which  an 
i  account  is  given,  the  fertilisers  consisted  of  neutral  soluble 
salts  only;  they  were  applied  in  solutions  of  0-03— 0'05 
I  per  cent,  strength  at  intervals  of  7  or  14  days.  In  the  case 
ot  Dracren a  Bruanti,  the  soil  v  as  sufficiently  rich  in  silica 
and  alumina,  lime  was  supplied  in  quantity  by  the  soil  and 
water.  The  fertiliser  applied  was  composed  of  potassium 
nitrate,  ammonium  chloride  and  phosphate,  magnesium 
and  iron  sulphates  in  such  proportions  as  the  plant  required 
the  different  elements.  The  plants  were  contained  in  very 
small  pots  holding  only  about  :i.30  grms.  of  soil.  The 
plants  treated  as  described  with  2  j  grms.  of  fertiliser,  were 
fine  and  well  developed  and  weighed  about  twice  as  much 
as_  similar  plants  grown  under  ordinary  conditions.  The 
dried  plants,  treated  and  untreated,  contained  practically 
the  same  proportions  of  ash  and  nitrogen,  and  the  ash  had 
practically  the  same  composition.  In  short,  the  method  of 
assimilation  is  not  modified  by  this  process,  but  the  yield  is 
doubled.— A.  C.  W. 

Fertilisers  :  A  Particular  Method  of  Application  by  Diffu- 
sion. A.  Hebert  and  G.  Truft'ant.  Bull.  Soc.  Chim.  1898 
19,  [14],  651—655. 

It  is  to  the  advantage  of  plants  that  fertilisers  should  be 
applied  in  a  form  in  which  they  are  slowly  assimilable. 
The  authors  employ  compressed  pastilles  composed  of 
fertiliser  mixed  with  kaolin  or  clay  and  wrapped  in  metallic 
foil.  Quantitative  experiments  show  that  the  diffusion  of 
'  the  soluble  substance  is  regular,  and  that  it  is  proportional 
I  to  the  number  of  metallic  envelopes.  According  to  this 
number  the  time  required  for  complete  diffusion  may  vary 
from  a  fortnight  to  three  months  (three  envelopes).  The 
time  required  for  complete  diffusion  is  also  dependent  on 
the  proportion  of  inert  material. — A.  C.  W. 

The  Phosphoric  Acid  dissolved  by  Soil  Waters.  T.  Sehloes- 
ing,  junr.     Comptes  Rend.  1898, 127,  [4],  236—239. 

The  solutions  contained  in  a  soil  may  be  extracted  by  their 
displacement  by  water,  poured  slowiy  upon  the  soil  in  a 
regular  rain.  In  such  a  solution  the  phosphoric  acid  is 
determined  after  evaporation  of  1  litre  in  a  flask,  addition 
of  nitric  acid  to  remove  hydrochloric  acid,  and  evaporation 
to  dryness  in  a  platinum  dish.  Calcination  follows,  then 
heating  with  a  little  ammonium  nitrate,  extraction  with 
dilute  acid,  and  determination  by  ammonium  molybdate  after 
evaporation  to  a  small  bulk.  In  any  one  soil,  in  spite  of 
variations  from  5  to  25  per  cent,  in  the  original  humidity  of 
the  soil,  the  amount  of  phosphoric  acid  contained  by  the  soil 
water  is  constant.  This  constancy  results  from  the  equi- 
librium of  reactions  of  opposite  tendency,  and  from  it  a 
process  may  be  devised  for  the  estimation  of  phosphoric 
acid  in  soil-waters  by  working  on  not  more  than  1  kilo  of 
soil.— A.  C.  W. 

Phosphoric  Acid  Dissolved  by  the  Waters  of  the  Soil, 
Estimation  of  the.  T.  Schloesing,  junr.  Comptes  Rend. 
128,  [6],  327. 

See  under  XXIII.,  page  875. 

Phosphoric  Acid  in  Superphosphates,  A  Volumetric 
"  Citrate  "  Method  for  the  Estimation  of.  S.  Littmann. 
Chem.  Zeit.  22,  [68],  691. 

See  under  XXIII.,  page  875. 
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Phosphoric  Anhydride,  Estimation  of  Water-Soluble  and 
Citrate-Soluble,  I.  uartinotti.  Staz.  sperim.  itoL  31, 
160  ;  Chem.  (ci.tr.  1*96,  2,  [2],  132. 

-  •  under  XXIII.,  page  875. 

Phosphoric  Acid,   Determination  "/'.     II.  Lagne.    Comptes 

Rend.  127,  [1],  •'■-•• 

See  under  XXIII.,  page  ¥74. 

Phosphoric  Acid,  Determination  of.     L.  Vignon.     Comptes 
Rend.  1898,127,  [2],  191. 

See  uiuli  r  XXIII.,  page  874. 

PATENTS. 

Artificial  Manures,   Impts.  in  the  Manufacture  of.    W. 

Wr.lt.  is.   Dresden,  Germany.     Eng.  Pat.  21,175,   Sept. 

15,  1897. 
in.  object  of  the  invention  i-  to  produce  citrate-soluble 
phosphoric  acid  compounds,  for  application  :is  manures, 
from  phosphorites  and  bone  materials  ;  and  citrate-soluble 
silicic  acid  compounds  from  sand,  &c.  for  the  same  purpose. 
With  high  percentage  phosphorites,  100  parts  are  taken 
to  Co  parts  ol  alkalini  ...ril.  silicates,  and  30  parts  of  an 
alkali  silicate,  and  the  mixture  is  melted  at  a  high  tempera- 
ture in  a  Siemens'  furnace,  having  a  hearth  formed  of  the 
material-  them*.  Ding  the  phosphoric  acid  ;  or,  on 

a  small  scale  of  working,  the  fusion  may  be  effected  in 
graphite  crucibles.  The  alkali  silicate  may  be  replaced  by 
glass,  in  which  case  the  proportions  of  the  ingredients 
mmended  are,  glass,  160  parts;  chalk,  275  parts ;  and 
phosphorite,  250  parts. 

I,,  obtain  compounds  of  citrate--.iliit.lr  silicic  arid,  a 
mixtur.  is  fused  of  100  parts  of  "  crystallised  sulphate  of 
potash-magnesia,"  29  pans  of  chalk,  and  ■!■!  parts  of  sand. 

—  K.  S. 

XVI.— SUGAR.  STARCH,  GUM.  Etc. 

"Jaundice"  a  Bacterial  Disease  of  Beetroots.     Prillieux 

and  Delacroix.  <  lomptes  Bend.  128,  [6],  338— S 
I'm-  disease  has  been  known  for  several  years  in  the 
northern  parts  "t  France,  and  generally  makes  it  ■  appearance 
during  the  first  fortnight  in  July;  it  seems  to  originate  in 
the  roots  which  have  been  grown  foi  seeding  purposes. 
win  d  s  plant  is  first  nttacl  ed,  the  [eaves  begin  t..  droop  and 

lusc  tln-ir  firmness.     Th iter  leaves,  and  later  the  inner 

ones,  become  mottled  with  white,  translucent  spots.  Sub- 
sequently, the  difference  between  the  white  and  green  parts 
ut  the  leal  diminishes,  and  the  whole  assumes  a  yellow  hue, 
and  finally  withers,  Boots  which  are  bad!]  diseased  do 
m.t  increase  in  size  after  the  end  of  July,  and  although  the 
percentage  ol  sugar  remains  normal,  the  total  yield  ma\  be 
diminished  by  one-half.  Diseased  roots,  kepi  (bi  seeding 
purposes  and  replanted  in  the  spring,  again  yield  plants 
showing  all  the  previous  symptoms,  but  the  spik.  and 
flowers  develop  all  the  same.    On  micro  imination, 

the  whin  patches  on  thi  leaves  are  seen  to  be  full  of  -hurt, 
motile,  barrel-snap  d  bacteria.  The  ohloroplasts  are  de- 
colorised and  an-  less  defined  than  in  the  health]  cells, and 
the  granulations  are  inure  refractive.  <  in  diseased  seed 
beets  the  bacteria  are  found  aotonlj  in  the  leaves  hut  in 
the  floral  bracts  and  calix,  and  probabl]  persist  as  spi 
in  the  beet  seeds. 

The  author-  hav.  made  cultures  of  the  bacteria  of  beet  root 
Jaundice  and  hav    produced  therewith  artificial  infections. 

V g,  healthy  beet  plants,  watered  with  a  pure  cultun    of 

the  bacteria,   readil]    contract    the   disease,   whilst   similar 
plants,   grown    under   normal    conditions,    remain    sound. 
Beets,   grown  from  health]    seeds  in  -oil  which  has  been 
mixed  «ith  the  dried  li  ives  ol  diseased  plants,  al 
infected, — f.  1'  B. 

Saccharine   and   Astringent    Exudations   of  the    "Greg- 
Gum"   Eucolyptui    Punctata     DC,    and    a    Product 
allied  in   Aromadendrin.     II.   ii.   Smith,     Proc.    Royal 
\  s  Wales,  31,  177-  194. 

I  in    author  found  that  when  I  he  pun.  dure  ha-  not  pen.  I 

entirely  through  the  bark,  and  ■  Bow  is  set  ap,  the  exuda- 


tion from  the  trees  of  th.  "Grej  Gum"  is  quite  white 
and  consists  largely  of  raffinose  (melhose).  When  the 
puncture  has  just  penetrated  through  the  bark,  the  exuda- 
tion become-  dark,  and  is  contaminated  with  tannic  acid 
ami  eudesmin.  thus  indicating  that  eudesmin  is  present  in 
the  cells  of  the  tree  with  tannic  acid.  From  a  series  of 
experiments  it  was  found  that :  The  manna  is  derived  from 
the  bark  of  the  tree,  and  the  kino  from  the  wood  and  not 
from  the  bark.  The  principal  sugar  in  the  exudations  is 
raffinose,  but  the  dark  exudation  contain*  at  least  two  other 
siiear-.  one  of  which  is  more  easily  fermentable  than  the 
other.  Those  eiicalypts  which  do  not  contain  eude-min,  Ase. 
in  their  kinos,  do  not  give  manna.  Some  of  the  Kucalypts 
belonging  to  the  Itenanthenc  contain  a  yellow  dve  in  tbeii 
leave-  allied  to  micro-tin,  ami  in  some  respects  to  aroma- 
dendrin. The  kino  of  Eucalyptus  punctata  contains 
eudesmin,  but  not  aromadendrin. — A.  S. 

Chagual  Cum,  The  Glucoses  (inactive  Galactose  and 
Xylosi  i  Derived  from.  E.  Winterstein.  Her.  31,  [1"J. 
1571—1678. 

The  various  kinds  of  gums  hitherto  investigated  consist  of 
anhydrides  of  glucoses  (galactose,  xylose,  arabinose).  and 
of  other  8ub-taii.es  whose  composition  is  but  little  known. 
The]  are  all  products  of  dicotyledonous  plants.  Since 
chagual  gum  is  obtained  from  a  monocotyledonous plant, 
the  author  thought  that  it  might  contain  substances 
differing  from  those  of  the  other  gum-.  The  smaller 
homogeneous  fragments,  which  were  partially  soluble  in  a 
large  quantity  of  water,  gave  a  solution  which  did  not  reduce 
trebling's  solution,  and  which  rotated  the  beam  of  polarised 
light  tint  slightl]  to  the  right.  On  oxidation  with  nitric 
acid  (sp.  gr.  1  •  li),  the  gum  yielded  21'25  per  cent,  of 
mucic  acid,  and  on  distillation  with   I  acid  (12 

pei  cent.;  produced  23*95  per  cent,  of  furfural.  Th. 
greatest  yield  of  glucose  «as  obtained  by  boiling  the 
gum  for  four  hours  with  5  per  cent,  sulphui  ic  a  id 

[n  order  to  isolate  the  gli ses  produced  bj  the  hydro- 
lysis, 50  gnns.  of  the  gum  ".re  boiled  under  a  reflux 
condenser  with  ■  litre  of  5  per  ceut.  sulphuric  acid,  the 
solution  nearlj  neutralised  with  barium  hydroxide,  the 
barium  sulphate  filtered  00,  and  the  filtrate  boiled  with 
animal  charcoal  and  evaporated  to  a  s\  i  up  at  a  gentle  heat. 
The  Byrnp  was  boiled  with  90  per  cent,  alcohol,  and  then 
twice  with  ~ci  per  cent,  alcohol.  The  residue  was  dissolved 
in  water,  decolorised  with  animal  charcoal, and  poured  into 
a  lar^'e  volume  Of  absolute  alcohol.  The  resulting  preci- 
pitate, when  washed  with  alcohol  and  ether,  and  dried, 
yielded     16  gnus,    of   a    snow-white    substance    not   y  i 

exainin.  .1. 

The  united  alcoholic  extra,  t-  on  evaporation   ii  a  .1. 
,.;,t, ,r  left    i  owish  syrup,  which   was  successively 

extracted  with  alcohol  of  98,  90,  so.  and  70  per  cent. 
strength.  The  first  extract  left  on  evaporation  of  the 
solvent  a  residue  from  which,  on  twici  crystallising  from 
:..',  pei  cent,  alcohol,  -mall  clusters  of  needli  -shaped  crystals 

were  obtained.      These  were  identified  a-  xylol 

The  portions  soluble  in  dilute  alcohol  yielded  colourless 
crystals,  which  were  purified  bj  crystallisation  from  '.>>  per 
cent,  alcohol,  and  subsequently  from  dilute  alcohol.  They 
an  osasone  melting  at  204  C,  and  a  Itydrasone  melt- 
ing ;,  al  on  oxidation  with  nitric  acid  yielded 
74  per  cent,  of  niucic  acid.  Their  optical  rotation  was 
r01  .17.  but  thi-  wa-  not  constant  in  the  separate 
fractions  crystallising  from  the  mother  liquor,  for  values 
subsequent!]  found  for  [  a  «...  11-5  and  •  l_- 
From  the  quantity  of  mucic  acid  obtained,  the  author  name 
t,,   th inclusion  that  the  sub-tame  wa-  a  galactose,  but 

that  II  OOuld  not  bl   "'  OUUt  "I    It-  lOW  specific 

total ■     On    ihi-   othei   hand    the    melting   point  of   it- 

n-.i/one  an. I  bydrasone, and  the  quantity  of  carbon  dioxide 
yielded  on  fermentation  with  \,:i-t.  agreed  with  I  '•-*■- 1- 

descript I    inactive  [-galactose  (Ber.   25,    1847).       \ 

pletely   inactive    preparation  could    not  be  obtained, 
probsbli  on  account  of  the  presence  of  traces  of ./ 
1 1„  autnoi  believes  this  to  be  the  fir-t  recorded  instance  of 
the  formation  of  inactive  galactose    by  thi    hydi   lysis 
itc.— C.  -V  M. 


Sept.  30, 1S9S.] 
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Sta?-eh,  Estimation  of,  in  Cereals.     C.  J.  Lintner. 
Zeits.  f.  angew.  Chem.  1898,  [32],  725. 

See  under  XXIII.,  page  S78. 

PATENTS. 

Saccharine  Liauids  or  Solutions,  An  Improved  Process  for 
Electrolytieally  Purifying  and  Filtering.  C.  A.  Meygret, 
Paris,  France.     Eng.  Pat.  17,315,  July  22,  1897. 

Electrical  energy  is  employed  in  place  of  animal  charcoal 
in  the  refining  of  sugar,  and  the  apparatus  consists  of  an 
electrolytic  tank  divided  into  parallel  compartments  by 
means  of  vertical  partitions  formed  of  canvas  which  has 
been  steeped  in  fish  glue,  dried,  and  then  dipped  into  a 
solution  of  tannin  in  chromic  acid.  Each  alternate  com- 
partment is  filled  with  the  liquor  to  be  filtered  and  a  carbon 
anode,  while  the  intermediate  compartments  are  filled  with 
water,  and  contain  iron  cathodes.  On  the  passage  of  the 
current,  the  potash  or  other  salts  contained  in  the  sugar  are 
deposited  on  the  cathodes. — G.  H.  R, 


XVII.-BREWING.  WINES.  SPIRITS,  Etc. 

Beer  Yeast,  The  Action  of  O.ri/gen  upon.  J.  Effront. 
Comptes  Kend.  128,  [6],  326—327. 
TnE  author  has  noticed  that  pressed  yeast,  broken  into 
small  pieces,  and  exposed  to  the  air,  has  the  property  of 
absorbing  oxygen  with  a  considerable  evolution  of  heat. 
For  instance,  when  2  kilos,  of  yeast  were  exposed  in  a  layer 
37  cm.  thick,  a  rise  of  temperature  of  36°  C.  was  observed 
after  three  hours.  At  the  same  time  there  was  a  large 
absorption  of  oxygen  and  liberation  of  carbon  dioxide.  The 
phenomenon  is  said  to  be  caused  by  an  oxidising  enzyme 
present  in  the  yeast  cells. 

Since  the  presence  of  other  gases  has  no  effect  on  the 
absorption  of  oxygen  by  yeast,  it  is  suggested  that  this  pro- 
perty may  be  utilised  for  the  qualitative  detection  of  oxygen 
when  mixed  with  inert  gases.  The  test  is  best  carried  out 
by  passing  the  gas  to  be  examined  through  a  flask  filled 
with  alternate  layers  of  yeast  and  pumice  stone.  If  oxygen 
is  present,  a  sensible  rise  of  temperature  is  observed  in  the 
mass  in  the  flask. — J.  F.  B. 

Yeast,  Is  the  Removal  of  Fermentation  Products  of  Prac- 
tical Value  for  the  Investigation  of.'  Allgem.  Anzeig. 
fur  Brau.  14,  [24],  806—807. 

Although  it  has  been  demonstrated  by  Prior  that  by 
completely  ridding  the  fermenting  wort  of  carbon  dioxide, 
Saaz  yeast,  which  otherwise  leaves  a  considerable  propor- 
tion of  unfermented  residue,  has  its  fermentative  powers 
greatly  increased,  it  does  not  follow  that  such  a  course  is 
desirable  in  practice.  On  the  contrary,  the  author  regards 
the  "  vacuum"  process  of  fermentation  as  likely  to  depre- 
ciate the  flavour  of  the  beer,  by  removing  the  finer,  aromatic 
products  of  fermentation,  together  with  the  hop-aroma  ;  and 
he  considers  that  when  the  recovery  of  fermentation  carbon 
dioxide,  for  liquefaction,  &c.  is  desired,  it  is  better  to 
remove  only  the  excess,  leaving  the  beer  to  ferment  under 
ordinary  atmospheric  pressure. 

Again,  beer  made  by  the  vacuum  process  requires  to  be 
carbonated,  and  in  view  of  this,  as  well  as  of  the  fact  that 
there  are  other  available  means  of  accelerating  primary 
fermentation,  it  appears  unnecessary  to  resort  to  this 
process,  more  particularly  since  the  gas  re-introduced  by 
carbonating  is  never  retained  by  the  beer  so  firmly  as  if 
absorbed  under  the  normal  conditions  of  fermentation,  i.e., 
by  a  quiescent  surface  under  direct  pressure  of  the  gas. 
Where  carbonating  is  necessary  the  author  recommends  an 
approximation  to  these  conditions,  by  exposing  the  beer  to 
the  gas  in  flat  vessels  or  half-filled  horizontal  pipes. — C.  S. 

Soluble  Ferment  contained  in  Germinated  Barley  and 
Capable  of  Acting  on  Pectin.  E.  Bourquelot  and 
H.  Herissey.     Comptes  Rend.  1898, 127,  [2],  191 — 194. 

The  authors  find  that  when  pectin  obtained  from  powder  of 
gentian  is  treated  with  diastase  prepared  from  germinated 
barley,  the  product  has  the  property  of  reducing  Fehling's 


solution.  Since  neither  saliva,  which  contains  amylase,  nor 
the  liquid  of  Aspergillus  niger,  which  contains  amylase,  tre- 
halase,  and  other  soluble  ferments,  has  any  action  on  pectin, 
it  is  probable  that  barley  contains  a  special  ferment  which  is 
capable  of  acting  on  pectin.  (See  also  under  XX.,  page 
866.)— E.  W.  W. 

Mall:  Effect  of  Storage  in    Sacks.     K.Michel.     Allgem. 

Anzeig.  fur  Brau.  14,  [24],  805 — 806. 
The  result  of  the  absorption  of  moisture  by  malt  kept  in 
sacks  or  on  the  open  floor  is  to  lower  the  percentage  yield 
of  extract.  Lermer's  investigations  have,  however,  shown 
that  when  stored  in  boxes  and  covered  with  malt  culms,  the 
absorption  of  water  is  greatly  retarded,  the  percentage 
decreasing  from  10-73  at  the  surface  of  the  culms,  to  7-83 
in  the  malt  immediately  below,  and  falling  progressively 
with  the  depth,  so  that  at  7  ft.  only  3-44  per  cent,  of 
moisture  was  found. — C.  S. 

Mori,  Influence   of  Mashing   Methods  on   Constitution  of . 

E.  Jalowetz.  Gambrinus,  25,  [12],  489— 491. 
From  a  series  of  experiments,  made  in  conjunction  with 
Hubert,  on  the  effect  of  varying  the  temperature  and 
duration  of  the  mashing  process  with  different  portions  of 
the  same  malt,  the  author  concludes  that  these  two  factors 
exert  an  important  influence  on  the  carbohydrate  con- 
stituents of  the  wort,  the  general  rule  being  that  a  quick, 
high-temperature  mash  gives  a  small  yield  of  fermentable 
extract,  and  vice  versa.  The  alterations  produced  by 
changes  in  the  conditions  of  mashing  are  such  that  though 
the  final  attenuation  of  two  beers,  mashed  in  different  wavs, 
may  prove  identical,  this  affords  no  guarantee  that  the  un- 
fermentable  extract  is  qualitatively  the  same  in  each.  And 
since  this  circumstance  is  sure  to  influence  the  flavour  of 
the  product,  it  should  be  the  aim  of  the  maltster  to  varv  his 
methods  so  as  to  produce,  from  barleys  of  different  coinpo- 
positiou,  malts  suitable  for  a  uniform  method  of  mashing — 
of  course  when  the  preparation  of  beer  of  constant  type  is  in 
question.  Only  when  the  brewer  is  in  possession  of  a  malt 
exhibiting  an  unfavourable  carbohydrate  ratio  should  an 
alteration  in  the  system  of  mashing  be  resorted  to,  the 
ehauges  then  made  being  regulated  by  the  relative  propor- 
tion of  fermentable  and  non-fermentable  matter  in  the  malt, 
as  revealed  by  analysis. — C.  S. 

Hop  Constituents :  their  Solubility  and  Retention  in  Beer. 
Allgem.  Anzeig.  fiir  Brau.  14,  [25],  841 — 842. 

The  fact  that  the  bitter  principles  of  hops  can,  by  repeated 
solution  in  alcohol  and  reprecipitation  of  the  hop  resin  by 
water,  be  separated  from  the  latter,  proves  their  distinct 
nature,  and  the  solubility  of  this  bitter  principle  demon- 
strates the  great  difficulty  in  the  way  of  removing  an 
excess  of  this  substance  once  dissolved  in  the  beer.  At  the 
•  ame  time  this  property  indicates  the  practicability  of 
washing  bitter  yeast,  and  so  rendering  it  suitable  for  many 
other  purposes. 

The  finer  particles  of  hop  resin  thrown  down  by  water 
from  alcoholic  solution  form  a  very  persistent  haze,  and  the 
fact  that  further  concentration  causes  some  of  these  particles 
to  coalesce  and  subside,  shows  that  no  special  increase  in 
the  amount  of  resin  dissolved  from  the  hops  can  be  expected, 
in  practice,  to  result  from  the  employment  of  boiling  heat. 

— C.  S. 

Wines,  Effect  of  Manganese  Salts  on  the  Colour  of. 
P.  Jacob.  J.Pharm.  Chim.  1898,  8,  [4],  163 — 167. 
Wine  treated  with  its  own  weight  of  manganese  dioxide 
assumes  a  tint  similar  to  that  of  rum,  and  appears  blackish 
by  reflected  light.  The  taste  becomes  disagreeably  earthy. 
The  total  acidity  and  volatile  acids  are  somewhat  diminished, 
whilst  the  cream  of  tartar  and  tartaric  acid  are  considerably 
less.  The  action  of  0"2  per  cent,  of  potassium  perman- 
ganate for  five  minutes,  followed  by  the  addition  of  20  per 
cent,  of  animal  black,  and  immediate  filtration,  gives  a 
coloration  exactly  similar  to  that  of  white  wines,  but  the 
colour  rapidly  fades  until  the  wine  becomes  almost  colour- 
less. Analysis  shows  an  increase  in  ash  and  alkalinity  of 
ash,  decrease  of  total  acidity  from  4  ■  89  to  0-82,  and  dis- 
appearance of  tartaric  acid  and  cream  of  tartar.     Abetter 
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re-ult  is  obtained  by  fining  with  white  of  e£<i  after  the 
action  of  the  permanganate  :  a  wine  of  permanently  good 
colour  is  obtained,  and  the  composition  of  the  wine  is  little 
altered.  After  the  action  of  permanganate  an  apparent 
increase  in  glycerin  is  found;  this  i-  dne  t"  formic  :i- - i< I 
resulting  from  the  oxidation  of  tartaric  acid. — A.  <  .  W. 

Wines  naturally  Salty.    K.  Bonjean.     Bull.  Soc.  t  liim. 
1898,  19,  [15],  719—722. 

The  results  of  a  series  of  analyses  of  grape  juice,  masts, 
and  irinee  prepared  bj  the  author  have  shown  that  the 
jnice  of  the  grape  from  vines  grown  on  a  salty  soil  may  con- 
tain as  much  as  I  -5  grins,  of  chlorine  per  litre,  which  quantity 

sts  in  the  most  and  the  wine.  Sodium  ami  potassium 
salts  exist  in  approximately  equal  proport  e  jnice 

of  these  grapes;  the  potassium  is  partly  precipitated  during 
fermentation,   and  thai   a   preponderance  of  sodium  may 

in  an  unsophisticated  wine.— A.  ('.  W 

Wine  from  Bilberries  and  Honey,  Preparation  of. 
3.  Qraftiau.     Hull.  Assoc.  Bel>ro  lies  (  him.  12,    3],  107. 

In  addition  to  the  honey  wines  already  described  hy  the 
author  (this  Journal,   1897,  8 1 7),  he  has  also  prepared  one 

by    allowing  a  mixture  of    12    litres   of  bilberry    juice   and 

-4  kil"-   of  honej  tc  ferment  sponta usly,  the  honey  being 

ssarj  on  account  of  the  low  Bugar  content  (5  per  cent.) 

nf   the   fruit     The  mixture   was   stored   vinery,   the 

temperature    of    "Inch    favoured    the    reproduction    and 

development  of  the  indigei -  yeasts.     Primary  fermenta- 

ib  .nt  a  fortnight,  and  after  the  lapse  of 
another  week  the  liquid    ■  into  another  recipient. 

which  was  then  stored  in  the  cellar  about  nine  months  to 
mature  for  bottling. 

The   finished    wine    is    clear,  rich  in  colour,  and  of 

hibiting  a  Btrongly  developed  "  bouquel  "  of 
bilberries.  It  contain-  a  high  percentage  of  alcohol,  tannin, 
and  a  sufficient  quantity  of  extract,  an. l  i-  therefore  able  to 
hear  prolonged  -  I  .  s. 

Phlobaphtne  of  the  Grape.      A.  Girard  and  Lindet.     Hull. 

•■  19,  [13],  583— S84. 
In  a  former  paper  (Bull,  du  Mini-tire  de  I'Agricul.  1895, 
69  1 1  the  authors  noted  the  occui  rence  ol  a  hitter  substance 
in  the  skin,  stalk,  and  pips  of  the  gi  ipes  from  different 
French  vines,  which  was  invariably  round  associated  with 
i  ninin,  and  which  they  then  termed  "  resinous  matter." 
have  since  proved  its  identity  with  the  phlobaphene 
which  lit 1 1  extracted  from  oak- hark  ami  From  hops,  ami 
which  he  regarded  ns  the  anhydride  of  tannin 

i 'him.  26,  Hi;  35,619;  40,549).     I tier  to  obtain  il 

in  a  fairly  pure    tate,  the  stalks  oi  pips  are  l,  ft   in  tact 

with  Blhei  al  53  C.  until  the  liquid  separates  into  two 
en  The  lower  oi  these  is  withdrawn,  evaporated  in 
vacuo  over  calciom  chloride,  and  the  phlobapl precipi- 
tated bj  tin  addition  ,.f  water  ;..  the  syrup  The  precipitate 
is  washed  free  from  tannin,  and  dried  bj  i  tpo  ire  on  a 
porous  tile,  and  finally,  in  vacuo,  over  sulphuric  acid.  \- 
thns  obtained,  Il  is  a  brown  powdei  bul  sbghtlj   soluble  in 

cold  water,  a soluble  in  hot  water,  soluble  in  al 

■  ili.  rand  in  alkalis,  from  which  it  is  precipitated  on  the 
ad.litionofaii.lv  Is  is  evident  iron.  ;  f  prepa- 
ration, it  i-  SOlubll                                 :    Solul -  o 

precipitated  on  the  addition  oi   water,     it   i-  precipitated 

from  it-  solul -  b)  bromine-water,  sodii ihloride,  ami 

ammonium  chloride.     It  gives  a  green  coloration  with  iron 
salu   precij  I    •-  albumin  and  gelatin,  and  yields   proto- 
d  with  potash,     All  these  properties 
of  i  hlobapbene,  and  the  formula 

1       II     I'      'i-  thl     -vine  a- 

thai  given  bj  Etti. 

On   boiling    the   acid   soluti f    -talk-  and  pips  from 

which  the  phlobapheue  has  been  extracted,  l  reddish  snb- 
stance  i-  deposited,  which  also  has  the  composition  and 
properties  of  phlobapheni  All  i  mnina,  bul  especially  oak 
lannin  (Grabowski,   Bo  aim.  35,  61 

ibid.,  40,  549),  yield  i    red    compound    when 

boiled  with  mid-  (Quercic  Red,  5tc.).  The  authors  have  not 
found  that  reducing-tugars  arc  formed  ander  these  condi- 
i  ms,  thongh  Etti  and  others  have  attributed  the  reduction 


to  the  presence  of  levulin.     The  sum  of  the  quantities  of 
tannin  and  phlobaphene   is    often   a   constant,  any  deerea 
in  the  amount  of  the  former  beinj:   balanced  by  an  inereu 
in  the  latter,  and  The  authors  consider  that 

is  not  improbable  that  the  reserve  tannin  of  the  plant   is 
the  form  of  the  anhydride  phlobaphene. — C.  A.  M. 

Volatile  Acids  produced  in   u    Fermentation,  Formulte  fa 

I      :>iuling  by  tlit  Duclaux  Method.     Bordas  ami  l'ac 
kowski.    La  Biere,  6,  [6 

See  under  XXIII.,  page  879. 

Mtilti/I  All  oho!  in  Ethyl  Alcohnl.  Recognition  and  Estima- 
tionof.    A.  Trill.it.    Comptes  Bend.  1898, 127,  [4 
Sec  under  XXIII.,  page  >' 

Spirits,   Detection  of  Rrnatured  Sjirit   in.     II.  Herxfeld. 

Z.its.   fur   uffentl."  (hem.  4,  38'.'  ;  (hem.  (Vutr.  I- 
[2],  133. 

See  under  XXIII.,  page  876. 

italic  Acid,  Determination  <./,  in  Grapi  Juia      A.  (lirard 

and  Lindet.     Bull.  Soc  Chim.  1898, 19,  [13], ."».".. 

See  uniUr  XXIII.,  poor  877. 

PATENT8. 

Alcohol  by  Saccharificaiion  and  Fermentation  by  Mum- 
dinar,  iiml  Apparatus  therefor;  Improved  Process  for 
tin  Manufacturi  ../.  A.  Collet t. .  til-,  and  A.  Boidin, 
Seclin  (Nord),  France.     Eng.  Pat.  18,053,  June  10,  i-   - 

Tin-  hag  reference  to  a  previous  specification  (No.  19,8 
this  Journal,  1898,  188),  and  has  the  object  ol  rendering 
the  process  there  described  continuous.  1'he  mash,  sterilised 
by  the  heat  of  steam  ander  pressure,  passes  through  a  re- 
frigeratoi  into  the  fit -t  of  a  series  "i  vessels,  where  it  i- 
inoculated  with  the  required  mould.  As  soon  as  the  liquid 
reaches  a  certain  level,  il  passes  on  into  the  second  vessel, 

where  the  Same  mould   may  be  allowed  to  continue  to  act  ..r 

ash  mould  introduced  at  will.     In  like  manner  it  pat 
into  the  third  vessel,  and  so  on,  throughout   the  series, 
which  in  tin  illustration  consists  of  live   vessels.     The  in- 
troduction of  the  moulds, or  mould- ami  yeast, is  so  arranged 
that  the  saccharification  take-  place  in  the  earl 
and    the    fermentation    in    the   later,  the   liquid    II 
las)    vessel    completely    fermented       The   interior  of    the 
steriliser,   refrigerator,   and    vessels,   and    their  connecting 

pipes,  are    all    tendered  sterile   before  the  cotulncl' 

the  process;  aud  in  order  to  avoid  any  infection  through 
the  valve  of  the  -tcrili-er  not  fitting  quite  tightly,  two 
valve-  are  placed  on  it-  discharge  tube,  ami  -team  pressure 
a    excess   of    thai    t  the    steriliser   introduced 

between  them.  —  ('.  A.  M. 

XYIII.-F00DS ;  SANITATION.  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(A.)—  FOODS. 

Millet,  The  Composition  and  Alimentary  Valut  of.   Ballaral. 

Comptes  Bend.  1898,  127,  [4],  289— 840. 
Tin    following   table  gives   the   maximum  and   mlnhnnm 
quantities  foul  d  of  ■  ach  constituent  alter  an  examination  ■  ' 
the  prinoipal  varieties  of  millet:  — 




ami. 

H                

Pi  I  i-iit. 
lulu 

.run 

1     Ml 

O'OM 

Per  i 
It'M 

16*04 

(Ydlulos.- 

la-t:i 

ircf.is 

-  A.  <     \\  . 
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Furfural  from  Starch  and  its  Derivatives,  Formation  of. 

F.  Sestini.     L'Orosi,  21,  109—113;  Chera.  Centr.   1898, 

2,  [3],  182 
If  bread  crust  be  heated  in  a  tube,  furfural  begius  to  form 
at  no° — 115°  C. ;  if,  on  the  other  hand,  bread  crumb  be 
heated,  furfural  does  not  begin  to  form  till  about  1505  C. 
The  author  discusses  the  question  whether  the  furfural  in 
these  experiments  owes  its  origin  to  the  admixed  pentosans 
or  to  the  starch.  Gridkoff  states  that  starch  and  cellulose 
form  no  furfural  by  distillation  with  dilute  sulphuric  acid, 
but  the  author  shows  that  starch  heated  dry  at  about 
200°  C,  and  in  presence  of  acid  at  about  1005  C,  yields 
furfural.  Thus  the  furfural  formed  by  heating  bread,  may 
arise  from  the  starch  as  well  as  from  the  pentosans.  As 
furfural  is  formed  in  not  inconsiderable  quantities  by  the 
dry  distillation  of  carbohydrates,  even  in  absence  of  acid, 
this  circumstance  should  not  be  overlooked  in  the  analysis 
of  foods  by  Tollens'  method. — A.  S. 

Butter,  Variations  in   Composition  of.     C.  Masson.     Bull. 

Assoc.  Beige  des  Chim.  12,  [S],  108—109. 
In  the  course  of  an  investigation  carried  on,  under  the 
auspices  of  the  Belgian  Government,  in  order  to  ascertain 
the  fluctuations  in  the  composition  of  butter,  a  sample 
analysed  at  Momignies  gave  the  abnormal  values  :  non-vola- 
tile fatty  acids  (Hehner),  91-2;  volatile  fatty  acids  (Reiehert- 
Meissl),  20-0  ;  refractometer  index  (Abbe-Zeiss)  at  40°  C., 
46-2.  A  cheek  sample  prepared  by  the  author  from  milk 
from  the  same  dairy,  ten  days  later,  gave  the  corresponding 
values  as  90-9,  22  2,  and  44- 5  respectively,  figures  which, 
according  to  the  table  published  by  Girard,  would  indicate 
an  adulteration  with  42-5  per  cent,  of  margarine.  The 
values  determined  in  a  butter  of  the  same  origin  six  weeks 
afterwards  were:  non-volatile  fatty  acids,  87-5;  volatile 
fatty  acids,  35-6;  Abbe-Zeiss  index,  42 '5. 

From  these  differences  the  author  concludes  that  the 
degree  of  purity  of  a  butter  cannot  be  reliably  computed 
from  its  chemical  composition  alone. — C.  S. 

Margarine,  Denaturing.     J.  YVauters.    Hull.  Assoc.  Beige 
des  Chim.  12,  [2],  58—69. 

After  reviewing  the  various  methods  proposed  for  the 
denaturing  of  margarine  and  the  evidence  gathered  by 
Andre  in  respect  of  same,  the  author  expresses  the  opinion 
that  the  addition  of  sesame  oil  is  the  one  most  likely  to  be 
adopted  in  Belgium,  although  a  better  quality  product  can 
be  obtained  by  the  use  of  earthnut  (arachis)  oil,  which  will 
be  precluded  because  the  addition  of  the  two  kinds  of  oil  is 
impracticable.  Pheoolphthalein  he  regards  as  unsuitable, 
owing  to  the  existing  doubts  as  to  its  harmlessness  ;  and  he 
would  prefer  the  obligatory  employment  of  some  such 
colouring  matter  as  turmeric,  which  cannot  be  removed 
without  altering  the  character  of  the  margarine,  whilst  the 
use  of  this  pigment  for  butter  could  be  prohibited,  thus 
preventing  the  adulteration  of  the  latter  product  by  the 
former.  In  any  case  the  repression  of  fraud  is  only  pos- 
sible by  international  agreement  respecting  the  means  of 
denaturation  to  be  adopted. — C.  S. 

Natal    Tea,   Note    on    the   Analysis  of  Five  Samples  of. 
V.  E.  Sage.     Pharm.  J.  1898, '[1466],  106. 

Fivk  authentic  samples  of  Natal  tea  afforded  the  following 
analytical  figures  :  — 


Sample. 

1. 

2. 

3. 

4. 

*• 

Per 

Cent. 
2-95 
8-1 

24 'til 
4'24 

39-90 
8-19 
5-30 

Per 

Cent. 

2-78 
W8 
23-54 

445 
41-57 

7-95 

5-25 

Per 

Cent. 

334 
10-7 
19-32 

4-95 
38-31 

9-19 

5-61 

Per 

Cent. 
2-94 
8-9 

24-91 
4-4H 

41-21 
9-3li 
5-63 

Per 

Cent. 

3-03 

6-7 
22-62 

4-38 
36-78 

9-57 

5-26 

Vegetable  extractive  matter. 
Inorganic  extractive  matter. 
Total  extracted  by  water. . . . 

The  designation  of  these  samples  was:  No.  1,  "Flowery 
Pekoe";    No.    2,     "Golden    Pekoe";     No.    3,  "Pekoe 


Souchong "  ;  No.  4,  "  Pekoe "  ;  and  No.  5,  "  Broken 
Pekoe." 

The  percentage  of  tannin  in  these  teas  was  found  to  be 
much  lower  than  in  Indian  samples  ;  in  each  case  the  ash 
contained  a  notable  proportion  of  manganese. — J.  O.  B. 

PATENTS. 

Food  for    Animah,    The   Production    of  a.     C.   Estcourt, 
Manchester.     Eng.  Pat.  19,979,  Aug.  31,  1897. 

Claim  is  made  for  a  mixture  of  a  saccharine  material,  such 
as  molasses,  with  an  albuminous  substance,  such  as  dried  or 
clotted  blood,  either  by  themselves  or  mixed  with  an 
absorbent  material,  such  as  bran  or  brewers'  grains. 
Suitable  proportions  are  one  part  of  albumin  or  dried  blood, 
with  one  part  of  molasses,  and  one  part  of  absorbent 
material.  It  is  stated  that  such  preparations  can  be  kept 
for  a  considerable  time  without  undergoing  alteration. 

— C.  A.  M. 

Food  for  Human  Consumption,  The  Production  of  a  Neic. 
C.   Estcourt,   Manchester.     Eng.   Pat.    19,980,  Aug.  31, 

1897. 

This  food  consists  of  an  albuminous  substance,  preferably 
fresh  blood,  inixed  with  a  saccharine  substance,  such  as 
molasses,  treacle,  or  "  natural  or  artificial  sugars."  Suitable 
proportions  mentioned  are  20  parts  of  molasses,  or  its 
equivalent  of  saccharine  matter,  with  80  parts  of  fluid 
blood,  or  its  equivalent  of  albuminous  matter.  The 
mixture  can  either  be  used  alone  or  in  combination  with 
other  food  substances.— C.  A.  M. 

(B.)— SANITATION  ;   WATER  PURIFICATION. 

Water,  Purification  of,  for   Drinking  Purposes.     P.  Gui- 
cbard.     Hull.  Soc'  Chim.  1898, 19,  [13],  588—592. 

In  the  author's  opinion  all  water  intended  for  drinkiug 
ought  to  be  purified  by  the  consumer  immediately  before 
use.  Filtration  through  porcelain  candles  has  been  widely 
adopted  for  the  purpose,  but  has  the  drawback  that  unless 
the  filters  are  frequently  cleansed,  they  become  ineffectual, 
and  after  a  few  days'  use  allow  bacteria  to  pass  through. 
Moreover,  the  filters  do  not  remove  any  noxious  soluble 
organic  compounds  that  may  be  present.  Hence  the 
author  prefers  to  use  a  chemical  method  of  purification 
before  filtration.  Girard  and  Bordas  (this  Journal,  1895, 
881)  recommended  treating  the  water  with  calcium  per- 
manganate, aud  then  filtering  through  a  mixture  of  animal 
charcoal  and  lower  oxides  of  manganese.  The  permanga- 
nate is  decomposed  by  the  organic  matter  with  the  formation 
of  calcium  carbonate  and  manganic  oxides,  which  are 
reduced  by  the  organic  matter  or  by  the  charcoal  to 
manganous  oxides.  The  author  finds  that  the  addition  of 
the  manganese  oxides  is  superfluous,  aud  that  filtration 
through  animal  charcoal  alone  is  quite  sufficient  to  purify 
the  water  after  the  treatment. 

He  has  examined  the  action  of  permanganates,  and 
especially  of  calcium  permanganate,  on  various  kinds  of 
organic  matter.  Gum  causes  reduction  in  the  cold,  but  the 
oxide  of  manganese  produced  remains  in  solution,  probably 
in  the  form  of  a  compound  similar  to  that  formed  by  iron 
oxide  with  saccharine  matter.  Starches  reduce  calcium 
permanganate  rapidly  at  first,  but  the  rapidity  of  reduction 
soon  decreases.  Cellulose  and  allied  substances  cause 
hardly  any  reduction,  and  the  addition  of  precipitated 
manganic  oxide  and  of  charcoal  is  without  influence  on  the- 
result.  Rice  and  millet  grains  and  powdered  cork  reduce 
calcium  permanganate  very  rapidly,  and  the  reduction 
process  continues  for  several  days.  The  author  attributes 
the  great  reducing  power  of  these  substances  to  the  presence 
of  nitrogenous  compounds.  Gelatin  causes  reduction  and 
forms  a  soluble  compound  with  the  reduced  manganese 
oxide.  Coagulated  white  of  egg  forms  a  similar  compound, 
which  is  decolorised  by  animal  charcoal,  whilst  in  the  case 
of  the  organic  substance  of  bone — "osseine" — the  reduced 
oxide  remains  insoluble. 

Animal  and  vegetable  charcoal  cause  great  reduction 
especially  the  former ;  but  the  reducing  process  is  not 
indefinite,  and  ceases  after  the  addition  of  a  certain 
quantity  of  permanganate.     In  the   experiments  made  by 
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the  author  the  following  amount  of  reduction  was  caused  by 
these  charcoals  after  boiling  tor  In  minutes  in  a  neutral 
liquid  :  — 

Permanganate 
reduced. 

1  arm.  of  charcoal  (poplar)  washed "'"72 

animal  charcoal  QOl  washed 0*23 

„                  „                    ..        recalcined.    0"05 
washed 0  L0 

Animal  charcoal,  on  treatment  with  hot  or  cold  water, 
yields  organic  substances  which  reduce  permanganate. 
According  to  Bobierre,  animal  charcoal  has  the  following 
percentage  composition: — Carbon  (containing  from  G  to  7 
per  cent,  of  nitrogen),  10-8  ;  calcium  phosphate,  817; 
carbonate,  8"0;  silica,  2-8j  alumina  and  iron,  t>-7; 
magnesia,  o-;.' ;  soluble  -alt-,  0'8.  As  a  rule  it  contains 
from  7  to  10  per  cent,  of  water.  According  to  some 
authorities,  animal  charcoal,  even  when  recalcined,  always 
retains  a  little  organic  matter,  which  can  only  be  removed 
by  fusion  with  potash  ;  hut,  according  to  others,  it  loses  all 
it-  organic  matter  on  calcination. 

Precipitated  oxide  of  manganese  dors  not  reduce  per- 
manganate in  the  cold,  either  alone  or  with   charcoal.     A 

■  many  metals  cause  more  or  less  reduction,  but  a-  a 
rule  the  reducticn  i-  very  -low,  as  in  the  case  of  magnesium, 
aluminium,  zinc,  copper,  tin,  and  lead.  Iron,  however, 
which  reduces  permanganates  but  slowly  at  first,  gives 
more  and  more  rapid  reduction  as  the  mef  il  becomes 
oxidised  The  author  attributes  this  to  the  formation  of 
ferrous  oxide  or  to  the  hydrogen  formed  by  the  action  of 
the  iron  on  the  water.  Iu  addition  to  calcium  carbonate,  a 
rust  is  formed  during  the  reaction  in  which  ferrous  oxide 
can  he  detected,  and  also  manganic  Oxide,  thouch  the  latter 
do,-s  not  appear  to  be  a  necessar]  factor  in  (he  process. 
The  liquid  docs  not  retain  either  iron  oxide,  organic  matter, 

<>r  in  though  sometimes  verj  slight  traces  of  iron 

can  In  detected  by  means  of  sulphocyanide  after  the  oxida- 
tion.    Attempts  to  accelerate  the  reaction  by  coupling  tin- 
iron  with  another   metal,  such   as   tin,  copper,  or   zinc   and 
,  did  not  give  as  good  results  as  the  iron  by  itself. 
In  the  application  of  this  reaction  to  the  purification  of 
'ill  scale,  the  author  adds  calcium   perman 
tate   hi  excess  and  then  filters  the  water  through  a  bed 
composed  of  finely  granulated  pnmice  stone  mixed  with  iron 
tilings  or  granulated  iron.     As  Boon  as  the  iron  becomes 
rusty    ii.,.,  in   ahout    two  days),  the  filter  bed   beco 
active  and  decolorises  the  water.     Using  a  Mariotte  flash 
with  a  tubnlure  near  the  bottom  as  the  filtering   flask,  it   is 
possible  to  obtain  aol  less  than    I   litres  of  purified  water 
in  12  hours  bj  this  process.    C.  V.  M, 

Lead  Pipes,  The  Cause  and  Prevention  of  thi  Action  of 
Water  on.  A.  Liebrich.  Zeits.  angew.  Chem.  1898,  [80], 
7u:i-  704. 

in'   watei  supply,  the  action  of  which  on  the  leaden  conduit 
pipes  wa~  the  immediate  object  of  the  author's  eipi  riments, 
was  derived  from  Band}  strata  beneath  marshy  ground  i 
the    North   Sea.     It  was  characterised   by   an   abseno 

carbonates    and    by   its  richness   i ganic   matter   and 

nitrates,     It  bad  tho  following  composition   in   nigrms.  per 

litre:  —  Drj  residue,  850  to  880 ;  residue  on  ignition,  17i> 

190;    chlorine,    10  to  10 ;    nitric  acid,  40  to  60;    sulphuric 
23  to  27  ;    lime,  25  to  30;    magnesia,  -  to  IJ  ;    silica, 
20  to  28  :  ammonia,  0  :    nitron    acid,  0     i  ivygi  n,  14  ; 
carbonic  acid,  57.     The  residue  obtained  by  evaporating  a 

litre  down  to  a  few  c.c.  bad  a  faintly  acid  reacti whirl, 

was  attributed  to  the  presence  of  organic  i  humic 
The  a  itlioi  confirms  Mailer's  statement  a-  to  the  simul- 

i  of  oxygen  and  carbon  dioxide-  l g  the 

chief  essential  factors  in  the  action  ol  watei  upon  lead.  By 
removing  the  oxygen  with  sodium  sulphite,  the  carbon  di- 
oxide, even  when  pn  sent  in  large  i  x.  ess,  has  do  infi  u 

and  a   stn.dl  qua  l 

dioxide  ex  eatraining  influence  is   regarded  by  the 

author  as  incorrect,  for  hi  finds  that  a  conij  .dot 

the  free  acid  gives  the  best  results.     Whilst  n  cognising  the 

■  b  il  a  sot;  w  r.  i  has  i  natural  ti  adencj  to  attm  k  pure 
lead,  be  states  thai  there  is  also  no  doubt  thai  a  hard  water 
in  the  pi '  m  in .  of  carbon  dioxide  and  air  ran  als.i  dissolve 
lead,  though  the  quantity  dissolved  i~  only  trifling. 


It  was  found  experimentally  that  the  water  in  question 
when  left  in  contact  with  tubes  of  pure  lead  for  12  hours, 
dissolved  over  30  nigrms.  of  lead  per  litre.  Addition  of  an 
excess  of  calcium  carbonate  to  combine  with  the  free  carbon 
dioxide  did  not  completely  prevent  the  action,  the  water 
still  dissolving  several  nigrms.  after  standing  over  night. 
Experiments  were  then  made  in  which  sodium  carbonate 
was  sulistituted  either  partially  or  completely  for  calcium 
carbonate  with  the  object  of  obtaining  a  more  rapid  neutrali- 
sation. 

From  these  experiments  the  author  concluded  that  with 
that  particular  water,  at  any  rate,  the  addition  of  sodium 
carbonate  was  more  effectual  than  that  of  calcium  carbonate. 
The  practical  application  of  this  conclusion  to  the  treatment 
of  the  water  on  the  large  scale  was  quite  successful,  and 
by  the  addition  of  a  quantity  of  sodium  carbonate  approxi- 
mately sufficient  for  neutralisation,  the  action  of  the  water 
on  the  lead  was  prevented  without  the  water  being  rendered 
alkaline.— C.  A.  M. 

Sewage,  Filtration  of;  First  Report:  The  Bacterio- 
logi  nl  Examination  of  London  Crude  Sewage.  V. 
Clowes.  Issued  by  the  London  County  Council,  June  16, 
1898. 

Tins  paper  is  the  first  report  to  the  .Main  Drainage  Com- 
mittee on  some  experiments  which  are  bring  carried  out  by 
the  author  and  l>r.  A.  ( '.  Houston  on  the  treatment  of 
London  sewage  by  filtration  through  coke.  Pending  the 
installment  of  the  filters,  a  thorough  examination  of  the 
nature  and  number  of  the  organisms  present  in  the  crude 
unfiltered  sewage  at  Barking  and  Crossness  has  been  mule. 
A  description  is  given  of  the  experimental  methods 
employed  for  the  cultivation  and  isolation  of  the  different 
forms  of  bacteria  met   with  in  i  a  Bummaryof 

the  results  obtained  follows,  together  with  details  of  the 
experiments  arranged  in  a  tabular  form. 

The  sewage  at  Harking  contained  on  an  average  nearly 
four  million  bacteria  pet  1  c  c.  nd  882  spores,  whilst  that 
at  Crossness  contained  three  and  a  halt'  million  bacteria, 
and  865  spores  per  l  i.e.     The  large  quantity  of  factory 

refuse  which  find-  its  way  into  London  Sewage  would 
therefore  appear  to  have  no  inhihitive  effect  ou   the  growth 

of  bacteria 

The  number  of  liquefying  bacteria  present  In  the  sewage 
was  rather  difficult'  to  estimate,  us  they  often  liquefy  the 
gelatin  plate  before  the;  can  be  counted.  It  is  estimated 
that  London  crude  sewage  contains  over  400,000  liquefying 

i    isms   per    1    C.C.      Probably,    though    not     necessarily. 

these  organ  lit   tefj  gelatin   plaj  a   leading  part 

in    disposing   ol    the   solid  matters  of  the  sewage,  and  a 
study  of  them  is   for   this  reason  of  special  importance. 
Mam  organisms  are  capable  of  acting  under  both  aerobic 
and  anaerobic  conditions,  and  in  the  disposal  of  sew 
aerobic  putrefaction  is  to  be  preferred  because  the  gas 
products  are  less  offensive. 

\i  ong  the  species  found  and  recognised  were: — 
/;.  Enteritidis  Sporogenes,  which  was  fairly  numerous, 
/.'.  Colt  Communis  in  very  large  numbers,  large  quantities 
of  various  "  protean  forms,*1  differing  somewhat  from 
Proteus  Vulgaris,  which  rapidly  liquefy  gelatin  with  the 
evolution  of  gas.  Besides  these,  />'.  fluorescens  liquefaciens 
and  non-tique/acietis  were  present,  but  comparatively  i 
and  in  some  cases  tiny  could  not  In-  isolated.  Bacteria 
closely  allied  io  /,'.  I  'oil  (  'vmmunis  of  the  same  group  hut 
differing  in  details  were  also  found,  and  small  quantini 
II.  atycoides,  /-'.  Subtilis,  and  li.  Mesentericm  were 
detected.     The  occurrence  ol    Sarcinae,  i' easts,  and  M 

was  rate. — .1 .  F.  U. 

Ifilriti  ..  Estimation  of,  in   Water.     1).  tie  Paepe.     Bull. 
Assoc.  Beige  des  ('him.  12,  [8],  98. 
.     Will.,  pdgi  B75. 

•  \  ii:m>. 

.    ,,//,,  r   Liipiiiis,    Impts.    in    Apparatus  for    the 
I       Urn  nl  of.      i  ii  i  .mill  in .  and    A.  .1. 

.Martin,  all  of  Exeter.     Eng.  Pat.  22,965,  t  let.  6,  I 

invention   embodies  improvements    in   the   uppari 
described   in   the  patent-   3003   and    23,012   ol    lsuo   (this 
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Journal,  1897,  459  and  753).  It  comprises  the  following 
claims  in  combination  with  two  or  more  receptacles  :  — 
(1.)  A  means  of  controlling  the  supply  and  discharge  of 
each  receptacle  consisting  of  a  pair  of  independent  buckets, 
so  constructed  that  the  overflow  of  one  receptacle  fills  the 
bucket  whose  descent  actuates  the  supply  valve  of  a  second 
receptable ;  whilst  the  other  bucket  which  actuates  the 
discharge  valve  of  the  receptacle  is  filled  by  the  overflow  of 
that  receptacle.  (2.)  An  aperture  which  regulates  the  flow 
into  such  bucket.  (3.)  A  means  of  varying  such  aperture, 
such  as  a  cock  or  detachable  nuzzle.  (4.)  A  regulating 
cock  or  nozzle  on  the  pipe  which  supplies  the  bucket 
actuating  the  discharge  valve.  (5.)  A  series  of  overflow 
pipes  each  fed  from  one  receptacle,  and  conveying  liquid 
which  works  an  apparatus  supplying  another  receptacle,  so 
that  the  several  receptacles  are  filled  and  discharged  in 
rotation.  (6.)  The  connection  of  such  overflow  pipes  into 
a  continuous  ring  having  branches  with  3-way  cocks  to 
the  several  receptacles,  so  that  the  supply  to  any  one  of 
them  may  be  cut  off  at  will.  (7.)  Valves  or  cocks  to  cut 
any  one  receptacle  out  of  the  series.  (8.)  A  check  valve 
to  prevent  liquid  passing  back  from  the  continuous  ring  into 
a  receptacle  thus  cut  out.  (9.)  A  check  valve  or  valves  on 
the  overflow  pipe  or  pipes  of  the  receptacle  cut  out  of  the 
series,  which  without  interfering  with  the  overflow  prevents 
the  return  of  the  overflowing  liquid  iuto  that  receptacle. 

— C.  A.  M. 

Filtering    11  ater,   Tmpis.   in    Apparatus  fur.     A.    Puech, 
Mazamet  (Tarn).     Eng.  Pat.  11,049,  May  14,  1S98. 

Ax  arrangement  of  plant  for  filtering  large  quantities  of 
water.  Several  compartments  or  tanks  are  arranged  in 
groups  or  separately  and  at  the  same  level,  and  are  prefer- 
ably rectangular  in  shape.  Each  tank  has  a  false  bottom 
of  perforated  sheet-metal  carried  by  masonry  or  iron 
supports.  The  bottom  is  of  lime,  concrete,  or  cement,  and 
slopes  rapidly  down  to  one  end,  and  from  the  sides  towards 
the  centre.  At  each  inlet  and  outlet  end  is  a  masonry 
trough  separated  from  the  compartment  by  a  partition 
having  a  valve  or  valves  at  its  lower  part.  The  holes  in  the 
false  bottom  vary  in  size  in  each  compartment.  The 
filtering  material  is  gravel,  and  the  particles  forming  the 
layer  for  each  compartment  also  vary  in  size.  The  water 
to  be  filtered  passes  in  succession  through  each  compartment, 
passing  first  through  the  coarsest  layer,  and  lastly  through 
the  finest.  The  arrangement  of  valves  is  such  that  the 
beds  may  be  cleaned  whilst  in  position,  and  thus  used 
indefinitely  without  removal,  directions  for  doing  this 
being  given.  The  filtering  process  is  not  stopped  when  one 
compartment  is  being  cleaned  out. — It.  S. 

XIX.-PAPEE,  PASTEBOARD.  Etc. 

Waste  Liquor  from  Sulphite  Wood~Pulp  Manufacture. — 
IV.  H.  Seidel  and  L.  Hanak.  Mitt,  des  tech.  Gewerbe- 
Museums  in  Wieu,  8,  1898,  [11  and  12],  337—347. 

In  continuation  of  their  previous  work  (this  Journal,  1898, 
596)  the  authors  now  find  that  free  furfurol  is  a  not  incon- 
siderable constituent  of  the  sulphite  liquor,  its  presence 
being  identified  by  extracting  with  ether,  adding  aniline, 
and  after  evaporating  the  ether,  adding  hydrochloric  acid, 
when  the  furfurol  reaction  is  distinctly  obtained.  Hence 
the  previous  statements  require  modification,  since  the 
whole  of  the  furfurol  present  does  not  originate  from  pen- 
toses or  pentosans.  The  presence  of  these  substances  is, 
however,  proved  by  the  phloroglucine  reaction,  and  by  the 
fact  that  after  distillation  with  hydrochloric  acid,  the 
following  substances  gave  furfurol  : — thick  liquor  (sulphite 
liquor  evaporated  to  28°  B.),  the  solid  precipitated  b}'  salt 
or  by  alcohol,  the  dry  residue  from  the  thick  liquor,  and 
finally  the  dry  residue  of  the  filtrate  after  precipitating 
with  alcohol. 

In  order  to  remove  sulphur  from  the  organic  substance 
contaiued  in  the  liquor,  the  latter  was  treated  with  bleaching 
powder  on  the  water-bath,  filtered  from  gypsum,  barium 
chloride  added  to  the  filtrate,  the  barium  sulphate  filtered 
off,  aud  the  solution  evaporated.  The  product  obtained  is 
exceedingly  hygroscopic,  is  free  from  sulphur  and  reduces 


Fehhng's  solution  strongly.  The  quantity  of  oxidising 
agent  necessary  for  this  operation  is  too  large  to  allow  the 
method  to  be  employed  for  rendering  the  sulphite  liquors 
innocuous.  Experimental  evidence  showed  that  chemically 
the  recovery  of  the  sulphur  is  a  simple  matter,  but  tha't 
advantage  could  only  be  taken  of  this  technically  when  it 
is  possible  to  utilise  the  organic  substance  of  the  sulphite 
liquor  for  heating  purposes.  With  regard  to  the  reducing 
action  of  the  sulphite  liquor,  this  is  not  due  to  the  suB 
plmrous  acid,  but  to  the  organic  substance  containing 
sulphur.  Sulphite  liquor  reduces  completely  Methylene 
Blue,  Indophenol,  and  indigo,  and  gives  with  1  ■  1'  dinitro- 
naphthalene  a  lilac,  and  with  the  1  ■  4'  derivative  a  brown 
dyestuff  (sec  under  VI.,  page  844).  A  further  use  for  sulphite 
liquor  consists  in  employing  the  organic  sulphur  compound 
as  a  substitute  for  cream  of  tartar  on  alumina  and  chrome 
mordants  for  wool. 

Various  schemes  have  been  proposed  in  order  to  render 
the  sulphite  liquor  harmless,  either  by  rendering  the  lye 
innocuous  by  evaporation,  by  recovering  the  sulphur,  or  by 
utilising  for  other  purposes  the  organic  substances  formed 
from  the  non-cellulose  portions  of  the  wood  in  the  boiling 
process.     According  to  the  first  method,  patents  have  been 
taken   out   in   Germany  for  treating   the   liquor  with  lime, 
saturating   with   carbonic  acid,  and  evaporating  the  filtrate 
in    a    vacuum   or    multiple-effect     apparatus,     or     else    by 
employing  a  particular  form   of  evaporating  plant.     The 
liquor  is  evaporated  to  about  30    ]!.,  when  it  contains  more 
than  50  per  cent,  of  dry  substance,  and  is  mixed  with  wood 
shavings  and  burned.     In  order   to   effect  this  evaporation, 
about  nine  times  the  quantity  of  water  has  to  be  evaporated 
compared  with  the   dry  substance  obtained,  and  the  calori- 
metrie  value  of  the  fuel  produced  is  only  about  60  per  cent, 
of  that  of  a  medium  coal.     With  regard  to  the  recovery  of 
sulphur,  most  investigators  have  assumed  that  the  liquor  eon- 
tains  considerable  quantities  of  free  and  combined  sulphurous 
acid.    An  exception  is  Drewsen's  method  (Ger.  Pat.  67,889), 
in  which   the  liquor  is  heated   with    caustic  lime    under  a' 
pressure  of  six  atmospheres,  when  the  residue,  consisting  of 
calcium  sulphate  and  monosulphite,  together  with  insoluble 
organic  matter,  is  employed  in   place  of  limestone  for  the 
preparation  of  fresh  bisulphite  lye.     The  filtrate  is  alloivtd 
to  inn   to  waste.     The    utilisation   of   the    liquor  for  other 
purposes  apart  from  such  suggested  uses  as  for  cattle  food, 
conversion  into  the  benzoyl  compound,  or  the  formation  of 
an  antiseptic   product  by  condensation  with  formaldehyde 
depends  upon  the  isolation  of  a  tanning  or  a  sizing  material. 
It  is  well  known  that  ferric  chloride  gives  a  decided  reaction 
with  sulphite   liquor,  and  hide  powder  absorbs  28  per  cent, 
of  the  dry  residue.     Mitscherlich,  by  precipitating  sulphite 
liquor  -with  a  solution  of  inferior  horn,  clan  s,  hoofs,  &c.  (in 
water  at  100°  C.)  obtained  a  substance  which  dissolved  in 
soda  is  used  for  sizing  purposes.     Cross  and  Bevan  (Eng. 
Pat.  1548  of  1883)  obtained  a  similar  product  from  sulphite 
liquor  and  glue,  which  they  term  gelalignosine.      Ekman, 
by  salting  out,  obtains  what   he  terms  dextroue,  identical 
with    the   product   formed    by  precipitation   with  alcohol. 
Owing  to  its  powerful  reducing  properties  it  cannot  be  used 
iu  calico  printing  a*  a  substitute  for  dextriu.— -T.  A.  L. 

Waste    Liquors  from   Sulphite    Wood-Pidp    Manufacture 

(Liynvrosiii).-V.  H.  Seidel  and  L.  Hanak.  Mitt,  des 
tech.  Gewerbe-Museums  in  Wicu,  8,  1898,  f  1 1  and  121 
348.  J' 

See  under  VI. . page  844. 

XX.-FINE  CHEMICALS,  ALKALOIDS 
ESSENCES  AND  EXTRACTS. 

Phosphotungstic  Acid,  Pure  ;  Preparation  of.  E.  Winter- 
stein.  Chem.  Zeit.  1898,  22,  539. 
To  a  solution  of  4  kilos,  of  sodium  tungstate  (as  free  from 
carbonate  as  possible),  in  4  litres  of  hot  water,  1  kilo,  of 
sodium  phosphate  (free  from  ammonia)  is  added,  and  the 
whole  is  boiled  until  all  the  phosphate  has  dissolved.  The 
solution,  whilst  still  warm,  is  slightly  acidified  with  a  mixture 
of  sulphuric  aeid  and  water  (  1  litre  of  each),  and  evaporated 
until  a  thin  crystalline  skin  is  formed  on  the  surface.     After 
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•24— i6  hours  the  syrupy  liquid  is  poured  through  a  sieve  to  | 
separate  the  aadiam  sulphate.  When  sufficiently  coucen-  I 
tra'cd,  the  liquid  has  the  sp.  gr.  1  -8  to  -'. 

2oo — :soo  c.c.  of  (he  solution  are  treated  with  twice  their 
\..liitne  of  ether,  and,  after  the  gradual  addition  of  70  C.C.  of 
well-cooled  7"  percent,  sulphuric  acid,  are  well  shaken,  light 
yellow,  oilv  drop-  of  an  ethereal  solution  of  phosphotungstic 
acid  fall  to  the  bottom  and  are  run  off.  Addition  of 
sulphuric  acid  i-  continaed  as  long  as  the  oily  drop*  are  pro- 
i.  Addition  of  acid  before  ether,  and  also  addition  of 
b  acid  at  a  time,  are  to  be  avoided,  otherwise  an  emulsion 
is  formed,  and  the  separation  of  the  ethereal  solution  more 
or  leas  completely  hindered. 

Up-  united  ethereal  extract-  are  again  extracted  with 
ether  after  addition  of  water,  and  finally  steam-distilled  on 
a  water  bath.  « Ihlorine  i-  then  passed  through  the  residue 
until  this  bee es  light  yellow.  Most  ol  the  phospho- 
tungstic acid  separate!    toling,  and  the  rest  is  obtained 

after  evaporation.  The  final,  coloured,  mother-liquors  may 
be  nlilised  in  subsequent  preparations.  The  yield  is  -i  :s 
kilo-,  of  acid  from   1  kilns,  of  tliugatate. 

The  considerable  increase  in  the  price  of  pure  tungstates 

make-  it  d.sirable  to  OOtaio  the  free  acid  from  the  tungBtateS 

••  r  treating  the  acid  with  lime  or  baryta.  This  could  be 
done  by  decomposing  these  residues  with  sulphuric  acid, 
filtering  from  the  sulphates,  ami  extra,  ting  with  ether  as 
described.     V  It.  J.  M. 

Bismuth  Oxyiodide.     EC.  Sohet    J.  Pharm.  China.  1898, 
8,  [6  .  127—128. 
Retuold  baa  recommended  bismuth  oxyiodide  as  n  substi- 
For  iodoform  in  certain  cases,  and   Matlack,  of  Phila- 
delphia,   generally    confirms    the    recommendation.      The 
oxyiodidi  brownish    red    powder,   which    under    the 

roscope  is  1st  of  small   cubic  crystals.     It 

olnble  in  chloroform,  etber,  alct  hoi,  carbon  bisulphide, 
end  a  solution   of   potassium  iodide.     It   can  be  prepared 

:,-  follows:     (i .  i   Bi itfa   iodide   prepared    by  subliming 

bismuth  with  iodine,  is  boiled  with  water,  filtered,  washed 
with  cold  water,  and  dried.  (2.)  By  Mayo's  method,  306 
parts  of  bismuth  -nlniiiiate  are  robbed  with  165"6  pari-  of 
potassium  iodide  and  sufficient  dilute  nitric  or  hydrochloric 
am  a  brownish  black  paste,  which  is  then  diluted 
with  water  and  allowi  least  four  hours  before 

filtering.  (8.)  The  English  process  consists  in  pouring  a 
solution  of  806  parts  "i  bismuth  subnitrate  into  900  parts 
of  pure  nitric  scid,  to  which  sufficient  warm  water  has  been 
added  to  just  cause  turbidity,  into  a  warm  solution  of  1 65"fi 
ol   potassium  iodide  in  2,500   parts  of  water.     The 

ipitate  i-  at  first  brown,  but  on  washing,  beet -  clearer. 

The   potassium   Iodide   should   be  in  slight   excess.     This 
method  i-  the  best,  and  gives  a  product  of  characteristic 
ir,  containing  the  calculated  amount  of  bismuth. 

— K.  W.  VV. 

Abtohtli  Alcohol,  Uk  of  Calcium  Carbide  for  Iki  Prepara- 
tion  »l  ;  and    Detection    oj     Water  ;»    Alcohol,    Ether, 

Chi 0.    Vita  i.       Boll.    I  him.     fan  l.    37, 

SSI  ;  (I, .in.  Centr.  1898,1,  [i4],  I92S 

this  Journal,  !»'.'*.  180.) 

Thb  authoi  i. amends  the  use  of  calcium  carbide  f.>r  the 

preparation  of  absolute  alcohol,  and  in  order  to  remove  the 

unpleasant  odour  w  hii  II the  solution   bj   the 

alcohol  of  the  impurities  which  are  developed  togetbei  with 
the  acetylem  he  treats  with  nitrate  of  mercury,  tilt.  is,  ami 
distils  ovei  drj  potassium  carbonate. 

Ii  i-  stated  thai  water  in  alcohol,  etber,  chloroform,  die. 
ma*  be  detected  bj  treating  with  calcium  carbide,  and 
passing  any  aoety lei  ato  ammonlacal  silver  nitrate 

solution  -    \   a 

Hypophotphittt,  Ou  Official)  The  Cha 

II.    \     D    Jowell      Pharm.  .1     1898,   171—176.      Head 
Brit  Pharm.  '  i  of.  at  Belfast,  Aug  tart  1898. 

'IM,  ;,uiiior  finds  bj  experiment  that  ail  previous!] 
published  methods  fot  thi  determination  of  hyphoephorous 
acid  and  Ms  salt-  arc  unreliable i  the  onlj  one  which  takes 
cognisance  of  tie-  most  oommon  impurity  — 'phosphorous  acid 


..r  its  -ah — being  that  of  C.  T.  Tyrer  (this  Journal,  1897, 
764),  in  which  barium  chloride  is  employed  to  precipitate 
the  impurities.  The  author  finds,  however,  that  barium 
phosphite  is  not  entirely  insoluble,  and  substitutes  lead 
acetate  as  the  precipitant.  The  lead  salts  of  all  the  usual 
impurities  are  completely  precipitated  by  this  reagent,  th. 
excess  ol  lead  is  removed  from  the  filtrate  by  lis,  and  the 
hypophosphite  remaining  in  solution  is  oxidised  into 
phosphate  by  heating  the  concentrated  solution  with 
potassium  chlorate  and  excess  of  hydrochloric  acid.  The 
amount  of  phosphoric  acid  thu-  obtained  is  determined  by 
the  usual  analytical  methods,  that  of  titration  with 
Standard  solution  of  uranium  acetate  being  most  generally 
applicable.  With  ferric  hypophosphite,  a  satisfactory  method 
was  not  available  for  eliminating  the  phosphite  previous  to 
oxidising  the  bypophosphorous  acid;  reliance  had  therefore 
to  be  placed  on  the  qualitative  lead  test,  before  conducting 
the  quantitative  examination. 

lor  the  purpose  of  experiment,  pure  specimens  of  the 
bypophosphites  met  with  in  commerce  were  prepared. 

Pure  Solium  Hypophosphite. — This  -alt  was  obtained  in 
long,  transparent,  prismatic  crystals  by  reeryttalnaing  the 
commercial  salt  from  strong  alcohol.  These  contained  one 
molecule  of  water — and  were  very  deliquescent — more 80  than 
the  commercial  granular  form.  The  salts  were  not  decom- 
posed on  healing  for  an  hour  to  110"  C,  but  became  anhydV 
r.ai-  They  could  be  boiled  without  decomposition  in  water 
free  from  air. 

Potassium  Hypophosphite  wa-  purified  in  a  similar 
manner:  the  calcium  Ball  was  freed  from  phosphite  by 
treating  it-  aqueous  solution  with  lead  acetate, removing 
excess  of  lead  with  HjS,  and  precipitating  the  calcium 
phosphite  bj  the  addition  of  alcohol,  when  it  separated 
in  pearly  flakes.  The  solubility  of  this  pure  salt  was  found 
to  be  1:6'48  parts  of  ll/iat  80"  C.    Although  the  salt 

may  be    boiled  in   water   free  from   air.  without  undergoing 

oxidation,  it  was  fo I  that  when  evaporated  to  dryness  in 

th.'  ordinary  way  on  the  water-hath,  the  residue  contained 
onlv'. '""7  per  cent,  of  real  calcium  hypophosphite.  This 
may  account  for  the  phosphite  present  in  many  commercial 
specimens.  In  tie  case  ■>(  the  iron  hypophosphites,  the 
precipitates  obtained  bj  th.-  double  decomposition  of  ferrous 
-ulpli.it.'  with  the  bypophosphites  of  calcium  or  of  barium 
mil  not  satisfactory,  being  mixtures  of  the  ferrous  and 
ferric  salt.  When  a  ferric  salt  was  employed,  in  the  form 
of  iron  alum,  a  white  ponder  free  from  ferrous  -all.  waa 
obtained  This  i-  considered  to  !"■  the  most  suitable  fof 
eointn.  r.ial    use.      In  the  course   "f  the  examination   of  the 

commercial   products,  -] imens  of  sodium   hypophosphite 

were  found  to  contain  from  99'7  to  91  j  per  cent,  of  the 
anhydrous  salt ;  potassium  hypophosphite  was  met  with 
containing  a  considerable  amount  of  carbonate,  two  samples 
containing    2*8    and    37    per    cent,    respectively    of    that 

impurity.       The mercial    iron    salt    was   the   least   sati- 

factory  of  any.  one  sample  containing  \'2  per  cent.  ..I 
I'aSH,  and  another  9  per  cent,  of  Na.SI  I,.  Most  of 
the  commercial  specimens  gave  indication  of  traces  "I 
pho-pliite.  and  some  also  of  chloride  and  nitrate,  with 
other  impurities. — .1.  (I.  15. 

Glycerophosphates,  Tin  Organic.  Adrian  ami  Irilhit. 
Bull.  Sac.  (him  Isvh,  19't  [15],  684-688.  (See  BUM 
this  Journal,  mm,  485.) 

QLTOKROPHOSPHOntC    acid    is  readily   decomposed    on 

contention,  when  the   free  acid  reacts  with  organic   i 
(quinine,  cocaine,  &c.)  the  phosphate  of  the.  base  is  alv 
formed.    The  following  method  was  adopted.    Toa  solution 
of  neutral  calcium  glycerophosphate,  dilute  sulphuric 
is  added  until  the  solution  i-  acid  to  Helianthin,  the  solution 

Is    thin    made    exactlj     neutral    by    lb.-    addition    of    a    little 

neutral  glycerophosphate.    The  mixture  is  warmed,  filtered 
i  ' -.iiixi   sulphate,  an  excess  ol   the  base  added. and 
then  a   large  excess  of  alcohol.     After  beating,  the  i 

iphosphate  is  filtered  off,  the  solution  evaporated  at 
a  low  temperature,  the  residue  taken  up  in  a  little  water, 
exoess  of  base  extracted  bj  shaking  with  ether,  the  solution 

sgaic  evaporated,  ami  tin-  rrsulu.'   triturated   with  si | 

alcohol.      This   treatment  is   twice   repeated    m   ordei    to 
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remove  all  the  calcium  glycerophosphate,  and  finally  the 
residue  soluble  iu  alcohol  is  dried  at  50° — 60°  C. — 

Ca[O.PO.(OH).OC3Hs(OH).,]2  +  2C17H21N04  = 

OjHjCOHXX)  .  PO .  (OH .  Ci7H21N04")2  + 

C3Hi(OH);.O.P0.02Ca. 

Strong  bases,  as  cocaine  and  quinine,  alone  appear  to  be 
capable  of  replacing  all  the  calcium  in  the  acid  glycero- 
phosphate. Aniline,  phenylhydrazine,  and  pyridine  precipi- 
tate a  certain  amount  of  neutral  calcium  glycerophosphate, 
but  there  remains  in  solution  a  double  salt,  e.g.,  of  aniline — 

CaO.FO.(OH.C6H;N).O.C3H6(OH)2. 

The  neutral  organic  glycerophosphates  and  the  double  salts 
are  all  amorphous,  in  the  dry  state  they  are  stable,  but 
heated  with  water  they  rapidly  decompose.  Quinine  glycero- 
phosphate, for  example,  after  a  few  minutes  heating,  gives 
on  cooling  a  precipitate  of  white  needles  of  quinine  phos- 
phate. Quinine  and  cocaine  glycerophosphates  are  soluble 
in  alcohol,  slightly  soluble  in  water,  and  insoluble  rn  ether  ; 
the  double  salts  are  almost  insoluble  in  water  and  alcohol. 

—A.  C.  V7. 

Catechol  (JPyrocatechin),  Acetate  of.     C.  Moureu. 
Comptes  Rend.  126,  [23],  1656—1658. 

By  heating  the  monosodium  derivative  of  catechol  with 
monochloracetal,  the  moDoacetal  derivative  of  catechol, 
C6HJ.t)U.t)CII„.CH.(OC.,H3').,  is  obtained,  together  with 
some  of  the  diacetal,  C6H\(OCH2.CH.(OC2H5)2).,.  The 
monoacetal  and  any  unchanged  catechol  are  dissolved  out 
by  soda,  and  after  acidulating  again,  the  catechol  is  removed 
bv  repeated  washings  with  water,  when  a  heavy  insoluble 
oil  remains.  Boiling  dilute  sulphuric  acid  hydrolyses  this, 
giving  the  corresponding  aldehyde,  C6H4.OH.OCH2.CHO, 
a  dense  colourless  oil,  boiling  at  139°  C.  under  a  pressure  of 
9  mm.,  soluble  in  warm  water,  and  in  alkalis,  from  which 
latter  solutions,  acids  reprecipitate  it  unchanged.  It  does 
not  give  the  phenol  coloration  with  ferric  chloride,  but  it 
reduces  ammoniacal  silver  nitrate,  gives  Sehiff's  reaction, 
and  forms  a  well-crystallised  bisulphite  compound.  It  is 
decomposed  at  225°  C .,  losing  water.     The  aeetyl-derivative, 

C6H4.OCOCH3.OCH2.CHO, 

distils  at  141°  (pr.  8  mm.)  and  still  exhibits  aldehydic 
reactions.  The  monoacetal,  when  heated  to  210° — 215°, 
loses  alcohol,  and  leaves  a  new  substance,  ethoxyl-ethane 
catechol — 

,0  —  CH., 


C„H4 


O— CH  — OC.,H5, 


a  colourless  oil,  boiling  at  247'  C.  and  of  sp.  gj.  1-158  at 
0   C. 

Boiling  weak  sulphuric  acid  hydrolyses  this  body,  elimi- 
nating alcohol,  and  forming  the  aldehyde  described  above. 
Ethoxylethane  catechol,  in  fact,  seems  to  te  a  kind  of 
acetal,  with  one  alcoholic  and  one  phenolic  group  attached 
to  the  group  CH. 

The  diacetal  obtained  from  the  soda-soiution  of  the 
original  product  is  an  oily  liquid,  distilling,  under  9  mm.  of 
mercury,  at  195° — 197  C.,  and  of  density  1061 ;  it  yields 
an  aldehyde  when  hydrolysed  by  boiling  weak  sulphuric 
acid.— J.  T.  D. 

Drugs,  Sec.,  Indian.     W.  E.  Dunstan.     Imp.  Inst.  (Indian 
Sect.)  Annual  Report,  1897-98,  23 — 24. 

Podophyllum. — As  regards  their  chief  constituents  Indian 
and  American  podophyllum  are  identical,  and  a  therapeutic 
test  of  the  podophyllin  from  the  former  shows  it  to  be 
of  equal  medicinal  value  with  that  from  the  latter  variety, 
whilst  the  quantity  yielded  by  the  plant  is  apparently 
higher.  The  plant  also  contains  quercetin  and  is  found 
by  Hummel  to  act  satisfactorily  as  a  yellow  dyestuff. 

As  the  extraction  of  both  resin  and  dye  is  simple,  there 
ought  to  te  a  large  and  remunerative  business  done  in  this 
article. 


Aconites.  —  Further  experiments,  particularly  with 
Aconitiim  ferox,  are  iu  progress.  It  has  been  established 
that  the  subsidiary  alkaloids  in  the  plant  have  an  opposite 
physiological  action  to  pure  aconitiue,  and  it  is  therefore 
considered  that  the  preparation  of  the  latter  would  be  most 
advantageous  for  use  in  medicine. 

A  comparison  of  the  pseudaconitine  from  the  Indian 
plant  with  the  true  aconitine  from  A.  napellus  is  being 
instituted. 

Opium. — The  Indian  Government  has  declined  the 
investigations  suggested  with  a  view  to  the  improvement  of 
the  quality  of  this  article  so  as  to  enable  it  to  compete  io 
Europe  with  the  Turkish  product,  the  reason  given  being 
that  it  might  prove  detrimental  to  the  trade  with  China. 
For  the  same  reason  it  is  not  desired  to  utilise  any  but 
waste  opium  for  the  extraction  of  morphine. 

Edible  oils;  Tanning  materials ;  Hyoscyamus. — Reports 
are  in  preparation. 

Burmese  India-rubber. —  An  encouraging  report  con- 
taining advice  on  improvements  in  the  methods  of  collection 
was  received  from  the  expert  referee  and  forwarded  tc- 
India. 

Mica  and  Mica  Preparations.  -Some  special  prepara- 
tions of  powdered  mica  and  vaseline  were  reported  on 
unfavourably. 

Calotropis  Floss  and  Pine-apple  Fibre. — The  report  on 
Assam  pine-apple  fibre  was  satisfactory. — C.  S. 

Aconites.  Indian  ;  Report  on  the  Constituents  of  Some. 
W.  E.  Dunstan.  Imp.  Inst.  (Indian  Sect.)  Annual 
Report,  1897-98,  33—34. 

Nepaul  Aconite  (A.  ferox).  —  A  crystalline  alkaloid 
corresponding  with  pseudaconitine  was  isolated  from  four 
samples  of  roots,  the  percentage  ranging  from  0-39  to  0-40 
per  cent,  in  the  samples  styled  "  A.  ferox"  and  from  0-4! 
to  0-50  per  cent,  in  those  of  "A.  fero.r  car.  Crassi  cauli." 
Another  sample  of  A.  fero.r  from  Darjiling  contained  0  35 
per  cent,  of  a  somewhat  different  alkaloid,  hut  the  quantity 
was  insufficient  for  a  full  examination  of  the  product. 

It  thus  appears  that  the  roots  in  question  are  richer  in 
pseudaconitine  than  those  of  A.  napellus  are  in  true 
aconitine,  whilst  it  is  probable  that  the  first-named  alkaloid 
will  prove  to  be  of  equal  medicinal  value  with  the  latter. 
Some  doubt,  however,  still  exists  as  to  whether  .-1.  ferox  is 
really  the  source  of  Nepaul  aconite. 

Aconitiim  Napellus. — A  sample  from  Kaghau  (Punjab) 
was  found  to  contain  aconitine  but  in  smaller  proportion 
than  in  roots  grown  iu  Europe  ;  and  the  sample  was  inferior 
to  the  last  named. — C.  S. 

Dill  Fruits  and  their  Essential  Oils,  Same  Commercial 
Varieties  of.  J.  C.  Umney.  Pharm.  J.  1898,  [1468], 
176.     (See  also  this  Journal,  1897,  556.) 

Essential  oil  of  dill,  distilled  in  this  country  is  chiefly 
obtained  from  English  or  Indian  dill  fruits,  the  "latter  being 
imported  in  considerable  quantity  for  the  purpose  of  dis- 
tillation. The  author  has  previously  shown  (Pharm.  J"., 
March  13,  1897)  that  the  oil  derived  from  the  Indian  fruit 
differs  materially  from  that  of  English  variety,  the 
specific  gravity  being  higher  and  the  percentage  of  carvol 
less.  Ciamician  and  Silber  state  that  these  differences  are 
due  to  the  presence  of  Indian  dill  oil,  of  a  body  having  all 
the  characters  of  apiol.     (This  Journal,  1897,  64.) 

Recently  a  consignment  of  Japanese  dill  fruits  have 
reached  this  country ;  oil  from  these  resembles  that  of 
Indian  dill.  The  following  results  were  obtained  with  five 
samples  of  dill  oil. 

The  oil  distilled  from  German  fruits  has  practically  the 
same  characters  as  that  from  those  grown  in  England,  unless, 
as  is  considered  to  be  the  case  in  the  sample  Xo.  3  in  the 
above  table,  a  portion  of  the  carvol  has  been  removed. 
Fractional  distillation  is  stated  to  be  the  most  satisfactory 
method  for  the  approximate  determination  of  this  important 
constituent.  In  view  of  the  presumed  powerful  therapeutic 
action  of  dill  Apiol,  it  is  desirable  that  the  official  characters 
of  dill  oil  (sp.  gr.  0-905  to  0*920;  opt.  rot.  not  less  than 
+  70  in  100  mm.)  should  be  adheied  to  in  order  to  exclude 
the  Apiol-containing  oil  derived  from  fruits  of  Asiatic 
origin. 
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Gentian  Root,  Action  of  Soluble  Ferments  on  thi 

Products  of.     B-BourqnelotandH.  Herissey.    J.  I'hann. 
(In.,,.  1898,8,  [4],  145—150. 
Peotosi  appears   to  form  an  integral  portion  ol 
membrane;  it  cannot  be  extracted  ai  pectose,  and  onlj  its 
first  hydrolysis    |  '>",  is  known,      in  oi 

study  the  action  of  ferments  on  pectose,  powdered  gentian 
-t  be  employed.     A  solution  "f  the  soluble  ferments 
of  aipergillut  niger  ni  obtained  bj  three  days*  contact 
,,t   distilled   water   with   a  matnre   culture.     (  omparative 
experiments,  with  this  solution  boiled  and  unboiled,  in  the 
,  of  thymol   jolotii  n,  show  that  the  solution  contains 
red  by  boiling)  capable  of  transforming 
atian  toot  into   pectin.     (See  also  onder 
XVII  .  |  V  (  .  w. 

/         Ifoin*.     E.   1  '  on  pti  -   Bend    1898,  127,  [■»], 

-  ,  also  this  Journal,  1897,  756. ) 

BABBALOfM  i-  BOlnble  in  concentrated  hydrochloric  and 
hydrobromic  acids,  from  which  solationsil  is  reprecipitated 
oil  dilution.  The  aqueous  solution  gives  a  yellow  precip  tate 
with  excess  of  bromine  water,  readily  soluble  in  alcohol, 
but  non-crystalline. 

/.     hlorobarbaloln,  '  :  H„(  .  <  >-+ II  .<  •.  is    obtained    bj 
ol  usium  chlorate  to  the  hydrochloi 
solution  of  barbaloin.      The   crystalline   mass  form 
standing  is  washed 1  purified  bj   recryataUisation   from 

tlcohol.    The pound  crystallises  in  lemon-yellow 

rhomboidal  tables,  readily  soluble  in  sodium  carbonate 
solution  without  displacement  of  carbonic  acid.  Triaoctyl 
ami   tribenxoyl  derivatives  are  obtained  bj   the   action   of 

of   the  acid   chlorides  at   100  C.     BarbaloHn    itself, 

under  sin.il  n  conditions,  also  yields  a  triaeetyl  c pound: 

rdroxyl  groups  only,  and  these  are  of 

phenol 

../,„■',„».  i  „H„07,   is   found   in   the   last  fraction-  in 

itallisation  ol   the  alolns  from  the   Barl 

It  Is  purified  bj  recrystalliiiation  from  methyl  alcohol, 
an. I  is  obtained  as   opaque  tufts  of    microscopic    leaflets, 

containing  :ill<>      I i  water, isobarbaloln  crystallise*  in 

ile    prismatic  needles    containing   SH,0.      Benzoyl 

ohloride,  in    presence   ol   pyridine,  produce-  ■   dibenzoyl 

derivative  exactly  similar  lo  dibenioylbarbaloln.    Triohloro- 

idobarbaloln,  U    ■    ill  '  I,  obtained   in   the    tame 

i   as  trie  blorobarbaloln,  crystallises  in  shining  yellow 

-    i  trl     styl     o  spool  d      Tri- 

brotnoikobarhalotn   is  the  substance   described   under  the 

■    tribromobarbaloln.     The   author   considers    that 

barbulo  oln  are  the  only  alolm  i  mtaini  .1  in 

—  A.  ( '.  \V. 

q,,,,!,,,.  Dai  "1   Howard  and   i  ■ 

'  Ho*  .i  i     I  Read  at  the  Brit 

....  (  '  si 

I'm    behaviour  of  quinia  towards  acids  point-  ta  I 

that  the  alkaloid  is  ■  '*diam nin;"  that  is,  that  each  of 

the   nitrogen   atoms   of    the   molecule  represents   s   basia 

nucleus,   oi f  which   it  much    mori     powerful  tbun   the 

other.  Thus,  with  sulphuric  acid,  quinine  will  form  three 
definite  crystalline  -»lt-;  one  molecule  of  acid  combining 
„jtl,  two  lofqninia  to  form  theordinarj  sulphate 

I    one    molecule    of    Sold    with    ..lie    

quinia  to  produce  the  commercial  "  soluble  sulphate,"  ami 


two  molecules  of  acid  with  one  of  quinia  to  form  the  little- 
known  " tetra-sulphate."  Mono-basic  acids  form  -alts  with 
both  one  and  two  molecules  of  acid  to  one  of  alkaloid. 

Confusion  has  arisen  from  the  fact  that  French  chemists 
consisiently  term  the  "  soluble  sulphate "  as  the  "neutral 
sulphate,"  and  the  ordinary  sulphate  of  commerce  as  the 
;  "  disulphate  ; "  similarly  they -peak  of  the  soluble  hydro- 
chloride as  the  "neutral"  salt,  and  the  ordinary  hydro- 
chloride as  "  basic."  This  confusion  arises  from  the  failure 
over   here  to  adhere  to  the  old  rule  which  gives  a  different 

significance  to  the  Greek  and  Latin  prefixes,  and  t.. 
erroneously   regarding  abisnlphate  as  synonymous  with  ■ 

disulphate. 

In  determining  the  basicity  of  quinine  by  direct  titration 
with  sulphuric  acid,  phenolphthalein  is  found  to  be  without 
reaction.  With  lituiu-.  the  formation  of  the  ordinary  sulphate 
i-  definitely  indicated,  but  no  indicator  seems  to  show  the 
fortnatiou  of  the  soluble  salt  with  any  degree  of  sharpness. 

The  existence  of  these  three  sulphates  of  quinine  will 
explain  the  fact  thai  the  addition  of  sulphuric  acid  increase* 
the  specific  rotation  of  quinine  solutions.  In  the  matt 
nomenclature,  adherence  to  that  at  present  adopted  in 
this  country  is  advocated,  rather  than  that  followed  by 
French  chemists.  To  guard  against  the  contusion  which  has 
arisen,    the    Italian    Pharm  gives    the    following 

remarkable  trio  of  synonyms  :  — 

" Bisnlfate  de  chinino  Bulfato  acido  de  chinino  -stilfato 
neutro  de  chinino."—.!.  <  I.  B. 

Morphine,  The  Bromine  Derivatives  ../"     II.  Causae. 
Hull.  8oc  Chim.  1898,  19,  [15],  707— 70». 

Oiti.iNMa  bromination  processes  give  rise  to  amorphous 
yellow  bromine  addition-compounds  of  tetrabromomorphine, 

from   which   sodium   thiosulphate   (; ag   other   reagents) 

removes  I nine,  with  production  of  the  hydrobromide  of 

/3-tetrab  |  bine. 

a-Tetrabromomorphinehydrobroniidi  ,i  II  Br4Nl  I,.  II  Br, 
is   obtained   bj    the  action  of  bromine  on   morphine,  both 

substan.es  being  dissolved  in  bydrol ic  acid  of   del 

l  ■ :,.  The  crystals  deposited  on  cooling  are  dried  over 
potash,  ami  finally  by  a  gentle  heat,  then  recrystallised 
from  boiling  anhydrous  methyl   alcohol.      The   compound 

melt- at  '-'IN     C.  is   insoluble  in   cold  water thyl  alcohol, 

and  chloroform,  rather  soluble  in  boiling  water  an.l  ordinary 
alcohol.     The  solution-  are  levorotatory.    Sodium  alcoholate 

and  silver  oxide  re re  part   of  the  bromine  and  leave  • 

substance  with  quinone  properties. 

0-7etru0romontoi phim  hydrobromidt  ■  !  as  stated, 

,,r  |,\  the  cautious  iddition  ol    hydrogen  peroxide 
-iuni   permangaoati    to  the  mother-liquors  of   the  o  oom 
pound. 

Tetrabromomorphine,  C|;II||Br4XO  .2H  0,  u  form.. I  bj 
the  action  of  sodium  carbonate  on  the  aqueous  solution  0) 
the  hydrobromide  of  the  a  compound.  It  is  _•■  •  rally  blue 
or  violet  in  colour,  i-  infusible,  and  ha-  both  basic  and  acid 
properties.  rbe  sulphate  and  oxalate  ware  prepared  by 
the  action  of  sulphuric  acid  and  acid  potassium  oxalate  on 
the  ■•hydrobromide;  both  salts  are  insoluble  in  water  and 
alcohol. 

Tribromomorphine  hydrobromide,  C  II  Bi  NO  ,HBr,  Is 
obtained  on  evaporating  the  mother-liquor  of  the  o-hydro- 
bromide.—  \.  C.  W. 
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Geraniol  and  Citronellol,  New  Derivatives  of.     J.  Flatau 
and  H.  Labbe.    Hull.  Soc.  Chim.  1898,  19,  [14],  637— 638. 
The    authors     have    prepared    certain     esters    of    these 
alcohols. 

Geranyl  phthalate  is  obtained  by  reerystallisation  from 
petroleum  spirit  in  shining  rhombic  tables  melting  at  47  C. 
Tin-  ester  is  readily  soluble  in  all  solvents  in  the  cold ; 
from  petroleum  spirit  it  commences  to  separate  at  10° — 12° 
and  is  almost  insoluble  at  5°  C.  If  the  solution  in  this 
solvent  contain  the  citronellol  ester,  the  quantitative  separa- 
tion requires  a  week  in  a  freezing  mixture.  The  silver  salt, 
a  stable  white  powder,  melts  at  138-8  C. 

Tetrabromo-yeranyl  phthalic  ester,  obtained  by  the  action 
of  2  mols.  of  bromine  on  1  mol.  of  the  preceding  ester  in 
ethereal  solution,  melts  at  114° — 115  . 

Fatty  avid  esters  of  geraniol  and  citronellol  have  been 
obtained  by  heating  with  an  excess  of  acid  and  anhydrous 
sodium  acetate  in  sealed  tubes  at  150° — J  G0°  for  15 — 20 
hours,  carefully  washing  with  soda  and  distilling  in  vacuo. 

Citronellol  acetate  boils  at  172°— 1733  under  34'mra. 

valerate  „        194°— 190'      „      31    „ 

„       (active)  caproate  „       168°— 17u3      „      33    „ 

orotonate  „       138°— 140°      „      35    „ 

Geraniol  valerate  „      130°— 132'      „     30    „ 

—A.  C.  W. 

( 'Ural  O.  Doebuer.  Ber.  1898,  31,  1888—1896. 
By  means  of  the  reaction  with  pyrotartaric  acid  and  /3- 
luiplitliylamine  (lier.  27,  352  and  2029  ;  this  Journal,  1898, 
598),  the  author  rinds  in  the  lemongrass  oil  of  Andropogon 
citralus  80 — 82  per  cent,  of  citral ;  in  the  essential  oil  of 
Citrus  limonum  7 — 8perce.it.;  and  in  the  other  oils  con- 
taining citral,  only  inconsiderable  amounts  of  the  aldehyde. 
In  applying  the  above  test  to  the  oils  poor  in  citral,  the 
principal  product  of  the  reaction  is  a-methvl-/8-naphtho- 
cinchoninic  acid,  melting  at  310J  and  soluble  in  alcohol 
■with  far  more  difficulty  than  the  corresponding  citral  com- 
pound. Lemongrass  oil  contains,  at  the  most,  only  traces 
of  other  aldehydes  mixed  with  citral.  Pseudoionone  pre- 
pared from  citral  by  the  oldei  process  with  barium  hydroxide 
(this  Journal,  1897, 1038)  is  identical  in  physical  properties 
with  the  citral  obtained  from  lemongrass  oil  by  the  chloride 
of  lime  process  (this  Journal,  1897,  1038)  ;  the  latter  pro- 
duct, however,  is  optically  active.  In  the  chloride  of  lime 
process  this  substance  is  at  once  converted  into  calcium 
chloride  and  hydroxide,  and  the  condensation  takes  place 
during  the  long  digestion  under  the  influence  of  the 
hydroxide.  The  ionones  prepared  bj  the  two  processes 
are  identical  in  boiling  point  and  specific  gravity ;  o- 
and  0-ionone  are  present  in  both. — A.  C.  W. 

1.4.2.  Dimethyl  naplithvl  [from  Santonin'].    E.  Wedekind. 
Ber.  31,  [11],  1675—1680. 

This  substance,  which  is  a  decomposition  product  of 
santonin,  is  obtained  in  very  good  yield  by  allowing  a 
solution  of  santonin  in  concentrated  hydrochloric  acid  to 
stand  for  eight  days.  The  desmotroposantoniu  which  separates 
out  crystallises  from  alcohol  and  melts  at  260"  C.  The 
same  result  can  be  obtained,  although  the  yield  is  not  so 
good,  by  warming  the  hydrochloric  acid  solution  to  60  O  for 
about  three  hours.  This  substance  is  then  dissolved  in  l\ 
times  its  weight  of  72  per  cent,  acetic  acid,  and  heated  on 
the  water-bath  with  an  excess  of  zinc  dust.  The 
purilication  is  effected  by  treatment  with  soda  and  precipi- 
tation with  an  acid.  The  melting  point  of  the  acid 
crystallised  from  alcohol  is  175°  C.  When  this  is  fused  in 
a  porcelain  dish  in  a  lead-bath  at  3605C,  with  twice  its 
weight  of  potash,  for  about  45  minutes,  a  mixture  of  the 
potassium  salts  of  propionic  acid  and  of  dimethyl-j8- 
uaphthol  is  produced,  from  which  the  latter  can  be  obtained 
by  precipitation  with  carbonic  acid.  The  product 
crystallises  from  alcohol  iu  needles  melting  at  l:(S3  C. 
Compared  with  /3-uaphthol  the  dimethyl-6-naplithol  is 
characterised  by  its  extreme  inactivity.  For  example,  it 
does  not  combine  with  diazo  compounds,  nor  will  it 
condense  with  nitrosodimethylauiline  hydrochloride,  and 
nitrous  acid  also  has  no  action  on  it. — T.  A.  L. 


Mydriatic  Alkaloids,  A  Note  on.  H.  A.  D.  Jowett.  l'harni. 
J.  1838,  [1468],  195—196.  Bead  at  the  Brit.  Phar. 
Conf.  at  Belfast,  August  1898. 

Op  the  mydriatic  alkaloids  at  present  known,  only  atropine, 
hyoscyamiue,  aud  scopolamine  (hyoscine)  are  definitely 
regarded  as  chemical  entities.  For  the  determination  of  the 
purity  of  commercial  atropine  and  its  salts,  it  is  suggested 
that  the  behaviour  of  the  solutions  with  polarised  light 
should  be  observed  ;  since  solutions  of  pure  atropine  being 
optically  iuert,  the  presence  of  hyoscyamiue  or  of  scopola- 
mine as  impurities  may  be  readily  detected  by  their  optical 
activity.  The  melting  point  of  the  sulphate  prepared  from 
pure  atropine  was  found  to  be  190°  C,  which  is  7  higher 
than  the  figure  given  in  the  recently-published  British 
Pharmacopoeia.  The  melting  points  of  the  aurichlorides 
of  the  alkaloids  of  this  group  afford  a  ready  means  of 
identifying  them.  These  salts  are  best  prepared  by 
dissolving  the  bases  in  an  excess  of  HC1,  adding  AuCl, 
and  crystallising  the  double  salts  from  the  hot  solution. 
Atropine  aurichloride  melts  at  137"  C  ,  hyoseyamine  auri- 
chloride  at  160D  C,  and  scopolamine  (hyoscine)  aurichloride 
at  198°  C.  Pure  hyoseyamine  «ulphate,  prepared  by  the 
author,  melted  at  204°  C,  and  not  at  206°  C,  as  stated  in  the 
Pharmacopoeia.  The  melting  point  of  the  commercial  salt 
is  found  to  be  about  2003  (.'.  The  author  has  not  met  with 
any  commercial  scopolamine(hyoscine)hydrobromide  melting 
at  193° — 194"  C,  as  stated  in  the  official  work.  He  confirms 
the  statement  of  Hesse,  that,  as  met  with  in  commerce,  it 
consists  of  a  mixture  of  stereo-isomers  melting  at  181°  C. 
The  statement  iu  the  Pharmacopoeia,  that  the  hydrobromide 
forms  with  auric  chloride  a  double  crystalline  gold  salt, 
melting  at  198  ,  is  incorrect.  The  author  has  shown  that 
under  these  conditions  an  additive  compound  having  the 
formula  C,-H.,1N04.HBr. AuCl  is  formed,  which  melts  at 
215"  C— j!  O".  B. 

Melissa,  Essential   Oil  of.      J.  Flatau  and  II.  Labbe. 
Bull.  Soc.  Chim.  1S98, 19,  [14],  636—637. 

Br  shaking  with  sodium  bisulphite  solution  and  de- 
composition of  the  precipitate  with  caustic  potash,  the 
presence  of  6  per  cent,  of  citronellol  in  the  oil  is  shown. 
The  oil  (600  grms.)  was  saponified  with  an  equal  volume  of 
5  per  cent,  alcoholic  soda,  washed,  and  distilled  in  vacuo. 
There  were  obtained  325  grms.  boiling  at  115° — 160°  under 
40  mm.  pressure,  120  grms.  boiling  at  180° — 280°  under  the 
same  pressure,  90  grms.  boiling  above  280°.  From  the  first 
fraction  240  grms.  of  phthalic  ester  were  obtained,  from 
which  1  SO  grms.  of  geraniol  were  isolated.  The  same 
fraction  contains  72  grms.  of  linalol. — A.  C.  W. 

Capurrapi,    Essential  Oil  of.     F.   J.  Tapia.     Bull.  Soc. 
Chim.  1898,  19,  [14],  638—644. 

This  essential  oil  is  obtained  from  dee])  incisions  in  the 
wood  of  Nectandra  caparrapi,  a  tree  belonging  to  the 
Laurinacea  found  iu  the  Kepublic  of  Colombia.  The  oil 
varies  in  colour  from  a  pale  yellow  to  deep  brownish  red. 
In  commerce  the  two  varieties  are  distinguished  as  white  and 
black.  The  odour  is  sweet,  more  agreeable  in  the  white  oil, 
and  recalls  that  of  chloral.  The  density  varies  from 
0-9336  for  white  oil  to  0-9163  for  the  black  oil.  The  oil 
has  a  feeble  action  on  polarised  light,  is  very  soluble  in 
methyl  and  ethyl  alcohols,  glacial  acetic  acid,  ether,  chloro- 
form, benzene,  petroleum ;  and  carbon  bisulphide ;  less 
soluble  in  amy!  alcohol,  it  readily  dissolves  fats,  waxes, 
resins,  caoutchouc,  naphthalene  and  paraffins.  All  samples 
have  an  acid  reaction  towards  litmus. 

Caparrapic  Avid,  ClbH;0O3. — By  extraction  of  the  white 
oil  with  soda  solution  of  2D  B.,  and  addition  of  hydrochloric 
acid,  crystals  are  formed.  These  are  boiled  with  milk  of 
lime  and  the  calcium  salt  recrvstallised  from  alcohol. 
The  pure  acid  is  obtained  from  this  salt ;  it  forms  white 
needles,  melting  at  84-5  C.  upon  mercury  and  remains  in 
a  state  of  superfusiou  for  several  days  ;  it  shows  a  weak 
I  dextro-rotatory  power,  is  little  soluble  in  water,  readily 
[  soluble  iu  alcohol.  If  the  alcoholic  solution  be  heated 
with  a  mineral  acid,  the  acid  loses  its  property  of  crystallis- 
ing. Heated  to  120° — 140°,  the  acid  loses  weight  and  is 
transformed  iuto  a  thick  reddish-yellow  liquid,  resembling 
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the  resinous  acid  which  can  be  extracted  from  the  black  oil. 

Probably  the  pressnee  of  the  resinous  acid  in  these  oUs  is  a 

tence  of  the  healing  of  the  original  essence  to  drive 

nil  water. 

Ferric    chloride     produces     a    voluminous    light 
precipitate   >'■   notations  •  i  or  its  salts.      The 

calcium   salt,   <'a,'C   H    '>    _         ..ll_.<t,   forms   long   silkj 
needles,  which  mell  at  a  high  temperature  with  deci 
tion ;  it  i-  verj    soluble  in  hot  dilute  alcohol.     The  silver 
■alt  form-    brilliai  lar   leaflets   melting    at    17o 

upon  mercury. 

Ih.    black   essential  oil  cqntaiua  no  aldehyde  or 
The  fir. t   fraction-  of  a  distillation,  boiling  al   170 — ls."> 
under    4o — i:.  mm.    pressure,   appear    to   consist   almost 
entirely  of  a  sesquiterpene  alcohol,  <     II  tic  ester 

of  which  decomposi  -  on  distillati forming  a  nydn 

which  unites  with  hydrochloric  acid  to  yield  the  hy <lr«i- 
chloride  C   M  .  -'I  hi.     This  hydrocarbon,  caparra| 

nl btained   by  the  action  of  phosphoric  anhydride  on 

the  alcohol ;  its  density  at  16   C.  isO'901  power, 

2  -l'I  ;  refractive  index,  l  ■  I9S3,  The  white  essential 
oil  from  which  the  acid  bad  been  extracted  was  distilled 
with  water.    The  distillate  consists  of  the  alcohol,  < 

ipiol, density, 0*91  ifl ;  rotatory  power,  <»,.  =  - 
refractive  index,  1-4843  j  boiling  point,  260   C.  undei   757 
mm.  pressure.-  -A.  C.  vV. 

Oil  of  Cadi    {Oleum   Cadenum),  Notes  ««.     Cathelineau 
aud   Hansser.     Bull.    Soc.  Chim.   1898,  19,   [18],  577— 

'in.  of  cad.,  an  oil  obtained  amongst  the  distillation  pro- 

..m  Juniper  moo. I.  is  in  general  use  as,  a  therapeutic 
agent,  but  reliable  information  as  to  its  composition  and  the 
principle  to  which  it  owes  it-  healing  virtue*  in  certain 
the  skin  i-  siill  wanting.  Although  WaUacb 
(Annalen,  238,  82)  isolated  a  certain  substance  which  be 
termed  eadinetu  bj  distilling  the  crude  oil  in  a  current  of 
...  ,ni.  the  method  cannot,  in  the  author's  opinion,  be 
employed  in  a  quantitative  analysis.  It  is  true  that  a  small 
quantity  ,f  .>  substance,  the  hulk  of  which  ha-  a  boiling 
point  betwet  n  260   and  280   <  .,  passes  over  with  thi 

i    with  traces  of  acid,  hut  the  yii  eediogly 

-mall,  and  the  distillation  difficult  to  carry  out  on  account  of 
bumping,  whilst,  on  the  other  hand,  the  temperatun  (1 
causes  alteration!  in  the  oil  and   produces  new  compounds 
differing  from  those  in  the  original  product. 

I  ivoid  these  drawbacks,  the  authors  recommend  the 
treatment  of  the  oil  with  .'i  pet  cent  sodium  carbonate 
solution,  which   effects  a  preliminary    separation  into  two 

•t  products,  which  can  be  further  subdivided  without 
material    alteration,     -loo    c.c.   of   the  oil    are 

in  a  separating  funnel  with  500c.o.  of  5  pi 
-.odium  carbonate  solution,  aoi   afterstanding  fortwo  hours, 
tin-  alkalim    liquid  is  withdrawn.     The  residue  is  shaken 
with  100  ex.  of  watet  and  500  c.c  of  petroleum  spirit  (b.p. 
in    to   60    t  '. ).  and   ! ;  portion    teparal 

standing  added   to  the   first    alkaline  liquid.     During  the 

at   with  |"  tltj  of  re>iii 

-.  |.. ir.it.  -.  and  i-  00  idler. 

I  in-  alkaline   solution  i-  extracted  with  two  successive 

portions    (250  and    125  c.c.)  of  petroleum   spirit,  and    the 
.  (tract  "ii  evaporation  of  the  solvent  leaves  a  Qquid 
of  which,  on  fractionation,   I  c.e.  distil  between  245   and 
•    and  285  a  residue  of 

'."  .  .  .     I  i . .  -,  different  fractions  are  added  to  similar  ft 
sobsequt  nt  li  obtained. 

Ikahne  liquid,  alter  extraction  with  petroleum  spirit, 

cted  twict  with  similai  quantities  ol   amylie  alcohol 

This  extract  on  evaporation   leaves  a  residue  which,  when 

dried   at    195  .   and   subsequently    at    145  .   consists   ol    a 

resinous   substance   which   becomes   hard   on  cooling.     In 

ih.  author's  experiments  it  amount*  .1  to  al t  36  grins. 

/.iter  the  double  extraction,  the  alkaline  liquid  i-  neutral- 
ised with  sulphuric  acid  and  distilled  in  a  current  of  steam 
until  about  a  litre  of  watt  1  has  tx  ■  n  1  0II1  U  1  1  be  i~tii.ui 
of  oil  (about 6 ox.) carried  overbj  the  -nam  di-iils  between 
205  and  225  C  Th<  aqueous  distillati  also  contains  some 
acid  (about  :ic.c  1.  The  neutralised  alkaline  solution 
deposits,  on  cooling,  a  resinous  luhstanoe,  of  which  about 


19  grms.  can  be  collected.  After  separation  of  the  rosin, 
the  solution  is  evaporated  on  the  water-bath.  The -odium 
sulphate  crystallises,  and  an  oily  fraction  which  rises  to  the 
surface  can  he  extracted  with  cold  alcohol.  It  amounts  to 
about  4  c.c. 

The  second  main  fraction  of  the  original  oil,  •!:.,  the 
substances  insoluble  in  sodium  carbonate  solution,  are 
fractionated  by  distillation  on  a  sand-bath.  The  bulk  distil- 
between  J  1 1  and  :;s;,  i  ..  leaving  a  residue  of  about  50  c.e. 
Tin  results  obtaini  i  by  this  process  from  400  c.c.  of  oil  of 
cade  are  summarised  in  the  following  table  : — 

I.  I'm, 1,1,1-  Soluble  in  Sodium  Cabbokate  Solution. 

Bxtraction  with  petroleum  spirit t*  ~i 

amvlie  alcohol 56    I 

Oil  volatile  with  steam 6 

Resin 19  1 

Soluble  oil  not  volatile  with  steam 4  I 

Solid, li-  acids  v,,lutii,-  with  steam a  J 

11.  Pax is  I\-,ii.i  r.i  1   in  Sodium  Cabbohaxe 

Soli  nox. 

Distilling  between  loo  aud  litf :i  "1 

140    i'3'SCC- 

Residue DO  J 

T,  tal 

The  9  c.e.  of  I.  (extraction  with  petroleum  spirit)  are 
identical  with  products  contained  in  II  The  authors  promise 
a  communication  on  the  nature  of  the  fractions  thus  obtained, 
and  a  comparison  of  th  in  with  the  products  yielded  by  the 
plant  on  extraction  with  various  solvents.— C.  A.  M. 

Oil  of  Cade.     P.  Adam.      Hull.  Soc.  Chim.  1898,  19,  [13], 

The  author's  object  was  t,,  determine  whether  it  was  possible 
for  a  pharmacist  to  obtain  a  product  answering  to  the  require- 
ments <i  the  French  Codex.  The  different  specimens 
examined  were  obtained  from  reliable  French  firms  and  ti 
in  accordance  with  de  Schulx*«  dire,  tion-  (Areh.de-  E 
Biol.  St.  Petersburg,  1897,845—874),  On  treatment  with 
caustic  potash,  all  the  samples  absorbed  oxygen  very 
rapidly  from  the  air.  They  were  fractionated  bj  distilling 
300  grms.  under  ordinary  pressure,  and  each  traction  was 
dissolved  in   ether  and   shaken    with   an    alkaline  carbonate 

solution  to  remove  the  free  acid-.  The  ethereal  layer  was 
shaken  with  a  solution  "i  caustic  potash,  which  dissolved  the 
phenols  and  polyphi  Dols,  leaving  the  phenol  esters, ketones, 
and  other  neutral  bodies.     In  each  case  different  results 

were  obtained.  All  the  samples  were  completely  soluble  in 
amylie  alcohol,  ether,  benzene,  chloroform,  carbon  bisul- 
phide, and  aniline,  but  pave  11  more  Ol  leas  turbid  solution 
iii  olive  oil.  in  which  de  Schull  found  the  pure  oil  to  be 
completely    solubli        Turpentine    should    dissolve    the  oil 

completely  (de  Bohuht),  but  in  none  of  the  specimens 
examined  by  the  author  was  there  complete  solution.  The 
results  of  other  tis'-  are  given  in  a  table.  The  fact  that  in 
every  instance  the  total  amount  obtained  on  distillation  was 
greater  than  the  quantity  of  oil  used  1-  attributed  to  rapid 
oxidation,  The  author  considers  that  these  result-  show 
that  it  is  practically  impossible  i"  obtain  a  pure  oil  of  , 
and  that  therefore  that  oil  ought  to  be  removed  from  the 
(  ,„1,  \.     ('.  A.  M. 

Eucalyptus    Punctata    (Grey    Gum)   and    its    Essential 

OS.      !!■  T.   Baker  and    II.  1  .  Smith.     J.    and    Proc. 

Royal  soc.  N.  S.  Wales, 31,  -•'■» 
l;i...ii;-i  to  Eucalyptus  punctata  as  a  commercial  source 
of  eucalyptus  oil  u  advocated,  This  "  grey  gum  "  tree  i- 
wiilely  distributed,  ml  although  not  hitherto  used  fat 
distilling  eucalyptus  oil,  yield-  a  product  which  compares 
favourably  with  that  ol  E.  globulus.  Specimen-  of  oil  di-- 
tilled  by  the  authors  gave  trom  16*4  to  64*5  per  cent,  of 
eocalvptol,  as  compared  with  49  8  per  cent,  found  In  the  oil 
,,f  /■.'.  globulus.  The  specific  gravity  and  optical  rotation 
of  the  din,  rent  -p,  1  imi  as,  even  when 
growing  in  close  proximity,  were  found  to  vary  slightly  ;  as 
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a  rule  the  lightest  coloured  oils  are  richest  iu  eucalyptol. 
The  yield  of  oil  from  leaves  and  terminal  shoots  was  good. 

-J.  O.  B. 

Lemon  Oil,  A  Neio  Constituent  of.  J.  C.  V inner  and  R.  S. 
Swinton.  Pharm.  J.  1898,  [1468],  19G.  Read  at  the 
Brit.  Pharm.  Conf.  at  Belfast,  August  1898. 

Br  first  removing  the  limonene  from  lemon  oil  by  dis- 
tillation in  vacuo,  and  then  eliminating  the  aldehydes  from 
the  residue  by  means  of  sodium  bisulphite,  or  by  repeated 
saponification  with  an  alkali,  a  product  was  obtained  which 
had  the  odour  and  general  characters  of  geraniol.  This  is 
stated  to  exist  in  the  original  oil  in  the  form  of  the  acetic 
ester  to  the  extent  of  1-2  to  1-4  per  cent,  of  gerany] 
acetate,  and  is  found  to  the  same  extent  in  both  the 
•'  Palermo  "  and  "  .Messina  "  varieties  of  lemon  oil. 

— .1.  O.  B. 

Lemon  Oil,  Concentrated.  H.  T.  W.  Idris.  Pharm.  J. 
1898,  [1468],  161—162.  Read  at  the  Brit.  Pharm. 
Conf.  at  Belfast,  August  1898. 

Oil  of  lemon  free  from  terpenes  is  best  prepared  by 
distilling  off  90  per  cent,  of  the  original  oil  under  reduced 
pressure.  The  residual  10  per  cent,  is  then  distilled  with 
steam,  when  the  yellow,  highly  fragrant,  "  concentrated  " 
lemon  oil  comes  over.  The  yield  amounts  to  between  6  and 
7  per  cent,  of  the  crude  lemon  oil  used. — J.  O.  B. 

Geranium,  Volatile  Oil  of;  The  Acids  in.  Flatau  and 
Labbe.  Coniptes  Rend.  189S,  126,  [26],  1878— 
1879. 
From  East  Indian  geranium  oil  the  authors  have 
isolated,  by  the  usual  method  of  saponification,  and 
subsequent  fractional  distillation  of  the  liberated  acids  in 
vacuo,  a  solid  acid  having  the  melting  point  28° •  2  C. 
The  silver  salt  gave  figures  corresponding  to  the  formula 
AgCnH.,.02,  and  similar  results  were  obtained  with  the 
barium,  calcium,  and  copper  salts,  the  latter  containing  one 
molecule  of  water  of  crystallisation.  The  formula  of  the  acid 
is  doubtless  t'nH..sO.,;  it  is  therefore  an  isomeric  form  of 
myristic  acid.  It  was  noted  that  geraniol  is  extremely 
soluble  in  this  acid,  and  even  in  solutions  of  its  salts,  so  that 
several  fractional  distillations  were  necessary  to  purify  the 
acid,  after  liberation,  from  adhering  traces  of  that  alcohol. 
The  authors  consider  that  the  oily  acid  isolated  by  Messrs. 
Suhimmel  in  1894,  and  regarded  by  them  as  a  mixture  of 
caproicand  acetic  acids,  was  nothing  but  an  oily  solution  of 
geraniol  in  the  higher  acid  now  discovered.  Iu  addition  to 
this  acid,  acetic  acid  and  traces  of  butyric  acid  were  found. 
JSour/iuii  geranium  oil  was  found  to  contain  an  acid 
C10H18O2,  to  the  extent  of  0'5  per  cent. ;  half  of  this  was 
present  iu  the  free  state,  and  half  in  the  form  of  an 
ester.  In  addition  to  this,  acetic  acid  and  a  trace  of 
valerianic  acid  were  present. — J.  O.  B. 

Jalapinolic   Acid.      X.    Kromer.     J.   Prakt.    Chem.   1898, 
57,  [10  and  11],  448—466. 

Jalapinolic  acid  is  formed,  as  previously  shown,  by  the 
hydrolysis  of  the  resiu  of  false  jalap.  The  acid  is  most 
readily  isolated  in  a  pure  state  by  liberating  it  from  its 
methyl  and  ethyl  esters,  since  these  bodies  are  readily 
obtained  iu  a  crystalline  state.  These  esters  were  prepared 
by  passing  dry  HC1  gas  into  a  solution  of  the  acid  in  the 
respective  alcohols,  and  subsequently  purifying  the  esters 
by  reerystallisation  from  petroleum  ether  and  ether.  The 
methyl  ester  occurs  in  shining  colourless  scales,  the  ethyl 
ester  in  needles.  The  former  melts  at  50°—  51°  C,  and 
congeals  at  43° — 42°  C. ;  the  latter  melts  at  47° — 48°  C.  and 
congeals  at  41—40°  C. 

Prom  these  esters  the  pure  acid  is  obtained,  in  the  usual 
way,  by  saponification.  It  is  concluded  that  jalapinolic 
acid  is  an  oxyhexadecylic  acid  of  the  composition 
C16H32<  >3,  and  is  an  isomer  of  normal  hexadecemolic  acid. 
The  hydrogen  of  the  hydroxyl  group  is  replaceable  by  acid 
radicles,  by  the  action  of  anhydrides  on  the  ester  of  the 
oxy-acid.  The  ester  obtained,  having  the  composition 
CuHso.OCOCHs.COArJs'  was  a  liquid,  which  distilled 
under  reduced  pressure  without   decomposition.     The  oxy 


acid  does  not  form  a  bromo-additive  compound,  but  gives 
with  bromine  a  substitution  product.  When  reduced  With 
hydriodic  acid,  the  oxy  acid  is  transformed  into  a  hexadecylic 
acid,  C16H320j,  which  is  an  isomeride  of  the  acids  of  this 
formula  already  known.  When  oxidised  with  permanganate 
in  alkaline  solution,  jalapinolic  acid  is  split  up  into 
methylethylacetic  acid,  sebacic  acid,  and  an  isomeric  form 
of  the  latter  melting  between  89°  and  91'  C. — J.  O.  B. 

Albumoscs,  Contributions  to  the  Knowledge  of.  (Fourth 
Communication  )  H.  Schrotter.  llonatsh.  f.  Chem. 
1893,  19,  211—222. 

The  author  has  previously  shown  (this  Journal,  1894,  273) 
that  the  manufactured  article  known  as  "  Peptone  Witte" 
consists  principally  of  two  albumoses — one  rich,  the  other 
poor  in  sulphur,  and  whose  hydrochlorides  can  be  easily 
isolated. 

By  dissolving  "  Peptone  Witte  "  in  water,  and  adding 
sodium  nitrite  and  sulphuric  acid,  a  substance  having  acidic 
properties  separated,  and  this  when  purified  was  insoluble  in 
water,  partly  solubie  in  strong  alcohol,  but  soluble  in 
weak  alcohol,  separating  from  the  latter  as  a  pale  yellow 
crystalline  powder.  It  had  the  elementary  composition 
C,  51 ; H,  5- 7  ;  N,  157  ;  S,  12- 1  per  cent,  respectively,  con- 
tained 0-28  per  cent,  of  ash,  and  gave  no  biuret  or  nitroso 
reaction.  A  barium  and  calcium  salt  are  described.  Atten- 
tion is  drawn  to  the  close  similarity  of  this  product  with 
Maly's  oxyprotosulpho  acid,  obtained  by  the  oxidation  of 
unpeptonised  albumin  with  potassium  permanganate 
(Mouatsh.  f.  Chem.  6,107;  9,255;  10,26);  the  author 
does  not,  however,  consider  that  these  acids  are  identical. 

By  acting  on  the  two  albumoses  (loc.  cit.)  with  nitrous  acid 
under  the  before-mentioned  conditions,  it  is  shown  that  the 
albumose  containing  the  more  sulphur  is  the  one  principally 
concerned  in  the  reaction. — J.  L.  B. 

Emetine  and  Cephaeline.     B.  II.  Paul,  A.  J.  Cownley,  and 

O.  Hesse.  Pharm.  J.  1898,  [1466],  98—100. 
When  they  first  isolated  the  two  alkaloids  of  ipecacuanha, 
Paul  and  Cownley  provisionally  adopted  the  empirical  formula 
Ci5H,„N02  for  emetine  and  C^H^NO?  for  cephaeline.  Hesse 
has  repeated  the  analysis  of  these  alkaloids,  and  has  obtained 
figures  agreeing  with  those  of  the  first-named  investigators. 
From  the  determination  of  the  methoxyl  bv  Zeisel's 
method,  and  the  molecular  weight  by  Beckmann's  boilino-- 
point  method,  Hesse  attributes  to  emetine  the  formula 
t'MH30N2(OCH;!)4,  and  to  cephaeline,  C2sII32N202(OCH3)2. 

As  the  result  of  the  methoxyl  determination,  Hesse  infers 
that,  in  addition  to  cephaeline,  there  may  be  present  in  ipeca- 
cuanha a  base  richer  than  it  is  in  methoxyl,  having  the  formula 
C26H:aN20(OCH3).,.  The  behaviour  of  cephaeline  shows, 
that  it  contains  a  free  hydroxyl  molecule.  It  is  suggested 
that  the  alkaloids  may  all  be  derived  from  "  nor-emetine  " 
by  a  complex  formula  which  is  given. 

With  reference  to  these  deductions,  Paul  and  Cownley 
point  out  that,  although  the  formula;  suggested  bj'  Hesse 
differ  from  those  obtained  by  them  to  the  extent  of  two 
atoms  of  hydrogen,  the  latter's  analytical  figures  are  more 
closely  in  accordance  with  their  empirical  formulae  than  with 
those  which  he  has  adopted.  In  applying  Beckmann's  boiling- 
point  method  for  the  determination  of  the  molecular  weight, 
Paul  and  Cownley  found  difficulty  in  obtaining  a  solvent 
which  had  no  action  on  the  alkaloids ;  both  chloroform  and 
absolute  alcohol  give  rise  to  apparent  alteration.  The  dry 
alkaloids  are  not  readily  soluble  in  pure  ether,  although  the 
nascent  alkaloids,  in  the  presence  of  water,  are  dissolved  by 
it.  From  the  fact  that  Ilesse  employed  ethylic  alcohol  and 
chloroform  iu  his  molecular  weight  determinations,  these 
results  alone  are  not  regarded  as  conclusive.  It  is  mentioned 
incidentally  that  for  medicinal  purposes  the  crystalline 
hydrobromide  of  emetine  has  been  found  to  be  the  most 
convenient  salt  for  use.  As  produced  on  the  commercial 
scale  the  salt  contains  two  molecules  of  water — 

C15n,v,N02HBr.2fl20. 

When  crystallised  from  water,  it  forms  beautiful  silky  needles 
containing  nine  molecules  C,-,H22l\02HBr.9H,,0.  On  expo- 
sure to  air,  these  gradually  effloresce  until  seven  molecules 
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,,f  water  have  been  lost,  when  the  composition   of  tb    salt 
, his  constant;  in  this  form  it  is  quite    stable,  and  is 
soluble  in  water. — J.  0   B. 

8pt.   Miner    \,l..  Asiag    of.     C.   E.   Smith.     Che,,,,  and 
Wggist,  1898,  53,    951    .  59;  from  Aroer.  J.  Phano. 


Set  under  XXIII.,  pog\  880. 

PATENTS. 
I      .       Tmpu.intheManufae^eand.rroiuc- 
.    Paris,    I'm  ice.     Eng.  Pat   l  1,6 
June  16,  I 
Xmsmauul    I  application  to  perfumery  of  alcohols 

of  the  general  formula— 

&,)((  II  i.C,H,.CO.CBB'.OH 

an(]  fl  n  elai 1.     The  claimed  foi 

production   of  these    esters  consist   in  acting   on    eyn 
with  acid  chlorides  in  the  presence  of  aluminium  chloride, 
brominating  the  ketone  produced  in  the  o-position  bj 
action  "t  bromine   in  tin-  cold,  and  acting  outhebromo- 
derivative  with  sodium  acetate,  propionate,  &c:,  or  in  pro- 
substituted  ketone  directly  from   cymeue  bythe 
nol  ehloracetyl  chloride  in  the  presence  of  aluminium 
chloride   and    converting    into  the  ester  a-   before       The 
obtained  by  the  foregoing  reaction   arc  claimed 
as  new  products. — A.  C.  W. 

Antiseptic  Substance*,  Impls.  in  //"   Matwfar.turt  tf.     W, 
L,,  Wise,  London.     From   Knoll  and  Co.,  Ludwigshafen- 

,1(:.|.  l'at.   is, 17s.  Aug.    I,  1897. 

Tin:  manufacture  of    an    almosl    odourless    compound  of 

■  iih    : 1 1 >    albuminous    rabsti <    I  egg  albumin, 

,„  |lt  b  solutions  oi  the  two  bu  istances 

,,,t..  d   hi  iting  the  precipitati   for  ■■>  fen  I 

il    [20    i'..   -"i [nentlj     washing   with    an    iodoform 

,t  ii  ,,  quired,  is  claimed.     The  heating  at  the  i 

iperature    brings    about    combination 
between  the  iodoform  ami  albumin. — A.  C.  W. 

Pharmaceutical  Compound*   ProteinSi        ■         mmds],Tlii 
i/    wfactvre  or  Production  of '.     11.  E.  Newton.  London 
i  arbenfabriken  trormals  F.  Bayei  and  <  !o.,  Elberfeld, 

Pal    1-17-    \...    9,  1897. 

Tin  proee  -  is  olaimed  for  the  production  of  soluble  Bilver 
protein  compounds,  consisting  in  dissolving  the  insoluble 
compounds  obtaini  .1  bj  the  action  of  proteins  on  silver  -alts 

h,r  oxide,  i»   solutions  of  albn ses  or  the   soluble 

Ii  obtained  by  the  action  of  formaldehyde  on  the 
itural  proteins.    The  products  are  claimed  a- 
,„.„  ,  .re,  ami  their  use,  for  therapeutic 

purp  I     VV. 

todised   Albumin    and    Iodised    Peptones,     In    Improved 

thi   Production  of.    B.  8.  Bromhead,  London. 

Prom  "  •■  ■ti.-    Fabrik    in    Helfenburg,  Dresden, 

i  ng   Pat.  f7  i".  March  81,  I 

'I'm    process  for  the  production  of  Iodine  compounds  of 

albumin  and  peptone  Is  claimed,  which  consults  in  mixing 

the  powdered  substance  with  Iodine  and  90  per  cent  alcohol, 

,lri  uhing  the  dry  powdei   with  absolute 

ohol,  'lilute  sodiui  '    and  thiosulphati 

water,  alcohol,  and  ether,  and  igain  drying  at  35   •  . 

-A.  C.  W. 


XXI.-PHOTOGRAPHY. 

Ammonium   Persulphati     «-   "    Red*  VWo, 

Lumiere  Bros,  and  Beyeweti.  Bull.  Photo.  Club,  Paris, 
18,8,  MS. 
Mow  reducers  slowly  dissolve  the  deposited  silver,  working 
from  the  top  of  thi  Urn  inwards.  Ihni  in  any  shoti  time 
the  effect  on  the  weakeal  parti  ol  the  negative  is  greater 
than  on  the  stronger  parts.    A  hard  or  too 


the  result  of  under-exposure  and  over-development,  cannot 
be  successfully  treated  by  -neb  a  reducer.  It  can,  however, 
h\  an  aqueous  solution  of  ammonium  persulphate  not 
Stronger  than  J  per  eCnt.,  in  a  bath  of  which  the  f.scd  and 
well-washed  negative  is  placed,  and  gently  rocked  till  the 
desired  weakening  is  nearly  reached,  when  it  i-  taken  out, 
kept  for  a  few  minutes  in  a  1"  per  cent,  solution  of  sodium 
sulphite,  and  then  well  washed.  The  authors  consider  that 
the  persulphate  penetrates  to  the  lower  layers  of  the  film, 
and  there  dissolves  sil\er  according  to  the  equation  — 

S04(NH0  +  Ag  =  AgNU  - 

and  that  then  the  reaction  — 

2(SO,XH,)  +  BHX)       S  \_XII  >i  I,  = 
i.-  Nil . )  S<  >,  -s- 

oceurs :  this  can,  however,  only  take  place  in  the  upper 
hncrs  or  at  the  surface  of  the  film,  where  the  ammonium 
persulphate  i-  in  excess.  Thus  the  solution  of  silver  i- 
greater,  and  its  reprecipitation  relatively  less,  in  the 
stronger  than  in  the  weaker  parts  of  the  film. — J.  T.  D. 

Substrata  for  Negatiot  t.     K.  Vogel.     Phot.  Mittkeil.  1898, 

35,  78. 
Substrata  are  used  to  cause  the  sensitive  film  to  adhere 
more  firmly  to  the  glass.  For  wet  collodion  plates,  dilute 
albumin  made  -lightly  alkaline  with  ammonia  is  very 
suitable, for  the  silver  -alt  coagulates  the  albumin,  ami  gives 
a  very  adherent  film.  It  i-  not  so  good  for  collodion 
emulsion,  as  hen-  the  silver  sail   does  not  come  into  contact 

with  the  albumin,  which  remaii Inble  in  water.     In  this 

case  a  solution  of  l  grm.  of  india-rubber  in  1,000  grmi  A 
benzene  answers  well,  bnl  if  man}  [Tint-  have  to  be  taken 
from  the  negative,  the  film  is  apl  to  peel  off  or  to  crinkle. 
For  wel  plans,  collodion  emulsion,  or  collodion  or 
gelatino-bromide  dry  plate-,  an  excellent  substratum 
consists  of  l  grm.  of  emnlsion  gelatin,  300  e.c.  of  water, 
and  6  c.c.  of  a  -  per  cent,  solution  of  chrome  alum,  poured 

two  it  three  times  over  the  plate.     Almost   equally  g I  i- 

:i  grm-.  of  gelatin  in  1,000  c.c.  of  water,  to  which  10  cc  of 
formalin  bave  been  added  ;  the  formaldehyde  harden!  the 
gelatin,  and  act-  a-  an  antiseptic. — J.  T.  D. 

:,   Sensitizers  for  Gelatino-bromide  Plate*,    Paul  Bob. 
Phot.  Con.  1898,  35,  ^l'<- 
Vabious    colouring    matters   were   compared     as    to   their 
effeol  in    increasing  the  sensitiveness  of  plate-   in  thi 
refrangible  part  of  the  spectrum.     Krythrosin  (the  sodium 
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derivative  of  tetiaiodofluorescein)  ffas  taken  as  a  standard. 
The  plates  were  dipped  for  two  minutes  in  a  bath  of  2  per 
cent,  ammonia,  then  for  two  minutes  in  the  colour  bath 
(100  c.c.  of  water,  2  c.c.  of  ammonia,  6  c.c.  of  a  solution  of 
erythrosin  of  1  to  500),  and  finally  dried.  These  plates  were 
very  delicate,  and  showed  a  sensitive  band  from  D,  three- 
fourths  of  the  distance  to  E.  The  table  gives  a  summary 
of  the  author's  results. — J.  T.  D. 

XXII— EXPLOSIVES.  MATCHES.  Etc. 

Explosive*,   The  Annual  Report   {Twenty-second)  of 
Her  Majesty's  Inspectors  of,  for  1S97. 

Is  the  above  report  it  is  pointed  out  that  no  modification 
of  the  law  took  place  during  the  year,  but  an  Order  in 
Council  has  been  made,  declaring  that  acetylene,  when  in 
a  liquid  state,  "  or,  when  subject  to  a  pressure  above  that  of 
the  atmosphere,  capable  of  supporting  a  column  of  water 
exceeding  100  inches  in  height,"  shall  be  deemed  to  be  an 
explosive  within  the  meaning  of  the  Act,  and  whe.n  it  is 
considered  an  explosive,  its  use  is  prohibited. 

The  growth  of  the  trade  in  explosives  has  not  diminished  : 
three  new  factories  have  been  added  since  1S96  ;  10  applica- 
tions for  new  licenses  are  still  under  consideration.  The 
following  have  been  added  to  the  list  of  authorised  explo- 
sives : — Amvis,  Carbo-gelatin,  Coalite  or  l'embrite,  Can- 
nonite  No.  3,  Nobel  Ardeer  Powder,  Nobel  Carbouite, 
Nobel  Gelignite,  Norres  patent  safety  fuze  lighters. 

The  amount  of  foreign  nitroglycerin  compounds  imported 
is  still  large,  being  1,153,550  lb.  in  1897,  against  1,259,200 
lb.  in  1896.  Carbonite  and  gelatin  dynamite  account  for 
nearly  100,000  lb.  of  this,  the  amount  of  gelatin  dynamite 
being  rather  in  excess  of  the  carbonite. 

Dr.  Dupre  reports  that  the  quality  of  the  various 
explosives  examined  shows  a  distinct  improvement.  A 
revival  of  activity  among  inventors  took  place,  due,  no  doubt, 
to  the  new'  Act  regulating  the  use  of  explosives  in  mines, 
which  came  into  force  at  the  beginning  of  this  year. 
Kleven  new  explosives  were  brought  to  the  notice  of  the 
Department.  A  considerable  amount  of  chemical  examina- 
tion has  been  involved  in  connection  with  explosives 
proposed  for  use  in  coal  mines,  and  it  has  been  found 
necessary  to  hx  the  proportions  of  certain  of  the  con- 
stituents within  somewhat  narrow  limits,  as  a  slight  variation 
might  very  seriously  affect  the  character  of  the  explosive 
so  far  as  liability  to  set  fire  to  explosive  mixtures  of  gas  or 
dust  and  air  is  concerned. 

Dr.  Dupre  describes  an  interesting  experiment  in  which 
practically  pure  acetylene  under  dift'ereut  degrees  of  com- 
pression was  exposed  to  the  action  of  a  strongly  heated  plati- 
num wire.  It  was  found  that  at  ordinary  pressure  the  gas 
undergoes  slight  local  decomposition,  which  does  not,however, 
extend  to  the  mass  of  the  gas.  Under  a  pressure  of  15  ins.  of 
mercury  above  the  atmospheric  a  similar  result  was  obtained, 
but  when  the  pressure  was  increased  to  29  ins.,  the  gas 
exploded  the  instant  the  wire  became  red  hot,  and  when 
subsequently  the  carbon  produced  was  collected,  it  was 
found  that  the  whole  of  the  acetylene  had  been  decomposed. 

During  the  use  of  explosives  of  the  first  division  of  the 
nitro-compound  class,  a  number  of  accidents  have  taken 
place  through  a  pick  or  tool  striking  into  unexploded 
portions  of  the  charge.  As  these  imperfect  explosions 
could  be  largely  traced  to  the  use  of  detonators  of  in- 
sufficient strength,  a  circular  was  issued  to  manufacturers 
and  importers  of  detonators  calling  their  attention  to  the 
necessity  of  observing  a  correspondence  between  the  charges 
in  their  detonators  and  standard  charges  as  laid  down  in 
the  official  dictionary  of  explosives. 

An  account  is  given  of  the  principal  outrages  both  at 
home  and  abroad,  the  most  serious  one  in  this  country 
being  the  explosion  on  the  Underground  Railway  at 
Aldersgate  Street  Station. 

From  the  circumstances  of  a  great  petroleum  fire  which 
occurred  at  Purfleet,  the  advantage  is  very  apparent  of 
having  large  quantities  of  petroleum  surrounded  by  a  ditch 
to  prevent  outflow  of  the  oil  to  adjacent  premises. 

A  testing  station  has  been  established  at  the  Royal 
Arsenal,   Woolwich,   in  which  explosives  can  be  tested  in 


connection  with  the  Coal  Mines  Regulation  Act,  1896. 
This  station  is  under  the  charge  of  H.M.  Inspectors 
of  Explosives.  Major  A.  Cooper  -  Key,  K.A.,  who  has 
been  appointed  an  additional  Inspector  of  Explosives 
since  the  beginning  of  1898,  and  ha*  had  the  immediate 
control  of  .  this  testing  station  since  its  establishment, 
furnishes  a  special  report. 

Explosives  for  use  in  coal  mines  must  be  on  the  "  per- 
mitted list,"  and  are  only  admitted  to  this  list  after  having 
been  admitted  to  the  Home  Office  list  of  authorised  ex- 
plosives, and  then  passed  the  special  tests  at  Woolwich. 
These  tests  consist  in  firing  shots  into  a  highly  explosive 
mixture  of  coal-gas  and  air.  The  explosive  passes  the  test 
if  it  fails  to  ignite  the  mixture  in  the  first  20  shots,  or 
if  there  is  only  one  failure  in  the  first  30,  or  two  in  40 
shots. 

The  gaseous  mixture  into  which  the  shots  are  fired 
contains  9  per  cent,  of  coal-gas  and  91  per  cent,  of  air. 

The  charge  of  explosive  used,  when  of  the  class  intended 
to  be  fired  by  a  detonator,  is  taken  as  the  equivalent  ot 
2  oz.  of  No.  1  dynamite,  and  when  not  fired  by  a  detonator, 
as  the  equivalent  of  6  oz.  of  R.F.G.  gunpowder. 

It  is  pointed  out  that  although  a  i  explosive  may  be  on 
the  permitted  list,  no  relaxation  in  the  way  of  precaution 
should  take  place,  as  no  test  can  ensure  absolute  freedom 
from  risk  when  the  explosive  is  used  in  fiery  mines. — W.  M. 

Liquid  Air   as   a    Constituent  of  Explosives.     W.  Sehulz. 

Gluckauf,  1S98,'34,  341. 
Experiments  have  been  made  with  coal-dust  soaked  with 
liquid  air  in  the  same  manner  as  kieselguhr  is  soaked  with 
nitroglycerin.  The  mixture  can  be  detonated  by  fulminate. 
If  the  liquid  air  contains  the  normal  (23  ■  17  per  cent.  by 
weight)  proportion  of  oxygen,  the  theoretical  figures  for  the 
work  and  the  temperature  of  explosion  are  lower  than 
the  corresponding  figures  for  dynamite  ;  but  if  the  liquid  air 
contains  50  or  60  per  cent,  of  oxygen  the  figures  are  higher 
than  those  for  dynamite.  No  definite  experimental  results 
as  to  the  explosive  efficiency  seem  tc  have  been  obtained, 
and  the  cost  is  high. — J.  T.  D. 

PATENTS. 

New  Ex-plosive  Compound.  C.  D.  Abel,  London.  From 
Gesellschaft  fur  Linde's  Eismaschiuen,  Wiesbaden,  Ger- 
many.    Eng.  Pat.  18,929,  Aug.  16,  1897. 

Tins  invention  relates  to  the  use  of  mixtures  of  liquid 
oxygen  and  oxidisable  substances  as  explosives.  Such 
mixtures  burn  away  quietly  when  ignited  in  the  ordinary 
manner,  hut  when  fired  by  a   detonator  explode  violently. 

The  proposal  is  to  produce  the  explosive  at  the  place 
where  it  is  to  be  used,  by  there  employing  a  machine  for 
liquefying  air,  from  which,  by  evaporation,  the  larger  portion 
of  the  nitrogen  is  eliminated  ;  the  liquefied  gas  is  then  mixed 
with  an  oxidisable  body  such  as  wood-charcoal  powder 
cotton  wool  being  added  to  prevent  the  scattering  of  the 
charcoal  powder  when  it  is  introduced  into  the  boiling 
oxygen.  Sulphur  may  also  be  used  when  a  more  disruptive 
explosive  is  desired. 

The  mixture  must  be  placed  in  a  case  which  is  a  bad 
conductor  of  heat,  before  being  placed  in  the  bore  hole.     If 

the  oxidisable  body   be  liquid — petroleum,  for  instance it 

must  first  be  absorbed  in  cctton  wool,  so  as  to  offer  a  large 
surface  to  the  liquid  oxygen. — W.  M. 

Matches  adapted  to  prepared  Striking  Surfaces,  Impts.  in 
the  Manufacture  of.  S.  Xeuburg,  Prague,  and  I.  Nenburg, 
Vienna,  Austria.     Eng.  Pat.  19,418,  Aug.  23,  1897. 

"  This  invention  relates  to  improvements  in  headless  matches 
free  from  phosphorus,  and  which  are  intended  to  ignite  by 
striking  against  a  suitably  prepared  surface." 

The  chief  point  is  the  substitution  of  a  metallic  sulphate 
for  ammonium  sulphate  in  compositions  containing  sodium 
chlorate  for  coating  the  matches. 

The  splints  in  bundles  are  first  dipped  in  a  solution  of 
sodium  chlorate,  87 '5  parts;  gum  arabic,  12  '5  parts;  sul- 
phate of  iron,  7 '5  parts  ;  and  water,  125  parts.  After  drying 
they  are  then  dipped  in  a  waterproofing  solution  composed 
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of  resin.  •-'">  parts  ;  turpentine,  fi7 •  .">  parts  ;   oleic  acid,  125 
part";   and  unseed  oil,  ::7    .'.  parti 

iposition  for  the  -triking  surface  on   the 
1k>x  consists  of  amorphom  phosphorus,  25  parts,  12  ■ ")  parts  ; 
-  powder,  3-7.'i  part-  ;   water,  25  parts  :  anil  gum  aral'ic, 
parts. — W.  M. 

iy   Tamping  for  'Explosives  used  fin   Blasting  Oj 
/ion*  in  t 'oal  and  other  Mint  -,  and  in  ■  Ipparatui  fur  I 
in   Connection  therewith  ;  Imptt.  m  or  relating  to.     E.  S. 
Wrexham.     Eng.   Pat.  20,228,  Sept.  2, 1897,  and 
Pat.  11,674,  Ma]  28, 

I'm  -i  two  patents  have  the  same  title  and  the  same  object 
in    view.     The    invention    consists    in     preparing    -olid 

cylinders,  prisms,  or  other  pi is  of  a  drj  hydrated  salt,  such 

as  soda  crystals,  with  central  or  other  passages.  Such 
pri-m-  are  placed  at  the  bottom  of  the  bore  hole  ami  above 

il splosive  ;    the    products  of   explosion   permeate   this 

stemming  rapidly,  and  give  up  beat  in  liberating  gaseous 
prodacU  from  the  Btemming. — W.  M. 

Erpl       ■       Ttupts.  in  tin-  Manufacture  of.     I     Alvisi  and 
E.  Pulfici,  Kome.     Eng.  Pat.  Sept. 21,  1897. 

!>>i  inventors  prepare  ammonium  perchlorate  bj  treating 
sodium    perchlorate    prepared     from    the    chlorate,    with 

inn limn  inirati-.  when  ammonium  perchlorate  separates 

in  fii r\ -t:il-      Mixtures  of  ammonium  perchlorate  with 

l     ric  acid  or  with   trinitrocresol,  called  "  cremonite,"  are 
claimed;    also  a   Mark   gunpowder   in    which   ammonium 
i .,  rchlorate    replaces    potassium    nitrate,    ami     to    which 
:  s  the  name  of  manlianiti  is  given, — \V.  If. 

Photphonu  and  other  Materials,  Impls.  in  the  Process  of 

Manufacturing.     C.  8.  Bradley,  Avon,  New  York,  and 

i     i:  .1  i     i    ,  I.,  i   Orange,   New  Jersey,  Q.S.A.     Kng. 

Pal    10,890,  May  5,  I  - 

Haw   maorials  containing   phosphorus,    such   as    mineral 

phosphates,  bones,  or  calcium  phosphates  in  any  form,  are 

mixed  with  sufficient  carbon  to  combine  with  the  oxygen 

present,  and  to  form  a  carbide  with  the  calcium,  ami  the 

mixture  is  subjected  to  an  electric  current  ol  from  25  to  50 

kilowatts,  in  a  furnace  having  a  dome,  an  inclined  carbon 

hearth,  a  feed-pipe  communicating  with  a  valved  hopper, 

and  a  discharge  pipe  for  the  phosphorus  vapour  liberated, 

leading  into  a  vessel  containing  water.     The  reaction  in  the 

I  calcium  phosphate  is  stated  t"  he — 

i   i  ni.   i    in        BCaC,   •    P,       -'  1 1 

The  oaloium  carbide  formed  flows  on  to  the  hearth  of  the 

furnaoe,  and  may  be  removed  ft I to  time  through  a 

lap  bole.— K.  s. 

XXIII.— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

[Lubricating    Oil  The     Chercheff  I  .. '.  r. 

I     .l.aii.      Rev.  t'him.   Industr.   9,     104    ,220     224. 

lu  i  advantages  claimed  for  this  apparatus  are  that, 
owing  to  the  adjustability  of  the  working  pans.  i|  may  be 
approximated  i",  and  will  give  results  comparable  with,  the 
other  standard  visoosimeters  in  use,  according  as  the 
conditions  of  the  ■  zpei  imenl  are  modified  in  one  wa}  or  the 
other.  Thus,  the  diameter  ol  the  effluent  jet,  the  length  of 
the  effluent  tube,  and  the  working  temperature  can  be 
inrieil,  and  th I  ma]  be  mini  maintained  undei  s  con- 
stant pressun  .  as  in  the  Barbi  j  ixometer,  or  audi  r  variable 

j         -ore.  like  l  ;!  is. 

1  he    instrument  ■  i  watci  hath      inn  unding  the 

oil-cup  both  being  ol  copper  the  formal  supporting  tin- 
usual  tin  i  .mi    .  t   [i     i  b  irette  for  maintaii 

a  coii-i.mi  supplj  of  oil  when  required  The  outlet 
ran  be  dosed  bj  I  steel  cone  attai  '  i  <!  to  »  vertical  Bpindle 
working  in  guides,  B*oi  keeping  the  oil  al  any  desired 
constanl  level,  in  overflow  pipe  is  provided,  which  ■  -Mends 
downwards  through  the  bottom  ol  both  n  ist  Is  an. I  can  l»e 
adjusted  to  anj  height,  its  exact  position  heme  n  corde  1  by 


a  pointer  and  arm  moving  on  a  scale  on  one  of  the  legs  of 
the  tripoil  stand. 

A    measuring  glass,   pi  the    effluent  jet,    i- 

grnduated  in  one-sixths  of  cubic  centimetre,  and  thus 
records  in  ten  minutes  the  rate  of  outflow  in  e.c.  per  hour. 
According  to  the  inventor  the  standard  degree  of  fluidity  of 
an  oil  is  expressed  by  the  number  of  c.c  per  hour  discharged 
through  a  jet  5  c.c  long  ami  1  mm.  in  diameter,  the 
const,  ut  level  of  the  oil  bail  ive  Che  nutlet  orifice, 

and  the  working  temperature     ■   I 

To  approximate  the  apparatus  to  the  Barbey  ixometer,  a 
jet  3  cm.  long  anil  1  mm.  diameter,  with  a  working 
pressure  4,  i>  required  :  and  in  the  author'-  experim 
in  comparison  with  the  Engler  riscosimeter  it  was  found 
that  wiih  a  jet  •'!  mm.  in  diameter  ami  5  cm.  long,  the 
difference  in  the  time  required  for  the  c.c  of 

oil  in  the  two  instruments  did  not  exceed  0'02 — o-05  of  s 
minute.  —  C,  S. 

IS  ORGANIC  CHEMISTRY.— QUALITA  Tl  YE. 

Formula  for    Test  Papers,     l'harin.  Post  :  through  l'harin. 

J.  1898,  4,  [1469],  2U''.. 
Potassium   Ferricyanide   and    ('Uric   Acid. — The    papers 
have  likewise  the  property  of  precipitating  albumin  from 
urine. 

Wurster's    Diacthyl-paraphengldiamine    Paper   (W'ur- 
izone   paper).— Filter   paper  impregnated   with  a 
solution     of     pariiphenyldiamine.        Indicator     of     o/one. 
sulphuretted  hydrogen,  >\.c. 

Wurster's  Tetramt  thyl-paraphenyldutmine  Paper. — 
Filler  paper  impregnated  with  tetramethyl-paraphenyl- 
diamine.  Assumes  an  intense  bluish-violet  colour  in  the 
presence  of  traces  of  active  oxyg  D  in  neutral  or  acetic  acid 
solution,     Reagent  for  ozone  and  peroxide  "f  hydrogen. 

Ri  agt  hi    Paper     <  ii  ii>,  tecting 

Atliitmtn. — (</)  Picric  and  Citric  Acids:  A  precipitate 
results  if  a  strip  of  the  paper  i-  dipped  into  urine  containing 
albumin.  <M  Sodium  Tungstate  and  Citric  Acid:  The 
presence  of  albumin,  mucin,  uric  acid,  peptones,  and 
creatinine  is  revealed  bj  a    precipitate   resulting  after  strips 

ol'  the  above  paper  have  been  dipped  into  the  urine. 

Detection  of  Sugar  in  Urine — Indigo,  Carmine,  and 
Carbonate  of  Sodium   Papers.  pers  furnish  the 

Mulder    reaction    (a    successive    green,   red.   and    yellow 

coloration)  in  the  presence  of  -agar  in  urine. 

Griess  Test  Paper,  —Filter  paper  saturated  with  an 
alcoholic     solution     of     lin  tapl.eiiv  lenc-diiiuiinc.       I.iu-     a 

yellow  to  brown  colour  reaction  in  the  presence  of  nitrous 
acid  and  nitrites. 

Griess  Red  /'  Paper. — Kilter  paper  saturated  with  an 
alcoholic  solution  of  sulphanilic  acid  and  alpha-naphthyl- 
aiiiine  hydrochloride.  The  presence  of  nitrous  acid  and 
nitrites  produce  a  dirty  red  coloration  of  the  paper. 

Palladium    Chloride  Paper.-    Swedish   filter  paper  satu- 
rated  with  a  solution  of  palladium  chloride.     Reagent  for 
l-gas,  earburetted  hydrogen,  carbonic  acid,  &c,  shows 
liberation  of  metallic  pa. helium. 

Phnolphthaletn  Paper.  Kilter  paper  impregnated  with 
an  alcoholic  phenolphtbali  .u  solutiou  employed  as  indicator 
in  alkalimetry. 

Phloroglucin-  Vanillin   Papers. — Filter  paper    saturated 
with  alcoholic  solution  of  phloroglucin-vanillin,  employ) 
a  reagi  ■  tecting  the  free  hydrochloric  acid  of  gal 

•Deutsch.  Amerih.  Apoth.  '/.ut..  xviii.,  100. 

Atolitmine  Paper. — A  rcildish-violcl  bibulous  paper 
impregnated  with  asolitmine.  It  is  coloured  red  bj  acids, 
blue  bj  alkali-. 

/..in/    Acetate    Paper. —  l-'ilter   paper    saturated   with  s 
solution  of  neutral  lead  acetate,  for  detecting  the  pn 
of  sulphuretted  hydrogi 

7.i  ad  Glased  /'n/»r.  Glazed  paper  impregnated  with 
carbonate  of  had,  for  detecting  the  presence  of  sulphur  Ued 
hydrogen. 

Brasilin  Papers. —  Kilter  paper  impregnated  with  a 
solution  of  brastline  ;  serves  as  an  indicator  for  acid-. 

Blue  Carmine  Paper.— Fitter  piper  Impregnated  with  a 
solution  of  indigo  carmine,  for  detecting  oxygen. 
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Red  Carmine  Paper. — Paper  saturated  with  a  solution  of 
ammonia-carmine,  an  indicator  of  acids,  giving  a  yellowish- 
red  colour  reaction. 

v      Turmeric     Paper Filter     paper     saturated    with     an 

alcoholic  tincture  of  turmeric.  Indicator  of  caustic  alkalis 
and  alkaline  earths,  giving  a  reddish-brown  colour  reaction. 
It  is  coloured  brown  bv  boric  acid,  sulphur-yellow  bv  acids. 
Sensibility  for  KHO  about  1 :  180,000,  for  NH3  1 :35,000. 

Fuchsia  Paper.  —  Paper  saturated  with  an  alcoholic 
Euchsine  solution,  employed  for  detecting  sulphuric  acid. 

Dahlia  Paper. — Filter  paper  impregnated  with  an 
alcoholic  solution  of  the  colouring  matter  of  Dahlia 
variabilis.     Indicator  of  acids  and  alkalis. 

Hematoxylin  Paper. — Filter  paper  saturated  with 
aqueous  solution  of  hematoxylin.  Extremely  sensitive 
indicator  for  ammonia,  alkalis,  alkaline  earths,  anil  certain 
metals. 

Bilberry  Paper. — Paper  saturated  with  an  alcoholic  or 
aqueous  extract  of  bilberries.  Employed  as  an  indicator  of 
ammonia  and  fixed  alkalis. 

Blue  and  Red  Litmus  Paper. — Very  sensitive  indicators 
obtained  by  immersing  filter  paper  with  a  neutral  alcoholic 
litmus  tincture.  Sensibility  of  red  paper  for  KOH  1 :  20,000  ; 
ef  blue  paper,  for  HC1  1  -.50,000. 

Cobalt  Paper. — Filter  paper  impregnated  with  cobalt 
chloride  and  methyl  blue  solution.  Indicator  of  zinc, 
eopper,  and  nickel. 

Congo  Paper. — Prepared  by  impregnating  filter  paper 
with  a  solution  of  Congo  red.  Tinned  blue  by  a?ids 
Indicator  of  free  acids. 

Albumin  Paper. — Paper  impregnated  with  an  aqueous 
-ulution  of  albumin.     Principally  employed  in  photography. 

Lacmoid  Paper. — Filter  paper  saturated  with  an  aqueous 
solution  of  lacmoid.  Obtainable  in  red  and  blue,  and  used 
in  the  same  way  as  litmus  paper.  The  red  lacmoid 
paper  is  greatly  superior  to  red  litmus  paper  as  an  indicator 
for  alkalis.  It  should  be  kept  in  a  well-stoppered  bottle,  as 
it  is  very  apt  to  spoil. 

Methyl  Orange  Paper. — Filter  paper  saturated  with  an 
aqueous  solution  of  methyl  orange.  F^mployed  as  an 
indicator  of  acids  and  alkalis.  The  methyl  orange  paper 
is  coloured  deep  brownish-yellow  by  mineral  acids. 

Ozone  Paper. — Potassium  iodide  starch  paper.  (Schor.- 
bein's  ozone  paper.)  Filter  paper  saturated  with  starch 
paste  which  has  previously  been  mixed  with  potassium 
iodide.     Gives  a  blue  reaction  when  ozone  is  present. 

Thallium  Paper.—  Filter  paper  saturated  -with  thallous 
hydrate.     Gives  a  brown  reaction  when  ozone  is  present. 

Boettger's  Test  Paper. — Kilter  paper  saturated  with 
neutral  gold  chloride,  coloured  violet  in  the  presence  of 
ozone. 

Pole  Test  Paper. — Unsized  paper  saturated  with  an 
alcoholic  solution  of  phloroglueinvauillin.  The  paper, 
when  moistened,  turns  red  when  applied  to  the  negative 
pole  of  an  electric  current. 

Silver  Paper. — Filter  paper  impregnated  with  an  aqueous 
solution  of  silver  nitrate.  Indicator  of  chromic  acid, 
arsenious  acid,  &c.  Delicate  reagent  for  arsenic,  specially 
>iiited  for  toxicological  examinations. 

Trnpceolin  Paper. — Filter  paper  impregnated  with  a 
saturated  alcoholic  solution  of  tropceolin.  Gives  a  lilac 
reaction  in  the  presence  of  free  hydrochloric  acid  in  gastric 
juice. 

Potassium  Mercuric  Iodide  and  Citric  Acid  Paper. — 
Albuminous  urine  shaken  with  this  paper  gives  a  voluminous 
precipitate. 

The  Alkaline  Earths,  Magnesia  and  Manganese  Oxide; 
Detection  and  Separation  of,  in  the  presence  of  Acids 
forming  Insoluble  Salts  with  these  Bases.  A.  Villiers. 
Bull.  Soc.  Chim.  1S98, 19,  [15],  710—711. 

In  the  ordinary  coarse  of  qualitative  analysis,  the 
precipitate  obtained  on  the  addition  of  ammonia,  after 
boiling  off  sulphuretted  hydrogen,  oxidising  with  nitric  acid, 
and  addition  of  ammonium  chloride,  may  contain  the  whole 
or  a  part  of  the  calcium,  barium,  strontium,  manganese,  and 
magnesium,  in  addition  to  iron,  aluminium,  and  chromium. 
Zinc,  nickel,  and  cobalt  do  not  form  precipitates  insoluble 
in  a  sufficient  excess  of  ammonia  and  ammonium   chloride 


even  when  acids  are  present  with  which  these  metals  form 
insoluble  salts.  Of  the  acids  which  form  insoluble  salts 
with  the  above  metals,  silicic  acid  may  be  separated  by 
evaporation  of  the  acid  solution  ;  organic  acids  should  be 
removed  by  ignition  after  the  sulphuretted  hydrogen 
treatment,  fur  their  presence  may  prevent  the  precipitation 
of  the  sesquioxides.  It  is  useless  to  endeavour  to  separate 
boric  aeid  :  the  borates  are  too  soluble  in  the  presence  of 
ammonium  salts  to  be  found  in  the  washed  precipitate. 
Oxalic  and  phosphoric  acids  remain  to  be  considered. 
Although  the  phosphates  of  the  alkaline  earth  metals  and 
of  manganese  are  soluble  in  acetic  acid,  it  is  not  sufficient 
to  add  the  quantity  of  ferric  salt  theoretically  sufficient  to 
precipitate  all  the  phosphoric  acid ;  even  if  a  considerable 
excess  of  iron  be  present,  the  precipitate  oo  boiling  may 
still  contain  a  large  proportion  of  the  alkaline  earth  metals 
and  manganese.  The  complete  separation  of  phosphoric 
acid  from  these  metals  can  only  be  effected  by  the  use  of  a 
very  large  excess  of  iron  (see  following  abstract). 

—A.  C.  W. 

Detection  of  Fe,  Cr,  Al,  Ca,  ]!a,  Sr,  Mg,  Mn,  in  the 
presence  of  Acids  forming  Insolul.'e  Salts  with  these 
Metals.  V.  Villiers.  Bull.  .Soc.  Chim.  1898,19  [15], 
712—713. 

Destroy  organic  matters,  if  present,  by  ignition.  Remove 
silica  by  evaporation  to  dryness  with  hydrochloric  acid. 
Test  for  phosphoric  acid  with  ammonium  molybdate.  If 
phosphoric  acid  be  present,  oxalic  acid  is  indicated  by  the 
formation  of  carbonic  acid  on  boiling  with  nitric  acid  (a 
manganese  salt  to  be  added  if  not  already  present).  In  the 
absence  of  phosphoric  acid,  test  for  oxalic  acid  by  calcium 
chloride  aud  sodium  acetate.  If  oxalic  acid  is  found, 
destroy  it  by  ignition  or  by  boiling  with  nitric  and  hydro- 
chloric acids,  adding  a  manganese  salt  if  necessary  ;  then  in 
the  absence  of  phosphoric  acid  the  sesquioxides  are  pre- 
cipitated by  ammonia,  and  the  process  follows  the 
ordinary  course.  In  the  presence  of  phosphoric  acid  add 
ammonia  until  precipitation  begins,  dissolve  the  precipitate 
in  the  least  possible  quantity  of  hydrochloric  acid,  and  add 
a  small  quantity  of  an  alkaline  acetate.  If  iron  be  in  large 
excess,  this  occasions  no  precipitate  in  the  cold.  If  a  pre- 
cipitate form,  add  a  little  ferric  chloride  and  let  stand  a 
minute  ;  if  necessary,  add  more  ferric  chloride  until  a  clear 
solution  is  obtained.  If  a  drop  of  acetate  solution  produces 
a  precipitate,  add  more  acetate  and  ferric  chloride.  Dilute 
if  the  coloration  is  intense.  Boil  and  add  more  acetate  if 
necessary  to  produce  a  colourless  solution.  Filter  boiling. 
Heat  the  solution  with  a  slight  excess  of  ammonia,  collect 
the  precipitate  (if  any)  on  a  second  filter  and  add  to  the 
first.  Concentrate  the  solution,  and  test  for  the  alkaline 
earth  metals  and  manganese  in  the  ordinary  way. — A.  C.  W. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Formaldehyde,  Use  of  Alkaline  Solutions  of,  in  Analysis. 
L.  Vanino.     Ber.  31,  [U],  1763—1765. 

Gold  can  be  determined  quantitatively  by  adding  to  its 
solution  as  chloride,  ordinary  commercial  formalin,  followed 
by  a  few  drops  of  sodium  hydrcxide,  and  warming  for  a 
short  while  on  the  water  bath.  The  precipitated  gold  is 
filtered  (the  filtrate  being  tested  with  additional  formalin 
and  alkali  to  see  that  precipitation  is  complete),  well 
washed  with  water  aud  alcohol,  and  either  dried  at  180°  C. 
or  carefully  heated  to  redness  in  a  crucible.  The  author's 
experiments  (on  quantities  of  chloride  varying  from  0- 1203 
to  0'5803  grm,  and  in  fairly  dilute  solutions)  gave  results 
varying  from  64' 75  to  64-94  per  cent.,  the  calculated  per- 
centage being  64-92. 

Silver,  in  solution  as  nitrate,  can  also  he  determined 
accurately  by  the  same  method,  either  in  the  cold  or  on  the 
water  bath  ;  the  only  precaution  necessary  is  to  wash  well 
with  absolute  alcohol  to  remove  adhering  water.  Silver 
chloride  is  also  completely  and  rapidly  reduced  by  the  same 
reagent,  and  the  reaction  can  be  used,  not  only  in  analysis, 
but  as  a  means  of  preparing  pure  silver  from  silver 
residues. 
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The  author  promises  a  further  communication  on  the  use 
laldehyde  in  analysis,  with  especial  reference 
pper  Baits.— J.  T.  I-). 

Ferrous  Salt  in    ;  Solution,  Volumetric  Analysis  by. 

A.  Job.     I  I    127.     1],5'J— GO. 

\  ii  i:i:'ii  -  salt  to  which  excess  of  sodiitm  pyrophosphate 
l,a-    1,.  ,  :,   sddl  a,  to  i  ■".  remain-   colou 

and  can  be  titrated  qnite  well  «itli  permanganate  or  iodine. 
Tin-  application  to  reductions  in  alkaline  solutions  is 
obvious. — .1.  T.  D. 

Combined   Sulphuric  Acid,  'I'll'    Volumetric  Estimatioi 
V.  Marboutin   and   M.  Molinie.      Hull.  Soc.   Chim.  1898, 

19,  [i:.],  713— 714,  and  711—717. 

In  the  author's  pro.'.  mating   combined   sulphuric 

I  (this  Journal.  1897, 10-11),  the  results  i  1  by 

a  comparison  of  the  ;  i  al  with  distilled  water 

and  the  water  to  be  examined.     Telle   (this  Journal,  1898, 
i  similar  method,  in    which   solutions  of  a 
iletinite  strength   are   employed.     In   such  a   method   the 
solubility  of  barium  chrora  •  rise  to  a  considerable 

error;  when  equal  volumes  of  equivalent  solutions  (Ba  = 
187*2,   Cr        .'.!'■  I  ;  !  liquid   decanted 

from  the  precipitate  always  contains  barium  and  chromium. 
r     amount    of    chroi  mainicg    in    solution    after 

.nix;.  S  solutions,  is  equivalent  to  1*5  nngrm. 

of  SO  lantity  is  10  per  cent,  of  the  maximum  amount 

contained   in    ti.  for  which  the   process  i-    u 

The    method   m  for   the       taniinai  on    of 

&c,  ifth ganic  matter  be  previously 

This   is  'I   bj  evaporating  200  c.c. 

with  20  drops  of  nitric  acid  on  the  sand  hath,  treating  the 

toe   with  fuming   nitric  acid,  and   again    evaporating, 

finally  expelling  excess  of  the  acid  by  hydrochloric  acid. 

The  result-  agree  with  those  of  gravimetric  determinations. 

The    pi of   Villiers   (this  Journal,  1897, 

Lindet  (Comptes   Send.  125,  246)  foi   the  destruction  of 

organic  matter  by  the  use  of  nitric  acid  in  the  presence  of 

alt-,  may  be   used  prepare 

of  sulphuric  a.  hi,  Inn    nitric  acid 

alone  must  be  asi  tl  foi  the  volumetric  proci  ss.     1  he  authors 

timl  that  it  is  e  \    to  allow  precipitated   barium 

tnlphate  to  stand   in  a   warm    place   befbn  :  the 

erred   difference!   in   the   weights  obtained  were  of  the 

order  of  errors  of  experiment.     They,  however,  allow  the 

liquid  to  stand  12  I ■   tl   10   t  .,  to  enable  the   precipitate 

aviotelric  determination.     In 
volumetric  proceai  the  :  mute  clears  the  liquid. 

—A.  C.  W. 

I   ■</,  Determination  of.     V'ndatn.     .1.  Pbarm.  Chim. 

-      .    :i'j,  109—111. 

K   estimating  boric  acid   rolumetrically,  the  author  uses 

iiiimnite    in  prel  '      'he,   .1.    Pbarm, 

Chim.  1 894  ).  a  •  the  ea  a   Bharpei  tion. 

i ..  deb  i  mine  tbi  lini  .1  in  a  l  utter, 

ins.  are  extracted   with  20  c.c.  ol   warm  1  to 

mucous  extract,  which   i-   usually  acid,  litmus  is  added, 

and   then  decinormal  caustic  soda  solution  until  the  colour 

changes  to  blue.   Thi  blue  solution  ia  divided  into  two  por- 

foi  comparison  of  colour, whilst  to 

the  other  i  —  •-'  grms.  of  mannite  are  added,  and  the  acid  is 

then  normal  alkali.     The  number  of  c.c  of 

alka  the  weight  ol  boric  acid 

contnim  tl  ii   the    olution  titrated. 

' ■litijr  to  the  author,  ainct  it  is  immaterial  as  i 

the  calculation  «  n   hexatomic  alcohol 

.  d,  it  ia  probabh  nc  d  compound  ol  the 

alcohol  which  la  neutralisi  i.  but  the  boric  acid  itself,  which 

i-  liberated  from  thia  compound  by  the  action  of  the  alkali. 

—  K.  W  .  W 

Jfitric    Acid,   .1     f\  Method  for    tin     Estimation    ■■/ 

W.   \ekerniaun.     (hem.  /oil.  22,  [68   ,690—691, 

This  method  depends  on  the  reduction  of  the  nili  i    icid  to 

.a  alkaline  •  rroua  hydi  i 


(•nc  grin,   of  potassium  nitrjte,  30  c.c.  of  caustic   -oda 

nd    10  grms  ol  ferrous  sulphate, 

lived  in  water,  arc  brought  into  a  flask  ol  not  more  than 

500  c.c.  capacity.     The   total   volume  of  water   used  for 

washing   in   the  nitrate  and   dissolving  the  ferrous  sulphate 

i   ii mi  in  about  160  c.i  .     A  pinch  of  reduced  iron  is 

added  to  facilitate  the  boiling  of  rhe  thick  mixture,  and  the 
contents  ol   the  tlask  are  distilled  into  standard  acid  in  the 
usual  manner  for  the  estimation  of  ammonia.     Half  an  hour 
is  generally  sufficient  for  the  distillation;  and  just  before  the 
end  of  the  operation,  the  point  of  the  condens  r  is  washed 
from  acid,  and  the  last  few  drops  of  the  distillate 
i  with  litmus  paper.     It'  the  reduction  has  not  proceeded 
ly.  the   distillate    has  an  alkaline  reaction   to   the 
very  end,  and  the  neutrality  of  the  last  few  drops 
(•iki.I  tot  of  tin  the  determination.    The  reus 

themselves  oearlyalways  yield  more  or  les-  ammonia,  so 
that  it  is  essential  to  correct  the  results  obtained  by  a  blank 
experiment.  Good  crude  can-tie  soda  is  preferable  to  the 
purified  article,  and  the  ferrous  sulphate  should  be  prepared 
in  the  laboratory  from  iron  wire  and  pure  sulphuric  acid. 
The  above  quantity  of  water  may  be  doubled 
but  at  greater  dilutions  the  action  of  the  ferrous  hydrate  is 
diminished  and  reduction  is  incompleti 
also  prevents  the  proper  redaction  of  the  nitric  acid.  A 
large  excess  of  caustic  soda  especially  must  be  avoided,  and 
only  slightly  more  than  the  quantity  requisite  for  the 
decomposition  of  the  ferrous  sulphate  must  be  used. 

Tin  presence  of  chlorides,  sulphates,  and  acetates  has  no 
effect   on    the  applicability    of  tin-    method,  but    tarti 
hinder   the  a. tion;  and   if  phosphates  are  present,  as  in  the 
of  mixed   fertilisers,  a  modification  of  the  procedure 
must  be  adopted. 

I  he  solution  of  the  fertiliser  to  be  at  brought  into 

the  flask,  and  sufficient  calcium  chloride  solution  ol  known 
strength  i-  added  t>>  convert  all  the  soluble  phosphate,  present 
into  in.  al.  nun  phosphate  :  the  contents  of  the  ila-k  are  then 
shaken  whilst  the  caustic  soda  solution  is  added  drop  by 
drop.  An  excess  of  soda  i.  used,  corresponding  to  the 
turn    chloride   taken,  and    finally    the   fi  .  Kale 

and  the  iron  arc  added  and   the  distillation  carried   oi 
before;  an    increasi    of    10   c.c.  ol    water    ia    advisable   to 
counteract  the  thickening  of  the  mixture  due  to  the  calcium 
phosphate,     --mall  quantities  o)   iron   in    the  fertilise!    are 
without  influence  on  the  results. 

The  author  demonstrates  the  accuracy  of  his  method  by 
the  resulis  of  several  di  terminations  of  nitric  acid  in  known 
quantities  of  pure  saltpetre. — J.  I-    B. 

Phosphoric  Arid,  Determination  of.     II.  I.a-nc.     <  omptes 
'1-127,  [l],6»-    64. 

\i..n..n  has  stated  that  the  amount-  of  phosphoric  acid 
obtained  by  |  rceipitat  rti  l\  the  water  solution  and 

the  ammonium  citrate  solution  of  a  superphosphate  are 
together  considerably  less  than  that  got  by  mixing  the  two 
solutions  before   precipitation.      ! 

-ho«  that  if  the    precipitates  stand  for  a    few  hours   bel 
filtration,  this  is  never  the   case.     Tbey  also  show    that 
;   i  it  on   is   not    influenced   by   any    of   the  sub-ta 
UBually  associated  with  phosphoric  acid  in  superphosphal 
cxcepl  i  hich  do  not  go  iuto  the  solurio 

that  the  ammonium-magnesium  phosphate  is  nhsoli 
able  in  a  liquor  containing  a  third  of  iis  hulk  of  -'- 
olution     e.|iial  hulk-  ol  phosphate  - 
of  rclativi  I,    lu,     100,    1,000,   givim 

pitate. — .1.  T    1  I. 

/■A..,  \,  Determination  of .     U  Vignon,    Oomptca 

Bend.  1898,127,    -]■  l'-'1- 

In     the    analysis  ..l    a   superphosphate,  the    author_(l 

:    estimates    the    amount    o 
soluble  phosphoric  acid  bv  difference,  from   detenninat 
of  the    quantity    of  acid  soluble   in    water   alone    and 
tl  soluble   in   watel    and   citrate.     In   I   ply   I 

(see  pri  hi  Btates  thai  tin 

rapid  and  mo  rate  than  the   direct  determination.— 

I  .  w  .  w. 
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Phosphoric   Acid   dissolved   by  the    Waters  of    the    Soil, 

Estimation  of  the.     Th.  Schloesing,  jun.     Coraptes  Rend. 

128,  [6].  327—399. 
Wheh   it   is  uot  convenient  to  determine    the  amount  of 
phosphoric  acid  in  solution  in  the  waters   of  soils  by  the 
method  of  extraction  by  displacement  (see  under XV.,  page 
S57),  the  author  recommends  the  following  procedure  : — 

A  quantity  of  soil,  equal  to  300  grms.  in  the  dry  state,  is 
weighed  out  and  gently  agitated  in  a  flask  of  1  •5  litres 
capacity  with  1.300  c.e.  of  ordinary  water,  allowing  for 
that  already  contained  in  the  soil.  The  flask  must  he 
slowly  rotated  for  10  hours  at  the  rate  of  two  revolutions 
per  minute,  and  a(  the  end  of  that  time  the  phosphoric  acid 
is  determined  in  1  litre  of  the  liquid  after  decanting  through 
a  filter. 

In  this  manner  an  extract  is  obtained  containing  the 
same  proportion  of  phosphoric  acid  as  the  water  of  the 
>oil  extracted  by  displacement.  The  flask  must  not  be 
violently  agitated,  nor  the  treatment  be  prolonged  for  more 
than  10  hours,  or  the  results  will  be  too  high. — J.  F.  B. 

Phosphoric  Acid  in  Superphosphates,  A  Volumetric"  Cit- 
rate" Method  for  the  Estimation  of  S.  Littman. 
Cheui.  Zeit.  22,   [68],  691— 693. 

Orthophosphoejc  acid  may  be  estimated  in  the  presence 
of  other  acids  by  double  titration  with  standard  caustic 
soda.  The  solution  is  first  titrated  with  methyl  orange  as 
an  indicator,  whereby  the  ether  acids  are  completely 
neutralised  and  the  phosphoric  acid  converted  into  the 
monobasic  sodium  salt  HTaH2P04.  Further  addition  of 
alkali  changes  this  into  the  dibasic  salt  Na2HP04)  which, 
though  alkaline  to  methyl  orange,  is  acid  to  phenolphthalein. 
After  the  point  of  neutrality  to  this  latter  indicator  is  passed, 
the  triba-ie  normal  salt  is  formed,  which  is  alkaline  to  both. 
This  estimation  can  be  made  with  accuracy  when  only  acid'; 
or  alkaline  bases  are  present,  but  in  the  case  of  superphos- 
phates, the  other  liases  present  interfere  with  the  titration. 

The  phosphates  of  the  fertiliser  are  converted  into  sodium 
phosphate,  and  the  precipitation  of  the  bases  is  prevented 
by  the  use  of  a  neutral  solution  of  sodium  citrate.  This 
solution  is  prepared  by  dissolving  30  grms.  of  pure  caustic 
soda  in  about  120  c.c.  of  water,  and  accurately  neutralising 
it  with  a  concentrated  solution  of  citric  acid  in  presence  of 
phenolphthalein.  After  24  hours  it  is  filtered,  again 
neutralised  if  necessary,  and  made  up  to  250  c.c. 

For  the  estimation,  10  grms.  of  superphosphate  are 
shaken  with  about  400  c.c.  of  water  for  half  an  hour  in  a 
500  c.c.  flask,  and  then  made  up  to  the  mark  and  filtered. 
Fifty  c.c.  are  measured  out  and  titrated  with  pure  deci- 
normal  caustic  soda,  free  from  carbonate,  using  methyl 
orango  as  indicator,  to  complete  neutrality.  By  this 
quantity  of  soda  the  acids  are  neutralised  and  the  phosphates 
are  brought  into  the  monobasic  condition;  10  c.c.  of  the 
citrate  solution  are  then  added  to  convert  the  calcium  and 
other  phosphates  into  the  monobasic  sodium  salt.  Phenol- 
phthalein is  next  added  as  indicator,  and  soda  solution 
is  run  in  to  distiuct  redness,  exact  neutrality  being  obtained 
by  titrating  back  with  standard  acid.  The  solution  remains 
quite  clear  and  after  a  little  practice  very  sharp  results  can 
be  obtained.  The  phosphoric  acid  is  now  all  in  the  state 
of  dibasic  sodium  salt,  and  the  percentage  of  P2(  l5  in  the 
sample  cau  be  calculated  by  multiplying  the  number  of  c.c. 
of  decinormal  soda  required  for  the  second  titration  by  the 
factor  0  •  7 1 . 

Some  superphosphates,  containing  much  iron  and  alumi- 
nium, do  not  give  a  sharp  end-reaction  with  methyl  orange 
at  the  above  concentration,  but  satisfactory  results  cau  be 
obtained  by  diluting  the  50  c.c.  of  superphosphate  extract 
to  five  times  the  volume  and  titrating ;  the  titration  in 
presence  of  phenolphthalein  is  then  performed  on  another 
50  c.c.  of  the  extract  after  the  addition  of  10  c.c.  of  citrate 
solution,  and  the  quantity  of  soda  required  by  the  first 
portion  is  deducted. 

By  this  method  the  soluble  phosphoric  acid  may  be 
estimated  in  45  minutes  with  very  fair  accuracy;  a  large 
number  of  determinations  of  P2(  )i?  in  superpho-phates 
from  various  sources,  quoted  by  the  author,  show  a  mean 
difference  by  this  method  of  only  0'  13  per  cent,  higher  than   I 


by  the  gravimetric  citrate  method.  This  method  of  course 
is  not  applicable  to  the  estimation  of  meta-  and  pyrophos- 
phoric  acids  ;  but  by  treatment  of  the  superphosphate  with 
acid  it  may  be  used  for  the  determination  of  the  total 
phosphoric  acid  as  well  as  the  soluble,  although,  on 
account  of  the  large  amount  of  acid  to  be  neutralised,  the 
results  are  not  quite  so  accurate.— J.  F.  B. 

Phosphoric  Anhydride,  Estimation  of  Water-sol ut,le  and 
<  'Urate- soluble.  F.  Martinotti.  Staz.  sperim.  agrie.  ital 
31,  160—164  ;  Chem.  Centr.  1898,  2,  [2],  132. 
The  modification  proposed  by  Appiaui,  and  now  used  in 
place  of  the  old  (official)  Italian  method  for  the  examination 
of  superphosphate,  is  accurate,  but  is  inconvenient  and  takes 
a  long  time.  The  author  states  that  by  the  following 
method,  results  equally  accurate  can  be  obtained  in  a 
shorter  time: — 5  grms.  of  the  superphosphate  are  treated 
in  a  250  c.c.  flask  with  100  c.c.  of  water,  then  neutralised 
with  caustic  soda,  using  phenolphthalein  as  indicator, 
100  c.c.  of  the  olficial  ammonium  citrate  solution  added, 
the  whole  made  up  to  the  mark,  and  agitated  for  one  hour 
by  means  of  suitable  apparatus.  50  c.c.  (corresponding  to 
1  grm.  of  superphosphate)  are  now  filtered  off,  warmed 
with  a  few  drops  of  nitric  acid,  in  order  to  convert  any 
pyro-  and  met&phosphate  present  iuto  orthophosphate  ; 
then  100  c.e.  of  water  and  25  c.c.  of  ammonia  added,  and 
the  phosphoric  acid  precipitated  by  50  c.c.  of  magnesia 
mixture. — A.  S. 

Ni'rites,  Estimation  of,  in  Water.     I).  de  Paepe.     Bull. 
Assoc,  lielge  des  Chim.  12,  [3],  OS — 102. 

Fkom  an  examination  of  the  various  colorimetric  methods 
proposed  for  this  purpose,  the  author  accords  the  preference 
in  point  of  delicacy,  to — 

(a)  The  Zambelli  reaction  :— a-Naphthol  sulphanilic  acid 
in  an  alkaline  medium.  Detects  JL  mgriu.  per  litre  when 
a  stratum  of  10  cm.  thickness  is  employed. 

(6)  The  liieglcr  reaction: — .8-Xapthol  naphthionic  acid 
in  an  ammoniacai  solution.     Sensitiveness  equal  to  a. 

(c)  The  third  Griess  reaction  : — a-naphthylamine  sulph- 
anilic acid,  modified  by  Lunge  and  Lwoff.  Capable  of 
detecting  -^  and  even  lu'ull  mgrm.  per  litre  in  a  10  cm. 
stratum. 

The  defect  attaching  to  this  last-named  reaction,  viz,, 
that  the  coloration  develops  slowly  and  fades  quickly,  may 
be  obviated  by  heating  the  water  to  be  tested,  nearly  to 
boiling  before  adding  the  reagent,  and  by  subsequently 
maintaining  it  at  about  80  C. — a  procedure  which  will  also 
restore  the  fugitive  coloration,  even  after  4S  hours,  if  air 
has  been  excluded. 

The  effect  of  various  organic  and  inorganic  matters  in 
the  water  was  investigated,  and  in  the  case  of  the  antipyrin 
reagent  proposed  by  Schuyten  (this  Journal,  1896,  743), 
only  strong  mineral  acids,  alkali  sulphites  and  sulphides, 
salts  containing  basic  hydrogen  (e.g.,  Xa;HP04),  oxalic 
acid,  and  oxidising  agents  like  KMnG4,  CrO:„  &c,  exert  a 
decolorising  influence.  Lime  and  the  alkalis  only  destroy 
the  reaction  when  in  sufficient  quantity  to  neutralise  more 
than  one-half  of  the  acetic  acid  in  the  reagent. 

Similar  results  were  obtained  with  the  Griess  reagent 
above  mentioned.  In  this  case  the  reduction  of  the  colour 
is  manifested  by  a  change  from  garnet-red  to  dirty  orange- 
red.  In  water  analysis  the  sulphides  present  are  too  dilute 
to  have  any  effect  on  the  reaction ;  and  the  oxidising 
influence  on  nitrites,  with  which  ferric  salts  are  credited  by 
Schuyten,  is  believed  by  the  author  to  be  non-existect,  his 
researches  in  this  direction  with  ferric  chloride  having  yielded 
negative  results.  (Inly  in  cases  where — as  in  the  antipyrin 
reaction — the  coloration  is  weak,  the  colour  of  the  acetic 
solutions  of  ferric  salts  may  mask  the  true  colour  reaction. 

— c.  s. 

Arsenic   in  Antimony  aid    other  Metals,   Estimation  of 
O.  Ducru.     Comptes  Eeud.  1898,  127,  [4],  227—229. 

In  processes  for  the  determination  of  arsenic  in  antimony, 
which  involve  solution  in  aqua  regia,  precipitation  of  the 
sulphides,  oxidation  of  these,  and  precipitation  of  magne- 
sium-ammonium arsenate,  errors  occur  through  the 
volatility  of  arsenic   chloride  and  through  the  solubility  of 
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tin-  arsenate.  Tbe  distillation  method  of  chirk 
Journal,  1887,  35::)  fur  the  estimation  of  arsenic  in  copper 
may  be  employed  with  accuracy  for  many  metals — iron, 
steel,  lead,  tin,  zinc,  bronze.  &c.  The  method  as  applied  in 
sach  case-  i-  as  follows: — About  5  grins,  "f  tht  sample 
in  coarse  powder  are  placed  in  a  distilling  flask  or  tabulated 
retort,  with  condenser,  the  lower  end  of  which  dips  into 
.  of  water  contained  in  a  graduated  ila>k  :  100  c.c.  of 
ferric  chloride  solution  and  2on  c.c.  of  pure  hydrochloric 
acid  are  added.  When  100  c.c.  have  distilled  over,  100  c.c. 
of  acid  are   added   to  the  contents  of  the  retort;  this   is 

repeated    until  al t    wn  e.c.   have  been  collected.    The 

distillate   contains  a   little  antimony ;  it  is  redistilled,  the 

ing  washed  out  with  hydrochloric  acid.     The  first 

c.c.  contain  all  the  arsenic  ;  il  -ulphuric 

acid  be  also  addi  l.  it  i-  sufficient  to  distil  only  150  c.c, but 

in  thi-  case  the  distillation  should  be  assisted  by  a  bIow 

current  of  air.     The  distillate  is  diluted  and  precipitated  by 

sulphuretted   hydrogen,  and   the   sulphide   collected  on  a 

weighed  filter.     In  the  distillations,  to  prove  that  all  the 

ic  1 1: t  —  come  over,  dilute  B  portion  of  the  distillate  with 

it>  own  volume  of  water  and  pass  in  sulphuretted  hydrogen: 

tie  absence  of  a  precipitate  after  some  minutes  indicates  the 

The  ferric  chloride  solution  is  prepared  by  di< 
grins,  of  iron  in  ••  litres  of  hydrochloric  acid  and  a  litres  of 
water,  saturating  with  sulphuretted  hydrogen,  allowing  to 
settle,  and  1  Dg  off  excess  of  the  gas,  oxidising  by 

chlorine,  and  dri  the  excess  by  an  air  current,  and 

finally  diluting  to  5  lure-  with  pure  hydrochloric  acid.  This 
reagent  ami  the  hydrochloric  acid  should  be  tested  for 
arsenic  by  distillation  with  15  grins,  of  pure  ferrous 
sul|  hate— A.  (  .  W. 

/  inn!  Antimony  Alloys,  Analysis  of  A.  ITraenkel 
Mitt,  des  k,  '  tech.  Gewerbe-Musoums  in  Wien.  1898, 
8,  [11  and  12  ,  334—886. 

'I'm.  author   pro] ts  the  following  method  for  the  analysis 

of  alloys  containing  tin,  antimony,  lead,  copper,  and 
phosphorus.     After  treating  the  alloy  with  nitric  acid,  the 

due  containing  the  oxides  of  the  above  metals,  together 
with  stannic   pi  ed   in  a  silver  crucible  with 

caustic  soda,  the  melt  is  dissolved  out  with  water,  one-third 
the  volume  ol  alcohol  is  added,  and  the  solution  is  filtered 
after  about  •_'  \  hour-.  The  alkaline  filtrate  t  V  )  contains 
-odium  stannate  and  phosphate  and  the  lead  oxide,  whilst 
tbe  residue  (K)  consists  of  sodium  antimonate  and  copper 
oxide.     The  al  F  is  treated  with  sulphuretted 

hydrogen,  and  the  lead  detcrmi 1  in  the  usual  manner. 

ilphidi  is  pj  From  the  filtrate  by  sulphuric 

or  acetic  acid,  converted  into  oxide,  and  weighed,  «hilst  the 
phosphoric  acid  is  determined  in  thi  c  ted  filtrate. 

The  residui   B  is  dissolved  in  tartaric-hydrochloric  acid,  the 

until iy    and     copper     precipitated     with     sulphuretted 

hydrogen,  and  separated  bj  digesting  the  precipitate  with 
ammonium  sulphide,  the  antimony  being  precipitated  from 
the  tiltrate  with  an  acid,  collected  on  a  tared  filter,  and  an 
all. piot    pari    heated    in    a    current    ot     carbon    dioxide    to 

determine  the  at at  of  antimony  trisulphide.     It  is  also 

possible  to  precipitate  the  antimony  as  insoluble  oxide  by 
evaporating   the   nitric   acid  solution  and   moistening  the 

due  with   a   few  drops  of  nitric  acid.     If,  however,  il  is 

inspected  thai  some  of  the  antimony  i-  dissolved  in  the  acid, 

letermined  a-  above,  along  with  the  copper,  after 

re vine,  the  lead  with  sulphuric  acid;  and  the  principal 

amounl   being   present   in   the   residue   R  the 

ammonium  sulphide  solutions  are  all  mixed  together. 

I     \    I. 

ORG  INIC  I   // EUISTIIY.—  QUALITATIVE. 

I                Vi       Reaction    of,  and    .V.        i/.  od  for   Dis- 
tinguishing Aliphatic  Amim        I     Rimini  Annali   1'ur- 
193—196  ;     (hem.  Centr.    1898, 
2,  [■],  i 

\ ,  with  primary  amines  in  preseno    it   -odium 

nitroprusside,  a  red-violet  coloration  thai  is  quite  distinct 
from  the  colour  obtained  in  Legal'-  and  Le  Nobel's  reactions. 
With  secondary  and  tertiary  amines,  Legal't  reaction  takes 


place — formation  of  an  orange-red  colour.  No  other 
aldehydes  or  ke  •  ive  this  reaction  with  primary 
amines:  but  pyruvic  acid  gives  a  similar  coloration.  The 
•  d  for  the  direct  detection  of  acetone  iu 
presence  of  aceto-acetic  acid  and  urine,  as  the  latter  do  uot 
give  the  coloration  ;  and,  in  conjunction  with  the  reaction  of 
aldehydes  with   secondary  amit  of  sodium 

nitroprusside,  it  may  be  used  for  distinguishing  between 
amines.  If  a  fatty  at;. inc.  in  presence  of  sodium  uitro- 
prusside,  gives  a  red  coloration  with  acetone,  it  is  a  primary 
amine  :  if  it  gives  ;l  blue  coloration  with  aldehyde  and 
sodium  nitroprusside,  ii  is  a  secondary  amim- ;  and  if  it  gives 
no  coloration  at  all.  it  is  a  tertiary  amine. — A.   S. 

Spirits,   Detection  of    Renalured  (JRepurified)   Spirit   in. 
II.   Her/fell.     Zeite.  tur  offend.  Chem.  4,  389{  (/hem. 
1898, 2,[2],  133.  (.See also  this  Journal,  1896  ?8S 

Tin;  author  states  thai  a  denatured  spirit  may  be  completely 
freed  from  pyridine  by  adding  10 — li  times  as  much 
sulphuric  acid  a-  is  necessary  for  combining  with  the 
pyridine,  and  then  distilling  without  first  neutralising.  l'or 
the  detection  of  renatiired  spirit,  it  is  recommended  to  te-t 
for  acetone  rather  than  pyridine,  a-  the  acetone  cannot  be 
separated  from  denatured  spirit  by  distillation,  even  with  a 
g I  rectifying  apparatus. — A.  S. 

Olive  Oil,  Method  of  Detecting  Cotton,  Sesame",  ii.nl 
Etirthiitit  {Arachis)  oils  in.  M.  Tortelli  and  K.  Kuggert 
Chem.  Zeit.  1S'J8,  22,  [60],  600-  603. 

Tin   authors  havi  1  iheir  process  for  the  detection  of 

cotton-seed    oil    (.this    Journal,    I  with    inodihea 

tions  of  Baudouin'a  test  for  sesame  oil  and  rlenard'e  test 
for  earthnut  oil.  The  liquid  fatty  acids  obtained  in  the 
manner  described,  though  in  this  .use  from  20  grms.  of  the 
oil  instead  of  ;,  gnu- ,  Mre  tirst  tested  fur  cotton-eeed  oil  by 
their  modification  of  Becchi's  test.  Another  portion  of  the 
1-  i-  tested  for  -e-aiue  oil  with  furfural  and 
hydrochloric  acid.  The  author-  hive  found  that  the  whole 
of  the  substance  which  gives  the  violet  coloration  in  sesame 
oil  dissolves  iu  the  liquid  fatty  acids,  whereas  none  of  that 
whir!  ol    pute   ..live    oil   to  give  a  very 

simitar  coloration,  in  this  test  (this  Journal,  1898,875)   is 

ever  present  in  them.  It  is  stated  that  as  little  as  1  p.  r 
cent,  of  sesame  oil  can  he  di  'his  way. 

In  order  to  detect  the  presence  of  earthnut  oil,  the 
luble  in  ether,  are  washed  with 
ether,  and  shaken  in  a  flask  with  220  c.c.  of  ether, 
and  a  little  20  per  cent,  hydrochloric  acid,  in  order  t" 
liberate  the  fatty  acids.  The  ethereal  solution  of  these  i- 
noshed  with  water,  fill  red,  the  ether  distilled  off,  ami  tin 
residue  cautiously  shaken  in  a  stoppered  flask  over  the  hot 
water  bath,  with  100  c.c.  of  90  per  cent,  alcohol,  until  a  i 
solution  i-  ill. lniiied  and  the  temperature  has  li-eti  to  about 
111  C  The  flask  is  then  transferred  to  a  white  sur; 
and  the  solution  allowed  to  cool.  If  earthnut  was  present 
in  the  original  oil,  a  deposit  consisting  of  i  mixture 
of  tine  needle-shaped  crystals  (lignooeric  acid)  and 
thin  tubular  crystals  (arnchidic  acid)  is  obtained. 
This    crystallim  ite    i-    thoroughly  eristic 

of  earthnut  oil,  and  appear-  when  the  olive  oil 
contains  even  le--  than  .'.  per  cent,  of  that  oil.  Th( 
temperature  at  which  the  crystallisation  commenoes  give- 
an  approximate  idea  of  the  amount  of  earthnut  oil  originally 
t,  as  is  shown  in  the  following  table : — 

Solution  hi  100  c.c.  of  9u  per  cent.  Alcohol  ut  about  60   ' ' 

Temperature  at  which     85°   38'     si"— 33°    28°-so°    ss°-*r 

eryslntlisiiti.iu 


nienis--. 

al      n unt       ef 

thnut    oil   iu   the 
mixture. 


.'.il 


Ml 
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If  a  more  exact  determination  is  required,  the  precipitate 
■which  forms  in  the  alcohol,  after  standing  for  about  three 
hour-sat  15° — 20°  C, is  collected  on  a  filter  and  washed  with 
three  successive  portions  (10  c.c.  each)  of  90  per  cent, 
alcohol  and  then  with  70  per  cent,  alcohol.  It  is  dissolved 
off  the  filter  with  boiling  absolute  alcohol,  the  latter  com- 
pletely evaporated,  and  the  residue  re-crystallised  from  90 
per  cent,  alcohol.  The  precipitate  is  collected  and  washed 
in  the  same  way  as  before,  and  is  finally  dissolved  off  the 
filter  into  a  weighed  basin  by  means  of  boiling  absolute 
alcohol.  The  solvent  is  evaporated  and  the  residue  dried 
to  constant  weight  at  100°  C,  and  its  melting  point  deter- 
mined. By  this  process  a  mixture  of  lignoceric  and 
arachidic  acids,  melting  at  74°  to  75*5',  is  obtained,  and  from 
the  weight  of  the  residue,  plus  the  amount  which  has  dis- 
solved in  the  90  per  cent,  alcohol,  the  percentage  of  earth- 
nut  oil  in  the  original  mixture  can  be  calculated.  The 
co-efficients  of  solubility  of  arachidic  and  lignoceric  acids  in 
alcohol  are  different,  but  the  necessary  allowance  can  be 
made  by  reference  to  the  subjoined  numbers  experimentally 
determined  by  the  authors  : — 


Of  a  Mixture  of  the  Acids  melting 

100  e.c.    of   u:     per    Cent. 
Alcohol   dissolve  at 

T  =  15°    T  =  ]7-5°i 

T=20° 

1.  Weight  between  2-7  and  O'oO  grm. 
U.       „             „        u-47  and  n-17      .. 
3.       „             „        O'll  or  less 

(inn. 
(1-1)70 
0'050 

u-n;;:i 

Grm. 
0-080 

;<i 

o-oto 

Grm. 
0*090 

0-070 
0-045 

The  authors  state-  that  according  to  their  experiments  the 
quantity  of  the  mixture  of  these  acids  normally  present  in 
earthnut  oil  fluctuates  between  4-30  and  5-40  per  cent.,  but 
4-80  per  cent,  may  be  taken  as  the  mean  for  practical  pur- 
poses. Hence  the  combined  residue  and  dissolved  portion 
multiplied  by  5  gives  the  original  percentage  of  that  oil  in 
the  mixture. 

By  the  original  method  of  lienard  and  its  modifications, 
4  to  5  per  cent,  of  arachidic  acid,  melting  between  69  -  5°  ard 
72°,  is  obtained  from  earthnut  oil,  whilst  by  the  author's 
process  the  proportion  of  the  twu  acids  and  their  melting 
point  is  as  mentioned  above.  This  difference  is  attributed 
partly  to  loss  during  manipulation  and  partly  to  too  low  a 
solubility  coefficient  in  Kenard's  process.  Renard  found 
that  100  c.c.  of  90  per  cent,  alcohol  dissolved  0-022  grm.  of 
arachidic  acid  at  15°  C.  and  0-045  grm.  at  25°,  and  these 
co-efficients  have  since  been  used  in  calculating  the  per- 
centage of  earthnut  oil  in  a  mixture.  In  no  case,  however, 
have  the  authors  obtained  so  small  a  co-efficient  of  solubility 
in  their  practical  determinations,  even  when  the  percentage 
of  earthnut  oil  in  a  mixture  was  as  low  as  5  per  cent.  The 
table  of  the  solubility  of  the  mixed  acids  which  is  given  in 
brief  above,  is  given  again  mere  fully  in  an  appendix,  and 
the  authors  conclude  their  paper  with  a  table  giving  the 
results  of  the  determination  of  earthnut  oil  mixed  in  known 
proportions  with  olive  oil.  According  to  these  the  method 
is  capable  of  estimating  the  oil  within  1  or  2  per  cent,  of  the 
actual  proportion. — C.  A,  M. 

Carbolic  Acid,  on  the   Estimation  of.      L.    de    Koningh. 

Nederlandsch    Tijdsch.    voor   lJharm.    Chem.    en    Tech. 

1898. 
When  using  Koppcschaars's  bromine  process  it  often 
happens  that  the  liquid  on  being  titrated  with  thiosulphate 
keeps  turning  blue  again.  This  is  caused  by  bromine  (or 
iodine  ?)  being  retained  by  the  oily  tribromocresol,  and  only 
slowly  dissolving  in  the  supernatant  fluid.  When  this 
happens,  the  author  pours  off  the  liquid  and  dissolves 
insoluble  matter  in  a  little  alcohol ;  a  20  per  cent,  solution 
of  potassium  iodide  is  added,  and  after  the  addition  of  some 
starch-water  the  titration  is  continued. 

To  estimate  the  amount  of  cresol  in  powders  containing 
slaked  lime,  he  operates  as  follows: — 10  grms.  of  the  powder 
are  rubbed  in  a  mortar  with  water,  and  the  diluted  sulphuric 
acid  is  added  until  the  mass  has  a  distinctly  acid  reaction. 
After  the  lapse  of  a  quarter  of  an  hour,  it  must  be  seen  to 
one?  more  that  the  acid  reaction  is  persistent.      The  whole 


is  now  transferred  to  a  suitable  measure  and  made  up  with 
water  to  1,007  c.c;  the  extra  7  c.c.  compensate  for  the 
volume  occupied  by  the  undissolved  matter.  After  repeated 
shaking,  the  liquid  is  allowed  to  settle  clear,  and  100  c.c. 
are  then  pipetted  off  for  the  Koppeschaar  process. 

Albumin,  Testing  of  Commercial.  Ann.  Chim.  Anal. 
Appliq.  1897,  241  ;  through  Leipziger  Fiirber-  u.  Zefigdr. 
Zeit.  1898,  47,  [7],  289. 

Commercial  albumin  is  generally  adulterated  with  gelatin, 
dextrin,  and  gum.  It  may  be  spoiled  through  partial 
coagulation. 

The  gelatin  present  may  be  approximately  estimated  by 
taking  2  grms. of  albumin  and  stirring  up  with  a  small  quantity 
of  water.  A  possible  addition  of  flour  is  thus  easily 
detected.  The  whole  is  then  diluted  with  water  to  200  c.c. 
when  the  solution  should  remain  clear.  If  turbid,  partial 
coagulation  has  taken  place. 

To  100  c.c.  of  this  solution,  add  35  c.c.  of  a  1  per  cent. 
solution  of  tannic  acid,  and  about  0-2  grm.  of  powdered 
tartar;  shake  up  and  filter.  One-half  of  the  filtrate  is 
mixed  with  a  half  per  c.jnt.  solution  of  gelatin  (25  c.c.  of 
which  correspond  with  about  0-1  grm  of  pure  commercial 
tannic  acid);  if  the  albumin  is  pure  no  precipitate  here 
occurs;  if  the  gelatin  produces  a  precipitate,  the  tannic  acid 
is  obviously  in  excess. and  in  this  case  the  albumin  contains 
adulterant  or  has  partially  coagulated. 

The  other  half  of  the  filtrate  is  treated  with  a  further 
addition  of  tannic  acid,  and  any  precipitate  indicates  that  the 
albumin  has  been  adulterated  with  gelatin  or  similar  sub- 
stances. The  amount  of  tannic  acid  necessary  for  precipita- 
tion gives  approximately  the  amouut  of  gelatin  present,  since 
the  latter  can  precipitate  four  times  as  much  tannic  acid  as 
the  same  weight  of  albumin. 

The  presence  of  gelatin  and  dextrin  in  albumin  can  also 
be  shown  by  heating  its  solution  on  the  water  bath.  The 
albumin  coagulates  and  is  separated  by  filtration.  If  the 
albumin  is  pure,  the  filtrate  produces  no  precipitate  with 
tannic  acid. 

Dextrin  and  gum  can  be  determined  in  the  filtrate  by  the 
usual  methods  of  examination.— -J.  E.  H. 

Alki/l  Phosphates  and  Phosphoric  Acid,  Analysis  of  a 
Mixture  of.  J.  Cavalier.  Comptes  Rend.  127,  [1], 
60— CI. 

The  salt  PO„RjH  (R  =  Ethyl,  methyl,  ot  ally  0  is  acid  both  to 

methyl  orange  and  to  phenolphthalein,  and  is  rendered 
neutral  by  one  molecule  of  alkali.  The  salt  P()jKH„  is 
rendered  neutral  to  methyl  orange  by  one  molecule  of 
alkali  ;  to  phenolphthalein  by  two  ;  and  it-  barium  salt  is 
soluble  in  water.  Phosphoric  acid  is  rendered  neutral  to 
methyl  orange,  in  the  cold,  by  one  molecule  of  alkali,  then 
at  60  l '.  by  a  second  :  and  if  the  base-  be  baryta,  the  whole 
of  the  phosphoric  acid  is  thrown  down  as  P04BaH,  while 
the  precipitate  does  not  interfere  with  the  delicacy  of  the 
indicator.  A  mixture  of  PU4R,,H,  P(>4l;il.„  and  P04  H3, 
then,  is  titrated  with  baryta  and  methyl  orange  in  the  cold  ; 
this  gives  the  sum  of  the  three.  The  titration  is  continued 
at  60°  C.  with  phenolphthalein  ;  this  gives  the  last  two. 
The  liquid  is  now  filtered ;  filtrate  and  precipitate  are 
separately  treated  with  known  amounts  of  standard  hydro- 
chloric acid,  so  as  to  get  clear  solutions  acid  to  methyl 
orange,  and  the  titration  between  neutrality  to  methyl 
orange  and  neutrality  to  phenolphthalein  is  in  each  case 
undertaken  again.  Tims  w-e  get  separately  the  amounts  of 
dihydrogen  and  trihydrogen  compounds,  which  should  add 
to  their  sum  as  obtained  before. — J.  T.  D. 

Malic  Acid,  Determination  of,  in  Grape  Juice.     A.  Girard 
and  Lindet.     Bull.  Soc.  Chim.  1898,  19,  [13],  585. 

The  tartaric  acid  (free  and  combined)  is  first  determined  by 
the  method  of  Berthelot  and  Fleurieu,  in  which  the  tartar  is 
precipitated  by  a  mixture  of  alcohol  and  ether,  a  d  the  free 
tartaric  acid  by  saturating  about  one-third  of  the  liquid 
(containing  the  alcohol  and  ether)  with  potash  and  adding 
the  other  two  thirds.  After  filtering  off  the  tot;  1  hydrogen 
potassium  tartrate,  the  alcohol  and  ether  are  ■  xpelled  by 
evaporation,  water  added,  and  normal  lead  aceta  e  added  to 
the  boiling  solution  until   there   is   a   permanent    turbidity. 


--- 


TBE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [S 


boiling  liquid  is  filtered  ami  ilie  lead  malate  allowed  to 
The  next  day  the  mother-liquor  i-  treated   in 
ivay,  and   the  farther   di  i  id    malate 
The  process  is  again  repeated  with  the  mother- 
liquid,  sod  bo  on,  until  no re  crystals  deposit  on   cooling. 

II..-  total  lead  malate  is  dried,  detached  fn.ra  the  filter,  and 
weighed.     Since  lead  malate   i-   soluble  to  some  extent  in 
I,  a  correction  mu-t  i  I   the  end  of  the 

lion  for  the  amount  ol  free  acid  in  the  mother- 
liquid.  This. an  be  done  by  means  ..f  the  following 
table  :  — 


\. -ill  in 
■Liquid. 


■  ■.1  in 
iihi  ...  I  quid. 


tuthors  state  that  they  have  obtained  very  sat. 
results  in  ti -t  experiments  with  this  method. — C.  A    M. 

Faff,     Determination     .;/'     Unsaponifiable     Matters     in. 
tow   and    Schestakow.      Zap.    imp.    russk.    techn. 
.  1898,  32-  109. 

Titr.  differences  between  did.  rem  methods  of  determination 
of  onsaponifiable  matters  in  fats  are  due  to  the  splitting  up 
with  wa(  ■  il   soaps,  with  production  of  acid  soaps, 

ire  soluble  in  benzene  or  ether,  but    insoluble   in 
ml  which  can  onlj  l>,    separated  from  the  unsaponi- 
fiable matters  b)  thorough  washing  with  weak  alkali.    The 
authors  have  bj  the  following 

i  n   and  Thomson's  meth  ..1  with  that  of 
Demski  and  Morawski: — Mix  •' 

•  per  cent.  Hum  hydroxide, 

.  va| ii.-  on  the  water-bath,  dissolve  the  soap  in  50  c.c.  of 

it  and  the  insoluble  portion  into  a  separating 
fnnni  r,  add  alcohol  till  the  solul 

:  ind   -hake. 

■  it.-,    and     repeat    twice    the    treatment  with    ether. 

Evaporate  the  combined  ethereal  exl  ng  first  if 

an\  |  soap  separates).     To  the  residue 

add   phcnolphthalein,   Ireal  -   with   petroleum 

sj.ii  ■  .  filter   into    a  tared  fla-k.  evaporate  the 

'.  the  dried   n  -i<:  le      Rone  fata 

4    to  2'0    p.-r  cent.    Ill  -    niatt.-r  : 

utton-t  iIIom  .  ii-  j  |  i .  r.  1>. 

All.        0  ffydrcmetry  and  t\i>   Estima* 

tion   <'i     Wei  \ntj  inaotnbh    0  1.   <l  Iluart. 

Bull.  Assoi    I*  Igc  des  I  h  m.  12,    --'  -  ■'•  i— 57. 

Tin  i ... ^ ■  -t it  is  prepared  h\  mixing  normal  alkali  solution 
with  an  equivalent  weight  of  pure  oloi    acid  iTinir 

the  i  •  'ini  m.Iuu i  ..lnd. 

the  whole  being  finally  mads  up  lo  10  times  the  original 
voln  di   solution    taken.     Any    foam    | 

ited  bj  a  little  alcohol. 
If  the  article  taken  np  as  "pure  oleic  acid  "  be  found  to 
mini  ral   acids,    the    solution    must    be 
I  .r.li-.-.i   i.n  i  ol    decinonnal    -ih.-r   nitrate    and 

ril     dkali,  so  that  I  -  on  in 

«iK  iruth  when  agitated  w ith    l    I 
the  ■ 

being 
H  lativel]  low  ,  l  bid  :  bul  thi 

|>I.  .,'•   -  :■ 

it   lolution,    which    may    be    standardised   for    use    h\ 

ition. 
In  bydromi  I 

ded  that 
of  water  be  taken 

ili.-  retardation  in  the 

iln    hulk  of  the 

cms  of 


Ivalyin*  of.    K.  Hefelmann  and  E.  Steiricr.     Zeits. 
fur  offentl.  Chem.  4,  389— 396 ;  Chem.   Centr.     IS 
[2],  142. 
Tut:  authors  describe  the  different  method--  for  the  separa- 
tion and  drying   of  the   fatty   acids   from  soap  solutions. 
Spatfa   (this  Journal,  I  takes  up  with  petroleum 

-pirit  the  fatty  acids  separated  by  normal  ai-id.  but  the 
authors  found  that  no  complete  solution  could  thus  be 
obtained  in  the  case  of  cocoanut-oil  soap,  white  flakes  of 
an  oxy-fatty  acid  being  left  behind.  In  the  drying  of  the 
evaporation     residue,    two     some.-    of    error    come     into 

deration:  (1)  evaporation  and  ('J)  oxidation  of  the 
fatty  acids.  These  error-,  however,  compensate  each  other 
as  a  rule,  and.  with  pure  oleiiu-  soap-,  cause  no  appreciable 
difference.  Drying  in  presence  of  indifferent  gases,  in  order 
i.i  avoid  oxidation,  as  advised  by  Spath,  is  tl 
sary.  especially  it  il»-  drying  1..-  carried  out  at  55  instead 
.-I  li.ii  .  The  .-nor  due  t..  volatilisation  i>  much  more 
considerable  in  tin-  case  ol  soaps  containing  lower  fatty 
acids,  as  cocoanut-oil  soap,  though  thi-  fact  appears  to 
hav.-  been  wholly  overlooked  up  to  now.  It  was  fouod  impos- 
sible, in  the  case  of  cocoanut-oil  soap,  even  when  guarding 
against  oxidation,  to  hring  the  ether  or  petroleum  spirit 
residue  to  a  constant  weight  at  loo  ('. ;  the  longer  the 
time  of  drying,  the  greater  the  volatilisation  of  the  lower 
fatty  acid-,  and  at  the  -aim-  time  oxidation  take  pla.  e. 
Thus  there  is  a  corresponding  diminution  of  the  acid  aid 
iodine  numbers,  and  increase  of  the  refractometer  number, 
a-  w.i-  proved  by  experiments  with  a  tallow-coooanul  oil  soda 
soap  and  a  pun-  cocoanut-oil  soap,  th.  g  particu- 

larly considerable  in  the  case  .-r  to 

d  these  losses,  the  authors  neutrs  tterealfatti 

acid  solution  with  absoluti  -li.'  potash  or  sods, 

using  ph.  nolplulial.  in  as  tndical 
mixti  ral  fats  and  alkali  -ah-  ct  the  fat) 

■nit  weight   at  From   th.-   weight  obta 

the*  with   the  amount  of  alkali   used,  I 
lait\  acids  and  of  total  fat   may  easily  be  calculated, 
results    obtained    bj    this   metha  •       >ud   with   i 

obtaii  tdryingof  the  evaporation  residue,  if  the 

drying  be  carried  out  at  about  5.  I  bj 

Saup.-:  and    the    author-   -tale    thai    correct    and 
results  can  he  obtained  in  all   cases,  if  this  low   temperature 
be  used       \.  S. 

Starch,  Ettimation  of,  in    i  C.J.    Limner.     Z 

f.  angew.  Chem  7*5— 7S9. 

Thi  starch  in  three  differ)  a-  di  termincd  bj 

.  thods 

1,  Three  grams  of  the  finely  ground  barley  were  ti  il 

with  .  a  1    per  cent,  solution   of  lactic   acid    and 

c.   ol    water,  and   hunted  for  three  hours  al 

ti  red,  and  trashed  with  hot  watci  until  the  volume 
filtrate    was   'J''1   c.c       To  this   was  added  15  ci 
hydrochloric  acid  (sp.  gr.  1    125),  an  1  the  inixtui. 
l.\    beating    for    three     hours    in   a     boiling     water    hath. 
neutralised,  made  up  to  500  c.c.  and  'J.'i  c  c.  of  the  fill 
used  lor  the  reductiou  bj  Allihn's   method.      Th.-  quantity 
larch   was  found  by    multiplying  tin-    glucose  bj 
0-9. 

2.  Three  grams  of  material  were  converted  i 

heating  with  50  c.c.  of  water,  cooled   I  pt  al 

tin-   temperature   f <  i    twenty   minutes   with  mall 

extract   (2  mall   extracted  for  two   horn-  with 

-  ■    ■     ■ 
was  added  and  the  whole    I  I  all  an  hour  at    tl 

atmospheres,  then  cooled  to  70   I'.,  and  digested 
lo  cc  of  mall  extract  until  the  disap] 
r.  action.        I  be  solution  v- 

of  it  in\.  it.  d,  and  the  gluo  I  in  il  as  in  tl 

proa  --.  d  co  ing  powi  r  of 

the  ma 

:t.  Tin.  -  grams  ol   mat.  rial         I  er  on  ■ 

filler  until   i  die   dry  filter  and  tub- 

utani '  boiled  i  hour  with  1""  c 

in  dt  extra 

fol    half  an  hour,  then  boiled    for  1 
quarter  ol  an  hour,  cooled,  and  treated  as  C.  with 
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10  c.c.  of  milt  extract,  cooled,  made  up  to  230  c.c,  and 
200  c.e.  of  the  filtrate  inverted  as  in  the  first  process,  the 
subsequent  operations  anil  corrections  for  the  malt  extract 
being  the  same. 

The  results  obtained  by  these  different  methods  were  : — 


Wheat. 

First  Method. 

Second  Method. 

Third  Method. 

1 
o 

3 

PerCent. 
68-50 
07-90 
69-00 

Per  Cent. 
67-5! 
65-98 

67  30 

PerCent. 
63-22 
63-68 

.;  ;  9  '. 

It  will  be  observed  from  these  figures  that  the  longer  the 
heating  under  pressure  with  acids  is  continued,  the  greater 
is  the  amount  of  apparent  starch.  The  influence  of  the 
pentosans  upon  the  results  of  the  starch  estimations  has 
been  determined  by  Tollens'  phloroglueinol  method  (this 
Journal.  1896,  744).  When  the  percentage  of  pentosans  is 
subtracted  from  that  of  the  starch  found  by  the  above 
described  methods,  the  value  becomes  about  61 ' !  per  cent. 
Correction- were  also  made  for  the  pentosans  contained  in 
the  malt  extract.  Wiley  and  King  (this  Journal,  1898, 
198)  have  stated  thai  when  diastase  acts  on  the  starch  of 
cereal-,  &c,  pentosans  do  not  enter  into  solution  ;  but  the 
author  cannot  confirm  this  observation. 

Several  points  in  the  above  analyses  are  discussed,  and 
sties-  is  laid  on  the  question  as  to  whether  the  hydrolysed 
products  of  the  pentosans  hare  a  different  reducing  po 
to  glucose  ;  for,  if  such  be  the  case,  an  obvious  error  arises. 
Although  there  are  differences  of  opinion  affecting  the 
relation  of  the  reducing  powers  of  arahiuose  and  glucose, 
the  author  considers,  on  the  evidence  afforded  by  the  com- 
parison of  the  amounts  of  pentosans  as  determined  by 
Tollens'  method,  and,  ou  the  other  hand,  by  determining 
the  reducing  power  of  a  fermented  inverted  starch  solution, 
that  the  reducing  powers  are  practically  similar.  It  is 
therefore  permissible  to  subtract  the  percentage  of  pento- 
sans from  that  of  the  apparent  starch. 

To  obtain  as  true  a  value  as  possible  of  the  starch  in 
cereals  the  author  recommends  this  process  :  3  grms.  of 
finely  ground  material  are  mixed  with  200  c.c.  of  water  and 
15  c.c  of  hydr  ichloric acid  (-p.  gr.  1-  125)  and  inverted  in  a 
boiling  water  hath  for  three  hours,  then  neutralised,  cooled, 
made  up  to  500  c.e  .  filtered,  and  the  reducing  power  deter- 
mined in  '25  c.c.  of  the  filtrate,  as  described  in  the  first 
method  (Inc.  citJ).  The  pentosans  are  estimated  by  dis- 
tilling 133  c.c.  from  200  c.c.  of  the  inverted  solution,  adding 
to  it  33  c.c.  of  hydrochloric  acid  (sp.  gr.  1  -  IS)  and  then 
treating  according  to  Tollens'  directions  {loc.  cit.) — J.  L.  B. 

Methyl  Alcohol  in  Ethyl  Alcohol,  Recognition  and  Estimation 
of.  A.  Trillaf.  Comptes  Rend.  1898,127,  [4],  232—234. 
Among  the  products  of  the  oxidation  of  ethyl  and  methyl 
alcohols  by  potassium  bichromate  and  sulphuric  acid  are 
acetal  and  formal,  C1L(<  >CII,).:,  respectively.  These  com- 
pounds form  condensation  products  with  dimethylaniline, 
tetramethyldiamidodiphenvlethane,  and  tetramethyldi- 
amidodiphenyhnethane,  CH3[C6H4N(CH3)2]3.  Each  of 
these  compounds  gives  a  blue  coloration  on  oxidation,  but 
the  coloration  obtained  from  the  former  disappears  rapidly 
under  the  influence  of  heat,  whilst  the  coloration  resulting 
from  the  latter  becomes  more  intense.  By  the  following 
process  n-5  per  cent,  of  methyl  alcohol  in  absolute  alcohol 
may  he  detected.  To  a  mixture  of  20  c.c.  of  the  alcohol 
and  300  c.e.  of  10  per  cent,  bichromate  solution,  100  c.c.  of 
sulphuric  acid  (1:4)  are  slowly  added,  with  cooling. 
After  standing  an  hour  the  liquid  is  distilled;  the  first 
runnings  are  rejected,  the  distillate  is  exactly  neutralised, 
redistilled  and  the  distillate  made  up  to  400  c.c.  The  dis- 
tillation- are  pushed  very  far.  In  a  small  bottle,  to  100  c.c. 
of  the  distillate  are  added  2  c.c.  of  carefully  distilled 
dimethylaniline  and  1  c.c.  of  sulphuric  acid  (10  per  cent.). 
The  bottle  is  stoppered  and  warmed  at  65: — 7o:  C.  on  the 
water  bath  for  5  hours,  the  contents  are  made  alkaline  and 
the  excess  of  dimethylaniline  removed  hy  a  current  of  steam. 
The  blue  coloration,  indicative  of  the  presence  of  methyl 
alcohol,  is  developed  on  acidifying  a  portion  of  the  liquid 
with  acetic  acid,  and  adding  a  little  lead  dioxide   suspended 


in  water.  In  order  to  make  a  quantitative  determination, 
the  coloration  obtained,  must  he  compared  with  standards. 
The  intensity  is  proportional  to  the  amount  of  methyl- 
alcohol.— A."f.  W. 

Tannin,  The  Cause  of  Error  in  the  Gravimetric  Estimation 

of.  L.  Maschke.  Dingler's  P<>1\  t.  J.  1898,  46. 
Most  chemists  are  now  agreed  on  the  superiority  of  the 
hide-powder  method  for  the  estimation  of  tannin,  but  there 
i-  -till  great  differences  in  the  manner  of  carrying  this  out. 
Some  chemists  employ  the  hide-filter  method  as  recom- 
mended by  Procter.  The  successful  working  ofthis  method, 
however,  depends  on  the  operator's  skill  in  the  filling  ofthe 
hide-filter,  and  on  this  account  is  rapidly  losing  favour,  and 
the  shake  method  is  rapidly  replacing  it.  When  a  good 
hide-powder  is  used,  this  method  give-  results  which  are 
absolutely  comparable  with  one  another.  The  advantage 
of  the  shake  method  lie-  in  the  fact  that  one  can  introduce 
a  correcting  factor  for  the  solubility  ofthe  hide-powder,  but 
unfortunately,  unless  the  hide-powder  he  of  first-class 
quality,  even  this  method  is  not  perfectly  accurate.  Below 
is  a  table  of  analyses  of  six  materials  made  each  with  two 
hide-powders,  the  factor  of  solubility  of  one  of  which  for 
50  c.c.  equalled  0-039  grm.  and  of  the  second  quality  0-1725 
grin.  The  analyses  were  in  every  ea-e  conducted  simul- 
taneously. 


— 

Tannins. 

Non- 
Tannins. 

Tannins. 

Xon- 
Tannins. 

Tannins. 

Per  Cent. 

1 

Per  Cent. 

PerCent. 

Per  Cent. 

Oak  wood  ex- 

25-2" 

20-00 

34-80 

10-20 

9-60 

t  raet. 

26-00 

•20-50 

40-9(1 

5-60 

14-no 

26-50 

12-90 

38-30 

2-00 

11-80 

Quebracho  ex- 

57*20 

12-20 

68-20 

8-10 

u-oo 

tract. 

74-30 

12-80 

87-20 

L9'90 

70-30 

14-30 

79-30 

.vim 

9-00 

Quebracho 

19-20 

1-80 

22-50 

1-50 

3-30 

wood. 

20-40 

0-70 

22-40 

1-30 

•2-nil 

23-30 

15-10 

31-00 

7-30 

7-70 

27-80 

12-10 

4-20 

s 

Pine  bark  — 

13-10 

9-00 

17-40 

3- in 

t-30 

13-60 

s-so 

19-60 

2-80 

6-00 

Mimosa  bark. 

11-60 

41-30 

5-10 

7-50 

As  will  be  seen  from  the  above  figures,  the  differences 
are  enormous,  and  more  marked  when  the  substances 
analysed  contained  a  large  percentage  of  non-tannins.     Up 

to  now  no  hide-powder  has  been  made  which  contained  no 
soluble  matter,  and  we  are  bound  to  use  the  hide-powder 
which  contains  the  least  amount  of  soluble  substances.  But 
until  a  perfectly  pure  hide-powder  is  produced,  it  will  be 
impossible  for  chemist- to  get  identical  results,  and  a  go 
hide-powder  will  only  be  produced  by  the  combined  action 
of  the  interested  parties,  analytical  chemists,  or  technical 
tanners  who  will  undertake  to  instruct  the  manufacturer  in 
the  best  processe-  for  the  manufacture  of  hide  powder  and 
-or  that  it  is  made  according  to  instructions  and  from 
selected  material. — J.  G.  P. 

\'olatile  Acids  Produced  in  a  Fermentation,  Formula  for 
Estimating  by  the  Duclaux  Method.  Bordas  aud  liacz- 
kowski.     La  Biere,  6,  [6],  S7 -. 

The   following  table   expresses  the   results  of    a  fractional 

distillation  :  — 


.. 

2. 

3. 

4. 

c 

Fraction. 

C.e.  Of 

Liuie- 
Water. 

Total  Volume 
of  Lime-Water. 

lee 

Ratio 
X  x  Kin 

X, 

c.c. 

10 

»i 

"i 

'■| 

20 

n. 

iii  +  n. 

r 

n  . 

30 

>h 

Wl  +    ' 

r 

• 

411 

«* 

Hi  +  .. 

r, 

'. 

50 

"i 

Ill  +  »2  + 

rs 

' 

60 

N 

«1  +         + 

I-., 

70 

''7 

»,  4-         + 

r- 

sil 

,u 

III  +        4- 

■ 

"- 

90 

»'•! 

"i  4-4- 

l; 

10J 

"  10 

»!  +  «a  . . .  =  2S 

A 
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X,    repn  the    volume   of   lime   water   required   to 

neutralise  tin-  acid?  in  the  distilling  flask.     The  nature  of 
the  acids  i-  determined  by  t li«-  fourth  columo. 
In  the  case  of  a  single  a  i.l — 


' 


A,  i.e.,  X,  =  X 


imp 
A    ; 


and  if  r  represent  the  ^  m  I   required  to  neutralise 

20  c.c.  of  lime  water,  and  m  the   molecular  weight  of   the 
aciil  in  the  liquid,  then  the  weight  of  such  acid  per  I  I" 
nt'  liquid  is — 

which  may  In-  -ii.  plificd,  1  ■  \  snbstitnting  F  for  the  constant 
factor — 

" : 

\       ' 

into  \       l 
Th<  value  of  Pis,  for  formic  acid,  0*00039;  foi   acetic 

0' '57  j  for  propionic  acid  foi  butj  ric  acid, 

0  IS  ;  and  for  for  val  i  0-00051 

Where  there  are  two  ai  ds  the   volumes    .V  and    X"  of 
lime  water  cones- « 1  i i > -_•■   i"   each   have  to  be  determined. 


Here — 


nK  x  n>-  >       |, 

Inn 
N 


R 


whence 
whence 


NR 
100 

\  I. 
100 


"'"   -  B  .   whi  N   l: 

from  which  it  follows  that  NK        N'R'  +  N"R",  and  N      N 
+  X."     The  values  of  X'  ami  N"  are:  — 

„  _  K   i;  -  l:  ■ 


K 


B       I. 


^ itt^  is  constant  for  each  acid  mixture. 

I.  1. 

By  the  aid  of  the  equations, — 


n  i  :•    m' 


Y"  ■ 


n 

■J-    ■    A 


i;  ■    i; 

i 


anil 


tin-  simplified  formula  i.'  I  ••  Nil;  —  ft")  ami 
A  1""  y  n  xX(H' — U)  are  obtained,  representing  the 
proportion  of  the  acids  in  the  mixture.  The  subjoined 
lal.le  has  been  drawn  up  to  indicate  these  value-  in  the 
mixtures  of  most  frequent  occurrence:  — 


for 

Die. 

Propionic.             Butyric. 

Propionic. 

Butyric. 

Valerianic. 

Propionic. 

Butyric. 

Valerianic. 

Butyric 

Die.  Valerianic. 

\ 

M'  i 
70-8 

V 

98*0 
79-8 

v 

O'OOOIZS 

:i;-u 
7»-8 

V 

79-a 

a" 

\ 

It-IKMMIU-, 

n-i.i'iml.- 

)' 
0-000035 

ii-|I,iii:i:|ii 
'.i;-n 
-11 

0*000039 

O'ooooss 

\ 

A 

0*00611 
wo 

■ 

F   

1'    

It   

I:  

- 


Spl.  .I'.ihrr.  Nit.,  Attay  of,     i  .  I'..  Smith,   (hem.  and 
Drue  .  :  .i  j   Iron,  Am  r.  J.  I'lnrin. 

Tin    anthoi   alii  Ulen'i    method  does  nol    give 

reliable  results,  and  he  proposes  the  following  modification 
nt  tin-  chlorate  process      5  c.c  of  the  spirit  to  be  tested  is 
mixed,  in  a  flask  oi   bottle  ol   white  glass,  provided  with  a 
loosely-fitting  stopper,  with   10  c.c.  of  distilled  water,! 
of  a  cold,  aqueous,  saturated  solution  of  potassium  chlorate, 
and    5   c.c.  of   10  per  cent,   nitric  acid.     The  mixta 
shaken    frequently   during   80  minntes,    then    10    c.c.    of 
deeinormal  silver  nitrate  added,  the  whole  shaken  hr. 
10  drops  ol   ferric  ammoninm  sulphate  solution  added,  and 
the    excess    ol    silver   quickly    titrated    wiih    deeinormal 

ktsium  sulphocyanide,     The  end   i t  is  reached  when, 

after  momi  ntarj  shaking,  upon  addition  ol  the  lasl  drop  of 
solntion,  tl  our  produced  is  nol  entirely  dispersed, 

but  faintly  ti is  thi   whole  of  the  liquid.    The  colour  will 

frequently  disappeai  aftei  persistent  shaking  or  alter 
standing  awhile,  bnl  no  attention  need  !>•■  paid  to  t iu~. 
'I'ln  triti    presenl   in   the  sample   is 

talc  thi   number  of  c.c.  of  silver  nitrate  used  in 

pri  cipitating   the   ch  I,    I  cc.   ol    ;  ,\  A 

corresponding  to  0*0325  grtn   of  ethyl  nitrite.— A.  s. 

'     J,  Indian  •  Chemii       I  rumination  of,     (V*.  R.  Dunstan. 
top.    Inst       I  Sect.)    Annual  Report,    i  - 

I"  -44. 

s.        •in.'l.  I     1|., 

/       i/ni/  from  Starch,  and  it<  Derivativet;  Formation  of. 

1     Sestini.     I. 'in  isi  21,    H'9     118  i  (hem.  (Jenti 
2,  [8],  182. 

>,,    iilul,  I    SVIII.i    A.  /'il;,.    B8I 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Mydrom  n  /'<  a,  i  nli  as  it  Factor  hi  Spontaneous  Combustions. 

I..  Il.'l.a  Wall.  Amei.  .1     I'liarm     l-.'S,70,     6],  391— 298. 

It   i-  stated  that,  under   favourabl tuditions,    hydn 

peroxide  may  give  tise  to  spontaneous  combustion.  All 
instance  in  which  s  pie©  ol  cheese  cloth,  saturated  with 
hydrogen  peroxide  and  bound  round  the  wrist  of  a  patient 
in  the  form  of  an  antiseptic  dressing, smouldered  and  caused 
severe  burns,  induced  the  author  to  experiment  with  these 
material-.     It  was  found  thai  when  cheese  cloth  was  merel] 

tened  with  the  peroxide  and  exposed  to  the  heat  of  a 
drying  oven,  charring  did  not  take  place,  until  the  t.n! - 
peratnre  reached  65  C.  It  is  probable  thai  the  -li^'ht  trace 
nf  free  sulphuric  acid  preseut  aided   the  action,  sinoe  little 

i  charring  was  produced  when  neutralised  peroxide  was 
employed,  whereas  the  addition  of  I  per  cent,  of  sulphuric 
acid  markedly  incn  ised  the  charring  effect.     J.  O.  B. 

Graphitic  Acid,  Prepi  I..  Staudenmaier.   Ber.  31. 

|  in],  1481  —  1  is;. 

i  mi  i-i  1 1 a i  k    found   that    five   suecei  erationa    wen 

if '■' --ar\  t jdise  graphite  completely,  by  the  action  of 

fuming  nitric  acid  of  sp.  gr,  l  -  533  ami  potassium  chloi 
to  graphitic  acid  ;  ami  that  tin-  graphite  passed  through 
successive  stages  of  oxidation,  being  converted  after  three 
operations  into  a  grass-green  Bubstanci  I  In  author  finds 
that  this  -uli-iaiiee  can  be  lea-lih  oxidised  to  graphitic  ai  id 
by  heating  mi  the  water-bath  with  potassium  permanganate 
-nliiiiiiii  ami  dilute  sulphuric  acid.  He  prepares  graphitic 
ae.d  in  considerable  quantity,  in  a  comparativelj  sin.it  time 
c'l  in  is  hours),  ami  without  danger  "i  explosion,  by 
stirring  verj  finely  divided  graphite  (25  stmi.i  into  a 
mixture  of  concentrated  sulphurio  a  id  (i   litre)  and  nitric 
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acid  of  sp.  gr.  1*4  (i  litre),  and  adding  at  intervals 
potassium  chlorate  (about  450  grins,  in  all).  The  mixture 
is  kept  at  the  ordinary  temperature,  is  well  stirred  after 
each  addition  of  chlorate,  and  each  portion  of  chlorate  is 
added  only  after  the  gas-evolution  from  the  previous 
addition  has  completely  ceased.  When  a  sample  treated 
with  permanganate  and  acid  becomes  of  a  pure  yellow 
colour,  the  acids  are  thoroughly  washed  with  cold  water 
from  the  powder,  which  is  then  oxidised  with  permanganate. 
Any  excess  of  permanganate  is  destroyed  by  hjdrogen 
peroxide,  and  the  resulting  graphitic  acid  washed 
successively  with  dilute  nitric  acid,  alcohol,  and  ether. 

—J.  T.  J). 

Calcium    Hi/dride,    Preparation   and  Properties  of.      H. 

Mois'san.  Comptes  Rend.  187,  [1],  29-34. 
Calcium  is  placed  in  a  nickel  boat  in  a  glass  tube,  through 
which  pure  hydrogen  is  passed  till  all  air  is  expelled.  The 
end  of  the  tube  is  then  sealed  and  the  hydrogen  supply  kept 
up  under  a  pressure  of  30  or  40  e.m.  of  water.  The  tube  is 
gradually  heated,  and  at  low  redness  the  calcium  takes  fire, 
rapidly  absorbs  hydrogen,  and  is  converted  into  a  white 
substance,  calcium  hydride.  Xot  more  than  five  or  six 
grams  of  calcium  should  be  contained  in  a  single  boat,  lest 
the  intense  heat  cause  the  metal  to  alloy  with  the  nickel  ; 
but  several  boats  may  be  contained  in  series  in  one  tube.  The 
hydride  is  white,  with  crystalline  fracture  ;  density,  1-7  ; 
not  sensibly  dissociated  iu  a  vacuum  at  600°  C. ;  not  farther 
affected  by  hydrogen  at  the  softening  point  of  Bohemian 
glass  ;  not  affected  by  chlorine  in  the  cold,  but  decomposed 
at  low  redness  with  incandescence,  forming  calcium  chloride 
and  hydrochloric  acid;  similarly  acted  on  by  bromine  or 
iodine.  It  does  not  oxidise  in  air  even  at  a  bright  red  heat  ; 
but  at  the  highest  temperature  of  a  blowpipe  it  burns, 
forming  lime,  which  fuses  and  forms  a  protective  coating  to 
the  portions  beneath.  In  oxygen  it  takes  fire  at  a  low  red 
heat,  and  the  whole  is  converted  into  a  fused  mass  of  lime. 
In  sulphur  vapour  aclion  begins  only  at  a  very  high 
temperature,  but  then  goes  on  vigorously,  calcium  and 
hydrogen  sulphides  being  formed,  On  selenium  it  has  no 
action,  nor  has  it  on  nitrogen.  Phosphorus  at  500°  C. 
decomposes  it,  evolving  hydrogen,  and  forming  a  substance 
which  produces  phosphine  when  thrown  on  water.  Boron 
at  700°  C.  is  without  action.  Heated  with  carbon  in  a 
brasque  crucible  to  700  or  800"  C,  it  forms  calcium 
carbide  ;  but  neither  boron  nor  silicon  has  any  action  under 
the  same  circumstances.  Potassium  or  sodium  fluoride,  at 
500°  C,  acts  vigorously,  with  evolution  of  hydrogen  and 
vapour  of  potassium  or  sodium.  Silver  fluoride  acts 
violently,  even  in  the  cold,  giving  calcium  fluoride  and 
silver,  with  evolution  of  hydrogen ;  and  at  400'  C.  a 
similar  reaction  takes  place  with  fluoride  of  lead  or  of  zinc. 
.Sodium  chloride,  at  red  heat,  acts  very  regularly,  sodium 
vapour  being  given  off*.  Fused  potassium  iodide  does  not 
act  on  the  hydride,  but  silver  iodide  acts  vigorously. 
Oxidisers,  a<  potassium  chlorate,  perchlorate,  chromate,  or 
permanganate,  are  reduced  with  violence  amounting  to 
explosion.  Hydrogen  sulphide  at  a  red  heat  forms  calcium 
sulphide  and  hydrogen,  nitrogen  dioxide  forms  ammonia,  and 
carbon  dioxide  forms  carbon  and  calcium  carbide.  Strong 
sulphuric  acid,  if  hot,  is  reduced  by  calcium  hydride,  but 
strong  nitric  acid  is  hardly  attacked.  Dilute  acids  act  vigor- 
ously, forming  calcium  salts  and  hydrogen  ;  in  the  case  of 
hydrochloric  acid  the  action  is  rapid,  whether  the  acid  be 
dilute  or  strong.  Ethyl  alcohol  slowly  attacks  the  hydride, 
but  the  alkyl  chlorides  or  iodides,  benzene,  or  turpentine,  are 
without  action.  Carbon  tetrachloride  vapour  at  400°  C.  acts 
vigorously,  depositing  carbon  and  giving  off  hydrogen  and 
hydrochloric  acid.  Water  decomposes  it  violently,  forming 
lime,  while  the  hydrogen  both  of  the  hydride  and  the  water  is 
evolved.  The  interest  of  this  hydride  lies  in  the  fact  that  the 
hydrogen  behaves  like  a  non-metal  ;  the  substance  is  radically 
different  in  character  from  the  potassium-hydrogen  and 
sodiuni-hydroffen  alloys  of  Troost  and  Hautefeuille,  or  from 
Graham's  hydrogenised  palladium. — J.  T.  D. 

Magnesium  Sulphide,  Crystalline  Anhydrous.    A.  Mourlot. 

Comptes  Rend.  189S,  127,  [2],  180—183. 
ACCORDING  to  the  author,  amorphous  magnesium  sulphide 
is    best    prepared    by    passing    hydrogen    sulphide    over 


magnesium  filings  mixed  with  a  little  sulphur  heated  in  a 
porcelain  tube,  or  by  the  action  of  hydrogen  sulphide  on 
magnesia  or  anhydrous  magnesium  sulphate  at  1,200  C. 
By  heating  the  amorphous  sulphide  in  a  carbon  tube  in  an 
electric  furnace,  using  a  current  of  1,000  amperes  at 
50  volts,  or  by  similarly  heating  a  mixture  of  magnesium 
chloride  (1  mol.)  and  stannous  sulphide  (1  mol.),  mag- 
nesium sulphide  was  obtained  in  spherical  masses  of 
yellowish  colour,  whose  fractures  often  exhibited  cavities 
bordered  with  cubical  crystals.  These  crystals,  of  sp.  gr. 
=  1  ■  85,  have  two  cleavage  planes  at  right  angles  to  one 
another ;  they  have  no  action  on  polarised  light.  This 
crystalline  sulphide  is  not  so  readily  attacked  as  the  amor- 
phous sulphide ;  its  reactions  are  similar  to  those  of 
crystalline  barium  sulphide  (this  Journal,  1898.  502),  which 
it  resembles  too  in  resisting  the  action  of  carbon  in  the 
electric  furnace.  It  reacts  energetically  with  chromyl 
chloride,  forming  a  green  substance  which  contains  chro- 
mium and  sulphur.  Attempts  to  prepare  magnesium  sul- 
phide by  reducing  tiie  anhydrous  sulphate  with  carbon  in 
the  electric  furnace  resulted  only  in  incomplete  reduction  to 
sulphide,  some  oxide  being  also  formed. — E.  W.  W. 

Monobarium  and  Mbnocalcium  Phosphates,  Decomposition 
of  '  by  Water  at  100°  C.  Georges  Viard.  Comptes  Rend. 
1698, 127,  [2],  178— ISO.  ((  umpare  this  Journal,  1S94, 
634—635.) 

The  author  finds  that  when  monobarium  phosphate, 
Ba*£I4(  l'(  I, );.  is  heated  with  water  iu  a  sealed  tube  at  100°  C-, 
or  boiled  with  water  under  the  ordinary  pressure,  it  is 
decomposed  into  phosphoric  acid  and  dibarium  phosphate, 
Bi^Uo^POj);,,  which  is  deposited  in  a  crystalline  form.  As 
the  amount  of  phosphate  is  increased,  the  ratio  R,  obtained 
by  dividing  the  total  phosphoric  acid  by  the  amount  of 
combined  phosphoric  acid,  increases  at  first  very  rapidly, 
then  more  slowly,  until  a  constant  value  of  2  •  79  is  obtained, 
when  for  every  100  grms.  of  water  75  grms.  of  phosphate 
are  used.  Monocalcium  phosphate  behaves  in  a  similar 
way,  yielding  dicalcium  phosphate,  Ca.,H.,(P04~).:,  and  R 
attains  a  constant  value  of  2-34,  when  50  grms.  of  phos- 
phate are  treated  with  100  grms.  of  water. — E.  W,  W. 

Perborates  and  their  Constitution.  s.  Tanatar.  Zeits. 
phvsik.  Chem.  26,  132—134  ;  Chem.  Ceutr.  1898,  2, 
[3],  171. 

Sodium  perborate  is  formed  by  the  electrolysis  of  a  concen- 
trated solution  of  sodium  orthoborate,  or  still  more  easily 
by  the  addition  of  120  c.c.  of  3  per  cent,  hydrogen  peroxide 
to  a  solution  of  20  grms.  of  borax  and  4  grms.  of  caustic 
soda  in  a  little  water.  It  separates  after  some  time  in  the 
cold,  as  small,  slightly-soluble  crystal",,  having  the  composi- 
tion NaB(  >3  +  4H.,0~  The  crystals  are  filtered  off  and 
washed  with  alcohol  and  ether.  15  grins,  of  the  pure  salt 
are  obtained  from  20  grms.  of  borax.  It  is  quite  stable  if 
preserved  dry,  but  in  solution,  especially  in  the  warm,  it  is 
decomposed  with  evolution  of  oxygen.  It  reacts  with  per- 
manganate in  the  same  way  as  ivydrogen  peroxide.  The 
ammonium  salt,  XH4B( ),+  H20,  is  prepared  iike  the  sodium 
salt,  but  is  much  more  soluble  in  water,  and  must  be  preci- 
pitated by  alcohol  from  the  solution  in  which  it  is  formed. 
Perborates  are  very  energetic  oxidising  agents,  and  are  pre- 
ferable to  hydrogen  peroxide,  on  account  of  their  stability 
aud  large  content  of  active  oxygen — 10  and  16  per  cent. 

—A.  S. 

Chromous  Salts,  Decomposition  of  Water  by,  and  their  use- 
as  Absorbers  of'  Oxygen.  Berthelot.  Comptes  Rend. 
127.  [1],  24-27. 
The  heat  of  formation  of  Cr^CljO  from  CrCL  and  oxygen 
is  greater  than  the  heat  of  formation  of  water.  Chromous 
chloride,  however,  in  perfectly  neutral  solution,  does  not 
decompose  water  at  all  at  ordinary  temperatures,  though 
above  250"  C.  it  does  so.  But  if  the  solution  be  even 
slightly  acidified  with  hydrochloric  acid,  slow  decompo- 
sition sets  in,  with  gradual  evolution  of  hydrogen.  The 
same  thing  occurs  with  the  chromous  chloride  solution 
obtained  by  acting  with  zinc  and  hydrochloric  acid  on  a 
solution  of  chrome  alum.     It  follows  that  acidified  chromous 
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chloride  i-   not  a  reiL  mployed   in  a  curat.-  work, 

either  as  an  absorbent  in  gaa  analysis,  or  fur  the  purification 
from  oxygen  of  any  gas  save  hydrogen. — I.  T.  D. 

Copper  Selenale,    I   Soura  of  Sei  I  K   Metzner. 

'   127,  [1],  54—57. 
Si  1 1  mi. i  -  icid,  in  solation   not  stronger  than  I"  percent., 
is  complete!)   oxidised  bj    a   cnrrenl  of  chlorine,  and  the 
selenic  and  hydrochlo  are   then  nearly  neutralised 

by  copper  oxide  prepared  from   the  nitrate  by  calcination, 
ttie  neutralisation  being  completed  by  the  precipitated,  well- 
washed,  boiled  hydroxidi       rhe  enpric  selenate  i-  separated 
easily  by  crystallisation  from  the  chloride,  as  ite 
varies  rapidly  with  the  temperature,  a  litre  of  the  satm 

!  un  containing,  at   15  ,  35  ,  and  55     C.   respectively, 

2.".7 ,  346,  and  135  grii  By  electrolysing  the  solu- 

of  the  purified  crystals  (5  amps,  at  2  to  3  volts.),  a 

solution  of  pure  I  is  obtained,  free  from  copper, 

chlorine,  an  I  selenious  acid.-— J.  T,  D. 

Acetylene  and  Cuprous  Oxychloridc,  Conpoundof     K. 
i  bavastelon,  Comptes  Bend.  127t  [1 
h    the  compound  <  '.II    '  uptea    Rend,  dune  25, 

dropped  into  water,  acetylene  is  slowly  evolved, 
and    the   crystal    becomes   violet   on  the    -  After 

•ral  days  thin  violet  colonr  becomes  uniform  throughout 
the  crystal,  and  when  this  point  ia  reached,  an  analysis  of 
tbccrj  stal  shows  il  to  have  the  formula  i  II ..(  u2CI  :.Cu  ,0  ; 
it-  formation  i-  expressed  b)  the  equation — 

2(1     II.!  u.CIl    •     II  'l    -I     II    .  C||.  2HC1. 

—J.  T.  I). 

Toti/-        -         /  /'  i  f.     V.  Swarta.     Bu.l 

lead.  roy.    lielgiipic,  35.     3   .  37.'.— 420;   (hem. 

.;.    i 

Two  fluorine  derivatives  of  toluene  were  prepared  by  the 
action  of  antimony  fluoride  on  benzo-trichloride ;  the 
attempt  to  obtain  the  third  monoflnordichlortolueoe  in  this 
way,  proved  unsuccessful.  Thi  fl  torine  eompnonds  were  best 
obtained  by  adding   two-thirds  of  the  weight  of  antimonv 

part  of  benzotrich  iting  the  mixture 

to  boiling  as  quickly  as  possible,  and  keeping  it  boiling  for 
about  five  minutes.  In  this  way  were  obtained  difluorchlor- 
i  colourless  liquid  with  constant  vapour 
density;  b.p.,  al  770  mm.,  142  '6  C.  ;  sp.gr.,  at  13  C, 
i  -2.il  15  .  index,   l  ■  16969  ;  and  lene, 

i  11  i  l  .  i  •■.  nrless  liquid  also  with  constant  vapour 
dent  -p.    gr..   at    1  I     (  .,    I  •  19632  ; 

refractive  index,  I    mtht.    Trifluortoluene  or  phei 
form    i-    stable    towards    water,   alkalis,   phei  ine, 

ipper,   phenylhydrazine   and  high   tempera 
hut  i-  converted  bj  fuming  nitric  acid   into  m-nitrotrifl 
tola. tie.  —  A 

I  '  I  cid  on.     Monnct  and 

Hen. la.     Bull.  S  >c.  i  Ibcm.  1898,  19.     15 

l  in    nitrophenols  dissolve  in  I  solutions, 

with    liberation   ol    carbonic   acid;  in    consequence,   il    ia 
thai  the  nitrophenatea  ar.  nol  dei  omposed 
by  co  I.     The  authors  find  thi-   is  nol  the 

If  pure  earl", ii  dioxide  be  paw  1  into 

a  trophenol,  the  oitrophenol  ia  precipi- 
tated in  quantity.     I  of  p-nitrophenol,  the  ucid 

''il     NT0,.(  'II  .'II  i  p.,-  first! wn 

i.  I, at  from  more  dilute  Bolution,  the   1 1 

—A.  C.  W. 

....         I  /  ,./',   .  ■   ■      ,:'      | 

"    Ruff.      !Vr   31,  .',77. 

i  boss,  r.  van.  and  Smith  (this  Journal,  1898,  591)  found 
in  tli.  In  ir  experiments  on  tl 

peroxide   on  carbohydrates  in  the  presence  of  ir,.n,  thai 
there  was  no  evidi  uce  thai  the  oxidation  products  of  gluci 
were  with   the  author's 

porienoc  he  describe*  his  experiments  on  thi  oxidation  ,,t 
gluconic   acid.     Starting  from   the  idea  that    bexosea 


transformed  into  pentoses  in  the  living  cells  of  plants  he 
subjected  the  calcium  sail  of  glueonie  aeid,  die  first  oxidation 
product  ol  i  i  a  gentle  process  of  oxidation  by  means 

of  basic  ferric  acetate  in  sunlight.  After  four  days,  during 
which  carbon  dioxide  was  evolved,  a  dark  yellow  liquid  was 
obtained  which  reduced  Fehling's  solution  and  ammoniacal 
silver  solution,  and  which  contained  a  small  amount  of 
formic  aeid.  This  liquid  yielded  an  osaxone  from  which  a 
fraction  was  obtained,  which  melted  at  162  — 103  C.  and 
which  had  a  composition  corresponding  to  the  formula  of 
the  peutosazone,  r.n.1  >  ■  N  .  Nlli    II , 

If  calcium  gluconate  be  oxidised  with  bromine  and  lead 
carbonate,  or  with  hydrogen  peroxide  and  basic  ferric 
acetate,  solutions  ar,-  obtained,  which,  on  treatment  with 
bydroxylamine, yield  d-arahinose  oximi  C  II  ■  ' ,N ,  which 
melt- at  138  — 189  .  It  is  multi-rotatory,  its  normal  specific 
rotatory  powei  being  [a]„  =  —  13  -2  in  s  per  cent,  aqueous 
solution.  A  specimen  of  {-arabinose  oxime  was  found  to 
with  the  oxime  just  described,  except  that  it  was 
dextro-rotatory,  it-  normal  specific  rotatory  power  being 
[o]„  =    +  1 3  "3 1  °. — C.  A.  M. 


PRIZES. 

Matches  without  )  ellon  Phosphorus,  to  Strike  on  any  Snr- 
face;  Competition  for  il"  Invention  of  a  Paste  for- 
[Full  Details.  Bull.  Assoc.  Beige  des  ('him.  12,  [2], 
79— sn.     (Tins  Journal,  i  - 

Tin    Mini-ti;.    of    Industry  and    Labour    (Belgium)    has 
throw  n  open  t,,  general  competition  a  prize  of  50,000  it 
for  the  best  paste  for  matches,  destitute  of  white  phosphorus, 
to  strike  on  an)  aurrai         i  uditions  are  as  follow: — 

1.  The  Paste  must  be  able  to  withstand  shock  and 
friction  sufficient  preclude  the  risk  of  any  dan- 

s  explosi luring  the  course  of  main:  .ml  it 

inii-t,  in  addition,  be  free  from  Bubstancca  capable  of 
injuriously  affecting  the  workpeople  empl< 

2.  The  Matches  must  strike  on  frii  various 
kinds,  including  cloth,  Thej  must  also  be  abb-  to  bear 
exposure  to  altet  t  dryness,  best)  and 
cold,  within  average  limits,  and  must  preserve  their  in- 
flammability without,  on  the  other  band,  being  liabb-  to 
sp  intaneou                                                            illy  -table. 

They  mttsl  nol  in  igniting  e  inj  sparks,  oi  the 

like,  e.i|.able  ,'l'billlli:  '   Using  them,  or  of  causing 

danger  oi  fire,  neither  must  they  disengage  p  risonoua  fumes. 
Preference  "ill  be  givi  n  to  matches  ma. I,  of  paste  free  from 
poisonous  iu| 

Moreover,  >  '8  must  be  abb-  to  withstand  n  cer- 

tain amount  of  friction,  so  as  to  preclude  ignition  in  the 
the   user, a  t  thai   tiny  may  be  trans 

ported  and  stored  without  danger,  in  the  pat  d  in 

commei 

Inventors  maj   t  ip  to   l-t   January  1809,  under 

the  follow  ing  conditions  i  — 

l.  A  sealed  lepositcd containing  the  name, 

baptismal  n e,  and  address  of  the  competitor,  togetbet 

with    hi-  adopt,  /    to   that 

inscribed  on  the  cases  containing  the  sampli  and 

matches.      Of   these  samples  250  gi  ste  in  the 

must    bi     al.  a   a   stoppered 

bottle,  a   a  recipient   of  sheet-   or  tin-plate,  and 

packed  in  a  wo  iden  case  with  walls  at  least  2  cm.  in  thick- 
ness, a   frr.  •  be  entirely  filled  with  some  els 

is  bay,  -iraw.  wooil  wool,  >\a-. — of  at  least 
;i  cm,  intervening  in  every  din  ction  between  the  buttle  and 
the  iron  recipient. 

Furthermore,  a   -ample   of   at  It  hca   must 

i.  packed  in   boa 

•  hi t   more  I  lian  .' mati  bet   and  to  he 

marked   with   the    di  I  I    by   the   inventor.      The 

boxea   must  b     enclosed  in    a    tin  plate   ease   hermetically 

I  on  all  sides  to  exclude  moisture,  the  whi 
|i|  i   ,  .1  in  a  WOodl  'i  b  >x  w  ith  walls  at  least  1  cm.  tlliek. 

All  communications  and  pai  kages  to  he  sent  to  Mons. 
Wocste,  Presidet  ,  at  the  "  Ministere  de 

■'Industrie   nl   du    [Yavail, "  2.  1 » , i  Brussels, 

time  up  to  1st  January  1899. 


Sept.  30, 1S9S.] 
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Inventors  whose  matches  fulfil  the  conditions  laid  down 
must  afford  proof  that  the  manufacturing  process  is  feasible 
on  an  industrial  scale,  by  making — at  a  place  to  be  mutually 
determined,  on  Belgian  territory, — at  least  a  million  matches 
either  before  the  Commission  or  a  delegation  of  the  latter. 
The  Commission  is  empowered  to  extend,  if  necessary,  the 
time  limit  fixed  for  the  competition,  and  to  ask  inventors  to 
provide  additional  explanatory  information. — C.  S. 

The  Disposal  of  Distillers'  Refuse  :  A  2,000/.  Premium. 
Chem.  Trade  T.,  Sept.  3,  1898,  150. 

The  question  of  river  pollution  has  long  been  troubling 
the  Scotch  distillers,  and  21  representatives  of  distilleries 
who  guarantee  the  sum,  met  in  Elgin  last  week,  and  formally 
agreed  to  offer  a  prize  for  a  successful  method  of  treatment. 
The  following  are'  the  conditions  under  which  it  is  to  be 
given,  and  all  competitors  must  sign  them  : — 

The  subscribers  hereby  offer  a  premium  of  2,000/.  to  a 
person  devising  and  handing  over  to  them  for  their  sole  use 
and  behoof  such  a  scheme  for  treating  the  by-products  of 
distilleries  as  will  effectually  purify  them  and  be  .adopted 
by  the  Combination,  and  that  on  the  following  conditions, 
viz.  : — 

1.  The  money  shall  not  be  paid  (a)  unless  and  until  the 
Combination  are  satisfied  by  practical  tests,  carried  out  by 
themselves  or  others  authorised  by  them,  that  the  scheme 
proposed  satisfactorily  treats  all  by-products  of  distilleries, 
and  for  this  purpose  competitors  shall  be  bound  to  place 
their  scheme,  if  required,  at  the  disposal  of  the  Combination 
to  be  experimented  upon  by  them,  with  the  assistance  of 
the  competitor,  either  on  a  large  or  small  scale,  and  that  for 
a  period  of  one  year  from  the  time  the  scheme  is  placed  at 
the  disposal  of  the  Combination,  or  such  longer  or  shorter 
period  as  may  be  agreed  upon  ;  (6)  unless  and  until  the 
Combination  are  satisfied  that  it  can  be  accomplished 
at  a  cost  which,  in  the  opinion  of  the  Combination,  is 
reasonable. 

2.  Should  two  or  more  equally  effectual  remedies  be 
devised  by  two  or  more  different  persons,  the  Combination 
shall  have  the  power  of  deciding  to  whom  the  premium 
shall  be  awarded. 

3.  The  power  of  selecting  the  persons  who  shall  compete 
shall  be  in  the  absolute  discretion  of  the  Combination 

4.  Samples  of  the  by-products  will  be  placed  free  on  tail 
to  any  person  or  persons  the  Combination  may  approve. 

5.  The  premium  shall  not  be  paid  unless  and  until  the 
scheme  is  handed  over  to  the  Combination  and  vested  in 
them  as  their  absolute  property. 

G.  All  questions  or  differences  arising  between  the  <  !om- 
bination  on  the  one  hand  and  a  competitor  or  competitors 
on  the  other  hand,  whether  as  to  the  meaning  of  these 
presents  or  any  other  question  or  difference,  shall  be  settled 
by  the  combination,  who  appoint  themselves  as  sole  arbiters 
for  this  purpose. 

Communications  should  be  addressed  to  "The  Distillers' 
Combination  for  the  Purification  of  By-Products,"  D.  Mus- 
tard. Secretary.  1,  North  Street,  Klgin.'X.B. 


Cratie  Report. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.') 

Seevia. 

Additional  Octroi  Duties. 

-Vote.— Kilogramme  =  2-204  lb.  avoirdupois. 
Dinar  =  9l<f. 

Additional  article- which  a  recent  law  of  the  Skuptshina 
provides  shall  henceforth  be  subject  to  Octroi  duty  on 
importation  into  Sen  ia  : — 

Medicinal  wines,  such  as  quinine,  pepsine,  quinquina, 
laroche,  meat,  and  other  wines,  per  100  kilos.,  100  dinars. 


United  States. 
Customs  Classifications. 

Phenacetin  is  dutiable  under  paragraph  07,  Act  of 
24th  July  1897,  as  a  medicinal  preparation  in  the  prepara- 
tion of  which  alcohol  is  used. 

Indigo  artificially  prepared  from  coal-tar  is  dutiable  at 
30  per  cent,  ad  valorem  as  a  coal-tar  colour  or  dye  under 
paragraph  15,  Act  of  1897. 

Duty  ox  Carbonate  of  Baryta. 

Eng.  and  Mining  J.,  Sept.  10,  1898,  304. 

In  the  matter  of  the  protest  of  Gladding,  McBean,  and 
Co.  against  a  decision  of  the  collector  of  customs  at  San 
Francisco,  the  Board  of  General  Appraisers  decides  as  fol- 
lows :  "  The  merchandise  is  ground  carbonate  of  baryta  or 
witherite.  It  was  assessed  for  duty  as  a  manufactured 
article  under  section  6,  Act  of  July  1897,  and  is  claimed  to 
be  exempt  from  duty  under  paragraph  4S9.  The  Act  of 
1S94,  in  paragraph  395,  gave  free  admission  to  carbonate  of 
baryta  in  its  unmanufactured  condition  only  ;  but  the  cor- 
responding paragraph  of  the  Act  >f  1S97,  paragraph  489, 
reads  :  '  Baryta,  carbonate  of,  or  witherite.'  This  provision 
contains  no  limitation  as  to  whether  the  merchandise  i- 
ground  or  not.  The  protest  is  sustained  accordingly,  and 
the  merchandise  will  be  admitted  free  of  duty." 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Sugar  Bottnues  ix  France. 
Bd.  of  Trade  J.,  Sept.  1898,  32s. 

The  Board  of  Trade  have  received  through  the  Foreign 
I  )tfiee,  copy  of  a  French  Presidential  decree,  with  reference 
to  the  granting  of  sugar  bounties,  as  follows  : — 

Article  1. — The  bounties,  which  from  1st  September  1S9S 
will  be  granted  on  home  or  French  Colonial  sugar,  declared 
for  exportation  to  other  countries  and  French  Colonies 
not  subject  to  the  Metropolitan  Customs  Tariff,  are  fixed  a' 
follows  : — 

Haw  sugar  in  powder  or  small  crystals,  yielding  at  least 
98  per  cent,  in  the  case  of  beetroot  sugar  or97  per  cent,  for 
colonial  sugars,  calculated  befere  the  deduction  for  waste  in 
refining,  per  100  kilos,  of  refined  suj;;,,-,  ^'77  francs. 
(Sugars  of  this  category  liable  to  duty  and  exported  direct 
by  the  manufacturer  himself,  when  they  polarise  at  [easl 
99-75  per  cent.,  will  be  calculated  according  to  their 
gross  weight  as  refined  sugars,  without  any  deduction 
whatsoever.) 

Raw  sugar  yielding  from  Do  per  cent,  to  98  per  cent,  in 
the  case  of  beetroot  sugar,  or  from  G5  per  cent,  to  97  per 
cent,  in  the  case  of  colonial  sugars,  per  100  kilos,  of  refined 
sugar,  2  •  42  francs. 

Candied  sugars,  calculated  at  their  legal  coefficient,  refined 
sugars  in  loaves  or  pieces,  perfectly  refilled,  hard,  and  dry, 
per  100  kilos,  (net  weight),  3- 11  francs. 

"  Vergeoises,"  per  100 kilos,  of  refined  sugar, 3 •  1 1  francs. 
liefined  sugar  in  powder  or  crystals,  yielding  at  least  98  per 
cent.,  per  100  kilos,  of  refined  sugar,  2-77  francs.  (When 
the  sugars  of  this  last  category  polarise  at  least  99-75  per 
cent.,  they  will  be  considered  as  pure  refined  sugars,  and 
certificates  of  exportation  admitted  in  the  discharge  of  the 
obligations  for  temporary  admission  for  their  whole  weight, 
without  any  deduction  whatever.) 

Development  of  the  German  Cement  Export 
Trade. 

Bd.  of  Trade  J.,  Sept.  1898,  32G. 

H.M.  Consul-General  at  Hamburg  encloses  a  memorandum 
stating  that  the  growing  importance  of  the  export  trade  of 
tierman  cement  from  all  parts  of  the  German  Empire  is 
illustrated  by  the  latest  official  statistics,  which  show  that 
the  aggregate  exportations  of  this  article,  which  already  in 
1894  had  reached  7,110,701  ewt.,  amounted  to  9,350,000 
cwt.  in  the  year  1897. 
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Tbc  three  ports  which  '1"  the   largest   ezpoit  trade   in 
ni.  hi   about  ::,  per  cent,  of  the  entire  ship- 
■iy,  are  Hamburg,  Swinemunde  (Stettin), 
ami  Bremen,  oiz. : — 

/         rt„ti„ns  (if  German  Cement. 


In  n 


Hamburg 

wnilc 



AH  other  partsol  German;  . 


•'Ml. 

8,758,912 
I.O2O.D40 


IV  iT. 


Cwt. 
I37W18 
1,04.1,460 


pj,  far  (he  i '   Important  German    port  of  exportation 

for  cement  is  Hamburg,     In  1897  tin-  shipments  from  llam- 

mnted  to  more  than  50  pet  cent,  of  the  aggregate 

exportatiooa  from  tin  rest  of  Germany.     Though  there  are 

,,,„,   qi   five  cemenl  factories  in   the  vicinity  of  Hamburg 

ether  about   8,1 workmen)  which  ship  a 

mi  i.t    their  annual  production  to  foreign 
Dtries,  the  largei  -liar,  of  the  cemenl  exported  is  stated 

.;  t i  inland  i  lerman  factories. 

The   prominent   custi -r  in    cement    is   the 

United  States  ol   America!  and  next  to  that  country  Brazil, 
Australia,  and  Japan. 

Exportation*  of  German  Cement  from  Hamburg. 


Countries  to  which 


1886, 


Quuiitiiy.      Value. 


i  -i   '•  - 

Brazil 

Australia 





i  ape  Colony 

<  limn 

•■la 

Bast  Alrica 

W  llMCS 

Dutch  i 

Porto  Hi' 





Norway 

All  other  oountries  — 


Cwt. 

382,100 

00,825 
88,108 
01,418 

80,041 
840.787 


e 

188,164 

1,1  IS 
8,064 

8.184 
2.960 

:i.17'J 

I. Ml 


1887. 


Quantity.      Value. 


Cwt, 

2,178,587 
480,520 
,28,1  14 
4".-.,i7:t 
161,843 
178.367 
117.618 
OS  -"I 
88,468 

18,582 
14,058 

44.289 

Hi7. lis 
102.126 


300,482        1,V7I.'T.' 


e 

12,484 

16,281 
15,172 
10,810 

1,002 

.•1.7.-C' 

1,168 


("mi  mi    \ r    Tkmii:   m    STETTIN. 

/  '•         Annual  Serie*,  No.  Sill,  Aug.  1898. 

The  Stettin   Poi  lent   Factory  report   that  they 

hail  a  c. I  sale  foi  their  increasing  produce  during 

It  appears    that    the  demand  for   cement    throughout  the 

1   the  I  ■■ n  Empire  inores  u  I   to  such   an  extent 

times  the  efforts  of  the  German  Factories  could  not 
keep  pace  with  the  demand.    This  Company  sold  "tl  nil 
the  cemenl  produced  in  1897,  and  hold  considerabli 
for   1898.    The  Company  declared  ■  dividend  of  20  pet 

lli.  Portland  Cemenl  Factory,  "Stern."  report  that 
even  at  increased  prices  the  demand  continued  to  live!}  thai 
tin  \  bare  no  stock  on  band  left  from  1897,  and  stato  thai 
the  demand  from  I  being   so  great   Ihey   had  to  limit 

their  export  abroad  at  much  as  possible. 

1 1 .  •  it  ii  and  paid    171,1 7'J    marks 

1 13,210/.  9i  |  in  wages,  that  is  to  sty,  for  each  labourer  per 
day  at  2  •>•  a  I     69  pi    I  2s.  Bd  i. 

The   Btettin  Bredow    Portland    i  nt    Factor)     report 

tii.it  the  result!  in  ct  mi  ol  is  well  si  in  bi  |  during 

1897  have  been  rerj  it  factor]  thej  paid  a  dividend  ol 
[0  per  cent.,  and  paid  in  wages  the  sum  ol  292,488  mnrks 
;    i ;    i  imi  90,918  working  d 

rhe  oil  mill  owned  by  A  II.  Zander  worked  12,200  tone 
ni  oil-seed,  and  produced   1,456  tons  of  rape-seed  oil  and 


7,320  tons  of  oil-cake.  Wage-  wen-  paid  amounting  to 
B3,080  marks  (.3,942/.  Bt   I. 

The  oil  mill  owned  by  P.  .1   Stahlh  i  6,300  tons 

of  rape-seed  and  colza, and  produced  2,240  tons  ol  tape- 
seed  oil  with  3,850  tons  of  oil-cake. 

The  Pommersche  Provincial  Sugar  Refinery  worked  the 
following    amounts    of    raw     sugar:  —  1-'J7.    77,500    ton-: 

1896,73,700  tons;    1895,66, I   tons:   1894,59,600  ton-; 

and  proilueed  in  1897,  75,300  ton-;,  val  narks 

(1.576,854/.);    in     1896,    73,250    tons,    val  300,000 

mark-  (1,566,502/.),  The  company  employed  734  persons 
(492  males  and  242  females),  and  paiil  in  wages  670,000 
marks  (33,004/.  19s.).  The  dividend  amount. -.1  to  10  per 
cent. 

The  import  of  phosphates  to  Stettin  lo  sea  amounted  to 
84,646  tons,  and  of  pyrites,  68,6  18  tons. 

The  "Union"  Chemical  Produce  Factory  report  thai 
in  consequence  of  lower  prices  the  demand  for  artificial 
manure  has  considerably  increased  during  is'.iT.  Thus, 
Hon  sales  rose  from  5,410,375  marks  (266,521/.)  in  1895- 
96  to  5,897,902   marks  (290,537/.)  in   1896  '.'7.     They  sold 

14    tons  of   superphosphates,  85,842  to f  Thomas 

Blag  ;  whilst  35,102  tons  of  sulphuric  acid,  5,484  ton-  of 
potash,    and    1,343    tons  of  bone    manure   were  prodo 
The  firm  employed  588   bands   (male  and   female),  with 
avi  rage  wagi  -  ol  1,081  marks  (53/.  .")>.)  each  per  annum. 

Pbai  I'.ui.ii  i  1 1 1.  Factor?   it  Laxgenberg,  Peovtkci 

I'.lMI.IHM  \. 

Foreign  Offia  Annual  S  ries,  /V*b.  8177,  Aug.  1S98. 

A  briquette  factor}  at  Langenberg  bas  only  I, 
existence  for  two  years,  but  has  pi  ved  so  far  s  complete 
success.  Proprietor-  of  turf  moors  in  Scotland  and  Ireland 
might  Btarl  factories  of  a  -imil.ir  nature  with  profit. 
Mr.  Peters,  the  own.]  and  managei  ol  this  fitel  iry,  baa 
taken  a  patent  in  England  for  his  machinery 
therefore  be  employed  either  bj  purchase  or  bj  royaltj . 

The  turf  at  Langenberg  i-  brought  by  water  in  an 
undried  condition,  and  is  thrown  into  the  lir-t  breaker- 
machine,  somewhat  in  effect  like  a  large  turnip-cutter;  in 
this  it  is  hroken  into  small  lumps.  From  the  first  it  pass.  - 
to  the  second  breaker,  and  is  ground  into  a  fine  powder. 
I  i  in  hi  re  it  goes  into  the  drier,  a  -team  cj  Under  n  hich  is 
filled  with  the  exhaust  steam  from  the  engine,  and  i-  per- 
forated by  tubes,  much  in  the  manner  of  boiler-tubes,  but 
i  This  cylinder  revolves,  and,  being  on  a  gentle  slop,. 
ill,  powder  passes  slowly  through  the  tubes,  and  b\  this 
mean-  becomes  thoroughly  drj .  From  the  drier  it  passes  to 
i  hopper  which  feeds  the  plunger.  This  plungei  receives 
the  power  of  a  75  horse-power  engine,  and  bj  pressing  tin- 
powder  in  a  form  against  the  preceding  briquette,  pushes 
them  forward  each  stroke  the  width  of  n  briquette, 

I  ii.  i.i,  ton  turn-  out  so  briquettes  a  minute,  or  .")'>   tons 
pei   day,  with  an  average  output  of  about   12,775  tons  per 

annn 1  the  demand  is  Far  greater  than  the  supply.    The 

reason  for  this  is  that  the  briquettes  are  so  marvellous!} 
cheap,  an  average  price  being  i°. '.</.  per  130  briquettes.  In 
a  closed  oven,  one  briquette  will  remain  in  a  glowing  stats 
fbt  24  hours;  in  an  open  grate  it  burns  quicker,  but  remains 
for  a  longer  time  alight  than  any  coal,  giving  a  good  red 
beat.  Toe  cost  of  working  is  comparatively  light,  as  but 
few  men  are  required  to  attend  to  the  machinery.  These 
nun  arc  paid  on  an  average  3  mark-  (2s.  11'../.)  per  .lav. 
tli,  engineer  getting  more.  Women  are  employed  to  stack 
th.-  briquettes  in  sheds.  The  cost  si  Langenberg  of  ma 
ami  working  l  centner  (112  lb.)  is  35  pf.  (4J1/.1,  and 
pei  ton  about  7».  With  a  more  extended  plant,  sir.  Peters 
is  ol  the  opinion  thai  this  could  be  reduced  to  5*.  pet  ton. 

BTCULATION8    BI  -i  ECTINO   TIIK    M  vm  in  I  i  ni     "I 

i i  .  Sec.  a  Hn  on  m. 

Board  of  Trade  .'..  Sept.  1898,  825. 

Her  Majesty's  Ministei  al  Brussels  sends  copies  ol  Royal 
Decrees  bri  o  force  on  and  from  the    15th  Angus! 

last,  the  law  of  the  19th  May  but,  n  -r  itit  ifac- 

lure  of  glucose,  "f  -v  tups  anil  of  "  invert  "  sugar. 


Sept.  30. 1S9S.] 
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Those  decrees  define  the  various  poiiits  which,  ill  that  law, 
were  left  to  the  subsequent  decision  of  the  Government. 

Copies  of  the  above  may  be  seen  at  the  Commercial  De- 
partment of  the  Board  of  Trade,  7,  Whitehall  Gardens, 
S.W.,  any  day  between  the  hours  of  11  a.m.  and  5  p.m. 

New  Coalfields  in  Bulgaria. 
Board  of  Trade  J.,  Sept.  1898,  330. 

Her  Majesty's  Agent  and  Cnnsul-General  at  Sofia  states 
that  coal  has  recently  been  found  in  the  Balkans  near 
Trevna,  south  of  Tirnovo,  which  is  said  to  be  equal  in 
quality  to  the  best  Welsh  coal. 

Several  preliminary  concessions  for  exploring  the  coal- 
field have  been  granted,  but  no  concession  for  actually 
working  it  has  yet  been  given. 

The  district  can  easily  be  brought  into  railway  communi- 
cation with  the  line  now  in  course  of  construction  hetween 
Rustch.uk  and  Tirnovo. 

Samples  of  the  coal,  and  of  the  coke  from  it.  were 
forwarded  with  the  above  despatch,  and  have  been. sent  by 
the  Foreign  Office  to  the  Cardiff  Chamber  of  Commerce. 

SuLpnuu  and  Manganese  at  Hakodate,  Japan. 
Foreiyn  Office  Annual  Series,  No.  2176,  Aug.  1898. 

The  exportation  of  sulphur  touched  its  highest  point  in 
the  years  1887-91,  when  the  average  annual  export 
amounted  to  about  17,000  tons.  Since  that  time  shipments 
have  gradually  decreased,  until  last  year  it  amounted  to 
only  6,7:23  tons. 

Owing  to  the  excessively  high  prices  asked  by  holders, 
stocks  here  have  accumulated  to  the  extent  of  6,500  tons 
during  the  past  two  years.  This  stock  the  owners  have  now 
been  shipping  on  their  own  account.  Inclusive  of  this 
accumulation  it  is  estimated  that  this  year's  shipments  will 
probably  be  about  8,000  or  9,000  tons,  after  which  the 
export  is  expected  to  drop  to  a  maximum  of  2,000  or  3,000 
tons  per  aunum. 

With  one  trifling  exception  of  no  value,  so  far  as  export 
business  is  concerned,  all  the  sulphur  mines  on  this  island 
and  the  northern  mainland  of  Japan  are  surface  volcanic 
deposits.  The  principal  mines  from  which  sulphur  has 
been  obtained  are  :  ( Isoresan,  in  Riknoku,  Nambu,  north 
mainland;  Atosanobori,  in  Kushiro,  Hokkaido;  Sharesan, 
in  Kitami,  Hokkaido. 

The  two  last  mines  have  been  exhausted,  and  from  the 
first-named  only  200  or  300  tons  per  annum  are  now 
extracted. 

The  only  mine  of  any  importance  now  being  worked  in  this 
district  is  that  of  Ponto,  situated  in  Kunashiri,  one  of  the 
Kurile  Islands,  on  the  north-east  coast  of  Hokkaido,  from 
which  about  2,000  or  3,000  tons  are  produced  annually. 

A  few-  other  small  sirface  deposits,  yielding  from  50  to 
500  tons  per  annum,  are  being  worked  in  this  island  and 
the  Kuriles,  but  they  are  unimportant,  and  no  information 
is  to  hand  as  to  the  discovery  of  any  further  deposits. 

On  the  other  hand,  the  Japanese  home  demand  for  sul- 
phuric acid  works  and  other  objects  is  estimated  at  2,000  to 
3,000  tons  per  annum.  Although  reliable  statistics  on  this 
point  are  not  available,  the  demand  is  certainly  increasing 
year  by  year  in  the  country,  and  it  would  seem  that  unless 
further  and  very  extensive  deposits  are  discovered,  the 
foreign  exportation  of  this  article  from  Japan  will  soon 
virtually  cease  to  exist. 

The  exports  of  sulphur  during  the  year  1897  from  this 
port  to  various  countries  were  as  follows  : — 


Destination. 

Quantity. 

Value. 

Tons. 

4.523 

1,000 

737 

463 

£ 

1M7U 
3,702 
8,609 

1,005 

Total 

6,723 

24,:>S0 

Mining  operations  of  manganese  in  this  island  began  in 
1894,  and  that  year's  output  is  given  as  1,300  tons;  the 
following  year's,  5,700  tons;  1896,  7,500  tons;  and  last 
year's,  5,200  tons  ;  or  19,700  tons  for  the  four  years. 

The  mines  are  situated  at  Setanai.  A.za  Toshibetsu,  at  the 
head  of  Volcano  Bay,  and  the  deposits  so  far  appear  to  be 
fairly  extensive,  whilst  the  ores,  both  superoxide  and 
metallic,  are  of  high  grade.  The  following  are  a  few  of 
the  latest  analyses  : — 


Peroxide. 

Metallic. 

Peroxide. 

Metallic. 

Per  Cent. 
79-431 
SO- 022 
83-525 
S7-8O0 

Per  Cent. 
51-506 

52'Slii 
54-440 
58-693 

Per  Cent. 
:>0-277 
93-062 
98-746 

Per  Cent. 
57-886 
59-436 
59-233 

Metallic. 

Phosphorus. 

Metallic. 

Phosphorus. 

Percent. 

51-001 
55-042 
56-474 
57-135 

Per  Cent. 
0-117 
0-083 

IV  1511 

o-ioo 

Per  Cent. 

57  ■nil* 
57-169 

58  :;.".7 

Per  Cent. 
0  131 
0-169 

0-090 

The  metallic  ores  show  much  higher  grades  of  metal,  it 
is  stated,  than  those  derived  from  the  principal  sources  of 
supply  in  Europe,  South  America,  and  India,  the  exception 
being  that  in  some  of  them  the  percentage  of  phosphorus 
rises  over  the  standard  of  0-10  per  cent.  Should  much 
larger  deposits  of  metallic  ores  be  discovered  and  worked, 
those  which  might  be  objectionable  on  that  score  could 
doubtless  be  eliminated. 

The  ores  from  this  island,  as  well  as  those  from  the 
northern  mainland,  are  shipped  to  Yokohama,  from  which 
port  they  are  forwarded  to  Europe  and  America.  The 
principal  mines,  however,  in  the  northern  mainland  do  not 
appear  to  be  as  productive  as  formerly. 

Neapolitan  Asphalt. 
Foreiyn  Office  Annual  Series,  i\o.  2173,  1898. 

Mount  Laviauo  is  one  of  the  principal  peaks  of  the 
Apennines  in  the  province  of  Salerno.  It  rises  to  a  height 
of  some  5,500  feet  above  the  sea.  It  is  of  limestone,  in 
many  parts  saturated  by  asphaltic  bitumen,  and  in  some 
places  above  the  calcareous  strata  sandstones  full  of  asphalt 
occur. 

The  Neapolitan  Mining  Company  secured  perpetual 
mining  rights  on  July  21,  1874,  and  since  then  have  pro- 
duced large  quantities  of  asphalt.  The  railway  is  only 
18  miles  off.  The  quality  of  the  product  is  of  the  first  class, 
and  capable  of  being  used  for  any  of  the  numerous  purposes 
for  which  asphalt  is  applicable. 

The  company  is  not  sufficiently  strong  to  carry  on 
work  on  a  scale  large  enough  to  develop  the  resources  of 
the  mine,  and  desires  to  sell  its  concession  and  plant.  The 
matter  seems  worth  looking  into  by  those  interested  in  the 
trade,  and  the  more  so  as  the  presence  of  petroleum  has 
been  ascertained,  though  no  estimate  of  its  quality  appears 
to  have  been  made. 

Neapolitan  Sulphuh. 
Foreiyn  Office  Annual  Series,  No.  2173,  1898. 

The  owners  of  the  mines  of  Oliveto  Citra,  in  the  province 
of  Salerno,  invite  foreign  capital  to  extend  their  undertaking  ; 
and  while  mining  investments  should  not  be  entered  upon 
without  the  necessary  caution,  the  large  amount  of  sulphur 
used  here  in  agriculture  forms  in  itself  a  considerable  local 
market  for  the  company's  output. 

The  mines  are  the  property  of  the  Societa  Mineralogica 
Napoletana,  and  are  situated  near  the  village  of  Oliveto, 
about  10  kiloms.  (6  miles)  from  the  railway  which  leads  from 
Eboli  to  Naples,  a  line  which  touches  the  important  ports 
of  Salerno,  Torre  Aununziata,  and  Naples. 

The  mine  is  rectangular,  and  lies  between  the  rivers  Sele 
and   Piceglio.      The   ground   explored   is  about   4,000   by 
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metres  in  I  forms   pari  of  a    large    extinct 

volcano;  ami.  in  fact,  when  trenches  arc  -nnk,  sulplnn 

p  tubular  vents  existing  on 

-      linat.-of  sulphur,  and  S  >me 

•  m,  although  they   have   »led,  develop  -snip!. 

acid"  gas  in  larue  qtiantities  mixed  wiih  carbonic  ac  d  gas 
ami  sulphuretted  hydrogen.  '  lose  beneath  the  cultivated 
ground  burnt  volcanic  mattet  is  found  mixed  with  sulphur, 
and  tin-  deeper  the  trench  the  more  sulphur  in  proportion  is 
laid  bare. 

Twvhc  experimental  trenches  of .  tres  in  length, 

12  to  15  n  readth,  and  S  metres  deep  bavi    been 

sunk  in  snmlrv  pans  of  thi-  va-t  superficies  of  2,00 

]',\  means  of  these,  manj  banks  of  sulphurous  deposit 
have  come  to  light,  giving  an  average  of  20  per  cent, 
sulphur. 

I'lMIM       VI     I  H'l  SB  V. 

/  ii;'        I  m         -  Vo.  '-M7!,  1898. 

i  .  ment,  formerly  supplied  exclusively  bj  I  ugland,  is 
now   extensively    pn  illj    by   the   several    large 

works  at  Odessa  ami   >.'■■  which  have  come  into 

•nee  within  The  demand  for  thi-  pro- 

duct is  considerable,  bul    the  home  supply  is  nearly   Buffi- 
■  for  local  needs,  while  large  shipments  have  been  made 
from  '  Idessa  to  the  Fat 

Xi tri  ii:  "i    Soda    m   i  !di  --  v 

/  Offict  Animal  Sent  t,  No.  2171,  18 

The  benefits  ol    Chilian   n  .  during   the  past 

.  receiving  ihe  attention  ol  farmers, 
fruit-growers,  viticulturists,  and  Bugar  -  beetroot  grower! 
throughout   Bui  appearing    npon    thi    subject 

in  the  newspapers  both  in  North  and  south  Bossia, 
while  an  activi  &  i,  bj    means   of  circulars   ami 

pamphlets,  is  spreading  throughout  the  country.  The 
valuable  assistance  of  the  rural  c  ind  other  official 

been  enlisted  in  carrying  out  trial-  of  this  ni 
upon  grain,  sugar-beets,  grape  vine-.  &c.     Orders  in  this 
rapidly   growing    trade   an      ••■  I    exclusively    to 

Russians  find  they  can   buy  on  tin  - 
-,\  month  eheaplj   as  tbej    can   from   England 

[t  i-  to  be  feared  that 
unless  l!riti-b  firms  are  willing  to  waive  the  point,  this 
trade  will    bo   carrii  usivulj   through   Hamburg, 

whr  busi- 

th  English  (inns. 

Soap,  Soda,   tiro  Caudles  in  hm   Cmota. 

/  Vo.  -1 1  7  1 .  1 898. 

.n'l     andlc-  OOOl  I  i. lured  here. 

I  .  Mos- 

and   Warsaw,  and  obtain  n  high  price.     1' 

come  from   Moscow  at  a  heavy  railway  charge.     A  mnnn- 

itic  and  crystall  -  I  hi  ■ 

paying  affair.     'I  hese   manufactories  are  very  few  and  far 

i,  and  the  products  ai 
addressed  lately  to  a  firm  of  Moscow  merchants,  represent- 
ing s  manufactory  in  the  interior,  elicited  a  reply   naming 
ethiog  rer)   high  as   the  price  of  the  sodas,  bul   inti- 

ix    months 

Prodi  .  i-     i    Kw  in.  si  it  buna). 

;  Offict  Ann*  rVo.  2168,  I 

•  i  are  i  I  )  indigo,  probabl  ■ 
In, I,     ■  '  the  dj        i ni  (Shu-lia 

the  the  tuberous  root  of    /' 

.  i  rhipognoidet,  Oliver      Both  are  very  widely  grown. 
The  forinei   i-  exported  in   b  liquid   Btate  in  « len  tubs, 

Itlj  by  junk,  to  the   I   ■  .  bul  shipments 

have  been  made  to  ll"><  ng  trade  is 

expected.     Dye-yarns  nr.  Ij  exported,  and  they 

arc  used  in   this  and  the  Canton  pro  tanning  and 

b.r  dyeing  native  and  ton  ss-cloth,  and  tilk 

that  lustrous  brown  to  dark  brown  and  black  waterproof- 
colour  so  much  iffected  bj  the  Southern  CI 


summer.     The    Datura!    dye    is   brown,   and   if  a  darker 
shade    is    required,  alum    or    nutgall-  I,    and    in 

ii  the  juice  of  green  or  unripe  persimmons  is 
frequently  applied  as  a  varnish  to  the  outside  of  the  cloth 
That  it   pos  raterproofing  quality  ma)  be  gathi 

from  the  fact  that  perspiration  does  not  show  upon  it,  and 
that  n.  remove  din  only  superficial  washing  i-  necessai  j 
the  cloth  does  Dot  absorb  the  water. 

Two   kinds  of  grasses  are  grown  in  Kwangsi  and  utilised 
tor    perfumery    purposes:    (1)     Lemon     grass    {Htiang 
iiiao-ts'nii — Andropogon  Schamantkut,  /..).  from  whi 
sweet-scented  oil  i-  distilled,  and  cji  Hsiang-ts'ao  (Lgtim- 

achia  fa  Hum  grireum,   Howe),    which  is  mostly  Used,  dried, 

for  steeping  in  and  scenting  tea-oil.  wherewith  women  in 
the  south  of  China  dress  tlnir  hair  before  adding  bandoline. 
The  former  i-  exported  for  distillation. 

Moxa    is   frequently   described  as   crude   camphor,  but 
although  ii  is  a  greyish-white  powder,  smel  5I3  of 

camphor,  it  is  not  derived  from  1  iiiiiumuiiiuin  campkora,  Fr. 
Veet,  which  is  fairly  abundant  in  this  province.  It  i- 
distilled  from  Jtlumca  baltawufera,  DC.  and  the  centres 
oi  export  are  Xaii-niug  and  Po-se.  It  is  a  valuable  product 
costing  as  much  as  S  a  picul   (133     lb.),  and  is 

nsed  in  medicine,  perfumery,  and  in  Hong-Kong  it  is  -iated 
inverted  into  camphor  oil. 

NutgaUs  are  derived  from  Rhus  temialata,  Mun ..  ami 
are  used  in  tanning  and  dyeing.  The  centre-  of  export  are 
Nan-ning  and  Liu-chou.  They  are  exported  foi  use  in 
foreign  countries,  and  there  would  be  B  considerable  -aving 
in  freight  if  they  were  cru-led  by  niacbinerj  before  -hip- 
At  least  the  crushed  material  would  occupy 
probably  less  than  half  the  space  required  by  the  entire 
hollow  pill-. 

The  tw sniiial  and  most  valuable  oils  of   Kwangsi  are 

aniseed  and   cassia;  but    there  are   other   oils  produced    in 
the  province  which  are  of  no  mean  importai 
castor    (/it-nut*    communis,     /.  .),    ground-nut 
hypogaa,  L.),  rape  (/  I  .    /        ■     imum 

(iniluum,  /„.),  tea  (Camellia  tatanqua,  Thanh. ),  and  1 
oil  (Al'tirihs  cordata,  Af.  Arg.).    Of  these,  tea  and  wood 
oil  are  the  most  important  from  a  commercial  point 
the    former  being  u-ed    principally  as    a    hair  oil,  the  hitler 
universally    in    China,    where    paintii  and 

waterproofing  havi    to  be  done.     \  coating  of  the  latter  is 
i  «a\  -  applied  to  junk-  and  native  crafl  generally.     w 
oil   is   now   being  carried    direct    from    W  ucbor.    to    II 
Kong  for  distribution  in  the  southern  provinces  oi  Ch 
and  the  Wesl    River  bids  fair  to  compete  with  the  1  *"{*** 
fortius  trade.     .Number- of  transit]  been  taken 

out  for  this  oil,  and  they  point  to  l"ing-lo  I'u.  between 
Win  how  and  Kuei-lin.  the  capital,  and  I.i-chou  I'u,  farther 
west,  as  the  chief  centres  of  production  and  export.  It  is 
_-hi  down  from  Nan-ning  and  Po-se,  so  that  the 
Aleurilei  cordata  i-  well  distributed  throughout  tin- 
provii 

The  ]      1  1  own  in  Kwangsi,  but  not  to  an  extent  to 

admit  oi  the  export  of  opium.     The  ■  asumed  in 

the   1 1   1-   supplemented   by   opium    of   superior 

quality  from  Yunnan  and  Ssu-ch'uan.  Y'unoau, Ssu-ch'uan, 
and  Ku.ichow  opium  is  brought  here  annually  to  the 
amount  of  about  17,000  piculs  for  export  to  the  Canton 
province. 

The  materials  for  the  manufacture  of  paper  in  Kwangsi 
rerj   plentiful,  and  there   i-   a  considerable  expoi 
Dram  the  province.   Therearc  two  kinds:   (l)Sha-cUa. 
01  "  gauxe  paper,"  made    from  the  inner  fibi  I  the 

pap.  1  mi,  onctin   papyrifera,    Vent.),    which 

may  be  seen  on  every  hand.     This  i-  the  P'i-chih  (bark 
paper)  of  Kuei-chow      There  are  several  qualities  main 
lured,  but  even  the  best  1-  pooi  coinpan  prodncl  ol 

the  tune  materi  '  Ihu-chih — 

straw  or  bamboo  paper — from  thi  ol  bamboo 

and  ric   -traw,   i-  manufactured   in  the  Wuchow  prefecture 
In  the  districts  of  T-Vn-chi  and  .lung.      This  i-  thi 
coam    wrapping-pnper  of  China,  and  its  manufhetun 
fa  ,  n  described  elsewhere. 

1  opp,  1  exists  in  tl  e  department  of  Vulin  in  thi  soul 
and  at  Hsiang-wu-chow  in  the  Sflu-ch'chg  prefecturi    in  the 
:  the  proi  1 
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Tin  is  found  in  the  Ho  and  Fu-ch'uan  districts  of  the 
l"ing-lo  prefecture. 

Sulphide  of  antimony  is  abundant  in  the  Xan-ning, 
Ssu-ch'eng,  (  Ihen-an,  and  T'ai-p'ing  prefectures  in  the  west 
and  south-west  of  the  province,  particularly  in  the  district  of 
Hsi-lin  near  the  Yiinnan  border,  where  there  are  whole 
mountains  full  of  the  ore.  A  small  shipment  of  this  ore 
has  recently  been  sent  to  Hong-Kong. 

Bosnian  Industries. 
Foreign  Office  Annual  Series,  A'o.  2167,  1898. 

The  various  industrial  establishments  in  this  country  have 
done  fairly  well  during  the  past  12  months. 

The  ammonia-soda  factory  at  Lukavica  has  declared  a 
dividend  at  the  rate  of  1 1  per  cent. 

The  petroleum  refinery  at  Brod  has  not  yet  published  the 
year's  accounts,  but  will  show  a  small  profit. 

The  brewery  of  the  "  Actien  Gesellschaft  "  at  Serajevo 
brews  excellent  ale,  and  continues  to  be  a  most  lucrative 
undertaking. 

A  discovery  of  asbestos  has  been  made  at  Halilovac  in 
the  north-west  of  Bosnia. 

Calcium  Carbide  and  Acetylene  in-  Fbance. 

Eng.  and  Mining  J.,  Sept.  17,  1S9S,  333. 

In  regard  to  the  production  of  acetylene  gas  from  calcium 
carbide  in  France,  Consul  Thackara,  writing  from  Havre, 
August  1th,  1898,  says  that  there  are  no  official  statistics 
bearing  upon  the  annual  output  of  calcium  carbide,  so  that 
the  amount  furnished  yearly  by  the  different  manufacturers 
has  to  be  estimated.  These  estimates  vary  from  1 ,000  to 
5,000  tons  per  year  from  each  factory.  There  are  10  fac- 
tories at  present  engaged  iu  the  manufacture  of  carbide  of 
calcium  in  France.  Two  are  at  La  Bathie,  and  one  each  at 
Seehilienne,  Froges,  Chapareillan,  Lancey,  Notre  Dame  de 
Briancon,  St.  Heron,  Bellegarde,  and  Crampagna.  Four 
factories  are  under  construction.  They  "ill  be  situated  at 
St.  Etienne  de  Maurienne,  Epierre,  Serres,  and  Chute  du 
Giffre.  They  will  be  able  to  produce,  when  running  at  their 
full  capacity,  from  2,500  to  3,000  tons  per  year.  The 
wholesale  price  of  carbide  of  calcium  in  France  is  from  350 
to  400  frs.  (67'  55  dols.  to  77-20  dols.)  per  ton,  exclusive  of 
co>t  of  packing.  The  cost  of  packing  is  4  50  frs.  (87  c.) 
per  iron  drum  containing  50  kilos.  (110  lb.),  6  frs. 
(1-19  dols.)  per  drum  of  100  kilos.  The  carbide  of 
calcium  manufactured  in  France  is  guaranteed  to  give  300 
cubic  litres  of  gas  per  kilogramme.  The  output  is  constantly 
increasing,  and  the  supply  is  fully  equal  to  the  demand. 
The  retail  price  of  the  article  is  from  55  to  60  frs.  per  100 
kilos.  (10-21  dols.  to  11-58  dols.),  not  including  packing. 
There  are  two  villages  in  France  completely  lighted  by 
acetylene,  by  the  Societe  Franco-Espagnole  du  (iaz  Acety- 
lene, of  No.  8 1 ,  Rue  St  Lazare,  l'aris.  They  are  Alzonne, 
in  the  department  of  Aude,  a  town  of  1,506  inhabitants,  and 
Saurat-par-Tarascon,  iu  the  department  of  Ariege,  a  place 
of  3,021  inhabitants. 

Beetroot-Sugar  Industry  in  Russia  since  its  First 
Introduction  in  1800. 

Foreign  Office  Miscellaneous  Series,  July  1898,  No.  471, 
1—22. 

The  first  portion  of  this  report  is  concerned  with  the 
history  and  development  of  the  Russian  sugar  industry.  The 
statistics  bearing  upon  the  home  consumption  of  sugar  give 
an  average  yearly  increase  of  about  12,903  tons,  which  works 
out  at  j  lb.  per  annum,  assuming  the  population  to  be 
128,000,000.  Stress  is  laid  ou  the  point  that  when  the 
consumption  of  sugar  in  Russia  comes  within  measurable 
distance  of  what  it  is  per  head  of  population  in  other 
countries,  allowing  that  80  lb.  per  head  in  Great  Britain  is  a 
high  percentage,  instead  of  235  factories  being  sufficient  to 
meet  the  requirements  in  Russia,  there  would  be  something 
like  1,000  factories  to  give  a  production  of  3,709,677  tons. 
It  is  thus  seen  that  there  is  a  great  future  for  this  industry, 
and  it  would  be  more  inducive  to  a  speedy  development  if 
the    trade   were    allowed  to   work    out    its   own   salvation, 


instead  of  being  weakened   bv  artificial  means  ofreeulati 
production  or  prices.     The  following  table  shows   the 
sumption   per  head,    and    the   quantity   of  beetroot  s 
produced,  iu  other  countries  for  1S97  :-l- 


con- 
ugar 


Country. 

Consump- 
tion         Estimated 
per  Head,    t,       ,'  .. 
in  Lb.        Ponu  :lt,on- 

Quantity 

Produced, 
in  Tons. 

Quantity 
consumed 

by 

Population, 

in  Tons. 

Great  Britain. .. 

America 

Switzerland 

Denmark 

Netherlands 

86-09           39,( .mill 

63-60            7e, ,000 

44-66            2,895,000 

IV  11                :'.: .(Ml 

31-30             t,7S2,000 

10*3*000 

156,800 
703,300 
1,821,000 
280,000 
929,! 

57*719 

66,122 

2i;-7s 
22-50 
19-81 

8-25 

51,650.001) 

6,326,000 

43,450,000 

;■>. .iioii 

621,678 

63,532 
389,125 

Austria-Hungary. 

The  most  remarkable  fact  these  figures  show  is  that 
countries  granting  export  bounties  c  -  artificially  regulating 
the  production  and  prices,  are  those  who  consume  ies"s 
sugar  per  head.  If  the  bounties  given  at  present  bv 
Fiance.  Austria,  and  Germany  can  be  abolished,  the  step 
can  only  be  to  the  ultimate  good  of  the  sugar  industries  of 
these  countries.  The  abolition  of  bounties  would  greatly 
benefit  the  sugar  industry  of  Russia,  in  so  far  that  the 
price  upon  the  world's  market,  London,  would  naturally 
rise  equivalent  ly  to  the  bounty  formerly  granted,  and 
therefore  the  manufacturers  in  Russia  would  meet  their 
German,    Austrian,   and   French    competitors     upon    even 

h  i  1 1 1  - . 

The  world's  production  of  sugar  from  the  four  campaigns 
1893-94  to  1896-97  was  as  follows  :— 


1896  :*7. 

L895  96. 

1894-95. 

1S93-94. 

Beetroot  sugar  : 
Austria-Hungary 

Tons. 

1,800,000 
1,050,000 

780, 

750,000 
265,000 
145,000 
170,000 

Tons. 

1,615,111 
791,405 
667,588 
7^:;.  189 

260, 

106,829 
169,120 

Tons. 

1,844,586 
1,055,821 
792,511 
615.058 
248,957 
84,597 
150,000 

Tons. 

1,381,603 
841,809 

579,111 
638,070 
240.317 
75,015 
113,610 

Total 

Cane  sugar 

4,960,000 
2.747,500 

4,393,537 
2,945,811 

4,792,530 
3,570,413 

3,889,535 
3,552,374 

Grand  total  

7.7il7.:."n 

7,339,348 

8,362343 

7,441,909 

Dining  the  campaign  1896-97,  Germany,  Belgium, 
Austria,  Netherlands,  France,  Russia,  had  "respectively 
400,  111,  217,  30,  35S,  235  factories  engaged  in  the 
production  of  beetroot  sugar. 

There  are  no  reliable  particulars  of  the  quantity  of  su»-ar 
imported  into  England  from  Russia,  but  it  is  known  tbat 
in  1896  Russia  exported  149,482  tons  of  sugar  to  Europe, 
most  of  which  found  its  way  to  London. 

There  can  be  no  doubt  that  a  great  future  is  open  for 
the  sugar  industry  of  Russia,  and  there  is  bound  to  be  an 
immense  increase  in  quantity  consumed  by  her  own  popula- 
tion. This  increase  can  only  take  place  when  the  system  of 
taxing  the  home  consumer,  and  making  him  pav  about 
three  times  more  for  what  the  same  sugar  is  sold  to 
foreign  nations,  has  been  abandoned  as  being  just  as 
detrimental  to  the  interests  of  the  manufacturer  as  it  is 
to  the  consumer.  Exportation  to  Europe  will  also  increase, 
and  when  the  Siberian  Railway  is  opened  Russian-made 
sugar  w  ill  probably  supply  tin-  wants  of  China  and  Japan. 

—J.  L.  B. 
Erratum. 

Minerals  and  Caoutchouc  in  New  Caledonia. 

'This  Journal,  Aug.  1898,  811.) 

In   the   table   giving   the    quantity  of  minerals   and  oils 
exported   in  1897,  the  last  comma  in  each   set  of  figures 
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-huiil'l  mil   point,  making,  for  instance,  the  total 

nickel   83,771-302    tons    instead   of    33,771,809   tons— an 
impossible  amount. 
'I'll,    figures   were  correctly   transcribed  ;  1'ut  it   is  sug* 
thai  being  derived  from  French  statistics1,  in  which 
commas  are  i  d  of  the  decimal  points   with   which 

ire  are  familiar,  the  error  has  thus  crept  in. 

GENERAL  TRADE  NOTES. 
I  in   i  u.i:i  v.k  "i    Dangi  roi  -  Goods  tT  Ska 
Ck.m.  Trad,  ./..  Aug.  27,  IS  is,  180, 
Board  of  Trade  Instructions. 
The  B  i  "I    have  just  issned  farther  instructions 

t.,  their  surveyors  relative  to  the  carriage  of  dangerous 
■  ..ii  shipboard.  With  regard  to  ihe  carriage  of 
sulphuric  acid  under  deck,  the  Board  state  thai  they  have 
recentl}  bad  undei  con  ideration  the  conditions  under 
,  "  strong  sulphuric  acid  contained  in  electrically- 
welded  -i".  1  Irums— holding  about  half  a  ton  etch— i 
with  proper  regard  to  safety,  be  carried  onboard  ship  and 
stowed  under  deck. 

I    a  -'••'  I  .Irums  of  the  following  dimensions  were  tested 
traction  : — 


Length 
External 

Thick- 

Ml 

Body. 

Thick.    A|,|M 

i  in.  > 

ii.  ■--<■  i     Weighty 
i-.i.u    Sulphuric 

\ei.l. 


Remarks. 


In.  In. 

1     .-,  ■-'    -J!       0'07 

:i    il      i'  OS 


Lb. 

u. i 
1,420 


Bnda  unstayed. 

Bnds       unstaj ..I  i 
trengthened   I 
ni-:ir     tin      .i  nir.' 
part    by    t«.>    1- 

-liape.l  rolling 

i!  in-,  deep. 


The  ends  were  Bat,  and  Banged  at  the  periphei 
electrically  welded  to  the  body.     The   re-nit-   showed  that 
the]    are  strong  enough  to  withstand  rough   usage  when 
filled  with  Bulphui  ic  acid. 

As  regards  stowage,  the  Board  .>l  Trade  are  advised  that 
ih,-  acid  .an  he  carried  with  safety  under  decks  if  tie 
drums  are  embedded  in  coal  to  a  depth  ol  not  less  than 
three-fourths  the  diameter  of  the  drum,  it  being  ol 

•■...il  th.it  the  quantity  of  coal  must  be  sufficient  to 
absorb  any  leakage  from  the  ilium-,  ami  tor  this  purpose 
a  depth  ..i  one  fool  ; )  hundredweight 

ii  .1  in  the  largesl  drum  in  the  shipment,  but  with  a 
minimum  depth  of  sis  feet,  may  be  deemed  Bufflcii 

In  the  even!  of  leakage,  the  Board  of  Trade  are  advised 
that  coal,  even  in  a  powdered  state,  will  not  evolve  heal  by 

m  ..I   the   prase ol   sulphuric  acid,  and  thai   the 

marketable  condition   ..t   only  so  much  of   tin-  coal   as  is 
wetted  by  the  sulphuric  acid  is  affected, 

In  Issuing  ihi-  notice  the  Board  of  Trade  think  it 
desirable    to   indicate   the    possible    results   thai    ma]    be 

p.iti  .1  a-  regards  spontaneous  combustion  ii 
ni   .  oal  mi  il..    surface  of  which  drums  of  sulphuric 
haw  been  embedded, 

1.  If  i hr  sulphuric  acid  escape*  into  the  coal,  spontaneous 
lUStion    will   no!    take    place  within    ih.     region    of  the 
leakfl 

■j.  Ii   thi    i  combustion  takes  place  first,  then 

the  rupti i    ii.     drums,  and  consequent   escape  of   the 

sulphuric  aoid,  «iii  retard  or  extinguish  the  fin    b]   the 

production  ol  sulphurous  acid  vapour,  in  whicl nbustion 

jo i  In-  sustained.     This  gas   ha- a  pungent  odour  and 
a  strongly  suffo  can  -foul. I  be 

taken  to  keep  away  from  il      <  "ii  wetted  with  acid  should 
not  again  be  used. 

Tin-  Board  an-  aware  that  it  i»  the  practice  at  some  port.  ' 
io  -inn  sulphuric  scid  In  ■  oompartmi  al  bj  itsell  on  a  layer 
of  chalk,  hit  tin-  leakage  ol   lulphuria  acid  on  t..  the  chalk 

would  prod carbon  i   —a  heavy  odourless 

which  it  is  dangerous  to  inhale,  ami  which  gives  no  warning   | 


of  its  presence.  For  these  reasons  the  ventilation  of  a 
-  followed  should  he  carefully 
attended  t..  before  any  person  is  allowed  to  enter  the 
compartment,  the  down-easl  being  carried  as  low  as 
possible. 

It  i-  recommended  thai  wherever  sulphuric  acid  is  carried 
under  deck,  the  precaution-  indicated  above  should  be 
observed;  but  it  i-  of  course  to  he  understood  that  drum- 
..i  sulphuric  acid  should  not  bestowed  on  .oal  known  to 
be  specially  liable  io  spontaneous  combustion. 

Stowa  '■  oj  Dan      tnu  Goods. 

The  attention  of  the  surveyor-  i-  drawn  to  the  case  of  the 
-teainer  Legislator,  of  Liverpool,  on  hoard   which   vessel  a 
serious  lire  recently  occurred,  resulting   in  the  loss  of  the 
\  esse!  with  several  lives,  on  ing  to  the  indiscriminate  -to 
together  on  deck  of  "dangerous  goi-als"  and  chemicals, 

With  a  view   to   the    pi  of  similar   casualties    in 

future,  the  surveyors  are  instructed,  when  on  their  rounds 
of  inspection  of  vessels  lusiiini',  to  UW  all  dm-  diligence  in 
keeping  themselves  informed  a-  to  what  vessels  are  likely 
to  ship  "dangerous  goods;"  and  when  inspecting  the 
stowage  of  such  goods,  t"  Bee  thai  any  one  description  of 
"dangerous  goods "  shall  be  shipped  apart  from  all  other 
goods,  whether  dangerous  or  not.  except  in  the  ease  id' 
certain  combinations  which  ma]  he  approved  by  the  Hoard 
of  Trade. 

This  pii '  union  is  so  oh\  ion-  in  the  interest  of  shipowners, 
that,  if  properly  explained,  it  i-  nut  anticipated  that  any 
difficult]  will  be  experienced  ;  bul  if  the  surveyor  he  unable 
to  gel  this  instruction  carried  out.  the  case  should  he  treated 
as  one  of  " improper  loading "  within  the  meaning  of  tin 
459tb  section  of  the  Merchant  Shipping 

An   Amikuw   (i.N-ii    ..\    nil.  (himi.ai     Iihih. 
Chan.  Trait  ./..  Aug.  -J7.  isns.  135. 
Mr.  .lame-  Boyle,  tin-  United  States  Consul  at  Livi 
in  making  his  report  on  the  English  chemical   trade,  i. 
to  the  new  work-  which  the  United  Alkali  Company  i-  now 
erecting  for  the  manufacture   of  chemical-   at    Hay    City; 
Michigan.     The  question  of  greatest  interest  in  the  trade,  be 
reports,  is  'he  possibility  of  producing  bleaching-powderand 
other  chlorine  products  cheaper  than  thej  now  can   he  pro- 
duced  by  the    Leblanc   process.    The  electrolytic  process 
ha-  been    used    for  -..ine  time  in  1 1.  i  many  .  and,  to  a  small 
extent,  in  the  United  States;  bul  in   England  it   is  in  its 
experimental  stage.     The  heav]  decrease  in   the  export  of 
chemicals  from  England  to  Germany  and  the  Ui 
is  compelling  English  manufacturers  to  find  some  cheaper 
way    of    producing   bleaching  powder   and   other   chin 

t-.     The  exports  of  i  from  Liver] I  to  tbi 

United  States  have  declined  From  ovei  eighl  and  a  halt 
million  dollars  in  1891  to  less  than  four  millions  in  1897. 

ins,  i>\  i  \-.\  i.i  i'i  1 1 1  as'  Earth. 
Chtm.  and  Druggist,  Aug.  SO,  1898,  .*-«7. 
A  well-known  prospector  in  San  Bernardino  county, 
(  alifornia,  claims  to  have  found  an  immense  bed,  apparently 
inexhaustible,  of  fullers'  earth.  The  new  discovery  is  pro- 
noun...1  to  be  not  onlj  fully  equal  in  quality  to  that  im- 
ported from  (.real  Britain,  but  is  in  - e  respects  held  to 

be  superior.  Fullers'  earth  is  used  very  freely  in  the 
Vmerican  packing-houses,  and  so  pleased  are  the  Cudahy 
Packing  <  ompauy,  of  Los  Angeles,  with  the  samples 
received,  that  they  have  contracted  to  take  '_M  ion-  pal 
month.      It  is  reported  thai  the  Armour  Packing  '  ompauy 

use  from     tO  800  tons  of  fullers'  earth  per  month,   all    of 

which  i-  unpolled  from  Britain.  According  to  the  \m 
Iliriuiriliim  Sun,  which  am  discovery,  the  United 

State-  import  a  million  tons  per  annum. 

Tin    OCCCRHKX CHBOl x    I'anuiv. 

Imp.  /us/.  ./..  Sept.  1898,  838, 
In  ih.    recent   issue  of  The   Canadian   Engines!  (June 

1898,  31 )  an  account    i-   given  ol    the  existence  of   chl it. 

iii  i  anada.  il  i  facts  b.ing  furnished  b]  a  report  of  Mr.  3- 
Obalski,  M.F...  Provincial  Inspector  of  Mines  tor  Qnebeo. 
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Chr.imite  is  a  hard,  heavy  mineral,  and  consists  of 
chromium  sesquioxide  associated  with  ferrous  oxide  in  the 
proportions  indicated  by  the  formula  Cr.,03,  FeO.  It  forms 
the  chief  source  of  the  chromium  compounds,  many  of 
which  are  extensively  used  at  present  for  industrial  pur- 
poses. Recently,  on  account  of  its  extreme  refractoriness, 
low-grade  chromite  has  been  employed  as  a  lining  for 
furnaces  exposed  to  high  temperatures  in  many  smelting 
operations. 

The  chief  sources  of  chromite  tip  to  the  present  have 
been  Asia  Minor  and  the  United  States,  where  large 
deposits  occur  in  Maryland,  Pennsylvania,  and  California. 
More  recently  it  has  been  found  in  New  South  Wales,  New 
Caledonia,  and  Canada. 

The  existence  of  chromite  in  the  serpentines  of  the  eastern 
townships  of  Quebec  has  long  been  known,  and  in  1861 
about  10  tons  of  the  mineral  were  obtained  in  the  neigh- 
bourhood of  Lake  Nicolet.  Since  that  time  it  has  been 
found  in  various  localities,  but  many  of  the  deposits  did  not 
appear  rich  enough  to  be  worked  with  profit.  In  1804, 
however,  an  important  discovery  of  high-grade 'chromite 
was  made  near  Black  Lake,  and  this  has  been  followed  by 
other  discoveries  in  the  same  neighbourhood,  especially  in 
the  township  of  Colraine.  These  deposits  have  proved 
remunerative  to  work,  and  the  industry  promises  to  become 
a  prosperous  one.  The  district  is  near  the  line  of  the 
Quebec  Central  Railway,  the  mineral  is  easily  won,  and 
labour  and  fuel  are  cheap.  Co  to  the  present  the  mining 
has  been  carried  on  by  very  primitive  methods,  and  only  by 
surface  workings,  but  already  more  than  10,000  tons,  valued 
at  140,000  dols.,  have  been  obtained.  The  ore  furnishes  a 
verv  large  quantity  of  high  grade  chromite.  Pure  chromite 
contains  68  per  cent,  of  chromium  sesquioxide,  but  the 
percentage  in  picked  specimens  of  ore  rarely  exceeds  56  or 
57,  and  the  shipments  seldom  reach  53.  For  the  manufac- 
ture of  potassium  dichroraate  the  grade  used  is  not  less  than 
48  per  cent.,  below  which  the  ore  is  classed  as  of  inferior 
quality.  The  Black  Lake  ores  have  given  49  •  8  and  50  •  3 
per  cent,  on  shipments,  58  per  cent,  on  picked  specimens, 
and  as  much  as  60' 66  per  cent,  on  concentrated  specimens. 
Shipments  of  ore  from  the  neighbourhood  of  Breeches  Lake 
have  yielded  55  percent,  of  chromium  sesquioxide. 

There  is  also  an  important  bed  of  chromite  on  the  west 
coast  of  Newfoundland,  at  Bluff  Head,  Port-au-port  Bay, 
which  is  now  being  worked.  In  the  summer  of  1896  about 
15,000  tons  were  obtained,  anil  this  also  was  ol  good  quality, 
yielding  50  per  cent,  of  chromium  sesquioxide. 

Scarcity  of  Tin. 

Scientific  American. 

The  fact  that  tin,  of  all  the  metals  in  common  use,  is  only 
sparingly  distributed  throughout  the  world,  is  again  called 
attention  to  by  an  Australian  geologist,  Mr.  B.  J.  Stertchle  . , 


who  has  published  a  monograph  upon  the  subject.  While 
the  known  goldfields  of  the  world  cover  more  than  1,500,000 
square  miles,  the  tiufields  have  an  area  of  less  than  12,500 
square  miles.  Thus,  for  every  square  mile  of  tin  ground 
there  are  132  square  miles  of  gold-bearing  country.  There 
are  seven  tin  districts  in  Europe,  producing  about  8,300 
tons  yearly,  of  which  the  Cornish  mines  yield  about  8,000 
tons.  Asia  has  two  tin  areas — Hunan,  in  China,  estimated 
by  some  of  the  best  authorities  to  produce  10,000  to  20,000 
tons  a  year,  but  proved  by  official  figures  to  yield  less  than 
2,500  tons  ;  and  the  Straits  Settlements,  and  adjacent  princi- 
palities, yielding  58,000  tons  yearly — the  richest  yield  in  the 
world.  Africa  has  no  known  tin  mine  ;  North  America  no 
payable  one;  South  America  only  one  tin  area,  Bolivia  and 
Peru,  yielding  less  than  4,000  tons  a  year;  and  Australasia, 
the  youngest,  contributes  about  6,000  tons  a  year. 

Alkali-making  in  Egtpt. 

Chem.  and  Druggist,  Sept.  10,  1898,  445. 

The  deposits  of  natron  at  Wady-Natron,  in  Western 
Egypt,  which  have  been  for  a  long  time  unprofitably  worked 
by  the  Egyptian  Government,  have  now  been  made  over  to 
a  private  company.  The  situation  of  the  deposits  in  the 
centre  of  a  desert  was  much  against  the  success  of  the 
venture,  but  the  company  are  trying  to  overcome  that  by 
constructing  a  railway  to  the  spot,  and  they  have  also  built 
a  factory  with  modern  appliances,  which  will  give  them  a 
better  chance  of  placing  soda  on  the  Alexandrian  market  to 
compete  with  British  alkali. 

SOAP-MAKING    IN    EGYPT 

Chem.  and  Drugyist,  Sept.  10,  1898,  445. 

This  industry  has  made  considerable  progress  in  Egypt  of 
late.  Whilst  formerly  large  quantities  of  soap  were  im- 
ported from  Candia  and  Syria,  the  Alexandrian  manufacture 
now  covers  85  per  cent,  of  the  home  consumption.  The 
soap  is  made  from  the  same  materials  as  in  Syria,  i.e.,  olive 
oil,  talc,  and  caustic  soda.  The  olive  oil  is  brought  from 
Syria  and  mixed  in  Alexandria  with  cotton  oil  and  inferior 
Italian  oil  obtained  from  the  olive  kernels,  and  talc  from 
Mitylene  chiefly,  partly  also  from  Austria.  There  are  in 
Alexandria  four  large  and  several  small  soap  factories, 
mostly  of  French  type.  The  soap  is  easily  disposed  of,  the 
average  price  being  0-20  fl.  per  kilo. 

General  Notes. 

Father- Zeit.  1S9S,  13,  204 — 209. 

The  accompanying  table  shows  the  rise,  in  Germany,  of 
the  number  of  patents,  and  other  information,  in  the  various 
industries,  during  the  years  named:  — 


No.  of 

Xauie  of  Material. 

Patents  applied  for  and  completed. 

Percentage  of  Completed 
Returns. 

Patents 
aban- 
doned, 

1S77- 
1S97. 

Patents 

ill 
Work. 

Per- 

t'lass. 

1893.    1894.    1895. 

1 

1S96. 

1897. 

1877-1S97. 

1S93. 

l6-0 
«•  1 

1894. 

1895. 

is:.,;. 

1S97. 

centage. 

8 

8 

22 

22 

Kleached goods,  colours 

Printing      stuffs,     finished 

goods. 
Colouring  matters,  varnishes 

258 

131 

552 
249 

308       265 

145        12',l 

348       354 

224       208 

»11 
117 

295 
114 

366       4.086  ■) 
133        1,780    - 

319        4,889    ) 
138         2.193    1 

IT.j      48-7 
49-S     54-2 

43-7  '  89-8 
57'S  ,  51P1 

1.2S5 
924 

495 
1,269 

27-8 

57  9 

These  statistics  show,  generally,  that  the  prosperity  of  the 
colour  industry  is  most  marked  in  Germany. — C.  M. 

Indian  Coal. 

IP.  Ii.  Dun slan.     Imp.  Inst.  (Indian  Sect.)  Ann.  Rep. 
1897-98,  40. 

Production. — The  output  in  1896  amounted  to  3,848,013 
tons  as  compared  with  3,537,820  tnn^  in  1895,  and  indicates 
an  improvement  iu  the  commercial  and  industrial  prosperitv 
of  the  country,  since  nearly  the  whole  production  is  con- 
sumed  as   fuel  for   motive   power.      The  average   price   of 


Bengal  coal  is  Bs.  2  at  the  pit's  mouth,  and  of  picked  coa 
lis.  3  to  4  per  ton. 

Imports  and  Exports. — In  1S95-96  the  imports  declined 
to  74  6, 850  tons,  the  previous  year's  shipments  having  been 
808,713  tons,  of  which  moie  than  75  per  rent,  was  landed  at 
Bombay.  England  furnishes  the  major  portion  of  the 
supply,  but  Australia  and  .Japan  are  doing  an  increasing 
though  relatively  very  small  trade. 

India  appears  to  he  relying  more  and  more  on  her  own 
coalfields,  the  increase  in  the  imports  during  the  past  few 
years  being  far  from  commensurate  with  the  enormous  ad- 
vance in  the  home  output. 
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The  export  trade  increased  from   53,565  tons  in   1*^5  to 
79,989  tons  in  I8C16,  the  hulk  going  to  Ceylon  t<>  supply  the  I 
demand  for  -team  coal    at  Colombo,  where    Indian  coal  now 
replaces  European. 

I  omplainte  are  said  to  havi    been  made  that  Bengal  coal 
is  too  "dirty"  for  the  Ceylon  railways,  but   1 1»  i  —  difficulty- 
should  lie  '-a-)   to  overcome,  Bengal   producing  plenty  of  , 
good  locomotive  coal.— I  '.  S. 

Till     I  .  l.liW  W    BSET-Sl  G  \l:    Ixt.l  -  I  Rl  . 
The  Times,  Aug.  18,  1898. 

Official    statistics    of    the   producti rf    beet-sngar  in 

Germany  in  1896-97 shon  that  daring  that  -    . 
sugar   factories    were    in    operation,   against    397    in    the 
previous  season      The  399  factories  used  13,721,601  to 
beetroot    in    189G  97,  compared    with    11,672,816    ton-  in 
1895-90,  and    14,521,029   tons    in    1894-95.      The   avei 
price  pet  ton  of  beetro  -97  was  1"  ;ainst 

17*.  Hi./,  in  1895-96  and  1/.  u,.  Sjld.  in  l-'.i  1    95),  and  varied 
between  2/.  0a.  lOd.  per  ton  (in  wurtemberg)  an  1  ;; 

(in  Westphalia).    The  beet I  used  was  raised  in  I 

on  an  area  of    1,049,881   acres  (against    920,749 
1895-96),  which  gave  an  average  yield  of  18  tons  pei  acre 

(against    12*67    tons   in    1895-96V    Th isumption   of 

foreign-grown  beet  was  verj  restricted  last  year,  and  was 
greatly  exceeded  by  the  export  of  home-grown  sngar-beet. 
According  to  the  statistics,  only  82,106  tons  of  fresh  -ugar- 
beet  were  imparted,  of  which  25,990  tons  came  from 
Bnssia  »hile  the  quantity  exported  amounted  to  52,225 
tous,  of  which  50,481  went  to  Austria.  The  production  of 
of  all  descriptions  was  1,788,882  tons  in  1897, 
compared  with  1,537,522  ton- in  1896,  and  1,766,805  tons 
in  1895.  The  exports  of  raw  sugar  from  Germany  in 
■  95  reached  760,657  tons,  against  504,444  tons  in 
1895-96,  and  were  consequently  hot  50  per  cent.  hi| 
last  year  than  in  the  preceding  season.  The  imports  were 
insignificant — only  665  tons,  against  765  tons,  In  1887  ~~ 
the  German  exports  of  ra«  Bugai  amounted  to  .ill, 711 
tons,  and  tin  imports  to  4.n7'.i  ions.  The  exports  to  the 
United  States  increased  by  807,906  tons \  to  Great  Britain, 
by  14,948  tons.  The  United  States  took  last  yeai  187,729 
ton-;  i.ie.it  Britain,  237,786  tons ;  British  North  America, 
18,922  tons;  Holland,  11,821  tons.  The  I te  consump- 
tion aeoreAsed  considerably,  from  744,367  tm-  in  1895  96 
I,.  561,882  tons  in  1896-97,  or  bj  24-j  per  cent.     This  gives 

for  la-t  real  23*21  lb.  per  Lead   of  th.    [">j on 

31  •  15  lh.  The  complete  figures  foi  the  >i 

of    1-  n..l   yet  available;    but    it    i-  Stated    that     up 

to  the  end   of   May,  according    to   preliminary    statistics, 

1, 63ii, in. 7  ton-  ..t  ran    sugar  of  all  descriptions  had  been 

manufactured  ft 18,698,281  ton-  of  beetroot     A-  there 

was  a  heavy  beet  oiop  in  the  sea-on  1896  '-'7,  ii  i-  estimated 
that  tin  production  of  raw  sugar  in  the  (iermaii  Empire  in 
1897  "ill  rea.h   1,87  J.  I,.  11. 

I    III    .11.    VI      I  Mil  STB1     IN    <  'ai.ii  OKI*]  V 

Eng.  iiml  Mining  ./.,  Sept.  8,  1898,  271. 

A  new  ini.l  interesting  development  in  the  chemical 
industry  of  the  United  States  Is  the  utilisati I  the  sul- 
phuretted hydrogen  gas  developed  as  a  by-producl  in  the 
refining  of  BSphaltum  at  the  Cslifomie  Vsphalttun  Com- 
pany's works  at  Ventura,  Cnl.  The  gas  is  burned  to 
sulphurous  anbydiide  in  the  usual  well-known  manner,  and 
tin-  I  the  combustion  ii  conveyed  to  the  lead 
chambei       Owing  '"the  method  of  it-  production   thi 

i.«  of  a  high  degree  of  purity,  and  the  acid  | laced  is  :.!-.. 

of  high  grade  \f  i  esent  the  output  amounts  to  10  tons 
pei  any i  when  thi  works  are  run  at  their  full  caps 

The    Pacific    i  oast        i       in. inc.  to   Inn.    ;m   important 

,  hemic. il    in. lustiy.       Sulphuril     BOld    is    made    on    a    rather 

large  scale    at    ..i thcr  pl.nt.  while   the    manufacture 

of  bluest) and    boric    a.  id,  id,     I  p-oni    -alt-, 

magnesia,  and  numerous  other  products,  la  dob  carried  od, 
I  ne  State  of  California  bas  great    natural 
which  to  base  an  important  chemical  industry,  and  il 
graphical  position  gives  it  an  advantage  in  supplying  certain 

markets  of    the    Pacific    Slope.  ,1.1.    th.it    i 

important  I  interesting  chemical   industry   mil  grow  up 

there  when  the  transportation  problem  ■»  settled. 


]>i-covki;h:-  ..i    Lmtiv  Mica,    i.m.  OTHBB  Mim.;ai-  i\ 

i in.  LMiki.  Status. 
Eng.  ,m,t  Mining  ./.,  Sept.  3,  1898,  277. 

At  the  I).. -ton  meeting  of  the  American  Association  for 
the  Advancement  of  Science,  held  Aug.  22nd  to  27th  la-t. 
Mi.  i'.  K.  <  frcutt,  San  Diego,  presented  a  note,  saying  that 
near  San  Diego,  Cal.,  there  is  an  enormous  vein  of  lepidolite 
(lithia  mica)  containing  rubellite  i  pink  tourmaline)  in  huge 
amounts.     The  bod  <.r  vein  i-  60  ft.  •  '.  more  in  width  where 

best  exposed,  hut  it-  length  wa-  II. .t  staled.  As  a  source  of 
lithia  and  potash  thi-  deposit  must  soon  take  first  rauk 
commercially.  It  is  now  being  worked  a-  an  open  quarry, 
and  1,500,000  tons  estimated  to  be  available.  The  deposit 
was  discovered  in  1889,  and  some  large  masse-  from  it  were 
displayed  at  the  Columbian  Exposition  in  1899.  About 
20  tous  of  museum  aud  cabinet  specimens  have  been 
Scattered  over  the  world.  Tourmalines  of  gem  quality  have 
not  been  found  until  this  year,  and  they  are  all  of  the  red 
variety.     Green  and  black  tourmalines  bave  also  been  found, 

however,  and  an    not  to  l.e  considered  rare  at  the  locality. 

G.  r'-  Wright,  of  Oberlin,  Ohio,  report.. 1  the  discovery 

of  a  ne«  deposit  of  celestine  (strontium  sulphate)  at  Put- 
in-Bay, i  'hi...  1  i  1. -tine  ..cur-  at  many  place-  in  Kurope, 
but  the  principal  locality  in  America  from  which  cabinets 
have  been  supplied  with  specimens  and  the  material  has 
come  in  commercial  quantities  ha-  been  Strontian  I-lan.l, 
near  Put-in- Bay,  Lake  Brie.  .lust  as  thi-  supply  wa- 
beeoming  exhausted,  a  remarkable  cavity  was  discovered 
la-t  winter  on  Put-in  -Hay  l-lan.l.  which  is  completely  lined 
with  very  large  crystals  of  the  mineral.  The  cavity  was 
broken  into  at  17  ft.  below  the  surface  while  digging  a  well, 
and  it  is  large  enough  to  receive  10  or  12  people  at  a  time. 
It  is  not  an  ordinary  cavern,  hut  apparently  is  the  inn 
of  an  immense  "  gcodc  "  Inn-. I  with  celestine.  I  'hi  geological 
formation  in  which  it  occurs  is  the  \\  ater-lime  of  the  Lower 
llelderberg  group.  Large  deposits  of  gypsum  (calcium 
sulphate)  occur  in  th.    vicinity. 

Pi  v  i  im  M    i  BOM     \i  DKR1  v. 

Eng.  ,ind  Mining  ./.,  Aug  27.  1898,  -4-1. 

According    to    a    French    exchange,    \f.    Gourdin    lately 
brought    from    Algeria  a  new  ore  ..I    indium,  platinum,  Sec 
(found  in  th.-  BTUStl  and   cry -t.ilhs.  d  nodule-  of  C  ay  bed-), 
analysis   of   which  -how-,   osmiridinm,  64*85;    titanateof 
iron,  12*15*  copper.  1*78;  platinum, 9 ' 64 ;  and  palladium, 

l  in  i  inn  ii     ix   t  )x  r  IBXO. 

Eng.  ,in,l  Mining  ./.,  Sept    \<>.  1898,  806. 

A  mineral  of  the  ColumbitC  group  ha-  been  disci 
by  \V.  (i.  Miller  in  the  town-hip  ol  Lyinloch,  containing 
the  rare  acids  niobic  and  tantalic  acids,  also  the  rare  earths 
ceria,  didymia,  and  the  yttria  group.  It-  chief  eoouomie 
interest,  however,  arises  from  the  fact  that  it  contains  a 
small  percentage  of  tin.  Colnmbite  an. I  cassiteritc  arc 
usual!}    associated    in   the    tin  deposits  of   South   Dakota, 

and    then    as    well    as   in    Ljmdoch,  beryl   is   found    in 
proximity . 

Tiik.   Mink  u  vi    BmOUBOBS  •  •!    t 'i  ha.* 
It.  Cabrera.     Eng.  ,m,l  Mining  ./..  Sept.  10,  1898, 

The  mineral  resources  of  Cuba  have  always  been  subor- 
dinated to  the  agricultural,  and  the  island  has  not  been 
considered  a  mineral  country.  In  fact  the  only  deposit! 
which  have  been  worked  on  a  commercial  -.ale  have  been 
the  iron  ores.  The  .level. ipni.  nt  of  such  resources  ha-  been 
hindered  by  maladministration  and  excessive  taxation, 
which  liav.  i   the   investment  of  capital  in  mining 

works. 

The  minerals  which  had  been  more  or  lc-s  constantly 
mined  in  Cuba,  np  to  the  outbreak  of  the  present  revolu- 
tion in  I'clirn.oy    Is..;,,  were  the  following: — 

1      kiphalt  and  niiu.  nil  oil-. 

8.   Copper. 

:t.    Iron. 

-I     Manganese. 

5.  (..,1.1. 


abstract  .(  lecture  before  the  Franklin  Institute,  Philadelphia. 
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1.  The  deposits  of  hydrocarbons,  asphalt,  and  mineral 
oils,  are  abundant  and  of  excellent  quality,  both  for  fuel 
and  lighting  purposes.  They  are  present  in  various  condi- 
tions, solid,  plastic,  and  liquid,  and  several  experts  have 
affirmed  "  the  existence  at  a  great  depth  of  very  light  oils, 
petroleum  or  naphtha."  Of  these,  however,  no  definite 
investigations  have  been  made,  nor  scarcely  any  examina- 
tions beyond  such  as  are  incidental  to  a  very  primitive 
stage  of  industry.  On  the  Motembo  estate.  Province  of 
Santa  Clara,  at  a  location  named  San  Juan,  borings  were 
made  in  1881,  which  resulted  in  discovering,  at  a  depth  of 
95  metres,  a  deposit  of  naphtha  of  extraordinary  purity, 
colourless,  transparent  as  water,  inflammable,  leaving  no 
residue  after  combustion,  and  of  a  density  of  0-754,  which 
congealed  at  a  temperature  of  H*  C,  dissolved  asphalt 
and  the  resins,  and  which  was  so  volatile  that  its  vapour  at 
ordinary  temperature  could  be  utilised  as  illuminating  gas. 
Nevertheless  this  well  was  abandoned  after  the  workings 
had  reached  a  depth  of  290  metres,  although  the  supply 
continued  at  that  depth. 

A  well  similar  to  that  of  Motembo  was  discovered  at 
Lagumillas,  Province  of  Matanzas,  from  which,  out  of  a 
source  at  a  depth  of  25  metres  (82  ft.),  there  overflowed  a 
supply  of  70  litres  (18j  gallons)  per  day.  This  also  has 
never  been  further  explored  or  worked. 

In  the  same  Province,  at  scarcely  a  kilometre  from  the 
northern  coast,  there  exists  a  deposit  of  bituminous  shale 
impregnated  with  asphalt  of  a  high  degree  of  purity  and 
iu  great  abundance,  whose  workings,  though  favoured  by 
facilities  of  transportation,  have  also  been  abandoned.  But 
even  at  the  Hay  of  Cardenas,  iu  the  Province  of  Havana 
itself,  there  has  been  found  a  similar  deposit ;  this  latter 
appears,  from  contemporary  molluscs  and  corals  embedded 
iu  it,  to  be  of  comparatively  recent  geologic  age. 

In  the  rocks  underlying  a  large  extent  of  the  bottom 
of  this  bay  are  great  masses  of  asphalt  in  a  liquid  stale, 
having  in  places  a  thickness  of  70  ft.,  and  quantities  of  this 
have  been  carried  to  market  in  New  York,  where  it  was 
>old  at  prices  varying  from  80  dols.  to  120  dols.  per  ton. 
The  exploitation  of  these  deposits  in  the  layers  at  shallow 
depths  was  begun  with  considerable  success  ;  but  the  enter- 
prise languished  for  want  of  facilities,  and  eventually  failed 
entirely  through  legislative  interference  inevitable  in  that 
country. 

Asphalt  is  to  be  found  extensively  in  the  Provinces  of 
Havana  and  Pinar  del  Rio.  In  the  former  there  are  being 
worked  the  mines  of  Potosi  and  Santa  Rosa,  distant  half  a 
league  by  rail  from  the  harbour  of  Havana.  The  deposits 
exploited  are  embedded  in  the  cretaceous  marls  and  the 
serpentines  which  are  met  with  in  the  northern  districts, 
the  strata  running  generally  N.YV.  and  S.E.  in  veins  of 
about  6  metres.  The  material  is  earthy  and  impure,  but  is 
advantageously  utilised  as  fuel  iu  grates  and  ordinary 
stoves.  The  mineral  is  worked  in  a  very  crude  manner, 
in  the  open  air,  and  small  quantities  of  the  product  have 
been  exported  annually.  In  Pinar  del  Rio  are  the  Canas 
and  Tomasitas  mines,  close  to  the  bay  of  Mariel.  These 
mines  are  notable  for  their  size,  the  veins  being  35  ft. 
wide,  and  from  45  to  90  ft.  deep.  They  produce  over 
1,300  tons  annually,  destined  for  the  use  of  near-by  plan- 
tations, whose  owners  combine  iu  working  the  deposits,  the 
operations  all  being  carried  on  in  the  open  air.  Asphalt  is 
very  abundant  in  the  Vuelta  Abajo,  where  it  commonly  occurs 
spread  on  the  ground  as  it  has  been  disengaged  from  the 
rocks.  There  are  many  smaller  workings,  among  them 
that  of  Santa  Helena,  at  Bahia  Honda,  which  district 
contains  unworked  deposits  of  great  brilliancy  and  purity. 

2.  Copper  has  been  mined  on  a  larger  scale  than  any 
other  of  tbe  mineral  resources  of  Cuba,  particularly  near 
Cobre  in  the  Province  of  Santiago  de  Cuba.  These  mines 
were  discovered  about  the  middle  of  the  sixteenth  century, 
but  their  working  was  reserved  for  itself  by  the  Spanish 
Government,  with  the  result  simply  of  giving  them- over  to 
various  contractors.  Subsequent  to  1833,  the  Consolidado 
Company  discovered  some  large  lodes,  and  this  stimulated 
competiug  enterprises,  one  of  which  undertook  the  develop- 
ment of  a  number  of  mines,  under  the  ownership  of  an 
English  syndicate,  and  named  the  Santiago  Company. 


The  mines  of  Cobre,  of  which  the  machinery  and  out- 
fittings  were  destroyed  by  the  insurgents  during  the  so-called 
Ten  Years'  War,  and  the  workings  wholly  abandoned,  were 
subsequently  acquired  by  the  Cobre  Railroad  Company, 
which  constructed  five  iron  bridges,  equipped  the  workings 
with  tramways,  rolling  stock,  and  locomotives,  but  the 
enterprise  was  afterwards  practically  abandoned,  solely 
because  of  the  obstacles  created  by  the  administration. 
The  exploitation  of  the  mines  has  dwindled  to  the  working 
of  the  tailings  of  the  early  rich  outputs. 

Other  Minerals. — Sixty  kilometres  distant  from  Santiago- 
de  Cuba,  there  is  a  group  of  10  mineral  sites  spread  over  an 
area  of  some  4,000  acres,  the  property  of  Don  Julio  Aurich, 
the  mineral  from  which  contains  34  per  cent,  of  iron,  and 
28  per  cent,  of  manganese ;  these  deposits  are  not  worked. 
Limonite  is  found  in  various  deposits  in  Baraeoa,  where  it 
has  been  discovered  in  strata  in  the  ridges  bordering  the 
seashore. 

Chrome  iron  is  also  to  be  found  iu  the  district  of  Baraeoa, 
where  three  mining  claims  have  been  taken  up.  The 
analysis  of  the  mineral  from  the  Valhourat  mine,  made  in 
the  Paris  School  of  Mines,  showed  the  presence  of  chrome 
oxide  to  the  extent  of  nearly  58  per  cent.  Other  mines  of 
this  mineral  have  been  located  at  Mayari  and  at  Sagua  de 
Tanamo,  in  both  of  which  localities  it  is  very  abundant. 
In  Bayamo,  in  the  precinct  of  Vavecito,  there  is  a  tract  of 
84  hectares  (170  acres)  of  lead  ore,  and  two  other  sites  of 
this  mineral  in  the  same  vicinity  show  veins  of  some  50 
centimetres  width.  In  the  district  of  El  Cobre,  precinct  of 
Sevilla,  there  is  a  deposit  of  argentiferous  lead  covering 
some  150  acres.  Of  this  class  of  mineral  numerous  mining 
claims  have  been  taken  up,  all  of  which  remain  unworked. 

(  >f  asbestos,  two  mining  concessions  have  been  granted 
at  Mayari,  both  covering  120  hectares  (300  acres).  This 
mineral  also  appears  in  abundance  at  Holguin,  in  the 
Xuevo  Potosi  mine. 

French  Cyanide. 

C/iem.  and  Druggist,  Sept.  24,  1898,  535. 

A  recent  letter  of  the  French  Minister  of  Commerce, 
addressed  to  the  Paris  Syudical  Chamber  of  Chemical 
Products,  draws  attention  to  the  important  outlets  for 
cyanide  in  gold-recovery.  The  sale  of  cyanide  in  the 
Transvaal  and  in  the  whole  of  South  Africa  exceeds 
(according  to  the  Minister)  300  or  400  tons  yearly,  and  it 
is  anticipated  that,  within  the  next  two  or  three  years,  the 
demand  will  exceed  10,000  tons  in  the  Hand  district  alone. 
The  cyanide  used  in  mines  must  be  98  to  100  per  cent,  and 
very  pale  in  colour.  It  is  shipped  in  wooden  cases  lined  with 
zinc,  holding  100  kilos,  each.  Unfortunately,  continues  the 
Minister,  the  English  and  Germans  have  up  to  now  had  a 
monopoly  of  the  stuff,  and  the  French  company  which 
manufactures  it  cauuot  compete  with  the  English  manufac- 
turers' prices.  The  latter  employ  an  economical  process, 
which  obviates  the  use  of  ferrocyauide  of  potassium.  The 
Minister  urges  scientific  chemists  to  assist  French  manufac- 
turers to  fight  against  foreign  competition. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Articles. 

Month  ending  31st  August. 

1897. 

1898. 

£ 
1,572 

3t>0,7»I 
694,905 

5,635,2  to 

£ 

1,754,453 

Chemicals  and  dyestiuTs 
Oils 

377,046 

7^7,l.^;s 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 

6,102,167 

33,371,385 

37,216,527 
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Summary  of  Exports. 


Month  ending  31-t 

Articles. 

1897. 

IV". 

•i                     han  machinery)  .... 

e 

2316.718 
2,394,179 

£ 

2357328 

»■■  IJ.U  11 

2,6*9,121 

l»,77.J.!>;i7 

20,186.016 

Imports  of  METALS  for  Month   endino  31  ST   A.C01  ST' 


Quantities. 


Value. 


Articles. 


1897. 


Copper  :— 

Ore Tom 

B  rnltii 

(Inwrought 

Iron  :— 

Pitr  and  puddled 
bar. 

Dr.- 

Bol    bar,  Ac 

unwrought.. 

I      id,  pigand  >!ii-.'t       ., 

Pyrites 

QaiokaUver 

siiv.-r  ore \aiu.-  £ 

Tin I  wt 

Zinc Tone 

Otbei  articles  ,.,Vi 

Total  vuli. 


IS.0M 

1. :i(  n 

1  1.088 

I'.'l.lll 

2,178 

18,708 

:;i.ip'.m 

249&S 


1897. 


£ 
11.171  88358 

8,151        180,782 
6jB61        214,611 


1,403 
18381 

i;:i,j50 

28/488 
8317 


£ 

11.421 
137,918 

44302 

.  ,.;n 

179  128 
94,404 
6413 

104,672 
68,418 

103,722 

199,629 


1372362    i,i 


ssisoi 

79^96 

3,284 

111397 

74364 


Imports   of    Raw    ICaSMtlAX   for    Nok -Textile 

INDISTRIES    FOR    MoNTII    KMlIN'li    Itl-T    AUGUST. 


Articlee. 


Quantities. 


iv-7. 


Value. 


1897. 


IBM, 


£ 

£ 

924 

3.896 

1,4*0 

331341 

298,769 

33,769 

21372 

30.158 

400,362 

7,128 

4.527 

14388 

11.477 

7361 

38381 

6338 

4037! 

3635* 

104  get 

80384 

62348 

50380 

11U.77S 

107316 

7"7 

6M 

.11,150 

28306 

.. 

MJ 

.. 

1.896 

3,363 

2339 

11.736 

11.103 

5,856 

4.272 

42.:«. 

34.730 

138! 

63,682 

62,720 

70.104 

01346 

2.016 

I5,.;il 

23,366 

[     38364 

,      IO380 

J  172,489 

(  117.610 

163,189 

146313 

38,407 

34.132 

1"_',177 

it-;,  i7i 

98318 

146,7*9 

34361 

u.-..iis 

81388 

19348 

610371 

1,143301 

2341.104 

8300,178 

13,156 

87307 

8,711 

5.733 

81308 

•• 

8381348 

0.102.167 

Bark.  Peruvian  ..    Cut. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum:— 

Arabic „ 

Lac,  Ac.  „ 

Qntta-pereba 

Hides,  raw:— 

Dry , 

Wet 

Ivory 

Manure: — 

Gusno Tons 

Hones  

Nitrate  of  soda 

Phosnhateof  lime       „ 

Parallln Cwt. 

Linen  nigs Tons 

Banarto „ 

Pulp  of  wood  :  — 

I  aemical 

M. .  hanica] , 

Cwt. 

Tallow  and  Btearin 

Tar Barrels 

Wood:— 

lli'wn Loads 

Sawn 

Staves 

Mahogany Tuns 

Other  articles....  Value  £ 

Total  value 


Besides  the  above,  drugs  to  the  value  of  873131,  were  imported,  ae 
against  7 .1. 471'.  in  August  1897. 


IMPORTS    OF    ClIKMI.    Us      VNI>     DVHSTUFFS    FOR    M.'NIII 

iN'n  81  ST  Ai  ..i  *i . 


Quantiiii's. 


1887. 


Value. 


1897. 


1898. 


Alkali Cwt. 

Hark  (tanners', Ac)   .. 

Borax 



Chemicals Value  £ 

sal Cwt. 

Cutch  and  gambler  Tone 
D 

irin \aluc  £ 

A I. ii in  and  ni her      ., 

Cwt, 

Mitral,  of  potaah  . 

i I 

Oth     "  tieli  ■-. . .  \  ■ 

Tnial  vail f  cherai 


17308 


hi 
2337 


22312 

-• 

"l61 
1,108 


■1  in 
1,806 


£ 
12312 

l..7.-;i 
29,279 
16,143 

81,691 


£ 

12380 
16314 

mi 

1.1.170 

119,009 

-is 
19,728 

18314 
17.918 


i       ;i77."ir, 


Imports  ..i    Oils  for  Month   p.mum:  ,ll-i    \ 


I 


Qiian' 


1888. 


Value. 


1 897. 


'         i  inn Cwt. 

<  Hive 

Palm  

Pi  'i  ileum 



i  i  nni 

Turpenl Cwt, 

artiolea  ..  * 

tine  of  oils... 


£ 

11.957 

34376 

■ 

20,729 

1*9,116 

:n.'-7i 

•• 

•• 

Exports  of  Metals  (other  thin  Machinert)  for 
Month   enihsi;   816T  An.i-i. 


Qunntil  i.—. 


1897. 


1896, 


Value. 


1887. 


lvs. 


Brass Cwt. 

Copper.— 

llmvrouglit 

Wrought 

Mixed  mi'lal 

'  nil  r;  Value  £ 

Hardware 

Implement* 

■l  steel ...   Tons 

Lead 

Plated  vrarei  . . .  Valne  £ 
Telegraph  a  irei . 

• 

Kino 

Other  artiolea  ..  Value  £ 


22.713 
18,718 


287,719 
8384 


8,110 
1 1,027 


20,760 
21328 


3311 


9381 
12379 


£ 
38.470 

105,771 

67jmi 
37311 

155,043 
101399 

11310 
84,078 


£ 

118322 

54314 
.  18310 
(  108,718 

886301 

333IU 

93,108 


-   - 


Total  value  . 


!,615,71H      J.- 


Exports  o»  Drugs  and  Chemicals  for  Month 

1   M  ,  1  '.  .  .        M-l        V 


Articles. 


Quantities. 


1897. 


Alkali Cwt. 

-    .. 
flhemioal  manures    I  ons 
sulpbato  . .      .. 

„ 


376,186 
971 


271.248 
181 


Value. 


1897. 


Tolal  value  . 


£ 

••'7.1s'. 


IS'.IN. 


£ 
77307 

-••1.171 

04,161 
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Exports  of  Miscellaneous  Artislf.s  for  Month 
ending  31st  August. 


Articles, 

Quantities. 

Value. 

1897. 

1898. 

1897. 

1898. 

Military  stores..  Value  £ 

1,031,900 

l,8Sl"0OO 

36,089 

145,955 

7,373 

66,162 

20,934 

12,569 

3,512 
1,638,900 

80,248 
4,396 
59,442 

£ 

1,125,600  |       17,746 
95,728 
1,583,400 

£ 

21,727 
164,694 

Products  of  coal  Value  £ 
Earthenware 

Glass:— 
Plate Sq.Ft. 

Bottles , 

Other  kinds....      „ 
Leather : — 
Unwrought ....      „ 

Floorcloth   Sq.Yds. 

Painters'  materials  Val.  £ 

23,765 

149,982 
7,374 
51,047 
21,015 

10,092 

2,838 
1,754,400 

7V,510 

94,363 
60,257 
97,173 
119,44.8 
12,505 

7,820 
15,550 
26,527 
14,990 

102.408 
38,553 
60,938 
71,656 
117,865 
118.3)14 

102,026 
46,045 
93.417 

155,602 
10,876 

6.945 
17,068 
25,400 
18,499 

92,436 
36,911 
'  51,164 
75,583 
128,097 
109,621 
24.970 
75,533 

6,035  !        22,948 
72,267  |       57,836 

" 

2.394,179 

2,649,121 

JHont&Ip  patent  iiaft. 


*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Completo  Specifications  thus  advertised  as  aocepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

I7,6il.  J.  P.  Eckersley  and  G.  Eckersley.  Improved 
apparatus  for  skimming  fermented  and  other  liquids. 
Aug.  1G. 

17,6G1.  A.  Mnbille.  Automatic  apparatus  for  indicating 
the  pressure  of  hydrooarbonated  or  oxyearbouated  gases. 
Aug.  16. 

17,722.  J.  V.  Winchester.  Improvements  in  machines 
for  drying  brewers'  refuse  and  other  materials  and  sub- 
stances.    Aug.  17. 

17,749.  J.Taylor.     Improvements  in  furnaces.     Aug.  17. 

18,033.  G.  Uusche,  jun.  Improvements  in  coolers, 
scrubbers,  or  cleaners,  for  treating  liquids.     Aug.  22. 

18,074.  J.  Wilson.  Improvements  in  and  relating  to 
filter  presses  and  similar  filtering  apparatus.     Aug.  23. 

18,234.  C.  Huber.  Improved  construction  of  chambers 
or  receptacles  for  drying,  evaporating,  heating,  or  cooling 
substances.     Aug.  24. 

18,345.  A.  Niel,  nee  Jauiot.  Improvements  in  apparatus 
for  regulating  the  flow  and  pressure  of  gas.     Aug.  26. 

18,442.  J.  C.  Montgomerie.  Improvements  in  filter 
presses.     Aug.  27. 

18,562.  J.  E.  Dunn  and  J.  15.  Durrant.  Improvements 
in  and  relating  to  destructor  bagasse  and  other  furnaces. 
Aug.  30. 

18,768.  W.  Riley  and  A.  Kershaw.     See  Class  II. 

18,770.  W.  Riley  and  A.  Kershaw.  A  new  or  improved 
gas  holder.     Sept.  2. 

18,790.  W.  H.  Hyatt.  Improvements  in  drying  with 
apparatus  for  same.     Sept.  2. 

18,869.  W.  W.  Wardle.  Improvements  in  drying 
apparatus.     Sept.  3. 


18,879.  T.  H.  Cobley.  Improvements  in  the  production 
of  colloidal  tannates  as  disincrustants  for  use  in  laud  and 
marine  boilers.     Complete  Specification.     Sept.  3. 

18,910.  J.  Onions.  Edge  runner  grinding  mill  for 
powdering  marls,  hones,  cement,  slags,  &e.     Sept.  5. 

18,921.  J.  .T.  Fries  and  F.  Gerhard.  Improvements  in 
furnaces.     Complete  Specification.     Sept.  5. 

18,923.  E.  I,.  Blosse.  -  -  From  A.  Demauet,  Belgium, 
Improvements  in  the  manufacture  of  compositions  or  com- 
pounds for  preventing  or  removing  incrustation  in  steam 
boilers,  hot  water  pipes,  and  the  like.     Sept.  5. 

18,969.  E.  I.  Braddock.  Improvements  in  the  manu- 
facture of  composite  pipes  and  in  apparatus  therefor. 
Complete  Specification.     Sept.  6. 

18,997.  B.  Haigh.  Improvements  in  apparatus  for 
carburetting  air,  and  other  purposes.     Sept.  6. 

19,097.  W.  Scott.  Improvements  in  devices  for  heating 
and  evaporating  liquids.     Sept.  7. 

19,262.  E.  Shaw.     See  Class  XVI. 

19,405.  J.  Zebra.  Apparatus  for  the  production  of  ice, 
Complete  Specification.     Sept.  12. 

19,461.  J.  B.  Spurge.  Improviments  in  valves  for 
regulating  the  flow  of  gases  and  liquids  under  pressure. 
Sept.  13. 

19,529.  W.  Young,  S.  Glover,  and  T.  Glover.  Im- 
provements in  the  method  of  separating  from  gases 
suspended  particles  gases  and  vapours  and  for  the  dis- 
tillation of  liquids  holding  vapours  and  gases  in  solution 
and  in  apparatus  therefore.     Sept.  14. 

19,742.  E.  C.  C.  Stanford.  Apparatus  for  separating 
soluble  bodies  having  different  degrees  of  solubility.  Com- 
plete Specification.     Sept.  17. 

Complete  Specifications  Accepted.* 
1897. 

15,147.  J.  II.  Bowley.  Apparatus  for  controlling  atmo- 
spheric conditions.     Aug.  31. 

22.1116.  J.  Y.  Johnson. — From  H.  K.  Mulford,  United 
States.  Machines  for  compressing  powdered  materials  into 
tablets.     Sept.  14. 

22,066.  J.   Dymond.     Gas  producers.     Sept,  14. 

22,921.  W.  Whittaker.     Mechanical  stokers.     Sept.  7. 

23,178.  A.  J.  Bell  and  P.  A.  G.  Bell.  Apparatus  for 
the  filtration  of  water  sewage  and  other  fluids.     Aug.  31. 

23,724.  J.  li.  Hilliard.  Apparatus  and  process  for 
treating  spirits  and  other  fluids.     Sept.  21. 

25,654.  The  Reeves  Patent  Filters  Co.,  Ltd.,  and  W. 
Reeves.     Filtering  apparatus.     Aug.  24. 

1898. 

8017.  P.  Pesse.  Purification  and  decoloration  of  liquids 
and  the  like,  and  apparatus  therefor.  Filed  April  4. 
Date  applied  for  Get.  1,  1897,  being  date  of  application  in 
France.     Sept.  7. 

13,108.  T.  Molinard.     Refrigerators.     Sept.  7. 

13,618.  S.  S.  Bromhead. — From  MOller  and  Pfeifer, 
Drying  apparatus.     Aug.  24. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

17,531.  F.  W,  Barratt.  An  improvement  in  acetylene 
gas  generators.     Aug.  15. 

17,575.  G.  Buhlmanu.  Improvements  in  self-igniting 
incandescent  mantles  for  gas-light.     Aug.  15. 

17,612.  E.  W.  Gillett  and  C.  R.  Gillett.  Improvements 
iin  acetylene  gas  generators.  Complete  Specification. 
Aug.  16. 

17,682.  W.  P.  Thompson.— From  N.  J.  Carey,  United 
States.  Improvements  in  heat  generators.  Cemplete 
Specification.     Aug.  16. 

G 
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17,718     \    I  . .1  1  I.L.v.I  and  A.  E.  Mondey.     Improve- 
in  acetylene  gas  apparatus.    Aug.  17. 

17,784.  II.  Drivel  ami  .1.  Bilbie.  Improvements  in 
acetylene  generators.     Aug.  17. 

17,751.  P.  MA.  Dronot.  Improved  meant  for  atomising 
and  diffusing  comhistilile  liquids.      Aug.  17. 

17,800.  .1.  B,  II  II.  New  or  improved  apparatus  for 
generating  acetylene.     Ang.  18. 

17,825.  G.  Little,  Improvements  in  the  construction  of 
gai  retort  settings.     Aug.  18. 

I7,s:ts.  A.  E.  N.  leadon  and  8.  N.  Veadon.  An 
improved  wa*licr  or  scrubber  for  purifying  gas.     Ang.  19. 

17,840.  I .  Thorp.  Improvements  in  aud  connected  with 
acetylene  generators.    Aug.  19. 

17,89a.  .1.  (!.  Lorrain. — From  L.  Ward,  Cape  Colony. 
Improvements  in  acetylene  gas  generating  apparatus. 
Ang.  19, 

16.  s.  Pitt. — Prom  The  Pharmacentisches  Institute, 
L.  W.  Gans,  Germany.  The  prodnclion  of  incandescent 
materials  suitable  for  use  in  electric  lighting.     Aug.  19. 

17,991.  A.  Pord-Lloyd  and  A.  E,  tfondey.  Improve- 
ments m  acetylene  gas  apparatus,     Aug.  19. 

17,936,  .1.  B.  Melhuish  and  F.  Temple,  Improvements 
in  tin    production  of  acetylene  gas.      Aug.  20. 

18,063.  K.  G.  Gnstafson.  Improvements  in  acetylene 
gas  api  aratus.    Complete  Specification.     Aug.  39, 

18,079,  B.  Jones  An  improvement  in  acetylene  gas 
generators  and  gasometers,      Aug.  23. 

18,188.    J,      Kremer.       Improvements    in    acetylene    gas 

generators.    Aug.  23. 

18,220,  E.  Engasser.  Improvements  in  apparatus  for 
generating  acetylene  gas.   Complete  Specification.    Ang.  24, 

18.981.  .1.  K.  Hulimann,  A.  Vogt,  C.  C.  Werner, 
A.  Koiiig,  .1.  Kireliner,  aud  A.  Jorg.  Electrical  heating 
appliances  formed  of  artificial  stone.  Complete  Specifica- 
tion.    Aug.  9  I. 

Is.i;;:,.  D.  J.  Van  Prang.  A  new  or  improved  acetylene 
gas  generator.     Aug.  27. 

IK.l.ir,.  <;.  afattbysseus.  Improvements  in  aeetylene 
producer!,     Aug.  27. 

I8..ri7.'i.  K.  Edwards  and  J.  Frazer.  Improvements  in  or 
connected  with  apparatus  for  generating  and  burning 
at  ■  tj  lone  gas,      Aag,  80. 

HI.  B.  Quatannens-Moene  and  E.  Carreer-Dilger. 
Improvements  In  and  relating  to  the  production  of  acetj  lene 
gas.    ( lomplete  Spi  c  Bcatfon.     Aug 

18,679.  T.  Clarkson  and  the  Clarkson  and  Capel  Steam 
t  at  Syndicate  Ltd.  Improvements  In  or  relating  to  tlic 
burning  of  inflammable  gas  or  vapour  and  in  apparatus 
therefor.    Aug.  81, 

18,741.  W.  U  Wise.  From  I-  C.  Wilson,  United  States. 
Improvements  in  apparatus  suitable  for  generating  and 
tuppl)  log  soetj  lene  gas  and  the  like.    Bept,  1, 

18,768.  W,  Rilej  and  \.  Kershaw.  Improvements  In 
oxygen  gas  generators  and  l'hs  holders.     Sept.  2. 

18.982,  J.  Perl,  Process  for  the  production  of  continuous 
ami  durable  platinum  gas-lighting  pellets  for  illuminating 
gas.    Bept.  :.. 

18,948    R   Soderqoist.     Improvements   in  opparal 
the  production  ol  gas,    Complete  Specification, 

Bepi 

19.086  W  i  Sugg,  Improvements  in  burnen  lor 
acetj  lone  g  u     N<  pi   7 

19.087  I  W.  8.  (  rewley.  Illumination  photometer 
Bept,  7. 

19,106,  O.Hansen  and  A  Kraefling.  A  new  or  improved 
portable  generator  of  acetj  lene  gas,     Bepi   7. 

19,184,  <;.T.  Holloway.  A  new  or  improved  acetylene 
gim  burner.    Sept.  8. 

19,149,  .1.  8,  Goodwin.  Improvements  in  aoelylene 
generators.    Sept.  8. 

19,180,  1 '.  M  irtini.  Improvements  inqsone  apparatus, 
pcpt.9, 


19,228.  E.  Evans  and  J.  W.  11.  Wriglit.  A  governor  for 
acetylene  and  other  gases,     Sept.  9. 

19,323.  A.  W.  Price.  Improvements  in  apparatus  for  the 
production  of  acetylene.     Sept  10. 

1 9,30 1 .   W.  A.  Drake  and  .1.  S.  Marsland.     Improve nts 

appertaining  to  inclined  ga-  retort-.     Sept.  12. 

19,369.  .1.  lioss.  A  new  or  improved  apparatus  for 
generating  and  utilising  gas,  such  as  acetylene.    Sept.  19. 

19,374.  F.  Edwards  and  J,  Eraser,  Improvements  in  or 
connected  with  apparatus  for  the  storage  of  acetylene  gas. 
Sept.  12. 

19,439.  J.  Wishart.  Improved  method  and  means  for 
congealing  and  separating  solid  paratliu  from  licjuid  hydro- 
carbons.    Sept.  13. 

19,549.  A.  Browett  An  improved  device  for  generating 
and  burning  acetylene  gas.     Sept.  14. 

19,674.  J.  V.  Robinson,    Improvements  in  apparatus  for 

the  manufacture  of  acetylene  gas.      Sept.  16. 

19,683.  T.  11.  Waite.  Improvements  iD  or  relating  to 
acetylene  gas  generators.    Sept.  16. 

19,757,  A.  Landsberger.  Improved  process  of  purifying 
acetylene  gas.    Complete  Specification.     Sept.  17. 

19.770.  A.  J.  lioult. — From  Smile  Verbecke.  Belgium, 
Improvements  in  or  relating  to  metallic  mantles  for  gas- 
burners.    Complete  Specification.     Sept.  17. 

Complete  Specifications  Accepted. 
1897. 

19.819.  E.  Barnard.  Apparatus  for  generating  and 
supplying  acetylene  gas.      Aug.  24. 

20,537.  F.  Windham  and  E.  Fry.  Portable  lamps  for 
producing  gas  from  carbide  of  culcium.     Sept.  7. 

20,57'-'.  II.  II.  Leigh. — From  II.  Abraliiuu  and  I,.  Mar- 
mier,  France.  Generating  of  oxone,  and  apparatus  therefor. 
Sept.  7. 

21,372.  K.  C.  Chardin.  Apparatus  for  producing  aeety- 
lene gas.      Aug.  24. 

21,747.   L,  Dnfrasne.     Manufacture  of  fuel.      Aug.  24. 

22,327.  A.  F.  li.  Gomes*.  Mantles  for  use  in  incandes- 
cent gas  lighting,     Aug.  31. 

22,518.  (i.  K.  Hi-lop.  Improvements  in  gas  producers. 
24. 

98,287,  I".   skriwan.     Mantle-  for   incandescent   lights. 

Sept.  7. 

28,851.   0,    V.   SigunlssoD.      Apparatus  employed   in   llie 

manufacture  of  acetylene  gas.    Sept,  14. 
24,707,  C.  tiny.    Apparatus  forthe  production  of  acetj 

lene  ga-.      Aug.  81, 

9    W.  J.  H.  Lazarus.    The  production  of  acetylene 
gas.     Aug.  81. 

93,003.  .1.  S.  Billwiller.  Method  of  and  means  or  appa- 
ratus for  purifying  the  products  of  combustion  of  acetylene 

gas  flames.     Sept,  2  I, 

99,405,  V.  Marochal  and  A.  Moreau.  Acetylene 
generators.    Aug.  81. 

1898 

4,:t.'i2.  II.  Walker.  Process  and  apparatus  for  the  pro- 
duction and  purification  of  acetylene  gas,     Aug.  24. 

7280a,  S,  Bosinski  and  V,  E.  Ducroix.     Composition  for 

automatically  lighting  gas.  five     Sept.  7. 

7  127.  J.  Liddle.— From  L.  O.  Tuebel  and  !>.  Whiteis, 

United  States.      Apparatus  lor   making  gus.     Sept.  7. 

7C7I.  N.  A.  Alevandcrsou  The  manufacture  of  candles, 
Aug.  31. 

11,161.  \v.\v  Strode  and  G.  II  White.  The  produc- 
tion of  acetylene  gas,     Sept.  14. 

19,510.  O.  F'.rnsi  and  A.  Philips.  Apparatus  for  pro- 
ducing acetylene  gas.     Aug.  24. 

12,701.  B.FrOhlich.    Briquettes  or  fnel  blocks.    Aug.  31, 

18,504.    V.Koch,     Manufacture  of  durable  incnndi 
bodies.     Aug  31 
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13,881. 
XII. 

14.432. 
H.  K.  Sp 

14,729. 
lene.     Se 

15,020, 
Sept.  7. 

15,212 
retard  its 

15,214. 
bide  into 

1G.090, 


L.  von  J.  Jurocki  and  Kiezcrowski.     See  Class 

The  British  Acetylene  Gas  Gen3rator  Co.  and 
ence.     Acetylene  gas  generators.     Sept.  21. 

G.  Gastaldi.  Apparatus  for  generating  acety- 
pt.  21. 

E.  Hcnriquez.     Acetylene  generating  apparatus. 

.  G.  E'illberg.  Treatment  of  calcium  carbide  to 
conversion  into  acetylene  gas.     Sept.  7. 

G.  Dillberg.  Means  for  converting  calcium  car- 
acetylene  gas. 

H.  Dant.     Acetylene  gas  generators.     Sept.  7. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 
Applications. 
19,321.  S.  l'itt. — From   The  Societe    Anonyme    pour  la 
Construction  des  Appareils  Savnlle,  France.     Improvements 
in  the  extraction  of  the  benzoles  contained  in  the  heavy  oils, 
and  in  classifying  the   several   hydrocarbons  which  accom- 
pany the  benzoles.     Complete  Specification.     Sept.  10. 

19,658.  G.  H.  Hosie.  Improvements  in  and  relating  to 
the  destructive  distillation  of  shales,  peat,  and  other  carbon- 
aceous substances.     Sept.  16. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

1 7,740.  E.  Holliday  and  Sons,  Ltd.,  J.  Turner,  J.  Turner, 
and  H.  Dean.  Improvements  in  the  manufacture  of  colour- 
ing matters.     Aug.  17. 

17,912.  A.J.  Boult. — From  F.  FritzscheandCo.  Improved 
manufacture  of  aldehydes  and  their  derivatives.     Aug.  19. 

18,477.  O.  Imray. — From  The  Firm  "Basle  Chemical 
Work?,"  Switzerland.  Improvements  in  the  manufacture 
of  dyestuffs  of  the  phthaleine  series.  Complete  Specification. 
Aug.  29. 

18,506.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  substantive  azo  colouring  matters.     Aug.  29. 

18,572.  H.  E.  Newton.  —  From  The  Farbenfabrikeu 
vermals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  new  disazo  colouring  matters.     Aug.  30. 

18,737.  H.  E.  Newton. —  From  The  Farbenfabrikeu 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  blue  dyestuffs  for  cotton.     Sept.  1. 

19.008.  C.  D.  Abel.  —  From  E.  Beringer,  Germany. 
Extraction  of  colouring  matters  from  vegetable  substances 
by  means  of  ketone  solutions.     Sept.  6. 

19.009.  U.  E.  Newton.  —  From  The  Farbenfabrikeu 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  blue  dyestuffs  of  the  authraquinone  series. 
Sept.  6. 

19,075.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usines  du  Rhone  auciennement  Gilliard  P.  Monnet  et 
Cartier,  France.  Improvements  in  the  manufacture  of  azo 
dyestuffs.     Sept.  7. 

19,088.  Ci  Rudolph.  Manufacture  of  chlorinated  naptha- 
lene  sulphouie  acids.     Sept.  7. 

19,327.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  manufacture  of  aromatic  uitramiue  monohalides  and 
colouring  matters  derived  therefrom.     Sept.  10. 

19,698.  H.  E.  Newton.  —  From  The  Farbenfabrikeu 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  blue  to  bluish-green  dyestuffs  of  the  authra- 
quinone series.     Sept.  16. 

Complete  Specifications  Accepted. 
1897. 
18,990.  T.    R.    Sbillito.^Frotn   J.    R.    Geigy    and    Co., 
Switzerland,       Production    of    paradiuitrodibenzyldisulpho 
acid  and  of  new  colouring  matters  or  dyes.     Aug.  24. 


19,785.  G.  B.  Ellis.— From  La  Societe  Chimique  des 
Usines  du  Rhdne  anciennement  Gilliard  P.  Monnet  et 
Cartier.  Production  of  colouring  matters  and  intermediate 
products.     Aug.  24. 

19,904.  I.  Levinstein  and  Levinstein,  Ltd.  Production 
of  colouring  matters.     Aug.  31. 

19,994.  J.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Production  of  new  colouring 
matters  related  to  the  rhodamine  series.     Aug.  24. 

20,410.  E.  S.  Wilson  and  E.  Stewart.  The  production  of 
dyes.     Aug.  24. 

21,399.  A.  G.  Green  and  A.  U.  Wahl.  Preparation  of 
colouring  matters  for  cotton.     Aug.  24. 

21,553.  A.  G.  Green  and  A.  R.  Wahl.  Production  of 
colouring  matters  for  cotton.     Aug.  24. 

21,825.  A.  G.  Green,  A.  R.  Wahl,  and  The  Clayton 
Aniline  Company,  Ltd.  Manufacture  of  paranitrobenzalde- 
hyde  ortho-sulphonic  acid,  and  colouring  matters  therefrom 
Aug.  24. 

24,287.  J.  C.  Mewburn. — From  Chemische  Fabrik  von 
Heyden  Gesellsehaft  mit  besehrankter  Haftung,  Germany. 
Production  of  oxyphenylguanidines  and  their  derivatives. 
Sept.  21. 

24,410.  C.  D.  Abel.— From  The  Actieu  Gesellsehaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  new  colour- 
ing matters  of  the  safranine  series.     Sept.  14. 

24,614.  C.  E.  Gassmann.  Process  for  obtaining  new 
mordant  dyes.     Aug.  31. 

24,938.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
Producing  dyestuffs  from  amidophenols.     Aug.  31. 

26,419.  C.  D.  Abel.— From  The  Actien  Gesellsehaft  fiir 
Anilin  Fabrikation,  Germany.  Manufacture  of  mordant- 
dyeing  diazo  colouring  matters.     Sept   7. 

26,675.  C.  D.  Abel.— From  The  Actien  Gesellsehaft  fur 
Auilin  Fabrikation,  Germany.  Manufacture  of  derivatives 
of  the  naphthalene  series.     Aug.  3l. 

1898. 
6057.     O.    Imray.  —  From     The     Farbwerke    vormals 
Meister,  Lucius,  and  Briining,  Germany.     Manufacture  of 
sulphur  trioxide  (sulphuric  anhydride).     Aug.  31. 

6533.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Manufacture  of 
mordant  dyestuffs  from  anthraflavine  and  isoauthraflavine 
acids.     Sept.  14. 

12,679.  O.  Imray. — From  The  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  Manufacture  of  napthace- 
taldisulphonic  acids,  and  of  new  colouring  matters  derived 
therefrom.     Aug.  24. 

16,199.  A.  Goldberg,  W.  Sieperuiann,  and  II.  Flemming. 
Preparation  of  a  yellow  sulphur-containing  dye  from  sulpho 
cyanide  salts.     Aug.  31. 

V.— TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Applications! 
17,549.  A.   Millar.     Improvements  in  producing  fabrics 
or  tissues.     Aug.  15. 

18,217.  E.  Maertens.  Process  and  apparatus  for  treating 
of  wool  and  similar  fibres  by  means  of  disolvents.     Aug.  24. 

18,461.  R.  Thorn.  An  improvement  in  linoleum  and 
other  floor  coverings.     Aug.  29. 

18,496.  The  Societe  Anonyme  de  Blanchiment  Teinture 
Impression  et  Appret.  An  improved  method  of  mercerising' 
tissues.  Filed  Aug.  29.  Date  applied  for  April  21,  1898, 
being  date  of  application  in  France. 

19,211.  E,  Wendler.  Improvements  iu  apparatus  for 
mercerising  and  imparting  lustre  to  hanks  of  yarn  and  the 
like.     Sept.  9. 

19,477i  H.  Krissmauek  and  F.  Auderieth.  Apparatus 
for  and  in  connection  witli  the  mercerising  of  yarns. 
Sept.  13i 
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1897. 

17,901.   W.   P.  Dceapei  ami  II.  K.  Tompkins.    Manu- 
facture of  artificial  silk  from  cellulose.     Aug.  10. 

21,719.  M.  Bivizza  and  B.  Schonlin. — From  J.  1!.  Bautz, 
Germany.       Process    for    impregnating   woollen    fat: 
Intended   for   keeping   the    human  bodj    .it  an  equal  leni- 
peraturei     Bept.  21. 

:i2,351.    E.   Bemy.     Relating   to   the  washing   and   like 
treatn  printed   fabrics  and   to  apparatus   therefor. 

L  7. 

38,670.     W.    P.    Ingham.       Manufacture    of   slag    wool. 
Bept  81. 

24,528.   C.    Wetlierwax.     Treating   flax   and   hemp   for 
obtaining  textile  fibre*  therefrom,    Aug.  31. 

26,247.  W.  (i.  ll.vs— From  II  David,  Prance.  Pro- 
duction of  lustrous  effects  upon  vegetable  textile  materials. 

il    7. 

1898. 
12,669.  L.  8.  van  Westrum.   Mercerising  cotton.  Sept.  21. 
16,720.   II.    II.   Lake.     Prom   M.    I     Stevens   and   Sons. 
Apparatus  tor  drying  wool  and  other  textiles.     Sept.  1  l. 

VI.— DYKING,  CALICO  PRINTING,  PAPEB 
-i  LINING,  and  BLEACHING. 
Aiti.icatioks. 
17,558.   W.    Turner.       Improvement-    in    01     relating    to 
awking  machines  for  indigo  dye  vats.     Aug.  15. 

17,785.   A.    Keller.      An    improved   process    for    the   pro- 
duction of  genuine   variously  coloured  effects   upon  azo- 
w  ith  basic  colours.      Aug.  17. 

17,7'.i7.  If.  L.  Bartelt.  A  washing  and  bleaching  com- 
pound for  vegetable  fibre  or  textiles.     Aug.  is. 

18,218.  E.  BungerbBhler.      Improvements   in   pn 
and  materials  for  bleaching.     Aug.  24. 

CoMrn  ii   Brmauiujaiom  Aocbitbd. 

1897. 
17.17:1.  11.11.  Lake.  -- -1  rom   I1    Mattei,     Apparatus  for 
dyeing  tcxtili  fabi  ios      Aug.  31. 

1898. 
9484,  p,  Haberi    Mordanting.    Aug.  24. 

I2,:i79.  W.  P.  Thompson.— From   B.  Cohnen,  Germany. 

M,,  l for  mordanting,  sizing,  or  mercerising  hanks  of 

yarn.     An 

15,169.  M.S.Sharp.  Fixing  the  finish  on  cotton  pioof 
goods.      Sept.  7. 

VII.-  ACIDS,   AT.TCAT.Ta,  and  SALTS. 

\iii.i,  \  i  i 

I7.s;,j.  P.  Naef.    Method  and  apparatus foi  decomposing 
chlori  h-.     Aug.  19. 

17,987.  W.   Gulbraith.    The  extraction    or   n ri   j    ol 

poi  and  ol  iodides  and  bromides  From  'In- 

«-.,  ii  nilting  from  the  extraction  <>i  amm 

i.l.i-t  furnace  gases,     Aug.  2n. 

18,110,  W,  I..  Wise.— From  The  International  Patent 
i  pany,  United  States.  Improvement!  In  the  manu- 
facture "i  bydrofu  •  metallic  carbides.  Complete  Speoi- 
fieal Aug.  28, 

18,958  .1  Parmer.  Improvements  in  or  relating  to  the 
distilling  of  aoei  paratus  therefor,    Anj 

1 1.  Weber,  C  I  <  roi  -.  and  J,  Prakenborg, 
Improvements  in  the  manufacture  ol  cellulose  tetracctate, 
Aug.  85, 

is,.'\7'.    i    Meyer,     Improve m  in  condensation  chain.' 

1. 1    foi  the  manufacture  of  sulphuric  aoid,    Aug.  26 


19,050.  II.  Pilfurd.  Improvements  in  the  manufacture  of 
prussiate  of  potash  and  Prus-ian  blue.     Sept.  7. 

19,196.  L.  G.  Hill.  An  invention  for  obtaining  carbonic 
acid.    Sept.  9. 

19,446.  II.  Blumeuberg  (junr.).  liui>rovenieuts  in  the 
manufacture  of  peroxides.     Sept.  18. 

19,470.  W.  K.  Lake. — From  La  Societe  Bonnet  ltamcl, 
Savigny  Giraud  et  Marnas,  Prance.  Improvements  in  the 
manufacture  of  dioxide  of  barium.    Sept.  13. 

19,528.  1!.  Brunk.  Process  for  manufacturing  briok  tiles, 
Sec.  the  refuse  of  alkali  works.     Sept.  14. 

19,641.  E.  Douath  and  E.  Orustein.  Improved  process 
for  obtaining  Prussian  blue,  prussiate  of  potash,  and  alkaline 
cyanides  from  used  gas-purifying  material.     Sept.  15. 

19,743.  11.  I'itfard.    Improvements  in  the  manufacture  of 

chlorine,  bleaching  liquids,  and  powders.    Sept.  17. 

19,752.  A.  Marshall.  Improvements  in  the  manufacture 
of  amiuoniacal  solution  of  copper,  commonly  called 
Scbweizer's  Beagent,  such  as  is  used  in  preparing  water- 
proof paper  and  canvas.     Sept  17. 

19,767  J.  Baschen  and  The  United  Alkali  Co.,  Ltd. 
Improvements  in  and  apparatus  for  the  manufacture  of 
cyanides  and  fcrro-cyanidc-  from  sulpho-cyanide-  and  tin- 
recovery  of  by-product-.     Sept.  17. 

19,786.  J.  Hilbie  and  H.  Drivet.  New  or  improved 
process  for  the  treatment  of  carbide  of  calcium.  Complete 
Specification.     Sept.  17. 

COMI'LKTK    SPECIFICATIONS    A<  ■  I  I'll  H. 

1898. 

I4,ii:ss.  W.  Schmelaser.  Manufacture  of  fluoro  com- 
pounds.   Sept  1 1, 

14,153.  .1.  B.  T.  Wood-  and  \V.  A.  Byrom  Manu- 
facture of  calcium  carbide,     Sept.  21, 

14,780.  J.  K,  T.  Woods  and  \V.  A.  Byrom.  Mann- 
faoturc  of  magnesium  carbide.     Sept.  7. 


VIII.— GLASS,  P0TTEBY,  and  ENAMELS. 

Arfl.KATluX-. 

17,941.  F.  Hancock.  Improvements  relating  to  the 
manufacture  of  potter}  from  plaster  moulds  and  applied 
mechanism.     Aug.  80. 

18,290,  C.  Kempton,  sen.  Improvements  in  gla-s  fur- 
naces.    Aug.  25. 

is, 729.  T.  Pflster.  An  improved  manufacture  ad 
enamelled  cloisonne.    Complete  Specification.    Sept  1. 

19,429.  .1.11.  Barratt.      An    appliance    for  the  decoration 
ol  nl  -  by  means  of  a  stream   or  streams  of  liquid  colour 
coming   into   contact   with   a   jet  or  jets  of  compresi 
Sept  13. 

19,436    C.  C.  Hartung.     Improvements  in  machini 
rolling  wire  glass.     Complete  Specification,    Sept.  13. 

19,487.  E.  Walsh,  jun.  Machine  for  ami  method  of 
rolling  wired  glass.    Complete  Specification.    Sept  IS. 

19,528.  Ii  Brunk.  Process  for  manufacturing  brick  tiles, 
Ac,  from  the  refuse  of  alkali  works.      Sept.  1  I. 

(    iimi  I  1    I  I     Sit  .no    11  HISS    ACVBITKD. 

1897. 

24,878.  G.  L.  Sievcr.  P iss  and  apparatus  for  manu- 
facture of  ceramic  panels  for  decorative  purposes,     A 

1898. 
5078.  tt\  J.  Lutwjrche.    Ornamental  glass,     Bept.  7. 
19,014.  W.  M.  Edge,  W.  s.  M-  Edge,  and  8    H 
Reproducing  eugruvings  upon   the  surface  of  potterj  and 
Othl  r  article-.     Sept.  21. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 
Applications. 
17,696.  J.  C.  Swan.     Improvements  in  kilns  for  burning 
cement  -  making    materials    and    for     similar     purposes. 
Aug.  16. 

18,302.  G.  II.  Grey.— From  J.  W.  Hayward,  United 
States.  Improvements  in  the  manufacture  of  artificial 
asphalt,  and  in  apparatus  to  be  employed  therein.  Com- 
plete Specification.     Aug.  25. 

18,483.  J.  Steiger.  An  improvement  in  the  manufacture 
of  cement.     Aug.  29. 

18,654.  J.  Steiger.  An  improvement  in  the  manufacture 
of  hydraulic  cement.     Aug.  31. 

18,689.  S.  Grossiord.  Improvements  in  the  manufacture 
of  artificial  stones.     Aug.  31. 

18,953.  S.  Jabltinski  and  S.  Niewiarowski.  Improve- 
ments in  and  relating  to  the  manufacture  of  fireproof 
protecting  compositions,  and  of  fireproof  articles  therewith. 
Complete  Specification.     Sept.  5. 

19,102.  W.  L.  Wise.— From  F.  Boas,  Canada.  New  or 
improved  manufacture  of  material  suitable  for  wall  plaster 
and  similar  purposes.     Sept.  7. 

19,136.  H.  Neil.     See  Class  XIX. 

19,465.  V.  Kjeldsen.  A  furnace  or  kiln  for  calcining 
cement  materials-     Complete  Specification.     Sept.  13. 

19,579.  J.  W.  Butler.  An  improved  magnesian  cement 
applicable  for  the  manufacture  of  stone,  emery  wheels, 
billiard  ball  compositions,  and  for  other  purposes.     Sept.  14. 

19,633.  G.  Collantier.  An  improved  coating  material  for 
decorating  and  building  purposes.     Sept.  15. 

19,684.  W.  H.  James,  C.  Wallis,  and  W.  MacKinnon. 
Non  -  conducting  fireproof  substance  and  composition, 
especially  suitable  for  use  in  the  construction  of  fireproof 
buildings  or  parts  of  same.     Sept.  16. 

19,766.  The  Asbestos  and  Asbestic  Co.,  Ltd.  —  From 
Keodor  Boas,  Canada.  An  improved  fireproofing  com- 
position.    Sept.  17. 

Complete  Specifications  Accepted. 
1898. 
10,527.    P.   Wernicke.     Process  and   apparatus  for  de- 
positing colours  for  the  patterns  of  cement  and  other  slabs. 
Aug.  31. 

12,902.  J.  Goodwin,  jun.  Composition  for  cov«ring  the 
roofs  and  walls  of  buildings.     Aug.  24. 

13,346.  F.  Pulda.    Fire-proof  floors  or  ceilings.    Aug.  24. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

17,579.  F.  Ellershausen.  Improvements  in  treating  pre- 
cipitated lead  fumes  and  fine  zinciferous  lead  ores.   Aug.  15. 

18,032.  E.  Bohon.  Improved  method  for  the  extraction 
of  metals  from  their  ores.     Aug.  22. 

18,110.  W.  L.  Wise.— From  The  International  Patent 
Company,  United  States.     See  Class  VII. 

18,127.  A.  J.  Rossi,  J.  MacNaughton,  and  W.  D.  Ed- 
monds. —Improvements  in  alloys  of  titanium  and  processes 
for  producing  same.     Complete  Specification.     Aug.  23. 

18,169.  D.  C.  Ripley.  Improvements  in  manufacture  of 
glassware.     Complete  Specification.     Aug.  23. 

18,387.  A.  Gray.  Improvement  in  pickling  castings. 
Aug.  27.  ■ 

18,424.  E.  Ferraris.  An  improved  method  or  process  for 
the  direct  smelting  of  sulphide  lead  ores  and  the  like. 
Aug.  27. 

18,487.  R.  R.  von  Berks  and  J.  Renger.  Process  for  the 
preparation  of  composite  plates  of  lead  or  the  like 
materials.     Aug.  29. 

18,604.  G.  Wolfram.  A  process  for  the  production  of 
the  light  metals  (potassium,  sodium)  and  anhydrous  oxides 
und  peroxides  and  cyanides  of  these  metals.     Aug.  30. 


18,714.  G.  Hoyermann,  A.  Harris,  and  R.  Craig. 
Separating  the  rough  basic  slag  or  phosphate  meal  from  the 
fine.     Sept.  1. 

18,788.  C.  W.  Sponsel  and  W.  A.  Lorenz.  An  improved 
process  and  apparatus  for  hardening  metals.  Complete 
Specification.     Sept.  2. 

18,933.  F.  Ellershausen.  Improvements  in  the  treat- 
ment of  refractory  sulphide  ores.     Sept.  5. 

19,012.  W.  L.  Wise.— From  J.  Burns,  United  States. 
Improvement  in  the  art  of  producing  steel.  Complete 
Specification.     Sept.  6. 

19,029.  K.  W.  Davies.  Improvements  in  apparatus  for 
casting.  Filed  Sept.  6.  Date  applied  for  Feb.  7,  1898, 
being  date  of  application  in  United  States. 

19,051.  B.  Piffard.  Improvements  in  the  manufacture  of 
iron  and  steel.     Sept.  7. 

19,168.  S.  Kurovsky,  G.  Gschwandtner,  and  H.  Schuster. 
Improvements  relating  to  the  extraction  of  precious  metals 
from  ores,  slicks,  and  the  like.  Complete  Specification. 
Sept.  8. 

19,358.  D.  Knowles.  A  new  or  iuproved  metallic  allov. 
Sept.  12.  ' 

19,383.  A.  Furno.  An  alloy  for  soldering  aluminium. 
Sept.  12. 

Complete  Specifications  Accepted. 
1897. 

21,123.  T.  J.  Heskett  and  II.  Jones.  Manufacture  of 
steel.     Sept.  14. 

21,483.  C.  Wetherwax.     Treating  gold  ores.     Sept.  21. 

23,883.  R.  B.  1  homas  and  II.  S.  Thomas.  Treatment  of 
iron  or  steel  plates  or  sheets  to  be  afterwards  coated  with 
tin  or  terne  metal  or  other  coating  metal  or  alloy,  or  to  be 
otherwise  coated  or  used  uncoated,  and  in  apparatus  cm- 
ployed  in  the  said  treatment.     Aug.  31. 

25,080.  R.  Wootton  and  G.  B.  Martin.  Mode  and  means 
of  annealing  metal.     Sept.  14. 

1898. 

6861.  H.  Schmidt.  Increasing  the  density  of  metal 
alloys  in  easting.     Sept.  14. 

7904.  A.  M.  G.  Sebillot.  Method  and  apparatus  for 
dressing  zinc  ores  and  other  volatile  metals  in  blast 
furnaces.     Sept.  14. 

11,992.  W.  P.  Thompson.  From  G.  Behr  and  T: 
Walffisch,  Germany.  Process  for  hardening  steel. 
Aug.  31. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

17,583.  O.  T.  Bugg,  jun.,  and  D.  H.  Darling.  Improve- 
ments in  electric  batteries.    Complete  Specification.    Aug.  15. 

17,588.  A.  J.  Boult.— From  V.  Busson,  France.  Im- 
provements in  or  relating  to  primary  electric  batteries. 
Complete  Specification.    Aug.  15. 

17,741.  T.  Machin  aud  E.  Cake.  Improvements  in 
electric  batteries.     Aug.  17. 

17,769.  M.  Dubrot.  Improvements  in  electric  accumu- 
lators.    Aug.  17. 

17,780.  J.  T.  Niblett  and  M.  Sutherland.  Improvements 
in  or  relating  to  electric  storage  batteries.     Aug.  18. 

17,794.  J.  G.  A.  Rhodin.  Electro-chemical  process  for 
the  decomposition  of  alkaline  sulphates  or  corresponding 
salts,  thereby  forming  caustic  soda  sulphuric  acid  or  other 
products.     Aug.  18. 

17,828.  S.  O.  Cowper-Coles.  Improvements  in  electro- 
lytic cells.     Aug.  18. 

17,959.  J.  C.  Chorlier.  Improvements  in  or  relating  to 
electrodes  for  electric  batteries,     Aug.  20. 
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1^.^11.  B.  N.  Lucas  and  E.  Sandford.  Improved  secon- 
dary battery.      Aug.  25. 

1H,:,22.  W.Thomson,  Baron  Kelvin  of  I.args.  An  im- 
proved electrolytic  apparatus  for  the  production  of  alkali. 
Aug.  30. 

is, 702.  A.  SchftBschiefl  and  A.  E.  Hodgson.  Improve- 
ments in  clcctricitj  accumulators.     Sept.  I, 

18,743.  J.  P.  L.  Moeller  and  E.  A.  G.  Street.  Improve- 
ments relating  to  the  extraction  "f  chromium  by  electrolysis. 

Sept    1. 

18,817.  M.  E.  Fuld.  Improvements  in  electric  batteries. 
( 'omplete  Specification.     Sept.  3. 

18,958.  E.  Edser.  Improvements  relating  to  the  electro- 
lytic decomposition  of  alkaline  salts.     Sept.  .'>. 

19,445.  II.  Rlumenberg,  jun.  Improvements  in  electric 
batteries,     Sept.  13. 

19,536.  S.  W.  Maquay  and  P.  E.  Vanderpump.  Improve- 
ii ■  ■  nis  iii  and  connected  with  primary  batteries.     Sept.  11. 

19, 581.  J.  Greenwood.  Improvements  in  the  decompo- 
sition ol'  alkaline  salts  by  electrolysis  and  in  apparatus 
therefor.      Sept.  14. 

19,682.  \V.  A.  Crowdos,     Improvements  in  and  relating 
■Hilary  batteries.    Sept.  15. 

Complete  Specifications  Accepthd. 
1897. 
23,352.  A.  Zimmermann. — From  The  Chemische  Fahrik 
aul  Actien   vormals  E.   Schering,   Germany.     Manufacture 
of  electrodes  for  electrolytic  purposes.     Sept.  7. 

23,489.  C.  P.  Elieson.     Electric  storage  cells.     Sept.  14. 

25,519.  J.  Hargreaves.     Klectrodes.     Sept.  14. 

26,8*0.   G.  W.    IS.    Creed,  W.    L.    Durban,   and   J.    Gore. 

Electrical  furnaces,  specially  applicable  for  the  production 

of  calcium  carbide.     Sept.  21. 

39,180.   P.  Brandt.     Electrical  accumulator.     Sept.  14. 

1898. 

0637.  0.  E.  Acker.  Electrolytic  production  of  metallic 
alloys,  and  apparatus  therefor.      Sept.  14. 

15,028.  II.  -I.  Hftddan. — From  C.  Frankc.  Manufacture 
ol  ■  lectrodes.     Sept.  21. 

15,647.  II.  Bettermann.  Electrically  ignited  fuses  for 
blasting  purposes.    Aug.  24. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

17,842.  .1.  McNeill.  Improvements  in  the  manufacture 
of  soap.     Aug.  19. 

17,977.  1  Arle.lter.  Apparatus  for  manufacturing 
resinous  soap  under  pressure.     Aug.  20. 

is.r.'.u.  J.  ('.  E.  Bataille.     Process  of  and  apparatus  for 

the  extraction  and  ileeolorisation  of  fatty  bodies.      Aug.  81, 

18,730.  C.  G.  Hepburn.  Improvements  in  apparatus  for 
treating  and  cooling  heated  liquid  fats  and  oils  with  air. 
Complete  Specification.     Sept.  1. 

18,864,  A.  II  Alderman.  New  01  improved  preparation 
for  cleaning  and  cleansing  wall  papers,  frescoes,  water- 
colour  ceilings,  and  the  like.     Sept.  8. 

19,085.  J.N.  Harris  and  H.  S.  llcadington.  Improved 
mode  of  treating  edible  and  other  oils.     Sept.  7. 

19,150.  G.  Bornemann.  Process  for  producing  a  white 
soap  which,  when  dissolved  in  benzene,  leaves  a  clear  trans- 
parent liquid.      Sept.  8. 

19,160.  A.  C.  M.  Rieok,  Improvements  in  and  relating 
to  the  manufacture  of  cacao  butter.    Sept.  B. 

19,294.  P.  l)onali  and  I'.  tlornbOStel,  An  improved 
lubricant.     Sept.  10. 

Complete  Specifications  Accepted. 
1897. 

21,773.  K.  Wilczvnski.  Manufacture  of  mi  improved 
soap.     Aug.  81. 


25,570.  J.  Schaachl  and  II.  Hinterberger.  Apparatus 
for  purifying  oily  fluids  and  for  separating  the  water  there- 
from.    Sept.  14. 

1898. 

8017.  P:  Pesse.     See  Class  I. 

12,508.  S.  Rosenblom  and  The  Commercial  Ozone  Syndi* 
cate,  Ltd.  Production  of  chemical  compounds  from  a 
certain  oil  or  oils  or  the  fatty  acids  of  the  same,  and  the 
employment  of  such  compounds  in  the  manufacture  of 
drying  oils,  varnishes,  enamels,  lacquers,  anti-fouliDg  com- 
positions, and  the  like.     Sept.  7. 

13,881.  L.  von  J.  .larocki  and  T.  Kiczcmwski.  Puri- 
fication of  Caucasian  petroleum.     Sept.  14. 

17,087.  M.  Ekeuberg.    Method  of  refining  oils.    Sept.  14. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 

RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

18,008.  J.  Anderson,  junior.  Improvements  in  the 
method  of  and  means  for  dissolving  india-rubber.      Aug.  22. 

is. I7.i.  .1.  .loins  and  J.  II.  Brindlf.  Improved  rubber 
substitute.     Aug.  24. 

18,364.  G.  Vcrberckmoes.  A  process  for  the  manufac- 
ture of  artificial  india-rubber  or  caoutchouc.     Aug.  26. 

19,512.  T.  11.  Lcathart.  Improvements  iu  the  manufac- 
ture of  red  lead  and  other  oxides  of  lead.     Sept.  14. 

Complete  Specifications  Accepted. 
1898. 
2887.  C.Ives.     Plastic  compositions.    Sept.  14. 
12,327.    licpin.    Treatment  of  india-rubber,  gutta  pei -eha, 
and  other  natural  elastic  substances.     Aug.  81. 

12,508.  s.  Rosenblum  and  the  Commercial  i  Isone  Syndi- 
cate, ltd.     See  Class  XII. 

16,472.  E.  Schliemann.  Manufacture  of  a  wax-like 
substance.     Sept.  7. 

XIV.— TANNING,  LEATHER,  GLUE,  a.m.  SIZE. 
Application. 

IS. 429.  .1.  Murgatroyd.  Improvements  in  and  relating 
to  machinery  for  removing  hair  and  wool  from  skins. 
Aug.  27. 

Complete  Specifications  Accepted. 
1897. 
24,294.   A.  S.    Bury   and  T.    A.   Brown.      Machines   for 

mixing  and  agitating  size.     Sept.  7. 

1898. 
14,398.  P.  do  Rechter  and  G.  de  Rcchter.      Treatment  of 
skins  for  use  in  furriery  and  tanning  operations.     Sept.  21. 

XV.— AGRICULTURE  AND  MANURES. 
Complete  Specification  Accepted. 
1897. 
20,660.  .1.    E.  .1.    Johnson.     Manufacture  of   fertilising 
material.     Sept.  14. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

17,650.  C  Brueder.  The  treatment  of  fecula  and  other 
amylaceous  mailers  by  means  of  alkaline  ehloritcs  or  hypo- 
chlorites for  the  purpose  of  obtaining  a  gummy  and 
gelatinous  product.      Complete  Specification,      Aug.  16. 

18,143.  W.    P.    Thompson.    -From    J.    C.    Mont 
Improvements   in   the   purification   of  syrup,  molasses,   and 

the  like.    Aug.  23. 

lSjC.'m.  J.  Evcr-hed.  A  new  adhesive  substance  or 
gum,  and  process  for  the  manufacture  thereof.      Aug.  31. 
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18,678.  P.  Horsin-Deon.  A  process  and  apparatus  for 
purifying  syrups  and  cither  saccharine  liquids.     Aug.  31. 

19,021.  A.  J.  Boult. —  From  C.  M.  Higgins,  United 
States.  Improvements  in  or  relating  to  adhesive  com- 
pounds.    Complete  Specification.     Sept.  G. 

19,202.  E.  Shaw.  Improvements  in  apparatus  suitable 
for  preparing  syrup  for  use  in  the  manufacture  of  sweet- 
meats, and  for  condensing,  concentrating,  and  evaporating 
liquids,     Sept.  9. 

Complete  Specifications  Accepted. 
1897. 

22,532.  G.  S.  Haker  and  \V.  K.  Baker.  Manufacture  of 
sugar,  glucose  and  the  like  and  apparatus  therefor. 
Sept.  7. 

23,875.  H.  Higgins.  Manufacture  of  lactose  or  sugar  of 
milk.    Sept.  7. 

1898. 

2287.  M.  Riegal  and  J.  A.  Hose.  Production  of  casein 
compounds  and  casein  derivatives  soluble  in  water.     Sept.  7. 

8017.  P.  Pesso.     See  Class  XII. 

11,599.  J.  Weleker.  Production  of  milk-like  solutions  of 
albumen.     Aug.  24. 

11,813,  K,  Kommerell.  Process  and  apparatus  for  pro- 
ducing sugar  in  the  form  of  bars,  cubes  or  other  shapes. 
Sept.  14. 

16,292.  E.  W.  Gerbracht  and  F.  G.  Wiechmann.  Puri- 
fication of  saccharine  juices  or  sugar  solutions.     Sept.  21. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

17,709,  E.  J.  Boake  and  A.  Boake,  Roberts  and  Co., 
Ltd.  New  form  of  fining  for  heer  aud  other  liquids. 
Aug.  17. 

17,722.  J.  V.  Winchester.     See  Class  I. 

18,412.  S.  White  and  J.  Sleeman.  Improvements  in 
the  methods  of  malting,  drying,  and  otherwise  treating 
grain  and  the  like,  and  in  apparatus  therefor.     Aug.  27. 

18,840.  W.  Wardle.  An  improved  process  and  appa- 
ratus for  desiccating  barm  or  yeast  and  obtaining  alcohol 
therefrom.     Sept.  3. 

19,574.  II.  Wegener.  An  improved  process  for  the  utilisa- 
tion of  yeast.     Sept.  14. 

19,737.  C.  C.  B.  Brown  and  J.  Brown  (County  Mineral 
Water  Co.).     An  improved  beverage.     Sept.  17. 

Complete  Specifications  Acckptbd. 
1897. 
23,724.  J.  B.  Billiard.     See  Class  J.     Sept.  21. 
27,376.  W.  Jago.     Manufacture    and  treatment  of  malt 
preparations.     Sept.  14. 

29,930.  M.  Pren  and  P.  Himmel.  Saccharometer  or 
device  for  testing  beer  worts.     Sept.  21, 

1898. 
}5,561.  A.  Collette,  jun.,  and  A.  Boidin,      Apparatus  for 
manufacture  of  alcohol.     Sept.  21. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 

18.144.  T.  Eves,  (..  Cuddon,  and  W.  E.  Bates.  An 
improved  process  for  preserving  milk  and  cream.     Aug.  23. 

18.145.  T.  Eves,  G.  Cuddon,  and  W.  R.  Bates.  Im- 
provements in  apparatus  for  preserving  and  storing  milk 
and  other  liquids.     Aug.  23. 

18.146.  T.  Eves,  G.  Cuddon,  and  W.  R.  Bates.  An 
improved  process  for  preserving  meat  fluids.     Aug.  23. 

18,500.  M.  Poppe.  Process  for  the  production  of  mar- 
garine or  artificial  butter.    Complete  Specification.   Aug-  29. 


19,705.  Soeiete  "  le  Lait."  Improved  process  and 
apparatus  for  sterilising  and  preserving  milk.  (Date 
applied  for  March  10,  1898,  being  date  of  application  in 
France.)     Sept.  16. 

B. — Sanitation. 

19,128.  A.  E.  II.  Lo^e.  Improved  material  for  purifying, 
filtering,  clarifying,  and  sterilising  liquids.  Complete 
Specification.     Sept.  8. 

19,486.  W.  P.  Thompson. — From  Valerius  D.  Anderson, 
United  States.  Improvements  in  driers  for  treating  dis- 
tillery slops,  brewers'  grains,  slaughter  house  refuse,  and 
other  masses  containing  a  large  percentage  of  moisture, 
together  with  solids  which  are  of  value  for  fertilising  or 
other  purposes.     Complete  Specification.     Sept.  13. 

19,782.  Maiche,  Ltd.  —  From  Louis  Maiche,  France. 
Improvements  in  apparatus  for  sterilising  water.     Sept.  17. 

G— Disinfectants. 

18,511.  J.  L.  Wade.  Improvements  in  sulphur  candles 
aud  in  their  containing  vessels.     Aug.  29. 

18,751.  F.  Eiermann.  A  process  for  obtaining  a  mixture 
which  can  be  used  both  as  a  perfume  and  means  for  killing 
inseots.     Complete  Specification.     Sept.  1. 

19,326.  A.  Zimmermann.  Improvements  in  antiseptics 
and  deodorisers.     Sept.  10. 

Complete  Specifications  Accepted. 
A. — Foods. 
1897. 
22,112.     H.    A.   Lacroix    and    A.    C.    de    Candenberg. 
Process  of  preserving  organic  compounds.     Aug.  31. 

30,877.  A.  Backhaus.  Method  for  obtaining  from  milk 
water-soluble  caseine,  preparations  and  compound  caseine 
albumen  preparations.     Sept.  21. 

1898, 
15,535.  J.   Wohlgemuth.     Production  of  artificial   butter 
and  the  like.     Aug.  31. 

B. — Sanitation. 
1897. 
17,261.  J.  B.  Petrie.     Purifying  sewage  and  foul  waters. 
Aug.  31. 

21,982.  W.  Watson.  Method  of  and  apparatus  for 
purifying  and  softening  or  similarly  treating  sewage  and 
other  impure  water.     Aug.  31. 

23,428.  W.  H.  L.  Galloway.— From  J.  E.  Jordan,  South 
African  Republic.  Apparatus  for  treating,  softening,  and 
purifying  water,  sewage,  slimes,  or  other  liquids  or  matters 
held  in  solution  or  suspension.     Aug.  24. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

18,970.  A.  Wiedwald.  Improvements  in  the  construction 
of  wooden  rollers  to  be  used  iu  the  manufacture  of  paper. 
Complete  Specification.     Sept.  6. 

19,136.  H.  Neil.  A  solution  to  render  paper,  strawboard, 
millboard,  wood,  and  other  articles  impervious  to  damp. 
Sept.  8. 

19,324.  W.  A.  Hall.  Improvements  in  the  manufacture 
or  treatment  of  paper.     Sept.  10. 

19,540.  E.  Dresen.  Improvements  iu  the  manufacture  of 
waterproof  paper.     Sept.  14. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 
Applications. 
18,050.  E.  Kauder.     An    improved  method   of  manufac- 
turing  methyl  morphine    (codeine)    and    ethyl    morphine. 
Aug.  22. 

18,751.  F.  Eiermann.     See  Class  XVIII.  C. 
19,103.  A.   J.   Boult.       From    R.    Wagnitz,    Germany. 
Manufacture  of  new  chloral  combinations.     Sept.  7. 
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19,879.  K.  B.  Blundstene.  Improvements  in  the  pr..<lui  - 
linn  nf  attificial  perfumes.      Sept.  In. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

1-:.-. 
0238.  P.  C.  Doolittle.     A   ionic  and  medicinal  prepara- 
tion or  composition  applicable  alao  for  the  manufacture  of 
yeast,  hitters,  beers,  Ice.     Aug.  24. 

18)710.  Q.Lorenz.  Production  of  a  permanent  prepara- 
tion!  mining  the  white  corpuscles  of  the  IiKh.iI  ■..•nun  of 

swine  immunised  against  swine  fever.     Sept.  21. 

15,  0.  A.  Steche.     Treatment  of  sandalwood  oil  and 
products  obtained  therefrom.    Aug.  84. 
15,210.  J.  C.  Mewburn. — From  1.   D.  Huguenln  •■>  Cie. 
[>.  Barbier.     Manufacture  of  new  ]  Aug.  94. 

XXI— PHOTOGRAPHY. 

APPLICATIONS. 

28,920a,  .1.  Vf.  Bennetto.  Improvement  in  positives  for 
coloured  photographs,  Complete  Specification.  Piled 
A  ig  laimed  Dec.  7,  1897. 

18,697.  .1.  C.  '  horley,  improvements  in  the  method  of 
and  means  for  producing  cellulose  films  for  photographic 
and  "'I"  i  put  pn  i       Bepi   I, 

Improved  process  and  apparatus  for 
tin-  plastic  representation  of  >..li.l  bodies  by  tin-  :*i« I  of 
photography.     Complete  Specification,     Sept,  -'. 

...    v7.  White,     improvements  in  apparatus  for  pro- 
ducing and  exhibiting  colour  photographs,     Sept,  3. 
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Sept.  7 


Complete  Specification  Accepted. 
1898. 
('.  Pietzner.      Prodoctioo  of  relief   photographs. 


18,283.  A.  Luek  and  C.  F.  Cross.  Improvements  in  the 
treatment  of  nitrocellulose.    Aug.  24. 

18,570.  W.  P.  Ferguson.  Improvements  in  fulminate 
caps  for  dynamite  cartridges.  Complete  Specification, 
Aug,  BO. 

0.  A.    Luck.     Improvements  in  the  manufacture  of 
explosives.     Sept  2. 

18,844.  F.  J.  Gillibrand.  Improvements  in  Bafety 
matches.     Sept.  :!. 

-    A.   Luck  and  C  F.  Cross.     An  improvement  in 
the  treatment  of  nitro-ecllulosc.      Sept.  8. 

18,935.  J.  Okell. — From  H.  Pipitz,  Austria,  Improve- 
in.  Tits  in  ami  connected  with  the  manufacture  of  explosives. 
Sept.  5. 

19,028.  A.  von  Stobenranch.  Improvement  in  or 
relating  to  the  manufacture  of  explosives.     Sept.  (1. 

19,089.  S.  A.  Rosenthal  and  s.  J.  von  RomockL  Im- 
provements in  the  manufacture  of  matches  capable  of  being 
struck  anywhere  without  yellow  phosphorus.      Sept.  7. 

19,i>"4.  W.  H.l'romie.  Improvements  in  the  inunufao- 
nire  of  explosives.    Sept.  T. 

19.127.  J.  C.  Hamilton.  Improvements  in  explosives 
suitable  for  blasting.     Sept.  8. 

19,280.  C.  S.  Bailey.  Improvement*  in  smokeless 
powders.     Sept.  '.I. 

19,260.  W.  Friese-Greene.  Improvements  in  the  manor 
facture  of  i  rplosivi  -      Sepi  9. 


3CXII.— EXPLOSIVES,  MATCHES,  Brc. 

APPLICATIONS. 

I7,.'>77.  .1.  l!oss.  J.  C.  took,  ami  \\ .  A.  Mason.  Im- 
provements in  explosives.     Aug.  15. 

17.74  1.  M.  Jacobsohn.  A  oew  or  improved  form  of 
match  and  match  receptai  le  combined.     Aug    17. 

17,n7s.  c.  \\ .  Curtis  ami  A.  I|.  Iturnfi  nl  Improve- 
ments in  the  manufacture  of  gunpowder.     Aug.  19. 

17,967.  I'.  Ward.  A  new  or  improved  igniting  cpm- 
lion  to  be  employed  in  the  manufacture  of  matches. 

Aug.   21'. 

17,965.  1'-  Ward.  A  new  or  improved  igniting  rum- 
position  t"  be  employed  in  the  manufacture   of  matches, 

Aug.  21 1. 

17. 97s.  p,  W.i ill.  A  new  or  improved  igniting  cona- 
tion t..  I ni). I. .Mil  in  the  manufacture  of   matches. 

Aug.  20. 

18,002  C  I  Hengst  An  improved  smokeless  ami 
waterprool  i  xplosivc  compound,      \ug.  22. 


Complete 


Accepted. 


24,385. 
ami  new 
Aug.  24. 

29,202. 

29,201. 


1FICATION8 

1897. 
G.  lieneke.    Waterproofing  blasting  cartridges, 
waterproofing    compoands     suitable    therefor, 


J.  Joscht.     Manufacture  of  matches. 
J.  Bown,     Fog  signals.     Sept.  21. 


Sept.  21. 


PATENTS   UNCLASSIFIABLK, 
A  ppuoiTiona. 

18,840.  s.  B,  Karle.  —  From  P.  v7,  Wienlsnm  and 
.1.  Kuipers,  Holland.  Improvements  in  and  in  the  manu- 
facture ol  a  substance  or  product  for  use  as  a  substitute  for 
vulcanite,  bard  woods,  or  other  hard  materials,  or  for  any 
othei  uses  or  purposes  i"  which  same  may  be  applicable. 
Aug.  ■jr.. 

18,809.  I'.  G-  Sanfbrd.  Improvements  in  the  treatment 
of  blood  serum  ami  other  albuminous  liquids  or  semi-liquids 

for  use  in  the  manufacture!  ami  the  arts.      S,  ],(.  2. 

19,689.  G.  G.  Smith  ami  M.stuart.  Improvements  in 
the  manufacture  of  fluid-proof  articles,     Sept.  lfi. 

Compi.ktk  Specification  Aogeftsd. 

is:i8. 

15,115.  J.  Mncn.il.     Improved  composition,  and  p 
for  its  manufacture,     Aug.  81. 
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NOTICES. 

Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1899,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer  (Mr.  Samuel 
Hall),  in  ordor  to  ensure  continuity  in  the  receipt  of  the 
Society's  Journal.  Any  changes  of  address  to  appear  in 
the  new  List  of  Members  now  in  course  of  preparation, 
should  reach  the  General  Secretary  not  later  than  January 
15th,  1899. 


Collective  Index. 

In  reply  to  numerous  inquiries,  the  printing  of  the  Col- 
lective Index  is  in  active  progress,  the  bulk  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer  and  Committee 
who  have  the  work  of  correction  in  hand. 
The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List, 

Each  copy  10s. 

To  Subscribers „       12s.  6d. 

To  others „         1 5s. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs. Etke  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,500  per  month. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


LIST  OF  MEMBERS  ELECTED  24th  OCTOBER  1898. 

Foster,  Dr.  Arthur  M.,  Canal  Glue  and  Size  Works,  Verney 
Road,  S.E.,  Glue  Works  Chemist. 

Hill- Jones,  Thos.,  30,  Bisham  Gardens,  Highgate,  N.,  Manu- 
facturing Chemist. 

Lnndteigen,  Andreas,  Yankton,  S.D.,  U.S.A.,  Chemist. 

Mackenzie,  Thos.,  Dailuaine  House,  Carton,  Morayshire, 
Distiller. 

Peek,  Dr.  Ernest  L.,  34,  Victoria  Road,  Great  Crosby,  near 
Liverpool,  Analytical  Chemist. 

Rsitmeyer,  Robt.  E.  1).,  1  and  2,  Rangoon  Street,  E.C., 
Chemical  Merchant. 

Rigg,  Gilbert,  Tudor  Villa,  Bryn  Road,  Swansea,  Chemist 
and  Managing  Director. 

Rose,  Dr.  T.  K.,  9,  Royal  Mint,  E.,  Assayer. 

CHANGES  OF  ADDRESS. 

Appleton,   H.   A.,   l/o   Lovely  Lane  ;    42,  Crosfield  Street, 

Warrington. 
Brittain,    C.   E.,   l/o    Hull  ;    The   Rawlins  School,'  Quorn, 

Loughborough. 
Burnham,  M.  H.,  l/o  Lake  Superior ;  retain  Journals  until 

further  notice. 
Coleman,  W.  H.,  l/o  East   Ham;  301,  Ashton  New   Road, 

Clayton,  Manchester. 


Fallon,  J.   H.  M.,  I/o  Peru;    61,    Birdhurst   Rise,  South 
Croydon. 
I   Garton,  R.  S.,  l/o  New   Brighton;  372,  West  120th  Street, 
Moruingside  Avenue,  New  YorK,JU.S.A. 
Gerland,  Dr.  B.  W.,  1  ,o  Denmark  Place;  8,  Queen's  Ter- 
race, Accrington. 

Gordon,  Colin  ;  Journals  to  8,  College  View,  North  Green- 
wich, E. 

Greaves,  J.  A.  R.,  l/o  Timperley  ;  Morton,  Gainsborough. 

Griffith,  I).  Agnew,  l/o  King  Street ;  The  Drysaltery  Co., 
Ltd.,  149,  Grafton  Street,  Liverpool. 

Ilorton,  Wm.,  l/o  Liverpool;    44.    Cable    Road,  Hoylake, 

Cheshire. 
Kay,  Dr.  Percy ;  Journals   to  South-Western   Polytechnic. 

Chelsea,  S.W. 
Kitson,  Sir  Jas. ;  Journals  to  Monk   Bridge   Iron  and  Steel 

Co.,  Ltd.,  Leeds. 
Kynaston,  Wm.  C.  R. ;  Journals  to  Chemical  Dept.,  Owens 

College,  Manchester. 
Lennard,  F.,  I/o  Feuchurch  Street ;  70,  Gracechurch  Street. 

E.C. ;  and  (Journals)  Merrow  Cr  >ft,  Merroir,  Guildford. 

Lucas,  Alf.,  l/o  English  Pension;  Salt  Dept.,  Boulak,  Cairo, 

Egypt. 
Macadam,  H.  E.,  l/o  High  Street;  Milton  House,  Selsdon 

Road,  Wanstead,  E. 

MoCreath,  W.  D.,  l/o  Bristol ;  Butleigh,  near  Glastonbury, 
Somerset. 

Moore,  Thos.,  l/o  Hartford;  Riversdale,  Northwich,  Cheshire. 

Neil,  J.  Millar,  l/o  California  ;  4,  Maxwelton  Place,  Paisley 
Road,  Glasgow. 

Newton,  A.  H.,  l/o  Kentish  Town  ;  Pury  Park,  Stony  Strat- 
ford. 

Paul,  J.  H.,  l/o  Tulsc  Hill ;  Albion  Chemical  Co.,  Riverside, 
Charlton,  S.E. 

Quinn,  J.  Cardwell,  l/o  Aston  Cross  ;  Oakdene,  Erdington, 
Birmingham.* 

Rhodes,  Jos.,  l/o  Stockport ;  Fairview,  New  Mills,  Derby- 
shire. 

Robertson,  J.  K.  H.,  I  o  Panama  ;  Dunire,  Uddingston, 
near  Glasgow. 

Schrvver,  Dr.  S.  B.  ;  Journals  to  c/o  Burroughs,  Wellcome, 
and  Co.,  Snow  Hill  Buildings.  E.C. 

Simonds,  Dr.  F.  M.,  l/o  Piatt  Street;  159,  Front  Street, 
New  York,  U.S.A.' 

Smith,  II.  Wilson,  l/o  Lower  Edmonton  ;  10,  Northbrook 
Road,  Lee,  S.E. 

Turri,  G.  G.,  l/o  Sun  Building;  Salisbury  Building,  corner 
of  Queen  and  Bourke  Streets,  Melbourne,  Victoria. 

Van  Gelder,  A.  P.,  l/o  New  York  ;  c/o  Repauno   Chemical 

Co.,  Chester,  Pa.,  U.S.A.,  Chemist. 
Wainwright,  Dr.   J.   H.,  l/o  West  46th   Street;  159,  Front 

Street,  New  York,  U.S.A. 
Weeks,  H.   B.,  l/o  India ;  26,  Macoma  Road,   Plumstead 

Common,  S.E. 

Wood,  R.  B.,  l/o  Govan  ;  24  1,  St.  George's  Road,  Glasgow. 

Zahorski,  Dr.  B.,  l/o  Liverpool ;  North  American  Chemical 
Co.,  Bay  City,  Mich.,  U.S.A. 


GLYCERIN  ESTIMATION. 

BT    F.    W.    RICHARDSON,    F.I.C.,    AND    ADOLF   JAFFE. 

(This  Journal,  April  30,  1898,  pp.  330—333.) 
Errata. 

Page  331,  col.  2,  under  "  Estimation  of  Glycerin  in  Crude 
Glycerin,"  in  line  2,  for  "  50  c.c.  "  read  "  250  c.c";  and  in 
line  11,  for  "  2  grms."  read  "  0-2  gnu." 
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HENRY  TRIMBLE,  Pn.M. 

PBOFBSSOB    "I     PRACTH   II    .  HI  Ml- 1  l:v    IS    THE 

l-IIII.W.F  I  rah    COLLEOB   0»    I-HUlMACT:    EDITOB  OF   THE 

AMERICAN   JOUBNAL   OB   PlIABXACTi    HBKBBB    01 

III!    BOCIET1     •  ■!     •  111  MICAL   ISDVSTRV. 

Ui  the  decease,  at  the  comparatively  early  age  of  42, 
df  Prof.  Henry  Trimble,  American  pharmacists  have 
sustained  a  sever.-  lo--.  for  i»sides  the  Professorship 
he  held  in  the  Philadelphia  College,  he  al-o  a.  ted  as 
editor  of  the  American  Journal  of  Pharmacy,  and  was 
an  autliority  of  high  repute  as  well  as  a  scientific  investi- 
gator in  connection  with  pharmacology. 

He  was  also  an  accomplished  botanist,  and  contributed 
an  article  on  the  Conifers;  to  Sargeant's  monumental 
work,  "Silva  ol  North  America." 

i..   ■  :,,  ,;  ilogists   he  is  best  known  b)    his 

work  on  the  "Tannins,"  of  which  one  volume  was 
published  in  1892  and  a  second  in  1894 

Henry  Trimble  was  horn  near  Chester,  Pa.,  1  r.S.A.,  on 

Ma\  22nd,  1858,  and  was  the  son  of  Stephen  M.  Trimble, 

;,  1,,,  mil,-,  of  the  Societj  of  Friends.     He  was  brought  up 

,,n  a  to  school  in  winter  and  working  dui  ing 

the  summer.     Bis  i  irliei  education  was  obtained  at  the 

v7esttown   School,  in  Chester  County,  and  at  the  age  of 

19  he  was  apprenticed  to  learn  the  drug  and  apothecary 

1 1  an  later,   in   I  *:  i.  he   entered   the 

Iphia   <  allege   of   Pharmacy,   the  institution  in 

which  most  of  hie   subsequent  active  career  was  to  be 

graduated  in  is7i*>. 

Prom  the  year  I  -its  t,    1888  be  "as  partner  in  a  retail 
pharmacy j  but  bislovefor  chemical  research    induced 
him    to  return   and  devote  himself    entirely  to    CO 
work. 

After  a  connection   with   the   Philadelphia  College  of 
Pharmacy,   as   a  teacher,   from   the   year  1883,  Henry 
Trimble  was  appointed  assistant  to  Prof.  Sadtler,  later  on 
ol   the  chemical  laboratories 
as  I 'roie- -or  ol  Practical  •  hem, -try.    Henry  Trimble  was 
a  man  of  much  amiability  of  character,  and  he  |    ■  ,  ■-,  1 
the    rare   gift    of    inspiring     in    other-,    especiallj     big 
popils,    the   enthusiasm    which    he    himself   possessed, 
More  closet]  in  connection  with  his  work  n-  b  teacher  of 
chemistry,   he    published    in    1885,   a    "Handbook   of 
Analytical    i  hemistry,"    which     has    passed     through 
In   conjunction   with    Prof,   Sadtler, 
«  rote  a  "  Text-book  of  <  Ihemistry."     A  greal 
ol  original  research  by  himself  alt .and  also  in  eon- 
junction  with  bis  pupils,  al-o  -funds  to  his  >  r,< lit. 

i,   I    .1     M.    Maisch    in    ls:U    :,-   ,.ht,.r  of  the 
,  nn  Journal  of  Pharmacy,  ii    is   reported    thai 
Henry  Trimble    has  more   than    -n e.1,-,1    m   .„., 

the  reputation  ol  that  jouroalfor  originality,  &c.  The 
published  articles  which  appeared  under  bis  name  in 
that  journal  in  Ihi  y<  in  I87J  1898,  number  fifty-four. 
A  oompli  tc  list  of  his  published  work-  is  given  in  the 
.i  Pi  mklin  Inst.  146,  ;  I],  1898,  til— «IS. 
In  a  brii  1 1,  by  the  Committee  of  our  New 

YorU  8                                       [lowing  short  hut  comprehen- 
sive eulogii which  maj  be  fittingly  used  to  i  1 this 

-■  Mis  life  was  marked  by  unremitting  ind 
and  a  devotion  to  dutj  almost  nneiampl 


journal  anrj  patent*  ittfraturr. 


Cl«»s-                                    a  „    ,  ,  ?*** 

1.— Plant,  Apparatus,  and  Machinery sot 

II.— Puel,  Gas.  and  Light  90S 

III.— Destructive  Distillation,  Tar  Products,  4c 012 

IV. — Colouring  Matters  and  Dyes  913 
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XXII—  Kip].,  sues.  Matches.  Ac Ml 

XXI 1 1—  Analytical  Chemistry 949 
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I.-PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS, 

Filtert    [Si  Other\ ,  Impts.  in   the   Discharge 

Liquids  upon.    T.  Caink,  Worcester.     Eng.  Pat,  19,158, 

10,1897. 

The  liijuid  is  discharged  through  a  perforated  iron  pipe 
which  is  eaus.,1  to  travel  over  the  surface  of  the  filter.  In 
this  way  the  whole  of  the  filter  is  utilise, 1.  The  movement 
is  effected  by  means  of  an  electric  or  other  motor,  or 
preferably  by  the  action  of  the  liquid  itself  in  issuing  from  the 
spreader.  In  the  latter  case  the  pipe  is  divided  longitudinally 
into  two  chambers,  each  of  which  is  fed  from  a  valved 
siphon  at  one  end.  These  valves  alternately  and  auto- 
matically open  and  close,  50  as  to  reverse  the  direction  of  the 
discharge  each  tune  the  spreader  reaches  the  end  in  either 
direction.  The  spreader  runs  on  wheels,  backwards  and 
forwards,  delivering  the  liquid  like  rain  over  every  part 
if  the  filter. 
Circular  filter-  are  fed  by  means  ,,i   spreaders,  driven 

similarly  to  the  apparatus  known  as  Marker's  mill. 

—  X.  II.  J.  M. 

Filtration  of  Water,  Sewage, and  other  Fluids;  Impts.  in 
Apparatu*  tor  the.  W.  3.  Bell  and  P.  A.  G.  Bell. 
Maiiehestcr.     Sag.  Pat. 38,178,  Oct.  9,  1897. 

The   filtering   materials  of  a   closed,   water  tight    filter  are 
thoroughly  washed  from  time  to  time  by  means  of  a  hollow 
revolving  vertical   hydraulic   shaft,  provided   with   hollow- 
radial  arms  to  which  vertical  i  ittached.      I 
the     filtering     mat. rial,    water    is    forced    down     the     shaft 

through  perforations  in  the  anus  •  at  the  same  time  the 

shaft    with   the  arm-  is  revolved,  and    the  filtering  i, 

thus  stirred  up  at  the  same  tone  thai  the  water  i-  being 
forced  iii.  The  impure  watei  escapes  through  an  outlet 
pipe  in  the  root. — N.  II.  .1.  M. 


•  Any  of  theae  specifications  may  be  obtained  bypoat  by  remitting 
«,/.— tux  price  now  filed  for  all  specification*.  ,  ided— to 

C.  N.  l>alton,  lisq..  Comptroller  ol  the  Patent  Ottos,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C. 


Oct.  81, 1898.J 
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Treating,     Softening,     and     Purifying     Water,     Sen-age, 

Slimes,  or  other  Liquids  or  Matters  held  in    Solution 

or  Suspension  ;  Impts.   in  or  relating   to   Machinery  or 

Apparatus  for.      W.    H.    L.    Galloway,   Johannesburg, 

South   African    Republic,  and   Inverurie,  Aberdeenshire. 

Eng.  Pat.  23,428,  Oct.  12,  1897. 

The  liquid,  after  treatment  with  chemicals  in  tanks,  passes 

through  a  launder,  provided  with  baffle  plates,  into  a  pipe 

connected  with  a  series  of  tanks.     The  liquid  enters  each 

tank  at  about   the   middle,  underneath  an    inverted  cone, 

the  object  of  which  is  to  check  the  rush  of  water  and  to 

facilitate  precipitation.     The  tanks  are  also  provided  with 

sloping    sides,  for  conveying  the  sludge  to  valves   at   the 

bottom.     Before  leaving  the   last  tank,  the    liquid  passes 

upwards  through  a  screen  of  matting  or  metal,  &c,  and  a 

filter  of  shavings  or  carbon. — N.  H.  J.  M. 

Filtering  Apparatus,  Impts.  in  or  connected  with.  The 
Beeves  Patent  Filters  Co.,  Ltd.,  and  W.  Reeves,  Victoria 
Street,  Westminster.     Eng.  Pat.  25,654,  Nov.  4,  1897. 

The  claims  are  for  a  filter,  particularly  one  of  large  size 
for  towns'  use,  formed  with  a  conical  wall  surrounding  the 
filtering  material,  to  prevent  the  creeping  of  the  liquid.  It 
is  provided  with  "  a  spindle  furnished  with  arms  carrying 
rotative  stirrers,  that  arc  adapted  to  enter  and  agitate  the 
upper  or  finer  layer  of  material  ou  the  filtering  bed  when 
said  spindle  is  revolved."  "  The  main  filtering  bed  is  super- 
imposed by  a  conical  wall,"  which  is  combined  with  "a 
settling  chamber  and,"  above  that,  "  a  coarse  filtering  bed," 
both  the  latter  being  arranged  between  the  upper  conical 
wall  and  the  wall  of  the  filter  tank.  Below  the  main  filter- 
ing bed  is  "  a  slotted  hollow  casting  and  a  perforated 
strainer  or  grid,  formed  in  segments,  which  are  supported 
above  a  funnel-shaped  bottom."  In  a  modification,  instead 
of  a  hollow  casting  and  a  strainer,  there  is  "  a  series  of 
tubes,  having  perforations  or  nozzles,"  which  "  radiate  from 
a  central  box  or  chamber  in  the  conical "  wall  surrounding 
the  filtering  material. — R.  S. 

Sewage  and  other  Liquids,  Impts.  in  Apparatus  for  the 
Treatment  of.  D.  Cameron,  F.  J.  Commin,  and  A.  J. 
Martin,  Exeter.  Eng.  Pat.  27,349,  Nov.  22,  1897.  (This 
Journal,  1897,  459  and  753.) 

An  apparatus  for  automatically  discharging  a  liquid  from 
one  receptacle  and  delivering  it  into  another,  by  means  of  a 
valve  which  opens  when  the  liquid  reaches  a  certain  height. 
When  more  than  two  chambers  are  employed,  a  second 
valve  may  be  placed  on  the  supply  pipe  of  each,  and  may 
be  actuated  by  the  discharge  of  one  of  the  chambers  belong- 
ing to  some  other  pair.  Any  chamber  will  then  receive 
liquid  only  when  both  supply  valves  are  open. 

The  rlowr  of  liquid  may  be  checked  by  means  of  a  valve, 
which  is  wholly  or  partly  closed  by  the  rising  of  a  float  in 
a  well,  connected  with  the  chamber  which  is  filling. 

— N.  H.  J.  M. 

Pressure  Filter,  An  Improved.     E.  J.  Duff,  Liverpool. 
Eng.  Pat.  16,014,  July  22,  1898. 

The  filter  consists  of  a  metal  casing  provided  with  a  cover, 
which  can  be  securely  clamped  thereon,  and  to  which,  on 
the  inner  side,  a  hollow  porous  filtering  stone,  fitting  into 
and  nearly  filling  the  casing,  is  securely  fixed.  The  inlet 
is  at  the  bottom,  communicating  with  the  annular  space 
around  the  porous  stone,  while  the  outlet  is  at  the  top, 
communicating  with  the  central  hollow  space  into  which  the 
filtered  water  passes.   The  claim  is  for  the  filter  as  described. 

— R.  S. 

Measuring  or  Indicating  Temperatures  at  a  Distance, 
Apparatus  for.  A.  J.  de  la  Croix,  St.  Petersburg.  Eng. 
Pat.  16,471,  July  28,  1898. 

The  apparatus  is  an  air  thermometer,  which  the  patentee 
calls  a  "  telethermometer."  It  is  principally  intended  for 
indicating  the  temperature  of  grain  in  stores  or  produce  in 
silos.  By  its  use  the  temperatures  of  several  separate 
localities  may  be  indicated  at  one  station.  It  consists 
of  a  comparatively  large  hermetically  sealed  glass  vessel 
placed  in  the  material,  the  temperature  of  which  is   to  be 


observed,  connected  by  a  thin  lead  tube  to  a  second, 
considerably  smaller,  vessel,  also  hermetically  closed,  and 
partly  filled  with  mercury.  The  cover  of  the  second  vessel 
is  dome-shaped,  and  a  glass  standpipe  projects  therefrom, 
its  lower  end  dipping  into  the  mercury.  When  in  use,  the 
vessels  are  filled  with  air  under  a  moderate  pressure  above 
that  of  the  atmosphere.  The  first  vessel  is  provided  with  a 
liquid  seal  at  its  junction  with  the  tube.  The  claims  are  for 
the  whole  apparatus,  the  liquid  sea),  and  the  second  vessel 
with  its  accessories — 1{.  S. 

Drying,  Apparatus  for.  S.  S.  Bromhead,  Queen  Victoria 
Street.  From  Moller  and  Pfeifer,  Berlin.  Eng.  Pat. 
13,618,  June  18,  1898. 

The  inventor  claims  "a  device  for  drying  suitable  material, 
characterised  by  the  drying  operations  taking  place  in  a 
space  void  of  air,  and  by  means  of  steam  generated  from, 
the  said  material,"  such  "  steam  being  highly  heated  before 
it  is  again  employed."  "  The  sides  of  the  st  eam-heater  and 
then  the  walls  of  the  drying  chamber  are  brought  in  contact 
with  the  heat  of  the  furnace,  with  a  view  to  avoid  the  over- 
heating of  the  metal  surfaces  enclosing  the  drying  chamber 
and  of  the  materials  therein."  "  The  escaping  steam  "  is 
claimed  "  for  further  drying,  or  for  any  other  object,  until  all 
the  available  heat  in  the  steam  is  entirely  exhausted." 

— R.  S. 

II.-FUEL,  GAS,  AND  LIGHT. 

Carburetted  Water  -  Gas.  W.  Levbold.  J.  fur  Gasbe- 
leucht.  1898,  41,  [33],  525—528.  (See  also  this 
Journal,  1898,  831.) 

In  the  LTnited  States,  native  petroleum,  or,  preferably,  a 
distillate  therefrom,  is  used  for  producing  carburetted  water- 
gas.  In  Eugland,  solar  oil,  a  distillate  boiling  between  300 
and  360°  C.  derived  from  Russian  petroleum,  is  employed,  h> 
addition  to  a  little  Scotch  shale  oil.  The  solar  oil  is 
delivered  from  tank-steamers  into  the  buyer's  tanks  at  an 
inclusive  cost  of  2\d.  to  3d.  per  gallon.  But  in  Germany 
there  is  exacted  on  crude  petroleum,  petroleum  distillates 
and  residues,  and  shale  oil,  an  import  duty  of  6  marks  per 
100  kilos,  gross  weight.  On  distillates  boiling  above  300°  C, 
which  are  classed  as  lubricating  oils,  the  duty  is  10  marks. 
No  exemption  is  made  in  favour  of  the  gas  industry.. 
There  are,  however,  three  descriptions  of  native  German- 
oils  which  can  be  used  for  gas-making,  viz.,  (1)  the  pro- 
duct of  the  brown-coal  distilleries  of  Saxony  and  Thuringia  ;^ 
(2)  the  oil  from  Messel,  near  Darmstadt ;  and  (3)  petra-  - 
leum  from  Alsace.  The  cost  of  the  Alsace  petroleum  is, 
however,  rather  greater  than  that  of  imported  petroleum  on 
which  the  duty  has  been  paid. 

The  oil  from  the  works  of  Saxony  and  Thuringia 
comprises  gas-oil  of  sp.  gr.  0-875,  heavy  oil  of  sp.  gr.  0  92, 
paraffin  residues,  &c.  The  gas-oil  has  been  successfully 
employed  for  making  carburetted  water-gas  at  Brussels 
but  the  oil-gas  works  absorb  nearly  the  whole  production.  . 
The  heavy  oil  is  used  as  boiler-fuel  in  the  navy,  but  trial 
showed  that  it  was  nearly  as  good  as  the  gas-oil  for  the 
production  of  carburetted  water-gas.  The  Messel  works 
deal  with  a  shale  which  yields  6  to  10  per  cent,  of  tar, 
from  which  gas-oil,  heavy  oil,  and  paramn  are  obtained. 
Trials  were  made  at  the  Brussels  gasworks  of  German  oils 
and  American  petroleum.  The  blows  (periods  of  air-blast) 
were  of  three  minutes'  and  the  runs  (periods  of  gas-making) 
of  six  minutes' duration.  CTiukering  occupied  about  15  minutes 
twice  daily.  The  cost  of  labour  has  been  computed  on  the 
assumption  that  there  are  needed  for  the  production  of 
50,000  cubic  metres  of  gas  in  24  hours,  one  foreman,  four 
gas-makers,  two  firemen,  who  will  also  attend  to  the  coke 
elevator,  two  boiler-men,  two  engine-men,  and  three 
labourers.  The  wages  of  these  men  amount  to  61*9 
marks  per  diem,  or  1  •  24  marks  per  1,000  cubic  metres  of 
gas  made.  <  tther  fixed  charges  per  1,000  cubic  metres  are: 
— boiler-fuel,  0-25;  purifying  material,  0-21;  wages  for 
purification,  0'20;  maintenance  and  sundry  expenses, 
0-70  mark.  These  charges  and  the  wages  amount  to  a 
total  of  2-60  marks  per  1,000  cubic  metre-;.  The  Brussels, 
trials,  then,  give  the  results  shown  in  the  annexed  table.    If" 
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the  duty  be  added  to  the  eo-t  of  American  petroleum,  the 

j    -  from   that  oil,  becomes 
jnrr.        .  is  marks. 
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II. jt  of  carburetter!  water-gas  appeara  from  the  table 

i  i  the  cos!  of  coal-gas  whin  coal  is 
cheap     In    !  as   was   made  at  ;i  large  German 

factory  tor  26-61   marks  per   1,000  cubic   metres;  but   in 

I  tl it,  owing  to  dear  coal,  »a-  50-07  marks.     In 

buretted  water-gas  would  compete 
witl.  coal  gas.  A-  a  nil.-,  however,  only  B  to  10  p.-r  cent 
•  •f  the  total  production  of  cu--  would  be  carburetted  water- 
gas,  and  its  candle-power  would  be  about  IT  in  order  that 
dure  might  be  lG-esndle  gas.  The  oil  required  for 
tli.  production  of  this  proportion  of  carburetted  water-gas 
ra  about  five  large  Gere  rks   would  be  equivalent 

to  the  present  total   oil   production   of  the   country,  and 
therefore  Ihe  adoption  of  that  pi*  on  an  extensive  scale 
timnlate  the  native  "il  Industry,  which  i-  at  present 
confined  to  a  few  cent 

In  England,  ■  '  water-gas  is  made  solely  by  the 

Lowe  system     The  Dellwikwati  rm  (this  Journal, 

.'.'.'.'i  and  rii  i.  in  which  carl to  acid 

un.  d  in  place  of  the  ca  le  ol  the  produce 

dnrii  air  blasting,  has  not  been  applied  to 

the  production  of  carburetted  water-gas, becnase  ilu'  pro- 
needed  fbi  heating  the  carburetting 
.oi.l  superheating  chambers  in  which  the  oil  la  gasifii  .1  \ 
non-illuminating  wntei  ■■-  may,  however,  be  mixed  with 
coal-gas,  and  the  requisite  illuminating  power  be  given  to 
the  mixture  bj  i  niene.  But  such  a  mixture  would 

oontain  mon  carbonic  oxide  than  a  mixture  ol  coal  gas  and 
carburetted  water  gas.     Hy  the  ordmari    water  gas  p 

:.i.  oi  ihe  beating  value  "i  the  coke  is  expended 
dnnngthe  times  ol  the  air-blast,  and  onlj  27  pel  cent  is 
Utilised  i."  gas  prodm  lion  ;  in  the  Dellwik  proa  --  ihe  pro- 
portions are  revei  led,  for  7 1  pet  cent  of  the  beating-value  of 
tin  '  togas  making.    The  mean  enm- 

ples   "i    Dellwik   «  in  i  gas,    made    at 
\\  .ii-i.  in  in  ihe  author's  preaeni . .  wa  -  :  — 

v.ils.  Per  Cent 

n  rdrosjan u 

10*4 

Methane 

•  .1  sulphur,  ii.  1  hvdrogi  n a' J 

Oirgcn ri 

Nfti      ■     bj  dim  5-4 


The  bed  of  fuel  in  the  Dellwik  generator  i-  only  1-J 
metre-  deep,  whereas  about  3  metres  is  the  curdoniary 
depth  in  the  ordinary  generator. — J.  A.  B. 

Explosive  Mixture*  of  Gases  in  Thin  Layers,  Inflathma- 
bilitu  of.  F.  Kmicli.  \Ionat.-b.  furChem.  1898, 19,  [6], 
299- 
K\ii...-ivk  mixtures  of  gases  are  allowed  to  flow  slowly 
between  two  small  glass  plates, through  which  very  fine  wires 
are  fused  so  as  to  be  just  level  with  the  surfaces  of  the 
plates.  The  distance  between  them  can  be  varied  and 
accurately  measured.  When  this  distance  is  smaller  than  a 
certain  value,  a  spark  passed  between  tin-  wires  fails  to 
ignite  the  gas.  This  distance  may  therefore  be  taken  as  a 
measore  of  die  inflammability  of  the  mixture.  In  this  way 
il  is  found  that  the  most  inflammable  mixtures  of  the  g 
investigated,  have  the  following  compositions  : — 

Hydrogen,  l  voL  -  oxygen,  l  vol. 
Hydrogen,  1  vol.  +  chlorine,  2  vols. 
Methane,  l  vol.  -  oxygen,  8  vols. 

Carbon  monoxide.  2  vol-.  +■  oxygen,  1  .ol.  (moist). 

The  inflammability  increases  nearly  in  proportion  to  the 
pressure  of  the  gas.  In  the  case  of  carbon  monoxide  and 
oxygen,  the  inflammability  increases  rapidly  with  the 
amount  of  aqueous  vapour  present  (up  to  5  per  cent  bj 
vol unict,  and  thereafter  more  slowly. — T.  E. 

Furnace  for  Burning  Sugar  Cat  son. 

1..    Genie  Civil,  Nov.  6,  1897,  12  j   Proc.  Civil  Eng.  132, 

T3],  34. 

'In k  author  found  by  t  xperiments  that  for  each  (on  of 
crushed  per  hour,  tlnr.'  should  be  in  the  fin  a  >.p 

m.  (131 — 589  sq.  ft.)  of  In  i  :  0-a  sq.  in.  (2-l.'i 

-  |  ft)  of  (Ilium.  \  an  a  for  a  height  of  2.'>— :iti  in. 
(82— 98  ft.);  and  U'.'i  Bq.  m.  (5'5  sq.  fl.)  of  grate  area. 
Tubulin  boilers  are  preferred  ....  account  of  ih.ir  ■ 
ing  power  and  economy  of  fuel;  and  the  difficulty  of  their 
being  unsuited  for  a  variable  consumption  of  steam,  is  sur- 
moiiiii.'.l  li\  placing  a  large  reservoir  of  steam  and  sratet 
oi  er  each  boiler. 

The  following  conditions  are  given  as  I  i  the  beat 

results: — The  furnace  should  hare  as  urge  an  arch  a*  pos- 
sible, and  ill-.,  a  very  strong  draught.  The  gases  and 
Haines  should  be  well  oombined  before  they  reach  tli I 
boilers.  A  separate  supplementary  furnace  should  he  used 
bi  burning  wood  or  straw. — a.  S. 

Silicon,  Electrical  Resistance  of  Crystallised.     Le  Roy. 

l.'KI.-etli.  lien,   1898,  15,   101. 

Tut-  author  ha-  found  that  crystallised  graphitic  silicon, 
which  .'.in  easirj  be  compressed  into  the  form  of  rods,  is  ib. 
h.  si  substitute  for  the  long,  thin  metallic  resistances  usually 
employed  in  thi  on  of  electrical  beating  apparatus. 

Ii-  i  stance  has  not  yet   been  accurately  deter- 

mined, but  it  seem-  to  depend  to  a  very  large  extent  on  the 
fineness  of  thi  powdered  silicon  and  on  the  pres- 
sure and  temperature  employed  whilst  manufac- 
tured into  rods.  B}  varying  these  conditions,  rods,  1. 
a  cross  section  of  I"  nun.  and  a  length  of  7ji  cm.,  can  be 
made,  the  i  ol  which  vai  eu  25  and  I 
ohms,  whilst  the  resistance  of  similar  rods  of  carbon  and 
in  sllvei .  is  aboul  0- 15  and  0-00085  obm. — I.  S. 

Incandescence    Mantles    of   Commerce,    E rumination 

K.  Hun/.     Zeils.  Anal.  Chci  37,  [8],  504— 584. 

|\  ..  previous  paper  ( this  Journal,  1898,  -17s)  it  was  shown 
that  tin-  illuminating  power  of  mantles  made  ol  H'j  p:trts  of 
Thi).  and  1  purl  of  (  •<>■  m-  not  influenced  hi  the 
addition  of  up  to  1  |M-r  cent.  ■■!  N.l.t ),.  I.i»_<  > ,.  .u  tftjO 
from  H'2  to  1  per  cent,  of  /.n  )_.,  while  the  influence  ol  II  M 
than  0-9  per  cent,  of  Zr<  >_.  was  doubtful.  Continuing 
these  experiments  exhaustively,  the  author  quol 
Dumber  of  results,  which  bear  out  the  following  cou- 
clnsions,  (In  each  case  "  thoria-ceria "  implies  the  abeva 
mixture  of  99  I)  : — (1.)  The  addition  of  less  than  0*9  per 
cent,  of  ZrOj  to  the  thoria-ceria  docs  not  influence  the 
illuminating  power  (which  brings  /ri  i  into  line  with  the 
othef  oxi  .  When    up   to  9  ]  \  l  i  ' 
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La/1,,  or  YtJl,  is  admixed  with  the  thoria-ceria,  the 
illuminating  power  is  not  injured,  but  about  2  per  cent,  of 
ZrO.,  lowers  it  slightly.  (3.)  In  presence  of  greater  pro- 
portions of  the  added  oxides,  the  illuminating  power  is  almost 
always  lower,  a  high  proportion  of  NdX)3  or  Yt20;(  being 
more  injurious  than  a  similar  proportion  of  ZrO.,  or  La..'  >3. 
The  following  is  an  abstract  of  the  results  obtained  at  this 
point,  the  italicised  lines  giving  the  British  equivalents  in 
candle-power,  hourly  consumption  of  gas  in  cubic  feet, 
and  candle-power  per  cubic  foot  : — 


Composition  of 
Mantle. 


Maximum 
illuminating 

Power : 
Hefner  Units. 


Hourly  Gas  Consumption 
in  Litres. 


Total. 


Per  Hefner 
Unit. 


Thoria-eeria 95  ) 

Zirconia 5> 

Thoria-ceria SO  | 

Zirconia 203 

Thoria-ceria 95  ) 

Neodymia 5J 

Thoria-ceria SO ) 

Neodymia 20 ) 

Thoria-ceria 95) 

Lauthana 5)' 

Thoria-ceria 80  ) 

Lauthana 20  J 


43 
37'8 

123 
t'3 

2-9 
8'7 

50 

105 
»"7 

2'l 
n'a 

66 
S8'1 

120 
4  2 

1-8 
rs'S 

40 
SS'l 


73 

6yi 


54 

47's 


143 
s'o 


3-6 
TO 


135 

47 


1-9 

13' 6 


121 
t'4 


2-3 

JO'S 


.     95  1 
. .       5  > 

62 

sys 

126 

2-0 
it'3 

..     80) 

33 

33'i 

121 
4*- 

32 
T9 

Effect  of  Varying  the  Proportions  of  Thoria  and 
Ceria. — To  prepare  pure  ThO.,,  thorite  was  decomposed  by 
HCl,  and  the  solution  was  treated  with  ILS  and  oxalic  acid 
as  usual.  The  precipitated  oxalates  were  digested  with 
ammonium  oxalate  ;  the  solution  was  diluted  largely, 
allowed  to  stand  some  time,  and  filtered;  the  oxalates  were 
repreeipitated  by  acidifying  the  filtrate  with  HCl,  and  were 
converted  successively  into  the  oxides,  sulphates,  hydrates, 
:ui<l  rhlorides.  The  diluted,  weakly-acid  solution  of  the 
chlorides  was  precipitated  with  thiosulphate,  the  precipitate 
was  redissolved  in  HCl  and  repreeipitated,  after  which  it 
was  redissolved  in  HCl  ;  the  hydrate  of  thorium  was  pre- 
cipitated by  ammonia  and  converted  into  nitrate  solution 
containing  14  "5  per  cent,  of  ThO™.  Pure  cerous  nitrate 
solution  was  also  prepared,  and  from  these  solutions,  mixed 
in  various  proportions,  mantles  were  made.  The  mantles 
were  burned  25 — 50  minutes  before  testing.  The  following 
is  an  abstract  of  several  tables  of  results,  the  British  equiva- 
lents being  interpolated  as  in  the  foregoing  table  : — 


Composition  of 
Mantle. 


Hourly  Gas  Consumption 
Illuminating  in  Litres. 

Power : 

Hefner  Units. 


Total. 


Per  Hefner 
Unit. 


Pure  thoria y 

Pure  ceria j 

_ l_ 

Thoria 99"9> 

Ceria 0"1> 


2-6 
s's 


2-0 


130 
4-<5 

50 
o's 

125 

4'4 

61 
O'i 

115 

4-o 


6*'; 
3-7 


Composition  of 
Mantle. 


rhoria 99'8) 

"eria 0'2J 


Illuminating 

Power : 
Hefner  Units 


41 
H6m4 


Hourly  Gas  Consumption 
in  Litres. 


Total. 


Thoria. 
Ceria . . 


99-5) 
0-5J 


62 

sy6 


129 


133 

4*7 


Per  Hefner 
Unit. 


...     99      | 

n 

6i's 

Thoria 98     ) 

....    2  ; 


Ceria  . 


101 
S'S 


Gl 

5.r  7 


Thoria 

...     97     ) 

:::  1  } 

ttt'Q 

Thoria. 
Ceria  . . 


90    ■)  11 

10    j  o-7 


101 
S'S 


s-i 

8-0 


2'1 

■14' 6 


1-4 

17-8 


1-7 
15' 3 


101 
3'S 


101 
3'S 


1-7 
4fS 


101 
3'S 


9-5 
8-7 


1 

8-4 
7-4 

101 
3'S 

1111 
3'S 

12 

33 

31 
O'S 

2-2 

103 
3'6 

48 

O'S 

...     70     i 

Of  many  experiments  on  durability  the  following  may  be 
quoted.  A  mantle  containing  'J',1-9  parts  of  ThO,  and 
0-1  part  of  Ce03,  and  giving  at  the  beginning,  17  Hefner 
units  with  a  consumption  of  115  litres  of  gas  per  hour 
(15  caudles  with  4  cb.  ft.),  gave,  after  400  hours'  burning, 
9-3  units  with  116  litres  per  hour;  and  after  800  hours, 
7*5  units  with  114  litres.  A  mantle  of  99-5  parts  of 
ThO/3  and  0-5  part  of  CeO.:,  giving  at  the  outset  40  Hefner 
units  with  115  litres  per  hour  (35  2  candles  with  4  cb.  ft.), 
gave,  after  400  hours,  27  units  with  116  litres  per  hour; 
and  after  800  hours,  22  units  with  113  litres  per  hour. 
A  mantle  of  99  parts  of  ThO.,  and  I  part  of  peOs  gave,  at 
these  three  periods,  54  units  with  115  litres,  38  units  with 
116  litres,  and  32  units  with  114  litres. 

Where  the  amount  of  eeria  in  a  mantle  is  very  small,  the 
percentage  may  be  approximately  estimated  by  a  photometric 
test.—  H.  B. 

Incandescent  Spirit  Lamps.     .1.  fur  Gasbeleucht.  1898, 
41,  [37],  595—597. 

An  incandescent  lamp  is  described,  which,  when  consuming 
spirit  of  86  volumes  per  cent,  strength,  is  said  to  give  a  very 
powerful  light,  viz., on  the  average,  equal  to  71-3  Hefner 
lights  (about  62-5  English  standard  candles).  The  con- 
sumption of  spirit  averages  19-6  c.c.  per  10  Hefner  light- 
hours.  The  lamp  is  said  to  be  specially  suitable  for  lighting 
large  spaces  ;  it  has  no  wiek,  is  easy  of  manipulation,  and  is 
so  constructed  that  an  explosion  is  said  to  be  impossible. 

—J.  A.  B. 

Phosphorescent  Sulphides  of  Strontium,  Composition  of. 
J.  B.  Mourelo.     Comptes  Rend.  127,  [8],  372. 

See  under  XXIV.,  page  961. 

Blast-Furnace    Gas,   "  Simpler "   Motor    Using.      M.  A. 
Witz.     Iron  and  Steel  Inst.,  Autumn  Meeting,  1898, 

See  under  X.,  page  926. 
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Carburettea1  Water-Gas,  The  Chemical  Composition  and 
Technical  Analysis  of.  F.  II.  Farnshaw.  J.  Franklin 
Inst.  1898,146,  [3],  161. 

See  tinder  XXIII.,  intge  95.">. 

Acetylene,  Toxicological  Detection  of.  T).  Vitali.  BolL 
Chini.  Farm.  37,  440  ;  Ghem.  Centr.  1898,  2,  [9],  586. 

See  under  XXIII.,  page  954. 

PATENTS. 

Furnaces  and  Apparatus  for,  and  in  the  Recovery  and 
Purifyinc  of  Iron,  Metals,  Slags,Vinder  Tup  Ores,  and 
other  kinds  of  Wash  Products,  and  for  other  Purposes; 
Impts.  in.  YV.  J.  Clapp,  Birmingham.  Fug.  Pat.  13,388, 
June  15,  1898. 

The  claims,  four  in  number,  are  fur  "  improvements  in 
furnaces  and  apparatus  for  and  in  the  recovery  and  purify- 
ing of  iron,  metal,  slag,  and  cinder  tap  ores,  and  other  kinds 
of  waste  products."  Also  "  in  the  combination  in  a  furnace 
(having  two  fire  bridges,  also  claimed)  of  an  arrangement 
tor  charging  or  injecting  into  the  flame  a  limited  quantity 
of  lime  or  Other  purifying  agents  by  means  of  a  steam  jet 
or  jets,"  and  "  in  the  arrangement  for  charging  or  operating 
on  the  flam.-  as  it  enters  the  stack,  with  a  jet  or  spray  of 
steam  and  pray  of  water,  whereby  the  recovery  of 

various  by  products  [slag-wool,  Sec.]  from  the  Same  is 
effected,  and  explosions  in  the  slack  prevented." — YV.  G.  M. 

Hydrocarbon  Engines,  Improved  Process  for  Attaining  a 
very  High  Ignition  Temperature  in.  (>.  (  .  Dimoud, 
Liverpool.  From  A  Meyer,  Cannstatt,  Wurtemberg, 
Germany.     Eng.  Pat  19,642,  Aug.  25,  1897. 

'I'm.  inventor  claims  "a  process  for  attaining  a  high  ignition 
temperaturi — i.e.,  great  economy — in  hydrocarbon  engines, 
consisting  in  the  residual  products  of  combustion  being  left 
in  the  cylinder  by  a  premature  closing  of  the  discharge 
valve  and  compressed  to  20—30  atmospheres  (admission 
ire),  thereby  producing  an  ignition  temperature  of 
1,600  C.  for  the  purpose  of  igniting  a  mixture  of  air  and  I 
hydrocarbon  highly  compressed,  and  previously  heated  by 
the  waste  gases."— 4  '.  s. 

Oil  or  Similar  Burners,  Impts.  ,'„  and  relating  to.  T. 
Clarkson  and  The  Clarkson  and  Gape]  Steam  Car  Syndi- 
cate, Ltd.,  London.  Kng.  Pat  32,304,  Sept.  29,  1897. 
TiiEciii.i  i  imbinations  claimed  are:  a  vaporised  fuel  jet  and 
•uppl.  imentarj  ji  i  of  steam  oi  air,  with  an  "  inducing  tube  " 
or  mixing  chamber  |  a  regulator  for  automatically  controlling 
""■  'upplj  ">  fuel  and  strain  or  air :  a  concentric  jel  of 
vapour  and  steam  or  air,  to  deaden  the  reverberations  of  the 
in .luring  tube  ;  a  regulating  needle,  fitting  in  the  vapour  jel 
BOMle  and  bo  iped  so  as  to  be  easily  removed  for  cleaning  ■ 
irrangetnent  oi  the  burner  and  inducing  tube  in  Buch  a 
manner  thai  any  condensed  liquid  trickles  down  into  a 
collecting  trough  ;  an  easily  removable  vaporiser  provided 
with  gills  to  Increase  the  heating  surface,  and  hi  at.  ,1  up  by 
a  burner  of  special  shape  and  arrangement ;  a  shield  to 
prevent  the  flame  from  striking  back  to  the  fuel  supply  of 
the  burner;  special  forms  of  vaporiser  to  be  worked  by 
superheated  Bteam;  an  arrangement  for  " regulating  the 
peraturc  of  the  fuel  after  it  has  bees  vaporised  by 
passing  ii  through  the  steam  generator  heated  bv  the 
burner.'—  I     - 

Cote,  Impts.  in  the  Manufacture  and  Treatment  of.  J, 
Dnfrasne,  The  Moulinets,  near  Nant  Fran.,-.  I  ,,.'.  p«» 
21,747.  Sept.  38,  1897.  b 

To  increase  the  combustibility  of  coke  and  prevent  bad 
smell,  the  inventor  employs  "a  small  quantity  of  a  car- 
bonate, such  as,  for  example,  -  irbonata  of  soda  or  of 
potash,  oi  ol  carhonatoof  lime,  with  or  without  addition 
rbonatc  ol  soda  or  common  salt;'  cither  mixed  with  the 
coal  prei  ious  to  coking,  or  else  dissolved  in  the  water  used 
for  quenching  the  hot  coke  or  for  Bteepiog  the  already  cold 
coke.— C.  s. 


Gas  Producers,  Impts.  in.     G.  R.  Hislop,  Paisley.     Fog. 
Pat.  22,518,  Oct.  1,  1897. 

Tbk  improved  gas  producer  consists  of  a  brickwork 
chamber  having  a  central  narrow  solid  hearth  with  inclined 
gratings,  which  extend  to  the  side  walls  and  are  supported 
on  bearing  brackets  at  any  suitable  angle,  the  ash  and 
water-pan  chambers,  underneath  (he  said  grating-,  being 
in  communication — by  means  of  adjustable  grids  in  their 
doors — with  a  blower  for  forcing  air  or  steam  through  the- 
gratings. — C.  S. 

Gas,  Impts.  in  Apparatuses  for  Making.  J.  Fiddle.  Glas- 
gow. From  L.  <  >.  Tricliel  and  Ii.  Whit.is,  Oconto,  Wis., 
U.S.A.     Eng.  Pat  7427,  .March  28,  1898. 

The  essential  features  are  the  combination  of  initial  and 
terminal  gas-holders,  in  connection  with  a  supply  tank  and 
regulating  valve,  governing  the  rate  of  admission  of  gas- 
forming  material  (gasoline),  and  a  means  of  lilting 
the  initial  gas-holder,  thus  causing  a  vacuum,  in  conse- 
quence of  which,  air  is  drawn  in  through  a  perforated 
pipe,  and  becomes  impregnated  with  the  oil  vapour.  This 
lifting  is  effected  by  water  pressure  in  a  central  vertical 
pump  cylinder  within  the  initial  gas-holder,  the  pressure 

raising  a  piston  attached  to  the  head  of  the  said  holder. 
To  facilitate  the  impregnation  of  the  air  the  gasoline  is  fed  tu 
an  annular  chamber  situated  within  the  initial  ga- -holder 
The  bell  of  the  terminal  gas-holder  descends  as  the  gas  is 
drawn  off  for  consumption,  and,  in  so  doing,  causes  a  ball 
valve  to  open,  whereby  communication  is  established  with 
the  initial  holder,  the  bell  of  which  descends  by  its  own 
weight — the  water  pressure  having  been  released  auto- 
matically— and  discharges  the  lm-  into  the  terminal  holder 
until  the  ball  valve  is  automatically  closed  by  the  re-ascent 
of  the  latter,  the  descent  of  the  initial  holder  in  turn  re- 
opening the  valve  and  admitting  the  pressure  water  to 
actuate  the  pump  cylinder  anew.  A  steam  pipe  maintains 
an  even  temperature  in  the  water  seal  of  the  initial 
holder.— C.  8. 

Gas,  Impts.  in  the  Manufacture  of.  W .  I..  Wise.  London. 
From  A.  Piatti  and  Co.,  Rome,  Italy.  Fug.  Pat.  ssfs 
April  15,  1898. 

The  inventor  claims  the  substitution  of  bitumen  or  bitu- 
minous substances  for  colophony  in  the  specification  Eng. 
Pat.  2129  of  1897,  in  order  to  render  the  process  cheaper. 

-C.  S. 
Carbonic  Acid,  An  Improved  Process  for  the  Manufactun 

of,  and  Apparatus   therefor.     U.S.  Flworthy,  London. 

Eng.  Pat.  25,oii7,  Oct.  28,  1897 

A  CUPOLA  generating  furnace,  charged  with  some  form  of 
carbon,  is  connected  below  to  a  pipe  communicating  by 
valved  passages  to  a  series  of  three  hot-blast  stoves  of  the 
terative  type,  the  central  stove  being  a  superheater. 
The  generating  furnace  is  also  connected  from  it-  uppei 
part  to  two  oxidising  stove-  on  the  other  side,  filled  with 
refractory  material  coated  with  a  metallic  oxide,  snob  as 
Oopper  oxide,  the  two  stoves  1). ling  used  alternately.  \ 
the  carbonic  acid   is  to   be  free  from  nitrogen  or  other  nou- 

condensahle  gases,  the  apparatus,  after  tbe  regenecatiTC 

chamber-   have  been   highly    heated  and   the  carbon    in  tho 

furnace  well  ignited,  is  swept  out  bj  a  current  of  steam  or  of 
steam  and  carbonic  acid.     Superheated  steam  is  then  passed 

from  the  regenerators  through   the  ignited   carbon,  and  the 

mixture  uf  carbon  monoxide  and  hydrogen  is  passed  into 

one  of  the  two  highly  heated  oxidising  stove-,  where  the 
carbon  monoxide  is  converted  into  carbonic  acid,  and  tin 
hydrogen  into  water.  When  the  first  oxidising  stove  loses 
its  efficiency,  the  gases  are  passed  into  the  second  Btoi 

and  the  metallic   oxide   in   the    first    stove  is  reoxidised   by 
Ige    of  air  through,    the   production    of  carbonic  acid 
going  on  thus  continuously.-   I 

Automatically    Lighting    Gas,    A    A.       Composition    of 

Mutter  for,  and  for  otlur    Purposes.    S.    Uo-iii-ki  and 

Madame   Veuve  I..  Ducrulx  ( 10  e  M.   M.  Pierquin),  Paris. 

Eng.  Pat  7880a,  March  85,  1898. 

Hi  i  vus.ii-  alumina  i-  steeped  in   a  solution  of    platinum 

tetrachloride  in  four  parts  of  alcohol,  and  is  then  dried  at 
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about  1 20°  C.  This  composition  becomes  incandescent  under 
the  action  of  a  jet  of  gas,  which  it  ignites.  Besides  the 
application  to  automatic  gas  lighting,  the  composition  may 
replace  "  the  spongy  platinum  employed  in  apparatus  for 
purifying  the  air  for  hygienic  purposes." — E.  S. 

Carbide    of  Magnesium,    Impts.    in    the    Manufacture   of. 

J.  E.  T.  Woods  and  W.  A.  Byron,  both  of  London.    Eng. 

Pat.  14,780,  July  5,  1898. 
Carbide  of  magnesium  is  produced  in  a  crucible  or 
furnace  fed  with  a  mixture  of  fine  charcoal  and  magnesian 
limestone,  and  supplied  with  gas  from  a  gas-holder  and  air. 
The  apparatus  used  is  described  in  Eng.  Pat.  14,453  of  1898. 
The  gas  is  produced  by  passing  crude  petroleum  vapour 
over  hydrated  oxide  of  iron  heated  in  retorts  to  1,000°  F., 
whereby  the  oxide  is  reduced  to  spongy  iron,  which  is 
again  converted  to  oxide  by  passing  steam  over  it.  The 
gas  formed  in  the  reducing  process  consists  chiefly  of 
acetylene  and  marsh  gas  ;  that  formed  in  the  oxidising 
process,  of  acetylene,  marsh  gas,  and  hydrogen.  All  the  gas 
formed  is  conveyed  to  the  same  gas-holder  and  used  for  the 
production  of  the  carbide. — J.  A.  B. 

Calcium  Carbide,  Impts.  in  and  connected  with  the  Prepa- 
ration of,  for  Use  in  the  Production  of  Acetylene  Gas. 
YV.  J.  II.  Lazarus,  Duren,  Germany.  Eng.  Tat.  27,639, 
Nov.  24,  1897. 

Calcium  carbide  is  impregnated  with  paraffin  or  other 
indifferent  cementing  material,  and  is  then  pulverised,  and 
subsequently  compressed  into  cartridges.  The  carbide  in 
this  form  is  stated  to  be  impervious  to  atmospheric  moisture, 
but  to  be  attacked  when  placed  in  water. — J.  A.  li. 

Calcium  Carbide,  Impts.  in  the   Treatment  of,  whereby  the 

Conversion  of  same  into  Acetylene  Gas  may  tie   retarded 

without  the  Aidof  anu  Mechanical  Devices.     G.  Dillberg, 

Sydney,  X.s.W.  '  Eng.  Pat.  15,21*,  July  11,  1898. 

Granulated   carbide   is    stirred    into    a    molten  or  liquid 

plastic  composition,  such  ar,  a  mixture  of  naphthalene   and 

resin,  and  the  composition  is  then  placed  in   a  mould  and 

compressed.     Hard  cakes  are  thus    formed,   and    may    be 

dropped  into  water;    the  generation    of  gas   will  then   be 

retarded   according    to   the    quality   and    quantity   of    the 

retarding  mixturo  added  to  the  carbide. — J.  A.  B. 

Acetylene  Generating  Apparatus,  Impts.  in.     E.  Henriquez, 
Brussels.     Eng.  Pat.  15,020,  July  8,  1898. 

An  annular  water  tank  is  divided  into  two  superposed  com- 
partments ;  a  pipe  provided  with  a  valve  connects  the 
bottom  of  the  upper  compartment  with  the  lower  part  of 
the  lower  compartment.  The  central  well  is  closed  at  the 
top,  and  forms  the  generator,  in  which  a  basket  containing 
carbide  is  placed.  Water  flows  from  the  lower  compartment 
to  a  pipe  extending  upwards  in  the  generator  and  overflows 
on  to  the  carbide.  The  parts  are  so  proportioned  that  the 
water  overflows  only  when  the  additional  head  of  the  water 
in  the  upper  compartment  is,  by  opening  the  valve,  added 
to  that  of  the  water  in  the  lower  compartment.  The  gas 
generated,  if  not  wholly  consumed,  forces  water  back  into 
the  upper  compartment,  and  stops  further  production. 

—J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  in.     H.  Dant,  Nurem- 
berg, Germany.     Eng.  Pat.  16,090,  July  23,  1898. 

In  a  cistern  of  water  is  placed  a  reservoir  closed  at  the  top, 
and  having  near  its  base  perforations  which  permit  the 
access  of  water  from  the  cistern.  Attached  to  the  top  of 
the  reservoir  are  several  cylinders  containing  vessels 
charged  with  calcium  carbide.  The  inlet  pipes  to  the 
cylinders  are  at  different  levels,  so  that  the  water  floods  one 
cylinder  before  it  enters  a  second.  A  cooler,  in  communica- 
tion with  the  reservoir,  is  placed  above  the  latter.— J.  A.  B. 

Acetylene  or  other  Gases,  An  Improved  Apparatus  for 
Generating  and  Supplying.  E.  Barnard,  Christchurch, 
Hants.     Eng.  Pat.  19,319,  Aug.  20,  1897. 

A  reservoir  of  carbide  is  supported  by  the  crown  of  the 
bell  of  a  gas-holder.     A  rod,  passing  through  the  bottom 


of  the  reservoir,  strikes  the  bottom  of  the  gas-holder  tank 
when  the  bell  descends,  and  causes  carbide  to  be  expelled 
from  the  reservoir  into  a  basket,  which,  at  the  position  in 
which  the  bell  is,  when  the  carbide  is  expelled,  is  slightly 
above  the  level  of  the  water  in  the  tank.  The  basket  is 
supported  by  the  bell,  and  the  continued  descent  of  the 
latter  causes  it  to  enter  the  water,  whercupou  the  carbide 
within  it  generates  acetylene,  which  causes  the  bell  to  rise. 
When  the  bell  again  descends  owing  to  consumption  of  the 
acetylene,  the  expulsion  of  carbide  from  the  reservoir  and 
generation  of  acetylene  are  repeated. — J.  A.  B. 

[Acetylene"]  Gas  from  Carbide  of  Calcium,  Portable 
Apparatus  for  Producing.  E.  Windham  and  E.  Fry, 
both  of  London.     Eng.  Pat.  20,537.  Sept.  7,  1897. 

A  tube  having  at  its  lower  end  a  gas-tight  plug,  through 
which  the  gas-exit  pipe  passes,  is  divided  into  two  chambers 
by  a  removable  diaphragm,  through  which  passes  a  narrower 
tube  terminating  below  in  a  needle  valve.  The  lower 
chamber  contains  carbide  ;  the  upper,  water,  which  passes 
to  the  lower  chamber  through  the  needle  valve,  which  is 
operated  by  means  of  a  screwed  cap  at  the  upper  end  of 
the  tube.  In  another  construction  the  diaphragm  is  fixed,. 
and  access  of  water  to  the  needle  valve  is  prevented  when 
the  pressure  of  the  generated  gas  causes  the  flexible  face 
of  a  small  vessel — into  the  interior  of  which  the  gas  enters — 
to  bulge  outwards. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Producing. 
E.  C.  Chardirj,  Paris.  Eng.  Pat.  21,372,  Sept.  17,  1897. 
A  tubular  water  receiver  encloses  a  smaller  carbide 
receiver,  from  which  a  gas-exit  pipe  passes  through  the 
upper  end  of  the  water  receiver.  In  the  upper  end  of  the 
latter  there  is  an  air-inlet  valve,  which  admits  air  to  replace 
the  water  used.  The  action  of  the  apparatus  is  stopped 
by  closing  this  air-inlet  valve.  The  water  passes  through 
a  perforation  in  the  base  of  the  carbide  receiver,  and  its 
passage  is  stopped  automatically  when  the  pressure  of  gas 
in  that  receiver  rises.  The  apparatus  is  intended  for  use 
on  vehicles. — J.  A.  B. 

Acetylene  Gas,  Improved  Apparatus  for  the  Generation  of. 
C.  J.  Bailey  and  J.  H.  Xicklin,  both  of  Manchester. 
Eng.  Pat.  22,918,  Oct.  6,  1897. 

A  wvter  container,  to  the  base  of  which  is  screwed  a 
carbide  container,  feeds  the  latter  with  water  through  a 
narrow  pipe,  the  upper  orifice  of  which  is  provided  with 
a  valve  operated  by  an  adjusting  screw  outside  the  con- 
tainer. The  lower  orifice  of  the  pipe  is  surrounded  by 
a  perforated  cylinder,  and  in  one  form  of  the  apparatus 
the  water  passes  first  into  a  vessel  within  this  cylinder 
and  reaches  the  carbide  as  it  overflows  the  vessel,  The 
generated  gas  passes  direct  from  the  top  of  the  carbide 
container  to  a  burner. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  the  Production  of. 
C.  Guy,  Ivry-la-Bataille,  France.  Eng.  Pat.  24,707, 
Oct.  25,  1897. 

A  receptacle  containing  pulverulent  carbide  is  placed  above 
a  chamber  containing  water.  The  gas  which  is  evolved  in 
this  chamber  jwhen  carbide  falls  into  the  water,  inflates  a 
flexible  pouch  with  which  the  chamber  is  connected.  The 
inflation  of  the  pouch  is  caused,  through  suitable  levers,  to 
close  a  slide  valve  between  the  carbide  reeeptaele  and  the 
chamber,  and  thereby  to  stop  the  passage  of  carbide  to 
the  latter.  The  valve  is  opened  when  the  pressure  of  the 
gas  diminishes,  and  the  pouch  becomes  partially  deflated. 
Safety  devices  and  purifiers  are  provided. — J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  relating  to.  V.  Mare- 
chal,  A.  Moreau,  and  L.  Garein,  all  of  Paris.  Eng.  Pat. 
29,405,  Dec.  11,  1897.  (Under  Internat.  Convention.) 
A  capillarv  tube,  through  which  water  passes  from  a 
water  receiver  to  a  carbide  receiver,  is  traversed  by  a  wire 
which  protrudes  below  the  lower  outwardly-flared  extremity 
of  the  capillary  tube,  and  prevents  lime  becoming  deposited 
within  and  choking  the  latter.  The  water  drips  from  the 
wire,  and  carries  with  it  any  deposit  at  the  extremity  of  the 
tube.— J.  A.  B. 
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Aentylene  Gat,  An  Improved  Process  ami  Apparatus  for 
the  Production  and  Purification,  of .  U.  Walker,  Dublin. 
Eng,  Pat  1852,  Feb.  22,  1898. 
A  MixiiKEuf  carbide  and  a  solid  acid,  such  ais  oxalic  acid, 
is  placed,  with  or  without  addition  of  chalk,  in  e  lead 
. .  ggel,  in  which  are  paddles  attached  to  a  spindle,  which  is 
t«d  by  means  ol  an  external  handle.  Water  is  intro- 
duced through  a  pipe  which  enters  near  the  top  of  the 
vessel.  Another  pipe  conveys  the  evolved  gas  to  the 
lower  pari  of  a  vessel  containing  water,  above  which  are 
support  'I  crystals  of  sulphate  of  iron,  with  or  without 
copper  turnings.  The  gas,  after  passing  through  these 
crystals,  is  led  to  the  bottom  of  a  vessel  containing  water, 
through  which  it  passes,  and  i-  then  conveyed  to  a 
gasometer.  The  use  of  a  solid  acid  in  place  of  a  fluid  one, 
or  compressed  carbonic  arid,  is  said  to  be  le-s  dangerous  to 
those  using  the  apparatus. — J.  A.  11. 

Acetylem    lamp,   improved.      W.  P.  Thompson,   London. 

I'n.in   II.  Bee,  St.  Denis   (Seine),   France.      Eng.    Pat 

8016,  April  4,  1898. 
WniiiN  a  rvoir  is  placed  a  vessel  the  upper  part 

of  which  i-  packed  with  carbide  and  is  closed  at  the  top  by 
;i  lid,  through  which  a  gas-exit  pipe  passes.  Through  the 
partition  between  the  upper  and  lower  parts  of  the  carbide 
vessel  passes  a  tube  filled  by  a  wick,  and  al-o  a  narrow  tube 
terminating  near  the  upper  part  of  the  carbide  chamber. 
The  lower  part  of  the  vessel  is  open  at  the  bottom,  and 
water  from  t1  •  ■  reservoir  reaches  the  wick,  ascends  the 
same,  and  i  ttacks  the  carbide  until  the  gas  evolved  is  in 
..  ,,i  the  demand,  when  the  surplus  gas  passes  down 
the  narrow  tube  and  drives  the  water  away  from  the  wiek. 
Thereupon  thi  evolution  of  gas  cases  until  the  surplus  gas 
en  consumed. — I.  A.  li. 

loetofau  Oat  Generators,  Imjits.  in.     F.  A.  Kieffer.  l'aris. 
Eng.     Pat.     11,261,     May    17,    1898.      (UndM    Internal. 

(    oll\elltion.) 

Si  i  in  the  crown  of  the  bell  of  a  gasholder  is  a  hopper 
:  lining  carbide,  which  is  fed  into  the  water  in  the  tank 
,lt  fl,  boldei  through  a  conical  valve  operated  bp  a 
,.,„!  attached  I  i  an  annular  float,  The  valve  is  opened  when, 
owing  to  the  descent  of  the  bell,  the  float  is  supported  by 
the  water,  and  i  losed,  when,  owing  to  the  rise  of  the  bell, 
the  Boat  is  carried  bj  the  rod.— J.  V.  B. 

Acetylene    das,    Iwpt*.    in    Apparatut  for     Producing. 

O.  Ernsl  and    V.  Philips,  both  of  Hochst-on-the-Maine, 

Germany.     Bug,  Pat  12,610,  Job 
A  BKU.  gasholdei  floats  in  the  annular  apace  between   the 
tank  walto.and  a  gas-collecting  vessel  immersed  in  the  tank. 
Within  the  gas-collecting  vessel    is  a  generating  vessel,  of 

which  tin    boit is   removable  and  aceessible  from  the 

space  below  the  bottom  of  the  tank.  When  a  box  contain- 
ing carbide  is  placed  in  the  generating  vessel,  and  the 
I  ,,„  is  9I  cue, i  to  the  latter,  a  valve  in  a  pipe  at  the  top 
01  ,|,,  g,  ,,,    ,  -~ei  i-  automatically  raised,  and  allows 

watei  to  flow  from  the  gas-collecting  vessel  to  the  carbide. 
The  generated  gas  passes  through  a  pipe  hading  from  the 
vessel  to  the  gasholder  bell,  A  valve  hi 
this  pipe  is  closed  automatically  when  the  bell  has  rUcit 
nearly  to  its  full  height ;  the  gas  then  accumulates  in  the 
eoDtcrmg  vessel  until  it  depresses  the  level  of  the  water 
therein,  below  the'  inlet  to  the  generating  vessel,' and  thus 
pli  of  water  and  the  generation  of  gas, 

—J.  A    II. 

Acetylene,  Impls.  m  Apparatut  for  Producina.  W.  P. 
Thompson,  London.  From  II.  Sex,  St  Denis,  France. 
I         P       i  1,197,  June  27,  1898, 

Two  w  <>•  rators  are  attached  to  the  outside  of  the  bell  of  a 
gasholder  and  move  with  it  Water  is  supplied  from  the 
gasholder  tank  to  thi  gi  n<  ratoi  .  •  ithet  separately  or  simul- 
taneously, through  a  pipe  provided   with  a  three-way  cock. 

The  carbide  i-  taini  d  id  tl  i      i  .  iii  ropei  | 

boxes  with  lateral  perforations,  and  thewatei  enters  at  the 
base  when  the  bell  of  the  gasholdei    descends  so  thai  the 
a  .come  below  the  level  of  the  water  in  the  gas- 
holder tank.— .1.  A.  li. 


Acetylene    Gas.    Impts.     in     Apparatus    for     Generating. 

H.  H.  Lake,  London.  F'rom  La  Compagnie  Continentalc 
d'lncandesceiice  et  de  t'hauffage,  Brussels.  Fing.  l'at. 
14,71:1,  July  4,  1898. 

A  TipPBT  attached  to  the  bell  of  a  gasholder  strikes  against 
a  lever  when  the  bell  descends,  and  effects  the  discharge  of 
the  carbide  contained  in  a  small  bucket  into  a  shoot  leading 
into  a  generating  vessel  containing  water.  A  train  of  the 
small  buckets  is  revolved  BO  that  each  bucket  is  brought  ill 
turn  over  the  shoot,  and  thus  continuous  operation  of  tin- 
apparatus  in  accordance  with  the  movement  of  the  bell  of 
the  gasholder  is  secured.— J.  A.  B. 

Hansen  Gat  limners  [Incandescence],  An  Improvement  in. 
J.  Moeller,  Westminster.  From  <  >.  Kern,  l'aris.  Fng. 
Pat.  30,s:u,  Dec.  80,  1897. 

An  improvement  on  Kern's  F^ng.  Pat.  294  of  1897  (this 
Journal,  1898,  566),  which  showed  a  burner-tube  iu 
the  form  of  two  truncated  cones  tapering  towards  each 
other.  "  It  has  been  found  that  the  efficiency  of  a  tube 
is  greatly  enhanced  by  making  its  taper  not  uni- 
form," but  gently  curved.  "  following  the  outline  of  a 
hyperbola,  so  that  the  interior  of  the  tube  is  in  the  form  of 
a  hyperbolic  spindle  or  solid  of  revolution  formed  bj  the 
revolution  of  a  hyperbola  round  the  axis  of  a  tube."  In 
this  improved  burner  the  inner  perforated  cylinder  is  sur- 
mounted by  a  button  "  of  good  conducting  metal,"  instead 
of  by  a  conical  cup.  and  on  the  top  of  the  button  there  is 
fixed  a  disc,  a  little  smaller  in  diameter  than  the  mouth  of 
the  outer  cylinder,  and  having  its  edge  serrated,  resembling 
a  toothed  wheel.  The  copper  loop-support  for  the  m 
is  replaced  b\  ilic  ordinary  crutch-support.  The  two  con- 
centric cylinders  may  alternatively  taper  towards  the  top. 
The  claims  are: — '*  1,  An  incandescence  gas-burner  tube 
made  in  the  form  of  a    hyperbolic    spindle    substa 

described.  2.  The  combination  .if  a  tube  such  as  is  above 
referred  to  with  a  burner  comprising  an  outer  easing, an 
inner  perforated  screen,  a  button  thereon,  and  a  disc  having 

a  sella  fid  edge    .    .    .    ." — II.  B. 

Burner  I  for  Incandescent  tins  Lighting,  Impls.  in.     li.  11. 

Lake.  London.  From  A.  Armellini  and  K.  Kerbs.  Milan. 
I      ;    Pat  10,1  10,  May  8,  I  - 

In  the  Bnnaen  burner  claimed,  the  annular  aperture  at  the 
top,  at  which  combustion  takes  place,  is  perfectly  free, 
instead  of  being  covered  with  a  grating  or  gauze.  There  is 
only  one  air-cnti  ai  tci .  both  bathe  interior  of  the  gas-burner 
and  for  the  space  between  the  mantle  and  chimney.  The 
air  does  not  enter  horizontally,  bid  vertically,  through  an 
annular  space  between  the  gas-supply  nozzle  and  the  outer 
tube.  The  burner  tube  consists  of  two  concentric  tubes. 
The  inner  one,  which  is  the  Bunsen  burner  proper, 
from  a  point  just  above  the  gas  nozzle,  and  the  gas,  on 
,  no  i  in"  i  i.  .haw  -  in  one  portion    of  th  ly  from  the 

annular  space,  the  second   portion   rising  outside  it   to  the 

e\-.  i  no  of  the  mantle.     A-  to  the  dimensions  of  the  tabes, 

"  the  air-conduits  arc  so  arranged,  and  are  of  such  sections, 
thai  a  maximum  draught  of  air  may  be  produced  outside 
the  incandescence  mantle,  without  creating  a  differen 
pressure  between  the  interior  and  the  exterior"  of  the 
mantle,  and  the  ••  burner  is  constructed  in  such  a  manner 
at  to  enable  the  pressure  produced  by  the  current  of  air  t.. 
be  directly  utilised  upon  the  combustible  mixture." — II.  1!. 

Burnert  for  Gat  Lighting  bylncandescence,  Impts.  in.     I-'. 
.nd  The  Daylight  Incandescent    Mantle  Co.,  Ltd., 
Lot,, Ion.     Ftic.  Pat  12,779,  June  7.  : 

Tm   base-  of  the  burner,  whereby  it    i~    .secured    to  tin-  gas- 
supply  pipe,  i-   provided,   as  usual,  with  a  conical  no 
Inning  at  it-  upper  end  the  usua  :  plate,  through 

which  the  combustible  gas  passes.     Surrounding  the  nozzle 

ontracted  above  to  a  hollow  truncated  i 
and  provided  with    small    lateral   air-inlets.      An    oi 
or    bell   surrounds   and   surmounts    the    upper    part    of  the 

trune.o.  ,1 "an  a-  t.i  leave  BO  annular  space  of  suitable 

dimensions"   between  the  latter  an. I    the    lower    part  of    the 

former.   The  out  i  cone  is  surmounted  by  the  usual  bun 
tube.      By  this  arrangement  the  air  is  admitted   to   the   gas 


Oct.  31, 1898.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


911 


in  two  instalments — through  the  air-inlets  ami  through  the   | 
annular  space.     There  are   claimed  the   use  of  the  hollow 
truncated  cone  and  the  Bunseu  burner  as  described. 

— H.  B. 

Incandescent  Gas  Burner*,  Impts.  in  or  relating  to.     A.  J. 

Boult,   London.     From    G.    Deliu,    Brussels.     Eng.   Pat. 

14,454,  June  30,  1898. 
The  burner  is  intended  for  use  without  a  chimney.  It 
consists  of  a  Bunsen  tube  oi  mixing  chamber,  having  adjust- 
able air-openings  near  its  base,  and  closed  at  the  bottom  by 
means  of  an  arched  plate.  The  gas-supply  jet  does  not 
enter  the  tube,  but  is  fixed  concentrically  a  short  distance 
below  the  arched  bottom,  and  the  latter  has  a  central  per- 
foration of  greater  diameter  than  that  of  the  gas  jet.  The 
gas,  on  entering  the  mixing  chamber,  is  stated  to  produce  a 
rotary  motion,  and  hence  a  thorough  mixing  of  the  gas  and 
air.  At  about  two-thirds  of  the  distance  up  from  the  bottom 
of  the  mixing  chamber  there  is  fixed  a  horizontal  screen  of 
gauze  or  perforated  metal,  and  a  similar  screen  covers  the 
mouth  of  the  burner.  The  mantle,  suspended  from,  a  wire, 
rests  on  a  funnel-shaped  ring  surrounding  the  burner  mouth. 
The  claims  are  for  the  complete  burner  and  the  arrangement 
of  the  gas  jet  relatively  to  the  mixing  chamber  as  described. 

— H.  B. 

Mantles  for  Use  in  Incandescent  Gas  Lighting,  Impts.  in 
or  relating  to.  A.  F.  B.  Gomess,  South  Kensington. 
Eng.  Pat.  22,327,  Sept.  29,  1897. 
A  process  for  "  stiffening  "  mantles.  According  to  one 
way  of  carrying  out  the  invention,  the  burnt-off  mantle  is 
coated  with  a  weak  solution  of  gutta-percha,  india-rubber, 
or  similar  gums,  and  over  this  coating  collodion  is  applied. 
According  to  the  second,  and  more  preferable  method,  the 
finished  mantle  (i.e.,  after  it  has  been  stiffened  as  at  present) 
is  treated  by  applying  the  aforesaid  coating  over  the 
collodion.  The  use  is  disclaimed  of  gutta-percha  alone  or 
of  collodion  alone  (see  Eng.  Pat.  11,195  of  1887,  this 
Journal,  1888,  617),  the  use  of  the  combination  only  being 
claimed. — H.  B. 

Mantles  for  Incandescent  Lights,  Impts.  in  and  connected 
with.  E.  Skriwau,  Vienna.  Eng.  Pat.  23,287,  Oct.  11. 
1897. 
Claim  : — ''In  and  connected  with  mantles  for  incandescent 
lights,  forming  the  thread  by  which  the  mantle  is  suspended 
with  a  metal  core  [metal  wire,  such  as  iron,  uicke',  copper, 
silver,  and  their  alloys]  covered  with  asbestos." — H.  B. 

Incandescence  Bodies  for  Illuminating  Purposes,  Improved 
Manufacture  of  A.J.  Boult,  London.  From  Chemische 
Fabrik  von  Max  Jasper,  Bernau,  near  Berlin.  Eng.  Pat. 
30,145,  Dec.  20,  1897. 

The  claims  cover  the  manufacture  of  an  incandescence 
body  by  "  immersing  an  incandescence  body,  either  in  a 
burnt  or  unburut  condition,  in  a  solution  containing  an 
alcoholic  and  an  ether  organic  compound  of  silicon,  and 
subjecting  the  body,  after  immersion,  to  heat,  so  as  to  form 
silicon  dioxide."  For  the  organic  silicon  compound  "  com- 
pounds with  esters  and  alkyls  are  preferable.  Alkyls  of 
silicon  are,  however,  less  suitable  than  silicic  esters  produced 
by  the  action  of  silico-chloroform  (SiHCl:1)  on  alcohols,  or 
by  the  treatment  of  methyl,  ethyl,  amy],  or  other  similar 
alcohols  with  silicon  chloride  (SiCl4)."   -H.  B. 

Incandescent  Illuminating  Bodies,  Process  for  Manu- 
facturing Durable.  A.  Koch,  Bernau,  Prussia.  Eng. 
Pat.  13,504,  June  17,  1898. 
There  is  claimed  a  process  for  manufacturing  incan- 
descence bodies  by  combining  with  the  method  described  in 
Eng.  Pat.  30,145  of  1897  (see  previous  abstract)  a  "  pre- 
paratory process,"  consisting  of  making  a  thoria  mautle. 
This  mantle,  either  before  or  after  burning  off,  is  then 
treated,  according  to  the  patent  referred  to,  with  organic 
compounds  of  silicon  and  an  alcoholic  cerium  solution. 
There  is  also  claimed,  "  in  connection  with  the  manufacture 
of  incandescent  bodies  in  general,  a  preparatory  process," 
consisting  of  making  a  thoria  mantle. — H.  B. 


Mantles  for  Incandescence  Gas  Lights,  Process  for  the 
Manufacture  of  Self-igniting.  L.  Stoecklin,  Miil- 
hausen,  Alsace.  Eng.  Pat.  6860,  March  21,  1898. 
The  impregnated  mantle,  before  burning  off,  is  dipped  into 
an  alkaline  bath  (e.g.,  ammonia,  caustic  soda),  and  is  then 
washed  till  free  from  the  alkaline  salts  produced,  aud  dried. 
The  head  of  the  mantle  is  then  dipped  into  a  concentrated 
platinum  or  iridium  solution,  but  only  so  far  that  the  solu- 
tion is  absorbed  up  to  the  seam,  and  it  is  at  once  dipped 
into  ammonia  to  precipitate  the  Pt  or  Ir  and  prevent  its 
soaking  up  too  far.  After  washing  and  drying,  the  head  of 
the  mantle  may  be  slightly  impregnated  with  paraffin  to 
prevent  the  loss  of  Tt  or  Ir,  or  the  mantle  may  be  bdrned 
off  aud  stiffened  as  usual.     The  process  is  claimed. — H.  B. 

Incandescent    Bodies  for    Gas   Lighting,   An    Improved 
Method   of,    and    Apparatus   for    Forming.     \Y.  H.  A. 
Sieverts,  Hamburg-Uhleuhorst.    Eng.  Pat.  12,356,  June  1, 
1898. 
"  The  object  of  this  improved   method  is,  in  the  first  place, 
to  form  a  firm  and  foldless  shield  or  ring  at  the  apex  of  tht 
incandescent  body."     The  burner,  carrying 
the  mantle  to  lie  treated  (which  has  been 
burned  off),  is  rotated  while  a  jet  of  oxy- 
coal    gas-    or  other  suitable  hot  flame  is 
applied    externally    to    the   apex   of    the 
mautle.     In    this    way   a    strong   ring    is 
formed    and   the   folds  produced    by    the 
asbestos  thread  disappear.     The  shaping 
is  best  effected  when  the  burner  carrying 
the  mantle  is  itself  burning.     The  method 
is  also  used  for  treating  the  lower  edge  of 
the  mantle  ;  the  inwardly  directed  jet  flame 
causes   the  mantle  to  soften  aud  contract, 
so  that    it   clings    closely  to    the   burner 
head,    aud    then    appears    as  in  the  illus- 
tration. 

The  method  of  applying  the  jet  flame  to 
the  rotating  body  is  claimed,  and  there  is 
described  and  claimed  an  apparatus  for 
rotating  the  mantle,  consisting  of  an 
upright  fixed  Bunseu  tube,  surrounded  by 
a  socket  which  may  be  rotated  by  a  rope 
pulley  or  toothed-wheel  gearings.  The 
burner  carrying  the  mantle  is  slipped  down  over  the  Bunsen 
tube  uutil  it  rests  upon  a  plate  at  the  top  of  the  socket,  so 
that  when  the  socket  rotates  the  burner  turns  with  it. 

—II.  B. 

Incandescence    Oil    Lamp.     Improved.     K.    Reicbel,    St. 

Petersburg.  Eng.  Pat.  11.444,  .May  19,  1898. 
Is  a  circular-wick  lamp,  provided  with  the  usual  three  air- 
supplies,  there  is  placed  within  the  annular  space  formed  by 
the  outer  and  inner  wiek-tubes  a  long  sliding  tube,  secured 
to  the  wick  at  its  upper  end  by  means  of  projections,  so 
that  as  the  sliding  tube  is  raised  or  lowered,  the  wick  accom- 
panies it.  The  deflector  or  baffle  is  attached  to  a  long 
spindle  passing  axially  down  the  inner  wick  tube  and  con- 
nected with  a  ratchet  and  pinion,  so  that  the  baffle  may  be 
raised  or  lowered.  By  means  of  a  nut  at  the  lower  end  of 
the  spindle  and  a  plate  projecting  from  the  above-mentioned 
sliding  tube,  the  latter  is  so  connected  with  the  spindle  that 
it  necessarily  follows  the  upward  motion  of  the  same, 
whereas  when  the  spindle  is  racked  downwards,  the  sliding 
tube  does  not  accompany  it,  but  can  only  be  moved  down  by 
pressure  upon  a  separate  rod.  Tbe  baffle,  which  serves  as 
mixing  chamber,  consists  of  "  an  adjustable  broad  ring  and 
of  an  adjustable  slightly  curved  plate  placed  over  the  said 
ring,  leaving  an  annular  aperture  between  the  two." 

When  the  lamp  is  to  be  lit,  the  pinion  wheel  is  turned  so 
as  to  screw  up  the  baffle  some  distance  above  the  burner  top, 
at  the  same  time  raising  the  wick.  The  plate  which  projects 
from  the  sliding  tube,  stops  the  ascent  of  the  wick  at  just  the 
correct  level  for  use.  The  wick  is  lighted,  the  baffle  is 
screwed  down  so  that  it  may  get  heated,  and  is  ultimately 
screwed  down  till  close  to  the  wick,  when  the  luminous 
flame  changes  to  the  Bunsen  flame,  and,  burning  within  the 
baffle,  issues    through   the   annular   aperture   against    the 
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mantle.  The  above  arrangement  of  paits  and  the  complete 
lamp  arc  claimed. — H.  B. 

Incandescent  Oil  Lamps,  Jm/its.  in.     L.  R.  A.  Morel.  Paris. 

Eng.  l'at.  21,202,  Sept.  15,  1897.     Under  Internal.  <  'onv., 

July  28,  1897. 
A  patent  referring  to  modi6ed  construction-  of  burner 
lops,  of  which  four  arc  illustrated.  Tin-  claim  is  for  "an 
incandescent  hydrocarbon  lamp  burner  provided  with  means 
whereby  air  i-  admitted  or  restored  to  the  Same  in  Mich 
manner  as  to  prevent  the  flame  firing  back  to  the  wick,  and 
in  particular,  with  meant  i  essentially  of  two  or 

more  deflectors  [i.e.,  cape  surrounding  the  wick-tubes],  and, 
intermediate  annular  air  space-  (wither  without  intermediate 
admission  of  air  thereto),  .-o  disposed  (eoneentrically)  as  to 
direct  air  currents  on  to  the  outer  surface  and  upper  edge  of 
the  wick,  one  of  the  air  currents  being  vertical  and  the  other 
sensibly  horizontal." — II.  B. 

Electric  Furnace*  [Carbides,  A<.]  ;  Tmpts,  in  and  relating 

to.     G.   L.   1 'aimer  and  K.  Williams,  Trowbridge,  Wilts. 

Eng.  Pat,  16,029,  July  22,  1898. 

Claim  l  is  for  "  the  combination  with  an  electric  furnace" 

(shown  in  box  form,  mounted  on  wheels  running  on  rails) 

"of  a   feed   box   or  vessel   containing  the  charge"  (which 

can  be  lowered  on  to  the  open  furnace  below,  and  so  receive 

heat   therefrom),   "adapted    to    be   heated    by   the    heat 

generated  in  the  furnace,  during  the  treatment  of  a  previous 

fc  .     •■  :i.  The  improved  process  for  manufacturing 

calcium  carbide,  or  for  smelting  ores,  reducing   "\ides.  and 

like  [purposes  by  electricity, consisting  essentially  in  utilising 

the  heat  generated   in  the   furnace,  during   one  final  heating 

operation  for  nivim:  preliminary  heat  to  the  charge,  which 


is  about  to  be  introduced  into  the  furnace  for  the  next  final 
heating  oi>er.ition,  by  means  of  apparatus,  such  as  shown  b\ 
the  drawings." — J.  C.  1!. 


III-DESTRUCTIVE  DISTILLATION. 
TAR  PRODUCTS.  Etc. 

Coke  Ovens,  nnd  Ammonia  as  Jit/Product.     B.  Terne. 
J.  Franklin.  Inst.  146,  [2],  127—137. 

Tin:  production  of  coke  with  the  recovery  of  bv  -products 
has  been  instituted  by  two  large  companies  in  the  United 
.-.  The  first  ovens  of  the  Otto-Hoffman  system  wen 
constructed  in  1895,  in  the  coke  department  of  the  <  ambrin 
Iron  Company,  Johnstown,  IV,  and  very  satisfactory 
results  have  been  reported.  The  Semet-Solvay  system  has 
taken  a  firm  foothold  in  the  United  States;  there  being  in 
operation  at  the  present  time  25  ovens  at  Byraouse,  N.V.  : 
85  at  Sharon,  Pa., and  50  at  Dunbar, Pa.;  in  course  of 
erection]  120  ovens  at  Birmingham,  Ala.,  180  at  Wheeling. 
W.  Va.,  and  10  ovens  at  Halifax,  N.S.  In  reality,  th) 
Solva)  Compan)  lias  been  the  pioneer  of  this  industry,  the 
first  ovens  having  been  built  in  18'J2.  There  are  about 
15,000  beehive  ovens  in  existence  in  the  United  State-. 
and  although  their  abolition  means  the  annihilation  of  a 
very  large  capital,  it  is  simply  a  matter  of  calculation, 
whether  the  interest  on  the  capital  required  for  building 
new  ovens,  is  greater  or  less  than  the  profits  corresponding 
to  the  increased  yield  of  coke,  and  represented  by  the  value 
of  the  by-products.  The  following  table,  taken  from 
Mineral  Industry,  1895,  Vol,  IV..  jil'.  gives  the  comparative 
costs  between  the  old  and  Ue»  ] 1  -  ; — 


Kind  of  Oven. 

(terns. 

Not  recovering  By-Prod-                                                           run:  By-Pn 

Beehive. 

Bernard.    Coppsa.    ,,' 

Simon- 
earves. 

Seiiiot- 

Bolvar. 

Wnfftn.n, 

- 

300 
]     1-78 
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68  ' 
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0047 
0-32" 

0-307 
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■J-  in 

,;- 

■I:! 

17,860 
0-102 

cot 

n:i7j 
0-372 

1,000 

2'25 

7:. 
44 

0*119 

0-250 

0'309 

1.000            I  160 

•I-Jil            S-31 

7'*                 75 
48               So 

14004        124800 

0124          0337 

h-270          u-390 
0-394           0  727 

0-394            0'19J 

7.-, 

40 
110,400 

0-29S 

0-688 
0-580 
0-15S 

2.7.--I 

29 

::■ 
If 

0-Sli 
0*530 

3,000 

4-0 

7.-. 
25 

75.000 
,1  Mb 

o-m 
o'sn 

0'530 
0-063 

MM 

70 
34 

UMQt 

0390 

o-tss 

0-135 

•flo 

n 
n 

0-39U 

1  iiitpui  ,.f  coke  per  iin>  >     (fel 

Number  ol   ovens  requh 

■  I  tons  ol  oaks  pet 

Cost  ol  plum  to  produce) 
Iihi  1                                   Dol». 

daj 1 

and  ,i,  precbv  / 
tiMii  per  ton  oj  coke  ..  S 
ke  nnd  tiy -^ 
product-  per  ton   of  >       m 

Totnl  01                    f  coke 
.  t    bv*prodi 

■  per  ton  ol  coke. .       „ 

o-aso 

i.-l.-v 

Brom  the  yields  of  ooke  from  the  different  ovens  shown 

in  above  table,  it  will  appear  that  the  beehive  requires  1  •  .'>4 
ton-  of  COal  tO    make  a  ton  of  coke,  whilst    the    oven-  saving 

by-products  require   1  '88   tons,     rhe  nine   of  disposable 

not   included  in  1  We  figures  given,  depending  upon 

Local  1 litioiih.  bin  under  any  circiim-lan ■•  Dot 

--th. in  80  cents  per  t >f  eoke.    Adding  tin-  value 

t.i  thai  "i   lbs  "th'  1    by-products,  it   1  >  the 

eoal  ol  coke  in  the  bj  product  oven  does  not  exceed  the 
cost  ol  the  ooal  fron    a  hieb  il  is  made. 

ll„    15,000  bee!  ivi  a  capacity  of  78,750  ions 

pet  day,  ai  a  co-t  ol  per   day,  whilst    the  same 

quantity  in  the  improved  Otto  oven  would  ooal  10,237  dole. 
per  day,  or  in  the  Bemet-Solvaj  system,  4,795  dole.  Tin- 
conclusion  of  the  officials  of  the  1  ambria  Iron  Works, 
respecting  the  comparative  working  of  different  retort  ovens 
i-,  ih.it  thi  raj  system  is  80  per  cent  quicker  in 

lion  th.in  anj  of    it-   competitors.      II-  -     vay 

t  ompan}  ol  Sj  rtl  thai  t  single  oven  will  produce 


2,000  ion-  of  eoke  from  Pocohontas  coal, or  1.C00  tons  from 
t  onnellsvillc  coal.  In  one  year.  The  Pittsburg  coal  has 
given  an  average  of  from  18  to  22  lb.  of  Sulphas 
ammonia  pel  ton  of  coal.  Taking  an  average  of  90  lb., 
the  daily  lot-  by  the  use  of  tin  1  listing  beehive  oven- 
re  presenti  over  2,000  tons  ol  sulphate  of  ammonia. 

A  most  important  step  for  another  source  of  ammonia 
has  been  made  by  Mond.  who  found  that  nearly  100  lb 
of  sulphate  ofammorj  s  1  onld  be  rei  overed  per  ton  of  fuel 
from  the  1  -i  -.  bj    introducing  together  with  tin 

superheated  air  required  to  hum  the  fuel  in  the  prodv 

tOM    ol    Stl  .1111    to    every    Ion    of     fuel    consumed.      Tin 

rar  P  '  ompanj  of  Syracuse  hss  erected  ■  plant 

of  eight  M011, 1  producers  al  it-  storks,  replacing  the  ni 

nthe  steam  plant  and  elsewhere.  The  production  of 
fuel  gas  with  the  recovers  oj  ammonia,  is  said  to  yield  a 
return  of  25  pet  cent,  profit  on  the  capita]  Invt 

A  comparatively  new  source  for  ammonia,  at  present 
exclusively  lor  the  benefit  of  the  fanner,  ha-  been  created  by 
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the  utilisation  of  garbage,  producing  a  fertiliser.  The  pro- 
cesses may  in  the  main  be  classified  as  three  distinct 
methods: — (1)  The  extraction  of  the  grease  by  hydro- 
carbons or  the  naphtha  process.  (2)  The  acid  process. 
Dissolving  the  crude  garbage  in  sulphuric  acid,  and,  after 
the  removal  of  the  grease,  transforming  the  whole  mass  at 
once  into  "  superphosphate."  (3)  The  steam- rendering 
process,  commonly  known  as  the  Arnold  process.  The 
extraction  process  by  naphtha  has  proved  to  be  unprofitable, 
owing  to  the  high  price  of  the  material  and  the  unavoidable 
losses.  The  cities  of  Buffalo,  Detroit,  Milwaukee,  and 
vSt.  Louis  are  working  under  the  Merz  naphtha  system,  but 
their  methods  have  been  so  modified  that  in  reality  they 
constitute  a  steam-rendering  system.  The  most  extensive 
plant  is  that  at  the  works  of  the  New  York  Company 
situated  at  Barren  Island,  in  New  York  Bay.  The  daily 
accumulation  of  garbage  of  the  two  cities  is  varying  form 
1,000  to  1,500  tons,  depending  upon  the  sensor,  of  the  year. 
In  New  York  the  gathering  is  done  by  the  street-cleaning 
department ;  in  Brooklyn,  by  contract.  Iu  both  places  the 
material  is  loaded  on  scows,  which  are  towed  down  to  the 
island.  The  material  is  taken  by  a  conveyor  to  the  top  of 
the  digester  room,  where  it  is  distributed  to  the  digesters  by 
means  of  swivel  spouts.  A  digester  is  filled  with  a  9-ton 
charge  in  five  minutes.  Powerful  condensers  have  been 
erected  for  the  escaping  gases  from  the  digesters  and  the 
dryers.  The  liquors  from  the  digesters,  which  were  formerly 
allowed  to  go  to  waste,  are  now  passed  through  a  150,000- 
gallon  triple-effect  evaporator,  built  by  the  Sugar  Apparatus 
Company  of  Philadelphia,  under  the  Lillie  patents.  Utilising 
the  garbage  of  the  two  cities,  2,400,000  lb.  of  ammonia  are 
added  annually  to  the  gain  of  ammonia  in  form  of  fertiliser 
available  to  the  soil. — D.  B. 


Petroleum  Industry  of  Galicia,  The. 
Soc.  Enc.  3,  [7],  870- 


—  Kouindjy.     Bull. 
-879. 


The  article  is  a  resume  of  a  paper  by  N.  J.  Tantukoff, 
published  in  the  Zap.  imp.  russ.  techn.  obschtsch.  1898, 
[2],  1.  Two  of  the  largest  refineries — those  of  Dzieditz  and 
Mariampol — have  recently  erected  plant  for  continuous  dis- 
tillation, the  Groling  and  Estlander  system  being  employed 
at  the  last-named  works.  In  this  apparatus  the  heat  of  the 
eliminated  fractions  is  utilised  for  warming  up  the  crude 
oil,  thus  facilitating  the  recovery  of  petroleum  spirit  in  the 
•first  stages  of  the  process.  The  steam  superheater,  being 
situated  in  the  distilling  apparatus,  enables  the  temperature 
of  the  steam  to  be  raised  by  20D.  The  fractions  between 
0-750  and  0'880  are  classified  as  petroleum,  and  the 
remainder  on  redistillation  yields  10  per  cent,  of  petroleum 
spirit,  10  per  cent,  of  petroleum,  30  per  cent,  of  merchantable 
oil  (burning  oil),  and  50  per  cent,  of  lubricating  oil. 

The  commercial  brands  of  oil  are :  Salon  oil,  sp.  gr. 
0-800 — 0-805;  standard  oil,  0-805 — 0'815;  burning  oil, 
0-820 — 0-830  ;  and  seven  marks  of  lubricating  oil,  ranging 
in  viscosity  between  4-4  and  30,  flashing  point  137° — 200°, 
and  sp.  gr.  0'8335— 0-915. 

Working  with  the  Zaloziecki  method,  the  author  (Pan- 
tukoff)  determined  the  percentage  of  paraffin  iu  petroleum 
"goudron"  from  Komaninsk,  and  obtained  the  following 
results  : — ■ 


Ethyl-arnyl  Alcohol 
Mixture. 


Volume. 

10  :  10 
V5  :  10 
5      :10 


Paraffin. 


Per  Cent. 
14-3 
4-9 
2-1 


Meltinj?  Point. 
80°— 85°  C. 
35°— 40"  C. 
45°— 50°  C. 


At  Mariampol  the  paraffin  in  the  residues  is  recovered  by  / 
■artificial  refrigeration  ;  but  in  other  works  the  residues  are 
stored  in  barrels  embedded  in  earth  until  the  winter  season, 
when  the  necessary  cooling  is  effected  by  the  natural  tem- 
perature of  the  air.  At  Lipinsky  the  residue  is  placed  in 
iron  tanks,  the  paraffin  being  skimmed  off  as  it  solidifies  on 
the  surface. — C.  S. 


Petroleum  Oils,  Polarisation  Values  of.  P.  Soltsien. 
Zeits.  fur  otfentl.  Chem.  4,  464;  Chem."  Centr.  1898,  2, 
[6],  455.  (See  also  this  Journal,  1898,  569.) 
Of  two  samples  of  vaselin  oil  from  a  naphtha  of  Romany 
(Baku),  one,  a  yellowish  oil  with  blue  fluorescence,  sp.  gr. 
at  15°  C,  0-8675,  showed  a  rotation  of  +  1°  1' in  a  200-mm. 
tube;  whilst  the  second,  a  white  oil  with  blue  fluorescence, 
sp.  gr.  at  15°  C,  0-862,  gave  a  rotation  of  +  1°  6'. — A.  S. 

Phenols,   Action   of  Bromine    upon,   in    the   Presence    of 
Aluminium  Bromide.      F.   Bodrouse.     Uull.  Soc    Chini 
1898, 19,  [16—17],  756. 

See  under  XXIV.,  page  963. 

Mineral  Oils  :   Use  of  Acetylene  in  Flashing-Point  Jests. 

P.  Wolff.     Chem.  Rev.  Fett-  u.  Ilarz-Ind.  5,  [7],  139. 

See  under  XXIII.,  page  949. 

IV.-COLOUEING  MATTERS  AND  DYES. 

Myrticolorin :   The    Yellow    Dye    of    Eucalyptus   Leaves. 

Henry  G.  Smith.  J.  Chem.  Soc.  1898,  73,  697—701. 
Thk  leaves  of  Eucalyptus  macrorhyncha,  the  "  red  stringy 
bark  "  of  New  South  Wales,  and  the  ordinary  "  string  bark 
tree  "  of  Victoria  (Australia),  contain,  under  favourable 
conditions,  10  per  cent,  of  a  yellow  colouring  matter,  to 
which  the  author  gives  the  name  Myrticolorin,  and  which  is 
readily  extracted.  When  purified  by  recrystallisation  and 
extraction  with  ether,  it  is  of  a  pale  yellow  colour,  almost 
insoluble  in  cold,  and  not  readily  in  hot  water.  It  dissolves 
in  alkalis  with  a  yellow  colour,  and  gives  yellow  and  green 
colorations  with  lead  acetate  and  ferric  chloride  respectively. 
It  softens  at  179°,  and  melts  at  185°.  When  dried  at  130° 
it  possesses  the  formula  C^H^O^.  When  boiled  with  dilute 
sulphuric  acid,  it  is  hydrolysed,  quercetiu  and  a  glucose 
being  produced.  The  latter  was  a  syrup  which  reduced 
Fehling's  solution,  was  readily  decomposed  by  yeast  and 
yielded  an  osazone  which  softened  at  170°  and  melted  with 
slight  decomposition  at  1 80°  when  slowly  heated,  but  which 
melted  with  rapid  decomposition  at  190°  when  quickly 
heated.  This  behaviour  is  the  same  as  that  of  the  osazone 
of  galactose.  Myrticolorin  is  therefore  a  new  glucoside  of 
quercetin,  intermediate  between  osyritrin  (C.,-HM017)  and 
viola  quercitrin,  C.:;-Ho60ls. 

In  colour,  melt'ing  point,  reactions  with  reagents,  and 
dyeing  power,  no  difference  could  be  detected  between 
Osyritrin  and  Myrticolorin. — T.  E. 

Dimethylaniline,  Formation  of,  by  the   Action  of  Brom-  or 
lod-Benzene    and    Phenol   on     Dirnethylumiiie.      B.   N. 

MensehutkiD.     J.  russ.  phvs.-chem.    Ges.  30   243 251  ■ 

Chem.  Centr.  1898,  2,  T7],"478. 

1.  Action  of  Brom-  and  lod-Benzene  on  Dimethylamine, 

As  a  consequence  of  the  reaction  discovered  by  Lellman 
(this  Journal,  1887,  605)  between  iod-  or  brom-benzene  and 
piperidine,  the  author  sought  to  carry  out  Hoffmann's  amine 
synthesis  with  aromatic  compounds.  He  worked  with 
dimethylamine,  because,  like  piperidine,  it  is  one  of  the 
strongest  organic  bases.  The  following  method  was  most 
successful : — 1  pait  of  iodide  or  bromide  and  2 — 3  parts  of 
dimethylamine  were  heated  in  a  short  closed  tube  in 
L.  Meyer's  air  bath  for  5 — 6  days  at  250° — 260°  G,  about 
15  per  cent,  of  the  iodide  entering  into  the  reaction.  In 
the  end-product,  after  removal  of  the  dimetliylamine  and 
separation  of  the  iodide  or  bromide  by  water,  &c,  the  di- 
methylaniline salt  was  identified  by  its  melting  point, 
solidifying  point,  iodine  or  bromine  content,  and  by  analysis' 
and  qualitative  reactions. 

2.  Action  of  Phenol  on  Dimethylamine.—  Dimethylaniline 
was  formed  by  heating  one  part  of  phenol  with  one  part  of 
dimethylamine  for  60 — 84  hours  at  250D  C.  It  was  observed 
that  after  expelling  at  60"  C.  the  dimethylamine  from 
the  products  of  reaction,  a  further  quantity  could  be 
separated  by  the  addition  of  caustic  soda.  This  is  ascribed 
to  the  formation  of  a  hitherto  unknown  pheuolate  of 
dimethylamine,  (CH3)2NH  .C6H3OH,  which  the  author 
proposes  to  investigate  more  closely. 


;<1  I 
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In  view  of  the  high  price  of  dimethylamine,  the  author 
recommends  the  following  improved  method  of  prepara- 
tion : — A  solution  of  loo  grins,  of  caustic  soda  in  4  litres 
of  water  is  heated  nearly  to  boiling  in  a  C — 7  litre  tlask,  and 
75  grin*,  of  pulverised  Ditrosodimethylaniline  chloride  added, 
together  with  some  sine  shavings.  The  tla>k  is  provided 
with  an  inverted  condenser,  at  the  end  of  which  i*  fitted  a 
Peligot's  (J  '"'"  containing  75 — luo  c.c.  of  concentrated 
hydrochloric  acid.  The  amine  formed  is  Bet  fr<  bj  the 
caustic  soda,  and  i*  then  absorbed  by  the  acid.  The  }  ield  of 
the  dimethylamine  -alt  i*  nearly  theoretical.  The  salt  is 
mixed  with  powdered  quicklime,  the  mixture  beiug  follov  i  d 
in  pieces  of  quicklime)  in  b  tube  60  cm.  long,  closed  it  one 
end,  which  is  then  heated  in  an  ordinary  comhustion  furnace, 
the  dimethylamine  being  oollected  in  a  receiver  cooled  by 
ice. — A    S 

Benzidim  /'/•  \tufft  in  the  Printing  Industry,  Application 
,,/',  during  the  last  Fifteen  Yean,  ti.  Mem.  Zcits. 
angew.  Chem.  1808,  [89],  B97. 

St  <  undi  i  \'I.,  page  92( i. 

Coal-Tar  Dyestuffs,  Detection  of  Arsenic  in;  £V  of  the 
Microbiological   'Reaction  for  the.     G.  Morpurgo  and  A. 

Hrunner.     terr.  Chem.  Zeit.  1,   167;  •  hem    CentS 

1898,  2,  [7],  505. 

Set  under  XXIII.,  page  954. 

PATENTS. 

Colouring  Matters,  Neto  [Yellow t  Orange,  and  Browi 
Production  of,    from   Paradinitrodibenzyldisulpho  Arid. 
T.  R.  Bbillito,  London.    Prom  J,  B.  I  ieigy  and  1  So.,  Basle; 
Switzerland.     Eng.  Pat.  18,990,  Aug.  17, 1897. 

p-DlNlTRODIBBNZVL     (ililiilrndiphciiy  I  ethane  I      di*  ill  phonic 

,  id,  hi  the  dyestuff  formed  from  it  by  the  action  of  caustic 
solution  at  so  ('.,  reacts  iu  caustic  soda  solution  with 
the  following  compounds: — o-,  m-,  and  p-phenylene-  ami 
tolylenc  diamines,  benzidine,  methylbanndine,  tolidine, 
ethoxyhenzidine,  dianisidine,  diamidostilbene,  diamidostil- 
bene  disulphonic  acid,  l  l-naphthylenediamine,  o-,  >«-,  and 
p-  amidophenol  and  -cresol,  p  amidoaalicylic  acid,  debydro- 
thio-p-tolnidiuc  sulphonic  acid,  1'rimuliii,  dehydrnthio- 
m-xylidine     sulphouic     acid,    dehydrothiopsoudocumidine 

■ulphonic  in  -id.   the  Bulpl ic   acids  of  the  tbiohenzenylio 

bases,  which  are  obtained  by  the  action  of  sulphur  upon 
mixtures  of  aniline,  p-toluidme,  m-xylidine  or  pseudocumi- 
dine,   the    sulphonie   arid   of   amidobenzenyl-o-amidotbio- 

phenol,   and  aniline  and   its   h ologues,  as  o-,  m-,    and 

p-toluidiiic,  xylidine,  comidine,  and  their  nitro  compounds. 

For  example,  *-'i  kilo*,  of  sodium  n-dinitrodibenzyl  disul- 

pbonste  and  11  kilos  of  p-phenylenediamioe  are  dissolved  in 

i  tree  of  boiling  water  and  are  treated  with  5o   kilos,  of 

caustic  soda  solution  at  50    B.     A.  thick  brown  paste  is  thus 

Formed,  which  is  neutralised  with  hydrochloric  acid,  and  the 

ipitate  I*  filter- pressed  and  dried. 

The  compounds  ] luced,dy.  inted  cotton  yellow, 

.. ran;.'  and  brown,  (in  o\;datinn  In  alkaline  solution,  they 
arc  changed  into  dyeetuflk  of  more  yellow  or  greenish- 
yellow  shades.  S  similar  result  i*  obtained  also,  in  the 
of  the  dyestuff  formed  hy  the  action  of  caustic  soda  at 
I     ..n  uxlii linitrodibcnsy  1  disulphi 

The  compounds  derived  from  p-amidophenol  give,  on 
alkylatlon  or    benzylalion,   dyestuffs    which    are  Fast    to 

alkali,       I      B 

i      miring  Matteri  [Blue,  Bluish-Qreen],   Productii  I 
1     Levin  teic  and   Levinstein    Ltd.,  Manchester. 
1897. 

Th i-  is  supplementary  to  Eng.  Pat.  18,876  of  1897  (this 
Journal,   I  rihes    the    preparation    of 

li>.h'-.'  sulpl  during  p-dinitro- 

Btilbene  disulphonic  acid,  and  the  formation   ol   dyestuffs 
from   the  former.      The  oxidation  of  the  dluitrostilbcne 
disulphonic  acid  is  carried  oul   bj  dissolving    12  kill 
the  sodium  salt   in  'J.m>  litre*  of  water,  and  running  inn 
solution  of  a  kill  ifam permanganate  with  vigorous 

;i:  nhout  .'.  —  In     ( '.     The   liquid   i-    tl 
mt.  i.d  from  manganese  dioxide, and  tin-  tiltr.it.  i 


with  acid  and  evaporated  to  dryness.  The  sodium  p-nitro- 
benaaldehyde  o-siilphonate  forms  a  yellow  crystalline 
powder  very  soluhle  in  water.  For  ino-t  technical  pur- 
poate,  however,  it  i*  not  neo  SSBTl  to  separate  the  substance 
in  a  solid  Btate,  as  the  solution  may  be  directly  condensed 
wiih  alkylated  aromatic  amine*,  l-'or  the  preparation  of  a 
dyestuff,  5  kilos,  of  the  sodium  salt,  dissolved  in  50  litre*  ot 
water  and  11 '5  kilos,  of  etbylheu/ylaiiilini'  Mtlphouic  acid. 
slightly  acidified  with  sulphuric  acid,  arc  cohohatcd  for 
12  hours.  The  mixture  is  then  diluted  with  several  times 
it*  volume  of  water,  sulphuric  acid  i*  added,  and  the  leuco 
i*  oxidised  with  the  theoretical  quantity  of  lead  per- 
oxide. After  filtering  from  lead  sulphate,  the  filtrate  is 
made  alkaline  with  ammonia  and  evaporated  until  the 
Dyestuff  separates  out.  which  is  then  filter-pressed  and 
dried.  It  forms  a  bluish-green  powder,  with  a  coppery 
lustre,  is  easily  soluble  in  water,  and  dyes  animal  fibres 
from  an  acid  bath  a  bluish-green  shade  Fast  to  alkali*. 

—T.  A.  L. 

Colouring  Matters  (JShodaminea)  and  Intermediate  Pro- 
ducts ;  Impts.  in  and  relating  t<>  til,  Production  qf, 
G.  B.   hllis,   London.     Prom   La    *.. ■•  t.    Chimique  dies 

I   Bines   du    Kliuiic.  aneieiiueiiient    Gillian]    P.  Monnet   ct 

(artier,  Lyons.  France.     Bag.  Pat.  19,785,  Aug.  27.  IQ97 

I'ii  i  ii  vt  vi.fi  ii  vi.].  ■   acid  condenses,  in   most    cases   unaided 

by  condensing  agents,  with  m-amidophcnols  and  their  alkyl 

derivative*. 

\t    a    loll    temperature  the  aldehyde  reacts   in  its  labile 
form^ 


.     II 


.(IK  HI 


'\    CO   / 

yielding  compounds  of  the  formula — 


(I 


c„h,< 

\  CO  / 


.    II 


OH 


which,  at  higher  temperatures,  condense  with  phenols  and 
amines,  giving  leuco  compounds  of  colouring  matters, 

A  trimethyl-Bhodamine  dyestufl  i*  thus  obtained:  — 
1*6  kilos,  of  methyl-m-amidopheno]  are  dissolved  in  ether, 
a  kilos,  of  phthalaldehydic  acid  are  added,  and  the  mixture 
is  boiled  under  i  r.-tlu\  condensei  for  some  hours,  Aftu 
cap. .rating  off  the  ether,  the  phthalide  i*  obtained 
bright  reddiah  mass,  and  maj  be  purified  by  washing  with 
warm  water  and  orystallising  From  ether.  It  melts  at  about 
1K4  ('.  9  kilos,  of  this  ...nip ..in  1  are  heated  with  20  kilos. 
of  iliinethv  l-m-iiinidophenol  at   110    C.      The  -then 

oxidised  and  purified  let   known  method*.-     ly   11. 

I     louring  Matters,  A'.  "  .  related  t<>  the  Bhudamine  Series  .■ 
Tin  Manufactun    and  Production  vf,    .1.  V    .lolmson. 
London.     From  The  lladische   Anilin  und  Soda   Fahrik, 
Ludwigshafen,   Germany.     Eng.    Pat.    19,694,  Aug.  81, 
1897. 
Bmuyj    derivatives   of    benxo-rhodamine    dyestuffi 
taining    at    leasl   one   sulphonic   acid  group   iu    the    benzyl 
group  or  groups,  are  produced  by  condensing  benzuldchyoe 
i    it*   clilon.  .   amid. i,    methyl-,    hydroxy  .    ulkoxy-,    or 
■ulphonic  aei '.  derivatives  I  with  benzi  lated  Mi-uinid  ipni  nols, 
converting  the  products  by  dehydration  into  pyrone  deriva- 
tives, and  oxidising,  and   il   necessary,  sulplionating.     The 
following  i*  an  example  of  th<   process:— About  'Jus  parts 
of  sodium  benxaldehyde  m-sulphonatc  are  dissolved  in  shoal 
2,000   parts   o(   dilute  sulphuric   acid   (10   per  cent..)  and 

mixed  with  about  ICO  nail*  ot  clhylhcli/y  I'm  ainidopheiiol 
dissolved  in  about  l,000  part*  of  spirit.  The  mixture  i* 
heated  for  10  19  hours  on  the  water-bath.  The  product, 
on  OOelins  .  separates  out,  and  is  purilii  d  by  reeiy  *t.illi*alion 
from  alcohol  ;  10  parts  of  it  are  heated  with  80  pail*  of 
concentrated  sulphuric  acid  at  ISO  <  .  The  mell  is  poi 
on  ice.  and  the  precipitated  leuco  compound  filter..!, 
pn-  .1  iii  dilute  sodium  carbonate  solution,  and 

oxidised  by,  ferric  chloride  and  hydrochloric  acid.  The 
...louring  matter  so  produced  i*  then  converted  into  it- 
*o.liutn    salt.      Il    llyes    wool    and   sdk    from    an    acid    bath 

bluish-red. 
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Colouring  matters  derived  from  the  mixed  leueo  com- 
pounds resulting  from  the  condensation  of  1  mol.  of  an 
aldehyde  derivative,  1  mol.  of  a  benzylated  and  1  mol.  of 
an  unbenzylated  m-umidophenol,  are  also  claimed. — E.  B. 

Polyazo  Colouring  Matters  or  Dyes  [Black],  Manu- 
facture of  Nrw.  T.  B.  Shillito,  London.  From  J.  B. 
Geigy  and  Co.,  Basle,  Switzerland.  Eng.  Pat.  20,278, 
Sept.  3,  1897. 

The  dyestuffs  referred  to  are  obtained  by  combiuing  a 
tetrazo-azo  compound  of  the  general  formula — 

<-N:X.P.X:N.E.X:X-> 

in  an  acid  solution,  with  one  molecular  proportion  of  a 
»i-diamine,  771-amidophenol,  resorcinol,  wi-phenylene  or 
m-tolylene  diamine  sulphonic  acid,  or  a  ehrysoidine,  and 
further  combining  the  intermediate  compound  so  formed 
with  an  amine,  phenol,  or  derivative  thereof.  In  the  above 
formula  P  represents  benzidine,  methylbenzidine,  tolidine, 
ethoxy benzidine,  diamidndiphenol  ether,  diamidostilbene, 
^-phenylene  or  p-tolylenediaruine,  ;j-diamidodiphenylamiin', 
p  -  diamidophen  vltolylamine,  p  -  diamidoditolvlamine,  1 . 4 
or  1.5-naphthylene  diamine  or  their  sulphonic  acids,  whilst 
B  signifies  anaphthylamine,  1.3'-  or  1 .2'-naphthylamine 
sulphonic  acid,  1 .  2-amidonaphthol  ether,  1.2.3'-  or  1.2.2'- 
amidonaphthol  ether  sulphonic  acid,  2.1.3'-  or  2. 4'. 2'- 
amidonaphtbol  sulphonic  acid,  2.1'. 3. 3'-  or  1.1'. 3,8'- 
amidonaphtnol  disulphonic  acid,  p-xylidine,  or  amidocresol 
ether.  For  example,  15  kilos,  of  p-amido-acetanilide  are 
diazotised  with  hydrochloric  acid  and  7  kilos  of  sodium 
nitrite,  and  combined  in  an  alkaline  solution  with  24  kilos, 
of  2. 4'. 3'-amidonaphthol  sulphonic  acid.  The  dyestuff  is 
filtered  off,  dissolved  in  500  litres  of  boiling  water,  150 
kilos,  of  caustic  soda  (40  B.j  added,  and  the  whole  boiled 
for  about  2  hours.  When  cold,  500  kilos,  of  hydrochloric 
acid  (22  per  cent.)  are  added,  together  with  500  kilos,  of 
ice,  and  the  whole  is  diazotised  with  14  kilos,  of  sodium 
nitrite.  The  tetrazo-azo  compound  thus  formed  is  mixed 
with  a  solution  of  11  kilos,  of  iK-phenylene  diamine.  The 
resulting  black  disazo-disazo  compound  has  the  formula — 


/ 


OH 


^■NiN.CeH^^N.CoH^.XtN.CeH^NII,), 


\ 


SO,H 


This  is  then  added  to  a  solution  of  24  kilos,  of  2.1'. 3'- 
aniidonaphthol  sulphonic  acid  dissolved  in  500  litres  of  water 
together  with  80  kilos,  of  sodium  carbonate.  After  standing 
some  hours,  the  whole  is  heated  to  about  80°  C,  when  the 
dyestuff  is  filtered  off  and  dried  It  gives  deep  bluish-black 
shades  on  uumordanted  cotton. — T.  A.  L. 

Dyes  (Orazines),  Imp  is.  in  the  Production  of.  P'.JS.  Wilson, 
Strood,  and  E.  stew  \r>,  Loudon.  Eng.  Pat.  20,410, 
Sept.  6,  1897. 

The  invention  consists  essentially  in  heating  the  colouring 
matter  contained  in  crude  cotton-seed  oil  with  nitroso- 
dimethyl  or  -diethylaniline  and  an  alkali.  Various  ways  of 
doing  this  are  described.  Brown  or  red-brown  colouring 
matters  are  obtained. — E.  B. 

Colouriny  Matters  {Yellow,  Orange,  Red,  Brown,  and 
Black)  for  Coitont  Impts.  in  the  Preparation  of.  A.  G. 
Green,  Heaton  Moor,  and  A.  R.  Wahl,  Clayton.  Eng. 
Pat.  21,399,  Sept.  17,  1897. 

Dinituodiphenylethylene  disulphonic  acid — 

[XO,:S03H:CH  =  4:2:1] 

(Eng.  Pat.  5351  of  1897,  this  Journal,  1898,  148)  yields 
colouring  matters,  some  of  which  are  new,  and  some 
possibly  identical  with  colouring  matters  already  obtained 
in  other  ways:  ra)  when  it  is  acted  upon  in  dilute  alkaline 
solution  by  weak  reducing  agents  (zinc  dust,  ferrous  hydrate, 
sodium  stannite,  glucose,  &c.)  ;  (6)  when  condensed  with 
phenols  or  amines ;  (c)  when  the  compounds  obtained 
according  to  the  latter  method  (i)  are  treated  with  weak 
reducing  agents,  as  in  the  first  method  (a)  (the  operations  of 


condensation  and  reduction  may  be  performed  simultane- 
ously) ;  and  (</)  when  such  of  the  products  as  contain  free 
amido  groups  are  diazotised,  either  on  the  fibre  or  in 
substance,  and  combined  wilh  phenols  or  amines. 

As  an  example  of  the  first  method,  50  lb.  of  sodium  di- 
uitrodiphcnylethylene  disulphonate  are  dissolved  in  25  galls, 
of  water,  5  galls,  of  caustic  soda  solution  (30  per  cent! 
N'a(  )H  ),  and  15  galls,  of  a  10  per  cent,  solution   of  glucosi- 

are  added,  and   the   mixture  is  heated  at  70°  C.  for  3 4 

hours.  The  excess  of  alkali  is  neutralised  and  the  preci- 
pitated dyestuff  is  filtered  off  and  dried. 

As  an  example  of  the  second  method,  a  mixture  of 
100  lb.  of  sodium  dinitrodiphenylethylene  disulphonate, 
70  lb.  of  sodium  dehydrothiotoluidine  sulphonate,  8  galls,  of 
caustic  soda  (30  per  cent.  NaOH),  and  100  galls,  of  water, 
is  heated  at  90°— 100°  C.  for  about  12  hours.  The  colour- 
ing matter  separates  out  and  is  filtered  off  and  dried.  It 
dyes  a  bright  yellow  on  uumordanted  cotton. — E.  B. 

Colouring  Matters  [Yellow,  Orange,  Red,  &c.]for  Cotton, 
Jmpts.  in  the  Production  of.  A.  G.  Green,  Heaton  Moor) 
and  A.  B.  Wahl,  Clayton.  Eng.  Pat.  21,553  Sent  20' 
1897.  ' 

Dinitkodiphexylethaxk  disulphonic  acid — 

[X02  :  S03H  :  CH,  =  4:2:1] 
(Eng.  Pat.   5351    of   1897  ;  this  Journal,   1898,   148),  like 
dinitrodiphenylethylene   disulphonic  acid  (Eng.  Pat.  21,399 
of  1897  ;  see  preceding  abstract),  yields  colouring  matters 
when  reduced  in  the  presence  of  alkalis,  condensed,  &c. 

As  an  example  of  one  method  (n)  : — 50  lb.  of  sodium 
dinitrodiphenylethane  disulphonate,  dissolved  in  100  galls, 
of  water,  are  heated  at  80°  C.  for  several  hours  with  18  galls! 
of  a  10  per  cent,  solution  of  glucose  and  5  galls,  of  caustic 
soda  solution  containing  30  per  cent,  of  XaOH.  The  excess 
of  soda  is  neutralised  and  the  colouring  matter  filtered  off 
and  dried.  It  dyes  cotton  yellow-orange.  By  employing  a 
larger  quantity  of  glucose  than  that  given,  colouring  matters 
are  formed  which  dye  cotton  red-orange. 

As  an  example  of  another  method  (6)  :— 47  lb.  of  sodium 
dinitrodiphenylethane  disulphonate,  15  lb.  of  a-naphtbol, 
5  galls,  of  caustic  soda  solution  (30  per  cent,  of  XaOH),  and 
100  galls,  of  water,  are  boiled  together  several  hours.  The 
product  dyes  cotton  brown-orange.  It  may  be  diazotised 
and  combined  with  the  usual  azo-dyestuff  components, 
giving,  on  combination,  compounds  of  the  following' 
colours  :— with  /3-naphthol,  red  ;  resorcinol,  orange  ;  m-toly- 
lenediamine,  brown  ;  0-naphthol  disulphonic  acid  B,  maroon  ■ 
a-naphthylamine,  dark  purple. — £.  B. 

Paranitrobcnzaldeltyde  Orthosulphonic  Acid  and  Colouriny 
Matters  [Triphem/lmethane]  therefrom,  The  Manu- 
facture or  Production  of.  A.  G.  Green,  Heaton  Moor, 
and  A.  B.  Wahl,  Clayton.  Eng.  Pat.  21,825,  Sept  23' 
1897. 

'  Ttni)er  the  influence  of  alkaline  oxidising  agents,  p-nitro 
toluene  o-sulphonie  acid  is  converted  successively  into 
dinitrodiphenylethane  disulphonic  acid  (Eng.  Pat  5351, 
1897  ;  this  Journal,  1898,  148),  and  dinitrodiphenyl- 
ethylene disulphonic  acid.  The  latter,  on  further  oxidation, 
yields  |)-nitrobeuzaldehyde  o-sulphonic  acid.  For  example, 
20  lb.  of  sodium  dinitrodiphenylethylene  disulphonate  are 
dissolved  in  25  galls,  of  water.  The  solution  is  cooled 
to  0' — 5°  C.  and,  while  it  is  energetically  stirred,  a  solution 
of  8|  lb.  of  potassium  permanganate  in  15  galls,  of  water 
is  slowly  run  into  it.  The  mixture  is  then  gently  heated 
and  filtered  from  the  precipitated  manganese  oxide.  The 
filtrate  is  neutralised  with  hydrochloric  acid  and  con- 
centrated until,  en  cooling,  the  sodium  salt  of  p-nitro- 
benzaldehyde  o-sulphonic  acid  crystallises  out. 

/)-Xitrobeuzaldehyde  o-sulphouic  acid  condenses  readily 
with  secondary  and  tertiary  amines  of  the  benzene  ,-eries, 
giving  leuco  compounds  of  blue  and  green  colouring 
matters  of  the  triphenylmethane  group.  It  also  condenses 
with  alkylated  and  alphylated  m-amidophenols  and  -cresols 
giving  compounds  which,  when  treated  with  dehjdrating 
agents,  are  converted  into  leueo  compounds  of  colouring 
matters  of  the  pyrone  group.      Thus,   12 J   lb.   of  sodium 

1  ^-uttrobenzaldehyde  o-sulphouate,  dissolved  in    17^  galls. 
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„f  w  iter  are  mixed  with  8  lb.  of  sulphuric  acid  and  1 1> ,  lb. 
of  m-dimethyl  amidophenol,  aud  the  mixture  ii  boiled  for 
i  |  enco  compound  which  separates  out  is 
dried  1"  lb  of  it  are  dissolved  in  io:ib.  of  concentrated 
sulphuric  acid,  andheated  for  about  half  an  hour  at  135  — 
140  C  the  oxidation  of  the  leuco  compound  being  thus 
effected  simultaneously  with  its  dehydration.  The  solution  u 
cooled  and  poured  into  10  galls,  of  cold  water.  Pari  of  the 
colourini:  matter  Forn  >nt,  and  the  remainder 

is  precipitated  by  the  addition  of  salt.  It  dyes  silk  a 
blniah-red.— E,  B. 

til,,,     Btuie    Sqfranine    Azo-Dyttbffi,   Manufacture  of. 
it    Imray     Loudon.      From    The    Farbwerke   Meister, 
Lucius   and    Bruning,   llocchst  n/M.,  Germany.     Eng. 
Pat.  -J-,- 1-'.  Bept  -J-  1897. 
p.  „  ii,  ,  ayestnff*  may  be  obtained  by  working  according 
„ltj  specification  (No.81,451),  but  employing 

B-naphthylamine  ...  place  of  B-napbthylamine.     ll.e  dye- 
stuffs  formed  are  ratable  tor  mordanted  or  unmordanted 
vegetable  Bbrei  at  well  m  for  animal  fibres.— T  A.  I.. 
Ill,,,    to  Green  Dyatufft  Solublt    in  Water,  Manufacture 
,„■    i)  [mray,  London.     From  The   Farbwerke  Meister, 
Lucius   und  Bruning,   Hoechst  »  M..  Germany.     Bag. 
Pat  21,451,  Bept.  18,  1897. 
A  in.  i-ii-o  .:>  •■•>  dyeatufl  for  unmordanted  cotton,  and  for 

,.,,„,„ rdanted  with  tannin  and  tartar  emetic,  is  obtained 

,i„.  .„.,„,„  ,,.  the  diaxo  compound  of  an  asymmetric 
dialkyl-phenoBafranine  on  P-naphthylamine,  of  which  the 
following  i«  a  typical  example :— 8  kilos,  of  diethylpheno- 
safranine  (bj  oxidising  1  mol  of  p-amidodiethylaniline  and 
•>  molt  <>f  aniline)  are  dissolved  in  500  litres  ol  water  and 
diasotiaed  with  -  Into*,  of  hydrochloric  acid  (38  per  cent.) 
.„„!  [.4  kilos,   of  sodium    nitrite,   the  blue   diazo  solution 

being into  250  litres  of  water  containing  8'8  kilos,  of 

e-naphthylamine  and  2' 8  kilos,  of  hydrochloric  acid,  After 
aonu-  I1011.B  the  dyestuff  ia  salted  out,  filter-pressed,  and 
,lM,r|  [t  gives  bluish-green  shades  on  onmordanted  cotton, 
and  on  cotton  mordanted  with  tannin  and  tartar  emetic. 

— T.  A.  L. 

Sulphinie  Acid*  oj  the  Aromatic  Stria,  The  Manufacture 

,'r  Production  of.    H.  E.  Newton,  London.     From  The 

nfubriken    vonn.    F.    Bayer    and    Co.,    I  Iberfeld, 

Germany.     Eng.  Pat.  !    047   I  let  7,  1897. 

Thm  is  supplementary  to  Kng.  Pat  86,139  of    1896   (this 

Journal,  1897,  907)  in   which  a  process    was    described   lor 

lacing  sulpbinic  adds  ol  the  aromatic  series  bj  aoting 
on  diasoused  aromatic  amines  with  finely-divided  copper 
in  sulphurous  acid.    The  patentees  now  find 

that  instead  of  metallic  copper,  cuprous  oxide  (Cu/)), 
cuprous  hydrate,  the  Bo-called  red  cuprous  sulphite  or  other 
,,,,,,„.,  compounds  containing  cuprous  sulphite,  may  be 
,,.,,1  in  ,,„  ahovi  process.  The  diaao  solution  from 
I  kilos,  ol  aniline  and  850  kilos,  of  20  per  cent 
pburic  acid  has  added  to  it  IS  kilos,  of  sulphurous  acid, 
und  subsequent]}  15  kilos,  of  cuprous  oxide  as  a  paste,  in 
small  quantities,  the  temperature  being  kepi  below  5  1 
When  the  evolution  of  nitrogen  has  ceased  and  diaso- 
benasne  isnolongei  to  be  detected,  th<   benaene  sulpbinic 

toted  from  the  solution  with  ether. — T.  \.  I.. 
Black  Dieazo-coUmring  Mattn  .   Manufacture  oj     CD. 
AWi.    London.     From     turn    Action    Gesdlscha 
Anil  •  1         Berlin,  Gi  rmany.     Bng.  Pat.  84,597. 

y  VI ,  v,  ..  dyestuffi  arc  ol  tained  bj  combining 
ih.-  diaxo  derivative  of  a  mono-  or  dt-eulphonic  aeid  of 
s-amldodipheny)amii rof  its  homotogueswith  a-naphthyl- 

oe,  rcdiasotising  and  combining  with  another  dyestofl 
component,  such    as   a    mono    or  di  sulphonic  add  of  a-  or 

iphlhol,  or  with  fl-naphthol  when  a  disulnhouie  a. 

1  to  commence  with.     The  dark  yelkrw  oiaso  solution 

from  84*4  kilos,  of  p-amidodiphcnylamiuc  disulphoi.ic  acid, 

,  kilos,  "i  sodium  nitrite  and  ■  suitable    quantity  of 

hydroohloric  add,  ut  rnn   into  ■  solution  of   1 1  -  1  kilo-. 

■  naphthylanuna  in  hydrochloric  add,  together  with 
sufficient  sodium  acetate  to  neutralise  the  mineral  aeid. 
The  combination   is    complete    in   a  short  lime,  and    18*8 


kilos,  of  the  intermediate  product  thus  obtained  are 
dissolved  in  sodium  carbonate  solution,  6*9  kilos,  of 
sodium  nitrite  are  added,  and  the  mixture  is  run  into 
hydrochloric  acid.  The  reddish-violet  diazo  solution  so 
obtained  is  added  to  a  solution  of  14' 1  kilos,  of  fl- 
naphthol  in  an  equivalent  quantity  of  soda  lye,  and  kept 
alkaline  with  sodium  carbonate.  A  black  precipitate  of  the 
dyeatufl  is  formed  which  gives  a  green  powder  with  a 
metallic  lustre,  dyeing  wool  bluish-black  from  an  acid  bath. 

— T.  A.  L. 

Mordant  Dyes  [Yellow,  Orange],  A  Process  for  Obtaining 
New.  C.  E.  tiass.i.aun,  Mulhouse,  Alsace,  Germany. 
Eng.  Pat.  24,044,  Oct.  25,  189". 

Tin:  patentee  combines  dia/otised  uitro-o-toluidine — 
(C!l3  :  XII,.  :  NO,  =  1:2:5) 

oriiitro-p-xylidine(CHa:CB      MI.    \>>..       1:4:2:5) with 

l'2-hydroxynaphthoic  aeid,  with  resorcylic  acid — 

(HI  :CO,H:OH  -l:B:80rl  :2:5), 

pyrogallic  add,  or  with  0-oxynaphthoic  acid  melting  at 
211;  (  '.,  and  obtains  yellow  and  orange  dyestuffi  which  dye 
chrome  mordanted  wool,  or  they  may  be  printed  with 
chromium  acetate.  Winn  the  dyes  dissolve  with  difficulty, 
they  may  he  rendered  soluble  by  sulphonation  with  fuming 
sulphuric    add.     The    resulting   products   dye   mordanted 

WOOl     the     same     shades     as     the     original     uusulplionated 

substances. — T.  A.  L. 

Dgeetuffs  [Blaek^ifrom  Antidophenols,  Producing,  s.  Pitt, 
Button.  From  L.  Cassella  and  Co.,  Frankfort-on-the- 
Maire,  Germany.  Kng.  Pat  84*988,  Oct  27,  IS97. 
Ill  acting  with  chloride  of  sulphur  (SCI.)  on  the  amido- 
phenols,  dyestuffi  are  obtained  having  a  pronounced 
phenolic  character, dissolving  -kalis  and  dydng 

vegetable  fibres  from  inch  solutions.  They  dso  posssai 
basic  properties  und  dissolve  in  strong  acids.  The  n 
takes  place  in  two  stapes,  which  may  be  distinguished  if  the 
process  be  carried  out  in  a  solvent  such  as  carbon  tetra- 
chloride. 50  kilos,  of  p-amidophenol  and  151  Irili 
chloride  of  sulphur  are  heated  to  70  C.  under  an  inverted 
condenser  for  about  five  hours,  when  the  tempi  rature  is  r.iis,  1 
to  190  —200  ('•  The  melt,  after  cooling,  is  powdered, 
ami  boiled  with  water  to  remove  any  unaltered  amidophend 
hydrochloride.  The  residue  is  treated  "ith  soda  lye  ami 
the  resulting  solution  is  evaporated.  The  product  is  easilj 
soluble  in  water,  and  dyes  unmordanted  cotton  lion,  a  hath 
containing  salt.  In  a  similar  manner  brownish-black  dye 
Stuffs  are  obtained  from  o-  and  m-amidophenol,  black 
dyestuffi  from  p-amido-o-cresol,  and  brownish-violet  from 
p-oxydiphenylamine. — T.  A.  1.. 

Mordant     Dyeing    Disazo-Colouring    Matters     [Ulark], 
The  Manufacture  of.     <'.  1).  Abel,  London.     Fro 
kctien  Gesellschafl   fur  Anilin  Fabrikation,   Berlii 
many.      Bng.  Pat  26,419,  Nov.  12,  1897. 
ThksB  dyestuffs    are   derivatives  of    1  .1'.  I  aiuidonapl.thol 
sulphonic  a. -id, and  aie  obtained  by,  combining  one  molecular 
proportion  oi  this  substance  with  two  molecular  proportions 
of  the  diazo  compound  of  a  chloro-,  nitro-,  or  chloro-nltTO 
derivative  of  o-amidopheuol,   or    with  one    molecular   prOf 
portion  of  one  of  these  diazo  compounds  aud  one  mo 
proportion  ol  the  diaxo  derivative  of  another  amido  product. 
For  example,  21°5  kilo-,  of  1 . 6-ilichloro-o-amidophenol  dis- 
solved in  401.  litres  of  water,  and  22  kilos,  of  hydrochloric 
aeid,  are   dlasotised    with    7  kilos,   of  sodium    nitrite.     The 
dia/o   compound,  which  separates  for  the  greater  part  in 
brownish  crystals,  is  combined   with  the  monaso  dj 
from   1 1  a  kilos,  of  diasotised  a-naphtbylaaine, and  M'l 
of  the  sodium  salt  of  1 .  l'.4-amidonaphthol  sulphonic 
acid,  the  whole  being  kept  alkaline  with  sodium  car'ionate. 
When    all    the    diaxo    compound    b  ken    up,  the 

mixture  is  heated  to  69   C,  and  the  dyestuff  is  salted  out. 
It  forms  ii  bronxy-blaokish-brown  powder,  soluble  in  water, 

with  a  violet-blue   eoh.ur  which    turns    hi n  the  addition 

of  caustic   soda    lye.      It  gives  violet-black    shades   on  wod 
from  an  acid  ha.h,  and  on  subsequent  treatment  with  chrome 
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mordants,  deep  black  shades  fast  to  acids,  alkalis,  and 
raiding. — T.  A.  L. 

Derivatives  [a-Naphthoquinonc]  of  the  Naphthalene  Series, 
Jmpts.  in  the  Manufacture  if.  C.  I).  Abel,  London. 
From  The  Aetien  Gesellschaft  fiir  Anilin  Fabrikation, 
Berlin,  Germany.     Eng.  Fat.  26,675,  Nov.  15,  1897. 

The  patentees  find  that  ^-naphthoquinone  derivatives  are 
converted  into  a-naphthoquinone  derivatives  by  the  action 
of  concentrated  sulphuric  acid,  and  with  this  process  may 
be  combined  the  snlphonation  of  or  the  introduction  of  a 
uitro  group  into  the  a-naphthoquinone  derivative.  Further, 
it  is  not  necessary  to  start  with  a  pure  /3-naphthoqninone 
derivative,  its  production  from  1 .2.4-amidonaphthol  sul- 
phonic  acid  may  bo  combined,  for  example,  with  its 
transformation  into  an  a-naphthoquinone  derivative  and 
die  introduction  of  a  nitro  group,  as  follows : — 10  kilos,  of 
1 .2.4-amidonaphthol  sulphonic  acid  are  stirred  at  a  tem- 
perature of  15° — 20°  C.  into  SO  kilos,  of  a  mixture  of  equal 
volumes  of  concentrated  sulphuric  and  nitric  acids,  the 
temperature  being  kept  below  50°  C.  for  four  hours..  The 
ruelt  is  then  poured  on  to  ice,  when  nitro-oxy-a-naphtho- 
quinone  separates  out. — T.  A.  L. 

Naphthacetoldisulphonic  Acids,  and  of  New  Colouring 
Mutters  [Blue,  Violet]  derived  therefrom,  Manufac- 
ture of.  0.  Imray,  London.  From  The  Society  of 
Chemica1  Iuduslry  in  Basle.  Switzerland,  Kng.  Pat. 
12,679,  June  6,  1898. 

As  Witt  and  Dedichen  (Ber.  29,  2947  ;  this  Journal,  1897, 
134)  have  pointed  out,  amidonaphthol,  when  acetylated, 
loses  the  properties  of  an  amidonaphthol  and  assumes 
almost  entirely  the  characteristics  of  a  naphthol ;  ami, 
according  to  the  present  specification,  the  same  is  true  of 
certain  aeetylated  amidonaphtlioMisulphonic  acids.  Em- 
ploying Witt's  nomenclature,  the  naphthacetoldisulphonic 
acids  which  technically  are  of  value  are  the  1 .  l'.3.3-',  the 
1.1'. 2.4-,  the  1.1'. 4. 3'-,  and  the  1 .4'.3.2'-naphthacetol- 
disulphonic  acids,  whilst  those  acids  containing  the  aceta- 
mido  group  in  the  £  position  are  only  of  secondary  im- 
portance. For  example,  3  kilos,  of  dry  powdered  l.l'.3.3'- 
amidouaphthol  sodium  disulphonate,  1*5  kilos,  of  fused 
sodium  acetate,  2  ■  5  kilos,  of  acetic  anhydride,  and  2  kilos, 
of  glacial  acetic  acid  are  cohobated  until  a  sample  dissolved 
in  water  no  longer  gives  a  colour  when  treated  with  acid, 
sodium  nitrite,  and  subsequently  sodium  carbonate.  Any 
diacetamidonaphtholdisulphonic  acid  formed  simultaneously 
can  be  converted  into  naphthacetoldisulphonic  acid  by 
heating  with  alkalis  or  dilute  acids,  or  even  prolonged 
boiling  with  water.  In  order  to  effect  this  practically,  the 
melt  as  above  obtained,  after  distilling  off  the  acetic  acid, 
is  heated  for  a  short  time  to  80' — 90°  C.  with  a  5  per  cent, 
solution  of  sodium  carbonate.  The  naphthacetoldisul- 
phonic acids  so  formed  are  very  easily  soluble  in  water,  can 
only  be  separated  with  o.mculty,  and  are  therefore  employed 
in  solution.  They  combine  with  one  molecular  proportion 
of  a  diazo  compound,  and  hence  equimolecular  proportions 
of  a  naphthacetoldisulphonic  acid  and  a  tetrazo  derivative 
yield  an  intermediate  compound  capable  of  combining  with 
another  dyestuff  component.  If  this  latter  contains  a 
diazotisable  group,  the  finished  dyestuff  can  be  diazotised 
on  the  fibre  and  further  combined.  It  is  noteworthy  that 
the  change  of  shade  which  occurs  here  is  not  towards  black, 
as  in  the  ease  of  the  Diamine  colouring  matters,  but 
becomes  a  darker  shade  of  blue.  The  monazo  dyestuffs 
from  the  naphthacetoldisulphonic  acids  dye  wool  bluish- 
red  to  violet  shades,  whilst  the  diazo  dyestuffs  give  violet 
to  blue  shades  on  unmordauted  cotton,  which  are  brighter 
than  the  analogous  dyestuffs  from  the  amidonaphthol  di- 
sulphonic  acids.  They  are  fast  to  acids,  and  are  not 
affected  by  dilute  solutious  of  nitrous  acid. — T.  A.  L. 

Yellow  Sulphur-containing  Dye  from  Sulphucyanide  Salts, 
A  Process  for  the  Preparation  of  a.  A.  Goldberg, 
Chemnitz,  \V.  Siepermann,  Elberfeld,  and  H.  Flemming 
Kalk,  Cologne,  Germany.  Eng.  Pat.  16,199,  July  25, 
1898. 

By  passing  chlorine,  bromine,  or  sulphuric  anhydride  over 
a  8ulphocyauide  salt,  heated  in  a  ball-mill  to  160° — 180°  C, 


a  reddish-brown  product  is  obtained  which  is  converted  into 
its  sodium  salt,  or  may  be  decomposed  with  acid  and  forms 
a  brownish-yellow  powder  which  dyes  cotton,  linen,  and 
paper,  and  is  fast  to  light  and  soap.  8  kilos,  of  sodium 
sulphocyauide  are  heated  in  a  ball-mill  to  160° — 180°  C, 
and  3-5  kilos,  of  dry  chlorine  gas  are  passed  in.  The 
product  of  the  reaction  is  washed  with  water  to  remove 
sodium  chloride,  and  the  residue  is  heated  with  5  kilos,  of 
caustic  soda,  in  50 — 100  litres  of  water,  to  60°  C.  After 
cooling,  the  solution  is  filtered,  and  the  residue  is  washed 
with  1 — 2  per  cent,  soda  solution,  and  is  the  sodium  com- 
pound of  the  yellow  dye  ;  this,  on  decomposition  with  an 
acid  and  washing,  yields  a  brownish-yellow  precipitate, 
which  becomes  darker  on  drying. — T.  A.  L. 

[  Writing]  Ink,  Impls.  in  the  Manufacture  of.  H.  H.  Lake, 
London.  From  A.  H.  Spencer,  Boston,  U.S.A.  Eno-  Pat' 
21,830,  Sept.  23,  1897. 

Tins  specification  describes  the  manufacture  of  solid  tabloids 
that  yield  a  writing  ink  on  solution  in  water;  the  novelty 
consisting  in  the  addition  to  the  ordinary  ingredients  of  an 
acid  and  a  carbonate,  which  cause  the  substance  to  effervesce, 
thus  dissolving  more  rapidly  and  completely,  producing  a 
homogeneous  solution  without  the  necessity  for  agitation, 
&c.  A  suitable  formula  is  :  "  Xigrosine,"  60  grains  ;  sodium 
bicarbonate,  15  grains;  tartaric  acid,  16  grains  ;  gum-arabic, 
12  grains— to  make  12  tabloids.— F.  H.  L. 


V.-TEXTILES :  COTTON.  WOOL,  SILK.  Etc. 

Oxycellulose.  Leo  Vignon.  Bull.  Soc.  Chim.  1898,  19 
[16— 17],  790—793. 
Cotton  wool  was  purified  by  successive  treatment  with 
boiling  1  per  cent,  sodium  carbonate  for  30  mins.,  boiling 
1  per  cent,  caustic  soda  for  30  mins.,  1  per  cent,  hydro- 
chloric acid  in  the  cold,  and,  finally,  with  cold  sodium 
carbonate,  theu  washed  with  boiling  water  and  alcohol. 
The  loss  by  this  treatment  was  about  10  per  cent.  Oxy- 
cellulose  was  obtained  from  the  purified  cotton  in  the 
following  manner  : — 30  grins,  of  cotton  were  immersed  in  a 
I  hot  solutiou  of  150  grins,  of  potassium  chlorate  in  3  litres 
of  water,  and  125  c.c.  of  hydrochloric  acid  were  gradually 
(5  mins.)  added.  After  heating  for  1  hour,  the  liquid  was 
poured  off  and  the  residue  washed  by  decantation  till  all 
acidity  was  removed,  then  with  alcohol,  and,  finally,  it  was 
air-dried.  Oxycellulose,  thus  obtained,  consists  of  very 
short  filaments,  turns  yellow  at  1003,  aud  is  insoluble  in 
neutral  reagents.  It  contains  87-6  per  cent:  soluble  in 
fused  potash  at  180°  C,  whilst  cellulose  only  contains  12 
per  cent.  Immersed  for  30  mins.  in  boiling  solutions  of 
Safranine  and  Methylene  Blue,  oxycellulose  absorbs  0-007 
and  0-006  grin,  per  grm.,  whilst  cellulose  absorbs  0-000 
and  0-002  grm.  respectively.  Treated  with  aqueous  potash, 
oxycellulose  yields  a  yellow  solution,  which  reduces  Feh- 
ling's  solution,  and  gives  a  white  precipitate  on  acidifying. 
Sehiff's  reagent  gives  a  violet  coloration  with  oxycellulose. 

—A.  C.  W. 

Mercerised  Cotton,  Microscopical  Appearance  of.  H.  Lange. 
Farber-Zeit.  1898,  9,  [15],  234—235.  (See 'this  Journal, 
1898,  839.) 

Many  of  the  cotton  fibres  from  long-staple  tightly-spun 
aud  woven  cotton  goods,  mercerised  under  tension,  present 
under  the  microscope  a  different  appearance  to  cotton  which 
has  been  mercerised  without  tension. 

On  the  other  hand,  fibres  from  short-staple  loosely-spun 
and  woven  goods,  mercerised  with  or  without  tension,  show 
the  same  microscopical  characteristics. 

This  is  due  to  the  fact  that,  when  mercerised  under 
tension,  in  the  first  cited  case  the  fibres  cannot  change  their 
position,  and  are  consequently  forced  to  alter  their  length 
and  structure,  while  in  the  latter  case  the  fibres,  being  free 
to  move,  slide  over  one  another  aud  escape  the  strain, 
changing  merely  their  position  but  not  their  length  or 
structure.  Hence  it  is  impossible  to  impart  to  goods  made 
from  short-staple  and  loosely-spun  yarns  a  silk-like  gloss. 

— H.  I. 
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Silk  Weighting.     Leipiigcr  I'iirber-  und  Zcugdr.-Zeit.  1898; 

47,  [9] .  899.  ( See  this  Journal,  1898,  t<40.) 
Weighting  with  Tin.— Stannic  chloride  (SnCL.)  has  nowa- 
daysreplaci  3  the  old  "tin  salts"  (stannous chloride), because 
it  acts  less  injuriously  on  the  fibre.  The  silk  is  treated  for 
1  hour  in  a  hath  containing  stannic  chloride  solution  of 
j.'i  — SO  1!..  wrung  out,  washed,  and  then  worked  for  "0 — 
in  minutes  in  a  lukewarm  hath  of  sodium  carbonate.  This 
weighting  n."> — in  per  cent.)  is  last  to  snap  ami  colourless, 
but  the  good-  acquire  an  objectionable  feel.  The  weighting 
may  be  increased  to  100 — 120  per  cent,  by  passing  the 
goods  through  a  bath  of  sodium  phosphate  (8* — 5  B.)  at 
ft  Alkaline  silicates  and  tnngstates  alone,  or  mixed, 
may  be  used  instead  "f  the  phosphate.  The  silk,  after 
washing,  is  worked  in  a  warm  -olution  of  stannic  chloride 
(l.'.°li.)or  aluminium  sulphate.  As  the  deposit  is  solubje 
in  acids  the  hath*  should  h  i  with  ammonia.     A 

white  and  strong  silk  may  be  thu-  obtained. 

■-.ilt*  of  other  heavy  metals  may  be  used  to  fix  the 
plni-phoric  acid,  fuller  recommends  the  following  series 
of  baths :  Stannic  chloride,  podinm  phosphate,  aluminium 
-ulpluite,  sodium  silicate.  If  tannic  acid  be  used  to  ti\  the 
till  a  weighting  may  be  obtained  (10 — 50  per  cent.),  which 
baa  the  advantage  of  acting  as  a  mordant  in  subsequent 
dyeing  operations. 

Weighting  with  Iron  is  largely  used  for  blacks,  and  is 
often  applied  after  treatment  of  the  silk  with  sodium 
phosphate.  Sometimes  it  is  combined  with  the  product  inn 
"f  Prussian  blue  The  commonest  method  for  obtaining 
heavily  wi  •  <-  to  combine  a  weighting  of  iron 

with  tin,  and  to  fix  with  catechu.  —  H.  1. 

Artificial  Silk  Industry.     Leipziger  Fiirher-  und  Zeugdr.- 

Zeit.  1898,47,  [9],  399 — 100. 
\  uiiaa-iuMiiM    of   "La    .Nature"  reports   that   a   large 
factory  for  the  manufacture  of  this  article  has  been  started 
at  Bt  Artificial  -ilk  i-  finding  increasing  applica 

lion  in!  the  manufacture  of  ribbons,  dress,  and  "fancy" 
goi.iN.  iii. -an  ie  i  .'o-iniin  -.  and  the  like.     According  to  the 
report  the  product  resembles  -ilk  -■.  closely  that  only  experts 
detect  any  differei  however,  slightly   less  firm 

feel. 

The  method  there  employed  is  that  of  de  Cbardonnet. 
Nitrocellulose,  prepared,  at  usual,  from  cither  cot  ion  or  wood 
palp,  is  dissolved  under  a  pressure  of  40—50  atmospheres 

in  ethet-alcoliol.  and  the  -olution.  which    ha-   a    tough    con- 

-i-tency,   thicker  than  photographic  collodion,  is  carefully 
tilt,  red  from  unchanged  cellulose,     I'  is  then  led  in  pipes, 

-tili    under  pressure,  to   the  spinning  ro ,    where   i'    is 

distributed    i"    -mailer    tube-    running   along    the    -pinning 

Frames,     Thetenarro*  tubes  are  provided  with  a  numbei     t 

small  reservoirs, each  of  which  end  in  gin--  jet-  t'ti  mm. 

,  through  which  whole   system    of   pipes   the    liquid  is 

rly,  the  nitrocellulose  thread  passed  direct 

i  r,  which  coagulated  the  cellulose  bj 

dissolving  out  th<  all  ohol,  but  better  results  are  now  obtained 

bj  causing  the  solvent  to  rapidly  evaporate  (dry   Bpinn 

li ler  to  form  a  thread,  three,  four,  or  more  such   fibres 

ar.  spun  together  The  further  treatment  ofthe  product  is 
similar  t  *  *  Datnrnl  silk,  only,  before  weaving,  the  threads 
must  be  deniiratcd  in  order  to  render  them  UOU-ezpli 
ami  less  inflammable.  The  .-pun  thread  or  yarn  is  passed 
through  a  bath  con'  uning  ammonium  sulphide  solution, 
which,  by  removing  the  oxide-  of  nitrogen,  converts  the 
material  into  cellulose.  None  ui  the  valuable  qualities  are 
said  to  be  lost  bj  th  -  process,  and  thi  product  ie 

llllallllliii  -'in  COttOn.       Such  ait.  Bl      il 

-ilk   can  be  dyi  -hade,  ami  may  be  produced  at 

50  ptr  ei  nt.  lest  cosl  than  thi   natural  fibre.-  II.  I. 

u         Crude  and  Carbom  '  /<  *      Haimaking. 

Deutschi     I    rber-Zcit.|    Deutsche   liutmachor-Zeit.    29, 

10  . 

AvuMi  the  disadvantages  of  wool  carbonised  in  the  I 
may  be  mentioned  decreased  felting  power,  in  consequi 
of  which  the   wool  cannot  be   satisfactorily   fulled   in    the 
machine, and  yields  ■  felt  which  stretches  "ben  beaten.     It 
i-  also  difficult  to  match  colours   when  dyeing  carbonised 


wool  with  dyewoods,  sumac,  flbc  to  be  darkened  with  irou 
salts,  though  this  difficult]  is  ]<-s  a]. parent  when  chrome 
mordants  are  used. 

All  things  considered,  a  -hort  -tuple  uncarbonised  wool 
is  generally  preferable  to  a  long-staple  carbonised  wool, 
unless  the  latter  he  strong  in  fibre  :  and  carbonising  should 
only  be  resorted  to  when  the  presence  of  impurities,  which 
would  spoil  the  appearance  oi  the  finished  goods,  render-  this 
unneoi  ssary. — C.  v. 

Wool  Halt,  Stiffening.     Deutsche  F&rber-Zeit.  j  Deutsche 

llutinacher-Zeit.  29,  T;t8]. 

Fob  slight  stiffening-,  aqueous  solutions  of  gum  tragaeanth, 
Iceland  moss,  lichen  gum,  or  cheri  v  gum  are  employed,  the 
first  named  being  qualified  with  a  little  glycerin  or  Iceland 
moss  to  counteract  the  harshness  of  the  unmixed  gum. 

A  higher  degree  of  stiffness  is  obtained  bj  using  so-called 
"patent"  stiffenings  prepared  by  dissolving,  for  example, 
1  part  of  borax  and  1  of  sods  in  70  pa  t-  of  boiling  water, 
and  adding  thereto  8  parts  of  ordinary  rosin  and  2 {  of  gum 
elemi.  When  these  have  been  dissolved  by  boiling  and 
stirring.  \  part  of  turpentine  oil  or  linseed  oil,  and  20  of 
good  orange  shellac,  are  stirred  in  and  boiled  until  th.- 
ingredients  are  thoroughly  incorporated  together. 

This  preparation  is  applied  uniformly  over  the  -urface 
of  the  hat  body  by  brushing,  after  which  the  hat  is  steamed, 
dried,  steeped  for  an  hour  in  a  bath  of  weak  hydrochloric 
acid — the  temperature  being  raised  from  104  to  HO'  F. — 
and  finally  brushed  in  cold  water,  rinsed,  drained,  and 
dried. 

In  thcease  of  colours  unaffected  by  weak  acids,  sulphuric 
is  used,  hydrochloric  acid  being  advisable  for  very 
delicate  colours,  and  pyrolig  I  fbrallothl 

For  very  stiff  huts,  shellac  dissolved  in  spirit  is  employed, 
cold-prepared  solutions  being  used  for  stiffening  the  brim, 
on  account  of  their  greater  penetrating  power,  whilst  the 
crown  i-  stiffened  with  hot-made  solut:. 

Elastic  crown-stiffening  for  light  coloured  hat- : — Orange 
shellac,  18  kilos.;  white  lac.  7  kilo-.;  elemi,  :t  kilo-.; 
Spirit,  .'ill  litres. 

Hani  stiffening  lor  light  hats  : — « Irange  shellac.  I  i  J  kilo-. : 
white  lac,  8|  kil..s.;  elemi,  \\  kilos.  :  rosin,  8|  kilos.-, 
spirit,  ">ii  litres. 

Elastic  -lificning  for  dark  lints  ; — (  Irange  -hellac,  1(1 
kilo-.;  blood  lac,  10  kilos.  {  elemi,  3  kilos. ;  spirit,  50  litres 

'  In  1  stiffening  foi  dark  hats : — t  Irange  shellac,  in  kilos.  ; 
blood    lac,    11    kilos.;  elemi,    1^    kilos.;    rosin.    \\   ki 
spirit,  .'.n  lit 

lirim  stiffening  for  very  light  hats  : — Bleached  shellac, 
I'll  kilos.;  rosin,  1,  kilos.;  gallipot,  1  kilOS.{  elemi, 
1 '.  kilos.  ■   spirit.  50  litre-. 

\\  ash  tbi  '  li  iinng  the  bats  after  stiffening  :— Soft,  boiling 
water.  SO  litres:  borax,  1  ',  kilos.;  soda,  1'.  kilos.  l'-ed 
boiling  hot.— C   v 

Siim-  Woollen  Textili    Fabrics,  Examination  of.    s.  Kapff. 
M.  Text    1898,  198;  Analyst,  1898,  23,  [272],  2:tl. 

ii„.'. ,   Will.,  pagi  956. 

PATENTS. 
Woven  Fabrics,  Impts.  m  thi  Production  of  certain 
Figured.  George  Douglas,  Howling.  Bradford,  York- 
shin  .  In  Pal  -  il.  1897. 
Tin  figured  fabrics,  to  which  ibis  invention  relates,  aremada 
by  introducing  animal  and  vegetable  you-  in  the  form  of 
weii  i'r  .in  iln  same  bobbin  ..r  shuttles  into  a  woven  Marie, 
and  then  mercerising  the  doth  produced.  The  vegetable 
yarn  i-  contracted,  and  the  animal  fibre-,  by  virtue  of  their 
greater  length,  stand  out  in  relief,  forming  a  pattern  or 
de-ign  on  the  surface. — II.  I. 

//       or   Tubing :  .1    .V, w  or  Improved  Composition  fk 
Treating  I  for  thi    manufacture  of.    J.L.Jon 

D  Pat   •_■  1,684,  I  '.  t    14,  i 

1 1  \,ii  i  fabrics  used  in  the  manufacture  of  hose  oi  tubing 
known  as  "  wire-bound,"  are  rendered  waterproof  and 
resistant  to  the  action  of  animal,  vegetable,  and  mineral  oils, 
by  coating  tin  in  «ith  a  composition  consisting  for  ordinary 
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purposes  of  162  lb.  of  best  boiled  linseed  oil,  21  lb.  of  lamp- 
black, 25  lb.  of  "  dryers,"  4  oz.  of  "  antimony ,"  and  i  a 
pint  of  "  terebine."  Instead  of  the  "  antimony."  graphite, 
American  soapstone,  &c,  may  be  employed. — H.  I. 

Fla.v  and  Hemp  for  Obtaining  Textile  Fibres  therefrom, 
An  Improved  Process  of  Treating.  0.  Wethcnvax,  Best, 
New  York.  U.S.A.  Eng.  Pat.  24,528,  Oct.  2-2,  1897. 
According  to  this  invention,  the  material,  after  breaking,  is 
placed  in  divisional  baskets  contained  in  a  cage  placed  in  a 
digester,  and  subjected  to  the  action  of  a  boiling  solution  of 
silicate  of  soda,  or  "water-glass"  (A  oz.  to  the  gallon), 
under  a  steam  pressure  of  about  10  "lb.,  or  at  the  atmo- 
spheric pressure.  By  means  of  suitable  arrangements,  the 
solution  is  kept  in  constant  circulation  through  the  digester, 
whereby  the  retting  is  effected  in  a  much  shorter  time  than 
ordinarily  required,  and  better  results  with  regard  to  the 
colour  and  strength  of  the  fibre  are  obtained. — H.  I. 

Dressing  or  Coiling  of  Cloth  or  Canvas  for  Ma/ting  Water- 
proof Covers  of  all  hinds,  sueh  as  '/\irpaidins,Van  Covers 
and  Sheets,  Iiaihvag  Sheets,  Drivers'  Aprons,  Horse  Loin 
Cloths,  and  other  Articles  ;  Impts.  in  the.  T.  P.  Coubro, 
Limehouse,  Middlesex.     Eng.  Pat.  24,920,  Oct.  27,  1897. 

This  invention  consists  in  mixing  with  the  patent  dressing 
some  non-drying  or  non-oxidising  oil,  and  applying  the 
same  to  the  material.  The  non-drying  oil  permeates  the 
cloth  or  canvas,  and  thereby  renders  it  soft  and  pliable,  not 
apt  to  break  or  crack  when  doubled  up ;  while  the  surface  is 
quite  dry,  and  fit  to  receive  the  usual  top  coat  of  dressing. 

—H.I. 

Textile  Materials,  Impts.  in  and  connected  with  the  Pro- 
duction of  Lustrous  Effects  upon  Vegetable.  W.  (1. 
Heys,  Manchester  A  communication  from  H.  David, 
Paris.     Eng.  Pat.  26,247,  Nov.  11,  1897. 

In  this  invention  the  .stretched  fabric  is  passed  over  a 
number  of  boxes,  covered  by  perforated  lids,  which  are 
partially  evacuated  by  means  of  a  suitable  pump.  The 
mercerising,  washing,  or  neutralising  liquid  is  placed  on  one 
surface  of  the  fabric,  and  is  withdrawn  through  the  fabric 
into  the  boxes  by  the  suction  of  the  pump.  Or  the  material 
may  be  mercerised  as  usual,  and  then,  while  in  a  wet 
condition,  passed  on  to  the  machine,  where  it  is  stretched, 
neutralised,  and  washed. — H.  I. 


YI. -DYEING.  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Mordanting  Wool,  Some  New  Observations  on  the 
Emploi/ment  of  Lactic  Acid  in.  C.  Dreher.  Kev.  Gen. 
desMat.  Col.  1898,  2,  [20],  303—306. 

Contradictory  opinions  exist  among  dyers  with  regard  to 
the  value  of  lactic  acid  as  an  assistant  to  the  bichrome 
mordant,  some  being  especially  favourable  to  it  on  account 
of  the  exhaustion  cf  the  mordanting  bath,  and  therefore 
its  lees  expense,  others  condemning  it  because  it  does  not 
give  a  level  and  penetrating  mordant. 

This  state  of  affairs  is  due  to  the  unreasonable  way  in 
which  the  manufacturers  of  lactic  acid  at  first  placed  it 
upon  the  market.  The  lactic  acid  first  sold  was  almost 
like  a  black  glue,  having  an  odour  of  putrid  starch,  and 
containing  only  20  per  cent,  of  the  pure  acid.  The  ill 
effects  of  the  lactic  acid,  sueh  as  sticking  together  and 
hardening  of  the  goods,  were  due  to  the  impurities  con- 
tained in  it,  and  not  to  any  inherent  property  of  the  acid 
itself,  which,  in  its  pure  state,  is  a  viscous  liquid  resembling 
glycerin. 

Again,  it  was  recommended  to  use  the  lactic  acid  in  the 
same  way  as  cream  of  tartar  as  an  assistant  to  the  chrome 
mordant.  Thus  the  trials  were  almost  altogether  dis- 
appointing, the  result  being  that  the  sale  of  lactic  acid 
nearly  came  to  a  standstill. 

The  author  was  now  requested  by  the  firm  of  Boehringer 
to  make  a  thorough  study  of  this  body  with  regard  to 
its  applications.  Fortunately,  the  first  experiments, 
made  with  pure  lactic   acid,  proved   that  it  could  he  used 


advantageously  with  textile  fibres.  Its  manufacture 
was  then  investigated,  the  fermentation  was  better  con- 
trolled, and  more  care  brought  to  bear  on  its  purification, 
with  the  result  that  now  a  50  per  cent,  lactic  acid  is 
produced,  of  a  yellow  colour,  and  containing  mere  traces 
of  glutinous  matter.  Indeed,  lactic  acid  is  now  not  only 
used  when  mordanting  wool,  but  also,  in  the  form  of  the 
double  salt  of  antimony  and  calcium,  as  a  mordant  for 
cotton;  in  the  printing  of  fabrics  it  replaces  tartaric  acid 
and  glycerin,  and  is  used  also  to  dissolve  colouring  matters 
insoluble  in  water.  When  wool  is  mordanted  with  a 
mixture  of  lactic  and  chromic  acids  (neither  of  them  being 
in  large  excess),  a  yellow-brown  precipitate  of  chromium 
chromate  is  deposited  unevenly  and  in  a  superficial  con- 
dition on  the  wool.  This  occurs  even  in  the  cold,  and 
very  rapidly  at  the  boil.  However,  by  mordanting  wool 
with  1-5  per  cent,  of  potassium  bichromate  and  4-5  per 
cent,  of  lactic  acid  of  50  per  cent,  strength,  the  wool  is 
mordanted  green,  and  on  dyeing  gives  shades  of  double 
the  intensity  of  those  obtained  by  dyeing  fibre  mordanted 
with  3  per  cent,  of  potassium  bichromate  and  2-5  per  cent, 
of  tartar. 

The  above  amounts  of  potassium  bichromate  and  lactic 
acid  are  too  dear  for  practical  use,  but  the  same  effect  is 
obtained  by  mordanting  with  1-5  per  cent,  of  potassium 
bichromate,  3  per  cent,  of  lactic  acid,  and  1  per  cent,  of 
sulphuric  acid.  The  wool,  after  being  well  wetted  out,  is 
entered  into  the  lukewarm  bath  ;  by  raising  very  slowly 
to  the  boil,  the  goods  are  evenly  mordanted  and  well 
penetrated.  The  price  is  much  less  than  with  tartar,  the 
bath  is  exhausted,  and  the  work  becomes  more  regular  ; 
moreover,  the  wool  is  mordanted  green.  These  proportions 
of  mordant  found  by  experimental  trial  are  in  agreement 
with  theory. 

Nevertheless,  even  this  method  is  impracticable  for  thick 
cloths,  hard  stuffs,  greasy  wools,  &c,  which  require  a  long 
and  continued  boiling  for  the  mordant  to  penetrate  the 
fibre.  However,  the  author  has  devised  a  method  of 
mordanting  with  lactic  acid  where  the  goods  can  be  entered 
at  the  boil  without  any  danger  of  uneven  and  superficial 
penetration.  This  is  done  by  adding  ammonium  acetate 
to  the  mordanting  bath  containing  potassium  bichromate, 
lactic  acid,  and  sulphuric  acid;  or,  more  cheaply  still,  by 
replacing  the  sulphuric  acid  by  ammonium  sulphate,  which 
decomposes  slowly  in  the  boiling  bath  into  ammonia, 
which  evaporates  off,  and  sulphuric  acid,  which  thus  acts 
gradually.  By  employing  1-5  per  cent,  of  potassium  bi- 
chromate, 3  per  cent,  of  lactic  acid,  and  1  per  cent,  of 
ammonium  sulphate,  the  wool  is  slowly  mordanted  and  the 
bath  quite  exhausted  at  the  end  of  two  hours'  boiling. 

The  operation  can  he  hastened  at  will  by  adding  sul- 
phuric acid. 

in  order  to  mordant  the  wool  yellowish-green  instead  of 
pure  green,  a  little  more  potassium  bichromate  may  be  used, 
say  2  per  cent.  This  is  generally  to  be  recommended  for 
dyeing  blacks  with  logwood,  which  gives  a  deeper  black 
with  an  excess  of  unaltered  chromate.  When  dyeing  with 
alizarins,  the  pure  green  mordanted  wool  should  be  used. 

A  logwood  black  obtained  in  single  bath  with  lactic  acid, 
is  redder  than  with  tartar.  This  difference  disappears  if 
the  wool  be  oxidised  with  bleaching  powder  or  any  other 
oxidising  agent;  also,  if  the  wool  be  boiled  with  the  potas- 
sium bichromate  alone  for  some  little  time  before  adding 
the  lactic  acid. 

To  sr.m  up,  the  author  thinks  that  lactic  acid  can  always 
be  used  for  mordanting  wool,  and  that  it  is  only  a  question 
of  a  little  experience  in  order  to  select  the  most  advantageous 
method  for  each  case. — J.  E.  H. 

Irichromatine :  A  New  Process  of  Colouring  without 
Materia!  Colour.  L.  Lefevre.  Kev.  Gen.  des  Mat.  Col. 
1898,2,  [20],  289— 292. 

The  wonderfully  dazzling  and  pure  colours  which  we  see  in 
the  wings  of  the  butterfly,  in  the  feathers  of  the  peacock, 
or  in  a  soap  bubble,  are  due  to  interference  phenomena, 
produced  by  the  action  of  light  rays.  Their  purely  physical 
origin  would  seem  to  exclude  the  possibility  of  producing 
similar  effects  upon  textile  and  other  fabrics,  and  fixing 
them    there.     However,  this  problem  has  been   solved   by 
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(  buries  Henry,  whose  patented  process,  on  account  of  its 
simplicity  and  cheapness,  is  now  being  worked  bj  a 
company. 

Interference  colours,  being  spectrum  colours,  are  of  great 
brilliancy  and  parity.  They  are  produced  whenever  light 
meet-  an  extremely  thin  Sim,  indeed  of  similar  dimensions 
to  those  of  the  wave-lengths  of  the  spectrum  colours,  that 
i-  to  say,  something  approaching  to  millionths  of  a  milli- 
metre. They  ar.-  produced  under  the  St  diverse  con- 
dition- ;    for    example,    with   glycerin    films,    collodion,  by 

electrolytic  deposits,  1 wn  as  Nobih's  rings,   and,  finally, 

by  dropping  a  small  quantity  of  an  oily  substance  upon 
water,  chiefly  olive  oil,  petroleum,  essence  of  turpentine,  .ve. 

This  last  fact  Henry  has  utilised  in  Forming  thin  films  of 
i  resistance  and  perfect  continuity,  and  fixing  them 
hist  upon  materia]  such  as  paper,  textile  fabrics,  glass,  3iC. 

A  film  produced  by  olive  oil  upon  water  soonevapo 

moreover,  it  i-  impossible  to  fix  such  films  upon  paper,  as 
they  would  he  at  once  absorbed,     However,  by  dissolving 

certain  resins  or  pitches,  which  have  the  property  of  be i- 

ing  bard  on  exposure  to  the  combined  influence  of  air  and 
light,  in  a  suitable  solvent,  we  can  produce  a  suitable  film 
by  the  evaporation  of  the  solvent.  It  was  a  mucb  more 
difficult  matter  to  obtain  a  perfectly  continuous  pellicle, 
but  this  was  ultimately  accomplished  by  employ  ing  a  solvent 
like  benzene,  which  is  nearly  insoluble  in  water.  By  dis- 
solving  Damar  gum,  or  mineral  pitch,  in  benzene, a  solution 
known  as  Irichromatine  is  obtained,  by  means  of  which  a 

pellicle  suitable  in  every  respect  is  produced.  Iu  order  to 
fix  and  protect  the  film  from  friction,  the  paper  which  is  to 
be  irisated  isprevi  rosly  coated  with  gelatin  which  has  been 
led  insoluble  by  formic  aldehyde.  The  method  of 
producing  the  film  on  the  large  scale  is  carried  out  by 
allowing  Irichromatine  to  fall  drop  by  drop  upon  water 
contained  in  a  shallow  tub.  A  knife  is  attached,  which 
stretches  the  edge  of  the  film  ami  thus  cause-  the  thickness 
of  the  film  to  vary  ;  iu  this  way  the  formation  of  the  colours 
i-  modified. 

The  paper  to  be  irisated  is  run  upon  a  roller,  and 
pen.  tran  -  the  surface  of  the  water  at  a  very  small  angle, 
and  by  it-  very  slow  motion  drags  with  it  the  pellicle  which 

i  Viter  ■oming  out  of  the  tub  the 
paper  is  gently  dried,  so  as  nol  to  causi  anj  cracks  in  the 
film,  and  again  wound  on  rollers. 

irietj  hi  col -  and  designs  is  infinite,  an. I  tin 

I  can  nevei  I"  produced  twice.  Under  proper 
management,  one  tub  allows  of  more  than  1,000  metres  of 
paper  bell  ll  a  very  -mall  cost. 

Tin-  base  up  >u  which  the  pellicle  is  deposited  plays  an 
important  part  ;  black  ground-  producing  intense  colora- 
tions ;  light  grounds,  delicate  coloration-. 

In  order  to  increase  the  decorative  effect,  '1      i 
finally  submitted  t"  the  operation  of  emb  issit  ng), 

Pigment  colours  can  he  associated  with  the  colours  pro- 
duced t ■  x  /<■/■  hrom  -  can  a]-  i  bi  made 
upon  text                           ially  on  half-silk  ;  beautiful  • 

are  obtai I  by  means  of   Irichromatine,  but  practical  diffl- 

onlties  hs  i  ranted   i"  fori  they  can  bi  prod     i  l 

ale.      .1.  E.  II. 

Ben  />■  tuffs,  in  the  Printing  Industry,  Application 

wing  the  last  l">  Yean      t.    Btcin.     Z.-it-.  .,,,..,-« 
Chen,.  I-',-       |g    ,  397—900. 

NKm   benzidine  dyestoffs  (such  a-  Genuine, or  Brilliant 
Qeraoine  foi  row  colours;   Benso  Bine,  or  Brilliant    I 
Ulue  o  1!  foi   sky  blues;  Chloramine  Yellow,  Cbrysophe- 
nine.  (  brysamii  ,  llows  :  Bi  aio  Green  I  r  olives) 

"■    n*  •>  '  ig   light-coloured  grounds  on   cotton. 

I'h,    desired  designs  are  tii-t  printed  (with  Aniline  Black, 

Alizarin    Bed,    basic    tnili lours,  \.i  he  ml 

which  is  ii,.  n  drawn  through  an  aqueous  solution  of  the 
idine  dvestuff,  and  the  oolour  is  taken  up  bj  the 
■  I  The  bensidini  dyestufts  are  almost  without 
Influence  on  tie  printi  il  i  oloui  l  ugi  blotohi  -  m  n 
be  printed  with  Aniline  Black,  8tc,  leaving  onli  small  white 
figiii.s  which  iak,  up  the  benzidine  dyestuft  when  thi 

iwn  through  an  aqucOUS  solution' of  it. 


The  padding  method  is  better  than  dyeing  in  the  vat 
or  the  jigger,  for  light  and  medium  shades. 

The  benzidine  dyestuffs  arc  not  so  good  for  direct  print- 
ing on  cotton  a-  the  mordant  dyestuffs ;  they  are,  however, 
being  much  used  where  no  great  fastness  is  required.  15y 
using  albumin-thickening  for  the  printing  mixture,  greater 

fastness  is  obtained. 

They  act  as  mordants  for  basic  colours,  and  thus 
"  topped"  and  "  cover-print  "  effects  may  be  produced. 

Most  of  them  are  poly  DUnds,  am!  a-  such  they 

are  decomposed  by  reducing  agents.  The  reducing  agents 
commonly  employed  are  stannous  -alts.  Zinc  dust  is  to  be 
avoided,  since  it  is  difficult  to  obtain  it  fine  enough,  and  it 
is  apt  to  scratch  the  copper  rollers. 

In  order  to  destroy  the  benzidine  dyes  locally,  ziuc  dust 
i-  to  he  recommended,  as  it  produces  a  purer  white. 

In  the  trade,  many  other  classes  of  dyestuffs  are  grouped 
under  the  general  name  of  benzidine  colours.  -Many  of 
these  are  not  alb, ted  by  reducing  agent-,  -o  that  by  printing 
with  a  combination  of  those  which  are  and  those  which  are 
not  and  then  reducing,  good  "conversion"  effects  are 
obtained. 

Oxidising  agents  discharge  benzidine  dyestuffs,  and  this 
process  (using  potassium  lerriey  anide,  or  sodium  chlorate* 
is  made  use  of  for  the  production  of  variegated  prints. 

To  the  class  of  benzidine  dyestuffs  a  number  of  dyes 
belong  which  entirely  or  only  partly  resist  the  action  of 
oxidising  agents,  hence  by  using  these  in  conjunction  with 
Alizarin  chrome  lakes  (which  are  discharged  by  oxidising 
agents)  excellent  coloured  prints  can  he  obtained. 

Benzidine  dye-tuff-,    which  are  not  attacked  by  alkali  can 

he  used  on  mercerised  cotton.     A  paste  of  the  dvestuff  is 

made  with  the  caustic  alkali  and  printed,  then  dried  and 
washed,  or  the  goods  an-  printed  with  the dyestnff sold  gum 
and  then  drawn  through  the  alkali.  Locally  mercerised 
cotton,  when  printed  with  these  dyestuffs.  gives  deeper 
colours  on  the  mercerised  pin-,  and  thus  a  mo-colour 
effect  is  produced  with  one  dyestuft  and  iu  cne  operation. 

The  following  four  classes  of  benzidine  dyestuffs  are 
distinguished  : — 

1.  Those  which  dye  cotton  and  wool  equally:  Benso- 
rurpurin  4  B,  Id  B;  Benzo  (traiie  \;  _  Benso  Green  G; 
Benzo  Asurine  :i  «"■,  G  ;  Benzo  nine  9  I!.  :t  it.  B  X,  i:  W  ; 
lien/, , chrome  Brown  B,G,B,8B;  Direct  Blue  Black B, 
N  ;  inn,  t  Deep  Black  G,  B;  fcc 

_.  Those  which  dye  wool  more  strongly  than,  but  of  the 
same  tint  as,  cotton  :  Brilliant  Geranine  8  l>;  Chrysamine 
i..  l;  ;  Benso  Dark  Green j  Benzo  lied  Blue;  Congo 
Rubj  :  See. 

:;.  Those  which  dye  cotton  more  strongly  than,  but  of 
the  same  tint  a-,  wool  :  t  'bloramine  <  trange  ;  Curcumin  S  ; 
Brilliant  Azurine  1!;  Benzochrome  Blaok-BlueBj  Hiaro 
Black  ll  II  X. 

i.    rhose  which  give  entirely  different  tints  on  the  cotton 
»ool :    Benzo  <  Mix.  ;  Benzo  Black  BlueG,  B;  Bi 
Brown  N  B  B;  See. 

A  somewhat  similar  classification  can  be  made  with 
regard  to  their  comparative  behaviour  in  dyeing  towards 
silk  ami  cotton. 

If  mercerised  cotton  be  used  instead  of  ordinary  cotton 

in    making  half-wool    good-,  a    \,iy  prettily  dyed  cloth  can 
't.iined  on  using  benzidine  dyestuffs.      These  arc  now 
beginning  lo  In 1  in  linen  and  jute  printing, 

Soin,     other  application-   of  these  dyestuffs   are  given    in 

the  paper,  which  purport-  to  be  a  review  of  their  employ- 
ment during  the  last  15  years. — .1.  Met". 

Diamine  Colours,  Whiti  Discharge  f*>r.     II.  Pomeranz. 
er-Zeit.  1898,  9,     15  |,  230 

A  i   present  two  kind- of  tin  discharges  an  employed  for 
colours     the  acid  discharge,  consisting  oi  -tannous 
to;  and  the  alkaline  d  insisting  of  a  mixture 

of  stannous  hydrate  and  ammonium  chloridi .  I  he  I  tmec 
requires  long  steaming  and  1  whites;  the  alkaline 

discharge,  depending  foi  its  action  on  the  gradual  formation 

of   stannous    chloride   and    the    nun, Man, -    liberation    of 

ammonia,  can  be -teamed  for  a  longer  time  without  "yellow- 
ing" the  whites.      I'lifortiiuatcly ,  it    i-  almost  impossible  to 

obtain  -harp  outlines  with  thi-  lath  r. 
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The  author  recommends  a  discharge  which  is  really  a 
combination  of  both  the  above,  and  which  is  stated  to  be 
without  their  defects.  It  has  the  following  composition  : — 
White  starch,  90  parts ;  British  gum,  30  parts  ;  stannous 
acetate  solution,  30  B.,  500  parts  ;  ammonium  chloride, 
1 10  parts  ;  ammonium  citrate,  100  parts  ;  acetic  acid,  8°  B., 
120  parts,  and  Glauber's  salts,  50  parts. 

The  stannous  acetate  solution  is  made  by  precipitating 

1  kilo,  of  stannous  chloride  dissolved  in  water  (2i  litres) 
with  475  grms.  of  sodium  carbonate  dissolved  in  2g"litres  of 
water,   and,   after   filtering,   dissolving   the   precipitate    in 

2  litres  of  acetic  acid  of  8°  B. 

Ammonium  citrate  is  made  by  neutralising  a  solution  of 
citric  acid  (30D  B.)  with  ammonia,  when  the  solution  should 
mark  21    B. 

Such  a  discharge  may  be  steamed  for  1J  hours;  the 
stannous  acetate  is  gradually  decomposed  and  the  stannous 
hydrate  attacks  the  ammonium  chloride. — H.  I. 

Slack  Oxidation  Dyestuffs  ;  Employment  of  Alcohol  in 
Mordanting.     .Marot    and   Bonnet.      Rev.    Prod.    Chim. 

1,  [8],  116—117. 

The  authors  find  that  by  an  addition  of  alcohol  to  the 
mordanting  bath,  in  dyeing  with  oxidation  blacks,  any 
excess  of  acid  present  is  eliminated,  and  a  certain 
equilibrium  is  established  between  the  active  ingredients. 
This  adjustment  takes  place  in  the  oxidising  chamber, 
where  it  is  favoured  by  the  prevailing  temperature.  The 
oxidation  then  proceeds  in  a  normal  and  reliable  manner 
without  the  strength  of  the  fibre  being  diminished. 

Any  alcohol  may  be  used,  and  any  mordanting  and 
dyeing  ingredients,  so  long  as  the  same  are  not  precipitable 
by  alcohol.  The  influence  of  the  alcohol  varies  directly 
with  the  quantity,  but  there  is  no  advantage  to  be  derived 
from  the  use  of  more  than  25  per  cent.  ;  and  the  minimum 
limit  of  utility  is  5  per  cent. — C.  S. 

Printing  Tungstate  of  Barium  on  Fabrics,  so  as  to  Pro- 
duce Opaque  and  Dull  Effects;  Imitating  Embossed 
Articles.     A.  Scheurer.     Rev.  Gen.  des  Mat.  Col.  1898, 

2,  [20],  306— 307. 

C.  Kokciilin  obtained  these  effects  by  printing  a  concen- 
trated lead  salt,  e.g.,  acetate-nitrate,  on  the  fabric,  drying, 
ageing,  and  passing  through  sulphuric  acid  or  sodium 
sulphate.  The  disadvantage  which  lead  salis  possess,  of 
turning  brown  in  the  presence  of  the  slightest  traces  of 
sulphuretted  h3-drogen,  led  the  author  to  experiment  with 
the  insoluble  tungstates  and  molvbdates,  the  opacity  of 
which  is  very  great. 

Although  lead  tungstate  was  the  most  opaque  precipitate 
which  the  author  obtained,  it  was  preferable  to  use  barium 
tungstate.  The  fabric  was  printed  with  a  colour  composed 
of  sodium  tungstate  and  gum  tragacanth,  dried,  steam.  A 
two  minutes  to  cause  I  he  tungstate  to  penetrate  the  fibre 
better,  passed  into  a  cold  solution  of  barium  chloride 
(50  grms.  per  litre),  washed  and  dried.  The  steaming  is 
not  absolutely  necessary.  The  white  thus  obtained  can  he 
coloured  with  pigments,  like  vermilion,  chrome  yellow, 
Guignet's  green,  and  ultramarine  blue.  These  colours  are 
not  so  fast  as  when  fixed  with  albumin,  but,  on  the  other 
hand,  the  fabric  is  not  stiffened,  and  the  colours  appear  very 
fresh,  and  withstand  a  lukewarm  soap  solution. 

Barium  tungstate  can  be  employed  very  well  along  with 
colours  fixed  with  albumin.  In  this  case  the  goods  are 
steamed  before  passing  into  the  solution  of  barium  salt,  but 
too  long  steaming  must  be  avoided,  or  the  sodium  tungstate 
has  a  tendency  to  run.  The  addition  of  a  trace  of  caustic 
soda  to  hasten  coagulation  is  very  effective.  Barium  tung- 
state ran  also  be  used  for  the  grounds  of  fabrics,  since  it 
communicates  no  hardness  to  them,  but  it  will  not  work 
with  steam-colours,  or  colours  on  chrome  mordant,  which 
require  soaping,  since  the  barium  tungstate  would  be  thereby 
stained. 

By  printing  sodium  tungstate  upon  fabrics  previously 
printed  with  ground  colours,  and  afterwards  passing  into  a 
solution  of  barium  salt,  very  marked  effects  of  contrast  are 
obtaiued.  The  portions  covered  with  barium  tungstate  are 
quite  dull,  while  the    portions   not   printed  with  tungstate 


appear  quite  brilliant  by  contrast,  and  have  the  appearance 
of  silk. 

( Ither  effects  of  contrast  are  obtained  bv  printing  on  a 
rather  thin  fabric,  the  tungstate  coloured"  with  chrome 
yellow,  minium,  &e.  Those  portions  which  have  not  been 
printed,  possess  the  complementary  colour  (but  weakened 
by  contrast)  to  those  which  have  been  printed,  and  which 
are  opaque. 

Patents  for  these  various  processes  have  been  taken  out  in 
different  countries  by  the  author. — J.  E.  II. 

Mordanting    Wool,    Observations    on    (he    Use    of  Lactic 

Acid  in.     C.  Dreher.     Farber-Zeit.   1898.9    ["161,  218 

251. 

The  quantities  given  by  the  author  for  mordanting  wool, 
viz.',  3  per  cent,  of  lactic  acid  (50  per  cent.),  1  -5  per  cent' 
of  potassium  bichromate,  and  1  per  cent,  of  sulphuric  acid, 
have  been  found  satisfactory  in  practice.  The  mordant  is 
especially  suitable  for  dyeing  with  Alizarin  colouring 
matters,  and  with  Logwood,  when  with  the  latter  the  pro" 
duction  of  a  good  black  is  the  main  object.  When  the 
cost  of  dyeing  is  taken  into  consideration,  it  is  found  that 
the  green  chrome-mordanted  wool,  owing  to  its  incapability 
of  exerting  any  oxidising  action  on  the  dyestuff,  requires 
more  of  this,  and  that  dyeing  with  it  is,  in  consequence,  more 
expensive. 

It  is  also  found  that  tightly-spun  yarns  and  tissues  of 
thick  texture  are  not  penetrated  so  well  or  mordanted  so 
evenly  by  means  of  the  above  mixture,  as  they  are  with 
potassium  bichromate  and  tartar.  Sometimes  this  is  due 
to  the  presence  of  fatty  substances  in  the  wool.  In  the 
ease  of  such  materials,  mordanting  must  be  so  performed 
that  little  chromium  becomes  fixed  during  the  first  half- 
hour  of  boiling.  This  is  accomplished  by  the  use  of  a 
mixture  of  potassium  bichromate  (1-5  per  cent.),  lactic 
acid  (3  per  ceut.  of  a  50  per  cent,  solution),  and  ammonium 
sulphate  (1  per  cent.).  The  last  compound  becomes 
gradually  decomposed  during  boiling,  into  ammonia,  which 
escapes,  and  sulphuric  acid,  which,  in  conjunction  with  the 
lactic  acid,  acts  upon  the  potassium  bichromate  and  effects 
the  mordanting  of  the  wool.  If  any  fatty  matters  should 
be  present  in  the  wool,  these  become  acted  upon  by  the 
ammonia  prior  to  its  being  volatilised,  and  are  thus  removed 
from  the  wool. 

An  oxidising  mordant,  which  is  to  be  recommended  for 
dyeing  compound  shades  from  Alizarin  dyestuffs  and  Log- 
wood, is  obtaiued  from  a  mixture  of  potassium  bichromate 
(2  per  cent.),  and  lactic  acid,  and  ammonium  sulphate  (in 
the  proportions  given  above),  the  operation  of  mordanting 
being  interrupted  when  the  bath  has  a  pale  yellow  colour.  ° 

This  mordant  gives  colours  which  closely  resemble  those 
produced  on  a  mordant  obtained  from  potassium  bichromate 
and  tartar. 

A  slight  redness  of  shade  is  to  be  seen  in  the  Logwood 
Blacks  dyed  upon  mordants  fixed  by  the  agency  of  lactic 
acid.  This  is  not  to  be  ascribed  to  the  fact  that  the  mor- 
dant is  in  the  condition  of  chromic  hydroxide,  since  the  dyes 
fixed  upon  wool  which  has  been  mordanted  with  potassium 
bichromate  and  tartar,  and  afterwards  treated  with  sodium 
bisulphite,  do  not  exhibit  any  such  shade.  It  is  probably 
due  to  the  absence  of  oxidising  action  on  the  wool  on  the 
part  of  the  mordanting  mixture.  Such  an  action  may  be 
brought  about  in  the  case  of  lactic  acid  by  performing  the 
mordanting  in  two  operations,  the  wool  being  treated  first 
with  potassium  bichromate,  and  afterwards  in  a  separate  bath 
with  a  mixture  of  lactic  and  sulphuric  acids.  The  first  of 
these  baths  should  be  kept  and  used  again  after  the  neces- 
sary quantity  of  potassium  bichromate  (or  chromic  acid) 
has  been  added  to  it.  The  wool  mordanted  in  this  manner 
dye3  the  same  as  wool  mordanted  with  potassium  bi- 
chromate and  tartar. — E.  B. 

Uneven  Dyeing,  Correction  of.     G.  Robrecht.     Farber- 
Zeit.  1898,  9,  [16],  251— 252. 

C.  Otto  has  asserted  (this  Journal,  1898,  843)  that  the 
fault  of  cloudiness  of  colour  in  dyed  hats,  can  be  rectified 
by  boiling  the  latterwith  equal  parts  (1  percent.)  of  sodium 
bisulphate  and  acetic  acid. 


-- 
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In  connection  with  tlii-  fbe  author  remarks  that  when 
the  defect  i-  due  to  imperfect  Kcouring  or  to  the  presence  of 

dirt  of  any  kind  in  tbe  dyed  material,  it   i-  im] ible  to 

rectify  it  without  dyeing  a  deeper  -had.'.  It  is,  consequently; 
difficult  to  find  a  remedy  when  the  fault  is  discovered  after 
the  material  has  been  dyed  fully  to  the  shade  desin  1. 

\\  ben,  however,  the  irregularity  makes  it-  appearance 
sbortlj  after  dyeing  has  commenced,  an  addition  to  the  hath 
of  Glauber's  salt  15 — 8  per  cent.)  may  be  useful,  the  salt 
having  a  retarding  action  on  the  dyeing. 

The  treatment  i-  ineffective  when  acetic  acid  is  present  in 

the  hath,  as  dyeing  is  not  in  sin  h  a  case  prevented  from 

takiDg   place   rapidly.      Kor   pah-   shades,  therefore,    it    is 

advisable  to  add  to  the  dyebath,  ammonium  acetate  in  place 

■  tie  aeid. 

Sodium  bisulphati  ■  mployed  to  reduce  or  remove 

only  such  colours  at  are  not  fast  toacitl.  After  i:  has  been 
used,  tbe  woollen  materials  should  be  re-dyed  with  direct 
acid  dyestuffs. 

Colonrs  which  are  loose  to  alkalis,  are  best  removed  by 
treatment  with  ammonia. 

Uneven  colonrs  dyed  from  "  Aniline  Dyestuffs,"  unless 
the  material  be  dirty  or  the  dyestuff  at  fault,  may  be 
rendered  passable  by  boiling  well,  whilst  working  about 
evenly,  and.  after  some  time,  adding  to  the  hath  sodium 
sulphate,  sodium  bisulpbate,  or  sulphuric  acid. — K.  li. 

Diaminogene  Black  on    Mercerised  Cotton    Tissues,  Con- 
tinuous I'romss  fur  Di/ei»g.    A.  Kertesz.     Farber-Zeit. 
18,  9,  [10],  246—248. 

Bv  menus  of  the  arrangement  of  apparatus  described  and 
illustrated  he  ow,  mercerised  cotton  tissues  are  dyed  Di- 
aminogene Black,  the  pi  i.e.  -,  of  dyeing,  diazotising,  and 
developing  being  continu 

The  apparatus  employed  in  dyeing  il  three  tanks 

A  A  A.  placed  together  as  shown  in  the  figure. 


— r 


ahout  80  om.)  200  grin-,  of  sodium  carbonate,  2  kilos,  of 
Diaminogene  li.0-7.'.  kilo,  of  Turkey-red  oil,  and  2  kilos,  of 
calcined  sodium  sulphate  (salt-cake),  double  these  quantities 
being  taken  in  setting  the  tanks  for  tissues  140 — Kill  cm. 
wide.  Slight  variations  in  these  quantities  may  require  to 
be  made  for  the  tissues  of  different  textures,  and  to  suit  the 
speed  of  running  of  the  machine,  if  thi-  he  different  from 
that  given. 

The  amounts  of  the  dyeing  materials  to  be  added  during 
the  passage  of  the  tissues  are  regulated  solely  by  the  weight 
of  the  latter,  and  are,  per  In  kilos.  : — 30  grm-  of  -odium 
carbonate,  SS0 — 4.iu  grm-.  of  Diaminogem  B,  SO  grins,  of 
Turkey  red  oil,  and  3oi) — 4 1 1 1 >  grins,  of  calcined  sodium 
sulphate.  They  mn\  be  added  either  at  intervals  or  con- 
tinuously during  the  passage  of  the  tissues.  The  result  is 
not  affected  if  more  of  them  be  added  to  one  tank  than  to 
another. 

The  tissues  to  be  dyed  mu-t  he  thoroughly  wetted  prior 
to  entering  the  tanks,  and  the  temperature  of  tbe  baths 
must  he  at  or  near  the  boil. 

A  bluer  shade  of  black   than    is   obtained    with  Diamino- 
gene 1?  alone,  is  produced  with  a  mixture  of  equal  parti 
that  dyestuff  and  of  Diaminogene  extra. 

The  tissues,  after  being  dyed,  are  rinsed  in  cold  water, 
and  are  then  dia/otiscl  and  developed.  The  machine  00 
which  these  operations  are  accomplished  is  shown  in  the 
accompanying  figure. 

Fig.  2. 


■  i!m  in  -  In  mo  Air  w.  \  ii  -. 

an    lilted   with    tension    and  drau    roller-.      Al.ove 

them  i-  Bxcd  a  woodi  n     .   -•  I  B,  containing  ■  ici  ntt  ited 

lion  of  thi  dyestuff  used.  Bach  tank  ha-  in  it  a  ;team 
coil,  provided  with  a  three-way  tap.  the  office  of  which  is 
to  shut  niT  the  steam,  to  cause  it  to  pass  directly  into  the 
hath,  or  tin  .  ,i-  mat  he  desired. 

The  i ml.-  ne  approximately  180  cm.  in  height,  B0  cm.  in 
length,  and  of  a  width  which  varies  ac  the  width 

of  the   tissues   to   be   dyed.     The  diaw  rollers   are   about 

IS  cm.  in  diameter,  and   are  driven  at  a  -| I  of  ahout 

I".  revo'.i  iiou-   per  minute,  corresponding    with    an  output 

..!  at i  1,000  metres  of  dyed  tissue  per  hour.     If  a  "niter 

speed  than  thi-  should  be  desired,  a  fourth  tank    must  be 

addl  d   to   tie 

Vt  the  beginning;  of  the  dyeing  operation,  the  tanks  arc 
each  half  filled  with  water.  This  i-  heated,  aud  there  i- 
then  added  to  each  tank,  fbi  tissues  of  ordinary  width  (vie., 


(    ON  I  INI  HI  s    1)1  UNO     A  If  \H  VI  1  -. 

A  is  the  diarotisitig  tank,  which  is  fed  with  solutions  of 
sodium  nitrite  and  of  hydrochloric  aeid  from  vats  I.  and  II. 
respectively.  It  is  a  rinsing  tank,  through  which  a  stream 
of  water,  to  which  acid  is  added  from  time  to  time,  i- 
to  flow.  The  developing  tank  I'  :s  supplied  with  the 
requisite  solution  from  vat  III. 

Tauk  A  is  prepared  for  use  by  half  filling  it  with  a  solu- 
tion of  sodium  nitrite  (  r,  grins,  per  litre)  acidified  with 
bydroehlorio  arid  (5  grins  per  litre).  Vats  I.  and  II. 
contain  solution-  of  sodium  nitrite  and   hydrochloric  acid, 

,  added  tO  the  tank  a- the  tis-ues  pass,  at  such  a 
rate  that  1  per  cent.  "t  the  weight  of  the  tissues  of  the  salt 
and   II  pi  r  cent,  ol  thi    ici  1  .He  mti  oiliieed. 

Kor  developing,  phenyleiicdiaminc   is    used,  cither 
to  give  u  jet  black,  or  in  admixture  with  jS-naphthol  for 
a  blue-blank,  or  with  rcsorcinol.     The  la-t   mixture  is  the 

I  common,  as  it  yields  a  -hade  similar  to  that  of  Aniline 

Black.       He     hath  is'  set  with    this   hy  half    tilling  ti 

reserved  for  it  with  a  solution   nf  phenyhjnediamini 
grm.   per  litre),    rnoroinol   (0-2  grm.).   and   canst 
(0-3  grm.  at  10    B.).      \   solution  of  tbe  same  compounds, 
Ul   ,|,e  ratio  ol   0-15  part  of  the  first  and  second  to  0-5 
,,f  the  third  is  placed  iii  the  feeding-tank,  and  suffice,  lor 
the  development  ol  100  part-  of  the  dyed  tissue. 

ug  through  the  diaxotising  and  developing 
bath*,  the  tissue*  are  allowed  to  lie  for  half  an  hour.  They 
:ire  then  rinsed,  and  SUSped  if  desin  d.—  I  .  B. 


Oct.  3i,  1898.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


928 


Lignorosin  ["Calcium  Lignosulphonate""\  :  A  New  Reducing 
Agent  jor  Chromic  Acid  in  Wool  Mordanting.  A.  Kaaz. 
Farber-Zeit.  1898,  9,  [16],  245—246. 

Tnis  compound,  stated  to  be  calcium  lignosulphonate,  is  a 
by-product  of  oue  of  the  processes  of  manufacturing  paper 
pulp  from  lignocellulose  fibres.  It  appears  in  commerce  in 
the  form  of  a  dark-brown  syrup,  with  a  caramel-like  odour, 
and  is  found  to  serve  in  many  cases  as  an  efficient  substitute 
for  lactic  acid  in  mordanting  wool  with  chrome. 

Dye  trials  were  made  with  wool  mordanted  with  2-7  per 
■cent,  of  lignorosiu,  1  •  2G  per  cent,  of  potassium  bichromate, 
and  0'66  per  cent,  of  sulphuric,  acid. 

Mordanting  is  complete  after  an  hour's  boiling,  the  whole 
of  the  chromium  being  absorbed,  and  the  fibre  is  affected  no 
more  than  it  is  with  a  mixture  of  potassium  bichromate,  lactic 
acid,  and  sulphuric  acid.  The  quantity  of  chromium  thus 
absorbed  is  the  same  as  is  absorbed  from  a  mixture  of  2  ■  7 
per  cent,  of  lactic  acid,  1  '26  per  cent,  of  potassium  bichromate, 
and  0'62  per  cent,  of  sulphuric  acid  ;  or  from  oue  of  3  per 
cent,  of  potassium  bichromate  and  2  5  per  cent,  of  tartar. 

The  wool  mordanted  as  described  has  a  pale 'brown 
colour,  which  renders  it  unsuitable  for  dyeing  colours  such 
as  pale  blues,  greens,  and  pinks,  but  makes  it  more  suitable 
than  wool  mordanted  in  other  ways  for  dyeing  medium  and 
dark  blues,  browns,  drabs,  olives,  and  blacks,  as  less  dyestuff 
is  required.  The  saving,  for  instance,  in  the  case  of  a 
dark  brown  from  Diamond  Brown  R  on  worsted  material, 
amounts  to  3  per  cent,  of  the  commercial  20  per  cent,  paste, 
12  per  cent,  of  this  giving  the  shade  ordinarily  produced 
with  IS  per  cent. 

As  the  compound  is  much  cheaper  than  lactic  acid,  it  is 
considered  likely  to  replace  the  latter  to  some  extent  in 
wool  dyeing. 

The  author  is  indebted  to  a  paper  b}-  H.  Seidel,  in  the 
Mittheil.  des  k.  k.  Techn.  Gewerbemuseums  (this  Journal, 
1898,  844),  for  the  information  that  colours  dyed  on  wool 
mordanted  by  the  aid  of  liguorosin  are  as  fast  as  usual  to 
water,  soap,  alkalis,  and  acids.  Their  fastness  to  light  has 
not  yet  been  determined,  but  no  doubt  is  entertained  that 
this  will  be  found  satisfactory  too. — E.  B. 

Indigo  on  Cloth,  Estimation  of.     A.  Binz  and  F.  Rung. 
Zeits.  angew.  Chem.'l898,  [39],  904. 

See  under  XXIII.,  page  957. 

Sumac,  Recognition  of  Adulterations  of.     M.  Spica.     Chem. 

Zeit.  Rep.  1898,  22,  [69],  212. 

See  under  XXIII.,  page  954. 

Tannic  Acid,  A  Practical  Method  for  the  Analysis  of. 

P.  Wilhelm.      Rev.  Gen.  des  Mat.  Col.  1898,  2,  [20],  307. 

■See  under  XXI1L,  page  957. 

PATENTS. 

Uleaching  Linen  and  other  Objects,  Manufacture  of  Con- 
glomerates containing  Alkaline  Oxidising  Bodies  for. 
L.  H.  Frentz,  Brussels,  Belgium.  Eng.  Pat.  27,049, 
Nov.  18,  1897. 

A  solution    of   sodium   monosilicate   of   1*65   density  is 

prepared,  in  53  kilos,  of  which,  at  a  temperature   of  50°  C. 

42  kilos,  of  dry  sodium  carbonate  are  incorporated  in  a 
jacketed  mixing  machine.    When  the  mass  becomes  viscous, 

5  kilos,  of  sodium  peroxide  are  added  by  small  portions, 
and  the  cooling  mass  is  pressed  into  moulds.  The  blocks 
thus  formed  are  cut  into  pieces,  which  are  then  dipped  into 
a  concentrated  solution  of  an  alkali  silicate.  On  exposure 
to  the  air,  carbonic  acid  is  absorbed,  and  a  siliceous  coating 
is  thereby  formed  on  the  surfaces,  which  protects  the  con- 
glomerates from  deliquescing.  The  protecting  process  may 
be  hastened  by  exposing  the  dipped  pieces  to  an 
atmosphere  rich  in  carbonic  acid,  such  as  cold  combustion 
gases.  Another  formula  is  given  in  which  modified  pro- 
portions of  the  constituents  are  used. — E.  S. 

Dyeing   Sliver  for    Textile  Fabrics,  Impts.  in  Apparatus 
for.     H.  H.   Lake,  London.      From  I).   Mattei,   Genoa, 
Italy.     Eng.  Pat.  17,173,  July  20,  1897. 
The  slivers  are  dyed  in  a  continuous  manner  in  a  machine, 
the  chief  characteristics  of  which  are  : — (1)  Oue  or  more    \ 


injectors  serving  for  the  preliminary  moistening  of  the 
slivers  ;  (2)  a  number  of  consecutive  steeping  or  dyeincr 
vessels  j  (3)  a  device  consisting  of  a  guiding  band  convey^ 
ing  the  sliver  from  one  vessel  and  carrying  it  to  a  reel, 
which  deposits  it  on  a  flexible  wooden  apron,  and  this 
carries  it  through  the  next  dye  vessel. — R.  B.  B. 

Washing  and  like  Treatment  of  Printed  Fabrics,  Impts. 
relating  to  the,  and  to  Apparatus  therefor.  E.  Kemy, 
Mulhouse,  Alsace.  Eng.  Pat.  22,351,  Sept.  29,  1897. 
In  washing  printed  fabrics  the  chief  difficulty  is  the  removal 
of  hardened  thickening  material.  The  improvement  designed 
for  this  purpose  comprises  a  drum  or  barrel  mounted  on  a 
horizontal  shaft.  This  drum  is  formed  of  two  discs  or 
end-plates  connected  by  rollers,  and  paddles  interposed 
between  the  rollers.  The  upper  part  of  the  drum  is  sur- 
rounded by  a  series  of  flexible  rollers,  each  of  which  is 
enveloped  in  an  india-rubber  sheath  ;  the  lower  part  of  the 
drum  is  immersed  in  the  vessel  containing  the  washing 
liquid.  When  the  drum  is  revolved,  the  rollers  of  which  it 
is  composed  strike  against  the  flexible  rollers,  and  the  cloth 
passing  between  the  two  sets  of  rollers  is  violently  struck. 
The  thickening  is  thus  disintegrated  and  is  then  removed 
by  the  washing  liquid. — R.  B.  11. 

Mordanting,  Impts.  in.  F.  Haber,  ( Jarlsruhe,  Germany. 
Eng.  Pat.  9484,  April  25,  1898. 
Cotton  is  mordanted  with  chromium  by  first  charoinc  the 
fibre  with  the  hydrate,  carbonate,  or  tannate  of  an  alkaline 
earth  {e.g.,  by  steepbg  successively  in  tannin  and  lime 
H  ater),  and  then  boiling  the  cotton  in  a  solution  of  chromium 
fluoride  or  other  chromium  salt. — R.  ]i.  B. 

Mordanting,  Sizing,  or  Mercerising  Hanks  of  Yam,  Impts. 
in  Machines  for.  W.  P.  Thompson,  Liverpool,  &c. 
From  B.  Cohuen,  Grevenbroich,  Germanv.  En°-  Pat 
12,379,  June  2,  1898. 

Thk  machine  consists  of  several  pairs  of  yarn-carrying 
rollers  arranged  concentrically  on  a  horizontafshaft,  so  thai 
by  rotation  of  the  latter,  the  rollers  change  their  position 
and  can  be  in  turn  saturated  with  liquid,  squeezed,  washed, 
opened  out  or  brushed,  and  removed.  The  stretching 
rollers  are  so  adjusted  by  means  of  a  cam  groove  that  the 
tension  of  the  yarn  during  the  operations  of  sizing,  mer- 
cerising, squeezing,  &c.,  may  be  varied  according  to  the 
stage  of  the  process.  This  is  stated  to  be  particularly 
important  when  mercerising  cotton  yarn  to  obtain  a  silky 
lustre.  Assistant  stretching  rollers  are  also  provided  for 
equalising  the  tension  of  the  upper  and  under  hanks  of  vara, 
this  being  also  effected  by  means  of  a  cam  groove. — R.  B.  li. 

VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Sodium    Chloride    Solutions,   Specific    Gravity  of.     H.  C. 

Hahn.  J.  Amer.  Chem.  Soc.  20,  [8],  621 — 630. 
The  author  has  applied  a  number  of  corrections  to  Gerlaeh's 
data  for  the  specific  gravity  of  solutions  of  sodium  chloride, 
and  has  deduced  a  formula  by  which  the  percentage  of 
sodium  chloride  (p)  can,  it  is  said,  be  calculated  exactly  to 
0-01  percent.,  if  the  specific  gravity  (*•)  at  15-08°  C.[  air 
thermometer,  be  kuown  to  the  fourth  decimal — ■ 

p  =  60-209,5S5-626-853,l  s+  1067  -352,667  s-- 
633-  92  s3  +  133,333,333  s4. 

A  method  of  experimentally  determining  the  corrections 
to  be  applied  in  order  to  reduce  weighings  in  air  to  weigh- 
ings iu  vacuo,  is  also  described,  and  is  stated  to  give  more 
accurate  results  than  those  obtained  by  calculations  based 
on  observations  of  the  pressure,  temperature,  and  amounts 
of  water  and  carbonic  anhydride  in  the  atmosphere  at  the 
time  of  weighing. — E.  W.  \V. 

Alkali  Chlorides,  Electrolysis  of.     H.  Wohlwill.     Zeits.  f. 

Elektrochem.  1898,  5,  [5],  52—76. 
Sodii;m  chloride   is     selected   as    the    type   of    the   alkali 
chlorides,  and  its  behaviour  on  electrolysis  fully  considered. 
Besides    the  ordinary   formation    of  caustic   alkali  at    the 
cathode  and  chlorine  at   the  anode,  certain  other  processes 
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take  place  during  the  electrolysis  of  Buoh  a  solution,  winch 
give  rue  to  the  -alt-  of  the  oxy-acids  of  chlorine     The 
ire  hypochlorites  and  chlorates,  and  also, 
under  certain  condition!,  perohloi 

The  question  which  u  of  both  scientific  and   practical 
interest,  is  bow  a  solution  containing  initially  only  the  anions 

CI,  OH,  and  0  becomes  charged  with  the  anions  of  the 

hypochlorites  anil  chlorates,  viz.,  CIO  and  CI03. 
'  In  order  t..  solve  the  problem,  the  author  b  u  adopt.  1  the 
method  used  bj  Glaser  (this  Journal,  1898,  162— 464)  for  the 
stud;  of  the  electro!]  lie  ol  aqueous  soldi  i  illy.   The 

same  problem  baa  been  attacked  by  Oettel  (this  Journal,  1895, 
192;  and  Zrits.  1  Blektrochem.  1,  69),  and  also  indirect!] 
byHaber,  Zeits.  f.  anorg.  Chem.  16,  198  and  329)  ;  nut 
since  tic-  anther's  intention  iras  to  isolate  the  primary 
reactions,  he  took  precautions  which  would  enable  him  to 
obterre  the  initial  direction  of  tin-  reactions  and  not  the 
final  product,  ss  was  the  ease  with  OettePs  and  llai.cr's 
experiments.  For  the  author's  purpose,  Borne  of  the  objec- 
tion- which  maj  be  raised  against  the  methods  of  other 
investigators  are  as  follows :— The  duration  of  the  experi- 
ments is  too  long;  tin'  products  of  electrolysis  are  not 
separated  b    other,  ami  consequently    undergo 

further  action  by  the  current;  tin-  composition  ami  concen- 
tration of  ii.i-  v,,]nii.,T.  is  constant]]  changii  g,  &c. 

Bj  avoiding  tl conditions,  which  give  as  a  result  only 

tin  sum  of  different  reactions  which  cannot  be  distinguished 
from  ,    tin-   author   has  arrived   at   the  following 

conclusions :  — 

(1.)  With  a-  low  an  anodic  electromotive  force  as  l"S 

volt    (against   a   hydrogen   electrode),  formation   of  hypo- 

chloriti  lakes  ploci       With  an   E.M.F.  of  about    1-2 — 1  -8 

volt  the  reaction  is  almost  quantitative,  apparently  according 

equation — 

ci  i  o(+  +)-i  ib 

(2.)  A  more  extensive  formation  of  hypochlorite  only 
begins  above  .1   volt,  ami  tins  depends  on  a   secondary 

chemical   acti i    the   liberated  oblorme  on  the  alkali 

present 

CD  Chlorate  is  formed  : — 

(o.)  Bj  an  i. .me  tea. ti n  supplying  positive  electricity. 

and  not 

(/,.)  Bj  i  direct  union  of  t  |  and  OH  ions  (a-  main- 
tained by  Hah.  r).  hut  more  probablj  from  the  CIO  ions 
already  formed  in  tin  -  lotion,  according  to  tin-  equation — 


8C10  +  OH(  +  +)       CloJI  .  (  I. 


—.1.  S. 


Alkali   Chloride*,    Diaphragm!   for    tin-    Elect™ 

II    i:,  cker      [nd  898,  2,  ■■'■        >  ■  Science 

Abstracts,  l-'J-.  1,  [S  |,  561 

Brxri  descriptions  are  given  of  a  large  numhei  of  matt  rials 
whieh  have  been  proposed  ami  patented  for  use 

l.i-   been    i  roposed   by    l.c 
Kihnnl    Ratlin  iu,  and  Sutter;  it   is   in  actual  use 
;,t   Bumford   Falls,  1   8.A.,  and  at   Bitterfeld  in  Germany. 
•,i    [jeopoldshall,   parchment    protected  by  a  coating  of 
.  1 1 .  1 1 1 1 1  in-  i  oxychloride  is  used  in  the  electro- 

ns,     Albutninised   paper  ami  albumin  alone  have 
been  pi  Rieckmann;  paper  or  eardboard 

with   collodion,   bj    Hocpfner.      Diaphragms   "I    ungl 
porcelain  or  baked  da]  have  been  patented  b]  many,  and 
are  in  actual  ase  in  three  works.     Asbestos  as  a  mat 
for  diaphragms  bat  bet  n  patented  by  Roberts  and  MoOraw, 
dargreaves  and   Bird,  Riquelle,  Wierniok,  Walte,  il. 
Richardson,  and  Mcistei  Lucius  and  Bruning ;  whilst  porous 
partition  walla  of  Portland      menl  have   Been  claimed  bj 

llrellel.    Hint. T,  ami   l.\    I   :u  ml,  hue!.—   \     - 

Nitrites,    Electrolytic   Production    "f.     A.   liul Ret 

des    Mat     t  ..I     2,      la  ,    868     270       (See    this 
Journal,  L89I    •         IBS 

i  r  ihowed  1 1  869 )  that,  io  I 

•:r,  Dgtfa  in   s  vessel  divided 


into  two  parts  by  a  diaphragm,  the  liberated  hydrogen  in 
the  negative  cell  attacked  the  acid,  which  rapidly  became 
blue  by  solution  of  the  reduction  products.  On  continuing 
the  current  for  some  time,  ammonium  nitrate  was  finally, 
formed. 

The  large  expenditure  of  electrical  energy,  necessary  to 
furnish  hydrogen  for  the  complete  reduction  of  the  nitric 
acid,  renders  the  method  too  expensive  for  commercial 
purposes.  With  nitrate-,  since  a  much  -mailer  quantity  of 
hydrogen     i-     needed    for    the     reduction,    less     energy    is 

required. 

In  the  negative  compartment  of  a  divided  cell  a  solution 
of  sodium  nitrate,  and  in  the  positive  a  solution  of  an 
oxidisable  metallic  sulphate  or  chloride  of  equal  electrical 
conductivity. ,.(/.,  ferrous  chloride,  is  placed.  With  -uitable- 
difference  of  potential,  which  the  author  calculates  to  be- 
;, — g  volts,  -odium  nitrite  i-  produced  in  the  cathode  com- 
partment. The  electrical  energj  necessary  for  the  production 
of  1  kilo,  of  sodium  nitrite  is  estimated  as  4,000  watts. 

Tin-    author    has    elsewhere    described    an  electrolytic 

mi  thud  for  the  preparation  of  sodium  thiosulphate  in  a 
similar  apparatus,  which,  by  slightly  reducing  the  dimensions 
of  the  electrodes,  can  be  used  for  the  production  of  sodium 
nitrite— II.  I. 

Perchlorate  in  Chili  Saltpetre,  Estimation  of.     C.  Al 
and   1*.   Hett.     Zeits.   fur   offentl.   Chun.   4,    115;  Chem. 
Cenrr.  1898,  2,  [8],  558. 

See  under  XXIII., pagt  950. 

Coke  Ovens,  and  Ammonia  as  By -Product.     II.  Tcrne. 

J.  Franklin  Inst  146,  [2],  127. 

Si  i  undi  r  I!    ,  j  agi  912. 

PATENT. 

Sulphur  Trioxide  [Sulphuric  Anhydride"],  Method  Jbr  the 

Manufacture  of.     0.  [mray,  London      hi Thi    Farb- 

werke  rormals  Meiater,  Lucius  und  limning,  ol  Hoeebsl 
a,  Main.  Germany.     Eng.  Pat  6057,  March  11,  l- 
"  In  the  manufacture  of  sulphur  trioxide  by  the  combination 
..I'  sulphur  dioxide  and  oxygen,"  the  method  is  claimed, 
as  described,  "of  raising  these  gases  to  the  temperature 
required  for  the  reaction,  by  transferring  to  them  heat  from 
the  produced    sulphur    trioxide.   which   has   a   high   tem- 
perature, resulting  from  the  combining  reaction  "  reiki 
tn.     The  method  of  heat  transfer!  nee  is  effected  through 
the   agency    of  a   simple   counter-cut  rent   apparatus.      It   is 
-aid  thai  by  the  means  and  m  '!»»1  described,  complicated 
machinery   and    much    fuel   are   spared,  and    that 
apparatus,   once    the    process  is  in   action.   "  work  cut 
without  supplj  ot  heat  from  outside." — K.  S. 

VIII.— GLASS.  POTTERY.  ENAMELS. 

Ceramic  Ware,  Manufaelurt  of  Glased,     rl.de  Wit. 

M,.  nt.  Cram.  29,'.  l  I],  128. 
The  biscuit    prepared    by    the    author    is    made    from    slsg 
which  may  be  of  any  kind,  incorporated  with    plasl  o   i 

to  have  the  following  average  composition  : — Silica, 
50;  calcium  carbonate.:;.".;  alumina,  20 ;  other  substai 
i  iron,  iron  oxide,  magnesia,  manga  in  se,  mica,  organic  matter. 
f,  5  pan*  cent  It  may  also  contain  a  proportion  of  flux 
similar  to  that  used  for  the  glaze  employed,  in  order  to 
facilitate  the  adhesion  of  the  glaze  on  firing.—  i 

Enamels  <■<    High   Dilatation  for   Cast  ,./    Cosaaaoa   frost 
OH  the  Basis  oj    "  Pander  mite."     M  Saglio.     BuU.de  la 
■  i  Encouragement,  1«'.ih,  3,  [8  .  1060  ■  1080. 

\  -inn-  ..I  experiments  was  earned  out  »"li  the  ol 
of  utilising  "  pandemite  "  as  a  substitute  for  boras      i  the 
preparation    of   enamels    of    high    dilatal  i        .itmg 

in, tils.     ••  Pandermite"  is  a   natural  calcium  borate  ol  tin 

lul lowing  c position :— Anhydrous  hot  -  78;  lime, 

.;:  '07  .  magnesia,  0   15;  sulphuric  acid,  2' 55 ;  carbonicaoid, 
- ;  alumina  and  oxide  of  iron,  0-10;  insoluble  matter, 

I  water  and  organic  matter.    :  91. 
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Mixtures  of  " pandermite"  with  felspar,  in  proportions 
varying  from  30  to  70  per  cent.,  all  gave  promising  results, 
but  especially  so  the  mixture  of  40  parts  of  "pandermite  " 
to  60  parts  of  felspar.  This  mixture  fuses  below  800°  C. 
without  loss  of  boric  acid,  forming  a  homogeneous  frit 
suitable  for  enamels  and  ceramic  work.  I;  is  of  average 
hardness  and  easily  pulverisable. 

Fluorspar  and  pandermite,  mixed  in  proportions  of  60 
parts  of  the  former  to  40  of  the  latter,  yielded  a  very  fluid 
frit,  fusing  below  800°  C.  without  loss  of  boric  acid  or 
fluorine,  and  capable  of  increasing  the  dilatation  of  enamels. 
.50  parts  of  this  frit,  5  of  rutile,  30  of  sand,  8'6  of  sodium 
carbonate,  and  10  of  cryolite  yielded  an  enamel  of  high 
dilatation,  fusing  at  1,050°  C.  and  only  slightly  attacked  by- 
acids.  It  would  therefore  appear  to  be  suitable  in  all 
respects  for  application  to  iron.  90  parts  of  this  mixture, 
used  as  a  frit,  with  10  parts  of  petalite,  produced  an  enamel 
of  high  dilatation — 1,079,  measured  by  the  Le  Chatelier 
method — of  sufficient  fluidity,  and  fusing  below  830°  C. 
This,  therefore,  would  also  seem  to  be  suitable  for  iron, 
and  might  possibly  prove  useful  as  a  hygienic  enamel  for 
hardware. 

Mixtures  of  cryolite  with  fluorspar  and  a  little  rutile, 
yield  enamels  of  very  high  dilatation  and  sufficient  fusibility, 
which  may  be  recommended  generally  as  suitable  to  metals 
of  high  dilatation. 

Of  simple  mixtures,  pandermite,  sodium  carbonate,  and 
sand  yield  an  enamel  of  which  the  dilatation  is  894,  and 
which  might  be  found  useful  for  cast  and  sheet  iron. 

An  enamel  composed  of  80  parts  of  petalite  to  20  of 
pandermite,  of  which  the  dilatation  is  483,  though  some- 
what expensive,  owing  to  the  large  proportion  of  petalite 
used  ia  it,  is  suitable  for  application  to  certain  porcelains 
and  stonewares  of  low  dilatation. 

Enamels  of  lower  dilatation  may  be  produced  without 
having  recourse  to  either  cryolite  or  rutile  by  means  of 
sand,  sodium  carbonate,  pandermite,  and  other  substances. 

The  experiments  taken  as  a  whole  show  that,  by  the  use 
of  boric  acid,  it  is  quite  possible  to  produce  hygienic  cal- 
careous enamels,  free  from  lead  and  suitable  for  application 
to  iron,  as  well  as  others  of  varied  dilatation  and  fusibility, 
some  of  which  are  but  very  slightly  attacked  by  acids.  It 
would  also  appear  that  natural  calcium  borate  provides  an 
excellent  economical  substitute  for  sodium  borate,  at  present 
almost  exclusively  used  in  the  enamel  aud  ceramic  industries. 
The  lime  introduced  is  not  at  all  prejudicial  to  the  quality  of 
the  enamels. — II.  H.  B.  S. 

Blue  Glaze,  Production  of  a,  by  reducing  Tungstates  in  a 
Porcelain  Furnace.  A.  Granger.  Compter,  Rend.  1898, 
127,  [2],  106—107. 
The  first  attempts  to  make  use  of  tungsten  compounds  iu 
the  ceramic  industry  were  made  at  Sevres  by  Lauth,  but  no 
practical  results  were  arrived  at.  Taking  into  considera- 
tion the  readiness  with  which  tungstic  anhydride  is  reduced, 
the  author  considered  that  it  ought  to  be  possible  to  produce 
the  oxide  W,,05  during  the  firing  of  the  porcelain,  and  that 
there  was  room  for  further  experiments  in  that  direction. 
I  )n  adding  tungstic  anhydride,  even  in  the  smallest  propor- 
tion, to  a  fusible  silicate,  such  as  porcelain  glaze  or  glass,  the 
substance  becomes  completely  white  and  opaque.  In  this 
change  the  silica  is  set  free,  producing  the  opacity,  and  a 
silicotuugstate  is  formed.  In  order  to  convert  the  whole  of 
the  liberated  silica  into  silicotuugstate,  it  would  be  necessary 
to  add  so  much  tungstic  anhydride  that  the  glaze  would  not 
melt,  but  would  remain  in  a  porous  state  on  the  porcelain. 
The  author  therefore  tried  experiments  with  a  tungstate 
glazing,  and  chose  for  the  purpose  a  sufficiently  acid 
tungstate,  such  as  MX).  4W03.  Iu  order  to  have  a  sufficient 
degree  of  fusibility,  a  glaze  was  composed  of  a  mixture  of 
barium  and  sodium  tungstates,  the  former  by  itself  being 
too  refractive  and  the  latter  too  fusible.  The  proportion  of 
the  two  tungstates  was  so  calculated  that  the  ratio  of  the 
smn  of  the  bases  to  the  anhydride  was  1:4.  On  firing 
porcelain  with  this  glaze  at  about  1,250°,  blue  colours  were 
obtained,  the  shade  varying  from  light  blue  to  indigo 
according  to  the  proportion  of  bases  present  and  the 
quantity  of  glaze  employed.  Other  modifications  of  the 
colour  could  be  brought  about  by  the  introduction  of  borax 
or  phosphates. — C.  A.  M. 


PATENTS. 

Kilns  or  Ovens  for  Firing  Potters'  Ware,  Bricks,  Tiles, 
and  such  like,  and  for  Calcining  various  Substances; 
Impts.  in.  M.  G.  Malpas,  Tunstall,  Stafford.  Eng  Pat. 
19,302,  Aug.  20,  1897. 

This  is  an  arrangement  of  kilns  on  the  continuous  firing 
system.  A  block  or  series  comprises  24  kilns  which  are 
arranged  in  two  rows  of  12,  side  by  side.  Each  kiln  is  in 
communication  with  a  common  flue  as  well  as  with  the 
kilns  adjacent  to  it.  A  travelling  fire  underneath  the 
kilns  enables  each  to  be  fired  in  its  turn.  The  products 
of  combustion  pass  upwards  into  the  kiln  by  way  of  the 
main  firing  flue,  and,  after  playing  up  m  the  seggars,  pass 
into  ring  flues  at  the  top  of  the  kiln,  from  whence,  by 
way  of  vertical  passages  iu  the  walls,  they  pass  into  the 
under-flue  and  so  to  the  adjacent  kiln.  There  are  also 
supplementary  ovens  arranged  on  the  tops  of  the  kilns  for 
use  as  hardeuing-on  ovens.  These  are  heated  by  the  pro- 
ducts of  combustion  as  they  pass  from  one  kiln  to  the  next. 
Each  kiln  has,  of  course,  a  suitable  opening  to  admit  of 
putting  in  and  taking  out  the  seggars. — H.  H.  11.  S. 

Drying  Apparatus  fur  Earthenware  Goods.  Bricks, and  the 
like;  An  Improved.  J.  Rappold,  Zurich.  Eng.  Pat. 
30.333,  Dec.  22,  1897. 

The  apparatus  consists  of  a  drying  house,  preferably  of 
masonry,  having  a  warm  air  canal  beneath  it,  heated  by  a 
suitable  heating  apparatus.  The  dry,  hot  air  is  set  in 
motion  by  fans,  the  movement  of  the  air  being  regulated  by 
valves.  When  the  air  is  fully  saturated  with  water  vapour, 
it  enters  a  condensing  tube  in  which  water  collectors  are 
placed,  from  which  the  condensed  water  passes  away  through 
pipes.  The  cooled  air  is  then  again  forced  by  the  fan  into 
the  hot  passages,  where  it  is  once  more  raised  to  a  high 
temperature,  rendering  it  capable  of  absorbing  moisture. 
The  drying  process  is  thus  based  upon  the  capability  of  air 
of  absorbing  water  at  a  high  temperature  and  giving  it  up 
on  cooling.  The  goods  are  conveyed  into  the  drying  house 
on  waggons  travelling  upon  rails. — H.  H.  B.  S. 

The  Gilding  of  Articles  of  China,  Earthenware,  Porcelain, 
and  the  like;  Impts.  relating  to.  G.  W.  Tooker,  New 
York,  U.S.A.     Eng.  Pat.  10,128,  May  3,  1898. 

Eqcal  parts  of  gold,  one  part  prepared  by  precipitation 
from  the  chloride  by  mercurous  nitrate,  and  the  other  part 
by  potassium  oxalate,  are  mixed,  and  fluxed  with  a  stated 
proportion  of  bismuth  oxide.  The  mixture  is  then  mixed 
with  oil  of  turpentine  to  a  proper  consistence  for  hand- 
painting.  The  articles  to  which  this  gold  preparation  have 
been  applied,  are  fired  at  about  1,500D  F.,  and,  after  bur- 
nishing, a  "  groundiug  oil  "  is  brushed  over  the  surfaces, 
upon  which  a  mixture  of  "No.  8  flux"  and  of  "special 
soft  flux  "  is  dusted,  after  which  the  ware  is  again  fired  at  a 
lower  temperature  than  before.  When  the  decoration  is  to  be 
applied  to  the  ware  by  printing  or  transferring,  printing  oil 
is  used  instead  of  oil  of  turpentine  for  mixing  with  the  gold. 
If  "  powdered  gold  "  is  to  be  applied  to  outlines  formed  in 
oil  upon  the  ware,  the  "  potash  gold  "  is  mixed  with  a  stated 
proportion  of  calomel  for  the  application. — E.  S. 

IX.-BUILDING  MATERIALS,  CLAYS, 
MOKTARS,  AND  CEMENTS. 

PATENTS. 

Drying  Apparatus  for  Earthenware  Goods,  Bricks,  and 
the  like  ;  An  Improved.  J.  Kappold,  Zurich.  En».  Pat. 
30,333,  Dec.  22,  1897. 

See  under  VIII.,  above. 

Plastic  Material  for  Use  in  Making  Tiles  and  other 
Moulded  Articles,  and  in  Makin  j  Floors,  Walls,  and 
the  like ;  Impts.  in.  J.  T.  Szek,  London.  Eng.  Pat. 
6511,  March  17,  1898. 

Sawdust,  wood-shavings,  wood-wool,  wood-pulp,  or  similar 
material,  is  first  steeped  in  a  solution  of  sulphate  of  mag- 
nesia, with  or  without   the   addition  of  borax.     It  is   then 
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dried  ;incl  ground,  and  mixed  with  magnesia  or  burnt  mag- 
nesite  ;  or,  if  desired  for  the  sake-  of  cheapening  the  product, 
the  (hying  and  grinding  maybe  omitted.  The  niittur  - 
obtain*  1  ma-j  either  be  o»cd  as  it  i-.  or  it  may  be  further 
mixed  with  dilute  hydrochloric  acid  tefore  or--.  It  may  be 
coloured,  either  hy  painting  the  surface,  or  by  incorporating 
suitable  pigments  with  it. — II.  H.  B  8 

Artificial  Stone  and  Concrete,  Imptt.  in  ilu  Method  of 
Manufacturing.  I..  P.  Ford  and  T.  W.  Barber,  both  of 
London.  Eng.  Pat.  8226,  April  6,  1898. 
Imiioivkmkm-  iii  the  method  of  slaking  lime  and  -and  in  the 
manufacture  of  artificial  stone.  The  drj  powder  is  rammed 
into  moulds, which  are  then  planed  in  a  chamber  connected 
with  an  air-pump  and  capable  of  being  hermetically  closi  i. 
The  air  is  then  exhausted,  and  hoi  water  and  steam  are 
successive!)  admitted,  which  has  the  effect  of  accelerating 
the  formation  of  silicate,  while  maintaining  a  suitable 
temperature  in  the  mass.     The  -tone  <-  thausting 

the  chamber  until  the  moulds  are  lit  lot  removal.  This 
latter  operation  may  be  carried  out  in  a  Beparate  chamber 
if  preferred,  and  the  drying  auy  also  be  accelerated  by 
removing  the  -tone  from  the  moulds.  The  stone  may  be 
coloured  bj  mixing  drj  powdered  pigments  with  the  other 
ingredients.  To  make  a  multi-coloured  some,  blocks  of 
;u,   first  made  of  the  various  quired.    These 

are  then  broken  up,  mixed  with  a  fresli  quantity  of  lime  and 
sand,  the  whole  rammed  into  moulds,  and  treated  as  befo  c 
In  order  to  increase  the  hardness  of  the  stone,  a  dry 
powdered  alkaline  silicate  may  be  incorporated  with  the 
ind  -and.  —  II.  II.  B.  S, 

/'  '.r  fur  Wulls,  Ctilings,  and  the  like;  /ni/ils.  in  the 
Manufacture  of.  .1  A.  Jones,  Middlesbrough-on-Tees. 
Eng.  Pat.  21,141,  Bept.  15,  1897. 

l.i  i-iiiiiMu  slag  (by  preference,  grey  annealed  slag 
from  Cleveland  iron  ores)  i-  used  as  the  basis  of  the  plaster. 
'I  hi-    is   ground    with    Portland    cement,    lime,   and    -and,   in 

proportions  depending  upon  the  purpu.-e  for  which  the 
plaster  i-  required.—  II.  H.  B.  S. 

Platter  or  Cement  for  Covering  the  Hoofs  and  (or)  Wall* 
rf  Buildings,  An  Improved  Composition  constituting  a. 
.1.  i, twin,  Glasgow.     Eng.  Pat.  12,902,  June  9,  Ib'.ts. 

I  in    composition    consists    of  the    following    ingredients, 

n  the  proportions  si  ited  :  — 

Vnrt-. 

lid  eliiv 7 

I  l.iv 'I 

PossH-maal - 

\ -I "'-!"- -J 

Hlue  IllLS  I  one In 

r  other  fibre 2 

SB 

It  i-  -tated  to  be  Bpecially  suitable  for  covering  wood  and 
iron  buildings  for  tropical  countries,  being  both  heat-resist*1 
mil'  and  rainproof,  as  well  as  capable  ..('  ureal  expansion  and 
contraction  without  cracking. — II.  II.  It.  S. 


X.-METALLURGY. 

Blast  /"Mine,  Gas,"  Simple j  "  tfbfoi  Using.     M.  \. 
Wits.    Iron  and  Steel  tact,  Autumn  Meeting,  1898 

I  hi    report    of  a  24  hour-  trial  with   a  200  h.p.  engine   at 
ne  (this  .i>  urii.ii  i  g  blast-furnace 

gas  without  a"}  attention  as  to  its  condition,  shows  an 
effective  horse-power  per 3)  cb.  m.  ol  l'i-  per  hour,  whilst 
consuming  per  hour  and  per  horse  power  about  loo  Hire,  of 

water    and    le--    than     18    gnus.    "I     oil    and     jr.  a-e.      The 

working  i-  a-  regular  as  that  ol  a  -'earn  engine,  and  the 
.lu-t  iii  the  gns  is  in  do  »»>  injurious  to  its  continuous 
operation. — A    ^ . 

In. n  mill   Steel,   Solution    Theoru    of,      II    JOptner  von 

lornstorff.     Iron  and  Steel  ln-t..  Autumn  Meeting,  1K98. 

sn.  ■  Iii-  la-i  pspet  on  this  subject  (this  Journal,  : 
766—767)  the  author  ha-  seen  the  d;r  ction  with 


the  thermal  relations  of  iron-carbon  alloys,  published  in  the 
fourth  report  of  the  Alloys  and  Research  Committee,  and 
has  corrected  some  of  his  former  figures  and  conclusions. 

He  modifies  the  molecular  atomicity  theory  of  the  dis- 
solved carbon,  and  now  supposes  that  with  the  highest 
temperature  (1,600  to  1,836  I'.),  and  with  low  carbon 
percentage  (up  to  about  2  per  cent.),  the  carbon  molecule 
dissolved  in  iron  consists  of  two  atoms,  whilst  with  loner 
temperature  and  increasing  carbon,  more  and  more  'hrce- 
atotn  molecules  are  associated  with  these.  The  fluid 
eutectic  alloy,  which  solidifies  at  1,130  .  contains  these 
molecules  in  the  proportion  showing  at:  average  of  2- 1"  atoms 
per  molecule. 

From  the  fresh  figures  now  obtained  in  connection  with 
silicou  and  manganese,  the  following  modified  conclusion- 
are  arrived  at :—  (I)  The  earbon  and  silicon  molecule  dis- 
solved in  the  molten  iron,  or  molten  iron  and  manganese, 
consists  of  an  equal  number  of  atom-  ■  (2)  The  atomien 
this  earbon  and  silicon  molecule  is  independent  of  the  quan- 
tity of  manganese  presi  al  :  (3)  It  increases,  however,  with 
the  total  contents,  expressed  in  carbon  equivalents,  of  carbon 
and  silicon  :  (4  1  lu  very  dilute  carbon,  and  probably  also 
silicon  solutions,  these  molecules  consist  ol  two  atom-  : 
(5)  The  mean  atomicity  of  the  molecule,  increases  for  each 
1  per  cent,  of  carbou,  or  ■!  per  cent,  of  silicon,  above  a 
certain  limit,  about  (1-25  atom,  but  with  higher  percent 
of  both  elements  together,  about  twice  this  :  ami  (6)  it 
reaches,  in  the  ease  01  a  total  of  about  8  per  cent,  of  carbon 
and  silicon  (in  carbon  equivalents),  to  5  atom-. — A.  W. 

Casi  huu.  'l'lu  Action  oj  Metalloids  on.     G.  R.  Johnson. 

Iron  and  Steel  Inst.,  Autumn  Meeting,  1898. 

Tn k  effects  of  the  various  constitaents  of  iron  on  it-  physical 
properties  are  described,  and  table-  of  analysesand  physical 
tests  of  many  Embreville  irons  are  given,  showing  the 
effect  of  one  element  varying  m  quantity,  whilst  the  others 
remain  constant.     The  author  sum-  up  a-  follows:  — 

If  ordinary  soft  grej  castings  are  wanted,  u-e  graphitic 
inn,  low  in  sulphur  and  manganese,  bin  with  from  o-75  to 
1'0  per  cent,  of  phosphorus;  if  a  strong  machinery  casting 
he  required,  use  an  iron  id'  close  No. .')  to  grey  forge  fracture. 
with  Silicon  from  0"80  to  1  -5u  per  cent.,  sulphur  from  0-03 
to  11  Mi.',  per  cent.,  and  phosphorus  fr.uu  I  Oner  cent. 

For  hydraulic  cylinders,  &c,  take  the  same  composition, 
but  with  sulphur  a-  high  as  0*075  to  0' 110  per  cent  For 
chilled  w lnels  the  iron  should  contain  silicon  n-JtoO'8, 
sulphur  d-112  to  0-04,  and  manganese  1    u  per  cent. 

It  should  be  remembered  that  while  silicon  is  the 
governing  clement  in  chilled  iro  .  phosphorus  has  ii-  effect 
in  changing  graphitic  into  combined  carbon.  'I  he  law- 
phosphorus  iron  i-  best  for  making  car  wheels,  chilled  roll-. 
O.C..  since  the  chill  fracture  -how-  the  white  or  chill  part 
interlacing  willi  or  piercing  the  grey  portion,  whereat 
the  high-phosphorus  iron,  the  line  between  the  two  parts  is 
sharply  defined,  aud  the  metal  consequently  weak. 

—A.  v7. 

•      umtation    [Stei         Hicrocheaustrg   if.     .1.  <  •.  Arnold. 
Iron  and  Steel  ln-t  .  Autumn  Meeting,   1  -    - 

I  iik  main  feature  of  this  paper  is  a  -cries  of  coloured 
miorographs  ol  sections  of  cementation  steels  showing  tiki 
different  degrees  of  penetration  of  the  oementation  from  ike 
outside  to  the  centre  ol  the  bars,  and  the  constituent  earl 
of  the  same.  The  micrographs  are  both  of  the  polished  ami 
..lull  surfaces,  and  show  vert  clearly  the  structure  of,  and 
the  carbide  distribution  in  the  metal.  I  he  pmce--  of 
cementation  involves  many  problems,  especially  the  farm 
aud  manner  iu  which  the  carbon  diffuses  from  tot 
into  the  hot  iron,  ami  in  ilns  question  the  author  adopts 
the  «.  r.l  •■  interpenetratiou  "  a-  being  a  uiiliilJaHSpiaasi'ill 
which  doe-  not  prejudge  the  Datura  of  -olid  diffusion.  It 
would  appear  to  !»•  scarcely  possible  to  introduce  much 
over  2  per  cent,  of  carbon  into  cemented  iron,  even  after 

lo    conversion-.      II mentation     up    to    tin-    saturation 

point  i-  fer)  rapid,  but  afterwards  the  -u|»er-aturulion 
proceeds  at  the  rat,   of  only  about  0*05  per  cent,  of  carUm 

per  d  n 
Prom  in-  researches  on  the  diffusion  of  all  i stimuli 

through  hot  iron,  the  author  make-  the  following  provisional 
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statements  in  respect  to  carbon : — (1)  That  the  diffusion  of 
carbon  in  the  process  of  cementation  presents  two  distinct 
varieties  of  interpenetration,  (a)  the  interpenetration  of  the 
substance  corresponding  with  the  formula  Fe24C  and  pure 
iron,  and  (ft)  the  interpenetration  of  the  normal  carbide 
Fe^C  and  the  sub-carbide  Fe^C  ;  (2)  That  the  interpenetra- 
tion of  Fe24C  and  iron  is  more  rapid  and  takes  place  at  a 
lower  temperature  than  the  interpenetration  of  Fe.,4C  and 
Fe:iC  ;  and  (3)  (a)  That  the  interpenetration  of  Fe.,4C  and 
iron  begins  at  Ar  2  (about  759°  C.)  and  is  coincident  with 
the  evolution  in  vacuo  of  gases  from  the  iron,  and  (ft)  that 
the  interpeueiration  of  Fe^C  and  Fe3C  does  not  take  place 
until  the  temperature  of  about  950°  C.  has  been  reached. 

—A.  W. 

Steel,  Diffusion  of  Sulphides  through.     10.  D.   Campbell. 
Iron  and  Steel  Inst.,  Autumn  Meeting,  1898. 

The  author,  with  the  assistance  of  Mr.  C.  Sundstrom,  has 
experimented  further  on  the  diffusion  of  sulphides  through 
heated  steel,  this  time  using  a  mixture  of  5  parts  of  an  oxy- 
sulphide,  containing  a  little  manganese,  and  3  parts  of 
cuprous  sulphide.  On  plugging  this  in  a  cavity  in  the 
steel  and  heating  in  an  oxidising  atmosphere  for  about  two 
hours,  after  raising  the  temperature  to  1,200'  C,  as  before, 
it  was  found  that  practically  the  whole  of  the  sulphide  had 
disappeared.  Estimations  of  the  copper  showed  that  86 "78 
per  cent,  of  it  had  diffused  right  through  the  steel  into  the 
asbestos  mat  on  which  it  rested,  3  '84  per  cent,  was  in  the 
scale  formed  on  the  outside  of  the  bar,  and  5  25  per  cent, 
was  in  the  bar  itself,  thus  accounting  for  95-87per  cent, 
of  the  total  quantity  taken.  When  the  atmosphere  around 
the  bar  was  non-oxidising,  the  diffusion  was  not  so  rapid. 

The  condition  of  the  surface  of  the  cavity  in  which  the 
Milphide  is  placed  also  affects  the  diffusion,  inasmuch  as 
when  the  surface  is  smooth  it  is  only  slight,  whereas  with 
the  same  surface  roughened  with  hydrochloric  acid,  washed, 
and  dried,  the  diffusion  was  rapid.  The  temperature  is 
also  important,  since  at  1,100"  diffusion  scarcely  takes  place, 
anil  only  after  1,200    is  reached  is  it  complete. — A.  W. 

Soft    Steel,  Brittleness  Produced  in,  by  Annealing.     J   ]•'.. 
Stead.     Iron  and  Steel  Inst.,  Autumn  Meeting,  1893. 

Tins  paper  is  written  to  show  that  a  scientific  investigation 
of  the  causes  of  brittleness  is  of  great  practical  importance, 
and  also  to  induce  practical  workers  to  pay  some  attention 
to  a  subject  that  might  prove  to  be  of  great  economic  value. 
For  the  latter  reason  a  terse  review  of  the  explanations  of 
fractures  according  to  crystalline  structure  is  given.  First, 
there  is  iutergranular  weakness,  wherein  the  fracture  fol- 
lows the  weakness  between  the  grains  of  metal,  of  which 
there  are  two  kinds,  viz.,  (n)  where  the  grains  join  and 
touch  one  another,  and  (ft)  where  the  grains  do  not  touch, 
but  are  encased  in  envelopes  of  substances  which  separate 
out  on  solidification  of  the  metal.  Second,  there  is  the 
inter-crystalline  weakness,  which  is  represented  by  the  true 
cleavage  planes  of  the  grains  as  a  mass,  and  in  which  the 
fracture  follows  these  planes  and  not  the  junction  of  the 
grains.  In  this  connection  there  is  strong  evidence  that 
pure  iron  consists  of  cubic  crystals  and  not.  octahedra. 

It  follows  that  if  the  cleavage  planes  of  the  crystals  or 
grains  were  in  the  same  plane,  the  metal  would  be  more 
liable  to  fracture  from  shock  than  if  they  were  at  different 
angles  to  one  another.  Hence  a  fine-grained  metal  in  the 
former  state  might  be  much  weaker  than  a  coarse-grained 
and  largely  crystalline  metal,  iu  which  the  cleavage  planes 
are  arranged  heterogeneously  ;  although  the  finer  the  grain, 
other  things  being  equal,  the  stronger  should  be  the  metal. 
This  has  a  great  bearing  on  the  brittleness  produced  in  iron 
by  annealing,  during  which  operation  the  metal  becomes 
more  granular. 

Some  bars  of  tin-plate  steel  were  annealed  at  700°  C. 
for  48  hours,  when  the  grain  became  larger,  especially 
towards  the  outer  edge,  and  the  metal  was  easily  fractured. 
On  again  heating  to  900°  and  cooling  naturally,  the  bars 
became  exceedingly  tough,  and  the  external  layer  of  coarse 
granular  steel  was  transformed  to  a  finer  grain  similar  to 
the  centre  of  the  bar,  leaving  a  coarse-grained  portion 
between  them.  The  strength  of  these  bars  lay  in  the  fine-  , 
grain  envelope,  into  which  the    brittle   annetUed  material   i 


had  been  changed,  which, 'however,  now  contained  only 
traces  of  carbon  in  place  of  the  0-08  to  0M2  per  cent, 
originally  present.  But  it  was  found  that  the  brittle 
portion  was  not  always  removed  by  re-annealing. 

The  examination  of  a  large  number  of  annealed  sheets 
has  revealed  the  facts  that  when  their  thickness  is  less  than 
18  B.W.G.,  brittleness  is  never  developed,  and  that  it  is 
occasionally  developed  in  sheets  from  10  to  20  B.YV.G. 
Further,  that  thicker  sheets,  which  are  not  brittle  on 
leaving  the  annealing  pots,  after  heating  to  -100'  or  500° 
and  being  subjected  to  shock,  which  may  or  may  not  be 
sufficient  to  give  a  permanent  set,  almost  invariably  show 
a  development  of  brittleness.  The  character  of  the  weakness 
is  sometimes  inter-granular,  hut  more  frequently  inter- 
crystalline.  In  rolled  sheets  there  is  a  fixed  relation 
between  the  lines  of  fracture  and  the  direction  of  rolling. 
Previous  to  annealing  there  is  no  tendency  for  these  sheets 
to  break  up  in  rectangular  directions,  but  rather  to  be 
fibrous  and  tough  ;  whereas,  after  annealing,  the  structure 
is  coarsely  granular  and  shows  a  rectangular  fracture.  It 
would  appear  that  rolling  impresses  a  latent  disposition 
in  the  steel  to  erystallisa  in  certain  fixed  positions,  and  that 
the  annealing  afterwards  develops  it. 

The  cause  of  inter-granular  weakness  cannot  yet  be 
fully  defined,  but  in  two  or  three  cases  examined,  the 
phosphorus  was  found  to  be  excessive,  and,  as  a  con- 
sequence, it  should  not  be  allowed  to  exceed  O'OS  per  cent. 
In  sheets  where,  in  a  small  width  of  -^  in.,  there  exists  both 
tough  and  brittle  material,  it  is  obvious  that  chemical 
composition  does  not  play  an  important  part,  and  it  would 
seem  that  the  absence  of  homogeneity  is  due  to  uneven 
heating  in  the  annealing  pots  ;  so  that  the  primary  factor 
apparently  is  the  temperature.  Rolling  a  sheet  in  different 
directions,  or  at  different  angles  from  the  straight,  ought  to 
reduce  brittleness  by  altering  the  trend  of  the  crystals ;  but, 
of  course,  it  is  impracticable,  owing  to  the  consequent  waste 
of  metal  as  scrap. — A.  W. 

Steel  Guns,  Action  of  the  Projectile  and  of  the  E  rplosiies 
on  the  Tubes  of.  W.  C.  Roberts- Austen.  Iron  ami  Steel 
Inst.,  Autumn  Meeting,  1898. 

The  author  has  examined  the  eroded  surface  of  the  rifle- 
bore  of  a  quick-firing  guu,  with  a  view  to  explain  the  change 
which  has  taken  place,  and  its  cause.  It  must  be  re- 
membered that  a  high  temperature  is  suddenly  transmitted 
to  the  inner  surface  of  the  tube  by  the  heat  of  explosion, 
and  is  rapidly  abstracted  by  the  mass  of  m6tal  behind. 
Consequently,  the  change  might  be  a  complicated  one,  due 
to  this  thermal  disturbance.  In  addition,  there  is  the 
mechanical  effect  of  the  projectile  passing  along  the  tube. 
The  metal  was  a  gun  steel  containing  0'3  per  cent,  of 
carbon,  0'6per  cent,  of  manganese,  less  than  0'05  percent, 
of  sulphur  and  phosphorus,  and  not  more  than  0'  15  per 
cent,  of  silicon.  It  had  been  oil-quecched  at  800°  C.,  and 
subsequently  annealed  at  500'.  A  micro-examination  of 
such  a  steel  should  reveal  more  or  less  confused  pearlite, 
produced  by  annealing,  traversed  by  a  network  of  ferrite. 
The  transition  forms,  Troostite  and  Sorbite,  might  be  present, 
but  no  Martensite.  The  micro-section  of  the  gun  showed 
the  mass  of  metal  to  be  in  this  condition,  but  at  the  edge 
of  a  "  land  "  or  the  driving  edge  of  a  grove,  the  structure 
was  different.  The  altered  layer  was  only  from  2/1  OOOths 
to2/100thsof  an  inch  deep,  and  the  cross  section  of  this  was 
prepared  by  embedding  the  metal  in  steel  and  polishing  the 
whole. 

The  examination  proves  that  the  action  of  the  explosive 
is  purely  mechanical,  so  far  as  the  mass  of  the  tube  is  con- 
cerned, and  there  is  no  evidence  of  fusion  nor  of  the 
formation  of  martensite  ;  but  in  the  altered  layer,  the  ferrite 
bands  have  disappeared,  and  the  carbides  are  present  in  a 
confused  mass.  If  the  steel  had  been  superficially  ebanged 
into  ordinary  hardened  steel,  the  altered  layer  would  con- 
sist of  Martensite,  but  this  could  not  be  detected.  Probably, 
the  time  of  the  operation  was  too  short  to  permit  the 
complete  diffusion  of  the  carbon  in  the  layer.  It  is  of 
course  possible  that  the  layer  is  a  deposited  one,  but  against 
this  view  there  is  the  fact  that  the  ferrite  bands  gradually 
fade  away,  iu  some  cases, as  the  layer  is  approached,  and  in 
others,  pass  into  it  in  fine  lines. 


.- 
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In  the  cast-  of  an  armour  plate,  which  had  been  struck  by 
a  glancing  shot,  the  micro-structure  was  not  altered  by  the 
impact. — A.  W. 

Gold  Amalgamation,  Note  >•"  the  Influence  of  Tempera- 
ture <">.    !•'    !  .  Sharplese.    Eng.  and  Mining  J.  1*98, 
66,  [»],  188. 
With  regard  to  the  known  influence  of  temperature  upon 
amalgamation,  the  author  records   his  experience    with  a 
mill  started   in   March   of  the   present    year.     About  the 
1st  of  June  it   was  noticed  thai  the  amalgam,   instcadof 
remaining  in  a  plastic  condition,  formed   a   hard  crystalline 
..i  granular  alloy,  that  adhered  with  great  persist  nee  to  the 
red  apron  plates.     This  could  not  he  worked  off  with  a 
stiff  brush,  and  only  verj  incompleti  lv  bj  prolonged  rubbing 
with  a   rubber  or  cloth;  for   complete    removal,  a   knife   or 
other  scraper  was  necessary.     The  inside  plates,  however, 

which  were  of  plain  copper,  rem  lined  in  g I   condition 

throughout  the  run.  The  apron  plate-  oontinued  to  grow 
harder,  and  the  tailings  to  contain  more  tree  gold,  until,  with 
the  water  at  83  I-'..  it  was  found  necessary  to  Btop  working. 
The  author  Mates  that  portions  ,,t  the  apron  plates  where  all 
the  silver  had  been  worn  off,  remained  throughout  in  good 
amalgamating  condition,  and  he  suggests  thai  this  p  lints  to 
the  UCt  t'i  '  in  copper  plate-  would  );iv.  letter  rc-ults 
than  silvered  -  when  working  with  warm  water. — A,  S. 

Cyanide-Mill  Soluti  •      W    ■'   Sbarvood. 

Eng.  and  Mining  .1.  I-'.'-.  66,  [8],  216. 

Tin.  analyses  are  given  of  the  solutions  from  four  mills,  all 

of  the  solutions  being  used  in  percolating  vats  except  No.  9  ; 

lime  was  add.-d  in  all  cases  before  the  cyanide  treatment, 

and  the -ample-  were    taken   after   precipitation   of  all   but 

of  the  gold  and  -ilver  by  means  of  zinc. 

The  materials  which   had  been  treated  by   the  different 

solutions  were:  (I)  Carefully  concentrated  tailing-   almost 


entirely  free  from  sulphides  ;  (2)  Tailings  containing  much 
oxide  of  iron  hut  only  traces  of  sulphur;  (3) — (7)  Tailings 
lining  refractory  sulpharsenides  and  sulpbantimonides 
of  silver  and  copper  with  which  the  gold  was  associated,  and 
also  carbonate  of  copper.  In  N'o.  :i  an  oxidising  agent  had 
been  added  to  the  cyanide;  in  Nob.  I  and  5  the  "  strong'" 
and  "  weak  "  solutions  were  respectively  used  continuou-ly 
ill  a  short  run,  and  in  Nos.  6  and  7  in  a  longer  run.  The  ore 
treated  by  No.  8  was  fine-crushed,  to  favour  battery  amal- 
gamation; the  pulp  was  then  separated  by  a  point  box  and 
passed  over  concentrators.  The  finer  slimes  were  run  to 
waste  ;  the  eoarser  portion  was  allowed  t  i  settle,  and  dried 
before  evaiiiding.  a  considerable  proportion  of  finely-divided 
siilphurets  remaining.  (  hving  to  the  fine  crushing,  it  wa- 
found  impracticable  10  leach  without  -izing  and  drying,  and 
the  solution  had  to  be  run  to  waste  after  using  it  three  times, 
on  account  of  the  rapid  accumulation  of  salt-.  N 
solution  was  used  only  once  in  an  agitatot  on  highly 
sulphuretted  pulp  from   the  same  mine  a-  No.  B. 

The  siilphurets  in  the  ore  treated  by  Nos.  8  and  i 
consisted  chiefly  of  magnetic  pyrites,  with  a  little  copper 
pyrites,  galena,  and  blende  :  the  pyrites  from  this  mine  being 
particularly  liable  to  oxidation. 

Traces  of  magnesium  were  fotud  in  Nos.  2,  a,  and  9; 
arsenic  in  Nos.  Sand  B;  antimony  in  Nos.  l  and  9;  and 
cobalt  in  No.  1.  No  carbonate  was  present  except  trac 
CaCO,.  "-odium,  potassium,  and  chlorides  wen-  not  i 
mated.  Traces  of  ammonia  were  present  in  all  case-,  and 
more  complex  organic  bodies  were  found  in  Nos.  1,  2. 
fi,  and  7,  which  had  In  en  used  for  the  longest  periods. 
l'rec  cyanide  was  estimated  by  titrating  with    silver  nitrate, 

with    ferrocyantde   as  indicator,  and    total    cyanogen    by 

continuing  the  titration  after  addition  of  caustic   soda  and 
a  little  ammonia  and  potassium  iodide;  this  latter,  howi 
does  not  include  the  cyanogen  present  in  double  cyanides 
of  copper,  silver,  gold,  or  mercury. 


Analyses  of  Cyanide-Mill  Solutions     <  Ti»  Amount a  given  art  (inns,  per  100 ex.") 
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i  ilcium   wai   determined  bj    titrating  the    p> 

e,  oi  by  igniting  it  and  weighing 

as  01 

1  .a  the  determination  of  iron,  copper,  and  tine,  100  c.c. 
<if  the   solution    were   twice   evaporated    with    nitric   acid, 
lolvod  in  dilute  sulphuric  acid, the  iron  precipitated  by 
ammonia,  filtered  off,  reditaolved  in  hydrochloric  acid,  and 
estimated  colorimetrically  a-  th  r,  i<   present  in 

considerable  quantity,  by  titration  with  permanganate,  I 
first  reducing  with   sine     The  copper   was  separated   from 

tlie  anim BCSj     filtrate    bj  I  [  Inn  in     and 

nud  beating   with   ■   striji   of   aluminium.    'The   deposited 
ooppi  Bed,  dissolved  in  nitric  acid,  and  determined 

bj  iii     iodide  thio  ulpbate   mi  thod       Cue  Bib  ite  from   the 
..  i  was  neutralised  with  sodium  oarbt  oate, acidified  with 
.v  di  I  ititj  ot   hydrochloric  acid,  diluted  to  'Jmi  c.c, 


heated,    and    the    zinc    determined    with    ferrocynnide,  with 
uranium  indicator. 

vanate  «a-  determined  colorimetrically  by  u 
ferric  chloride,  after  first  acidifying  with   hydrochloric  acid  i 
niie  cases  ferrocyanides  were  precipitated  and  had  to  be 

tillered  off. 

Sulphate  was  estimated  bj  adding  excess  of  hydrochloric 
a,  id.  heating  till  all  odour  disappeared,  filtering,  and  proeipi- 
v,  ih  liar  mi  chloride. 

The    solid     residue    was     determined     by 
20—80  ox.  in  a  nickel  or  platinum  dish  ;  the  former  ap| 
to  be  less  attacked  bj  cyanide  solutions  and  fused  residues. 

II,.  alkalinity   t  d   with   methyl  orange  as  in- 

itor— (a)  by  direct  titration  with  decinormal  acid,  ( 
adding  excess  ol   ai  id.  heating  till  all  odour  disappeared, 
.eel    titrating  back    with    standard  alkali:    thl 
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rendered  somewhat  uncertain  by  the  precipitation  of  zinc 
compounds  and  ferrocyanides. — A.  S. 

Gold  in  Nicaragua.     C.   T.   Mixer.    Eng.  and  Mining  J. 
1898,66,  [5],  125. 

The  author  briefly  describes  a  few  of  the  most  important 
properties  :— 

The  Hidden  Treasure,  owned  in  Bluefields,  has  a  14  ft. 
vein,  and  is  at  present  provided  with  a  3-stamp  mill.  Much 
ore  from  this  property  is  said  to  have  an  assay  value  of 
100  dols.  to  the  ton. 

The  Siempre  Viva,  owned  in  Prinzapnlka,  has  a  10-Btamp 
mill,  with  water  power  in  the  wet  season ;  vein  6 — 8  ft. 
wide;  average  value  of  milling  ore,  20 — 30  dols.  per  ton. 
As  much  as  300  oz.  of  bullion  a  month  has  been  produced. 

The  Concordia  has  8  stamps,  water  power,  three  veins, 
3  ft.,  4  ft.,  and  12  ft.  wide,  and  has  ore  similar  to  the  Siempre 
Viva. 

The  Constancia,  owned  at  Cape  Gracias,  has  two  14-ft. 
arrastras,  and  is  said  to  pay  well. 

The  Atlas  group  has  a  5-stamp  mill,  water  power,  an 
exceedingly  wide  ledge,  and  is  at  present  experimenting 
with  the  cyanide  process. 

The  Ca'pe  Gracias  district  has  not  been  thoroughly 
explored,  but  good  finds  have  been  made  there,  placer 
nuggets  being  frequently  shipped  to  Bluefields,  some  of 
which  have  weighed  as  much  as  27  oz.  The  Jumbo  Mine, 
owned  at  Bluefields,  is  situated  about  38  miles  from  the 
coast)  on  the  Wawa  River.  There  are  two  ledges,  7  ft.  and 
1 1  ft.  wide,  and  a  6-stamp  mill. 

The  latest  discoveries  of  gold  have  been  on  the  Rama 
River,  a  tributary  of  the  Escondido  or  Bluefields  River,  of 
which  the  most  promising  property  is  situated  near  the 
Mico  River.  The  quartz  ledge  crops  boldly  across  the 
country,  and  everywhere  shows  the  presence  of  gold.  It 
was  cut  by  a  tunnel  30  ft.  below  the  apex,  and  was  found 
to  be  several  feet  wide  and  to  show  up  well  in  gold  content. 
A  lower  tunnel  is  now  being  driven,  and  it  is  expected  that 
the  lead  will  slow  up  even  better,  and  warrant  experiments 
being  made  with  a  view  of  erecting  a  cyanide  mill. 

No  duty  is  imposed  on  mining  implements,  and  the 
recent  export  duty  of  50  c.  per  oz.  on  gold,  is  expected  to 
be  shortly  repealed. — A.  S. 

Tin    Slags,   Extraction   of  Tin  from,  by  Sulphuric  Acid. 
E.  Bohne.     Berg-  u.  Hilttenm'ann.  Zeit.  1898.  57,  203. 

In  the  ordinary  furnace  processes  the  amount  of  tin  in  tin- 
slags  cannot  be  reduced  below  about  4  per  cent.  The 
author  granulates  these  slags  by  pouring  them  from  off  the 
surface  of  the  metal  in  the  furnace  into  cold  water.  The 
finely  granulated  or  powdered  slag  is  treated  in  lead- 
lined  wooden  vessels  with  hot  dilute  sulphuric  acid,  which 
yields  a  partly  gelatinous,  partly  granular,  residue  of  silica, 
containing  a  little  tin,  and  a  solution  of  tin  and  iron.  This 
solution,  after  separation  from  the  residue,  is  electrolysed 
to  separate  the  tin,  and  the  mother  liquors  are  then  evapo- 
rated to  furnish  crystallised  ferrous  sulphate.  The  silicious 
residue  is  used  up  iu  making  the  bed  of  the  furnaces. 

—J.  T.  D. 

Copper,  Estimation  of  Oxygen   in.     M.  Lucas.     Bull.  Soc. 
Chini.  1898,  19,  [16—17],  795. 
See  under  XXIII.,  page  952. 

Telluride  Ores  [Gold],  Assay  of.     C.H.Fulton.     School 

of  Mines  Quarterly,  19,  [4], 419.; 

See  under  XXIII.,  page  951. 

Enamels  of  High  Dilatation  for  Cast  or  Common  Iron  on 
the    Basis  of  "  l'andermite."     M.    Saglio.      Bull,    de   la 
Soc.  d'Eucouragement,  1898,  3,  [8],  1060. 
See  wider  VIII.,  page  924. 

Platinum,  Precipitation  of,  from  its  Solutions.  A.  Atterberg. 
Chem.  Zeit.  1898,  22,  538;  Analyst,  1898,  23.  T2701, 
247. 

See  under  XXIII.,  page  951. 


Lead  in  Lead  Ores,  Determination  of  L.  Schneider. 
Oesttrr.  Zeits.  Berg  -u.  Hiitt.  46,  431 ;  Chem.  Centr.  1898, 
2,  [8],  559. 

See  under  XXIII.,  page  951. 

Iron  and  Manganese  in  Ores,  Determination  of.  P.  Lehnker- 
ing.  Zeits.  fur  offeutl.  Chem.  4,  959  ;  Chem.  Centr.  1898, 
2,  [7],  507. 

See  under  XXIII.,  page  951. 

PATENTS. 

Ingots,  Impts.  in  the  Method  of  Casting,  and  in  the  Moulds 
and  Appliances  connected  therewith.  J.  O.  Arnold, 
Sheffield.     Eng.  Pat.  23,668,  Oct.  14,  1897. 

A  vehtic\i.  runner-box,  preferably  rectangular  in  section, 
is  mounted  on  a  suitable  bed-plate  ;  one  of  the  sides  is 
removable,  being  held  in  position  by  clamps ;  a  series  of 
pairs  of  recessed  openings  are  provided  opposite  one  another 
on  opposite  sides  of  the  runner-box.  Into  each  of  these 
openings  is  fitted  the  open  end  of  a  slightly  tapered,  do*e- 
ended,  horizontal  ingot  mould,  the  surfaces  of  mould  and 
box  being  made  true  on  the  plane  of  contact.  These 
f  moulds  are  clamped  to  the  box  at  the  one  end,  aud  are 
supported  at  the  other  eDd  on  trestles  fitted  with  movable 
shelves.  If  preferred,  the  runner-box  may  have  lugs 
instead  of  recesses  for  carrying  the  moulds.  The  moulds 
have  narrow  vents  either  at  their  extreme  outside  ends  or 
on  the  upper  sides  near  the  runner.  When  the  runner-box 
has  been  rammed,  channels  are  cut,  either  horizontal  or 
inclined  slightly  upwards,  to  connect  the  runner  with  the 
moulds.  There  is  thus  a  double  series  of  superposed  hori- 
zontal ingot-moulds  connected  to  one  vertical  runner.  In 
pouring,  each  pair  of  moulds  acts  as  a  head  to  the  pair 
below,  the  topmost  pair  depending  for  a  head  upon  a 
prolongation  of  the  runuer-box.  The  object  of  the  inven- 
tion is  to  prevent  the  formation  of  blowholes,  to  prevent 
liquation,  to  avoid  piping,  and  to  produce  ingots  with  a  less 
proportion  of  head  and  runners  than  is  usually  necessarv. 

— W.  G.  M. 

Iron  or  Steel  Plates  or  Sheets,  to  be  afterwards  Coated 

with    Tin  or  Terne   Metal,  or  other  Coating  Metal  or 

Alloy,    or    to   be   otherwise    Coated,    or  used   Uncoaled ; 

Impts.  in  the  Treatment  of,  and  in  Apparatus  employed 

in  the  said   Treatment.     R.   B.  Thomas,  Chepstow,  and 

H.   S.  Thomas,  Lydbrook.     Eng.  Pat.  23,8S3,  Oct.    16, 

1897. 

This  invention  is  intended  to  facilitate  the  "  black  pickling" 

of  plates  or  sheets.     The  plates  are  passed  singly  through 

the  acid  bath,  being  carried  forward  automatically  by  studs 

on  the  periphery  of  rotating  wheels,  or  by  fingers  attached 

to  a  travelling  endless  band,  or  by  a  series  of  rollers,  after 

which  they  are  conducted  one,  by  one,  through  guides  to  a 

pair  of  rollers,  which  feed  them  into  a  swilling  bosh,  where 

they  are  subjected  to  the  action  of  jets  of  water.    If  preferred 

the  plates  may  be  dropped  singly  into  a  rising  and  falling 

trough,  which  lowers  them  into  the  acid  bath,  and  when   at 

the  lowest  position,  allows  them  to  fall  over  against  guides, 

so  that  when  it  rises  again  they  are  fed  into  rollers,  which 

lift  them  out  of  the  vat.     The  vats   and  swilling  tanks  are 

warmed  externally   by  grates,  or  internally  by  hot  water  or 

steam  pipes.     If  preferred,  either  pickling  or  washing  may 

be  conducted  in  bulk,  the  process  being  applied  only  to  one 

part  of  the  treatment. — W.  G.  M. 

Steel,  An  Improved  Processfor  Hardening.  W.  P.  Thomp- 
son, Liverpool.  From  G.  Behr,  Cologne,  and  T.  Wallfisch, 
Magdeburg.    Eng.  Pat.  i  1,992,  May  26,  1898. 

Thb  article  to  be  hardened  is  coated,  before  being  heated, 
with  a  substance  composed  of  waste  lime  (or  ground  clay, 
white  lead,  zinc  white,  or  the  like)  and  a  suitable  binding 
material,  such  as  varnish,  with  the  object  of  forming  a 
protective  casing  for  the  article.  Lead  shavings  are  mixed 
with  the  substance,  or  the  casing  is  sprinkled  either  with 
potassium  cyanide  before  heating,  or  with  cyanide  and 
coarse  salt  during  heating.  The  effect  of  the  casing  is 
to  render  the  action  of  the  cyanide  uniform,  whilst  the 
surface  of  the  article  itself  does  not  warp  or  crack.  The 
crust  cracks  off  spontaneously  on  cooling. — W.  G.  M. 
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XL— ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Electrolysis,  Secondary.     E.  Andreoli.     Ind.  Electroohim. 

1898,  2,  36—38  ;  Science  Abstracts,  1898, 1,  [9].  565 
Tut   author  observed  that  if  an  electrolytic  cell  )"    divided 
into  three  compartments  by  means  of  porous  partition  walls, 
and    be   filled    with  the  same   electrolyte,  a   current  passed 

through  h\  means  of  electrodes  in  the  two  ontei npart- 

meuts,does  not  produce  any  change  in  the  central  eompsrt- 
ln,  lit  of  (be  "-'II  If.  however,  one  or  more  insulated  metal 
plate-  be  immersed  in  the  liquid  in  the  Utter,  electrolytic 

decompositi cure,  and  to  this  is  given  the   name    ol 

"secondary  si  cUolysis."  The  following  examples  are 
gi\eii  : — 

l.  Deposition  of  gold  from  a  gold-cyanide  solution  placed 
in  the  central  compartment,  lead  plates  being  used  to  receive 

it: in  the  outer  compartments,  solution  of  sodium  chloride 

with  ana-carbon  anode  and  iron  cathode. 

8.  Deposition  of  poll  from  gold-cyanide  solution  in  the 
central  comportment,  the  outer  compartments  being  also 
filled  with  the  same  solution:  -Ho  alteration  in  the  gold- 
content  of  the  solution  in  the  outer  compartments  could  be 
detected,  even  after  several  dais. 

3.  Conversion  of  sodium  bisulphite  into  hydrosulphite:  — 
The  side  compartments  ma.)  contain  any  electrolyte;  the 
central  compartment  is  fed  with  Q  solution  of  the  bisulphite, 
and  only  two  metal  plates  are  immersed  in  it.  Bleaching 
operations  maj  be  i  BR  et<  d  by  means  of  the  liberated  nydro- 
snlphite.  —A-  S. 

Phenyl- 19    hydrorylamine,    Electrolytic    Preparation    of. 

I  Qaber.  /.'its.  f.  Elektrochem.  1898,  5,  [6],  77—78. 
■  i~ , , ,  author  prepared  phenyl  -j8-hydroxylamiue  in  the 
iwing  manner:— A  porous  pot,  containing  dilute  miI- 
phnric  acid  and  a  platinum  anode,  was  placed  insidi  a 
wider  cylindrical  vessel  containing  the  solution  to  be  elec- 
trolysed, and  a  :athode,  whicl isisted  of  a  thin  platinum 

tube,  wound  spiral)}    round  Ihe  porous  pot,  and  having  an 
I  gq.  cm.  exposed  to  the  electrolyte.     The  whole 

was  kept    OOOl    in    a    mixture    of   iee    and    salt,  whilst    at    the 

some  time  a  current  water  was  sent  through  the 

platinum  spiral,  and  thence  through  a  U-tube  placed  in 
nod.-  compartment.  The  eleotrolyte  in  the  cathode 
, partmenl  was  prepared  bj  dissolving  20  gnu-,  of  nitro- 
benzene in  180  c.e.  ol  glacial  acne  acid,  and  diluting  to 
850  c.c.  with  water.  In  each  experiment  800  c.c.  of  'Ins 
eh  ctrolyte  wore  used.  If  the  dilute  sulphuric  aoid  be  placed 
in  the  porous  pol  -one'  time  before  it  is  reipiired.-o  that 

the  walls  of  the  pol  1     I  ''"'  "  ll1'  Ihe    aci  I,  and  not 

the  ordinary  domestic 

snpplj  will  be  sufficient   for  the  electrolysis.       I  he  current 

sll,  ngth  used  by  the  author  was  four  amperes,  and  a  current 

of  hydrogen  was  blown  through  the  cathode  compartment 

uniform  li  «  temperature. 

The  yellow   liquid   was  then  extracted  with  ether  and 

water,  and  the  ethereal  solution  washed  with  water,  then 

ted  with  ice-cold  water  containing  suspended  magnesia, 

I,,   remove   free    acid,   dried    with    calcium   chloride,   and 

,  v.,l„  ,   ted      The    oil  s„  obtained  was  treated  with 

oleum  spirit  to  remove  nitrobenzene  and  azo  oxyben- 

,     when     lie      phenyl     fl  -  hydroxy  lainine     In 

erystall  cdbut  i  needles.  It  nun  be  further  purified 
l,_v  dissolving  in  benzene  and  repreoipitating  with  petrol,  urn 
spirit.  The  yield  from  each  experiment  varied  from  0  • 
gnu.  ton-'.i  ei,n.  with  a  consumption  of  about    10  ampere 

hours. 

,,- Tolj iliyilrovylauiiiie   has   been  prepared  from 
toluene  iii  a  similar  manner.  -.1    3 


li  of    TimgsttH,      !■:.   \  igouroux. 
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Alkali  Chlorides,   Electrcfysu   if.     H.    Wohlwill.     Zeits 
f.  Elektrochem".  1898,  5,  [5],  53. 

See  under  VII.,  page  ;e2:i. 


PATENTS. 

Ozout,  Gent  rating  of  [Electrically],  ii'iil  Apparatus  then  - 
for,     II.  II.   I. eigh,  London,     from  H.  Abraham  and  1. 

Marmier,  I'aris.  ""  Kng.  Pat,  20,578,  Sept.  7,  18'.'7. 

■Ax  ozone  generator"  is  claimed,  "'all  the  electrodes  of 
which  are  circular  or  rectangular,  and  give  off  electric 
effluvia'  from  their  two  surfaces,  and  the  centres  of  which 
are  provided  with  an  opening  for  the  sucking  up  or  delivery 
of  the  gases  submitted  to  the  eltluvi.c  substantially  as  de- 
scribed and  illustrated."  Six  claims  relate  to  specific  com- 
binations of  parts  of  the  apparatus,  tneihods  of  cooling  by 
Mater  or  some  other  fluid,  and  a  seventh  to  "  The  combina- 
tion of  tile  ozone  generator  with  an  auxiliary  generator  of 
low  power,  actuated  by  the  current  discharged  by  the  main 
ozone    generator    by    means    of    a    siuall    auxiliary    trans- 

formor  .  .  ." — J.  i  .  li. 


Instdating  Material  ["Viscosi  "  and  Bituminous  Matter"] 
fur  Electrical  Purposes,  Manufacture  of',  t'.  llcadle, 
lirith,  Kent.      Eng.  l'at.  22,022,  Sept.  85,  1897. 

"  VISCOSE,"  on  evaporation,  becomes  a  solid  known  as 
"  viscoid,"  which  can  be  employed  as  an  insulating  mate- 
rial for  electrical  purposes.  With  the  object  of  obtaining  n 
hcit,  i  and  cheaper  solid  than  "viscoid."  it  is  proposed  to 
intimately  mi\  with  "viscose,"  bituminous  matter  such  u- 
tar.  pitch  dissolved  in  coal  tar.  or  pitch  itself,  or  other  bitu- 
minous suhstanccs  melted  and  mixed  with  heated  '•  vis,  ■ 
Biiuminons  coal,  finely  pulverise, 1,  and  mixed  with  the 
"viscose"  by  active  agitation,  may  also  be  employed,  A 
material  suitable  for  certain  purposes  can  be  made  with  BS 
little  as  ,'i  to  7  per  cent,  of  cellulose  or  a  much  as  95  per  cent. 
of  ceiltuose.  Claim  :  "  An  insulating  material  consisting  of 
'viscose'  baring  bituminous  mattei  compounded  with  it 
substantially  a-  described." — J.  C.  B. 

Compound  or  Material  applicable  for  Electrical  or  Unit 
Xim-ioniliit tint]  or  Insulating  Purposes,  A  A,  w  .-/•  I»> 
proved.  11.  J.  Brown,  South  Darenth,  Kent ;  O.  B.  H. 
Schmidt,  1  oust  Bill,  Kent:  and  A.  Mackenzie.  Juniper 
Green,  Midlothian.      Bug,  l'at.  22,610,  Oct,  2.  lv.ir. 

Till  compound  consists  of  waste  mica  and  silk  orothei 
suitable  fibrous  material  reduced  to  »  fine  state  of  division 
and  mixed  with  resin,  pitch,  gum,  or  similar  cementing  or 
binding  material. — 11.  II.  I!.  S, 

Electrolytic    Processes,    Electrodes    [Platinum,   ,\v.]    i 
Tmpts.  in  ll.,    Manufacture  of.     A.  Zimmerman,  I.  union. 
1'iom    Tin    Chemisette    Bfebrik   auf  Action   vormals    B> 
Sobering,  Berlin.     Eng.  Pat.  83,358,  Oct  II,  1897. 

I'm  claim-  are  i — • 

I.  The  manufacture  of  electrodes  by  coating  glass,  porce- 
lain, mica,  enamel,  stoneware,  or  other  similar  material. 
with  an  alloy   of  the  noble   metals,   platinum,   ,,,1J. 

•■  with  bismuth  and  oilier  m,  til-,"'  \<\ 

II.  "  strengthening  the  metallic  coating  ol  the  electrodes 
forming  the  subject  of  the  first  claim  by  electrolytic  or  gal- 
vanic deposit-  of  the  noble  metals." 

Examples:  (M  "95  parts  of   fine   platinum  powder  and 

uith  nitrate  are  rubbed  with  thick  oil 
(resinous  turpentine  oil)  to  a  uniformly  thin  pulp,  which  i~ 
placed  by  means  of  a  brush  upon  a  backing  such  as  porce- 
lain nnd  the  like,  and  burnt  in,  in  a  mnlllc  i  •_■ )  94  parts 
of  line  platinum  powder.  1  part  of  basic  bismuth  nitrate, 
and  8  pan-  ol  hone  aci  or  5  puts  ot  anhydrous  phos- 
phoric acid,  are  rubbed  and  burned  as  in  example  I,  (3) 
95  parts  ,>t  platinum  dissolved  iu sulphur  balsam, and 5  parts 
of  bismuth  dissolved  a-  an  organic  salt  in  oil  an  mixed 
together,  the  solution  being  laid  on  bj  mean-  of  . 
an  I,  after  dn  ing,  bin  lit  in,  in  a  muffle." — J.  <  '.  li. 
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(B.)— ELECTRO-METALLURGF. 

Metals  [Copper],  Electro-deposition  of.  J.  C.  Graham. 
Elect.  EfeT.  1898.  42,  278—279,  319—320,  357— 858; 
and  458—160  ;  Science  Abstracts  1S98, 1,  [9],  561. 

The  results  are  given  of  experiments  carried  out  chiefly 
with  regard  to  the  electro-deposition  of  copper.  It  is  stated 
that  in  consequence  of  the  small  compensation  by  molecular 
motion  for  the  dilution  caused  by  the  deposition  at  the 
cathode,  copper  cannot,  under  ordinary  circumstances,  he 
satisfactorily  deposited  if  the  current-density  at  the  cathode 
much  exceed  300  amperes  per  square  meter.  The  current- 
density,  however,  may  reach  10  times  this  value  if  the 
electrolyte  he  given  a  very  rapid  circulation,  and  the 
cathode  be  shielded  about  the  edges  to  prevent  the  formation 
of  "  trees."  In  the  ease  of  copper  anodes,  the  current-density 
is  found  to  fall  very  rapidly  from  its  initial  value  (when 
high'),  but  this  does  not  occur  with  lead  anodes.  If  there  be 
a  rapid  circulation,  this  drop  does  not  take  place.  The 
pressure  between  the  electrodes  also  varies  abnormal  lv 
unless  the  electrolyte  is  in  circulation.  Examples  arc 
given  of  the  deposition  of  copper  from  impure  solution  s. 
The  colour  of  the  deposit  is  brown  if  the  solution  contain 
much  chloride. — A.  S. 


XII.-FATS,  OILS,  AND  SOAP. 

Oils,  Lubricating,  Lubricating  Power  of.  E.  Weiss. 
Pingler's  Polyt.  J.  1898,309,  [4],  76—80. 
Tiiii  judgment  as  to  the  suitability  of  an  oil  for  lubricating 
purposes  is  largely  based  on  the  results  furnished  by  the 
viscosimeter,  but,  in  the  author's  opinion,  the  viscosity  by 
itself  should  not  be  taken  as  the  sole  criterion,  for,  under 
such  circumstances,  one  would  have  to  assign  to  paraffin 
oil  a  far  higher  place  as  a  lubricator  than  to  rape  oil,  which 
is  obviously  contrary  to  the  truth. 

I'_\  means  of  an  apparatus,  devised  by  the  author,  it  is 
possible  to  determine  the  consistency  of  an  oil,  and  from  the 
result  to  calculate  its  "  mobility,"  (*'  Bewegliclikeit  ")  which 
furnishes  a  means  of  judging  which  of  two  oils,  with  the  Si.me 
viscosity,  is  the  more  suitable  for  lubricating  purposes.  The 
consistency  measurer  consists  of  a  small  metal  disc,  about 
lo  cm.  in  diameter,  which  is  made  to  revolve  within  the  oil, 
by  means  of  clockwork  actuated  by  a  weight,  the  number  of 
revolutions  in  a  given  time  being  dependent  on  the  con- 
sistency of  the  oil.  The  weight  is  so  chosen  that  the  disc 
makes  150  revolutions  in  water  at  15°  C.  in  30  seconds.  A 
weight  of  about  1,147  grms.  is  usually  required. 

On  charging  the  vessel  with  a  thick  liquid,  and  varying  the 
driving  weight,  the  resistance  of  the  liquid  is  proportional 
to  the  rapidity  with  which  the  disc  revolves,  or  P  =  m  it 
where  1'  represents  the  driving  force,  u  the  number  of 
revolutions  in  30  seconds,  and  m  a  constant  of  the  oil  under 
examination.  In  the  case  of  rape  oil  this  constant  was 
found  to  be  61  27.  For  more  mobile  liquids,  it  was  deter- 
mined, experimentally,  that  up  to  a  weight  of  2,500  grms., 
the  following  formula  was  applicable  :  P  —  o  +  6  u  3/2 
in  which  P  and  u  have  the  same  significance  as  in  the  pre- 
ceding equation,  whilst  a  =  43  5  and  li  =  0-60853. 

For  liquids  the  consistency  of  which  lies  between  that  of 
water  and  rape  oil,  the  relation  between  the  driving  weight 
and  rapidity  of  revolution  is  more  complex  ;  but  here,  too, 
the  author  shows  that  there  is  a  constant  relation,  and 
arrives  at  the  formula — P  =  A/»  va  (1  —  a)  in  which  A  is  a 
constant  depending  on  the  dimensions  of  the  consistency 
apparatus,  tv  indicates  the  rapidity  of  the  revolution  of  the 
oil  in  the  vicinity  of  the  metal  disc,  n  is  the  coefficient  of  the 
friction  of  the  liquid,  and  a  denotes  what  fraction  the  rapidity 
of  revolution  near  the  surface  of  the  liquid  is  of  the  rapidity 
of  revolution  near  the  disc. 

For  Engler's  viscosimeter  the  law  of  Poiseuille  holds 
good.  T  =  B  ii  in  which  T  =  the  time  taken  by  the  liquid 
in  running  out,  and  13  is  a  constant  of  the  particular  appa- 
ratus employed. 

Incorporating  this  formula  into  his  previous  equation,  the 


P  B         1 

A      'l— a 

in  the   examination  of  a   number  of  oils,  the  same  viscosi- 


author  arrives  at  the  formula — T  v    = 


If,  then, 


meter  and  consistency  apparatus  are  always  employed,  and 
the  same  weight  invariably  used,  V^  has  always  the  same 
value,  and  the  product  of  the  number  of  revolutions  and  of 
the  time  taken  'in  running  from  the  viscosimeter  must  be 
proportional  to  a  constant  jK,  which  varies  with  the  value 
of  «•  Thus,  o  and  Ty0  furnish  a  measure  of  the  mobility  of 
a  liquid,  since  the  more  mobile  a  liquid,  the  less  difference 
will  there  be  in  the  rapidity  of  its  revolution,  in  different 
parts  of  the  vessel,  Hence  the  product,  T  r  ,  is  termed  by 
the  author  the  "  mobility  "  ("  rJewegiichkeit°"). 

If  the  mobility  were  entirely  dependent  on  the  coefficient 
of  internal  friction,  all  liquids  with  the  same  viscosity  would 
have  the  same  "  mobility,"  which  is  not  the  case.  The 
"  mobility  "  steadily  decreases  as  the  temperature  rises,  and 
when  the  consistency  exceeds  30  revolutions,  fatty  oils  lose 
their  oily  character.  The  curves  representing  the  changes 
in  the  viscosity  and  consistency  at  different  temperatures  do 
not  run  parallel,  and  are  of  different  grades  in  different 
liquids.  In  rape  oil,  for  instance,  the  viscosity  curve 
appears  to  be  a  hyperbola,  whilst  the  consistency  curve  has 
an  S-formed  shape. 

In  the  ease  of  rape  oil,  the  relation  between  the  consistency 
values  U  and  the  viscosity  values  V  can  be  expressed  with 
approximate  accuracy  by  the  formula — 

(V  +  1-92XU  -  0-08)  =  387-54 

and  this  formula  was  used  to  calculate  the  numbers  in  the 
fourth  row  in  the  subjoined  table,  which  give  the  compara- 
tive results  obtained  with  that  oil  at  varying  temperatures. 


No.    of    revolutions   in 
eoiisisli-ncy  apparat  us 
Minutes  (viscosimeter) 

Tti0 

Minutes,  calculated  .... 


21-0 
357-0 

jil-iis 


17-3 

3  W0 

17-53 


21 

14-2 
340-8 
14-28 


28 

12-0 
336-0 
11-96 


No.    of    revolutions   in  I    30  36 

consistency  apparatus 

Minutes  (viscosimeter)    |    11*15  9*0 

Tvc 334-5  321-0 

Minutes,  calculated iros  8-87 


40 

7-9 
316-0 

7-78 


50 

5-8 
290-0 
5-84 


56 

4-5 

252-0 

5-01 


The   curves   of    the    changes    in    the   viscosity   and   the 

consistency  caused  by  dilution  are  parallel  to  the  curves  of 
those  brought  about  by  heat. 

A  comparison  of  results  given  in  the  original  article 
in  tabulated  form,  shows  that,  as  regards  mobility,  the 
substances  referred  to  stand  in  the  following  ascendinc 
order :  soluble  glass,  glycerin,  soap  solutions,  gum  solu- 
tions, oils.  The  oils,  compared  with  one  another,  have  the 
following  classification  :  rape  oil,  rape  oil  containing  colo- 
phony, melted  lard,  mineral  oil  II.,  liquid  paraffin,  castor 
oil,  liver  oil,  mineral  oil  I.  Castor  oil  is  characterised  by- 
its  "  mobility  "  increasing  as  it  becomes  more  liquid. 

— C.  A.  M. 

Candle-Nut  Oil.     G.  De  Xegri.     <  lesterr.  Chemiker-Zeit. 
1,  202—203  ;  Chem.  Centr.  1898,  2,  [7],  493. 

The  oil  extracted  from  the  candle-nut  (yield,  62-25  per 
cent.)  by  petroleum  ether  or  ether  is  light  yellow,  easily 
becomes  rancid,  and  possesses  marked  drying  properties. 
It  is  soluble  in  ether,  petroleum  ether,  and  chloroform, 
slightly  soluble  in  alcohol,  insoluble  in  acetic  acid  in  the 
cold,  soluble  in  an  equal  volume  at  boiling  heat.  It  is 
saponifiable  by  alcoholic  potash  to  a  soap  completely  soluble 
in  water.  Specific  gravity  at  15°  C,  0-920 — 0"926.  It  is 
still  fluid  at  18  C.  M.  pt.  of  fatty  acids,  20°— 21°  C.  ;  Sol. 
pt.  of  same,  13°  C.  ;  saponification  number,  184 — 187-36; 
iodine  number,  136-29 — 139-34;  iodine  number  of  fatty 
acids,  142-71  —  144-13;  refractometer  number  at  15°  C. 
(Zeiss,  Wollny),  76 — 75-5.  Brulle's  reaction  :  no  coloration 
in  the  cold,  but  distinct  red  colour  on  warming.  Baudoin's  re- 
action :  no  coloration.  Beechi's  reaction  :  the  oil  extracted 
with  petroleum  spirit  gives  an  intense  brown  coloration ; 
that  extracted  with  ether,  a  very  faint  coloration. — A.  S. 
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Edible  Oils,  Adulteration  <■!':  Examination  for  Cottonseed 
>>         V.  Jean.    Anu.  Chim.  Anal.  Aj.pl. 
3,  217  ;  Chem.  (Vi.tr.  1898,  2,  [9],  584. 
Sec  under  Will.,  page  <j:>:>. 

Fate,  Determination  of  the  Ash  of.  A.  Delecrenillerie. 
Rev.  Phann.de  Flandres,  5,  65;  Pharm.  J.  1898,  61, 
[1469],  217. 

See  under  XXIII.,  page  958. 

lard,    Detection   of  Cotton-seed   Oil  in,  by  Means  of  the 
Phytoeterol    Test.     A.    Homer.     Zeit-.  f.    Untersuch.  d. 
Nairn,  und  Genossmittel,  1898,  [H],  544. 
.See  under  XXIII.,  page  954. 

Fatty  Acids,  Liquid,  The  Application  of  Benzene  in  the 
Deti  he  Iodine   Value  .;/'.     K.  Eurnsteiner. 

Zeits.   f.   Untersuch.  d.  Nahr.   und  Genu-smitte].   1898, 
[8],  529. 

Sec  under  XXIII.,  page  958. 

Cotton-seed  Oil,  Oxidised,  Notes  on;  with  a  Method  for 
the  Analysis  of  Oxidised  Oils  in  General,  W.  Fabrion, 
Zeits.  angew.  Chem.  1898,  [34],  781. 

See  under  XXIII.,  page  958. 

Fatty  Acids,  Liquid,  Separation  of,  in  the  form  of  Zinc 
Suit*.     A.   Bomer.     Zeits.  f    I  atersuch.  <l.   Nahr.  uud 

Geuussmittel,  1898,  [8],  .-.41. 

See  under  XXIII.,  page  958. 

PATENTS. 

Soap,  Improved  .•  The  Manufacture  of  an.    K.  Wilczynski, 
Berlin.     Kng.  Pat.  ;J4,77:t,  ( )ct.  2C,  1897. 

1' v  i  i-  heated  with  milk  of  lime  until  ( pl.'t.lv  .-. ,. i \ .  ,  i .  ,  1 

into  the  calcium  soap.  A  solution  of  -odium  fluoride  is 
poured  over  this  and  the  muss  heated  till  the  required  con- 
dition ii  attained.  Suitable  proportions  of  lime  ami  -oilium 
fluoride  mentioned,  are  i  parts  by  weight  •■(  the  foi  nei  to 
6  of  the  latter.  Ii  is  stated  that  the  soap  thus  prepared 
readily  soluble  in  water,  and  has  gnat  cleansing  and 
disinfecting  properties.— C.  A.  M. 

W'ii,  like  Substance,  by  the  Action  if   Oxidising  Agents 
upon  a    Mixture  of  Resin  and  Paraffin}    Manufacture 
of  a.     E.  Schliemann,   Hamburg,  Germany.     Eng.   Pal 
16,472,  Julj  28, 
A  m  i        i  tblj    American  or   French  rosin,  is  melted 

with  a  suitable  proportion  of  paraffin  wax  or  similar 
hydrocarbons,  and  a  bias)  ol  air  or  oxygen  blown  through 
the  mixture,  Excessive  oxidation  i-  prevented  by  the 
presence  ol  the  paraffin  wax.  and  the  resulting  produi  I 
homogeneous  unalterable  elaslio  >..a-s.  closely  resembling 
wax.  The  oxidation  can  also  be  effected  by  means  of  other 
oxidising  agi  h  as  chromic  aoid,  &c.,  foi  I 

whirl,  claim  is  also  made. — (.'.  A.  M. 


XIII -PIGMENTS.  PAINTS  ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

PIGMENTS,  PAINTS. 

Itinsei  I  Oil,  §  I  tnomena  of  the  Drying  of ,  and  the 
Tnfluenci  oj  Pigments  thereon,  t '.  Boettinger.  i  hem. 
Zeit.  1898,  22, 

Wm  \  a  piece  ol  linen  oaked  in  linseed  oil  and  bong 
up  in  ii  10  days,  the  oil  dries  to  ■  soft   hut  not 

sticky  coal  '  it-  colour  i-  white.     If  the  cloth  i>e  iir-t 

wi  tted  "ith  weak  milk  of  lime,  wrung  out,  and  then  treated 
as  before,  the  oil  becomes  bright  yellow,  and  dries  i"  ■ 
hard   but  still  stick]   layer.     On  extracting  the  cloth  with 

ether,  oil  i-  removed,  bul  so alteration-products  are  left 

undissolved  |  for  it  the  colourless,  uulimed  cloth,  after 
extraction, is  heated  to  100  '  -.  it  becomes  bright  yellow. 
'Ihl-  ohange  of  colour  is  wry  characteristic  i  it  al-o  occurs 


with  the  colourless  ethereal  extract  of  the  plain  cloth,  with 
the   faintly  yellow  solution    from  the  limed   cloth,  and   ever. 

when  the  lin- 1  oil  has  been  previously  mixed  with  white 

lead  or  zinc  white,  as  described  below.  The  yellow  sub- 
stance, moreover,  is  no  longer  soluble  in  ether,  and  but 
slightly  so  in  chloroform;  it  dissolves  in  hot  linseed  oil, 
yielding  solutions  resembling  those  containing  resins.  The 
ether  removes  from  the  coated  linen  certain  matter  volatile 

i  90  ,  while,  after  evaporation, the  residue  ia 
yellow  solid,  like  that  obtained  in  linoleum  manufacture, 
having  an  iodine  number  of  7-9  when  the  cloth  has 
been  limed,  and  58 •  1  when  in. limed.  If  the  cloth,  exposed 
in  the  above  manner,  is  wetted  again  with  linseed  oil,  this 
begins  to  acta-  a  solvent  on  the  partially  dried  film;  and 
only  when  the  initial  exposure  has  been  much  more  pro- 
longed, is  the  coating  comparatively  insoluble  in  ether  or 
oil.  Alter  a  second  exposure  of  a  month's  duration,  far 
less  matter  is  found  soluble  in  ether,  and  the  dried  extracts 
have  an  iodine  number  of  about  18. 

The  zinc  white  and  white  lead  employed  by  the  author 
were  of  several  different  makes,  the  true  specific  gravity 
of  the  former  ranging  between  5'076  and  5*783;  of  the 
latter,  between  tl  -  .",74  and  6*876.  The  apparent  density  of 
the  white  lead  was  1.577  to  1*584  gnus,  per  c.c,  while 
that  of  the  xinc  oxide  was  only  0*421  to  0*495;  so  that, 
as  each  particle  of  the  pigment  is  normally  covered  with 
a  film  ol  :.ir,  much  more  oxygen  must  be  added  to  linseed 
oil  when  zinc  white  is  ground  into  it  than  when  the  same 
weight  of  white  lead  i-  used.    Yet  tl.i-  dees  not  appear 

to  affect    the    drying.      Hi  gnu-,    of   oil   were    mixed    with 

■>  gross,  of  each  colour,  the  paint  was  stirred  up  twice  a 

day  for  4  weeks,  and  the  gain  in  weight  noted  at  interval-. 
The  mean  of  the  best  results  was  as  follows:  — 


Days. 

Zinc  11 

White  Lead. 

u 

21 

2S 

Pi  rl  ent. 

1*8 

■_"1 

:*■•) 

l'er. 
ro 

After  the   '.'8th  day.  the  -ample-  were   extraeted    with 
ether,  which    left  '(  variable    amount  of    insoluble  organic 
matter  that  could  not   readily  he  estimated.     The 
wne  evaporated  and  dried  at   lot)   C,  when  they  turned 
yellow,  a-  before,     Tht  specific    gravity  of  the  oil 

recovered  From  the  sine  paint  was  0*967,  and  it-  iodine 
uuml.ei  119*1;  from  the  lend  paint,  0*9888  and  ln'.'-l 
respectively.  Hut  whereas  these  two  constants  in  each 
ease  varied  inversely  one  with  another,  there  seemed  no 
eonnection  between  the  increase  in  gravity  of  the  oil  and 
the  gain  in  weight  of  the  paint.  The  ash  in  one  -peciuien 
of  ziue  oil  was  ii ■  i  6  per  cent.,  ill  a  lead  oil  0*16  per  cent.  : 
the  aoid  and  saponification  numbers  of  another  zinc  oil 
were  28*8  and  209*2  :   "fa  had  oil,  16    1  .ml   198*1. 

10  grms.  of  ca-tor  nil   (-p.  gr.  0  9671,   iodine  Dumber 

i    mixed    with     in    grins,     of    a    steel-gray    "  Pan/er- 

Bchuppenfarbe "  formed   a  paint  which  changed  verj  little 

On  exposure;   after    three    mouths    theetllere.il    extract  still 

had   an  iodine  number  of  78*7.    Two  samples  of   blown 
castor  oil    i -p.  grs.  0*9813   ami   0*9914,  iodine   numl 
79*7  and   74*4),  mixed  with  half  their  weight  of  the  same 
pigment,  gave    extracts    having    tin-    up     grs.    n-;is77    and 
0  9993,  and   the   iodine  numbers  d   72- 1    aft.  I 

mouth-;  whereas   raw    linseed     oil    under   like   conditi 
altered  very  i  ilil_\.  the  iodine  number  of  the  ex.- 

falling  to  103*5  in  '-",  months,  and  to  ins  in  8J.  Similarly 
treated,  oxidised  Unseed  oil  gained  in  density  from  0*9828 
to  0*9667,  and  from  0*9598  to  16;  the  lodini  number 

falling  from  185*2  to  130*7  and  from  141*6  to  138-9. 
Silver  bronze  and  umber  also  act  energetically  upon  raw 
Unseed  oil. —  ]■'.  n.  I.. 

Lead,  Assay  ol'.     Baucher,     1\  tit.  Monit.de  la  Pharm. 
47,  2651  ;  Pharm.  .1.  1898,  61,  |  ' 
>, ,  under  XXII I.,  • 

Chrome  Yellow,  Commercial ;  Analysis  of.     Willenz.    Hull. 
As-..c.  Beige  des  chim.  12,  [4],  1C3. 

See  under  Will., page  953. 
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PATENT. 

Paint,  An  Anti-corrosive  Damp-resisting.  T.  Turubull, 
Wormit,  co.  Fife,  N.1S.     Eng.  Pat.  10,263,  May  5,  1898. 

Virgin  pitch,  200  lb. ;  crude  naphtha,  27  galls.  ;  dissolved 
para  rubber,  18  lb.;  sifted  whiting,  10  lb.;  resin,  10  lb. 
Mixed  together  and  used  as  an  ordinary  quick-drying  water- 
proof paiut. — F.  H.  L. 

(5.)— RESINS,  VARNISHES. 
PATENT. 

The  Production  of  Chemical  Compounds  from  a  certain 
[Tung]  Oil  or  Oils,  or  the  Fatty  Acids  of  same ;  Impts. 
in,  and  the  Employment  of  such  Compounds  in  the 
Manufacture  of  Drying  Oils,  Varnishes,  Enamels, 
Lacquers,  Anti-fouliny  Compositions,  and  the  like.  S. 
G.  Roseublum  and  "  The  Commercial  Ozone  Syndicate, 
Ltd.,"  London.     Eng.  Pat.  12,508,  June  3,  1893. 

This  is  an  amplification  of  Eng.  Pat.  16,147,  1897  (this 
Journal,  1898,  775)  ;  the  process  for  manufacturing  the 
various  substances  being  as  previously  described.  The 
present  claims  are  for  the  preparation  of  metallic  compounds 
of  tung  oil ;  for  the  use  of  the  lead  or  manganese  salt  as  a 
drier  and  a  coloured  or  plain  varnish  or  lacquer;  for  the 
aluminium  salt  as  a  waterproofing  material ;  and  for  the 
addition  nf  the  mercury  or  other  poisonous  salt  to  anti- 
fouling  compositions. — F.  H.  L. 

(C.)— INDIA-RUBBER,  &c. 

PATENTS. 

India-rubber,  Gutta-percha,  and  other  Natural  Elastic 
Substances  ,-  Impts.  in  the  Treatment  of.  C.  Repin,  Paris. 
Eng.  Pat.  12,327,  June  1,  1898. 

Ting  oil,  with  or  without  the  addition  of  linseed  or  other 
oil,  is  gradually  heated  to  250'  C,  when  it  is  converted  into 
a  solid  body.  The  residue  is  moistened  with  "  petroleum  " 
to  render  it  more  friable,  and,  after  the  hydrocarbon  has 
evaporated,  the  dried  oil  is  mixed  with  india-rubber,  Sec, 
and  the  solidification  completed  by  heat  or  some  compound 
of  sulphur. — F.  H.  L. 

'[  Waterproof]  Composition,  An  Improved,  and  Process 
for  its  Manufacture.  J.  Macneil,  Glasgow.  Eng.  Pat. 
15,115,  July  9,  1898. 

This  material  is  specially  adapted  for  the  manufacture  of 
articles  which  are  usually  made  of  rubber,  &c. ;  it  can  be 
moulded  while  plastic  or  rolled  out  into  sheets.  Gelatinous 
animal  tissue  (skins,  intestines,  sinews,  &c.)  is  gradually 
dried  at  a  temperature  not  exceeding  65°  C,  then  shredded 
or  powdered,  and  mixed  with  25  or  35  per  cent,  of  glue,  and 
1  or  2  per  cent,  of  potassium  bichromate,  with  or  without 
an  antiseptic. — F.  H.  L. 

XrV.-TANNINQ.  LEATHER.  GLUE.  SIZE. 

Bates  and  Neic  Bateing  Materials.     Per  Gerber,  24, 
573—576. 

The  Bran  Drench. — The  usual  method  in  practice  for  drench- 
ing skins  is  to  make  up  a  fresh  solution  for  each  pack , 
the  skins  ape  kept  in  until  the  solution  is  in  violent  fermen- 
tation. Better  results  are  obtained  if  the  skins,  previous  to 
drenching,  are  first  scudded,  then  put  into  tepid  water  for  a 
short  time,  and  afterwards  drenched.  The  activity  and 
effect  of  the  drench  depends  on  the  temperature,  the  time 
in  which  the  skins  are  left  in,  the  activity  of  the  fermenta- 
tion, and  the  strength.  Experience  has  shown  that  a 
temperature  of  30°  C.  is  probably  the  best.  The  time  is 
dependent  upon  the  purpose  to  which  the  skins  are  to  be 
put;  generally  speaking,  they  may  be  left  in  until  the 
appearance  of  small  blisters.  If,  however,  the  action  is 
allowed  to  go  as  far  as  this,  it  requires  very  careful  watching. 
A  suitable  strength  is  1  part  of  bran  to  50  parts  of  water. 
If  much  stronger  is  used,  there  is  danger  of  the  skins 
going  into  holes,  or  the  subsequent  production  of  hollow  and 
spongy  leather.     In  some  places  the  bran  bate  is  liable  to 


go  wrong,  in  practice  called  "  turning."  If  the  bate  turns, 
usually  a  good  deal  of  aciil  is  produced,  which  causes  the 
leather  to  swell  up,  small  quantities  of  lactic  acid  are  formed, 
a  large  quantity  of  acetic,  and  sometimes  butyric.  The 
presence  of  even  small  quantities  of  the  latter  is  very 
detrimental.  The  acetic  acid  is  formed  by  the  oxidation 
of  the  alcohol. 

A  peculiar  defect  which  is  sometimes  produced  on  the 
pelt  by  the  turning  of  the  bate  is  that  the  skins  become 
covered  all  over,  sometimes  only  in  parts,  with  a  dull-grey 
slimy  matter,  which,  when  scudded  off,  leaves  the  grain  of 
the  pelt  dull  underneath.  Investigation  of  this  dull,  slimy 
matter  showed  it  to  contain  large  quantities  of  "bacillus 
megaterium."  These  bacilli  secrete  a  fluid  which  attacks 
and  bites  into  the  smooth  surface  of  the  leather,  giving  rise 
to  the  dull  appearance  both  on  the  pelt  and  on  the  finished 
leather. 

Another  very  important  matter  in  drenching  is  the  purity 
of  the  water  used;  it  should  be  free  from  bacteria  or 
other  organic  matter. — J.  G.  P. 

Sicilian  Sumac  and  its  Adulterants.  F.  Andrea6ch. 
Der  Gerber,  24,  57C  —576. 
The  method  described  in  this  Journal,  1898,  775,  is  that 
which  is  used  all  over  the  island  of  Sicily  for  the  preparation 
of  pure  sumac,  but,  unfortunately,  it  is  not  always  exported 
by  the  manufacturers  in  a  pure  state.  It  has  gradually 
become  the  custom,  in  order  to  meet  the  low  prices  offered 
by  the  merchants,  to  adulterate  the  sumac,  either  by  mixinf 
with  it  sumac  of  poorer  quality  or  by  grinding  up  the  stems 
and  leaf-veins  with  the  pure  leaf,  and  even  in  some  cases, 
where  the  sumac  leaves  the  island  in  a  pure  state,  it  is  still 
more  frequently  adulterated  by  the  merchants.     The  mode 

of  adulteration   may  be    divided   under   two  classes; (1) 

Adulteration  by  mixing  the  stems  with  the  leaf;  sumac 
which  has  been  spoilt  in  the  harvesting,  by  rain  or  other- 
wise ;  also  the  admixture  of  other  tanning  materials  in 
ground  form.  (2)  The  adulteration  of  sumac  with  foreign 
materials ;  large  quantities  of  sand  of  a  special  yellow 
colour.  This  is  largely  done  by  the  merchants.  Sumac 
which  has  already  been  used  in  the  tanyards,  and  from 
which  the  strength  has  been  removed,  is  re-bought,  dried, 
and  ground  in  with  the  good  material.  But  the  more 
common  adulterants  are  the  ground  leaf  of  Carobbe  (Cistus 
salvifolius),  fig  leaves  (Ficus  carica),  vine  leaves,  Ailanthus 
glandulosa,  Pistaeia  leutiscus,  and  Tamarix  africana.  The 
la^t  two  are  used  perhaps  more  than  any  other.  The 
Pistaeia  plant  grows  all  over  Sicily,  aad  is  even  imported 
from  Africa  in  large  quantities  specially  for  the  purpose  of 
adulteration.  The  Tamarix  plant  also  grows  in  most  parts 
of  the  island.  The  adulteration  with  Pistaeia  has  of  recent 
years  greatly  increased,  as  it  is  impossible  to  detect  its 
presence  in  the  ground  sumac  without  the  aid  of  a  micro- 
scope, and  the  growers  in  Sicily  blame  the  merchants  for 
causing  this  state  of  affairs  by  continually  demanding  a 
low-priced  sumac.  The  leaves  of  Rhus  coriaria  (sumac 
leaf)  are  characterised  by  being  from  10  to  15  cm.  long  and 
egg-shaped  ;  also  by  being  thickly  covered  with  minute 
hairs,  as  are  also  the  stems.  The  stems  and  leaf  stalks, 
when  dry,  are  moreover  of  a  red  colour. 

Pistaeia  lentiscus. — The  leaves  are  of  a  dark  green 
colour  with  a  leathery  feel ;  the  leaf-veins  protrude  from  the 
leaf;  when  dry  are  of  a  duller-red  colour  than  the  real 
sumac ;  the  chief  difference,  however,  being  that  the  leaves 
are  perfectly  free  from  any  hair  growth.  The  powdered 
material  is  light  green  or  grey-green  in  colour,  with  a 
sharp,  penetrating  smell. 

TumarLv  africana. — The  leaves  of  this  plant  are  small, 
like  fish  scales,  and  when  powdered,  produce  a  li»ht  green 
or  yellow-coloured  powder. 

The  leaves  of  the  Ailanthus  glandulosa  (American  sumac) 
are  two  or  three  times  as  large  as  the  leaves  of  the  Rhus 
coriaria,  and^when  pow  dered  are  of  a  brown-grey  colour. 

Sumac,  when  not  pure,  is  usually  adulterated  with  from 
25  to  50  per  cent,  of  any  of  the  above-named  materials, 
Pistaeia  being,  perhaps,  the  most  frequently  used. 

To  give  an  idea  of  the  strength  which  good  sumac  should 
show  on  analysis,  the  following  table  is  instructive.  Table  I. 
gives  the  result  of   10  samples  of  pure  sumac   taken  from 
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different  parts  Of  the  i-land.  The  lowest  contained  21'2 
. .1:1111  substance  and  18*13  per  cent,  of  non- 
gave  28-61  per  cent,  of  tannin, 
and  I6'27  percent  of  non-tannins.  Table  JJ.  shows  the 
average  percentage  of  tannin  in  the  sumac  in  the  different 
stages  of  manufacture. 


Tannin. 


1  'v  iiiMh-rial . 


After  winnowing j 

After  vciiiilaiii.il 

After  the  first  grinding 

After  v.  n'H  and  grinding 

Steins  and  leaf.veins  only < 


Sumac  leaf,  flesh  only. 


: 


Pi  r  Cent. 
80-70 
19-00 

g4*91 

84*28 

87-28 
23*98 

14*70 
B'80 

fill 
88*41 

»-« 


Non-tannins, 


19-11 
16-70 
15*7B 
16-87 
16'  Is 
16-11 
16*44 
11*70 
14*48 
17*77 
17*17 
l.-.-sii 


The  percentage  el  stems  and  leaf  reins  which  remain  in 

tllt-  -uinac  after  the  winnowing  depends,  arse,  upon 

tlie  care  with  which  the  process  is  carried  out.  In  samples 
examined,  if  showed  from  7  percent,  to  as  high  as  22  8  per 
cent. 

In  general,-  Sicilian  snmac  should  nerer  contain  !•■-  than 
22  per  cent,  of  tannin ;  the  average,  from  a  large  number 
..1  samples  analysed,  came  on(  between  23  and  24  per  rem.  ■ 
and  in  all  cases  where  the  tannin  percentage  is  below  -J'-' per 
rent.,  it  may  be  taken  as  an  indication  that  the  sumac  is 
either  adulterated  with  foreign  materials,  such  as  Pistacia, 
&c.,orwitb  alarge  percentage  of  stems.     If  sumac  con- 

lain  a  large  pen,  ntJ: I'    fin;    Stems,  :i  lev,   drops  of  acetic 

aeid  applied  to  a  solution  of  the  same  gives  a  distinct  red 
colour, which  increases  in  density  with  the  proportion  of 
stems  present  in  the  powder.  The  percentage  of  tannin 
in  Pistacia  range-  from  13  to  17  percent.,  and  in  Tamanx 
from  8  to  10  per  cent.  •  the  non-tannin  matter-  in  P  ta<  ia, 
from  20  to  2!  pel  cent.,  and  in  Tamarix,  from  23  to  26  per 
cent.  A  sample  of  commercial  sumac  containing  more 
than  20  per  cent,  of  uon-tannins  may  therefore  be  indicative 

of  the  preset of  either  of  these  materials. 

The  following  qualitative  chemical  tests  "ere  found  to 
give  excellent  results  wiili  solutions  made  front  sumac  con- 
taining adulterants  from  s  to  60  per  cent,  Abonl  20  gnus. 
of  the  materi  il  to  be  it  vestigatcd  was  treated  with  0  litre  of 
wafer  at  60   C.  and  filtered.     It   Pistacia   be  present,   the 

addition  of  two  or  thr Irops  of  a  in  pcr-cent.  solution  of 

formaldehyde  give-,  in  a  neutral  solution,  a  liglii  yellow 
floccnleni  precipitate,  insoluble  in  cold  water.  A  solution 
1 1  ersenious  acid,  when  Manned  with  a  solution  of  Pistacia, 
1  white  powdery  precipitate.  Mercurons  nitrate  pro- 
duces an  egg  yellow  precipitate,  which  turns  to  olive  green, 
and  finally  dark  green.  The  -peed  of  these  changi  -  d<  pends 
,.n  the  quantity  of  Pistacia  present.  The  besl 
however,  is  formaldehyde,  which,  with  a  pure  snmac  solution, 
irives  no  precipitate  WHhTamarrx.sulphonrasucid  produce* 
a  cloudiness,  finally  a  white  precipitate.  Potass!  m  cyanide 
giv,-  a  dirty-yellow  floccnleni  precipitate.  With  Bamac, 
neither  of  11 react     In  order,  therefore,  chemi- 

CnlN    to    deride    win  i!  el      I    sumac    i-    plllv   or   adult  oral ,  ,|     Willi 

eiiii.r  of  tin-  above  mentioned  materials,  the  following  tests 
are  sufficient: — f.  Analysis  of  the  perrci  tanning 

mutt,  t  1  inning  matters,      II    T.-t    fot   Pistaeis, 

with  formaldehyde,  III  Tesf  for  Tamarix,  with  potassium 
cyanide    in  I  sulphurous  aeid. 

I  ma;   also  '"    •  Rail)  detected   by    careful 

microscopic  analysis  Sumac  under  the  microscope  is 
easily  detected  by  1)  the  number  of  -ingle  and  duublfe 
hair-    upon    the  I   the   striped   CUl 

appearance  of  the  bail   sacs*  (<f)  the  appearance  ol   the 
of  crystals  ;  (/)  the  appeal 
ance  bf  the  pores 

Willi    Pistacia,  the   characteristic  appearance : — ( I)  the 
.  (2)  the  position  oV  the  pore- ,  (8)  the 

leal    nerve.      \\  1  .  har.i.-- 

appearance  :— - (1 1  the  polygonal  cells  1  (2)  no  trace 


of  hair,  but  the  whole  of  the  surface  of  Tamarix  is  covered 
with  minute  papillae.  The  papilla  appear  to  lie  on  top  of 
each  cell,  are  colourless,  and  not  easily  seen. — J.  G.  P. 

Glue,  The  Viscosity  of.  W.  Meffert,  1  hem.  Z.  it.  22, 
Tiik  authoi  tested  the  accuracy  of  the  statement  made  by 
Fels  (Cbem.  Zeit.  22,  876),  that  it  i-  possible  to  calculate 
the  tenacity  of  glue  from  its  viscosity.  The  conclusion  he 
arrives  at  is,  that  this  cannot  be  done  with  sufficient 
accuracy;  nevertheless,  the  viscosit]  ol  a  glue  i-  a  criterion 

as  to  whether  it  he  of  good,  medium,  or  had  quality. 

— w.  r.  s. 

Tannin,  Estimation  of.     L.  VigOOll.     Compte-  Rend. 

127,  [8], 
See  wider  XXIII.,  page  957. 

PATKST. 
Artificial  LeaHu  r,  Imptt,  in  tin  Manufacture  of.     A.  K.  K. 
t'antleyatid    V..  Spnngborn,    Leyton,   Essex.     El if 
19,3.Vi,  August  21,  1887. 

Turn  1:  parts  of  aaphaltum,  1",  to  6  of  Stockholm  tar,  16  of 
"resin,"  4  of  paraffin,  and  12  to  18  of "  henzoline  "  are 
boiled  together,  and  a  suitable  fabric,  such  as  canvas,  is. 
drawn  through  the  solution,  passed  between  rollers,  dried, 
and  finished  by  brushing  with  vca\  or  -pirit  varnish  in  any 
desired  colour  ;  the  whole  operation  being  conducted  at  a 
temperature  of  2,'>J  to  40  C.  Wh-n  treating  11  material 
having  a  nap  or  pile  on  its  surface,  lil.c  flannelette,  1  to  '.i 
parts  of  sulphur  and  about  j  part  of  camphor  are  added  t'v 
the  bath.— F.  11.  I.. 

XV.-MANURES,  Etc. 

Soil  Inoculation  for  the  Growth  of  f,egwninous  Plants,     F, 

T.    Shutt.        Annual     Report    "t    Bxper.    Kami,    Ottawa, 

1887,  141-  I  16 

Kxri.niMi  n  1  -.    c lucted    in    pots,    were    made    with   horse 

beans  and  red  clover,  with  and  without  oitragin,  which  was 
applied  to  the  seeds,  and  directly  to  the  soil,  respectively. 

In  the  case  of  hor-e  beans,  the  greatest  amount  of  pro- 
duce (chiefly  due  to  increase  in  root  production)  was 
obtaioed  under  the  influence  of  soil  inoculation,  and  tlie 
produce  contained,  generally,  considerably  more  organic 
matter,  nitrogen  and  ash  (actual,  not  per  cent.),  than  was 
the  ca-e  with  the  other  pots.  ■'  Seed-inoculation "  gavi 
results  intermediate  between  the  " soil-inoculated "  pots 
and  those  which  were  not  inoculated. 

Inoculation  also  considerably  increased  the  yield  of  red 
clover.     In    this  case   "seed-inoculation"   gave  the    best 

results       The    inoculated     plant-    contained    slightly    higher 

percentages  of  nitrogen  (especially  in  the  roots)  than  those 

which  were  not  inoculated.   -  \.  II.  .1    M 

Unexhausted  Manures,    Valuation  of;  Tin    Royal  Com- 

ntsssion    "»    Agricultural    Depression    and  the,    .1.    H. 

Lawes  and  J.  II.  Gilbert.     Jotfrn.  Roy.  Agtic.  Soc.  Engl. 

LW7,  [ft],  8,  t.71  —  711. 

\\  111  -.  organic  manures,  suafa  :i-  farmyard  manure  and  rap, 

cake,  have  been  applied  to  the  land  and  grown  a  crop,  q 

due  remains  which  becomes  available   to  future  crops 

only  gradually,  though  mure  rapidly  on  light  than  on  heavy 

-oil-,     rhe  value  of  manure  produced  by  the  consumption 

of  different  cattle  foe. Is  varies  »crj  greatly  (sec  tallies  in 
original  paper). 

Nitrate  ol  soda  is  not  fixed  ia  any  was  by  the  soil,  and. 
unless  taken  up  by  vegetation,  i-  liabl  1  to  be  lost  in  drainage, 
or  1  '  pa-s  into  the  subsoil  beyond  the  reach  ol  the  roots. 

A'hen  ammonium  -alts  arc  11-ed,  a  part  of  the  ainuionia  it* 
temporarily  lived  by  the  soil  :  hut  it  i-  more  or  less  rapidly 
nitrified,  and  1-  then  liable  to  loss  by  drainage — most  urban 
the  land  ■'  ipied  by  grain  orops,  least  with  rool  crops  01 
permanent  gra-s. 

When  these  artificial  nitrogenous  manures  Bre  n 
grain  crop-.  1  more  01  leas  oitrogdnpiu  residue  (stubble  and 
roots),  according  to  the  amount  of  manure  ap|  lied,  remaina, 
Willi  root  ciop-  iii n c-li  more  of  the  nitrogen  u  ill  he  recovered 
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than  iu  the  total  produce  of  a  grain  crop.  In  the  case  of 
permanent  grass,  more  of  the  supplied  nitrogen  will  he 
recovered,  both  in  the  increase  of  crop  and  in  the  crop 
residue,  than  with  grain  crops. 

When  phosphatic  manures  and  potassium  salts  are  applied 
as  manure,  a  large  quantity  soon  becomes  fixed  in  the  soil, 
especially  in  heavy  soils.  In  this  condition  the  manure 
becomes  available  very  slowly,  and  the  compensation  value 
of  the  unexhausted  residue  is  very  small. 

It  must  always  be  ;;  difficult  matter  to  distinguish  between 
the  landowners'  and  the  tenants'  fertility,  and  to  assign  to 
the  latter  a  commercial  value,  especially  as  some  soils 
contain  vast  stores  of  natural  fertility,  others  verv  little. 

—N.H.J.  M. 

Oil-Cakes,  Manvrial  Value  of.  L.  Malpeaux.  Ann. 
Agron.  1897,*23,  28. 
Whilst  oil-cake  is  chiefly  utilised  for  cattle-feeding,  a  con- 
siderable amount,  for  various  reasons  unsuitable  for  this 
purpose,  is  sold  as  manure.  In  the  north  of  France  as 
much  as  500  —  1,000  kilos,  is  applied  per  hectare  for  Various 
crops  (especially  tobasco),  and  in  the  south  it  is  becoming 
more  and  more  employed  for  grain  crops  and  vines,  &c. 
The  value  of  oil-cake  depends  mainly  on  the  large  amount 
of  nitrogenous  matter  it  contains,  its  percentage  of  nitrogen 
being  greater  than  that  of  farmyard  manure.  Oil  cakes 
contain  comparatively  little  phosphoric  acid  (0  •  82  to  1  •  9  per 
cent,  wasfniind  iu  the  various  samples  examined),  and  still 
le-s  potash.  The  manorial  value  of  different  cakes  was  found 
to  vary  considerably,  and  decreased  in  the  following  order  : — 
Sesame  cake  (N  =  7) ;  camelina  (N  =  5'5)  ;  earth-out 
(X  =  6-5);  cotton-seed  (N  =  4*5);  and  eastor-oil  cake  (N  =  4 
per  cent.).  Of  course,  in  practice,  the  relative  cost  of  the 
various  cakes  must  also  be  taken  into  account. 

The  imports  and  exports  of  oil-cake  from  France  amounted 
in  1877  to  11-3  and  67 '7  million  kilos.,  and  in  1897  to47"0 
and  75  5  million  kilos.,  respectively. — N.  H.  J.  M. 

Shod  from  the  Abattoirs  of  Small  Towns,  Utilising,  as 
Manure.  A.  School.  Bull.  Assoc.  Uelge  des  Chini.  12, 
[4],  151—158. 

The  method  adopted  by  the  author  at  Gembloux  consists 
iu  storing  the  blood  in  cemented  cisterns,  wherein  it  is  mixed, 
in  alternate  layers,  with  peat  and  stiperphoshate  in  the 
(approximate)  proportion  of  1  part  of  peat,  3 — 4  of  blood, 
and  2  of  superphosphate.  The  functions  of  the  latter 
ingredient  are  to  assist  the  peat  in  facilitating  deodorisation, 
and  to  improve  the  physical  condition  and  mammal  value  of 
the  product. 

The  first  batch  of  manure  made  iu  this  manner  is  not  yet 
ripe  for  analysis,  but  from  the  results  obtained  in  the  pre- 
liminary tests,  made  on  a  manufacturing  scale,  it  is  believed 
that  nearly  the  whole  of  the  nitrogen  in  the  blood 
(averaging  about  21  per  cent.)  is  retained. — C.  S. 

Phosphoric  Acid  in  Fhosphates,  A  New  Solvent  for.     W. 
Hoffmeister.     Landw.  Versuchsstat.  1898,50,303. 

See  under  XXIII.,  page  951. 

Sugar-Cane,  Experiments  on  Manuring.  E.  Silz.  Ball. 
de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1898, 15,  [12], 
1227. 

See  under  XVI.,  adjoining  column. 

XVI.-SUGAR,  STAKCH,  QUM.  Etc. 

Sugar-Cane,   Chemical    Physiology   of  the.     P.  A.   F.  C. 

Went.     Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist. 

1898.15,  [12],  1217—1226. 
From  a  micro-chemical  examination  of  the  constituents  of 
the  sugar-cane,  it  appears  that  glucose  (invert  sugar)  and 
saccharose,  starch,  and  tannin  are  found  in  the  parenchy- 
matous cells,  and  not  in  the  vascular  bundles,  while  the 
contrary  is  the  case  with  the  albuminoids.  The  absence  of 
sugar  in  the  vascular  bundles  confirms  the  results  obtained 
by  Winter  and  Beesou,  that  those  parts  of  the  cane  which 
coutaiu  much  vascular  tissue  and  little  parenchyma,  that  is. 


the  nodes  and  the  periphery  of  the  internodes,  are  verv  poor 
in  sugar  ;  and  the  observation  of  Winter,  that  the  iuice 
which  runs,  at  the  mill,  from  the  extremity  of  vascular 
bundles  contains  no  suefar. 

Diagrams  are  given  of  longitudinal  sections  of  the  top  of 
the  cane,  buds,  and  root,  in  which  the  distribution  of 
glucose,  starch,  tannin,  and  protein  is  indicated.  The 
growing  point  contains  no  glucose,  which  only  begins  to 
appear  at  the  fourth  or  fifth  internode  (about  2  cm!  from 
the  top),  and  increases  rapidly  in  each  succeeding  internode 
until  a  maximum  is  reached,  whence  it  again  diminishes 
until  there  is  practically  none  at  the  lower  part  of  the 
stalk. 

Saccharose  seems  to  appear  lower  down  than  glucose,  but 
it  is  only  the  oldest  part  of  the  stalk  which  contains  a 
minimum. 

Starch  is  found  iu  great  quantity  at  the  growing  point, 
but  diminishes  lower  down  ;  at  first  it  is  distributed' 
uniformly,  but  where  glucose  begins  to  appear  it  is  found 
only  in  the  internodes,  and  as  a  sheath  round  the  vascular 
bundles.  Less  and  less  starch  is  found  in  the  older  inter- 
nodes, and  it  disappears  completely  a  the  internodes  which 
have  reached  full  growth. 

Tannin  is  found  in  great  quantity  at  the  top  of  the  eane ; 
lower  down  it  is  found  only  in  the  nodes,  and  ceases  in  the 
organs  that  are  fully  developed.  The  epidermic  cells  with 
coloured  contents  always  contain  tannin.  The  tannin  of 
the  stalk  gives  a  green  precipitate  with  iron  salts  :  that  of 
the  epidermic  cells,  a  dark  blue  precipitate. 

Albuminoids  are  found  exclusively  at  the  growing  point. 

The  developing  bud  draws  its  nutriment  from  the  cutting. 

It  appears  to  exert  an   influence  on  the  saccharose,  chieflv 

in     the    neighbourhood  of  the    vascular    bundles,   causing 

J   inversion.     The  glucose  is   carried  towards  the  shoot  and 

I    deposited  partially   around  the    vascular   bundles  as  starch, 

I   to  be  transported  later. 

'        Where  cellular  division   is  taking  place,  albuminoids  are 
I   found  and  much  starch,   but   no    glucose ;  where  there  is 
lengthening  of   the  cells,  and  therefore   growth,  no  albu- 
minoids are  found,  little  starch,  and  much  glucose. 

The  carbohydrates  necessary  for  the  growth  of  the 
roots  are  drawn  from  the  internode  to  which  the  roots  are 
fixed,  iu  the  form  of  glucose  from  the  inversion  of 
saccharose.  The  glucose  is  accumulated  in  that  part  of  the 
root  where  there  is  lengthening  of  cells,  and  therefore 
growth.  In  the  zone  of  growth  the  glucose  disappear-, 
since  it  combines  there  with  nitrogenous  organic  matters 
:  to  form  albuminoids.  Finally,  a  part  of  the  glucose  is 
deposited  as  starch  in  the  root  cap  as  a  reserve. 

—  L.J.  de  W. 

Sugar-Cane,  Experiments  on   Manuring.     E.  Silz.      Bull, 
de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1898,  15    1121 
1227—1232. 

The  authorities  of  the  Botanical  Garden  of  British  Guiana 
have  made  important  experiments  on  manuring  sugarcane 
during  1893,  1894,  and  1895,  and  the  results  are  collected 
in  an  interesting  report,  of  which  the  following  are  the 
conclusions  : — 

Phosphatic  manures  give  considerable  and  very  re- 
munerative increase  when  used  along  with  manures"  con- 
taining nitrogen  and  potash.  Phosphate  slag  seems  to  be 
an  excellent  source  of  phosphorus  for  eane  plantations, 
and  ought  to  replace  superphosphate.  Nitrogen  in  the 
form  of  sulphate  of  ammonia,  nitrate  of  soda,  and  dried 
blood,  shows  a  favourable  influence  on  the  yield.  The 
best  results  were  obtained  with  .1  mixture  of  ^  nitrate  of 
soda  and  |  sulphate  of  ammonia,  although,  for  large 
quautities,  sulphate  of  ammonia  gives  a  better  pecuniary 
result.  Dried  blood  was  notably  inferior.  Potash  seems 
to  be  of  only  small  efficacy.  The  employment  of  sulphate 
of  potash  on  land  not  limed  gave  a  slight  benefit,  but  a 
loss  on  limed  soils.  The  use  of  nitrate  of  potash  instead 
of  nitrate  of  soda  did  not  furnish  satisfactory  results. 

The  employment  of  lime  gave  great  increase  of  yield, 
the  effect  on  the  first  crop  being  sufficient  to  pay  the  cost 
of  its  application,  while  the  increase  in  the  shoots  con- 
stituted a  net  gain. — L.  J.  de  W. 
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Beetroot    Juice    [Sugar],    Peptone*    in.      A.    Bumpier. 

Bull,  de  I'Aesoe,  dee  ('him.  <le  Boer,  et  de   l>i-t.  1898, 

15     [12],    1276 — 1277.      (From    Deutsche    Zuckerind. 

1898,  22.) 
I  m;  author  acidulated  50  ex.  of  first  carbonatalion  juice 
with  ao  tii-  arid,  and  then  added  700  c.c.  of  95  per  cent, 
hol  and  allowed  the  mixture  to  stand  for  eight  days, 
mixing  occasionally.  The  brownish  precipitate  formed  was 
collected  on  a  filter,  air-dried,  and  wanked  with  very  little 
distilled  water.  The  peptones  are  found  in  the  washing*, 
while  the  uiiilccomposed  albuminoids  rendered  insoluble 
by  the  alcohol  remain  on  the  filter  The  brownish  solution 
w:i-  acidified  with  10  per  cent,  sulphuric  acid,  and,  on  the 
addition  of  pbosphotungstic  acid,  became  very  cloudy,  and 
during  the  night  gave  a  flocculent  precipitate. 

To  show  the  presence  of  peptones,  this  precipitate  was 

treated  with  baryta,  a  little  water  added,  and  a  small 
quantity  of  ■  very  dilute  solution  of  sulphate  of  copper 
(two  drops  of  a  3  per  cent,  s,, Union  to  10  c.c).  The  dirty- 
bine  coloration  indicates  the  presence  oi  peptones. 

Although  very  diffusible,  neither  peptones  nor  their  salts 
are  ery-tallisnhlc,  and  therefore,  in  all  probability,  exercise 
a  melaasigenic  action  when  present  in  low  products. 
Their  presence  in  saturation  juice  shows  how  slowly  they 
are  decomposed, and  this  decomposition  becomes  still  slower 
as  the  alkalinity  of  the  juice  diminishes.  The  presence  of 
peptonet  in  the  juice  may  explain  the  action  of  animal 

■'"al,  which  absorbs  them  completely.  Stammer 
pointed  out  long  ago  that,  by  filtration  over  char,  the  purity 
of  syrups  was  increased  bj  5  per  cent.  This  is  explained 
by  the  Btrong  leTO-n  tation  of  peptones  (aD  =  7o  to  80°). 
lie  peptones  of  the  juice,  being  probably  combined  with 
lime-,  the  laiter  is  likewise  absorbed  by  the  char. 

Although  filtration  by  char  is  now  abandoned  in  sugar 
works,  the  theoretical  interest  of  the  matter  still  remains. 

— !..  J.  de  W. 

Syrups  [Sugar]     Filtration   of.      K.    Andrlik.     Bull,   de 
I'Assoc    des(  him.de  Sucr.  etde   Diet  1898,  15,  [12], 
1858-  1259.     (From  Zeits.  Znckerind.  in  Bohmen,  1897, 
212.) 
\s  analysis  of  the  deposit  from  the  Byrnp  Biter  of  (be  third 
iderofs  multiple  effect  gave  the  following  result:  — 
In-oluhlf  iii  water,  13*48  percent. ;  sugar  (bj  polariaatii 
16*44;  soluble   non-sugar,  22*70;  water,  20*43  per  cent. 
I  be  portion  soluble  in  watei  bad  a  quotient  ofpurity  o\  I 
The   portion   insoluble   in   water   consisted   principally  of 
silica,  alumina,  and  oxide  of  iron,  lime,  with  oxalic  acid  and 

as  well  as  insoluble  caramels.  The  deposit  was  gola- 
tfnews.  and  resembled  molasses.  With  water  it  gave  a 
turbid  liquid  of  light  yellowish-brown  colour,  and  the 
gelatinous  character  disappeared. 

Analj-.  -  of  these  deposits  on  the  parchment  paper  during 

the  oe is  of  unfiltered  syrup  and  mola-.es  cave,  mi  the 

dry  substance  i  — 
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li     .    results  ihoa   that    the  filtration   of  syrups  is  an 

indispcnaahli   op,  tation,   for    the   precipitated    sugar* 

during   evaporation   and   boiling,    and    hinder 

crj -taiii-atinii.     I.  .i.  de  v\ . 

Milk  Sugar,  Examination  ■  i'  I  Benttner  schweii. 
Wo.-b  i.  i  hem .  riiiiim  1897,689;  Pharm.  J.  189S  61 
[14( 

S*<   mii/iT  XXIII..  page  939. 


Dextrin  containing  Starch,  Analgsis  of  Commercial.  B. 
Hefelmann  and  W.  Schmitz-Dumont.  Zeits.  fur  offentl. 
Chan.  4,448;  Chem.  Centr.  1898,2,  [8],  561. 

-      under  XXIII.,  page  960. 

Honey,  Optical  Determination  of,  by  the  Polarimeter. 
K.  Kruhiing.     Chem.  Centr.  1898,  2,  [4],  305. 

See  under  XXIII.,  page  959. 

Pentoses,  Revised  Method  of  Determination.  A.  (.regoire 
ami  K.  Carpiaux.  Hull.  Assoc.  Beige  des  (him.  12,  [4], 
113. 

Sec  under  XXIII..  page  959. 

PATENTS. 

Lactose,  or  Sugar  of  Milh.  Impts,  in  or  relating  to  the 
Manufacture  of.  H.  Higsins.  Cambridge.  Kng.  Pat. 
23,875,  Oct.  16,  1897. 

Sli-auateh  milk  is  treated  with  hydrochloric  acid  to  preci- 
pitate the  casein,  which  is  filtered  off.  The  patentee  claims 
the  process  of  neutralising  the  excess  of  acid  in  the  filtrate 
with  calcium  carbonate, and  then  preparing  milk  sugarfrom 
it  by  any  suitable  method. — W.  P.  S. 

Purification  ami  Decolorisation  of  Liquids  and  the  like, 
Impts.  relating  to  the.  and  to  Apparatus  therefor.  P. 
Pease,   bfarcq    en    Baroeul,   Nbrd,    France.    Rng.   Pat, 

8017,  April  4. 

Svki  i- from  sugar  works,  aud  similar  products,  are  mixed 
with  animal  charcoal  in  a  State  of  an  impalpable  powder, 
and  the  whole,  alter  more  or  less  prolonged  agitation, 
filtered  in  such  a  manner  that  the  whole  Ot  the  charcoal 
may  be  recovered.  The  charcoal  may  he  completely  or 
partially  washed,  or  may  he  used  as  it  is  tor  a  similar,  but 
still  more  impure,  liquid.  An  automatic  mixing  apparatus 
is  described,  which  is  characterised  by  an  automatically 
regulated  inlet  valve;  the  automatic  supply  of  the  purify- 
ing material  in  the  required  amount  ;  and  a  series  of  bailie 
plates  by  means  of  which  the  liquid  and  th-  purifying 
materials  are  Kept  in  contact  in  successive  portions,  no 
portion  being  able  to  leave  the  apparatus  before  the  preced- 
ing portion  lias  left  it. — .V  11.  .1.  M. 

im-BREWING.  WINES.  SPIRITS.  Etc. 

Sorbose.  Bacteria  of,  Action  of,  on  Xylose.     (•.  Bertrand. 

Comptes  Bead.  1898,127,  [8],  124—127. 
\ri  i  i:  finding  that  the  bacteria  of  sorbose  oxidised  certain  of 

the  higher  alcohols,  such  ;(,  sorbite,  mannite,  and  glycerin, 
converting  them  into  ketooic  sugnrx  (Comptes  Bend.  126, 
763,  819,  and  984  ;    this  Journal,  ls'js.  592),  it  occurred  to 

the    author   to  determine    their    behaviour    towards   certain 

oiber  substances,  and  he  has  therefore  made  the  first  ex- 
periments with  xylose.  On  inoculating  a  culture  medium 
containing  xylose  as  its  base  with  the  bacteria,  the  smaO 
eoli uiie-  which  form  unite  finally  into  a  single  membrane, 
but  do  not  develop  so  rapidly  as  in  sorbite  or  e 
solutions.  In  consequent-.  .  the  /ooglma  has  a  different 
appearance,  and,  instead  of  being  homogeneous,  opaajta  . 
white,  and  resistant  throughout,  bos  only  these  characteristics 
in  certain  parts,  each  of  which  corresponds  to  one  of  the 
primitive  colonies  The  remainder  of  the  membrane  is 
iran-parent  and  without  consistence. 

In  the  experiments,  a  broth  consisting  of  1  litre  of  0*5 
per  ceil!,  yeast  wat,  r  containing  20  grins,  of  crystallised 
wlo-e  was  used  as  the  culture  medium,  and  the  cultivation- 
were  incubated  at  29  to  10  I  Lfter  a  fortnight  and  even 
a  month, the  liquids  still  reduced  Fehling*s  solution  strongly, 
and  in  one  experiment  nearly  half  the  original  snpar  was 
found  after  the  latter  period.  At  the  same  timi 
acquired  a  characteristic  property.     After  neutralising  the 

i  with  standard  alkali,  the  liquid  became  acid  again 
m  a  few  seconds,  and  tins  process  ot  neutmlisinj 

tig   portions  of   acid    was  continued  until   eventually 
complete   neutrality  was   reached.     Like  other  adds  of  its 

lylonic   aeid   readily    undergoes   partial  dehydration 
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with  the  formation  of  a  lactone,  the  reaction  of  which  is 
neutral.  This  transformation  is  only  arrested  when  there 
is  a  certain  ratio  (which  varies  with  the  conditions  of  tem- 
perature, concentration,  &c.)  between  the  amount  of  iactone 
and  of  acid.  If  the  latter  be  neutralised,  the  equilibrium 
is  destroyed  and  a  part  of  the  lactone  is  reconverted  into 
acid.  Thus,  it  is  only  by  successive  titrations  that  the 
whole  of  the  xylonic  acid  in  a  free  state  and  as  lactoDc 
can  be  determined.  The  amounts  of  acid  and  of  sugar 
found  in  cultivations  containing  originally  5  grins,  of  xylose 
were  : — 


After  2  weeks  . 
..    4     „      . 


Acidity  I        Xylose 

as  corresponding 

Xylonic  I     to  Xylonic 

Acid.  '  Acid. 


Grins. 
1"46 

2'27 


Grms. 

i-sa 

204 


Residual  j 

Sutrar,    ! 


Total. 


Grms. 
3'62 
2'70 


Grms. 
4'91 
4'74 


Taking  into  account  the  absence  of  volatile  acids  and  the 
behaviour  of  the  liquid  on  titration  with  alkali,  the  author 
considered  it  extremely  probable  that  the  acid  formed  was 
xylonic  acid,  and  he  proved  the  truth  of  the  hypothesis  by 
isolating  it  as  xrlonobroraide  of  cadmium — (C4H906.C<lBr 
+  H„U)  (Bull.  Soc.  Chim.  15,  592). 

The  sorbose  bacteria,  therefore,  oxidises  xylose  by  trans- 
forming it  into  the  corresponding  monobasic  acid — xylonic 
acid.  Whether  they  behave  in  the  same  way  in  the  case  of 
other  reducing  sugars  is  a  point  which  the  author  is  now 
investigating. — C.  A.  M. 

Raffinose,  The  Fermentability  of,  and  Analytical  Value 
of.  A.  Bau.  Zeits.  f.  Spiritusind.  1898,  21,  241;  and 
Wochenschr.  f.  Brauerei,  1898,  15,  397 — 399. 

It  has  been  pointed  out  by  Berthelot,  Loiseau,  Scheibler, 
and  later  by  the  author  (this  Journal,  1895,  289),  that  low- 
fermentatiou  yeasts  ferment  raffinose  completely,  while  high- 
fermentation  yeasts,  after  splitting  this  sugar  into  melibiose 
and  levulose  ferment  only  the  latter,  thus  leaving  the  former 
in  solution.  This  behaviour  has  resulted  in  raffinose  being 
used  as  a  means  for  identifying  the  yeasts  of  these  types 
and  of  mixtures  of  them.  The  author  now  finds  that  low- 
fermentation  yeasts  of  the  Frohberg  and  Saatz  types,  as  well 
as  Saccharomyccs  Pasteurianus  III.,  can  completely  ferment 
raffinose  and  melibiose. 

For   the   detection   of  low-  in    high-fermeutatiou   yeast, 
Herzfeld  mixes   1  grm.  of  the  yeast  with  10  c.c.  of  a  1  per 
cent,  solution  of  raffinose,  and  fills  up  an  Einhorn's  fermen- 
tation saccharometer  with  the  mixture,  avoiding  the  forma- 
tion of  bubbles.     The  side  tube  is  trapped  with  a  few  drops 
of  mercury,  and  the   whole  apparatus  allowed  to  remain 
for  24  hours  at  30°  C.     The  volume  of  carbon  dioxide  is    j 
then  read  off,  and  from  .t  is  subtracted  the  volume  of  the    | 
same  gas  developed  in  a  coutrol  experiment,  using  sterilised 
water  and  a  similar  quantity  of  yeast.     Einhorn's  apparatus    | 
allows  a  volume  of  5  c.c.  to  be  read  ;  if  2  or  at  the  most 
2h  c.c.  of  carbon  dioxide  be  formed,  the  yeast  is  considered 
pure,  but  if  this  volume  be  exceeded,  the  high-fermentation 
yeast  is  adulterated  with  low-fermentation  yeast. 

According  to  the  author's  method,  in  three  test  tubes  are 
placed  10  c.c.  of  a  1  per  cent,  solution  of  raffiuose,and  each 
tube  plugged  with  cotton  wool.  After  the  tubes  and  their 
contents  have  been  sterilised,  to  each  is  added  0-4  grm.  of 
the  yeast,  and  the  tubes  kept  at  25°  to  30°  C.  At  the  end 
of  the  first,  second,  and  third  day,  the  contents  of  a  tube 
are  filtered,  and  3  c.c.  of  the  filtrate  heated  in  a  boiling 
water-bath  for  five  minutes  with  1  c.c.  of  Fehling's  solution. 
If  the  solution,  after  settling,  remain  blue  in  the  first  tube, 
there  is  over  10  per  cent,  of  low-fennentation  yeast  present ; 
if  in  the  second,  5  per  cent. ;  if  in  the  third,  1  per  cent. 
Should,  however,  the  solution  be  reduced  or  over-reduced, 
the  yeast  under  examination  is  technically  pure  high- 
fermentation  yeast.  This  method  is  said  to  give  good 
results  with  high-fermentation  pressed  yeasts  prepared  either 
in  the  old  wav,  or  according  to  the  new  aeration  process 
(Lufthefe). 

To  determine  whether  Buchner's  preserved  yeast  [Dauer- 
hefe]  (this  Journal,  1898,  594)  is  prepared  from  a  high-  or 


low-fermentation  variety,  or  a  mixture  of  the  two  the 
author  adds  2  per  cent,  or  more  of  the  material  to  be 
tested  containing  1  per  cent,  of  toluene  to  a  1  per  cent,  solu- 
tion of  pure  melibiose,  and  keeps  the  mixture  for  one  to 
three  days  at  2.5'  C.  The  solution  is  filtered  and  treated 
with  phenylhydrazine  acetate.  Should  the  resulting  osazone 
dissolve  in  hot  water,  top-fermentation  yeast  has  been 
employed,  but  if  an  insoluble  osazone  is  present,  low-fermen- 
tation yeast  has  been  used.  The  author  describes  a  series 
of  determinations  on  these  lines,  showing  that  an  addition 
of  10  per  cent,  of  low-fermentation  yeast  can  be  detected 
in  the  preserved  yeast.  To  obtain  pure  melibiosazone, 
the  fermented  solution  is  precipitated  -vith  lead  acetate,  and 
the  excess  of  lead  removed  from  the  filtrate  by  sulphuretted 
hydrogen.  The  osazone  is  then  prepared,  and,  after  several 
crystallisations,  it  melts  at  177°  to  178°  C. 

For  the  preparation  of  melibiose  solutions  there  are  two 
methods.  According  to  Scheibler,  raffinose  is  partially 
inverted  with  sulphuric  acid,  and  when  by  polarimetric 
examination,  the  hydrolysis  to  rf-fructose  and  melibiose  is 
found  to  be  complete,  the  acid  is  neutralised  and  the  syrup 
obtained  by  evaporation  extracted  with  absolute  alcohol 
until  all  the  levulose  is  removed,  as  shown  by  the  osazone 
test.  The  second  method  is  to  infect  a  1  ■  737  per  cent, 
solution  of  raffinose  in  sterilised  yeast  decoction  with  a 
I  pure  cultivation  of  high-fermentation  yeast.  On  complete 
fermentation,  a  solution  containing  approximately  1  per 
cent,  of  melibiose  results.  Before  employing  this  or 
j  Scheibler's  preparation,  it  must  be  submitted  to  the  osazone 
J  test  to  ensure  the  absence  of  hexoses.  The  latter  method 
is  more  convenient  than  Scheibler's,  but  it  takes  longer,  as 
fermentation  must  proceed  to  the  end. 

Raffinose  may  be  estimated  in  all  fermentable  sugar 
mixtures  by  sowing  a  solution  of  the  sugars  in  a  nutrient 
medium  with  pure  cultures  of  high-fermentation  Frohberg 
yeast,  and  a  second  with  a  low-fermentation  Frohberg  yeast, 
and  allowing  the  two  to  ferment  completely.  The  difference 
in  solid  matter,  in  the  polarisation  and  reducing  power  of 
the  two  fermented  solutions,  gives  the  measure  of  the 
melibiose  formed,  and  if  this  be  multiplied  by  1  •  737,  the 
amount  of  crystallised  raffinose  in  the  mixture  is  obtained. 

Hitherto  there  has  been  no  other  method  for  estimating 
raffinose  in  molasses  than  the  ordinary  acid  inversion. 
(Compare  Ling  and  Baker,  this  Journal,  Discussion,  1898, 
113.) 

The  author  removes  the  volatile  acids  from  molasses  by 
adding  citric  acid  and  distilling  in  a  current  of  steam.  Some 
yeast  decoction  is  then  added  and  the  molasses  divided  into 
two  solutions  of  equal  volume ;  each  is  sterilised  and  sown 
with  pure  cultures  of  high-  and  low-fermentation  yeast 
respectively.  When  the  fermentation  is  over,  the  difference 
in  the  extracts  is  due  to  melibiose,  and  this  can  be  calculated 
in  terms  of  raninose.  Since  the  fermentation  takes  16  days, 
the  method  is  too  lengthy  for  ordinary  purposes  ;  but,  in  the 
author's  opinion,  it  is  well  suited  for  a  control  over  the 
ordinary  acid  inversion  process,  since  the  numbers  obtained 
by  the  respective  methods  agree  closely. — J.  L.  B. 

Yeast,  The  Activity  of  Differently  Nourished.  Diastase 
as  a  Yeast  food.  G.  Heinzelmaun.  Zeits.  fur 
Spiritusind.  1897,  296  and  311—312. 

A  wort  was  prepared  by  mashing  100  grms.  of  starch  and 
25  grms.  of  malt  at  a  low  temperature,  and  the  volume  of 
the  wort  made  up  to  500  c.c.  Experiments  were  made  tc 
determine  the  rapidity  of  fermentation  of  this  wort  with  and 
without  the  addition  of  a  mineral  nutriment  consisting  of 
potassium  phosphate  and  magnesium  sulphate,  and  a 
nitrogenous  nutriment  of  asparagine. 

The  addition  of  the  mineral  nutriment  did  not  increase  the- 
rapidity  of  the  fermentation,  but  that  of  the  asparagine  did. 

The  yeasts  obtained  in  these  fermentations  were  then 
sown  in  a  wort,  and  the  rapidity  of  the  fermentation  deter- 
mined.    Practically  no  difference  was  found. 

Experiments  were  then  made  to  determine  the  effect  of 
the  addition  of  diastase  or  peptone  compared  with  that  of 
asparagine  on  the  rapidity  of  fermentation.  Both  the 
former  increased  the  rapidity  of  fermentation,  but  neither  to 
the  same  extent  as  asparagine,  peptone  having  more  effect 
than  diastase. 
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Farther  determinations  of  the  rapidity  of  fermentation  of 

■  call  oration  were  made  in  which   the  only  nitro- 

u  iiMirini.ii;-  were  respectively   ssperagTne,  peptone, 

,-.-.   diastase   which  had  been   rendered   inactive    by 

heating,  and  one  with  no  nitrogenous  nutriment,     The  most 

rapid  fermentation  was  thai   in  which  asparagine  was  used, 

and  the  next  most    rapid  that   with  pept -.  the  next  that 

»ith  active  diastase,  tin-  next  that  with  inactive  diastase, 
and  the  slowest  that  in  which  no  nitrogenous  nutriment 
!d.-d. 
(To  diastase  remained  active  in  the  fermented  solutions, 
and  this  the  author  ascribes  to  the  destructive  action  «>f  tin- 
acids  produced.  Vea-t  nourished  on  diastase  was  found  to 
be  oo  trior.-  sMe  to  ferment  dextrin  than  a  yeast  nourished 
<.n  aspanigme. — A.  1,.  B. 

Ytatt,    Proteohxfdrofytu.      II.    Will.      Zi-its.    fiir   d.    pes. 
Braowesen,  21,  [12]i  [13],  153— 1 55  ;  [14],  167— 16ft; 
15],  181  — 18* 
i  son  the  experimenta  made  by  the  author  with  27  yeasts  and 

■  mycoderraa,  he  concludes  that  proteohydrolysis  is  a  normal 
function  of  tip-  vital  activity  of  these  organisms.  It  is  due 
on  the  one  band  t< .  a  lack  cf  soluble  nutrient  material 
(nitrogen  in  particular),  i.e.  to  a  state  of  ram  ne, I  on  the 

oxygen  experienced  by  the  cells 
embedded  in  the  solid  medium. 

The  liqnefactive  energy  exerted  by  the  cells  depends  on 
tli  npei  ica  of  the  reast,  the  method  of  preparing  the  cul- 
tores,  and  the  temperature.  For  instance,  in  puncture 
cultures,  liquefaction  ensues  :it  a  later  date  than  when  the 
yeast  is  uniformly  distributed  through  the  gelatin.  In  the 
former  cnltnrea  the  greatest  liqnefactive  energy  i-  displ 
l.\  the  yeasts  having  the  greatesl  affinity  for  oxygen,  e.g.  S. 
anomahu,  mycoderwa,  and  the  ton-fermentation  beer  yeasts, 
A-  a  rule, liquefaction  commences  in  the  channel  of  the 
puncture;  in  individual  eases,  e.g.  S.  attomaha,  it  al-o 
begins  "tr  the  under  aide  of  the  superficial  coveriojf.  ( lene- 
tally  speaking,  liquefaction  is  retarded  by  reductions  of 
temperature,  though  the  convene   is   observed    in    some 

instances. 
The  maximum  liqnefactive  activity  is  exhibited  when  the 
t  ia  distributed  throughout  the  gelatin,  it  being  feasible 
to  effect  the  almost  total  liquefaction  of  10  c.c.  of  gelatin 
within  48  hours.  The  action  begina  underneath  a  sone  of 
maximum  activity  <>t  growth,  the  depth  of  which  varies  with 
the  yeast,  whereas  within  that  sone  itself,  the  rate  of  lique- 
faction is  slow,  and  probably  dne  to  aproteobydrolytin  enz\  me 
in  the  liquefied  gelatin,  not  to  the  yeast  embedded  therein. 

■Apparently,  when  the  gelatin  ia  much  fissured  as  a  result 
of  fermentation  phenomena,  liquefaction  may  bi  entirely 
absent.  A  copious  development  of  yeast  cotla  occut  on  the 
surface  of  the  fissures,  but  where  the  latter  are  of  modi  rate 
it.  liquefaction  occurs  underneath  the  aone  of  auch 
iwth,  these  phenomena  indicating  that  oxygen 
exerts  a  direct  or  indirect  Influence  on  protchydrohj 

Where  tin-  yeast   ia  distribcited  through  the  gelatin,  the 
difference  in  liqnefactive  energy  between  top- and  bottom- 
fermentation  yeast   is  comparativelj   amaU,  though  in  indi- 
vidual eases  the  former  again  proved  the  mure  aotivi  ol  the 
i     B, 

Brandy,  Tht  Quality  of .     B.  Jfirgetis,     Farmaa   .1. 
20,  2ft*. 
ic  has   properties   seij   limilar  to  tho      ..t 

l    ■     I though  the  prices  '1"  not  correspond  at  all 

-with  tht  . i r i . . i - 1 i . . , i  figures.  The  following  oompariaon  is 
given  bi  the  author  between  French  brandies  coating  .'t  to 
i.  roubles  |  ■  r  litre  and  Bussian  brandies  costing  o  7  to 
l   0  ronbli       lie  uppei  figures  refer  to  the  French  product. 
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Acid  ,    t 

100'C.C                                  „., 
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n-ots-o-07          ni.-.    ii- 56 

0012-0-08              0-85 

Hrm.                      linn. 
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—J.  T.  D. 

Beer,  The  Production  of  a  BrUlkmt,     W.  Duncan. 
J.  Fed.  Inst.  Brewing,  1898,  4,  477—5.':,. 

Tin:  three  essentials  which  B  wort  should  possess,  60  that 
a   beet  .if  rapid   clarification    maj    be   produced,    are  (1)   a 

Suitable    proportion    of  lei ntahU-   sugars;   (2)    a    smaller 

proportion  of  less  fermentable  carbohydrates,  facilitating 
early  ca-k  condition;  ■"•  I  a  an  ti . ■  i.  in ■  \  of  nitrogenous  and 
phosphatic  extract  to  sustain  the  growth  of  the  yeast,  and 
at  tin-  same  time,  no  e\e.-ss  of  these  substances,  which  ar. 
frequently  a  cause  oftubidity  and  unsatisfactory  fining. 

Since  tin-  "Free  Mash  Tun"  Act  ol  1880,  differences 
have  arisen  in  brewing  processes,  the  chief  points  heing  an 
alteration  in  Btriking  heat,  and  the  large  proportion  of 
substitution  materials  used  in  the  production  of  modern 
pah-  ah*.  When  under-cured  malts  are  used,  they  produce, 
on  account  of  their  high  diaatatic  capacity  .  a  small  quantify 
of  amyldtns  of  a  fermentable  type,  so  that  the  finished  hew 
exhibits  a  great  tendency  to  develop  a  violent  hut  transitory 
cash  fermentation,  probably  an  actual  "  -i.-k  fret."  Any 
attempt  to  restrict  the  a.-tion  of  diastase  bv  high  mashing 
temperatures,  although  bringing  about  an  increase  in  the 
proportion  of  amyloTns,  also  yields  carbohydrate  con- 
stituents incapable  "f  producing  a  sufficiently  earlj  ease 
fermentation.  When  such  crams  have  to  he  used,  the 
attthor  employs   a  modified  decoction   system  of  mashing, 

which    i-    stated    '"    frivc    worts    of    g I    compt 

Spontaneous  clarification  of  beer  doc-  not  take  place  with 
the  requisite  speed  for  modern  conditions  of  trading,  so 
that  artificial  fining  is  almost  universally  adopted.  The 
fining  capacity  of  a  beer  ia  determined  by  the  following 
Influences: — (I.)  The  matter  in  suspension  must  be  readilj 
separalde.  (-'.)  The  residual  carbohydrate  extract  must 
he  of  a  type  favourable  to  Bteadj  fermentation.  (■').)  The 
new  yeast  must  not  be  produced  in  any  excessive  quantity. 

The  view  that  light  foreign  grain  tends  to  yield  less 
soluble  nitrogenous  extract  than  English  malt-  is  orroneobe. 
Notwithstanding  thi-  fact,  their  presence  is  conducive  t" 
the   production   of    brilliant    beer;  thus,   foreign   grain,  in 

having  a  larger  proportion  ..t    uitrogei -  extract   and  a 

>im  ill,  i  proportion  of  Bubstances  liable  to  cause  " ha/.." ii 
a  in.t  unimportant  factor  in  deciding  carlj  brilliancj  in 
English  beers.  The  author  considers  that  boiling  worts 
iin.ler  pressure  favours  the  transformation  of  peptones  and 
other  forms  of  nitrogenous  extract  into  amides  under  the 
influence  of  malt  and  hop  acids,  and  consequently  lead-  to 
early  brilliancy.  The  hot  aeration  of  worts  brought  ahout 
by  exposure  mi  the  cooler  at  temperatures  ranging  from 
195" — 14n  I- .  al-..  exerts  a  considerable  influence  on  the 
brilliancy  of  the  finished  beer.  It  is  said  that  u  large 
proportion  of  nitrogenous  ami  resinous  matter-  arc  removed 
from  the  wort  hy  this  treatment,  and  modifications  in  the 
degree  ol  cooler  aeration  have  frequently  solved  difficultie- 
in  conn.-. -lion  with  "  resin  ha/.. ■."-—.!.  1,.  II. 

CiJ:  l'liini.     I.   Hriant.     .1.  Fed.  Inst   of  Brewing,  189S, 
4,  5D9—5 18. 

Two  beer  ca-ks  of  M.in.l  oak  were  examined,  one  com- 
parah\cl\  new,  the  other  -i.x  or  seven  near-  old,  to  a- 
to  what  extent  organisms  had  penetrated  into  the  wood 

Staves  were  liken  from  each  cask,  and  thin  lougitu  linal 
sections  cut,  which  were  at  once  placed  in  sterile  wort  and 
ineuluted  at  90   1'.     The  results  obtained  arc  given  on  next 

pap-. 

I  le  ,-a-ks  were  uiist.ained,  and  were  only  washed  with 
water  after  being  returned  from  th.  consumer  to  the 
brewery. 
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New  Cask. 


Inside  of 
Stave. 

In-   * 


"Many  organisms,  both  yeast  and  bacteria... 

One  or  two  bacterfa £ 

No  growth 1 

No  growth J      * 

Outside  of 
Stave. 

Inside  of 
Stave. 


Old  Cask. 


In. 


Many  organisms,  both  ye&st  and  bacteria  ...     I 

Yeasts  (a  few)  and  bacteria i 

One  or  two  bacteria  . . . i 

No  growth i 

Outside  of 
Stave. 

To  ascertain  how  far  casks  nre  rendered  sterile  by  ordinary 
treatment,  sections  were  taken  first  after  steaming,  and 
secondly,  after  they  had  been  filled  with  boiling  water,  left 
over  night,  and  emptied  and  steameil  the  following  morning. 
It  was  found  that  whilst  organisms  were  destroyed  on  the 
inner  surface,  those  which  had  penetrated  into  the  wood 
were  not  with  any  certainty  killed.  The  results  were 
irregular,  and  the  success  of  the  steaming  operation  varied 
with  the  character  of  the  cask.  In  all  cases,  prior  filling 
with  boiling  water  much  assisted  in  the  sterilisation,  and 
there  can  be  doubt  as  to  the  value  of  this  practice,  for, 
in  addition  to  the  more  complete  sterilisation,  acids  and 
objectionable  flavours  are  soaked  out.  In  view  of  the  failure 
of  the  ordinary  steaming  operation  to  secure  perfect  sterili- 
sation, experiments  were  made  to  ascertain  the  temperature 
to  which  the  wood  was  raised.  A  tabulated  list  of  tem- 
peratures of  the  air  inside  the  cask,  of  the  wood  j  in.  from 
inner  surface,  of  the  middle  of  the  wood,  and  of  the  wood 
J  in.  from  outer  surface  for  periods  varying  from  5  to  60 
minutes  is  given.  The  ordinary  time  for  steaming  a  cask 
may  be  taken  as  10  minutes,  and  it  was  found  that  whilst 
the  inside  had  reached  a  temperature  of  209"  F.,the  heat  at 
a  distance  of  '  in.  from  the  inner  surface  had  only  risen  to 
130°  F.,  whilst  the  middle  and  outside  of  the  stave  were 
much  cooler.  It  is  obvious  that  10  minutes  steaming  in 
insufficient,  for  if  any  organisms  had  penetrated  beyond  as 
i  of  an  inch  they  would  not  be  destroyed.  Some  experi- 
ments are  described  in  which  it  was  found  that  casks  with 
the  bung  and  tap  holes  open  could  be  rendered  ste-ile  by 
placing  them  in  a  chamber  through  which  steam  was  blown. 
The  non-volatile  acids  can  then  be  removed  by  soaking  in 
water. — J.  L.  B. 

Dextrinous  Mashes,  Process  for  the  Fermentation  of, 
by  Means  of  an  Acclimatised  Yeast,  J.  Effront. 
Wochensehr.  f.  Brauerei,  1S98,  15,  435.  (Belgian  Pat. 
134,692.) 
Tlirs  process  depends  npou  the  property  which  certain 
races  of  beer  yeast  possess  of  fermenting  dextrin,  and  this 
function  can  be  very  considerably  enhanced  by  growing 
beer  yeast  in  suitable  nutritive  media.  For  this  purpose 
yeast  is  grown  in  a  15  per  cent,  solution  of  cane  sugar 
or  glucose  containing  yeast  ash,  potassium  nitrate,  and 
aldehyde,  and  the  operation  repeated  40  to  50  times,  the 
quantities  of  potassium  nitrate  and  aldehyde  being  increased 
at  each  fermentation.  Following  this  treatment,  the  yeast 
is  grown  in  mashes  of  a  gradually  increasing  content  of 
dextrin  containing  cane  sugar,  yeast  ash,  potassium  nitrate, 
and  aldehyde  in  the  same  proportion  as  at  the  end  of  the 
first  operation.  At  the  end  of  successive  fermentations, 
the  quantity  of  cane  sugar  is  diminished  until  finally  none 
is  left,  and  the  yeast  ferments  the  dextrinous  mash  alone. 
The  yeast  at  this  stage  may  be  filter-pressed,  or  dried 
ii  vacuo  at  30°  to  40°,  and  used  for  fermenting  distillery 
worts. — J.  L.  B. 

Furfural  in  Malt,  Wort,  and   Beer;   Occurrence  of.     J. 

Brand.     Zeits.  fiird.  ges.  Brauwesen,  21,  [21],  255 258. 

The  beers  examined  at  the  Munich  Scientific  Station 
for  Brewing  are  always  tested  for  furfural  —  colour 
reaction  with  aniline  and  glacial  acetic  acid — but  only 
traces  are  ever  found,  and  that  rarely,  though  the  substance 


is  usually  present  in  wort.  Moreover,  tests  made  with  the 
object  of  ascertaining  whether  the  bread-like  flavour  of 
pasteurised  beer  is  due  to  this  aldehyde  have  constantly 
yielded  negative  results. 

From  his  experience  in  caramel  malts  and  beer  worts 
the  author  concludes  that  furfural  is  a  normal  constituent 
of  the  aromatic  roasted  malts  of  the  kind  used  for  Bavarian 
beer,  and  also  of  the  worts  extracted  therefrom,  hut  that 
it  is  rapidly  eliminated  when  the  worts  are  boiled.  He  also 
finds  the  aldehyde  a  regular  constituent  of  beer  colorants, 
and  considers  its  presence  may  be  utilised  as  an  indication 
of  the  addition  of  such  substances  to  the  finished  beer. 

( Iwing  to  its  volatility,  furfural  cannot  be  regarded  as 
likely  to  prove  injurious  to  beer,  the  quantity  present  in 
wort  being  too  small  to  have  any  ill  effect. — C.  S. 

Malt,  Influence  of  Kilning  and  Storage  on  Yield  of  Extract 
and  Maltose  as  well  as  on  Diastase,  and  Allniminoiil-, 
Peptone-,  and  Amide  Nitrogen.  A.  Schulte  im  Hofe. 
Zeits.  fiir  d.  ges.  Brauwesen,  21,  [19],  231 — 234-  120], 
246—248. 

Diastolic  power  is  apparently  increased  during  withering, 
owing  to  the  germination  of  the  malt  not  suffering  any 
sudden  interruption  during  that  process.  The  reverse 
occurs,  however,  on  the  malt  kiln,  the  main  factors  influenc- 
ing the  change  being  the  length  of  exposure  and  the  degree 
of  heat.  On  the  other  hand,  storage  of  the  malt  results  in  a 
re-increase. 

The  yield  of  extract  is  greatest  in  green  malt  an3  that 
kilned  at  low  temperatures,  an  initial  yield  of  81-45  per 
cent,  recedingto  79-49  per  cent,  after  3:i  hours'  kilning  at  a 
final  temperature  of  52-5°  C,  followed  by  26  hours,  at  a 
final  temperature  of  80°  C. ;  the  continuance"  of  the  operation 
for  a  further  37  hours  (f.  t.  131-2°  C.)  reducing  the  yield  to 
37-97  per  cent.  In  this  respect  storage  results  in  a  loss 
when  a  low  kilning  temperature  is  in  question,  but  in  a  gain 
under  converse  conditions. 

Kilning  greatly  reduces  the  percentage  of  maltose, 
though  only  slowly  at  first,  the  diminution  being  from  60-43 
per  cent,  to  50 -50  per  cent,  during  19  hours,  with  a  final 
temperature  of  80:  C,  whilst  after  a  further  1.3  hours 
(f.  t.  100°  C.)  the  percentage  was  41-92  per  cent.  The 
effect  of  storage  is  parallel  to  that  observed  in  respect  of 
total  extract. 

The  proportion  of  soluble  nitrogen  is  greatest  in  green 
malt,  but  the  effect  of  kilning  varies  with  the  nature  of  the 
nitrogenous  matter.  For  instance,  in  the  case  of  a  green 
malt  containing  0-869  percent,  of  soluble  nitrogen,  v,':., 
albuminoid  nitrogen,  0-089  ;  peptone  nitrogen,  0-170  per 
cent.;  amide  nitrogen,  0-610 — the  first-named  after  attain- 
ing its  maximum  at  the  end  of  nine  hours'  withering, 
rapidly  decreased,  becoming  only  O-04S  per  cent,  after 
kilning,  whether  at  805  or  100°  C.  Storage  further  reduced 
the  content  of  this  albuminoid  nitrogen,  the  effect  being 
greatest  in  malt  kilned  at  low  temperatures. 

On  the  other  hand  the  peptone  nitrogen  was  increased 
(by  kilning)  to  a  maximum  of  0-194  per  cent,  with  80°  C. 
as  the  final  temperature,  but  receded  again,  as  the  heat 
increased.  Storage  brought  about  an  increase  in  malt  kilned 
at  53'75:'  C,  but  the  converse  when  the  temperatures 
exceeded  or  fell  below  this  figure. 

Amide  nitrogen  diminishes  steadily  during  kilning — in  the 
present  case,  to  0'26l  percent,  (f.  t.  100°  C).  Storage 
affects  a  further  reduction  when  low-temperature  kilning 
is  practised,  but  the  converse  result  when  higher  temperatures 
are  in  question.  The  main  factors  influencing  all  these 
alterations  in  the  nitrogen-content  appear  to  be  temperature 
and  water-content  rather  than  the  duration  of  exposure  on 
the  kiln. — C.  S. 

Acetifying  Bacteria,  Investigations  on.     A.  Mayer.     Zeits. 

f.  Spiritusind.  21,  [38],  334. 
The  author  has  studied  the  action  of  certain  of  the  acetic 
acid-producing  bacteria  on  various  alcohols,  sugars,  and 
fatty  acids.  In  most  cases  a  decoction  of  yeast  was  used 
as  the  nutrient  medium.  The  following  conclusions  are 
drawn  as  a  summary  of  the  work : — 

Ethyl,  propyl,  butyl,  and  isobutyl  alcohols  are  oxidised 
by   B.  Pasteiirianum  and   B.  Kiitzingianum  to  the  corre- 
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sponding  acid.-,  but  the  action,  in  the  case  of  isobutyl 
alcohol,  is  only  slight,  unless  specially  favourable  nutrient 
condition-  are  provided.  Methyl  and  isopropyi  alcohols,  on 
the  other  hand,  ar.-  unaltered  by  these  organisms,  and 
B.  I'asli ui  ianum  has  no  effect  on  amyl  alcohol,  the  action 
of  B.  Kutzingiauum  being  a>  yet  undetermined. 

Ethylene  glycol  i-  oxidised  to  glycollic  acid,  and  the 
product  of  the  reaction  exerts  a  retardation  on  the  turther 
growth  of  the  bacteria.    1  ><  -t  ti  the  aboTe-mentioned  organisms 

only  a  -light  effect  on  glycerin. 

Mannitc  is  not  oxidised  by  B.  Pasteui ianum.  whilst 
/.'  A  i ■tzhif/itinum,  unlike  B.  aceli  Hansen  aud  B.  aceti 
llrouii,  only  converts  it  iuto  levulose  with  difficulty. 

Only  B.  sylimun  oxidises  sorbite  with  the  formation  of 
sorbose,  and  none  of  the  bacteria  in  question  have  any 
action  upon  dulcite. 

(iluco-c  is  converted  into  gluconic  acid.  B.  Kutzing- 
ianaia  ia  more  energetic  in  this  respect  than  B.  Pasteur- 
ianum.  The  gluconic  acid  produced  tend-  to  retard  the 
development  of  the  organism  in  both  eases. 

Neither  11.  Paeteunanam  nor  B.  Kitzingianum  are  able 
to  ferment  lernloM  or  malt 

Acetic  aeid  is  readily  oxidised  to  carbon  dioxide  and 
water  by  both  bacteria,  whilst   propionic  and    butyric   acids 

appear  to  be  unaffected. 

On    the   whole,    the    oxidising    power    of  the    acetifying 

bacteria   on    the    monobydric,  primary   alcohol-   decreases; 

with    increase    in    the    number   of  carbon   atoms.     I  If   the 

■  tdii  l    l>.  Pasteurianmm  lias  the  ireakest  action 

on  the  polyhydric  alcohols  aud  glucose. 

The  author  finally  points  out  that  it  is  quite  probable 
that  some  of  the  organisms  which  have  little  or  no  oxidising 
.  Beet  with  yeast-water  nutrition,  may  be  found  to  give 
totally  different  result-  with  some  other  nutrient  which 
stimulate-  their  physiological  activity,  as,  for  instance,  in 
of  the  increased  action  of  the  bacteria  on  isobutyl 
alcohol  in  the  presence  of  malt  wort. — .1.  1     B 

Vinegar  Bacteria,  Beyerinck'M  WorJI  on   the    Species   <</". 
V.  Bothenbaeh.     Wochenschr.  fur  Bran,  15,  [35],  ■"j — 

417. 
I '.i  I  n  ii iv  k  M  en i rail.'   fur  Hacleriol.  1898,  [6])  deprecates 

nency  to  regard  tbe  Dameroui  vinegat  organisms  as 
distinct  specie!  when  they  difft  r  only  in  pome  -light,  here- 
ditary characteristic.  He  contend-  that  only  a  tew  well- 
defined  tepee  ihouH  be  recognised  ai  species,  and  the  large 

numlier  of  vinegar  bacteria   should    I"    classified  a-  varieties 

Of  tie 

lleijerinck  proposes  the  following  four  groups  as  species. 

<  I  i  The  hactl  ria  of  lb.-  '■  quick  vinegar  process,"  repre- 
sented by  11.  nrrti  Pasteur. 

(■_•)  The  beer-vim  mi  bacteria,  represented  by  B.  raneent. 

(.1)  Tho-e  wbieh  give  the  blue  Cellulose  coloration  with 
nsline  and  bydriodic  II  id,  -  icb   as  //.  Pastl in  ianum. 

(ii  Those  bacteria  wbieh,  like  B.  xulinum,  bring  about 
the  consumption  of  the  b  letk  acid  in  tbe  vinegar. 

In  the  present  papei  tbe  anther, after  quoting  Iteijerinck's 
work  at  considerable  It  Dgtb,  points  out  that  />'.  act  fi  Pasti  ur 

t  convert  alcohol  of  such  high  itrengtb  as  i-  worked 
in  the  "  quick  rinegar  process,''  nor  with  the  same  rapidity, 

•innot  rightly  DC  included  in  the  first  group. 
The    author    r. -marks  that,    in    the   present    stale   of    our 
knowledge,  the  onl>    eonwnicnt   method  ot    classification  is 
from  a  purely  technical  standpoint,  and  proposea  the  fol- 
lowing groupiog  : — 

(ll  The  irue  quick-vinegar  bacteria  of  Behfltsenbaeh's 
process. 

I  j  i  'II...-.  bacteria,  intermediate  lietwecn  group  1  and 
group  3,  which  an  deriving    their  nitrogen   from 

ammonia  and  (ban  slight  pellicles)  B.aeeti  Pasteur  belongs 
to  tin-  group. 

ill  The  true  industrial  wine.  malt,  beer,  and  fruit  vinegar 
bacteria,  which  form  n  decided  pellicle. 

(ti  Non  in.lu-trial  fruit  vinegai  bacteria. 

(ton-industrial  wort  and  mash  bacteria  which  oxidise 

-ugar  direct!]  ami  those  whose  infection  oausei  acidity  in 

■    and  di-tillery  worts. 


(6)  Pathological  bacteria,  which  cause  turbidity  or  form 
a  leather-like  pellicle,  as  B.  j-ylinum. 

An  alternative  classification,  according  to  the  pellicle 
formed  is  also  given  : — 

A.  Those  which  form  no  pellicle  :  the  true  quick-vinegar 
bacteria. 

11.  Those  which  form  a  pellicle  on  the  surface  of  the 
liquid. 

(1)  The  pellicle  is  thin  but  comparatively  tough,  as  with 
11.  m>  tiyenum. 

(8)  The  pellicle  is  thin  aud  easily  broken,  a-  with  11. 
oxydans. 

(3)  The  pellicle  is  thicker  but  easily  broken. 

(a)   Dry  pellicle,  as    with   B.    1'asteurianum    and    //. 

acefoswsB. 
(A)   Slimy  pellicle,  as  with  B.  industrium. 

(4)  The  pellicle  is  thick  and  tough,  as  with  B.  .  i/linum. 

—J.  F.  li. 

Furfural  in  Beer,  Occurrence  and  Detection  of.     ('.  llciiu. 
Zeits.  fur  d.  ges.  Hrauwe-en,  21,  [21],  258. 

See  under  X  X  1 1 1 .,  pa  ye  955. 

Wines,  Sweet;  Determination  of  Phosphoric  Acid  in: 
F.  Glaser.  Zeits.  f.  1'ntersuch.  d.  Nahr.-  und  Geuu-s- 
miltcl,  1898,  [8],  553. 

See  under  XXIII  ,  page  960. 

PATENTS. 

Weak    Alcoholic    Liquids,    Impls.    in    the    Utilisation    of. 

B.  JT.    Johnson,    Stratford,    Essex.       Eng.    Pat.    80,955, 
Sept.  11,  1897. 

Ax   ordinary  di-tillery  wash    instead    of  being  subjected   to 

a  process  of  distillation,  is  oxidised  L\  am  of  the  well- 
known  methods.  The  solution  of  acetic  acid  thus  form.  1 
is  neutralise. 1   with  an  alkali  or  alkaline  earth,  the  re-uliing 

acetate  decomposed  with  sulphuric  or  other  acid,  and  the 

acetic  acid  distilled  off.  Claims  are  made  for  the  above 
described  treatment  and  utilisation  of  weak  alcoholic  liquids 
and  the  production  of  acetic  acid  from  them. — J.  L.  B. 

Filtering  Apparatus,  [Wines,  Spirits,  Src~],  Impts.  in. 
T.  P.  Seitz.  Kreusnach,  Germany.  Eng.  Pat.  5881, 
March  3,  1898. 

Tiik    inventor   claims: — "  A  filtering   apparatus   for  wines, 

spirits,  and  the  like,  into  which  the  liquid-  requiring  to  be 
filtered  are  introduced  with  me  admixture  of  fibrous  filtering 
material,  such  as  asbestos  and  the  like,  characterised  by 
a  cylindrical  eating  of  cast  metal,  provided  at  the  bottom 
with  a  flat  or  grooved  distributing  cover  or  plate,  wherein 
tbe  cylinder  is  provided  below  with  a  cylindrical  or  conical 
extension,  hiving  walls  perforated  after  the  manner  of  a 
Sieve,  or  mad.  of  fine  wire  ganae  or  fabric,  and  constituting 
the  filtering-vessel  proper,  in  which,  when  it  u--un 
cylindrical  form,  can  be  introduced  or  can  be  firmly  fixed, 
a  filtering  vessel,"  which  is  "a  second  perforated  bod] 
appendage  ot  suitable  form  for  increasing  the  filtering 
surface,  or  an  impermeable  hollow  body  for  the  purpose 
of  reducing  the  said  filtering  surface,  while  in  both  c 
reducing  the  -pace  for  the  liquid  requiring  to  be  filtered." 
When  the   filter   ha- a   conical   filtering  vessel,  there  is  "  an 

outer  funnel-shaped  collecting  receptacle  with  a  lower  dis- 
charge tap  and  an  upper  overflow  pipe  for  the  purpose  of 
distributing  the  fibrous  material  over  the  perforated  wall-." 
In  another  arrangement,  ill  which  the  filtering  vessel  is 
evlindrieal.  :t  ha-  al-o  an  "  inner  conical  sieve-like  body 
or  appendage,  whnh  can  be  used  alone  in  an  inverted 
position  afi.i  having  been  screwed  on  to  a  tube  provided 
with  a  funnel  for  filtering  small  quantities  of  liquids." 
When  an  inner  conical  sieve-like  body  is  use.)  "  flrmlj 
connect.  .1  with  the  outer  perforate.1  filtering  vessel,"  there 
is  provided  "  an  upper  pipe,  for  the  escape  of  air.  ■ 
from  the  inner  body  to  the  walls  of  the  east  casing  or 
cylinder,  a-  well  as  a  tap  operated  at  the  top  b\  a  rod  with 
a  plug  opening  upwardly  and  arranged  in  the  connecting 
bottom  ring  below  between  the  inner  and  outer  casings  tin 
the  purpose  of  allowing  the  unfiltered  liquid  to  run  oft 
sharply.  — It.  s. 
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Braving,  Impts.  in  or  relating  to,  and  Apparatus  therefor. 
G.  Kreutzer  and  J.  Schmitz,  Cologne,  Germany.  Eug. 
Pat.  12,660,  June  6,  1898. 

A  wort  is  run  off  from  the  taps  at  a  temperature  of 
80°  C,  and  passes  through  a  special  cooler,  which  lowers 
the  temperature  from  65°  to  70°  C,  before  entering  the 
boiling  pan.  The  starch  iu  the  wort  is  then  completely 
converted  by  the  introduction  of  a  "  cold  deposit,"  con- 
sisting of  a  diastase  solution,  either  drawn  off  previously,  or 
prepared  separately  by  a  small  mash  tun  of  particular 
construction.  The  wort  is  subsequently  boiled  with  hops 
in  the  usual  manner. — J.  L.  13. 

Filters:  for  Mall  Beverages,  Impts.  in.  W.  H.  Wheatley, 
London.  From  The  Plattsburgh  Filter  and  Process  Co., 
New  York,  U.S.A.     Eng.  Pat.  16,304,  July  26,  1898. 

TnE  claim  is  for  "  a  filter  comprising  top  and  bottom 
sections,  and  a  series  of  intermediate  sections,  having 
communicating  inlet  and  outlet  passages,  a  foraminous 
diaphragm  interposed  between  the  said  sections,  and  filtering 
media  supported  by  the  said  diaphragms,  and  consisting  of 
sections  of  filtering  material  of  different  degrees  of  porosity." 

—J.  L.  B. 

[yi°os<]  Material  suitable  for  Use  us  Food,  and  in  the 
Preparation  of  Foods  of  various  Kinds  ;  Impts.  in  the 
Manufacture  or  Production  of.  J.  E.  J.  Johusou, 
London.     Eng.  Pat.  29,183,  Dec.  9, 1897. 

See  under  XVIII.  A., page  942. 


XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

MO— FOODS. 

Proteids  of  the  Pea,  Lentil,  Horse  Bean,  and  Vetch. 
T.  B.  Osborne  and  G.  F.  Campbell.  J.  Amer.  Chem. 
Soc.  1898,  20,  [7],  410—419. 

Legujiin  is  a  globulin  which  forms  the  principal  proteid  of 
the  vetch,  pea,  lentil,  and  horse  beau.  By  diluting  con- 
centrated solutions  the  legumin  separates  in  a  viscid, 
translucent  condition,  and  this  when  treated  with  water 
becomes  opaque  and  solid.  Conglutin  from  lupin  seeds 
and  amandin  from  almonds  behave  similarly,  as  do  gliadin, 
of  wheat  and  rye,  and  hordein  of  barley.  Legumiu  is 
insoluble  in  pure  water,  but  if  the  solution  from  which  it  is 
precipitated  contain  acid,  this  may  combine  with  the 
legumin,  and  the  resulting  substance,  like  other  acid 
globulins,  will  then  dissolve  in  water. 

Legumin  may  be  extracted  by  water  from  seeds  contain- 
ing this  proteid,  and  it  can  be  precipitated  from  the  aqueous 
extract  by  dialysis  in  water,  by  the  addition  of  acids,  and 
by  calcium  salts,  and  very  slightly  by  free  dilution  with 
water.  These  aqueous  extracts  react  acid  with  litmus  and 
alkaline  with  lacmoid.  The  authors  believe  that  the 
extraction  of  legumin  by  water  from  seeds  is  due  to  the 
presence  of  acid  potassium  salts  of  phosphoric  and  organic 
acids,  and-  that  in  consequence  of  the  varying  proportions 
of  these  in  the  different  seeds,  amounts  of  legumin  pro  rata 
are  extracted  from  them. 

Legumin  extracted  without  neutralising  the  natural  acid 
of  the  seed  and  precipitated  by  dialysis,  either  directly  or 
after  precipitation  with  ammonium  sulphate,  is  usually 
converted,  to  a  large  extent,  into  insoluble  "  albuminate." 
This  "albuminate"  differs  from  the  similar  insoluble  pro- 
ducts obtained  from  most  other  globulins  in  that  it  appears 
to  become  hydrated  by  salt  solution  and  dehydrated  by  pure 
water.  If,  however,  the  acid  of  the  seed  be  previously 
neutralised,  the  globulin  extracted  by  salt  solution  yields 
hardly  any  "  albuminate,"  which  indicates  that  the  latter  is  a 
product  of  the  action  of  the  acid  of  the  seed.  With  nitric 
acid,  Millon's  and  Adamkiewicz's  tests,  proteid  reactions 
are  obtained.  With  the  biuret  test,  a  violet  colour  is 
given,  which,  on  standing,  becomes  a  deep  rose-red,  similar 
to  that  given  by   peptones.     Legumiu  has  been  supposed 


to  contain  phosphorus  and  is  therefore  one  of  the  nucleo- 
proteids ;  the  authors  cannot  however,  confirm  this,  many 
of  their  preparations  being  free  and  others  only  con- 
taining a  trace  of  phosphorus. 

Vicilin  is  a  globulin  associated  with  legumin  in  the  pea, 
lentil,  and  horse  bean.  The  most  remarkable  characteristic' 
of  vicilin  is  its  content  of  sulphur,  less  than  that  of  any  other 
known  proteid,  and  this  content  diminishes  with  repeated 
precipitations.  In  salt  solution,  vicilin  is  far  more  soluble 
than  legumin,  and  this  circumstance  can  be  made  use  of  for 
separating  the  two  globulins.  10  per  cent,  sodium  chloride- 
solutions  of  vicilin  become  turbid  at  90°  C.,  and  completely 
coagulated  at  100'  C.  Vicilin  is  insoluble  in  water,  but 
soluble  iu  sodium  chloride. 

Legumelin  is  found  in  most  leguminous  seeds.  Like 
other  proteids,  notably  edestin,  it  undergoes  a  change  in 
solubility,  becoming  gradually  more  and  more  difficult  to 
dissolve. 

In  their  work  on  the  cow  pea  (this  Journal,  1897,  820) 
legumelin  was  regarded  as  a  globulin.  They  now,  however, 
consider  this  substance  to  belong  to  the  albumins.  The 
coagulated  product  is  soluble  in  "ery  dilute  alkalis,  but 
insoluble  in  hydrochloric  or  acetic  acid. 

.Solutions  of  the  proteose  of  the  pea  and  horse  bean  are 
not  precipitated  by  saturation  with  sodium  chloride,  but  by 
subsequently  adding  acetic  acid  the  proteose  is  thrown  down. 
Nitric  acid  in  the  aqueous  solutions  of  the  pea  proteose 
gives  no  precipitate  unless  the  solution  is  previously 
saturated  with  salt,  when  a  precipitate,  soluble  on  warming- 
and  reappearing  on  cooling,  is  given  by  that  portion  of 
the  proteose  precipitable  by  acetic  acid  from  a  salt- 
saturated  solution,  while  the  part  not  thus  precipitable  gives 
only  a  turbidity.  Both  these  portions  of  the  pea  proteose 
are  precipitated  by  copper  sulphate,  and  give  a  rose-red 
biuret  reaction. — J.  L.  B. 

Gluten  Preparations  free  from  Starch.     A.  J   Cownley. 
Pharm.  J.  1898,  61,  [14  73],  327. 

The  results  are  given  of  the  determination  of  starch  in  a 
large  number  of  the  so-called  "  Starch-free  "  commercial 
glutens.  The  materials  examined  contained  the  following 
percentages  of  starch: — Gluten  flour,  fi3-5,  63-4,  61-2,  5-4, 
and  2-8;  bran  biscuits,  19  8,  14  4,  143,  and  6-7;  gluten 
bread,  63'0  and  37'4;  gluten  macaroni,  63-2;  gluten 
vermicelli,  62  ■  1  ;  and  "  gluten,"  62- 1  percent.  It  is  thus 
obvious  that  there  is  much  room  for  improvement  in  the 
preparation  of  diabetic  gluten  food,  since  the  majority  of 
the  samples  examined  show  the  presence  of  an  inordinate 
amount  of  amylaceous  material. — A.  S. 

Butter,  Rancidity  of,  and  Detection  of  Formaldehyde  in. 
J.  Mayrhofer.  Zeits.  f.  Untersuchung  der  Nahr-  u. 
Genussmittel,  1898,  [8],  552—553. 

Ix  a  German  imperial  edict  on  the  chemical  examination  of 
fats  and  cheese,  there  is  a  test  for  formaldehyde,  which 
consists  in  passing  a  current  of  steam  through  the  melted 
fat,  and  adding  an  ammoniacal  solution  of  silver  nitrate  to 
the  distillate.  The  author  states  that  iu  his  examination  on 
the  rancidity  of  fats,  he  has  arrived  at  the  same  conclusions 
as  Schmid  (this  Journal  1898,  610),  finding  that  rancid 
butter  contains  bodies  of  an  aldehydic  or  ketonic  nature, 
which  are  volatile  with  steam,  in  addition  to  compounds  of 
an  acid  character.  He  has  made  experiments  to  determine 
the  quantity  of  these  volatile  constituents,  by  oxidising  the 
distillate  with  permanganate  in  alkaline  solution,  by 
attempting  to  estimate  the  amount  of  silver,  which  sepa- 
rates from  an  ammoniacal  solution  of  silver  nitrate,  and  by 
determining  the  degree  of  coloration  obtained  with  Schiff's 
reagent,  and  has  obtained  promising  results  by  the  first 
method.  Farnsteiner  (Forschungs  Berichte,  1896,  3,  363- 
and  369)  pointed  out  that  when  milk  becomes  sour,  a 
volatile  substance  is  formed,  which  reduces  ammoniacal 
silver  nitrate,  and  prevents  the  detection  of  formaldehyde 
by  that  reagent,  and  the  author  considers  that  in  the  light 
of  the  experiments  mentioned  above,  the  test  is  equally 
unreliable  in  the  case  of  butter. — C.  A.  M. 
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PATENTS. 

/'/.,/.!</  Bread*,  Biscuits,  and  Cukes,  Impls.  in. 
II    ii  pg  ■ ..,  i  unbridge.     Bng.  1'at.  19,857,  Aug.  21, 1897. 

To   prevent    milk-casein    from   "binding"    when    d 
milking  bread,  Stc.,  the  patentee  adds  a   quantity  ofgjuten 
which  has  been  heated  and  so  caused  to  lo-e  it--  "  binding  " 
properties.     When   casein   is  nsed  with  starchj   materials, 
the"  non-Mnding  "  material  is  unnecessary. — W.  P.  S. 

Tea,  Elimination  of  Tannin  /ram.     A.  W.  Uothwell,  Forest 

Hill,  Kent.     Bog.  Pat  80,587   Bent  7.  18'J7. 
A  COMMIT  of  oxygen   (more  or  less  pure)  is   passed  into 
the  infusion,  and  the  resulting  "  tannate  which  Boats  in  the 
liquid  in  the  form  of  minute  particles  of  semi-solid  matter" 
is  removed  by  filtration. — 1'.  II   I. 

Acidity  of  Milk  ami  other  Liquids,  Impts.   in   Apparatus 

■  the.     A.  W.  stoke-,  London,  and  K.  A.  Lister 

and  Co.,  Dorsley,  Gloucester.     Bog.  Pat  28,027,  Bept.  25, 

1897. 

See  under  XXIII.  pagi      19, 

Organic  Substance*,  F  I        ruing.    H.  A.Lacroix 

;m,i   a.   C.   de   Caudemberg,    Paris.     Bug.   Pat,  '..'2,112, 
S,,,t.  -.'7.  1897. 
Xhs  subsU  preserved   (snebaj  meat,  game,  fish, 

soaked  in  a  hath  formed  by  mashing  hay  or 
poplar  leaves  in  cold  water,  with  the  addition  of  1  to  5  per 
cent,  of  nitre.  Alter  sleeping,  the  meal-  are  air-  or  sun- 
dried.— W.  P.  - 

Foodstuff,  nitable  also  for  Mixing  with  Flour  and  other 
I  Istuffs,  an  Improved.  E.  B.  "Watson,  London.  Bng. 
Pat  27,554,  Hov.  28,  1897. 

I  in.  substance  clai 1  is  a  specially  prepared  pea-nut   meal. 

The  nuts  urc   ,1  md   sifted,  to    remove   the  skins 

and  germs,  and  then  subjected  to  a  moist  haal  of  212  1''. 
I  Ii,  oil  is  now-  removed  by  pressing,  and  the  cakes  are 
ground  up  in  the  usual  wax.  A  small  quantity  of  hypophos- 
phite  of  lime  or  soda  may  he  added,  and  the  Hour  mn\  he 
heated  to  drive  "IT  moisture  in  order  to  improve  its  flavour 
or  to  modify  its  colour. — w.  r.  s. 

Matt  rial  Suitable  for  Use  as  Food,  and  in  tht 
Preparation  oj  Foods  of  Various  Kinds,  tmpts.  in  the 
Manufacture  tn  Production  of.  3,  K.  .1.  Johnson, 
London.     Bng.  Pat  29,188,  Dec  9,  1897. 

I'm  materi..!   is  prepared   by  heating  yeast  with  a  half  per 
•  int.  solution  of  hydrnchloi  i,-    "il    m   a  closed   vessel  for 
i  ,,,  I  noun  H  a  pressure  ol  2    atmospheres.    The  contents 
,,r.  th.  n  tiller,, I.  the  filtrate  is  neutralised,  and  is  evapo 
t.,  dryness  or  only  to  a  semi-liquid  state. — W.  P,  s. 

Albumin.   An    Improved    Process  for  the   Production  of 
Solutions  of,    J.  Weloker,  Cologne.   Bng.  Pat; 

I  I. .V.c.i,   \ln\    J.I. 

Tmk  claims  arc  for  the  production  of  artificial  milk,  and 
more  especially  of  artificial  human  milk,  by  building 
it    up  from    its    various    constituents.      Casein    obtained 

from    row'-   milk    and   iilliuinin    arc    mixed  with    hntter    fat. 

made  into  in  emulsion  in  s   -lightly  alkaline  liquid. 
I  he  cornet  quantity  of  mineral   matter  ami  milk   sugar 
dissolved  in  (he  proper  percentage  of  water  still  rec 
then  added.    Ml  the  ingredients  arc  sterilised,  prefl 
before  mixing.    The  final  product  is  then  stored  in  sterilised 
i  ottk  -. 

Medicinal  milk  preparations  mm  be  prepared   ,i-   abovai 
thcnipciiiie  subntani  es  being  added  during  the  manufacture. 

— \V.  I>.  s. 

Food  far  Horses,  Cattle,  Sheep,  Swine,  ami  tor  like:  ■'" 
fasjiisnsif      '..    Perron,    Krankentbal,   and    .1.    Mayer, 

Neustadt.  (  ,i-riiiiiiii  .      Bng.   Pat   12,680,  June  6,1898. 

Tin  food  oonsisU  tf  equalquantitiee  of  dried  brewers  grains 
and  molasses  lurfmeal.    The  latter  is  obtained  bj  mixing 
80  parti  of  molasses  wiih  so  parts  of  turf  oi 
in.  ai,  drying  the  mixture  and  pondering  it. — W.  P  8 


Casein  and  its  Derivatives,  Process  for  the  Production  of 
Water-soluble  Compounds  of.  M.  Riegel  aud  .1.  A.  Hose, 
Cologne,  Germany.  Bng.  Pat  2287,  Jan.  2s,  1898. 
Tan  patentees  claim  the  processes  for  producing  compounds 
of  casein  and  its  derivatives  soluble  in  water,  which  consist 
in  treating  theseeobstanci  -  or  mixtures  of  them  aud  calcium 
chloride  with  alkali  alcoholates  prepared  from  anhydrous 
alcohol.— A.  C.  W. 

Artificial  Butter  and  the  like,  An  Improved  Processfor  the 
Production  •'!'.   J.  Wohlgemuth,  Berlin.  Bng.  Pat  15,535, 

July  15,  1898. 

Thk  claims  are  for  a  procesii  for  the  production  of  artificial 
hntter  by  adding  to  margarine  a  quantity  of  the  giyceridM 
of  the  volatile  Bitty  acids  (butyric,  caproic,  caprylic  acids, 
tee.),— W.  P,  s. 

(£.)— SANITATK  i.\  ;   WATER  PUBIFICATIOH. 

Il'.idr  Supplies  of  Yorkshire.  I.  Fairley.  Jour.  Fed, 
lu-t.  Brewing,  1898,4]  [5],  398— 405, 
Tin:  waters  found  in  Yorkshire  differ  greatly  In  composition 
according  to  the  place  at  which  they  are  found,  the  varia- 
tions bemg  due  to  the  wide  range  in  the  character  of  the 
mcks  and  strata.  The  softest  waters,  containing  up  to 
7  grains  per  gallon  of  solids,  are  found  in  the  north,  norlh- 
west,  and  west  where  the  rooks  are  principal!]  igneous  or 
sandstone.  Waters ol  moderate  softness,  with  7  to  15 grains 
of  sulid  matter  per  gallon,  come  from  the  carboniferous 
limestone  in  the  north  wesl  of  the  county.  Wells  of  a 
moderate  depth  also  yield  waters  of  tin-  class.  Hard 
waters,  containing  from  15  to  30  grains  ol  solid  per  gallon, 
are  obtained  from  wells  near  the  limestone, from  the  coal 
me  isures  of  the  south-west,  the  triassie  deposit-  in  the  vale 
of  York,  and  also  from  the  oolitic  and  lia-  formations  in  the 
north-east.      Deep-Well   waters,    with    111   to   60    grain!    pec 

gallon,  are  to  he  obtained  from   the   bob]    asurea  uml 

triassie  deposits  in  the  tenure  of  the  county,  and  from  the 
miignesiaii  limestone.  Saline  water-,  containing  15  to 
GO  grains  of  solids,  are  also  found  at  greater  depths  in  the 
same  str.ita. 

Water-,  rising  from  the   red  Bands)  u   a  con- 

siderable qoantity  of  calcium  sulphate,  and  dissolved  solids 
from  ail  to  150  grains  per  gallon. 

Alkaline  waters  containing  sodium  carbonate  and  sulphate 

are  found  in    th, at    measures    ami  in    other  parts.      I 

sulphuric  acid  is  sometimes  found  in  colliery  waters,  due  to 
the  oxidation  of  the  sulphur  in  the  coal. 

.Mineral  waters  are  found  in  vai  iOUS  parts  of  the  COUntl  . 

In     the    original     paper     the    author    ha-    tabulated    the 
different  waters  SO  as  to  illustrate  their  general  composition. 

— \v.  p.  s. 

Seira</r  Analysis  and  Standards  of  Purity  for   Effluents, 
ii.    Moor.     Analyst,  1898,23,  [869],  198 

In  this  paper  the  author  discusses  the  variations  in  quality 
which  characterise  sewage  coining  from  different  sour.,-, 
and  suggest-  a  -eh.  m.  fi>r  observations  winch  would  l»e 
applicable  in  the  majoritj    .•!   oases  wl  ioj    of 

the  purifying  proccs-  is  to  he  judged.  This  scheme  includ.  I 
the  noting  down  of  loon!  caust  -  of  variation  in  the  sewage, 
such  a-  source,  rainfall,  volume,  8tc,  aud  also  the  physical 
ami  chemical  examination  ol  the  sewage  and  effluent 
Particular  value  i-  attached  to  the  determination  of  the 
"  loss  on  ignition."  As  regards  the  bacteriological  invi 
gallon,  the  writer  concludes  that  tin  same  "  would  bi 
light  matter;  and  in  the  present  state  of  our  knowledge  it 
could  not  yield  results  of  anything  like  the  practical  value 
ihat  «-e  .an  derive  from  a  chemical  examination." 

The  author  further  suggest-  a  maximum   limit  of  impurity 
which  should  in  any  circumstances  be  allowed. — W.  P.  S. 

PATENTS. 

Scufitje  and  other  Foul  Waters,  An  Improved  Methoa  of 
Vunj'yinij,  by  Meems  <;/  u  Secondary  Process  /.dlowimi 
other   Primary   Processes.     J.    It.    IVtiio,    .Milurow,  near 

Hochdale.  Lancashire,     Bng.  I'at.  17,961,  July  88,  1897. 

Tin  affluent  from  tattling  tanks  is  brought  into  contact 
with  ferric  salts  in  order  to  oxidise  the  dissolved  pntrescilde 
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matter,  and  thus  do  away  with  the  necessity  for  large  area 
filtration. 

Instead  of  the  direct  use  of  ferric  salts,  a  solution  of 
ferrous  salts,  through  which  a  current  of  electricity  is 
passed,  may  be  employed ;  or  an  electric  current  may  be 
passed  through  the  settled  effluent  without  previous  additiou 
of  ferrous  salts. — X.  H.  J.  M. 

Sewage  and  other  Impure  Water,  Impts.  in  the  Method 
of,  and  Apparatus  for  Purifying  and  Softening,  or 
Similarly  Treating.  W.  Watson,  Bradford,  Yorkshire. 
Eng.  Pat.  21,082,  Sept.  25,  1897. 

The  water,  contained  in  a  tank  provided  with  a  sump,  is 
forced  by  means  of  compressed  air,  steam,  or  a  mixture 
of  air  and  steam,  into  a  cylindrical  vessel.  The  liquid 
enters  this  vessel  through  a  delivery  tube  extending  a  con- 
siderable distance  from  the  top  and  opening  horizontally  ; 
so  that  the  contents  of  the  cylinder  acquire  a  gyratorv 
motion.  An  acid,  or  other  suitable  liquid  is  fed  by  a  pipe 
opening  immediately  adjacent  to  the  orifice  of  the  delivery 
pipe.  For  removing  scum,  skimmers  are  provided  which 
may  be  adjusted  at  any  required  depth.  The  liquid  over- 
flows, passing  through  a  baffle  chamber  into  a  cylindrical 
neutralising  vessel,  with  a  conical  bottom,  provided  with 
a  pipe  supplying  the  neutralising  agent.  The  precipitate- 
may  be  discharged  by  means  of  an  internal  chamber  near 
the  bottom.  When  neutralised,  the  liquid  passes  through 
a  baffle  box  to  the  softening  chamber  which  can  be  heated 
by  live  or  exhaust  steam. — N.  H.  J.  M. 

Sewage  and  other  Foul  Liquids,  Impts.  in  and  connected 
with  the  Filtration  of.  H.  F.  Hibbert,  Chorley,  Lanca- 
shire.    Eng.  Pat.  22.J0O,  Oct.  1,  1897. 

In  order  to  avoid  disturbing  the  surface  of  a  filter  of  sand 
by  the  flow  of  liquid,  it  is  proposed  to  discharge  the  liquid 
into  channels  (constructed  of  wickerwork,  for  instance) 
arranged  on  the  surface  of  the  filter.  These  channels 
consist  of  two  parallel  walls  and  a  bottom,  with  or  without 
foot-plates  at  each  side  (of  the  same  perforated  material) 
to  prevent  disturbance  from  the  liquid  flowing  through  the  ! 
walls.— IT.  H.  J.  M. 

Treating,     Softening,     and    Purifying      Water,     Sewage,    ' 
Slimes,  or  other  Liquids  or  Matters  held  in  Solution  or 
Suspension  ;  Impts,  in  or  relating  to  Machinery  or  Appa-    i 
ratus  for.     W.   H.    L.    Galloway,    Johannesburg,   South 
African  Republic  ;  and  Inverurie,  N.H.    Eng.  Pat.  20  428     I 
Oct.  12,  1897. 

See  under  I.,  page  905. 

Sewage  Water  or  other  Liquids,  Impts.  in  connection  witli 
Filter  Beds  for  Fil/eriuy.  R.  O.  Wynne-Roberts, 
Oswestry,  Shropshire.  Eng.  Pat.  24,276,  Oct.  20,  1897. 
An  automatic  arrangement  for  effecting,  by  means  of  inter- 
mittent tilting,  the  discharge  of  filtered  water  from  each  of 
several  filters  in  succession. — N.  H.  J.  M. 

Burning  Refuse  Matter  or  other  Material,  Impts.  in  Appa- 
ratus or  Furnaces  for.  J.  E.  Slack,  Old  Trafford, 
Manchester.  Eng.  Pat.  25,118,  Oct.  29,  1897. 
The  furnace  consists  of  two  adjacent  cells  with  an  inter- 
vening bridge,  over  which  the  eases,— given  off  by  the 
refuse,  &c,  in  that  cell  which  is  freshly  charged,— pass  into 
the  other  cell  (which  is  at  its  hottest)  on  their  way  to  the 
common  combustion  chamber,  the  direction  of  the  draught 
being  changed  by  dampers. — C.  S. 

Sewage  and  other  Liquids,    Impts.   in   Apparatus  for  the 
Treatment  of     D.  Cameron,  F.   J.   Commin,   and  A.  J. 
Martin,  Exeter.     Eng.  Pat.  27,349,  Nov.  22,  1897. 
See  under  I.,  page  905. 

Effluent  Water  of  Factories  and  the  like,  also  River  Water 
and  Sewage,  Improved  Means  for  Purifying  the. 
W.  Greig  and  W.  E.  Gieig,   Dartford,  Kent.     En"  Pat 

29,070,  Dec.  8,  1897.  " 

The  effluent  water  of  chemical  works,  &c.  is  passed  through 
a  series  of  closed  settling  chambers,  connected  by  means 


of  upturned  pipes,  to  prevent  washing  out  of  the   sediment 
and  a   altering  tank.     The  latter  may  be  of  any  required 

J  exteut,  and  is  provided  with  any  required  number  of  eoin- 
pattments  each  having  a  filtering  receptacle  filled  with  ashes 
and  covered  with   fine-meshed  wire  gauze.     Each   settling 

:  chamber  has  an  inclined  bottom  with  an  outlet,  and  is  al*o 
provided  with  a  manhole  to  facilitate  access  to  its  interior 

— N.  H.  J.  m! 

(  C.)— DISINFECTANTS. 

Disinfection,  A  new  Method  of.  E.  Walther  and  A.  Schloss- 
mann. J.  Prakt.  Chem.  1898,  57,  [12],  512— 534. 
Further  details  are  given  with  regard  to  the  method  of 
disinfection  briefly  described  in  (his  Journal,  1898,  484. 
It  is  essential  that  the  air  of  the  room  and  all  permeable 
substances  in  it  should  be  thoroughly  damp  before  applica- 
tion of  the  germicide.  This  may  be  accomplished  bv  a 
preliminary  spraying  with  water.  10  lb.  per  1,000  cubic  feet 
,  b.-ing  the  quantity  recommended.  The  same  result  may  be 
attained  by  the  admixtuie  of  a  hygroscopic  substance  with 
J  the  active  agent.  A  solution  containing  30  per  cent  of 
:  formaldehyde  and  10  per  cent,  of  glycerin  is  the  most 
suitable.  The  spray  is  so  finely  divided  that  the  quantity  of 
glycerin  collected  on  clothing,  even  after  10  exposures  to 
the  process,  is  insufficient  to  cause  permanent  dampness. 
The  apparatus  consists  of  a  ring-shaped  copper  kettle  in 
which  water  can  be  boiled  by  a  large  spirit  flame  ;  l  ■  ,j  litre 
of  water  is  brought  to  the  boil  in  six  minutes.  The  steam 
enters  the  reservoir  (which  is  surrounded  by  the  kettle) 
containing  the  formaldehyde  solution,  forcing  the  solution 
out  through  small  orifices.  One  apparatus  is  required  for 
about  each  2,500  cubic  feet,  which  space  is  entirely  per- 
meated within  10  minutes  after  the  apparatus  commences  to 
work.     Disinfection  is  complete  after  three  hours. 

—A.  C.  W. 

XIX.-PAPER.  PASTEBOAKD.  Etc. 

Rosin  Size,  The  Production  of,  under  Pressure.  Papier 
Zeit.  1898,  23,  [6fi],'2455.  From  a  Lecture  by  Mr.  Fr. 
Arledter  at  Strassburg,  June  7,  1898. 

According  to  the  theory  that  it  is  the  free  rosin  which  acts 
as  the  principal  sizing  agent  in  rosin  soap,  it  is  necessary  to 
make  a  rosin  soap  containing  a  high  percentage  of  free 
rosin,  and  in  which  the  rosin  particles  are  as°  small  as 
possible.  Neutral  rosin  soap  may  he  regarded  as  a  solvent 
tor  free  rosin,  in  the  same  way  as  alcohol  or  ether. 

An  excellent  rosin  size,  fulfilling  the  above  conditions 
can  be  obtained  in  a  simple  manner  bv  boiling  rosin  with 
alkali  and  water,  with  continual  stirring  and  under  pressure 
As  there  is  no  fear  of  the  froth  overrunning  iu  a  closed 
boiler,  the  rosin  can  be  treated  at  an  even  temperature  and 
pressure  from  start  to  finish,  and  in  consequence  of  the 
pressure  beiug  even,  the  process  of  boiling  is  everywhere 
uniform.  In  this  way  the  highest  absorbing  capacity  of  the 
neutral  liq.iid  for  free  rosin  is  reached.  By  the  microscope 
it  is  seen  that  the  particles  of  free  rosin  are  only  about  one- 
tenth  of  the  size  of  the  particles  in  the  soap  made  by  the  old 
system. 

Soon  after  starting  the  boiling  in  open  vessels,  layers  are 
formed,  due  to  the  varying  specific  gravities  of  the  different 
resms  contained  in  ordinary  commercial  rosin.  The  heavy- 
bottom  layers  are  first  saponified,  whilst  the  lighter  layers 
on  the  top  are  not  sufficiently  boiled,  and  the  easily  volatile 
resins  and  ethereal  oils  are  volatilised  and  escape.  This  is 
all  prevented  by  using  closed  boilers. . 

By  Dr.  Bock's  treatment,  carbonic  acid  is  passed  into  the 
solution  to  improve  the  size.  If  common  sodium  carbonate 
be  used  in  closed  boilers,  the  carbonic  acid  can  be  collected 
and  passed  into  the  boiled  size. 

Rosin  soap,  when  saturated  with  free  rosin,  has  still  the 
capacity  for  taking  up  starch.  The  latter  can  be  boiled  at 
the  same  time,  the  cells  very  soon  bursting  on  boiling  under 
pressure.  This  mixture  of  rosin  and  starch  is,  however 
only  required  in  a  few  cases. 

Very  little  attention  is  required  when  using  closed  boilers, 
for  once  the  boiler  is  filled  and  revolving,  it  is  only  necessary 
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to  watch  the  pressure  gauge.  When  the  r.r.iliriir  i-  finished. 
mii  i-  shut  off,  and  th,  r..s,u  s,,,p  is  driven  through 
pipe*  mi.,  i'  tanks  by  the  pressure  remaining  in 

iln-  boiler.  A  filter  is  connected  with  the  piping,  consisting 
i.i  cylindrical  tub  —  filled  with  coke,  asbestos,  charcoal,  &c, 
-o  that  well  filtered  rosin  soap  is  delivered  from  the  pipes. 
These  filters  an-  cleaned  with,  (team,  ami  changed  about 
once  every  fortnight.  If  the  rosin  soap  be  filtered  through 
,i  under  pressure,  the  colouring  matter  is  partially 
retained.  The  rosin  may  also  be  discoloured  by  melt  ug  it 
in  tin  In. il.  r  with  3  or  4  per  cent,  of  alkali,  the  colouring 
matter  being  extracted.  The  milk  made  from  such  dis- 
coloured msin  is  blue-white. 

The  rosin  is  ground  in  ball  mills,  consisting  of  a  per- 
forated revolving  cylinder  with  a  wire  jacket  The  ground 
r.i-in  fall-  inti.  a  chest,  and  is  then  in  a  condition  suitable 
for  boiling. 

The  ro-in  loan  is  obtained  in  solution  by  treating  with 
cold  water  in  agitators. 

By  the  use  of  closed  Inilers  about  BO  per  cent  of  fuel  can 
be  saved,  ami  the  rime  required  for  boiling  is  reduced  to 
about  one-half.     Double  cylindrical  or  spherical  boilers  aw 

the   -'    suitable,   and   old   boilers  can  be  reconstructed 

cheaply  for  the  purpose. — 8.  P.  1 


Litjnorotin    ["Calcium   Lignosulphite "1,    A     New    1 
during  Agent  for  Chrome  Acid  in    Wool  MordauH 
1898,  9,  [16],  2I.1. 

Set   undt  '•  VI  ,  page  923. 


during  A 'itnl  fox 

A.  Raaz.     Earber-Zeh. 
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PATENTS. 

Peal,    Impts.    in    the     Treatment    of,    tu    obtain    therefrom 
Material  for  the  Manufacture  of  Paper  and  for  other 
Purposes,      Adolf   Feszty,    Esterhaz,   Austria   Hungary. 
Pat  15.C01,  Jul,-  80,  1897. 

Tiik  peat  is  washed  and  boiled  in  dilute  acid,  or  solutions 
of  acid  sulphate  salts,  the  time  of  boiling  depending  on  the 
pressure,  which  maj  vary  from  two  to  seven  atmospheres. 
Att,  r  boiling,  the  liquid  is  drawn  off,  and  the  peal  thoroughly 
washed  with  clean  water.     According  t,,   the   kind   of   fibre 

required,  the  peat  terial  is  boiled  with  a  caustic  alkaline 

solution  ,,r  an  alkaline  carbonate  solution,  with  continual 
stirring  and  under    pressure.    The   increase  of  pressure 

allow-  a  reduction  of  alkali,  and  under  10  to  IS  atmospheres, 

no  alkali  need  be  used.— 8.  P.  K. 

Pulp  iiml  Sawduet,  Non-inflammable i   Impts  relating  to. 
I     \!    Pox,  London.     Eng.  Pat.  20,664,  Sept  8, 1897. 

Pt  i  p  made  from  wood  or  other  material  i-  digested  in  a 

solution   of    1    lb.   of    ammonium    phosphate   and   '.'   lb.   of 

ammonium  sulphate  in  three  gallons  of  water,  ai  a  tempera- 
tore  ol   alo ut  IJii     1'.  for   about    i   hours.     The    pulp   thus 

treated  is  pressed  ami  dried  for  manufacture  Into  paper,  &e. 
Si>»,li!-t  maj  in  like  manner  he  rendered  non-inflammable, 
and  he  then  applied  to  Che  jacketing  ,,f  boilers  and  other 
purposes.  Reference  is  made  to  Eng.  Pat.  7,088,  1896. 
journal,  ixur,,  596). — B.  B. 

Paper,  Impts.  in  the  Manufacture  of.     Sidnej  Jaques, 
llv  Hon.  near  Sunderland.      Bug. Pat  80,579,  Dee.  28,  1897. 

fin  pulp  or  half  stuff,  us  it  passes  the  filtering  or  straining 
ina,  lone  i-  conveyed  bj  ■  travelling   bell    to    pressing    rolls, 

the  aratei  containing  ■  certain  percental.', •  of  fibres  being 
returned  to  the  fill 

bleaching  the  pulp,  the  excess  of  spent  liipior  is 
removed  in  tin- same  manner.     Afterpassmg  these  aqueesing 

roil-,  the  pulp  i-  passed  into  an  apparatus  wwititltng  of  a 

cvlllnllic  il  vessel  having  a  Iinllil.,  ,.t  peifoWted  tfanaVCfM 
partitions  with  intervening  I, la.le-  or  arm-,  the  latter  being 
mounted  on  a  shall,  driven  in  an]  suitable  manner.  In 
this  apparatus  the  p  Ejected  to  ■  separating  or 

beating  action.     An  air  relief   pipe  is  provided,  through 

which  the   air,  water,  and   pulp    arc    BODVeytd    back    to   the 

box  from  which  the  beating  apparatus  oi  refiner  is  fed. 

—6.  P.  i:. 


Cellulose,  Im/tts.  in  the  Preparation  of,  for  I  '«•  in  the 
Manufacture  of  Paper  ami  fir  other  Purposes.  Friedricb 
ISiihler,  Cassel,  Germany.  Kng.  Pat.  6,651,  March  18, 
1898. 

In  place  of  the  alkaline  or  acid  Ives  at  present  in  use  for 
obtaining  cellulose  from  wood,  the  inventor  proposes  using 
tar  oil.  phenol,  or  pheno!  esters.  This  liquid  is  a  product 
of  the  dry  distillation  of  wood  or  coal.  The  tar  that 
obtained  is  distilled,  and  the  benzol,  naphtha,  and  water 
are  first  driven  off.  which  take-  place  at  16(3  —180  C.  The 
so-called  tar  oils,  which  distill  off  from  I8ti  ('.  to  320  C.form 
the  liquid  required,  and  this  consists  mainly  of  phenols  and 
allied  substances  having  the  general  formula-  C<,H60  and 
the  derivatives  i',H,(U]|  ,.  tll.iOIli.  C0H3(OH)j.  and 
so  forth.  These  are  mainly  "phenol,  tricresyl,  guaiacol. 
cresol,  and  like  phenols." 

The  boiling  with  this  liquid  t  ikes  from  3  to  12  hours,  and 
may  be  carried  on  in  an  open  vessel,  as  no  deleterious  g 
are  given  off.     The  boiled  material    is   pressed   and   treated 
with  a  solvent  to  remove  the  tar  oil,  and  is  then   ready  fot 
treatment  into  paper  or  like  product. —  S.  P.  E. 

Cellulose    or    Paper    Pulp    ami    the    lihe,     Impts.     in     or 
relating  to  Apparatus  for  separating  Impurities  from. 
Albert  Aherg  Qorz,  Austria.     Kng.  Pat  12,096,  M.i-  -::. 
1898. 
The   apparatus    consists    of   a    vessel    tapering  downward-, 
into  which  the  cellulose    pulp    is    introduced    ami  caused  to 
rotate.      Laths  or  ribs  are  fastened  on  to  the  interior  of  the 
vessel  at   certain   distance-  apart,  against  which  the  me 
ment  of  the  mass  produce-  eddies  or  dead  corners  in  which 
the  specifically  heavier  portions  settle  down. — S.  1'.  K. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Monazitt  Sand,  Yttrian  Earths  of    G.  1'rbain.    Coni| 
bV  nd.  1898,  127,  [-'].  107-108. 

Itr  fractional  precipitation  of  the  ethyl  sulphates  of  tin- 
earths  of  the  yttrium  series,  a  preliminary  separation  is 
effected  into  groups  which  tan  subsequently  be  more 
i  subdivided.  The  difficulty  of  completely  sepa- 
rating yttrium  from  small  quantities  of  the  terbian  earths 
("  terbincs  ")  is  increased  by  the  fact  that  the  farthest 
limit  of  fractionation  is  reached  with  a  mean  atomic  weight 
of  '.>,.     The  terbian  earth-  are  foi  the  most  part  precipitated 

by  potassium  sulphate,  s,,  th.it  on  attempting  to  free  the 

vttria  from  the  last  traces  of  didymia  by  means  of  that  salt, 
the  ytlria  remains  contaminated    with   a    small   quantity  of 

these  earth-,  and  the  mixture  with  an  atomic  weight  of 
about  97,  shows  a  remarkable  stability.     Bcbutseoberget 

and  Boudouard  were  the  first  to  note  this  phenomenon,  but 
did  not  explain  its  nature.  The  author,  however,  isolated 
from  this  mixture  yttrium  with  an  atomic  weight  of  89, 
and  earths  of  the  terbian  series  with  an  atomic  weight  ,,| 
151  '4,  a  number  which  he  regarded  as  pr.dial.lv  below  the 
truth.  In  the  last  fractions  of  the  ethyl  -ulphate  precipi- 
tations, which  contained  onlj  yttrium,  true  erbium,  and- 
ytterbium,  he  was  able  t,,  ea-ih  separate  the  yttrium  by 
precipitation  with  ammonia.  Attributing  this  to  the  ab- 
-, -in .'  of  terbian  earths,  he  made  experiments  to  determine 
whether  these  could  not  be  concentrated  in  the  first  frac- 
tions of  a  repeated  crystallisation  ,-f  the  ethyl  -ulphate 
precipitate-  ( initial  atomic  weight,  97),  just  a-  the  di.lvniia 
was  accumulated  in  the  preceding  fractions.  This  was 
found  to  be  the  case,  and  after  a  sufficient  number  of 
crystallisations,  the  different  fractions  were  converted  into 
oxides,  the  clour  of  which  varied  from  orange  (first  frac- 
tion- i  to  pale  rose  (last  fraction-).  The  latt,r  only  con- 
tained a  trace  of  erbium,  which  could  be  removed  by 
crystallising,  the  oxalate-  from  nitric  acid.  The  last  mother 
liquids  contained  the  yttrium  (atomic  weight  89).  The 
coloured  oxides  of  the    terbian  earths  w.n-  characterised 

b]    yielding  format.-  which  were  but    Slight]-)   soluble.      Kx- 

aiiunc,i  ipectroseopioalfy  only  two  band-  could  be  observer! 

in  the  vi-ible  part  of  the  spectrum. 
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..     Holmium. 

The  author  concluded  that  these  characteristics  showed 
the  complexity  of  this  substance ;  but  that  his  experi- 
ments proved  that  the  yttria  of  monazite  sand  is  com- 
posed entirely  of  yttrium,  with  an  atomic  weight  of  89, 
and  that  there  is  no  element  present  with  an  atomic 
weight  of  about  100  or  97.— C.  A.  M. 

Colloidal  Silver.     A.  I.ottermoser  and  E.  von  Meyer. 
J.  Prakt.  Chem.  1898,  57,  [12],  540-543. 

In  a  former  communication  (this  Journal,  1897,  1,035)  the 
amounts  of  different  acids  required  to  convert  colloidal  into 
ordinary  silver  were  found  by  a  titration  method.  The 
authors  have  now  determined  the  time  required  for  this 
conversion  uDder  the  influence  of  different  quantities  of  acid 
on  solutions  of  varying  strength.  The  acid  is  added  all  at 
once,  and  the  end  point  taken  when  a  drop  of  the  mixture 
on  a  glass  plate  over  white  paper  clearly  shows  the  separa- 
tion of  silver  particles.  With  equal  concentration,  the  longer 
time  is  required  the  less  the  quantity  of  acid,  and  the  quan- 
tities of  acid  which  cause  the  change  in  solutions  of  different 
concentration  in  the  same  time,  are  inversely  proportional 
to  the  concentration.  Reducible  metallic  chlorides  cause 
the  formation  of  silver  chloride  and  insoluble  silver.  But 
if  the  solutions  be  very  dilute,  the  silver  chloride  and  the 
insoluble  lower  chloride  often  do  not  separate,  but  remain 
in  colloidal  solution.  This  is  the  case  with  mercuric 
chloride.  Colloidal  silver  iodide  would  appear  to  be 
adapted  to  therapeutic  but  not  photographic  uses. 

—A.  C.  W. 

Strychnine.     J.  Tafel.     Annalen,  1898,  301,  [2  and  3], 
285—348. 

On  reduction  by  hydriodic  acid  and  phosphorus,  strychnine 
forms  de-oxystrychnine,  C^HogX^O  (Annalen,  268,  235). 
The  raw  products  of  this  reaction  by  treatment  with  sodium 
in  boiliDg  amy!  alcohol  solution  yield  stryehuoline,  C^H^N".,. 
By  electrolytic  reduction  of  strychnine  and  de-oxystrychuine 
-the  author  has  now  obtained  three  further  products.  The 
essentials  of  the  process  are  as  follows  : — A  solution  of 
30  grots,  of  strychnine  in  180  grms.  of  sulphuric  acid  and 
120  grms.  of  water,  was  placed  in  a  porous  cell  surrounded 
by  20  per  cent,  sulphuric  acid,  containing,  as  anode,  a 
hollow  lead  cylinder.  The  cathode  consisted  of  a  lead 
plate,  and  also  served  as  stirrer.  Two  cells  were  used  in 
series,  with  a  current  of  5  amperes,  and  a  tension  of  rather 
over  3  a  volts  for  each  cell.  After  10  hours  the  colourless 
liquid  was  diluted,  nearly  neutralized  with  barium  carbonate, 
and  filtered.  The  boiling  filtrate  was  made  alkaline  with 
baryta  water,  and  any  excess  of  baryta  was  precipitated  by 
carbonic  acid.  On  filtering,  the  residue  contains  mainly 
strychnidine,  C;1H;4N.,0,  whilst  tetrahydrostrychnine, 
C^H^N./},,  is  found"  in  the  filtrate. 

Strychnidine  is  obtained  from  the  residue  by  the  action 
of  excess  of  sulphuric  acid,  and  precipitation  by  caustic 
soda.  Strychnidine  is  a  crystalline  substance  melting  at 
■250°- 5  C,  and  very  slightly  soluble  in  water,  the  solution 
being  alkaline  to  litmus,  and  fairly  soluble  in  alcohol  and 
benzene. 

Strychnidine  forms,  with  one  equivalent  of  acid,  stable 
salts  of  neutral  reaction  to  litmus,  and  with  two  equivalents 
of  acid,  salts  with  an  acid  reaction  towards  litmus,  and 
which  readily  lose  acid.  It  forms  an  addition  compound, 
C^H^NO.CH^I. 211,0,  with  methyl  iodide. 

Tetrahydrostrychnine  is  obtained  as  sulphate  on  the 
evaporation  in  vacuo  of  the  acidified  solution  of  the  base, 
resulting  from  the  reduction  of  strychnine.  The  base  is 
obtained  by  the  action  of  caustic  soda  and  may  be  recrystal- 
lised  from  benzene,  and  finally  from  alcohol.  It  crystallises 
in  colourless  prisms  with  1  mol.  of  alcohol,  which  is  lost  at 
100°  C,  but  not  over  sulphuric  acid  in  vacuo.  The  base 
melts  at  202°,  and  distils  at  a  higher  temperature  with 
little  decomposition. 


Strychnoline,  C.^H-^N,,,  is  prepared  by  precipitating  the 
hydriodic  acid  solution  of  de-oxystrychnine  with  alkali, 
dissolving  in  amyl  alcohol,  and  boiling  the  solution  with 
sodium.  After  addition  of  water  and  expulsion  of  amyl 
alcohol,  alkalis  produce  a  gelatinous  precipitate,  which,  by 
treatment  with  ether,  becomes  crystalline.  Strychnoline 
melts  at  175D — 178°  C.  and  is  almost  insoluble  in  water, 

Dihydrostrychnoline,  C^H.^X,,,  is  obtained  by  the  electro- 
lytic reduction  of  de-oxystrychnine.  It  melts  at  129°  C, 
and  distils  undecomposed  at  267° — 270Q  under  16  mm.  pres- 
sure. It  is  very  soluble  in  alcohol,  ether,  acetone,  chloro- 
form, acetic  ether,  and  benzene ;  it  is  slightly  soluble  in 
water,  and  the  solution  has  an  alkaline  reaction. 

Colour  Reactions. — Strychnidine  and  tetrahydrostrychnine 
give  no  coloration  on  the  addition  of  oxidising  agents  to  a 
solution  in  concentrated  sulphuric  acid.  The  solution  of 
strychnoline  in  sulphuric  acid  is  deep  red  to  violet,  the 
solution  of  dihydrostrychnoline  becomes  red  on  strongly 
heating,  and  then  brown.  The  solutions  of  strychnidine, 
tetrahydrostrychnine,  strychnoline  and  dihydrostrychnoline, 
in  dilute  acids  give  intense  colorations  with  oxidising 
agents,  of  which  ferric  chloride  gi-*es  the  most  delicate 
reaction.  A  solution  of  1  grm.-mol.  of  strychnidine  in  500 
litres  of  yi^N-hydrcchloric  acid  becomes  rose-red  on  the 
addition  of  dilute  ferric  chloride,  on  standing  or  warming, 
the  coloration  becomes  deep  blood-red ;  the  reaction  be- 
comes uncertain  on  dilution  to  1  in  500,000.  Methyl- 
teirahydroquiuoline  (Kairoline)  gives  a  reaction  of  equal 
delicacy,  as  do  also  tetrahydrostrychnine  and  dihydro- 
strychnoline, but  the  coloration  due  to  the  latter  is  fugitive 
and  soon  becomes  yellow  ;  strychnoline  produces  an  un- 
stable magenta.  A  test  for  strychnine  is  founded  on  the 
colorations  produced  by  its  reduction  products  : — A  solu- 
tion of  the  alkaloid  in  warm  dilute  hydrochloric  acid  after 
reduction  with  a  small  piece  of  zinc  or  sodium  amalgam 
gives  a  yellowish  red  colour,  not  destroyed  on  boiling,  on 
the  addition  of  ferric  chloride  to  the  still  slightly  acid  solu- 
tion. The  solution  of  strychnidine  of  the  strength  mentioned 
gives,  on  the  gradual  addition  of  dilute  bromine  water,  a 
rose-red  colour  turniug  to  the  tint  of  potassium  perman- 
ganate solution. 

Physiological  Action. — .Strychnoline  and  dihydrostrychno- 
line, though  poisonous,  do  not  produce  the  peculiar  con- 
vulsive effects  of  strychnine.  Strychnidine  has  not  so 
powerful  an  action  as  strychnine,  and  de-oxystrychnine  is 
less  powerful  still.  The  violent  action  of  strychnine  is  to 
be  attributed  to  the  presence  of  two  groups  in  the  molecule, 
each  of  a  similarly  active  character. 

Action  of  Nitric  Acid  on  Strychnine. — Boiling  5  per  cent, 
nitric  acid  converts  strychnine  into  the  nitrate  of  dinitro- 
strychnine  hydrate,  a  golden  yellow  crystalline  powder 
soluble  with  difficulty  in  hot  water.  This  substance, 
C'.nH.,3N60„„  appears  to  be  identical  with  the  kakostryehnine 
of"  Cfaus  and  Glassner  (Ber.  14,  774).— A.  C.  W. 

Atroscine  of  Hesse  and  i-Scopolamine  of  Schmidt,  Identity 
of.  J.  Gadamer.  Chem.  Zeit.  1898,  22,  227.  From 
Arch.  Pharm.  1898,  236,  382. 

The  atroscine  of  Hesse  and  the  ('-scopolamine  of  Schmidt 
are  hydrates  of  the  same  alkaloid  ;  the  former  containing 
two,  the  latter  one  molecule  of  water.  Hesse's  atroscine  is 
the  labile  form  of  /-scopolamine,  and  is  only  obtained  under 
certain  definite  conditions.  Scopolamine  is  converted  into 
the  inactive  modification  by  an  alcoholic  solution  of  caustic 
soda.  The  author  proposes  that  the  name  "  atroscine " 
should  be  abandoned. — T.  E. 

Dioscorine.      Plugge  and  Schiitte.      Pharm.  J.   1898,  61, 

[1469],  217.  From  Arch.  Intern,  de  Pharm. 
Dioscorine,  C,3H19NO..,  was  first  isolated  in  a  crystalline 
form  by  Boorsma,  from  Dioscorea  hirsuta,  one  of  the  most 
poisonous  of  the  Yam  tribe,  growing  in  Java.  The  pure 
alkaloid  melts  at  43°5  C,  is  monobasic,  and  belongs  phar- 
macologically to  the  picrotoxin  group  of  poisons. — A.  S. 

Aloes,  Chemistry  of.      A.  K.  I,.  Dohme.      Amer.  J.  Pharm. 

70,  398;  Pharm.  J.,  1898,  61,  [1473],  325. 
The  following  are  the  chief  results  of  investigations  carried 
out  by  the  author,  and  also  by  Tschirch  and  G.  Pedersen  : — 
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Socotrine.  Curaeoa.  and   Cape  aloes   cave  respectively  7'5, 
18-5,  and  4'5  pel  'loin.     The  Curaeoa  variety  is  as 

Di  as  thai  from  Boeotrine,  and  i-  cheaper,  and  roore- 
t  forms  the  greater  portion  of  Uw  so-called  Socotrme 
aloes  of   comnWiw.      The  reain  of  aloes  is   an  enter  and 
varies  according  to  t).c-  kind  of  aloes.     The  varying  con- 
stituent appears  to   be  the  arid,  tin-  alcoholic  pait-alo- 
notaunol— being   the  -am,-    in   the  two  varieties  so  far 
ained,  <■!:..  Barbadoes  and  Cape  aloes.    The  laxative 

property  of  aloin   is  probably   doe  to  the  cmodin  ( tawed 

jn    ,,  axative     drug senna,    eascara    lograda, 

rhubarb,  buckthorn— owing  this  property  to  the  emodin  or 
other  similar    substance  derived  from   anthraqoinose  and 
ie  with  it. —  A.  S. 

Tkeobtvmme,    Homaloyuet     of.       II.    Brunner,    Schweiz. 

w  ochenschr.  Pharm.  36,  308— *84  ;  Chem.  Centr.  1898, 

2,  [7],  174. 

'I'm:   anthor  discusses  the  derivatives  of  theobromine,  pre- 

I    l.v    him   in   conjunction   with   l.ciu-     (thi-    Journal, 

Experiment*  carried  oui   bj   the  author  and 

Reus  a. urn  for  the  difference  between   their   views  and 

those  of   Van  der  Sloteti  (Apoth.  Zeit.  12,  5),  in  that   two 

kinds  of  homologues  of  theobromine  exist,  "f  which  the  one 

variety,  the  real  homologues,  crystallise  witb  difficulty  and 

ni.lt  above  270   <    .   whilst  the  other  kind,  that    may    he 

iguea  of  caffeine,  embrace  derival 

iv   in  long  needles   and  have  n  lower 

lint.      Theobromine  silver  may  be  used    for   the 

on  of  both  series  of  compounds.      With   methyl 

iodide,  only  caffeine   was  obtained,   but  two  isomers  were 

produced  with  ethyl   iodide,  the  one  a  crystalline  powder 

with   melting  point    above    270  .    and    the    other,   which 

crystallisi  i  the  mother  liquor,  with  a  melting  point 

aboul    165   <'.    The  lattei    <■ pound  is   identical   with 

that  obtained  bv  Van  der  Sloten,   whilst   the   firsl  named 
esponds   with   the    one  described  by  Philips  (Her.   9, 

P yl   iodide  appears   to   (rive  only   the    micro 

crystalline  mi  dificntion  with  the  high  melting  point.     A    S. 

MmUhont   of  Bourbon  Geranium  Oil.     J.  Platan  and  II. 
I  abbf.     Bull.  Soe.l  hem,  L898,  19,  [18—17   .  788     790. 

'I'm.  essential  oil  was  saponified  and  tfa 

into  phthulic  esters,  the  sodium  ~;ilt-  were  well  washed  with 

other.     The  residi i  evaporation  of  the  ethereal  solution 

formed   abonl    15   pet  cent.    ..i  the    original   oil,   and   by 
tionation   it   )  ielded  abonl    i"  i"  mcnthone. 

Bj  a  comparison  ol  the  melting  i">ii>t~  of  the  semi 

ofnatnral  and  I nthone,  the  month ■  extracted  from  the 

i, mm  oil  was  identified  as  the  natural  varietj      Bourbon 
ninm    oil   i-   of   remarkably    constant    com|      -   in,   it 
oontainl,  in  addition  to  8  per  cent.  ,,f  menthom  .  10  pel  cent, 
70  per  cent,  of  citronellol. — A   CX\. 

Fruit   fuict   .   a    Constituent    of,  which    reduces    Fehling's 
.,,      Iderhold  and  Heintze.     Chem.  Zeil     -  'J.  22, 

i'imiis..  discrepancies  between  the   sogai utenl     •   •  \- 

ni I ssi id  melon-juice  and  that  of  the  water-extraoi  ol  dried 
encumbers,  the  authon  endeavoured  to  remove  tin 

il„  fresh  juice  by  ale  hot      Addition  of  a  com] 

lively  small  a not  of  alcohol  precipitated  the  pectin;  but 

when  to  the  filtered  liquid  a  longer  quantity  of  alcohi 
added,  a  reUowiah-brown   resinoid  suli-tance  was  d<  posited, 
which  acted  aa  a  powerful  reducei   of  Pooling's   solution. 
The  authors  have  found  the  same  bodj  in  othei  fi 

more   abundantly    m  ■  1 1 ■  r  i | ». - 

than  m  "\:  fruit  rhc  substance  is  readil)  soluble  in 
,  r,  and  when  the  solution  is  evaporated  and  th,  residue 
dried  on  the  watei  bath  for  some  hours,  the  reducing  | 
disappear--,  though  the  dried  residue  i-  still  soluble  in  water. 
i  Ins  t»  haviom  probably  accounts  foi  the  authors'  original 
observation.     Further  re».  ,  -J.  T.  It. 

■  .ifr.it.    <>•!   of.       II.    0     U    Wall    and    K.    C.    l'urcell. 
Am,  r.  .lour,  l'liaim.   1898,  70.  840—842, 

Tm-  oil  is  fr.qu.ntK    aiiuhetat,  d    hut   admixture  i-  not 

leteel   4.       Safrol,   which   constitutes  iiinc-tcMlis    of 


the  pure  oil,  was  formerly  used  a-  an  adulterant,  hut  it  is 
now  dearer  than  the  oil.  The  chief  const  Hits  tor  jndgaag 
the  purity  of  the  oil  are  its  specific  gravity,  genera]  appear- 
ance, and  odour.  The  specific  gravity  of  safrol  is  L'108, 
whilst  that  of  sassafras  oil  varies  from  107  to  1  - 1»9.  A 
lower  gravity  than  1*07  points  to  adulteration  with  frac- 
tionated camphor  oil.  As  crystals  of  safrol  separate  out  in 
cold  weather,  care  must  be  taken  to  obtain  a  homogeneous 
mixture  before  determining  the  specific  gravity.  During 
the  last  three  years  the  authors  have  examined  a  consider- 
able number  of  samples,  with  the  following  results  ■ — 


— 

Malmimn. 

M 

illinium. 

Hi  -in. 

lv>; 
IV '7 
1-.- 

fe-ln 
1    "-.Ml 

rosso 

1  -O.VK) 
1'OSU 

li'l.Vi 

1-0781 

re7i:i 

The  pure  oil  varies  iu  colour  from  deep  yellow  to  colour- 
less.—W.  P.  s. 


Ammonium  Citrate  Solution,  Method  of  Preparing  a 
Neutral.  A.  D.Cook.  J.  Amer.  Chem.  Soc.  20,  [8]. 
585—586. 

To  prepare  n  neutral  solution  of  ammonium  citrate  the 
author  dissolves  7-to  gnus,  of  commercial  citric 
in  1,900  c.c.  of  a  In  per  cent,  solution  of  ammonia  bj 
vigorously  stirring  the  mixture,  whereby  sufficient  heat  i- 
developed  to  expel  the  excess  of  ammonia.  The  volume  is 
then  made  up  to  4,111111  c.c.  and  the  liquid  again  well  stirred. 
After  remaining  overnight  in  a  large  1  vaporating  basin,  the 
solution  contains  large  crystals  and  is  Mitral:  it  is  finally 
brought  to  30    ('.  and  diluted  until  of  sp.  gr.         1 

— K.  \\  .  W. 

Quinine,  Detection  of.      K.  Pollacci.     Go*,  chim.  ital. 
28,  .'].    891  i   Chem.   Cent..  1898,2, 

Si  •  1010*1  r  XXIII.,  j 

Boric  Acid,  Quantitative  Determination  of.  C.  Monte- 
martini.  Gas,  chim.  ital.  28.  [1],3«4;  Chem.  Centr. 
1898,  2,  [4],  314. 

See  under  Will  .page  954. 

Boric    Acid,    Estimation  ■  •(  as   Potassium     Boroflmnridn. 

'I  had, heil'.     Rot.  intern,  falsific.  H,  98 ;  Chem.   t  entr. 
18'."S,  2,  [4   ,  314. 

Set  under  Will  .  /„!•;•    '.'.">3. 

/  Ictd,  Determination  of,  in  pri  I  ittoAeid, 

mull'/'  Easilu  Oriduable  Organic  Substance*,    A.  1  • 
Monit,  Scieni.  1898,  12,  Sept.  IS98,  088. 

>■ ,  uuJ.  r  will.,  page  957, 

Iodoform,  Estimation  of.    •■    Mi  Here      linn    chim. 
•  .M    3,  [•">],  153;   Analyst,  189(1    23,     270],  883. 

-   .    iai,l.  r  Will../,,;,;,   960. 

Orangi  On  , nut  Bergamot  Oil,  Adulteration  of  with  0 
Turpentine;   Nev     Method  for   the    Detection    of.      '•■ 
Mancuso  Lima.     Sta/,.  -perm,  agric.  ital.  31,  244  ;  Chem. 
I     at!     1898,  2,  [»], 

under  XXIII.,  pam   ■■' 

Caffeini    and    Theobromine,  Separation   and  Quantitation 
niaation  ■■!'     H.  I  Schweiz. 

Wo  lien-ehr.   r'hann.   36,  801;  Chem.   Centr.    1898,   2, 

[71,512. 

.../,,  X  X  1 1 1  ..page  961. 
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PATENTS. 

Adenine,  Impts.  in  the  Manufacture  or  Preparation  of. 
J.  Y.  Johnson,  London.  From  C.  F.  Boehriuger  and 
Soehne,    Waldhof,    Mannheim,     Germany.      Eng.    Pat. 

23.004,  Oct.  7,  1897. 

The  claims  are  for  the  production  of  adenine  (6-amino- 
puriue)  or  its  alkyl  derivatives,  by  the  action  of  reducing 
agents  (hydriodic  acid  and  phosphonium  iodide)  on  6- 
araino-2.8-dichloropurine  or  its  alkyl  derivatives. — A.C.  W. 

Hetero.ranthine,  Paraxanthine,  and  Methylated  Hypo.ran- 
thines  ;  Impts.  in  the  Manufacture  or  Preparation  of'. 
J.  Y.  Johnson,  London.  From  C.  F.  Boehriuger  and 
.Soehne,    Waldhof,    Mannheim,    Germany.       Eng.    Pat. 

23.005,  Oct.  7,  1897. 

Heteroxanthine  is  obtained  by  treating  the  7-methyl- 
2 . 6-dichloropurine  obtained  by  the  action  of  phosphorus 
oxychloride  on  theobromine,  with  a  mineral  acid.  Paraxan- 
thine is  prepared  by  converting  the  same  methyldichloro- 
purine  into  rnethyloxychloropurine  by  the  action  of  dilute 
alkali,  methylating  the  latter  compound,  and  heating  the 
product  with  mineral  acid.  The  7-methyl-G-oxy-2-chloro- 
purine  obtained  in  the  last  process  yields  on  reduction  7- 
methylhypoxanthine,  from  which  1 .7-dimetlrylhypoxan- 
thine  may  be  prepared.  The  processes  described  are 
claimed. — A.  ('.  W. 

Phenolic  Carbonates,  Impts.  in  the  Production  of.  C.J. 
Mewbum,  London.  From  Chemiscke  Fahrik  von  Hey- 
den,  Eadebeul,  Germany.  Eng.  Pat.  24,793.  Oct.  26, 
1897. 
The  claims  are  for  the  method  of  preparing  phenolic  car- 
bonates, which  consists  in  heating  the  phenol,  or  one  of  its 
salts,  with  a  carbonic  ester  or  chlorocarbonic  ester.  To 
prepare  guaiacol  carbonate,  diphenyl  carbonate,  or  any 
aromatic  carbonate  with  a  lower  boiling  point  than  guaiacol 
carbonate  may  be  employed.  The  transformation  with 
alcoholic  carbonates  is  more  difficult.  If  the  alkyl  chloro- 
carbonic esters  are  employed,  the  alkyl  carbonate  of 
guaiacol  is  formed  as  an  intermediate  product,  which  is 
decomposea  on  heating,  either  alone  or  in  presence  of  excess 
of  guaiacol — 

2CO(OG,H0OG6H4.OCH3  = 
CO(OC2H5)2  +  CO(OC0H4 .  OCH3)2 

CO(OC..H5)OC6HvOCH:l  +  C6II4(OH)OCH;,= 
( !(  im)C6H.,.OCH,),  +  C,H5.OH. 

—A.  C.  AY. 

Tonic  and  Medicinal  Preparation   or   Composition  [Hop 
Extract],  An   Improved,  applicable  also  for  the  Manu- 
facture of  Yeasts,   Bitters,    Beer,   and  the   like.     F.    C. 
Doolittle,  Waterville,    United   States.      Eng.    Pat.    0238, 
March  14,  1898. 
The  pateutee  mixes  powdered  hop  lupulin  ivith  semi-fluid 
hop  extract  in  stated  proportions,  and  prepares   pills   of  the 
desired  shape  and  size,  w  hich  are  subsequently  coated  in  the 
usual  manner. — J.  L.  B. 

Sandal-ivood  Oil,  Impts.  in  or  relating  to  the  Treatment  of , 
for  the  Production  of  Santalol.     C.  A.  Steche,  H.  Steche, 
and  T.  Habenicht,  Leipzig,  Germany.     Eng.   Pat.  13,965, 
June  23,  1898. 
The  process  for  the  production  of  pure  santalol  is  claimed, 
which  consists  in   the  saponification  of  sandal-wood  oil  by 
alcoholic  alkali,  and  fractionation  of  the  product  by  super- 
heated steam  or  in  vacuo. — A.  C.  AY. 

New  Perfumes  [~\'iolef],thc  Manufacture  of.  J.  C.  Mew- 
burn, London.  From  L.  Durand,  Hnguenin  and  Co.,  Basel, 
Switzerland,  and  P.  Barbier,  Lyons,  France.  Eng.  Pat. 
15,210,  July  11,  1898. 

The  aldehydes  of  the  formula,  CR,H160,  such  as  lippial  from 
the  essential  oil  of  lippiu  citriodora  and  citral,  condense 
with  unsaturated  ketones  and  in  particular  with  inesityl 
oxide,  to  produce  an  aliphatic  ketone,  CI6H.,40.     This  boils 


at  185°  C.  under  10  mm.  pressure,  and  has  no  distinctive 
odour.  The  process  claimed  is  for  the  production  of  this 
ketone  by  the  condensing  action  of  alkalis,  and  its  trans- 
formation into  an  isomeric  tetrahydro-benzene  derivative 
boiling  at  162°  C.  under  10  mm.  pressure,  by  the  action  of 
"  acid  condensing  agents,"  such  as  sulphuric  acid  of  60 — 70 
per  cent,  strength.  This  cyclic  ketone  is  a  golden  yellow 
oil  with  a  delicate  and  penetrating  odour  of  the  iris  and 
violet.     The  two  ketones  are  claimed  as  new  products. 

—A.  C.  W. 


XXI.-PHOTOGRAPHY. 

Sodium  Thiosulphate  [Photographic  Fi.cing~\  Solutions, 
Decomposition  of,  on  Exposure  tc  air.  P.  Michaelis, 
Phot.  Rundsch,  1898,  12,  221  ;  through  Chem.  Zeit.  Rep. 
1898,  192. 

The  ordinary  photographic  fixiug-bath  decomposes  some- 
what on  keeping,  free  sulphur  being  deposited  and  sodium 
sulphate  formed.  After  making  proper  allowance  for  the 
water  evaporated,  and  titrating  the  liquid  with  iodine,  a  10 
per  cent,  tb.iosulpha.te  solution  exposed  in  a  basin  in  a  cool 
room  was  found  to  lose  during  1,  2,  3,  4,  5,  9,  13,  and  21 
•  laysU-74,  1-98,3-72,  4  -46,  5-2,  6  -2,  7'44,  and  992  pet- 
cent,  respectively  of  its  active  ingredient ;  and  although  this 
deterioration  takes  place  rather  more  rapidly  at  the  outset, 
seeing  that  in  practice  some  of  the  water  is  lost  also,  the 
diminution  in  strength  during  reasonable  periods  of  expo- 
sure is  of  very  little  importance  in  actual  photography. 

— F.  H.  L. 

Alkyl  Radicles,  Substitution  of,  in  Developers.  Lumiere 
and  Seyewetz.     Bull.  Soc.  franc,  de  phot.  1898,  8,  158. 

At  least  two  free  hydroxyl-groups  in  the  ortho-  or  para- 
position  must  remain  in  a  developer  if  its  developing  power 
is  not  to  be  destroyed.  Any  number  of  alkyl  groups  may 
be  introduced  into  the  diamine-group  which  determines  the 
development,  without  affecting  the  developing  power.  The 
loss  of  developing  power  in  amidophenolene  always  occurs 
when  substitution  takes  place  in  the  pseudo-grouping,  pro- 
vided that  there  is  no  other  hydroxyl  group  remaining  in 
the  molecule  in  the  ortho-  or  para-position  relatively  to  that 
which  generates  the  amido-group. — J.  T.  D. 

PATENT. 

Lithographic  Stone  or  Metal,  Process  for  producing  by 
either  a  Gelatin,  Intaglio,  or  Surface  Printing, 
Mezxo-tints,  or  Chromo-Mezzo  Tints  on,  by  Means  of 
Transfer.  R.  J.  Sturgess,  London.  EDg.  Pat.,  23,034 
Oct.  7,  1897. 

I.  To  produce  a  plate  for  transfers,  a  sensitised  gelatin 
supported  by  either  glass  or  metal,  is  exposed  under  a 
negative,  and  treated  as  collotype  plates  to  produce  a  printing 
surface.  It  is  then  treated  with  an  aqueous  solution  of 
sodium  thiosulphate  and  sodium  chloride,  and  is  washed  till 
grain  appears,  when,  after  dipping  in  alcohol,  it  is  dried  and 
etched  with  equal  parts  of  water  and  glycerin,  to  which 
calcium  chloride  may  be  added. 

II.  To  produce  a  plate  "from  which  transfers  can  be 
obtained  by  surface  printing,  giving  a  grained  positive  from 
which  negatives  can  be  taken,"  a  plate  is  prepared  as  for 
collotype  by  a  prescribed  formula,  and  after  drying,  is 
exposed  under  a  negative  until  the  shadows  are  solid".  After 
prolonged  washing  and  drying,  it  is  etched  with  water  and 
glycerin,  dried  by  a  damp  cloth,  and  after  heating  to  68°  is 
dusted  with  the  finest  graphite. 

III.  To  produce  "an  intaglio  in  either  grain  or  line  by 
means  of  photography  from  any-  photograph,  print,  or 
drawing  for  transferring  to  stone  or  metal  for  surface 
printing,"  a  copper  plate  is  dusted  with  bitumen,  and  the 
grain  thus  obtained  is  melted  on  to  the  plate,  on  which  a 
carbon  transparency  is  then  squeezed,  and  developed  in  hot 
water.  When  dry,  it  is  etched  with  a  strong  solution  of 
ferric  chloride,  until  all  except  the  highest  lights  are 
touched,  and  the  plate  is  then  finished  for  pulling  transfers. 

— E.  S. 
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XXII.-EXPLOSIVES.  MATCHES.  Etc. 

Glycerin,  Nitration  of .     R.  Auzenat     Monit.  Scient  12, 
Sept.  1898,  635. 

Fbom  experiments  made  with  nitroglycerins  prepared  with 
ritric  acid  containing  various  amounts  of  N;0,,  the  author 
finds  tliat  although  the  nse  of  an  acid  containing  more  than 
2  per  cent,  i-  prohibited,  it  is  possible  to  obtain  a  nitro- 
glycerin with  an  acid  containing  3  per  cent,  of  N  '  >..  wl.ich 
will  satisfy  the  English  legal  "  heat "  test  in  not  coloring  the 
tire  paper  in  less  than  15  minutes,  f  this  Journal,  1897, 
283).  Win  n  acids  which  contain  more  than  '-'  per  cent. 
arc  employed,  however,  decomposition  occurs  frequently 
•  luring  nitration.  Washing  with  sodium  carbonate  solution 
at  high  temperatures  serves  only  to  increase  the  stability  of 
the  product.  The  "  heat  "  test  does  not  indicate  the  presence 
of  free  sulphuric  acid  but  i-  very  sensitive  towards  nitric 
acid,  a  content  of  over  < i-tn >3  per  cent,  being  sufficient  to 
condemn  the  sample.  The  presence  of  acidity  due  to 
sulphuric  acid  cannot  he  necessarily  ascribed  to  defective 
washing  of  the  nitro-glycerin  Bince  a  mixture  of  sulphuric 
and  nitric  acids  is  employed  in  the  manufacture,  but  when 
an  impure  absorbent  has  been  used,  a  free  non-volatile  acid 
may  be  introduced.  Hence  dynamite  should  he  first  tested 
■with  litmus  and  if  neutral  or  alkaline,  then  the  presence 
of  unstable  nitric  esters  is  alone  to  be  feared,  and  in  this 
rase  the  te»t  i-  sufficiently  sensitive. — K.  YV.  W. 

Ori/mercarbides.     K.  A.  Hofmann.     Her.  31,  1904-1909. 

Tfn  grms.  of  sodium  are  dissolved  in  ISO  grins,  of 
alcohol,  and  40  gnus,  of  precipitated  mercuric  oxide 
boiled  with  the  solution  tor  16  hours.  The  spirit  is  then 
evaporated,  and  the  residue  extracted  with  water,  when 
a  greyish  yellow  powder  of  "  '  ixyhcxamercarbide  "  remains. 
This  substance  forms  B  dense  citron-yellow  powder,  sensi- 
tive to  li^'ht,  having  the  formula  <'.llg„o,lI..  [t  is  a  basic 
substance,  r<  tidily  forming  with  nitric  or  sulphuric  acid  the 
salt,  C.Hgfnlll,(N,(  >.,!,.  or  (  _IIl',,<  >dl  ,(S(  I,]!!.,  and  converted 
bj    hydrochloric  acid    into   CjHggClg.      I'toni    any    of    these 

substances  the  base  is  regenerated  by  treatmenl  with  sodium, 
hydroxide  solution.     At  a  temperature  of  200°C.  the  base 

darkens  in  colour,  and  at  ahout  °:u>  ('.explodes  violently. 
The  salts  are  not  tit  all  explosive,  the  base  itself  is  not 
affected  bj  shock  or  blow,  and  a-  on  heating,  water  seems 
to  he  given  of!  before  explosion,  the  explosive  substance 
appears  to  i„  i    ll_  l  I  .  -.1.  T.  I). 

Cordite,  Manufacturi  <■/.     I  .  YV.    Anderson.      Proc.    Inst. 

Civil  Eng.  1898, 132,  Part  ii.,  1—65. 
'iii i    constituent-  ot    cordite  are  nitroglycerin,  58   parts; 
gancotton,  87  parts  i  mineral  jelly,  5  parts 

Guncotton  in  the  form  ol  finely  divided  pulp.  U  mixed 
by  hand  with  the   requisite  quantity  of  nitroglycerin,  the 

result  lieing  a  dry-looking  mas-  let  tiled  "  paste  "   which  call 

ifi  i\  transport  d  from  place  to  place. 
The  next  process  is  to  place  the  "paste"  in  a  Pfleiderar 

mixing  or  kneading  machine,  and  after  the  proper  amount  of 

acetone  hat  been  poured  in,  the  oovei  placed  on  to  prevent 
evaporation  of  the  ai  much  as  possible,  and  the 

machine  is  started.  The  mixers  now  used  generally  hold 
150  1b,  of  explosive, and  -  i  38  parts  of  acton,  are  re- 
quired tor  every  hundi  if  cordite. 

After  the  incorporation  has  gone  on  for  31  hour-,  the 
mineral  jellj  i-  added  and   the  kneading  continued  for  3] 

hour-   re.     The  material   has    now  n  consistency  about 

equal  to  that  of  ~t ilT  dough,  ind  is  ready  for  conversion 
into  the  form  of  cord,  ai  d  til  ■  is  don,-  In  forcing  it  through 
B  die  of  the  pioper  size  and  -h  ipe. 

A  cylinder  oi  Suitabli  •  fitted  with  a  die  at  one  end, 
and  a  close-fitting  plunger,  capable  of  being  forced  into  it, 
is  tilled  with  the  dough,  i  in  forcing  in  the  plunger,  tin- 
explosive  cine:  :■■  -  fr  mm  the  die  in  the  form  of  a  cord. 

A  strainer  i-  :ns  rted  in  the  cylinder  over  the  die  so  as  to 
prevent  anj  foreign  mattei  winch  had  accidentally  ejot  into 
the  dough  entering  the  die  and  obstructing  it. 

Details  and  drawings  arc  given  of  the  mechanism  em- 
ti  operating  the  pr.  -- 


As  the  cordite  issues  from  the  press,  it  is  wound  on  to 
reels  in  the  ease  of  the  small  diameters ;  when  of  larger 
size,  it  is  received  ou  to  a  travelling  baud  provided  with 
transverse  knives  at  suitable  intervals,  aud  ou  passing 
beneath  a  roller,  the  cordite  is  pressed  down  on  to  thekuives 
and  is  thus  cut  into  the  required  lengths. 

The  cordite  now,  either  on  reels  or  in  lengths  which  are 
placed  on  trays,  has  to  be  dried,  i.e.,  the  remainder  of  the 
acetone  has  to  he  driven  off,  and  for  this  purpose  is  placed 
in  the  drying-house,  where  a  temperature  of  100°  F.  is 
maintained,  for  3 |  to  15  days  depending  ou  the  size  of  the 
cord. 

The  cordite  manufacture  is  now  complete,  but  in  order 
to  secure  the  greatest  uniformity  in  the  result,  the  im- 
portant process  of  blending  has  to  he  carried  out  in  which 
a  systematic  mixing  of  different  batches  is  made,  so  that  an 
average  quality  may  be  produced,  lu  the  ease  of  the  cordite 
of  large  diameter  the  sticks  from  the  different  hatches  are 
selected  by  hand,  hut  for  rifle  cordite  the  threads  from  10 
reels  are  formed  into  an  untwisted  rope  and  wound  on  to 
another  reel,  and  then  the  threads  from  six  such  reels  are 
united,  and  wound  on  to  another  so-called  60-strand  trans- 
port reel.  This  60-strand  rope  is  then  passed  into  a 
cartridge. filling  machine,  which  feeds  a  certain  length  of 
the  rope  into  an  empty  cartridge  case  and  then  cuts  it  off. 

— \V.  M. 

French  Match  Works,     lieport  to  the  Home  Office  by 
T.  Oliver.    Eyre  and  Bpottiswoode,  lHliR. 

Dit.  Oi.tvi  i;  visited  the  works  at  Auben  illiers,  Pantin,  and 
Prado,  Marseilles.  At  the  first,  which  is  the  oldest.  [05 
women  and  95  men  arc  employed  in  manufacturing  the 
ordinary  matches  containing  white  phosphorus.  The  paste 
is  mixed  in  covered  iron  vessels,  fitted  with  exhaust  pipes, 
which  prevent  the  escape  of  all  fume.  The  matches  are 
tipped  by  means  of  machine  rollers  fed  mechanically  with 
the  paste,  and  provided  with  aspirating  hoods,  and  arc  dried 
in  thoroughly  ventilated  air-tight  chambers.  The  '•■■ 
are  tilled  bj  women  in  a  separate  room,  and  here  the  odour 
of  phosphorus  was  strong,  even  sl  the  other  end  where  the 
labelling  and  packing  were  being  carried  on.  The  separation 
of  these  departments  into  different  rooms  is  recommended 
by  the  author.     At  Pantin,  the  manufacture  of  ( I  )  ordinary 

matches,  (-  i  of  ti-on.  a  kind  of  safetj  vesuvian  which  only 

strikes  upon  paper  prepared  with  red  phosphorus,  and  i.'O 
of  safety  matches,  finds  employment  tor  loo  women  and 
200  men,  and  though  the  methods  are  practically  the  same 
as  thus,  at  Aubervilliers,  the  works  are  more  modern  and 
better  kept.  In  the  factory,  l'rado,  Marseilles.  160  women 
and  Hit  men  are  employed,  and  about  five  millions  of  wax 
vestas  and  80  millions  of  ordinary  matches  are  made  daily*. 
No  safetv  matches  arc  made.  The  process  N  of  mixing, 
tipping,  anil  drying  are  carried  on  in  a  building  detached 
from  the  rest,  and  by  men  only.  "  The  tipping  of  the 
vestas  is  done  by  one  man  on  a  marble  slab,"  provided 
at  the  front  and  one  side  with  aspirating  arrangements, 
which,  however,  were  not  in  operation  at  the  time  of  the 
visit,  ami  consequently  the  odour  of  phosphorus  was  stro 
The  operator  had  worked  36  \ears  at  the  process,  and  only 
been  once  away  ill  from  some  minor  dental  .affection. 
Although  the  paste  contains  red  oxide  of  lead,  no  rrj  mptoms 
of  lead  poisoning  are  said  to  have  occurred  in  the  work- 
people. The  boxing  is  done  by  women  in  well-ventilated 
rooms,  on  benches  provided  with  aspirating  gratings.  In 
the  boxing  department  for  ordinary  matches,  where  the 
arrangements  are  similar,  there  was  considerable  fume,  due 
to  occasional  conflagrations.  The  dining-room  is  a  separate 
block,  with  an  outside  covered  pa-sage,  in  which  are  hung 
on  the  wall  large  bottles  filled  with  turpentine  gargle.  \ 
well-appointed  wardrobe  for  the  women  is  provided,  and 
each  worker  is  supplied  with  a  tin  mug  for  drinking  aud 
gargling  purposes.  About  22 — 23  workpeople  are  away 
through  illness  on  the  average  each  month.  Accoi  ling  to 
M  DesbroeseSi  women  ate  much  more  easily  fatigued  and 
more  susceptible  to  poisonous  fume-;  than  men.  Three  OS 
of  necrosis  were  examined  ;  all  had  lost  teeth  and  a  portion 
of  the  jaw-l>om,  but  two  were  allowed  to  work  in  the  splint 
department.  The  filling  of  the  boxes  when  done  hy  hand 
is  more  deleterious  to  health  than  any  of  the  other  processes. 
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and  employs  more  hands,  who  are  mostly  women.  The 
following  are  a  few  of  the  instruction?  which  are  printed 
and  hung  about  the  factories.  Before  taking  food,  which  is 
only  allowed  in  the  dining-room,  the  working  clothes  must 
be  left  in  the  cloak-room,  the  hands  washed  with  soft  soap 
and  water,  and  the  mouth  gargled  with  the  gargle  provided  ; 
the  same  precautions  are  to  be  observed  on  leaving  work. 
The  teeth  are  examined  on  prescribed  days,  and  the  hygienic 
regulations  read  out  aloud  once  every  month. 

Applicants  for  employment  must  not  be  under  16  nor 
over  32  years  of  age  for  men  and  28  for  women,  must  show 
a  certificate  of  birth  and  one  of  good  moral  character.  They 
are  examined  by  a  doctor  and  required  to  be  free  from 
bodily  infirmity,  contagious  disease,  to  have  been  vaccinated 
or  had  small  pox,  and  to  have  teeth  in  good  order.  The 
hours  are  from  6.30  to  11.30  a.m.  and  1  to  C  p.m.  and  can 
be  lengthened  if  necessary.  In  case  of  illness  a  doctor's 
certificate  is  necessary  before  returning  to  work.  At 
Aubervilliers  and  I'antiu  the  workpeople  are  medically 
examined  once  in  everyr  six  months,  and  those  with  carious 
teeth  are  suspended  or  relegated  to  the  splint  department. 
In  case  of  symptoms  of  poisoning  without  necrosis,  such  as 
anaemia,  malnutrition,  loss  of  flesh,  and  albuminuria,  1  litre 
of  milk  may  be  ordered  daily,  but  for  the  last  18  months 
this  last  measure  has  not  been  required,  and  whereas  in 
August  1897,  15  men  and  35  women  were  found  to  be 
suffering  from  simple  dental  caries,  in  February  1898  there 
were  ouly  4  ease3  of  men  and  12  of  women.  The  Commis- 
sion appointed  by  the  Academy  of  Medicine  reports  that 
since  these  regulations  have  been  in  vogue,  i.e.,  from 
December  1st,  1896,  to  December  1st,  1897,  there  has  not 
been  a  single  fresh  case  of  necrosis  nor  of  general  illness 
attributable  to  phosphorus  poisoning  in  a  population  of  575. 

According  to  Dr.  Arnaud  of  Marseilles,  phosphorus 
poisoning  arises  from  absorption  of  the  phosphorus  vaponr 
by  the  respiratory  organs  and  probably  too  by  the  skin,  and 
elimination  by  the  various  emunctories  after  a  more  or  less 
lengthened  sojourn  iu  the  organism.  Those  who  are  subject 
to  glandular  enlargement,  or  are  ill-developed,  scrofulous, 
of  weak  constitution,  and  tending  to  tubercular  disease, 
rickety,  suffering  from  cough,  heart  disease,  indigestion  or 
albuminuria,  and  anamiics  and  alcoholics  are  specially  liable 
to  the  disease.  Dr.  Arnaud  knows  of  several  people, 
however,  who  have  been  exposed  to  phosphorus  for  10,  20, 
and  30  years,  who  have  been  free  from  the  disease  and  kept 
the  appearance  of  good  heaith.  From  1884  to  1896  there 
were  4  cases  of  confirmed  necrosis,  one  individual  died, 
13  of  incipient  necrosis  and  57  cases  (1890-95)  of  inflamed 
gums,  dental  abscesses,  penetrating  dental  caries,  and 
fistulous  openings. 

The  wooden  matches  contain  11,  and  the  vestas  57  per 
cent,  of  phosphorus:  The  latter  are  tipped  cold,  and  there 
is  less  odour  of  phosphorus  in  the  boxing  and  a  more 
general  appearance  of  health  among  the  hands. 

The  French  Government  since  March  1898  have  suc- 
ceeded iu  making  a  match  free  from  white  phosphorus  and 
capable  of  striking  anywhere.  It  is  said  to  contain  a 
modified  form  of  red  phosphorus,  but  as  yet  the  unreliability 
of  the  chemical  composition  and  the  difficulty  of  making 
the  pa<te  in  large  quantities  has  prevented  its  becoming  a 
general  industry. — E."  W..  W. 

PATENTS. 

Blasting,  Impts.    relating    to.     Kynoch,  Ltd.,  and   A.   T. 
i  tocking,  Witton.     Eng.  Pat.  19,650,  Aug.  25,  1897. 

Wads,  impregnated  with  ammonium  chloride,  are  placed  in 
the  shot-hole  above  and  below  the  cartridge  with  the  object 
of  preventing  the  ignition  of  any  explosive  gas  which  may 
be  present. — W.  M. 

Explosive     '  'ompounds,    Inpts.    in    the    Manufacture   of. 
G.  lieneke,  Southport.     Eng.  Pat.  23,340,  Oct.  11,  1897. 

The  inventor  finds  that  a  good  explosive  of  the  kind  de- 
scribed in  his  previous  patent,  28,220,  1896  (this  Journal, 
1898,  272)  may  be  made  without  ehromate  or  bichromate 
of  sodium  or  potassium,  and  he  now  manufactures  his 
explosive  by  first  incorporating  carbonate  or  bicarbonate  of 


soda  with  resin  in  the  melted  state,  and  then  incorporating 
the  mixture  in  a  dry  and  ground  state  with  ammonium 
nitrate. — W.  M. 

Waterproofing  of  Blasting  Cartridges  and  new  Water- 
proofing Compounds  suitable  therefore,  Impts.  in  the. 
G.  Beneke,  Southport.     Eng.  Pat.  24,385.     Get.  21, 1897. 

i    lBBONATE,   or   bicarbonate   of   sodium,   or   other   "flame 

reducing    salt "    is  added  to     any    of     the   waterproofing 

mixtures  hitherto  used. — W,  M. 


XXIII— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Mineral    Oil,    Use  of  Acetylene  in   Flashing-point   Tests. 
P.  Wolff.     Chem.  Rev.  Fett-  u.  Haiz-Ind.  5,  [7],  139. 

The  difficulty  iu  the  way  of  obtaining  a  constant  flame  for 
flashing-point  tests  iu  open-cup  apparatus,  in  works  not 
supplied  with  gas,  may  be  overcome  by  the  aid  of  acetylene. 
A  pure  gas  and  uniform  pressure 
are,  however,  essential  to  success 
— conditions  which  appear  to  be 
satisfactorily  fulfilled  in  the  appa- 
ratus supplied  by  several  eminent 
firms  in  Berlin.  The  apparatus 
should,  naturally,  be  capable  of 
furnishing  both  the  test,  and 
beating-flames  of  the  Pensky- 
Martens'  tester.— C.  S. 


Pipette    irit/i      Stop  -  Cock.      C. 

Sander.      Zeits.  Anal.    Chemie, 

1S98,37,  [8],  497. 
The  construction  of  the  pipette  is 
•clear  from  the  illustration.  When 
in  use,  a  rubber  tube  carrying  a 
pinch-cock  is  attached  to  the  upper 
end,  and  the  liquid  is  sucked  up 
to  the  point  p.  When  the  glass 
collar  is  turned  round  till  the  tube 
r  is  opposite  the  mouth  of  the 
passage  c.  the  liquid  at  once  flows 
out,  the  pipette  being  of  such 
capacity  as  to  deliver  the  correct 
amount  of  liquid  in  this  way,  and 
the  excess  of  liquid  remains  in  the 
upper  pa.it p. — H.  B. 


Water  Samples,  Rapid  Alteration 
of,  on  Preservation  in  Zinc 
Vessels.  F.  Huudeshagen.  Zeits. 
fur  off  entl.  Chem.  4,  493 ;  Chem. 
Centr.  1S9S,  2,  [9],  5S2. 

If  water  samples,  destined  for 
analysis,  are  preserved  in  zinc 
vessels,  the  zinc  is  very  easily 
oxidised  by  the  simultaneous  action 
of  the  oxygen  of  the  air  absorbed  by  the  water,  and  by  the 
free  and  "  half-combined  "  carbonic  acid.  The  zinc  oxide 
formed  is  gradually  converted  first  into  bicarbonate,  and  then 
into  monocarbonate,  which  separates  out,  thus  considerably- 
reducing  the  carbonate-hardness  of  the  water. — A.  S. 

PATENT. 

Acidity  of  Milk  and  other  Liquids,  Impts.  in  Apparatus 
for  Testing  the.  A.  W.  Stokes,  London,  and  R.  A.  Lister 
and  Co.,  Dursley,  Gloucester.     Eng.  Pat.  22,027,  Sept.  25, 

1897. 

ACCORDING  to  this  process,  the  milk  to  be  tested  is  placed  in  a 
suitably  graduated  cylinder,  and  to  it  is  added  drop  by  drop 
a  solution  of  caustic  soda  tinted  with  phenolphthalein,  until 
a  permanent  pink  colour  is  obtained.  The  amount  of  soda 
solution  added  is  then  read  off,  and  the  amount  of  acidity 
in  the  milk  directly  ascertained,  as  each  division  of  the 
graduated  scale  corresponds  to  0-01  per  cent,  of  acidity. 

— W.  P.  S. 
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IN  o  it  G  A  \I  C  CUE  MIS  tr  y.— quali  ta  T1VE. 

irbonate,      Test    fnr      M  onate      in. 

M.  Kubli.     Chem   Zeit.  1898,   22,  228.      (I'm,,,  Arch. 

Phann.  1898,  236,  821.) 
An  ;i  'inn  of  quinine  hydrochloi  ertam 

concentration  is  nol  precipitated  by  a  solution  ol  sodium 
bicarbonat  less  than  2  i"  r  cent  of  mono- 

carbonate.  To  apply  the  test  0*4  grin,  of  quinine  hydro- 
chloride is  dissolved  in  I11"  cc.  of  water:  and  3  enn-.  of 
sodium  bicarb  Date  in  SO  cc.  of  water.  In  making  up  tlie 
latter  solution,  water  at  .'.  to  6  is  used,  and  the  salt 
brought  into  solution  in  a  closed  vessel  without  shaking. 
(in  mixing  equal  volumes  of  the  two  liquids  a  clear  mixture 
should  result— T   E. 

tfetaBt      I  ■</  Oxy fluorides,  Sonn    Reactions  of . 

I"     Uvisi       Vtti    B.  A. -Mil.  dei   Line  i 

I,  7,  [1].  327—332   and  [2],  15—19  ;  Chem.  Centr. 

1898,  2,  [7],  I6K. 

Mi  i  mm.    oxalates  which  are  slightly  si  luble  in  water  are 

less  soluble  iii   water   containing   hydrofluoric  acid;  thus, 

From  hydrofluoric  acid   solutions  of  the  fluorides  of  copper, 

manganese,  and  mercury,  oxalic  acid   solution  precipil 

tin-     -alts,    coppei      oxalate,    2Cu(  ji    HsO  ;    manganese 

oxalate,     Mm    * » .  1 1  «  »  ;    and   mercury     oxalate,     HgC,04, 

respectively.     I;  lered  fluorides,    uch  as  fluorspar, 

fluorides  oi  the  rare  ei  rths,  are 

on  ili.    water    bath    with  saturated  oxalic    acid 

n,    hydrofluoric  acid    i-   sel    Prei       Sulphurous   acid 

precipitates  the  compound  I  iijS03CuSO  .211  ii  from  copper 

iluoriili'  solutions.     Silver  fluoride  i-   precipitated   from  its 

hydrofluoric  acid   solution   by   arseuiates,    chromates   and 

nitrites,     [f  the  fluorine  or  oxy-fluorine  salts  of  potassium 

be   treated   in    weak    hydrofluoric    acid    solution   with   an 

equivalent  amount  ol    i  acid     '     Irdfluoric    acid   or 

■•  fluor-oxy  "  acid  i-  pel  fr<  e  and  potassium  tl m>r  tetroxalate, 

0    lie  04.2HjOi  KIM    ii,.  II  i    11,-11.  i  ;,    formed. 

This  reaction  alsi  e  with  hydrofluoride,  flu 

Buorc  ite,  and  tin \> lybdate 

mi  and  with  tl"-  fluorides  of  il"  rare  earths. 
Willi  cryolite,  the  aluminium  fluoride  is  first  decomposed 
and  then  the  sodium  fluoride.  Oxalic  acid  also  sets  free 
hydrofluoric  acid  from  the  triplito  ol  "  Schlackenwald,"  but 
in. i  from  u'ica  containing  fluorine.  Tartaric  acid  acts  in 
milar  manner  to  oxalic  acid  in  all  the  above  reactions, 
but  more  slowly.  —  A 

ii-   I..    Heath.     Chem. 

Zeit.  is1.'-,  22,  --  '•".  cliim.  nil.  ix'.is.  28, 

Whin    a    small  of    bismuth,    or    of   a    bismuth 

i  with    bromine,    is    brought    on    a 

platinum  wire  inl  .  Bunsen 
r,  ii  imparl 

similar   to   licit    i ipper,   lion. ii.  oi    thallium 

hydrochloric  acid  mui  be  used 
id  ct  bromini       i 

/  \  ORGANIC  CHEMISTRY.— 

Ql    i.\  1 1 1  \  1 1\  i 

tkur    nml    /'itltiu .    Estimation   *>t\   in    -  I 

A.  Longi  and    I      Boi  Gax.  .him.  Ital,  28,     I   . 

ii  :  CI, .in.  Centr,  1898,  2,  [4],  810. 

'I'm  following  method*  are  proposed  for  the  estimation  of 
sulphui    in.   the  form  of  sulphites,  thiosulphati      ti  thio 

'id  polysulpl 

with  iodilll  •  atid  i.idat.  • 

/          './  iti  disc  « itli  pol  rbonate, 

.  tidisc    with  -ii-,-    with 

alcoliid.  acidify   ""I'  I                         in. I  liitcr.      In  all   aliquot 

part     of     llli'     Ml  the  sulphuric  acid    with 

barium  ehli  at  i Ihcr  pari  of    tl„.  flltmte  with 

•.nun   Iodide  and   Ind hlnric  acid,  and   titrate  with 

thiosulphfte  the  iodii  i  from  the  iodate.     I,,    i 

the  oxidised  filtered   liquid  at  SO      60   ('.  with  pure  nitric 
the  Sulphuric  acid  with   barium  nitrate, 


and  determine  the  iodate  in  tin-  filtrate  in  the  same  manner 
a-  above. 

V. '/;.«/. — t  ixidi-e  with  sodium  peroxide,  thus  con- 
verting all  the  -ulphur  into  sulphate,  d<  compose  tl 
of  peroxide,  and  treat  with  /.inc  dust,  which  reduces  the 
iodate  to  iodide.  N.iu  either  acidify  with  acetic  acid, 
precipitate  the  sulphuric  acid  with  barium  acetate,  ami 
determine  the  iodine  in  the  filtrate  by  means  of  nitric  acid 
and  silver  nitrate,  or  precipitate  first  with  nitric  acid  and 
silver  nitrate,  and  treat  the  filtrate  with  barium  uitr 

—A.  S. 

Perehlorah   in  Chili  Saltpetre,  Estimation  »/'.     C.  Ahrens 

and    I'.    Ilett.        Zeit-.    tin    otTclltl.    Chem.    4,     II".       11-  : 

Chem.  Centr.  1898,  2,  [8], 

The  following  method  is  stated  t"  be  sufficiently  rapid  ■ 
exact   for  technical  purposes: — 2"  gnu-,  of  the  suitably- 
palverised  sifted  sample  are  moistened  in  a   platinum  dish 
with  2 — .'i  i   saturated  soda    solution,  then  about 

i  l  in.  of  inaiigaue-e  dioxitle  free  from  chlorine  added,  ami 
the  mixture  evaporated  to  dryness.  The  mass  is  melted. 
and  the  covered  di-h  hinted  to  redness  tor  15  minutes. 
The  cooled  melt  i-  dissolved  in  about  Ion  cc.  of  lint  water; 
the  solution  cooled  and  made  up  to  850  ...  ;,n  c.c. 
(—  I  grins,  of  saltpetre)  of  the  clear  filtered  solution  are 
acidified  with  10 — 15  c.c.  of  nitric  acid  (sp.  gr.  1  "2>.  and  a 

1  per  cut  solulion  of  permanganate  added,  with  Barring, 
until  the  red  colour  lasts  oi  i  Iron  alum  is  I 
added,  and  the  solution  titrated  by  Volhard's  method.  The 
chlorin.  is  ;il-. i  determined  in  t  grots,  of  the  original  sample 
l.\  Volhard's  method,  and  from  the  difference  in  the  number 
of  c.c.  ol  ,,v.  silver  solntion  used  before  and  after  fusion, 
the  perchlorate  is  calculated  a-  Kill,.  The  addition  of 
-...la  before  fusing  binders  the  volatilisation  ••>  hydrochloric 
acid  ;  that  of  manganese  peroxide  should  facilitate  the 
decomposition  of  the  perchlorate;  whilst  the  treatment  with 
permanganate  remove-  the  nitrous  a.  id.  and  converts  the 
iodide  present  in  the  mell  (formed  from  the  small  amount 
of  potassium  iodate  present  in  ordinary  (  hili  saltpetre)  into 
iodate.     The  author-  give  results  obtained  with  mixl 

.    KaNOj  admixed  with  varying  quantities  ol    N 

M    II  i  .  and   Kl<>,.      (.See  also  thi- 

—  A.  S. 

Calcium,  A  Rapid  Metn  M    Passon. 

Zeiis.  angew.  Chem.  r;;. 

I'm   Buhstance  is  dissolved  in  boiling  dilute  </,/»./  regia,  the 

solution  made  up  to  ."ion  c.r  .  an. I  an   aliquot    portion    Iran  - 

4   lo  n  beaker.      Alter  the    I  chili. ilcm. 

dilute   ammonia   (I    part    of    tin    ordinary   solution    with 

2  ot    water)    is   added   until   there   i-   a   perceptible  pink 

ii.      A    I"  per  cent,  soluti ,|  i-  then  added 

until  the  pink  colour  disappears,  and  th.-  precipitate  i-  re- 
dissolved,   after    which    an    additional    1(1  C.C.   ol    the   . 
Bolution    ale    added.      The    contents  of  the    beakci 

np  lo  200  c.c,  and   the  ealc i    . 

from   tin-  boiling  solution   hv  tin  imoniuiu  oxn 

in  excess,  without  bin  !   to   the   present 

alumina,  magnesia,  or   phosphoric   acid.     The   preeip 
which  i-  crystalline,  rapidly  sub-id.  -  and  i-  readily  lilt- 

tl,  washed,  dried  on  the  filter,  ignited,  and  weighed 
Cium  oxide. 
The  long  table  of  the  example-  given  in  the  i 
thai    the    results  obtained    by  this   method  are  in 

ement  nith  those  ol  the  older  and  mare  tedious 
method,  in   which   the   iron,  \c   are   rem.  ■    the 

|,i.  cipitation  of  the  calcium      C   a    \l. 

Dithionic  Acid  from  Ollor  Sid/ihur  Acids,  Separation 
A.    Longi    and    I.,    lionavia.     (ia/     .him.    ital.    2b 
::ii     344;  Chem   Centr.  1898,  2,     i   .  310. 
Tin   method  depends  on  th.     la.  t   thai    all    lower  oxidation 
products  of  sulphur,  with  the  exception   of  dithionic  acid, 
are  Oxidised  in  alkaline  solution  to  d  In   means  of 

permanganate    (oi     potassium     livpobr ite]         \tt.r   this 

in,  ot,  the  sulphuric  ncid  i~  precipitated  from  the 
solution  In  a  small  excess  of  barium  chloride,  and  the 
filtrate,  aftei   addition  of  aqua    regia    Ol    p.'l  rate 

and  hydrochloric  acid  to  oxidi-e  the  dithionic  acid,  i-  ti 
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with  barium  chloride  and  allowed  to  stand  several  hours, 
whereby  all  the  sulphur  of  the  dithionic  acid  is  precipitated 
as  barium  sulphate. — A.  S. 

Phosphoric  Acid   in   Phosphates,   A    New    Solvent     fur. 

W.  Hoffmeister.  Landw.  Versuchsstat.  1S98,  50,  3G3. 
The  author  rejects  citric  acid  as  a  solvent  for  the 
phosphoric  acid  of  bone-meal,  and  indeed  of  all  phosphates 
save  Thomas  slag.  He  proposes  as  a  substitute  an 
ammouiacal  solution  of  humie  acid,  in  which  the  finely- 
divided  phosphate  is  suspended  and  kept  well  stirred, 
while  a  current  of  carbon  dioxide  is  passed  through.  Into 
a  two-litre  flask  containing  a  little  sand,  is  run  a  solution  of 
15  grms.  of  hurcic  acid  in  dilute  ammonia,  5  grms.  of 
the  phosphate  to  be  examined  added,  and  at  least  a  litre  of 
water.  A  stream  of  carbon  dioxide  is  passed  through  for  12 
days,  ammonia  being  added  occasionally.  The  liquid  is  then 
run  into  another  flask,  the  sand  wished,  and  the  washings 
added  to  the  original  liquid,  the  whole  being  made  up  to  a 
known  volume,  and  filtered.  Four-fifths  of  the  whole  is 
evaporated  to  dryness  on  the  water-bath  with  a  little 
hydrochloric  acid,  the  residue  taken  up  with  water  aud 
hydrochloric  acid,  filtered  and  washed,  the  filtrate  being 
made  up  to  100  c.c.  In  fractions  of  this  the  phosphoric 
acid,  iron,  and  calcium  are  determined,  while  any  silica  is 
determined  in  the  residue. — J.  T.  D. 

Lead  in  Lead  Ores,  Determination  of.  L.  Schneider. 
Oesterr.  Zeits.  Berg  a.  Hiitt.  46,  431—434  ;  Cbem.  Centr. 
1898,  2,  [8],  559. 

The  author  has  investigated  the  sources  of  error  iu  the 
different  methods  for  the  estimation  of  lead,  and  he  shews 
in  five  tables,  the  influence  of  the  different  reagents  used. 
Nitric  acid,  and  in  a  smaller  degree,  tartaric  acid,  dissociate 
lead  sulphate,  but  if  the  amount  of  nitric  acid  do  not 
exceed  one  per  cent.,  precipitation  can  be  effected  by 
sulphuric  arid  and  ammonium  sulphate  as  accurately  as  in 
a  solution  free  from  nitric  acid.  The  following  method  is 
recommended: — 1  grm.  of  the  ore  is  boiled  in  a  covered  i 
beaker  with  concentrated  HO  for  10 — 15  mins.,  aud  then 
after  addition  of  5  c.c.  of  concentrated  HXO:„  heated  till 
brown  fumes  cease  to  be  evolved.  25  c.c.  of  a  tartaric  acid 
solution  containing  10  grms.  of  tartaric  acid  are  then  added, 
the  solution  warmed  for  a  short  time,  cooled,  25  c.c.  of 
-trong  ammonia  added  and  the  whole  again  warmed  for  a 
short  time.  With  pure  ores,  the  residue  consists  of  quartz 
or  P.aS'l,,  ami  washing  the  filter  thrice  with  weak  ammonia 
suffices  to  completely  free  it  from  lead.  The  filtrate  is 
made  up  to  :100  c.c,  50  c.c.  of  II,S04  (one  of  acid  to  one  of 
water)  added,  aud  the  whole  heated  till  the  precipitate 
settles  to  the  bottom.  After  cooling,  the  precipitate  is 
separated  by  decantation  or  filtration,  washed  with  1  per- 
cent. HjSl  )|.  dried,  ignited,  and  weighed.  The  precipitation 
of  the  lead  by  ILSi  >,  is  incomplete,  as  is  always  the  case  ; 
the  filtrate,  about  500  c.c,  containing,  according  to  com- 
parative tests,  0-003  grm.  of  VbSI  l4.  Under  the  conditions 
described  above,  therefore,  the  error  due  to  the  slight 
solubility  of  lead  sulphate,  is  eliminated  by  a  correction  of 
3  mgrms. — A.  S. 

Tclhiride  Ores  [Gold],  Assai/  of.     C.  H.  Fulton.     School 
of  Mines  Quarterly,  19,  419—426. 

Owing  to  the  growing  importance  of  telluride  gold  ores 
and  the  difficulty  of  their  assay  as  compared  with  ordinary 
ores,  the  author  has  conducted  a  series  of  assays  under 
varying  conditions  and  has  arrived  at  the  following 
conclusion-.  A  large  excess  of  litharge  is  necessary  to 
obtain  good  results ;  in  the  case  of  rich  tellurides  the  quantity 
of  ore  being  decreased  rather  than  the  litharge  increased  so 
that  the  lead  button  may  not  be  too  large  to  cupel  directly 
(20  to  2S  grms.).  The  crucible  assay  with  direct 
cupellation  s  by  far  the  best.  The  fire  should  be 
moderately  hot  and  the  length  of  time  in  the  furnace  should 
be  from  40  to  50  minutes.  The  cupellation  should  be  at  a 
low  heat  with  litharge  crystals  forming  on  the  cupel, 
whilst  for  accurate  assays  the  crucible  slag  should  be 
remelted  and  the  button  cupelled,  since  the  loss  of  gold  in 
the  slag  is  much  greater  than  in  the  case  of  ordinary  ores. 


The  loss  of  gold  in  cupellation  which  is  recoverable  is  of 
small  account. 

Scorification  of  any  kind  is  bad  for  telluride  ores,  whether 
direct  on  the  ore  or  to  reduce  large  or  brittle  buttons  The 
gold  lost  in  the  slag  when  scorifying  the  ore  direct  is  verv 
great  and  there  is  also  loss  by  volatilisation,  the  proportion's 
increasing  with  the  richness  of  the  telluride.  These  results 
agree  with  those  of  F.  C.  Smith,  who  found  that  the  loss  of 
gold  was  very  great  if  the  charge  was  not  properly  made 
up  as  regards  the  amount  of  litharge. — A.  W. 

Platinum,  Precipitation  of,  from  its   Solutions       \     Vtter- 
berg.     Chem.  Zeit.   1898,  22,  538  :  Analvst,   1898,  23 
[270],  247.  "  '  6<i> 

The  author  states  that  thiacetic  acid,  mercury  and 
magnesium  are  the  most  useful  of  the  numerous  substances 
which  may  be  employed  to  precipitate  metallic  platinum 
from  its  solutions.  The  first  named  is  recommended  when 
only  traces  of  the  metal  are  present,  as  it  yields  a  par- 
ticularly voluminous  precipitate.  Mercury  is  the  best 
reagent  for  the  determination  of  platinum  in  the  alcoholic 
filtrate  from  a  potash  determination.  The  platinum  solution 
is  concentrated  to  a  small  volume,  excess  of  mercury  added 
and  the  mixture  stirred  until  the  reaction  is  complete.  The 
by-product  is  mercuric  (not  mercurous)  chloride,  and  can 
easily  be  removed  by  heat.  The  reduction  only  takes  place 
in  the  warm;  the  platinum  is  deposited  as  a  compact 
powder,  but  the  operation  must  never  be  carried  out  in  a 
platinum  vessel,  as  the  metal  adheres  firmly  to  the  side?. 
If  the  platinum  which  is  in  solution  his  to  be  weighed,  the 
best  precipitant  is  magnesium  ribbon.  The  solution  should 
be  neutral,  or,  preferably,  acidified  with  a  little  hydrochloric 
acid.  The  precipitation  proceeds  slowly  in  the  cold,  more 
quickly  on  warming  or  on  agitation,  but  a  trace  of  the  metal 
remains  in  solution  for  some  time  giving  it  a  grayish  colour, 
so  that  the  liquid  should  not  be  filtered  until  it  'is  clear  and 
colourless.  The  platinum  is  heated  with  hydrochloric  acid 
washed  very  thoroughly,  and  gently  ignited.  The  use  of 
magnesium  ribbon  is  also  prefera  ble  in  working  up  alcoholic 
platinum  residues.  The  metal  is  completely  nrecipitated  in 
24  hours,  and  can  be  decanted  off,  purified  with  acid,  and 
washed. — A.  S. 

Iron  and  Manganese  in  Ores,  Determination  of. 
P.  Lehnkering.  Zeits.  fur  offentl.  Chem.  4  459  —464- 
Chem.  Centr.  1S98,  2,  ["],  507. 

;  In  the  analysis  of  ores  that  contain  among  other  impurities, 
organic  matter,  insoluble  sulphur  compounds,  insoluble 
oxides  and  silicates,  aud  titanium,  arsenic  and  copper  com- 
pounds, difficulties  may  arise  iu  the  determination  of  iron  by 

'  the  usual  shortened  methods.  The  three  most  common 
methods  of  titration— with  SnCIo,  and  with   KMn( ),   in   the 

j  H.,S04  solution  after  reduction  with  zinc,  and  in  the  solution 
prepared  according  to  Keinhardt — only  give  good  results  if 
ali  the  iron  present  in  the  ore  occur  in  a  suitable  form  in 
the  solution,  and  if  no  other  bodies  than  iron  influence  the 
titrating  solution.  The  total  iron  may  be  broio-ht  into 
solution  by  digesting  the  ore  with  "hydrochloric  acid 
(sp.gr.  1- 19)— with  the  addition  of  a  concentrated  solution 
of  SnCU  for  the  stannous  chloride  method— fusing  the 
insoluble  residue  with  potassium  and  sodium  carbonate,  and 
adding  the  hydrochloric  acid  solution  of  the  melt  to  the 
main  solution.  It  i-  still  essential,  however,  that  the 
following  points  be  noted.  Solutions  containing  arsenic 
may  only  be  titrated  after  the  removal  of  the  arsenic ; 
solutions  containing  copper,  without  removing  the  latter, 
only  by  the  zinc  method  ;  solutions  containing  titanium, 
never  by  the  ziuc  method.  Xitro  compounds  formed  by  the' 
use  of  nitre  for  the  oxidation  of  pyrites  by  fusion  of  the 
residue,  influence  all  three  methods:  organic  matter,  the 
ziDC  and  lieinhardt's  method.  The  author  proposes  the 
following  method  :— About  5  grms.  of  the  very  tiuely 
divided  ore  is  dried  for  one  hour  at  100°  C,  and  the  organic 
matter  destroyed  by  heating  to  reduess  iu  a  porcelain  crucible. 
The  contents  of  the  crucible  are  digested  011  the  water  bath 
for  four  hours  with  60  c.c.  of  hydrochloric  acid  (sp.  gr. 
1  ■  19)  in  a  300  c.c.  Erlenmeyer  tlaslc,  the  whole  evaporated 
to  dryness,  taken  up  with  hydrochloric  acid,  diluted  with 
100  c.c.  of  hot  water,  filtered,  and   the  residue  washed  with 

e  2 
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hydrochloric    acid    and    hot    water.      The    residue,    after 
filter,  is   fused   in    a   platinum   crucible 
with  ."»  grms.  of  the  mixed  carbonates  of  potassium    aud 
-odium  together  with  so  am  nitrate 

melt  is  dissolved  in  bydrochlorii  acid,  the  solution  evapor- 
ated tn  dryness  with  the  addition  of  some  sulphuric  acid, 
iiie  taken  up  with  dilute  hydrochloric  acid,  filtered, 
aud  the  iron  precipitated  with  ammonia.  The  pre 
after  washing  well  with  hot  water,  is  dissolved  ou  the  filter 
in  hol  dilute  hydrochloric  acid,  and  the  solution  added  to 
the  main  solution  of  the  ore.  From  the  combined  solutions 
any  arsenic  and  copper  is  precipitated  with  sulphuretted 
hydrogen,  the  latter  removed  from  the  filtrate  by  boiling, 
and   the   liquid   oxidised   with    potassium   chlorate.      The 

solution  freed  from  excess  of  chlorine  and  Ii  d  to  IS    C, 

is  made  up  to  500  e.c.  and  the  iron  estimated  volumetrically, 
but  not  by  the  ziuc  method. 

The  author  considers  that  the  determine  "c-anesc 

in  tin-  volumetric  way,  especially  by  Volbard-Wolff's  aud 
Sampe's  methods,  is  not  free  from  objections,  and  he  there- 
fore recommends  the  gravimetric  estimation  as  sulphide.  In 
treatment  of  tin-  insoluble  residue  is 
absolutely  necessary.  The  manganese  ore  may  he  suti 
ilriid  at  120  ;'.  In  the  determination  of  the  silica,  titanic 
acid  must  In-  taken  into  account  a-  well  as  the  insoluble 
sulphate,  and  tin-  author  therefore  proposes  the  following 
method:— I  grm.  of  the  dry  on-  is  digested  with  i"i  c.c.  of 
acid  (sp.gr.  I- 19),  the  whole  evaporated  to 

with  tin    addirt f  sulphuric   acid,  the  residue 

for  half  an  hour,  then  taken  up  with  dilute 

filtered  olT,  and  ignited.      Tin-  ignited 

residue  is   fused  with  ■>"  grms.  of  potassium  bisulpbatc,  and 

the  titanium  compounds  removed  from  the  cooled   mell  by 

of  cold  water.     The  residue  remaining  on  the  filter 

lifter  washing  with  cold  water  and  hol  dilute  hydrochloric 

Dsists   of  silica  with   insoluble   sulphate,  nnd  after 

ignition,  i-  treated   in  a  platinum  crucible  with  hydrofluoric 

and  Bulphui  ic  acids. — A.  S. 

Cobalt,    l '''     Oxidation  oj    Salts  of,  in   Alkaline   Liquids, 
and  M<!ln,<l  ../   Determining  in  presenct    of  Wicket  anil 
Iron.       A.    .loli.      Comptes    Bend.     IB98,     127,    [2], 
108. 

I    1>\  Field    (.1.  Chem.  Soc.  1862)  in 
which  on  adding  hydrogen  peroxide  or  bromine  watet 

solution   '  ootainii  I    Date    a    1    i halt 

..ilt.  a  gn  en  coloration  is  obtained,  i-  extremi  Ij  si  nsitive,  and 

is  suitable  for  the  detection  of  as  little  a-   i   mgrms.   of 

ooball  in  a  litre.     .Man  isful  attempts  hat 

made  t"  isolate  this  green  compound.      If  the  solution  is 

kl    a   low   temperature    alter    -.11111.111.111   with 

cobalt,  onlj  a  brown  powder  of  oxide  is  obtained.     Durrani 

April  1  -'"'■  i   came  t"   'In-  ■inclusion 

that  the  cobs  ntinthesolu  obaltic  state, 

an  opinion   bast  I  mi  the  analysis  of  the  green  gelatinous 

in-    obtained   bj    adding    to    the    green 

solution    :m    excess    of    a    coball     sail    mixed    ivith    an 

peroxide.    Mac!  lonnell  and  II 
Chem.  ■                                  mined  the  quantity   of  carbon 
Ii  1  ing  tin-  reaction,  ami  arrivi  'I  :it  the 
conclusion,  which  the  author  considers  as  unreliable  as  that 
mi.  that  the  coball   is  present   i mo 

I     ■   1  Is         l'.\    inr. ms    of   a    I. -11    11 

-     pyrophosphate)    described    in     a    former    com- 
munion cfcrcnce  given),  the  author  considers  thai 
be  has  solved  this  problem.     Un  adding  the  green   solution 
'"i.  1 1"-   former  is   instantly  redi 
i.     By  prodo 
from  know  1  'i  cobalt,  adding  a  known  amount 
of  tin                            .  ami  determining  the  excess  of  the 
latter  with      dine,  the  amount  ol  dten  up  in  the 
oxidatii                                  -id. m.  e  with  the  equation — 
8C0O  +  O      '■'' 

I'll.-    i.nU     difficulty   1-  Jo   of    th implete 

oxidatii  cobalt,  hut  it   wjs  found   that  bj  ridding  a 

t  hydrogen  peroxide  to  the  alk  il 

ami  having  Ii   in  th.    cold,  ;>   continues  I"  1 s-ygen  for 

several      lys,  and  that    when    tin-    composition    becomes 
int,  the  amount  ol  1  remaining  correspond! 


to  the  formula  CojOj.     The  same  result   is  arrived  at  more 

rapidly  by  adding  a  neutral  salt  of  coball  to  a  mixture  of 
hydrogen  peroxide  and  sodium  bi  --.     --  of 

oxygi  then    given   oft   in   a   few  minutes.      It   is 

possible  t"  boil  the  solution  for  several  minutes  without 
causing  its  composition  to  vary,  hat  prolonged  boiling 
causes   the  decolorisation   of  the  I   and  a   deposit   of 

sesquioxide.  I'  is  noted  'hat  the  cobalt  thus  hronght  into 
the  cobaltie  state  is  ten  times  mine  soluble  thau  in  the 
cohaltous  state.      Thi  solution  is   decomposed   by 

soda  even  in  very  dilute  solution,  a  fact  which  appears  to 
lend  some  support  to  the  hypothesis  that  an  aeid  of  cohalt 
:-  pres 

Th.-  author  has  also  determined  the  amount  of  carbon 
dioxide  liberated  in  the  reaction  and  finds  that  each  atom 
of  cohalt  oxidised  corresponds  to  one  molecule  of  liberated 
carbon  dioxide,  He,  therefore,  concludes  thai  the  formula 
given  by  afacConnnell  and  Hones,  which  would  require 
4  molecules,  i-  incorrect.  Taking  intoaccounl  the  read 
with  which  coball  form-  bydrocarbonates  he  considers 
that  the  results  can  he  readily  interpreted  h\  the  reaction 
expressed  in  the  equation — 

2[(CO;iH).,C'o]   -t    II  '  I  II  )..Ci  ill)         21 

The    method   here   employed   for   determining   the    "\ 
taken    up    hy  means  of  the    ferrous    ri  res   a    rapid 

process  fur  determining  cobalt  in  the  presence  of  1. 
and  iron,  for  the  former  is  nol  oxidised  by  the  hydrogen 

peroxide,   and    the     latter   is    not    reduced    h\     the    ferrous 

pyrophosphate     The  liquid  conl  coball  isadded 

to  a  solution  of  potassium  bicarbonate  containing  an  exct  ss 
of  hydrogen  peroxide,  the  liquid  warmed  fur  a  lew  minutes, 
the  oxygen  taken  up  del  rmined  by  meaus  of  the  ferrous 
reagent  and  iodine,  and  the  amount  of  coball  calculated 
froai  the  result.  It  is  statu!  that  the  results  thus  obtained 
are  as  concordant  as  those  given  hy  el  !,  \.  at. 

Copper,  Estimation  of  "       ■  <  M.   Lucas.     Hull.  Soe. 

t'him.  1>'.'S,19,  [16 — 17],  795— 799. 
Thk    author    modifies      Uampe's    method    as    follows: — 
'fin-  Bilver  nitrate  solution    -  m 
from  the  pure  A    to    stand,  and   decanted    into  a 

bottle    of    r.d   glass.     Tin ppi  r,    in    Bheets 

0"  15  mm.  thicl. :  per, 

and  1  grin,  is   subjected   to  the   action  .  of  -ilvcr 

nitrate  Bolution  in  vacuo  for  15  hours  without  shaking. 
lie    residui  ted  on  an  asbestos  filter  and   washed 

with  cold  water,  and  is  again  treated  for  2  hours  in  on 
1    ure  the  absence  of  copper  in  a  soluble  form.     After 

1  filtering  and  washing,  the  precipitate  is  dissolved  in 
nitric  in  id.  the  silver  precipitated  by  bydrochlorio  acid,  and 
the  copper  determined  b)  electrolysis.  Its  weight  multi- 
plied by  1*6811  gives  the  weight  of  cuprous  oxide  in  the 
-ample.  The  copper  may  also  he  colorimctrioall]  esti- 
mated, aud  ilii-  '-  t"  1"-  1  1  the  -mall  ami- 
generally  found.  This  is  applied  t"  a  commei 
sample  and  to  ■<  mel  '•■  by  the  addition  of  ::  per 
cent,  of  cuprous  oxide  t"  molten  1  Bolts 
which  nation  by 
reduction  in  hydrogen   l>\  Uampe's  method.     The  pro 

-  a  negative  result    wi  ipper  prepared 

bi r'i  tin    1  id,  gives    11  accurate  result  when 

applied    to    cuprous     oxide     al -.     and     the     -aim-    result 

whether  copper  ami  cuprous  oxide  are  attacked  separately 
or  simultaneously.  By  varying  "tie  liiion  of  the  ex- 
periment at  a  tunc,  the  author  has  arrived  at  the  following  con- 
clusions, as  to  thi  conditions  tessarj  tor  The 

result-  id'  II. imp.  -  mi  thod  increasi  a-  the  amount  of  copper 
t  mploj  edis  Jiihit 

this  irregularity,  flu-  silver  nitrate  solutionis  reduced  bj 
the  action  of  light  and  becomes  acid  ;  thi-  acidity  cannot  he 
corrected  hy  the    ailditimi  I  l.lition    of 

caustic  -11  la  produce-  irregularities  ;  th.-  use  of  50  per  cent. 

In    results,   the    action    is    t |,,,|. 

[f  metal  -having-  be  employed  instead  of  foil,  the  results 
are  generally  th.-  sami  impossible  t  <  be  certain  the 

surface  i-  free  from  oxide.  It'  the  copper  be  attacked  in 
tin-  |"  ;  neutral  e  ippi  r 

nitrate  and    inivtui.-  with    neutral    silvi  exposed   to 

the  air  and  filtered,  leave  no  ooppet  en  the  filter,  hot  if  a 
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solution  of  neutral  copper  nitrate  be  allowed  to  stanrl  with 
3  grms.  of  precipitated  silver,  on  filtering,  0-003  grm.  of 
copper  remains  after  washing.  Too  low  results  are  obtained 
in  an  atmosphere  of  carbon  dioxide  or  hydrogen.  In  a 
current  of  nitrogen  the  results  are  satisfactory,  and  the 
reaction  is  quickened  by  the  agitation.  If  the  solution 
be  filtered  through  paper  instead  of  asbestos,  copper  is 
always  retained  by  the  paper  and  cannot  be  removed  by 
washing.  The  basic  nitrate  may  be  dissolved  by  hydro- 
chloric and  sulphuric  acids  or  by  ammoiiia;  5  per  cent. 
hydrochloric  acid  dissolves  the  least  silver;  it  should  be 
used  twice, — A.  C.  W. 


Red  Lead,  Assay  of.     Baucher.     Petit  Monit.  de  la  Pharm. 

47,  2651  ;  Pharm.  J.  1898,  61,  [1469],  238. 
Foreign  Impurities. — Ten  grms.  of  the  sample  are  treated 
with  10  per  cent,  nitric  acid  until  all  the  monoxide  is 
dissolved,  and  then  invert  sugar  is  added  to  reduce  any 
dioxide  present.  The  insoluble  residue  is  allowed  to 
settle,  the  liquid  decanted  off,  and  more  nitric  acid-  added. 
The  residue  is  then  washed,  first  by  decantation  and  then 
on  a  tared  filter,  and  finally  dried  at  105°  C,  and  weighed. 
The  insoluble  matter  should  not  amount  to  more  than  1  ■  5 
per  cent. 

Lead  Dioxide. — Ten  grms.  of  the  sample  are  heated  on 
a  sand  bath  for  four  hours  with  500  c.c.  of  10  per  cent, 
nitric  acid.  The  dioxide  is  allowed  to  settle,  washed  by 
decantation,  collected  on  a  filter  and  dried.  The  amount 
present  should  be  from  22  to  24  per  cent. 

Free  Litharge. — Ten  grms.  are  digested  on  the  water 
bath  with  20  grms.  of  normal  lead  acetate  and  200  c.c.  of 
water.  After  settling,  the  clear  liquid  is  decanted  and  the 
residue  collected,  washed  and  dried.  The  loss  of  weight 
indicates  the  amount  of  free  litharge.  Theoretically,  red 
lead  should  contain  no  litharge,  but  commercial  samples 
usually  contain  56 — 40  per  cent.  Red  lead  containing  a 
large  proportion  of  free  litharge  attacks  zinc  with  great 
rapidity  in  the  presence  of  sea-water,  or  fresh-water  rich 
in  ammoniacal  salts. 

Combined  Monoxide. — This  is  determined  by  difference 
from  the  previously  obtained  figures.  Barium  sulphate, 
which  is  often  used  to  adulterate  red  lead,  should  be  tested 
for  in  the  insoluble  residue :  and  lime  and  the  salts  of  other 
metals  in  the  nitric  acid  solution. — A.  S. 

Chrome  Yellow,  Commercial,  Analysis  of.     Willenz.     Bull. 

Assoc.  Beige  des  Chim.  12J  [4],  163  -1U7. 
The  method  of  analysis  proposed  by  Wittstein  (Dingler's 
polyt.  J.  210,  280)  for  estimating  the  adulterants  in  chrome 
yellow,  contains  a  source  of  error  in  that  the  digestion 
with  sodium  carbonate  does  not  completely  decompose 
the  lead  chromate.  Consequently  the  residue  cannot  be 
correctly  assumed  to  consist  solely  of  barium  6ulphate  ; 
in  fact,  pure  lead  chromate  will  leave  as  much  as  49  per 
cent,  of  such  a  residue. 

The  author  finds  that  the  following  method  gives  satis- 
factory results,  even  in  presence  of  the  most  complex  form 
of  adulteration,  viz.,  by  lead  sulphate,  barium  sulphate, 
calcium  sulphate  aud  carbonate,  and  clay. 

One  grm.  of  powdered  substance  is  treated  with  100  c.c. 
of  dilute  (1:20)  hydrochloric  acid  at  a  gentle  heat,  the 
liquid  being  decanted  on  to  a  filter,  which,  together  with 
the  residue,  is  then  washed  with  hoi  water.  The  total 
calcium  is  estimated  in  the  filtrate,  as  oxalate,  and  the 
sulphuric  acid  of  the  calcium  sulphate  is  thrown  down  by 
barium  chloride,  the  amount  of  calcium  present  as  carbonate 
being  taken  by  difference.  The  residue  is  digested  at  the 
ordinary  temperature  with  50  c.c.  of  (neutral  or  slightly 
alkaline)  ammonium  acetate  (sp.  gr.  104)  to  dissolve  the 
lead  sulphate,  which  is  then  estimated  by  evaporating  the 
filtered  solution  to  dryness  in  presence  of  an  excess  of 
sulphuric  acid. 

The  residual  substance  is  then  mixed  with  50  c.c.  of  water 
and  boiled  for  10  minutes  with  25  c.c.  of  potassium  hydroxide 
solution  (112  grms.  of  KHO  per  litre)  to  convert  the  lead 
chromate  into  soluble  potassium  plumbite,  leaving  barium 
sulphate  aud  clay  behind  to  be  separated  by  the  ordinary 
methods. 

The  chromic  -acid  is  determined  in  a  separate  sample, 
by  the  Bunsen  iodometric  method. —  C.  S. 


Nitric  Acid  [in  Waters'],  A  New  Method  of  Determining. 

t..  Bohhg.     Zeits.  Anal.  Chein.  1898,  37,  [8],  498—501. 
The    method   is   based   on   the   double    decomposition   of 
HN03  and  HC1  into  chlorine,  &c.,.and  the  determination  of 
the  chlorine  by  titration  with  K4FeCy6,  according  to   the 
following  equations : — 

2HNO:l  +  6HC1  =  4H„0  +  3CL  +  2N(  >. 
2(K4FeCy6  +  3H20)  +  CI,  =  2KC1  +  K6Fe,Cy,_,  +  6H,(). 

In  testing  water,  for  example,  100  c.c.  are  evaporated  to 
dryness  in  an  Erlenmeyer  flask  placed  on  a  hot  plate. 
After  cooling,  a  few  e.e.  of  pure  concentrated  1I.,S04  are 
poured  down  the  inside  of  the  flask,  and  to  prevent  loss 
of  CI,  a  rubber  stopper,  fitted  with  two  glass  tubes  and  a 
second  stopper  as  shown,  is  at  once  inserted.  The  flask  is 
moved  about  till  all  evolution  of  gas  has  ceased  and  a 
uniform  solution  is  obtained.  The  flask  is  now  held 
obliquely,  and  the  upper  stopper  is  tightly  pressed  iuto  a 
second  flask,  holding  80 — 100  e.c.  of  pure  water,  after 
which  it  is  inverted  as  shown,  so  that  the  water  pours 
into  the  sulphuric  acid  solution.  By  pouring  the  liquid 
backwards  and  forwards  and  shaking  thoroughly,  the  gases 
are  completely  absorbed,  and  the  solution  will  now  give 
the  iodide  of  starch  reaction  strongly  if  any  HXii,  wis 
present  in  the  water.  When  a  quantitative  determination 
is  to  be  made,  the  second  flask  should  contain  instead  of 
pure  water  a  measured  quantity  of  standard  solution  of 
K4FeCy6.3H;,0,  the  excess  of  unoxidised  ferrocyanide 
being    determined    after   the   reaction    by    titration    with 


Fig.  1. 


Pis.  2. 


permanganate.  The  calculations  are  obvious:  3C1  =  IIX(>,. 
Organic  matter  need  not  interfere  with  the  titration  with 
KMn04,  as  the  colour  of  the  latter  disappears  instanta- 
neously when  K4FeCy6  is  present,  whereas  organic  matter 
decolorises  it  comparatively  slowly.  Test  analyses  are 
stated  to  have  been  satisfactory. 

If  the  liquid  to  be  tested  does  not  contain  sufficient 
HO  for  the  tlrst  reaction  to  occur  completely,  enough 
alkali  chloride  must  be  added. — H.  B. 

Boric  Acid,  Estimation    of,    as   Potassium    Bornfluoride. 

Thaddeeff.     Rev.   int:-rn.'Falsific.  H    98;  Chem.  Centr. 

1898,  2,  [4],  314. 
The  boric  acid  or  its  potassium  salt  (about  i  grm.  0f  SUD_ 
stance)  is  dissolved  in  a  little  water  containing  2  grms.  of 
caustic  potash  and  an  excess  of  hydrofluoric  acid.  The 
mixture  is  evaporated  over  the  water  bath,  allowed  to  cool, 
50  c.c.  of  a  solution  of  potassium  acetate  (sp.  gr.  1-14) 
added,  the  whole  shaken,  and  allowed  to  stand  a  few  hours 
in  order  to  dissolve  the  potassium  fluoride  formed.  The 
solution  is  then  treated  with  100  c.c.  of  alcohol  and  left  for 
12 — 14  hours.  The  precipitated  potassium  bororliioride  is 
washed  with  alcohol  and  dried  at  100°  C.  Other  borates 
must  first  be  converted  into  the  potassium  salt  by  treatment 
with  sulphuric  acid  and  methyl  alcohol,  and  leading  the 
vapour  into  a  platinum  receiver  containing  2  grms.  of  caustic 
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potash  and  200  ^rms.  of  water  (8  c.c.  of  sulphuric  acid  and 
of  mi  thvl  alcohol,  added  2 — 3  times,  is  sufficient). 

-  \   8. 

Boru      Icid,   Quantitative  Determination  [onte- 

martini.     (.a/,  chim.  ital.   28,    [I].  344—848;    Chem. 

CVnlr.  1898,  2.  [4],  314. 

Is  ;,,i  articli   published  in   IhS'.i  in  the  Atti  l:.   Accad.  dei 

Lincei  K<  lised  the  method  i  I  '  looch 

I  for  ih    estimation  of  boric  acid.     In  this  method 

tli.-  nor:,    acid   is  set   free    by   nitric  or   acetic   a  id,  and 

com  its  tiniest.!.    The  latter  is  I"!  over  a 

weighed    [uantity   of   lime,   which    ia    then    calcined   and 
I  bed   again.     The    author    has  i   ted    the 

method  of  Rosenbladt,  and   he  also  objects  to  l 
l,r,„ ,  Hi     tates    thai    the   latter    is   complicated    and 

nvenicnt    and   doea   not    yield    such    g 1    results    as 

i       eh's  inctboil. — A.  S 

ORGANIC  CHEMISTRY     Ql    M.1TATIYE. 

Acetylene,    I  'logical    Detection  of.      D.   Vitali.     Holl. 

m.  37,  440-    454  ;  Chem.  Centr.  1898,2,  [9], 

In  all  cases  of  acet)  It  •  Id  be 

bt  for  in  thi    blood  and   the  lungs,     [n  both  casea  il 

ated  by  reason  of  its  great  solubility  in  acetone. 
The  lungs  arc  cautiously  evacuated  and  the  gases  passed 

through  acett In  the  acetone  solution,  the  ai  eti  lene  may 

be    detected    by     ammoniacal    silver   nitrate,  ammoniacal 

coppei  solution,  See.     The  bl I   is  agitated   with  acetone 

and  the  mixture  heated,  when  the  acetylene  passes  over 
with  the  acel ■  vapour,  and  may  be  detected  in  the  dis- 
tillate. If  the  blood  ia  no  longer  fresh,  carbonates  and 
sulphuretted  hydrogen  are  precipitated  bj  iron  sulphate,  so 
that    the}     may    not     interfere   with  As 

acetylene  if  contaminated  with  phosphorus  and  sulphur 
compounds,  these  also  occur  in  the  acetone  solution,  and 
may,    iffer  oxidation   with  chlorine  water,  be  detected  as 

aud  sulphuric  acids. —  A.  8. 

/  ii    /)  .   tufl  .  Detection  of  Arsenic  in,   Usi    of  the 

1/  .  ,  /.  ■  the.     t  i.   Morpurgo     nd   A. 

er.        Oesterr,   < 'In  in.  Zeit.  1,   167  -169;     (hem. 

Centr.  1898,  2,  [7],  8 

'I  in    author*   recommend    the  method   of   Gosio   (Rivista 

d'igicnec  sanita  publ.  Turin  1892)  fot  the  detection  of  verj 

I  quantities  of  arsenic.      \  slice  of  potato  is  fixed  in  a 

tube  by  means  of  a   thin  glass  rod,  so  that  il  can  be 

withdrawn  at   will.     The  whole   is  then   sterilised  and  the 

potato    inoculated   with    oenicillium    breoicauie.      Vfter    13 

bom     -I   IS  '    ,  the  culture  has  developed   luxuriantly.     In 

cond  tube  5  the  dyestufl  to  be  examined  ia 

•  I   with   -  grins,  of  tartar,  triturated   to  a   paste  with 

water  and  sterilised.     The  culture  of  the  nowciV/rum  is  then 

brought  into  the  tube  containing  the  dyestufl,  so  thai  tin- 

I      ito  touches  the  paste.     In  presence  of  arsi  nic  n  i or 

less  intcn  door  is  developed   in  the  "incubator." 

This  >•  i'h  O'OOl   p  i    cent,  of  ai Benic, 

and  aftet   i  hours  with  0"01  per  cent.     This  test  is  superior 

in  sensitiveness  to  Marsh's  test.     With  other  fungi  nlda 

thnn  the  one  named,  some  give  the  P  and 

some  not  at  all. —  v    8, 

Sun        Hi       ion  of    [dulterations  of,     M.  Spi 

c  hem.  /  it.  Hep.  1898,  22,  [69],  212. 

iti  cm  (Sicilian,  Stinco"),  0*5  u i  m.  of 
the  powdered  sumac  ia  mixed  with  5  c.c.  of  an  It!  p.-r 
..lit.  solution  ol  potassium  hydroxide  (sp.  gr.  l  i 
io  gives  onlj  :.  brown  yellow,  which  bee 
lighter  on  dilution  with  water  ;  but,  if  Lentiscus  !••  pn  sent, 
the  solution  becomes  brown  with  n  shade  of  violet,  and 
after  dilation  il    |  a  chestnut  brown.     The  ash  of 

\h  i.i n/ii  (Sicilian,  Bruca),  wherewith  sumac  i- 
..ii.  d  adulterate  I,  contains  30  12  >l  Si  '      II.  nee, 

if  l  arm.  of  sum  boiled   for  half  an  hour  will 

of  water,  and  the  solution  is   filtered,  acidified   with   pure 
acid,   and   mixed    with  barium   nitrate  solution,  the 
pri   ence  of  Tamarix  will   be  indicated  bj  the  turbidity  of 
the  solution— W.  i .    M. 


Lanl,  Detection  of  Cotton-seed  Oil  in,  by  Mean*  if  the 
Phytosterol  Test.  A.  Bomer.  Zeits.  f.  Qntersnchuiur  d. 
Nahr.-  u.  Genussmhtel,  1898,  [8],  544— 552. 

In  previous  communications  i  Z.ii«.  I.  Untersuch.  d.  Nahr.- 
u.  Genussmittel,  1898  the  author  described 

a  method  of  extracting   thi  rol  or  phytosterol  from 

animal  or  vegetable  fats,  and  Bhowed   how,  by   meat 
the  form  of  crystallisation  and  melting  points  of  the  purified 
substance,  it  was  possible  to  detect  a  very  small  percei 
of  cotton-seed   oil   in    Lard.       The    present    paper    deale 
principally  with  the  question  whether  a   determination   of 
the    n  lint  or  of  the  form  of  crystallisation  is  the 

more  reliabli  means  of  identifying  phytosterol.  K.  von 
llaiimci  i  this  Journal,  1898,  7  T  i  ■  suggested  an  improved 
method  of  extraction,  in  which  the  quantity  of  ether 
required  was  reduced  to  a  very  small  hulk,  but  a  second 
saponification  was  necessary.  According  to  the  author, 
if  only  io  grins,  of  the  fat  are  taken,  and  the  crys- 
talline form  of  the  cholesterol,  &c.  determined,  the 
quantity  of  ether  required  is  not  excessive,  and  a  second 
saponification   of  the  orudi  ■■!    is    not  necessary, 

the  presence  of  appreciable  quantities  of  unsapooi- 
fi.ol  fat  is  without  influence  on  the  crystalline  form. 
Moreover,  as  the  author  she.  amplifies  in  the 

present  .ar.it  is  possible  to  detect  by  the  shape  of 
crystals,  the  presence  of  minute  quantities  of  phytosterol, 
when  the  melting  point  ol  the  substance  ia  too  near  to  that 
of  pure  cholesterol  to  permit  of  any  differentiation,  tin 
the  other  hand,  the  melting-point  is  considerably  affected  by 
the  presence  of  traces  ol  impurities.  Hence  the  c 
is  arrived  at,  that  a  determii  the  crystalline  form  of 

the  product  is  more  reliable  than  a  determination  of  it- 
melting  point.  This  conclusion  i-  home  out  by  the  results 
of  a   series  of    expel  mi  mixtures  of  known  com- 

position, from  wbieh  it  appeal-  that  undei  favourable  con- 
dition- a-  little  a-  i  or  -  per  cent  of  cotton-seed  oil  cat 
detected  in  this  way  in  lard  and  3  to  i  per  cent,  in  any 
case;  and  hence  the  author  asserts  that  the  test  is  more 
sensitive  and  generally  applicable  than  any  other  yet 
prop..-.. I. — C.  A.  M. 

Aldehydes  in  Alcohol,  Detection  oj  Different,  by  Means  of 
Phenols,  Barbet  and  Jandricr.  Ann,  (him.  anal.  appl. 
1896,  [I],  885;  Chem   Centr.   1897,  2,  [8],  986. 

Two  cc.  "f  strong  alcohol  are  added  to  a  few  centigrams  of 
phenol  in  a  test  tube,  and  I  c.c.  of  pur.  sulphuric  acid 
allowed  to  ilo\\  down  the  side  <>t  the  tube.  Different  colour 
reactions  are  formed,  according  to  the  kind  of  aldehyde 
present,  in  both  the  alcohol  c  and   acid  layers.     The  colour 

also  often  changes  on   mixing  the  layers.     Hydroqui a 

an.l  0-naphthol  arc  especially  suitable  as  reagents  for 
aldehydes,  the  former  gi*  iug  an  orange  coloration  :  and  the 
I. itt.  i  a  carmine  red  with  benznldehyde,  and  a  yellow  colour 
with  greenish  fluorescence  with  other  aldehydes  (limit  of 

sensitiveness  t.u   acctaldebyde,  l   in   2 [be  author 

mmende  phloroglueinol  a-  group   reagent.     These  re- 
actions  arc   serviceable   for   the  >t 

aldehydes.     By   applying  the   reacti inversely,  phenols 

ma\  be  detected  bj   m  phenol  giving  a 

h.  li  .trope  colour  with  acrolein,  o-miphthol  a  red  violet  with 
furfural,  and  fl-naphthol  a  ear  mine  red  with  bcnzaldehyde. 
If  the  s  ilphuric  acid  used  contain  nitron-  compounds,  ■ 
colour  reaction  ia  obtained  directly  with  phenol. — A.  8, 

Aldehydet  in    Alcohols,  n   Xcir   Hetietion  for   Detecting, 

( I,  Utrati.    Bu  ute  din  linear.  -.  i.  1898,  V, 

'I'm  author  uses  Barbel  and  Jandrier's  (see  previous 
abstract)  reaction.  He  no*.-  2  c.c.  ..t  the  alcohol  with 
0*2  c.c.  ol  the  reagent,  aud  adds  gradually  down  the  side 
of  the  sloped  test  lube  I  c.c.  ol  sulphuric  acid.  Besides  the 
phenols    mentioned    by    Barbel    and    Jumlrier   the   author 

imends  the  following  reagent-      Orcin,  with 
hyrle  yellow,  with  furfural  yellow-brown;   Phcnylhydrazint 
hydrochloride,  with  formaldehyde  green,  afterwards   1. right 
brown,  with  furfural   green,  with   beuialdehyile  I. mwn  n 
Antipyrine,  weak   yellowish  rose   with  all  aldehydes  Bave 
formaldehyde    and    acelaldehv dc ;      Vanillin,    brown    with 
pure  alcohol,  with   bentaldehydc   a  brownfgrey,  vanish 
on  addition  of  water,  with  formaldehyde  and  acetaldehyde 
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a  splendid  lilue  precipitate;  Codeine  (one  drop),  with 
formaldehyde  yellowish  violet,  with  acrolein  green ; 
Brneiue,  with  benzaldehyde  violet,  appearing  gradually  ; 
Morphine  hydrochloride,  with  formaldehyde  violet,  with 
nicthylal  heliotrope ;  o-Monochlorophenol,  with  formalde- 
hyde or  acetaldehyde  a  fine  rose,  with  furfural  a  splendid 
violet;  o-Naphthoic  acid,  with  formaldehyde  yellow- 
brown,  with  valoraldeliyde  (after  half  an  hour)  yellow,  with 
acrolein  fine  yellow  with  green  fluorescence. — J.  T.  D. 

Furfural  in  Beer,  Occurrence  and  Detection  of.     C.  Heim. 
Zcits.  fur  d.  ges.  Brauwesen,  21,  [21],  258 — 260. 

Referiuno  to  the  test  proposed  by  Windiseh  (this  Journal, 
1898,  593),  the  author  states  that  its  delicacy  may  be 
increased  by  omitting  the  first  addition  of  hydrochloric  acid 
and  by  using  less  acid  than  is  necessary  to  dissolve  the 
aniline,  the  drops  of  which  then  become  stained  from  rose- 
to  deep  cherry -rtd  according  to  the  proportion  of  furfural 
present,  whilst  the  rest  of  the  aqueous  liquid  remains 
colourless.  In  this  case  the  aldehjde,  being  more  soluble 
in  aniline  than  in  water,  is  extracted  by  the  former,  arid  is 
converted  into  furaniline  chloride  by  the  added  acid.  This 
reaction  will  reveal  furfural  when  in  as  small  a  proportion 
as  1  ;  1,(X>0,000. 

That  distillation  or  the  action  of  yeast  is  unnecessary  for 
the  elimination  of  furfural  i-  shown  by  the  fact  that  aqueous 
solutions  of  1  :  100,000  and  1  :  1,000,000  entirely  lose  their 
furfural  content  on  exposure  to  the  air  for  six  to  ten  days, 
probably  by  oxidation  into  pyromticic  acid. — (  .  S. 

Formaldehyde,  The  Recognition  of.     1).  Vitali.     Boll. 
Chem.  Farmac.  1S98,'37,  321. 

If  to  a  weak  solution  of  formaldehyde  an  equal  bulk  of  a 
4  per  cent,  solution  of  a  phenylhvdrazine  salt  be  added,  a 
white  cloudiness  occurs,  gradually  becoming  yellow,  and 
after  some  hours  yellowish-red.  The  turbidity  occurs  at 
once  in  a  1  per  cent,  solution  of  formaldehyde,  while  in  a 
solution  containing  1  part  in  100,000,  it  appears  after  two 
or  three  hours.  The  amorphous  solid  which  settles  out  is 
soluble  in  alcohol,  and  can  be  obtained  in  rhombic  tables 
by  evaporating  this  solution.  If  the  mixture  of  formalde- 
hyde and  phenylhvdrazine  solution  be  allowed  to  evaporate  to 
dryness,  and  the  washed  residue  taken  up  with  alcohol,  the 
yellow  solution  reduces  a  drop  of  gold  chloride  and  gives  a 
greenish  liquid,  which  is  reddened  by  sodium  hydroxide  solu- 
tion. If  the  mixture  of  formaldehyde  and  phenylhvdrazine 
solution  be  mixed,  immediately  on  the  appearance  of  the 
turbidity,  with  sodium  hitroprusside  and  sodium  hydroxide, 
a  splendid  blue  colour  is  struck.  This  reaction  can  be  used 
to  detect  formaldehyde  in  the  presence  of  acetaldehyde,  if 
the  latter  be  net  present  in  too  great  quantity,  as  acetaldehyde 
gives  no  colour  under  the  circumstances. — J.  T.  D. 

Quinine.  Detection  of.      ¥..  Pollacci.      Gaz.   chirn.  ital.  28, 
[1],  391—394:  Chem.  Centr.  1898,  2,  [5],  386. 

In  the  detection  of  quinine  by  the  "  thalleoquinine  "  test, 
the  author  uses  lead  peroxide,  instead  of  other  oxidising 
agents.  0-01  grm.  of  the  sample  is  treated  with  1  c.c.  of 
water  and  2  drops  of  sulphuric  acid,  when  the  characteristic 
fluorescence  is  produced  in  presence  of  quinine.  If  a  piece 
of  lead  peroxide  is  added,  the  mixture  warmed  with  agitation, 
then  2 — 3  c.e.  of  water  added,  allowed  to  settle,  and  then  an 
upper  layer  of  ammonia  added,  an  emerald  green  ring  is 
produced  in  presence  of  quinine. — A.  H. 

Orange  Oil  am!  Bergamot  Oil,  Adulteration  of,  with  Oil 
of  Turpentine  ;  New  Method  for  the  Detection  of.  G. 
Mancuso-Lima.  Staz.  sperim.  agric.  ital.  31,  244— 248  ; 
Chem.  Centr.  1898,  2,  [9],  585. 

The  author  disputes  the  criticism  of  T.  Leone,  who  has  stated 
that  his  method  for  the  examination  of  lemon  oil  for 
adulteration  with  oil  of  turpentine  (this  Journal,  1898, 
382),  is  useless  and  erroneous. 

It  is  stated  that  the  same  method  may  he  used  for  the 
detection  of  adulteration  of  orange  oil  with  oil  of  turpentine* 
except  that  in  this  case  the  increase  of  the  polarimetric 
reading  only  amounts  to  about  +  6°.     For  detecting  the 


adulteration  of  bergamot  oil  with  oil  of  turpentine,  the  oil 
is  saponified  in  the  cold  with  a  limited  quantity  cf  alcoholic 
potash,  poured  into  water,  the  unsaponifiahle  oil  collected, 
dried,  and  distilled.  A  comparison  of  the  rotating  powers 
of  the  unsaponified  oil,  and  the  saponified  and  distilled  oils, 
furnishes  data  for  the  detection  of  adulteration A.  ,S. 

Edible  Oils,  Adulteration  if:  Examination  for  Cotton-seed 
and  Sesame"  Oils.  1'.  Jean.  Ann.  (  him.  anal.  appl.  3 
217—219;  Chem.  Centr.  1898,  2,  [9],5S4. 

The  silver  nitrate  reaction  discovered  by  liecchi  (this 
Journal,  1889,  63),  and  modified  by  Tortelli  ami  Kuggeri 
(this  Journal,  1898,  607),  is  stated  not  to  be  so  certain  for 
the  detection  of  cotton-seed  oil  as  the  method  of  Halphen 
(this  Journal,  1S'J7,  1045).  The  author  considers  that  with 
the  modern  method*  of  oil-adulteration,  in  which  mixtures 
of  oils  are  frequently  used,  the  only  possible  way  of  detecting 
adulteration  is  by  means  of  the  oleorefractometer  and  by 
specific  gravity  determinations.  It  i*  shown  that  neither 
Tortelli  and  Kuggeri's  nor  Halphei's  methods  meet  with 
success  in  concentrating  the  reducing  and  chromogenic 
bodies  in  the  liquid  fatty  acids;  and  the  methods  of  detect- 
ing cotton-seed  and  sesame  oil;-  by  means  of  the  total  acids 
set  free  in  presence  of  petroleum  ether  is  stated  to  be  simpler, 
quicker,  and  sufficiently  accurate. — A.  s. 

ORGA NIC  CHEMISTRY.— QUALITATIVE. 

Carburetled  Water  Gas,  The  Chemical  Composition  and 
Technical  Analysis  of.  E.  H.  Earnshaw.  J.  Franklin 
Inst.  1898,  146,  [3],  161—176. 

The  constituent  gases  of  coal  gas  and  water  gas  are  the 
same,  but  their  relative  proportions  in  the  two  mixtures 
vary.  The  following  arc  the  results  of  actual  analysis  of 
representative  samples : — 


Benzene     H 'T'      Carbonic     Hydro-    Marsh 
Vapour.     "-,,,',"      Oside.         gen.        Gas. 


Coal  gas,  percent. 
AVater  gas      „ 

o-.-.ii 
o-o 

4-25 
12-8 

S'O-t 
3l'7 

47-01 
32-4 

36-02 
139 

Higher       Carb  mic 
Faratfius.  '      Acid. 

Oxygen. 

i 

Nitrogen. 

Coal  gas,  per  cent. 
Watergas 

0  00 

2-1 

1-60 
2'7 

: 

39 

2-16 

3'8 

The  presence  of  notable  quantities  of  paraffins  other  than 
marsh  gas  in  water  gas  involves  modification  of  the  ordinarv 
methods  of  analysis,  which  presuppose  that  marsh  gas  is 
the  only  paraffin  present,  Hempel's  scheme  is  followed  so 
far  as  absorbable  constituents  are  concerned.  The  vapours 
of  benzene  are  first  absorbed  by  agitating  the  gas  over 
mercury  with  1  c.c.  of  alcohol,  previously  saturated  for  less 
easily  absorbable  constituents.  The  alcohol  vapour  is  then 
absorbed  by  1  c.c.  of  water.  Carbon  dioxide  is  absorbed 
by  potassium  hydrate,  and  the  heavy  hydrocarbons  by  a 
saturated  aqueous  solution  of  bromine,  the  vapours  of 
which  are  afterwards  absorbed  by  potassium  hydrate. 
Oxygen  is  absorbed  by  phosphorus,  which,  however,  does 
not  act  in  the  presence  of  heavy  hydrocarbons.  If,  there- 
fore, white  vapours  of  phosphoric  acid  are  not  observed, 
the  gas  should  he  passed  again  into  the  bromine  solution. 
Carbonic  oxide  is  absorbed  by  animoniacal  or  hydrochloric 
acid  solution  of  cuprous  chloride,  of  which  that  last  used 
should  be  a  perfectly  fresh  solutiou.  Even  with  this 
precaution  about  0'5  per  cent,  of  carbonic  oxide  usually 
remains  nnabsorbed  and  is  determined  iater.  The  residual 
gas  contains  hydrogen,  carbonic  oxide,  nitrogen,  marsh  gas, 
and  higher  paraffins,  of  which  the  only  one  may  be  assumed 
to  be  ethane.  A  portion  of  this  mixture  is  exploded  with  a 
measured  volume  of  air,  the  contraction  is  ascertained,  and 
the  carbonic  acid   formed  and   the  excess   of  oxygen  are 
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determined  by  absorption,  and  the  volume  of  residual 
nitrog  il.     The  equations  an-  :— 

H  OH  -  ''".)  +  2i(C,H«) 

■  mcacid  i..ru  ll. 

(3)  ];.      ■  tin-  volume  of   air 

Equation    (:i )    therefi  'lie   volume  of  nitrogen   at 

.but  two  more  equations  are  needed  for  the  solution 
of  equations  I  1  |  and  (2),  which  contain  four  unknown 
quantities.    To  econd  portion  of  the  gaseous 

mixture  is  mixed  with  aii  and  banted  over  palladium  black, 
and  the  contraction  and  the  carbonic  acid  formed  .ire 
measured.  This  method  of  fractional  combustion  burns  the 
hydrogen  and  earl  onic  oxide,  but  leaves  the  marsh  gas  and 
other  paraffins  unaltered.    Therefore — 

fi    i  =  !(H,)  +10 

Carbonic  acid  formed 

These  two  equations  therefore  give  the  figures  for  carbonic 
le  and  hydrogen.     Assuming  that  the  same  quantity  of 
the  gaseous   mixture  was  used  in  both  the  explosion  and 
combustion,  the  difference  in  the  contraction  in  the  two 
es  will  be  found  by  subl  from  (1),  and  will  be 

•jm  II.:        j   m    II   '.    which     ina\     be    designated     no. 

larly,  the  difl te  in  the  carbonic  acid  formed  will 

be  (I  M.i  and  may  be  designated  (6).     Then 

the  ethane  will  be  equal  to     "     "",  and  the  marsh  gas  to 

-  becked    by  the  following 


2/1  -  6 


.1 
equation  :  — 

(Vol.  of  gaseous  m  itun  taken)      'II-.-  N.  '  CO 

Kven  if   higher    paraffins  than  ethan  ent,  the 

Dlume  of  paraffins   found  by  this  method  of  analysis 

will  be  correct.     A  comparison  of  the  results  of  an  analysis 

■bove  method  with  those  which  would  be  obtained 

same  sampli  "l  gas  bj  the  more  co n  methods 

shows  its  superiority.     The  comm ithodsare:   ill  the 

rombustion  over  pi  omitted,  and  the  hydrogen  is 

lal  to  the  difference  between  twicethe  volume 
id  formed  and  the  amount  of  the  contraction  : 
and  (-J)  Hempel's  method,  in  which  the  hydrogen    - 

mined  by  combusti oi  palladi and  the  marsl 

taken  as  equal  to  twice  the  difference  betw 

contraction  on  expl  'l  the  contraction  due    to  the 

hydrogen.     Both  these  methods  assume  that  marsh  gas  is 

Ij  paraffin   present,  and  that   the  carboni    oxide  has 

mpletely  absorbed.    The  results  for  the  same  sample 

be  :  — 


■-  / 

|  = 

11-70 

11  ;o 
11-70 

c  -J 
[•70 

I 

— 

- 

— 
- 

Bj  tl  i 

By     tin-     method     in") 
■  hfeh    t  be 

nth)  C 

0'40 

I'Tl 

B     M 

•• 

S 

— 

e 

c 

0 

M 

o 

£e 

u-.-.n 

2IS 

li\    the  in-i)i. -i   in 
buttlon  <•*• i 

The  heating  ralne  of  illuminating  gas  could  be  calculated 

•  1_\   from  ii-  analysis  "ere  the  nature  a 
illumiuunts,"  or  hydrocarbons  removed  by  bromine,  known 


with  certain!  v.  The  average  composition  of  these  hydro- 
carbons may  be  found  thus:  —  A  sample  of  the  gas  from 
which  the  benzene  vapours  and  carbonic  aeid  have  been 
abstracted  i-  nixed  with  excess  of  air  and  exploded,  and 
the  contraction  and  the  amount  of  carboni.  aeid  formed  are 
observed.  If  the  gas  is  then  anal]  ied  by  the  method  already 
described,  the  contraction  due  to,  and  the  carbonic  acid 
formed  by,  the  fixed  illuiuinants  can  be  readily  found  In- 
difference. Then,  if  «  =  th  in  due  to,  and  6= the 
carbonic  acid  formed  by,  x  volumes  of  the  fixed  iUuminantSg 
of  which  the  average  composition  is  represented  by  the 
formula  (_'„  II,„,  then  the  following  equations  give  the 
values  of  n  and  m  :  — 

,„    -    4  «•  "  "I 

.r 

h 
M     =    — 

x 

By  this  mean-  the  fixed  illuminants,  which  formed 
1 1  •  7(1  per  cent,  of  the  sample  of  gas  of  which  the  anal]  - 
given  above.  Mere  found  to  have  the  average  composition 
1  ll  ,  which  approaches  closely  to  the  composition  of 
olefins  (CnHjaO  and  therefore  for  practical  purposes  the 
tixed  illuiniiiant<  in  this  gas  might  be  regarded  a-  olefins. 
l-'rom  the  formula'  by  which  the  proportions  of  m.irsh 
and  ethane  were  calculated  it  v\a-  computed  that  the 
average  composition  of  the  paraffins  was  '  ,.  ll,,.,.  trorn 
Thomscn's  formula:  for  the  calculation  Ol  the  heat  of 
combustion  of   hydrocarbons,  the  heat  of  combustion 

be  found  t"  be  «  I  757 1  ■•  7u] 
B.T.U., and  per  cubic  fool  of  paraffins  [»  (757)  +  ! 
B.T.U.  The  average  heating  value  of  olefins.  I 
would  therefore  be  2,285  B.T.U.  per  cubic  foot,  and 
that  of  paraffins,  < ',  .11,,,  =  l.-J.'i"  B.T.U.  per  cubic  foot 
Translating  Thomsen's  figures  for  the  heating  values  of  the 
constituents  of  illuminating  gas  into  English  term-,  the 
beating  value  of  one  cubic  fool  of  water  gas  of  the  composi- 
tion Bhown  in  the  last  analysis  mny  be  deduced  thus 
(the  temperature  of    the  product-  of  eoinbu-tioti  is  asjSU 

to  be  is  CO  :— 


IOII1I. 

Vullle 

in   I:    1    1  .  -  per 

nil . 

1 

O'OOtf                :<siV7-* 

—       15"i 

II      

Printline  i         ll      , 

i  tabonic  acia,  '  *  >. 

0-1170 

o-:i.-,:,7 
n- 1 1..:. 
0-0270 
O'OOU 
0'0218 

S28'8 
•      UfiO'O 

=    M 
=     ll 
=     U 
181-8 

[•0000 

The  heating  value  of  the  gas  was  there'.  B.T.U.'s 

per  cubic  foot — .1     L  B. 

St nii-Wui>U<n  Tt.tttlf  Fabric*,  Examination  of.     8,  K'aptT. 
M.  Text  1898,  IDS ;  Analyst,  1898,  23,  [*70],  284. 

-r.iie-    thai    all    the   methods    now    in    use   for 

determining  the  proportion  of  cotton  and  wool  in  a  mixture 

he   therefore  recommends  the  following 

-The  fat   i>  determined  by  extracting  5  gnns.  of 

the  sample    with   ether.     The   residue   is   introduced    into 

boiling  dilute  hydrochloric  acid  (3  of  aeid  to  loo  of  water) 

and  ihe  mixture  well  stirred  for  .'m  minutes,     The  material 

is  then   boiled  with  water  fir  IS  minutes,  washed  free  from 

aeid,  dried  for  two  hours  at  100    I    .  and  left  exposed  to  the 

aboct  IS  hi  weighing,  in  order  thai   the 

fibres  ma]  absorb  their  original  content   of  moisture.    The 

lit  gives  the  amount  of  weighting 
colouring  matter,  &c.  This  treatment  also  removes  certain 
natural  constituents  of  the  wool  and  cotton,  whilst  the  fibres 
themselves  are  nlightl;  attacked.  The  residual  fibre-  are 
separated  by  boiling  with  250  c.e.  of  water  containing 
.".  ■_' r r 1 1 - .  of  i  au-tie  so, la.  The  cotton  which  i-  left  unattached 
is  tillered  off,  washed  with  a  litre  of  water,  then  with  half  a 
litre  of  water  acidulated  with  hydrochloric  acid,  and  finally 
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with  water  until  free  from  acid.  It  is  dried  for  two  or  three 
hours  at  100°  C,  exposed  to  the  air  for  about  12  hours,  and 
weighed.  The  amount  of  cotton  fibre  thus  found  is  corrected 
by  the  addition  of  4-  J  per  cent.,  this  correction  being  based 
on  the  action  of  caustic  soda  on  pure  cotton  wool. — A.  S. 

Tannin,  Estimation  of.     L.  Vignon.     Comptes  Rend.  127 
[8],  369. 

The  process  is  based  on  the  fact  that  tannin  is  completely 
absorbed  from  an  aqueous  solution  by  boiled-off  silk  (soie 
dicreusee)  at  a  temperature  of  50°  C.  in  four  or  five  hours  : 
5  grins,  of  silk  are  used  per  100  c.c.  of  solution,  which 
should  only  contain  0- 1  grm.  of  tannin. 

The  estimation  is  made  by  difference,  weighing  the  extract 
before  and  after  the  absorption  by  silk,  in  a  similar  manner 
to  the  present  method  with  hide  powder.  The  author  states 
that  titration  by  permanganate  forms  the  most  exact 
method ;  in  this  case  the  difference  is  converted  into 
tannin  (gallo-tannic  acid)  by  applying  Neubauer's  equivalent 
(1   c.c.  of  permanganate  solution   (3,164  grms.   per    litre) 

;'  '   *  =  0-0041  j.">  grm.  of  pure  tannin. 

Comparative  results  of  the  following  methods  are  given: — 

(1.)  New  method  (absorption  by  boiled-off  silk,  titration 
by  permanganate). 

(2.)  Ainu'  Girard's  method  (absoption  by  fiddle-string, 
titration  by  permanganate). 

( 3.  i  Sisfej  's  method  (precipitation  of  tannin  by  ammoniacal 
acetate  of  zinc). 

(4.)  New  method  (absorption  by  silk;  extracts  weighed). 

(5.)  Aimc  Girard's  (absorption  by  fiddle-strings,  extracts 
weighed). 


Percentage  of  Tannin. 

Sumac. 

20  gnns.  leaves 

per  1,000  e.o. 

Galls. 

10  grms.  per 

1,000  c.c. 

16-34 

16-34 
16-27 

lil'lii 
16-50 

„      s 

52-03 

„       5 

53-10 

For  the  permanganate  titration  the  author  uses  1  litre  of 
distilled  water,  50  c.c.  of  indigo  carmine  (20  grms.  per 
1,000  c.c),  50  c.c.  of  tannin  solution,  and  10  c.c.  of  H„S04. 

The  method  presents  the  following  advantages  : — The 
absorbent  used — riz.,  boiled-off  silk — is  easily  obtained  in  a 
state  of  purity  ;  it  is  homogeneous,  regular,  unalterable,  and  is 
easily  handled  and  weighed.  Fiddle-strings,  on  the  contrary, 
require  a  long  preparation  ;  hide-powder  contains  soluble 
organic  matter,  and  its  parity  cannot  be  guaranteed. 

The  colours  of  the  silk  after  the  absorption  may  be  used 
to  compare  the  degree  of  coloration  of  different  tanning 
materials.*— J.  T.  W. 

Tannic  Acid,  A  Practical  Method  for  the  Analysis  of. 
P.  Wilhelm.  Eev.  Gen.  des  Mat.  Col.  1898,  2,  [20], 
307—308. 

This  process  is  designed  for  the  purpose  of  ascertaining 
the  practical  value  of  tannic  acid  from  the  point  of  view 
of  its  application  in  dyeing  and  printing.  The  following 
solutions  are  necessary : — 

(a)  Solution  of  Methylene  Blue  containing  12-5  grms. 
of  Methylene  Blue,  free  from  zinc,  dissolved  in  distilled 
water,  the  solution  being  made  up  to  one  litre  and  filtered. 

(6)  Solution  of  tannic  acid  containing  19-6  grms.  of 
tannic  acid  dissolved  in  distilled  water,  the  solution  being 
made  up  to  one  litre. 

Mode  of  Working. — To  20  c.c.  of  the  Methylene  Blue 
solution,  contained  in  a  beaker,  are  added  10  c.c.  of  ammonia 
solution   (containing   100  grms.  of  12-5  per  cent,  ammonia 

•Xote. — Boiled-off  silk  may  be  prepared  from  raw  silk  by  boiling 
20  grms.  of  the  latter  in  500  c.c.  of  water  containing 50  grms.  of  white 
soap,  for  30  minutes;  rinse  well  ami  wring  out,  and  repeat  the 
operation  in  afresh  bath;  after  the  second  boiling,  wring  and  rinse 
thoroughly  in  distilled  water  to  get  rid  of  all  soap. 


per  litre).  The  solution  of  tannic  acid  is  then  run  into  this 
mixture  from  a  burette  until  all  the  Methylene  Blue  has  been 
precipitated,  which  is  ascertained  by  spotting  a  piece  of  filter 
paper  with  a  drop  of  this  solution  and  noticing  when  the 
blue  halo  which  surrounds  the  deep  central  nucleus,  due  to 
the  precipitate  formed,  entirely  disappears  and  gives  no 
further  colour  with  a  drop  or  two  of  tannic  acid  solution. 
The  mean  of  a  few  trials  gave  5  c.c.  of  pure  tannic  acid 
solution  (19-6  grms.  per  litre)  as  the  amount  necessary  to 
precipitate  all  the  Methylene  Blue  ;  that  is,  10  grms.  of 
pure  Methylene  Blue  (the  Methylene  Blue  employed  con- 
tains about  80  per  cent,  of  the  pure  product)  are  precipitated 
by  4-9  grms.  of  pure  tannic  acid,  which  is  in  accordance 
with  theory. 

Having  thus  determined  the  amount  of  pure  tannic  acid 
necessary  to  precipitate  a  certain  amount  of  Methylene 
Blue,  we  can  easily  find  the  value  of  any  sample  of  tannic 
acid  in  a  similar  manner.  However,  when  the  solution  of 
tannic  acid  is  very  dilute,  it  is  better  to  concentrate  it,  in 
order  to  obtain  more  exact  results.— J.  E.  H. 

Indigo  on  Cloth,  Estimation  of.     A.  Binz  and  F.  Rung. 

Zeits.  angew.  Chem.  1898,  [39],  904—905. 

Ix  order  to  establish  the  applicability  of  the  glacial  acetic 

acid  method,  a   comparison  of  this  with  a  modification  of 

Kenard's  hydrosulphite  method  was  made. 

The  Hydrosulphite  Method.— The  sample  was  heated 
with  hydrosulphite  solution  on  the  water-bath  until  the  cloth 
was  completely  decolorised.  The  solution  was  then  washed 
out  with  hot  water  and  the  cloth  left  behind  in  the  vessel. 
As  the  indigo-white  solution  is  retained  tenaciously  by  the 
cloth,  2  •  5  to  3  litres  of  hot  water  are  required  to  wash  out  even 
a  few  decigrams  of  the  dyestuff.  By  conducting  a  current 
of  air  through  the  solution  the  indigo-white  was  oxidised 
and  the  indigo  was  collected  on  a  weighed  filter. 

The  Glacial  Acetic  Acid  Method. — Brylinski's  method 
(this  Journal,  1898,  609)  was  followed,  but  instead  of  filter- 
ing after  the  extraction,  150  c.c.  of  ether  was  added  to  the 
extract ;  the  indigotin  remains  suspended  in  the  upper  layer 
of  ether,  and  this  was  separated  from  the  lower  layer"  of 
aqueous  acetic  acid.  The  ethereal  suspension  was  found  to 
filter  well,  and  was  then  washed  with  alcohol  and  ether. 
(Suitable  quantities  for  extraction  are:  10  grms.  of  fabric, 
150  c.c.  of  glacial  acetic  acid,  and  wash  out  with  300  c.c.  of 
water.) 

From  the  table  of  results  given  it  can  be  seen  that  the 
glacial  acetic  acid  method  leads  to  higher  results  than  does 
the  other  method.  This  may  be  due  to  the  reduction  by 
hydrosulphite  going  too  far ;  and  experiments  have  been 
made  which  prove  that  it  is  not  due  to  the  indigo  being 
mixed  with  an  acetyl-cellulose  (produced  by  the  action  of 
the  acetic  acid  on  the  fabric),  for  this  is  easily  soluble  in 
ether,  and  would  therefore  be  washed  out. 

In  the  opinion  of  the  authors  the  acetic  acid  method  is 
the  best  yet  proposed. — J.  McC. 

Formic  Acid,  Determination  of,  in  Presence  of  Acetic  Acid 
and  of  Easily  Otidisable  Organic  Substances.  A  Levs. 
Monit.  Scient.  12,  Sept.  1898,  632—63.3.  (See  this  Journal. 
1898,  804.) 

The  author  finds  that  mercuric  acetate  is  reduced  to 
mercurous  acetate  by  the  action  of  formic  acid,  1  mol.  of 
acid  being  required  for  1  mol.  of  acetate.  Mercuric 
formate  is  probably  first  produced  with  liberation  of  acetic 
acid  ;  the  former  then  decomposes  into  mercurous  formate, 
formic  acid,  and  carbon  dioxide,  and  finally  the  mercurous 
formate  reacts  with  the  acetic  acid  to  form  mercurous 
acetate.  By  allowing  mixtures  of  solutions  of  mercuric 
acetate  and  formic  acid  to  remain  for  some  time,  or  by 
boiling  until  crystals  appear  on  the  surface  and  then 
cooling,  mercurous  acetate  crystallises  out  in  lustrous  white 
scales  :  in  presence  of  acetic  acid,  alcohol,  or  aldehyde  the 
crystals  are  denser  and  more  granular.  According  to  the 
author  there  are  probably  two  forms  of  crystals,  of  which 
one  contains  a  certain  quantity  of  water.  This  reaction 
may  be  used  to  determine  formic  acid  in  presence  of  acetic 
acid  as  follows.  The  acidity  of  the  solution  to  be  tested  is 
first  determined.     If  it  contain  only  a   small   quantity   of 
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formic  and  a  lar^.-  quantity  of  a  ■••tie  acid,  it  is  dilated  with 
water  until  only  about  20  to  30  jilt  c.-nt.  of  acid  i-  present  : 
if,  however,  the  proportion  of  formic  ;ici<t  amount  t<>  l  in 
20  of  acetic  acid  or  more,  it  i-  dibit.-. I  bo  a-  t..  contain 
about  ■-'  per  cent  of  acid.  To  10  c.r.  of  the  solution,  20 
t..  .'i0  c.c.  of  a  20  per  c.-nt.  solution  of  mercuric   ai 

then  added,  the  mixture  made  up  to  I .c,  and  boiled  For 

seven  t..  >-ii_'lit  minutes.    I  fnless  a  tate 

is  used,  the  mercurous  impos.       After 

g  and  standing  over  night,  the  crystalline 
iv  filtered  off  on  to  glass  wool,  'lie  filtrate  being  used  for 
wanning  the  last  portions  from  the  vessel,  drained,  washed 
four  or  five  times  with  a  mixture  of  alcohol  (95  )  and 
2  pel  cent,  by  v.. him.-  of  glacial  acetic  acid,  ihen  two  or 
times  with  alcohol  alone,  and  finally  with  anhydrous 
ether.    After  drying  in  the  air —  or,  betl  turn   -the 

mas-  is  dissolved  in  nitric  acid,  dilated  with  an  equal  volume 

of  water  as  rapidly  as  | ible,  l  •  avoid  a  slight  precipitation 

of  mercury,  which  disappears,  however,  on  standing.  Tlie 
solution  is  mad.-  up  t..  a  suitable  volume;  10  c.c. 
diluted  largely  and  then  precipitated  by  a  slight  excess  of 
>.. .Hum  chloride.  The  mercurous  chloride  is  filtered, 
nd  dried  at  100  .  care  being  taken  nol  to  prolong 
the  di  %  ing  1"  yond  the  minimum  time  necessarj .  ;i>  eveu  at 
100    there  o      bj  volatilisation.     Finally  tin- 

weight   of  mercurous  chloride    -   0-097i  the  corre- 

sponding amounl  of  formic  acid. 

Accurate  results  are  obtaining  even  with  a  mixture  of 
90  pi  r  cent,  ..f  acetic  acid  and  l  per  cent,  of  formic  acid. 

When  alcohol  i-   present  with  formic  acid,  the   solution 
is  diluted  so  as   to  contain  !   to  9  per  cent   of  acid,  and 
Iding     mercuric  acetate,  8  c.c.   of  glacial   acetic 
acid  are  added  to  prevent  precipitation. 

Methylic  and  etbylic  alcohols  and  tlu-ir  aldehydes  do  not 
interfere  with  the  reaction.  The  method  is  suitable  for  the 
determination  of  small  quantities  of  formie  acid  in  certain 
ill  spirits,  for  the  detection  of  adulteration,  for  the 
determination  of  formic  acid  in  the  "  formol  "  of  i  omn  ■  i 
and  E  mation  of  formaldehyde  aftei  oxidation. 

— K.  W.  W. 

Fat*,    Determination  of  the   Aeh   of.     A.    Dclecoeuilleric. 

Bev.  Pharm.de  Flandres,  5,   65;  Pharm.  J,   1898,  61, 

[1469],  217. 
Tin  following  simple  method   is  recommended    for  buming 
off  fats,  previous  to   incineration,  in  the  ash  determination. 
A  ... .  ol   the  tat   is  melted  in  a  platinum  di-h, 

ami  a  small  filter-papi  r,  frei   from  ash,  i-  folded  in  four  and 
placed  upi  i(  lit  in  the  melted  fat     The  paper  i-  then  lighted 
and  Berves  as  a  wick,  the  fat  being  quickly  and  complelely 
ti       \   B. 

Fatty  Acids,   Liquid)  Separation  of,  in  the  Form  of  Zinc 
\     Bomer.     Zeits.   filr  Untersuch.  d,   Nahr.-  ii. 
i-.-Kiin.-l.  1898,  [8],  541—543. 

Tin  author  gi\cs  a  table  of  comparative  results,  showing 
thai  the  iodine  values  of  liquid  fatty  acids  obtained  bj 
.Iran'-  method  (treatment  of  the  sine  soaps  with  ether) 
agree  well  with  thosi  rdinary  method,  in  which  the 

iih  ether. 
n.  h  i  ilso  tried  whether  it  is  possible  to  determine  the 
iodine  value  of  the  sine  salts  before  converting  them  into 
fatis  acids  and  thus  to  calculate  the  iodine  value  of  the 
latter.  It  is  pointed  out  that  since  the  molecular  equiva- 
lents of  the  higher  unsaturated  fatty  soids  differ  hut 
slightly,  a  variation  in  the  percentage  of  these  acids  inn 
mixture  would  not  fa  |    nfluenoe  on  the  result 

Thus,    100  parts  of  o  i   9| I  to  111    19  of  zinc 

..hate;  100  of  linolic  acid  to  1 1 1  •  af  of  zin.-  liooleate,  and 
ion  of  linolenic  acid  t..  111-85  of  zinc  linolcnate.  II.  nee, 
withoul  ri-k  ..f  a  considerable  error,  tin  molecular  equivalent 
of  the  tine  I  liquid  fattj  acid       iay  be  t  ik.-n 

Bi    that  of  .deic   aeid   -alt  (627*1);  and    since  10U  part-   of 
oleati  correspond  to  89  ■-'  i  i  irl  I,  the  iodine 

\nlue  of  the  liquid  tatu  acids  (taken  at  oleic  acid)  may  be 
ulated  by  dividing  that  of  the  sine  soap   bj  0*8994  or 
multiplying  it  l>y  11 12.— i  .'.  A.  M. 


Fatty  Acids,  Liquid ;   The  Application  of  Benzene  in  the 
"Determination  of  ih<  Iodine  \  nlue  of.     K.  Farnstemer. 

Zeit-.  tur  Untersuch.  d.  Nahr.-  n.  Gcnussmittel,  1898,  [8], 
539—582. 

I  •,  a  former  communication  (this  Journal,  the 

author  described  a  method  of  separating  the  liquid  and -olid 
fatty  aeids  of  a  fat  by  means  ol  benzene,  and  he  lias  now 
made  further  experiments  with  the  obje  I  of  determii 
whether  the  Hub!  value  of  the  liquid  aeids  can  be  directly 
determined  in  the  benzene  solntii  n.  He  finds  thai  com- 
mercial benzene  absorbs  a  considerable  amount  of  iodine, 
even  after  treating  it  with  dilute  acids  and  alkalis,  repeatedly 
distilling,  and  rejecting  the  last  tractions  of  the  distillate. 
When,  however,  the  benzene  is  completely  freed  from 
thinphen  (this  Journal,  1896,  584  and  706;  and  1897,  181), 
not  a  trace  of  iodine  i-  absorbed  on  treatment  with  Hold's 
solution.  "ti  thi-  fact  the  author  liases  the  following 
method.  From  l  t..  2  grms.  of  the  fat  are  converted  into 
lead  suit-  of  th.  fitty  a.i.l-  in  the  usual  manner,  and 
dissolved  in  mo  c.c.  of  benzene  (free  from  tbiophen)ata 
gentle  heat.  After  being  left  from  In  tola  minutes,  until 
a  precipitate  commences  t"  rystal  ise,  the  flask  is  allowed 
to  stand  for  about  two  hours  at  a  temperature  of  froi 
t.i  12  ('..and  the  liquid  then  filtered  without  subsequent 
washing  of  the  precipitate.  After  shaking  the  til. rate  with 
ahout  Inn  c.c.  ot  In  per  cut.  hydrochloric  acid  until  the 
fatty  acids  are  liberated,  the  benzene  solution  is  tw  ice  washed 
with  water  and  filtered.     Two  portion-  are  taken 

from  the  filtrate   and    treated  with   the  lliibl    solution  in  the 
usual  manner,  whilst  a   similar   third   portion  is   evapoi 
in  a  current  of  hydrogen  and  the  residue  weighed,  in  order 
to  determine  tin-  quantity  presi  at  in  the  nth.  t 

— C.  A.  If. 

i        m-seed  Oil,  Oxidised  i   Votes  on  ;  with  a  Method  for  the 
Inalysii  .•■'  Oxidised  <>•!<   in  General.      W.   l'ahrion. 
Zeits  angew.  Chem.  1898,  [34],  781- 

Tiu   author's  expet nts   wen-  primarily  made  with  the 

object   "i   determining   whether  the  oxidal  cotton- 

seed n  1  caused  any  increase  in  the  amount  of  unsaponi- 
fiable  matter.  Small  quantities  of  the  oil  were  distributed 
mi  -trips  of  wash-leather  and  exposed  to  the  air  for  6  ami 
12  days  respectively,  after  which  th.-  leather  was  cut  into 

-mall    fragments,  extracted    with,  old   petroleum  spirit,    the 

solvent  evaporated,  an. I  (he  residue  dried  and  examined, 
in. i  oxidation  products,  \  and  B,  were  thus  obtained, 
which  were  considerably  thicker  than  tin-  tinoxidised  oil. 
since  the  oxidation  products  became  more  insoluble  in 
petroleum  spirit  a-  thi  oxidation  proceeded,  the  fragments 
of  leather  which  had  been  extracted  with  that  solvent  were 
further  treated,  and  yielded  in  the  first  ease  a  trilling 
amount,  and  in  the  second  (  12  da]  -'  oxidation  |,  a  consider- 
lantity  of  a  thick  yellow  syrup.  Tins  syrup  (H') 
npletelj  Soluble  in   hot    alcohol — a    property    which 

the  auth  icteristii   of    th.-  glyoei idea  ■■' 

oxy-fatty  acids. 

Since    tin-    syrup    wa-    insoluble    in    petroleum    spint.it 
could   i  onified   by    llenriques'   method   of  mul 

saponification.  The  author  therefore  made  use  of  the 
following  process,  which  he  considers  applicable  t.i  the 
anal]  si-  .  rl   oil-   in  gei  Pi  om   2  >•<   'I  grm-. 

of  th.-  oxidised   oil  are  saponified  with   10  c.c.  of 

soda  on   the  water-bath.      The  alcohol  is 
evaporated,    the   sea-      lissolvcd    in    hot    water,  and   the 
i   solution  .!■  .  with  hydrochloric  acid  in  a   separating 

funnel,  sled,,  n  with  2  Hi  spirit,  and  all- 

in  stand  .hi  night  The  non-volatile  acids  an-  all  con- 
tained in  the  petroli  inn  layer,  and  it  is  not  m  c.  ssan  to  again 
-hake  out   thi  tycr    wilh    petroleum    -|  i    it,       All.-i 

running  ofl  the  lower  layer,  the  petroleum  layer  is  with* 
drawn.leaving  the  "  oxy-fattj  "  acids  in  the  funnel.  Iftheii 
quantity  i- consul,  raid. •  they  may  enclose  unoxidised  fatty 
a.-i.ls.  mi. I  it  :-  therefore  advisable  t..  dissolve  ihein  in  a 
dilute  solution  of  soda  or  ammonia,  and  repeat  the 
Meitiu.-iii  with  petroleum  spirit  alter  acidifying  with 
hydrochloric  a  id. 
The  '  -  urn   -pii  it  extracts  an  d,  and 

a-isting  of  the  unoxidised    fatly  aeids  and  the 
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uusaponifiable  matter  dried  to  constant  weight  (1).  It  is 
then  dissolved  in  25  c.c.  of  90  per  cent,  alcohol  and  titrated 
with  seminnrmal  alkali,  the  mgnus.  of  KOH  required 
being  calculated  on  1  grm.  of  the  original  oil.  The  number 
thus  obtained,  which  the  author  terms  the  "  inner 
saponification  value,"  furnishes  a  measure  of  the  non- 
volatile and  unoxidised  fatty  acids. 

The  neutral  alcoholic  solution  is  extracted  with  petroleum 
spirit,  the  extracts  washed  with  alcohol,  the  petroleum 
spirit  evaporated,  and  the  residue  of  uusaponifiable  matter 
dried  and  weighed  (2).  The  difference  betweea  1  and  2 
gives  the  quantity  of  non-volatile  fatty  acids,  the  molecular 
weight  of  which  can  be  calculated  from  the  inner 
saponification  value. 

The  "  oxy-fatty  "  acids  left  in  the  separating  funnel  are 
dissolved  in  hot  alcohol,  the  solvent  evaporated,  the  residue 
dried  to  constant  weight,  ignited,  the  ash  deducted,  and 
the  difference  taken  as  the  "oxy-fatty"  acids  (3).  The 
sum  of  1  +3  gives  the  Hehner  value. 

In  this  way  the  author  obtained  the  following  results  : — 


Iodine  value 

Acid  value 

Saponin  "'inn  value 

Inner  saponification  value  . . 

Hehner  value 

L'nsapoiiitiable    mat-  (    Per 

tor 5  Cent. 

" Oxy-fatty "  acids  ....    „ 
Non-volatile  fatty  acids    „ 

Their  molecular  weight 

Their  melting  point 


Volatile  acids  are  produced  during  the  oxidation.  The 
author  also  shows  that  butyric  acid  is  one  of  the  volatile 
products  formed  on  oxidising  the  soap  of  cotton-seed  oil 
with  alkali  permanganate. 

The  oxy-fa  t_v  acids  of  cotton-seed  oil  are  completely 
soluble  in  ether,  whereas  those  of  liver  oils  are  only  partially 
soluble.     (Zeits.  angew.  Chem.  1891,  634.) 

In  the  author's  opinion  the  foregoing  method  of  analysis 
affords  a  valuable  means  of  following  the  course  of  the 
oxidation  during  the  drying  of  linseed  oil,  and  can  also  be 
applied  to  the  examination  of  unoxidised  fats  and  oils,  as  is 
shown  in  the  following  examples  :  — 


Beef 

Olive 
Oil. 

Dutter 

'   Tallow. 

Fat. 

IKS-4, 
188-1 
M5-2S 
0-98 

o-is 

94-07 

280-1 

185-2 

I'nsaponitiable  matter...  Per  Cent.           O'll 

"  Oxy-fatty  "  acids ,,                 0*18 

Non-volatile  fatty  acids .         ..                95*34 
Their  molecular  weight 275*0 

0-24 

0-H 
87-22 
263-7 

From  these  results  it  is  manifest  that  when,  as  in  the 
ease  of  tallow  and  olive  oil,  the  total  saponification  and 
inner  saponification  values  are  practically  the  same,  the 
amount  of  volatile  or  of  oxy-fatty  acids  must  be  in- 
significant. On  the  other  hand,  butter,  by  reason  of  its 
volatile  acids,  shows  a  considerable  difference  (40  7) 
between  the  two  values,  and  from  this  difference  the  amount 
of  alkali  required  to  neutralise  all  the  volatile  acids  from 
5  grms.  of  bulls'  fat  can  be  found  (3C  e.e.  decinormal  KOH), 
(36-3  for  ."J  gnus.)  can  be  readily  calculated  from  this 
difference.  This  calculated  value  is  higher  thau  the 
Keichert-Meissl,  owing  to  the  fact  that  the  latter  only 
represen-s  a  portion  of  the  total  volatile  acids. — C.  A.  il. 

Pentoses:  Revised  Method  of  Determination.     A.  Gregoire 

and  E.  Carpiaux.     Hull.  Assoc.  Beige  des  Chiiu.  12    [41, 
143—151.  ' 

In-  the  present  paper  the  authors  give  the  results  of  their 
investigations  into  the  estimation  of  the  furfural  produced 
by  the  decomposition  of  the  carbohydrates. 


Finding  that  the  phenylhydrazine  method  proposed  by 
Tollens  contains  a  source  of  error  in  the  solubility  of  the 
hvdrazone  in  water,  the  authors  have  devised  a  gasometric 
method  wherein  the  difference  between  the  volume  of 
nitrogen  eliminated  from  equal  amounts  of  phenvlhydrazine, 
before  and  after  the  precipitation  of  furfural,  forms  a 
measure  of  the  quantity  of  the  latter  present. 

In  the  first  case  (estimation  of  nitrogen  evolved  by  the 
phenvlhydrazine    reagent),   cuprie    sulphate   is   emploved, 

4  or  4-5  grms.  of  phenylhydrazine  being  dissolved  in  250  c.c. 
of  water,  25  c.c.  of  this  solution  are  mixed  with  20  c.c.  of  con- 
centrated hydrochloric  acid,  and  boiled  for  several  minutes 
for  the  expulsion  of  air,  the  acid  used  preventing  the  de- 
composition of  the  phenylhydrazine.  The  hot  liquid  is 
transferred  to  a  Sehloesing  (nitric  acid)  apparatus,  already 
charged  with  25  c.c.  of  a  20  per  cent,  solution  of  eupric 
sulphate  and  a  little  hydrochloric  acid  and  boiled  to  com- 
pletely expel  the  air.  The  gas  disengaged  by  the  ensuing 
reaction  is  collected,  cooled,  and  measured,  corrections  being 
made  for  temperature  and  for  the  tension  of  the  vapour  of 
water  and  of  chlorobenzene. 

In  the  typical  analysis  cited,  94- 8  c.c.  of  nitrogen  at  19°  C. 
and  at  a  pressure  of  748  mm.  were  obtained.  The  corrected 
pressure  was  721  mm.,  and  the  weight  of  1  c.c.  at  that 
pressure  being  0-00108929  grm.,  the  above  volume,  when 
multiplied  by  the  factor  3857,  gave  0-3982919  grm.  of 
phenylhydrazine,  or  88-51  per  cent,  of  the  quantity  taken. 

For  the  precipitation  of  furfural,  81-5  grms.  of  sodium 
chloride — corresponding  to  the  hydrochloric  aeid  distilling 
over  in  the  estimation  of  pentoses— were  dissolved  in  400  c.c. 
of  water,  and  two  drops  of  acetic  aeid  added,  followed  by 
0-6  grm.  (maximum)  of  furfural  and  50  c.c.  of  the  phenyl- 
hydrazine  solution  already  examined,  the  liquid  being  then 
made  up  to  500  c.c.  and  agitated  for  an  hour  in  the  Witt 
agitator. 

The  filtrate  is  then  treated  with  an  excess  of  hydro- 
chloric acid  to  prevent  decomposition,  and  is  freed  from  air 
by  boiling. 

To  determine  the  residual  free  phenvlhydrazine,  200  c.c. 
of  the  filtrate  and  10  per  cent,  of  hydrochloric  acid  are 
treated  in  the  Sehloesing  apparatus,  as  already  described, 
and  the  gas  is  measured. 

In  the  typical  example,  50  c.c.  of  phenylhydrazine  yielded 
189  c.c.  of  nitrogen  and  500  c.c.  of  the  filtrate,  44-5  c.c, 
the  nitrogen  in  the  hydrazone  being  thus  equivalent  to 
144-5  c.c.  ;  temperature  18  -5  C,  pressure  748  mm. 

After  the  necessary  corrections,  the  result,  multiplied 
by  3-429  (furfural  factor),  gave  0-541316  grm.,  against 
0-  5445  grm.  of  furfural  weighed  out ;  i.e.,  99*51  per  cent,  of 
the  total  was  recovered. — C.  S. 

Milk  Sugar,  Examination  of.  C.  Beuttner.  Schweiz. 
Wochenschr.  f.  Chem.  Pharui.  1897,  589  ;  I'harm.  J.  189R, 
61,  [1469],  238. 

Tin:  following  method  is  recommended  for  detecting 
adulteration  of  milk-sugar,  an  indication  of  the  amount  of  the 
adulterant  being  also  obtained.  1-2  grm.  of  the  sample 
is  treated  with  12  c.c.  of  60  per  cent,  alcohol,  and  10  c.c. 
of  the  filtered  solution  (equivalent  to  1  grm.  of  milk  su<-ar) 
are  evaporated  to  dryness  on  the  water-bath.  The  amount 
of  residue  should  not  exceed  0-03  grm.,  pure  milk  sugar 
yielding  an  average  of  0-027  grm.     Milk  sugar  mixed  with 

5  per  cent,  of  cane  sugar  gave  0-076  grm.  of  residue, 
which,  after  deducting  0-027  for  milk  sugar,  indicates 
0-049  grm.,  or  4*9  per  cent,  of  cane  sugar.  In  the  same 
way,  adulteration  with  5  per  cent,  of  glucose  was  indicated 
to  the  extent  of  4-7  and  4-8  per  cent.  -,  with  5  per  cent,  of 
glucose  and  5  per  cent,  of  cane  sugar,  to  the  extent  of  9-6 
and  9-7  per  cent. ;  and  with  20  per  cent,  of  glucose,  to  the 
extent  of  18-7  per  cent. — A.  S. 

Optical    Determination    of    Hone//    by   the    Polarimeter. 

B.  Fruhling.      Zeits.  fur  offend.    Chem.   4,   410 — 412; 
Chem.  Centr.  1898,  2,  [4],  305. 

It  has  apparently  not  been  observed  that  the  polarisation 
of  aqueous  solutions  of  honey,  freshly  prepared  in  the  cold 
way,  such  as  are  generally  used  for  this  purpose,  is  by  no 
means  constant  at  first,  and  only  becomes  fixed  after  the 
lapse  of  5 — 6  hours.     This  phenomenon  is  the  consequence 
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„f   bir  •  '1   as   i-   shown   by  aqueous   solutions  of 

crystalline  dextrose  freshly  prepared  in  the  cold  way,  and 
also  bj  concentrated  aqueous  solutions  of  levnlose  alter 
dilution  with  cold  water,  and  niust  therefore  always  take 
.  y,  the  dextrose  of  which,  wholly  or  partly 
,  ited  out.  The  birotation  diminishes 
very  slowl*.  at  the  ordinary  temperature,  and,  with  dextn 

tains  the  normal  condition  after  several  noun 
concentrated  levulose  solutions,  on  the  other  ban 
dilution    with    cold    water,   the    constant    value    is    attained 
within  half  an  hour.     (In  warming,  the  birotation  goes  bach 
rapidly  to  the  normal   point;   on  boiling,  instantai 
\n  addition  of  0  01  to  0-1  per  cent,  of  ammonia  imme- 
diately destroys  the  birotation  and  brings  hack  the  normal 
value!    A-  compared  with  the  polarisation  at  the  beginning, 
the  honeys  showed  within  live  hours,  or  immediately 
addition  of  1 — -  drop-  of  ammonia,  an  if  levq- 

rotation  of  12  •:.  9  -0,  s  2,  II  -8,  and  14  -5  Ventzke. 
Soleil  ( 13-024  gnu-,  of  honey  dissolved  in  50  c.c.  of  water  : 
200  nun.):  with  -n  "  acacut-honey  "  the  increase  only 
amounted  to  2  '■'•;  ibis  w;,s  of  a  thin  fluid  consistence, 
:  v.r_\  little  crystalline  separation.  If,  as  is 
apparently  the  case,  the  birotation  of  freshly-prepared 
honey  sugai  ban  not  been  previously  observed, 

the  correctness  ol  the  numbers  which  have  been  published 

up  1     Mi    ]  rjuesti ble.    The 

author  proposes  the  following  method  of  examination : — 

1I1,    aqueous  solution  in   the  hot  way.  treat   with 

two  drops  of  ammonia,  aw.i.li.  of  lead 

then   add   •'alumina    paste,"  lill   up   to   the   mark, 

mix,  and  polarise. — A.  S. 

/;  rfrin     containing    Starch,    Analysis     «/'    Commercial. 

l:.    Hefelmanu    and    W.    Schmitz-Dumont      /.its.    fur 

..ffentl.  ('hem.  4,41-      150;  Chem.  Centr.  1898,  2,  [8], 

0G1. 
Ihy  Substance. — -  grin-,  of  the  dextrin  are  weighed  on 
t..  a  1  uer  .if  glass  re.l  and  ignited  -and  contained  in  a  Bmall 
porcelain  dish,  n  little  water  added,  the  solution  evaporated 
1,,  dun.--  .11  the  water-bath  with  stirring,  and  the  residue 
dried  for  four  hour-  at  105    (  I. 

2.  Ash.  -5  grms.  are  cautiuuslj  incinerated. 

:i.  Soluble  and  Insoluble.-   .".  gnu-,  are  dissolved  in  cold 
nrati  r,  the  soli  Hon  made  np  to  pipetted 

..tl  int..  a  1 10-c.c.  flask,  7  c.c.  of  ether   D.A.B,  n 
the  Bask  stoppered  and  well  agitated.     The  starch  collects 
Bocculi  el  the  dextrin   remains 

dissolved      An.  '!  time,  the  liquid  i-  fill 

through   a  covered   double  filler,  and    50  c.e.  of   the  li 
(=  d'.i  15  gnu  0  porated  as  described  under  1. 

1  In-  gives  the  soluble  matter  (dextrin,  sugar,  and  soluble 
■  alisi.  whilst  the  insoluble  i-  the  difference  between  the 
soluble  and  the  drj  substance. 

1     Sugar  (calculated  as  maltose). — '-'."i  e.c.  of  the  ethi  n  al 

aqueous  solution  are  treated  according  to  AMhn'a  method, 
the  separated  cuprous  <  ride  collected  on  a  Gooch  fillet  and 
converted  inl  >  CuO  b)  Hefclmann'a  method  of  simple 
ignil  I     In  burnt  r. 

li:  1  from  the  different  e  betwe<  n  the 

iblo  matter  and  the  sugar,  taking  into  consideration  the 
1  tin-  -..luble  matter,     A .  8. 

II.  Determination    of    Phosphorii      Acid    in. 

I     ..  /..it-,   f,   Untersuch.  d.  Nahr.-  und  (>.  nu-s- 

lull', 

\  tsioi  -  nbjectioni  hav<  I n  brought  against  the  author's 

method  ol  determining  phosphoric  acid  in  sweet  wines 
(tins  Journal,  1896  746),  which,  in  brief,  consists  in 
cautiously  1  the  wine  over  wire  game,  oxidising 

the  greater  part  of  the  sugar  with  nitric  acid,  com* 
the    decomposition    with    sulpl 

neutralising  and  determining  the  phosphoric  acid  b\    the 
ilybdate  01  citrate   method.     The  anthoi   here  defends 

bis  pi M   From  these  criticisms.     While  admitting   that 

the  citrate  method  gives  results  from    ■  I  pex 

inn  e.c.  ..f  wine  t..o  low.  be  contends  that  if  thi 
be  1  1  it,  the  results  obtained  by  the  molybdate 

od  are  absolul  tile  a.  id  formed 


by  the  action   of  the   nitric  acid  on  the  sugar,  which  would 

have  11  disturbing  iiitlnen sequent  determination 

of  the  phosphoric  acid,  is  completely  decomposed  by  the 
treatment  with  sulphuric  acid  and  mercury.  By  adding 
10  c.e.  of  concentrated  nitric  acid  to  the  win.-  before  the 
evaporation,  and  warming  gently  over  the  wire  gauze  at 
first,  an  evolution  of  l'.i-  soon  occur-,  which  causes  the 
boiling  to  proceed  regularly  and  prevents  loss  by  spurting. 
'I'll.-  addition  of  mercury  is  not  always  essential.  If  after 
adding  the  sulphuric  acid  lb.-  mass  is  dark  coloured,  a  few 
drops  of  nitric  acid  are  added,  and  the  heating  continued 
until  it  again  become-  dark,  when  more  nitric  aeid  is  added, 
and  60  on,  until  on  continued  heating  the  liquid  remains 
clear.  Besides  being  of  value  in  the  analysis  of  wines,  the 
author  considers  that  thi-  method  i-  generally  applicable  in 
ail  cases  in  which  the  course  "I  the  analysis  Would  lie 
interfered  with  by  the  presence  of  a  large  amount  of 
organic  matter.— U.  A.  M. 

Iodoform,    Estimation    of.       G.    Meillere.       Ann.    Chun. 

Analvt.  3,   [5]*   158—154;    Analyst,  it-'.is,  23,  L27"]. 

233.  ' 
Tin:  following  method  i<  stated  to  overcome  the  dill'.cultics 
encountered  in  the  estimation  of  iodoform  in  presence  of 
organic  substance-.  The  -ample  i-  treated  in  a  flask  with 
^."1  c.e.  of  pure  nitric  acid  (free  from  chlorine),  and  a  Blight 
excess  of  silvei  nitrate  added  (1*75  grins,  to  1  grm.  of 
iodoform),  the  explosion  which  results  from  the  contact  <>t 
iodoform  and  the  silver  -alt  in  the  dry  stale  being  pre- 
vented by  thi-  arrangement.  The  flask  is  connected  with  a 
I.iebig  bulb-tube  containing  silver  nitrate  solution,  and  is 
then  -lowly  healed,  without  actuall)   boiling,  lor  In  nniiiiles. 

after  which  the  temperature  is  raised  to  effect  the  decom- 
position of  tbe  iodoform.     When  nitrons  Fumes  cease  to  be 

evolved,  the  liquid,  after  dilution  to  ISO  e.c.  is  heated  until 
clear,  the  precip  ted  on  a  tared  filter,  washed,  and 

i  at  100  1  If  the  nitrate  solution  in  the  bull. -tub. 
become  turbid,  it  must  be  added  to  the  contents  ..1  the 
flask.  In  two  determinations  made  with  1  grm.  of  iodoform, 
an  average  yield  of  1*7885  grms.  of  siher  io.li.le  was 
obtained;  theoretical  yield,  1  •  789  grins       \   8. 

Tartaric  Acid  in  Presence  of  Citrit      I     ;.   Determination 

„f.    A.  Borntraegex.     Zeits.  Anul.  Chem.   ls'.is,  37, 
17:      185. 

Thtj   author   ha-   Bhown    that   a     solution    containing    in 
gnu-,  of     KG     and    2*5    grms.    ol     anhydrous,    neutral 
potassium  citrate  in   100  c.e.  of  water  will  dissolve  com- 
pletely   1    grm.   of     potassium     hitartratc     at     the     room 
temperature,    whereas    the    solubility   of     (he    hitartra' 
much  les-  it  the  neoti  il  citrate  be  replaced  by  2*5  grms,  of 
citric  acid.     If  the  10  per  cent.  KG   solution  contain  both 
2"  5  per  cent,  of    neutral    citrate   and    2*5  pel    cent.ofi 
aeid,    the    solubility    of     the     bitartrate    i-    -till     less.     Ill 
nnah-ing    "lemon    syrups"    l'ii    grm-.    ol      the     sample 
(containing    16 — 17    per   cent,  of  the  mixed   acids)   wen 
ili--..h,,l   in   water,  neutralised  with   KOII,  5  grnjB.  of  KG 
added,  and   the  whole   diluted    to. '.n  c.c.     .'.  grm-.  of   citric 
acid  in  an  per  cut.  solution    were  then    added,  the 
was  -lined   lill  potassium  bitartrate   began  to  precipitate, 
and  was  allowed   to   stand  over-night;  (he  bitartrati 
tillered  ..IT,  washed  lii-t   with    10  pel    cent.    KG   solution 
which  had  been   freshlj    saturated   -»ith    KH(    II  ,<•, .   and 
tinall\    with   pin.     in  per  cent.   K(  I  solution,  after  which 
it  was  titrated  hot. 
To  determine  the  effect  of  varying  the  proportions  of  the 

mil  tartaric  aeids.  the  following  experiments  ml" 
made.  Solution-  of  (>•:.  t..  :.  grm-.  of  citric  acid,  0*5  to 
4  grins,  of  pure  bitartrate,  and  5  grms,  ol  Kl  I  wire 
neutralised  hot  with  KOH,  cooled,  diluted  to  about 
:t  grm-.  of  citric  a.i.i  (..-  50  per  cent,  solution)  were  added 
and  the  solution  was  -tii  red.  settled,  &c„  ..-  above  described. 
It  was  found  thai  If  the  solution  before  neutralisation 
contain.. I  5  gnu-  of  citric  acid  and  0*5  grm.  of  bitartrate, 
the  precipitation  of  the  latter  from  the  neutralised  solution 
by  8  grms.  of  citric  acid  was  rerj  incomplete,  whereas  5  grms. 

i  -,-,  1  the  pn 

of  tartaric  acid  to  citric  acid  in  tl  ed  liquid,  tbe 
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more  rapid  is  the  subsequent  precipitation  of  the  bitartrate  ; 
thus,  with  .">  grms.  citric  acid  'as  potassium  citrate)  and 
O  •  5  grm.  of  bitartrate,  precipitation  took  1  V  —  3  hours,  whereas 
with  4  grms.  of  bitartrate  it  took  15 — 30  seconds.  A  large 
number  of  experiments  are  quoted,  and  the  following  conclu- 
sions are  drawn  therefrom  :  — 

(1)  Using  5  grms.  of  citric  acid  as  precipitant,  satisfactory 
results  (97^3  to  101-3  per  cent.)  are  obtaiued  when  the 
neutralised  solution  contains  1  grm.  of  bitartrate  plus  05 — 
2  grms.  of  citric  acid ;  2  grms.  of  bitartrate  plus  0'5 — 4  grms. 
of  citric  acid  ;  3  grms.  of  bitartrate  plus  3 — 4  grms.  of  citric 
acid ;  or  4  grms.  of  bitartrate  plus  3 — 5  grms.  of  citric  acid. 

(2)  Using  3  grms.  of  citric  acid  as  precipitant,  satisfactory    | 
results  (97'3   to   101-4  per  cent.)  are  obtained  with  1  grm. 
of  bitartrate    plus   U'5 — I    grm.  of  citric    acid  ;  2   grms.    of 
bitartrate  plus  0-5 — 2  grms.  of  citric  acid  ;  or  3 — 4  grms.  of 
bitartrate  plus  1 — 2  grms.  of  citric  acid. 

With  a  higher  proportion  of  bitartrate  to  citrate  than 
those  stated,  the  results  are  too  high,  owing  to  the  pre- 
cipitation of  a  difficulty-soluble  acid  citrate.  In  testing  a 
solution  containing  tartaric  and  citric  acids  one  should  take 
a  quantity  the  acidity  of  which  corresponds  with  3  grms.  of 
citric  acid,  add  5  grms.  KC1,  neutralise  with  potash,  dilute  to 
about  50  c.c.  and  precipitate  as  above  with  3  or  5  grms.  of 
eitric  acid.  If  the  amounts  of  the  two  acids  found  do  not 
fall  within  the  above  limits,  a  new  test  must  be  made, 
adjusting  the  proportions  by  adding  either  citric  acid  or  an 
accurately  weighed  quantity  of  tartaric  acid,  as  required. 

— H.  B. 

Caffeine  and  Theobromine,  Separation  and  Quantitative 
Determination  of.  H.  Brunner  and  H.  Leins.  Schweiz. 
Wochenschr.  I'harm.  36,  301—303 ;  t'hem.  Centr.  189S,  2, 
[7],  512. 

The  authors  show  that  the  different  methods  proposed  for 
extracting  both  alkaloids  from  the  kola  nut  yield  different 
results,  and  they  therefore  describe  the  following  process: — 
The  pulverised  drug  (coffee,  kola,  cocoa,  mate,  &c.)  is 
boiled  for  half  an  hour  with  500  c.c.  of  water,  fresh 
water  being  added  to  replace  that  lost  by  evaporation. 
The  solution  is  then  treated  with  small  portions  of  freshly- 
precipitated  lead  hydrate  until  it  is  completely  decolorised, 
then  boiled  for  a  quarter  of  an  hour,  filtered,  the  residue 
extracted  twice  with  500  c.c.  of  water,  the  solution  con- 
centrated to  half  a  litre,  and  carbon  dioxide  led  into  the 
boiling  liquid  till  the  lead  is  completely  precipitated.  After 
filtering,  the  liquid  is  mixed  with  washed  and  ignited  quartz 
sand,  evaporated  to  dryness  on  the  water-bath,  and  the 
residue  treated  with  ether  for  6 — 8  hours  in  a  Soxhlet's 
extractor.  The  ether  i<  theu  expelled,  the  residue  thrice 
extracted  with  5o  c.c.  of  water,  the  solution  let  cool  to  50°  C, 
filtered,  evaporated  to  crystallisation,  and  dried  at  80'  C,  a 
•white  ash-free  product  being  obtained.  In  order  to  separate 
the  alkaloids,  the  product  is  dissolved  in  hot  water,  silver 
nitrate  added,  then  ammonia  to  again  dissolve  the  precipitate, 
the  solution  heated  in  a  porcelain  dish  away  from  light  and 
<lust,  till  the  ammonia  is  completely  removed,  and  then 
allowed  to  cool  to  30  C.  The  precipitated  theobromine 
silver  is  filtered  off.  washed,  dried  at  100"  C.  on  a  tared  filter, 
and  weighed.  The  theobromine  is  calculated  by  means  of 
the  formula  C7H-AgX4( >,.  The  silver  content  may  be 
determined  by  ignition. 

The  filtrate  from  the  theobromine  silver  precipitate  is 
treated  with  common  salt,  filtered,  evaporated  to  dryness  on 
the  water-bath,  the  caffeine  extracted  from  the  residue  by 
ether,  dried  at  100'  C,  and  weighed. 

The  weight  of  material  taken  does  not  largely  influence 
■the  results  ;  10  grms.  is  recommended.  The  authors  show 
dhe  accuracy  of  their  methods  by  analytical  data. — A.  S. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

/Phosphorescent  Sulphides   of  Strontium,   Composition   of. 
J.  B.  Mourelo.     Comptes  Rend.  127,  [8],  372. 

The  decomposition  of  strontium  thiosulphate  and  sulphite 
•at  a  red  heat  gives  rise  to  products  which  have  been 
previously  examined. 


The  precipitate  obtained  by  adding  a  saturated  solution 
of  sodium  thiosulphate  to  a  saturated  solution  of  strontium 
chloride,  is  shown  to  contain,  besides  strontium  sulphide 
and  sulphate,  a  large  proportion  of  sodium  chloride,  which 
cannot  be  washed  away.  This  precipitate  exhibits  a 
yellowish-green  phosphorescence,  quite  different  from  that 
of  strontium  sulphide  obtained  by  other  processes,  and  is 
more  stable,  no  doubt  owing  to  the  trace  of  sodium  chloride 
which  covers  the  particles  and  protects  them  from  the 
oxidising  action  of  the  air. 

An  impure  strontium  sulphide  prepared  by  Verneuil's 
method  for  obtaining  an  extremely  phosphorescent  calcium 
sulphide,  gave  very  good  results,  the  phosphorescence 
being  splendid,  even  after  keeping  for  two  years.  This 
product  contains  strontium  sulphide,  sodium  sulphide, 
bismuth  sulphide,  sodium  chloride,  and  varying  quantities 
of  strontium  sulphate,  besides  a  small  quantity  of  bismuth 
existing  as  subnitrate  (basic  bismuth  nitrate)  ;  the  latter 
body  is  the  active  substance  which  causes  the  strontium 
sulphide  to  become  intensely  phosphorescent,  but  its 
activity  is  only  developed  in  the  presence  of  the  alkaline 
constituents. 

The  best  results  were  obtained  by  fusing  for  four  hours 
at  a  red  heat — 

Grms. 

Strontium  carbonate 100 

Sulphur 100 

Basic  bismuth  nitrate 2 

Sodium  carbonate 2 

Sodium  chloride 0*12 

Neither  basic  bismuth  nitrate  nor  strontium  sulphide  are 
of  themselves  phosphorescent,  but  their  mixture — or,  rather, 
the  solution  of  subnitrate  and  sulphate  in  the  sulphide,  aud 
in  the  proportions  given — exhibits  a  maximum  of  phos- 
phorescence.— J.  T.  W. 

Sodium,  Action  of  Sulphur  upon.     3.  Locke  and  A.  Austell. 
Amer.  Chem.  J.  20;  592 — 594. 

Ix  a  series  of  experiments  in  which  a  solution  of  sulphur  in 
toluene  was  boiled  with  metallic  sodium,  the  proportions  of 
the  elements  being  varied  to  correspond  with  the  different 
sulphides,  the  authors  found  that  no  monosulphide  was 
formed,  but  greenish-yellow  porous  cakes  were  obtained, 
which  in  the  case  of  mixtures  corresponding  to  Xa.,S4  and 
NajSj  were  free  from  residual  metallic  sodium,  and  con- 
tained 28-89  and  2S'57per  cent,  of  sodium  respectively, 
thus  probably  consisting  of  Na.,S3  and  Xa.,8.,.  Even  when 
naphthalene  boiling  at  218"  C,  is  substituted  for  toluene,  the 
sodium  still  fails  to  reduce  the  polysulphides,  for  when  the 
proportion  of  sodium  and  sulphur  used,  corresponded  to 
Xn.-S.,  the  product  apparently  contained  as  much  residual 
free  sodium  as  with  another  mixture  of  the  same  proportions 
in  boiling  toluene  at  110°  C.  Thus,  whether  at  110"  or 
21S°  C,  metallic  sodium  fails  to  reduce  a  sodium  poly- 
sulphide  to  monosulphide. — E.  VV.  W. 

Silicide  of  Tungsten.  E.  Vigourou-x.  Comptes  Rend. 
127,  393—395. 
Silicide  of  tungsten  is  prepared  by  heating  in  an  electric 
furnace,  100  parts  of  silicon  and  230  parts  of  tungstic  oxide. 
There  is  first  formed  a  whitish,  heavy,  brittle  button  with  a 
metallic  appearance  and  a  distinct  crystalline  structure. 
There  are  also  present  greenish  crystals  of  silicide  of 
carbon. 

To  isolate  the  silicide  of  tungsten,  the  mass  is  suspended 
in  dilute  hydrochloric  acid  (1  in  10),  and  is  attached  to  the 
positive  pole  of  a  two-  or  three-cells  battery,  a  negative  pole 
of  carbon  being  placed  in  the  same  liquid.  By  this  means 
the  metal  itself  is  dissolved  and  the  silicide  is  left  almost 
intact.  It  falls  in  crystals  to  the  bottom,  whence  it  is 
removed  and  treated  repeatedly  with  aqua  regia,  and  after- 
wards with  ammonia,  whereby  the  last  traces  of  free 
tungsten  are  removed.  Lastly,  the  silicide  of  tungsten  is 
separated  from  any  silicide  of  carbon  by  gravity  in  methvl 
iodide.  The  final  product  thus  obtaiued  gives  the  formula 
Si,W„ 
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SUicide  "t  tungsten  form-  fine  laminated  crystals,  of  a 
metallic  ap|  earance  and  steel-grey  colour,  with  :i  densitj  oi 

.  and  fusible  in  a  strong!]  heated  reverberati 
Drv  chlorine  attacks  it,  when  heated  to  from  200  I 
with  bright  uicaiideaence  forming  chlorides  of  silicon  and 
nine  ami  iodine  separate]]  prodace  a  bromide 
and  iodide  without  inc  when  heated.     It  burns  in 

pure  oxygen  with  incandescence,  and  without  incande< 
in  air     jfji  t  any  temperature.     Hydro- 

chloric, hydrofluoric,  and  nitric  acid-  haw  no  action,  either 
nm  ,,  is  hydrochloric  acid  at  the  temperature 

of  the  gas  flame  does  not  attack  it.  and  hot  aqua  regia  pro- 
dnces  an   inapp  ffect     A   mixture  of  nitric   and 

hydi  ds,  even  in  I  ■»'  action. 

Mkaline  solutions  attack  it  feebly,  whilst  fused  alkalis  act 
the  fused  alkaline  c  trbonates  pro  lacing  an 
alkaline   silieo-tungstate.      Pptassium   nitrate    has    a   slow 

The  analysis  is  i ducted  by  heatmg  in  chlorine  gas  in  ■ 

glas-  tuh.  .when  the  chloride  of  tungsten  condenses  first, 
and  the  ch  silicon  is  carried  further  away.    The 

latter  is  c  inverted  into  silica  and  weighc  1.  and  the  former  is 
treated  with  nitric  acid  to  form  tungstic  acid,  whichis  then 
ignited   and   weighed.     There   are  indications  of  an 
-  thi   Si  W  .—A.  W. 

Purple  nf  Canius,  (hi  <  %  mical  Nature  of.     K.  Zsigmondy. 

Annalcn,  301,  [2  and  8],  361— 
Piielihixary     experiments     -bowed     that     precipitates 
containing   more   than   40   per   cent,   of  gold  dissolve    in 

am nia,  but  to  cloudy  solutions  which  soon  deposit  part 

of  the  gold.     Precipitates  richer  iii  tin  dissolve  to  almost 

,.l,ai  rhich  ma]  be  boiled  and  kept   for  months 

without  alteration.     A  mixture  of  -Jo<»  c.c.  of  gold  chloride 

litre), 250 c.c.  of  stannous  chloridi 

er  litre),  and  4  litres  of  water  with   a  slight  exci 

hydrochloric  acid,  was  made.     Afl  lays  fh<    purple 

deposited  and  left  a  solution  free  from  gold  ami  tin. 

iter  well  washing  ami  ignition,  contained 

10.3  |„.r  ,  per  cent,  of  -tannic  oxide. 

insoluble  in  Btrong  and  dilute  ;,!r  , 
t,,,,  when  t  solves  in  water  in  the  presence 

■    icids  "r  alkali-,  though  it  i-  insoluble 
in  strong  alkalis.    Traces  of  all  Beet 

solution.     -  of  alkali-  and  acids  precipitate 

the  purple  from  this  solution.     The  purple  pass 

through  the  membrane  "l  a  dial) 

,  I    by   washing    the 

preci|  h   tonus   In   verj    dilute   stannic   chloride 

solution-.     This  colloid  shows  practicall)  thi 
ph.  i  sins. 

I!\  precipitatil  olloidal  -tannic 

ild  with  dilute  acids  or  salts  solutions, 

Sul.-t  ll       the     s ■     eel. Mil      a-     thi 

I    and     po ing    all    ill.- 

..f  the  purple.     Purple  of   I  thus  to  be 

llloidal  gold  and  colloidal  -tannic 

,  ropi  rtj  oi  'li--  ill  ing  in  acids 
I  the  stannic  acid  which  is  solu 

them. 
•■   ,\    in  olloidi   ma\     I  el,  chemical 

individual  ;  the  prop.-  len  b]  tin- 

I  ropertics  "f  the  other.        \.  i  .  w 

S  I  \  D  I  er. 

hi  m    1808,  5,     - 
[not  reins  .m  the  electrolysis  of 

fused  and  '  an 

experiment  n   held  by  Gross  (Klekirochein. 

/,.  its  4,  i  '     that   sulphur  is  n  compound 

raining  ■  ■  that 

whan  ixtnreoftl  and  sulphide  of  »ilvei 

is  electrolysed,  the  m  ,  but  tin  author, 

on  careful)}  repi  ating  the  "  ith  known  quantit  •  - 

of  the   pur.-   substances,  and  subsequently   analysing  the 
produot,  was  able  to  aeoount   for  thewh.de  of  the  silver, 

chlorine,  and  sulphur,  and  could  obtain  no  indicati f  the 

presi  in  e  of  an]  unknown  clement, — J.  s. 


Alkali-Copper  Thiotulphates.      Rosenheim  and  Stein- 
haoaer.    It.  r.  31,  1876— 1>:: 

Is  consequence  ..f  publications  by  Bhadnri  and  by  Muth- 
inaim  and  Stfitzel,  the  authors  make  a  preliminary 
announcement  of  some  results  obtained  in  an  extended 
research  on  the  constitution  of  sulphites  and  thiosulph 
Sodium-cuprous  thiosolphates  vary  greatly  in  composition; 
the  cause  of  this  King  in  the  formation  ..f  mixed  crystals  of 
isomorphons  compounds.  Muthmann  and  stinzel  have  also 
to  this  conclusion.  The  authors  have  prepared  the 
following  double  salts  : — 

(1.)     I    ■!    s    '   ■    .  |v    -    0       1      II     0 Yellow:    CI 

(8.)  I      -  0    -K  •  Yellow  prisms. 

(a.  i  i   .  s  i,  ,2K  -\<>. White  need 

I  -  .  •  ,|  Ml .  .-  0  .l.ll.ii  ..  Yell..w  prisms. 

(5.)  I  -              iMl  .  V,  .. 

.    .  -  IHjO  

t  if  these,  the  first  three  Beem  to  have  been  obtained  hen 
(  I )  by  llatninelsheiL'.  and  i  -  i  by  Muthmann  und  Stfltzel,  in 
each  case  with    slightly  different  water-content;  and  i3)  by 
Muthmann  and  stut/cl,  who  regard  it  us  a  cuprie,  not  a 
cuprous,  derivative.  — .1.   I.  1). 

Phosphorus  and  Nitric  Acid,  Reaction  beture  ■/.  t  .  Monte- 
martini,  (hem.  Z.it.  (Hep.)  1898,  22,  From 
(.a//,  chim.  ital.  lsas,  28,  397.) 

XiTim  acid  was  allowed  to  act  on  red  phosphorus  at  the 
ordinary  temperature.  The  phosphorus  was  soarcel) 
attacked  by  •>■  I  per  cent,  acid  in  -i\  months  ;  acids  contain- 
ing 17 '8  and  28*8  per  cent,  dissolved  it  in  times  varying 
from   16  to  40  .lays.     With  at.  acid,  the  reaction, 

beginning  slowly,  soon  became  violent,  heat  being  evolved. 
In   all   cases  ammonia  was  formed  in  quantities  varying 

from   ' 89   to       '  B56   grm.  for   1   gun.  of  phosphorus, 

The  largest  quantit]  l  with  the  28*8  percent. 

acid.— T.  V.. 

Phosphoric  Acid  icith  Magnesia,  Notes  on  Compounds  of* 
11.   Strove.     Zeit-.   Anal".  Ohcm.   1898,   37,    [8], 

496. 

Whin   strong  ammonia   i-  pom    1   upon   the  salt   SAfgO, 

.1.  Chem.  Soc.      -    " 
graduall]  swell  up  and  change  into  basic  ammonium  i 
iic-nim    phosphate  (Ml.)  '  8HsO       I  hi    latter 

-alt,  when  pri  pared)  at  on  from  solutions 

of  alkaline  phosphate  and  of  a  magnesium  salt  and  then 
air-dried,  loses  10  mol  per  cent,  of  water  at 

about  100  C.  B]  healing  the  air-dried  -all  in  a  current  of 
dry   air.  it    I  I     to    suffer   no    change    till    80 

leaeh.d.  when  the  firs!  traces  nl  ammonia  were  liberated. 
.\t   so    water  h  ome  off  ;    a  i  bo  irs  at 

[00  C.  the  residue  amounted  to  54-08  per  cent,  and  5*48 
sent,  of  ammonia  had  been  lost;  on  gradual!}  raising 
the  temperature  more  water  and  ammoniawere  driven  off, 
and  mi  gentle  ignition  the  last  portions  ..t  ammonia  were 
driven  otT,  a  partial  oxidation  t"  nitrous  acid  and  water  tak- 
ing plat  ■  •  Towards  the  end  the  gases  evolved  always  showed 
an  acid  reaction,  due  to  nilrou-  acid.  When  ignited 
-trough  the  cha  sudden  glow  of  the  residue  took 

.  with  separation  of  traces  of  earl aceous  matter,  and 

by  igniting  this  residue  in  oxygen,  carbon  dioxidi  was 
developed.     The  carl  -   probabl}  di 

from  volatile  in  present   in   the  ammonia.     The 

residue  left  alt.  i  the  strongest  ignition  amounted  P> 
It   -  nt.        Wh.n    the  air-dried    salt    was 

heated  in  a  stream  of  hydrogen,  the  changes  were  similar 
p.  those  just  described.     On  distillation  with  water,  th 

pet  cent,  of  (Nil  i  i  '.  the  remainder  lH-iug 
liberated  on  addition  of  dilute  K<  ill  solution.  The  air-dried 
salt  loses  both  water  and  ammonia  when  kept  even  at  the 
room  temperature  in  a  desiccator  ovei  sulphuric  acid  ;  thu-. 
a  quantit]    I  rrms.  lost  16-67  per  cent,  in  one  month, 

and    in    four    months    had    l"-t    48*52    per  cent.,  the  com- 
position of  the    residue   corresponding  with    the   formula 
\ll       M     I'''  II  n         ii\.r    glacial    phosphoric    acid 

there  was,  however,  no  lo-s.  und  the  author  Mates  thai 
although   sulphuric   acid     i-    regal  led    as    nonvolatile    at 
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ordinary  temperatures,  when  it  was  used,  a  minute  film 
containing  sulphate  of  ammonium  was  perceptible  on  the 
interior  surfaces  of  the  desiccator. 

When  acted  upon  by  glycerin,  the  air-dried  salt  loses 
both  ammonia  and  water,  changing  slowly  at  ordinary 
temperatures,  but  rapidly  when  warmed,  into  2MgO, 
P2<  )5  +  7UJ  ).— H.  B. 

Phosphine,  Action  of,  on    Copper  Sulphate.     E.   Rubeno- 
viteh.     Comptes  Rend.  127,  [5],  270—273. 

IVre  phosphine  prepared  from  phosphonium  chloride  was 
allowed  to  act  on  copper  sulphate  solution,  air  being 
carefully  excluded  throughout  the  whole  of  the  operations. 
A  black  precipitate  was  formed,  which,  after  careful  washing, 
gave  figures  agreeing  with  the  formula  PoCu5H.,0.  Two 
molecules  of  copper  sulphate  were  found  to  act  on  one  of 
phosphine,  and  one-fifth  of  the  total  phosphorus  appeared 
as  phosphoric  acid  ;  hence  the  equation — 

10CuSO4  +  5PH3  +  GH:0  = 
2(P2Cu5.HsO)  +  H.,P04  +  10H„SO, 

The  black  phosphide  begins  to  lose  water  at  80°  C,  and  is 
completely  dehydrated  at  150°  ('.,  becoming  reddish-brown. 
When  hydrated  it  oxidises  in  the  air  but  slowly ;  but 
dehydrated  it  oxidises  rapidly. — J.  T.  D. 

Plants,    Occurrence    of     Simple    Carbon     Compounds     in. 

A.  Lichen.      Monatsh.  fur  Chem.    1898,  19,    [6],   333— 

353. 
The  author  has  observed  that   the  sole    product    of    the 
reduction  of  carbonic  acid  by  nascent   hydrogen  is  formic 
acid.     If  this  were  also  the  case  in  green  plants,  formic  acid 
should  always  be  found  in  them,  at  least  in  small  quantity. 

To  test  this  view,  grass  and  the  leaves  of  different  trees 
were  distilled  with  O'G  per  cent,  sulphuric  acid  in  a  current 
of  steam,  and  finally  over  the  naked  flame, oare  being  taken, 
however,  that  the  material  never  became  dry.  Both 
distillates  contained  the  same  compounds.  In  many 
experiments  the  first  part  of  the  distillation  was  carried 
out  with  a  fractionating  column,  in  order  to  isolate  any 
volatile  products  present.  In  all  cases  the  distillate  con- 
tained formic  and  acetic  acid,  the  latter  in  the  larger 
quantity,  and  very  small  quantities  of  a  solid  acid,  sparingly 
soluble  iu  water.  This  acid  was  so  readily  oxidisetl  and 
decomposed  that  it  could  not  he  recognised.  Indications 
of  the  presence  of  propionic  acid  were  also  noticed.  The 
total  amount  of  acid  obtained  was  always  small ;  62  kilos  of 
grass,  for  example,  yielded  11  gnus,  of  the  barium  salts 
of  the  mixed  acids.  When  the  grass  or  leaves  were 
distilled  immediately  after  gathering,  methyl  alcohol  was 
invariably  found,  whereas  if  they  had  remained  over-night 
in  contact  with  the  dilute  sulphuric  aoid, ethyl  alcohol  would 
have  predominated.  The  acids  were  not  affected  in  this 
way.  Formaldehyd  i  and  acetaldehyde  were  not  found  in 
the  distillate-.  A  series  of  experiments  was  now  made  in 
which  sugar,  filter-paper,  and  starch  were  treated  in  the 
same  way  as  the  leaves  and  grass.  Neither  methyl  nor  ethyl 
alcohol  was  formed,  but  formic  acid  was  always  present  in 
the  distillate  with  minute  quantities  of  an  oil  probably 
containing  furfurol,  and  a  solid  acid  probably  identical 
with  that  produced  from  the  leaves.  No  acetic  acid  was 
formed. 

It  follows,  therefore,  that  the  formic  acid  and  the  solid 
acid  are  formed  by  the  action  of  the  dilute  sulphuric  acid 
on  carbohydrates  contained  in  the  leaves,  and  are  probably 
not  themselves  present  in  the  leaves,  whilst  ethyl  and 
methyl  alcohols  and  acetic  acid  are  present  in  the  leaves, 
the  ethyl  alcohol  proably  in  the  form  of  an  ester. — T.  E. 

Phenols,  Action  <\f  Bromine  upon,  iu  tlic  Presence  of 
Aluminium  Bromide.  F.  Bodroux.  Bull.  Soc.  Chim. 
1898,  19,  [16— 17],  756—760. 
The  reactions  were  effected  by  adding  the  phenol  in  small 
quantities  to  bromine  containing  1  per  cent,  of  aluminium 
bromide  in  solution.  Under  these  conditions  bromine  re- 
places all  the  hydrogen  atoms  of  the  nucleus,  leaving  the 
hydroxyl  group  unattacked.  If  a  lateral  chain  is  connected 
to  the  nucleus  by  tbe  group  CH  ■  or  C,  it  is  destroyed  and 


a  bromine  atom  takes  its  place.  The  lateral  chain  is  not 
removed  if  union  to  the  nucleus  takes  place  through  the 
group  CH2.  Similar  results  had  previously  been  obtained 
with  the  hydrocarbons. — A.  C.  W. 


Inorganic  Chemistry  according  to  the  Periodic 
Law.  By  F.  P.  Vknabi.e  and  JA-.  Lwis  Hove.  The 
Chemical  Publishing  Co.,  Easton,  Pa.  1898.  Price 
3  dols.  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden,  W.C. 

It  is  stated  by  the  authors  that  they  claim  on  behalf  of  this 
book,  that  it  takes  the  periodic  system  for  its  guiding 
principle  throughout,  following  the  advice  of  Lothar  Meyer 
in  his  address  to  the  German  Chemical  Society.  It  is  a 
volume  of  small  Svo  size,  comprising  preface,  table  of 
contents,  and  260  pages  of  subject-matter.  There  is  an 
alphabetical  index  of  subjects.  The  work  is  illustrated 
with  35  woodcuts.  The  text  is  di\  ided  into  seven  parts, 
apportioned  as  follows  : — I.  Definitions.  Nomenclature. 
II.  The  Elements.  III.  Compounds  of  the  Elements  with 
Hydrogen.  IV.  Compounds  of  the  Elements  with  the 
Halogens.  V.  Compounds  of  the  Elements  with  Oxygen, 
Sulphur,  Selenium,  and  Tellurium.  VI.  The  Nitrides, 
Phosphides,  Carbides,  Silicides,  and  the  Alloys.  VII. 
Metric  System.     Thermometry. 

Laboratory  Text  Book  for  Brewers.  By  Lawrence 
Briant.  Second  Edition;  entirely  re-written.  Fell  and 
Hriant,  16,  Glasshouse  Yard,  London,  E.C.  189S.  Price 
10s.  6,1. 

Nm\ll  Svo  volume  containing  prefaces  to  first  anfl  second 
editions,  table  of  contents,  32"  pages  of  subject-matter, 
an  appendix  of  21  pages,  and  an  alphabetical  index  of 
subjects.  The  work  is  well  illustrated  with  woodcuts, 
plates  representing  microscopic  figures,  and  diagrams.  The 
appendix  is  composed  of  tables,  and  a  list  of  apparatus 
and  chemicals  necessary  for  fitting  up  a  small  brewer's 
laboratory.  The  subject-matter  is  subdivided  into  chapters 
under  the  following  headings  :  — I.  Carbohydrates  and  Allied 
Substances.  Nitrogenous  Matters  and  Enzymes.  II. 
Apparatus  and  Manipulation.  III.  Analysis".  IV.  The 
Polarimeter.  V.  Interpretation  of  Analyses.  VI.  Standard 
Solutions  and  Reagents.  VII.  Typical  Analyses.  VIII. 
Microscopical  Work. 

Chemtsch  -  technisches  Rei'ertoricjt.  Uebersiehtlicher 
Bericht  fiber  die  neuesten  Erfindungen,  Fortschritte  und 
Vetbesserungen  auf  dem  Gebiete  der  techuischen  und 
industriellen  Chemie,  mit  Hinweis  auf  Maschinen, 
Apparate  und  Literatur.  Herausgegeben  von  Dr.  Earn, 
Jacobsen.  37.  Jahrgang.  1S9S.  Erstes  Halbjahr. 
Erste  Halfte.  Mit  in  den  Text  gedruckten  Illustra- 
tionen.  R.  Gaertner's  Verlagsbuchhandlung.  Hermann 
Heyfelder,  Schonebergerstr.  26,  Berlin,  S.W.  H.  (ireve 
and  Co.,  35,  King  Street,  Covent  Garden,  London. 

This  number  for  the  first  half-year  of  1898,  and  the  first 
half  thereof,  treats  of  the  following  subjects  of  Applied 
Chemistry  :— Building  Materials,  Cements,  Artificial  Stone. 
Dye.stuffs,  Dyeing  and  Calico  Printing.  Coal-tar  Products. 
Fats,  (his,  Illuminating  and  Heating  Materials.  Fermented 
Liquors.  Tanning,  Leather  and  Glue  Manufacture.  Tex- 
tiles. Glass  and  Earthenware.  Wood  and  Horn.  India- 
rubber  and  Gutta-percha,  ( lements,  and  Adhesives.  Lakes. 
Varnishes,  and  Paints.     Metals. 

Commercial  Organic  Analysis.  A  Treatise  on  the 
Properties,  Proximate  Analytical  Examination,  and 
Modes  of  Assaying  the  Various  Organic  Chemicals  and 
Products  employed  in  the  Arts,  Manufactures,  Medicine, 
&e.  With  concise  methods  for  the  Detection  and  Deter- 
mination of  their  Impurities,  Adulterations,  and  Products 
of  Decomposition.  By  Aleked  H.  Allen,  Past  President 
of  the  Society  of  Public  Analysts,  Public  Analyst  for  the 
West    Riding  of   Yorkshire,   the  City  of  Sheffield,    &c. 
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Second   Edition,    Sensed    and  Enlarged     Volume  IV. 
ds  and  Albuminous  Principles,  Proteolds  ..r  Albu- 
min....)-.    J.  and    A.  Churchill,   7.  Great   Marlborough 
Street.     London,  1898.     Priee  18». 

This  i-  thi ncluding  volume  of  ibe  second  a  ition  ol  Ike 

.lMthor-_  panic  Analysis,  an  8vovolun 

taining  •  '™in8   preface,  table 

subject-matter,  appendix,   addenda,   alphabetical  index  of 
subjects,  and  list  of  errata.    Thetext  is  illustrated 
wood  engravings.    The  of  the  work  are  dei 

its:— PBOTBIDS  and  AlbuMNOi  -  PRIW- 

.  ,,.If,.     1  baracters  o)    Prol    ds.     I  at « 

Analytical    Reactions.     Proteids 

le   of    1  rine.     Proteids   ol    Plants. 

Milk.     Milk.     Milk  Products.     Meal  and  Meat 

Products.     Proteids   ol     1  Hasmoglob  1    and   us 

AUii-~      Pa  ■  A]  di  untotns.     I  haracters   and 

Class  I  ollagenes  or  Gelatolds.     1  il Is.     Chiti- 

nolds.      Keratin    Subi  [teratoids       AriKsms. 

I  Proti  ids,  kc.     A ami. 

,,,,  h   Bkpobt.     (299.)     (Jul;  IS,  If 
Price  Is.  '■'■'!■ 

Tin-  is  the  Report  of  th  mmitteeof  tin- House 

of  Commons,  appointed  on  the  UthMarch  1898,  to  inquire 
into  and  report  upon  the  sufficiency  of  the  law  relating  to 
th,  wiling,   using,  and   conveying   of  petroleum 

and  other  intlam  nable  liquids,  and  the  precautions  to  be 
adopted  for   the  prevention  of   accidents   with    petroleum 

lamps.  .         , 

The  following  is  a  summary  of  the  recommendations  of 

the  S  ; — 

1.  Thai  the  pr  sent   law  affecting  petroleum  spun,  not 
I,,.:,  ,  should  be  amended. 

1  a  nash-poinl  of  100   (Abel  close  t<  -1 1  as  Ihe 
dividing  I  rolenm  oil  and  petroleum  spirit. 

:,    i~  trol  the  Btorage,  transport,  and  sale 

of  petroleum  generally,  and  admixtures  of  the  same  with 
other  Bubstances,  certain  heavy  oils  being  exempted. 
4.  To  provide  1  1  an  efficient  system  ol  testing. 
g     |.,  adequate  supervision  and  administration 

by  local  DUthorit 

,i   official   inquiries   be   made   into   1 

.,„   the   storage,  transport,  or   use   of 
inflammable  liquids. 

7.  Statutory  powers  to  enable  the  Secretary  of  Mate  t.« 
issue  orders  affecting  the  manufacture  and  sale  of  lamps, 

,  ipri  ad  ii  '   'be   public  as  to  the 

nature  of  petroleum,  and   the  management  ol    ;>  ti 

lamps. 


Ciaur  ftrport. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  thi    Board  of  Trade  Journal.) 

N  I  1111  1:1  i 

■  tit  from  Excise  Duty, 

H,  1   '  .  the  E  transmit-    a    copy 

■,,nd  tr  n   Koyal   Dcerei  ol  the   19th  August,  in 

bich  it  has  !■•  en  n  solved  to  exempt  the 
a    .:•  when  used  in  manufi 

and  ti 

I    si  1 1  1.    Si,,,, 

"115. 

.ire  dutiable  at  the  ral  nts  pet 

100,  unrti  1  paragraph  98  •  I  the  Ai  I  of 

I        „,l  sulphur   in   sai  lis  is   exempt    from  duti  under 
paragraph  674,  Act  ol    1897,  as  sulphur  nototbcrwi      p. 
video  for;  and  sulphur  in  barrels,  free  "I  duty,  under  the 
same  paragraph  a-  crude  Sulphur. 


Ill   gfil  1 SlISKKIA. 

Exemption  from  Duly  of  Machinery  far  Siberia  and  Ural 
Mining  Districts. 

Her  Majesty's  Aml.a--.idor  a'  St.  Petersburg  transmits 
the  following  li-i  of  machines  and  their  parts  that  may  be 
imported  under  certain  conditions  free  of  duty  during  the 
course  of  In  years,  to  the  1st  January  1909,  across  all 
the  frontier-  of  the  Empire  for  the  requirements  of  Siberian 
and  1   :  '  ing. 

1.  Machines  required  exclusively  for  gold  mining  for 
working  gold  ore  : — 

( ci)  (  oneentrators  of  all  systems  for  working  gold-bearing 
Bands. 

(//)  Concentrating  appliances  for  the  reduction  of  slimes 
and  the  extraction  therefrom  of  stick  and  pyrites. 

(r)  Centrifugal  concentrators  for  the  dry  process  of 
concentration  of  gold-bearing  stuff. 

(d)  Apparatu-  for  amalgamating  gold-bearing  ores,  in- 
cluding amalgamators  of  every  description,  mills,  pans, 
metallic  sheets  and  other  apparatus  destined  for  the  extrac- 
tion of  gold  by  means  of  amalgamation. 

(e)  Apparatu-  for  the  extraction  of  gold  by  wet  pr. 
namely,  ore-smelting  rotating  furnaces  of  every  kind  and 
other  apparatus  lor  ehlorinatiou,  viz.,  generators  for  obtain- 
ing chlorine  (chlorinators),  cylindrical  pans  of  boiler  and 
half-boiler  iron,  and  all  appurtenances  belonging  to  them 
(bolts,  distributors,  siphon-.  Stc.),  and  serving  br  the 
extraction  of  gold  by  means  of  cyanide  of  potassium  and 
other  chemical  reagents,  as  also  dynamo  machines  for 
electrical  deposit  of  gold  from  cyanide  solutions. 

For   the  free   importation   of   the   machini  1  on 

Part  1  a  certificate  of  the  District  Mining  Engineer  of  the 
Crown  must  be  presented  to  the  Custom  House  at  which  the 
goods  are  elearahle  to  the  effect  that  th.-  machines  and  their 

1  pa  11  \  ing  parts  which  have  arrived  at  the  Custom  II 
are   in   conformity   with   the  specifications   and   <lra» 
furnished  to  him.  the  engineer,  and  that  they  are  really 
required    for   the   working  of  gold   and  are   imported  by   a 
certain  person  or  company  m  be  named. 

In  case  of  the  establishment  of  depot-  of  gold  mining 
1  schines  in  the  provinces  of  Venissei,  Irkutsk.  Yakutsk, 
and  the  Trans-Baikal,  Amur  and  maritime  regions,  the 
owners  of  these  depots,  in  order  to  obtain  permission  for 
receiving  foreign  machines  duty  free,  must  present  certifi- 
cates bom  the  District  Mining  Kogineer  ol  the  Crown  to 
1  that  the  machines  and  their  parts  imported  are 
applicable  to  gold  mining,  and  come  under  the  • 
those  enumerated  in  the  published  list,  and  that  their 
owners  real l_\  pot  J  of  gold-mining  machines. 


1 11  tv  us  Zinc  Pigm 

Eng.  and  Mining  ./.,  Sept.  24,  1898,  3G4. 

Ina  portation  of  "  lithophone,"  which  is 

11.  Bl  containing  about  30  per  cent,  of  sulphate  of  zinc, 
and  70  percent,  of  barytes,  was  assi  ssed  h\  Ihe  Collector  of 
the  port  of  New  York  for  duM  at  1]  cents  a  lb.  The 
importers,  Gabriel  and  Schall,  of  N.»  ^ork,  protested, 
and  the  Board  of  General  Assessors  now  decides  that  the 
-inent    was  ',    and    the    pigment    should   be 

admitted  at  the  rate  of  1  cent  per  lb.  n-  a  "  paint  containing 
zinc." 


Ksri.i.r  1.1    Mi.iinivni.  mi  kit. 

1       nisi  and  Druggist,  ".  I.  89,  1898,  675. 

My  a  new  General  Order,  IS  is;.*,  just  issued  by  the 
Board  of  Inland  Revenue,  permission  i-  given  for  the 
export  of  methylated  spirit  in  vessels  containing  1,2,  3,  or 
any  number  ol  even  gallons,  providedtbe  vesselssre  packed 
in  cases  containing  not  less  than  10  ;  a'ls.  each. 
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EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Export  of  Sal  Ammoniac  from  the  United 
Kingdom  to  Russia. 

Board  of  Trade  J.,  Oct.  1898,  408. 

It  having  come  to  the  knowledge  of  the  Board  of  Trade 
that  large  quantities  of  sal  ammoniac  are  exported  from  this 
country  to  Russia,  in  excess  of  probable  Russian  require- 
ments, for  electric  batteries  and  similar  uses,  inquiries  have 
been  made  into  the  subject  through  the  Foreign  Office,  by 
H.M.  Consular  Officers  at  St.  Petersburg,  Odessa,  Xieolaieff, 
Sebastopol,  Kieff,  Batoum,  and  Riga,  with  the  following 
result  :  —  • 

St.  Petersburg. — The  Consul-General  at  St.  Petersburg 
reports  that  there  is  undoubtedly  a  considerable  quantity  of 
sal  ammoniac  imported  annually  into  St.  Petersburg,  partly 
for  the  interior  and  partly  for  the  Tentileff  works  near 
St.  Petersburg,  at  which  smokeless  powder  is  manufactured. 
He  further  states  that  he  has  been  informed  that  a  portion 
of  this  chemical  product,  which  figures  in  the  import  lists  as 
sal  ammoniac,  consists  really  of  soda,  the  competition  in  the 
sale  of  the  latter  bring  ro  keen  on  the  part  of  the  local 
agents,  that  they  endeavour  to  conceal  its  identity  under 
another  appellation.  He  adds,  that  it  is  exceedingly  difficult 
to  obtain  precise  information  on  the  subject,  so  much  secrecy 
being  observed  in  the  trade  iu  connection  with  the  matter  in 
question. 

Odessa. — The  Acting  Consul-General  at  Odessa  reports 
that  he  has  been  unable  to  discover  to  what  use  the  sal 
ammoniac  imported  at  that  port  is  put,  other  than  that  con- 
nected with  electric  batteries  and  similar  apparatus.  He 
adds,  that  according  to  statistics  obtained  from  the  Custom 
House,  the  quantity  of  sal  ammoniac  imported  into  Odessa 
in  1897  was  306  tons,  or  somewhat  less  than  half  that 
imported  during  the  previous  year. 

Nicolaieff. — The  Vice-Consul  an  Nicolaieff  states  that 
the  local  demand  for  sal  ammoniac  is  supplied  through 
Odessa,  the  drug  being  used  for  tinning  and  soldering, 
besides  being  employed  by  chemists.  He  is  further  given 
to  understand  that  it  is  imported  in  large  quantities  into  the 
north  of  Russia  for  dyeing,  and  also  for  being  converted 
into  spirits  of  ammouia,  which  is  extensively  used  for  house- 
hold purposes, 

Sebastopol. — Xo  sal  ammoniac,  or  next  to  none,  is  im- 
ported at  this  port, 

Kieff. — The  Consul  at  Kieff  states  that  sal  ammoniac  is 
imported  into  this  district  in  two  sorts — first,  in  crystallised 
powder,  used  for  medicinal  and  electric  battery  purposes  ; 
second,  used  in  mechanical  works,  &e.,  principally  for 
soldering  purposes  Of  the  first  sort,  acout  300  poods 
(nearly  5  tons)  are  used  in  the  Kieff  district,  and  are 
received  from  Germany ;  whilst  of  the  second,  close  on 
100  poods  (about  1^  tons)  is  imported  from  England. 

Batoum. — The  Consul  at  Batoum  reports  that  inquiries 
made  by  him  at  Batoum,  Tiflis,  and  Baku  have  elicited  the 
fact  that  the  quantity  of  sal  ammoniac  imported  into  the 
Caucasus  is  merely  what  is  required  by  chemists  for  electric 
and  other  similar  uses,  and  that  the  total  amount  is  there- 
fore quite  insignificant. 

Biga.— The  Consul  at  Riga  states  that  besides  being 
used  for  electrical  purposes,  sal  ammouiac  is  extensively 
employed  in  woollen  mills  for.  among  other  purposes, 
cleaning  cloth  and  yarns.  It  also  enters  very  largely  into  the 
manufacture  of  tin-plates,  and  tinners  and  coppersmiths 
use  it  for  tinning,  soldering,  and  brazing.  He  further 
remarks  that  it  is  generally  from  this  salt  that  liquid 
ammonia  is  manufactured,  and  that  a  certain  quantity  is 
consumed  in  the  manufacture  of  snuff.  He  adds,  that 
the  quantity  of  sal  ammoniac  imported  into  Riga  is  small. 

Henequen  in  Yucatan. 
Board  of  Trade  J.,  Oct.  1898,  423. 

Yucatan  produces  henequeu  fibre,  chile,  dyewoods,  cedar, 
and  mahogany  for  export ;  the  sugar  and  aquardiente  pro- 
duced is  for  home  consumption.     There  are  extensive  salt 


pans  on  the  coast,  from  which  a  considerable  amount  of  salt 
is  collected. 

Henequen,  which  during  the  year  averaged  1-25  dols. 
Mexican  per  aroba  of  25  lb.,  has  now  risen  to  over  4  dols., 
the  aroba  in  consequence  of  the  scarcity  of  manilla  fibre  in 
j  the  market,  owing  to  the  war.  Many  of  the  producers  of 
henequen  are  under  contract  to  supply  the  fibre  at  1  •  50  dols. 
for  the  year,  and  are  not  producing  more  than  sufficient  to 
comply  with  their  contracts,  whilst  the  few  that  are  not 
under  contract  are  obtaining  high  prices.  Thus  shipments 
of  henequen  have  not  as  yet  greatly  increased. 

A  company  has  been  formed  with  local  capital  in  Merida, 
which  is  now  manufacturing  rope,  cordage,  matting,  and 
bagging  of  henequen  fibre.  Should  this  company  be  able 
to  turn  out  bagging  that  can  take  the  place  of  gunny  bags, 
they  will  command  a  good  business. 

The  German  Coke  Industry. 

Board  of  Trade  J.,  Oct.  1898,  456. 

The  Board  of  Trade  have  received,  through  the  Foreign 
Office,  copy  of  a  memorandum  drawn  up  by  the  Commercial 

;  Attache  to  Her  Majesty's  Embassy  at  Berlin,  on  the  present 
condition  of  the  German  coke  industry. 

The  memorandum  states  that  an  interesting  article  on  the 
development  of  the  German  coke  trade  has  appeared  in  the 
Stahl  und  Eisen  for  July,  of  which  the  following  is  a  short 
summary  : — 

The  production  of  coke  in  Germany,  since  1890,  has  in- 
creased by  more  than  3\  million  tons,  or  by  55  per  cent.  ; 

:    and  this  does  not  iuclude  coke  produced   in  Xorth  German 

i  and  Rhenish  Westphalian  works,  nor  in  various  cement 
factories.  The  districts  here  included  are  the  following  ; — 
Ruhr,  Upper  and  Lower  Silesia,  Saar,  Berg  neighbourhood 
near  Aachen,  Ohern  Kircheu,  and  the  Kingdom  of  Saxony. 
If  all  other  coke  were  included,  the  coke  production  of 
Germany  would  for  1897  be  certainly  about  12  million  tons. 
But  from  the  above-named  districts  only,  the  advance — from 
1890  to  1897— has  been  from  6,411,520  to  9,960,740  tons. 
It  is  in  the  Ruhr  district  that  the  chief  coke  production 
occurs,   which   shows  a   development    from  341,033  tons  in 

i    1870  to    5,562,503  iu  1895.     From  a  table  attached  to  the 
report  it  appears  that   the  value   has    risen  from  21   million 
marks  in  1885  to  76  millions  in  1897,  or  by  262  per  cent. 
Of  the  estimated  12    millions  of  coke  turned  out  in  1897, 

i  about  9  remained  in  the  country  and  only  8  went  abroad, 
which,  however,  includes  Luxemburg.  The  German  article 
goes  on  to  give  other  data  on  the  subject  of  methods  of 
production  ;  and,  finally,  two  other  diagrams  are  given  of 
the  number  of  tar-ovens  and  of  the  price-curves  of  by- 
products. 

The  Manufacture  of  Sakai  Carpets. 
Bd.  of  Trade  J.,  Oct.  1898,  425. 

The  carpet-making  industry  of  Japan  is  of  compara- 
tively recent  growth.  The  chief  seat  of  the  industry  at 
the  present  day  is  Sakai,  a  town  abort  erght  mile;  south  of 
:  fsaka,  whilst  a  few  are  made  at  the  neighbouring  village  of 
Surnivoshi. 

The  progress  of  the  trade  is  shown  in  the  following 
table  : — 


Year. 

Carpets  Exported. 

Value. 

No. 

Ten. 

1880 

1,595 

2.(113 

1890 

27,593 

51,018 

1891 

60,811 

94.731 

1892 

112,279 

177,44iT 

1893 

203,050 

891,989 

1S94 

546,091 

1,134,073 

1895 

6S5.536 

1,635,902 

1896 

661,732 

1,152,177 

1S97 

555,878 

973,871 

The  materials  employed  in  carpet  making  are  cotton 
wool,  silk  and  yamamai  or  wild  silkworms'  thread,  waste 
silk  and  jute. 

The  silk  used  is  only  that  which  comes  from  Joshiu,  and 
the  dyeing  of  the  thread  is  all  done  in  Tokio. 
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A  great  improvement   has  taken  place  lately  in  the  dyes 

bul   as  the    large   dealers    are   of  opinion   that    still 

furthei     improvement*    en  rj     and    desirable,   a 

, .ting  "i   those  interested  is  bring  called  to  try  and  do 

awaj    with  the   practice   now   in    vogue  of  buying  cheap 

from  the   native    rchante    in   Osaka,  and   in   lieu 

.f  to  purchase  them  direct  from  the  foreign  importers 
at  Kol»-.    The  imported  dyes  now  in  ose  come  principally 
from  I  Dgland  ind  Germany.    These  dyes  last  better  than 
those  rormerl)   used,  and  arc  now  almost  invariablj   em- 
ployed in  the  making  of  wool  rugs  and  jute  rugs  of  the 
,   qualities  ;  while  lor    cotton  rugs— except  Mich  Few 
ire    dyed    on    what    i-    termed    toe    "old    Japanese 
terj    inferior  dyes  are  used  even  now,  and  the 
colours  quickly  fade. 

Provided  that   strict  attention  be  paid  to  the  quality  .of 
tl„.  a  I    ind  earnest  endeavours  mad.-  to  main- 

rtain  uniformity  of  standard,  there   is  no   reason 
wbj  the  future  of  the  trade  should  not  be  assured. 

Sn  ill  is    Si  l  i  in  R   Ti:  HIE. 

//./.  of  Trade  J.,  Oct.  1898,  159. 

According  to  information  received   from  Her  Majesty's 
-nl  at  Palermo,  the  following  table  show-  the  condition 
of  tfai    Sicilian   sulphur  trade  on  Blst  duly  in  each  of  the 
veers  1894  — 1898  inclusive: — 


I 
during  the 

\i ml  Exported 

^  ears. 

during  the  Seven 

Month  ended 

Months  ended 

31st  July. 

gist  July. 

Cantals. 

i  ■ .   tals. 

1894 

3,033,51  1 

''7s 

MS! 

IgBfl 

'iTI.vsl 

3,821,818 

S78 

:;  M0.74S 

319,135 

i."ivi;s 

Vi  fa  ,— 13  cantals  =  1  ton. 

( in  3l-i  .In!'   1898   the  stocks  in  hand   in  the  whole  of 
Sicily  M  cantals. 

1   (PORTS  01     I  'l  BM  l\    Ami  im     C'OLOI  R8. 

U.S.  Cons.  Reps.,  Oct.  1898,226. 

I  i  ,   i  niti  'i  St  -I,     commercial  agent  at  Bamberg  reports 
German  chemical  industry  has  largely  increased  in 

Atlantii    exportal -  daring  the   last  few  year-.     In 

1889    German    chemicals    sent    abroad    were    valued    at 

I   dols  ;  in  1896,  they  were  worth  77,150, dols., 

.in  in.  n  .,  ,  .1  n  .Li  lj  9  1,1  00,000  dols.,  or  more  than  i 

eelit.,  W  Ithlli  Se\  .  II    \  ear-. 

( Ine-ilnrd  ot  ih  ise  is  dm-  to  the  heavj 

i.iiimii  ol  i  terman  anili  n  i  clout        I  nej  rose  from  9, 1  1 10 

dols.    in    1889    to    15,947,000  dols,    in    1897,   the    imports 

remaining   jtationarj    at   about  905,000  dols.     This   result 

ill  the  more  remai  cause  it  was  achieved,  as  in 

•    other  case,  in   spite  of  lower  prices;  for,  in 

hi  -1  thi    aniline  colours  i  ipoi  li  d   at inted 

only    to  6,975  tons,  while  in    1897  it    reached    17,639   tons. 
Ih.  exported  in  1897  was  therefore  2i  times  thai 

oi  1889,  wbili  thi   v. die  was  far  from  heii  ;  douol 

1  h.    heaviest  consumer  i-  America,     The   1  nited  States 
Imported  lasl  jn  double  centner*  ol  aniline  oolo 

Britain's   imports  rose  to  85,750  double  oenti 

rVnetris  lie     ,n    l ght    16,595   double   centners i  China, 

18,855   double    centners;    Japan,   5,077   double   centners) 
centners;     British    East     I 
8  double  centners;  and    Italy,  9,893  donbli 

I  i Denmark,  Holland.   Russia,   Sweden,  and  Switser- 

liuiil  are  also  :  mors  foi    German  anile 

and  Grceee,   Norway,  Portugal,  Rous  it,  ["urkey, 

Itra/il.  Canada,   Mexico,  and  British  Australia   buy   their 
aniline  colours  In  the  Qerman  murk.  i. 


Chemicals  lnd  Paints  i\  Mexico  in  1897. 
Foreign  Office  Annual  Series,  Sept.  1898.  Xi>.  2184. 

There  was  scarcely  any  variation  in  the  total  value  of  the 
imports  of  chemical  products.  There  was,  however,  a  very 
considerable  increase,  amounting  to  nearly  10  per  cent,  of 
the  import-  of  caustic  Boda  and  potash  and  sulphates  of  iron 
and  copper,  which  was  set  off  bj  a  decrease  in  paints  and 
colour-  (probably  doe  to  over-importation  last  year),  r.nd 
in  miscellaneous  drags  and  chemicals.  The  values  of  the 
import-  according  to  these  subdivisions  were  as  follows: — 
Taints  and  colours,  54,419/.  j  can-tic  soda  and  potash  asd 
sulphates  of  iron  ami  copper,  98,735/.;  and  miscellaneous 
drills  and  chemicals.  191,6552. 

Paints  arc  of  inferior  quality  and  very  dear,  and  English 
paints  ought  to  be  aide  t«  compete  on  very  favourable 
terms,  whereas  they  arc  not  imported  at  all.  \II  the  colours 
Sold  arc  mar-.h  ground,  and  no  Japan  size  nor  lirst  quality 
paint  or  tinting  brushes  are  obtainable. 

Copper  ami  Lead  Exports  from  Mexico  is  I89fr. 

Foreign  Office  Annual  Series,  Sept.  Is'.'s.  .\  „.  8184. 

A  falling-off,  both  in  quantity  and  value,  has  occurred  in 
the  exports  of  copper.  As  a  large  part  of  the  copper  ex- 
ported from  Mexico  i-  the  produce  of  one  particular  mine, 
owned  by  the  Boleo  Company  of  Santa  Rosalia,  Lower 
i  alifomia,  thi-  is  probably  due  to  local  and  temporary- 
causes. 

It  is  publicly  announced  that  the  same  group  of  French 
capitalists  which  control-  the  Boleo  Company  has  acquired 
a  very  extensive  copper  property  in  the  state  of  Michoncan, 
known  as  Iugmiran,  which  in  formal  times  was  very  pro- 
ductive, but  ot  late  year-  has  been  practically  abandoned. 
If  this  property  prove-  to  he  anything  like  as  good  as  hi 
reported,  a  large  increase  in  the  exports  ol  copper  maj  hi 
expecte  I  as  soon  as  the  preliminary  work  is  finished  and  the 

extraction  of  the  ore  begins. 

No  dean  lead    is   exported   from    Mexico,  ami    by  far  the 
greater  part  of  the  lead  which  figures  in  the  export  statistics 
i-  shipped  in  the  form  of  argentiferous  bars,  as  they  come 
out  of  the  smelting  furnaces,  aa  it  is  found  thai  the  - 
ration  of  the  silver  from  the  lead  can  be  more  economically 

performed  abroad.  The  increase,  therefore,  in  the  exports 
of  lead,  from  960,909  cwts.  in  is'.n;.  to  1,177,868  owts.  in 
1897,  affords  a  proof  of  the  activity  of  the  smelling  industry 
iii  Mexico. 

Tin:  I'i;i-i\i    imi  Prospective  Supply  of  Cu.cum 

I  '  IRBID]  . 

U.S.  Cons.  Reps.,  Sept.  1898,  17. 
The    U.8.    Consul-General     at    Frankfort      report-     as 

|, ,11ml  g  ; 

I'll.' rapidly  increasing  use  of  acetylene  has  pushed  the 
demand  for  calcium  carbide  so  close  to  the  present  limit  of 
ible  supply,  that  the  questions  of  increased  productive 
capacity,  the  future  output,  and  probable  price  of  this  new 
and  important  material,  assume  a  definite  international 
interest. 

[I   is  understood  that  the  use  of  acetylene,  ami  conse- 
quently the  consumption  of  carbide,  has  increased  somewhat 
more  rapidly  in  America  tlmn  in  Europe,  and  that,  notwith- 
standing   the    large   output   at    Niagara    Kail-,   the   b 
demand  has  rather  more  'ban  kept  pace  with   the  supply. 
The  hitter  may  practically  be  also   -aid  of  bin  rope,  at  lea-t 
of  Germany,  which  country  notwithstanding  its  pre  emii 
in  all  kinds  of  chemical  manufacture,  and  all  that 
and  reads  of  new  plants  projected   or  under  construction, 
-.nil  obtain-  nl m t>- 1  its  entire  sup|  ly  of  carbide  from  Switzer- 
land, notably  from  the  great  works  at   \eiihau-eii. 

A  ^i.lr  iil'ii  about  the  onl\  manufacturer  of  carbidi  in 
German]  wasa  company  at  Bitterfeld,  in  Prussian  Saxony, 
which  -united  the  lime  and  carbon  by  electrical  heal 
generated  by  steam  power,  and  found  itself,  for  that  reason, 
unable  to  compete,  and  so  suspended  operations  and 
removed  it-  plant  to  N'cuhausen,  when-  it  ha-  reopened  with 
watcr-powi  >  gi  acratorj  and  a  largely  increased  capacity. 


Oct.  31, 1898.] 
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The  whole  carbide  industry,  so  far  as  Central  Europe  is 
concerned,  is  now  in  a  transition  stage,  and  the  conditions 
of  supplj'  and  price  are  likely  to  be  greatly  modified  by  the 
increased  production  of  next  year.  The  Compagnie  Gene- 
voise,  at  Vernier,  on  the  Rhone,  near  Geneva,  has  greatly 
enlarged  its  plaut,  and  is  making  contracts  for  1899  at  a 
considerable  reduction  from  present  rates. 

But  the  inost  irnporiant  accession  will  come  through  the 
operations  of  the  great  combination  headed  by  the  Schuckert 
Electrical  Manufacturing  Company,  at  Nuremberg,  which, 
as  is  stated  on  published  authority,  will  increase  its  capital 
to  28,000,000  marks  (6,664,000  dols.),  and  expects  to  have 
in  operation  during  the  course  of  next  year  the  following 
carbide  factories  : — ■ 

Horse-power, 

Electrical  Works  Lonza,  at  Garnpel  (Wallis) 2,500 

Electrical  Works  Hofsland,  al  Sarpborg,  Norway.  5,000 

Bosnian  Blectrical  Company,  Iajce,  Bosnia 8,000 

Societe  Espagnole,  Brega  (Catalonia) 2,500 

The  aggregate  annual  product  of  these  four  plants  is 
estimated  at  20,000,000  kilos.  (20,000  metric  tons),  capable 
of  generating  6,000,000  cubic  metres  (211,896,000  cubic 
feet)  of  acetylene.  Besides  these,  the  Aluminium  Industry 
Compauv.  of  Neuhauseii-on-Rliiiie,  has  this  rear  increased 
its  capital  to  16,000,000  francs  (:i,088,000  dols.),  for  the 
purpose  of  constructing  a  7,500  horse-power  plant  at  Land- 
Gasteiu,  in  Austria.  All  these  establishments  will  employ 
the  original  process,  by  which  the  lime  and  carbon  are 
smelted  together  by  the  heat  of  an  electric  current. 

The  Walther  process,  briefly  described  in  a  former  report 
of  this  series,*  smelts  the  same  materials  by  the  heat  of 
darting  acetylene  flames  intensified  by  mechanical  pressure, 
and  is  employed  by  a  company  at  Leipsic,  which  has  works 
at  Cassel,  and  now  advertises  its  product  in  the  special 
organ  of  the  carbide  industry.  Although  this  company  is 
said  to  have  exhibited  at  Berlin  carbide  samples  of  very 
high  quality,  there  seems  to  prevail  among  business  men 
soine  doubt  as  to  whether  this  process  can  be  made  to 
compete  economically  with  electrical  heat  generated  uy 
water  power  under  favourable  conditions.  So  far  as  can 
be  ascertained,  a  favourably  located  and  well-managed 
water-power  plant  in  Germany  or  Switzerland  ought  to 
produce  carbide  of  standard  quality  at  a  net  cost  of 
160  marks  (38  dols.)  per  metric  ton.  and  it  is  doubted 
whether  this  minimum  figure  can  be  much  reduced  by  any 
process  now  in  practice.  The  consumption  of  acetylene  will 
have  to  increase  rapidly  after  next  winter  to  keep  pace  with 
the  great  augmentation  in  the  carbide  supply  that  will  then 
occur. 

Already  the  effect  of  this  future  increase  in  production 
exerts  a  definite  influence  upon  contract  prices,  and  a  large 
purchase  for  next  year's  delivery  has  recently  been  made  at 
a  reduction  of  20  marks  t  -t  ■  7 0  dols.)  per  100  kilos.  (220  lb.) 
from  the  market  price  of  the  same  firm  for  1898.  Carbide 
is  a  form  of  merchandise  which  varies  exceedingly  in  price 
according  to  the  quantity  involved  in  the  transaction.  So 
far  as  can  be  ascertained,  manufacturers  now  receive  from 
railways  and  other  consumers  or  wholesale  dealers  who 
purchase  in  large  quantities  from  34  to  35  marks  (8*09  dols. 
to  8'33dols.)  per  100  kilos.,  packing  charges  not  included. 
Consumers  of  small  quantities  have  to  pay  to  dealers  from 
10-25  dols.  to  11-90  dols.  per  100  kilos.,  exclusive  of 
packing,  the  price  between  these  two  figures  being  governed 
by  the  quantity  purchased. 

The  standard  guaranteed  strength  is  300  litres  of  gas 
per  kilo,  of  carbide,  and  the  present  situation  may  be 
summarised  as  follows:  — 

There  is  now  in  the  European  market  no  apparent  snrplus 
of  carbide,  and  the  current  supply  is  taken  up  as  fast  as  it 
is  turned  out. 

There  is  even  a  demand  that  would  justify  some  importa- 
tion, provided  the  foreign-made  carbide  were  of  standard 
quality  and  could  be  furnished  at  prices  within  the  local 
market  rate  and  under  conditions  of  delivery  and  payment 
that  prevail  here. 

•  See  Consular  Reports,  No.  206  (November  1897),  337. 


This  situation  can  probably  no*  continue  beyond  the 
close  of  the  present  year.  The  several  large  new  carbide 
plants  that  will  be  started  up  next  winter  and  spring  will 
so  increase  tin-  output  as  to  probably  reduce  the  market 
price  to  a  fair  profit  above  net  cost  of  production.  ai,d, 
unless  the  use  of  acetylene  increases  phenomenallv,  leave  a 
surplus  that  will  be  available  for  export. 

Calcium  carbide  is.  however,  a  somewhat  critical  kind  of 
merchandise  for  international  traffic.  The  requirements  of 
railways  and  steamship  companies  in  respect  to  packing. 
Xc,  are  so  costly  and  difficult  of  fulfilment  that  in  one 
recent  case  a  large  order  of  carbide  for  China  had  to  be 
cancelled  because  it  was  impossible  iO  comply  with  the 
specifications  for  its  transportation. 

Calcium  Carbide   \nd  Aiktyi.kne  in  Fram  e. 
U.S.  Cons.  Heps.,  Oct.  1898,  279. 

Consul  Thackara,  writing  from  Havre,  4th  Aug.  1898, 
says  :  — 

There  are  no  official  statistics  bearing  upon  the  annual 
output  of  calcium  carbide,  so  that  the  amount  furnished 
yearly  by  the  different  manufacturers  has  to  be  estimated. 
These  estimates  vary  from  1,000  to  5,000  tons  pel'  year  from 
each  factory,  depending  upon  the  demand  and  the  number 
of  hours  each  establishment  works. 

There  are  10  factories  at  present  engaged  in  the  manufac- 
ture of  carbide  of  calcium  in  Erauce.  Two  are  at  La  Battue 
and  one  at  each  of  the  following  places  :  Scchilienue, 
Eroges,  Chapareillan,  Eancey,  Notre  Dame  de  Brianeon, 
St.  Heron,  Bellegarde,  and  Crampagna.  Four  factories  are 
undergoing  construction.  They  will  be  situated  at  St. 
Etienae  de  Maurienne,  Epierre,  Serres,  and  Chute  du  Giffre. 
They  will  be  able  to  produce,  when  running  at  their  full 
capacity,  from  2,500  to  3,000  tons  per  year.  The  wholesale 
price  of  carbide  of  calcium  in  France  is  from  35))  to  400  frs. 
(67*55  to  77  "20  dols.)  per  ton.  exclusive  of  cost  of  packing. 
The  cost  of  packing  is  4  50  frs.  (87  cents)  per  iron  drum 
containing  50  kilos.  (110  lb.),  6  frs.  f  1  - 19  dols.)  per  drum 
of  100  kilos.  (220  lb.),  and  11-50  frs.  (2-22  dols.  per  drum 
of  200  kilos.  (441  11..). 

The  carbide  of  calcium  manufactured  in  France  is 
guaranteed  to  give  300  cubic  litres  of  gas  per  kilo.  The 
output  is  constantly  increasing,  and  the  supply  is  fullyequal 
to  the  demand.  The  retail  price  of  the  article  is  from  55  to 
60  frs.  per  100  kilos.  (10-615  to  11-58  dols.  per  220-46 lb.), 
not  including  packing. 

There  are  two  villages  in  France  completely  lighted  by 
acetylene  by  the  Societe  Franco-Espagnole  du  Gaz  Acety- 
lene, of  No.  81,  Rue  St.  Lazare,  Paris.  They  are  Alzonue, 
in  tlie  department  of  Aude.  a  town  of  1,506  inhabitants,  and 
Saurat-par-Tarascon,  in  the  department  of  Ariege,  a  place  of 
;t.o24  inhabitants. 

The  ordinary  method  of  introducing  acetylene  gas  into 
towns,  up  to  tiie  present  time,  has  been  the  same  as  that 
used  by  the  coal-gas  companies.  For  the  privilege  of 
furnishing  gas  to  consumers  at  certain  rates,  the  munici- 
pality usually  demauds  of  the  contracting  company  that 
the  lighting  of  the  city  itself  shall  be  virtually  free.  It  is 
claimed  by  the  French  aeetyleue-gas  companies  that  the 
installation  of  a  gas  plant  in  each  particular  house  has 
become  so  simple  that  the  consumers  will  not  pay  an 
increased  price  for  gas  on  account  of  the  free  city  lighting, 
but  prefer  to  have  their  own  plants,  thus  having  their  light 
at  a  reduced  cost  and  independent  of  the  city  plant.  It  is 
estimated  by  the  gas  companies  that  a  cubic  metre  of 
acetylene  gas  costs  38  -6  cents,  but  the  lighting  power  being 
15  times  that  of  coal  gas,  the  same  unit  of  light  is  obtained 
with  a  consumption  of  acetylene  gas  15  times  less  than  that 
of  ordinary  gas.  Hence,  taking  30  centimes  (5-79  cents) 
as  the  price  of  a  cubic  metre  of  coal  gas,  there  result-  an 
economy  of  50  per  cent,  in  the  lighting  power  in  favour  of 
acetylene  gas. 

Utilisation  of  Indian-corn  Stalks  in  Russia. 
U.S.  Cons.  Reps.,  Oelober  1898,  215. 
On  the  19th  of  July,  a  most   interesting  experiment  was 
made   by   the    Russian    Admiralty   at   the    naval    proving 
grounds  at  Poligou,  near  St.  Petersburg. 
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A  coffer  .1  mi.  •'•  ft.  long,  6  ft.  <lecp,  and  3  ft.  broad,  was 
packed  with  blocks  of  cellulose  made  from  the  pith  of 
Indian-corn  stalks.  The  material  was  supplied  by  the 
Mart-den  Company,  of  Philadelphia,  and  the  dam  was 
packed  under  the  supervision  of  the  experts  of  thai  Com- 
pany. The  cellulose  within  the  dam  »u-  compressed  until 
it  weighed  n  lb.  for  each  cubic  \  6-in.  solid  shot  was 

tired  through  the  dam,  striking  it  a  distance  of  about  20  in. 
from  the  bottom.  Tin-  shol  -truck  the  dam  at  a  velocity  of 
1,000  ft.  a  second,  and  passed  clear  through  both  the  iron 
wall-  and  'he  cellulose  packing.  Lest  than  half  a  pound  of 
the  cellulose  was  carried  out  bj  the  projectile.  The  water 
compartment  of  the  'lam  was  Oiled, giving  a  pressure  of 
nearly  5  ft.  of  water  on  tin-  perforated  surface,  In  just 
hah  an  hour  a  moist  spot  began  to  show  on  tin-  outer 
-nrface  of  the  dam.  hut  it  was  evident  that  the  moisture  had 
along  tlf  bottom  of  the  packing  and  not  through  the 
path  of  the  shot.  In  four  hour-  no  water  had  come  through 
the  shot's  path,  and  only  ''■  Kail-,  hail  passed  under  the 
packing,  The  experiment  conclusively  demonstrated  that  a 
ship  provided  with  a  coffer  '!am  packed  as  was  the  one  used 
in  tin-  experiment,  could  be  perforated  ■<  it.  below  the  water 
line  without  the  li  asl  danger  od  the  entrance  of  water.  This 
demonstration  opens  up  an  immense  market  for  Indian- 
corn  pith,  and  will  prove  of  great  advantage  to  American 
i  it  are. 

Afiei  .  [trading  the  cellulose  for  packing  coffer  dam-  and 
other  purposes,  the  outer  envelope  of  the   stalk    is  ground 

into  an  excellent  cattle  1 1.     This  property  of  the  maize 

stalk  is  of  the  greatest  importance.  It  is  evident  that  this 
\r;i  te  product  of  the  \:i-t  maize  fields  of  America  is  destined 
lo  miere-i  European  nation-  and  find, eventually, a  wide 
market. 

Similar  trail-  of  maize  pith  as  an  obturating  material  for 
battle-ships  have  been  made  in  England  with  favourable 
results, 

1^1  1  mm:  in  Java. 

/    v  r„„,.  It.,,*.,  on.  lK'.is,  866. 

Although   lot    -' >ear-  .lava   ha-    been   the    principal 

country  lot  producing  cinchona  batk,  yet  the  actual  manu- 
facture of  sulphate  of  quinine  there  ha-  only  just  begun. 

Ph.-  tir-t   shipment  to  the   1  r .it.  .1   State-  "t   10,000  oz. 

of  sulphate  of  quinine  took  place  last  January,  and  up  to 

the  present   date  there  have  heen  invoiced   lor  shipment 

to   the  United   States    is, .'.no  .,/..   of  sulphate  of   quinine, 

I  .it  1 1,895 '55  dols. 

There  1-  at  present  only  one  factory  tor  working  the 
cinchona  hark  in  .lava,  and  it  In-  been  running  ■  very 
short  time  ;  hut  tl"  success  .a  the  enterprise  1-  pros 

,ln-t  ti"«  things  i""k  especially  bright,  a-  the  war  ha- 
,,.«,■.  ■  •    in  quinii  e  quotations,     Quinine  from  this 

,y   (Hand,  i  '>),  which    the    hitter 

pari  "f  April  was  it  6  per  unit,*  had  risen  bj  the 

middle  ■■!  Maj  '■•  :  ■'•!  dols. 

■;i„.   1  .1   letter    written   by    Mr.    1'.  W. 

Silthoff,   the    mail  ii."  1    of    the    factor]    above    mentioned. 

Instry,  its  history  and  it-  prospects. 

A-   regards   the   cultivation    "i   the  cinchona   bark,  the 

Government    plantations    in   Java   does   not 

he  n    oat   the  ciiii 1    opinion    that    commercial    vcul 

.,,,    bettci    managed    bj    private   enterprise.       \n   official 
report  ju-t  published  showed  that  the  Government  in 
cleared    >    profii    ol    ovei    88,500  Sols,    from    it-  cinchona 
estates,  whili  imc  year  was,  as  :i  rule,  u  very  poor 

one  i"r  planters 

1    instil  considers  the  planting  of  cinchona   ii 

luCtioO    in  a  tew 

yean  ■  ill    be   lai gi      '  ■""  1   tioni  -t   1  md   are    not    hard 

.  1  in  11  in.- 
m  hall  irk  •  thus,  ' 

■    price  4 1, nts  would    bring  I  cents  |„  r  hill  I,  lie.. 

wlul,  leirk  nil.  ling  r.  i„  1  ,,  nt.  "f  sulphate  ol  i|i oc  would  bring 


Beet-Sugak  Exports  ntOH  Gebmaht. 

U.S.  Cons.  Reps.,  Sept.  1898,  57. 

As  a  supplement  to  a  report  on  the  German  beet-sugar 
industry  by  Consul-GenersJ   Goldschmidt,  of  Herlin,*  the 
1  onsol-Gencral  adds  thai  the  total  exports  of  sugar  from 
Germany  in  1896  '.'7  («eunting  all  grades,  as  wel  as  sto 
previously  carried   over)    reached   the  enormous  amount  d 

2,616, 77fi, 425  Hi.     The  amount itiiiucs  Mr.  Goldschmidt, 

was  unprecedented  ami  will  probably  never  be  reached  again, 
since  the  prices,  especially  for  raw  sugar,  paid  the  producers 
no  profits.     This  amount' included  660,000,000  lb.  of  retine.l 

and  about  53 " >.' "hi  lb.  of  raw  sugar  sent  to   England. 

Hie  (  onsiil  (ieneral  transmits  the  following  table,  with 
additional  details  :  — 

Exports  of  Sugar  nut)  from   Germany  ><>   Countries   of 
Destination  during  tht    >'.  or  l*'.'6-97. 


Country  of  Destination. 


Hamburg,  free  port. 

Belgium 

Denmark 

Prance 

Britain 



v  1  berlands 

Norway 

Portugal 

Russia 

Swede 


.lies.;  LOOk 


Bwitserland 

i    ilony 

l  Itner  African   countries 
and  colonies. 

Japan  

r.i  it  ish  Bast  Indies 

li  N'  Tl  ti  Aliiern:!.  . 

United  states 

Chile 

I   ,  d,rlll  I  'l.'l 

Other   A rican 

tries. 

Ilntish  \iislrah:i 

Other  i'.Hiiitrie 

Total  in  1896  '.'7... 


Sugar  of  Classt 


Syrup 

and 

Ifnlasson 


20,291 
11,827 


2.; 


t.862 

;«hi 

lls.'.'ln 

17.-, 

a 

£15 

1.221 

in 

74S 

MM 

5 

139,218 

1,877,29! 

:i.i 

II 

315 

10 

una 


s:,.'.i7  t 
'•'.'-•7s 

22,208 

188 

1,021 

s,;.,;.«i 

84021 

B^SOQ 
1 1  188 

'Jle.sCI 
S7.t'ss 

112,066 
10428 

18,786 
Lgjsg 


II  si'i 

1 

786 


61,778 

■Jii.:i|7 
I. UU 

1 

Jls 
I  .Vi 

.11, 1 W 


1 ,278 


2.IW5 


7.i'.im;.:,7I     4,061,148       ill.tmfl 


It,  1899  '.»'■ 5.014,417 


77 

2472 

1  ii" 

246,711 

-, 
9 

I-s 
281 

2.H.1 
3 


180 


10 
7U 


MO,  VJB 


•  Bee  Consular  'Reports,  No.  211  (April  1 —   p,  184. 

t  The  kinds  ot  sugar  belonging  t"  the  different  classes  are,  sinoe 
1st  August  1896,  the  following*      a)  Saw  sugar,  containing  el 

cent,  "f  sugar, and  refined  sugar  containing  under  98  par 
cent,,  tun  at  i-.ist  :„t  per  ,  ent,  ot  sugai  .  b  rock  osndv  sod  sugar 
in  whit.-,  fuii,  iiiiril  cakes,  blocks,  plates,  sticks,  ,.r  squares,  or  in 
while,  hard,  translucent  crystals,  outrun  ■   percent. 

igar;  all  thesesugars  come  under    Custom-house  supcrt 
ir)  all  other  sugars  containing  al  least  'as  par  cent,  of  sugar. 

;  100  kilns.      stO-tf  lb. 


BOARD  OF  TRADE  RETURNS. 

SUHMART    OF    iMPOltTS. 


Am 

Month  ending  SOU 

1897. 

1898. 

Cbemieals  imI  dvestofls 

1461.108 

.117.7  1.1 

6,468,168 

e 

1,5* 

5,"i  ■ 

Raw  materials  f 
dunti 

textile  in- 

1 1  ■■  ,rt  s  .... 

Total  value  of  all  it 

.. 

8647468) 

Ocl.  81,1893.] 
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Summary  of  Exports. 


Month  ending  30th  Sept. 

Articles. 

1897. 

1898. 

Metals  (other  than  machinery)  .... 

£ 

2,825,884 

636,378 

2,525,220 

£ 
2,567,238 
672,238 

2,7.H),342 

18,305,275 

19,945,085 

Imports  of  Metals  for  Month  ending  30th  Sept. 


Quantities. 


Value. 


Articles. 


1897. 


1897. 


Copper  :— 

Ore Tons 

Regulus ,, 

Unwrought 

Iron : — 
Pig  and  puddled      „ 
bar. 

Ore „ 

Bolt,  bar,  &c.  . . .  „ 
Steel,  un  wrought..  „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals  ! 


12,596 
5.774 
4,433 

5,082 

420,823 
6.149 
2,181 

15,409 
49,518 
81.974 

41.876 
6.3S6 


I 


15,454 

7,831 
5,250 

10,775 

387,331 

6,895 

3,365 

10,921 

39,293 

8,960 

12368 

6,010 


£ 

48,158 

128,621 

218,643 

18,509 

306,830 
48,469 
15,269 
196,209  I 
78320 
7.660  , 
167,242  ' 
125.816 
108,554  j 
IS2.S0S 


£ 
65323 

192,309 
275,376 

45,5  41 

271,980 
55,750 
20,388 

140,352 
60,361 
896 
81,205 
46.630 

116,659 

195.058 


1,651,108   1,568,331 


Imports  of  Chemicals  and  Dyestuffs  for  Mjntii 
ending  30th  Sept. 


Articles. 


Quantities. 


Value. 


1897. 


1898. 


1897. 


1898. 


Alkali Cwt. 

Bark  (tanners',  &c.)    „ 

Borax „ 

Brimstone 

Chemicals Value  £ 

Cochineal Cwt.  I 

Cutch  and  gambier  Tons 
Drest— 

Aliaarin Value  £ 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  of  potash  .      „ 

Valouia Tons 

Other  articles.. .  Value  £ 

Total  value  of  chemicals 


14,483 
25385 


1,821 


19,363 

28,772 

137 

17,530 

"213 
721 


£ 

8,698 
8,004 

3.777 
96.625 

2,282 
29,575 


£ 
10,275 

8,297 
139 

4.453 
90353 

1,202 
13,645 


21,035 

19,893 

40,339 

43,316 

406 

250 

5.494 

4,075 

22,0(11 

13,460 

16394 

10.852 

2,418 

1,693 

24.095 

17,269 

" 

90,827 

93,357 

•• 

•• 

347,745 

317,426 

Imports  of  Oils  for  Month  ending  30th  Sept, 


Articles. 

Quantities. 

Value. 

1897. 

1898. 

1897. 

1S98. 

41,212 
2,086 

65,625 

14,430,549 

2392 

3,300 

55,660 

17,077 

655 

09.927 

23375,283 

3.689 

3.232 

112,960 

£ 

44,632 
71,882 
68,092 
268,136 
63,925 
47,568 
57,0(1 
Sl',,4:,5 

£ 

16,577 
22345 
76332 

880.831 
63,283 
49,872 

122,1111 
81,474 

Turpentine Cwt. 

'Other  articles  ..  Value  £ 

Total  value  of  oils... 

•• 

705,731 

813,115 

Imports   of   Raw   Material   for   Non- Textile 
Industries  for  Month  ending  30th  Sept. 


Articles. 

Quantities. 

Value. 

1897. 

1898. 

1897. 

1898. 

£ 

£ 

Bark,  Peruvian  . .   Cwt. 

1,490 

2.585 

2,612 

6,001 

488,181 

468,216 

63,722 

59,146 

21,700 

33,444 

230,193 

459,085 

Gum:— 

4,282 
10,584 

2,737 

2,491 

13,341 
44,453 

5,916 

7.840 

Gutta-percha 

4,454 

5,175 

39,841 

54.345 

Hides,  raw : — 

35.319 

26.864 

86,020 

67,369 

Wet 

63.0113 

511,771 

106,020 

124,886 

L020 

930 

46,502 

38,177 

Manure  :— 

3.242 

1,774 

14,5137 

8,125 

2.790 

4,512 

W.S08 

19,315 

Nitrate  of  soda...       „ 

8,309 

1.407 

60,008 

34,243 

Phosphate  of  lime       „ 

37341 

39.354 

56,320 

53,433 

60.654 

6u,602 

49,302 

44,746 

1,925 

1,231 

18.378 

12,555 

20,843  1        14,055 

1 

81,012 

57,574 

Pulp  of  wood : — 
Mechanical 

}    26,804 

<    15,104 
'  i    19,627 

J  126,851 

f  102,751 
I    60,018 

129,731 

1      226,126 

31,1186 

47,876 

Ta' low  and  stearin      „ 

169,397 

111,445 

1      159,202 

118,079 

26,732 

27,440 

17,336 

21,473 

Wood  :— 

1 

275,874 

1,025,668 

14,604 

9,760 

254,983 

1.14(1.695 
15.915 
6,925 

596,628 

2,421,915 

54,758 

84,690 

542,209 

2,649,484 

75,864 

Other  articles Value  £ 

58,337 

•• 

•• 

1347,333 

977,803 

Total  value 

- 

5,463,168 

5,700,649 

Besides  the  above,  drugs  to  the  value  of  04,180/..  were  imported,  as 
against  55,177?.  in  September  1897. 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  30th  Sept. 


Articles. 


Quantities. 


1S97. 


Value. 


1897. 


Brass Cwt. 

Copper : — 

IJnwrought. . . .       „ 

Wrought , 

Mixed ~  metal 

Cutlery Value  £ 

Hardware ,, 

Implements ,, 

Iron  and  steel . . .    Tons 

Lead 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc 

Other  articles  ..  Value  £ 


33.635 
30,125 
22,398 


283,559 
3,224 


9,669 
11,329 


8,709 

43,i'x',l 
23,059 

15,382 


269,631 
3383 


8,365 
12,181 


£ 

39,168 

86,413 
92,526 

52,805 
168,490 

115,278 

2,013,675 
43,948 
35,680 
40,127 
81,583 
9.523 
90,373 


37,363 

117,808 

73,999 

37.220 

f     49,91(1 

'(.  171,143 

107,765 

1,765,644 

54,481 

39,788 

S5.411 

31,578 

11,033 

84,005 


Total  value  , 


2,825, 88  4      2,567,238 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  30th  Sept. 


Articles. 

Quantities. 

Value. 

1897. 

1898. 

1897. 

18S8. 

Bleaching  materials    „ 
Chemical  manures    Tons 
Copper  sulphate  ..       „ 

Other  articles...       „ 

388,595 

110,416 

3S,8SL 

1,148 

309,733 

s  2.092 

54,108 

377 

£ 

99,083 
34,483 

162.453 
1S.236 
91,704 

230,419 

£ 

85,987 
22.418 

207,591 

6,134 

89,675 

260,433 

•• 

•• 

636,378 

! 
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•  i;ts  of  Miscellaneous  Articles  fob  Month 

ENDING    3IT11    x 


Article*. 


Quantities. 


1897. 


1898. 


Gunpowder Lb. 

Militnrv  -l.  r.  -..  ' 

Candles l-l>. 

oouc Value  £ 

l Tons 

1  :ilue  £ 

Earthenware 

■rare » 

•  :  — 

l'lat.- - 

Flint Cwt. 

ties 

Other  kinds....       „ 
Leather  :  — 

Cnwroueht 

Wrought Value  £ 

I 

Floorcloth   Bo.  Yds. 

m'  materials  v»i.  £ 

l'»|«T    I'»l. 

ItilCS 

Ovrt. 

Total  value 


32.134 


133,901 

'.1.17.1 

13,043 

V'ii: 

60,788 


1,331,500 

■-•.OtJ.HKJ 


168,681 
19,851 

1*435 


Value. 


1897. 


1898. 


r 


£ 

21.421' 

112,486 

108,118 
186,111 

i:(,:t:i2 

7,291 

3".21:s 


106*19 
39,931 

1 1-.T--.1 
61,309 


£ 

28.00S 
51,507 

18,548 

li'.-'ii; 
31,459 
18,041 

115,181 
23.184 


•      -.7'.H),342 


iHontbli)  patent  ii'srt. 

•  The  date!    given   are  she  dates   of    the    Official  Journals  in 
which""  (  t ho  Complete ■  Bpei  ire  advertised. 

B 

Patent  Ofllee  immediately,  and   to  op] 
within  two  months  of  tfie  said  .1 


[.—PLANT,  APPAUATUS,  ami  MACHINERY. 

APPLICATIONS. 

19,926  i     Hoy.     Impi  o  and  relating  to  bottles 

.li-  ..r  ,.n\  otliet  unstable  subsl 
or  liquids.     Piled  Sept.  20.     Post-dated  Jul}  15. 

20,040.  A    Flesch.     Improved  pn  icting  liquid. 

J  I. 

20,116    i     M     IVightwiok.     Improvements  in  thermo- 
meters.   Sept.  •-"-'. 

80,135    H     Prcntzel.— From  L.  Trails,  Austria-Hungary, 
hnpri  ii    and   connected   with   drying    apparatus. 

20,208.  i  .  Ii.  A  .        I  r \i.   Marquardl  and  I      Hftff. 

ncr,  Germany,    [mprovements  in  apparal  isfoi  superheating 
steam.     Sept.  23. 

20,215.  W  Cartiidgt  and  \v.   Wade,     impmw ,,,.  ,,i-  in 
the  construction  ol  kilns.     Sepi  '_'4. 

.1.  s.  i,.  il..  in.    [mprovements  in  oi  relating  t» 
fun.  to  -      Sept.  24. 

■  l     \v.  Lucas,     I  in)  in  or  relating   to 
coodi  using  apparatus.     Sc| 

^  Docte.       ipparntns  f..r   measuring   the 

oolonr  iiiii-n-ii.  i    iqmdsnndof  transparent  solid 

- 

gandM    I.   Erlanger.  New  or  improved 
u.  rating  apparatas,     I  ,1,,,,,      1 1, ., 

■  A    .!,  I:. .nit       V i    |i     nni.     Tinted    Mat.  I. 

[mprovements  in  or  relating  to  furnace*     Complett  S 

licatiou.     Oct.  4. 

I!      U      Ualttg    ud     K     Ualtby.      Improved 
furnace  for  melting  glass,  tin,  lead,  andsimilai  ..  ■ 
Oet.  5. 


21,049.  I  B  latiil.  Improvements  in  tbermouieti  its. 
Oct.  6. 

21.084.  11.  G.  C.  Thofehrn.  Improved  receiver  for 
liquefied  gas,  or  ea-  under  pressure.     '  I 

21.085.  II. ti.  C.  Thofehrn.  Improvements  in  the  process 
of  liquefying  gases,  and  apparatas  therefor.     <  let.  t'.. 

21.181.  VY.  11.  Barr.  Improvement?  in  the  method  of 
and  means  for  filtering,  drying,  deodorising  and  disinfecting 
steam  and  other  <ra-es.     ( let.  8. 

21,274.  A.  Dervaux.     A  new  proi of  and  meat 

cleansing  filter  material.     Oct.  10. 

21,300.  E.  Sha".  Improvements  in  apparatus  for  cooking, 
concentrating  and  evaporating  liquids.     Oct.  10. 

21,310.  A.  Abendroth.     Improvements  in  apparal 
mixing  liquids  and  gases.     Oct  10, 

18.  (i.  II.  Zeal,     [mpn  ved  maximum  and  minimum 
thermometer.     Oct,  11. 

21.4711.  C.  F.  Hughes-Hallett.     Impi nents  in  means 

For  heating  or  cooling  liquids.    Oct.  12, 

21,499.  II.  Winckler.     [mprovements  in  and  coi. 
with   machines  fot    drying   fish,   offal,   stable,   town.  an. I 
prhter-houee  refuse,  and  other  material  and  substances 
requiring  similar  treatment     Oct,  12. 

21,522.  J.    Prince,     [mpron  kilns. 

Oct  18. 

21,587.  C.  Heap  and  T.  Oddy.  Improved  apparatus  tor 
condensing  gases  particularly  applicable  for  liquefying  air. 
Oct  13. 

21,778.  J.  M.  Munyon.  Improvements  in  atomisers. 
( Complete  Specification,    i  let  15. 

Complete  Specifications  Accepted. 

1897. 
Improved  scientific  sanitary  filter. 


VY.    Halton. 


22,779. 

12. 

23,054.  II.  Biggins.     Maintenance  and  regulation  ol  heat 
in  distillation,  refining,  chemical  manufacturing,  pr... 
and  the  like.     <  let  5. 
28,889.  P.  li.   Allen  and  J.   It.   Cnadwick.     Apparatas 

For  •  raporatiag  oi  entrating  liquids.     v.  | 

i.  P.  Hawkins,  II.  Hawkini    ind  S     II     Hawkins. 
\.u  or  improve. I  bj  drogcn  gas  generator.     Ocl    12, 

-    I  .  H.  .i,i.  .ii.    A  portable  spout  to  attach  to  drnma 
containing  ammonia  or  other  strong  or  ..I. noxious  chemicals. 

(let.    12. 

26,525.  J.  T.   Bentley.     Apparatus   for  cooling    liquids. 
Oct  19. 

.  i.  Week.     Sterilising  apparatus.     Oct  12. 
18    II.    II.     Lake.-   Proin    Manhattan    Conceutrator 
Company,   United  State-.     Machines   for   separating    aub- 
stancea  of  different  specific  gravities.     <  >et   5. 

2ii,i;v  .li..  i     rain    -From  c.  S    Kuckstuhl,  United 
States,     A  new  or  improved  thermometer.     Oct  IB. 


<.;.    w. 


lS'.i-. 

Simpson.      Maximum 


t'lermoiu.  teri. 


Oct.  12. 

15,831.  H.  \Y.  Abbott.  Process  and  apparatus  for  re- 
frigerating and  cooling  air.     I  let.  5, 

17,084.  C  Maquet,     Beating  apparatus.     Oet.  IB, 

17,258.     M.   Otto.       \  titrating  and   mixing    apparatas 

espeeialrj  applicable  to  the  distribution  and  regulati f 

mixture-  i.t  ocone and  air.     Oct  IB, 

ir,."ij:..  M.  Otto.  Meter  for  apparatus  for  measuring 
and  registering  liquid*  and  gases.     Sept.  28. 

17,524.  M.  Otto.  Improved  colorimeter,  more  especially 
applicable  tor  us.   a-  an  ozonometer,     Sept 

II.— FURL,  GAB,  am.   LIGHT. 
Arm.  itions. 

19,808    .'.  H.  de  Alxugaray.     Improvements  in  and  cob- 

neeted  with  the  manufaeture  of  filament-  for  electric  lamps. 
>.pt.  19. 


Oct.  SI,  1808.] 
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19,845.  C.  S.  Melutire.  Improvements  in  apparatus  for 
generating  acetylene  gas.     Sept.  1 0. 

20,122.  B.  H.  Walliu  and  Baron  R.  ile  YVendel.  Improve- 
ments in  apparatus  for  generating  acetylene  gas.     Sept.  22. 

20,127.  L.  Jacot. — From  E.  Pellaton,  Switzerland.  Im- 
provements relating  to  the  manufacture  of  acetylene  gas. 
Sept.  22. 

20,206.  E.  Andrei  ili.  Improvements  in  ozonisers. 
Sept.  23. 

20,273.  A.  J.  Boult. — From  E.  Verbeke,  Belgium. 
Improvements  in  or  relating  to  Bunsen  burners.  Com- 
plete Specification.     Sept.  24. 

20,342.  G.  de  Ricaris.  The  manufacture  of  a  carburet 
compound  and  of  an  inflammable  gas  therefrom,  and 
apparatus  therefor.     Sept.  20. 

20,366.  C.  Weygang.  Improvements  in  or  relating  to 
apparatus  for  use  in  burning  liquid  fuel.     Sept.  26. 

20,411.  YV\  H.  Akester.  Improved  compositions  for 
kindling  or  causing  ignition.     Sept.  27. 

20,430.  G.  Dillberg.  An  improved  acetylene  gas  gene- 
rator.    Complete  Specification.     Sept.  27. 

20,451.  J.  Dyniond.  Improvements  in  or  relating  to  gas 
producers.      Sept.  27. 

20,468.  B.  II.  Thwaite  and  II.  Allen.  Improvements  in 
apparatus  for  generating  acetylene  gas  from  calcic  carbide. 
Sept.  28. 

20,517.  H.  R.  Rnmney,  J.  Thame,  and  The  Fibrous 
Materials  Syndicate,  Ltd.  Improvements  in  and  relating  to 
the  manufacture  of  fuel.     Sept.  2S. 

20,541.  F.  B.  Poerschmann  and  H.  Scbnieder.  Improve- 
ments in  acetylene  generators.  Complete  Specification. 
Sept.  28. 

20,597.  C.  Weygang.  Improvements  in  or  relating  to 
apparatus  for  use  in  burning  liquid  fuel.  Complete  Specifi- 
tion.     Sept.  29. 

20,626.  G.  YV.  15.  Crees.  An  improved  generator  of 
acetylene.     Sept.  30. 

20,646.  R.  Abeles.  Improvements  in  carbide  containers 
and  in  containers  for  acetylene  gas  apparatus.  Complete 
Specification.     Sept.  30. 

20,740.  W.  1*.  Thompson. — From  ( ).  Lenz,  Germany. 
Improvements  in  and  in  the  manufacture  of  incandescent 
mantles.     Complete  Specification.     Oct.  1. 

20,766.  W.  Forrester.  An  improved  acetylene  gas 
generator.     Oct.  3. 

20,837.  A.  G.  Smith.  An  improvement  on  acetylene  gas 
generators.     ( )ct.  4. 

20,839.  T.  Bosethora.  Improved  method  of  heating 
liquids.     ( )ct.  4. 

20,851.  W..I.  Ginder.  Improvements  in  acetylene  lamps 
or  generators.     ( )ct.  4. 

20,879.  C.  B.  Forward  and  ,T.  M.  Davidson.  A  process 
of  refining  and  treating  crude  petroleum  and  of  producing 
asphalt  from  petroleum  and  its  products.  Complete 
Specification.     Oct.  4. 

20,936.  O.   Wiltshire.     Improvements    in   apparatus    for   I 
producing  acetylene  gas.     Oct.  5. 

20.995.  H.  Colberg,  A.  Thompson,  and  J.  Lion.  Im- 
provements in  or  relating  to  apparatus  for  generating 
acetylene  gas.     Oct.  5. 

20.996.  H.  II.  Lake.— From  R.  Tiirr,  France.  Improve- 
ments in  apparatus  for  the  production  of  acetylene  i'as 
Oct.  5. 

21,038.  J.  McConechy.  Improvements  in  apparatus  for  I 
the  production  of  acetylene  gas.     Oct.  6. 

21,067.  F.  Brown.  Improvements  in  or  relating  to  ! 
apparatus  for  use  in  the  production  of  oxygen  gas.     Oct.  6. 

21,242.  S.  Troubel.  Improvements  in  acetylene  gas 
generators.     Oct.  8. 

21,456.  F.  Smith.  Improvements  in  burners  for  incan- 
descent gas  lighting.     Oct.  12. 


21,462.  W.  Foster.  Improvements  in  and  relating  to 
the  stoppers  used  in  gas  retorts.     Oct.  12. 

21,564.  F.  J.  Glaholm.  Improvements  in  acetylene  gas 
apparatus.     Oct.  13. 

21,601.  G.  Daubeuspeck.  Improvements  in  incandescent 
mantles.     Oct.  14. 

21.643.  W.  Doman.  Improvements  in  apparatus  for  the 
generation  of  acetylene  gas.     (let.  14. 

21.651.  G.  Chelmisky.  Improvements  in  spray  producers 
for  petroleum,  naphtha,  and  like  furnace  grates.  Complete 
Specification.     Oct.  14. 

21.678.  K.  Festuer  and  G.  Hoffmann,  Improvements  in 
or  relating  to  coke  ovens.    Complete  Specification.    Oct.  14. 

21,691.  D.  J.  V.  I'raag  and  F.  W.  Harker.  Improve- 
ments in  acetylene  generating  apparatus  and  the  like 
Oct.  14. 

21,760.  Count  A.  D.  de  Micheroux.  An  improved 
apparatus  or  oven  for  the  production  of  coke  and  lighting 
gas  with  recovery  of  the  by-products  Complete  Specifica- 
tion.    Oct.  15. 

Complete  Specifications   Accepted. 

1897. 

81,833.  F.  S.  1).  Scott  and  T.  Hawkins.  Generation  of 
gas  for  motive  power,  illuminating,  heating,  and  other 
purposes.     Sept.  28. 

22,648.  J.  A.  Ageron  and  L.  P.  Wirth.  Apparatus  for 
generation  and  combustion  of  acetylene  gas.     Oct.  5. 

23,547.  A.  Wartenweiler  and  R.  Spengler.  Automatic 
apparatus  for  the  production  of  acetylene  gas.     Oet.  19. 

23,793.  C.  J.  Lundstrom.  Preservation  of  carbide  and 
its  subsequent  treatment  for  use  in  the  production  of  <nis 
Oct.  19.  re 

23,977.  W.  Johnson.  Improvements  on  apparatus  for 
the  production  and  use  of  acetylene  gas.     Oct.  19. 

25,592.  The  Acetylene  Light  Syndicate,  Limited,  and 
J.  Gore.  Apparatus  for  the  manufacture  of  acetvlene  eas 
Oct.  12.  5     ' 

26,202.  A.  Martini.     Incandescent  mantles.     Sept.  28. 
27.300.  J.  Reibel.     Devices  for  feeding  the  carburet    in 
acetylene  gas  generating  apparatus.     Oct.  12. 

27,360.  J.  Hopwood  and  C.  Cummins.  An  improved 
fuel.     Oct.  5. 

27,869.  J.  Bouriug.  Manufacture  of  coke  and  apparatus 
therefor.     Sept.  28. 

28,031.  E.  A.  Wood.     Incandescent  gas  burners.    Oct.  5. 
28,264.    Sir    H.   Grubb,    Knight.       Apparatus     for    the 
generation  of  acetylene  gas.     Oet.  19. 

1898. 

11,964.  C.  Bolle.  From  P.  Dreske,  Germany.  Appa- 
ratus for  generating  acetylene.     Oct.  5. 

14.049.  K.  E.  Rosenthal.  Generators  for  acetylene  sas 
Oct.  12.  S     " 

14.050.  J.  Billwiller  and  K.  E.  Rosenthal.  Generators  for 
the  production  of  acetylene  gas.     Sept.  28. 

17,079.  F.  Gehlert.  Apparatus  for  producing  acetylene 
gas.     Oct.  19. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 
19,849.  W.    Schroder.      Process     for    obtaining    yellow 
prussiate    of   potash    as   a    by-product   in    the   destructive 
distillation  of  coal.     Sept.  19." 

20,086.  J.  Armour  and  F.  Alison.  An  improved  method 
of  and  apparatus  for  heating  paraffin  scale.  Complete 
Specification.     Sept.  22. 
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I V—  COLOURING  MATTERS  and  DYES. 

Applications. 

B.    VViDeox.— From    The    Badische    Anilin   anrl 
Fabrik,  Germany.     The  manufacture  and  production 
of  new  colouring  matten  and  of  new  intermediate  products 
relating  thereto.    Bept  21. 

20,881.  A.  Wilkie.  From  .1.  K.  Wilkie,  British  North 
Borneo,  Improvements  in  or  relating  to  methods  of  or 
apparatus  fur  tin-  extraction  of  ditch  and  the  like.     I  let.  1. 

80,947.  Vf,  H.Claus,  A.  Bee,  and  L.  Marchlewski.  l'ro- 
duction  or  manufacture  of  new  polyazo  colouring  matten. 

21,705.  H.  ]•:.  Newton.  —  From  The  J'arln  nfahriken 
vonnali  I  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  anthraquinone  dyestnff I     Oct.  6. 

21,157.  B.  Willi-ox.  —  I'rom  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Thi  manufacture  of  indigo  leuco 
products  and  colouring  matters  and  of  intermediate  com- 
pound! relating  thereto.     '  let.  7. 

21,415.  J. Imray. — FromLaSocieti  I.  Durand,Huguenin 
et  <  ie.,  Germany.  Manufacture  of  leuco  derivatives  of 
gallocyanins.    '  let  1 1 

21,496.  .1.  f.  Johnson. — From  The  Badische  Anilin  and 
Nj.la  Fabrik,  Germany.  Improvements  in  the  manufacture 
OW  basic  colouring  matters.     Oct.  12. 

21,596.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Bruning,  Germany.  Manufacture  of 
acid  dyestuffa  of  the  dipnenylnaphthylmethaue  series. 
Oct.  13'. 

I    "III'I.KTK     Sl'Kell  RATIONS    ACCEPTED. 

1897. 

21,968.  I.  Levinstein  and  Levinstein,  Ltd.  Production 
or  manufacture  of  aromatic  aldehydes  and  of  colouring 
matters  therefrom.     < >et.  5. 

25,186.  8.  Pitt  From  I..  Cassella  and  Co.,  Germany. 
Producing  diamido-oxj  diphi  nyl  and  like  bases,     i  let.  19. 

:.  8  Pitt — From  L.  Cassella  and  Co.,  Germany. 
Production  of  direct-dyeing  black  cotton  dyestuffa.     Oct.  1*.'. 

<  O.  Imray. — From  The  Fabriquee  de  Produits 
Cbimiques  de  Thann  et  Mulhouse,  Alsace.  Manufacture 
of  para-  and  meta-nitro-aoisidine,  and  of  colouring  matters 
therefrom.    <  lot.  5. 

i  C.  I'  Abel. — From  The  Action  Gesellschaft  for 
Anilin  Fabrikation,  Germany.  Manufacture  of  new  colour- 
( let.  5. 

i    11    II    Lake.- -From  Farbwerke  Mfllheim  ■ 
A.  Leonhardl  I  i  ,,,  Germany,      Manufacture  of  colour- 
ing matters,     <  let  12, 

1898. 
18,477.  0,  Imrai       I  rom   I      Fritisohe  and  Co.     Manu- 
facture of  dyestuffs  ol  the  phthali  Oct  19. 

V.— TEXTILES:  COTTON,  vTOOL,  BILK,  I 

Ari-i  i,  \  i 
\\    Joynt  and   I.  J.  Summerfield.     Imprc 

in  the  treatment  o(  ramie  plants,  rhea  grasses,  and  til i- 

plants   ;is  a  substitute  of  cotton,    wool,   silk,    and   ik«  like. 
Sept. 

18.  \\    Brbcn      Vn   improved   process  of  extracting 
ol  hj  naphtha  or  like  solvent,  and  a]  paratus 
for  earn  in);  out  said  procesi      Sept.  80. 

(  ',,MII   III-      S|.|,|||,    in  |  RD, 

is'.,  7. 

\\  i.  fhomion  Method  of  and  apparatus  for 
manufacturing  inlaid  linoleum  and  oilier  floorcloths, 
Sep) 

\\       I'      Ingham.       Manufacture    ol 


29,072.    J.    V.    Johnson.— From    W.  H.   Drury.    United 
Manufacture    of   varns.   and    apparatus     ti-erefor. 
Oct.  5. 

29,8-12.  T.  1!  Powell.  Coating  textile  fabrics  and  other 
materials.    <  let  19. 

VI.— DYEING,  CALICO  PRINTING,  PAPBB 

STAINING,  i.\i)  BLEACHING. 

Applications. 

19,858.  S.  Khrinnikoff.  Improvements  in  apparatus  for 
boiling,  bleaching,  and  dyeing  cotton  und  the  like  fabric-. 
sept.  19. 

20,3(U.  F.  A.  Ilartmunn. — I'rom  C.  Dreher,  Germain 
Se<  i  lass  XIV. 

90,562.  A.  Marr,  Improvements  in  apparatus  for  dyeing. 
bleaching,  drying,  and  similarly  treating  yarn  in  cops  and 
the  like.     >ejpt.  29, 

20,670.  C.    D.  Abel.— From  the   firm  of  H.  C.   Meyer, 

jun.,  Germany.      Improved    process    for  bleaching    cane. 
Sept.  3U. 

20,780.  J.  Tait.     See  Class  XIX. 

20.8G5.  J.  Grossmann.     A  new  or  improved  indigo   \.u 

Oct  i. 

21,108.  E.  A  Boyes.  Improvements  in  means  for  con- 
ducting or  guiding  fabrics  when  under  treatment  in  hlcacbiup 
and  like  processes,    i  let  7. 

21,575.  <i.  W.  Johnson.     From  Kalle  ami  t  o  .  <;.  rm 
Improvements  in  dyeing  black  with  log" o,,d      Oct  13. 

21,645.  A.  G.  Brookes. — Eiom  J,  1.  Monaghan.  United 
States.  Improvements  in  kiers  for  bleaching  or  the  like. 
Oct  14. 

Complete  Specifications  Acckpti  i 
1897. 

24,Joti.  S.  Musgrave,  H.  MusgTave,  and  J.  T.  Miisgrave. 
Method  of  and  process  for  obtaining  iridescent  colours  upon 
paper  or  other  suitable  material,     i  let  .">. 

27. '.'.'!7.  T.Ingham.     An  improvement  in  dyeing.     Oct  5. 

28,090,  H  1  Newton. —  From  The  Farbenmbriken 
vormals   I ■'.  Bayer  and  Co.,  Germany.    A   new  pnjecaafoi 

producing  black  shades  upon  cotton,      t  let  12. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Al'ILK'  1  I 

19,907.  A.  .1.  Boult. — From  A.  F.  Izidore  and  M.  B 
France.     Improvements  in   or  relating  to  the  reooverj 
nit in    [he    manufacture    of     sulphuric    acid 

Sept.   20. 

20,050.  A.  Outensoho.     A  new  or  improved  method   ol 
and   apparatus  for  producing  basic  cupric  acetate.     I 
plete  Specification.    Sept.  ! 

20,087.    B.    1'illard.      Improvements    in    the  manufacture 

of  gaseous  ammonia.    Sept.  28. 

20,856  8,  Pitt  From  G.  Laureau,  Son,  and  Co.,  France, 
The  preservation  and  treatment  ol  kelp  for  the  extraction 
of  iodine  and  ol  gelatinous  matter,  and  the  employment  of 
the  latter  for  waterproofing  fabrics,   piper,  leather,  wood, 

and  the  like.      Sept.  20. 

ii G.  Laureau,  Son,  and  Co.,  Ftanoa, 

The  extraction  and  utilisation  of  gelatinous  matter  and 
cellulose  from  marine  plants,  the  treatment  of  the  liquors 
obtained,  and  the  apparatus  employed  therefor.     Sept.  26, 

20,445,  C  Dreyfus  and  A.  G.  Green.     Improvemi 
apparatus  and  vesst  Is  for  the  manufacture  and   use  of  acetic 
acid.    s,pt.  27. 

K.   w  .    E.   Maclvor  and  T.    F.   Spencci       Set 
Class  \ 

14,  W,  It.  Ormandy.  Improvements  in  the  treat- 
ment of  kaolin,  BulphateS  Ol  alumina  and  the  alkali-,  sand. 
and  oih.r  substances  containing  iron,  and  in  obtaining 
certain  compounds  of  iron.    Oct.  i. 
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21,126.  J.  Grossmann.  Improvements  in  the  preparation 
and  manufacture  of  hydrosulphurous  acid  and  hydro- 
sulphites.     Oct.  7. 

21,299.  F.  B.  Felt.  Improvements  in  retorts  and  method 
for  the  subjection  of  liquid  substances  to  the  action  of  air 
and  other  reagents,  more  especially  for  the  treatment  of 
manganate  of  soda  or  other  alkali.  Complete  Specification. 
Oct.  10. 

21,616.  A.  Sebillot.  An  improved  process  of  manufac- 
turing sulphuric  acid.     Complete  Specification.     Oct.  14. 

21,653.  T.  Macalpine.  An  improved  method  for  the 
production  of  oxalic  acid  and  of  oxalates.     Oct.  14. 

21,657.  T.  C.  Lowden.  Improvements  in  or  relating  to 
the  manufacture  of  salt,  and  apparatus  therefor.  Complete 
Specification.     Oct.  14. 

Complete  Specifications  Accepted. 

1897. 

22,395.  W.  Garroway.  Manufacture  of  lead  carbonate, 
ammonium  nitrate,  silicates  of  sodium,  and  caustic  soda. 
Sept.  14. 

24,525.  O.  Imray.— From  W.  T.  Gibbs,  Canada.  Manu- 
facture of  potash  salts.     Sept.  28. 

26,176.  J.  C.  Mewburn. — From  Chemische  Fabrik  von 
Meyden  Gesellschaft  mit  Beschrankter  Haftung,  Germany. 
Production  of  halogen  compounds  of  silver.     Oct.  12. 

27,221.  A.E.Scott.  Improvements  in  obtaining  chlorine. 
Oct.  19. 

1898. 

14,269.  C.  E.  Acke.  Manafacture  of  caustic  alkalis 
from  alloys  of  lead  with  the  alkaline  metals.     Oct.  19. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

20,100.  C.  H.  Temple.  A  process  or  method  of  printing 
designs  upon  tiles  and  other  clay  ware  from  a  photographic 
halt  tone  process  block  or  plate.     Sept.  22. 

20,616.  W  P.  Sauerlaud.  An  improved  circular  re- 
generative furnace  for  glass  founding.  Complete  Specifica- 
tion.    Sept.  29. 

21,001.  H.  Sturm.  Improvements  in  furnaces  and  drying 
apparatuses  having  a  movable  bed  for  ceramic  and  other 
products.     Oct.  5. 

21,202.  W.  Haley.  Improvements  in  the  method  of  and 
means  for  moulding  seamless  ami  other  glassware.  Com- 
plete Specification.     Oct.  8. 

21,346.  C.  Dorr.  An  improved  plastic  and  hanlenable 
substance  and  a  process  for  its  manufacture.  Complete 
Specification.     Oct.  11. 

21,559.  C.  T.  Hill  and  F.  W.  Williams.  Improvements 
in  or  in  connection  with  press  cloths  fir  use  in  the  prepara- 
tion or  treatment  of  pottery  clay.     Oct.  13. 

1898. 

10,807.  J.  T.  Newell.  Treatment  of  glass  for  coating 
purposes  as  a  backing  for  slabs,  tiles,  facing  plates,  and 
the  like,  and  for  light  reflection  and  other  purposes. 
Sept.  28. 

17,209.  T.  Pfister  and  K.  Barthels.  Cloisonne  work. 
Sept.  28. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 
Applications. 

19,888.  F.  Higgarty.  An  improved  flooring  or  paving 
composition.     Sept.  20. 

20,538.  W.  L.  Allcroft.  An  improved  floor  covering. 
Sept.  28. 

20,679.  P.  Davies.  Improvements  in  and  relating  to  the 
manufacture  of  Portland  and  like  cement.     Sept.  30. 


20,831.  J.  Clarke,  T.  G.  Stevens,  and  .1.  J.  Hewitt.  Im- 
provements in  the  manufacture  of  cement.     Oct.  3. 

20,952.  J.  Richardson.  Improvements  in  and  relating 
to  fireproof  buildings.     Oct.  5. 

21,073.  C.  D.  Abel.— From  C.  Westphal,  Germany. 
Improved  process  for  hardening  artificial  stone.     Oct.  6. 

21,231.  J.  Armour.  Improvements  in  the  manufacture 
of  building  materials.     Oct.  8. 

21,533.  T.  W.  James.  Imitation  mica-marble  and  stone 
Oct.  13. 

21,584.  E.  Homan.  Improvements  in  or  connected  with 
fireproof  floors,  ceilings,  or  the  like.     (\t.  13. 

Complete  Specifications  Accepted. 
1897. 
18,246.  F.  D.  Cummer.     Means  applicable  for  use  in  the 
manufacture  of  cement.     Oct.  12. 

23,993.  C.  G.  J.  Frosell.  Composition  applicable  for 
cement,  artificial  stone,  aDd  the  like.     Oct.  5. 

29,020.  F.  S.  Smith.  Construction  if  bricks  and  other 
moulded  building  materials.     Oct.  19. 

29,263.  C.  Hannay.  Improvements  in  firebricks,  -dabs, 
or  tiles.     Oct.  19. 

1898. 
18,173.  O.   Imray.  —  From    La    Societe    Anonyme   des 
Ciments    et    Platres    de    Vilvorde    a    Yilvorde,    Belgium. 
Manufacture  of  Portland  cement.     Sept.  28. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

19,804.  J.  B.  de  Alzugaray.  Improvements  in  extracting 
metals  and  oxides  from  ores  and  salts.     Sept.  19. 

19,331.  W.  H.  Harrap.     Improvements  in  alloys.     Sept. 

19,964.  J.  L.  Grant.— From  W.  Scott,  Canada.  Improve- 
ments in  amalgamating  apparatus  for  separating  gold  or 
other  precious  metals  from  auriferous  or  other  material. 
Sept.  20. 

20,283.  C.  Brand.  An  improvement  in  moulds  for  cast- 
ing slag  blocks.     Complete  Specification.      Sept.  24. 

20,328.  G.  Bennett.  Improvements  in  steel  ingot  moulds. 
Complete  Specification.     Sept.  26. 

20,450.  O.  Elstner.  A  process  for  the  preparation  of 
metallic  oxides.     Sept.  27. 

20,681.  R.  W.  E.  Maclvor  and  T.  F.  Spencer.  Improve- 
ments in  the  manufacture  of  sesquioxide  of  chromium 
direct  from  chrome  ore.     Sept.  30. 

21,022.  S.  P.  Bowen.  Improvements  in  bogies  for 
molten  blast  furnace  slag  and  the  like.     Oct.  6. 

21,138.  W.  T.  Whiteman. — From  E.  Petersson,  Belgium. 
An  improved  process  for  the  treatment  of  sulphurous  ores 
containing  arsenic,  antimony,  or  tellurium.     Oct.  7. 

21,302.  H.  P.  Pease.  Fuel-ore  blocks  or  bricks  for 
smelting.     Oct.  10. 

21,306.  8.  Pitt.— From  The  Pharmaceutisches  Institut 
Ludwig  Wilhelm  Gans,  Germany.  Improvements  in  the 
manufacture  of  metal  leaf.     ( let.  10. 

21,376.  L.  Pszczolka  and  R.  M.  Daelen.  An  improved 
process  for  effecting  the  preliminary  refining  of  pig-iron. 
Oct.  11. 

21,3S7.  R.  B.Thomas  and  H.  S.Thomas.  Improvements 
in  the  manufacture  of  tin  and  terne  plates  and  other  lik,- 
metal  coated  plates  or  sheets,  and  in  apparatus  employed  in 
the  said  manufacture.      Oct.  11. 

21,395.  J.  B.  de  Alzugaray.  Improvements  in  or  relat- 
ing to  the  extraction  of  gold,  silver,  and  other  metals  from 
ores  and  the  like.     Oct.  11. 

21,418.  W.  Wilkinson.     Improvements  in  the  method  of 
casting  and   stamping  aluminiuin  and  other  metal   articles 
Oct.  11. 
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21,552.  Xhi  Caombes  Dry  Mining  Syndicate,  Ltd.,  and 
.).  A.  <  oombcs.  Improvements  in  the  method  of  and  in 
appal  lovering  gold   from  gold-bearing  materials. 

Oct.  18. 

14.    \    K    Huntingdon  and  R.  T.  Preston.     A  p 
for -n| ir.iullj  alloying  metal,     t  let.  II. 

21,772.  8.  ii.  <  fcrwper-Coles.  Improvements  in  the 
treatment  of  refractory  ores,     Oct.  15. 

1       MI-I.KTK    SPECIFICATIONS    ACCEPTED. 
1897. 

28,267.  •!  E.  Bryant  Apparatus  for  the  electro- 
deposition  ol  one  metal  on  another.    Oct.  19. 

l'4,207  1'  E.  Becretan  \llov  of  aluminium,  ami  pro- 
oeM  fi 'king  the  same.     Sept.  28. 

27,015  -i  I  Dowson.  Process  relating  to  the  reduction 
•  it  ores,  and  improvements  in  furnaces  therefor.     Oct.  19. 

27,881.   F.    I),    .lames  ami    M.   B.    Pox.     An   improved 
and  method  ol  prodii  sing  it.     •  lot.  19. 

1898. 

-    0    '  owper-Coles.     Treatment  of  zinc-bearing 
'        :  •  lining  zinc  and  other  metals  therefrom,     i  let.  5. 

lii.L'i.7  P.  Rogers  and  ■!.  Player..  Machinery  or  appa- 
ratus for  coating  metal  plates  or  sheets  with  tin,  lead,  or 
othei  <  '  let.  J. 

18,169.  D.  t'.  Ripley,  Manufacture  of  glassware. 
Oct.  19. 

XI.— ELECTBO-CHEMI8TRY   inn  ELECTRO- 
METALLURGY. 

A  PPLICATTONB. 

19,855.  II.    II.     Lake      Prom    La  Society    Roger    ami 

Ratbier,    Prance.     Improvements    in  the   manufacture  of 

electrode!   for  electric  accumulators.  I    implete   Specifica- 
tion.      Sept.    lit. 

'  l.  .1.  Bteinhart,  .1.  1..  I'.  Vogi  I,  and  II  I  .  Fry. 
Improvements  in  the  electrolytic  separation  of  zinc  from 
zinc  oxide.     Sept.  l'.i. 

.    O.J     Bteinhart,  .1.  I.  F.  '  i  II.  !•:.   Pry. 

An   improved  cell   for   the  electrolysis  of   fused    metallic 
chlorides.     Sept,  19, 

19,878,  O.J.  Bteinhart,  3   I    I  i  II.  E.   Pry. 

Improvements    in    the   manufacture    of    anhydrous    zinc 
cbl  .ride.     Sept.  19. 

20,029.    W,    S,     Rawson,       Improvements    ia     electric 
Bept,  21. 

20,919,  R  J  Crowley,  S.  8.  Bromhead,  and  II.  Pair- 
brother,     An    improved   electrolyte  for   primary  batti 

■    L.  Pirwiu  and  W.  Bebi      Improi  ed  non-condnct' 
osition  and  process  i"r  the  pi  odui 
1  lomplnti  Specification.     <  let.  5. 

21,169.   R.     Haddan.  —  Prom     Columbus     Rlcctrixitata 
I        lUchaft   (Limited  Co.),  Germany.     Improvements  in 
ttei  ies      Oct.  7. 

;    J.  Thornton  and  T.  I:   Canning.     Improvement* 
in  »pi  ii  tal  articles  by  cleetro-deno< 

Oct.  B, 

21,848,  S  O.  Cowper-Colcs,     Improvements  in  ai 
I   .1  with  with  the  nlectrn  deposition  of  metals      Oct,  I" 

41,807.  H     l  u    Tie     PL aceutisches    Institul 

Ludwig   Wilhelm   Cans,   <  Improvements   in   the 

producti t    incandescent    materials    suitable   for    m 

In. 

.    II    Blumenberg,  jun.     Improve nls   in   battery 

1 1. 

\     Stokes,   E.J    -  md  Ii   J.  C 


Complete  Specifications  Accepted. 
1897. 

17,316.  L.  (!.  Garcia.  Improvements  in  accumulators 
Sept.  28. 

24,051.  K.  Fabian.     Electrodes  for  primary  and  secondary 
batteries  in  chemical  cells.     <  let.  5. 
24,884.  A.  1'.  Harris.    Improvements  in  electro-deposition 

apparatus.     (  >ct.  12. 

25,246.  II.  von  der  Liude.  Process  for  the  electrolytic 
separation  of  metals.     Sept.  2H. 

28.242.  P.J.  R.  Dojardin.  Negative  plates  for  secondary 
batteries,    i  >ct.  j. 

1898. 

822B.  L.  P.  Ford  and  T.  W.  liarlier.     Manufacturing 

artificial  -tone  ami  concrete.      Aiil'.  24. 

11,604.  E.  Stassano.  Electro-metallurgic  production  of 
inm,  steel. ami  their  alloy B with  chromium,  tungsten,  nickel. 
manganese,  and  the  like.     '  let    12. 

15,222.  II.  II.  Lake. — Prom  J.  Burns,  France.  Improve- 
ments in  electric  accumulators,     Sept.  28. 

15,430.  W  P.  Thompson. — From  K.  Langguth,  Ger- 
many.    Diaphragm  for  electrolytic  apparatus.     Oct  5 

16,129.  ii.  Imray, — From  Oesterreiehiseher  verein  fur 
Cheinische  uml  Metallurgische  Production,  Bohemia. 
Electrolysis  ol  solutions  ol  alkali  salts,  especially  alkali 
chlorides,     <  let,  19. 

17,583.  ii    T.  Hiipn,  jun., and  1).  11.  Darling.     Electric 

battel  lev.      (  let.  12. 

XII.  — FATS,  OILS,   am>  SOAP. 

Applications. 

20,058.  II.    Hampel    and    V.    Zompia.      An    improved 

method    of    preparation    of    a    rosin    soap   fov    paper   sizing, 

containing  an  admissible  quantity  of  free  rosin.    Complete 
.linn.     Bept  21. 

20,649.  W.  H.  Harrison  ami  K.  Stephenson.  Improve- 
ments in  the  method  of  and  mean-  for  removing  superfluous 
moisture  from  meal  or  other  residuum  left  after  the  esctras 
tion  m  s,e, I  or  otinr  oleaginous  substance!  bj 

volatile  solvents,  and   foi   preventing  the  fine  partlolesol 
such    meal    or    residuum    escaping   from    the    exttai 
Sept.  80. 

20,650  W.  K.  Harrison  and  i  .  Stephenson.  Improve 
meiits  in  the  method  of  and  apparatus  foi  drying,  screening, 
cooling,  and  bagging  the  meal  or  ,,tlur  residuum  left  after 
the  extraction  of  oil  from  seeds  or  other  oleaginous  sub- 
stances bj  volatile  solvents.     Sept.  . 'in. 

20,967.  Ii.  !■'  Green,  Improvements  in  the  production 
■  -,  rine.     i  lot  ■">. 

21,369.  I!  Vdam.  An  improve, l  soap  compound  which 
can  also  be  used  as  a  combustible  deodoriser  and  proceai  t"i 
the  manufacture  of  the  same.  Complete  specification. 
Oct  11. 

XIII. -1'AIMS.  PIGMENTS,  VARNISHES, 
RESIN8,  INDIA-RUBBER,  l 

\l-ll    [I     V  I   los- 

19.869   C.  D.  Abel. — From   II   C.  Meyer,  jun.,  Germany, 

1' ess  lor  the  treatment  nf  resinous   cane   for  the  removal 

of  tin-  resin  therefrom,     Bept.  19. 

20,037.  P  I. ,,k, seh  Aii  improved  method  of  making 
imitation  e nels.     Complete  Specification.     Sept  21. 

20,044.   J.   Deborde       Improvements  in   or   rels 
artificial  rubbi  i .     s,  pi.  81. 

20,223  .1  Bishop.  Bishop's  patent  French  polish, 
I  pi.  24, 

21,156.    I..    I     Josset.      Improvements  in   ami    in   eon- 

h  luliu i-  paint.      Oct     7. 

21,826.    W   i .    Williams'  and  S.  Taylor.     Improve nti 

,n  the  preparation  of  dry  colours.    <  let.  11. 
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Complete  Specifications  Accepted. 
1897. 
22,792.   L.  Hunt.      New  or  improved  non-poisonous  and 
permanent  white  paint  or  varnish.      Oct.  12. 

1S98. 

IS, 569.  O.  Ziircber.  Processes  for  extracting  caoutchouc. 
-Oct.  12. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Application. 

19,93].  J.  H.  Goodwin.  Improvements  in  material  for 
leather  and  other  belting.      Sept.  20. 

2n,3(il.  F.  A.  Hartmann. — From  C.  Dreher,  Germany. 
Dyeing  of  leather  a  fast  yellow.      Sept.  26. 

20,444.  P.  Emperauger  and  A.  Huillard.  An  improved 
rotary  barrel  for  use  in  rapid  tanning.  Complete  Specifica- 
tion.    Sept.  27. 

20,680.  A.  Rainard.  Improvements  in  tannic  extracts 
and  in  apparatus  for  the  manufacture  thereof.     Sept.  30. 

21,064.  A.  J.  Roult.— From  1'.  A.  D.  Prost  and  A. 
Godard,  France.  Improved  tanning  and  finishing  process 
le  idler  and  skins      Oct.  6. 

21,663.  .T.  L.  Planckaert  and  F.  Vuylsteke.  A  new  or 
improved  process  for  tannins  rabbit  and  other  skins. 
Complete  Specification..     Oct.  14. 

Complete  Specifications  Accepted. 
1897. 

25,324.  P.  Leyendeeker.  Machine  for  treating  hides  and 
skins.     Oct.  5. 


26,677.  XV.  F.  Reid  and  E.  J.  V.  Earle. 
enamelled  leather,     (let.  19. 


Manufacture  of 


1898. 

5003.  G.  Fcttweis.  Tanning  or  skins  and  the  like  anil 
apparatus  therefor.     Oct.  12. 

16,369.  J.  H.  Curling.  Tanning  hides  and  sl<in~. 
Oct.  19. 

16,419.  S.  Thomson  and  .1.  A.Todd.  Method  of  tanning 
hides  and  skins.     Oct.  5. 

XVI .--SUGARS,   STARCHES,   GUMS,   Etc. 
Applications. 

19,957.  E.  Sh»w.  Improvements  in  apparatus  suitable 
for  preparing  syrup  for  use  iu  the  manufacture  of  sweet- 
meats.    Sept.  20. 

19,961.  VV.  P.  Thompsou.— From  H.  A.  .1.  Manoury, 
France.     Improved  method  of  refining  raw  sugar.     Sept.  20. 

20,900.  W.  P.  Thompson. —  From  K.  Koch,  Russia. 
Improvements  in  or  relating  to  the  manufacture  of  cube  or 
loaf  sugar.     Complete  Specification.     Oct.  4. 

Complete  Specification  Accepted. 

1897. 

■24,3-3.  H.  Machin,  of  the  firm  of  Batger  and  Co.— From 
E.  A.  Oix,  Russia.  Manufacture  of  sugar,  and  apparatus 
therefor.     Oct.  19. 

24,593.  !).  Loiscau.  Processes  of  purifying  and  clarifying 
sugary  products  in  sugar  houses,  sugar,  molasses  refineries, 
refineries,  or  factories  of  glucose,  and  the  like.     Oct.  19. 

XVII      BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

20,238.  .T.  Hall.  Steam  circulating  arrangement  and 
apparatus  for  healing  brewing  pans  and  the  like,  and 
returning  the  water  of  condensation  to  boiler.     Sept.  24. 

21,214.  II.  1'inlay.  Improvements  in  the  manufacture  or 
treatment  of  yeast  or  barm.     Oct.  8. 

21,750.  M.  H.  C.  Shann  and  F.M.Johnson.  Improve- 
ments in  or  relating  to  the  fermentation  of  li.juids.     Oct.  15. 


Improvements  iu 


Complete  Specifications  Accepted. 
1897. 
22,846.   A.    D.   Watson.      An   improved  process  for  the 
extraction  of  the  plasma  (cell  contents)  and  the  separation 
of  cellulose  from  yeast.     Oct.  5. 

26,532.  . I.  T.  H.Gronwald.     Preserving  beer.     Oct.  19. 

1898. 
17,159.  F.  R.  Coudert,  jun.    Manufacture  of  ethyl  alcohol. 
Oct.  19. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 
A . — Foods. 
20,448.    E.    de  Vevey.      Improvements  relating    to   the 
preservation  of  milk.     Sept.  27. 

20,992.  N.   S.   W.    K.  Buchtrup.     Improved  method  of 

preserving  milk  or  cream.     Complete  Specification.     Oct.  5. 

21,284.  H.  Y.  Castner.     Improved  method  of  purifvine 

salt.     Oct.  10.  J    s 

Complete  Specifications  Accepted. 

1897. 

21,387.  F.  H.  W.  Graeff.  Preservation  of  organic  sub- 
stances.    Sept.  28. 

22,686.  L.  Wacker.  Process  and  apparatus  for  preserv- 
ing meat.     Oct.  12. 

26,292.  R.  R.  Bell  and  A.  C.  Butler, 
and  relating  to  tea  essences.     Oct.  19. 

1898. 

12,612.  F.  Croguet.  Process  for  obtaining  sterilised 
raw  meat  in  the  condition  of  powder.     Oct.  5. 

12,869.  X.  Bendixen.  Method  of  and  apparatus  for 
sterilising  milk.     Oct.  5. 

18,500.  M.  Poppe.  Proeess  for  the  production  of  mar- 
garine or  artificial  butter.     Oct.  19. 

B. — Sanitation. 

20,118.  R.H.Reeves.  Improved  method  of  effecting  the 
purification  of  sewage  effluents  and  in  appliances  employed 
therewith  and  therefor.     Sept.  22. 

20,181.  C.  Andrews.  A  new  or  improved  meihod  of 
treating  sewage.      Sept.  23. 

20,620.  XV.  R.  Hutton,  jun.  Process  for  the  utilisation 
of  precipitated  sewage  sludge.     Sept.  30. 

21,199.  *.  Howard.  The  "  Howard  Destructor  "  for  the 
I  reatment  of  sewage.     Oct.  8. 

21.288.  W.  J.  Wright.  Improved  water  softening  and 
purifying  apparatus.     Oct.  10. 

21.289.  W.J.Wright.  New  or  improved  water  heating 
and  purifying  apparatus.      Oct.  10. 

21,361.  A.  E.  H.  Loze.  Improved  material  for  purifying, 
filtering,  clarifying,  aud  sterilizing  liquids.  Complete 
Specification.  Filed.  October  1 1.  Date  applied  for,  March 
7,  1898,  being  date  of  application  in  France. 

Complete  Specifications  Accepted. 
1897. 
1  7,257.  M.  Otto.     Process  of  and  apparatus  for  the  puri- 
fication of  water  and  other  liquids.     Oct.  5. 

C. — Disinfectants. 
21,369.  R.  Adam.     See  Class XII. 

21,408.   XV.    P.    Thompson.  —  From    J.    G.    Brissonnet, 
Improved  antiseptic  aud  disinfectant    compound. 


France 
Oct.  11 


MX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 
20,058.   H.  Hampel  ami  V.  Zatnpi*.     .Sec  Class  XII. 
20,780.  J.  Tait.     Improvements  iu  bleaching  and  purify- 
ing paper  pulp.      1  >Ct.  3. 
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Complete  Specifications  Accepted. 
1897. 
22,859.  C.  Indruweit.     Improved  process  for  the  metallic 
coating  of  paper.     Oct  12. 

189S. 
7906.  W.  K.  Trotman.     Manufacture  of  paper.     Oct.  19. 

XX.— FINE   CHEMICALS,    ALKALOIDS, 

ESSENCES,  and  EXTRACTS. 

Applications. 

19,823.  J.  T.  Hewitt.  The  manufacture  of  a  new  product 
from  piperidine.     Sept.  19. 

19,868.  C.  D.  Abel.— From  The  Actien  Ge-ellschaft  fiir 
Anilin  Fabrikation,  Germany.  The  manufacture  of 
an  aromatic  ether.     Sept.   19. 

20,081.  P.  Stern.  Improvement!,  in  the  preparation  of 
corrosive  sublimate  for  sale.     Sept.  22. 

10,192.  11.  E.  Newton.  —  From  The  l'arbeufabriken 
vormals  1'.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  aromatic  mi  rcury  compounds.     Sept  28. 

20,272.   11.    E.    Newton.  —  From    The     Farbenfabrikeu 
vormals   !•'.  Bayer  and  l'u.,  Germany.      The   manufacture 
or    production    of    chemical    compounds    from    acetylene. 
24. 

•-"M47.  C.  \V.  Johnson, — From  C.  F.  Boehringer  and 
Soehne,  Germany.  The  manufacture  and  production  of 
formic  aldehyde  compound!!  of  uric  acids  anil  alkvlutic 
acids.     Complete  Specification.     Sept.  27. 

20,801.  II.  E.  Newton. —  From  The  Firbcnfabriken 
vormals  F.  Bayei  and  Co.,  Germany.  The  manufacture  or 
production  of  new  compound-  containing  halogen.    Oct.  8. 

21,471.   \V.    Pip.      A     process     for    the    preparation     of 

piperidine  and  dihydrochinoline.    Oct.  12. 
21,756.    ().    Imray.  —  From     Tin-    Farhwerke    vormals 

Mci-ter,  Lucius   and    Briinitig,  Germany.      Manufacture    "I 
a  sabs ta nee  for  raising  the  pressure  of  the  blood,     Oct.  15. 

Complete  Specifications  Accepted. 

1897. 

23,227.  .1.  Y.  Johnson. — From  C.  F.  Boehringer  and 
Boehne,  Germany.     Manufacture  or  preparation  of  hetro- 

croxanthine,  paraxauthinc,  and   methylated  hypoiantfa 
Oct    19. 

25,942    a   Classen.     Manufacture  of  formaldehyde  eom- 
Ki  in  bodies  loluble  in  water.    <  (ct.  12. 
,442.    vY*.  (i.   Whiffen.     Preparation  of  a  crystal 

ii  tine.    '  ii  t.  i  .'i. 
27,032    H    -l    fit.   Fenton  and   K,  S,   St.    Hurl..    Sladeu. 
Proce—      for     the     production    of    dehydroxytartaric    acid. 

(ict. :.. 

EU.— PHOTOGRAPHY. 

Applications. 

19,956.  A.   Werner.     Improvements  in   natural 
photography.     Sent.  -jo. 
2o. 417    [I.  II   Lake. — From   International  Colour   Photo 
i  nited  Stale-.     Improvements  relating   to  the 
productio  n  I  pictures  bj   photography.     I 

tie  it  ion      Sept.  -'7. 


20,488.  M.  i.uhn.  Improvements  in  connection  with  the 
reproduction  of  so-called  animated  photographs.     Sept  27. 

J".:t."iS.  T.  W.  Barber.  Improvement-  in  apparatus  for 
taking  and  exhibiting  photographs  in  colour.     Oct.  ,'i. 

81,595.  C.  I).  Abel.— From  The  Actien  Gesellaeharl  tur 
Anilin  Fabrikation,  Germany.  Improvements  in  photo- 
graphic developers.     Oct.  13. 

21,649.  \V.  F'riese-Greeue.  Improvements  in  taking  and 
in  projecting  [  holographic  images  in  means  therefor  an  1  in 
photographic  negatives.    Oct  14. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 


Improvements    in    moulding    or 
the  like  gun-cotton  or   similar 


A   new   or   improved 

detonators.     (  omplete 

An    improvement    in 

Complete  Specification. 


19,806.    E.   Hollings. 

forming    into    block-    i 
materials.    Bept  19. 

20,102.  E.  Bainbridge.  An  improvement  in  |>ercussion 
fuses.     Complete  Specification.     Sept.  92. 

20,858.  C.  A.  McKvoy.  Improvements  in  fuse-  f  r 
shell..      Sept.  26. 

20,449.  C.  Kn-tncr.  Improvements  in  or  relating  to 
matches.     Sept  27. 

20.989.  <i.    P.    Bickford  Smith. 
composition   for  electrically  firing 

Specification,     i  let.  5. 

20.990.  G.    P.     Bickfonl-Siuith. 
detonators    for    firing   exploe 
Oct.  5. 

21,141.  C.  A.  Allison.— From  P.  Hathaway.  United 
States.  Improvements  in  mntche-  and  in  the  method  of 
and  apparatus  for  producing  same.  Complete  Specification. 
Oct.  7. 

Complete  Specifications   Ao  kited. 
1897. 
24,136.  A.    I.uek   and   C.   L.  Nichols.     Manufacture  ami 

prOdUCti »f  explosive-.       Sept.  28. 

29,889,  F.  L.  Thomns. — From  La  Societe  dee  I'oudr.  -  al 
Dynamites.  France.     Improvement  in  explosive.     Oct.  5. 

1898. 
8668.   <.    II.  ll'-ie.      Explosives  and  their  use.     Oct.  19. 

PATENTS   UNCLASSIFIABLE. 
Applications. 

20,645.  E.  C  Maossner.  Fire- and  water-proof  material, 
and  method  and  apparatus  for  producing  the  same. 
Sept  80 

21,149.  E.  Milo  and  E.  J.  Richardson.  Process  for  the 
manufacture  of  materials  ha\  ing  the  appearance  of  mother- 
of-pearl,  malachite,  marble, lapis  lazuli, or  oilierornaineni.il 
(  >ct.  7i 

21,606.  K.  Pntt.    Improvements  in  a  vegetable  compound 

or  pulp.      <  let    I  4. 

Comii  n   Spa*  lit'  viii'n  Ac.  kptki). 

1898. 

'       \.   Allison.  --  From     L.    Silverman,     United 
i  tbtalning  products  from  the  pith  of  corn-talks,  and 
utilising  same.     Sept.  28. 


ei,l  I'uiiiisiiei  b]  Bria  and  flroHiswoooi    Kast  Hard       -  «   l&.  to*  the Society- of  Chemical  Industry. 
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NOTICES. 

Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25.«.  for  1899,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer  (Mr.  Samuel 
Hall),  in  order  to  ensure  continuity  in  the  receipt  of  the 
Society's  Journal.  Any  changes  of  address  to  appear  in 
the  new  List  of  Members  now  in  course  of  preparation, 
should  reach  the  General  Secretary  not  later  than  January 
15th,  1899. 


Collective  Index. 

In  reply  to  numerous  inquiries,  the  printing  of  the  Col- 
lective Index  is  in  active  progress,  the  bulk  of  the  work 
being  already  in  the  printers'  hands.  The  labour  of  revision 
and  correction  must,  however,  of  necessity,  take  time  ;  and 
it  is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer  and  Committee 
who  have  the  work  of  correction  in  hand. 
The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on  the  Society's  List, 

Each  copy  10s. 

To  Subscribers 12s.  6d. 

To  others „         15s. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eybe  andSpOTTiswc-ODE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,500  per  month. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  iu  which  case  no  reprints  can 
be  furnished  to  the  author. 


LIST  OF  MEMBERS  ELECTED  23rd  NOVEMBER  1898. 

Ambler,   Charles   T.,    Jaualpur,     E.I.R.,    Bengal,    India, 

Mine  Owner  and  Contractor. 
Aston,    Miss    Maud    Evelyn,    Guldverket    Laboratorium, 

Eidsvold,  Norway,  Metallurgical  Chemist. 
Baekeland,  Dr.   Leo,   Nepera   Park,   N.Y.,  U.S.A.,   Manu- 
facturing Chemist. 
Bamford,  Harry,  1,  Farcliffe  Place,  Bradford,  Yorks,  Dyer. 
Coupe-Annable,  Henry   W.,  University  College,  Sheffield, 

Chemical  Assistant. 
Courtney,  Saml.,  3",  The  Mount,  Belfast,  Ireland,  Manag   i . 
Fleming,   Win.    P.,    17,    Prime's    Road,   Jamalpur,    E.I.R., 

Bengal,  India,  Analytical  Chemist. 
Haigh,    Percy,    312,    Romford    Road,     Forest    Gate,    E., 

Analytical  Chemist. 
Harrison,  Wm.  H.,  13,  Brunswick  Street,  Leeds,  Analytical 

Chemist. 
Hemingway,  Frank  C.  R.,  Albyns,  Forest  Road,  Waltham- 

stow,  Essex. 
Hicks,  Chas.  W„  The  Brewery,  Shobnall,  Burton-on-Trent, 

Brewer  and  Chemist. 
Lamb,  Morris  C,  Yorkshire  College,  Leeds,  Leather  Trades 

Chemist. 
Moulton,  Chas.  W.,  Vassar   College,  Poughkeepsie,  N.Y., 

U.S.A.,  Professor  of  Chemistry. 


Phillips,  Dr.  Wm.  B.,  59,  9th  Street,  Pittsburg,  Pa.,  U.S.A., 

Editor  of  "  American  Manufacturer  and  Iron  World." 
Ramsden,  Andrew,  c  o  Binny   and  Co.,  Bangalore,  India. 

Manager,  Bleach  and  Dye  Works. 
Tauaka,  Keishin,  New  Explosives   Co.,   Ltd.,  Stowmarket, 

Suffolk,  Chemist. 
Yetton,  Thos.,    248,    Globe    Road,   Bethnal    Green.    N.E.. 

Distiller's  Chemist. 


CHANGES  OF  ADDRESS. 

Ackermann,  E.,  l/o  Alderney  Street ;  165,  Cambridge  Street, 

Warwick  Square,  S.W. 
Brown,  J.  Henry  ;  Journals   to   46,  Church   Street,   North- 

wich. 
Brown,   W.  Aitcheson,   l/o    Tudor  Oil  Works  ;  P.O.  Box 

387,  Port  Elizabeth,  Cape  Colony,  South  Africa. 
Budden,  E.  R„  l/o  Furnival's  Inn  ;  28,  Church  Row,  Hamp- 

stead,  N.W. 


Claus,  C.   F.,   jun., 
Manchester. 


I/o    Chiswick  ;  Clifton   Junction,   near 


Crosby,  Thos.,  l/o   Warrington ;   Briton  Ferry   Steelworks, 

Briton  Ferry,  Glamorganshire. 
Dawson,  Wm.  H.,  l/o  Herbert  Road:   187.   Egliuton  Road,. 

Woolwich,  S.E. 
1  lomeier,  A. ;  Journals  to  Thriffwood,  Silverdale,  Sydenham, 

S.E. 
Edwards,  W.  B.,  l/o   Leadenhall  Street ;  Wiilesdeu   Paper 

and  Canvas  Works,  Willesden  Junction,  N.W. 
Evans,  Dr.  Thos.,  lo  New  York  ;  University  of   Cincinnati. 
Cincinnati,    Ohio,    U.S.A.,    Instructor     in     Technical 
Chemistry. 
Flanagan,  C.  A.,  l/o  Hegewisch;  54,  Gorse  Street,  Stretford, 

Manchester. 
Giles,  W.  B.,  l/o  Church  Road  ;  The  Grange,  Leyton,  Essex, 

Chemical  Manufacturer. 
Griffin,   John    R.,   l/o    Covent    Garden ;    20—26,   Sardinia 

Street,  Lincoln's  Inn  Fields,  W.t  I. 
Gripper,  H.,  l/o   Stores   Department ;  Great   Central   Rail- 
way, Gorton,  Manchester. 
Halstead,  J.  E.  ;■  Journals  to  10,  Roman  Road,  Leicester. 
Hunt,  Bertram,  l/o  California  ;  c'o  Eureka  Gold  Mining  Co., 

Ltd.,  near  Palmerston,  Northern  Australia. 
Ibbotson,   E.    C,  jun.,    l/o  London;  30,  Havelock  S'reet, 

Sheffield. 
Kalhfleisch,  F.  II.,   l/o  Maiden  Lane;  :>  1-35,  Burling  Slip, 

New  York  City,  U.S.A. 
Kibble,  W.  Oakes,  l/o  New   Zealand;    Golden  Eagle  Gold 

Mining  Co.,  Hayden  Hill,  Lassen  Co..  Cal ,  U.S.A. 
MacCullum,  D.  A.,  l/o  Pollokshields ;   10.  Midlothian  Drive, 

Shawlands,  Glasgow. 
McLellan,  J.  Y.,  l/o  Cogoleto  ;  Corso  Andrea  Podesta  10. 

Genoa,  Italy. 
Mellen,  Edwin   D.,  l/o  Forest  Street;   1590,  Massachusetts 

Avenue,  Cambridge,  Mass.,  U.S.A. 
Meslans,  Prof.  M.,  1  o  Meaux  ;  23,  Boulevard  St.  Germain, 

Pari<. 
Newlands,  W.    P.    R.,    lo    Lower   Clapton;  27,    Glasslyn 

Road,  Crouch  End,  N. 
Xishikawa,  T.,  lo    London;  Seimikaisha,   3,   ('home,   Kyo- 

bashidori,  Osaka,  Japan. 
Pollock,  Dr.  F.,  1  o  Lansdowne  Road  ;  38,  Hermitage  Road„ 

Crumpsall,  Manchester, 
lieid,  Jno.,  l/o  Glengarnock  ;  5,  Whitehill  Gardens,  Dennis- 

toun,  Glasgow. 
Salis-Mayenfeld,  Dr.   E.   von,  l/o    Manchester;    P.O.   Box 

165,"  Albany,  N.Y.,  U.S.A. 
Sawers,  Wm.  D.,   l/o  India  ;  Springbanlc   House,  Kirkin- 
tilloch, N.B. 
Scruttor.,  W.  J.  ;  Journals  io  Woodstock  (Transvaal)  Gold 
Mining  Co.,  Ltd.,  near  Barberton,  S.A.R.,  South  Africa. 
Simpson,  E.  S.,  l/o  Pier  Street ;  395,  St.  George's  Terrace, 
Perth,  West  Australia. 

c  2 


980 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [Sov.3o.i898. 


Smith,  -I" "-  H  •  1  o  Roslindale;  Massachusetts  Iustiiute  of 

bnology,  Boston,  Mass.,  0  8.A. 
Spencer,  -Tn...  W..1  oNewburn  ;  Ncwbiggin  House,  Kenton, 

Newcastle. m-Tyne. 
Stocks,  II.   IS.  1"   London:  35,   i  arlton   Avenue,   Sefton 

l'ark,  Liverpool. 

II.  !•:,  1  o  Sonth  Shields;  702,  Alexandra  Parade, 

1 1     ■   .•         Glasgow. 
Tennant,   Jas.,     I"   Gateshead;    United  Alkali  Co.,  Ltd., 

I    t)  Road,  Neweastle-on-Tyne. 
Typke,    P.  G.    W.,   l/o    Bavenhurst;    I. awn   House,   Rem 

Maldi  n,  Surrey. 
Van    Marken.    J.  C,   l/o    Claptou;  37,   Gloucester  Street, 

Pimlico,  S.W. 
Wainwright,    Win,   l/o   Dublin;  c/o  Spooner  and   Bailey, 

Chemical  Manure  Work-,  Wing,  near  >nuthamptx>n. 
D     J.  S.  C;  Journals  to  Colombia  University,  New 

fork  City,  l.S.A. 
Wilson,  EUwood,  l/o  Hampstead ;  .'>a,  link,-  Street,  Gros- 

renot  Square,  W. 
Winser,  Percj  J     I"  The   Acres;  Heathfield,  llebingion, 

near  Birkenl 1. 

Wylde,  J.    R.,   l/o   Liverpool;    c/o     United    Alkali    Cc, 

St.  Helens,  Lancashire. 

CHANGE  OF  ADDRESS  REQUIRED. 
...  \V.  II  .  1  ..  Wingfield,  Wanstead,  E. 

IDratf). 

i'i.  ntici .  Manning,  Angli  sea  House,  Felixstowe.     Nov.  20. 


Hiurrpool  ^rrtion. 


V  ■  hig  held  oh  Wednesday,  October  2Glh,  1898. 


CHAIRMAN'S  ADDRI  SS. 


i  UK  PRESI  n  r  POSITION   \M>  PROSPEt  I  -  OB 
I  ill.  I  HEMICAL  M.WI  RE  1ND1  STRY. 

II     \l  l  l;i  r.    -vitllun.    1.1  .  . 

\-  yon  are  all  aware, the  art  < >1<1  as 

civilisatii  eems   to  have  been   conducted  with  more 

nr  les*  snccest  throughout  the  ages.  That  it  was  brought 
in  a  high  degree  of  perfection  in  man]  countries  is  patenl 
to  ever]   one  who  has   given   the  matter  an]    thought  or 

attenti but   up  to  the  year    1840  or  so  the  methods  of 

cultivation  were  entire!)  empiric.  It  is  true,  that  b  mes  had 
been  applied  but  in  what  the  fertilising  properties 

consisted  wa-  uncertain.  Liebig,  who  for  man) 
waged  vnlinnl  war  in  support:  of  his  "mineral  theo 
manuring,  alii  bis  "  Letters  on  <  Ihem  itry  "  | 

in  ls.M.  thai  the  beneficial  effects  observed  are  due  entirely 
to  the  phosphate  of  lime,  and  combata  with  vigour  tl 
conclu  thai  ammonia  salts  ai  e  ol   i 

manure  to  cereal  or  other  crops,    Time,  with  its  relentless 

ilation  offai  is,  has  as  i iplel  si)  routed  the  theories 

,.!  L'ebig  as  were  1 1 1 . , - .  ol  Baatian  overthrown  by  the 
classical  w.uk  "t  Pasti  ur  and  his  folio* 

Bui  notwithstanding  In- no«-  proved  erronoc 

.imn  of  nitrogen  bj  plants,  agriculture  owes  a   debl 
of  deep  gratitude  to  Liebig  tor  the  impetus  which  hi 

•  ■  bj  his  investigations  and  bj  I  b 
oreti  fi  rmi  in  whii  h  he  embodied  bis  thoughts,  i>\  which  to 

rxtenl  he  laid  the  lines  in  this,  a-  in  other  subjects, 
on    which  future    investigators  Wf re  to    travel.      Hut    he  did 

i than  this,    As  the  result  of  pore  science  hi 

Id  a  new   Industry,  which  has  continued  to  grow, 


until  to-day  it  takes  an  important  place  among  the  chemical 
industries  of  this  and  other  countries.  I  refer  to  the 
Chemical  Manure  Industry. 

It  was.  I  believe,  in  a  communication  to  the  meeting  of 
the  British  Association  at  Bristol  in  1836,  that  Liebig  final 
propounded  the  possibility  of  converting  the  insoluble  phos- 
phate of  bones  into  the  soluble  condition  by  transforming  it 
into  superphosphate  by  treatment  with  sulphuric  acid. 
Prior  to  that  date  Messrs.  T.  and  II.  Proctor  had  started 
about  the  year  1812  to  boil  bones  and  ebon  them  into  small 
pieces  for  sale  as  turnip  manure.  About  l--">  Steam 
engines  for  grinding  the  bones  wire  erected,  and  a  much 
finer  meal  wa-  by  that  means  obtained.  About  the  year 
1835  it  occurred  to  Mr.  Thomas  Proctor,  jun.,  that  a 
superior  glue  might  be  manufactured  by  dissolving  out  the 
phosphate  of  lime  from  bones  by  mean-  of  hydrochloric 
acid,  and  the  process  was  successfully  carried  out  on  the 
practical  scale.  The  glue  obtained  was  of  better  colour 
than  that  previously  manufactured,  and  the  dissolved  phos- 
phate was  precipitated  by  mean- of  carbonate  of  lime  and 
used  a-  manure.  About  1837  or  183s,  Mr.  Proctor  had 
communications  with  Bonssinganll  and  Liebig,  and  gained 
From  them  the  idea  of  treating  bones  with  sulphuric  acid: 
the  first  experiments  being  made  with  -pent  animal  charcoal 
from  the  sugar  refiner;  at  Bristol.  In  1889  he  began  to  use 
sulphuric  acid  upon  raw  bones,  and  by  adding  some  potash 
salts  he  made  a  manure  which  was  called  German  Compost. 
Iii  1 842, Mr.  Proctor,  in  conjunction  with  Mr.  Ry  land,  started 
the  manufacture  of  bone  superphosphate  at  Birmingham, 
and  it  was  to  the  improvements  introduced  into  the  manu- 
facture by  the  latter  that  the  rapid  rise  of  the  industry  was 

to  a  large  extent  attributable. 

The  step  from  bone  t"  in  the  manufacture  of 

superphosphate  was,from  point  of  riew,  not  a 

great  one.  but  from  an  economic  standpoint  it  prove, 1  tin- 
pivot  in  the  history  of  the  manufacture.  To  Mr.  Lawes 
(now  Sir   John,  of   Rothamsted    lame)  is  due    the  credit  of 

first  pressing  coprolites  into  service,  and  it   ma)  safely  be 

-aid  that  to  him,  a-  "he  originator  of  the  finest  set  of  agri- 
cultural experiments  the  world  has  yet  seen,  and  one  of  the 
pioneers  of  an  industry  which  has  done  so  much  for  Hriti-h 
agriculture,  past,  present,  and  future  generations,  no)  onl) 
Or  agriculturists,  but  of  the  toiling  million-  of  tin  town- 
have  beer,  and  will  be  laid  under  obligations  which  • 
if  the  modesty  of  this  "grand  old  man"  of  agriculture 
would  permit,  could  never  be  adequately  expn 

Up  to   the  time    to   which  we  ate    referring  English    BglH 

culture   had   been  to   a   large   extent    self  contained,   and 

although  leases  were  fr d  to  prevent  a-  far  as  possible 

the  sale  of  produce  of  the  land,  the  necessary  exportation  of 
grain  and  meat  to  the  towns  involved  a  loss  of  the  ferti- 
lising constituents  of  Ihi  soil  which,  in  the  absence  of  arti- 
ficial manures  or  purchased  feeding  stuffs,  could  not  be 
returned,  and  as  a  consequence  the  land  in  many  parts  of 
tin-  country  was  getting  exhausted.  With  a  view  to  renie- 
■  this  defect,  man)  expedients  were  resorted  to,  amongst 
them  marling.  The  ponds,  or  "  pit-  "  as  thev  are  called, 
which  are  bo  common  in  the  Burroundiug  country,  and  which 
add  bo  much  to  the  picturesqueness  of  the  landscape,  are  in 
most  Instances  old  marl  pits,  and  are  constant  mementoes 
it  ■  class  of  farming  which  has  given  place  to  the  higher 
cultivation  of  a  scientifically  contra  dture. 

\b,.ut  tin-  same  time  as  Liebig  gave  to  the  world  the 
more  rapidly  acting  phosphate,  there  was  introduced  into 
land  a  manure  called  guano, from  Peru.  This,  the  dried 
excrements  of  sea  birds  di  posited  during  centuries  in  i 
rainless  distri  -t.  produce  1  such  magical  effects,  especially 
with  corn  crop-,  that  ii-  fame  spread  like  wildfire,  and  thus 
prepared  the  wa)  foi  the  more  extended  use  of  artificial 
manures.  The  price  at  which  it  was  sold  w.i-  high,  but  BJ 
the  earlier  importations  contained  nitrogen  equal  to  over 
18  per  cent  nt  ammonia,  existing  chiefly  as  ammonia  - 
and  phosphoric  acid  equal  to  about  2C  per  cent,  of  phospl  it' 
of  lime,  the  return  on  the  outlay,  notwithstanding  the  high 
priee,  w-i-  usnall)  a  rcr)  profitable  one.  But  as  we  no* 
know,  nitrogen  applied  a-  in  unite  i-  not  equally  effective  with 
all  crop-,  root  and  leguminous  crops  often  giving  a  full 
yield  when  dressed  « itb  phosphates  alone.  Hence,  although 
guano  wa-  nun  h  in  favour,  there  were  not  wanting  farmers 
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who  pinned  their  faith  to  dissolved  bones  and  artificial 
manures  which  had  mineral  or  bone  superphosphate  as  a 
basis. 

The  native  deposits  of  coprolites,  found  chiefly  in  Cam- 
bridgeshire and  Suffolk,  contained  about  60  per  cent,  of 
tribasic  phosphate  of  lime,  and  were  admirably  suited,  when 
finely  cround,  to  the  manufacture  of  superphosphate.  To 
this  was  usually  added  varying  quantities  of  sulphate  of 
ammonia,  or  some  organic  nitrogenous  compounds,  and  the 
manures  thus  produced  were  sold  as  specific  manures  for 
differeut  crops.  Those  were  haleyou  days  for  the  manure 
manufacturer,  which,  in  the  keener  competition  of  a  more 
educated  age,  are,  1  fear,  never  to  return. 

The  supply  of  bones  being  limited,  the  deposits  of  coprolites 
were  largely  drawn  upon  until  in  the  early  seventies  the 
stores,  which  Liebig  scarcely  20  years  before  had  pre- 
dicted would,  if  utilised,  render  England  independent  of  any 
importations  of  wheat,  were  exhausted,  and  this  notwith- 
standing the  fact  that  there  had  been  large  importations  of 
bone-ash  and  mineral  phosphates  from  abroad. 

To  give  a  detailed  description  of  the  various  forms  of 
phosphatic  materials  which  have  been  imported  in  such 
large  quantities  from  all  parts  of  the  globe,  the  deposits 
of  which  have  been  in  many  instances  exhausted,  would 
prove  interesting,  but  would  be  beyond  the  scope  of  my 
present  endeavours.  French,  Spanish,  and  Canadian 
phosphates,  once  the  mainstay  of  the  manufacturers,  have 
now  given  place  to  those  from  South  Carolina,  Florida,  and 
Algeria,  while  the  huge  deposits  of  ammoniacal  guanos 
from  Peru  became  poorer  and  poorer  in  quality,  until  about 
ten  years  ago  the  importation  was  so  small;  and  the  quality 
so  poor,  that  many  farmers  who  had  proved  faithful  to  their 
first  love,  were  compelled  to  give  up  its  use,  and  to  purchase 
other  forms  of  manure.  The  same  fate  was  in  store  for  the 
large  number  of  phosphatic  guanos,  of  which  Sombrero, 
Baker  Island,  Mejillones,  Curacao,  and  Maiden  Island  v.vre 
the  chief.  i 

And  yet  in  spite  of  the  great  drain  upon  the  natural 
supplies  of  phosphates,  phosphatic  materials  have  never 
been  at  so  low  a  price  as  they  have  been  during  the  past 
few  years. 

At  present  the  chief  point  which  determines  the  source 
from  which  our  supplies  are  drawn,  seems  to  be  the  cost  of 
freight.  In  Florida,  for  instance,  enormous  deposits  of 
rock  and  river  phosphate  of  high  quality  exist,  but  the 
margin  of  profit  on  working  is  so  small,  or  is  a  minus 
quantity,  that  many  of  the  mines  have  ceased  working, 
and  all  have  limited  the  output.  Notwithstanding  the 
pessimistic  views  taken  some  10  or  15  years  ago  as  to  the 
future  supplies  of  phosphates  there  seems  at  preseut  little 
fear  of  a  phosphate  famine  for  many  generations  to  come, 
and  glancing  at  the  history  of  the  industry  during  the  past 
50  years  or  so,  I  incline  to  the  belief  that,  in  spite  of  a 
constantly  growing  population,  and  a  necessarily  higher 
cultivation,  the  discovery  of  new  deposits,  and  the  conserva- 
tion of  our  present  supplies,  will  meet  all  the  requirements 
of  the  case. 

In  making  this  statement,  I  have  in  mind  the  fact  that 
in  addition  to  the  very  widely-distributed  deposits  of  the 
more  concrete  forms  of  phosphate  before  alluded  to, 
phosphoric  acid  is  present  to  a  greater  or  less  extent  in 
every  soil  which  I  have  examined,  and  often  exists  in 
larger  quantities  in  foreign  soils  than  in  English.  The 
average  quantity  of  phosphoric  acid  in  English  soils,  so 
far  as  my  experience  goes,  is  about  U-13  per  cent.  If, 
however,  to  keep  on  the  safe  side,  we  assume  it  to  te  only 
0'10  per  cent.,  that  quantity,  small  as  it  is,  represents  for  a 
depth  of  9  inches  a  quantity  equal  to  over  5  tons  of 
hone  meal  per  acre,  or  a  total  of  160,000,000  tons  or  so 
for  the  whole  of  the  cultivated  land  of  Great  Britain  alone. 
Taking  the  average  loss  per  acre  at  10  lbs.  of  pho.-phoric 
acid,  a  quantity  somewhat  above  that  on  arable  land,  and 
decidedly  above  that  on  pastures,  on  the  assumption  that 
the  produce  of  our  farms  sold  at  market  is  lost  to  the  land, 
the  store  of  phosphoric  acid  to  a  depth  of  9  inches  represents 
something  like  300  years'  supply,  provided  crops  were  able 
to  glean  the  last  particle,  and  still  yield  the  same  crops  as 
at  present.  Last  year  the  importations  of  guano,  bones, 
and  phosphate  of  lime   amounted   to  399,505  tons,  or  an 


importation  of  about  99,000  tons  of  phosphoric  acid,  or 
nearly  5  lb.  per  acre  over  the  whole  of  the  cultivated  area 
of  the  United  Kingdom.  Against  this  deficiency  of  5  lbs. 
of  phosphoric  acid  per  acre,  there  are  importations  of  cattle 
and  sheep,  dead  and  alive,  equal  to  nearly  8,000  tons  per 
annum  ;  there  is  a  reserve  store  of  unknown  amount  in 
subsoil  phosphoric  acid  which  deep-rooted  plants  like  wheat 
and  clover  can  draw  upon  ;  there  is  the  concentrated  phos- 
phoric acid  from  the  iron  ores  obtained  by  the  Gilchrist 
Thomas'  process,  and  sold  in  ever-increasing  quantities  as 
basic  slas  ;  there  is  a  return  in  bones  from  our  home 
produced  cattle  and  sheep,  and  there  is  the  not  incon- 
siderable importation  of  phosphoric  acid  in  the  form  of 
linseed  cake,  maize,  wheat,  and  other  feeding  stuffs.  With 
the  figures  at  my  disposal  it  is  impossible  to  make  anything 
like  an  accurate  balance  sheet  of  the  losses  by  exportation 
and  the  gains  by  importation  of  phosphoric  acid  over  the 
whole  of  the  cultivated  land  of  the  United  Kingdom,  but 
as  the  loss  of  phosphoric  acid  from  the  soil  by  drainage  is 
practically  nil,  there  seems  to  be  little  doubt  that  our 
importations  of  phosphoric  acid,  directly  as  manures,  and 
indirectly  as  feeding  stuffs,  and  our  home  productions  as 
basic  slag,  bones  and  home-consumed  corn  and  other  crops 
used  instead  of  purchased  foods,  must  very  nearly  if  not  quite 
compensate  for  the  annual  loss  of  phosphoric  acid.  Whether 
the  importations,  even  if  they  actually  balance  the  waste, 
have  reached  their  economical  limits  is,  I  think,  open  to 
doubt.  Much  depends  upon  the  relative  prices  of  the 
manure  and  the  produce,  but  as  it  is  the  immediately 
available  phosphoric  acid  rather  than  the  latent  reserve 
store  which,  so  far  as  phosphates  are  concerned,  determines 
the  crop,  it  will  probably  pay  those  farmers,  who  farm 
highly  to  continue  to  purchase  phosphatic  manures,  even 
although  the  actual  store  of  phosphoric  acid  in  the  laud  is 
annually  increasing. 

The  English  farmer  is  proverbially  slow  to  avail  himself 
of  any  improvement  suggested  from  outside,  and  even  to-dayr 
with  an  experience  of  over  50  years  in  the  use  of  purchased 
manures,  a  very  large  proportion  of  our  farmers,  keen  as 
they  are  in  the  sale  of  beasts  or  other  produce,  have  very 
crude  notions  as  to  the  composition  and  value  of  the 
manures  they  purchase,  and  unfortunately  in  too  many 
iostances  consider  that  money  withheld  from  the  purchase 
of  fertilisers  is  so  much  money  gained.  These  barriers  of 
ignorance  are  rapidly  being  broken  down  by  the  more 
extended  agricultural  education  of  the  rising  generation  ;  by- 
means  of  the  classes  and  field  experiments  conducted  uuder 
the  auspices  of  the  Technical  Education  Committees  of  the 
County  Councils  ;  by  the  more  important  agricultural 
experiments  at  Ilothamsted,  Woburn,  &c  .  and  indirectly 
by  the  Fertilizer  and  Feeding  Stuffs  Act,  and  it  is  probable 
that  a  somewhat  increased  demand  may  be  looked  for  as  the 
effect  of  this  general  spread  of  knowledge.  But  tbis  notwith- 
standing, it  seems  to  me  pretty  evident  that  for  home  con- 
sumption the  importation  and  production  of  phosphoric  acid- 
containing  materials  is  rapidly  reaching  the  maximum  re- 
quired by  the_exigeueies  of  the  situation.  If  it  could  be  shown 
that  the  demands  ou  the  phosphatic  stores  of  the  world  were 
as  nearly  reached  by  other  nations  as  by  us,  the  question  of 
future  supplies  is  not  one  which  would  come  within  the- 
range  of  practical  politics.  As  it  is,  these  future  drains  or* 
our  phosphate  reserves  are  and  must  be  an  unknown 
quantity,  but  having  regard  to  the  enormous  stores  distri- 
buted all  over  the  world  in  small  quantities,  and  capable  of 
concentrating  by  one  means  or  another,  to  the  vast  known 
deposits  of  rich  phosphates  in  Florida,  Carolina,  Algeria, 
Canada,  and  many  other  countries,  to  probable  future 
discoveries,  and  the  fact  that  hardening  prices  would  tend 
to  the  better  conservation  of  our  available  supplies,  it  does 
not  require  a  great  stretch  of  imagination  to  sec  for  many 
centuries  to  come  a  fertile  land  growing  increasingly  heavy 
crops  without  any  indications  of  phosphatic  starvation. 

As  before  indicated,  it  is  exceedingly  difficult  to  draw  up 
any  accurate  balance  sheet  of  our  national  losses  and  gains 
in  phosphoric  acid,  but  the  following  table,  based  on  the 
most  accurate  statistics  I  have  been  able  to  obtain,  will  in 
the  main  substantiate  the  position  I  have  taken  up  : — 

P„05  in  soil  of  Great  Britain  and  Ireland,  at  0- 10  per 
cent",  in  a  depth  of  9  inches,  about  63,000,000  tons. 
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Lose  per  annum,  at  In  lb.  per  acre  over  cultivated  area  ot 
United  Kingdom,  :'.\  I  000  tons. 
Gains  in  1897:'— 

IS.      Tons. 

(illllln..  16,164  I    I,  .-lit -J.'.'.'o 

rcent.  Pfi 

I'h.  inhales,  S25,V  3  tons  al  26"2  per  rent...  - 

Bfl 

Imp  irted  cattle  (•  tons  at  ?01b,  P  1 1 



■been    (alivi  I,    611,504  tons   al  2     Up.  '     8nnn 

,       om 

■  .vt 

linn  *  276  cwt 

I". ,n,.  i  ■    ol  basic  shut,  100,000  I   i 

I5percenl 15,000 

Imported  whi  SO  cwt.  at0-85per. 

rn- 26.8  0 

wheat  meal  and  flour,  18,680,669  cwt.  at 

X)  p  r  sent  I',  ' 1.808 

barley,  18,858,720  cwt.  al  0'75  per  cent. 

P.0  7,109 

.  ats,  16,116310  cwt.  at  0'60  percent, 

l'  0  1330 

:-:.  :;mi  . rwt  :it  0'60  ikt  cent. 

PjO    10,134 

„        beat  »i.  ni  l-l.i  per  cent. 

PiOj 1,562 

„        peas,  2320,136  cwt.  at  us.-,  per   cent. 

I'n    1,193 

...-it  meal.  782,485  cwt.  at  0"40  per  cent. 

PfO, 146 

maize  in.':. I.  1,02030]  owt.  al   0*66 

cent.  PjOj 308 

-  tons  al  --'■.  per  cent. 

I'.". 8,180 

cotton  seed,  U2379tonsat  1*60  per  cent. 

!•" 1303 

In.-.  -  qrs.  at  r.-.i  percent 

P«0   5379 

rape  seed,  1863SS  qrs.  al  1*90  percent, 


Home-nrodui                               marketed,    esti- 
mated   at    50, tons 

5beep(     at  28  per  cent  P<0 1 1  ...<» 

("wheat,  .-..;,-."...-,.7;i  bush.  Is 

.  percent,  l'.u  .     u'.s.s 
';.      barley.  72,013.455  bu 

at  0'7S  per  cent.  P.O..     12,186 
'■ 

.-.i  0'60  1..  i  cenl    I'n.      17,086 
,.  ihels  :.t  i '  in  per 

PfO 1. ■...-, . 

,  peas,  5,2411.732  bushels  al  O'SS  per 

••  nt  PjO, i .j.-,i 

259378 
Suli  toil  PjO|  -  unknown  bnl  large. 
[n  explanation  of  this  table  I  would  remark,  in  the  first 
place,  that  the  annti  i    average  loss  which  1  have  calculated 
at   10  lb.  of  phosphoric  acid  per  statute    acre,    probably 
sen!  drain  on  out  resources  l.\  al  leasl  one 
tenth.     Warrington  has  calculated  the  average  loss 
fi.ur  coiir-.-  rotation,  with  all  the  corn  and  the  Fattened 

beasts  sold  ofl  the  fs it  something  less  than  lo  lb.   per 

acre.     Where  a  five  or  -i\  course  rotation  is  adopted,  the 

quantirj  would  probably  he  less,     Moreovei    i ths 

,.   Ian.!  audi  '  cultivation  in  <  Ireal  Brits  idow 

land  ..r  pet  m  '.in  in  pasture,  and  although  it  is  not  .-..-v  t,, 
.  the  loss  on  this  •  asl  ana.  there  can  be  little  doubt  thai 
tin  loss  I  have  assumed  leaves  a  verj  wide  margin  of  ex. 
On  the  ..tlier  band,  much  of  the  imported  phosphoric  acid 
ii.  v.i  findi  it~  vvav  upon  t lie  land.  A  large  proportion  of 
the   impt  foi    instanoe,   is  consumed   in  towns, 

alnl   i  purposes  j„  |,,. i  |    but   ill  tliis  n.  ,  la, ii 

it  must  be  n  hi. nil"  i.  .1  tli  i si  ,.i  ti„.  . , tT . ■  I  which itains 

al.i.ut  liv.   si  Tills  of  the  phosphate  is  iisc.l  direct!)  or  indirectly 

title  food.     8 t  ol  ihe  barley  and  maize  is  used   foi 

l. revving,  the  inaiiiit.il- I  other  industrial 

purposes;  but  by  far  the   largest   portions  ..l   these  gn 
an-  used   foi    feeding  purposes,  and  eventual!)   find   tlu-ir 
way  mi  i"  tin-  land  i   of  manure.     Even  1 1 

portions  retained  in  the  animal  economy  will  in  the  long 
run  be  returned,  for  the  must  part  as  bone  man 

Vnothei   source  of  error  is  the  exportation  of  unknown 

quantities  of  maim!  e  t    red  manures;  lmt  these,  belni 


large  extent  nitrogenous,  would  not  materially  affect  the 
results. 

In  treating  of  the  available  supplies  of  plant  food,  I  have 
considered  the   phosphate  question   t"u-t .   because    in  the 
manure-manufacturing  industry   phosphates  have  formed, 
1   fonn  the  basis  of   nearly  all  manufactured  ferti- 
lisers.    It  must  not  be  thought,  however,  that  in  doing  s,,, 

I  have  1 n  he.-ilii.-ss  of  the  fact  that  nitrogen  in  a  combined 

form    is   of   equal,  if  not   of  greater   value,  both   from    the 
scientific  and  manufacturing  point  of  view.     But  in  dealing 
with  the  sources  of  supply,  ami  the  probability  of  these 
the  requirements  of  the  future,  wi  got  face 

with  difficulties  far  greater  than  when  considering 
the  phosphate  question.  The  reason  for  this  is  that,  unlike 
phosphoric  acid,  nitrogen  may  be  lost  to  the  soil  in  other 
vvav-  than  by  removal  in  crops,  and  on  the  other  hand  it  is 
absorbed  by  the  soil  and  by  plants  by  other  means  than 
by  a  direct  application  as   manure.     Tin  -  of  loss 

and  gain  have  in  the  past  commanded  the  attention  of 
agricultural  chemists,  and  I  think  it  may  now  be  said  that 
the  Bonrces  of  1"--  and  the  methods  by  which  nitrogen  is 
absorbed  are  pretty  accurately  understood;  but  tl. 
quantities  so  lost  and  gained  to  agriculture  are  by  no 
means  clearly  defined.  The  quantities  lest  in  the  drainage 
waters  as  nitric  acid  under  certain  definite  conditions  have 
h.  rti  ascertained  ut  ItothaursUd  and  elsewhere,  and  the 
contained  nitrogen  in  the  rainfall  is  also  known  within  very 
narrow  limits;  but  the  quantities  absorbed  by  the  soil  from 
the  atmosphere,  and  that  fixed  by  the  nodules  of  our 
leguminous  crops  in  pasture  land,  and  in  an  ordinary eouTse 
of  rotation,  are  beyond  Ihe  ken  of  our  present  science.    To 

attempt    t ake,   therefore,    anything   like   an   accurate 

balance  of  our  outgoings  of  agriculturally  -available  nitre 
i-  a  task  fraught  with  grave  difficulties,  if  not  impossibility, 
and  rather  than  run  the  iisk  of  prophesying  on  insufficient 
i.  1  will  ask  you  to  bear  with  me  while  1  briefly  attempt 
^  to  solve  the  problem  from  another  standpoint. 

I  cept  for  land  in  permanent  pasture,  the  almost 
universal  custom  of  Knglish  farmers  has  been  to  adopt  g 
course  of  rotation  of  crops,  which,  experience  has  shown, 
can  be  worked  at  less  cost,  and  yields  larger  crops  for  a 
en  outlay  than  my  continuous  system  can  do.  To 
modify  these  well  established  customs  bj  Ihe  more  frequent 
introduction  of  leguminous  crops,  and  SO  liv  the  atmo- 
spheric nitrogen  for  subsequent  non-nitrogen-accnmulating 
ciops,  i-  a  change  calculated  to  captivate  the  scientific 
imagination,  and  experiments  in  this  direction  are  already 
being  undertaken.  What  will  be  the  result  of  these  investi- 
gations it  is  too  early  yet  to  even  hazard  a  guess;  lmt 
unless  it  can  be  shown  that  the  produce  of  these  extra 
crops  has  directly  for  sale  or  indirectly  for  consumption  a 
value  equal  lo,  or  nearly  equal  to  the  crop-  which  would 
>wn  in  the  usual  course  ot  rotation,  it  is  doubtful 
whether  the  suggested  alteration  will  find  favour  among 
agriculturists,  at  all  events  with  nitrogen  compounds,  al 
then  present  Ion  price.  On  verj  fen  farms  is  it  customary 
to  dress  anycrop  with  omponnds  at  a  greater 

rate  than  'J  owt,  in  its  equivalent,  of  nitrate  of  soda  per 
acre,  and  as  this  anion  lit  can  be  pin  elm-.  ,1  at  pn  X  III  prices 
for  about  16.*..  it  follow-  that  unlest  tbc  interposed  crop 
can  assimilate  nitrogen  to  that  extent,  oi  more,  and  yield 

money  returns  over  a  »el  let  Of  v  I  BrS  equal,  or  heal  ly  equal. 

to  the  prceent  systems,  then- will  be  little  inducement  to 

far i-    to  alter   their   methods    ..f   cultivation.     Whether 

this  can  I..-  done  the  Eul  can  decide. 

As  the  result  of  many  held  experiments  conducted  in  all 
parts  of  the  kingdom,  it  has  been  amplj  shown  that  on 

i  ais,  even  when  considerable  sum-  arc  expended  in 
tin-  purchase  of  cake  and  othl  C  I.e. ling  slulTs,  nitrogcnoii- 
inaniircs    may    he   applied    with     advantage    to      nearly    all 

crops,  except  perhaps  the  legnminosso. 

It  is  difficult  to  estimate  I.,  what  extent  this  nitrogenous 
manuring  can  be  profitably  carried  for  the  reasons  pre- 
viously given ;  bul   there  seems  littlt  to  doubl  that 

a  dressing  ..t    nitrogen    equal   to    l   ewe    of    in 

.  i       17  a  lb.  mi:  u  whole 

area  "f  the  United  Kingdom  nndei  arable  cultivation,  might 
he  applied  with  advantage.  The  average  annual  loss  in  a 
four-emirs,    rotation    is   about   -J  1    II..  «»t    nitrogen    pel 
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for  the  crops  ami  stock  sold  off  the  farm.  To  this  must  be 
added  the  very  considerable  loss  of  nitrates  in  the  drainage 
waters,  and  as  a  set-off  there  is  the  gain  from  the  rain  and 
the  atmosphere.  As  the  loss  of  nitrates  by  drainage  is  an 
unknown  quantity  over  the  whole  area,  the  only  method  at 
my  disposal  of  making  anything  like  an  estimate  of  the 
actual  requirements,  is  by  taking  general  experience,  and 
the  results  of  carefully-conducted  experiments.  From  these 
the  above  estimate  of  17*5  lb.  of  nitrogen  per  acre  does 
not  appear  to  me,  under  the  present  system  of  cultivation. 
to  be  an  extravagant  one,  taking  into  consideration  the 
limits  of  profitable  manuring  at  the  present  prices  of  pro- 
duce, and  of  nitrogenous  materials. 

Against  this  annual  deficiency  there  were  importations  of 
nitrogen  last  year  as  follows:  — 

Tons  of  Nitrogen. 

Oil  cakes,  336,958  tons  at  5  per  cent 16,646 

Cottonseed,  413,879  tons  at  3*5  per  cent. ...     14,450 

Linseed,  349,350  tons  at  3'5  per  cent 12,197 

Rape  seed,  34,420  tons  at  3"  4  per  cent 1,170 

Maize,  2,689,269  tons  tit  r  7  per  cent 45,717 

Wheat  offal  (Yj  of  imported  wheat)  at  2*75 

percent 25,824 

Barley,  947,936  tons  at  1  •  65  per  cent 15.740 

Oats,  805,840  tons  at  2'00  per  cent 16,116 

Beans.  142,002  ions  at  4"00  percent 5,680 

153.540 

The  residual  manorial  value  of  which  would  be  equal  to 
C-6  lb.  of  nitrogen,  or  42  lb.  of  nitrate  of  soda  per  acre, 
over  the  whole  of  the  cultivated  area  of  the  United  King- 
dom, or  about  16  lb.  of  nitrogen  over  the  area  in  arable 
cultivation. 

Of  the  more  directly  manurial  importations  and  supplies 
of  nitrogen  used  for  agricultural  purposes,  the  following  are 
the  chief: — 

Tons. 
Sulphate  of  ammonia,  45,000  tons  at  20  per 

cent 9,000 

Nitrate  of  soda.  105,832  tons,  of  which  s;iy 

70,0(111  tons  for  manure '.      10,640 

Guano,  16,164  tons  at  t  per  cent 'At 

Bones  imported,  58,208  tons  at  4  per  cent.  . .       2.32S 
from  imported  cattle,  sheep,  beef  and 

mutton 1 333 

„      from  home  grown  cattle,  50,000  tons 

at  4  per  cent 2,000 

Dried  blood,  shoddy,  ground  leather,  hoofs 
and  horns,  &c 1  MM 

27,345 

equal  to  nearly  \\  lbs.  of  nitrogen,  or  about  8  lbs.  of 
nitrate  of  soda  per  acre  over  the  whole  cultivated  area,  or 
about  3  lbs.  of  nitrogen  over  the  area  in  arable  cultivation. 
From  these  figures  it  would  appear  that  even  if  the  whole 
of  the  nitrogen  were  utilised  on  the  arable  laud,  the  limit 
of  the  profitable  application  of  nitrogen  in  the  form  of 
nitrogenous  manures,  is  only  just  reached  by  imported 
foods  and  manures,  and  by  home  consumed  sulphate  of 
ammonia.  As,  however,  some  of  the  imported  foods  would 
be  utilised  for  purposes  other  than  agricultural,  and  much 
of  the  nitrogen  contained  in  the  farm-consumed  remainder 
would  be  lost,  or  applied  directly  or  indirectly  to  pasture 
lands,  it  follows  that,  if  my  premises  be  correct,  the  impor- 
tations of  nitrogen  in  all  forms,  and  the  home  consumption 
of  sulphate  of  ammonia  fall  far  short  of  what  must  be 
considered  the  profitable  limit  of  nitrogenous  mauuriug. 

The  total  production  of  sulphate  of  ammonia  in  the 
United  Kingdom  for  last  year  was  : — 

Tons. 

From  Gas  woiks 132,724 

„      Ironworks 17,779 

„     Shale  works 37,153 

„     Coke  ovens  and  producers 10,624 

198,2*0 

The  total  exports  were  153,000  tons,  partly  from  reserve 
stores. 

The  home  consumption  in  terms  of  sulphate  of  ammonia, 
including  liquor  used  in  various  processes  of  manufacture, 


is  estimated  by  Messrs.  Bradbury  and  Hirsch  at  70,000 
tons. 

The  nitrogen  in  the  exported  sulphate  of  ammonia  is  equal 
to  about  206,000  tons  of  nitrate  of  soda,  or  about  three 
times  the  nitrate  at  present  used  for  agricultural  purposes, 
and  would  give  nitrogen  equal  to  23  lbs.  of  nitrate  of  soda 
over  the  whole  area  of  land  in  arable  cultivation. 

It  does  not  appear,  therefore,  that  our  present  imports  of 
nitrate  of  soda  and  other  nitrogenous  manures,  or  of  feeding 
stuffs  yielding  a  manurial  residue  of  nitrogenous  matters, 
need  be  very  greatly  augmented  to  raise  the  fertitity  of  the 
land  to  its  paying  limits  provided  our  production  of  sulphate 
of  ammonia  be  utilised  at  home.  The  production  of 
sulphate  of  ammonia,  notwithstanding  a  steadily  declining 
selling  value,  has  increased  in  a  phenomenal  manner,  and 
there  seems  little  reason  to  doubt  that,  with  the  improve- 
ment in  processes  and  the  keener  competition  on  all  sides, 
much  of  the  nitrogen  at  present  wasted  will  be  pressed  into 
service. 

If  I  am  right  in  this  surmise  it  is  evident  that  the  pessi- 
mistic views  of  sir  William  Crookes,  expressed  at  the  British 
Association  meeting  at  Bristol,  as  to  the  exhaustion  of  our 
natural  supplies  of  combined  nitrogen  to  satisfy  the  rapidly 
increasing  maw  of  the  wheat-consuming  human  race,  will 
have  little  terrors  for  the  British  agriculturalist,  whatever 
they  may  have  for  the  toiling  millions  of  towns. 

With  free  nitrogen  around  us  in  unlimited  quantities  in 
the  atmosphere,  the  most  scrupulous  conscience  need  not 
suffer  any  pangs  at  any  untoward  drains  upon  our  natural 
supplies  of  combined  nitrogen,  and,  indeed,  if  Sir  William 
Crookes'  estimate  of  the  cost  of  producing  nitrate  of  soda 
by  the  combustion  of  the  atmosphere  at  Niagara  be  correct, 
the  question  of  nitrogenous  plant  food  will  be  for  ever 
solved,  and'the  already  depressed  nitrate  of  scda  industry 
will  soon  be  a  thing  of  the  past ! 

From  a  purely- agricultural  point  of  view  it  is  of  little 
moment  whether  the  extra  nitrogen  required  to  raise  the  fer- 
tility of  the  land  to  its  profitable  maximum  is  obtained  from 
nitrate  of  soda  or  sulphate  of  ammonia,  but  from  the  chemical 
manure  manufacturers'  point  of  view  it  is  important. 
Nitrate  of  soda  does  not  lend  itself  satisfactorily  for  mixing 
with  superphosphate  in  the  manufacture  of  a  compound 
manure,  whereas  sulphate  of  ammonia  not  only  mixes  well, 
but  tends  to  produce  a  friable  mixture  which  can  be  sown 
easily  by  drilling,  or  otherwise.  Apart  from  the  better 
condition  obtained  by  the  use  of  sulphate  of  ammonia, 
there  are  other  reasons  why  it  should  be  used  in  pre- 
ference to  nitrate  of  soda  in  the  manufacture  of  compound 
manures.  If  used  as  a  top  dressing,  the  balance  in  favour 
of  the  use  of  one  or  the  other,  the  cost  per  unit  of  nitrogen 
being  equal,  is  determined  to  a  very  large  extent  by  the 
wetness  or  dryness  of  the  seasou.  Thus  Dr.  Voeleker,  in  his 
summary  of  the  results  of  the  YVoburn  experiments  in  the 
Journal  of  the  Koyal  Agricultural  Society  for  last  year, 
cites  the  following  comparative  experiments  in  exemplifica- 
tion of  this  point:  — 


Season. 

Rain- 
fall. 

Ammonia  Salts. 

Nitrate  of  Soda. 

Tear. 

Corn 
(Wheat). 

Straw. 

Corn 
(Wheat). 

Straw. 

1887 
1890 
1889 
1S94 

inches. 
dry         15-04 

16-80 
wet          23:i4 

26  34 

bushels. 
26-1 
24-7 
26-3 
45"5 

ewt.  qrs, 
22      1 
19      2 
26      1 

40       1 

bushels.      cwt.  qrs. 
35-0             29      0 
31-2             26      3 
18-9             23      0 
36"  2             36      3 

On  the  average  of  20  years  the  balance  is  slightly  in 
favour  of  sulphate  of  ammonia  when  used  alone  at  the  rate 
of  .50  lbs.  ammonia  per  acre,  hut  when  used  in  conjunction 
with  mixed  mineral  manures,  the  balance  is  slightly  the 
other  way.  As  however,  the  average  annual  rainfall  at 
Woburn  is  less  by  some  10  inches  or  so  than  the  average 
of  the  United  Kingdom  there  can  be  scarcely  any  doubt  that 
taking  an  average  of  the  whole  country  for  a  series  of  years, 
the  balance,  unit  for  unit  of  nitrogen,  would  tend  to  be  in 
favour  of  sulphate  of  ammonia  as  against  nitrate  of  soda  as 
a  manure. 
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There  is,  however,  B  still  more  potent  reason  why 
sulphate  of  ammonia,   or  other  more   slowly  acting   nitro- 

genons  compound,  snob  as  dried  til 1,  should  be  used  in 

the  manufacture  of  artificial  manures.  These  are  usually 
-own  earlier  than  nitrate,  and  consequently  the  risk-  of  loss  by 
are  lets  in  the  case  of  slowly  nitrifying  materials, 
which  are  either  comparatively  insoluble,  or  which,  as  in 
of  sulphate  of  ammonia,  form  insoluble  compounds 
with  the  soil.  As  the  available  quantities  of  sh  oddy,  dried 
blood,  hoofs  and  h"rns,  &c.  arc  comparatively  small  and  not 
capable  of  any  immediate  considerable  expansion,  it 
follows  that  if  the  manufacture  of  artificial  manures  is  to 
extend  the  nitrogen  -  J  fortheir  production,  will  have 
to  be  drawn  from  the  supplies  of  sulphate  of  ammonia  at 
present  exported. 

With  regard  to  the  only  other  essential  constituent  of 
artificial  manures  potash  there  need  be  no  concern  with 
regard  to  future  supplies.  On  very  fen  toils  is  potash  of 
great  value,  and  the  supplies  in  Germany  seem  to  be 
capable  Of  meeting  our  needs  for  many  years  to  come. 
Even  were  the-e  to  become  exhausted  it  does  n ■  -t  seem  to 
be  beyond  the  reach  "f  chemical  science  to  extract  -"me 
of  the  2  per  cent,  of  more  of  potash  contained  in  many  of 
ourcla'.  apply  those  on  which  potash  is  found  to 

Bl  i  r \ . 

I  -'mil.  what  has  been  -aid  it  is  evident  that  while  a  small 
■  ■  in  the  home  consumption  « ►  t  phosphates  may  be 
looked  for,  there  i-  every  reason  to  expect,  should  the 
present  ratio  between  the  prices  of  produce  and  manures 
remain  the  same,  a  considerable  incre  ne  in  the  consumption 
of  nitrogen  compounds.  In  potash  manures  it  i-  not  likely 
that  there  will  be  am  great)}  increased  trade, 

then,  being  the  genera]  outlook,  bo  far  as  con- 
sumption i-  coneerned,  to  what  extent  is  it  probable  that 
tie-  manure  manufacturer,  in  contradistinction  to  the 
manure  dealer,  "ill  profit?     I    fear  the  answer   to    this 

question  will  not  be   of  s,i  satisfactory   a    character  as   the 
into  the  proep,  nsumptlon.     During  the 

past   l"  y. ..:  change  has  con ver  the 

The  spread  of  technical  education,  the  wide  extend f 

tiei.i  ,v  periments,  the  introduction  dI  basic  -i  ag,  the  largel) 

ted  production  and   systematic  advertising  of  nitrate 

ofsoda,and  the  -trait-   through  which  agriculturalists  have 

passed,    have   all  tended    to    educate    fanner-    ill    the    u !' 

artificial  manures,  and  without  doubt  the  general  trend  of 
tin-  education  ha-  been  to  increase  the  consumption  of  the 
simple  forms  of  manure  -  rate  of  soda,  -nlphate  of 

at ia.  mineral    superphosphate  and   basic  slag,  at   the 

The  Fi  mli. i  i ■', .  i  - 

ing  Stuffs   \et.  1898,  has  also  part  in 

this  change,     By  the  constant   statement  of  percent 
the   valuable   fertilising     ingredients,    tanners  have    Keen 
familiarised   with   the  market   \  due-  of  the-e  substance! 
from  various  sources,  and  the   Act   has  had  a  tend 

in.  ,•-  i.,  tli,'  level  of  the  cheapest  forms,  without 
dm-  regard  to  any  difference!  in  assimimbility  that  nun 
exist,      \-  the  lowest  pi  it  usually  those  at  which 

a  high-class  mixed  manure  can  lie  pi,,  luced,  mannl 
have   more  ami  in. .i,    Felt  the  brunt  of  this  unequal  com- 
petition, and   on   pie-,  nt   lines  there    do,-  not  seem    to  he 
much  hop,    in  the  future. 

Another    cause   tending    to     limit    the     production    of 
i  manure*  is  tl  •  i  other  pro- 

d which  has  induced  farmers  to  reduce  their  expenditure 

land  Into  permanent  pasture,  During  the  past 
10  years  about  on*  and  a  quartet  millions.  ,,i  teres  of 
land  have  been  thus  converted,  and 
lew  monej  has  been  -pent  in  tins  for  manures  than 
would  have  been  spent  had  it  remained  in  arable 
nultivation.  It  mone)  has  been  -pent  on  imported  fertility 
it  has   gone    to  tie  foods    rather 

than  to  th,    maim 

I  he  demand  for  basic  slag  is  rapidly  in,  reeling,  and  I  am 
informed   that  it  h  tripped  the  supply,  and  that 

i   |  robebilltj    •>:    tbi  ption   for  th.    \,  u 

■lime    next    being    180.000   to    i 
consumption  necessarily  dimii  output   of  super- 

phosphate and  compound  manures,  and  educates  fa 

limple  manures.     It  seems  t     me,  therefore,  tha 


there  will  be  an  ever  increasing  tendency  for  the  manure 
manufacturers'  operation-,  to  be  limited  to  the  production 
ofsuperpho-phate,  and  that  the  compound  manures  upon 
which  he  has  hitherto  relied  for  the  hulk  of  his  profits  will 
have  to  give  plane  to  the  simpler  forms  of  manure,  or  the- 
prices  will  have  to  be  reduced  to  compete  in  equal  terms 
with  outside  sources  of  nitrogen  and  phosphates. 

In  conclusion,  I  have  to  express  my  indebtedness  to  Mr. 
By  la  ml  for  the  details  of  the  early  history  ol  the  industry, 
to  Mr.  Hermann  Voss  for  particulars  regarding  our  phos- 
phatic  supplies,  to  Messrs.  Uradbury  and  Hindi  for  many 
detail-  respecting  nitrogenous  production,  to  Messrs  11 
and  1  A  Hurt  lor  information  about  basic  slag;  to  Dr. 
Voelcker  for  detail-  respecting  the  Woburn  experiments  ; 
and  I  now  take  tin-  opportunity  to  thank  them  for  their 
courtesy  and  help. 


ilontion  ^rrtion. 


Meeting  held  <>"  Monday,  November  76\,  1898. 


Hit.    mivKRTON   REDWOOD   IN    Till'    CHAIR. 


Mr.   BovBRTOH    REDWOOD,  on    assuming  his   position    as 

Chairman,  addressed  the  following  remarks  to  th,-  members 
assembled  i — 

■■  \ou  will  have  seen,  gentlemen,  from   the  notice  win, Hi 
ha-,  [ believe,  reached  you  all.  that  w<  to  ntnsuj 

that  course  which  i-  customary  in  this  Section  of  tl 
of  plunging  in  wuduu  res  by  proceeding  to  the  reading  of  a 
number  of  communications,  the  titles  and  the  names  of  the 
authors  of  which  have  already  been  placed  before  },.n, 
without  anything  in  the  way  of  an  introductory  address 
from  the  <  'hair.  Hut  1  "ill  ask  you  to  bear  with  me  a  htj 
short  time  while  1  make  a  few  remarks.  I  wish  in  the  first 
place  to  express  to  you  mj  deep  sense  of  the  high  honour 
which  you  have  conferred  upon  me  by  my  unanimous 
election  to  the  chair  of  ties  Section.  I  am  well  aware  that 
it  is  onh  my  loyalty  and  devotion  to  the  Society  which  can 
be  held  to  constitute  any  real  justification  for  your  choice. 
Mv  work  for  many  year-  ha-  been  of  a  practical  rather  than 
n  theoretical  character, and  it  i-  probably  in  consequence  ol 
that  that  throughout  a  somewhat  lengthy  period  of  official 
connection  with  tin-  Society,  a-  member  of  the  Council 
and  of  the  Publication  Committee,  I  have  found  m- 
growing  m  ire  and  more  in  sympathy  with  what  I  regard  as 
the  practii  al  ami  useful  »"il  which  tin-  Society  throughout 
rious  Sections  i-  doing.  A-  a  chemist  I  feci  that  r 
can  lav  no  claim  to  the  position  to  which  you  havi  b, 
good  as  to  elect  me.  If  I  have  some  knowledge  of  a  certain 
branch  i  tei  hnologi  it  i-  dm-  to  the  bet  thai  chance  in  th, 
fir-t   instance  brought  me  intimately  into  (nine  tion  with  an 

Industry  which  then  was  one  of  no  great  magnitude,  and  1 

have  been  fortunate  thus  to  be  afforded  the  opportnnitj  of 
maldng  mental  growth  commensurate  with  that  of  that 
industry.  Hut  if  I  cannot  bring  to  bear  upon  our  delibera- 
tions anything  more  than  knowledge   which   i-  narrowly 

circumscribed  by  the  limit-  1  have  mention,,!,  I  can.  at  any 
Mm  that  it  will  be  hi  earnest  desire  to  emulate 
the  good  example  of  tlms,  who  have  preceded  m,-  in  this 
ir.  I  scarcely  dare  hope  that  circumstances  will  admit 
of  my  equalling  the  unremitting  attention  of  mi  mum 
predecessor,  who.  I    understand,  never  i  presiding 

n.     I  am  the  servant  oi  .,  great 
mnnv  peopli     i  I  maj  hep  it    going   into   a  purely 

personal   question  at  this  moment),  and  all  of  them  think 
themselves  entitled   to  demand  and   riceive   my  exclusive 
services  wheueverthej  choose  to  call  for  them.     If  I  should 
thu-  be  )",  vented  at  any  time  from  discharging  the  d 
of  en  a  great  satisfaction  t 

I     tie's   will   devolve  oil   -licll    B   I  apllble   11K111  a-    Illy   friend    the 

\     .  i  aairman,    Mi.    Hehner.      I    maj    also   say   that   in 

pting  office  it  was  0  source  of  support  to  me  to  f,-el  that 

I  -ho. .id  be  associated  with  so  efficient  a  t  ommittec,  and  I 

may  say,  speaking  in  the  spirit  of  prophecy,  with   so  able  k 
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Secretary  as  Mr.  Ling.  It  will  be  my  aim  to  preserve  the 
high  level  to  which  the  deliberations  of  this  Society  in 
general,  and  this  Section  in  common  with  others,  has 
attained  in  its  discussions,  and  if  I  should  not  always  be 
able  to  succeed  in  my  aim  I  will  ask  yrru  to  be  lenient,  and 
to  ascribe  any  shortcomings  to  the  fact  that  in  my  pre- 
decessor we  had  one  who  was  so  unremitting  in  his 
attendances  that  he  never  afforded  to  his  understudy  an 
opportunity  of  preparing  himself  by  appearing  on  the  boards. 
I  would  refer  to  the  very  great  loss  which  this  Society  has 
sustained  in  the  death  of  the  Hon.  Treasurer.  It  is  well 
known  to  all  of  us  that  Mr.  Edward  Rider  Cook  was  one 
of  the  promoters  of  the  movement  which  resulted  in  the 
establishment  of  this  Society,  and  while  the  value  of  Mr. 
Cook's  services  is  generally  known  to  the  members  of  the 
Society,  it  is  only  those  who  have  been  officially  connected 
with  him  who  really  understand  quite  how  much  he  did 
for  the  Society',  and  how  much  the  Society  owes  to  him. 
Mr.  Cook,  as  we  know,  was,  at  the  founding  of  the  Society 
entrusted  with  the  control  of  the  Society's  finances — it 
was  in  the  year  1881— and  he  continued  to  occupy'  that 
important  and  responsible  position  until  the  time  of  his 
death.  It  is  not  too  much  to  say  that  the  interests  of  the 
Society  were  never  absent  from  Mr.  Cook's  mind  during 
the  whole  of  that  period,  and  the  Society  very  largely 
owes  its  present  prosperous  position  to  the  judicious  counsels 
and  heartfelt  solicitude  which  he  exhibited.  In  our  sorrow 
at  the  loss  wo  have  sustained  it  is  a  consolation  to  feel  that 
it  ha<  been  practicable  to  provide  in  effect  for  the  con- 
tinuity of  those  services  by  the  election  of  Mr.  Samuel  Hall, 
who,  to  the  very  great  satisfaction  of  the  Council,  has 
consented  to  assume  the  duties  in  question.  I  would  also 
refer  to  the  loss  which  the  profession  of  chemistry  has 
met  with  in  the  removal  by  death  of  Mr.  J.  A.  R.  New- 
lands,  whose  modest  and  retiring  character  always  appeared 
to  me  to  stand  in  the  way  of  any  adequate  recognition  of 
his  exceptional  merits.  Mr.  Xewlands,  the  discoverer  of 
the  law  of  periodicity  of  the  atomic  weights  of  the  elements, 
was  a  deep  and  original  thinker.  Such  men  are  rare,  and 
we  can  ill  afford  to  lose  them. 

He  would  interrupt  the  proceedings  at  this  stage  for  th" 
performance  of  a  ceremonial  act  which  could  not  take  place 
earlier  owing  to  the  absence  of  a  gentleman  who  was  deeply 
interested  in  t'.ie  proceedings.  The  ceremonial  in  question 
pertained  to  previous  sessions  of  the  Section,  and  for  that 
reason  he  would  call  upon  the  late  Chairman,  Dr.  Messel,  to 
perform  it. 

Dr.  R.  Messel  then  presented  to  Mr.  John  Heron  an 
illuminated  testimonial  signed  by  the  four  chairmen  under 
whom  he  had  acted  as  hon.  secretary  of  the  Section  from 
November  1S92  to  June  1898,  in  recognition  of  his 
distinguished  services  to  the  Section  during  that  period. 

Mr.  Heron  briefly  addressed  the  meeting  in  acknowledg- 
ment of  the  testimonial. 

ON  A  CENTRAL  AMERICAN  LIGNITE,  MOSTLY 
SOLUBLE  IN  BENZENE. 

BY    WATSON    SMITH. 

A  few  pounds  of  this  peculiar  mineral  were  sent  to  me  as 
a  coal  recently  discovered  in  Central  America,  and  I  was 
requested  to  investigate  it  for  composition  and  possible  uses. 
The  wording  of  the  message  showed  me  that  it  was 
regarded  as  bona  fide  coal,  but  no  information  was  vouch- 
safed as  to  precise  locality,  and  for  some  reason  it  was 
not  considered  desirable  to  make  more  known  about  it. 

I  observed  that  the  mineral  had  all  the  external  appearance 
of  a  good  coal.  It  was  fairly  friable,  and  readily  broke  into 
bits,  partaking  generally  of  cubical  form,  as  true  coal  or 
some  advanced  lignites  are  known  to  do  ;  but  on  handling 
the  mineral  further  I  observed  that  its  dust  was  brown, 
though  in  bulk  the  mineral  was  black  and  lustrous.  Now 
this  peculiarity  is  generally  given  as  characteristic  of  the 
advanced  lignites,  and  I  next  began  to  think  of  my  old 
acquaintance — the  Japanese  Miike  coal  (lignite),  and  then 
to  resolve  to  apply  a  test  for  soluble  bituminous  matter. 
On  placing  some  fragments  ina  test-tube  and  warming  with 
benzene,  judge  of  my  astonishment  on  seeing  the  benzene 


turn  almost  immediately  dark  from  the  quantity  of  soluble 
matter  extracted,  and  on  filtering  and  evaporating  some  of 
the  filtrate  in  a  small  disb,  on  finding  so  considerable  a 
residue  of  tarry  or  bituminous  residue.  However,  I  will 
now  repeat  this  simple  experiment  side  by  side  with  one 
with  the  Miike  lignite,  that  you  may  see  the  great  difference, 
and  you  will  remember  the  latter  contains  9  to  10  per  cent, 
of  soluble  bituminous  matter. 

You  will  observe  that  a  fragment  of  this  coal  on  contact 
with  the  flame  readily  takes  fire,  and  burns  like  a  candle. 
The  Japanese  Miike  coal  does  this  too,  but  it  does  not  melt 
in  the  process  as  this  Central  American  specimen  does.  I 
can  cause  this  coal  to  melt  like  sealing-wax,  and  even  to 
drop,  a  thing  the  Miike  coal  will  not  do,  and  quite  impossible 
with  any  of  our  true  Cannel  coals.  I  have  gone  so  far  a* 
to  make  an  attempt  to  determine  the  melting  point  of  the 
coal,  though  unsuccessfully.  I  found,  however,  that  to 
determine  the  softening  point  or  agglomeration  point  was 
more  feasible.  This  I  did  by  placing  some  of  the  powder 
of  the  coal  in  a  test-tube,  and  placing  the  latter  in  a  bath 
of  paraffin  wax.  On  heating  to  300°  C.  I  found  that  the 
coal  dust  became  caked  upon  the  sides  of  the  test-tube,  as 
I  can  now  show  you. 

The  specific  gravity  of  this  coal  is  1  "26. 

The  amount  of  moisture  preseut  was  only  0  052  per  cent. 
With  regard  to  the  sulphur  present,  I  found  in  two  experi- 
ments 9-00  and  9-2)  per  cent.,  mean  =  9-10  per  cent,  of 
sulphur,  a  remarkably  large  amount  for  a  coal.  The  Miike 
coal  contained  106  per  cent,  of  sulphur,  which  is  a  similar 
amount  to  that  contained  in  our  Channels  and  caking  coals 
on  the  average. 

But  whereas  the  amount  of  ash  of  the  Miike  coal  is  9*45 
per  cent.,  the  amount  of  ash  in  this  Central  American 
lignite  is  only  3-76  per  cent. 

Now  if  we  were  to  assume  that  the  9  •  10  per  cent,  of 
sulphur  in  this  latter  coal  were  contained  in  it  as  pyrites 
l_FeS.2),  we  should  expect  a  residue  of  Fe.,0;t  of  1 1  -  3 S ,  and 
our  percentage  of  ash  would  have  to  be  in  such  case  at  least 
11 -38  per  cent.  Nevertheless,  as  we  find  that  it  is  only 
3 '76  per  cent.,  we  must  conclude  that  most  of  this  sulphur 
is  contained  either  as  free  sulphur,  or  in  the  form  of 
organic  sulphur  compounds.  The  amount  of  Fe.>0;,  in  the 
ash  of  this  lignite  is  13 '6  per  cent.,  the  iron  of  which,  Fe.,03, 
would  combine  with  an  amount  of  sulphur  to  form  pyrites 
(FeSs),  representing  0-4l  of  the  percentage  of  the  sulphur 
in  the  coal,  thus  leaving  8 '69  per  cent,  combined  as  organic 
sulphur,  if  indeed  it  does  not  exist  as  free  sulphur. 

A  destructive  distillation  was  now  made  from  an  iron* 
f -in.  tube,  of  25  grms.  of  the  coal,  at  about  a  gas-making 
temperature  as  nearly  as  could  be  judged.  6200  c.c.  of 
gas  were  obtained,  equal  lo  8899  cb.  ft.  per  ton,  12  44  per 
cent,  of  tar,  with  an  odour  like  that  of  ordinary  coal  tar 
with  some  Russian  petroleum  mixed  with  it,  and  44 -8  per 
cent,  of  coke  left  as  a  residue. 

So  small  a  yield  of  coke  as  this  indicates  something 
peculiar  in  the  nature  of  a  coal,  for  an  ordinary  gas  coal 
would  yield  65  per  cent.,  and  even  more.  But  in  a 
lignite  so  small  a  yield  is  more  usual.  The  extra- 
ordinary nature  of  the  coal  was  revealed  on  extracting 
10  grms.  (\ith  about  500  c.c.  of  pure  benzene  in  a  Soxhlet's 
apparatus  for  eight  days.  In  two  experiments  of  this  kind 
the  amounts  of  bituminous  matter  extracted  were  80 '2  and 
80 '0  per  cent,  respectively,  mean  =  80' 1  per  cent.  Thus, 
then,  no  less  than  80  ■  1  per  cent,  of  this  remarkable  coal  or 
rather  lignite,  is  soluble  in  benzene. 

The  benzene  extract  was  now  subjected  to  distillation  to 
remove  benzene,  and  the  residue  was  subjected  to  further 
distillation.  After  removal  of  all  the  benzene  the  first  drop 
of  distillate  fell  into  the  receiver  between  120°  and  130°  C. 
Below  350'  C,  2"04  grms.  distilled  over=20'4  per  cent,  on 
the  lignite.  Above  350°  C,  2-01grms.  passed  over=20'l 
per  cent,  on  the  lignite.  The  remainder  was  a  viscid  mass, 
which  did  not  solidify  on  cooling.  The  oils  distilling  below 
and  above  350°  C.  have  an  odour  greatly  resembling  that 
of  Russian  crude  petroleum  oils,  more  especially  the  heated 
heavy  oils. 

It  now  occurred  to  me  to  endeavour  to  discover  if  this 
bituminous  matter  in  this  Central  American  lignite  contained 
any  nitrogen  bases  extractible  by  sulphuric  acid,  or  any 
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pit  nolic  or  pheaolnid  bodies  extractible  by  caustic  soda. 
My  effort*  as  regards  the  nitrogen  bases  have  met  with 
decided  -uccess,  though  with  considerably  greater  succi  M 
i-  regards  pbenoloid  constituents,  for  on  acidifying  the 
caustic  Boda  extract,  a  film  of  phenoloid  bodies  separated 
with  an  odour  closely  resembling  that  of  the  phenols 
which,  about  12  years  ago,  I  extracted  from  Qartsherrie 
blast-fornace  tare.     (This  Journal,  1883,  497- 

W'ith  regard  to  p  for  snob  a  lignite  as  this,  I  see 

no  difficult}  in  using  it  as  ordinary  fuel,  if  it  be  judiciously 
mixed  with  coal  of  harder  or  more  anthr.iciiic  character.  It 
could  also  readily  be  used  for  asphalting  footways  and  roads, 
&c,  by  treating  like  pitch,  and  melting  up  with  a  certain  pro- 
portion of  creosote  oil,  and  mixing  with  cinders  and  gravel. 

It  might  even  be  employed  ;i-  pitch  is,  for  the  making  of 
black  varnishes  for  iron-work. 

In  reply  to  ally  suggestion  that  this  substance  is  neither 
coal  nor  lignite,  but  a  mere  variety  of  mineral  pitch  or 
substance  like  Ozokerite,  or  Trinidad  pitch.  1  would  point  to 
the  fact  of  its  decomposition  on  destructive  distillation,  with 
the  fairly  good  yield  of  coal  gas,  and  of  tar  to  a  considerable 
extent,  ol  bensenoid  character,  taken  iii  conjunction  with 
the  fact  thai  on  attempting  to  melt  it  withthe  idea  of  making 
a  melting  point  determination,  I  found  thai  Fusion  and 
decomposition  with  semi-incineration  took  place  in  stages 
following  each  otbei  BO  closely,  that  uniform  melting  was 
impossible.  Besides  this  there  ar.-  lor  oonsideration  its 
physical  properties  and  appearance,  Sec.  -.  and  the  net  that  it 
conducts  heat  like  a  coal  and  unlike  a  bitumen.  In  short,  the 
physical  conditions  of  a  bitumen  or  mineral  pitch  are  almost 
as  unlike  those  of  such  a  lignite  as  this,  as  the  physical  con- 
ditions of  an  amorphous  Bubstance  arc  unlike  those  of  a 
etj  stalunc  substance.  To  j  ass  from  the  physical  condition  of 
thiR  mineral  to  that  of  bitumen,  involves  a  change  of  state. 
Heat  might  bring  this  about ;  but  no  means  that  I  know  of 
could  he  found  by  which  to  effect  a  retracing  of  that  step.  I 
believe  there  would  !»■  do  serious  difficulty  in  the  way  of 
nsing  ibis  lignite  to  charge  the  ordinary  gas-retort,  though 
the  coke  produced  would,  I  anticipate,  be  of  a  tight  and 
friable  character.  The  coal  tar  obtained  by  a  gas  manu- 
facturer from  tin- <  ennui  American  t  k>al  would,  I  can  certainly 
predict,  be  practically  useless  to  a  tar  distiller,  because  of 
its  containing  along  with  aromatic  hydrocarbons  so  much  of 
the  paraffins  and  other  members  of  the  aliphatic  -cries. 

W'iih  regard  to  the  ebareuter  of  geological  formation  in 
which  tin-  remarkable  lignite  i-  found.  I   think  some 
elusion-  may  be  drawn  from   the  character  of  its  a-h  left  on 
n.     This  ash,  as  yon   will  here  see,  is   reddish, 
though  not  much  so.      It  contain-  even    mo  than 

iron.  The  chief  constituent  is.  however,  silica  and  the 
siliceous   graini  setly   visible   with   the   aid   of  a 

magnifying  glass.  I  should  judge,  then,  that  the  stratum  in 
which  ibis  lignite  i-  found  it  one  of  sandstone,  and  that  any 
underlying  clays  will  be  very  siliceous.  This  evidence  will, 
il  seems   to   me,  show    that    the   deposit    is   above    the    coal 

measures, and  goes  to  confirm  previous  evidence  that  it  is 

a  lignite  oi  tertiary  coal,  In  his  work  on  Fuel  i  1875),  p.  :ti :, 
I'iti |3  mentions  ■  Trinidad  lignite,  which  is  black  and 
bright,    like    e I    bituminous    coal,  but    with  dark    brown 

powder.     Il  scintillates  in  the  name,  "and  evolve heating 

an  odour  of    petroleum."      No   doubt   this  odour    i-    that  of 

the  vapour-  ot  the  bitumen  contained  in  ii.  which  will 
doubt].—  r.semble  that  from  heated  Trinidad  pitch.  If 
Trinidad   pitoh  be  heated,  and  also  this  Central  American 

lignite,  and  the  Miike  coal  from  Japan,  the  odours  are 
remarkably  alike,  resembling  ihc  smell  evolved  in  our  -ireei- 
when  asphalting  with  Ku-siau  petroleum  residues  is  being 
carried  on,  That  this  peculiar  odour  is  characteristic  ol 
bitumen,  i-.  I  think,  shown  by  taking  a  specimen  of  true 
coal— a  i  annel  contaii  ing  but  very  Utile  of  this  soluble 
matter,  and  heating  it  It  turn-  with  a  bright  flame  like  the 
other-,  but  on  blowing  out  the  flame,  the  odour  is  perceived 
to  be  but  very  faint,  as  well  a-  different  iii  chat:, 
Nevertheless,  it  i-  an  odour  characteristic  of  all  the  bitu- 
minous coals  and  funnels  of  the  coal  measures  when  heated, 
-o  far  as  I  have  examined  tin  in. 

In  this  singular  mineral,  it  we  chose  to  regard  the  soluble 
portion  as  a  form  of  crude  petroleum,  we  have,  in  every 
mo  ton- ot  it,  no  leal  than  so  ions  of  petroleum.    Thi    90 


tons  being  agglomerated  into  a  hard  solid  mass  of  coal-like 
structure,  by  20  tons  of  other  constituents,  organic  and  in- 
organic, insoluble  in  uapthas  and  hydrocarbon  oils.  ( )f  what 
a--istance   the    dii  of  this    product   will    prove    with 

regard  to  the  tie  mat  ion  of  petroleum  in  the  earth, 

I  can  hardly  at  present  say,  but  its  occurrei  sot  in 

(lie  least  disturb  my  own  views,  viz.,  that  there  is  enough 
petroleum  in  the  world,  and  in  sufficient  variety,  to  give 
most,  if  not  all,  the  current  theories,  opportunities  for  each 
to  play  some  part.  At  present,  I  should  not  like  to  dogmatise 
as  to  the  universal  truth  ol  any  one  theory  in  this  direction. 
I  have  much  pleasure  in  thanking  my  assistant,  Mr.  Albert 
Shook,  for  his  help  in  the  experimental  part  of  this  paper. 

Discussion. 

The  Chaibuas  observed  that  before  taking;  the  discussion 

on  this  Paper  it  would  be  convenient  for  Mr.  Watson  Smith 
to  add  a  few  remarks  oil  the  exhibit  of  Miike  coal,  as  the 
two  -ulijects  were  very  nearly  related. 

Mr  W't-cin  Smith  then  upon  observed  that  they  had 
the  advantage  of  the  presence  of  Mr.  1  >an.  the  chief  engineer 
of  the  Miike  Mines,  who  would  be  aide  to  tell  the  meeting 
much  more  about  the  character  of  the  coal  than  be  could.  He 
might  observe,  however,  that  a  special  interest  attached  to 
this  coal,  inasmuch  as  it  could  properly  he  called  an  Imperial 
product,  seeing  that  the  first  person  to  i  ike  an  interest  in 
the  subject  and  to  arouse  Eufficient  interest  in  it  to  bring 
about  what  was  now  an  important  national  industry,  wa- 
ll., other  than  his  MajeStJ  the  Emperor  of  Japan.  (Sec 
this  Journal,  1891,  V7C,  col.  2,  and  977.) 

llie  (  ii  ukm  w  -aid  that  before  calling  upon  Mr.  Han 
he  would   like  to  observe,  in   rel  the    interesting 

paper  read  by  Mr.  Smith,  that  be,  personally,  felt  consider 
able  doubt  as  to  whether  the  subject  ol  Mr.  Smith's  paper 
was  correctly  described  as  either  a  lignite  or  a  coal.  He 
had,  in  his  own  work  on  petroleum,  referred  to  certain 
minerals  found  in  North  America  under  the  Dames  oi  gilao- 
nite,  nintahite,  and  other  nam.-,  notabhj  ill  I  tab,  near  Fori 
Duchesne,  and  in  another  Indian  reservation,  near  the 
Colorado  State  line,  which  possessed  properties  very  similar 
to  those  attributed  to  the  mineral  which  was  the  subject  of 
Mr.  Smith'-  paper.  Moreover,  in  Dana's  "Mineralogy,'' 
varion-  forms  of  petroleum  were  described  in  detail,  and 
some  of  those  description-  were  not  very  dissimilar  from 
the  results  brought  before  them  that  evening.  Forinsts 
there  was  a  form  of  bitumen,  wurtzilile  (named  after 
Dr.  Henry  Willi/,  ol  N.w  fork),  which  contained  90  per 
cent,  of  soluble  bituminous  matter,  presented  ■  general 
r.s, Mid. lance  to  jet  and  some  of  the  caini.l  cals,  incited  in 
the  flame  of  a  candle,  burned  with  a  luminous  flame,  and 
with  little  smoke,  fused  in  a  glas-  tube  with  emission  of  a 
dense  white  and  yellow  smoke,  and  distilled  over  a  thick 
brown  tarry  oil,  leaving  a  small  residue  of  fixed  carbon. 
Then  again,  mere  was  the  well-known  material  albertite, 
which  was  said  to  differ  From  ordinary  asphnltam  in  being 

olih    partially  soluble    in  oil  of   turpclllinc.      This    bo. In 

appeared  to  behave  verj  much  in  the  manner  described  by 
Mr.  Smith.  Again,  there  was  grahamite,  which  also  was 
soloble  mostly  in  oil  of  turpentine,  and  partially  in  ether, 
naphtha,  and  benzene,  wholly  so  in  chloroform  and  carbon 
bisulphide,  but  was  Insoluble  in  alcohol.  Uintabite  was 
Described  as  a  variety  of  asphalt,  black  and  lustrous.  It 
fused  easily  an  I  burned  with  a  brilliant  flame,  much  like 
sealing  wax,  and  would  give  a  clean,  sharp  impression 
from  a  seal.     Unless   vcr\    hot    it    did    Dot  .old 

paper,  was  extremely  plastic;  on  distillation  gave  a  small 
quantity  of  clear  white  dense  oil,  and  a  little  gas  or  vapour, 
dissolved  freely  in  oil  of  turpentine  anil  in  ordinary  alcohol, 
but  not  in  cold  ether.  Moreover,  in  "The  Mineral  Industry, 
1898,"  under  the  head  of  Utah,  he  found  a  referenc 
deposit-  of  gil-onite  confirmatory  of  the  description  which 
he  had  already  git  en,  and  it  was  said  that  thi-  body  had 
found  a  ready  market  in  Si.  Louis,  where  it  was  used  a 
varnish,  bringing  50  dols,  per  ton,  the  shipment  in  1892 
amounting  to  1 ,483  tons,  valued  at  74,250  dols.  He  ventured 
to  trouble  the  meeting  with  these  remark-  because  it 
appear.-.!  de-irablc  t<>  supplement  the  interesting  particDlars 
which  the  author  had  given  them  by  any  information  which 
might   lead    to     an     exact    knowledge    of    what     the     sub- 
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stance  under  notice  realiy  was.     It  was  regrettable  that  the 
author  was  not  in  a  position  to    state   definitely  where  the 
mineral  came   from,  except  that  it  was   Central  America. 
Judging  from  its  characteristics  it  seemed  to  him  likely  to 
be  one  or  other  of  the  substances  to  which  he  had  referred. 
Mr.  T.  Dan,  in  the  first  place,  desired  to  thank  the  Society 
for  the  hospitality  which  had  been   extended  to  him  in  con- 
nection with   the    present  visit,  and  which   was  the   more 
valuable  to  him  as  he  had  now  very  few  opportunities  of 
coming  into  touch  with  scientific  centres.     He  would  like 
to  say  a  few  words  with  regard  to  the  remarkable  paper 
read  before  the  Society  some  years   ago   by  Mr.  Watson 
Smith    (this   Journal,    1891,    975).      He    was   particularly 
interested  in  that  paper  because  of  a  prediction  which  Mr. 
Smith  then  gave  with  regard  to   the  nature  of  the  Miika 
coal-field,   which   he  (the  speaker)    was    then  engaged  in 
mining.     He  had  several  times  tried  to  make  firebrick  from 
the  clays  lying  next  below  the  coal  in  tin-   positiou    usually 
occupied  by  the  "  fireclays,"  but  he  had  never  succeeded,  on 
account  of  the  presence  of  a  large  amount  of  lime..     This 
was  exactly  the  state  of  things  which  Mr.  Smith   had  pre- 
dicted from  his  analysis  of  the  coal  and  its  ash.     Practical 
results    had    also    confirmed    Mr.  Smith's    prediction    with 
regard  to  the  use  of  the  coal  for  the  production  of  gas  and 
coke.     He  (the  speaker)  had  constructed  several  coke  ovens 
of  the  beehive  type,  and  was     now   making  coke  in  them 
which  could  not  be  distinguished  from  any  of  the  best  cokes 
made  in  England.      But  of  course  the  yield  of  the  coke  was 
only  about  51  per  cent.,  owing  to  the  character  of  the  ovens 
and  the  use  of  part  of  the  carbon  in  the  burning.    He  hoped 
soon  to  be  using  closed  ovens,  and  expected  them  to  realise 
quite  60  per  cent.     As  to  the  gas  coal,  it  was  now  used 
generally   in   the  Chinese  and   Japanese  markets   for   the 
manufacture  of  gas.     He  feared  that  any  remarks  of  his 
with  respect  to  the  Japanese  coal  formation  could  have  little 
interest  for  the  meeting,  as  they  would   be  made  chiefly 
from  a  mining  engineer's  standpoint,  not  from  a  chemical 
point  of  view.     But  with  regard  to   the  coal   formation  in 
the  south  of  Japan,  there  were  perhaps   some  peculiarities 
that  might  be    interesting.     He  had  already  mined  about 
4,000  acres  of  land,  and  in  all  that  area  had  not  found  any 
large  fault,  certainly  none  to  the  extent  of  more  than  5  feet. 
He  thought  that  that  was  very  remarkable,  bearing  in  mind 
the  volcanic  nature  of  the  country.     Another  peculiarity 
was  that  there  was  no  bed  of  stone  overlying  the  coal  that 
wns  impervious  to  water.     The  result  of  this  was  that  in 
mining  the  coal  they  had  to  encounter  very  great  difficulties 
with  the  water  soaking  through,  for  it  followed  them  every- 
where, and  had  to  be   pumped  up  continuously.     Another 
matter  peculiar  to  the  Japanese  coal  was  the   formation  of 
natural  coke  by  the  action  of  volcanic  lava.     Large  areas  of 
coal  had  been  converted  entirely  into  coke  by  this  action ; 
and  it  was  no  uncommon  thing  to  find  three  or  four  seams 
of  very  good  coal,  and  in  the  middle,  one  seam  which  had 
been  converted  in  that  way.      1'ossibly  that  might  be  due  to 
the  smaller  resistance  offered  by  that  particular  seam  to  the 
inflow   of   lava.      At    any  rate,   he  did  not   know  of  any 
similar   case   except  in   Colorado,   where    he  had  recentlv 
been.     There  they  had  dykes,  and  for  some  distance  from 
them  the  coal  was  converted  into  natural  coke.    But  the  case 
was  different  in  Japan,  for  there  this  phenomenon  did  not 
only   occur   near   the   dykes,  but  a   whole  area  would  be 
affected.     Moreover,  there  were  two  kinds  of  natural  cokes, 
one   of  which   suffered  decrepitation  when   put  on   a  fire, 
while   the  other  burned  like  charcoal.     This   led  to  their    ' 
being  employed  for  different   purposes,  the  first-mentioned 
kind  being  used  for  burning  lime,  and  the  other  for  domestic 
purposes.     With  regard  to  the  Miike  coal,  he  had  made    : 
extensive  tests  of  its  evaporative  power,  but  unfortunately 
with   a   boiler  which  was  by   no  means  new,  so  that  the 
results  were  not  the  best   obtainable.     He  found  that  1  lb. 
of  Miike  coal,  under  those  circumstances,  would  evaporate 
a  little   more   than  8%   lb.  of  water  at   the  boiling  point. 
With  regard  to  coal  mining  in  Japan,  it  might  perhaps  be 
of  interest  to  mention  that   most   of  the  mining  there  was    ! 
done  by  convict    labour.     That    state  of  things   had  been    j 
introduced  by  the  Government  at  the  very  beginnin",  and 
the  result  was  that  at  the  present  time  convict  labour  was 
more  efficient  in  those  fields  than  ordinary   labour.     The 


miners  were  made  as  happy  as  conditions  would  allow  ■ 
they  had  good  food,  and  were  kept  clean  and  healthy,  and 
were  in  some  respects  in  a  better  position  than  ordinary 
iabourers. 

Mr.  F.  W.  Rudler  said  that  the  author  had  submitted  to 
him  for  examination  some  of  the  fossils  from  the  Miike  coal- 
fields now  exhibited,  with  a  request  that  he  would  ascertain 
their  geological  horizon,  as  an  assistance  to  settling  the  point 
whether  the  substance  was  to  be  regarded  as  a  lignite  or  as 
a  coal.  Unfortunately,  most  of  the  samples  had  been  so  ill- 
preserved  that  it  was  impossible  to  speak  with  any  certainty 
as  to  their  character.  There  was,  however,  one  specimen 
upon  the  table  which  was  in  fairly  good  condition.  That 
specimen  was  pronounced  by  Mr.  Newton,  the  palaeonto- 
logist of  the  Geological  Survey,  to  be  undoubtedly  a 
nautiloid  form  of  cephalopod,  probably  of  a  genus  havino- 
a  geological  range  between  the  upper  cretaceous  and  lower 
tertiary  system.  Consequently,  its  evidence,  so  far  as  it 
went,  tended  to  support  Mr."  Watson  Smith's  contention 
that  the  substance  in  question  should  not  be  regarded  as 
a  true  coal,  hut  possibly  a  lignite.  He  had  that  day  had 
a  microscopic  section  of  the  specimen  made,  but  it  was  not 
satisfactory.  There  was  a  deep  brown  homogeneous  sub- 
stance, through  which  were  sparsely  disseminated  a  few 
seed-like  substances.  That  fact  fitted  in  well  with  Mr. 
Smith's  hypothesis.  Probably,  therefore,  the  bed  of  Miike 
coal,  from  which  this  specimen  was  taken,  was  lignite,  but 
so  altered  as  to  have  lost  all  traces  of  its  vegetable  tissue 
and  to  have  become  a  highly  bituminous  lignite.  Mr.  Smith 
had  also  placed  in  his  haads  a  few  fragments  of  the  mineral 
from  Central  America,  but  without  any  geological  informa- 
tion. It  was  suggested  that  it  might  have  some  kinship, 
if  not  with  the  albertite,  possibly  with  the  gilsonite,  which 
had  been  referred  to  by  the  Chairman  as  a  body  of 
industrial  importance. 

Mr.  J.  W.  Thomas  said  that  -20  years  ago  he  had  made 
experiments  with  regard  to  lignites,  some  of  which  he 
thought  were  especially  interesting.  The  specimens  dealt 
with  were  to  be  found  at  Bovey  Tracey  in  Devonshire,  but 
the  mines  were  now  flooded  and  consequently  unworkable. 
In  making  his  experiments  he  deilt  with  a  body  commonly 
known  as  Hetiu  asphaltum,  which  had  some  resemblance  to 
the  mineral  now  before  them,  inasmuch  as  it  was  nearly 
wholly  soluble  in  ether,  but  it  contained  some  water.  He 
had  experimented  with  a  view  to  obtain  the  occluded  <*ases 
from  that  asphaltum,  and  also  from  the  lignites  associated 
with  it.  The  body  would  burn  in  the  same  way  as  Mr. 
Smith's  sample:  and  in  attempting  to  get  the  occluded  o-as 
from  a  Bovey  lignite  by  means  of  a  Sprengel  vacuum,°he 
had  obtained  between  120  ami  150  ,  a  quantity  of  li»ht 
oils,  and  shortly  afterwards  the  mercury  in  the  Sprengel 
was  affected  by  the  sulphur  compounds  which  came  over. 
He  expected  that  Mr.  Smith  would  find,  on  further  in. 
vestigation,  that  the  sulphur  existed  largely  in  the  free 
state,  for  in  his  experiments  crystals  of  sulphur  were 
eventually  formed.  In  one  instance  (not  from  Bovey 
Tracey),  a  considerable  proportion  of  a  white  substance 
came  over,  which  ultimately  proved  to  be  paraffin.  Not- 
withstanding the  remarks  of  the  Chairman,  he  believed  it 
would  be  found  that  this  compound  was  a  lignite  of  the 
mineral  resin  type.  Other  characteristics  were  probably 
due  to  the  fact  that  it  was  formed  from  decayed  wood,  in 
contradistinction  to  the  undergrowth  of  the  forest  trees. 

Mr.  Watson  Smith  said,  in  reply,  that  he  had  inquired  into 
the  subject  of  yilsomte,  Sfc,  and  hesitated  to  accept  the 
view  of  the  Chairman  because  that  body  (yilsomte')  did  not 
agree  iu  physical  structure  (coal-like  structure),  nor  had  it 
the  conductivity  for  heat  of  the  mineral,  and  he  considered 
these  points  of  variation  extremely  important.  He  had 
recently  obtaine'd  a  specimen  of  gilsonile,  which  might  be 
accurately  described  as  to  appearance  and  behaviour  as  a 
mineral  pitch.  It  had  neither  the  structure  nor  appearance 
of  the  Central  American  product.  He  would  point  out  also 
that  Dr.  Percy  had  described  definitely  as  a  lignite  a 
mineral  found  in  Trinidad  (not  the  pitch-lake  product), 
which  seemed  similar  to  this  Central  American  product  in 
physical  properties  and  presence  of  bituminous  matter. 
The  fact,  however,  that  coals,  lignites,  and  mineral  pitches  or 
bitumens  shaded  the  one  into  the  other  almost   insensibly 
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was,  he  thought,  of  very  great  interest,  inasmuch  as  these 
line-  of  demarcation  seemed  to  be  marked  bj  differences  of 

content  of  soluble  matters,  which  as  regards  chemical  eom- 
position  were  of  -imilar  character  to  the  higher  boiling 
constituents  of  petroleum. 

A  NEW  METHOD  Ft  Hi  THE  DETEBMINATION  OF 
THE  MELTING   POINTS  OF  FATS. 

HENRY    R.    LE   SIEVR,  B.S<  .,    ANN    ARTIirl:    w.  I  BOSSI  IV, 
H.SC.,   PH.D. 

Many  methods  have  at  various  times  been  proposed  for  the 
urination  of  the  melting  points  of  fata  and  waxes,  but  to 
of  them  objections  may  be  raised.  One  difficulty, 
which  has  led  various  observers  to  qnote  different  melting 
points  for  one  and  the  same  substance,  is  the  uncertainty  as 
to  which  temperature  should  be  considered  the  true  melting 
point;  is  it  that  temperature  at  whirl,  a  fat  begins  to  show 
signs  of  liquefaction,  or  is  it  that  temperature  at  which  the 
fat  becomes  thoroughly  transparent,  or,  in  other  words,  is 
completely  melted? 

In  chemical  manipulation,  the  Baving  of  tune  is  a  very 
important  factor,  and  unfortunately  all  the  methods  which 
have  so  far  been  proposed  require  a  considerable  amount  of 
ear.  and  intention,  if  anything  like  satisfactory  results  are 
to  be  obtained. 

Perhaps  the  method  most  frequently  employed  is  the  one 
in  general  use  in  chemical  analysis,  and  whieh  may  be 
described  as  the  "  capillary  tube  method."  Here  in  the  case 
of  fats  and  waxes  the  difficulty,  which  presents  itself,  is  the 
tilling  of  the  capillary.     If  the  substance  under  examination 

1 t   a  waxy    nature,  whieh  doe-  not   admit   of  it-   being 

ground  in  an  agate  mortar  and  then  introduced  into  the 
tube  in  the  ordinary  way,  it  becomes  necessary  to  lirst  melt 
the  substance,  suck  it  into  the  capillary,  and  allow  it  to  cool 
:,,r  some. considerable  time  before  carrying  out  the  deter- 
mination.' Besides  the  expense  oi  time  so  incurred,  it  must 
be  remembered,  that  the  melting  point  of  a  fat  is  influenced 
by  the  length  of  time  it  is  allowed  to  cool  after  ouce  having 
1  ,"-.ii  melted.     A  similar  difficulty  i-  met  with  in  the  case  of 

a  fat,  such  at  butter,  which  posa a  low  melting  point: 

in  such  o  case  the  warmth  of  the  hand  may  often  he  suffii 
to  partially  liquefy  it  during  the  filling  ol  the  c  ipillary.  It 
is  not  nere-sarv  tu  enumerate  the  objections  to  the  several 
other  methods  which  have  from  time  to  nine  been  proposed. 
We  bare  recentlj  been  engaged  in  the  examination  of  the 
phi  rical  and  chemical  constants  of  a  number  of  Indian  oils, 
many  of  which  are  solid  at  the  end  no  J  tetnpei  Iture,  and  as 
w.  experienced  some  difficulty  in  determining  the  melting 
I  0j  tii,..  solids  by  the  ordinary  method,  we  sought  a 
n.w  one.  and  we   trust  not    in    vain.      In  an]    case    the  new 

method  is  so  simple  ami  the  results  obtained 
-factory  that  we  think  it  is  oi  sufficient 
importance  to  bring  before  the  notice  of  this 
Society. 

The"  principle  of  tin  met!  Is  on 

the  faet  that  liquids  show  the  phenomenon 
of  capillarity,  whilst  solids  do  not. 

The  determination  is  carried  out  in  tin- 
following  manner  : — 

into  a  small  thin  walled  tube  A  ia  con- 
venient si/e  being  75mm.  long  and  7  mm. 
wide)  is  placed  a  fine  capillary  B,  open  at 
both  end-,  the  diami  let  of  which  should  not 
be  more  than  ;  mm.  ;  and  then  a  -mall 
portion  of  the  Bubstance  under  examination 
i-  introduced  so  that  the  end  of  the  capillary 
i-  well  surrounded  by  it. 

The  whole  i-  then    attached  to  tie    -t.  DO  ol 

a  thermometer  by  two  rubber  bands  i  t  .  and 
placed  in  a  beaker  ol  cold  rater,  which  is 
slowly  le  ii  ntinually  Btii 

That  temperaturi  at  which  liquid  is  seen 
to  rise  in  the  i  apillarj  tuba  it  toted  si 
being  the  melting  point  of  the  fat.  Pro 
the  substance  has  been  ilowlj  heated,  and 
this  is  perhaps  tin  one  precaution  which  it 
is  absolutely  neceuarj  to  observe,  then  is  no 


difficulty  in  recording  this  temperature,  for  the  moment    a) 
which'the  liquid  rises  is  perfectly  apparent. 

It  was  at  tirst  thought  that  the  results  obtained  might 
depend  to  some  extent  on  the  position  of  the  capillary  in 
the  tube,  that  is.  whether  it  (the  capillary)  were  placed 
right  in  the  centre  of  the  substance  or  along  the  wall  of  the 
tube.  This  was  tested  by  placing  three  capillaries  in  one 
tuhe,  the  one  in  the  centre  and  the  others  at  the  -ides,  i  in 
gently  heating,  the  liquid  rose  in  the  three  capillaries  at 
practically  the  same  moment,  and  at  exactly  the  same 
temperature. 

The  accuracy  of  our  method  was  further  tested  by 
observing  the  melting  points  of  substances  (  varying  from 
4."i  to  219  I  by  the  "capillary  tuhe  method  "  and  by  ou» 
method  at  the  same  time.     The  results  are  given  below  :  — 


Substance. 


1  Capillary-tube 
Method. 


Method. 


< .-Xitrophenol    t.--- — (fi 

Dinitrotoluene  1.2.4.. ;n— 71 

1'heriv iiicctic  acid    78—76*5 

Naphthalene 70— 78*6 

Bahgenin  BS'6    -i 

Acetanilide  us— lis  ~, 

Salicylic  acid  154'ff— 155*5 

Hannitol 164*5— US 

Camphoric  acid  1st— isi-5 

Camphoric  anhydride    ii — 'Jit' 


■k; 

71 

118*5 
155-6 
165 

lsl-:, 

219 


It  will  he  noticed  that  the  melting  points  observed  lsi 
the  "  capillary  tuhe  method  "  range  over  OS  to  I'd  ,  whilst 
by  the  new  method  an  exact  temperature  is  recorded;  a 
result  which  naturally  follows  from  the  principle  of  th. 
method. 

The  advantages  of  this  method  arc  briefly  the  following :  — 

1.  The  manipulation  and  apparatus  is  of  the  Simplest 
order,  and  the  time  required  for  the  determination  a 
minimum. 

2.  The  objection  t.i  the  ordinary  "  capillary  tube  method  " 
already  mentioned.  Darnel}  the  filling  of  the  tuhe.  is  entirely 
done  awaj  with,  as  it  is  ca-_\  to  introduce  a  9UlEcienl 
quantity  of  the  Bubstance  into  a  tube  of  the  dimensions 
stated.  " 

;'.  The  choice  of  temperature  which  should  he  recorded 
as  the  melting  poinl  and  to  which  allusion  has  already  been 
made,  is  not  left  to  the  discretion  of  the  observer  ;  there 
being  only  one  possibility,  namely  that  temperature,  at 
which  any  of  the  substance  ha-  been  converted  into  the  true 
liquid  -tate.  This  i-  of  great  importance,  as  it  enahle- 
dill'er.  nt  observers  to  record  the  same  temperature  as  the 
melting  point  of  one  and  the   -anie  substance.      'If  this  we 

have  assured  ourselves,  by  submitting  three  substances  to 
different  observers,  who.  unknown  to  on.-  .mother,  bavt 

determined  the  melting  points  with  the  following  results  — 


Sobs' 

Observe!   0 

\               l; 

C 

D 

H              H '  s 

15              ti:, 
6'J'7 

it  :. 

Pallet!                   Haul- 

haum'si. 

In  the  majority  of  cases  we  find  that  the  melting  point  tf 
fats,  as  determined  bj  tins  method,  is  the  temperature  it 
which  the  substance  becomes  entirely  liquefied,  if  maintained) 

at  this  temperature  tor  some  time.     In  > cases,  however, 

the  fat  onl-j  melts  completely  within  a  range  of  temperature 
ami  consequently  the  melting  point  recorded  by  our  method 
i- the  mperature at   which  anv  of  the  substanwia 

converted  into  the  true  liquid  -tale.  Nevertheless  wo  suggest 
that  this  temperature  he  recorded  as  the  melting  point  ol  tin 
substance.—  B.  1' 

l  heniical  Laboratory . 

St.  Thomas's  Bos]  ital. 


Nov.  30,  1898.] 
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Discussion. 

The  Chairman-  said  he  3hould  like  to  know  how  the 
process  answered  in  the  ease  of  mixtures,  such  as,  for 
instance,  the  solid,  paraffins  of  commerce,  which  were  mix- 
tures of  hydrocarbons  of  various  melting  points.  It  would 
be  interesting  to  learn  whether  the  authors  had  determined 
rhe  applicability  of  their  process  in  such  a  case.  Further, 
would  the  authors  take,  in  such  a  case,  as  a  melting  point 
the  fusing  temperature  of  the  most  fusible  of  the  hydro- 
carbons under  consideration.  If  so,  he  would  point  out 
that  there  might  be  present,  even  accidentally,  a  small 
proportion  of  a  readily  fusible  substance.  He  thought  they 
must  all  agree,  however,  that  the  authors'  experiment  had 
proved  their  method  to  give  an  extremely  sharp  definition 
i>f  the  melting  point  found. 

Mr.  E.  Grant  Hooper  considered  that  there  was  a 
possibility  of  the  method  being  extremely  useful  in  con- 
nection with  the  substances  to  which  the  Chairman  had 
referred.  In  specifications  of  petroleum  jellies  it  was 
frequently  laid  down  that  the  substance  should  not  melt 
below  a  certain  point.  If  such  specifications  further  defined 
the  meltinc  point  as  that  arrived  at  by  such  a  process  as 
the  one  brought  before  them  to-night,  concordant  results 
would  probably  be  arrived  at,  as,  in  all  eases,  a  definite 
process  would  be  employed. 

Mr.  Otto  Hkhnbu  desired  to  point  out  that  what  was 
called  the  melting  point  of  a  fat  was  not,  properly  speaking, 
a  melting  point  at  all.  There  was  no  difficulty  as  a  rule 
in  determining  the  melting  point  of  a  pure  substance,  but 
natural  fats  consisted  of  a  number  of  different  substances, 
some  fluid,  some  solid,  and  they  had  to  determine  the  point 
at  which  liquefaction  took  place.  lint  that  was  a  different 
thing  from  the  melting  point ;  it  was  really  the  point  where 
solution  of  the  solid  in  the  liquid  fats  were  complete  which 
was  usually  determined.  There  could  be  no  doubt,  how- 
ever, about  the  ingenuity  of  the  authors'  process  and  the 
very  excellent  results  which  it  gave.  Referring  further  to 
the  point  raised  by  the  Chairman,  he  would  say  that  in 
-attempting  to  arrive  at  the  melting  point  of  a  mixture,  say 
of  eocoanut  oil  and  stearine— if  these,  substances  were  dis- 
solved in  each  other  at  a  suitable  temperature,  so  as  to  form 
;i  homogeneous  mixture,  and  then  cooled,  and  an  attempt 
made  to  determine  the  "  melting  point  "  by  this  method,  at 
the  temperature  of  the  melting  point  slightly  above  that  of 
eocoanut  oil,  the  whole  mass  would  become  fluid  without 
being  clear,  and  the  temperature  would  have  to  be  raised 
!>y  nearly  20°  before  the  solution  was  complete. 

Dr.  A.  YV.  Crossley  said,  in  reply,  that  with  regard  to 
the  point  raised  by  the  Chairman,  he  could  only  say  that  he 
had  had  no  experience  with  the  substances  named,  but  if 
one  tried  to  determine  the  melting-point  of  any  of  those 
substances  by  this  method  one  would  get  a  number — a  tem- 
perature— and  it  would  be  the  lowest  temperature  at  which 
any  of  the  substances  was  converted  into  a  true  liquid  state. 
The  authors  did  not  propose  that  the  method  should  be  used 
for  determining  the  melting-points  of  substances  other  than 
fats  and  waxes,  in  dealing  with  which  the  filling  of  the 
ordinary  capillary  tube  became,  to  say  the  least,  difficult 
and  tiresome.  He  quite  agreed  with  Mr.  Hehner  that  the 
melting-point  of  a  mixture  must  be  an  arbitrary  point.  But 
was  it  not  less  so  by  this  method  than  by  the  other  methods 
uow  in  use  ?  And  were  the  so-called  melting-points 
hitherto  obtained  as  concordant  and  satisfactory  as  those 
he  had  shown  ?  If  not,  he  thought  he  was  justified  in 
claiming  that  the  method  introduced  to  their  notice  was  an 
improvement. 

THE  CHEMICAL  AND  PHYSICAL  CHARACTERS 
OF  SOME  INDIAN  EDIBLE  OILS. 

BY    ARTHUR    W.    CROSSLEY,    M.SC,    PH.D.,    AND    HENRY 
R.    LE    SUEUR,    B.SC. 

This  inquiry  was  undertaken  for  the  purpose  of  comparing 
the  chemical  and  physical  properties  of  the  more  important 
Indian  edible  oils,  with  those  of  similar  oils  produced  by 
other  countries.  The  samples  examined  were  collected 
under  the  supervision  of  the  Reporter  on  Economic  Products 
no  the  Government  of  India  for  the  scientific  and  technical 


department  of  the  Imperial  Institute,  and  were  handed  to 
us  for  investigation  by  Prof.  Dunstan,  at  whose  sug- 
gestion the  inquiry  was  undertaken.  Many  of  the  oils 
are  well-known,  but  some  of  them  (e.g.  Carthamus 
tinctorius  or  safHower  oil)  have,  so  far  as  we  have  been 
able  to  ascertain,  not  been  previously  examined,  and 
therefore  their  properties  are  of  special  interest.  As  every 
sample  is  authenticated,  the  genuineness  of  which  is 
therefore  undoubted,  we  think  the  results  of  our  inquiry 
are  of  sufficient  interest  and  value  to  place  on  record.  The 
expenses  incurred  in  this  inquiry  have  been  defrayed  by 
a  grant  from  the  Government  Grant  Committee  of  the 
Royal  Society,  for  which  we  take  this  opportunity  of 
recording  our  thanks. 

The  following  information  as  regards  the  collection  and 
preparation  of  the  samples,  and  of  the  percentage  yield  of 
oil  from  the  various  Indian  seeds,  has  been  obtained  from 
the  Officiating  Reporter  on  economic  products  to  the 
Government  of  India. 

Collection  and  Preparation  of  the  Oils. 

As  a  general  rule  the  country  oil-mill  or '■  Kohlu"  was 
used  for  the  extraction  of  the  oil.  This  consists  of  two 
parts  :  (I )  The  mortar  which  is  fixed,  containing  the  seed; 
and,  (2)  A  piece  of  wood  like  a  large  pestle,  which  is  made 
to  rotate  inside  the  mortar  and  crush  the  contents.  The 
mortar  is  constructed  of  stone  or  wood  and  the  pestle  is 
worked  by  one  or  two  bullocks,  according  to  the  size  of 
the  mill.  The  seeds  are  decorticated  and  placed  in  the 
mortar-like  vessel  and  are  then  ground  to  a  paste  and  the 
oil  as  it  separates  is  allowed  to  run  off  through  an  aperture 
below,  and  decanted  from  dregs,  if  there  be  any,  but  no 
process  of  filtering  is  resorted  to. 

In  one  or  two  cases  a  difficulty  was  experienced,  where 
the  oil  had  a  thick  consistency  at  ordinary  temperatures, 
and  could  not  readily  be  separated  in  the  usual  way.  The 
Forest  Ranger,  Koderma,  Bengal,  for  instance,  heated  the 
powdered  kernels  of  bnchanania  latifolia  in  an  earthen 
pot,  by  placing  it  over  another  pot  in  which  water  was  kept 
boiling.  The  pasty  mass  was  taken  out.  placed  in  a  bag, 
and  pressed  firmly  between  two  planks.  This  crude  pro- 
cess gave  a  fairly  satisfactory  yield  of  oil. 

As  another  instance,  in  Rajamuudry,  Madras,  the 
kernels  of  bnchanania  latifolia  were  boiled  with  water,  and 
the  oil,  which  collected  on  the  surface,  was  removed.  In 
Baraieb,  North-West  Provinces,  the  addition  of  hot  water 
to  buchauania  seeds  as  they  were  being  pressed  in  the  mill 
was  found  to  promote  the  separation  of  the  oil. 

The  following  table  gives  the  percentage  vield  of  oil 
from  the  various  seeds  :  — 


No. 
of 
Oil. 


X:  me  of  Oil. 


Whence  obtained. 


Per- 
centage 

Yield. 


oil 

f.ii 

54  &  .">.} 

63 

n 

19 

is 

17 

13 

lfi 
Mi  65 

27 

67 

68 

34 

35 

36 

69 

37 

31) 

41 

44 

48 

57 
49  ,t  50 


Bassia  ktifolia 

Brassica  alba 

„        nigra 

„       napus 

JUIICO  1 

,,       campestris. . 

juncea# 

Buohanania  latifolia. 
Carthamus  tinctorius 
Cocos  nucifera 

Erucasativa 

Garcinia  indica 

(ttiizotia  abyssinica  . . 

Julians  regia 

Linum  usitatissimnm 
Papaver  somniferum. 


North-West  Provinces  .  2* '3 

Central  Provinces 30*7 

Bengal 33'3 

Bombay 37'7 

Bengal 33il 

■ 28  .". 

32-5 

'     22*2 

Punjab 333 

Bombay 21*1 

North-West  Provinces  .  30—40 

Hyderabad 23'7 

Bengal 523 

Bombay 07'1 

2.30 

Punjab 12'5 

Cawnpur 2;,  ■  3 

Bombay 333 

, 238 

Bengal 26"0 

Punjab '    50-0 

Central  Provinces 'Js-2 

Punjab 47'a 

Bengal 33-3 

North-West  Provinces  .  39'6 


It  may  here  be  mentioned  that  nearly  all  of  the  oils 
examined  could  be  got  in  quantity  if  desired  ;  it  is  simply  a 
question  of  demand. 
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The  liquid  nil".  wiil>  but  "»e  "r  ,w"  exceptions,  were 

tlj   clear,  and  were  not  therefore  snbmitted  to  any 

--',,1   pnriflcation  before  analysis.     When  this  was  not 

Lse  the  sample  was  Bret  freed   from  foreign  matter  by 

•  ■.,„.    The  solid  oils   were  in  all  cases  melted,  filtered, 

and  dried  before  analysis.     All  determination-  ha*.-   been 

carried  out  by  ourselves,  with   the  greatest  care  and  retard 

to  acenracy,  the   figures   given  being  in   many  cases   Ihe 

mean  of  t-  losely  agreeing  numbers. 

Analytical  Method*  employed. 

The  methods  employed  for  determining  tl onstante  of 

the  oil*  are  those  in  ordinary  use,  and,  generally  speaking, 
I  .  • . .,  be  details  as  given  in  "The  Chemical 
Analysis  of  Oils,  Fats,  and  Waxes,"  by  Lewkowitsch.  It 
in  therefore  unnecessary  t<>  go  into  any  detail  on  this  subject. 
In  some  fen  cases,  however,  slight  alterations  have  been 
made,  and  these  maj  be  here  mentioned. 

Specific    Gravity— Th  ml    was  determined    by 

means  of  a  Sprengel   tube,  as  advocated  bj  Archbutt  and 
Allen  (this  Journal,  1883  54    -55).    We  find  that  extremely 

rate  and  concordant  results  may  be  obta I   in   Out 

er,  and  with  ■  little  practice  tl"'  manipulation  becomes 
extremely  easy . 

It  is,  we  think,  to  l>e  regretted  that  there  is  no  one 
universally  recognised  temperature  for  the  determination^  of 
specific  gravity.  One  resull  of  this  i-  that  the  specific 
gravities  of  oils  and  fats,  as  determined  by  various  invi  sti- 
gators,  are  not  strictly  comparable,  not  only  on  account  of 
the  different  temperatures  employed,  but  also  on  account  1 1 
the  fact  that  in  son,.-  cases  the  specific  gravity  of  an  oil  has 

1 n  determined  at  15   0.,  and   then  compared  to  water  at 

ti    is  unity. 

For  liquid  oils  we  have  chosen  the  temperature  of  l  ■">.">  C, 
and  for  solid  oils  the  temperature  of  100  ('..  in  each  case 
taking  water  at  the  same  temperature  as  unity.  This  latter 
particularly  Mutable  temperature  for  solid 
oils,  being  easily  obtained  b\  submerging  the  Sprengel  tnbe 
in   boiling   water,  since   an   alteration  of  -"   nun.  in   the 

atmospheric  pressure  is  n asary  to  alter  the  boiling  point 

of  water  i    I 

Melting  Point.— The  melting  point  of  the  solid  oils  was 
determined  by  a  new  method  devised  by  us  and  described 

in     another    short    i iiiiinnr  ,ii,,n     to     this     Bocictj     (this 

I'h.  method  gives  reliable  results,  and 
it-  extreme  simplicity  i-  a  point  greatly  in  its  favour. 

fools  Fatly  Add*.     In  carrying  out  this  determina- 
tion we  .nc. Mint,  icd  two  difllcult  the  securing  of 
a  filter  paper  which   would  complete!)  retain  the  inso 
acids,  and  second,  the  drying  of  the  nitty  ai    -       l       filter 
paper  which  was  found  in  the  end  to  cue  the  greatest 

on  was  Schleichei   and    Schnl's    froBted    hard    paper 
,  v,  B02)      Regarding  the  second  difficulty,  we  quoti    the 

a    in    Lewkowitsch's    I k, 

inn   —"The  washing  ol  the  acids  being  completed,  im 

.   i, me.  I  with  the  ftltei  in  a  vessel  ol  r,  so 

:  tic  water  outside  and  the  acids  inside  an   at  the  same 

dify.     Allow    the 

:,  to   di B  transfer  the  filter  to  ■>  t  ired  bi  akei 

aa$  ,    foi    •>  hours.     Weigh  accurately,  .1) 

other   .' '.    hours,   and  im.       The    diffi 

,    th,    weight*    will,  a*  "  ruVe,    '»    below    1  mgim." 
\i  .,  \.  r%  earl)   stage  in  our  i  on,  wc  did 

with  th.  iker,  as  we  found  it  extreme!)  difficult 

.,    ,  on  sccount  of  the  absorpt f 

moisture  lij  the  liltet  paper,     In  place  of  »  beakei  «.  used 
an  ordiium  stoppered  weighing  bottle,  suftusientlj  lai 

ild  th.  filter  i  i;i.  r  employed.     Again,  the  It  ugth  ol 
time  given  for  d  it  100  is  not  necessary  and, 

in  our  opinion,  maj  ins  results,  for  ne  in- 

variably found,  that  the  second  weighing,  i.e.,  after  in  nil 
hours  drying,  wa<  much  higher  than  the  weigh)   taken 
after  'J  to  24  hours  drying,  dui  conceivably  to  the  oxidation 
ol   the  fatty  acids,     I         i         r  i  wi    aftt  i  irurds 

assured  ourselves,  thai  drying  foi 

lore  than  sufficient  to  drive  off  all  the  water,     ri 
tiuaili  adopt..!  the  following  procedure  :— Thi 
.  l  in  a   weighing  bottle  si  »  temperature 

.  md  alter  coolii  gbing,  were 


for  periods  of  i  hour  at  a  time  ;  weighings  being  taken  at 
Ihe  end  of  each  period.  In  most  case-  the  acids  were  dry 
alter  the  third  weighing,  that  is,  after  2 \  hour-  drying,  and 
in  some  eases  after  the  second  weighing  or  2  hours  drying, 
whilst  in  all  cases  the  acids  had  gained  in  weight  at  the 
fourth  weighing  or  after  drying  for  3  hours.  In  support  of 
the  above  Statements  we  quote  the  following  weighing- 
taken  fro  u  some  of  our  experiments  :  — 


Weighing      liottlc.     tilter 

paper  and  Bcias:-- 

lours  drying 

31-280) 

17*7408 

+  s  drying.. . 

SI  0950 

I7'65M 

..    +  1  drying 

17*6388 

16*4101 

+i 

■I0-.TJHI 

17*6401 

154132 

drying 

Viscosity. — This  constant  was  determined  bj  means  of  it 
Boverton  Bedwood  viscometer,  kindly  placed  at  our  dis- 
po-al  l.y  Mi.  Boverton  Redwood,  to  whom  we  beg  to  tender 
our  sincere  thank-.  In  the  case  of  liquid  oils  the  d 
initiations  were  made  at  a  tempera!  ire  of  To  F.,  and  of 
solid  oils,  a:  14'i  1'.  The  results  are  given  in  two  column-  | 
the  first  expresses  the  number  of  seconds  required  for  the 
How  of  '/()  c.c.  of  the  oil  at  the  given  temperature;  and 
the  second,  the  ratio  of  this  number  to  the  number  of 

seconds  required  for  the  flow  of  50 c.c.  of  water  at  the  same 

temperature  (-'5- 1  -econ.l-  at  To   K.  and  •.■■J"  at  140   1-'.). 

A  ver\' interesting  point  coiiica  out  when  one  compares 
the  viscosity  numbers  with  the  iodine  values  of  the  various 
oil-,  and  there  appears  tc  be  an  undoubted  connection 
between  the  two,  thus,  the  higher  the  iodine  value  the  lower 
the  viscosity, thai  is  the  less  the  number  ..t  secoi  ds  required 
for  the  flow  of  ."iti  c.c.  ol  the  oil,  as  will  be  readily  seen  from 
the  following  numbers  ■  — 


Qround  nut  — 

Mexican  poppy. 

i  .1 


\        -ity. 

value. 

Naol 

Compared 

s         n,ls. 

to  W  ntcr. 

IM     ' 

847  0 

-    17 

13*78 

100*84 

11  In 

118*91 

J7J  " 

10*71 

1 2T63 

I.e.. 

0410 

104  0 

wa 

!»;.;.; 

u  1*8 

in --j-.' 

|.._-  u 

16*48 

1 1  OS 

104*84 

. 

A  possible  explanation  of  this  is  to  be  -ought  in  the  foci 
that  the  higher  the  iodine  value  of  an  oil  the  greater  the 
percentage  ol  unsaturated  acids  and  also  of  the  degree 
of  unsaturation  ol   these  acids.     As,   ther  rally 

speaking,  the  higher  unsaturated  acid-  are  liquid-  no) 
readil)  solidifying  when  cooled,  one  would  natural]] 
expect  the  viscosity  of  an  oil   oontauti  i    -  ol 

.  ,,[.  to  bi   less  than  that  ol  an  oil   taining  a 

..f  the  glycerides  of  the  saturated  acids.  No 
doubt  owe*  factoM  lev.  to  be  taken  into  account  when 
considering  this  .inch  we  hop.-  to  give  farther 

attention.  We  nave  been  unable  to  find  any  previous 
mention  of  this  appart  lion   betweei  j  and 

in, inn-  value. 

Rotatory  Power. — Little  work  seems  to  have  been  dont 
j„  ti,,  inn  -till  wc  thought  it  might  prove  interest- 
ing t  '  whether  any  of  th I-  produced  a  con- 

-i.l. rah!. ■  rotation  or  not.  The  instrument  used  «..-  ■ 
Laurent   hall  shadow    polariscope,  made   by   Schmidt   and 

II  un-ili.  and    the    determinations    w.  I   in  ■ 

SO  cm.  tube  at  the  ordinary  temperature.     None  of  thi  oil- 

iined  show  a  marked  rotation,  but  the  majority  ha* 
slight  effect  on  polarised  light,  due  possibly  to  the  presence 
of  a  trice  of  somi    optically  active   -uli-tam  ■    in  the  oil- 
rather  than  to  «  true  property  of  the  oils  themselves. 

Drying  Propertii  Foi  this  determination  a  thin  fihn 
of  the  oil  was  spread  on  a  grouud  glass  plate,  and  heated 
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over  a  water  hath  for  six  hours.  According  to  the  hardness 
of  the  film  the  oils  were  divided  into  three  classes,  drying, 
semi-drying,  and  non- drying.  The  results  are  given  under 
the  characteristics  and  properties  of  the  oils. 

Characteristics  and  Propel  ties  of  the  Oils. 

Under  this  heading  we  give  the  general  properties,  i.e., 
appearance,  taste,  etc.  of  the  oils,  and,  in  those  cases  where 
we  find  that  the  oils  are  only  slightly  noticed  or  not 
mentioned  at  all  in  Lewkowitsch's  book,  we  give  all  the  in- 
formation at  our  command.  Much  of  this  information, 
especially  as  regards  the  usage  of  the  oils  iu  India,  is  taken 
from  Watt's  "Dictionary  of  the  Economic  Products  of  India." 

Amoora  Rohituka  (Xo.  1). — The  seeds  of  this  ever- 
green tree  yield,  an  oil  which  is  used  by  the  natives  for 
various  economic  purposes,  such  as  illuminating  and 
medicinally.  The  sample  examined  by  us  is  clear  and  of  a 
reddish-brown  colour,  without  any  particular  taste,  and  a 
slight  odour  resembling  that  of  linseed  oil.  It  is  a  drying 
oil  and  its  constants  approximate  to  those  of  Niger  seed. 

Anacardinm  occidentale  (Xo.  2).  Cashew  nut.— -Two 
distinct  oils  ore  produced  from  this  plaut,  the  one,  pressed 
from  the  kernels,  is  a  light  yellow  bland  oil,  the  other, 
known  as  Cardole  or  Cashew  apple  oil,  is  prepared  from 
the  pericarp  or  shell  of  the  nut,  and  is  black,  acrid  and 
powerfully  vesicating.  The  sample  examined  apparently 
belongs  to  the  latter  class  it  is  clear  and  of  a  very  dark 
reddish-brovi  a  colour.  Though  it  possesses  the  abnormal 
iodine  value  of  2946  (mean  of  three  determinations) 
practical  experimeut  shows  it  to  be  a  non-drying  oil. 

Arachis  hypogea  (Xos.  3 — 6).  Earthnut  or  peanut — - 
The  four  sample  are  all  of  a  very  pale  yellow  colour,  with 
little  tasie  or  smell,  and  deposit  solid  matter  on  standing. 
It  will  be  noticed  that  the  specific  gravity  is  higher  than 
generally  recorded  (0-9200 — 0-9256,  highest  previously- 
recorded,  0-9200),  approaching  rather  closely  to  that  of 
poppy-»ecd  oil  (0-925 — 0-926),  with  which  arachis  oil  is  said 
to  be  adulterated.  The  iodine  value,  however,  is  normal, 
i.e.,  below  100,  whereas  the  iodine  value  of  poppy  seed  oil  is 
over  130.  It  is  hardly  necessary  to  again  point  out  that 
the  genuineness  of  our  samples  is  undoubted. 

Argemonc  mexicana  (Nos.  7  and  8).  Mexican  or  prickly 
poppy. — -The  spiny  herbaceous  annual  from  the  seeds  of 
which  this  oil  is  extracted  is  very  abundant  in  India,  and 
practically  an  unlimited  amount  of  the  oil  is  available.  Of 
the  two  samples,  one,  Xo.  7,  is  of  a  dark  orange  colour,  and 
possesses  a  slight  but  distinct  smell.  The  other,  Xo.  8,  is 
greenish-brown  in  colour,  contains  a  very  large  percentage 
of  free  fatty  acids  and  is  completely  soluble  in  9 — 10 
volumes  of  absolute  alcohol  at  the  ordinary  temperature, 
whereas  Xo.  7  is  not  soluble  even  at  a  temperature  of  4n  C. 
We  mention  this  fact,  because  (liarbonnier  has  stated,  that 
this  oil  is  soluble  in  5 — 6  volumes  of  alcohol  at  32 -2:  C.  a 
statement  which  has  been  refuted  by  Eluekiger.  It  is 
evidently  quite  possible  for  both  statements  to  be  correct. 
Both  our  samples  come  under  the  heading  of  drying  oils. 

Bassia  latifolia  (Nos.  54 — G2).  Mab.ua  butter. — Our 
samples  of  this  oil,  which  is  also  known  as  Illipe  butter, 
possess  in  the  solid  state  a  yellow  colour, one  sample,  Xo.  58, 
having  a  decided  green  tinge  ;  when  liquefied  they  are  clear 
and  vary  in  colour  from  yellow  to  orange.  This  oil  is  not 
identical  with,  and  should  not  be  mistaken  for,  Mohwah 
butter  or  Mowrah  seed  oil,  which  is  extracted  from  the  seeds 
of  Bassia  longifolia,  nor  with  Phul«ara  butter,  which  is 
obtained  from  Bassia  butyraeea,  or  Indian  butter  tree. 

Brassica  family  (Nos.  9 — 20). — No.  9,  Brassira  alba 
or  white  mustard,  is  of  a  clear  pale  yellow  colour  and  smells 
of  mustard  seed  oil.  Its  constants  are  almost  identical 
with  those  of  the  other  members  of  this  family. 

Brassira  campcstris  (Xos.  10 — 15)  include  specimens  of   ! 
all  the  varieties   produced  in    India.     They   are  clear  oils, 
varying  iu  colour  from  yellow  to  pale   brown,  and  possess 
the  characteristic  mustard  smell. 

Brassica  juncea  (Xos.  16  and  17)  is  largely  used  iu 
India  as  an  article  of  food  and  also  medicinally.  They  are 
clear  yellow  oils,  possessing  a  distinct  odour  and  taste. 

Brassica  napus  (No.  18),  Lutni  mustard,  is  clear  and 
light-brown  in  colour. 


Brassica  nigra  (Xos.  19  and  20)  are  clear  and  dark 
orange  coloured. 

The  whole  (Brassica)  family  belong  to  the  class  of  "semi- 
drying  oils. 

Biichanania  latifolia  (Nos.  64  and  65). — This  oil  is 
rarely  prepared,  as  the  seeds  are  mnch  prized  by  the  natives 
of  India  as  a  sweetmeat.  The  constants  of  the  specimens, 
which  iu  the  solid  state  are  orange  and  in  the  liquid  state 
clear  orange  and  pale  brown  respectively,  agree  closelywith 
those  of  Bassia  latifolia. 

Carthamus  tinctorius  (Nos.  21  to  32). — Safflower  or 
Saffron  oil  is  extracted  from  an  herbaceous  plant,  which 
until  recently  was  cultivated  all  over  India  for  the  prepara- 
tion of  the  well-known  dye.  Two  distinct  varieties  of  plants 
are  grown,  the  spiny  or  thorny  variety  and  the  spineless  or 
thornless  variety.  The  oil  is  obtained  from  two  kinds  of 
fruit,  one  the  cultivated,  a  white  and  glossy  form,  the  other 
smaller,  and  of  a  mottled  brown  grey  ami  white  appearance. 
Two  methods  are  employed  for  the  preparation  of  the  oil 
the  ordinary  cold  dry  expression  method  and  the  so-called 
hot  extraction  process,  which  latter  is  in  reality  a  crude 
process  of  downward  distillation.  The  first  method  yields 
an  oil  which  is  largely  used  iu  India  iov  burning,  whereas 
that  obtained  by  the  latter  process  is  useless  for  this  purpose, 
and  is  employed  by  the  natives  for  the  preservation  of 
leathern  vessels,  ropes,  Ice.,  exposed  to  the  action  of  the 
water.  The  samples  (21—32)  include  all  the  differeut 
varieties  prepared  in  India.  They  are,  with  the  exception 
of  No.  22,  clear,  and  vary  in  colour  from  very  pale  yellow 
to  orange,  possess  a  faint  odour  and  taste,  neither  of  which 
is  particularly  characteristic.  They  rotate  the  plane  of 
polarisation  slightly  to  the  right,  and  in  general  resemble 
the  white  poppy-seed  and  walnut  oils. 

Safflower  is  au  exceedingly  good  drying  oil,  and  its 
chemistry  is  being  thoroughly  investigated.  Xo.  22,  pre- 
pared by  the  hot  extraction  process,  is  quite  black  in  appear- 
ance and  has  a  decided  pitchy  smell.  Its  specific  gravity 
is  much  higher  and  its  iodine  value  lower  than  any  of  the 
other  samples.     It  is  a  non-drying  oil. 

The  variety  oxyacantha  (No.  33)  differs  but  slightly  from 
the  tinrtoriiis. 

Cocos  micifera  (Nos.  66  to  68),  Cocoanut  palm.— The 
constants  of  these  Indian  specimens  agree  with  those  on 
record  for  this  oil,  except  the  Reichert-Meissel  value,  which 
is  markedly  higher  (6-65 — 6-79  :  previously  recorded,  3-5 
— 3-7.)  In  the  solid  state,  Xos.  66  and  67  are  white,  with  a 
faint  yellow  tinge,  and  in  the  liquid  state  clear  and  pale 
yellow  in  colour;  No.  68  is  pure  white,  and  when  liquefied 
clear  and  colourless. 

Eruca  saliva  (Xos.  34  to  36). — This  oil  is  obtained  from 
an  extensively  cultivated  herb,  closely  allied  to  the  mustards. 
In  India  it  is  used  for  burning  purposes  and  also  to  some 
extent  as  a  food.  The  physical  constauts  resemble  those  of 
the  oil  yielded  by  Brassica  campestris.  All  three  samples 
are  clear  and  vary  in  colour  from  yellow  to  pale  brown; 
two  of  them,  Xos.  34  and  36,  have  a  well  marked  odour  and 
flavour  of  turnip,  whereas  Xo.  35  has  an  odour  of  mustard 
and  a  rather  pleasant  taste.  Eruca  sativa  is  a  non-drying 
oil. 

Gareinia  indica  (Xo.  69). — This  oil  was  sent  to  us  in 
egg-shaped  masses  of  a  dirty  white  colour  containing  a  good 
deal  of  foreign  matter.  After  purification  it  was  of  a  pale 
brown  colour  when  solid,  and  melted  to  a  clear  brown 
liquid. 

Guizotia  abyssiniea  (Xos.  37  to  40),  Niger  seed. — The 
samples  of  this  drying  oil  are  clear  and  vary  in  colour  from 
pale  yellow  to  orange. 

Juglans  regia  (No.  41),  Walnut  tree. — The  sample  is 
clear  and  of  an  orange  yellow  colour,  with  a  slight  odour  of 
linseed  and  a  sickly  nutty  flavour.  Its  constants  agree  well 
with  those  previously  recorded,  and  are  almost  identical 
with  those  of  carthamus  tinctorius.  Practical  experiment 
shows  it  to  be  a  strong  drying  oil. 

Lepidium  sativum  (Xos.  42  and  43),  Garden  cress. — The 
samples  of  this  oil  are  of  an  orange  colour  and  possess  a 
faint  smell.  The  difference  in  their  iodine  values  is  marked  ; 
they  belong  to  the  class  of  semi-drying  oils. 
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LimmutitaKttimum  (No.  44),  Linseed.— The  sample  is 
,,  orange  colour,  and  possesses  an  iodine  value  lower 
than  b  usuall)  record/  I  |  B85' )  a-  against  17"— 180). 

Luffa  Xgyptica  <  No.  45).— The  oil  is  extract,.!  from  the 
..us  ol  climbing  plants  1 1  longing   to  the  family 
Cucurbit* seas.    The  sample  isdark  reddishbrown  in  colour, 
leg  a  slight  smell,  and  is  a  semi-drying  oil. 

\,. i.ll,i  taliva  (No.  l«),  Small  fennel.— Two  kinds il 

are  expressed  from  the  seeds  of  this  plant;  the  one  is 
described  as  dark,  fragrant  and  volatile,  and  the  other  clear, 
,  ,  colourless,  and  of  the  consistency  of  castor  oil.  Our 
sample  evidently,  belongs  to  the  first  class ;  it  is  of  a  dark 
reddish  brown  colour,  with  a  strongly  marked  odour  of 
ptus,  and  is  a  semi-drying  oil.  On  standing  it 
deposits  solid  matter. 

O/ea  i  uropea  (No.  IT). — Tin-  sample  is  clear,  of  a  greenish 
brown  colour.  Its  iodine  value  is  abnormally  high  (98*67 
as  "(gainst  77 — H8). 

Papa  ferum  f.Nos.  48  to  51),  Opium   or  white 

poppy-  The  nils  vary  in  colour  from  pale  yellow  to  orange, 
and  possess  a  small  bul  decided  laevo-rotatory  power.  They 
an-  drying  oils. 

Prunut  armeniaca  (No.  52),  Apricot  kernel. — The  nil  is 
of  a  pah-  orange  colour  ;  il  has  a  marked  odouc  and  flavour 
of  bitter  almonds,  and  is  a  semi-drying  oil. 

Raphamts  $ativu»  (No.  58),  Radish  seed. — The  'ample 
is  clear,  of  B  light  brown  colour,  and  lias  a  distinct  acrid 
flavour.     It  is  a  non  drying  oil. 

Valeria  mdica  (Nos.  "t>  ami  71). — Both  samples  in 
the  solid  state  are  white  with  a  greenish  tinge,  and  when 
melted  arc  clear  and  greenish  yellow  in  colour.  The 
constants  resemble  those  of  garcinia  indica. 

In  the  accompanying  table,  the  oils  are  divided  into  three 
groups,  according  to  their  drying  properties  as  found  by 
actual  experiment,  and  as  indicated  by  their  iodine  values. 
(Drying  ■-  130  and  above;  semi-drying  '.l.')-120;  nnn-dning 
below  95). 

Gruuji  I.  —  Drying. 


Name  of  Oil. 


A  moora  rahituka 

Algernons  mexioana  (maxlcan  or 

i klj  poppy). 

Carthamus  tinctonui  (santower). 
Guixotica      abysaynlea      (NiKer 

.1 1 ic In n*  refill  f w:il nut)   

I.iinuti  usiUfctlssim lixi 

i       somnlferum     (white 
poppy). 


actual 
Experiment. 


Drying 


From  Iodine 

Value. 


Drying 


GrTOUB   II        -  i/inij. 


!  pe  seed) 

i  

i         segypl  en 

Prunui  armeniaca  [apricot  kornel) 


d  ying 


Group  III. — Non-drying. 


Arachis  hypogua  (ground  nut) .. 

Non-drying 

•i 

s.ini-.lrviiiir 
Non-drying 

\  I    1 . 1    M  ■  I    M  . 

Refracting  Index.*  Through  the  kindness  of  Mr.  otto 
llehner,  who  placed  his  Zeiss  butyro-rcfractoineter  at  our 
disposal,  wi  bavi  been  enabled  to  carry  out  this  determina- 
tion, and  we  wish  to  express  hei i   most   cordial  thank-. 

to  Mr.  Ilchncr. 

The  results  are  given  iii  two  columns  added  to  the  general 
tables:   the  one  expresses  the  number  of  scale  divisions  for 


•  \\  hen   this  papa    was  o munfeated  t"  lie   Socioty,  it   wns 

suggested  that  the  refractive  Indices  of  the  vai oils  would  bo 

formation,  which  wears  non  able  to  give. 


each  oil,  at  a  temperature  of  lo"  C,  for  ordinary  light. 
The  determinations  were  also  done  using  the  sodium  flame, 
without,  however,  any  appreciable  differences  The  secoud 
column  gives  the  actual  refractive  indices,  calculated  from 
the  scale  division  readings,  using  the  table  given  for  this 
purpose,  in  Lcwkowitscb's  book,  I'nd  edition,  p.  627. 

( In  comparing  the  refractive  indices  and  iodine  values,  it 
will  be  seen  that  the  former  afford,  as  a  rule,  a  direct  con- 
firmation of  the  latter,  as  has  been  pointed  out  by  llehner 
and  other  observers.  In  our  opinion,  therefore,  the  refrac- 
tive index  cannot  be  looked  upon  as  a  factor  which  throws 
an\  new  light  on  the  nature  of  the  oil  ;  but  as  a  confirmation 
of  the  accuracy  of  the  iodine  value,  it  may  be  considered  of 
some  importance. 

Discussion. 

Mr  ]■'..  GhjUR  Hooi'EB  inquired  if  the  authors  had 
determined  the  refractions  of  the  oils,  particulars  of  which 
he  did  not  see  in  the  tabular  statement  before  them.  He 
would  strongly  recommend  the  determination  of  refractive 
power  in  any  investigations  connected  with  oils  and  fats, 
for  such  constants  were  both  characteristic  and  readily 
ascertained, 

Mr.  CbOSBXR  replied  that  he  had  not  as  yet  done  so.* 


NEW  FILLING  MATEBIAL  FOB  REACTION 
TOWERS. 

UV    (>S('.\K   c,ittm\\n.    ASSOC.  HJ.C.B.,  lie,  I  .,-.-. 

1  iiAvr,  pleasure  in  submitting  to  the  notice  of  the  Society 
some  samples  of  a  new  tilling  material  of  my  invention. 

As  you  know,  absorbing  towers  are  intended  to  absorb 
gases  by  means  of  a  liquid,  and  the  usual  means  adopted 
is  to  cause  water   to  trickle  down  such  a  tower  within  which 

the  gases  are  ascending, 

Fig.  1. 


The  following  conditions  are 
therefore  necessary  : 

1.  Thorough  sub-division  of 
the  liquid. 

8.  Diffusion  of  the  gases 
within  the  tower,  anil 

:t.     A      large       surface    for 

absorption. 

I  believe  yon  will  find  that 

the  balls  exhibited  unite  all 
IhrH  conditions  iii  a  very 
good  way.  The  liquid  running 
down  does  not  merely  run  over 

the    surf; of   the   ball,   bui 

very  soon  finds  itself  fore-  d  t>i 

•  liter     one     of     the     side     holl'S, 

thus  not  only  the  outer   but    also   the   inner   surface   of  the 
bail  i-  kept  moil  I.     The  liquid  collects  in   the  ball,   until    it 

•  Bi  ••  addendum  t"  paper. 
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reaches  a  certain  level,  when  it  overflows  through  one  of  the 
openings,  and  the  drop  issuing  therefrom  falls  on  to  the  next 
ball. 

The  gases  go  either  round  the  ball  or  enter  it.  If  they 
go  round,  they  are  forced  to  surround  the  ball,  because 
there  is  no  such  thing  possible  as  a  direct  channel,  like  with 
the  coke  tower.  If  the  gases  enter  the  ball,  they  expand 
from  a  small  orifice  into  a  larger  space,  and  thereby  go  along 
the  wall  of  the  ball  before  they  can  get  out  again.  By 
having  both  the  outer  and  the  inner  surface  of  the  ball 
contributing  to  the  surface,  and  by  having  a  constant  stock 
of  liquid  in  each  ball,  you  will  readily  understand  how  mucr. 
greater  the  efficiency  of  a  tower  of  this  kind  must  be.  As 
a  matter  of  fact,  the  absorbing  surface  per  cubic  foot  of  towet 
space  is  2|  times  as  large  as  that  of  a  coke  tower  and  over 
21,  times  that  of  a  plate  tower. 

It  is  further  apparent  that  such  a  tower  does  not  want 
elaborate  precautions  for  fixing,  because  all  that  is  required 
is  to  fill  the  balls  into  the  body  of  the  tower.  In  whichever 
way  a  ball  lies,  it  will  always  retain  a  stock  of  liquid,  and  it 
will  always  be  effective. 

This  filling  material  has  already  been  used  in  several 
factories,  and  is  giving  satisfaction. 

THE   CAUSES   OF  "STENCH"   IN   BEER. 

BY    G.    HARRIS    MORRIS,    PH.D.,    F.I.C. 

In  the  June  issue  of  this  Journal  there  appears  a  pre- 
liminary note  by  Dr.  W.  Frew  under  the  above  title.  In 
this  note  the  author  speaks  of  the  "  stench "  sometimes 
shown  by  beer,  either  in  the  fermenting  square  or  in  cask 
and  bottle,  and  he  says:  "The  'stench'  of  the  primary 
"  fermentation,  and  that  showing  itself  during  storage,  have, 
"  as  far  as  I  have  been  able  to  discover,  been  regarded  as 
"  identical  by  all  previous  writers  on  this  subject."  He 
then  goes  on  to  state  that  the  two  forms  of  "stench"  are 
entirely  distinct  in  their  nature,  and  are  due  to  quite 
different  agencies.  He  also  gives  a  preliminary  description 
of  a  yeast  which  produces  a  "  stench  "  in  cask,  and  promises 
a  fuller  account  later  in  the  year. 

Although  Dr.  Frew  may  be  correct  with  regard  to  the 
confusion  by  previous  writers  on  the  subject  of  the  two 
forms  of  "  stench,"  yet  I  am  able  to  say  that  it  has  long 
been  recognised  in  the  brewery  laboratories  of  Burton-on- 
Trent  (the  beers  of  which  are  more  prone  to  show  "  stench," 
or  "  sickness  "  as  it  is  more  generally  termed  in  Burton, 
than  are  those  of  any  other  district)  that  the  smell  of 
sulphuretted  hydrogen  which  sometimes  accompanies  the 
primary  fermentation  is  entirely  distinct  from  the  "steuch" 
or  "  sickness "  shown  by  beer  during  storage  in  cask  or 
bottle,  and  which  is  generally  accompanied,  or  preceded,  by 
a  want  of  condition.  It  has  also  been  thoroughly  recog- 
nised that  the  latter  form  of  "  stench  "  is  produced  by  the 
growth  of  a  special  form  of  "  wild-yeast,"  and  I  believe 
that  others,  in  common  with  myself,  have  separated  and 
cultivated  this  particular  form  of  disease  yeast. 

I  find  from  nvy  note-book  that,  in  1891,  I  produced 
"  sickness  "  in  perfectly  sound  beer  by  inoculating  it  with 
some  (one  quart  to  the  barrel)  diseased  beer.  Decided  symp- 
toms of  "sickness"  were  present  in  seven  days  from  the 
date  of  inoculation,  and  the  special  form  of  yeast  associated 
with  the  disease  could  be  readily  detected  under  the  micro- 
scope. I  also  succeeded  in  separating,  by  Hansen's  method, 
the  yeast  in  a  state  of  pure  culture,  and  with  this  pure- 
cuitivated  yeast  I  produced  "  sickness "  in  beers  by 
inoculation  shortly  after  racking.  In  all  cases  marked  signs 
of  the  disease  were  present  in  the  inoculated  beers  at  the 
end  of  a  few  days,  whilst  control  casks  of  the  same  gyle 
placed  under  the  same  conditions,  but  uuinoculated, 
presented  a  perfectly  healthy  and  normal  appearance. 

The  pure  culture  of  the  yeast  producing  "  stench "  or 
"  sickness "  was  photographed  by  me  at  the  time  men- 
tioned above.  This  photograph  is  shown  in  the  accompanying 
figure. 

I  may  add,  that  I  fully  agree  with  Dr.  Frew  that  the 
"stench"  given  off  by  beer  during  storage  is  not  due  to 
sulphuretted  hydrogen  or  any  other  sulphur  compound, 
as   at    various    times    during   the    past    15   years    I    have 


endeavoured,  without  success,  to  obtain  indications  of  the 
presence  of  any  volatile  compound  of  sulphurin  diseased 
beers.  On  the  other  hand,  sulphuretted  hydrogen  can 
readily  be  detected  in  beers  showing  "  stench  "  during  the 
primary  fermentation. 


Circumstances  prevented  me  from  following  up  the 
examination  of  the  yeast  I  separated  eight  years  ago,  but  I 
have  no  doubt  that  the  note-books  of  my  late  colleagues 
of  Burton-on-Trent  will  show  the  results  of  much  fuller  and 
more  extended  experiments  on  the  yeast  or  yeasts  producing 
this  troublesome  and  unpleasant  disease  of  beer  than  are 
outlined  in  the  preceding  remarks, 

THE  MANUFACTURE  OF  PIG  IRON  IN  INDIA. 

BY    HAROLD    HARRIS,    F.C.S. 

During  the  years  1894-96  the  author  held  the  position  of 
chemist  to  the  Bengal  Iron  and  Steel  Company,  whose 
works  are  situated  at  Barakar,  Bengal,  about  150  miles 
from  Calcutta  on  the  East  Indian  Railway,  and  12  miles 
from  Asansol,  the  junction  of  the  Bengal,  Nagpur,  and  East 
Indian  railways.  These  being  the  only  works  of  the  sort  in 
India,  it  seemed  likely  that  a  short  description  of  them  and 
of  the  materials  used  might  be  of  interest  to  other  chemists 
and  metallurgists. 

Iron  ores  used. — The  principal  iron  ore  used  is  a  brown 
hydrated  haematite,  which  is  found  as  a  surface  deposit 
quite  close  to  the  works  in  laminated  beds  of  from  a  foot  to 
IS  inches  thick.  There  are  no  regular  mines,  but  the  ore 
is  worked  in  a  desultory  manner  by  petty  native  contractors 
who  bring  it  to  the  works  in  bullock  carts,  carrying  from 
10  to  15  cwt.  each,  at  a  contract  price  delivered.  The 
following  is  an  average  analysis  of  ore  put  into  the  furnace 
in  1896,  although  of  course  it  varies  considerably  at  times. 

Per  Cent. 

Ferric  oxide,  Fe.03 68-00 

Silica.  SiO 12-50 

Alumina,  A1»03  5-00 

Phosphoric  anhydride,   PjOs 2*09 

Manganese  l»'ote\ide,  MnO l'7o 

Lime,  CaO 1  '48 

Magnesia,  MgO 1  '00 

Loss  on  ignition 10*50 

100*30 

As  will  be  seen  from  the  above  analysis  the  phosphorus 
is  high,  and  consequently  the  pig  produced  is  phosphoric, 
and  suitable  for  the  manufacture  of  steel  by  the  Bes- 
semer basic  process.  As,  however,  a  pig  for  foundry 
purposes  was  required  at  the  works,  the  following  ores  have 
been  smelted  in  conjunction  with  the  abeve  to  reduce  the 
phosphorus  in  the  pig  produced, 

C  2 
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.IA.k;,:  »m  IiamkanitH,  very  Itanl  In  smell. 

1'er  Cent. 

niidc.  Fe,Oj 74-6J 

Ferrous  oxide,  PeO 16-93 

Silica. SiO, 

Phosphoric  anhydride,  i'/>; 

n ignition  (H,0) 0*oo 

Non-magnetic  er,  from  Manharpur,  easily  smelted. 

Pi    ■ 

Ferrii  0   

silica.  siO.. "'"" 

boric  nnhydi  id    I1'1  0*10 

►n  ignition ■"■'■'" 

Wit ti  special  mixtures  of  these  three  ores  ■  pig  was  pro- 
duced, i taining  a  diminution  in  the  phosphorus  of  0*50 

nt.  and  upwai 

/  eral   limestones  were  used  at   the 

works,  the  two  principal  ones,  however,  were  Sutna  lime- 
stone and  Pachete  limestone.  The  Sntna  h:^  to  be  brought 
a  distance  of   nearlj  •  bj  rail,  bnl   even  al  this  it 

shows  an  advantage  both  in  price,  composition,  and   results 

..I, mined  in  the  blast  form over  the  Pachete,  which  ma*. 

be  obtained  within  20  miles  of  the  works.  The  following 
are  the  anal}  sea  of  the  two  different  limestones  nsed  : — 

Sidiia  Limestone. 

Pi  i  Cent. 



i  •  "  ■>  0.M 

A  In  II,  in:,.  A!  O.i / 

Line,  full 

Mt-0 11" 

CO,) 

Pachett  Limestone. 

<  lent. 

Silica,  SiO  

i '•■  0  ,   _. 

Alumina,  \i  ' '    I 

Ume.CaO R'8t 

•  ,:i.  MgO 7'."," 

I,  Ignition  (CO,) 

100*00 

1'n J  used.    Tin-  Company    have   1 3 « « - 1 1   owi al   mines 

and  coke  ovens  within  half  a  mile  of  the  works.  The  coal 
raised  is  verj  inferior  in  quality,  and  the  coke  manufactured 
ja  vriv  Boft,  and  contains  a  large  percentage  ol  ash,  which 
has   i  '  into  serious  consideration  in  making  np  the 

burden  Foi  the  (ni  i e. 

ili,   following  is  an  analysis  of  the  coke,  contains 

from  is  to  22  per  cent  ash  :— 

PerCei  t. 

I     ■  Icarbo 78*10 

\  I'M 

-  0 10'W 

Perrlo  oxide,  Perf)   

Mumlna,  U  0  I'M 



i  rO o*aa 

The  Blags  produced  are  nsuaH]  en 
),.  :>\  %  iii  proportion  t,,  ihe  ton  of  pig  Iron  produced, running 
from  25  to  80  cwt.,  according  to  the  nature  of  the  minerals 
used.  Thefollowing  in  an  analysis  of  n  slag  made  when 
using  Hutnn  limestone  and  making  No.  1  pig  :  — 

Pi  i  Cent. 

310   WOO 

Mum  

I 

lie,  Mn" 1  '20 



1'70 

100*00 


Pig  iron  produced. — As  before  stated,  the  pig  is  high  in 
phosphorus,  and  also  contain-  manganese  in  varying  quanti- 
ties.   The  following  are  the  analyses  of  different  pig-  pro- 

!  : — 


N  •  1  Pig 
made  from 
Local  <  ire. 


\     1  Pig 
made  from 

and 
Hainkanali 
"re. 


Silicon,  Si 

Phosphoi  M-.  P  . . 
Manganese,  Hn. 


S'50 


■BO 


Per  Cant. 

4*50 

1".':, 


No.  i 
made from 

Local  and 

Mtudiarpur 

Ore. 


■ 
1*00 


Furnace. — The  furnace  used  was  of  a  modern  tyj i 

about  12,000  eb.  ft.  capacity  driven  by  hoi  blast 
and  was  capable  of  turning  out  from  850  to  450  ton-  .,f  pig 
iron  per  week.  The  output  was  much  less  on  account  of 
the  -oft  nature  of  the  coke  and  the  variation  of  materials, 
together  with  shortness  of  fuel,  which  latter  has,  1  under- 
stand, now  been  <  vercome  by  the  erection  of  more  ooke 
ovens. 

Labour.-    The  labour  is  all  native,  with  the  exception  of 

three    European   furnace    foremen,    who  take  eight-hour 

shifts     in     superintending    tie:     native-.     There    is    alto    a 

an   blast  furnace  manager.     Native  labour  can  be 

had  in  abundance  at  very  cheap  rates. 

it-lnnrhfstrr  ^rrtion. 


Meeting  In  hi  «■•  Friday,  November  4th,  1898. 


DB.    DATTD    WATSOS    IV   TIIK    limit. 


CHAIRMAN'S  ADDRESS. 

\  of  Manchester  is  the  capital  of  ■  district  charac- 
terised by  its  practical  connection  with  modern  metallurgy, 

and  nowlere  is  more  attention  paid  to  every  aspect   of  the 

ounties  ol    Lancashire  and   Cheshire  the 

tt.aini,  m  of  metals,  whether  we  take  the  smelting  of  metals 

from  their  ores  or  their  working  up  into  useful  product*, 

employ-  a  \a-t  capital  and  a  large  army  of  workers,  and    it 

has  been  - 1  for  many  years.  To  the  gnat  port  of  Liver- 
pool have  naturally  gravitated  much  of  the  ore-  and  crude 
products  of  copper,  silver  and  gold,  lead,  tin,  antimony  and 
zinc  exported   from    the   producing   countries  of  the  world, 

and  these  are  smelted  at  important  work-  in  various  parts 
of  the  district,  while  the  great  coalfield  about  Wigan  has 
been  the  natural  home  of  an  immense  iron  Industry. 

Well'  at    hand    the  original  home  of  sodium  an! 

magnesium  manufacture,  and  the  now   universal  pre 

producing  aluminium  by  the  electrolysis  of  the  chloride 
was  first  put  into  effective  operation  in  this  country  II 
I'atricroft. 

At  N'oilhwicli  an  important  manufacture  of  zinc  by  an 
eleotrolytio  method  has  recent]'  been  established  and  i-  in 
-lul  op elation. 

Living  as  we  do  in  this  great  metallurgical  district.  I  am 
not  far  wrong  if  1  uesumc  that  your  interest  in  the  subject 
of  metal-  i-  sufficient  to  .variant  me  in  asking  your  attention 
w  lnle.  for  a  short  time,  I    -peak    on    the    present  position  of 

the  metallurgical  industry. 

I  have  lure  a  table  slewing  in  round  figures  what  have 
lien  estimated  as  the  production  in  the  whole  world 
of  the  chief  industrial  metal-  iu  the  year  1871,  and 33  icars 
after  in  189 

The  first  point  to  be  noticed  is  that  the  production  of  all 
the  metals  enumerated  is  very  much  greater  at  the  end  of 
the  88  years  than  it  was  at  the  beginning.  During  thai 
short  period  Hn  uses  hare  been  found  for  almost  all  metal-. 
1  or  instance,  the  electrician  is  responsible  for  a  new  and 
enormous  demand  for  copper.  It  i-  only  recently  that  the 
rade  has  called  for  nickel  and  aluminium.     The  in- 
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crease  iu  the  demand  for  tin  is  to  a  great  extent  due  to  the 
extension  of  the  trade  in  canned  provisions. 


Cast  iron  .. 
Copper . . . . 

I.'  -:nl 

Zinc 

Tin 

Silver 

Gold 

Nickel 

Aluminium 


1S71. 


13,315,000 

31,000,000 

128.000 

881,000 

300,0011 

720,000 

133,000 

403.700 

26,500 

70,400 

1,442 

5,606 

169 

313 

600 

1.13(1 

.. 

1,000 

At  the  commencement  of  the  period  aluminium  was  a 
curiosity ;  now  it  is  a  necessity.  Then  it  could  not  be  produced 
at  less  than  40s.  per  lb.;  now  it  can  be  had  for  less  than 
Is.  Gd, 

Something  of  the  same  sort  can  be  said  of  nickel, 
although  in  1871  nickel  had  a  limited  use  for  making 
German  silver  alloys  for  coinage  and  other  purposes,  but  its 
price  was  then  almost  as  many  shillings  a  lb.  as  it  now  is 
pence. 

There  is  every  prospect  that  the  annual  requirements  of 
the  world  for  the  principal  metals  will  continue  to  grow, 
and  the  question  naturally  arises  as  to  what  probability 
there  is  that  the  supply  will  keep  pace  with  the  demand. 
I  will  not  atlempt  to  answer  that  question,  which,  indeed, 
would  be  too  general.  Probably  the  demand  for  some 
metals  will  be  more  easily  met  than  for  others.  One  thing 
I  may  say  without  venturing  into  the  region  of  prophecy, 
and  that  is  that  in  the  two  years  since  the  end  of 
1800  supply  has  kept  well  up  with  the  demand,  and  there 
is  no  sign  that  a  famine  is  imminent  with  regard  to  any- 
metal. 

Before  leaving  this  part  of  my  subject  I  will  draw  your 
attention  to  the  very  important  part  that  the  United  States 
of  America  has  borne  in  this  increase  in  the  metallurgical 
industry,  both  as  a  producer  and  a  consumer. 

The  production  by  the  United  States  of  America  of 
copper  and  lead  as  well  as  zinc  was,  in  189K,  nearly  ten 
times  what  it  was  in  1871.  The  diagrams  show  the 
progress  of  this  increase  iu  the  case  of  copper  and  lead. 
The  shaded  areas  show  the  amount  of  the  production  which 
was  exported. 


1686 


1896 


At  the  present  time  the  United  States  exports  more 
copper  than  any  other  country,  but  a  reference  to  the 
diagram  shows  that  the  export  has  only  attained  large 
dimensions  within  15  or  16  years,  and  that  that  period  has 
been  characterized  by  an  increase  in  domestic  consumption 
of  a  very  striking  character. 

A  few  years  ago  the  United  States  of  America  began  to 
export  lead  to  a  large  extent,  but  the  supply  from  that 


source  has  not  been  kept  up,  and  to-day  the  United  States 
of  America  consumes  as  much  as  it  produces,  the  export 
quantity  not  being  more  than  that  imported  into  the  country 
from  Mexico  and  Canada. 

The  diagram  shows  how  enormously  the  domestic  demand 
for  this  metal  has  grown  within  the  period. 

What  are  the  uses  for  which  the  enormous  increase  of 
metal  is  wanted  ? 

The  electrician  has  seen  the  addition  to  his  department 
within  a  comparatively  few  years,  and  as  a  consequence  of 
the  invention  of  the  modern  dynamo,  of  electric  light  and 
electric  transmission  of  power,  entirely  new  industries 
demanding  as  the  great  essential  plenty  of  copper,  and  the 
telephone  and  telegraph  systems  absorb  every  year  more  aud 
more  copper. 

The  now  enormous  trade  iu  canned  goods  has  growu 
rapidly  from  small  dimensions  ;  tin  is  the  essential  metal, 
and  the  bulk  of  the  increased  production  of  tin  is  no  doubt 
spread  upon  iron  and  employed  by  this  trade. 

The  larger  part  of  the  production  of  zinc  is  employed  in 
coating  iron  sheets  and  articles  of  iron  of  various  kinds  for 
buildings  and  for  domestic  uses,  or  is  rolled  into  sheets 
which  are  employed  chiefly  by  the  build. ng  trades. 

Zinc  and  tin  are  also  largely  used  for  alloys  with  copper, 
and  except  pewter,  soft  solder,  type  metal,  and  anti-friction 
metals  no  alloys  of  lead  are  in  extensive  use,  and  the  bulk 
of  the  lead  production  is  rolled  into  sheets  or  made  into 
tubes  required  for  the  builder  or  the  sanitary  engineer,  or 
converted  into  white  and  red  lead  for  the  painter. 

As  a  less  important  but  new  aud  increasing  peaceful  use 
for  copper  may  be  named  the  manufacture  of  sulphate  of 
copper,  a  trade  which,  within  the  last  25  years,  has  been 
multiplied  many  times,  and  the  product  of  which  is  almost 
entirely  utilized  by  another  great  industry,  agriculture. 

The  great  increase  in  the  use  of  lead  is  a  consequence  of 
the  increase  of  the  standard  of  domestic  comfort  in  all  the 
more  civilized  countries.  The  diagram  showing  the  pro- 
duction and  consumption  of  lead  in  the  United  States  of 
America  illustrates  not  only  the  statistics  of  lead  hut  also 
the  great  progress  that  country  has  made  in  the  convenience 
and  comfort  of  its  houses. 

In  the  aggregate  I  estimate  that  of  the  four  metals 
mentioned  there  have  been  raised  from  the  earth  and 
reduced  to  the  metallic  form  in  the  last  25  years 
5,000,000  tons  of  copper,  9,000,000  tons  of  lead,  5,000,000 
tons  of  zinc,  and  800,000  tons  of  tin,  large  totals. 

Where  is  all  that  metal  now,  and  where  is  all  the  iron  and 
steel  that  has  been  produced  in  the  same  period  ? 

How  much  is  gone  for  ever,  and  how  much  remains  as 
au  addition  to  the  substantia]  wealth  of  nations? 

Some  is  certainly  lost,  for  instance,  who  could  recover  for 
us  the  metal  in  the  sulphate  of  copper  that  has  been  used 
for  steeping  grain  or  for  salting  the  ground. 

The  tin  plate  which  contained  all  the  canned  provisions  that 
have  been  consumed  in  that  period  is  it  not  almost  entirely 
lost.  For  the  most  part  it  lies  at  the  bottom  of  the  sea  and 
hidden  in  rubbish  heaps  in  every  quarter  of  the  globe,  and 
the  tin  is  a  total  loss.  Mb  hope  can  be  entertained  that  the 
lead  and  zinc  made  into  paint  will  ever  reappear  lor  re- 
manufacture,  but  the  metals  used  in  the  construction  of 
machinery,  railways,  ships,  in  buildings,  in  conduits  for 
water  and  gas,  for  domestic  appliances,  for  electrical  con- 
ductors are,  in  the  main,  permanent  and  indestructible; 
much  has  no  doubt  been  lost  by  corrosion  and  abrasion, 
but  the  quatity  lost  can  hold  but  a  small  proportion  to  that 
which  remains. 

There  is,  therefore,  always  available  in  case  supply 
should  be  temporarily  unable  to  meet  the  demaud,  an 
accumulation  of  metals  which  can  be  drawn  upon,  and 
which  is  not  recognised  in  any  estimate  of  stocks.  High 
prices  for  iron  tends  to  bring  out  quantities  of  metal  which 
the  owners  find  it  more  advantageous  to  convert  into  money 
than  to  leave  unproductive. 

One  effect  of  the  high  prices  caused  by  the  great 
syndicate  corner  in  copper  in  1889-1890-1891  was  to  bring 
into  circulation  relatively,  very  large  quantities  of  scrap 
copper,  old  gun-metal,  copper  coins,  aud  other  old  articles 
of  copper  and  copper  alloys. 
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To  such  an  extent  indeed  were  these  and  other  liidden 
stock-  of  copper  put  into  the  market  that  the  final  collapse 
of  the  operation  awl  the  failure  of  the  syndicate  was  attri- 
bute'! bysome  well  qualified  persona  t"  a  want  of  proper 
appreciation  by  them  "f  this  probability. 

The  metallurgist  is  primarily  the  servant  of  the  miner. 
What  the  miuer  produces  i-  his  raw  uitterial. 

Tin-  miner  as-i-ts  him  in  tome  degree  by  separating  the 
in.  talliferoue  part-  of  what  he  raise-  from  the  earth,  as  tin, 
•tone,  or  galena  are  concentrated  and  the  gangue  removed, 

hut  in  the  main  be  bat  to  be  ready  to  lake  material  of  all 
kinds  of  polity  ami  variety.  Workable  copper  Ores  vary 
from  1  per  ''lit.  to  711  percent.  A  very  large  proportion  of  the 
world's  supply  is  from  ore  of  S  per  cent,  or  le8S.  Silver  and 
gold  mav  !"■  found  in  the  "re  of  almost  every  metal.  Lead 
snlpl  associated  with  zinc   snlphide  and  silver 

sulphide.  He  may  have  to  extract  it-  gold  from  ores  con- 
taining  nol  half  an  ounce  to  the  ton,  one  part  iu  73,680,  or 
t..  treat  or.  -  of  copper  containing  arsenic, bismuth,  antimony 
with  gold  and  silver,  or  the  miner  may  provide  him  with 
native  copper  almost  absolutely  pure  and  with  hardly  any 
admixture  of  foreign  mineral. 

lie  may  have  to  make  steel  from  iron  peroxide  almost 
perfectly  pure  or  from  a  mineral  charged  with  phosphorus 
and  sulphur  and  with  not  more  than  in  per  cent,  of  iron. 

At  tir-t,  alt.  t  the  establishment  ..f  chemistry  as  a  science, 
scientific  metallurgists  were  chiefly  engaged  in  the  critical 
examination  of  the  metallurgical  processes  which  were 
already  existing,  and  bj  the  middle  of  the  century  the  work 
wa-  nearly  completed.     A  great  majority  of  the  metallurgical 

pr issea   now  in  use  are  identical  with  or  very  evidently 

f i'lc'1  upon   these  old    methods.     Thirty  years  ago,  when 

I  was  a  student  in  Dr.  Percy 's  .lass  at  the  scl I  of  Mines, 

the  lectures  w.re   cliielly  devoted  to    the  description  of    the 

inn. ctallnrgical  processes  in  use,     Except  the  Besse 

met  process,  scarcely  any  method  of  smelting  "as  described 
thai  »as  not  then  already  an  old  one,  although  the  open- 
hearth  methods  of  steel  production  were  in  the  bud. 

I  i. .in  ili.it  time  no  important  addition   has  been 
the  main  productive  pri  ..;   the  iron  trade  except  the 

extension  of  the  power-  of  the  Bessemei  and  open  hearth 
processes  of  ingot   iron  and  steel    production  by  the  basic 

pr tS8  of  Th. .mas  aud  Gilchrist,  now  bo  largely  in  use  in 

countrj  and  on  the  Continent,  whereby  phosphorus 
free  steel  is  produced  from  materials  which  containlarge 
quantities  of  that  ile  element, 

I  in  an. I  sine  are  extra,  i.  .1  from  their  ores  byj  the  same 
processes  that  were  in  use   main   years  ago,  except   that 
■  Imle  sine  1-  I..."  produced  bj  electro  deposit 

Th.  pr... .  --.  -  ,  mployed  in  silver  smelting  are  numerous, 
II..    ..id  processes   of  treating   rich   silver  ores  in   which 

reduction  and  amalgamatii       re  effected  it: 

an   amalgam    being  obtained   From   which  the  mercury;   i- 

-.  pirated    by     retorting,    are    -till     IM     use.  as    are    al   ..the 

I'atiitisi.n  process  and  the  Parkes  procesi  for  desilverizing 

..a  pro.  ,ss  was   almost 

universally  employed,  bnl  t..  daj  the  r.  versi  it  the  c  i»e,  md 
bj  tar  the  larger  proportion  of  had  desilverized  i-  treated 

by  the  Parkes  sine  process.    The    Claudel   pi --   intro- 

duced   in    ls7o,   for  separating  the   silver   from   cup 
pyrites  treated  bj  the  Henderson  process,  is  still  th.        \ 

| iSI  in  us.    fur  that  purp 

The  interesting  old  process  ,,f  liquating  i  oppei  purposely 
i  with  had  i- not  now.  I  think,  in  use  anywhere. 

i  silvei  from  ror  the 

■   ■  ithi  r  l.\    th.    Ziervogel  proa  --.  ,„ 
refining  th itallic  copper  into  which  itiemadi  topass. 

I))    lie    Li  -i   named  in   an-  the  silver  is  extra,  t  ally 

1111  iially,  We  will  refer  to  this  pi 

again  in  spes  ,u   use  in   cop| 

duetion.         n  |  f ,  .. , . j, , . 

the  treatment  ol  the  lath  i  by  sulphuric  acid.     The  sulj 

of  coppt  .  -   aii    important    article    .■!    . '..ui- 

iii.  :. 

1,1  the  extract t  gold,  thi  old  am  dg  imatiuo  i 

havi  Hi.-, i  b]  ami  ,  vt,.,,t  displaoi  d 

by  cblorination  and  cyanide  processes  in  which  the  gold  is 

.  hl.'li'le    "r     .  ■ li         ,i  ,!      ,,:. 

in  the   solutions.     I  h 


new,  but  some  work  had  been  done  by  chlorination  process 
before  1871.  These  two  processes  are  extreme]]  valuable 
to  the  metallurgist,  because  they  enable  him  to  extract  gold 
from  ores  that  previously  could  not  be  profitably  worked. 
In  copper  metallurgy  there  have  been  great  advances  and  I 
will  shortly  refer  to  tin  - 

Bessemer  pig  is  a  name  which  is  familiar  to  all  who  are 
interested  in  iron.  The  term  is  applied  to  a  kind  of  pig 
iron  prepared  specially  for  conversion  into  steel  by  the 
pneumatic  process  of  Bessemer.  The  same  term  is  now 
equally  familiar  in  the  copper  trade 

In  this  ease  it  signifies  crude  copper  produced  by  the 
treatment  of  copper  sulphide  by  a  pneumatic  process  similar 
to  IJesscmer's. 

The  first  who  demonstrated  successfully  that  sulphuretted 
ores  might  be  melted  by  the  combustion  of  the  sulphur 
contained  in  them  was  Mr.  John  Hollway  of  London,  whose 
patent-  are  dated  1S78.  His  ideas  were  put  into  operation, 
hut  the  processes  did  nol  make  headway  al  the  time. 

M.  Manhes  introduced  the  process  at  his  own  works  in 
France,  and  took  out  various  patents,  the  earlie-t  being  iu 
August  1880,  out  the  process  did  not  rind  a  proper  field 
until  after  trial;  the  mining  companies  of  Montana  adopted 
it  as  specially  applicable  to  the  treatment  of  the  rich 
mattes  produced  in  smelting  their  ores,  and  now  the 
I  -   is   in  operation   on  a   great  scale  in    Montana,  in 

Japan,  and  in  other  places  where  the  conditions  are 
favourable. 

It  has  not  been  found  profitable  to  use  this  pro, 
England,  and  a-  tar  a-  I  know  the  Use  of  the  11. 
process  in  copper  smelting  i-  re  confined  to  this 

one  operation  of  the  reduction  of  rich  mattes, 

Twenty-five   yeai  production    of    copper   in 

Arizona  was  undertaken  under  very,  difficult  conditional 
coke  cost  2')  dollars  a  ton,  firebrick  was  worth  a  dollar, 
transit  facilities  were  of  the  very  worst.      A  form  of  furnace 

was  there  adopted  and  brought  to  perfection  which  needed 

little    fuel    and    no   firebricks,     the    BO-called    water  jackal 

furnace.  The  principle  was  already  known  t"  metal- 
lurgists. Blast  furnaces  have  been  used  for  copper 
smelting  from  time  immemorial,  an. I  water-jacket  furnaces 
similar  to  those  employed  in  lead  smelting  had  already 
been  used  for  the  reduction  of  slags,  Since  that  time  the 
Arizona  water-jacket  furnace  ban  been  put  into  us,-  in 
suitable  localities  all  oter  the  world. 

\n.  apts  have  been  made  generally  without   commercial 

to  put  into  regular  practice  one  of  John  Molhvay's 

ideas  and  to  melt  py rites  in  blasl    furnaces  by   the   beat 

evolved  by   the  combustion  of  -"me  of  the  sulphur  and 

iron.      Working   on    a  ipeciallj    suitable  ore  at  Tilt  cove  in 

Newfoundland  'be  operation  ha-  been  quite  successfully 
effected.  The  term  applied  to  this  operation  by  \lt. 
Au-tin  and  others  who  have  worked  at  it  and  written 
about  il  is  "  pyritic  Bmelting."  It  i- an  unfortunate  ten) 
to  use  as  it  does  not  describe  the  process,  ami  ha-  bcent 
recognised  term  for  another  operation  altogether,  which 
is  conducted  iu  a  blast  furn.ee.  the  smelting  .i 
sil\cr  and  gold  ores  in  admixture  with  pyrites  as  a  first 
Step  t"  'he  separation  of  the  gold  and  silver, 

The  original  installation  for  the  electro  refining  of  copper 
wa-  put  int  i  operation  in  this  country  by  Mr.  .1.  I!. 
Klkingtou.  who  patented  the  process  in  1865,  and  applied 
ii  t.i  the  recover)  of  silver  aud  gold  from  copper  containing 
those  metal-,  llis  process  i-  fully  described  in  his  second 
Patent  Spe<  Bcation  ••:'  1-7".  Its  principle  is  the  same  si 
that  of  the  liio-t  important  installations  now  it  work.  I'p 
to  the  year  Is7-  only  .'.  01  6  tons  pel  week  were  refined  in 
this  manner.  In  1885  the  use  of  the  process  had  extended, 
an. I  at  several  phi.  c-  "ii  the  <  "ulineiit  installations  'littering 
in  details  fr. mi  that  "I  Klkiugtnu,  but  the  same  in  principle 
wci  kly  ,  pi  rhaps  L'u  tuns.  When 
the  I  nit' '1  States  commenced  to  export  copper  in  lurge 
qnantitie  firsl  0TI  ■  and  then  mattes,  a  grcai  ileal  of  vat 
copper  was  associated  with  silver,  and  th.  Knglish  smelters 
m.  i  tins  by  installing  importanl  electro  refining  w>.rks 
capable"!  dealing   with  large   quantities   of   argentiferous 

I  the  tew  alie.t.ly  existin 

the  fir-t  eleotro  refining  work-  w.i-  established  iu  the  United 
by  1899  the  production  in   the   l  inti.l  Stab 
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grown  to  25,000  tons  per  annum,  to-day  it  is  probably  three 
times  as  much  ;  and  at  the  present  time  the  policy  of  all 
large  copper  mining  companies  is  not  to  allow  any  of  their 
argentiferous  ores  or  mattes  to  come  to  this  country,  but 
refine  all  electrolytically  at  home,  and  ship  the  copper 
freed  from  its  silver  either  in  the  condition  in  which  it  leaves 
the  vats,  or  after  melting  and  casting  into  saleable  forms. . 

The  process  of  transference  by  an  electro  current  either 
with  the  object  of  procuring  a  pure  cathode  or  for  obtaining 
a  valuable  constituent  which  is  separated  from  the  anode 
can  be  employed  in  other  cases  besides  copper.  Lead  can 
be  separated  from  the  silver  and  gold  it  contains.  A 
process  for  effecting  this  has  been  thoroughly  worked  out 
and  abandoned  because  it  did  not  compete  successfully 
with  other  processes  for  effecting  the  same  purpose.  Gold 
containing  platinum  as  also  the  zinc  crusts  proceeding  from 
the  desilverization  of  lead  by  the  I'arkes  process  have  been 
refined  in  this  way,  and  the  constituents  separated. 

At  the  time  when  practical  electricians  first  began  to 
apply  the  powers  of  electricity  in  metallurgy,  it  was 
expected  that  the  extraction  of  metals  directly  from  their 
ores  would  be  largely  effected  by  the  electric  current.  But 
those  anticipations  have  not  been  realized  at  present, 
although  man}'  metals  are  refined  by  electricity,  and  zinc, 
sodium,  and  aluminium  are  commercially  separated  from 
their  chemical  compounds  by  it ;  none  are  extracted  direct 
from  the  ore. 

Within  the  last  few  years  the  reduction  of  metallic 
oxides  by  carbon  at  very  high  temperatures  has  been 
effected  by  the  use  of  the  electric  furnace,  but  I  do  not 
think  that  the  powers  of  this  furnace  are  at  the  present 
time  employed  commercially  on  the  production  of  metals. 
The  C'owles  process  introduced  in  1886  was  much  talked 
of  at  the  time,  and  some  alloys  produced  by  it  were  sold. 
The  great  objection  to  these  productions  was  a  want  of 
uniformity  and  purity  which  could  not  be  avoided,  and 
the  process  was  abandoned.  Quite  lately  similar  tempera- 
tures and  similar  reductions  have  been  attained  by  the 
oxidation  of  aluminum  by  metallic  oxides.  The  reducing 
agent  as  well  as  the  fuel  is  aluminium,  which,  in  a  finely 
divided  state,  is  mixed  with  the  oxide  to  be  reduced,  the  re- 
action is  started  by  a  fuse  imbedded  on  the  mixture,  which 
is  ignited  by  external  means  or  the  oxides  are  thrown  into 
molten  aluminium.  Alloys  containing  chromium  and 
molybdenum  and  other  metals  are  offered  to  the  trade  that 
have  probably  been  produced  by  one  or  other  of  the  last- 
mentioned  processes. 

So  far  I  have  spoken  only  of  metallurgy  as  dealing  with 
the  extraction  of  metals  from  their  ores  into  the  metallic 
form. 

It  is  further  the  business  of  the  metallurgist  to  refine 
and  combine  these  metals  so  as  to  meet  the  requirements 
of  the  constructor. 

Up  to  a  certain  point  the  constructor  was  content  to 
take  metals  an  they  were  produced,  and  arrange  his 
plans  to  utilise  the  properties  of  these,  so  to  speak,  natural 
products,  but  that  is  not  so  to-day.  Twenty-five  years  ago, 
the  engineer  who  was  careful,  required  in  his  specifications 
Low  Moor  Iron,  Corn  Coro  Copper,  Virgin  Spelter,  Cold 
Blast  Iron,  and  so  forth,  to-day  such  specifications  no  longer 
require  the  metal  to  be  derived  from  certain  brands  or 
qualities,  or  to  be  made  by  certain  specified  processes,  but 
explicitly  state  the  properties  that  the  metal  must  possess. 

Steel  plates  or  copper  rods  must  have  certain  specified 
tensile  strengths  and  ductility,  they  must  stand  successfully 
certain  mechanical  tests,  steel  or  copper  wire  for  electrical 
conductors  must  have  also  a  specified  conductivity, 
aluminium  must  be  of  specified  purily  and  so  on.  This  is 
as  it  should  he.  A  direct  stimulus  is  thus  given  to 
metallurgists  to  compete  with  one  another  in  findino-  for 
the  engineer  something  better  than  he  has  been  able  to 
obtain  before. 

Of  course,  there  are  requirements  that  are  not  likely  to 
be  met. 

If  an  engineer  could  command  a  metal  as  strong  as  the 
strongest  steel,  as  light  as  aluminium,  and  incorrodible  as 
gold,  and  moderately  cheap,  what  dreams  could  he  not 
realize.     But  in  striving  to  reach  the  pole,  the  explorer  at 


least  reaches  high   latitudes,  and  real  progress  results  by 
striving  to  attain  the  ideal. 

What  has  been  done  in  this  direction  has  been,  perhaps, 
chiefly  by  means  of  happy-go-lucky  synthetic  experiments, 
often  very  scientifically  conducted,  and  very  intelligently 
worked  out  ;  but  there  are  not  wanting  indications  that  this 
period  is  passing.  It  cannot  entirely  pass  away  until  a  great 
void  in  chemical  science  is  filled.  We  must  first  have  a 
new  chapter  of  chemistry,  dealing  with  the  combinations  of 
the  metals  amongst  themselves  and  with  other  elements, 
and  their  re-actions  with  one-another. 

The  materials  are  accumulating  for  this  chapter,  but 
progress  is  slow  because  the  workers  are  few  and  their 
resources  are  too  small,  and  the  subject  of  extreme 
difficulty. 

One  question  has,  more  than  any  other,  been  asked 
by  practical  metallurgists,  and  the  answer  is  still 
incomplete. 

It  is  shortly  "  What  is  steel  ?  " 

A  portion  of  the  answer  has  long  been  given  by  the 
analyst.  It  is  iron  containing  carbon  in  certain  quantities, 
and  the  steel  maker  by  his  guidance  cs.  a  produce  steel  of 
various  grades  with  more  certainty  than  before.  But  the 
remainder  of  the  answer  involving  the  explanation  of 
hardening  and  tempering  is  still  wanting.  In  the  course  of 
retearehes  to  solve  this  problem,  new  and  unforeseen 
phenomena  have  been  observed,  and  new  means  of  research 
have  been  invented. 

It  has  been  established  chiefly  by  microscopic  investiga- 
tion that  compounds  of  carbon  and  iron  are  readily  formed 
at  higher  temperature  that  are  disassociated  or  pass  into 
other  compounds  as  the  metal  cools,  but  that  time  is  an 
element  in  these  changes,  and  that  by  very  rapid  cooling 
the  changes  are  arrested  or  modified.  The  temperature  at 
which  these  changes  take  place  have  been  established  by 
the  use  of  the  thermo-electric  thermometer,  which  show 
that  they  are  accompanied  like  otber  chemical  changes  by 
heat,  absorption,  or  liberation.  The  whole  forms  a  most 
interesting  study,  but  still  leaves  the  matter  unsettled.  At 
present,  the  scientific  workers  who  have  taken  up  the 
subject  so  far  are  not  agreed  on  the  interpretation  of  these 
results. 

The  same  methods  of  research  which  have  taught  so 
much  in  regard  to  steel  are  applicable  to  the  investigation 
of  the  chamistry  of  metals  in  general,  and  I  think  it  wilt 
be  of  interest  to  you  if  I  briefly  describe  how  these  methods 
are  applied. 

First,  the  thermo-electric  thermometer,  which  we  owe  to 
its  present  form  to  M.  Chatelier,  and  which  Professor 
Roberts  Austen  has  much  improved  as  an  instrument  of 
research  by  making  it  record  its  indications  automatically. 

It  consists  essentially  of  two  parts,  the  couple  and  the 
galvanometer  recording  the  E.M.F.  produced  in  the  circuit 
when  the  couple  is  heated. 

The  couple  is  composed  of  wires,  one  of  an  alloy  of 
rhodium  and  platinum  and  the  other  of  platinum.  These 
are  twisted  together  a  turn  or  two,  and  the  portion  thus 
twisted  together  is  the  couple  by  the  heating  of  which  an 
E.M.F.  is  produced  causing  a  current  of  a  quantity  which 
is  proportional  to  the  temperature  of  the  couple  to  pass 
from  the  wires  of  the  couple  through  the  conductors  and 
the  indicating  galvanometer. 

The  relative  iufusibility  of  the  metals  of  which  these 
wires  are  composed  enables  very  high  temperature  to  be 
indicated. 

The  galvanometer  is  a  reflecting  galvanometer,  and  its 
movements  are  recorded  in  the  usual  way  by  the  movement 
of  a  reflected  ray  of  light  on  a  divided  scale. 

The  instrument  is  calibrated  by  comparing  the  indication 
given  when  the  couple  is  immersed  consecutively  in  a 
series  of  molten  substances,  the  melting  points  of  which 
are  known  and  which  are  allowed  to  cool.  The  point  of 
the  scale  at  which  the  spot  of  light  becomes  stationary, 
corresponding  with  the  known  freezing  point  of  the  test 
substances.  The  spot  of  light  remains  stationary  until 
freezing  is  completed  and  the  temperature  begins  to  fall, 
then  it  commences  again  to  travel  to  zero. 

Another  pyrometer  which  is  perhaps  preferable  where  it 
can   be  applied  is  also  electric.      In  this  case  there   is   a 
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complete  metallic  circuit  iD  one  part  of  which  is  au  indica- 
ting gahranometric  arrangement,  and  in  another  a  standard 
galvanic  cell,  one  portion  of  the  circuit  consists  of  a  small 
coil  of  platinum  wire,  the  coils  of  which  are  carefully 
insulated,  enclosed  in  a  platinum  envelope.  If  the  platinum 
envelope  is  heated,  thus  beating  the  platinum  coil,  the 
resistance  of  tie-  coil  is  increased,  so  thai  if  the  galvano- 
metric  arrangement  indicates  zero  at  the  ordinan  tem- 
perature, a  relatively  higher  temperature  will  be  indicated 
by  a  change  of  position  of  the  indicator,  This  i-  the 
principle  of  the  pyrometer  employed  bj  Messrs.  Haycock 
and  Neville  in  the  1  -  on  the  p  o\ 

'Ih.'  ordinary  glass  and  mercurj  thermometer  has  been 
improved  so  thai  ii  i-  now  possible  to  gel  one  graduated  to 
indicate  temperatures  up  t"  1,000    I  . 

The  other  instrument  of  research  to  which  I  referred  is 
the  microscope. 

The  polished  surface  of  a  piece  of  metal  i-  never  uniform 
The  want  .if  uniformity  is  often  to  -  perceptible 

by  tin'  eye  unaided  bj  the   n  for  instance,  if  the 

.surface  of  a  piece  of  cast  zinc  he  polished  and  examined  by 
oblique  light  which  is   incident  at  tin-  •  on  all 

parts,  the  eye  will  detect  that  some  parts  reflect  a  greater 
amount  ol  light  than  others.  If  the  surface  is  then 
examined,  a  magnifyin  100  diameters 

it  »ill  h.-  found  tin-  light  reflected  to  the  eye  proceeds 
from  a  number  of  reflecting  Burfacos  of  great  minuteness, 
and  within  definite  areas  of  irregular  polygonal  shape  the 
amount  of  reflection  is  uniform,  but  is  more  or  less  in  the 
■  ni  ureas. 

This  phenomenon  is  a  common  one  1 Dg  metals,  and 

it  has  been    proposed    to    call   the  areas   cells,  a    convenient 

term. 

The  reflecting  point-  are   due    te  the  fundamental  erystal- 

lim    structure  of  tl ital,  which   requires   objectives  of 

very  high  power  for  its  re-soli 

A  pure  metal  is  cot  tposed  of  minute  crystals,  but  as  we 
augement  of  these  crystals  varies  in  the 
different  cells. 

If  the   surface   of    a    metal    Bhowing   this    structure   is 

I    by    a    liquid    which     attacks     and    dissolves    it,    it 

,1-111  between 
the  different   -mi.  minute  crystals  on   which 

ar,,, mil  the  mrfaccs  are  roughened,  and  in  addition,  there 

i-  the  sa antagonism  between  the  cells  ;  and  the  surfaces 

oi  these  are  not  equalrj  dissolvi  which  the  dividing 

line-  between  the  cells  are  the  pan-  most  energetically 
attacked. 

The  metallurgist  does  not  always  deal  with  pure  metals, 
and  n  metal  which  contains  other  metals  usually  presents 
distinct  indications  on  its  polished  and  etched  Burface, 

For  instance,  the  drawing  No.  I  represents  with  accuracy 

the  appearance  presented  by  the  polished  surf >fa  piece 

of  zinc,  which  contains  5  per    cent,  of  iron  when  examined 


parts  are  pure  zinc.  The  black  parts  are  harder  and  have 
not  been  so  much  abraded  in  the  process  of  polishing. 
These  parts  consi-t  of  an  alloy  of  iron  and  zinc.  Pore  zinc 
Heated  in  this  way  .-hows  none  of  these  reflecting  -pots,  bat 
even  so  small  a  quantity  of  iron  as  ~-~  part  can  be 
detected  by  isolated  black  spots. 

It  is  these  iron  zinc  ery-tals  that  cause  the  peculiar 
roughening  of  the  facet-  that  is  a  sure  sign  to  the  practised 
eye  that  ztnc  contains  iron. 

The  drawing  No.  '_'  shows  the  appearance  presented  by 
the  etched  surface  of  copper  containing  •:!.">  per  cent,  bis- 
muth. The  copper  has  crystallized  out  forming  the  cells  ; 
the  bismuth  with  some  copper  surrounds  these  cells. 

81*.  L>. 


bj  a  low  p,.v  1  ii,  -m  line  has  ii,,t  been  •  toned 

way.     In  tin-  case  the  surface  of  ili,    metal  was 

ed  bj  oblique  light  j  the  bright  part  oi  the  picture  is 

trhen  thi    urfacc  «  is  ton  bened  by  the  polishing.     These 


Copper   and    zinc    are  often    said  to  alloy  together  in   all 

proportions,  which  is  only  true  to  the  extent  that   when 

molten   mixture-  of  copper  and  zinc  in    all   proportions  can 
exist    without    separation    into  portions   of  different 
gravity.     When  such  a  molten  mixture  solidities  the  resul- 
tant solid  is  a  meohanical  mixture  of  chemical  compounds 
of  zinc  a  nl  copper  with  it  may  he  copper  or  zinc. 

A-  an  illustration,]  'Ir.i «  your  attention  to  thi'  drawing 
No.  3,  which  shows  the  appearand-  of  a  surface  of  a  -eelion 
of  a  casting  containing  :;  part-  of  copper  and  ^  parts  of  zinc. 


\fti-r  polishit  ing  by  nitric  acid,  two  constituents 

ate  plain!}  shown  under  the  microscope,  each  of  whi 

com] II  I  0    CO]  per  and  zinc. 

I  hope  whit   I  have  -aid  will   enable  those  of  Nou  who  are 

not  at  present  familiar  with  these  matters,  to  follow  me 
while  I  -a\  a  tin  words  on  recent  investigations  il  o  tin 
structure  ami  chemistry  of  metals  and  alloys. 

1  long  been  recognised  that  mi  tali  appear  to  unite 

with  One  another  in    all    proportions,  and    1    quote    from  the 

1  1-  of  (  hcmistiw,"  by  'turner,  the  seventh  edition,  by 

Liebig  and  Gregory,  published  in  1842,  in  what  follows: — 

"  It  i-  cei-iaiii.  however,  that  metal-  have  a  tendeUi  v  to 
eon  1 1 ■  in  iletiniie  pi..pi,iiion.  lor  several  atomic  compounds 
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of  this  class  occur  native.  The  crystallised  amalgam  of 
silver,  for  example,  is  composed,  according  to  the  analysis 
of  Klaproth,  of  64  parts  of  mercury  and  36  of  silver, 
numbers  which  are  so  nearly  in  the  ratio  of  202  to  108  that 
the  amalgam  may  be  inferred  to  contain  one  eq.  of  each 
of  its  elements.  It  is  indeed  possible  that  the  variety  of 
proportion  in  alloys  is  rather  apparent  than  real,  arising 
from  the  mixture  of  a  few  definite  compounds  with  each 
other  or  -with  uucombined  metal,  an  opinion  not  only 
suggested  by  the  mode  in  which  alloys  are  prepared, 
hut  id  some  measure  supported  by  observation.  Thus,  on 
adding  successive  small  quantities  of  silver  to  mercury,  a 
great  variety  of  fluid  amalgams  are  apparently  produced, 
but  in  reality  the  chief,  if  not  the  sole,  compound  is  a  solid 
amalgam,  which  is  merely  diffused  through  the  fluid  mass 
and  may  be  separated  by  pressing  the  liquid  mercury 
through  a  piece  of  thick  leather.  This  view  is  strengthened 
by  some  late  experiments  by  Rudberg.  He  finds  that 
variable  mixtures  of  metals  in  cooling  after  fusion  have 
generally  two  periods  when  the  thermometer  is  stationary. 
In  alloys  of  lead  and  tin  one  of  these  points  is  uniformly 
368°  for  all  mixtures,  while  the  other  point  varies  according 
as  one. or  the  other  metal  is  predominant,  and  is  near  the 
fusing  point  of  the  predominating  metal.  From  this  it  is 
inferred  that  the  latter  point  is  caused  by  the  congelation 
of  the  predominating  metal  and  the  constant  point  is  the 
congealing  temperature  of  an  alloy  of  uniform  composition 
present  in  all  the  mixtures.  This  alloy  is  composed  of 
3  lbs.  of  tin  and  one  equivalent  of  lead,  its  congealing  point 
being  368°." 

The  writer  of  the  text  book  thus  left  the  question  in  sus- 
pense in  1842, and  little  was  done  to  take  the  matter  further 
till  within  the  last  few  years.  I  ought  here  to  mention  with 
the  greatest  appreciation  the  debt  which  metallurgists  owe 
to  the  Institution  of  Mechanical  Engineers  in  regard  to  this 
subject.  In  1890  the  .Society  appointed  an  Alloys  Research 
Committee,  which,  with  1'rof.  Roberts  Austen  as  its  metal- 
lurgist and  reporter,  has  been  engaged  on  the  investigation 
of  alloys  in  a  systematic  manner,  and  has  compelled  the 
attention  of  those  interested  in  such  subjects  by  the  sug- 
gestiveness  of  the  facts  ascertained  and  of  the  conclusions 
arrived  at.  Unfortunately  the  Committee  has  not,  up  to 
the  present,  published  any  observations  made  by  the  micro- 
scope, but  has  drawn  its  conclusions  without  reference  to  the 
revelations  of  that  powerful  instrument  of  research. 

Comparing  the  examination  of  alloys  with  that  of  mix- 
tures of  ordinary  organic  or  inorganic  substances,  the 
difficulties  become  at  once  apparent.  Such  substances  are 
separated  by  crystallisation  from  solution,  by  distillation, 
and  in  other  ways,  and  when  separated  they  can  be  further 
purified  for  the  exact  determination  of  their  physical 
properties  and  chemical  reactions. 

All  these  operations  are  extremely  difficult  in  relation  to 
some  alloys  and  impossible  with  regard  to  others. 

Often,  or  perhaps  usually,  what  corresponds  to  a  solvent 
is  the  least  fusible,  and  during  solidification  the  dissolved 
substance  finds  its  place  in  the  spaces  between  the  crystals 
or  cells  of  the  solvent.  It  has  been  attempted  to  treat  a 
partially  cooled  alloy,  and  after  solidification  of  the  solvent 
to  remove,  by  squeezing  out  in  a  press,  the  liquid  remainder, 
like  oil  is  squeezed  out  of  cotton  seed.  There  is  promise  in 
this  mode  of  research,  but  he  who  takes  it  up  will  find  he 
has  a  difficult  piece  of  work  to  carry  out. 

Sometimes  the  crystallised  solvent  is  so  much  lighter 
than  that  it  holds  in  solution  that  as  it  separates  it  rises 
from  it.     This  is  the  case  with  lead  containing  antimony. 

Mr.  Stead,  who  investigated  the  matter,  found  that  if, 
for  instance,  he  took  a  molten  mixture  of  lead  and 
antimony,  say  70  parts  lead  and  30  parts  antimony  and 
cooled  it  slowly,  that  first  pure  antimony  crystallised  out 
and  rose  to  the  top  of  the  cooling  mass,  leaving  a  remainder 
which  contained  12 '7  per  cent,  of  antimony,  and  that 
whether  the  lead  or  the  antimony  was  increased  or 
diminished,  the  composition  of  the  alloy  remained  the  same, 
less  or  more  antimony  separating. 

Somewhat  exceptional  cases,  of  which  this  is  one,  enable 
one  by  analogy  to  more  readilv  understand  cases  of  more 
difficulty. 


For  comparison  I  will  take  a  parallel  case,  but  one  in 
which  the  physical  conditions  made  it  hopeless  to  separate 
the  solvent  from  the  dissolved  substance  mechanically. 

A  mixture  of  copper  and  silver  in  which  the  silver  is  in 
excess — for  instance,  10  copper  00  silver — is  found  to  con- 
sist when  cold  of  a  mechanical  mixture  of  silver  and  a 
compound  of  silver  and  copper.  The  freeing  point  of  the 
silver  holding  the  alioy  in  solution  is  about  875°  C.  Pure 
silver  separated  until  the  temperature  falls  to  700°,  the 
remainder  which  has  the  con  position  72  silver,  28  copper 
crystallises  at  that  temperature,  but  there  is  no  separation 
in  miss  on  account  of  difference  of  specific  gravity,  the 
densities  of  silver  and  of  the  silver  copper  alloy  being  so 
nearly  the  same. 

Silver  is  crystallised  as  the  temperature  falls  until,  it 
reaches  the  point  at  which  the  remainder  also  solidifies.  It 
would  be  hopeless,  therefore,  to  attempt  to  separate  the 
silver  from  the  remaindei  by  the  compression  method. 

M.  Charpy  lias  shown  thac  Mr.  Stead's  lead  antimony 
residue  is  a  mechanical  mixture  of  the  two  metals,  and 
M.  Chatelier  proves  that  the  residue  of  72  silver  and  28 
copper  is  also  a  mechanical  mixture.  All  such  residual 
mechanical  mixtures  or  alloys — for  they  are  not  always 
mixtures — whatever  may  be  their  composition,  are  called 
eutectic  alloys,  a  term  which  it  is  difficult  accurately  to 
define  but  which  it  is  convenient  to  use. 

It  is  not  my  purpose  to  give  you  an  exposition  of  a 
theory  of  alloys  but  to  submit  to  you  some  examples 
to  illustrate  the  course  research  is  taking  and  the  nature  of 
the  conclusions  arrived  at. 

I  will  refer  again  to  my  drawing  showing  the  micro- 
scopic structure  of  a  casting  containing  3  parts  copper 
and  2  parts  zinc.  The  two  constituents  shown  are 
respectively  solvent  and  eutectic.  In  each  case  we  cannot 
doubt  that  they  consist  wholly  of  copper  and  zinc,  as  there 
are  no  other  elements  present ;  the  yellow,  the  portion  least 
attached  by  the  acid,  being  that  which  separates  first  (the 
solvent)  and  the  other  the  eutectic. 

When  the  homogeneous  mixture  cools  from  a  state  of 
fusion,  freezing  commences  at  about  885D  and  is  completed 
at  about  870.  The  temperature  falls  gradually  between 
those  two  points  and  much  more  slowly  than  during  either 
the  period  of  cooling  down  to  885°  or  the  subsequent 
cooling  after  solidification,  owing  to  the  evolution  of  the 
latest  heat  of  fusion.  At  8So°  the  solvent  compound  of 
copper  and  zinc  commences  to  freeze  out,  and  at  a  certain 
lower  temperature  the  eutectic  solidifies,  losing  its  latent 
heat. 

As  a  result  there  is  a  solid  mass  in  which  the  two  alloys 
are  alternated  with  one  another  in  laminae. 

The  drawing  Xo.  3  is  of  a  portion  of  a  section  at  right 
angles  to  the  cooling  direction  j  the  diameter  of  the  circle 
drawn  is  yi^  in. ;  the  lamina;  are  about  50  in  that  distance 
each  being  more  or  less  .0'00  in.  in  width.  Roughly  speaking 
the  surfaces  occupied  by  the  two  constituents  are  equal.  On 
the  left  of  the  drawing  the  width  of  the  lamina;  is  greater. 
This  is  because  there  the  laminae  lie  more  nearly  parallel  to 
the  plane  of  the  section  and  are  cut  obliquely,  on  the 
right  side  the)'  are  cut  at  light  angles.  It  is  to  be  noticed 
that  the  yellow  is  continuous,  whilst  the   darker  is  not. 

When  the  etched  surface  of  the  three-alloy  is  examined 
without  magnification  some  slight  irregularities  of  the  sur- 
face can  be  detected  ;  but  not  the  development  of  cells  in 
the  remarkable  way  shown  by  the  next  alloy,  also  of  copper 
and  zinc. 

The  illustration,  No.  4,  shows  the  appearance  by  oblique 
illumination  of  a  polished  and  etched  surface  of  a  casting 
containing  J2  per  cent,  copper  and  48  per  cent.  zinc.  The 
diameter  of  the  circle  enclosing  the  portion  drawn  is 
£  in.  The  development  of  cells  is  very  marked  and  is 
rendered  specially  distinct  by  the  various  colours  of  the 
different  cells.  Some  are  yellow,  some  of  various  shades  of 
green,  while  others  are  red,  purple  and  grey.  A  further 
microscopic  examination  shows  the  cause  of  this  brilliaut 
colouring,  none  of  the  colours  being  the  real  colour  of  the 
alloy — a  brown  grey. 

In  the  further  microscopic  examination  an  arrangement 
is  employed  which   is  sufficiently  uncommon  to  be  worth  a 
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word  or  two  of  description.  In  the  previous  case  the  micro- 
scopic examination  tu  nude  with  objectives  whose 
working  distance  allowed  of  the  us.-  of  oblique  illumination, 
l.ut  -uch  objectives  are  not  sufficient  in  any  degn  e  ") 
resolve  the  structure  of  the  surface  of  this  metal,  and  the 

second  dntwins  shows  the  structure  of  < of  the  preen 

areas  as  seen  by  a  -fa  in.  oil  immersion  objective  of  X.A. 
1  ••_••.. 

Fig.  4. 


The  reflector  i-  one  of  great  simplicity,  but  cannot  be 

employed  in  ordinary  workwith  covered  objects  and  with 

non-immersion   leu  iseof  the  reflection   from   the 

cover  glass.    The  metallic  surfaces  I  jpeak  of  are  examined 

vertical  teflei  toi  is  mosl  efficii  nl 

li  consists  of  a  short  tube  inserted  between  the  objective 
;it„i  thi  tub  "i  the  microscope,  On  one  Bide  is  a  hole 
through  whii  :  f  light  is  thrown  on  to  the  reflector, 

a  circular  disc  of  transparent  glass   inclined  at  an  angle 

of  IS    t"  the  axi-  of   the  tube  of  the  micro pe.        \ 

portion  of  the  beam  is  reflected  down  to  the  objective  and 
condensed  on  thi  surface  under  examination  by  the  objective 
itself,  rhe  b  »m  of  light  after  modification  by  the  surface  is 
ed  through  theobjective  end  visualised  by  the  eye- 
I         as  usual. 

When  nl I  the  cells  of  the  alloy  shown  on  Fig.  4   is 

examined  b\  the  microscope,  using  vertical  illumination 
and  a  T'3  in.  oil    immersion  lens    Ine  -■■  tents  the 

ihown  in  drawing  No.  5.  It  becomes  apparent 
that  the  colour  which  is  to  be  seen  no  longer,  1-  produced 
ised  by  the  snrface  being  striated. 
The  stria)  being  the  edge  of  lamfnai  which  are  developed  bj 
the  etching.    The  resolving  power  of  the  objective  naedu 

verj    great    but    it    is    not    sufficient    to   show    any    further 

strut  1 


1   wish  you  to  1— li—  how  great  the  magnification  is. 
The  diameter    nl    the   dreto    w  this  drawing   is  8 

i,,,.      The  actual  diameter  of  the  port f   the  surface 

1  i>   ,,nU  ■   little  more   than  ,.-.'-,  in.  diameter.     N11 


I    .iitual    maineier    hi    iin    i'h in- 'ii  "i     "i«     hi 

:,u  a  little  more  than  ,,,',,,.,  in.  diameter, 
structure  beyond  thai  shown  waadistinctlj  visible. 


We  may  judge  what  is  probably  the  kind  of  structure 
that  would  become  visible  by  more  complete  resolution  by 
taking  for  comparison  another  alloy  of  copper  and  zinc 
which  also  shows  a  cellular  and  minutely  striated  structure 
on  a  polished  ami  etched  snrface.  The  three  drawings,  Nba. 
6,  7,  and  8,  represent  the  appearance  when  examined  in  the 


same  way  as  No  .'•  of  the  polished  and  etched  surface  of  an 
alloy  of  Sti  parts  of  copper  and  -J0  parts  of  /inc.  Here,  the 
structure  being  less  minute,  is  n  ore  completely  resolve!  and 

Fig. :. 


it  is  apparent  that  the  stti;c  of  the  surface  arc   the  olg f 

lamina?  with  B  tabular  crystallisation. 

Facts    lik,     then  room  to   doubt  that    the  true 

vie«  to  take  of  a  solid  metal  is  not,  as  has  sometimes  been 
imagined,  that  of  a  homogeneous  mass  holding  distributed 
about  it  in    atomic  solution   what    other  metal    "i    metals   it 
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may  contain,  but  rather  of  a  mass  composed  of  metals  or 
definite  metallic  compounds  mechanically  mixed. 

The  microscope  and  pyrometer  are  making  this  truth 
apparent,  and  a  whole  regiment  of  known  facts  are  being 
explained  by  their  means. 

A  few  years  ago  it  was  customary  among  writers  on  the 
subject  of  metals  and  alloys  to  hold  in  reserve  as  a  means 
of  explaining  the  unexplainable  a  convenient  theory  of 
allotropy,  but  little  is  now  heard  of  this. 

I  do  not  know  any  well  proved  case  of  allotropy  among 
metals. 

I  have  endeavoured  in  the  short  time  at  my  disposal  to 
touch  upon  many  parts  of  our  interesting  subject,  and  X 
want  to  leave  with  you  the  knowledge  that  metallurgy  is 
active  and  progressive,  both  as  an  art  and  as  a  science.  It 
has  adapted  to  its  requirements  all  the  highest  products  of 
mechanical  skill  and  m  return  is  striving  to  give  to  the 
mechanic  improved  materials  for  his  constructions.  It  has 
been  a  reproach  in  the  mouths  of  some  chemists  that 
metallurgists  did  little  to  advance  that  part  of  the  science 
of  chemistry  that  lay  in  their  province.  However  justified 
that  may  have  been  in  the  past  it  is  not  so  at  present,  and 
chemists  may  with  confidence  expect  that  the  first  few 
years  of  the  20th  century  will  bring  us  the  elucidation  of 
the  chemistry  of  metals. 

$.t\n  Bovk  £>tttion, 

Meetimj  held  at  the  ('allege  of  Pharmacy, 
on  Friday,  October  21s/,  1898. 


MR.    THOS.    J.    PARKHR    IN    THE    CHAIR. 


NOTES  UPON  ASPHALTS  AND  ASPHALTUM. 

BY  S.   P.   PEOKHAM. 

When  I  prepared  the  paper,  read  before  this  Society  on  the 
evening  of  Friday,  April  22nd,  1898,  I  had  not  seen  the 
paper  that  was  read  November  19th, 1897,  (this  Journal  1898, 
13 — 32;  by  Mr.  Clifford  Richardson.  There  was  little  in  his 
paper  that  would  have  led  me  to  modify  my  views  as 
expressed  in  my  paper,  but  the  careful  perusal  which  I  have 
since  given  it  would  have  led  me  to  add  to  my  paper  several 
statements  which  the  subject-matter,  as  discussed  bv  Mr. 
Richardson,  has  suggested.  I  shall  therefore  embody  them 
iu  the  review  of  his  latest  treatment  of  the  subject  which  I 
herein  propose  to  give. 

Mr.  Richardson  has  practically  invited  a  review  of  his 
work  upon  Trinidad  pitch  since  1890,  as  he  refers  to  and 
includes  his  report  of  1892,  and  incidentally  his  work  lead- 
ing up  to  it.  His  last  paper  he  so  systematically  arranged 
and  divided  under  appropriate  sections  that  the  task  of  the 
reviewer  is  made  easy  by  reference  to  the  headings  of  these 
sections. 

The  sections  entitled  "  Introduction  "  and  the  "  Trinidad 
Asphalt  Deposits,"  simply  restate  the  subject.  The  "  Form 
of  the  Lake  Deposits,"  introduces  new  matter,  relating  to 
the  extent  of  the  deposit,  of  great  interest.  The  last 
paragraph  of  this  section,  however,  is  not  at  all  clear.  He 
says  :  "The  surface  of  the  lake,  it  is  very  evident  even  from 
a  very  casual  examination,  is  lower  to-day  than  some  years 
ago,  and  the  deposit  now  seems  to  occupy  a  shallow 
depression."  What  does  he  mean  by  shallow?  He  has 
just  shown  that  it  is  over  135  ft.  deep  and  really  of 
unknown  depth.  Continuing:  "This  fall  is  due  to  the 
removal  of  the  crude  pitch  for  shipment,  which  has  reached 
over  a  million  tons.  From  the  difference  iu  level  of  the 
surface  of  the  lake  between  any  two  years,  and  from  the 
amount  of  pitch  removed,  it  is  easy  to  calculate  how  many 
tons  of  it  correspond  to  a  fall  of  an  inch  or  a  foot.  From 
the  latter  figures,  it  appears  that  the  lake  should  have  fallen 
many  more  feet  than  it  has  in  the  last  30  ;  years  and  from 
a  comparison  of  the  results  of  the  first  and  second  calculation 
extending  over  three  periods  and  three  sets  of  levels,  there 
is  no  doubt  that  there  must  be  an  influx  of  fresh  pitch  at 
the  "soft   spot,"  which  in   the  periods  between    1893   and 


1896  amounted  to  an  average  of  from  20,000  to  18,000  tons 
per  year." 

The  lake,  for  the  most  part,  is  surrounded  by  an 
escarpment,  except  where  this  rim  or  escarpment  has  been 
broken  down  on  the  north-east  side,  for  a  distance  of 
perhaps  100  ft.,  by  the  outflow  of  pitch  to  the  sea.  The 
surface  of  this  outflow  extends  from  the  centre  of  the  lake 
to  the  sea  in  an  unbroken  incline.  Walking  up  this  incline, 
which  outside  the  lake  is  quite  sharp,  as  the  edge  of  the  lake' 
is  approached  it  suddenly  changes  to  almost  a  level ;  but 
the  fact  that  the  centre  of  the  lake  is  higher  than  its  edn-e 
is  perfectly  apparent  to  the  eye  and  was  the  first  feature  "to 
attract  my  attention  as  I  walked  on  to  the  lake.  I  next 
noticed  with  surprise  that  there  was  no  evidence  that  the 
pitch  had  recently  receded  from  the  escarpment  at  its  edge. 
The  pitch  appeared  to  have  fallen  some  2  or  3  ft.  when 
the  outflow  took  place,  but  there  was  no  evidence  that  the 
outflow  had  been  a  recent  occurence. 

One  million  tons  represents  an  enormous  volume.  When 
extended  over  30  years  it  amounts  to  33,333^  tons  a 
year.  The  specific  gravity  of  the  pitch  is  about  1-45. 
Roughly,  this  may  be  estimated  at  a  cubic  yard  to  the  ton, 
and  1,000,000  tons  over  IU  acres  at  6  ft.  in  depth. 
There  is  no  evidence  of  any  such  removal ;  in  fact,  if  the 
present  level  of  the  lake  were  raised  6  ft.  the  pitch  would 
overflow  the  rim  for  nearly  its  entire  circumference.  It  is 
not  necessary  to  assume  that  there  is  an  inflow  equal,  or 
rearly  equal,  to  the  amount  removed.  The  lake  is  not  filled 
with  a  fluid  or  a  substance  of  a  uniform  consistence.  There 
seems  to  be  no  room  to  doubt  that  the  material  at  the  centre 
of  the  lake  has  gradually  become  more  dense  during  the 
last  30-50  years.  This  fact  can  be  explained  without  predi- 
cating the  addition  of  a  pound  of  bitumen.  The  enormous 
mass  of  1,000,000  tons  has  all  been  removed  from  nearly 
the  same  portion  of  the  lake  surface,  around  an  annular 
space  enclosed  by  the  loop  of  the  tramway.  If  the  level  of 
the  pitch  did  not  practically  adjust  itself  almost  as  rapidly 
as  the  pitch  is  removed,  there  would  be  an  annular  depression 
on  both  sides  of  the  tramway,  with  the  centre,  the  tramway 
and  the  external  ring  next  the  circumference  of  the  lake  at 
higher  levels.  Such  is  not  the  case.  The  surface  slopes  up 
from  the  circumference  to  the  centre  at  a  small  angle,  and 
as  the  pitch  at  the  centre  becomes  harder  it  offers  a  greater 
resistance  to  the  rising  gas  and  the  proportion  of  gas 
increases  j  consequently  the  mass  of  the  pitch  does  not 
appear  to  be  changed  in  volume  by  removals,  as  the  excavated 
portions  soon  fill  from  below.  This  movement  can  only  be 
explained  by  supposing  a  movement  of  pitch  from  the  annular 
space  outside  the  tramway  toward  the  soft  spot  in  the 
centre,  and  that  the  rising  gas  expands  under  decreased 
pressure  sufficiently  to  create  an  equilibrium,  in  which  the 
soft  portion  near  the  centre  is  gradually  mingled  with  the 
harder  pitch  flowing  into  it.  If  an  appreciable  change  of 
level  had  occurred  in  the  lake,  the  surface  would  descend 
toward  the  centre  from  the  level  of  the  outflow,  and  the  line 
across  the  outflow,  instead  of  being  nearly  level,  as  at  present, 
would  inevitably  represent  some  sort  cf  a  curve.  The  eon- 
elusion  is,  therefore,  that  the  whole  mass  of  pitch,  from  the 
centre  of  the  lake  to  the  sea,  is  in  a  state  of  unstable  equilibrium 
that  is  constantly  adjusting  itself  to  conditions  that  are  in  a 
state  of  perpetual  change,  in  consequence  of  two  causes  o 
movement — the  outflow  to  the  sea  and  the  removals. 

The  successive  adjustment  of  equilibrium  to  conditions 
that  change  with  every  removal  of  pitch  must  go  on  until 
the  gas  pressure  becomes  stable,  and  no  lateral  movement 
takes  place  from  the  circumference  towards  the  centre. 
When  this  condition  is  reached  the  centre  of  the  lake  will 
cease  to  exhibit  a  soft  .^pot,  and  the  surface  of  the  lake  will 
fall  and  become,  in  all  probability,  depressed  at  the  centre. 

Under  "  Movement  of  the  lake  surface  "  some  very  inter- 
esting facts  are  stated  that  show  the  remarkable  instability 
of  the  lake  surface. 

Under  the  section  "Proximate  composition  of  Trinidad 
asphalt  "  the  work  done  by  Miss  Linton,  in  which  she 
showed  that  volatile  oils  as  well  as  water  are  expelled  from 
crude  Trinidad  pitch  at  a  temperature  of  100°  C,  is  fully 
confirmed. 

It  is  proper  to  say  here  that  Mr.  Richardson's  paper 
constantly    changes   the    point   of    view   upon    which    the 
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I-  ;    that    is    to    -ay,   the    commercial, 
technical,  and  scientific  aspecl  rabject  ace  mingled 

i  in  a  constant!}  shifting,  kaleidoscopic  movement, 
that  renders  a  clear  comprehension  of  the  subject  somewhat 
difficult. 

Mr.  Richardson  states  that  Trinidad  pitch,  a-   it 
hi  the  lake,  in  an  emulsion,  nrh  i  h  is  to  -a_< ,  that  the  bitumen 
being  insoluble  in  water  is  mechanically  mingled  with  il   to 
formal  e  in  consistence.     If  a  piece  of 

thiscA.  in  the  sun  the  bitumen  will  melt  in 

a  film  and  form  a  sort  of  sack,  in  which  the  imperfectly  dried 
pitch  will  be  held  in  a  more  or  less  wet  condition.     If  the 
ii  i-  dried  in  tin-  shade,  more  of  the  water 
v.  ,11  l„    expelled,  bul  there  will   still  remain  mere  or  less 

hat  i-  entangled  in  the  gas  bubbles  and  other 

of  the  partially  melted  pitch,  thai  under  ordinary  idilious 

«ill  Mav  there  for  years,     tit'  course,   when  the  | 
completely  broken  up  and  tin-  water  all  expelled,  a  perfectly 

»der  remains.      There   i-  bo  osmosis  because  the 

mixture  i-  originally  banical,  as  all  emulsions  must  be, 

and  nol  lural;  hence,  what  Mr.  I  ichardson 

by  •■  cell  «all  of  bitumen  "  i-  not  dear,  neither  i-  the 
(■lenient "of  novelty  acknowledged  bj  tin  Patent  Office.  The 
in  the  thing  it-ell.  which  is  perfectly  unique  ; 
that  i-'  aii  emulsion  of  bitumen,  water,  and  gas,  containing 
a  large  percentage  of  mineral  -alt-  and  humus,  \\ 
dried  out   aftei    !  msand    other 

things  if  exposed  t"  damp  air  the  hygroscopic  salts  and 
humus  absorb  water.    The  pulverised  ami  dry  pitch  can  be 

mulsified  with  water  if  the  temperature  i-  kept  so 
Ion  that  thi  bitumen  I-  not  melt,  d, 

The  exacl  d  ol  the  last  paragraph  of  this  Bection, 

which  i ■•in t.  a  tii  the  samples  collected   bj  Mr.  Henry,  is  not 

I,   it   mi.  i  statement  of  the 

i  in  which   Mr.   Henri   selected    bis    specimens,   to 

ois,  redil   nil    otbi  I    specimen!   nol    collected    in   thi 

i  in  mi  Belt  fur  instance  ?     The  foci 

of  the  ca-e  is,  a  pi  r-im  can  collect  anything  he  p]i  ,i-, ■-  from 

the  iii  trlj  pore  humus  with  very  little  pitch,  to 

pure  pitch  with  very  little  humus,  I  wen)  there  to 
secure  specimens  of  commercial  lake  pitch,  and  the  live 
specimens  of  thai  material  secured  by  me  were  masses  thai 
wen  dog  up  to  be  thrown  into  the  nam  cars,  and  were  taken 
from  under  the  bet  of  the  negroes  who  were  digging  the 
pitch.     The  whole  mass  of  the   pitch   in  that   pari    ol   the 

lake   Irom   which   the   cot Tcial    pilch   i-   taken,  i-    in    a 

eonatani  state  of  slow  ebullition  from  the  escape  of  gas. 
There  is  no  doubt  this  movement  proceeds  from  the  very 
bottom  at  an  unknown  depth.  Pitch  that  is  at  the  top  to- 
da\  is  in  time  at  the  bottom,  as  an  effect  ol  this  incessant 
movement  ;  hence,  like  a  well-kneaded  batch  of  dough, 
there  is  general  uniformity  in  the  entire  mass,  for,  without 
doubt,  tin  kneading  ha-  been  going  on  lor  centuries, 

The  method  qf  Analytit. 

I      drying  in  vacuo  ovei   sulphuric  acid  i-  entirely  Un- 
as Mr,   Blchardson't   experiments  -how  that  in 
dry  an  100  per  cent,  ol  the  water  islosl   in  24  hours      I 
Ino  appro  ii  in,  iii  the  solvent  proper- 

of  different  samples  of  naphtha  of  7  1   and  upwat 
they  are  dried  bj  washing  with  oil  of  vitriol  and  distilling 
witii  stents.  I'vei  lime.    The  naphtha  should  he  kept  in  well- 
stoppered  bottles.     Wei   oaphthi  I  the  soluble  salts 
in  ih.  pitch  as  well  a-  the  bitumen.     I  never  use  bisulphide 
of  carbon.     It   i-  verj   volatile;  it  i-  very  unwholi 
inhale;    it    is   "-cry   difficult    to   obtain  pure.      It    require* 
several  distillatio                               to  free  it  from  dissc 
sulphur,  and  if  an  attempt  is  madi    t"  free  it   from  Bulphur 
bi  agitation  with  met                       b  en   recommended,  the 
method  will  be  found  troublesome,  expensive,  and  unsatis 
factory.      Besides,  a-    Mi.    liichardson    admitted    in    bis 
moiiy  at  the  Peoria  trial,  bisulpb  bon  is  not  a 
,  ompli  b    "I'  nt  tot  the  bitumen  ol    Pi  i' 

i  mj  '  'i"  i  ii  i  ci    H  is  m  ■  I    less  difficult  to  ol 
and  ohlorof  inn  than  it    s  to  obtaii 

in.      C'oniini 

p,  i.  ui  ni  them.     1  loin  im  experi •  thi 

all  sold  with  all  th.  water  they  will  hoi, l. 


Having  provided  dry  naphtha,  spirits  of  turpentine,  ami 
chloroform,  1  prefer  to  use  them  rather  than  the  naphtha 
and  hisulphide  of  carhon  for  th.-  added  reason,  that  the  use 
of  the  three  solvents  shows  differences  that  are  not  re- 
vealed by  two,  that  is  to  say,  that  BS  a  general  method 
of  analysis  applied  to  all  solid  bitumens,  the  use  of  three 
solvents  furnishes  a  more  complete  analytical  process  than 
the  use  of  two. 

Bitumen  soluble  in  Naphtha. 

Mr.  Bichardson  says, " In  my  report  of  1893  1  showed 
that  between  tin-  refined  products  of  that  pitch  from  the 

Trinidad   Lake   and   that    from   deposits    outside,  known  as 
land  asphalt,  a  decided  difference  could  he  detected  in  the 

relative  amount  of  their  total  bitumen  soluble  in 
naphtha."  Referring  to  this  report  of  18il2,  it  is  found  that 
in  the  refined  specimen-  of  lake  a-phalt  is  included  -oft 
il  ;  and  five  out  of  fourteen  of  the  samples  ranging  at 
4ii  per  cent,  and  upward-  were  doubtless  oiled  in  the  kettle. 
<  It  the  land  refined,  -oil,  chocolate  pitch,  iron  pitch,  the  cargo 
of  the  Teneriffe,  all  of  which  are  not  commercial  article-, 
are  included  in  a  li-l  of  which  nearly  all  are  unusually  low. 
Ii  i-  difficult  to  understand  why  the  rubbish  of  the  deposit 
should  he  included  in  one  list  and  not  In  the  oilier,  or 
perhaps,  why  it   should  be  mentioned  at  all.     In  this  report 

he  says,  further,  "It  is  apparent,  therefore,  thai  in  a  > i- 

imuial   supply   of   land   pitch   which   ha-    been   carefully 
selected,  and  from  which  alt  ration  products  and  soil  as 
been  excluded,  there  is  no  i  ssential  difference  in  the  relative 
proportion-  of  mineral  matter,  bitumen,  ami  organic  matter 
not  bitumen,  from  those  in  the  lake.''    This  statement  is 

absolutely   true,  yet,  it    is   equally    true,    that   as   a   gen 
rule,  the  farthers  specimen  is  taken  in  the  deposit  from  the 
centre  of  the   hike,  the  larger  i-  the  percentage   of  the 

mineral    matter,   ami.   a-    a    consi  smaller  is  the 

proportion  of  the  other  ingredients.  Mr.  Richardson, 
throughout  the  discussion,  maintains  a  greater  diffen  i 
than  fairly  exist-  by  using  clean  specimens  in  the  one  li-t 
and  clean  specimens  mixed  with  rubbish,  which  ha-  no 
merciaJ  value,  in  the  other;  manifestly  an  unfair 
method  of  procedure. 

In  th,  paper  under  review  Mr.  Richardson  returns  to  this 
discussion  and  speaks  of  the  land  pitch  as  occurring  in 
deposits,  lie  Bays, «'  Mauross  describes  an  overflow  from 
the  lak  •,  and  to  thi-  i-  undoubtedly  due  the  presence  of  pitch 
on  the  lands  adjoining  it,  and  for  some  distance  towards  the 
sea  to  the  east  ;  but  a  huge  amount  of  the  pitch  must  have 
been  ejected  independently  of  the  lake  ,-ouree  of  supply, 
but  so  hmg  ago  that  it  has  now   been  buried  with  -oil.''     I  he 

condition  al  the  lake  exactly  resembles  a  kettle  of  stiff 
molasses  candy,  from  the  Bide  of  which  s  piece  has  ben 

broken  allowing  a  part  of  the  content-  to  flow  out.  This 
OUtflOW  ha-    spread    like    a    fall  over    many  '    'he 

lake  down  to  the  sea,  extending  in  an  unbroken  glacier  or 
lava  flow,  to  both  of  which  it  ha-  b.  an  likened. 

Mr.  Richardson  refers  to  the  analyse-  made  by  Miss 
Linton  in  1895,  and  says,  "I  have  arranged  these  analyses 
and  classified  them  according  to  their  lake  or  land  origin, 
ami  leaving  out  one  analysis  of  lake  pitch,  No.  SI,  which  is 
plain])  an  error."    This  specimen  to  which  be  i 

taken  from  tl ut   where  the  tramway  grade  was  carried 

through  tin  escarpment,  and  was  a  -ample  of  cli 
pitch,  full  of  water,  ami  taken  -•  vera!  reet  below  the  sui 
ami  within  100  feet  of  the  edge  of  the  lake.    1  knew  nothing 

of  its  peculiar  character  when  1  collected  it,  and  Mis-  Linton 
did  not  know  where  il  came  from  when  she  analysed  it, 
A-  she  is  an  analyst  who  never  makes  mistakes,  and  thi  re 
is  no  possible  mistake  as  to  where  it  came  from,  Mr. 
Richardson  bad  no  right  whatever  to  exclude  it  from  the 
b-t.  and  thus  make  a  greater  contrast  between  lake  ami 
land  pitch  than  really  exists.  Mi.  Richardson  also  fails  to 
observe  anothei  fact  brought  out  by  Miss  Linton's  at 

17,  taken  from  under  the  negroes' feet  on  the 

west  side  of  the  tramway,  and  No.  2,  which  came  from  the 

iresl  the  tea,  that  k  cimenf 

iting    th.    two    extremes   in   position   between   the 

centre  ol  tin'  lake  ami  the  mi,  arc  it  lj  alike,  the 

difference  in  the  percentages  of  the  t  Bitumen 

I  in    apparent  diffen 
solubilitii    'i  iinl  land  pitch  in  petroleum  ether  is,  in 
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many  cases,  due '  to  the  larger  amount  of  mineral  matter 
present,  as  is  fully  shown  in  my  paper  to  which  Mr. 
Richardson  refers,  and  from  all  mention  of  which  fact  I 
regret  that  he  carefully  refrains,  especially,  as  in  this  in- 
stance, the  difference  in  petroleum  ether  soluble  is  almost 
exactly  balanced  by  the  difference  in  the  mineral  matter. 

Water  in  the  Pitch  and  in  the  Lake. 

Mr.  Uichardson  goes  into  the  discussion  of  this  section 
Tery  fully,  and  shows  that  the  pitch  is  saturated  with  a 
strong  mineral  water  containing  ferrous  sulphate,  which 
floats  on  the  pitch  in  the  kettle  when  it  is  melted.  He 
says  further,  "  There  is  also  a  remarkably  large  percentage 
of  ammonia,  the  presence  of  which  is  of  great  interest." 
This  ammonia  comes  from  amido-compounds  in  the  pitch. 

Mineral  Spring  in  the  Lake. 

This  water  was  obtained  where  it  oozed  up  into  a  basin 
in  the  pitch,  and  was  thought  to  be  remarkable  because  it 
contained  carbonates  instead  of  sulphates.  These- carbon- 
ates are  to  be  expected  as  a  result  of  the  reaction  between 
sulphates  and  the  bitumen  of  the  pitch,  the  result  of  which 
is  the  de-oxidation  of  the  sulphur  with  the  formation  of 
hydrogen  sulphide,  and,  through  the  union  of  the  carbon, 
the  oxygen,  and  the  bases,  the  formation  of  carbonates  of 
the  bases  present. 

Gas  evolved  by  the  Pitch. 

Under  this  section  Mr.  Richardson  makes  statements 
that  do  not  correspond  with  my  own  experience.  He  says 
that  at  low  temperatures  carbonic  acid  is  evolved  from  the 
pitch,  while  at  "  comparatively  high  temperatures," 
hydrogen  sulphide  appears.  I  have  found  that  both  lake 
and  land  pitch  melt  and  evolve  hydrogen  sulphide  below 
100°  C,  and  continue  to  do  so  until  they  are  reduced  to 
coke.  This  gas  without  any  doubt  is  due  to  the  reaction 
between  the  sulphur  dissolved  and  precipitated  and  the 
pitch  itself. 

Mineral  Matter  in  the  Piteh. 

Referring  to  my  copy  of  Mr.  Richardson's  paper,  I  find 
in  the  first  column  of  page  7  a  reference  to  the  paper  read 
by  mebei'ore  the  American  Philosophical  Society,  February 
5tb,  1897.  Xo  allusion  is  made  in  that  paper  to  an 
alteration  product  of  asphalt.  In  the  matter  referred  to 
the  expulsion  of  carbon  is  said  to  be  complete  ir.  metamor- 
phosed pyrobituminous  shales,  and  not  in  any  form  of 
asphalt. 

The  silica  in  Trinidad  pitch  cannot,  be  properly  observed 
after  combustion  of  the  organic  matter.  The  method  that 
I  have  found  most  satisfactory  is  to  obser^  e  the  particles  of 
mineral  matter  which  are  left,  after  the  bitumen  has  been 
dissolved  in  chloroform,  upon  a  microscope  slide.  '1  be 
portions  of  silica  are  exceedingly  minute  and  suggestive  of 
gelatinous  silica.  I  have  never  observed  any  clay  or 
alumina  associated  with  the  silica  under  these  conditions, 
and  I  do  not  believe  there  is  any  of  these  two  substances 
existing  in  crude  Trinidad  pitch  that  are  not  in  combination 
with  organic  matter  and  dissolved  by  the  chloroform.  The 
mineral  matter  that  Mr.  Richardson  describes  as  so 
impalpably  fine  that  "  it  will  not  separate  from  a  solution 
of  melted  or  dried  Trinidad  pitch  in  any  of  the  usual 
solvents  even  after  days  of  standing,"  Sec,  is  in  solution  as 
a  compound  of  alumina  with  organic  matter,  and  is  not  in 
any  proper  sense  mineral  matter.  There  appear  to  be  two 
of  these  compounds,  one  of  alumina  soluble  in  turpentine 
and  cold  bisulphide  of  carbon,  the  other  of  iron  and  soluble 
in  chloroform  and  hot  bisulphide  of  carbon.  Mr. 
Richardson's  method  of  analysis  does  not  distinguish  them, 
except  when  he  uses  his  centrifugal  machine,  which  is  a 
curious  adjunct  to  a  defective  chemical  process.  I  have  a 
considerable  amount  of  experience  to  support  these  views, 
but  not  yet  so  completely  elaborated  as  to  be  wholly 
conclusive. 

Mr.  Richardson  is  wholly  wrong  in  saving,  "  It  has  been 
thought  by  Peckham  and  others,  on  this  account  (because 
it.  will  pass  through  the  finest  filters)  to  be  chemically 
combined  with  the  organic  compounds  of  the  asphalt."     I 


think  it  is  so  combined  because  such  compounds  were  long 
ago  shown  by  Way  and  Voelcker  and  others  to  be  present 
in  soils  of  which  humus  forms  any  considerable  portion, 
and  certainly  no  one  can  study  Trinidad  pitch  as  it  is,  not 
its  ashes,  but  the  pitch  itself,  without  discovering  that  it  is 
closely  related  to  a  peaty  soil,  a  fact  further  demonstrated 
by  the  large  amount  of  vegetation  rooted  within  the  pitch 
itself,  and  not  in  soil  lying  upon  it. 

For,  the  organic  matter  not  soluble  consists  of  what  ? 
Certainly  not  leaves  and  grass  blown  onto  the  lake  in  any 
considerable  amount,  but  the  products  of  the  partial  decay 
of  trunks,  branches,  and  stumps  of  trees,  that  are  mouldering 
in  the  pitch,  entombed  in  a  manner  exactly  similar  to  the 
slow  mouldering  of  the  vegetation  of  swamps  that  are 
buried  in  peat.  Mr.  Richardson  says,  "This  cannot  be 
separated  from  the  mineral  matter  in  Trinidad  asphalt  after 
the  removal  of  the  bitumen  with  solvents,  but  its  ultimate 
composition  can  be  obtained  by  a  combustion  of  the  mineral 
and  organic  matter  and  the  calculation  of  the  results  to  an 
inorganic  free  basis."  There  is  no  difficulty  iu  removing 
the  peat  acids  by  solution  in  alkaline  hydrates  or  carbonates. 
Of  course,  the  usual  precautions  required  in  the  treatment 
of  petit  soils  are  to  be  observed  in  this  instance.  With 
proper  care  the  cellulose  that  is  present  will  remain  un- 
dissolved, anil  can  be  distinguished  with  the  microscope. 
The  iron  sulphide,  which  is  always  present,  is  decomposed 
by  combustion,  the  iron  becoming  ferric  oxide,  and  the 
sulphur  being  burned,  escapes  as  sulphurous  oxide  and  is 
included  iu  the  "  organic  matter  not  soluble."  Really  this 
name  organic  matter  not  soluble  has  been  a  great  misnomer. 
It  is  true  that  there  may  or  may  not  be  insoluble  products 
of  the  oxidation  of  the  pitch  present  properly  included 
under  this  heading,  but  we  really  know  little  or  nothing 
about  them. 

Bitumen  of  Land  Asphalt. 

Mr.  Richardson  gives  a  table  by  which  he  attempts  to 
show  that  the  bitumen  of  laud  pitch  contains  more  carbon 
than  the  bitumen  of  lake  piteh.  His  figures  do  not  warrant 
his  conclusion.  His  average  of  land  pitch  contains  C,  8368, 
H,  10-84  ;  total  94-52,  of  hydrocarbon  ;  of  which  88-426 
per  cent,  is  carbon,  and  11-574  per  cent,  is  hydrogen. 

His  lake  pitch  contains  C,  8233,  H,  1069;  total  93-02, 
of  which,  88-507  per  cent,  is  etui. on,  and  1 1-493  per  cent, 
is  hydrogen. 

The  difference  in  0-081  per  cent.,  which  is  wholly  without 
significance,  as  scarcely  two  samples  of  pitch  can  be  found 
in  either  the  lake  or  on  the  hmd  that  are  any  nearer  alike. 

\ature  of  the  Sulphur  Derivatives. 

In  this  paragraph  he  mixes  up  the  native  sulphur  bitu- 
mens soluble  in  naphtha  with  the  substitution  and  decom- 
position of  sulphur  compounds  found  in  sludge  acid.  These 
latter  compounds  certainly  have  no  relation  to  the  compo- 
sition of  crude  Trinidad  pitch. 

In  all  of  the  succeeding  sections,  which  form  a  consider- 
able portion  of  this  remarkable  paper,  while  the  details 
describe  an  immense  amount  of  labour  in  fractionation  and 
analysis,  the  work  described  was  carried  out  in  such  a 
manner  that  but  little  satisfaction  can  be  had  from  the 
discussion.  It  is  to  be  regretted  that,  after  the  triumphs 
achieved  by  Mabery  through  distillation  in  vacuo,  so  much 
labour  should  be  expended  on  ordinary  and  destructive  dis- 
tillations with  other  methods  that  the  experience  of  years 
has  proved  to  furnish  results  of  doubtful  value. 

I  regard  these  last  sections  as  largely  subject  to  the 
same  criticism  as  that  hestowed  elsewhere  upon  the  work  of 
Dr.  Endemanu  ;  that  is  to  say,  that  this  work  is  to  be  taken 
for  just  what  it  is  in  itself,  largely  a  research  on  decompo- 
sition products,  and  as  such  is  valuable,  but  it  must  not  be 
mistaken  for  a  research  upon  natural  bitumens,  which  it  is 
not  to  any  considerable  extent. 

OX  ASPHALT. 

BY    H.   ENDEStANN,    PH.D. 

I  hvve  shown  in  my  last  paper  on  Asphalt  (J.  ,Soe. 
Chem.  Ind.,  Feb.  27th,  1897)  that  asphaltogeu,  when 
heated  in  air,  passes  finally  into  asphaltic  oxid  by  loss  of 
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.-.  n   and  absorption  of  oxygen.    This   part  of  the 

m.is    verified    bj    analysis.      Inasmuch     as   an 

body  i-  formed,  which  was  insoluble  in   ether, 

bnt  soluble  in  chloroform,  I  bfl  I  '  for  granted,  that 

this  body  of  intermediate  formation  must  be  asphalts 

In  repeating  the  experiments  it   was  observed  that  the 

lost    at    fir-'    considerably,     and    only 

acquired  weight  again  during  the  last  stage  of  the  i 

when  the  incn  isc  almost  equalled  the  whole  weight  of  the 

I id  in  the  final  product.    Often  repeated  i 

ments  invariably  gave  the  sain.-   results  and   I,  thei 

.■■  included  that  t  li.-  formation  of  asphaltene  might  be 
problematical  and   endeavoui  ■>    thus 

intei diately  produced. 

A  considerable  quantity  of  unpurified  asphaltogen  as   it 
,,  the  distill  rexan 

as|.li  ilr 

several  days.  The  asphaltogen,  which  bad  been  perfectly 
soluble  in  ether,  gave  now  a  considerable  insoluble  residue, 
which,  however,  was  easily  soluble  in  chloroform.     After 

1 1  e  chloroform,  a  black   brittle  body   - 
behind,  which  was  then  analysed.     On  combustion  it   "as 
:  ocd  that  the  body  thus  produced  contained  carbon 
and  hydrogen   in  even  al  ■     n    .     Inasmuch 

as  asphaltene  has  the  proportion  between  carbon  and 
hydrogen  as  C   B  evident    that    this   body   is   not 

alphabet  re,  the  oxidation  has  taken  a 

course  different   from  the  xpected.     The  body  thus 

produced  l«  hard  and  brittle  and  veri    high 

,i-  thai   it  cannot  bo  melted 

it  i-  soluble  in  chl  iroform  and  can 

ned  bj    the  additi if  petrolenes.     It  was  found, 

r,  that  thi  quantity  oi  petrolene  required  for  such 
purpose  must  be  far  greater  than  would  be  required  for 
asphalti  ne  ii  utain  a  mb  I  'I  pliability. 

Prom  the  above  it  i-  seen  thai  a  peal  and  hard  asphalt 
cannot  be  produced  by  oxidation  of  liquid  asphalts,  as  lias 
hern  surmised  bj  me  and  variously  stated  by  others,  I 
l,;iv,.  mi      i  io-callod  asphalts  in  oommerce  and 

ii..-.     The  analysis  of  these  requires  -p  scial  elaboration. 

As  regards  petrolene,  or  perhaps  more  properly  speaking 
the     petrolene   bj  I    have   nothing   to 

what  I  have  .aid  upon  several  former  occasions, 
namely,  that  they  are  a  mixture  of  hydrocarbons  of 
.  when  in,  however,  the  paraffins  ar.  pn  Bent 
m  much  smaller  proportion  than  iu  petroleum.  The 
highest  proportion  found  by  me  was  'Jo  per  cent  of  tho 
the  volatile  hydrocarbons  obtained  from 
asphalt.  It  i-  not  my  intention  to  oontinue  al  present  the 
examination  of  the  petrolenes.  The  lubjeel  is  one 
which  r..|uir.s  more  lime  and  ate  ntion  than  I  shall 
to  give  it  in  the  near  future. 

It  becomes non  my  dutj  to  givt  some  consideration  to  a 
fen  "i  Ihi  latcsl  publications  on  asphalt  and  .  speciall]  thi  so 
:  Richardson,  which  have  appcare  l 
in  the  Journ 

While  both  declared  that  whal  [published  was  entirely 
against  their  experience  in  even  respect,  the]  failed  to 
produce  enj  facts  supporting  their  assertions.  The]  never 
gave  m]  method  atrial.  They  nevei  defended  or  justified 
[heir  own  method,  they  simplj  reiterated  it  \  and  a-  to  my 
nta,  tin  j  lei  all  go  unchallenged  except  the  one  that 
■olid  asphalt  contained  oxygen. 

Mr.  Peckham's  papi  i  -  make  no  addition  to  our  knowledge 
tie  \  mcrclj  complain  that  notions  entertained  and  upheld 
l.v  him  should  be  eriticised  in  the  light  of  new 

:  Is  to  the  time  required  tor  mj 

this  is  a  matter  which  scientific  men  gencrallj  subordinate 
to  the  results  obtained ;  and  m  offorl  has  been  to  replace 
the  methods  which  have  been  provi  1  fallacious  with  some- 
thing  hetter.      In    hi.    papei     1    found    nol    "tie    .in 

.  a.  chemists  are  in 
th,.  habit  of  producing  in   mpportol   >;  o   ...     He 

to  differentiate  between  fncts  and  suppot  ' 
lor   instance  he    puts   tie    pmven  facts   thai  asph 
oxidises  lo  asphaftic  arid   upon  the  same  level    with  my 
guess  that  the  lattet  may  he  the  osui    of  the  solubility  of 
inorganic  matter  in  asphalt  solution*, 


Mr.  Peckham  say.  that  I  had  stated  that  petrolene  was  a 
chemical  individual,  while  in  all  my  publications  I  have  in- 
variably stated  that  what  Bousingault  had  called  petrolene 
consisted  of  a  Series  of  hydrocarbons.  He  also  makes  the 
statement  that  1  found  aspbaltulmic  acid  in  asphalt,  while 
sueh  a  -tat.  in.  in  cannot  be  found  anywhere  in  my  papers. 

Then  again,  where  I  .peak  of  the  analysis  of  refined 
asphalts,  and  prescribe  the  heating  of  the  bitumen  in  a 
carbon  dioxide  current,  1  state  the  result  of  this  treatment  as 
follow.  :  Loss,  petrolene  ;  residue,  asphaltene,  and  ash. 
(Thi-,  Journal  1896,  874,  col.  2,  line  19  from  bottom.) 

Compare  with  thi.  Peckham  (thi.  Journal,  ls'.i:.  425, 
ml.  1',  2nd  paragraph  from  cud  of  page),  where  he  claims  that 
1  gave  the  loss  as  water  and  petrolenes,  and  then  devotes  a 
paragraph  of  IS  lines  to  discussing  the  absurdity  of  my 
expecting  water  in  refined  asphalt. 

Mr.  Peckham  has  really  made  no  effort  to  disprove  my 
finding-,  nor  does  hr  defend  his  own  methods.  As  tu  the 
latter,  he  simply  recounts  them,  ami  though  now  two  years 
have  elapsed  sine.'  my  first  publication,  he  still  doe.  not 
explain  how  the  results  of  his  analysis  ean  he  utilised. 

If  a  lime  stone  to  he  used  for  cement  manufacture  is 
analysed,  we  learn  from  such  analysis  what  to  add  to  make 
a  hydraulic  cement  of  given  composition.  With  the  results 
of  the  Peckham-Richardson  analysis  we  remain,  as  before, 
in  the  dark.  However,  Mr.  Peckham.  evidently  feeling  the 
need  of  complying  with  such  a  reasonable  demand,  has 
promised  the  solution  of  this  difficult  problem — for  ■  later 
period,  however,  since,  perhaps,  two  years  time  has  not 
been  sufficient  for  him  to  solve  it.  In  place  of  a  real  argu- 
ment in  favour  of  the  extraction  method  introduced  by 
them,  hi',  as  well  as  Mr.  Kichardson,  calls  attention  to  the 
great  accoracj  .if  the  method  shown  b)  the  verj  concordant 
results  obtained  on  its  application.  (See  this  Journal,  1897, 
486,  en, i  of  paper;  1898,  81,  article  beaded  "Naphtha 
Soluble  Bitumen.") 

I  fully  admit    that    tile    method    Used    by  them    gives    very 

uniform  results.  Ii  is  not  on  this  point  that  I  ban  con- 
demned it,  hut  on  account  of  the  fact  that  i;  is  not  an 
analysis.  A  fundamentally  wrong  method  evenly  applied 
is  just  a.  apt  io  give  concordant  results  a.  the  best  analytical 
method.  The  re. ult-  obtained  by  the  Peckham-Kichardson 
method  are  well  adapted  to  create  prejudice,  and  thus  may 
he  nsed  to  encourage  the  use  of  a  certain  asphalt  in  preference 
to  i,i he i.  almost  identically  constituted. 

Trinidad  land  asphalt  evidently  i.  derived  from  the  same 
source  as  the  lake  asphalt  It  is.  however,  a  more  ancient 
dl  po.it.  and  bj   i'  a- on  of  exposure  in  a  hot  climate  has  lo.| 

a pie  per  cent,  of  the  more  rolatili   petrolene..     This  is 

ording  to  the  showings  of  my  method  of  analysis. 
-  no  other  differenoe  a-  far  as  the  bituminous  portion 
of  the  asphalt  is  concerned,  at  least  none  that  is  discernible 
at  the  present  state  of  our  knowledge.  Unbiased  one  would 
say  thai  the  land  asphalt  was  the  better  for  having  lost  a 
treacherous  constituent,  «  hich,  when  hit.  would  cause  undue 
hardening  by  s  ibsequent  evaporation.  Nol  SO  the  parties 
cited. 

Thoy   teach   that    an    asphalt,    if  it    were    to   be  used   for 

paving,  must  contain  a)  the  out-,  t  more  petrolene  than 
asphaltene.    (Richardson.) 

■s  i  a   Trinidad  Like  asphalt  containing — 

lens  i  Richardson) 31  "so 

aspl  18*11 

\,.ti  bituminous 10*08 

1  material,  for  the  petroleni    I  xr.-eds  the  asphaltene, 

while  a  Trinidad  laud  asphalts  containing — 

l',  ir  lens  I  EUohardaon) 

asphalt* BJohardi         .     WM 

Vr  i  ■  ii  nous H'86. 

is,  according  to  Richardson,  a  dangerous  material    t e; 

it  will  male  t,.o  brittle  a  pavement,  the  valuable  petrolene 
lias  been  burned  out  bj  the  sulphur,  and  the  polymerisation 
int.,  asphaltene  ha-  gone  so  far  as  to  make  the  asphalt  unlit 
t',,r  propel  work,  while  polymerisation  sounds  well  i 
must  oppose  the  application  of  the  term  to  tin.  snbji  ct 

1  loin  mv  analysis  J  have  found  that  the  only  difference 
consists  in   a   lack    of  somewhat    less    than  J   per   cent,    of 
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volatile  hydrocarbons  in  the  land  asphalt ;  and  by  adding 
the  missing  quantity  I  should  he  able  to  produce  a  lake 
asphalt  from  laud  asphalt  at  short  notice,  if  my  views  were 
correct,  while  such  could  not  take  place  with  the  unalterably 
spoiled  land  asphalt  as  Richardson  views  it. 

By  taking  the  identical  land  asphalt  with  analysis  as 
given  above  and  adding  thereto  2£  per  cent,  of  petrolene  or 
volatile  hydrocarbon  oils  I  obtained  an  asphalt,  which 
analyzes  by  the  Richardson  scheme  as  follows  : — 

Petrolene  (Richardson) 40-15 

Asphaltene 19"50 

Non-bituminous 40*35 

and  which  surpasses  in  petrolene  even  the  lake  asphalt,  and 
hence  should  be  n  marvel  of  superiority,  according  to  these 
views. 

This  experiment  proves  also  that  the  petrolene  Richardson 
is  a  solution  of  asphaltene  and  asphaltogen  in  the  volatile 
hydrocarbons  or  real  petrolenes.  These  real  petrolenes  are 
soluble  in  petroleum  ether,  and  unless  they  aided  the  solu- 
bility of  the  other  constituents,  the  results  of  my  analysis 
should  have  been  as  follows  : — 

Petrolene  (Richardson) 26'80 

Asphaltene  (Richardson) 32'85 

Non-bituminous 40-35 

It  will  he  noticed,  however,  that  I  obtained  only  19-50  per 
cent,  asphaltene;  13-33  per  cent,  asphaltene  have,  there- 
fore, been  induced  to  go  into  the  petroleum  ether  solution  by 
reason  of  the  presence  of  2i  per  cent,  extra  volatile  hydro- 
carbons added  to  the  asphalt.  This  experiment  is  only  an 
experimental  modification  of  the  facts  stated  and  illustrated 
in  my  first  paper. 

Though  both  authors  have  nothing  to  say  about  my 
criticism  of  their  method  of  analysis,  they  at  least  now  seem 
to  be  of  the  opinion  that  their  use  of  the  names  petrolene 
and  asphaltene  was  wrong  ;  and  they  acknowledge  in  so  far 
the  correctness  of  my  criticism,  as  in  their  latest  publications 
to  drop  these  names  almost  altogether  for  the  extracts  by 
petroleum  ether  and  the  subsequent  chloroform  or  bisul- 
phide of  carbon  extract.  They  have  likewise  nothing  to  say 
about  my  asphaltogen  and  its  quantitative  relation  to 
asphaltic  oxide. 

My  preliminary  remarks  about  petrolene  have  in  part 
been  verified  by  Mr.  Richardson.  He,  however,  shuns  the 
name  of  petrolene,  I  suppose  on  account  of  the  confusion 
which  has  been  caused  by  confounding  the  volatile  hydro- 
carbons with  the  petroleum  ether  soluble  part. 

So  as  far  as  the  main  part  of  my  first  paper  goes,  they 
would  seem  to  agree  with  me  completely,  that  they  do  not 
oppose  them  with  any  arguments  or  analytical  data.  There 
is  one  point,  however,  to  which  they  object. 

Both  parties  have  so  much  to  say  about  sulphur,  and, 
incidentally,  one  of  th.m  also  so  much  about  its  poly- 
merising influence,  that  1  consider  it  time  to  call  attention  to 
the  absolute  want  of  proof  in  support  of  these  claims. 
Polymerisation  by  means  of  sulphur  has  not  been  demon- 
strated by  Mr.  Richardson,  nor  has  polymerisation  by  any 
other  means.  All  he  has  done  is  to  expose  the  distilled  and 
apparently  partially  cracked  petrolenes  on  a  roof  during  the 
hot  summer  months.  He  found  the  refractive  index  "  per- 
ceptibly "  (whatever  that  may  mean)  raised.  He  has 
neither  shown  whether  the  sample  consisted  still  only  of 
hydrocarbons,  nor  has  he  given  us  any  certainty  but  that 
the  refractive  index  was  "  perceptibly  "  raised,  perhaps, 
solely  .by  the  evaporation  of  the  lower  boiliug  fractions, 
which  also  are  those  possessing  the  lower  refractive  index. 
Mr.  Richardson  has  also  applied  F.  Heusler's  method  of 
polymerisation  upon  the  oils  obtained  by  distilling  asphalt, 
ami  found  that  the  refractive  index  of  the  product  was  in- 
creased. Nevertheless,  while  not  denying  the  possibility  of 
polymerisai  on,  we  cannot  be  certain  whether  this  raising  of 
the  refractive  index  was  not  due  to  the  loss  of  15  per  cent, 
of  the  lowest  boiling  fraction  of  the  oil,  which,  according  to 
his  showing,  was  also  the  one  possessing  the  lowest  refractive 
index. 

At  this  stage  of  our  knowledge  of  asphalt  it  is  certainly 
not  necessary  to  indulge  in  fantastic  theories.     Polymerisa- 


tion may  wait  until  it  is  found  necessarv,  and  especially 
until  it  has  been  actually  demonstrated.  That  this  cannot 
be  done  by  such  crude  means  as  have  been  chosen  every 
chemist  will  concede.  Polymerisation  consists  in  the  laying 
together  or  combination  of  smaller  molecules,  which  then 
form  larger  molecules  of  a  more  saturated  character  than 
the  molecules  from  which  they  have  been  formed.  Accord- 
ing to  Heusler,  Pmgler,  and  Schumann,  polymerisation  is 
measured  by  the  percentage  of  paraffins  in  an  oil. 

If  an  oil  contains  much  sulphur,  which,  according  to 
Richardson,  is  the  polymerising  agent,  we  must  expect 
large  quantities  of  paraffins.  Yet  the  opposite  is  the  case. 
The  best  results  by  means  of  the  sulphuric  acid  treatment 
which  I  was  able  to  realise  in  the  asphalt  distillates  was 
25  per  cent,  of  such  paraffins,  which  figure  is  really  higher 
than  the  truth,  for  the  reason  that  sulphuric  acid  does^not 
only  remove  the  non-paraffins,  but  really  is  known  to 
produce  paraffins  by  polymerisation.  We  find,  therefore,  in 
reality  just  the  opposite  from  what  we  should  expect  from 
Richardson's  reasoning.  Instead  of  finding  in  asphalt 
more  stable  compounds,  we  find  the  unstable  to  predomi- 
nate. I  found  that  of  the  more  volatile  hydrocarbons, 
75  per  pent,  are  destroyed  as  such  by  fuming  sulphuric 
acid,  while  the  less  volatile  asphaltogen  shows  its  instability 
by  a  rapid  loss  of  hydrogen  and  accumulation  of  1 5  per  cent, 
of  oxygen  when  heated  in  air.  According  to  this  showing, 
there  would  have  been  very  little  polymerisation,  inasmuch 
as  in  an  asphalt  containing,  say,  33  per  cent,  of  petrolenes, 
no  more  than  8  per  cent,  of  paraffins  could  be  obtained. 

It  is  doubtful  if  Mr.  Richardson  would  have  applied  to 
asphalt  the  theory  evolved  by  the  authors  mentioned  if  he 
I  had  understood  their  reasoning  and  their  conclusions. 
But  Mr.  Richardson  seems  not  to  be  clear  in  his  mind  how 
sulphur  does  act,  for  in  other  places  in  his  paper  he  seems 
to  incline  towards  my  view  of  the  presence  of  sulphur  in 
asphalt,  namely,  as  the  result  of  the  action  of  sulphur  oxides 
upon  the  organic  part  of  the  asphalt.  The  more  sulphur 
oxides  have  acted  upon  the  asphalt  the  harder  it  will  be. 
Under  these  circumstance  it  is  the  oxygen  which  has 
wrought  the  change,  and  the  sulphur  is  merely  an  incident. 
This  is  my  view  based  simply  upon  our  general  experience 
of  the  presence  of  sulphur  and  sulphides  in  carboniferous 
minerals.  If  sulphur  were  to  act  by  removing  hydrogen 
and  thus  polymerise  molecules,  I  should  think  that  the 
hardest  asphalt  should  contain  least  of  it.  Actual  experi- 
ment shows  that  sulphur  up  to  temperatures  of  150°  C.  does 
not  only  not  perceptibly  harden  asphalt  but  rather  seems  to 
soften  it. 

Mr.  Richardson  has  given  in  his  paper  (this  Journal, 
January  189S,  page  29),  a  long  list  of  so-called  analyses  of 
asphalte  from  various  sources  and  other  similar  materials. 
From  these  analyses  it  would  undoubtedly  appear  that 
my  contention  that  hard  asphalts  contain  oxygen  is  wrong. 
He  does  not  say  in  the  paragraph  entitled  "  (Sulphur  in 
Asphalt  and  its  Influence,"  that  his  bitumen  contains  anv- 
thing  but  the  substances  there  mentioned,  which  figure  up 
pretty  well  to  100  in  every  case,  leaving  nothing  for 
anything  else. 

It  is  a  rather  curious  incident  that  Mr.  Richardson 
should  have  failed  to  notify  us  here  that  all  these 
extracted  (?)  bitumens  contain  considerable  quantities  of 
mineral  matter.  He  does  mention  it,  however,  in  an 
extremely  remote  part  of  his  paper,  where  he  states  inci- 
dentally on  page  19,  first  column,  that  he  has  invariably 
been  unable  to  remove  the  mineral  matter  and  that  the  best 
he  has  been  able  to  accomplish  had  been  once,  when  a 
reduction  to  about  2  per  cent,  was  obtained,  while  in  the 
majority  of  eases  it  was  much  higher.  The  totals  given  or 
the  imaginary  100  on  page  29,  in  the  last  column,  can 
therefore  not  be  the  actual  totals  of  the  material  taken  for 
analysis,  but  they  must  represent  a  calculated  remainder 
obtained  by  the  deduction  of  the  ashes  containing  all  oxygen 
compounds  from  the  quantity  of  bitumen  taken  for  analysis. 
The  sulphur,  which  may  have  been  in  combination  with  the 
metals  or  iuorganic  elements,  is  all  given  to  the  organic 
matter,  though  I  have  shown  already  how  it  may  be  removed 
mechanically  from  bitumen  solutions  if  not  completely  to  at 
least  a  considerable  extent. 
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How   sui'li   analysis   will    mislead   I    will  here  illustrate. 
Supposing  that  we  have  a  mixture  of  75  p«  cent  roe 
•j:,  per  cent,  iron  pyrites.     Such  a  mixture  is  composed  as 
fellows  : — 

75  percent,  rosin  contains  <    89*89 

II 713 

0' 7*93 

25  percent,  pyrites  contains  8 18*88 

18"8J 
and  pre.]"  I   0   !»7'"7 

leaves  for  0 B"98    2#93 

Oxygen  lost  by  calculation 5"ft2 

According  to  the  composition   of  rosin,  we  should  hare 

found  7  •'.'.".  pi  i  oent.  oxygen,  yet  according  to  the  notion  of 

llcnlating   an   analysis,  we    find   hut 

•jo.i  per  cent,  and  5*01  per  eent.  of  oxygen  disappear.     In 

following!  ebeme  of  calculation  he  then  would  Bay 

e  c  retained    lfi-67    per  cent   ..f  ashes,  there 

could  bare  been,  therefore,  only  88'81)  per  cut.   organic 

which  in   100  would   contain:   C   71"58,  It  8'92, 

8  16-02. 

If  the  oxide  of  iron  bj  any  chance  should  not  have  been 
heated  sufficiently  to  drive  out  all  the  sulphuric  acid,  the 
error  would  i  til'  greater,  inasmuch  its  the  ashes 

would  weigh  still  more. 

»»95  pei  cent,  of  sulphur  present  as  mono-sulphide  of 
iron  would  produce  an  apparent  deficiency  of  6"82  per 
cent,  oxj  gen. 

■J  per  'iiit.  of  calcium  present  as  sulphide  would  produce 
an  apparent  deficiency  of    1-8  per  cent,  of  oxygen,  for  the 

rea-on  that  led  only  would  oxygen  accumulate  in  tin-  ashes 
hut  the  sulphur  also  be  retained. 

Krom  the  figures  given  in  the  tabulated  statement 
referred  to.  it  is  also  evident  to  me  that  the  bituminous 
extracts  have  beeu  mad.- with  a  minimum  of  solvent,  i.e., 
that  no  efforts  have  been  made  to  facilitate  the  separation 
nidi  by  means  of  dilution  as  I  have  described  (this 
Journal,  1897,  126).  If  for  instance  Trinidad  asphalt  i- 
ted  by  little  chloroform  and  then  the  chloroform 
evaporated,  a  residue  is  invariably  obtained  containing 
6  per  cent,  of  sulphur  and  more.  Addition  of  chloi 
to  this  solution  produces  a  precipitate  containing  thi 
of  the  sulphur,  while  thu  bitumen  remaining  In  solution 
contains  far  leas,  ■'•«.,  between  l ).  to  2J  per  cent  of  sulphur. 
\l,  Richardson  has  observed  the  formation  of  a  precipitate, 
but  attributes  it  wronglj  to  the  fine  sill  passing  through  the 
filter,  and  has  also  made  no  effort  to  learn  the  respective 
percentages  of  sulphur.  It  is  possible  that  the  substance 
which  has  been  used  by  him  for  the  extraction  of  the 
bitumen,  namely,  the  bisulphide  of  carbon,  may  less  readily 
nllow  of  the  separation  of  sulphides,  which  according  t"  my 
own  experiments  arc  more  easil;  soluble  in  bisulphide  of 
■Illinois  ,,f  bitumen. 
\  crude  asphalt  traded  bj  carbon  bisulphide 

ami  gave  a  bit i  containing  0 •  88  per  oent.  of  sulphur 

a. i  effort   was   made  to   reduce  the  sulphur.     There 
iund   pyrites  added  and   extraction   per- 
formed bj  chloroform;  the  quantity  of  sulphm  was 

Then  using  bisulphide  of  carbon  npon  the  same 
mixture  an    extract    was  obtained    coi 

'<  i ,  or  in  proport  thi  j  or  in 

The  whole  ofthese  extracts  were  made  in  the  cold, 

ii  (Tnrt  »a>  made  to  re ve  the  sulphides  fi 

solution  by  any  of  the  mi  tni  prescribed  bj  me, 

From  the  results  of  these  experiments,  I  should 
bisnlphid  m  was  leas  lit  for  the  extraction  of  the 

bitumen  if  we  di  sire  to  exclude  such  impurities  as 

Bess,  a-   Mr.  Riohardaon  correctly  stab  -. 
the  advantage  oi  chi  mm  Another  difficulty  with  bisul 

pbjde  of  carbon  is  due  to  its  easj  decomposition,  whercbj 
snl|ihur  is  separated  and  mai  defile  the  bitumen.  This 
requires  that  we  should  use  only  recently  distilled  mi 

iilpbnr,  whi  passrog into  the  bitumen 

erallj  onlj  d  I  hi  >le  amount  of 

sulphui  found  in  tin-  bitumen,    Thus  Texas  asphalt,  which 

I    mention  repeatedly,  contains    when   analysed    as   a  whole 

•   i  cent.  ~uiphur,  while  tin-  properlj  cxtrnctc  l  bitumen 
contains 0' I   percent.    The   t.i-.m  for  this  i-  that  most 


sulphur  is  present  as  sulphuric  acid.  Now  compare  this 
almost  solid  asphalt  with  o- 1  per  eeut.  sulphur  adhering  to 
the  bitumen  with  the   petroleum  oils  of  Lima,  Ohio,  which 

contain  0*75  per  cent,  sulphur,  and  then  draw  your  own 
conclusions. 

Discission. 

l'rof.  PBOKBAM  said  in  reference  to  T)r.  Endemann's 
paper,  that  he  had  endeavoured  in  his  criticisms  of 
Dr.  Endemann's  w..rk  to  be  absolutely  fair.  Be  thought 
the  difference  of  opinion  between  them  arose  from  the  fact 
that  he  himself  had  been  endeavouring  to  formulate  R 
process  for  separating  natural  asphalts  into  proximate 
constituents,  while  Dr.  l-'.ndemanu  had  worked  on  a 
decomposition  product  or  products  of  natural  asphalts. 
He  had  no  criticism  to  make  on  Dr.  Endemann's  aaphaltogsjo 
or  any  of  the  other  compounds  which  he  had  isolated  by 
his  peculiar  method.    The  author  admitted  that  he  had 

been  at  work  for  So  years  on  California  hydrocarbons,  and 
he  did  not  know  what  petrolene  or  what  asphaltene  swe, 
He  (Prof.  I'eckham)  did  not  believe  that  there  was  anv 
such  thing  as  petrolene  or  asphattene,  or  that  any  ohi 
formula  could  be  assigned  to  petrolene.  The  author  said 
that  petrolene  was  that  portion  of  an  asphalt  "hi* 
soluble  in  petroleum  ether,  and  what  it  was  depended  upon 
what  the  asphalt  was.  If  California  asphalt  were  <Ii-- 
or  such  a  portion  of  it  as  would  dissolve,  in  the  most 
volatile  portion  of  Pennsylvania  petroleum,  commonly 
called  petroleum  ether,  a  certain  percentage  of  extract 
would  be  obtained.  If  one  used  the  most  volatile  portion 
of  California  petroleum  in  the  same  way.  they  would  eat 
another  percentage  of  extract.  If  one  analysed  III  any 
rational  manner  California  petroleum,  they  would  find  not 
a  particle  of  paraffin  in  it.  It  would  contain  some  sulphur 
compounds  and  a  comparatively  \.i\  large  proportion  of 
nitrogen  compounds.  Now.  if  one  used  Richardson's 
method,  as  Dr.  Bndemann  had  called  it,  for  the  analysis  of 
California  asphalt,  .me  could  divide  it  into  so  much  so- 
called  petrolene  and  something  else,  which  one  called 
asphaltene;  and  if  one  used  Mi-s  Linton's  method,  although 
the  asphalten  i  « as  divided  through  the  use  of  hot  spirits  of 
turpentine  and  chloroform,  thej  would  find  no  chloroform 
soluble  pan  in  California  asphalt.  But  it  on  the  contrar) 
one  took  Trinidad  pitch,  there  was  no  means  of  dis- 
tinguishing the  difference  in  the  s..  called  asphaltene 
unless  turpentine  and  chloroform  were  used.  If  one  treated 
California  bitumens  with  a  solution  of  caustic  soda,  with 
water,  or  with  strong  acids,  there  was  not  an  appreciable 
amount  dissolved.  Dilute  acids  dissolved  the  nitrogenous 
basic  oils.     Petroleum  ether  dissolved  nearly  all  of  the  bitu- 

n  ami  boiling   spirits  of  turpentine  the  remainder.      With 

Trinidad  pitch  water  in  the  first  place  extracted  a  portion, 
solution  of  carbonate  of  so.la  extracted  another,  solution  of 
caustic  soda  a  still    further   quantity.     There  were   no  basic 

tble  in  dilute  acid  in  any  considerable  amount,    Ons 

Could  extract  another  portion  with  petroleum  ether,  another 
portion  with  spirits  of  turpentine,  and  the  residue  would 
only  dissolve  in  chloroform.  The  author  askcl  what  was 
tin.  use  ..f  comparing  the  result-  of  those  two  methods  and 
calling    a   solution   of   nobody  knew   what  DOOM 

had  analysed  Trinidad  pitch  with  a  view  t.,  determining  the 
hydrocarbons  present)  tin-  petroleum  ether  soluble  portion, 
petrolene?     One  could  dissolve  a   portion  of  California 

bitumen  getting  nothing  but  lienz.ds  and  naphthas  and 
call  that  petrolene,  The  author  said  it  was  a  mere  in  inner 
of  applying  words,  and  that  when  any  chemist  isolated  a 
substance,  proved  its  composition,  and  gave  il  the  name  of 
petrolene  and  a  formula,  one  should  have  petrolene  ;  but  as 
lang  as  tiny  w.re  talking  of  something  that  might  be  a 
mixture  of  on.-  s,  ies  ..t  hydro  ail. mis  ..r  another  thi 
no  significance  in  it. 

Dr.    I'.u.nnv    said   in    reply   to    Professor    Peckham, 

that    he    had    never   Baid   p  trolcnc    w.i-   a   single   so' 

He   I'll   alwaj     said  petrolene  was  a  mixture  of  substances. 

He    li  "1    shown   already    In    his    papers    thai    petrolene   was 

a  mixture,  and  he  took  the  name  from   Bousingault,  who 

was   the    first    to    make   real    investigations  in    that 

Petrolene,  if  not  a  chemical  compound,  consisted  of  volatile 
hydrocarbons  like  petroleum,  but   was  distinguished  from 
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this  by  origin  and  composition,  inasmuch  as  it   contained 
hut  little  of  the  saturated  hydrocarbons  or  paraffins. 

Dr.  Schweitzer  asked  the  author  (Dr.  Endemann)  in 
what  way  he  obtained  the  petrolene  which  he  added  to  the 
land  asphalt  and  made  that  peculiar  lake  asphalt. 

In  reply  to  Dr.  Schweitzer,  the  author  stated  that  he 
distilled  it  in  vacuo  from  the  liquid  asphalt  and  then  took 
about  2|  of  it.  It  commences  to  boil  at  something  like 
260"  and  thence  upward.     He  referred  to  the  paper  just 


read. 


£ottfttffbam  Action. 


Meeting  held  on  Wednesday,  October  26th,  1898. 


MB.    J.    O  SULLIVAN    IN    THE    CHAIR. 


ON  ARACHIDIC  ACID  IX  RAPE  AND 
MUSTARD  OILS. 

BY    L.    ARCHBUTT,    F.I.C. 

According  to  G.  Ponzio  (J.fiirpr.  Chem.,  Vol.  48  (1S93), 
-187)  rape  oil  contains  about  0-4  per  cent,  of  arachidic  acid. 
I  have  at  various  times  examined  by  Renard's  process  a 
large  number  (about  51)  samples  of  commercial  rape  oil 
and  have  obtained  from  about  two-thirds  of  the  samples  a 
crude  fatty  acid,  or  mixture  of  acids,  melting  at  70o-72°  C, 
in  even  greater  proportion  than  Ponzio  states.  The 
following  results  are  taken  at  random  from  my  note 
books  : — 


Commercial  Rape 
Oil. 

Crude  Arachidic  Acid 
(not  recrystallised). 

Melting  Point. 

PerCent. 

°C. 

1-18 

71-5 

•> 

0-71 

72-0 

3 

0-91 

72-0 

0-92 

711-5 

125 

70-8 

0-69 

70-5 

7 

0-58 

71-4 

In  order  to  ascertain  whether  undoubtedly  genuine  rape 
oil  contains  this  acid,  the  following  samples  obtained  from 
thoroughly  reliable  sources  were  examined  with  the  results 
stated : — 


Description  of  Rape  Oil. 


Crude  Arachidic 
Acid. 


Melting  Point. 


Crude  rape  oil,  several  years 

old,   pressed    from  Rubsen 

seed. 
Crude  rape  oil,  several  years 

old.  pressed  from  Rapps  seed 
Kustendje  (Black  Sea)   rape 

oil. 
Refined  Stettin  rape  od 


Per  Cent. 
0-59 


0-81 


1-14 


69-0 


After  purifying  by  one  recrystalli- 

sation  from  90  per  cent,  alcohol 

0-91  |  722 


Finally,   some  Guzerat  rape   seed,   chiefly   yellow,  with 

some  brown  seed  mixed  with  it,  was  crushed  and  extracted 

with   ether   in  the   laboratory.     The    ethereal  solution  was 

washed  with  caustic   soda   solution  and    then  with  water 

previous   to   evaporation.     44-8    per  cent,  of  oil  was   thus 

obtained,  which  gave  the  following  results  on  analysis  : 

Specific  gravity  at  60°  F 0-91S3 

PerCent. 
Saponification  value 17*5 

Iodine  value 97*8 

Arachidic  acid —  5ft  ptt 

First  estimation,  on  10  gnus 1*50      70*0°  C. 

Second       „         on20grms 1*61      71*1°  C. 

„  after  purification  by 
twice  reervstallising  from  50c.c.  of 
90 per  cent,  alcohol 1-43      73-v°c 


The  above  results  conclusively  prove  that  genuine  rape 
oil  may  contain  as  much  as  1-43  per  cent,  of  so-called 
arachidic  acid,  really  a  mixture  of  arachidic  and  Iignoceric 
acids,  though  the  proportion  contained  in  different  samples 
seems  to  vary  considerably,  and  in  some  samples  is  either 
not  present  at  all  or  contained  only  in  traces. 

I  have  also  found  this  same  acid,  or  mixture  of  acids,  in 
mustard  oil,  one  sample,  the  only  one  tested,  having  yielded 
1  •  18  per  cent,  of  crude  arachidic  acid  melting  at  69°  C. 

It  appears  from  these  results  that  the  fact  of  finding 
arachidic  acid  in  olive  oil  is  not  conclusive  proof  of  the 
presence  of  arachis  (earth-nut)  oil,  unless  rape  and  mustard 
oils  are  proved  to  be  absent. 

Discussion. 

Dr.  Stanley  Kiiting  suggested  that  perhaps  it  was  a 
little  misleading  to  assign  an  exact  "  melting  point  "  to  a 
fraction  of  a  degree  to  the  mixture  of  fatty  acids  obtained 
from  arachis  (earth-nut)  oil,  when  probably  the  "melting 
point"  ranged  over  several  degrees  ;  it  was  well  known  that 
the  separation  by  fractional  crystallisation  of  two  or  more 
fatty  acids  of  approximately  the  same  molecular  weight  was 
almost  impossible,  and  consequently  the  temperature  of 
fusion  of  a  preparation  obtained  from  such  a  mixture 
would  not  be  sharp,  and  would  depend  on  the  number  of 
crystallisations  to  which  the  substance  had  been  submitted. 


THE  CONSTANTS  OF  CURCAS  OIL. 

BY    L.    ARCHBUTT,    F.I.C. 

I  recently  received  for  examination  an  undescribed 
sample  of  oil  which  at  first  I  was  unable  to  identify,  owino- 
to  a  want  of  agreement  between  the  analytical  numbers 
obtained  and  the  published  constants  of  any  other  oil. 
Subsequent  information  that  the  oil  came  from  Lisbon  and 
was  possessed  of  purgative  properties  pointed  to  its  bein» 
Curcas  oil,  though  some  of  my  results,  especially  theHehm-r 
and  saponification  values,  were  quite  at  variance  with  the 
numbers  given  by  Horn  (this  Journal, 1888, 442),  and  also  by 
De  Negri  and  Fabris  (ibid.  1893,  154)  (see  Lewkowitseh, 
"  Oils,  Fats,  and  Waxes,"  p.  417).  Physiological  tests,  how- 
ever, confirmed  the  purgative  property.  I  have  now,  by 
the  kindness  of  Dr.  Lewkowitseh,  been  furnished  with  a 
sample  of  undoubted  Curcas  oil,  and  the  resemblance 
between  it  and  my  sample,  especially  the  close  correspond 
ence  of  the  analytical  data,  leaves  no  doubt  that  my  sample 
was  Curcas  oil,  and  that  the  hitherto  published  data 
concerning  that  oil  are  in  need  of  revision.  The  numbers 
for  the  crude  and  refined  oils  obtained  in  my  laboratory  by 
Mr.  T.  H.  Adams,  and  those  of  previous  observers,  are 
given  in  the  first  table  on  next  page. 

The  crude  oil  was  yellowish  brown  in  colour  ;  the  refined 
oil  was  pale  yellow.  The  odour  of  both  was  faint,  and  not 
pleasant. 

All  three  samples  saponified  readily,  in  contrast  with  the 
experience  of  De  Negri  and  Fabris,  who  found  prolonged 
boiling  necessary. 

The  oil,  as  stated  by  Horn  and  confirmed  by  De  Ne<ri 
and  Fabris,  is  only  slightly  soluble  in  alcohol,  but  readily 
soluble  in  petroleum  spirit,  which,  together  with  the  much 
lower  viscosity,  easily  distinguishes  it  from  castor  oil. 
According  to  my  experiments,  100  volumes  of  "  absolute 
alcohol"  (sp.  gr.  0-7966  =  99-1  per  cent,  of  alcohol  by 
weight)  dissolved  at  1J-5:C.  about  2-17  volumes  of  the 
refined  oil  No.  1.  Sample  No.  2  required  about  the  same 
proportion  of  alcohol,  but  left  a  very  small  quantity  of 
insoluble  fat  or  oil,  which  did  not  dissolve  even  on  warming. 
Arachidic  acid  was  carefully  searched  for  in  the  refined 
oil  Xo.  1,  but  none  was  found  by  Renard's  process  in  10  grms. 
of  oil. 

When  slowly  cooled  to  40°  F.  (4-4°  C.)  the  refined  oil 
No.  1  became  turbid,  and  on  exposure  for  four  hours  to  a 
temperature  of  37'— 38°  F.  (2-8°— 2'9°  C.)  it  solidified. 
Exposed  to  the  air  in  a  thin  film  at  50°  C.  (0-1  grin,  of  oil 
on  a  glass  plate  3  ins.  square)  the  refined  oil  Xo.  1  dried  in 
about  24  hours ;  cotton-seed  oil  simultaneously  tested  dried 
in  about  18 — 20  hours,  and  refined  rape  oil  (a  good  sample) 


1010 


THE  JOURNAIi  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Nov.  so.  lm. 


Analytical  Data. 


( I  'ndescribed.) 


I'nideOil 


Specific  gravity  at  00   F 

at  00   1" 

m  i  .it  temperature  in 

phuric  acid. 

Baponiflcanon  vain.-,  per  cent 

Iodine  value 

Hel r  value 

tcetj  ]  value  i  Lewkowitsch) 

: i .Meiaal  value 

icidirj  (as  oleic  acid),  per  oanl 

■  r.  per  cent 

Melting  point  of  fatty  acids,  'C 

i  'I'lcur  reactions— 

(a)  With  nitric  acid  (l'B7») 


C.  with  i'T  per 


(b)  With  silver  nitrate  [HUH 

je)  u  itta  amyl  alcohol,  CS<  and  8     Balphcn) . 
(df)  w  th  HCI  and  sugar 


0-9208 
0-858 

.IT'.". 

19-28 
98*0 

II  ■.'.•') 

it-V 


n:<2i.3 
0*878 

c«-o 

19-86 
i'9'5 
95  -J 

9-88 

B-J8 

0'S6 

0'Sa 

Pale  brown. 

changing  to 

orange  on 

standing. 
Ni  gal 


Refined  Curcas 

in  Dr. 
Lewkowitsch 

No.  e. 


Constants  ol  CurcasOil  as 
stated  by 


Girard. 


0-9205 
0-8M 
05-U 

U-gg 

:iss 

B>36 

I.   -Is 
4-4G 


Horn. 


1 1    N'eirri 
ami  Paoria, 


(r'.illr 

0-9192t 

„■:.■_•„» 

•• 

2.1  -05 
UWO 
87*9 

a*os 

1O0-9 

•• 

•  Tin'  absolute  viscosity  ol  refined  rape  oil  at  GO1  F.  ranges  from  about  T09  to  about  rir>.  and  that  of  refined  cotton-seed  oil  from  about 
I  \.  i  JBeicherl  value. 


dried  in  4s  liour-.  Dr.  Lewkowitsch'a  sample  of  curcas 
ml  dried  mther  ten  readily  than  mine,  taking  about  30 
hoars.  These  results  show  that  in  drying  properties  curias 
oil  more  nearly  ri  -emhles  cotton-seed  oil  than  rape  oil. 


ROTES  ON  THE  CONSTITUTION  AND  MODE  OF 
action  OF  THE  DUNG  BATE  IN  LEATHER 
MANUFACTI  UK. 

B1    .1. .si  I'll    T.    VI 

Is  a  paper  read  before  the  Society  of  Chemical  Industry 
(this  Journal,  1894,  - 1 9).  the  author  gave  an  outline  of  the 
bateing  pro©  ii  as  far  a-  he  had  then  investigated  it. 
further  researches  have  shown  that,  although  the  views 
then  put  forward  mutt  be  somewhat  modified,  in  the  main 
th.  v  are  correct, 

in  1895  98  a  series  of  experiments  was  undertaken  with 
a  view  of  ascertaining  how  much  ol  tin-  reducing  action  of 
tin'  hat.-  was  due  to,  ( i )  tin-  ohemical  constituents  ;  i  ■_' )  the 
bacteria  ;  (-0  th.-  digestive  ferments  and  enzymes. 

The  i"i.  r  used  was  dog  dune;  obtained  freshlj  every  week 
from  hunting  kennels.  Ii  contained  on  an  average,  water, 
BS  per  cent.;  organic  matter,  lOpet  cent, j  mineral  matter, 
S  per  cent.)  about  8  per  cent,  of  the  organic  is  soluble  and 
about  l  per  cent,  of  the  mineral  man.  r 

Vccordins  to  Gamgee  (Phys.  Cheat.  21,  o  dog  fed 
on  flesh  diet  excretes  fr..m  -.'7  to  40  gnus,  of  faeces  in 
34  hours,  of  which  12*9  grins,  are  solids.  '  In  a  bread  diet 
the  amount  of  faeces  is  much  more. 

An  ultimate  analysis  gave  the  following  results : — 


Broad  Diet. 


i      

II  

N   

ii 86-08 

.1  nutter rO! 


Tin  -.'  figures  alone  are  sufficionl  In  show  «  hat  i:  \  11  iablc 
quantity  is  the  puer  employed  in  a  tannery. 
The  mineral  matter  is  composed  a-  follows  i — 


•Mulilo  in  water  . 


Insoluble  in  water 


f    NaCland  Sa»SO 

i     s^iniiii  phosphate 

!     Karthv  phosphates !  80*37") 

1     Perrii  pbosphal 2-09  ' 



'     Silicii  acid 7MM 


The  ammonia  compounds  combine  with  the  lime  remaining 
in  the  skin,  but  the  constitution  of  these  eon. pounds  wa- 
unknown. 

The   puer  was   examined    for  ammonia   by   Soblo-ing'- 
method,  50  e.c.  being  mixed  with  50  c.c.milk  of  lime  pit 
under  an  air-tight  hell-glass,  together  with  an  open  vessel 
containing    a    measured    quantity    of    standard    arid,    for 
36  hour-.      No  Nil,  was  given  off.* 

The  mixture  of  .lung  and  C'a(OlI).  was  tillered  and  a 
perfectly  clear  filtrate  of  a  golden  yellow  colour  obtained. 
This    contained  free  amines,  calcium   salts   of    volatile   ami 

□on-volatile  acids. 

It  was  distilled  until  the  distillate  was  no  longer  alkaline, 
and  made  up  to  500  o.c.     50  cc.  required  for  neutralisation 

.Vic...  of  —.  HjSO*  equivalent  to  ii- 19:18  grin,  of  Ml    p,  , 

litre  of  original  puer,  being  the  amines  set  free  by  t  ai  i  HI ) 

in  cold  solution. 

A    further   Slice,   was    distilled   with    NaOH,  the  amines 

given  off  neutralised  Si-r.nl"     HCI,  equivalent  to  'J-  72  grins. 

..f  Ml,  per  litre.  The  neutralised  liquid  was  evaporated  to 
dryness;   the  residue,  consisting  of  amine  hydrooblorates, 

amounted    H"27    grm.       A    qualitative     test     -how.  .1     both 

primary  and  secondary  amines  to  be  pri  - 

The  .i.t i f  these  amine  hydrochlorides  was  tried  upon 

skin,  pieces  of  limed  sheep  grain  previously  washed  in 
water  being  used.     Th.'  solution  was  maintained  at  :;.'.   i 

In  th.  tir-t  •  iperiment  0*3(7  grm.  was  dissolved  in  l .,■ 

ofwater.  [n  two  hours  the  skin  was  ... nsi.loial.lv  reduced, 
but  had  not  the  touch  of  a  "  pured  "  skin.  It  tanned  well 
and    was   a   good    eololir,    showing    that    lie     lime   ha  1    1 n 

,  .1,  l.iu  the  leather  was  not  sufficiently  soft 

Willi  a  Strength    of    1  gun.    per    Inn    e.e.  the    action    »:,- 

hastened,  the  same  result  being  obtained  in    lj  hours,  but 
the  coriin  of  the  skin  was  n,,i   dissolved.    A  compai 
piece  of  the  same  -kin  in  dung  was  bated  too  much. 
With  a  vi.w  of  comparing  the  action  of  analogous  bodies. 

skin  was  treated  in  a  -..lotion  of  aniline  hydrochloride, 
i  grm.  per  100  e.c,  for  i ;  hours  at  :t.'i  c.    The  solution 

wa-  acid,  lime  "as  removed,  and    the  skin    felt    very  similar 

t,,  th.,  i  in  ill.  pi. vious  experiment.    Coriin  was  not  <■  -solved, 

and  the  -kin  did  not  "  come  down." 


•  Tin- 1«  a.. i  Invariably  th.-  ens.':  other  aampl 

have  s-ii it   Ml    when  aimilarb   treated,  but   i 

\   -Minim  baa  been  ol 

;  in  tin-  liquefaction  and  decomposition  of  gelatin  by 
B.  Fluorttrent  Uquefacien*  (The  analyst.  Oct.  1(87),  whore  the 
quanfitj  produced  wi  .nt,  amounting  even 

aftei  16  days*  Incubation  to  only  0*168  grm.ol  X  perlOOcx 
spending  toO'&M  gnn.  of  ammonia. 


>"ov.  10, 18B8.] 
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Of  the  mineral  constituents  mentioned  above,  only 
the  chlorides*  have  a  reducing  action  on  skin,  the  other 
compounds  being  inert,  e.g.,  silicates,  or  merely  supply  food 
for  the  bacteria. 

For  a  general  outline  of  the  decompositions  taking  place 
in  dung,  see  Dr.  Herfeld's  paper  (this  Journal,  May 
1895).  We  need  only  consider  the  action  of  the  chief 
organic  compounds,  as  the  amount  of  chlorine  is  too  small 
(in   one   case  0-053  per  cent,  on  the  dry  dung)   to    be   of 

importance.     The  principal  compounds  are  : 

Organic  Acids. — Formic,  acetic,  butyric,  valerianic,  lactic, 
malic,  tartaric,  citric,  and  glyceric. 

Amido  Compounds. — Leiicin,  tyrosin,  glutamic  acid, 
giutamine,  asparagus,  glycocol. 

Bases,  consisting  of  amines,  skatol,  and  indol,  and  varying 
amounts  of  ammonia  according  to  the  age  of  the  dung. 

The  organic  acids  exist  partly  as  salts  of  the  alkaline 
earths,  partly  combined  with  amines.  A  distillation  of 
"  puer,"  after  acidifying  with  HjSO.,,  gave  2'2  grms.  per 
litre  of  volatile  acids  reckoned  as  acetic.  Xo  HC1  came  over. 
On  decomposing  the  sodium  salts  of  the  acids  with  If.,S()4 
the  smell  of  butyric  acid  predominated.  I  have  also  shown 
the  presence  of  lactic  acid  in  the  dung,  but  have  been  unable 
to  determine  the  amount. 

Action  of  Amido  Compounds. — A  mixture  of  glycoeoll 
and  leucinf  was  prepared  by  boiling  8  grms.  of  gelatin  in 
400  e.c.  of  water,  acidified  with  1  c.e.  of  HC1  for  two  hours 
with  inverted  condenser.  The  acid  was  then  neutralised  with 
ammonia.  The  solution  had  a  very  considerable  reducing 
action  on  skin  at  35°  C.  in  90  minutes,  but  not  sufficient  for 
practical  purposes.  It  appears  to  dissolve  a  little  coriin  in  a 
similar  way  to  dilute  acids.  It  was  found  on  further 
investigation  that  the  action  was  largely  due  to  the 
NH4CI  present. 

Action  of  Dilute  Acids. — Although  the  bate  in  practice  is 
almost  always  alkaline,  yet  a  fresh  bate  is  acid,  and  it  may 
be  as  well,  before  proceeding,  to  consider  briefly  the  action 
of  weak  and  dilute  acids  on  skin. 

The  fibres  of  the  skin  have  only  a  limited  capacity  for 
holding  acids,  and  soon  begin  to  swell  abnormally  and 
partially  dissolve.  Keimer  (H.  R.  Procter,  "Text  Book  of 
Tanning,"  1885.  p.  18)  has  found  that  the  material  may  be 
reprecipitated  by  lime  water.  It  forms  a  fibrous  mass, 
which  has  not  the  sticky  feel  of  gelatin,  but  is  at  once 
converted  into  that  body  by  boiling. 

The  author  has  examined  the  action  of  dilute  IT.-Si  >  on 
sheep  skins,  and  this  may  be  consideied  typical  of  the 
action  of  acids  on  skin  generally. 

When  pined  and  drenched  sheep  skin  is  treated  for  20 
minutes  with  a  very  dilute  solution  or  H3S04  (tt^tt)-  It  Bwells 
up  considerably  and  becomes  soft  and  semi-transparent. 
The  fibres  of  the  skin  which  under  normal  conditions  have 
a  diameter  of  4/i — G/i  become  20,a  or  more;  on  staining 
with  picro-carniine  there  are  seen  to  be  certain  fibres  which 
are  unaffected  or  only  slightly  affected  by  the  acid.  These 
are  the  elastic  fibres  (see  Procter,  "Text  Book  of  Tanning," 
pp.  8  and  21)  and  the  capillary  blood  vessels. 

On  filtering  a  solution  of  the  above  strength  in  which 
skin  in  excess  has  been  treated  for  20  minutes,  and  evapo- 
rating 100  e.c.  to  dryness  in  a  platinum  dish,  a  residue  of 
0'4992  grm.  was  obtained.  A  second  experiment  gave 
0-496  grm.  of  which  61  per  cent,  was  organic  matter. 

By  Kjeldahling  another  portion  of  the  residue  the  N  in 
ii-  12  grm. amounted  to  0- 01 22  grm.  equivalent  to  0-073  grm., 
of  skin  substance  ;  i.e.,  60  per  cent,  of  the  soluble  matter  is 
skin.  It  is  evident  that  the  matter  in  solution  is  a 
compound  of  skin  substance  and  H.,S()4  together  with  a 
little  soluble  mineral  matter  contained  in  the  skin.  The 
amount  of  substance  dissolved  depends  upon  the  condi- 
tion and  previous  treatment  of  the  skin. 

In  the  presence  of  NaCl,  which  prevents  the  swelling  of  the 
fibres,  pured  sheep  grains  take  up  0-7  e.c.  of  —  B^SO,  from 

N 


a   soluble  containing  1  ■  7   e.c.  of 
of  XaCl  per  100  c.e.  (0- 


j   ILS04  and  7-8  grms. 
grm.  H„SOj  per  litre).     About 


*  Procter, "  Test  Book  of  Tanning,"  p.  86. 

t  According  to  the  tevt  books;    but  for  later  researches  see  Paal 
and  Schilling.  Chem.  Zcit.  lsiio,  1487  ;  also  tins  Journal,  1898,  589. 


300  grms.  wet  skin  per  litre  were  used.  The  skin 
substance  dissolved  by  the  acid  in  the  time  named  does 
not  appear  to  be  more  than  that  dissolved  by  the  weak 
acids  of  a  drench,  although  an  equivalent'  weioht  of 
HjSOj  has  a  much  more  powerful  swelling  action  on  skin 
than  these  acids. 

A  piece  of  pured  and  drenched  sheep  skin  was  carefollv 
washed  in  distilled  water  and  then  dried  in  vacuo  until  it 
ceased  to  lose  weight,  the  absolute  dry  was  4-2670  grniB- 
The  skin  was  soaked  down  in  distilled  water  and  again 
drenched  for  30  hours  in  a  clean  bran  drench,  developing 
approximately  0-8  grm.  lactic  acid,  and  0-5  grm.  acetic 
acid  per  litre  (see  this  Journal,  May  1893).  It  was  again 
washed  and  dried  in  vacuo.  It  weighed  4-12  grms.,  a  loss  of 
0-14  grm.  =  3-44  per  cent. 

Tlie  action,  therefore,  of  the  acids  is  a  reducing  one- 
inasmuch  as  skin  is  dissolved,  hut  as  the  fibres  hold  a 
certain  amount  of  acid  the  skin  appears  to  be  plumped. 
Where  the  acid  is  a  mineral  one  the  skin  tans  plump,  but 
with  a  brittle  aud  inelastic  fibre,  weak  organic  acids  make 
a  plump,  soft  leather  with  a  mod  jrately  elastic  fibre,  giving 
to  the  skin  a  somewhat  india-rubber  feel.  We  thus  see- 
that  weak  acids  alone  do  not  produce  a  similar  result  tr> 
a  dung  bate,  which  causes  the  skit,  to  fall  and  produces  a 
fiat  soft  leather  with  a  stretch  in  it,  which  will  cot  spring 
bach. 

I  have  also  fried  the  action  of  the  following  Na  und  NH:i 
salts  upon  skin  :  — 

Sodium  larlnte.  C3H5<  >3Na,  prepared  by  neutralising 
2  grms.  lactic  acid  with  sodium  carbonate  in  1000  c.c- 
water.  The  solution  was  used  under  the  same  conditions 
as  the  other  bateing  experiments,  viz.,  at  37D  C.  the  re- 
ducing fiction  was  nil,  but  on  prolonging  the  digestion,  the 
medium  was  found  to  be  very  suitable  for  the  development 
of  putrefactive  organisms,  and,  as  a  consequence,  the  skin 
was  attacked  and  partly  peptonised. 

Amnniinn  lactate,  prepared  in  a  similar  way,  had  an 
almost  identical  action  on  the  skin,  but  was  more  effective 
in  removing  the  last  traces  of  lime. 

Ammonium  butyrate,  prepared  as  above,  removed  lime 
but  instead  of  ;i  reducing  action  it  appeared  to  plump  the 
skin  slightly. 

Action  of  Bile. 

Amongst  other  compounds  in  the  dung  which  might  have- 
some  action  on  skin  were  the  bile  s;ilts  and  bile  colouring 
matters.  (For  a  full  description  of  these,  see-  Gamgee- 
Tliys.  (hem.  20 

Experiments  were  made  with  ox  bile,  25  c.e.  being 
diluted  with  250  e.c.  of  water.  .Pieces  of  sheep  grain  pre- 
viously washed  in  water  were  digested  in  this  solution  at 
:>7  < '.  for  1 — 4  hours.  The  bile  had  no  reducing  action  od 
the  skin  and  in  fact  hardened  it  at  the  same  time  staining 
it  a  dirty  yellowish  brown,  the  colour  differing  from  that 
of  the  colouring  matter  of  dung  (hydro-bili-rubin).  Even 
after  continued  standing  there  was  little  or  no  development 
of  bacteria,  the  bile  appearing  to  have  an  antiseptic  action. 

Action  of  Bacteria. 

Having  ascertained  the  action  of  the  chief  chemical  con- 
stituents of  the  dung,  that  of  the  bacteria  was  nest 
examined.  In  the  first  experiment,  eliminating  all  but 
bacterial  action,  a  tube  of  nutrient  gelatin  was  inoculated 
from  an  active  hate.  In  two  days  the  gelatin  had  liquefied 
along  the  needle  track. 

The  culture  was  now  transferred  to  the  following  solu- 
tion : — 

Gelatin  4   grms. 

Dextrose 4 

K..HPO 10    „ 

JK-sii, o-J    .. 

XaCl 0'4    ,r 

Water 2,000  c.e. 

The  growth  in  this  was  fairly  rapid  and  the  smell  verv 
slight  at  the  end  of  a  week.  A  piece  of  washed  sheep  grain 
worked  in  this  culture  at  37°  C.  for  four  hours  was  considerably 
reduced,  the  grain  was  not  attacked,  the  action  differing 
in  this-  respect  from  a  prolonged  puring.  This  mixed 
culture  was  grown  in  various  other   nutrient  media,  gelatin. 
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gelatin  and  mineral  -alt-,  broth  made  from   sheep  and  calf 

fee,  with  practically  the  same  results.    I"  no 
■lid    the    hat. ting  action  equal    that  of   dung,   aDd  was  in- 
I     i   ncal  purposes. 
A  cursory  bacteriological  examination  <>f  elung  will  Bhow 
that  the  number  of   species  of  bacteria  it  contains  isvery 
taking  a  plate  cultJTation  from  a  sufficiently 
dilate   infusion   "f  fresh   dog  dnng,  most   of   the   col 
developing  appear  to  belong  to  four  or  five  species.    The 
follow  m::  1-  a  li-t  of  all  the  organisms  which  10  far  as  mj 
know  have  been  isolated  (mm  diflerenl  kinds  of 

g  :  — 

/.    1  of  Known  Bacteria  in  Dung. 

fThese         oreaisnis 


1 .  Bacillus  fluorescens  pulridus 

2.  „  „        liqaefaciens 

8,    l'r.  tent  *  ulg 


mirabilis. 


organ 
have  been  for- 
merly described  as 
Bacterium  germs 
by  various 

authors. 


C. 


a 


T.  \\  ood,  IhU  Journal, 
88. 

Vidt    Herfeld,  thi- 


Ihtcillus  subtilis. 

\Iii-iM, as  fulvus, 

Bacterium  urea;.     (Cohu.) 
B  t  1  Hit-,  saprogenea,  I.,  II.,  III. 
Journal.  M  I 

•    Bacillus  butyricna. 

10.  II.  ptiirificus  eoli. 

11.  U   pj  ocyanens. 
IS.   B 

13.  B  1  oprogenet  festidus, 

14.  11   pj ogenet  foetidns. 

15.  I!  1 ugiosus, 

16.  B.  senkeri. 

17.  II.  magnas. 
Ik.  IV  spinosus. 
19.  B.  liqaefaciens. 
81 1    I 

21.  IV  dnclauzii  =  U 
j2.  Micrococcus  area;. 

23.  ..  „  liquefkciens, 

24.  Proteus  sulphareas. 

25.  Bacterium  sulphnreom. 
26*  Bacillafl  amylobac 
•11 .  1  llostridinm  butyricam. 

B,  scldi  panlnctici 
29.  Bacillus  1  Isolated  from  horse  manure  by 

[I.    V  8.  A.  S  rerin,  Centr.-Bl.  f.  Uact!  2, 
[1],97. 


81.  ..       II 

82.  Spu  ilium  ft  i ; 


[earaiacuci. 
1        1  ' 

II.  y  B. 

III.  J 


Isolated  by  Kutscher,  Zeit.  f. 
Byg.20,  15. 


88.         ..        tei 
84.  „         nndula. 

votutana, 
86.  Vibrio  I. 
..      II. 
111. 

Spirillum  from  pig  dung.     Smith.   Venn. -HI   I 
16,  [11, 

10.  Streptococcus    liqaefaciens  coli.      Gamgeo,      I'hys, 
1  ii.  in.  2. 

1 1 .  Bacillus  myooidet 

There  are  beiiides  many  unnamed  speeiei  ol  bacteria  in 
dung, amoug which  are  the  two  following  isolated  by  me 

from  puer— 

Plate  Outturn      Small  yellowish  colonies,  slightly 
•nt,  liquefy  the   gelatin  slowly.     Rods  resembling 
It  Sul/tilit  «  hen  at  rest,  bat  moving  with  a  rapid  undulatory 
motion     •  ultures  in  nutrient  gelatin  have  a   coni 

"ii  on  -kin. 

Bluish  colonies  liquefying   gelatin 
rapidh  ,  oiiei  Mot   so  marked  an  action 

on  skin  ■  t°he  organism  resembles  Prottut  vulgarii, 

init  swarming  islets  not  observed, 


Bl.  3.     8],  628) 
1   -•  rcn  other  -1--  »  ■  .,,,  horse 

dung    for  ili'*  linsrripl and  pre  i 

must  bo  consulted,     fopp  and   Becker,  German  P»U 

1  11  htcn  tii.>  1-        1 
of  which  three  have  considerable '  d  which 

funn  t  ii--  subject  "I  the  patent,      s-  i  nrubaidy 

inisms  in  til.  above  |i-i. 


1  if  the  species  mentioned  above,  a  pure  culture  of 
B.  Subtilis  in  meat  broth,  maintained  for  one  week  at 
35  V'.,  had  mo  reducing  action  on  skin.  B.  fluorescens 
liquefaciens  h;t<l  a  moderate  reducing  action. 

The  specie-  developing  on  the  plates  vary  according 
to  the  age  of  the  dang.  In  horse  manure,  according  to 
Severiu  (Centr.-Bl.  2,  [1],  97),  bacilli  predominate  in  the 
early  Btages.  At  the  end  of  two  t->  three  weeks  micro- 
bacteria,  cocci  and  diplococci  make  their  appearance,  while 
the  hacillar  form  becomes  scarce.  In  three  months  cocci 
predominate,  forming  EOOglotB;  Strepto- and  Stapbylo-COCci 
and  spirilli  were  seldom  found,  Yeasts  and  sarona  were 
never  ob-erved.  From  ob-e-rvations  extending  over  several 
yean  it  is  evident  that  a  similar  cycle  occurs  in  clog  dung. 
When  quite  fresh  it  contains  comparatively  few/  bacteria, 
then  certain  groups  of  species  take  possession,  causing 
decompositions  in  the  dun:;;  these  in  their  turn  give  place 
to  other  species,  which  decompose  the  products  formed  by 
the  first,  so  that  no  one  species  produces  or  can  produce 
the  complex  chemical  and  physiological  changes  which 
take  place,  or  the-  bodies  necessary  for  the  bateing  of -kin, 
as  has  been  supposed  03  some  observers. 

None  of  the  experiments,  cither  with  mixed  or  pun 
cultures  of  bacteria,  had  a  perfect  reducing  action  on  skin, 
although  the  action  was  considerably  greater  than  that  of 
the  chemical  solution-  It  was  found,  however,  that  by 
adding  a  small  quantity  of  the  amine-  above  mentioned 
to  the  bacterial  cultures  that  the  reducing  action 
became  nearly  as  rapid  and  effective  as  with  dung  itself. 

and  it  was.  therefore,  clear  that  the  principal  haleing  effect 
was  due  to  a  combination  of  two  things,  ri:.,  an  active 
growth  of  bacteria  In  the  presenoe  of  amine  compounds. 

Ii  was  now  necessary  to  asoertain  the  mod.-  of  action  of 
the  bacteria  on  the  skin.-. 

1  have  previously  shown  (this  Journal,  1894,  March  81, 
218 — 221)  the  action  of  digestive  ferments  or  eniyuiea 
*.o  be  notable  in  the  ease  of  pancreatine.  A  careful 
study  of  the  behaviour  of  the  digestive  ensymea  in  (he 
animal  body  show-,  howi  vol.  pretty  conclusively,  that  thev 
are  till  destroyed  before  the  fsocal  matter  is  discharged 
1  lamgee,  Pbys.  ( Ihem.  2).  and.  therefore,  the  ensymea 
in  the  dung  are  not  from  tin-  9001 

An  attempt    was   mad.-   to   filter   the    dung    diluted    with 

water  through  a  Berkefeld  Biter,  and  thus  obtain  ■  clear 

filtrate  containing  all  the  cn/ytue-   and    !(■■-   from  bacteria; 

it  was  found  impossibli  bo  filter  the  liquid  in  this  v 

Tlie  niethu.l  <  t  (  laudio  l-Vnni  (Ann.  de  Micrograph, 2, 
[6],  March  20, 1896),  was  also  tried,  but  a  clear  BJtrate  could 

n  il  be  obtained. 

I  hi-  author  ha-  succeeded  ill    oil-lining  the    eli/\lue-  best 

in  the  following  manner: — About  ISO  c.c.  of  the  above- 
mentioned  "  puer  "  was  well  mixed  with  an  equal  quantity 

of  glycerin  and  allowed  o,  -tand  for  seven  days  ;  it  w  as  then 
cap..1  '  •  filtered  on  a  filter  pump,  although  very 
slowly,  and  yielded  a  clear  nitrate  of  a  deep  golden  brown 
colour  ;  the  filtrate  wa-  poured  In  a  thin  sire. on  into  a  tall 
vessel  containing  about  1,50  18  per  cent,  alcohol.  A 
copiou-  fioooulenl  precipitate  ol  the  all unous  matter-  ami 

cli/yme-s  was  thrown  down,  the  alcohol  Was  tillered    off    and 

the  precipitate  washed  on  the  filter  with  absolute  alcohol, 

and  dried  over  sulphuric   acid.      The    rcsultin-.'    a rpbous 

body  wa- of  light  brown  colour  anil  became  darker  when 
exposed  to  the  air.  The  amount  obtained  from  lid  c.c.  of 
dung  wa-  u-.c.'i  grin.  (8'66  pun-,  per  litre).  I  In-  bod] 
consists  of  a  mixture  of  all  the  enzymes  existing  in  the 
dnng  along  with  other  albuminous  bodies.  It  ha-  a  vary 
slight  diastatn  action  on  starch,  nigrm.  in  lOOccof 
water  at  86  <  .  had  a  very  considerable  reducing  action 
on  skin.  \  further  experiment  with  O'S  grin,  of  amine 
hydrochlorides,  0-S  grm,  ol  enxymes  and  100  c.o.  of  wat.r. 
at  86  p.  brought  down  a  piece  ol  limed  sheep  graiu  in  80 
minutes  exactli  like  puer;  the  reaction  of  the  -olutiou  at 
the  commencement  "I  the  experinienl  was  faintly  alkaline  : 
at  the  end  ol  the  1  \pc  iiinent  it  was  considerably  alka 

li  w.i-  noted  that  the  focal  odour  of  the  glycerine 
solution   eli-eipp.  eir.  el  on   standing  for  two   or  three  weeks, 

'  I  did  1.    purify  (lie-  cnz\  iii.-s.  Hi 

lee-inn  to  eui 1  thi  action  ol  the  bacterial  products  apartnom 

I  he  living  orpini-ins. 
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aud  the  solution  smelt  strongly  of  ethyl  butvrate,  the 
enzymes  being  still  present. 

These  enzymes  were  prepared  from  dung,  and  it  now 
remained  to  prepare  them  in  the  laboratory  by  the  action  of 
bacteria  alone.  For  this  purpose  200  c.c.  of  a  mixed 
culture  of  dung  bacteria  in  the  solution  above  described, 
seven  days  old,  was  mixed  with  200  c.c.  of  dilute  alcohol 
(alcohol  65,  water  100)  and  well  shaken.  Gelatin  and 
albuminoid  bodies  are  by  this  means  precipitated.  The 
liquid  was  filtered  aud  poured  into  eight  times  its  volume  of 
9S  per  cent,  alcohol.  The  precipitate  which  came  down 
was  washed  with  absolute  alcohol  and  dried  in  the  usual 
wav.  The  enzymes  thus  obtained  were  redissolved  in  water 
and  the  former  experiment  with  skin  repeated  with  this 
solution.  The  same  effect  was  produced,  showing  con- 
clusively that  it  is  the  enzymes  produced  by  the  bacteria, 
acting  in  conjunction  with  the  amines  which  bate  the  skin. 
It  would  seem  that  the  special  action  of  the  enzymes  is 
aided  by  the  presence  of  amine  compounds,  iu  addition  to 
the  chemical  action  which  these  latter  have  upon  the  skin. 
The  action  is  shown  to  be  interdependent,  i.e.,  bacterial 
action  alone  is  insufficient,  and  chemical  action  aloue  is 
insufficient,  the  true  bateing  action  being  a  combination  of 
the  two. 

In  conclusion  the  author  has  pleasure  in  acknowledging 
the  valuable  assistance  of  Mr.  H.  S.  Shrewsbury  in  carrying 
out  some  of  the  experiments. 

Discussion. 

The  Chairman  stated  that  it  was  of  much  interest  to 
note  that  the  author  and  others  to  whom  he  had  referred 
had  found  no  chlorine,  or  next  to  none,  in  dog's  dung.  If 
it  were  looked  for  in  a  water  extract  of  the  incinerated 
dung,  the  chlorine  would  not  be  found,  for,  from  his 
experience,  a  chlorine  estimation  in  substances  containing 
much  organic  matter  cannot  he  made  in  the  ash,  and  this 
applies  as  well  when  the  chlorides  of  the  alkaline  earths  are 
present  as  to  the  chlorides  of  the  alkalis.  A  large  pro- 
portion of  lime  must  be  added  before  incineration.  There 
can  be  little  doubt  that  the  published  estimations  of  chlorine 
in  plants,  wine,  and  milk,  &c,  made  in  the  ashes  of  these 
do  not  give  the  amounts  present. 

In  consequence  of  what  appears  to  be  the  normal  constitu- 
tion of  the  fieeal  matter  towards  the  end  of  the  alimentary 
canal  in  all  animals,  swarming  as  it  does  with  bacteria,  it 
would  not  be  reasonable  to  expect  the  digestive  fluids  of 
the  dog  to  pass  unchanged  in  the  dung,  and  he  agreed  with 
Mr.  Wood  that  they  cannot  be  considered  to  take  any  part 
in  the  process  so  carefully  studied  by  him. 

The  papers  read  are  highly  suggestive,  and  show  what 
useful,  though  difficult,  ground  the  authors  wish  to 
cultivate. 

Mr.  J.  T.  Wood  briefly  thanked  Mr.  O'SuIlivan  for 
calling  his  attention  to  the  point  in  question.  He  had 
estimated  the  chlorides  in  a  watery  extract  of  the  ash  of  the 
dung,  but  he  did  not  know  how  they  had  been  estimated  by 
the  author  he  quoted.  At  the  same  time  he  was  sure  that 
the  amount  of  chlorides  originally  existing  in  the  dung  was 
insufficient  to  have  any  appreciable  effect  on  the  skins. 


^rotttel)  £>rrtioit. 


Opening  Meeting  held  at  Glasgow,  November  1st,  1898. 


PROF.    G.    G.    HENDERSON    IN    THE    CHAIR. 


The  Chairman,  in  the  course  of  a  few  introductory 
remarks,  expressed  the  congratulations  of  the  Section  to 
Mr.  G.  T.  Beilby  on  the  well-merited  honour  conferred 
upon  him  in  his  election  to  the  highly  important  office  of 
President  of  the  Society,  aud  thanked  him  in  the  warmest 
manner  for  his  distinguished  services  to  the  Section  while 
occupying  the  post  of  chairman.  He  also  reminded  the 
meeting  that  alsrcet  six  years  ago  the  Section  had   passed  a 


resolution,  calling  for  the  elevation  of  the  minimum  flash 
point  of  burning  oil  to  100°  F.  (Abel  test),  and  congratulated 
the  members  in  general,  and  Mr.  D.  It.  Steuartin  particular, 
that  the  Petroleum  Committee  iu  their  recent  report  had 
recommended  the  adoption  of  this  most  necessary  change.  ■ 

SOME  CHEMICAL  PROPERTIES  OF  SCOTCH 
COAL. 

BV    W.    CARRICK    ANDERSON,    M.A.,    B.SC,     AND 
JAMES    ROBERT8. 

In  bringing  this  subject  before  the  Society  of  Chemical 
Industry  in  a  paper,  it  would  be  unnecessary  tu  advert  at 
all  to  the  importance  that  attaches  to  a  thorough  and  com- 
plete knowledge  of  the  substance  of  coal,  were  it  not  that, 
even  in  scientific  quarters,  the  latent  potentialities 
of  the  coal  industry  have  sometimes  been  overlooked 

An  output  last  year  of  over  200  millions  of  tons  in  the 
United  Kingdom  alone,  and  of  190  millions  in  the  United 
States  of  America  indicates  with  sufficient  vividness  the 
magnitude  of  the  interests  that  are  directly  affected  by  any 
practical  improvement  in  the  application  of  the  product  from 
this  fundamental  industry.  A  polluted  atmosphere,  and  a 
sun  reudered  invisible  for  many  days  eaeb  year  to  hundreds 
of  thousands  in  every  manufacturing  city,  offer  a  perpetual 
indictment  of  the  present  wasteful  aud  unscientific  methods 
of  using  fuel,  and  are  a  sufficient  indication  of  how  far 
increased  knowledge  would  benefit  at  once  the  community 
at  large.  At  the  recent  meeting  of  the  British  Association 
in  Bristol,  Sir  Win.  Crookes  in  his  presidential  address 
drew  attention  to  the  probability  in  the  not  distant  future 
of  a  scarcity  in  the  staple  article  of  food  of  a  very  large 
section  of  the  human  race,  through  the  tendency  of  the 
white  population  to  outgrow  the  limits  imposed  by  nature  on 
the  supply  of  wheat-bearing  land.  The  only  possible  means 
of  averting  the  crisis  was,  he  pointed  out,  to  increase  the 
fertility  of  the  soil  capable  of  carrying  wheat  by  the 
administration  of  nitrogenous  manures.  But  to  do  this 
adequately,  30  years  hence,  will,  he  believes,  be 
impossible  with  the  means  which  are  now  in  use.  At 
present  1 J  million  tons  of  nitrate  of  soda  are  consumed  each 
year;  30  years  hence  12  million  tons  additional  would 
be  annually  required.  But  even  at  the  preseut  rate  of 
export,  and  without  allowing  for  increased  demand,  the 
deposits  of  caliche  will  be  exhausted  in  from  20  to  30  years. 
The  existence  of  a  source  of  combined  nitrogen  in  the 
ammonia  got  from  coal  is  admitted,  but  "  all  Europe  does 
not  yield  more  than  400,000  tons  of  sulphate  annually  .  .  . 
....  anil  in  view  of  the  unlimited  nitrogen  [required 
to  substantially  increase  the  world's  wheat  crop,  this 
slight  amount  of  coal  ammonia  is  not  of  much  signifi- 
cance." Iu  arriving  at  the  conclusion  that  the  imminent 
danger,  to  which  he  points,  is  only  to  he  averted  by  the 
wholesale  fixation,  within  the  next  generation,  of  atmo- 
spheric nitrogen  to  the  equivalent  of  13  millions  of  tons  of 
nitrate  of  soda  per  annum,  Sir  Wm.  Crookes  ignored  the 
possibility  of  a  more  scientific  utilisation  of  the  world's  vast 
supplies  of  mineral  fuel,  placing  at  the  disposal  of  the  farmer 
a  much  larger  proportion  of  the  enormous  stores  of  com- 
bined nitrogen  existing  therein  in  every  one  of  the  continents. 
What  that  might  be  can  be  gathered  from  the  figures 
quoted  above.  An  annual  output  of  200  million  tons  of  coal, 
containing  on  an  average  1  per  cent,  of  nitrogen,  represents 
two  million  tons  of  combined  nitrogen,  equivalent  to 
nearly  9i  million  tons  of  sulphate  of  ammonia  from  the 
United  Kingdom  alone,  if  it  were  possible  to  recover  it  com- 
pletely in  that  form.  But  even  the  present  imperfect 
methods  of  recovery  would  be  capable  of  producing  about 
1 1  million  tons  annually  in  this  country,  if  the  whole  of  the 
output  were  carbonised,  and  the  ammonia  recovered,  as  is 
done  in  the  gas-works  and  blast  furnaces  at  the  present 
moment.  The  production  of  Continental  Europe  would  be 
probably  as  much,  while  America,  Iudia,  China,  and  mauy 
other  countries  will  furnish  for  a  much  longer  period  than 
30  years  contributions  of  no  inconsiderable  amount. 

At  the  same  time,  while  very  much  remains  to  be  done, 
it  cannot  be  said  that  no  effort  has  been  put  forth  towards  a 
more  economical  and  wholesome  employment  of  fuel.     The 
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technical  treatment  of  coal,  both  in  distillation  and  in  com- 
bu*tion,ha9  made  enormous  advauces,  and  genuine  improve- 
ment* in  processes  havi  frequently  yielded  to  their  fortunate 
devisers  the  profits  that  rightly  belong  to  those,  who,  by 
the  application  of  -kill  and  ingenuity,  have  increased  (he 
material  wealth  of  the  whole  community. 

but,  in  dealing  a  ith  the  subject  of  coal,  technical  methods 
ate  beset  with  the  difficulties  that  arise  from  the  material 
which  ihey  treat  being  almost  infinitely  various  in  mm- 
position  and  in  prop  irties.     A  system,  provi  as  in 

one  instance,  has  to   be  modified  to  soil  another  elai 

rial,  even  analytically  of  very  similar  composition,  or 
jiiav  fail  to  trr.it  it  successfully  altogether.     We  come  across 

General  Section  of  the  Clydi  < '•■"/  /.' 
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■'■aU  ir.  which  the  percentages  of  the  elementary  con- 
stituents arc  aim. ist  identical, — isomeric  they  have  been 
called — but  whose  properties  are  totally  dissimilar,  the 
products  of  their  destructive  distillation  tire  different,  and 

their  action  towar  Is  reagents  is  diverse. 

The  remedy  that  naturally  SUggl  for  this  st:it.-  of 

things,  and  the  only  remedy  that  can  be  completely  satis- 
factory, is  to  endeavour,  even  though  it  may  be  by  slow  and 
difficult  stages,  to  arrive  at  some  clear  conception  of  what 
an-,  of  what  it  is  that  conditions  the  difference  in  their 
behaviour  even  when  similar  in  elementary  composition,  so 
that  thereafter  the  means  can  be  with  certainty  adapted  to 
-ine  the  most  economical  employment  of  them  for  specific 
purposes. 

In  the  belief  that  this  end  will  be  materially  furthered  by 
the  accumulation  and  comparison  of  evidence  drawn  front 
the  different  localities  where  eoal  is  found,  we  desire  to 
give  a  tlescription  of  some  of  the  experiments  which  in  the 
course  of  the  last  two  years  w  <■  have  made  on  certain 
typical  coals  of  the  West  Central  Coalfield  of  Scotland. 

In  a  paper  read  by  one  of  the  present  authors  before  the 
Philosophical  Society  of  Qlaagow,  and  published  in  the 
"Transactions  for   IS07-98 "    (this Journal,  188  1,  a 

description  was  given  of  tin-  physii  al  characters  and  technical 
application-  of  the  products  from  the  principal  seams  of 
this  field.  The  names  and  relative  positions  of  the  Beams 
an-  indicated  in  tin-  accompanying  section,  which  we 
reproduce  from  the  paper  r.  rerred  to. 

With  regard  to  the  section  it  ought  to  be  kept  in  view- 
that    it   is   not    known   to    be   completely  developed    in    any 

■ pari    of    the   field:    the  upper  -nata  are  represented 

in  the  southern,  and  the  middl  and  lowest  oulv  in  the 
northern  and  eastern  area  of  the  h  ist  to  «  payable 

extent.     The  character  of  the  seams  themselves  varies  to 
-nine  extent  from   point   to   point,  and   then    chemical  eola- 
tion is  by  no  meant  even  approximately  constant;  yel 
the  figures  given  l.elow   m:i\  be  regarded  as  fairly  typical 

our  a   large    area,   and    represent    tin    i ip..-  turn    ol    the 

pies  dealt  with  iii  the  experiments  described  on  next 

page. 

Table  U. shows  the  composition  of  the  organic  matter  in 
these  well-known  coals.      They   wen-   selected    for  inv 
gatioo  from  the  most  various  localities  of  Lanarkshire   and 
Stirlingshire  as  t\ pica!  products  of  the  uid  with  no 

intention  of  using  them  to  support  an\  preconceived  theory 

or  view  regarding  either  their  formation  or  their  con- 
stitution. In  these  circumstances,  one  cannot  fail  to  be 
struck  with  the  close  agreement  in  composition  which  they 
pre-eiit.  Sample  1',  tni  example,  is  identical  almost  to 
within  the  limits  of  experimental  error*  with  that  marked 
•■  K."  Sample  "  D,"  the  gas  coal  associated  with  the  splint 
in  the  Hamilton  district,  is  exactly  similar  I"  that  market) 
•■  11,"  the  first  of  the  Druingray  coal-;  samples  M  and  (t 
are     not    less  remarkable     in     point     of    similarity.       The 

ultimate  composition  of    the    famous   Lanarkshire  splint 

shows  no  divergence  from  that  of  the  Boft  coals  above  and 
below  it.  such  as  one  might  reasonably  anticipate  from 
the  remarkable  properties  that  render  it  SO  valuable  from 
an  industrial  point  of  view;  and  in  particularising  tins,, 
we  wish  merel]  to  emphasise  the  outstanding  feature  of 
tin1    li-t.    the   close   approximation   which   these    bodies, 

drawn  from  localities  geographically  far  apart  and 
from  strata  of  different  geological  age.  present  in  chemical 
composition.  Taken  by  themselves,  they  seem  to  afford 
abundant  support  for  the  theon  advanced  man]  years  ago 
bj.  BalUer  ( vierteljahresschrifl  der  Zorcher  uaturtoraohen- 
den  Gesellsehaft.  1872),  to  the  effect  that,  leaving  out   of 

aCOOUnt    the     water,     resinous    bodies    and   enclosed    gases 

which  the\  contain,  coals  are  essentially  mixture-  of 
complex  carbon  compounds,  which  fotm  a  genetic  and 
probably  homologous  series,  of  compli  \  -nun me  analogous 

to  that  of  the  aromatic  -.  1 1>  t. 

I:  his  been  known,  however, for  a  very    long  time,  that 
-in  h  similarity,  at  d  even   identity,  of  chemical  composition 

initant   of  wide)]   different  chemical   ami 
physical    properties.       \s  far  back  as   i.Vir  it  was  pointed 

*  \\      may   say  that  for  tin-  purposes  .if   this  Investigation  the 
iiltlinato  analysis  "f  tbt  n 

triplicate  nsvivs  being  made  in  each  I 
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out  by  Stein  that  two  samples  of  coal  identical  in  ultimate 
composition  may  give  entirely  different  results  when 
ignited  in  absence  of  air.  One  may  yield  a  firm,  metallic- 
looking  cake,  a  true  "  coke,"  the  other  only  a  soft,  partially 


coherent  or  even  a  pulverulent  residue.  And  the  per- 
centage weights  of  so-called  "  fixed  carbon  "  thus  obtained, 
may  be  equally  unlike.  The  latter  point  is  shown  by  the 
figures  given  in  Table  III.  below. 


Table  I. 

Ultimate  Analyses  of  Coals. 


Hamilton  District. 

Airdrie  District. 

A. 

Ell. 

B. 

Main. 

c. 

Splint. 

d. 

Gas. 

E. 
Virgin. 

F. 

Virtue  well. 

G. 

Kiltongue. 

H. 

Upper 

Drumgray. 

Per  Cent. 

4-52 
71  -88 
11-10 

1-53 
999 
0-98 

Per  Cent. 
4-98 
73  62 
950 

1-54 
9-08 
1-28 

Per  Cent. 
4-82 
75-60 
8-71 

1-50 
7-27 
2-20 

Per  Cent. 

5-54 

76-16 

7-52 

1-52 
5-56 
3-70 

Per  Cent. 
5-10 
74-67 

8-62 

1-54 
7-77 
2-30 

Per  Cent. 

4-97 
71-83 
8-80 

1-68 

6-90 
5-82 

Per  Cent. 

5-37 

73-30 

7-83 

1-65 
10-45 
1-40 

Per  Cent. 
5-68 
77-14 

Oxygen    (and    organic 

sulphur). 

7-71 

1-65 

4-70 

3-12 

100-00 

100-00 

100-00 

1(10-00 

100-00 

lOO'OO 

100-00 

100-00 

Airdrie  District. 

Slamannan. 

It. 

Kilsyth 
Hausrhrigg. 

N. 

Bannockburn 
Main. 

0. 

Kilsyth 
Coking. 

— 

I. 

Upper 
Drumgray. 

J. 

Lower 

Drumgray. 

K. 

Lower 
Drumgray. 

h. 

Lower 

Drumgray  (iii.) 

Per  Cent. 

466 

77-17 

9-57 

1-88 
3-82 
290 

Per  Cent. 
5-02 
75-17 

9-92 

1-45 

7-14 
1-30 

Per  Cent. 
5-00 

77-33 
9-78 

l-'.io 
4-02 
1-97 

Per  Cent. 
4-37 

s:S's7 
3-81 

2-ia 

1-83 
4-00 

Per  Cent. 

5-06 

80-67 

7-50 

1-84 
1-98 
2-95 

Per  Cent. 

514 

88-80 

5-67 

1-89 
1-75 
2-75 

Per  Cent. 
5-20 

81-50 

Oxygen    (and  organic 
sulphur). 

7'5'i 

2-01 
1-72 
2-111 

lOO'OO 

100-00 

lOO'OO 

lOO'OO 

L  (.10-00 

100  00 

100-00 

Table  II. 
Ultimate  Analyses  of  Dry  Organic  Matter. 


— ■ 

A. 
Ell. 

B. 

Main. 

c. 

Splint. 

D. 

Gas. 

E. 

Virgin. 

F. 

Virtuewell. 

G. 

Kiltongue. 

H. 

Upper  Drum- 
gray  (i.)l 

Per  Cent. 
5-07 
80-74 
12-47 

1-72 

Per  Cent. 

356 
82-13 
10-59 

1-72 

Per  Cent. 
5-32 
S3 -41 
9-63 

1-65 

Per  Cent. 
6-11 

83-92 
8-29 

1-68 

Per  Cent. 
5-67 
83-03 
9-59 

1-71 

Per  Cent. 
5  70 
82-30 
10-08 

1-92 

Per  Cent. 
6-09 
83-16 
8-88 

1-87 

Per  Cent. 
6-16 
83-69 

Oxygen    (and  organic 
sulphur). 

S-36 
1-79 

100.00 

100-00 

100-00 

100-00 

loo-oo 

100  00 

100 -oo 

lOO'OO 

Upper 
Drumgray  (ii.) 


J. 

Lower 
Drumgray  (i.) 


Iv. 

Lower 
Drumgray  (ii.) 


L. 
Lower 
Drumgray  (iii. 
J  (Slamannan). 


Hydrogen 

Carbon  

Oxygen    (and  organic 

sulphur). 
Nitrogen 


Per  Cent. 
5-00 
82-73 
10-26 

2-01 


100-00 


Per  Cent. 
5-48 
82-10 
10-83 

1-59 


Per  Cent. 
5-32 
82-26 
10-40 

2-02 


Per  Cent. 
4-64 
89-06 
4-05 

2-25 


100-00 


M. 

Kilsyth 

Haugurigg. 


N. 

Bannockburn 
Main. 


O. 

Kilsyth 
Coking. 


Per  Cent. 
5-32 

84-86 
7-89 

1-93 


100-00 


Per  Cent. 
5-38 
86-70 
5-94 

1-98 


Per  Cent. 
5-40 

S4-I17 
7-82 

2-11 


Kio-no 


Table  III. 
Pro.rimate  Analyses  of  above  Coals. 


— 

A. 

Ell. 

B. 

Main. 

c. 

Splint. 

D. 
Gas. 

E. 
Virgin. 

F. 

Virtuewell. 

G. 

Kiltongue. 

H. 

Upper  Drum- 
gray  (i.) 

Per  Cent. 
9-99 

O'.IS 

33-33 
55-70 

Per  Cent. 
9-09 
1-28 

35  -S4 
53-79 

Per  Cent. 

7-27 

2-20 

36-22 

51-31 

Per  Cent. 

5-56 

3-70 

38-25 

52-49 

Per  Cent. 

7-77 

2 -SO 

33-53 

56  40 

Per  Cent. 

6-90 

579 

37  73 

ie-58 

Per  Cent. 

10-45 

1-39 

35  25 

5291 

Per  Cent. 

4-70 

3-12 

40-27 
51-91 

100-00 

100-00 

100*00 

100-00 

100-00 

lOO'OO 

KlO'00 

lOO'OO 
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Table  III. — continual. 


I.  J.  K. 

Upper  Lower  I  nrar 

Drumgray  (u.)    Drunnrniy  (i.)     Drumgray  (iL) 


lx>wer 

D/umgray  i  in, 

(Slamannan). 


M. 

Kilsyth 

Heugnrigg. 


Bannnckburn 
Haiti. 


O. 

Kilsyth 




Volatile  matter 
Piled  carbon  . . 


P.r  Cent. 

2-8] 

57-5l 


Per  Cent. 

Tit 
1-57 

.v;;s 
54-51 


l.i,-,,.i 


100-00 


Per  Cent. 

fOS 
2  01 


Per  Cent. 
183 

run 
20-61 

73-5.; 


Pit  Cent. 

1-88 

2-96 

32  aS 

62-62 


lVr  ('.-lit. 

' 

275 

87'40 

88"10 


Per  (Vnt. 
1-7-J 


HKI-ftO 


!■»' 


KKI-IIII 


100-00 


Tmi.K   IV. 


Ell. 

B. 
Muin. 

c. 

Splint, 

D.                    E.                    P.                    G. 
Gas.              Virgin.         VirtuewelL      Kilmngue. 

11. 
Upper 

Drumgray  u .V 

1-861 
Calorific    power             f 
(Thompson's  ealori-  J           7,480                 7,590 

f298                 1'290                 1-2M                 1-828                 1-278 

7,425                   7.:;7"                   7.I-"                   &S87                   VM                   -.:."  - 



I. 

Upper 

Drumgraj  (ii.) 

J.                            K. 

Lower                L  rwer 
Drill.  - 

I..                         M. 

Drnmgrav   ill.)      „„, ';, !  ' 
(Blamannan).       nangnrigg. 

X. 

Bannoektrarn 
Main, 

o. 

KlKytli 

Coking. 

power          ■) 
ipsoa'fl  calori-  > 
' 

7,370 

L-270 

7.177 

7,508 

1-322                        1181 
7,810                      7,535 

r.ii«; 

1-27.-. 

7310 

In  tin-  paper  t"  which  reference  baa  already  been  made 
(\V.  Carrick  Anderson,  Trans.  Phil.  Soc.  "f  Glasgow, 
L897  '.<*,.  it  was  pointed  out,  that,  of  the  coals  indicated  in 
the  accom|  an]  ing  section,  those  ritoated  above  the  position 
oftbeAirdrie  Blackband  Ironstone, 'although  on  ignition 
in  the  crucible  they  give  residues  of  fixed  carbon  that 
cohen  together,  are  non-coking  coals  in  the  sense  that 
the  r.  4  arc  soft,  so  that  they  are  valueless  for 
the  i  manufacturing  cokes  suitable  foi  ran 
purposes.  Those  lying  between  the  boriion  of  the  Airdrie 
Blackband  and  that  of  the  Blatyband  Irons! are  fre- 
quently affected  bj  the  m<  ■-  close  proximit]  of 
intrusive  volcanic  rocks  and  their  qualities  thereby  changed. 
This  i-  particularly  noticeable  in  the  Drumgray  coals,  and 
for  tl  '  bave  included  in  the  above  tables  t«" 
samples  of  Upper  and  three  ol  Lower  Drumgray  Bomewbal 
different   in   composition.      From  the    Virtuewell   coal,  an 

inferior  coke  it   ocoai ally  manufactured,  and  both  the 

i  pi .  .i    Drumgra]    are,  in    certain    localities, 

valuable    coking   coals.      Where    the   intrusive   vulcanic 

have  emu.'  into  intimate  contact  with  these  seams, 

the]  have  been  converted   mto  semi-anthracites  (sample  I. 

md  in  this  condition  constitute  valuable 


Bteam  coal6.  Tlie  lowest  or  lini.st.nic  series  (belov 
the  position  of  the  index  limestone)  contains  a  set 
of  coals  the  chief  characteristic  of  which  i-  their 
strong  enkiug  property1.  The  Possil  Main,  Kilsyth 
Haughrigg,   llannockburn  Main,   Kinncil   and    Wilsontown 

Mail i   Kilsyth  Coking  seams,  which  are  developed  in 

different  localities  on  the  northern  edge  of  the  basin*  an 
all  worked  for  the  manufacture  of  coke.  The  products, 
while  variable  in  quality,  are  as  a  rule  hard  moreoi  leas 
silver]  cokes  with  a  strong  metallic  ring,  for  which  then 
is  an  active  demand  for  foundry  purposes  throughout  the 
district. 

It  would    appear   from  this.   that,   whatever    may    be    thi 

points  in  which  the  coals  of  this  Geld  resemble  and  differ 

from  one  another,  there  is  an  increasing  development  of 
ill.    raking    property    as    wc    past   downward    in    the    scries. 

and   this  is  confirmed  by  the  following  experiments,  in 

which  the  caking  powei  is  measured  by  the  number  ol 
units  of  fine  white  sand  thai  can  be  caused  to  unite  Into  a 
cake  that  ju~t  coheres  by  ignition  in  ■  closed  platinum 
crucible  with  unit  weight  (1  grin.)  of  the  tin.  u  powdered 
coal.     This  number  is  the  caking  index  : — 


Tm-.ii    V. 
Caking  tnd  ' 


__ 

A. 
Ell. 

B. 

Splint. 

11. 

1                        F. 
Virgin.         Virtuewell. 

G. 
fUltonajue. 

II 

Upper 

Drumgray  (i.) 

> 

S-5 

S-5- 

4                           4 

i 

1.                         .1.                         K. 

Upper               Lower 
Dmmirray  (iL)     Drumgray  (L)    Drumgra; 

r 

M. 
innan).       "a"*™ 

N. 
Bniinnekbiirn 

O. 
Kilsyth 

1  Ol    Dg, 

r.-s 

4-5  + 

0                       0  + 

1.-.-5 
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Measured  by  this  convenient,  if  somewhat  rough,  teBt,  it 
appears  that,  until  we  come  down  to  the  Drumgray  coals,  the 
caking  capacity  shows  little  difference  in  degree ;  but  in  the 
Drumgrays,  and  especially  those  indicated  as  "I  ''and"  K  " 
there  is  noticeable  a  marked  advance  towards  the  strongly 
caking  quality  characteristic  of  the  limestone  series,  repre- 
sented by  the  last  three  samples. 

The  reasons  for  this  marked  difference  in  property 
between  substances  which  show  comparatively  little  varia- 
tion in  ultimate  analysis  were  considered  at  some  length  in 
the  previous  paper,  and  it  was  shown  by  experiment  that 
in  the  non-coking  coals  of  the  uppermost  seams  the  forma- 
tion of  coherent  residues  on  ignition  was  due  entirely  to 
the  presence  in  them  of  bodies  extractable  with  caustic 
potash.  The  result  was  that,  after  boiling  for  1 — 2  hours 
with  5  per  cent,  solution  of  the  alkali,  all  of  these  coals 
lost  the  tendency  to  cohere  on  ignition  which  they  formerly 
possessed,  and  gave  only  loose  dull  earthy  powders.  The 
strongly  caking  coals  from  the  limestone  series,  on  the 
other  hand,  continued,  even  after  three  hours  boiling  with 
alkali,  to  cohere  tirnily  on  ignition,  forming  true  cokes, 
which  were  hard,  although  not  so  bright  as  those  from  the 
original  coals.  In  the  intermediate  series  the  state  of  things 
forms  a  connecting  link  between  these  two  extremes.  The 
Virtuewell  coal  after  boiling  with  caustic  potash  gave  a 
residue  that  cohered  slightly  on  ignition,  forming  a  brittle 
soft   coke.     Kiltongue  yielded    only   a    loose  dull  powder, 


similar  to  those  of  the  uppermost  series.  Upper  Drum- 
gray  "  H  "  just  cohered,  while  Upper  Drumgray  "  I  " 
gave  a  dull  but  fairly  strong  coherent  coke.  The  tendeney 
becomes  more  pronounced  in  the  Lower  Drumgray  coals, 
of  which  that  marked  "J"  yielded  a  residue  that  cohered 
fairly  well,  but  was  dull  and  earthy  in  appearance,  while 
"  K  "  gave  a  hard,  strong,  and  fairly  bright  coke,  differ- 
ing very  little  from  that  of  Kilsyth  Haughrigg.  In  these 
intermediate  coals  therefore,  except  Kiltongue,  there  is 
present  to  a  greater  or  lesser  extent,  in  addition  to  resinous 
bodies,  a  non-saponifiable  constituent  capable  of  inducing 
a  certain  amount  of  coking  in  the  oven,  although  not  to  the 
extent  that  is  characteristic  of  the  coals  of  the  lowest  series  •, 
but  at  their  best  they  are  true  caking  coals. 

The  question  therefore  arises,  what  is  it  that  conditions 
this  difference  in  the  degree  of  coking  power  ?  Is  the 
binding  constituent  the  same  in  each  of  the  true  cakinf 
coals,  and  is  the  difference  in  degree  of  caking,  which  they 
exhibit,  due  entirely  to  the  relative  amount  present  in  each 
case,  or  are  the  binding  constituents  different  ? 

To  gain  some  light  on  this  point  ire  heated  samples  of 
each  of  these  coals,  coking  and  non-coking,  to  a  temperature 
of  300° — 305°  C.  in  a  current  of  dry  carbon  dioxide  for  three 
hours,  and  afterwards  tested  the  coking  quality  by  ignition 
in  a  closed  platinum  crucible.  The  results  are  shown  in  the 
following  table  :  — 


Table  VI. 
Losses  at  300°  C. 


— 

A. 

Ell. 

B. 

Main. 

C. 

Splint. 

D. 
Gas. 

E. 

Virgin. 

F. 

Virtuewell. 

G. 

Kiltongue. 

Percentage  loss  of  dry 
coal  at  800°  C. 

9-5 

A  considerable 
part  formed  a 
dull     earthy 
coke,  the  rest 
in  powder. 

16'2 

16-2 

21-8 

17-7 

16-2 

11-9 

Physical    condition   of 
residue. 

Residues  just  cohered  and  not  more. 



H. 

Upper 

Drumgray  (i.) 

I. 

Upper 

Drumgray  (ii.) 

J. 

Lower 
Drumgray  (i.) 

K. 

Lower 
Drmugray  (ii. ) 

M. 

Kilsyth 

Haughrigg. 

N. 

Bannockbiirn 

Main. 

O. 

Kilsyth 
Cokirg. 

Percentage  loss  of  dry 
coal  at  300°  C. 

14*7 

Residue      in- 
hered slightly, 
but  mort!  than 
the  preceding. 

s-i 

Residue  coked 
and  fairlvhard 
in   the  lower 
part    of     the 
crucible. 

12*6 

Residue      co- 
hered,      but 
no  more. 

7*0                       13*1                         7-3                        6'4 

Physical   condition    of 
residue. 

Residues,  dull  I 
hard 

ut  fairly  strong 

cokes. 

Dull,  but  goo< 
col 

1  hard  strong  _^ 
es. 

Comparing  these  results  with  those  got  from  the  experi- 
ments with  caustic  potash,  we  are  led  to  the  following 
conclusions  with  regard  to  the  whole  series  :  — 

(1.)  In  the  Main,  Splint,  Gas,  Virgin,  and  Kiltongue  coals 
the  cohesion  of  the  residues  on  ignition  is  due  entirely  to 
the  presence  of  small  quantities  of  resinous  matter,  which 
can  be  expelled  completely  on  slowly  heating  the  powdered 
coals  to  300°  C.  The  breakdown  of  these  resins  on  rapid 
ignition  causes  the  binding  together  of  the  residues. 

(2.)  In  Ell  the  tendency  towards  cohesion  is  due  to  the 
same  cause,  but  a  small  quantity  of  the  resinous  matter 
remains  in  the  coal  at  300°  C. 

(3.1  Virtuewell  owes  its  tendency  to  cohere,  partly  to 
the  presence  of  a  constituent  or  series  of  constituents  not 
extractable  with  caustic  potash,  but  completely  volatile  on 
heating  for  three  hours  at  300°  C. 

(4.)  In  both  samples  of  the  Upper  and  Lower  Drum- 
gray  (i.  and  ii.)  the  caking  property  proceeds  partly  from 
the  resinous  constituents  and  partly  from  non-resinous 
substances  ;  in  the  coals  marked  II  and  J,  chiefly  from  the 
former,  and  more  so  in  Upper  than  in  Lower ;  in  those 
marked  I  and  K,  principally  from   the   latter ;  and  in   K 


almost  entirely  so.  In  H  and  J  the  caking  constituents 
can  be  almost  completely  volatilised  at  300°  C.  in  absence 
of  air.  The  coals  I  and  K  form  hard  bright  cokes  on 
ignitioD,  even  after  exposure  to  a  temperature  of  300° — 
305°  C.  for  three  hours,  in  absence  of  air. 

(5.)  In  the  strongly  caking  coals  of  the  limestone  series 
the  firmly  coherent  character  of  the  ignited  residues  is  the 
result  almost  exclusively  of  the  breakdown  of  non-saponi- 
fiable bodies.  In  Kilsyth  Haughrigg,  a  larger  proportion 
of  these  is  volatile  at  3003  than  is  the  case  in  Banuoekburn 
Main  and  Kilsyth  Coking  coals,  which  suffered  little  dete- 
rioration in  coking  property  by  exposure  for  three  hours  to 
that  temperature. 

Two  general  remarks  we  would  make  upon  these  con- 
clusions. The  first,  with  reference  to  the  statement  that 
the  resinous  constituents  exercise  no  influence  upon  the 
coking  of  a  coal,  is  that,  while  they  do  not  condition  its- 
suitability  in  most  cases  for  coking,  they  distinctly  con- 
tribute to  the  caking  property.  The  second  beats  upon 
the  statements  of  Marsilly  and  Percy  (Annales  de  Mines- 
S.  5,  1857,  12,  347,  et'scq.i  Percy,  "Metallurgy,"  1, 
"  Fuel,"  p.  309),  that  heating  for  from  one  or  two  hours 
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,    destroys  thecatdeg  property  througli  volati- 

of constituents.      We  find  that  in  certain   c 

le  series  it  does  do  so,  but  that  in  the  -trough 

coals  from  the  lowest  strata  mere  heating  to  3i>.'>  .  even  tor 

three  boors  (air   being  excluded  I.  docs  not  materially  affect 

their  tendency  to  cohere  firmly  on  coition. 

The  next  poinl  we  bad  to  determine,  if  possible,  was  the 
nature  of  the  subtance  that  causes  the  fusibility  of  the 
latter  class  of  coals,  and  BO  renders  them  valuable  for  the 
manufacture  of  coke.  The  action  of  caustic  potash  solu- 
tion afforded  a  criterion  by  winch  we  "ere  able  to 
differentiate  between  a  coking  and  a  non-coking  coal; 
and  it  may  be  added  that  we  have  proved  the  validity  of 
in    respect  to  both  classes   of  mineral   from  other 

localities  as  welL  But  it  does  not  enable  as  to  say, 
whether  the  character  of  caking  <>r  not-caking  depends 
upon  the  constitution  of  the  whole  body,  or  whether  it 
depends  upon  the  nature  of  a  constituent  ur  series  of 
constituents  forming  merely  a  part  of  the  total  bulk  of  the 
coal. 

[u  the  attempt  to  ascertain  this,  recourse  via-  bad  in  the 
Brsl  instance  to  atmospheric  oxidation.  The  results 
obtained  for  both  descriptions  are  describe. I  it  length 
in  the  paper,  containing  the  fir-t  instalment  of  these 
,  i  referred   to.     It  is  sufficient   here   to  say 

that,  while  of  very  great  int.  rest,  the\  did  not  appear  to 
offer  any  means  of  arriving  at  a  solution  of  the  question. 
vVe  tin  ii  turned  our  attention  to  the  effect  of  nitric  acid 
oxidation. 

In  ls'Jl-'Ji!  it  was  pointed  out  by  IS.  J.  Friswell  .  Proc. 
(  hem  Sue.  1891-92,  9),  thai  the  effect  of  dilute  nitric 
a.  id  upon  coals  was  to  conn  it  them  into  substances 
which,  on  drying,  were  black,  lustrous  and  very  brittle, 
insoluble  in  water,  bni  verj  easily  soluble  in  ammonia 
bet  alkaline  tluids.  From  the  intensely  dark 
coloured  solutions  thus  obtained,  acids  precipitate  bulky 
brown  hoi  culent  substances,  which  are  insoluble  in  solutions 
of  acids  and  mineral  salts,  but  are  soluble  to  some  extent 
ill  pure  water. 

Bo  far  as  we  have  been  able  to  learn,  no  one  has  up  to 
tb,  pie. .lit  tune  attempted  to  investigate  the  character  of 
these  bodies,  or  to  ascertain  hoi  far  the  substances  obtained 
in  thi-  »a\  from  different  coals  agree  in  on.     In 

the  present  ease  it  Beemed  to  us  a  matter  of  importance 
to  discover,  lir-t  of  all,  the  qualitative  composition  of  the 


bodies,  and,  secondly,  whether  those  obtained  from  the 
different  classes  of  coal  were  the  same  or  different  The 
method  of  procedure  adopted  in  their  preparation  i- 
dc^'ribed  in  the  previous  paper  and  need  not  be  repeated. 
Qualitatively,  they  were  found  to  consist  in  each  ease  of 
carbon,  hydrogeu,  oxygen,  nitrogen  and  sulphur,  with  a 
small  quantity  of  mineral  matter,  principally  oxide  of  iron, 
amounting  as  a  rule  to  from  O.'i  to  1  per  cent. 

Provided  exeees  of  acid  was  used  for  the  oxidation  of 
the  coal,  it  appeared  to  be  immaterial  whether  the  c\ 
WSJ  much  or  little.  SO  far  a-  the  ultimate  composition  of  the 
purified  residue  was  concerned,  and  from  a  given  COal  the 
oxidized  bedy,  or  "coal  acid  "  as  we  shall  call  it,  was  tin  g  - 
one  and  the  same.  Thi-  may  be  illustrated  by  the  following 
results  obtained  from  the  combustion  oi  two  samples  of  the 
acid  from  Bannockburn  Main  coal,  prepared  oa  different 
occasions. 

Taui.i:    VII. 


Sampl*  "  A." 


Sample  "  B7 


Hydrogen 
Carbon  . .. 
Oxygen  ■ . . 
Nitrogen-. 
Sulphur  .. 
Ash 


PerCent. 
S-SJ 

in 


331 

fee 

II  4! 


1INI-0U 


100-UO 


The  coals  which  we  examined  went  into  solution  almost 
completely  when  evaporated  with  nitric  aeid  aud  subse- 
quently treated  with  ammonia.     The  small  residue   left  was 

investigated  in  one  instance  and  found   to  consist  largely  of 

mineral  matter  (86  per  cent.)  surrounding  particle-  of  a 
compound  -in-ilar  in  composition  to  thai  of  the  coal  acid 
prepared,  and  probably  only  prevented  from  goiug  into 
solution  by  being  intimately  mixed  with  the  a-h  residue. 

Having  proved  that  in  these  coal  a.ids  we  had  to  deal 
with  bodies,  which,  whether  chemical  individuals  or  not, 
were  at  least  of  definite  composition,  we  proceeded  t-.  pre- 
pare specimen-  from  typical  coals  of  the  caking  and  non- 
caking  type,  and  to  subject  them  to  careful  analysis.  The 
following  table  -hows  the  figures  obtained:  — 


Table  VIII. 
( 'omposition  of  Acid  Bodies  <j<>i  Ihj  Oxidation  ■;/'  <  '<>u7. 




Ell. 

Bpunt. 

Gas. 

Virgin.             Dre^       ^"^^mrD 
(8lamannan).           a,a,n- 

Kil->tli 
Coking. 

Pet ' 

31.-, 

Pet  Cent 

:cu 

PerCent 

■  t  17 

Percent.           Per  Gent            PerCent 

•.■•;t                   I'M                   .vss 

;.s:,;                      era.-.                     nS-«4 

tg-00 

l...                         VJ7                          1   12 

ii'.-l 
l-H                      0-91                       ii-tU 

PerCent 

.To; 

Oxygen 

\itn»K''ii 

32-W 

1   7!i 

0-7J 

OS'S]                      8PSJ 

is- id 

1  ::■                          171 

i>-  ;t 

0-7J 

1  .;:. 

100-00                   100-00                   100-00                                               1-    M 

UM'M 

rAiMi:    IX. 
Composition  of  Organic  Matter  ••>  abovi  Acid*. 




1 

Splint. 

Gas. 

Virgin. 

Lower 

Drim  gray 
(81smannan). 

Bannoekbnni 

Kil-yth 
Cokiuc. 

Pi  1 1 

:i  i; 

Pet  i 
I'M 

Per  . 
0TBJ 

!b-43 

Per  Cent 

33-11 

C"-, 

PerCent 

i    i 
o-u 

Per  1 
S'M 
BS'OB 

0-43 

Pi  i  • 

a- is 



'.I-;:. 

:il"l 



i  - 

3-31 
0-74 

lWOO 

100-00 

LOO-OO 

loo-oo 

100-00 
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These  results,  so  far  as  they  go,  are  of  very  high  interest. 

Incidentally,  we  may  observe,  that  they  supply  direct  proof 
of  the  presence  of  "  organic  sulphur  "  in  coals,  the  existence 
of  which  had  been  asserted  for  some  lime  on  circumstantial 
evidence  alone.  The}-  show,  moreover,  that,  whatever 
may  be  the  cause  of  the  chemical  and  physical  differences 
between  these  caking  and  nan-caking  coals,  they  yield  on 
oxidation  bodies  which,  although  different  from  one  another, 
show  no  distinct  division  corresponding  to  the  coals  them- 
selves. The  acids  obtained  from  the  soft  non-caking  coals 
(Ell  and  Virgin)  certainly  contain  more  oxygen  than  those 
from  Baunocklmrn  Main  and  Kilsyth  Coking,  but,  on  the 
other  hand,  the  latter  are  almost  identical  with  those  from 
Splint  and  Gas  coals,  which  are  non-caking. 

There  is  then  the  further  question,  do  these  acid  bodies 
owe  their  origin  to  the  oxidation  of  the  organic  matter  of 
the  coal  as  a  whole,  or  is  each  the  product  of  a  constituent 
merely  ?  In  the  first  ease,  coals,  whether  coking  or  non- 
coking,  will  be  made  up,  if  we  neglect  resins  and  ash, 
entirely  of  bodies  containing — in  addition  to  hydrogen, 
oxygen,  and  carbon— both  nitrogen  and  sulphur;  in  the 
second  case,  of  a  mixture  of  such  constituents  with  others 
of  different  composition. 

In  every  case,  heating  coal  to  300° — 310°  C.  causes  a  con- 
siderable loss  in  weight,  and  part  of  the  organic  matter  is 
gasified  in  addition  to  that  which  distils  over.  If  this  gasi- 
fication is  due  to  the  decomposition  of  a  complex  molecule 
containing  nitrogen  and  sulphur  and  constituting  the  bulk 
of  the  coal,  then  oxidation  with  nitric  acid  subsequent  to 
the  heating  might  be  expected  to  yield  an  acid  of  different 
composition  from  that  previously  obtained.  Conversely, 
should  the  product  of  oxidation  be  the  same  as  before,  it 
might  be  argued  that  the  gasification  proceeded  from  the 
decomposition  of  another  constituent  existing  over  and 
above  the  nitrogenous  one  which  yields  the  acid. 

To  ascertain  which  took  place,  we  heated  Ell  coal  for  four 
hours  in  a  current  of  dry  carbon  dioxide  at  a  temperature 
of  300° — 315°  C.  and  from  the  residue  prepared  an  acid  by 
oxidation  as  before.  The  dry  Ell  coal  lost  about  9-5  per 
cent,  by  weight  on  heating,  and  the  change  in  composition 
caused  thereby  is  indicated  by  the  following  comparison. 


Table  X. 


A.— Composition  of  Organic  Matter  in 
EU  Coal. 


B.— Composition  of 

Residue  left  on 

heating  Ell  to 

301)'— 313"  C. 


Hydrogen 

Carbon  

Oxygen  and  org.  sulphur 
Nitrogen  . ., 


Per  Cent. 
5-07 

80-7-1 
12-47 

1-72 


lnirno 


Per  Cent. 
5-32 

82-67 

10-00 

2-01 


100-00 


Five  grms.  of  this  residue  was  converted  into  the  acid  by 
oxidation  with  nitric  acid  (1-2),  and  this  was  purified  by 
the  same  methods  as  before.  On  analysis  it  gave  the 
following  result,  which  we  compare  with  the  figures  repre- 
senting the  original  Ell  acid. 

Table  XI. 


Acid  from  Original  Ell  Coal. 

Acid  from  Ell 
Residue. 

Per  Cent.      1            Per  Cent. 
8-16                          3-01 

jS-4.»                            5S*57 

3236                            32-23 

0-72                              0-71 
4-79                              4-60 
U'53                              0-83 

100-00                           100-00 

The  bodies  are  thus  clearly  identical.  The  inference  we 
draw  from  this  result  is  that  the  nitrogenous  molecule  in 
Ell  coal  remains  intact   even  when  the  coal  is  subjected 


to  a  temperature  of  300° — 315°  C.  for  a  lengthened  period  of 
time,  and  that  the  loss  in  weight,  amounting  to  9-5  per  cent., 
and  only  to  a  small  extent  resulting  from  the  volatilisation 
of  resinous  substances,  is  due  chiefly  to  the  (volatilisation 
and)  breakdown  of  another  constituent  or  series  of  consti- 
tuents. 

From  the  very  close  resemblance,  in  some  cases  (Splint 
and  Bannockburn  Main)  approaching  identity,  between  the 
acid  bodies  got  from  caking  and  non-caking  coals,  we  in- 
cline to  the  belief  that  the  cause  of  the  difference  in  the 
coals  themselves  is  not  to  be  found  in  the  nitrogenous  con- 
stituents that  give  rise  to  these,  but  in  the  apparently  nitro- 
gen-free bodies  associated  with  them.  The  greater  or  less 
ease  with  which  these  are  volatilised  and  decomposed  in 
different  coals  would  thus  condition  their  non-cakino-  or 
caking  character.  In  EU  eoal  they  do  not  melt,  but  break  up 
at  once  into  gaseous  bodies.  In  Virtuewell  and  the  Drum- 
gray  H  and  J  coals  they  melt  on  rapid  heating,  and  cause 
partial  fusion,  so  that  it  is  possible  to  manufacture  weak 
cokes  from  these.  The  increased  caking  power  of  the  latter 
coals  does  not  come  out  in  the  table  of  "  caking  indices," 
because  the  admixture  of  sand,  which  has  a  low  conductivity 
for  heat,  causes  practically  the  whole  of  this  potent  ially  fusible 
constituent  to  be  volatilised  before  it  melts,  and  the  "caking 
index  "as  given  is  thus,  as  in  the  case  of  tbe  preceding 
coals,  merely  that  of  the  resinous  substancescontained  in  them. 
Bannockbuin  Main  coal,  we  have  ascertained,  melts  at  about 
317°  C,  and,  the  fusible  constituent  being  decomposed  at  a 
still  higher  temperature,  deposits  much  carbon  which  acts 
as  a  .cementing  material.  This  large  deposition  of  carbon 
it  is  that  occasions  the  phenomenon,  often  noted  and  com- 
mented on,  that  the  percentage  weight  of  fixed  carbon  got 
from  caking  coals  is  greater  than  that  obtained  from  those 
that  do  not  cake. 

The  view  as  to  the  composition  of  coal,  which  we  have 
been  thus  led  to  adopt,  as  the  result  of  our  experimental 
investigations,  differs  materially  from  the  theory  already 
mentioned  as  having  been  formulated  many  years  ago  by 
Baltzer.  We  conclude  that,  whether  or  not  different  coals 
contain  bodies  that  form  a  genetic  or  homologous  series, 
such  bodies  form,  at  the  most,  only  a  part,  and,  it  may  be, 
in  many  cases  a  minor  part  of  the  total  organic  matter  of 
the  minerals  ;  further,  that  a  considerable  part  of  tbe 
organic  matter  consists  of  a  complex  compound  compara- 
tively rich  in  nitrogen,  and  containing  sulphur  as  well ;  and 
that,  over  and  above  these,  resinous  material  is  always 
present  to  a  small  but  fairly  constant  extent. 

The  composition  of  the  mixture  of  resinous  and  other 
bodies,  which  can  be  driven  off  by  heating  a  coal  to  300°  C, 
cannot,  as  is  evident  from  the  figures  in  Table  X.,  differ  very 
widely  from  that  of  the  residue  left.  Several  of  these  resins, 
or  mixtures  of  them,  have  been  examined  and  their  ultimate 
composition  is  not  unlike  that  of  ordinary  pine  resin,  i.e., 
say  C  =  80-7  per  cent. ;  H  =  9-5  percent. ;  O  =  9-8  per 
cent.  (Muck,  "  Die  Chemie  der  Steinkohle,"  2nd  Edition, 
1891,  pp.  66,  67.) 

The  nitrogenous  bodies  obviously  owe  their  origin  to  the 
proteid  substances  of  tbe  vegetable  matter  from  which  the 
coal  was  formed.  Indeed  the  very  discrepancies,  which  they 
show  in  ultimate  composition,  may  be  regarded  as  confir- 
mation of  their  being  derived  from  some  such  source,  for 
the  proteids  themselves  show  like  differences  on  analysis. 

The  limits  of  variation  in  the  class  have  been  set  down  as 
these :  — 

Carbon,  from  51*5  per  cent,  to  54-5  per  cent. 
Hydrogen,  from  6-9  per  cent,  to  7"3  per  cent. 
Nitrogen,  from  15-2  per  cent,  to  17-0  per  cent. 
Sulphur,  from  0'3  per  cent,  to  2-0  per  cent. 
Oxygen,  from  20-9  per  cent,  to  23-5  per  cent. 

The  remaining  constituent,  or  constituents,  would  then 
represent  in  each  case  degradation  products  of  the  original 
carbohydrates  of  the  coal  plants.  Whether  these  con- 
stituents will  be  partially  fusible  or  not,  may  possibly  be 
determined  to  some  extent  by  the  nature  of  the  original 
carbohydrates,  which  have  undergone  degradation.  We 
know  that  the  isomeric  bodies,  starch,  cellulose  and  gum, 
when  ignited  in  a  closed  crucible,  give  fixed  residues  that 
are  quite  different   in  appearance,  and  it  is   at  least   con- 
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ceivable    that    the    products    of   their    degradation,    even 

eg  the  process  to  hare  gone  on  to  an  equal  extent  in 

each  case,  might  booh  ■  like  difference  in  behaviour.     Uut 

qually    possible,  and  perhaps    on  the  whole  more 

probable,  thai  the  fu-ible  or  non-fusible  charactei   of  the 

constituents,  and  consequently  of  the  coals  themselves,  is 

determined,  ultimately  at   least,  by    the  degree  to  which, 

trying  geological  conditions,  the  degradation  ptocess 

has  advanced. 

Ill-,  l  sslOS. 

Mr.  C.  A.  Fawstw  said  that  he  was  sorry  that  he  was 
not  qualified  to  speak  of  coal  as  regards  it-  capability  <>f 
coking,  but  be  was  sure  the  members  of  tbe  Society  were 
under  a  .l.!.c  of  gratitude  to  the  authors  for  baring  brought 
the  subject  before  them.  He  had  often  thought  it  astonishing 
that  the  general  public,  and  even  manufacturers,  knew  so 

nie  al i   coal     It  was  -till  more  surprising  to  him  that 

In  eoal  had  so  little  knowledge  of  it-  composition, 
and  hi  thought  that  the  time  was  approaching  wl 
analysis,  along  with  the  calorific  value  ol  a  eoal,  would  be 
submitted  by  the  coalmaster  to  the  intending  pur  ihaser.  In 
the  case  of  a  nell. known  coal  the  name  was  b  sufficient 
guarantee  of  its  quality,  but  beyond  this  the  users  of  coal 
bad  very  little  to  guide  them.  If  the  calorific  value  were 
given  in  the  case  oi  an  unknown  coal,  one  would  have  very 
little  hesitation  in  trying  it.  It  seemed  to  him  that  there 
was  a  great  waste  in  their  methods  of  using  coal.  As  Mr. 
on  bad  Stated,  the  atmosphere  was  polluted  by  black 
smoke,  against  which  letters  were  continually  appearing  iu 
the  newspapers.  The  manufacturer, however,  knew  his  own 
business  as  well  as  any  one,  and  was  not  likely  to  throw 
away  eoal  if  he  could  devise  any  proper  method  of  saving 
it.  I!,  thought  that  the  question  ol  organic  sulphur  in  coal 
was  of  \.  ry  great  importance.  Whether  It  was  the  organic 
sulphur  that  in  distillation  combined  to  form  sulphocy  anide, 
he  was  nol  in  a  position  to  state,  but  he  knew  that  the 
production  of  this  by-product,  in  which  nitrogen  and  sulphur 
sulphocy  anide.  in  the  distillation  of  eoal  in 
works  was  of  great  importance,  ami  had  a  m 
etleei  in  increasing  the  Bupply  and  in  reducing  the  price  of 
sulphocyanide.  It  some  means  could  be  adopted  of 
ng  the  amount  of  ferrocyanide  it  would  add  very 
much  to  the  value  of  cial.  lie  understood  Mr,  Andersou 
to  state  thai  in  blast  furnace*  the  total  uitrogi  a  was  utilised, 

and  he  would  like  to  ask    him    if  th.it    was    correct.       If    it 

was  not,  then  a  In  ui  would  escape  through  the 

ammonia  condensing  apparatus,  and  thus  !»•  lost. 

\lr.  II.  .1.  I'lainiil  said  he  thought  II  would  be 
ling  to  know  if  the  products  of  the  distillation  of  the 
•• .  i.d  aei.l-  "  resembled  those  ofthe  original  coal. 

\  .iwiiMw  present  said  that,  a-  he  was  perhaps  the 
only  one  thei  ted  with  blasl  furns  uld  like 

to  answer  the  question  which  Mr.  I'aw-ut  had  raised.  He 
thought  tin it  in  the  Mirth  to 

one-fifth  of  the  nitrogen  in  the  eoal  was  recovered.  The 
quantitj  I  through  the  condensing  apparatus 

did  nol  amount  to0*5per  cent.  The  remainder  was  not 
given  oil  a-  iree  nitrogen  or  in  the  form  of  nitrogen  com- 
pounds, which  at  present  could  not  be  converted  into 
animon  ui  -non  ol  the  form  In  which  tbe  nitrogen 

imbined  was  one  of  very  great  practical  importance- 
He  did  not  know  a  Mr.  Anderson  had  given  much  attention 

to  the  in  iitei  and  n  i-    UOl  aw. ire  of  nn\   work  done    on    the 

■leu. from  ii-  behaviour  in  the  pro of  destructive 

distillation,  h  must  occur  in  more  forms  than  one.  In  some 
placet  in  the  Midland  counties  apparatus  had  been 
on  the  -am''  principles  is  those  used  in  the  Scottish  iron 
work-.  In  the  laitcr  all  the  ammonia  that  was  at 
came  oil  as  free  ammonia  and  lime  treatment  was  not 
in  lu  ih.  .  as,  of  the  former  he  did  nol  think  that 
the  pro..--  was  B  tl  all. 

\li.   How  in  s  s.i,, 1  thai  he    h. ul  made,  some 

considerable  number  of  experiments  on   the  evaporating 
■  Land  might  tin  n  fore  comment 

on  Mr.  I'.iw-ilt'-   suggestion    as   to  the    advi-ibilitv    of  -uh- 

mitting  analyses  of  coal.     He  thought   that  analyses  were 
rather  deceptive  on  the  whole,  unless  they  referred 
of  the  -.mi.  kind,  as  he  had  found  tame  e..ai-  containing 
in;  high  percentages  of  carbon  to  give  Terj  low  evaporating 


values.  One  of  these  coals,  which  approximated  to  n  pure 
anthracite  and  was  very  rich  in  carbon,  would  not  burn  at 
all ;  steam  could  not  be  raised  after  trying  it  with  a  hot  tire 
and  close  combustion. 

Mr.  Jvmk-  MoLBOD  said  he  would  like  to  ask  Mr. 
Anderson  what  effect  long  exposure  to  atmospheric 
influences  had  upon  coal  with  regard  to  its  employment  for 
gas  making.  He  had  occasion  to  test  sum.  Countable  Hoe- 
head  coal  that  had  lain  in  the  Glasgow  <.a-  Work-  for  SO 
years.  It  was  a  coal  only  inferior  to  the  Torbanehill  min- 
eral, and  yielded  the  other  day  about  14,1100  cubi.  feet  of 
40-candle  power  gas  per  ton,  showing  that  its  deterioration 
hid  been  trifling. 

The  Cuvinvivx  feared  that  most  of  the  mem 
felt,  like  himself,  unable  to  .li-cus-  the  paper  fully  at  a  first 
hearing.  He  might,  however,  be  permitted  to  say  that  iu 
hi-  opinion  the  authors  had  attacked  the  problem  from  the 
right  side,  if  only  with  the  object  oi  ascertaining  the 
differences  iu  composition  between  various  kinds  of  coal. 
Another  method  bad  been  to  study  the  products  of  the 
destructive  distillation  of  coals,  but  this  seemed  to  him  a 
method  which  must  fail  to  throw  much  light  upon  the 
que-tion  of  the  ultimate  composition  of  coals,  if  only 
because  the  nature  of  the  distillation  products  depended  so 
much  upon  external  conditions.  The  authors  had  s 
renily  established  at  least  one  reason  for  the  difference 
between  ■  coking  and  a  non-coking  coal,  and  he  hoped  they 
would  continue  their  investigations, 

Mr.  AnDEKSOB  ill  reply  said  that  there  were  one  or  two 
points  in  the  discussion  t"  which  lie  would  like  to  refer. 
With  regard  to    Mr.   Fawsin's    question   as  to  the  nitrogen 

overy  in  blast  furnaces,  that  was  based  on  amisappreliea- 
-.  in,  In  the  paper  he  had  read  la-t  year,  he  had  quoted  the 
statement  of  Knuhlaiich  ulu-  Journal,  1896,  106, 
to  the  effect  that,  in  distilling  We-tphalian  coal,  only  18—1  I 
per  cent,  of  the  nitrogen  present  was  recovered  a-  ammonia, 
and  not  quite  2  pet  cent  a-  hydrocyanic  acid.  A  gentle- 
man, who  had  spoken,  stated  that  in  the  hla-t  furnaces 
ih  \  counted  on  a  recovery  of  \th  or  ith  of  the 
nitrogen  a-  ammonia;  he  thought  that  was  a  liberal 
estimate,  Taking  these  figures  a-  correct,  they  meant  that 
only  a  small  proportion  of  the  available  nitrogen  was  it 
present  being  recovered  in  marketable  form.  They  hail 
don,-  a  great  deal  in  Scotland  in  connection  with  the 
recovery  of  residuals,  but  he  thought  that  processes  which 
de.i  iii  obtaining  less  thin  85  per  cent,  of  the 
nitrogen  In  the  eoal,  while  th.  \  could  not  be  called  fail 
at  least  left  very  much  to  l  desired,  and  were  capable  of 
considerable  improvement.  With  regard  to  Mr.  Play-fair's 
question  as  to  the  products  of  distillation,  that  was  a  point 
which  they  had  not  vet  investigated,  and  one  which  they 
would  have  to  attack  separately.  A  question  had  been 
asked  bs  to  the  manner  iu  which  the  nitrogen  was  combined. ' 
in  the  distillation  of  coal  there  were  at  least  two  forms  of 
combiued  nitrogen.  In  all  coals  a  certain  amount  .  m 
as  ammonia  ami  as  cyanide  ;  but  a  remarkable  fact  was 
that  in  coal  mineral-  from  any  part  of  the  world  there 
wa.  a  certain  percentage  of  nitrogen  that  always  re- 
mained behind  iu  the  coke.  In  tin  statement  he  quoted 
previously,  5u  per  cent,  was  given  as  the  average  quantity 
remaining  in  the  coke.  He  had  found  a  like  p  rceutage  in 
made  from  Scotch  coals.  Different  figures  were  on 
record  but  he  thought  that  all  pointed  to  something  definite 
in  the  condition  of  th.-  combined  nitrogen.  He  quit,-  agreed 
with  Mr.  llou.l.n  as  to  the  limited  value  of  the  ordinary 
coal  analysis.  ,\  chemist  only  gave  a  proximate  ana  J 
whi.h  wa-  a  very  fair  index  of  the  yield  of  coke  to  be 
expected  from  it.  though  even  tin-  would  vary  according 
it  was  treated  in  one  type  of  oven  or  another.  Ii  would 
also  -how  the  content  ot  moisture  and  ash,  bin  I.,  yond  that  i*» 
wa-  comparatively  slight  as  far  a-  affording  an 
indication  of  it-  suitability  for  steam  raising  was  CO  icerned 
The  effect  which  long  exposure  to  the  atmosphere  had  upon 
coals  was  an  intere-ting  subject  by  itself.  It  wa-  investij 
fir«t  about  1s7ii  by  Prof.  Kicliters.  who  ascertained  that  coal 
absorl  tain  amount  of  oxygen  when   beati 

mil,  curioii-lv  enough,  when  it  took  up  oxygen  in  that  form 
the    |  yield   of    lived    residue   rose    very  extra- 

ordinarily.    He  had  not  experimented  on  Cairntable  i 
but  he  knew  that  -omc  ..f  the  gas  coals  resisted  atmospb 
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action  for  a  long  time.  This  might  be  said  of  the  splint  and 
gas  coal  from  Hamilton,  which  were  extremely  difficult  to 

attack  by  the  atmosphere.  He  entirely  agreed  with  what 
Prof.  Henderson  had  said  with  regard  to  the  study  of  the 
constitution  of  coal.  He  would  only  further  add  that,  if  any 
of  those  present  were  in  the  habit  of  coming  across  coals  of 
different  kinds,  and  were  confronted  with  knotty  points  or 
apparent  freaks  of  nature  in  the  form  of  coal,  he  would  be 
glad  if  they  would  communicate  with  him  at  the  University, 
in  order  that  he  might  continue  his  investigations  upon  the 
subject.  While  working  in  the  laboratory  one  was  some- 
times apt  to  get  out  of  touch  with  the  practical  problems,  and 
lie  would  thank  any  gentleman,  who  had  such  a  problem,  if 
he  would  let  him  know  the  difficulty.  All  such  evidence  had 
its  value  in  the  search  after  a  general  law. 


gorksbtiT  dictum. 


Meeting  held  on  Monday,  January  3lst,  189S. 


MR.    TIIOS.    F.URLEY    IN   THE    CH.UB. 


THE  REFRACTIVE   CONSTANT  IN  OIL  AND  FAT 
ANALYSIS. 

BY  PROF.    H.    R.    PROCTER,    F.I.C. 

(Contribution  from  the  Leather  Industries  Laboratory 
of  the  Yorkshire  College,  Leeds.) 

The  employment  of  the  refractive  index  of  oils  and  fats  as 
one  of  the  physical  constants  available  for  their  recognition 
is  of  comparatively  recent  date.  According  to  Benedikt, 
Leone  and  Lougi  were  the  first  to  use  it  in  the  detection  of 
the  adulteration  of  olive  oil  with  sesame  and  cotton-seed ; 
and  in  1889  Strohiner  determined  it  with  considerable 
accuracy  for  a  number  of  oils  by  means  of  the  Abbe  ref  rac- 
tometer,  and  found  that  olive  oil  had  the  lowest,  and  castor 
anil  the  drying  oils  the  highest,  indices.  He  concluded, 
however,  that  it  was  not  of  much  value  for  analytical 
purposes.  About  the  same  date,  Amagat  and  Jean 
^C'omptes  Rend.  109,  116)  described  their  oleorefiaeto- 
ineter,  which  permitted  of  the  very  delicate  comparison  of 
the  refractivity  of  an  oil  with  that  of  a  second  sample,  or  of 
an  "  huile  type,"  but  possessed  only  an  arbitrary  scale,  and 
did  not  permit  of  the  determination  of  an  absolute  refractive 
index.  They  showed  that  in  many  cases  its  indications 
were  of  much  value  in  affording  primA  facie  evidence  of 
adulteration  in  olive  oils  and  butters  ;  hut  the  value  of  the 
large  number  of  determinations  which  have  been  made  with 
the  instrument  are  greatly  diminished  by  the  fact  that  thev 
cannot  be  compared  with  those  of  any  other  instrument ; 
and  even  the  composition  of  the  "  huile  type  "  has  not  been 
published,  though  it  is  understood  to  be  sheepsfoot  oil.  It 
should,  however,  be  by  no  means  impossible  to  construct  an 
empirical  table  by  which  its  indications  could  be  reduced  to 
refractive  index. 

More  recently,  considerable  attention  has  been  paid  in 
Germany  to  the  use  of  refractivity  in  detecting  adulteration 
in  butter  and  lard  (Hefelmanu,  "  Pharmaceutischen  Cen- 
traihalle,"  1894,  Nos.  33  and  35 ;  Zeiss,  ibid.  No.  31  ; 
Mansfield,  "  Forschungsberiehte  ueber  Lebensmittel," 
Vol.  I.,  Heft  3),  and  a  simple  and  convenient  form  of  the 
Abbe  refractometer  is  now  made  for  the  purpose  by  Zeiss, 
which  is  provided  with  a  water-jacket  to  the  prisms,  so 
that  determinations  can  be  made  at  various  temperatures. 
The  instrument,  like  the  Abbe  refractometer  in  its  original 
form,  depends  on  "  total  reflection,"  and  the  optical  part 
consists  essentially  of  two  prisms  of  acute  angle, 
and  highly  refracting  glass,  which,  when  placed  together, 
form  a  solid  block  of  rectangular  section.  The  angle  of  the 
prisms  is  such  that,  so  long  as  they  are  separated  by  a  film 
•of  air,  the  whole  of  the  light  passing  in  at  one  end  of  the 


block  is  totally  reflected  from  the  oblique  face,  none  passing 
into  the   second  prism,  or,  consequently,  to  the  eye  of  the 
observer.     If,  however,  a  film  of  oil  be  introduced'  between 
them,  all  light  falling  on  the  reflective  surface  at  less  than  a 
certain  angle  can  pass  through,  and  on  looking  at  the  prism 
through  a  suitable  eyepiece,  the  field  of  view  will  be  divided 
into  a  light  and  a  dark  portion,  the  position  of  the  limiting 
line  being  dependent  on  the  relation  between  the  refractivity 
of  the  oil  and  that  of  the  prism.     This  position  is  read  on  a 
graduated  scale   fixed   immediately   above   the    prism,  and 
from  it  the  index  of  refraction  may  be  obtained  by  reference 
to  a  table  supplied  with  the  iustrument,  or  it  may  be  simply 
recorded  in  the  arbitrary  scale-divisions,  which  range  from 
0  to  100.     Since  light  of  different  colour  and  wave-length 
differs  in  its  refrangibility,  and,  consequently,  in  the  angle  at 
which,  under  given  conditions,  it  would  be  totally  reflected, 
the  edge  of  the  light  field  would,  naturally,  be  bounded  by 
a    coloured   fringe   which   would   render  accurate   reading 
difficult,  and  this  has  been  provided  for  in  the  case  of  butters 
by  a  special  achromatisation  of  the  prisms,  which  renders 
the   line   sharp   and   colourless.      With   fats   which   differ 
materially  from  butter  in  dispersive  power,  coloured  fringes 
will   still    appear,    which   arc    blue  when  the    dispersion  is 
higher,  and  red  when  it  is  lower,  than  that  of  butter,  and 
which  are  frequently  useful  in  indicating  a  mixture  of  other 
fats,   even   when    the  refraction   is  identical   with   that  of 
butter.      In   such   cases   it   is   often   necessary  to  employ 
sodium   light  in  order  to  obtain  sharp  readings,  when  the 
refraction  measured  will  be  that  of  the  sodium  or  "  D  "  line. 
An   orange   glass  fitted  into   grooves    provided  below   the 
lower  prism   may  also  be  substituted  for  the  sodium  light 
with  convenience,  but  some  loss  of  accuracy.     For  adjusting 
the  instrument  in  case  of  accidental  shifting  of   the   zero,  a 
"  normal  fluid  "  is  supplied  which  gives  a  colourless  margin, 
and  of  which  the  refractivity  at  various  temperatures   has 
been  accurately   determined   by   the   makers.      The   lower 
prism  is  hinged,  so  that  it  can  be  turned  back  to  permit  of 
the  application  of  the  film  of  oil,  which  should  be  spread  on 
the  face  with  a  camel's  hair  brush,  or  a  slip  of  soft  wood,  iu 
order  to  avoid  risk  of  scratching  the  somewhat  soft  glass. 
The  temperature  of  the  iustrument  is  regulated  by  connecting 
the  water-jacket  which  surrounds  both  prisms  with  a  supply 
of  water  of  suitable  temperature.     (It  is  important  that  the 
water  should  flow  in  at  the  lower  nozzle,  as  directed  in  the 
instructions,  or  irregular  heating  of  the  prisms,  and  inexact 
measurements,  will   result.)       The   thermometer  which   is 
furnished  with  the  instrument  usually  reads    only  to  50  , 
which  is  insufficient  for  the  fatty  acids  and  harder  fats,  and 
as,  with  care,  the  instrument  may  safely  be  raised  to  75°,  it 
is   desirable  to   obtain   a   thermometer   graduated  to   this 
temperature.     Of  course,  in  working  at  high  temperatures, 
care  must  be  taken  to  avoid  sudden   changes,  which   might 
crack   or   loosen   the   prisms.     The   iustrument  is   so  con- 
venient  in  use,  that   it  is  much  easier  to  take  a  refractive 
index  of  an  oil  or  fat  with  it  than  to  determine  the  specific 
gravity  with  the  pyenometer,  and  it  has  the  further  advantage 
that  two  or  three  drops  are  sufficient  for  the  purpose.     It 
has  been  used  iu  all  the  work  described  in  this  paper,  but,  of 
course,  the  larger  Abbe  refractometer,  if  fitted  with  a  water- 
jacket,  is  equally  applicable,  and  has  the  advantage  of  giving 
the  refractive  index  and  dispersion  by  direct  readiug.     One 
or  two  new  instruments  have  been  recently  introduced,  which 
the  writer  has   not  yet  seen,  but  which  appear  to  deserve 
mention,  which  do  not  depend  on  the  total  reflection,  but  on 
the  deviation  of  the  light,  as  in  the  case  of  the  instrument  of 
Amagat  and  Jean.     Instead,  however,  of  using  an  oil  as  a 
standard   fluid,    water  or    glass   prisms    are   employed,  to 
approximately  compensate  the  refraction  of  the  oil,  and  the 
scales  are   so  constructed  as  to  give  the  refractive  index. 
One  of  these  is  made  by  Dubosq,  another  by  Ph.  Pellin,  of 
Paris. 

On  comparing  tables  of  the  specific  gravities  and  re- 
fractive indices  of  oils  and  fats,  it  will  be  noted  that  they 
are  to  a  considerable  extent  proportional  to  each  other 
and  that  both  increase  as  the  temperature  is  raised.  It  ; 
obvious  that,  if  this  proportionality  were  strictly  constant, 
no  information  could  be  obtained  from  the  one  which  might 
not  equally  be  deduced  from  the  other.  There  is,  therefore, 
no  advantage  in  determining  both  constants,  unless  the  two 


102-2 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Nov.  ■ 


...  combined  as  to  bring  out  the  deviations  from  strict 
pi  iportionality,  which  in  n  men  rough  comparison  are 
quite  masked.  Anothm  consideration,  which  point-  to 
the  desirability  of  the  calculation  of  such  a  mutually 
dependent  oonetant,  i-  that  both  density  and  refractive 
index  decrease  i> i 1 1 1  ri-e  oi  temperature,  and  that  both 
mu-t  be  determined  at  a  fixed  and  uniform  temperature  to 
allow  of  anv  general  companion.  As  many  tat-  arc  -olid 
or  turbid  at  15  ,  a  higher  temperature  must  often  be  used. 
For  specific  gravity  that  of  the  boiling-point  <>f  water  has 
largely  adopted,  hut  it  is  too  high  to  he  conveniently 
mirations,  and  for  butter  ami  lard 
40  hju  been  generally  adopted,  which,  in  its  turn,  is  too 
low  for  tallows  and  for"  the   saturated  fatty  acids.      A-  both 

density  and  refractive  index  decrease  pari  passu  with  a 
of  temperature,  it  is  pro!, able  that  a  refraction  constant 

i,    which    the    effects    of    alteration    in    density     were 

eliminated  would  also  be  independent  of  temperature. 

The  fir-t  attempt  to  find  such  an  expression  was  made 
by  Newton,  based  on  theoretical  deductions  from  his 
emission  theorj  of  light,  but,  though  it  showed  good  agree- 
ment with  observation  in  the  case-  which  he  investigated, 
it  failed  to  do  so  on  more  extended  experiment,  and  since 
it  has  also  been  deprived,  by  the  general  acceptance  of  the 
umbil.itorv  theory,  of  its  theoretical  basis,  it  has  been 
entirely  abandoned  In  185S  the  subject  was  again  closely 
investigated  by  Gladstone  and  Dale,  who  proposed  a  new 
formula,  baaed  on  the  results  of  very  extensive  experiment, 
and  which  still  agrees  with  the  results  of  later  investigation. 
Thej  offered  no  theoretical  i  rplanation  of  their  expression, 
though  some  subsequent  attempts  have  been  made  to  do 
Sec  Preston,  "  Theory  of  Light,"  •2nd  Edition,  p.  132. } 
Their  formula  is  a  very  simple  one.  Where  »  is  the 
ictive    index    and   </  the   density,   the   Gladstone   and 


Dale    constant    Ho 


or,     in     other     word-,     they 


in.rely  divide  the  refractive  index,  less  1.  by  the  specific 
gravity. 

More   recently   a   fresh   formula,   based    on    theoretical 

i-iilerations.  was  proposed    a!mo-t    simultaneously  by  tWO 

independent  investigators,  I..  Lorenx  and  II.  Lorentz,  and 
as  It  agreed  well  with  experiment,  it  has  been  used  in  most 
of  tie    more  recent  work.     Adopting  the  same  notation   as 

ire,  their  constant    Bi        ,",    ^),f     I"  certain  extreme 

,  inch  as  the  comparison  of  the  refractivitt  of  a  vapour 

with  that  of  the  same  snb-tance  in  the  liquid   form,  it 

wonderfully  accurate  results,  where   the  older  formula  is 

alj    at    fault,  but    in    Others,    when'    the    ranee   i-  small, 

and  especially  in  the  case  of  mixtures  of  liquids,  the  latter 

is  frequently  the  closer  of  the  two. and  it   is  much  simpler 

dculation  and  mon  adopted  for  logarithmic  reckoning. 

In   the  special  oases  whioh  are  dealt  with  in    tlii-  paper 

either  formula  gives  good   results.and  both  are  eal  alated 

i,,  the  tahli    of  the  refractions  of  oils   and  fats  which   is 

subsequent!]  given;  but,  on  the  whole,  that  ol   Lorenx  and 

(jorenta  b  i  >und  most  seourate,  and  it  is  also  i 

easih  compared  with  the  theoretical  results  deduced  from 

institution. 

The  two   formula;,  though   approximately    proportional 

irli  other  over  a  small  range,  differ  pretty  widely  in 

extreu  I  we  i  innot,  therefore,  pass  from  one  to 

the  other  bj    simple  multiplication    hi   a  constanl   factor. 


i         uio  between  the  two  is  algebraical!- 


«    t  l 

.  and 
M*    '  t 


tharefoTa  depends  on   the  index  of  refraction  only.     Its 
numerical   value  at  n       1*40  is  0*6060,  and  at* 

.  and  these  include  the  value-  of  all  fats  and  oils. 
When  "  1*4845,  or  at  nliont  16  of  the  scab-  ..f  the 
■•  tintier  refraetometer,"  the  ratio  ii  exactly  0*6,  and  this 
value  mo  be  used  in  most  cases  for  rough  comparisoo 
i  the  two.  The  folio*  ag  tables,  giving  the  refractive 
I'ln-taut-  bj  both  formula  for  oleic  acid  and  for  a  -ample 
..t  ..live  oil.  will  give  some  idi  ■  of  Ihs  relative  ooutano]  to 
i„  expected.  The  oleio  acid,  though  obtained  from  Kahl> 
li.iiiin  specially  for  Ihe  purpose,  was  not  quite  pure,  and  at 
a  temperature  somewhat  above  the  solidifying  point  of  oleic 
acid  showe  I  -one  crystallisation  ol  palmitic  or  stearic  acid, 
whioh  was  filter  d  oil  before  making  the  determinatiot  s. 


Table  I. 
Oleic  Acid  {Kahlbawm). 


.live 

Refiractive 

Tempera- 

Refractive 

t  uiistants. 

Constant-. 

ture. 

Sp.  Gr. 

Index. 

1 
d 

n'-  1 
(tr*  +  ••'./ 

•C. 
15 

„•-..- 

1*4888 

0-51(15 

20 

1. ■-■...-. 

1*48x0 

0515H 

0*8070 

25 

• 

l- una 

0-6151 

o-soob 

SO 

0-8SSI 

0*5158 

S3 

II-S-.-, 

1  •  IMS 

0'6160 

0*3075 

40 

p-ggj 

1*4948 

0*8074 

45 

0-8M 

1  ■  1628 

0-5148 

0*3071 

50 

0*875 

1-4500 

O'OUS 

60 

0-870 

fun 

O'SlsO 
Avars** 

0-3-172 

e  =  o-aon 

Table  II. 

Olive  Oil  (H.  B.and  77.1. 


Refractive 

Retractive 

Tem|K.ra- 

Refractive 

Constants, 

:int«. 

tnre. 

Bp.  Gr. 

Index. 

m-l 
d 

»'-l 

(n'  +  2l./ 

•  c, 

15 

0*0x01 

riTis 

0-S0M 

M 

O'OISO 

1  ■  KW1 

05127 

0-9044 

SO 

0*0084 

0*5188 

40 

0*8010 

L-481S 

li-.-Wts 

50 

n-siHtl 

1  ■  i:.s  | 

05115 

0-8047 

80 

0-8804 

1*4043 

A  \  emir 

e  =  0-S040 

It   will  be  noted  that  in   the    above  table-    the   constancy 

of  the  Lorenx  constant  at  different  temperatures  is 
decidedly  greater  than  that  of  the  (Mad-tone,  anil  this  is 
confirmed  by  the  subsequent  table  of  the  refractive  con- 
stants of  oils,  in  which  both  are  determined  for  the 
temperatures  of  15  and  Go  (  .  ;  though  in  individual  cases 
the  reverse  is  the  case.    The  great  objection  t"  the  1  ->  i  •  m 

formula  i-  the  difficulty  of  calculating  it  ;  and  to  overcome 
this  difficulty, Table  tn.  has  been  computed,  which  gives 
the  value  of  "j~0  for  nil  value-   of  »  between  1*4  and  l-.'i. 

With  it-  aid  the  Lorenx  ■  found  bj  merely  taking 

out  the  value  corresponding  to  the  observed  refractive 
index,  and  dividing  it  by  the  denslr*  ;  s.i  that  the  labour 

involved    is    scarcely    greater    than     that    required    in    tin- 

ming  of  that  of  Gladstone. 

Taht.f  III. 
For  Calculating  Lorenx  Specific  Hi  fractions. 


r  100 


:t 
t 
;. 
0 
T 
s 
1" 
1*410 
1 
1 
3 
1 

0 

7 
s 
'.l 


0*81848 

886 

S50 
108 

1.-.7 
510 

."..-.I 
lit? 

871 

7-1 
0*24770 

005 

\vt 
Ml 

L'.Vt 
0*16300 


PUT.  for 

■ 


I 


1 

Dirt,  lot 

1    1:1 

0-X5S8S 

•  > 

111 

3 

1.',  1 

4 

517 

6 

o*eoM 

6 

7 

e.7.-. 

8 

717 

II 

780 

1-4SO 
1 

--i 

| 

:■  9 

.1 

4 

0*88048 

5 

084 

11 

148 

7 

188 

s 

X 

l-llo 

1 

I6f 
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Table  III. — continued. 


tt2  -1 

Di£f.  for 

n»-  1 

DiH.  for 

?j2+  2 

M  =  0-01. 

n. 

n'  +  2 

n  =  0-01. 

rit2 

0-20459 

1-467 

0-27747 

3 

511 

8 

798 

4 

563 

9 

849 

5 

615 

0-00519 

6 

667 

1-470 

0' 27900 

7 

719 

1 

951 

6 

771 

2 

0-28002 

9 

822 

3 

4 

053 

104 

1-450 

0-26874 

5 

154 

0-00508 

1 

926 

6 

205 

a 

977 

7 

256 

3 

0-27029 

8 

307 

4 

081 

9 

357 

5 
6 
7 
8 
9 

132 
1X1 
235 
287 
338 

0-00515 

1-480 

1 

0-28408 
459 
509 
6H0 
610 

T460 

0-27389 

5 

661 
711 
761 
812 
862 

0- 00504 

1 
2 
3 
4 

440 
492 
543 

594 

7 
8 

9 

5 

64S 

0-00511 

1-490 

0-28912 

0 

696 

1 

962 

Table  III.—  continued. 


M2-  1 

Diff.  for 

Add  for 

Diff. 

Diff. 

»2+  2 

n  =  O'ol. 

n- 

0-000534 

0-000500 

1-492 

0-29012 

0-(ll  101 

0-00005 

0'00005 

3 

062 

2 

11 

10 

4 

112 

3 

16 

15 

5 

162 

0-00500 

4 

21 

20 

6 

212 

5 

27 

25 

7 

262 

6 

32 

30 

8 

312 

7 

37 

35 

9 

362 

1 

8  i 

43 

40 

1-500 

0-29412 

9 

48 

45 

Tables  IV.,  V.,  and  VI.  give  the  indices  of  refraction,  the 
specific  gravities,  and  the  corresponding  Gladstone  and 
Lorenz  constants  for  a  number  of  oils  and  solid  fats,  and  a 
few  of  the  fatty  acids,  as  determined  in  the  Leather 
Industries  Laboratory.  Where  the  fat  was  liquid,  both  at 
15°  and  60",  the  constants  have  been  determined  at  both 
temperatures.  The  numbers  given  must  in  many  cases  be 
taken  as  merely  provisional,  since  the  writer  has  not  been 
able  to  repeat  them  on  a  sufficient  number  of  samples  of 
known  authenticity  to  give  them  any  authoritative  value, 
and  he  hopes  that  the  subject  will  be  taken  up  by  those 
analysts  who  make  a  specialty  of  oils  and  fats,  and  who 
have,  consequently,  the  material  available  for  the  determina- 
tion of  general  constants. 


Table  IV. 


NamcofOilor  Fat. 


Castor  (average,  6  samples) 

Raw  linseed,  old 

„  new  

„  blown   48    hours  at 

100° 

Cod  liver,  Mdller's 

„         medicinal     (average,    3 

samples). 
„         medicinal,     blown     48 
hours. 

( tod  oil  (brown) 

( \  i:i  si  cod  (average,  4  samples  I . . . 

( '.  .liunercial  cod,  1 

„    2 

Whale  (avenge,  4  samples) 

Sardine  (Jap)  

Seal  (pale) 

Shark  liver 

Mixed  fish  (average,  1  samples)  .. 

Ootton-seed 

A  raohis  (average,  4  samples) 

Maize  (averag \  :;  samples) 

Sesame 

< Hive  (average.  4  samples) 

Kape  (colza)  (average, 4 samples) 

Neatsfoot 

Sperm 

Mineral  oil 

Vacuum  mineral  oil 


Sp.  Gr. 

at  15°  C. 


0-963 
0-935 
0-930 
0-9481 

0-92S 
0-9359 

0-9812 

0-92S 

0-9300 

0-9341 

0-9343 

0-9203 

0-9256 

0-9249 

0-917 

0'929 

0-9247 

0  9212 

0-9216 

0-921 

0-9166 

0-9142 

0-9163 

0-882 

0-S654 

0-8625 


Refrac- 
tive 
Index  at 
15°  C. 


1-4803 

1-484 

1-481 

1-4862 

1-481 

1-482 

1-4865 

1-482 

1-481 

l-4S.il 

1-4S08 

1-476 

1-479 

1-4784 

1-4783 

1-4801 

1-475 

1-4731 

1  '4765 

1-4746 

1-4715 

1-4745 

V473 

1 '4H75 

1-4759 

1-477 


Refractive  Constants 
for  15°  C. 


Ec.  =5--  1 
d 


Rl  = 


M2  -  ] 

d(»2  +  2) 


0*4987 

0-5176 
0-5172 
0-512S 

0-518 
0-5154 

0-4955 

0-523 

0-5172 

0-5172 

0-5146 

0-5162 

0-5175 

0-6173 

0-521C 

0-5171 

0-5187 

0-5136 

0-5170 

0-5153 

0-5144 

0-519 

0-5162 

0-530 

0-5499 

0-5530 


0--J9.1I 
0-3060 
0-3060 
0-3029 

0-8068 

0-31149 
0-2915 

0-8072 

0-3000 

0-S0E8 

0-8045 
O'SOSS 
0-8063 

0-3063 
0-3089 
11-3(1(10 
0-3(145 
0-3046 
0-30113 
0-3057 
0-3O52 
0-3077 
OMllllL' 
0-3149 
0-3259 
0-3276 


Sp.  Gr. 
at60°C. 


Refrac- 
tive 

Indrx  at 
60°  C. 


I 


Retractive  Constants' 
at  60°  C. 


R«  = 


Rl_  «2-l 

i  d(re2  +  2) 


0-934 
0-8997 
0-9008 
0-9226 

0-S99S 
0-9075 

0-9594 


0-892 

0-8987 
0-8918 

0'9O0 

0-8943 

0-8899 

0-894(1 

0-8958 

0-8903 

0-8854 

0-8875 

0'8522 

0-8383 


1-4647 
1-4674 
1-4657 
1*4698 

1'  1652 
I-  1659 

1-47C5 


1-4635 


1-4603 

1'4619 
1-462 

1' 4(135 
1'  1586 
1-4664 
1*4605 
1-4580 
1-  ir.  Id 
1  ' 1585 
1' 1559 
1-4508 
1-4C06 


0-4975 
0-5195 
0-5170 
0-5091 

0-5171 
0-5134 

0-4904 


0-515 


0-5158 

0-5139 
0-518 

0-515 

0-5127 

0-5128 

0-6127 

0-5115 

0-5106 

0-5201 

0-5137 

0-529 

0-5491 


0-2958 
0-30S6 
0-3073 
0-3023 

0-3073 
0-3051 

0-2911 


0'3063 


0-3072 

0-3059 
0-30S3 
0-30&? 
0-3055 
0-3057 

»■; 5 

0-3048 
0-3045 

0  .-ins.l 
IC3IUI2 
0-3158 
0-3271 


Referring  to  Tables  IV.,  V.,  and  VI.,  it  will  be  noted 
that  the  refractive  constants  (by  either  formula)  are  by  no 
means  simply  proportional  to  the  refractive  indices  or  to 
the  specific  gravities  of  the  fats.  Castor  oil  and  "  blown  " 
oils  show  the  lowest  refractive  constants  of  any  liquid  oil, 
though  both  their  gravities  and  refractive  indices  are  high, 
while  raw  linseed  oil  and  the  fish  oils,  which  approach 
them  in  both  these  particulars,  have  very  high  refractive 
constants.  On  the  other  hand,  sperm  oil,  with  low  gravity 
and  low  refractive  index,  has  the  highest  refractive  constant 
of  any  known  oil,  if  we  except  the  hydrocarbon,  petroleum, 
aud  rosin  oils,  which  are  still  higher.  Turning  to  solid  fats, 
we  find  that  lard  and  palm  oil  are  high,  while  hard  tallows 
and  cocoanut  and  palm-nut  oils  are  low. 

Before  discussing  the  practical  application  of  these  facts 
to  oil  analysis,  it  is  worth  while  to  examine  their  chemical 
meaning.  The  dependence  of  the  refractive  constant — or, 
as  it  is  conveniently  called,  the  "specific  refraction  " — of  a 
body  on  its  chemical  composition  was  early  pointed  out 
by  Gladstone.  If  two  liquids  of  different  specific  refraction 
are  mixed  together,  the  specific  refraction  of  the  mixture 
is  equal  to  the  sum  of  the  refractions  of  the  constituents, 


each  multiplied  by  the  fractional  part  which  it  forms  of 
the  mixture.  Thus,  using  the  Gladstone  constant,  and 
the  gravities  and  indices  for  water  and  glycerol  given  by 
Skalweit,  we  have  for  100  per  cent,  glycerol  a."  specific 
refraction  of  0-3748,  and  for  water  of  0-330.     Multiplying 

each  of  these  by  0-5,  and  adding,  we  have  0-3539 exactly 

the  specific  refraction  obtained  by  employing  the  values 
given  in  the  same  table  for  50  per  cent,  glycerol.  (It 
is  possible  that  this  very  close  agreement  is  'due  to  the 
Skalweit  table  being  calculated  by  the  Gladstone  formula, 
as  in  this  case  the  Loreuz  formula  gives  a  decidedly  less 
accurate  result.  Ostwald,  however,  states  that  for  such 
purposes  the  Gladstone  formula  is  generally  the  more 
accurate,  and  it  is  certainly  more  convenient  in  "reckoning.) 
It  was  shown  by  Gladstone  and  Landolt  that,  speaking 
iu  general  terms,  the  same  process  could  be  applied  to 
determining  the  specific  refraction  of  chemical  compounds ; 
and  they  calculated  specific  refractions  for  the  elements' 
which,  multiplied  by  the  number  of  atoms  of  each  present 
in  a  compound  and  divided  by  its  atomic  weight,  would 
give  approximately  its  specific  refraction  according  to  their 
formula.      They  found,  however,  that   the   numbers   were 
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Tables  V.   vm>  VI. 

Refractive 

i    niant  at 

Sp.  Gr.  at 

Refractive 

IK 

•c. 



Index 

60=  C. 

r,           a 

a  =  |  11 

/  '. 

Wool  fiit  (purified) 

0'88S 

0-525 

n-.-ii'i 

0-807 

1-460 

,r  IBS 

0*2883 



0  :"7 

1-  H'.i 

ir  105 

0*2957 

0  387 

1  •  i  Id 

ii  !:•:; 

0*880 

]  ■  1 13 

ii- 186 

Butter  1 

0-887 

1- 1508 

U5U2 

.   iplea). 

m  tallow  ... 

0-8074 

1  •  1681 

o- 188 

li*2'.'7'.< 

0-901 

1-112 

8-480 

u"Ml 

11'.'..-, 

0-884 

1  •  I.",:, 

0-609 

0-884 

1-451 

1 '  l  .  J 
1-451 

0-601 
0-510 
0*618 

0*3012 

0*3844 

8*3047 

0  "7 

1-450 

i,  g  17 

0-3030 

0-851 
0'778 

1-470 

1-l.H 

0-658 

0-3070 

8*3866 

!    'ty  Acids. 

— 

0*8488 

1-4381 

o-.-.iw 

Palmitic  add  — 

Os-,1 

I  ■  r;i 

0  510 

0*3060 

,,  S70 

1417 

i.'.-.lt 

0*3072 

Mixed  tallow  acid< 

0-875 

1-442 

11-5061 

0*3024 

Mutton        tallow 

1-44! 

0*6051 

0*3024 

■ 

1    olive    oil 

0-878 

1-448 

0-608 

0-3037 

acid 

roil  oil  acidfl 

1  '  M'.J 

0-S117 

M6Mer'fl    cod    oil 

0-890 

1-4646 

0-6184 

0-3068 

n;tl  ood  oil 

,i  -,.j 

1  •  1678 

0-618 

0-30:12 

acids. 

not  in  all  I-IM.-S  quite  independent  of  tin-  mode  of  com- 
bination   of    the    compound,    and     that    especially    it    was 
ry  in   assign    higher   values   to  the  double-linked 
of  unsaturated  compounds,  and  the  double  linked 
oxygen  of  aldehydes  and   carbouyl.      This  discovery  has 
been  amply  confirmed  bj  later   investigators,  and    numbers 
have    been    determined   by    liruhl    and   Conrady,  osing    the 
l.oren/.  constant,  which  conform  with  much  greater  accuracy 
than  tin-  original  figures  of  Gladstone  and  Landolt  to  the 
'  determination. 
i  ffott      \-    has  been   pointed   out.  the   Gladstone   and 
i  figurea  may  be  approximately  reduced  to   corre- 
spond with   tin-  Lorem  formula  by  multiplication  byu-t"., 
but  the  numbers  thus  obtained  f..r  carbon  and  hydrogen 
diverge  considerably  from  tin-  results  of  later  investigators. 
It.  however,  they  are  calculated   for  ('II..  in  each  esse, 
tin-  correspondence  is  good,  ami,  as  a  large  part  of  the 
organic  carbon  exists   in  this  or  equivalent  combinations, 
tint  little  difference  arises  in   the  final  results  id  a  calcu- 
li i-  obvious  that  such  divergences  inevitably  arise 
from  tin-  indirect  mode  in  which  the  figures  an-  obtained, 
and  they  ran  only  be  gradual  lj    eliminated  by  the  coiu- 
parison  of   tin-  refractions  of  a  large  numb,  i  of  compounds 

oi  different  tj  pes  I 

For  convenient  reference,  tin;  most  important  of  these 
values  of  tin-  atomic  refractions  have  been  brought  together 
in  Table  VI.     Gladstone  and  Landolt's  figure*  refer  to  the 

i. lid-ton, •  Hale    formula    1!,,        -         ,    and    tin-   o    or    i.d- 

hydrogen  line,  Brfihl's  to  tin  Loreni  fbrmula  fti        ,     „• 

and  the  a  In,  ad  I  onrady's  to  the  same  formula  and 
lb,,  1 1  or  -odium  line.  The  differenoas  introduced  bj  these 
ii-  in  the  spectra]  line  referred  to  an-  not  verj  large. 
Conrady's  determination  are  the  latest  and  mo-t  accurate, 
an,!  «iU  In-  used  in  the  calculations  which  follow,  ,■■ 
i-     they     refer     to    tin'    It    Line,     for     which     the     writer's 

determinations  haw  been  rat 

To  make  tin  use  ,,i  tin  n  figures  perfect])  dear,  it  may 
be  worth  while  to  give,  a-  an  i  (ample,  a  calculation  of  the 
specific  refraction  of  oleic  acid,  using  i  onrady's  figures : — 

is  x  2*5(ii  ^  46*018. 

II  .        :tt  84  X  1*061 

..  (  l  ■  1*621        1*631  (mlodhoue). 

*        " (    1  x  2*287  -    8*287  (carboxyl). 

Add  fur  ethylene  bond   t  '"107 

51. ■!.  wt.  -  -is.-.  Atom  refract.  -  80  *  267 -r  282  =  0*3050  =  RL 


Table  VII. 
AtomSefiractioti  if  the  Elements. 


and 

Landolt. 

I; 

Bruhl. 

R, 
La. 

Conrady. 

2*861 

1-836 
2-229 

1-103 
1-506 
1-655 
2-328 
6'Olt 

s-'..-. 

13-99 

8*601 

l-7»7 

1*051 
l'Btl 
1*683 
2*287 
6*988 
S-..-J7 
14*12 

Add  for  double  (ethylene]  bond         2"4 
„     triple  (acetylene)  bond 

„     (ethereal) 

„      (aldt-hydic  or  carboxyl)..          S"4 

The  average  value  for  1!  deduced  from  Table  I.  is  0-3072. 
Tin*  difference  from  the  theoretical  value  may  he  due  to 
wanl  of  purity  in  the  sample,  to  some  inaccuracy  of  Con- 
rady's figures,  or  to  -nine  unexplained  peculiarity  in  the 
structure  of  oleic  aeid.  The  presence  of  leas  saturated 
acids  would  raise  the  observed  specific  refraction  of  the 
sample,  but  it  may  be  remarked  that  even  for  linolenic  aeid 
the  theoretical  value  is  only  0*8075.  It  is  not  probable 
that  the  experimental  errors  extend  beyond  the  fourth  plaee 
of  decimals.  It  may  be  noted  thai  the  observed  values  for 
stearic  and  palmitic  acids  (Kahlbnum's)  are  also  higher  than 
the  theoretical,  the  former  being  0-:)088  and  0*3060,  and 
the  latter 0*8051  and  0*8026, respectively,  while  a  specimen 
of  paraffin  was  gave  0*8356,  ss  compared  to  the  calculated 
value  for  the  paraffin,  C*SHB,  of  0*8844.  Of  course  the 
mean  molecular  weight  of  the  paraffin  observed  is  only 
conjectural,  and  the  observed  number  would  lie  between  the 
calculated  values  forC, ,!!.,_.  and  <  ',,,11.,,.  The  observed  values 
for  stearic  acid  and  palmitic  aeid  are  dearly  too  high,  and 
it  is  not  improbable  that  they  are  iufluenced  by  the  neai 
of  the  temperature  at  which  they  were  taken  (60  C.)  to 
their  melting-point. 

In  calculating  theoretical  value-  forth,  specific  refraction 
of  complicated  Bubstances  like  triolein,  it  is  frequently  a 
saving  of  time  to  follow  th,-  equation  of  their  formation; 
e.g. : — triolein  glycerol  -t-  8  oleic  acid  —  3  water.  Thus, 
again  using  Conrady's  figures  — 




H  leoular 
H ,  .,-fit. 

M  imk*  Refraction. 

M 

s|,; 

20*474 

-3  Water 

asa 

-  64 

278*278 

lu  sr,u 

881 

263-4Ot!-s8S»=0*3O30=  Ru 

The  observed  value  for  olive  oil  deduced  from  Table  II. 
is  0-3016,  but  it  must  lie  remembered  that  olive  oil  contains 
not  only  traces  of  palmitin,  but  of  acids  less  saturated  than 

Oleic,  its  iodine    value    sometimes    exceeding  that    calculate,! 
for  pure  triolein. 

Table  viii,  (see  aextpagt  I  (rives  the  calculated  values  of 
specific  refractions  for  the  principal   Eatty|acids  and  ■_■' 

rides,  and  tor  -mil.'  allied  -nbslalic,  - 

Tin-  influence  of  the  different  elements  on  the  specific 
refraction  of  a  compound,  as  ahown  in  Table  VII..  is  some- 
what masked  bv  the  difference  of  atomic  weight,  and  will 
lie  more  obvious  if  calculated  for  unit  weight,  as  in  the 
following  table,  instead  of  for  that  of  the  atom:  — 

Tun  i    IV 

Specific  Refractions  qf  eom*  Element*  for  luii   Weight 
(from   Cimrady). 

Otirix.n  (saturated) o*i7"» 

(ethylene) 0*8«W 

(acetylene) " 

Rydrogi  n i-u.-.m 

Oxygen  (hydrozyl)  »"0B61 

.ill. null    0*1061 

(carlK.3i.ili 1-140 

Chlorine <»i<W9 

Bromine o- 1 1  li! 

lodiue 01112 


TSov.  SO,  1>9S.] 
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Table  VIII. 
Specific  Refractions  from  Conradifs  Values. 


Substance. 


Butyric  acid 

Iribiityrin 

Laurie  acid 

Trilaurin 

Kyristic  acid 

Tninyristin 

Palmitic  acid 

Tripalmitiu 

Stearic  acid 

Trifltearin 

Aracliidic  acid 

Triarachidiii 

Oleic  acid 

Triolein 

Linolic  acid 

Trilinolin 

Linolenic  acid 

Trilinolcniu 

Ricinolic  acid 

Tiirir'molin 

Hydrox  v stearic  acid . . 
I)ih\  dr.  w  stearic  a:d 

Glycerol 

Paraffin 


Formula. 


Moleculir         Specific 
|  .uolecul.u      -^fractions 

Weight.  I 


C^HsO-j 
C-jII:>i*\II7Oo),, 

CuHM63 
03Hs(O«HjBOa)a 

C'uU^Og 
C,H5(Cu%0,)3 

CaHsfCi^HniOo).! 
C,sH„H. 

C,H5(ds%0,)j 

CsHs  (C^ttw02)  3 

CisH:(402 
C»H1(C1RH,1Oa;3 

C,,H,f>. 

•  C3Hs(C„H»02)j 

C,BHM03 

C;,H,(0i„Hr„O,)3 

'    CreHjsfOHJOs 

C,8H»(OH)sOj 

CaH803 


»2-  1 
02  +  2'd 


3(12 
200 
G3S 
22H 
722 
250 
SOrt 
284 
890 
312 
974 
282 
88* 
280 
878 
278 
872 
298 
932 
300 
316 
92 
254 


0-2525 
0-2826 
0'2952 
0-2927 
0-2995 
0-2970 
0*3026 
0-3002 
O-S051 
fl-3029 
0-3073 
0-31151 
0-3039 
0*3036 
0*3067 
0-3043 
0*3075 
0  3055 
0*2946 
0-2929 

0-2939 

0*286 1 

0-2225 
0-3344 


The  effect  of  hydrogen,  therefore,  in  raising  the  specific 
refraction  of  a  compound  is  much  higher  than  that  of  any 
other  element;  carbon  occupies  an  intermediate  place;  while 
hydroxyl  oxygen  is  lowest  of  all,  and  has  only  about  1  11th 
the  value  of  an  equal  percentage  of  hydrogen.  The  effect 
is  equally  clear  in  the  calculated  values  of  compounds  in 
Table  XI.,  the  influence  of  oxygen  in  glycerol  being  espe- 
cially striking  ;  while  the  saturated  hydrocarbons,  as 
instanced  in  paraffin,  are  much  higher  than  any  fatty  acid. 
The  lowering  effect  of  oxygen  is  also  very  clearly  shown  in 
hydroxy-  and  dihydroxy-stearic  and  ricinolic  acids  as 
compared  to  stearic  and  oleic,  and  in  the  "  blown  "  oils  of 
Table  IV.  as  compared  to  similar  oils  unoxiclised.  The  larger 
proportion  of  carbon  causes  the  lower  specific  refraction 
of  the  glycerides  as  compared  to  the  corresponding  fatty- 
acids,  the  latter  being  about  (J- 002  higher  on  the  average. 

The  effect  of  high  iodine  value  in  increasing  the  refractive 
index,  or,  in  other  words,  the  influence  of  the  double  bond, 
lis  by  no  means  so  marked  as  might  have  been  expected,  and 
is  probably  more  obvious  when  the  simple  refractive  index 
only  is  considered,  than  it  is  in  the  specific  retraction,  as 
the  tendency  of  the  double  linkage  is  to  raise  the  gravity 
as  well  as  the  refractive  power  due  to  constitution,  and  so 
produce  a  double  effect  on  the  index,  which  is  partially- 
neutralised  in  the  specific  refraction.  The  difference  of 
calculated  values  of  0-0008  between  stearic  and  oleic  acid 
is  scarcely  beyond  the  limits  of  experimental  error,  and  the 
actual  results  of  observation  quoted  in  Table  VI.  actually 
make  dearie  acid  the  higher  of  the  two.  The  effect  is  more 
obvious  in  the  drying  oils,  though  even  there  it  is  hardly 
marked  enough  for  useful  analytical  distinction. 

Summing  up  results,  it  may  be  remarked  that  a  specific 
refraction  higher  than  that  normal  to  any  particular  oil 
usually  points  to  the  presence  of  unsaponifiable  hydro- 
carbons, or  of  higher  alcohols,  such  as  those  of  sperm  oil 
and  wool  fat,  especially  if  the  gravity  be  low.  Moderately- 
high  specific  refraction  with  high  gravity-  may  be  due  to 
unsaturated  acids.  These  cases  are  at  once  distinguished 
by  the  saponification  and  iodine  values.  Low  specific 
refraction  seems  in  most  cases  to  be  due  to  the  large  pro- 
portion of  oxygen  present,  but  this  may  either  arise  from 
the  fatty  acids  being  of  low  molecular  weight,  so  that  the 
carboxvl  and  hydroxyl  oxygen  bears  a  large  proportion  to 
the  alkyl  group,  or  from  the  latter  being  hydroxylated  or 
otherwise  oxidised.  Thus,  in  fatty  acids  of  high  molecular 
weight,  low  specific  refraction  points  to  the  presence  of 
ricinolic  or  hydroxy  acids,  or  of  the  oxidised  products 
present  in  blown  oils  ;  and,  if  the  refractive  constant  of  the 
original  oil  be  known,  is  a  measure  of  the  oxidation  which 
has  taken  place.  As  such,  it  may  prove  useful  in  the  tech- 
nology of  oil  oxidation.  It  may  be  pointed  out  that  the 
presence  of  bromine,  iodine,  and,  in  a  somewhat  less  degree, 


of  chlorine,  would  have  a  similar  lowering  effect  on  the 
specific  refraction  ;  and  it  is  possible  that  the  method  might 
be  applied  to  the  examination  of  the  products  of  the  action 
of  these  elements  upon  oils.  Turning  to  the  solid  fats,  the 
lower  specific  refractions  of  the  harder  as  compared  to  the 
softer  fats  are  noteworthy,  and  in  several  cases  seem  lower 
than  can  easily  be  accounted  for  on  theoretical  considera- 
tions, though  in  others  they  may  be  explained  by  the  presence 
of  acids  of  low  molecular  weight,  such  as  myristic  and  lauric. 
The  low  constant  of  Japan  wax  would  probably  render  its 
detection  in  mixture  with  true  waxes  easy ;  while  the 
marked  contrast  between  cacao  butter  and  cocoanut  and 
palm-nut  oils  is  rather  difficult  of  explanation.  Cow  butter 
has  a  low  constant,  in  spite  of  its  oleic  acid,  which  is,  no 
doubt,  due  to  the  presence  of  butyrin. 

It  is  fair  to  remark  that  the  foregoing  paper  has  been 
somewhat  altered  and  amplified  since  the  meeting  at  which 
it  was  discussed,  so  that  possibly  some  criticisms  are  less 
applicable  than  they  were  at  the  time  they  were  made.  1 
must  express  my  obligation  to  my  assistants,  Mr.  M.  C. 
Lamb  and  Dr.  T.  Guthrie,  for  much  help,  both  in  the  many 
determinations  involved  and  in  the  subsequent  arrangement 
of  their  results. 

Discussion. 

Dr.  Lkwkowitsch  said  he  considered  Amagat  and  .lean's 
a  fairly  good  instrument,  because  it  worked  on  a  differen- 
tial principle.  Changes  of  temperature  were  not  likely  to 
give  much  trouble,  since  the  oil  under  examination  and 
the  type  oil  were  equally  influenced.  It  was  necessary  to 
notice,  however,  as  had  been  pointed  out  by  Mr.  Allen, 
that,  owing  to  faulty  manufacture,  not  all  instruments  gave 
identical  results,  so  that  two  observers  working  with 
different  instruments  might  obtain  different  figures  for  the 
same  substance.  Although  the  identity  of  the  type  oil 
supplied  with  Amagat  and  Jean's  instrument  was  kept 
secret  by  the  makers,  it  was  known  to  be  sheep's-foot  oil. 
Of  course,  the  apparatus  being  a  differential  one,  all  values 
referred  to  the  zero  adopted  for  that  oil.  He  had  arranged 
all  tin-  oils  and  fats  the  refractive  index  of  which  had  been 
determined  by  means  of  the  oleorefractometer,  with  a  view 
to  seeing  whether  any  correlation  could  be  established 
between  the  refractive  index  and  the  iodine  value.  At 
first  sight  it  would  appear  as  if — speaking  broadly — this 
interdependence  did  exist — that  the  higher  the  iodine  value, 
the  greater  the  deviation  to  the  right.  Castor  oil,  however, 
did  not  fit  in  this  rule,  and  it  was  certainly  interesting  to 
have  some  light  thrown  on  this  exception  by  Prof.  Procter's 
paper.  The  terrestrial  animal  oils  and  fats  all  deviated  to 
the  right,  but,  unfortunately,  no  differentiation  could  be 
established  between  animal  and  vegetable  oils  with  the  help 
of  the  refractive  index,  inasmuch  as  the  fish,  liver,  ami 
blubber  oils — in  agreement  with  their  high  iodine  values — 
showed  strong  deviations  to  the  right. 

By  means  of  a  refractometer  like  Abbe's  the  refractive 
index  could  certainly  be  expressed  in  mure  strict  accordance 
with  scientific  parlance,  but  it  was  rather  difficult  in  practice 
to  remember  a  set  of  figures  having  four  decimals,  and  differing 
only  in  the  third  or  fourth  decimal.  Therefore  the  butyro 
refractometer,  practically  a  differential  apparatus,  had  so 
quickly  found  favour  with  chemists.  He  quite  agreed  with 
what  Prof.  Procter  had  said  regarding  this  instrument,  and 
the  convenient  adjustment  of  temperature.  It  should, 
however,  be  pointed  out  that  it  is  not  quite  correct  to  cal- 
culate observations  made  at  one  temperature  to  another  ;  it 
had  therefore  become  customary  on  the  Continent  to  take  all 
readings  at  40°  C  ,  at  any  rate  in  the  ease  of  fats.  The  refrac- 
tive index  certainly  gave  very  valuable  indications,  but  it 
should  be  remembered  that  too  far-reaching  conclusions  as  to 
identity  or  impurity  of  an  oil  under  examination  must  not 
be  drawn.  It  is  true  one  could  calculate  the  refractive 
index  of  a  mixture  from  the  known  indices  of  the  com- 
ponents, but  the  most  one  should  expect  at  present  of 
refractometric  examination  was  to  employ  it  as  a  sorting 
test,  say,  for  detecting  gross  adulteratious,  or  for  singling  out 
suspected  samples  for  further  examination  by  chemical 
methods.  Thus,  in  the  examination  of  lards  wrong  con- 
clusions might  be  arrived  at,  according  as  they  were  of 
European  or  American  origin,  as  they  not  only  differ  in 
iodine  value  (no  doubt  because  of  the  different  feeding  of 
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the  pigs),  but  alv!  In  the  refractive  index.     Similarly,  in  the 
of  butter,  if  the  refr.ictive  index  aloi.  orded 

decisive  value,  there  migbt  easily  ariie  cause  for  unfounded 
BQspicion.  I  oming  now  to  the  proposed  value,  viz.,  the 
specific  refractivity,  the  new  constant  certainly  required  the 
determination  uf  two  constants;  but,  a-  the  specific  gravity 

illy  taken,  no  inconvenience  would  he  caused  if 
additional  information  was  obtained  thereby.  He  bad 
already  referred  to  the  satisfactory  explanation  of  the  appa- 
j  abnormal  position  of  castor  oil.  Hut,  as  I'rof. 
Procter  had,  unfortunately,  been  unable  to  place  all  his 
fore  the  meeting,  he  should  like  to  a-k  fur  further 
information  as  to  the  utility  uf  this  Dew  constant  in  practical 
oil  and  fat  analysis.  In  the  absence  of  these  fig  ires  he 
could  hardly  help  making  the  remark  that  Prof,  Procter  »a< 
ahead  of  the  time.  Important  information  for  practical 
purpose*  would  only  he  gained  if  we  knew  more  uf  the 
composition  of  tin'  nils  ami  fats,  constituting  a-  tbi-y  do  an 
intricate  mixture  of  various  glyceridea,  the  nature  of  which 
was   not  understood  yet,  n  ik  of  the  quantitative 

relation  of  the  components.  If  this  were  known,  no  doubt 
a  valuable  help  to  fat  analysis  would  be  afforded.  Thus,  in 
the  ctise  of  a  dilute  glycerin  solution,  where  we  had  two 
definite  chemical  individuals,  water  and  glycerol,  the  pro- 
portion of  the  two  components  might  be  calculated  :  in  tact. 
the  determination  of  glycerol  in  an  aqueous  glycerin  solu- 
tion by  means  of  tin-  refractive  index  was  a  well-known 
metbod,  Hut  in  the  case  of,  Bay,  olive  oil  one  had  a  certain 
proportion  of  less  saturated  acids  titan  oleic — acids  with 
perhaps  tun  double  bonds  or  one  triple  bond;  and  this 
would  explain  I'rof.  Procter's  observation!  that  tin-  specific 
refractivity  of  olive  oil  was  greater  than  that  calculated  for 
triolein.  Again,  in  the  ease  of  linseed  oil,  one  had  mixtures 
of  oleic,  linolic,  linolenic,  ami  isolinoleaic  acids  (the  last 
two  of  which,  no  doubt,  would  have  the  same  specific  gravity 
ami  refractivity),  ami  it  would  appear  to  him  that  it  was 
somewhat  premature  to  calculate  the  specific  refractivity  of 
tl.at  oil  from  the  rather  too  scanty  data  to  hand  in  our 
t  -tate  of  knowledge. 

rXR,  in  reply,  said  that  oils  might  either  be 
differentiated  by  index  of  refraction  or  by  gravity  :  and 
by  combining  the  two  in  .1  rj stematio  manner,  one  acquired 
greatei    information   than   with   the   two  separately;   t.g., 

mi  linseed  wen  very  similar  in  refractive  index, 
hit  mi  comparing  their  spe  they  were  found 

to  stand  at  opposite  ends  of  the  scale.     In  a  complicated 
mixture  like  an  oil.  each   new  independent  constant  was 
of  value,  a<  affording  one  of  the  equations  from  which  the 
unknowns  were  to  be  determined.     The  chief  advants 
of  the  butyro-refracti i  over  that  of  Amagat  and  Jean 

were,  tliat    it    was   cheaper   and    easier   to    use,  the    index    of 

refraction  might  In-  got  direct,  ami  it  had  a  water-jackel 
lie  understood,  however,  'li.it  the  latter  instrument  had 
also  been  furnished  with  one  recently. 


(THjitiMip. 


.1  \wi\i.    PRENTICE,  F.C.S. 

Ml  Mini:   Ol     nil     SOOIBTl    "I    ChKXJCAI     IstnslRr. 

M  \xxi\o  Prxntio  w  as  horn  at  High  Easter  on  Ma)    I, 

lie  studied  ohemistrj   under  I'rof.  A.  \V.   \\  il- 

liamton,    at    IJniversit)    College,    London,   dining    the 

id  1864, and  then  went  to  Stow  market   to 

in-  father  in  the  mai  ol    the  chemical 

woik-  belonging  to  Thos.  Prentice  and  I  o 

In  1868  the  i  I"  mical  woi  ks  became  a  separate  concern, 
ug  Prentice  and  his  uncles,  Eustace  Prentice  and 
Edward  Pn  riginal  partners  of  the  new 

firm. 

Edward  Prentice  died  in  i  t-r  i  ai  Prentice  in 

i-si      I'lem  tli.  time  tin    main  responribilit)   ol    the 
business  lay  with    Manning   Prentice,  who.  by  i 

■  I  in  placing  i  on  a  sound  finan- 
cial basis.  In  1891  be  converted  ii  into  a  limited 
company,  and  was  appointed  managing  director,  which 
position  he  occupied  until  hi«  total  breakdown  in  health 
al  out  two  \cars  ago. 


In  1890  lie  made  a  tour  through  the  United  States  of 
America,  visiting  many  of  the  largest  sulphuric  acid 
works  and  the  Florida  phosphate  deposits,in  order  to 
make  himself  acquaintej  with  the  latest  American 
practice:  and  in  1891  he  visited  Russia.  He  is  probably 
best  known  as  the  inventor  of  the  corrugated  platinum 
pan  for  concentrating  sulphuric  acid  (1876),  and  of  the 
continuous  still  for  the  manufacture  of  nitric  acid  (this 
Journal,  1894,  83 

Manning  Prentice  took  aii  active  part  for  many  years 
in  the  affairs  of  the  Association  of  Chemical  Manure 
Manufacturers,  of  which  he  was  elected  President  in 
1896. 

In  18SC>  he  contributed  a  series  of  articles  on 
"  .Scientific  Agriculture"  to  the  "  Land  Agents'  Ueeord," 
which  met  with  so  much  appreciation  that  they  "ere 
reprinted  in  pamphlet  form  early  in  the  following  year. 

Manning  Prentice  was  elected  a  Member  of  the 
Council  of  the  Society  of  Chemical  Industry  in  dune 
1  a  Bellow  of 'the  Chemical  Society  in"  1864. 

He  acted  as  secretary  to  the  British  Association 
Committee  appointed,  in  1895,  to  investigate  "The 
Carbohydrates  of  Cereal  Straws,"  and  was  an  active 
member  of  various  agricultural  societies  in  different 
pans  of  the  kingdom. 

He  was  a  justice  of  the  peace  for  the  count)'  of 
Suffolk,  and  at    one   time  took   an   active   part   in   local 

affairs. 

In  private  life,  his  refined  and  sensitive  nature  led 
him  to  find  his  recreation  in  literature,  the  tine  arts. 
and  music.  He  leaves  a  widow,  two  sons,  and  two 
daughters. 

He  died  on  Nov.  20,  quite  snddenly,  and  was  buried 
at  Stowmarket  on  N(  v.  23. 
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I. -PLANT,  APPARATUS.  AND  MACHINERY. 

Brickwork  Pillars,  Testing.     Riga  Indust.  Zeit.  \  Thonind. 
Zeit  22, 
S     under  l\..  pagt  lot'.'. 

PATENTS. 

Comprmring  Powdered  Material!  into  Tabids,  Impts.in 
Machines  for.      .'    >    Johnson,  47,  Lincoln's  Inn  Field*, 

I Ion        Prom    II     K.    Mulford,    Philadelphia,    I    S. A. 

1  og   l'at.  99,046,  Sept   95,  1897. 
Tin    powdered    material    is    fed    from    a   hopper   through    a 
lb-vide  tube  to  the  feed-plate  I,  which  delivers  it   into  the 
dii    or  mould/,  in. muted  in  the  table  A*  of  the  machine. 

*  Any  of  these  srs'e'dcat  ions  may  tie  obtained  by  post  by  remittal! 
8J.— the  price  now  (lied  for  all  s|>eeineatiii  minded— to 

Comptroller  of  the  Patent  1  mice,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C. 
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When  the  mould  is  filled,  the  feed-plate  is  moved  back,  by  a 
lever  connection  from  the  cam  C"  on  the  driving-shaft, 
clear  of  the  punches  d-,  e,  which  are  then  actuated  by  the 
eccentric  C  and  cam  C,  to  compress  the  material  in  the 
mould  into  a  tablet.  The  punch  d-  is  mounted  on  the 
plunger  I),  which  is  adjustably  connected  to  the  eccenfic  C, 
and  the  punch  e  is  adjustably  mounted  on  the  plunger  E, 
which  is  connected  by  the  forked  arm  g  to  the  rod  G, 
actuated  by  the  cam  C1.  The  various  adjustments  are  pro- 
vided to  enable  the  pressure  on  the  punches  to  be  regulated, 
and  to  ensure  that  the  finished  tablet  shall  be  forced  clear 
of  the  mould  by  the  punch  e.  The  feed-plate  I,  on  its 
return  movement  to  refill  the  mould,  discharges  the 
finished  tablet  from  the  table  A:  into  the  chute  K. — E.  A. 

Kilns  for  Burning  Limestone  and  other  Materials,  Impts. 

in.      V.  Hughes,  Tipton,  and  E.  D.  Nicholson,  Llvnelys. 

Eng.  Pat.  23,403,  Oct.  12,  1897. 
This  patent  is  for  "  a  kiln,  for  burning  limestone  or  other 
material,  into  which  the  fuel  is  introduced  in  a  gaseous 
form  from  a  producer,  and  from  which  air,  introduced  into 
the  material  through  the  lower  portion  of  the  kiln,  and 
which  has  thereby  become  heated,  is  withdrawn  in  a  con- 
tinuous stream  or  streams  by  chimney  draught,  or  by  a 
mechanical  arrangement  for  that  purpose,  before  it  reaches 
the  part  of  the  kiln  into  which  the  products  of  combustion 
pass  from  the  combustion  chamber  into  the  material  which 
is  being  burnt,  and  is  utilised  to  heat  the  air  which  is 
supplied  to  the  combustion  chamber." — R.  S. 

Filters,    Impts.    in    Apparatus  for   Feeding.     T.   W.    H. 

Garstang,   Knutsford  ;  J.   McD.McKenzie,  Hale  ;  and  G. 

E.  Ridgway,  Ashley,  all  in  Cheshire.    Eng.  Pat.  27,938, 

Nov.  27,  1897. 
An  apparatus  for  automatically  feeding  a  series  of  filters  in 
rotation  with  a  constant  amount  of  liquid.  The  liquid,  as  it 
issues  from  the  siphoning  chamber,  fills  successively  a 
number  of  buckets  (eight,  for  instance)  attached  to  a  water 
wheel.  By  means  of  levers  connected  with  a  float  in  the 
siphoning  chamber,  the  wheel  is  caused  to  make  one-eighth 


of  a  revolution  at  a  time,  and  to  discharge  the 
contents  of  each  bucket  as  it  reaches  a  certain 
point.  The  number  of  filters  corresponds  with 
that  of  the  buckets.  The  valves  of  each  filter 
are  opened  in  succession  by  means  of  arms 
attached  to  the  shaft  of  the  water  wheel ;  one 
valve  is  thus  always  open,  and  each  filter  gets 
an  influx  of  liquid  and  a  period  of  rest. 

— N.  II.  J.  M. 
Liquefiable  Gases,  An  Improved  Method  of 
Utilising,  in  the  Operation  of  Engines  or 
Motors.  E.  Vignon-Koure,  Camden  City, 
New  Jersey,  and  C.  A.  Lai-e  and  J.  L.  Kelly, 
both  of  Philadelphia,  all  in  U.S.A.  En<* 
Pat.  10,193,  July  25,  1898. 
Tub  method  consists  in  mixing  with  a 
liquefiable  gas  (such  as  carbon  dioxide)  of 
high  pressure  at  a  given  temperature,  another 
liquefiable  gas  (such  as  methyl  chloride,  or  a 
mixture  of  methyl  chloride  and  toluene)  of 
lower  pressure  at  the  same  temperature,  the 
latter  gas  having  an  ab.  orbing  affinity  for 
the  former,  heating  said  gases,  conducting 
them  through  an  engine  or  motor  to  operate 
the  same,  and  again  condensing  the  gases. 
In  the  process  of  heating,  the  gases  are 
dissociated  into  a  mechanical  mixture,  so- 
increasing  their  pressure,  whilst,  during  the 
condensation  process,  the  gas  first  condensed 
reasserts  its  affinity  for,  and  absorbs  the 
vapours  of.  the  other  gas,  before  the  point  of 
liquefaction  of  the  latter  gas  is  reached,  so 
diminishing  the  back  pressure  and  corre- 
spondingly increasing  the  working  pressure. 
The  chloride  of  methyl  employed  in  the 
process  serves  as  a  natural  lubricant. — R.  A. 


II.-FUEL,  GAS,  AND  LIGHT. 


Laal,  A  Contribution  to  the  Chemistry  of,  with,  special 
reference  to  the  Coeds  of  the  Clyde  Basin'.  W.  C.  Ander- 
son. Proe.  Glasgow  Phil.  Soc.  29,  72- -96. 
Tbk  coals  in  the  upper  part  of  the  Clyde  Basin  series  are 
entirely  non-coking  in  character,  i.e.,  they  are  not  capable 
of  being  employed  for  the  manufacture  of  metallurgical 
coke,  and  those  lying  between  the  position  of  the  Palace 
Craig  Ironstone  and  the  Airdrie  Blaekbaud  Ironstone  are 
not  used  for  coking  purposes  in  any  part  of  the  district. 

The  Ell  Coal,  bright  black,  with  cubical  fracture  and 
brownish  coloured  ash.  Brittle,  soon  breaking  up  on 
exposure  to  the  atmosphere.  The  large  coal  is  sold  exclu- 
sively for  household  purposes,  whilst  the  small  coal  is  a 
good  fuel  for  steam  raising. 

The  Main  Coal,  bright  black,  with  cubical  fracture  and 
white  ash.  Very  brittle,  soon  falling  to  pieces  on  exposure 
to  the  weather.  It  is  never  used  for  coke  making,  and  the 
portion  used  for  the  manufacture  of  gas,  when  distilled  in 
the  retorts,  yields  a  soft  friable  coke  of  little  value. 

The  Splint  Coal,  hard  and  strong,  and  of  a  dull  bluish- 
black  colour.  Chiefly  used  for  iron  blast  furnaces  and  gas 
making  but  never  for  coking. 

The  Canncl  Coal  (gas  coal),  in  the  Hamilton  distiict, 
found  separating  the  Splint  coal  from  the  Virgin  coal,  is  a 
hard  brittle  coal  with  smooth  conehoidal  fracture.  There 
is  usually  a  rib  of  bright  coal  between  the  Splint  and  the 
Cannel  which  does  not  readily  part  from  the  latter,  and  the 
change  is  not  marked  by  a  distinct  line  or  bed  of  stratifica- 
tion, although  it  is  sharp.  This  seems  to  indicate  that 
whatever  may  have  been  the  process  by  which  these  two 
qualities  were  produced,  the  change  of  conditions  was  sudden, 
but  the  process  continuous. 

Virgin  Coal,  a  bright  black  coal,  coarser  and  stronger 
than  Ell  coal.     A  fair  household  coal  and  is  never  coked. 

Virtuewell  Coal  resembles  Virgin  coal,  and  is  sometimes 
used  to  make  an  inferior  quality  of  coke. 

Upper  Dumgray  Coal  is,  as  a  rule,  a  hard  blue-black 
coal,  suitable  for  furnace  purposes.  In  the  Slamannan 
district  the  intrusive  whin  has  converted   it   into   a   steam 
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coal  of  rerj   good  quality.     In  many  places  the  small  is 
.-.  ■   and  when   the  whin  ria-  not  been 
sive,  it  is  a  valuable  coking  coal. 

Thi  Lower  Dumgray  i-  a  bright  black  coal,  sometimes  a 
first  class  house  coal,  but  softer  tliau  the  former. 

The  remaii  i u^r  seams  ar.-  inferior,  until  we  reach  the 
Slalyband  I  From  this  scum  to  the  position  of 

the   1 1 1 'J «- x   Lin  Fen   coals  which  are  found  are 

inferior  in  quality. 

Below  thi  In ■!•  x  Limestone  is  a  group  of  coal-  of  a  strong 
eoking  quality,  well  developed  and  largely  worked  on  the 

northern  outcrop  of  the  basin,  but  of  little  val i  the 

south.  The  seams  vary  verj  much  in  thickness  and  it  is 
impossible  to  trace  each  for  any  distance. 

Tic  Kilsyth  Baugkrigg  ami  '/«•  Bannockburn  Main, 
are  among  the  thickest  of  this  group,  'liny  are  soft  l.lack 
conN  of  irregular  fracture,  easily  affected  by  atmospheric 
influences. 

Kilsyth  Coking,  or  Banton  Main  Coal  takes  a  well  defined 
position  over  a  large  area,  but  is  best  developed  in  the 
immi  ity  of  Kilsyth,  Its  characteristics  are  similar 
to  the  preceding  coals,  ami  from  it  a  g I  coke  is  made. 

The  above  coals  represent  ili^-  principal  seams  belonging 
to  the  upper,  middle,  and  lowest  divisions  of  the  Clyde 
basin  series,  In  the  latter  it  may  be  generally  affirmed 
that  tin-  coking  property  increases  with  depth,  although 
this  said  to  be  b  constant   feature  of  all  coaI 

fields.  The  present  investigation  was  underlain  D  In  1 1 1 . - 
author  moi '  particularly  with  a  view  to  finding  out  points  of 
diffci'  racterand  rear t  ion  between  coals  whi<  h  might 

ded  as  uon-coking  and  those  which  are  true  coking 
i  mi  tables  of  analyses,  see  page  1015  ei    eqJ] 

For  thi  purpose  of  obtaining  a  comparative  estimate  of 
the  caking  power,  l  gnu,  of  the  coal  was  ignited  with  tlu- 
largest  quantity  of  fins  white  sand,  which  it  is  capable  of 
binding  into  ■  mass  that  just  coheres,  The  weight  ol  -and 
in  gnus,  is  thi-  ••inking  index"  (Campredon's  test).  The 
following  results  were  obtained: — 

i         in  + 
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The  last  three  are  true  caking   cosls,  and  an-   all  used  For 

the  production  oi  high-class  fi Irycoke.     In  thecrnci 

they  gin-  stronglj  -swollen,  hard.  metaUic  looking  "  cokes." 
The  Mini  and  111  coals  givi-  slightly  swollen  residues, 
whilst  those  in  mi  Splint,  Qas,  and  Virgin  are  fiat  or  slightly 
concave  cokes  of  less  hulk  than  the  original  coal. 

/  ruction  with  Solvent*.  —  The  substances  itracted 
with  cold  gasoline  and  carbon  hi  ulphide  were  found  to  be 
•similar  in  character  to  those  obtained  by  Muck,  Siepmann, 
and  Others;  1ml  a-  they  uric  not  present  in  greater  quantit) 
in  coking  i  ..d  ih. 111  in  non-coking,  and  their  n  moved 
exercised  little,  ii  any,  deteriorating  effect  upon  the  coking 
. tiv,  theii  investigation  was  not  pursued  Furth 

Treatment  with  Caiutic  Potash.  One  gnu.  of  each  of 
the  coal-  in  fine  powdei  was  boiled  lor  one  hour  »ith  100 cc 
ol   a  .*i  pi-  i. mill    potash,  and  tin-  residue 

filtered    oil    and    Hashed    till    lm     to  in    B  '.ill.      Ell,    Main, 

and  •  a  dark   coffee-brown  coloured  *  Itrate, 

from  which  arid  precipitated  a  small  quantity  of  a  brown 
humus-like   substance.     Splint  ami   G  pale 

amber-coloured  filtrate,  whilst  the  true  coking 
mi'i    th'    faint  i   colour.    On  igniting  these  ex- 

it closed  crucible,  the  first  five  coals  -in i«  oil 
no   i,  nil. m  i    towards   cohesion,  the  residues  being  i 
dull,  earthy-looking  powders  several  per  cents    bighei   in 
"eight  the  obtained  from  the  'in  untreated 

In   tin'  case  of  tin'   three  coking  coals,  however, 
caustic  potash  appeared  to  i  rerj  little  deterioration  in 

the  ■ 

Intent  with  tVitrie  Acid.  rwo  -rrms.  of  the  ilry 
powdered  coal  were  mixed  with  'J.'i  cc,  of  nitric  acid  (sp.  gr. 
1*40)  in  a  small  beaker  surrounded  bj  cotton  wool,  and 
tin-  us,-  i  temperature  noted;  ii  ceased  in  about 
minutes  in  each  case,  with  the  exception  of  Main,  which 
■bowed  ii"  further  use  alter  five  minutes. 


Rise  in  Dei?.  C. 

al WOO 

.Mam 17*76 

Splint 1S-S0 

G     18-aS 

Virgin 1.".  -". 

k.i-.vtli  Hmughrin* I] 

ll:niii.  ikliiil  ii  Main 17*00 

li  i-ytli  cokiii(r 17-00 

One  gramme  of  each  coal  was  evaporated  to  dryness  with 
20  cc.  of  dilute  nitric  acid  (sp.  gr.  1  -J)  on  a  water  bath, 
and  the  residue  dried  at  105  till  constant.  In  each  case  a 
gain    in    weight     was     recorded,    which,    howuvi-r,    differed 

considerably  in  amount: — 
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Bannockburn  Mam,  after  previous  partial  oxidation  in  air 

till  coking  power  bad  linn  completely  lost,  showed  an 
increase  in  weight  amounting  to  9*98   per  cent.,  equal  to 

9 -'.IS  per  cent,  of  dry  coal. 

Oxidation  of  Uoal.— Atmospheric  oxidation,  especially 
at  slightly  elevated  temperatures,  causes  the  coal  to  increase 
in  weight  so  long  as  it  is  carried  on  below  a  limit  which 
in  tin-  generality  of  casts  may  be  put  at  about  190*, 
beyond  which  point  the  volatilisation  "i  certain  constituents 
causes  usually  a  netl  loss  in  might.  Bannockburn  Main 
heated  in  air  for  one  hour  at  160  C.,  showed  a  gaii  of  1*98 
per  cent.,  and  gas  coal  0*90  per  cent.,  whilst  the  weight  of 
the  residue  left  on   ignition   was  78*02  per  cent,  and  59*98 

per  cent,  respectively.      Bannockburn  Main,    heated  for 

88  hours  in  an  air  bath  at  1  IS  — ISO  C,  showed  a  gain  in 
weight  of  l  -96-  The  weight  of  residue  lift  on  ignition  was 
75*66  percent.    Heated  for  four  houi  taunock- 

buru  Main  lost  14° OS  per  cent,  in  weight  and  gas  coal  .'i6-'.is 
per  cent.,  with  a  further  loss  of  12-50  per  cent,  and  8*40 
per  lint,  respectively  after  ignition.  'The  ignited  residues 
cohered  below,  but  were  in  the  form  of  loose  dull  powder 
above.  Iii  other  experiments  made  belo-s  BOO  the 
residues  left  bj  both  cosus  were  loose  powders  without  any 
trace  of  cohesion,  even  when  the  previous  heating  «as  only 
for  on.  hour  at  160°,  The  gases  given  off  on  ignition  in 
these  cases  were  non-luminous,  and  the  residues  showed  on 
race  a  thm  layer  of  finely-divided  carbon  apparently 
due  to  the  decomposition  of  a  comp  on  compound- 

In  order  to  make  certain  that  tins  lo-s  of  coking  pro- 
perty was  due  oulj  to  oxidation,  the  experiment  wal 
repeated  with  Bannockburn  Main  at  160  in  an  atmosphere 
of  carbonic  anhydride.  Two  experiments  gave,  instead  ol 
is  above,  losses  ol  I '77  per  cent,  and  1-85  per  cent* 
and  the  residues  on  ignition  left  a  bright  silvery  coke 
similar  to  that  obtained  from  the  original  coal  and  weighing 
74*5  per  cent,  of  the  heated  sample.  Ii  is  Further  shown 
thai   th.  mnkes  rapid  progress  during  the  first 

12  to 8*1  hours,  after  which  a  'it  con- 

tinues for  a  long  time,  the  period  required  to  complete  thi 
and  also  the  incn  meut  in  weight)  varying  greatly 
in  the  different  coals, 

Products  oj  Oxidation  with  Nitric  Avid. — An  attempt 
iia- made  to  prepare  in  a  partially  purified  condition,  the 
brown  acid  substances  obtained  In  acting  on  1:11.  Splint, 
ami  Bannockburn  Main  coals  with  nitric  arid.  About 
.'i  grins,  were  evaporated  to  dryness  over  ti  water  bulb  with 
•jiin  cc.  of  nitric  acid  (sp.gr.  1*8)  the  residue  dissolved 
as  far  as  possible  by  ammonia,  and  tile  filtered  solution 
it-precipitated  bj  hydrochloric  mid.  This  operation  WM 
repealed  and  the  insoluble  acids  were  Frequently  washed  by 
ili  cantatinii.  The  aeids  thus  obtained  are  insoluble  Efl 
water  containing  mineral  acids  or  salts  in  solution,  but  arc 
fairly  soluble  in  pure  water.  They  were  afterwards  thrown 
on  »  filter,  washed  as  far  as  possible  with  watei  and  dried 
Fox  some  days  at  106°.     [For analyses, see  page  lO18«(ff0>] 


Nov.  30, 1S98.J 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1029 


Effect  of  Heat  on  the  Coking  Property. — As  a  further 
proof  of  the  assertion  that  the  loss  of  the  caking  property 
which  takes  place  when  coal  lies  exposed  to  air  for  a 
lengthened  period,  and  also  when  it  is  subjected  to  the  action 
of  heat  under  300D  during  a  short  time,  is  due  to  oxidation 
and  not  volatilisation  of  matter  upon  which  the  caking 
property  depends,  samples  of  the  above  coals  were  subjected 
to  a  temperature  of  297° — 304°  for  three  hours  in  a  Utube, 
through  which  a  slow  current  of  dry  carbonic  anhydride 
was  passed.  The  results  show  (1)  that  the  greatest  loss  at 
300'  takes  place  in  Splint,  Gas,  Virgin,  and  Main  coals — that 
is  in  the  long-flaming  coal-,  which  have  also  the  lowest 
coking  index  ;  the  smallest  loss  is  found  in  the  strongest 
caking  coals,  Bannockburn  Main  and  Kilsyth  coking 
(caking  indices  15"5  and  16),  while  Ell  and  Kilsyth  Haugh- 
rigg,  which  swell  up  slightly  on  ignition  in  a  crucible, 
occupy  an  intermediate  position  ;  (2)  that  the  percentage  of 
coke  rises  enormously  after  the  coal  has  been  heated  to 
300°  ;  and  (3)  that  in  the  coals  of  which  the  ignited  residues 
cohered  only  slightly  anil  which  show  the  largest  percentage 
loss  at  300°,  the  tendency  to  cohere  is  completely  destroyed  ; 
while  in  the  case  of  the  true  caking  coals  it  is,  though 
impaired  to  some  extent,  still  existent. 

The  author  explains  these  facts,  taken  along  with  others 
previously  mentioned,  by  the  fact  that  in  all  the  coals  experi- 
mented with,  a  set  of  bodies  of  a  resinoid  character  exists, 
which  bodies  are  capable  of  extraction  with  dilute  caustic 
potash  solution,  and  which  alone  are  accountable  for  the 
tendency  to  cohere  in  the  residue  from  Ell,  Main,  Splint,  Gas, 
and  Virgin  coals.  These  bodies  arc  not  the  same  in  each  coal, 
but  vary  alike  iu  kind  and  quantity.  They  contribute  only 
to  a  very  slight  extent  to  the  weight  of  the  fixed  residue 
obtained  on  ignition,  being  for  the  most  part  driven  off  and 
constituting  a  large  part  of  the  "  smoke,"  to  which  they  con- 
tribute a  characteristic  odour.  They  are  all  more  or  less 
complttely  volatilised  below  300°  except  in  the  case  of  Ell, 
where  a  part  seems  to  remain  behind,  causing  the  partial 
coking  cf  the  residue  on  ignition.  In  addition  to  these  there 
is  in  the  true  coking  coals  a  constituent  not  so  readily,  if  at 
all,  acted  on  by  dilute  alkaline  solutions,  oxidisable,  like 
the  main  constituent  of  the  non-coking  coals,  in  air,  but  not 
volatile  at  300°.  It  was  found  that  both  Banuockburn  Main 
and  Kilsyth  (  oking  coals  melt  in  an  atmosphere  of  carbonic 
anhydride  at  a  definite  point,  which  may  be  placed  at  317", 
and  this  the  author  takes  to  be  the  melting  point  of  the 
constituent  referred  to.  In  all  probability  the  higher  per- 
centage yield  of  fixed  residue  usually  accompanying  coking 
coals  is  due  to  the  fact  that  this  body  breaks  down  on 
heating  into  fixed  carbon  and  simpler  compounds  before 
being  itself  volatilised.  Active  gasification  does  not  appear 
to  begin  below  3301,  and  is  not  particularly  vigorous  even  at 
this  temperature.  The  evolution  of  gas  at  this  stage  is 
perhaps  to  be  traced  to  the  decomposition  of  the  other  kind 
of  constituent  present  in  coal  minerals,  and  not  to  the  break- 
down of  the  fusible  body,  which  may  decompose  only  at  a 
considerably  higher  temperature. — D.  B. 

Coal  Mine  [Miike  Coal],  A  Japanese.     Eng.  and  Mining 

J.  1898,  66,  [12],  332. 
The  coal  obtained  from  the  colliery  worked  by  the  Mitsui 
Mining  Company  of  Tokio,  is  a  good  bituminous  variety, 
making  very  fair  coke,  but  containing  a  rather  high  per- 
centage of  sulphur.  The  seam  dips  very  gently — less  than 
20  degrees— and  is  quite  regular  in  thickness,  averaging  9  ft. ; 
it  is  opened  for  a  distance  of  three  miles  along  the  strike  by 
four  shafts  and  several  slopes.  A  fifth  shaft,  now  being 
sunk,  will  strike  the  seam  at  a  depth  of  about  1,000  ft. 
There  is  no  selvage,  and  the  seam  is  free  from  thin  bands 
of  poor  coal  or  partings  of  slate.  There  are  present,  how- 
ever, irregularly  lenticular  masses  of  calcareous  matter, 
often  containing  sulphate  of  lime,  and  these  bodies 
necessitate,  in  some  places,  considerable  hand-sorting  of  the 
coal.  Owiug  to  the  heavy  flow  of  water,  the  item  for 
pumping  is  an  important  one  in  the  mining  expenses.  The 
mine  is  worked  on  the  pillar  and  stall  system,  little  powder 
being  used  except  for  dead  work,  whilst  the  coal  is  easily 
broken  down  with  the  pick.  The  coal  sells  for  about 
3-5  dols.  at  the  mine.  Various  improvements  are  in  con- 
templation.    (See  page  986.)— A.  S. 


Fire-damp  and   Air,  Behaviour   of,  when    admitted   to   an 
Incandescent  Electric  Lamp.     H.  Couriot  and  J.  Meunier 
Comptes  Rend.  1898,127,  [16],  559—561. 
On  admitting  a  mixture  of  fire-damp  and  air  of  maximum  ex- 
plosive power  (9  •  5  per  cent,  of  methane)  to  10  candle-power 

incandescent  lamps  run  with  a  voltage  varying  from  15 1 10 

volts,  no  explosion  could  be  produced,  provided  the  filament 
were  not  already  broken.  Water  and  carbon  dioxide  were 
formed  in  the  interior  of  the  lamps,  hut  only  on  one  occasion 
was  there  an  explosion.  In  this  case  the  filament  was 
broken  before  the  gas  was  admitted,  and  the  explosion  was 
probably  caused  by  one  of  a  series  of  sparks  produced  by 
the  two  ends  of  the  filament  coming  together  owing  to 
vibrations.  Subsequent  attempts  to  repeat  the  experiment 
and  explode  another  lamp  have  been  unsuccessful. — J.  S. 

By-Product  Coke  Orens  [Semet-Solvay  and  Otto-Uoff- 
ntOTmJ,  Producing  Illuminating  Gas  and  Coke  in. 
H.  O.  Hofman.  Eng.  and  Mining  J.  1898,  428—430  and 
458—460. 

A  block  of  10  Semet-Solvay  coke-ovens,  each  30  ft- long, 
5  ft.  6  ins.  high,  and  16  to  17  ins.  wide,  has,  since  1897, 
supplied  illuminating  gas  of  18  candk -power  and  heating- 
gas  of  8t  candle-power  hy  separate  systems  of  mains  to 
the  town  of  Halifax,  X.S.  32-26  per  cent,  of  the  gas 
made  is  illuminating  gas,  aDd  the  remainder  is  heating  ;;as, 
from  which  the  gas  required— 54-84  per  cent,  of  the" total 
gas  production— for  heating  the  ovens  is  taken.  37  short 
tons  of  coal  are  coked  in  24  hours,  and  yield  310,000  cb.  ft. 
of  gas,  and  75  per  cent,  of  their  weight  of  coke  suitable 
for  domestic  use  and  boiler  fuel. 

Preliminary  experiments  have  been  made  at  Glassport. 
Pa.,  on  one  oven  of  a  Mock  of  30  Otto-Hoffmann  ovens 
for  the  purpose  of  testing  the  coal  which  it  is  intended  to 
coke  in  400  ovens  which  are  being  erected  near  Boston 
for  the  supply  of  illuminating  gas  to  that  city.  The  average 
charge  was  14,591  lb.  of  coal,  containing  9-9  per  cent,  cf 
moisture,  and  the  time  required  to  work  off  such  a  charge, 
averaged  33  hours  56  minutes.  The  yield  of  gas  per  long 
ton  of  dry  coal  averaged  10,390  cb.  ft.,  of  which  49  5  per 
cent.,  produced  in  the  first  14  hours  40  minutes,  was  of 
14-7  candle-power,  and  was  available  for  illuminating 
purposes,  and  the  remaining  50  "5  per  cent,  subsequentlv 
produced,  was  of  9-0  candle-power,  and  sufficed  to  beat  the 
oven.  The  average  calorific  value  of  this  heating  gas  was 
566-7  B.T.U.  69-70  per  cent,  of  fair  commercial  metal- 
lurgical coke  was  obtained  from  the  coal.  18-5  percent, 
of  the  nitrogen  of  the  coal  was  converted  into  ammonia,  and 
3-38  per  cent,  of  tar  of  good  quality  was  obtained.  Of 
the  original  calorific  value  of  the  coal,  72-3  per  cent,  was 
found  in  the  coke  available  for  sale,  4  ■  1  per  cent,  in  the 
tar,  12-7  per  cent,  in  the  gas  for  sale,  and  10-"  per  cent, 
in  the  gas  required  for  heating  the  ovens.  The  balance, 
amounting  to  only  0-2  per  cent.,  is  in  the  liquor  or  sulphur 
recovered,  or  is  lost.  Therefore  only  10-7  +  0-2  =  10-9 
per  cent,  of  the  calorific  value  of  the  coal  is  consumed  in 
its  destructive  distillation,  which  is  a  better  result  than 
gasworks  treatment  of  coal  affords.  Chemical  and  thermal 
investigations  indicate  that  the  production  of  illuminating 
gas  in  by-product  cokeovens  rests  upon  a  very  sound 
basis.     Jt  is  also  satisfactory  financially.— J.  A.  B. 

Flame  of  Acetylene  Gas,  Effect  of  Carbon  Dioxide  on  the. 

J.  Gas  Lighting,  1898,  72,  [1850],  916. 
At  this  year's  meeting  of  the  British  Association,  Prof. 
Emerson  Reynolds  performed  an  interesting  experiment 
illustrating  the  effect  on  an  acetylene  flame  of  varying 
proportions  of  carbon  dioxide  in  the  gas.  It  was  the 
result  of  a  chance  observation  by  Mr.  Goodwin,  who  eon- 
ducted  a  series  of  tests  in  Philadelphia  on  the  enrichment 
value  of  acetylene  when  added  to  ordinary  coal  gas.  He 
stated  that  expired  air,  when  mixed  with  acetylene, 
appeared  to  increase  the  luminositv  of  the  flame,  and  also 
to  decrease  the  tendency  to  deposit  carbon  in  the  burners. 
More  careful  study,  however,  had  shown  that  from  5  to  8 
per  cent,  of  carbon  dioxide  in  the  gas  decreased  the 
smokiness  of  the  flame,  and  especially  prevented  the 
clogging  of  the  burners.  The  increase  iu  illuminating 
power  was  certainly  not  marked  ;  but  the  mixture  con- 
taining 5  per  cent,  of  carbon   dioxide  gave  as   much   light 


lo:;o 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.      [Nov.  30,  ism. 


as  the  acetylene  it-elf,  aud  therefore  there  was  a  gain  to 
this  extent  per  volume  of  acetylene  burned.  The  action 
of  the  carbon  dioxide  was  regarded  as  probably  due  to 
its  exerting  some  oxidising  effect. 

Acetylene  Generators,  After-gasification  in.  P.  Wolff. 
Metallarbeiter,  24,  [16],  122— 12  1. 
An  inherent  defect  in  acetylene  generators,  whether  of  the 
suffusion- or  immersion-type,  is  the  after-gasification  ensuing 
subsequent  to  the  interruption  of  direct  contact  between  the 
carbide  and  the  water,  and  arising  from  the  action  of  the 
residual  water  present  in  the  pores  of  the  carbide,  the 
deposition  of  condensed  moisture  thereon,  or  the  absorption 
of  aqueous  vapour  thereby.  The  author  has  measured  the 
amount  of  gas  thus  liberated  by  1  kilo,  of  carbide,  by  passing 
the  gas  through  a  meter,  the  carbide  holder  being  in  one 
series  stored  over  water  and  in  a  check  series,  over  oil.  The 
results  showed  that  whereas  under  the  latter  conditions  the 
quantity  of  gas  amounted  to  \  litre  at  the  end  of  the  first 
half-hour,  6  litres  after  24  hours,  and  remained  constant  at 
10  litres  after  a  lapse  of  three  days,  in  the  other  ease  (over 
water)  7.',  litres  were  liberated  in  half  an  hour,  25  litres  in 
2  1  hours,  and  50  litres  in  three  days,  the  evolution  proceed- 
ing, moreover,  at  the  rate  of  5 — G  litres  per  diem  up  to 
complete  exhaustion  of  the  carbide. 

These  figures  indicate  considerable  risk  of  explosion  in 
small  generator-  (e.g.  table  lamps),  though  the  danger  can 
be  overcome  in  larger  apparatus  by  employing  a  reservoir 
of  sufficient  size  lo  store  the  excess  of  gas  without  undue 
compression. 

Various  means  have  been  proposed  for  obviating  the 
above-named  defect,  and  among  them  the  employment  of  a 
layer  of  oil  as  a  seal  on  the  surface  of  the  water,  this  method 
being,  however,  unsuitable  in  practice,  since  a  thin  layer 
does  not  prevent  the  absorption  of  water  vapour,  whilst  a 
thick  stratum  is  liable  to  come  in  contact  with  the  carbide 
aud  render  the  same  totally  impervious  to  water. 

The  most  efficient  appears  to  be  that  of  Miinsterbcrg, 
wherein  a  floating  valve  shuts  off  all  connection  between 
the  carbide  chamber  and  the  water  as  soon  as  the  former  is 
raised,  and  thus  restricts  the  aftei  -gasification  to  the  amount 
produced  by  the  interstitial  moisture  in  the  carbide. 
Another  defect  is  also  remedied  in  this  generator  by  the 
provision  of  a  large  gas  reservoir,  by  means  of  which  the 
amount  of  air  introduced  along  with  a  fresh  charge  of 
carbide  is  reduced  to  20  per  cent. — i.e.,  below  the  Hunts  of 
an  explosive  mixture.—) '.  S. 

Acetylene,  Production  of.  Letang  and  Serpollet.  Kng. 
and  Mining  J.  L898,  66,  [18],  368. 
I'm:  authors  propose  to  steep  the  fragments  of  calcium 
carbide  in  a  hot  and  concentrated  solution  of  glucose,  and 
then  dry.  If  carbide  which  has  been  treated  in  the  alio \e 
manner  be  immersed  in  twice  its  weight  of  water,  aeetj  lene 
is  given  otT  in  the  usual  way,  but  at  the  same  time  a 
sucrate  of  lime  is  formed.  It  is  stated  that  under  these 
conditions  the  generation  of  acetylene  takes  place  with 
great  uniformity,  ami  is  stopped  almost  immediately  on 
cutting  off  the  supply  of  water. — A.  S. 

Calcium  Carbide,  Composition  of  some  Industrial  Samples 
of,     II.  Moissan.     Comptes Kend.  127,  [14], 457 — 463. 

Tin-:  manufacture  of  calcium  carbide  on  the  large  scale  at 
tirst  presented  unforeseen  difficulties,  which  have  now  been 
for  the  niosi  part  overcome.  Impure  lime  ami  coke  were 
used  a!  first,  and  the  carbide  produced,  was  contaminated 
with  calcium  phosphide,  aluminium  sulphide,  and  silicides. 
The  difficulties  which  ensued  on  the  use  of  such  carbide, 
directed  attention  to  the  necessity  of  employing  purer  time 
and  carbon,  and  at  tin-  present  time  well-fused  homogeneous 
carbide  of  crystalline  fracture  and  of  the  characteristic 
reddish  brown  tint  is  found  in  commerce.  Notwithstanding 
the  distinctive  appearance  of  g  md  carbiile.au  analysis  is 
advantageous;  and  Lunge  and  Cedercreutz's  method  (Zeits. 
angew.  Chem.  1897,  651  :  this  Journal,  1897,1046)  appears 
to  yield  good  results.  Tho  sampling  of  carbide  is  a  matter 
of  difficulty,  owing  to  its  hardness,  theoretically,]  kilo. 
of  carbide  should  yield  849  litres  of  acetylene  j  ami   seven 

samp Ir-  examined  yielded  from  2'J2'81  to  :u  ,s  •  77  litres  per 


kilo.  On  the  other  band,  three  samples  of  greyish  carbide, 
more  porous,  and  less  crystalline  and  fused  in  appearance 
than  the  others,  yielded  only  22S'6,  250-4,  and  260-3  litres 
of  gas  per  kilo.  Some  samples  contain  much  ammonia  ; 
in  four  cases  the  following  percentages  of  nitrogen  were 
found:  0-02,  0-12,  0-15.  and  0-,'il.  Several  samples 
yielded  a  small  amount  of  phosphuretted  hydrogen,  but 
some  were  free  from  it. 

The  insoluble  residue  left  on  the  decomposition  of  calcium 
carbide  by  water  was  specially  investigated.  The  carbide  was 
decomposed  by  a  solution  of  sugar,  which  took  the  lime  into 
solution.  The  insoluble  residue  was  brought  on  to  a  filter, 
and  washed  with  solution  of  sugar  and  then  with  water,  both 
free  from  carbonic  acid.  After  treatment  with  alcohol  and 
ether,  and  drying  in  a  vacuum  at  40  C,  it  was  examined 
under  the  microscope,  and  silicide  of  carbon,  silieide  of 
calcium  and  iron,  particles  rich  in  lime,  and  in  some  cases 
calcium  sulphide  and  graphite,  were  detected.  Dilute 
hydrochloric  acid  took  into  solution  some  irou,  lime, 
alumina,  and  phosphorus,  and  left  unattaeked  silicide  of 
carbon  aud  graphite.  Subsequent  treatment  with  the  con- 
centrated add  dissolved  out  lime,  iron,  aud  silica.  ]iy 
investigation  with  the  microscope,  and  attacking  the  residue 
in  this  manner,  the  nature  of  most  of  the  impurities  was 
ascertained.  No  relation  between  the  quantity  of  insoluble 
matter  and  the  yield  of  acetylene  was  observed. 

Silicon  was  found  chiefly  as  silicide  of  carbon,  but  also 
occasionally  as  silica  and  silieide  of  calcium,  and  in  metallic- 
like  spheres  containing  also  iron  aud  carbon.  Ignition  of 
calcium  carbide,  due  to  the  escape  of  siliciuretted  hydrogen 
into  the  air,  was  never  Observed  when  the  carbide  was  treated 
with  a  small  quantity  of  water,  but  that  gas  was  frequently 
liberated  when  the  residue  was  treated  with  concentrated 
hydrochloric  acid. 

Sulphur  was  discovered  as  calcium  sulphide  or  as  alumi- 
nium   sulphide.       The    calcium     sulphide    did    not    yield 

sulphuretted    hydrogen    by    the    actii f     water     in    the 

presence  of  hydrated  lime,  and  sulphuretted  hydrogen  was 
not  found  in  acetylene  produced  by  the  decomposition  of 
carbide  with  excess  of  water.  If,  however,  the  lime  used 
in  the  preparation  of  calcium  carbide  contains  aluminium 
silicate  and  some  sulphate,  silicide  of  carbon  and  an 
aluminium  sulphide  which  is  decomposed  by  cold  water 
with  liberation  of  sulphuretted  hydrogen,  are  produced. 

Sulphur  cannot  be  present  as  silicon  sulphide,  as  this 
substance  readily  volatilises  at  a  temperature  below  that  of 
the  electric  furnace.  Calcium  carbide  containing  some 
calcium  sulphide  yielded,  when  decomposed  by  water,  an 
organic  sulphur  compound,  which  was  detected  by  burning 
the  gas  after  it  had  passed  through  a  solution  of  a  nitrate, 
and  bubbling  the  products  of  combustion  through  distilled 
water,  in  which  a  small  amount  of  sulphuric  acid  was  subse- 
quently found.  The  total  amounts  of  sulphur  in  three  samples 
of  calcium  carbide  wi  ire,  n-.'47.  0-43,  and  074  percent. 

Iron  was  found  as  silicide  and  carbo-silicide  in  very 
variable  quantity,  depending  on  the  purity  of  the  carbon  ustd 
in  the  production  of  the  carbide. 

Phosphorus  occurred  chiefly  a-  calcium  phosphide, 
which  is  decomposed  by  water,  but  also  in  metallic-like 
spheres  containing  also  iron  and  silicon. 

Carbon  was  present  in  some  samples  as  graphite.  A 
special  search  was  made  for  diamond,  but  it  was  not  found 
in  any  samples. — J.  A.  B. 

Calcium     Carbide,    Electric    Furnaces  for    the    110-  Volt 
Circuit,  for  the  Production  of.  N.  M.  Hopkins.  J.  Amer. 

Chem.  Soc.  20,  [in].  769—778. 
For  the  laboratory  production  of  calcium  carbide,  the  author 
arranges  three  pairs  of  carbons  side  by  side,  and  connects 
them  so  as  to  form  three  arcs  in  series;  the  etui  membets 
are  then  connected,  through  12-ampere  fuses,  with  the  main 
feeders  of  the  ordinary  lighting  circuit,  a  switch,  a  variable 
resistance,  and  :m  ammeter  being  interposed,  and  a  volt- 
meter also  connected  to  the  terminal  carbons.  The  earl  ons 
are  arranged  on  two  sloping  blocks  provided  with  rough 
screw  motion,  -o  that  the\  can  be  brought  into  contact  or 
separated  again  in  the  furnace.  A  single  are  can  be  arranged 
in  a  crucible,  tor  small  fusions,  but  in  this  case  a  much 
larger  outside  resistance  will  be  needed  than  with  the  three 
series  ares. — J.  T.  1>. 
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Electric  Incandescent  Lamps;  New,  of  Nernst  and  Auer 
[von  WelsbncK].  J.  fur  Gasbeleuchtung,  41,  [15], 
237—238. 

Nernsfs  Lamp  (see Eng.  l';it.  19,424  of  189";  this  Journal, 
1898,  653)  is  based  on  the  fact  that  lime,  magnesia,  and 
certain  other  oxides,  are  comparatively  good  conductors  of 
electricity,  when  at  high  temperatures,  and  give  an  intense 
white  light,  without  fusing  or  altering  appreciablv.  At 
ordinary  temperatures,  however,  they  are  practically  non- 
conductors. Nernst  proposes  to  make  an  incandescence 
body  of  a  hollow  cylinder  of  such  substances,  to  heat  it  by 
some  auxiliary  means  to  such  a  temperature  that  it  becomes 
sufficiently  conducting,  and  then  to  raise  it  to  incandescence 
by  means  of  a  current,  preferably  alternating,  of  moderate 
intensity.  It  is  stated  that  on  using  a  thin  hollow  cylinder 
of  magnesia,  of  not  quite  1  em.  in  length,  and  a  current  of 
0* 25  ampere  and  118  volts,  an  illuminating  power  of  26 
Hefner  units  was  obtained  =  about  1  Hefner  unit  per  watt  ; 
whilst  ordinary  incandescent  lamps  require  3 — 4  watts  per 
Hefner  unit.  (1  Hefner  unit  =  0'88  English  standard 
candle.)  At  its  present  stage  the  necessity  for  the  pre- 
liminary heating  of  the  lamp  appeals  to  be  a  drawback. 

Amr's  Lamp  is  developed  on  the  principle  that  the  illu- 
minating power  of  a  glowing  body  increases  rapidly  with  its 
rise  of  temperature — approximately  as  the  fifth  power  of  its 
absolute  temperature.  A  filament  is  used,  the  basis  of  which 
is  metallic  osmium.  Osmium  occurs  associated  with  the 
Pt  metals,  and  is  obtained  from  l't  residues  as  "  osmiridium." 
<  In  heating  in  air  it  burns  to  the  volatile,  pungent  tetroxide. 
Jt  is  the  heaviest  known  body  (sp.  gr,  L'2'477)  and  also  the 
most  infusible,  resisting  temperatures  at  which  Pt  and  Ir 
volatilise.  When  heated  in  a  vacuum,  or  in  an  atmosphere 
nf  certain  reducing  gases,  a  filament  of  osmium  can  with- 
stand a  far  higher  temperature  than  one  of  carbon,  and  is 
thus  of  greater  illuminating  efficiency,  according  to  the  above 
law.  If  a  filament  of  ()s  in  a  vacuum  be  heated  by  a 
current  to  the  temperature  of  volatilisation  of  Pt,  it  gives 
an  agreeable  white  light  of  great  intensity,  and  it  ma\  be 
heated  to  far  above  this  temperature  without  melting.  The 
( Is  must  be  almost  chemically  pure,  or  it  may  contain  a 
small  proportion  of  l't,  which  renders  the  filament  more 
■elastic,  without  sensibly  affecting  its  infusibility. 

A  further  development  of  the  lamp  is  an  osmium  filament 
•coated  with  a  highly  refractory  oxide,  such  as  ThO...  As  is 
well  known,  a  l't  wire  conveying  an  intense  enough  current 
melts  when  it  attains  a  white  heat.  Auer  has  observed  that 
if  the  wire  be  coated  with  Till '.,  the  intensity  of  the  current 
may  be  raised  considerably  without  melting  the  wire,  as  the 
coating  radiates  part  of  the  energy  as  light  and  heat :  even 
when  the  Pt  core  has  melted,  the  curreut  can  be  further 
increased,  until  finally  the  Th< ).,  coating  is  ruptured  by  the 
Pt  vapours.  The  most  successful  results  are  given  with  a 
thoria  film  of  only  a  few  tenths  of  a  millimetre  in  thickness. 
The  other  rare  earths,  Cat),  Mg(  >,  &c.,  melt  or  volatilise  at 
temperatures  too  low  for  the  above  purpose.  If  the  l't  be 
replaced  by  an  alloy  of  l't  with  ( Is,  Eu,  &c,  or  by  Os  itself, 
the  filament  obtained  is  able  to  sustain  a  temperature,  and 
consequently  a  luminosity,  hitherto  unattained ;  and,  as 
long  as  the  core  is  not  melted,  it  is  practicable  to  break 
current  without  injury  to  the  filament. — H.  B. 

Natural  Gas,  Estimation  of  Hydrogen  Sulphide  in. 

P.  C.  Phillips.     J.  Amer.Chem.  Soe.  189S,  20,  [9],  678. 

See  under  XXIII.,  patje  1073. 

PATENTS. 

Gas  Producers,  Impls.  in  or  relating  to.     J.  Dvmond, 

Crediton.     Eng.  Pat.  22,066,  Sept.  25,  1897. 

RfeLATES  to  gas-producers  in  which  air  is  induced  to  flow 
into  the  fuel  within  the  gas  producing  chamber  through  the 
agency  of  one  or  more  jets  of  steam,  and  the  invention 
claimed,  consists  in  supplying  the  air,  in  a  heated  state,  to 
the  jet  or  jets  of  inducing  steam,  whereby  condensation  of 
the  hitter  is  prevented,  and  gas  of  a  more  uniform  quality  is 
obtained.  The  gas-producer  is  provided  with  a  jacket  or 
casing  arrange  J  to  form,  in  conjunction  with  the  wall  of  the 
producer,  a  chamber  or  space  that  is  in  communication, 
through  a  suitable  opening,  with   the  external   atmosphere, 


and  in  which  is  located  one  or  more  steam  ejector  nozzles 
and  one  or  more  air  induction  pipes  for  conveying  a  mixed 
current  or  currents  of  air  and  steam  to  the  interior  of  the 
gas-producer.  The  air  is  drawn  in  from  the  atmosphere, 
and  flows  on  in  contact  with  the  walls  of  the  heated 
producer  chamber  before  reaching  the  steam  nozzle  or 
nozzles. — K.  S. 

Fuel,  An  Improved.  J.  Hopwood,  Wrexham,  and 
C.  Cummins,  Dubliu.  Eng.  Pat.  27,360,  Nov.  22,  1897. 
Tin:  fuel  is  made  of  a  mixture  of  80  per  cent,  of  a  base, 
such  as  peat,  coal-dust  or  sawdust,  6  per  cent,  of  astatki 
oil  or  crude  petroleum,  1  per  cent,  of  lime,  and  13  per  cent, 
of  a  mixture,  prepared  while  heating,  of  alum  and  linseed 
oil. — R.  S. 

Coke,  Impts.  in  the  Manufacture  of,  and  in  Apparatus 
therefor.  .1.  Mowing,  Tilbury.  Eng.  Pat.  27,869 
Nov.  26,  1897. 

To  allow  an  iron  or  steel  retort  to  be  nsed  for  coking,  it  is 
heated  by  radiation  instead  of  by  direct  contact  with  the 
furnace  gases.  The  construction  is  thus  claimed:  "A 
coke  oven  wherein  a  vertical  retort  of  iron  or  steel  is 
surrounded  by  a  chamber  or  muffle,  the  wall  forming  which, 
is  in  turn  surrounded  by  a  shallow  flue  of  uniform  width 
at  till  points,  and  having  a  throat  or  throats  through  which 
the  furnace  gases  enter  the  said  Hue,  the  area  or  united 
sectional  areas  of  the  said  throat  or  throats  measured  at  ri<*ht 
angle-  to  Ihe  direction  of  flow  of  the  gases  being  the  same 
or  substantially  the  same  as  the  sectional  area  of  the  flue 
around  the  retort  measured  in  the  same  manner."  The 
invention  further  consists  "  in  the  manufacture  of  coke 
in  the  manner  described  in  Eng.  Pat.  207"l,  1897,"  "con- 
veying the  products  of  distillation  which  escape  from  the 
retort  during  the  coking  operation  into  a  closed  condenser, 
which  is  preferably  one  of  the  bunkers  in  which  coal  for 
future  treatment  is  stored." — R.  S. 

Candles,     Manufacture 

of;     Impts.     in     the. 

.V    A.    Alexanderson, 

Stockholm.    Eng.  Pat. 

7671,  March  30,  1898. 
In  this  invention,  which 
lias  reference  to  self- 
extingnishing  candles, 
that  portion,  b,  of  the 
wick,  a,  which  has 
been  rendered  self- 
extinguishing,  is  sur- 
rounded with  a  cavity, 
c,  in  which  the  fluid 
stearin  or  other  illu- 
minant  which  cannot  be 
absorbed  by  the  wick, 
is  collected,  instead  of 
running  over  the  edge 
of  the  candle,  as  usually 
happens.—! '.  A.  M. 

Washing  and  Scrubbing 

Gas,  Impts.  in  Ap- 
paratus for.  Kirkham, 
Hulett,  "and  Chandler, 
Ltd.,  and  S.  Hersey, 
Bridge  Street,  West- 
minster. Eng.  Pat. 
25,019,  Oct.  28,  1897. 

A  w-  \siiErt-sCRVBBER  of  the  ordinary  kind  is  used,  but  it 
is  so  arranged  that  one  or  more  of  the  bays  is  by-passed 
by  the  washing  water,  and  these  bays  contain  a  number  of 
communicating  tubes,  through  which  the  water  for  washing 
the  gas  is  passed  before  entering  the  inlet  to  the  apparatus, 
thus  cooling  the  gas  and  becoming  itself  warmed.  By- 
cooling  the  gas,  the  elimination  of  ammonia  is  facilitated  • 
also  by  using  warm  water  in  the  bay  in  which  the  last 
washing  of  the  gas  takes  place,  the  deposit  of  naphthalene 
is  diminished. — R.  S. 
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ering  the  Sides    or   Wails  of  Gas    Reservoirs,  Pipe 

Conduits,  and  the  like    Gas-liyht ;  Process  for.      Iv.  E. 
tlial  and  J.   BiUwOler,  Berlin.     Bng.  Pat  10,043, 

July  22,  1898. 
A  -i  inFiLK  inet.-illic  salt,  such  as  ferric  chloride,  i-  dissolved 
in  alcohol,  and  the  Bides  of  gas  reservoirs,  gas  pipes,  and 
the  like,  are  impregnated  with  'lie  solution.  The  alcohol 
evaporates  and  li  aves  the  salt  in  a  finely-divided  Btate  iii  the 
pop-  of  the  material  to  be  made  gas-tight,  in  which  con- 
dition the  salt  i-  acted  upon  by  the  ammonia  and  lmlrogen 
sulphide  contained  in  the  gas,  so  as  to  form  products  of 
increased  hulk,  namely,  in  this  case,  iron  sulphide  and 
ammonium  chloride.  The  alcoholic  solution  of  ferric 
chloride  may  be  mixed  with  tar,  and  the  mixture  employed 
a-  described.  "  It'  the  tightening  effect  is  to  he  hrought 
ahout  quickly,  the  gas  re-  irvoirs,  pipe  conduits,  or  the  like, 
preparer!  with  the  impregnating  body,  are  charged,  pre- 
viondy  to  heing  used,  with  a  mixture  of  ammonia  and 
hydrogen  sulphide, and  kept  for  someday-  under  pressure." 

Iiunstu   Burners,  Impts.  relating  to.     II.  S.  Bishop  and 
I     Salmon,  Erith.     Eng.  Pat.  21,790,  Sept.  23,  IS   I 

Tin:  invention  consists  of  a  group  of  gas  nipples,  mounted 
on  a  common  reservoir,  and  each  sapporting  a  Bunsen  tube, 
delivering  the  gas  into  an  upper  combustion  chamber 
common  to  all,  tin-  upper  chamber  being  separated  from 
tin-  tubes  by  insulati  >n  man  rial,  to  diminish  the  condui 
of  heat  down  to  the  tubes  tl  When  required  for 

lighting,  the  burner  is  surmount,  d  l.v  a  mantle  of  tin-  usual 
character,  supported  by  a  spring  to  reduce  vibration. — C.  >. 

Oai  for  Motive  Power,  Illuminating,  Seating,  and  other 
Purposes  ,-  Impts.  in  and  relating  to  tl"   Gen*  ration  <>J'. 
!•'.  s.  D.  Scott,  Clements  Lane,  and  T.  Hawkins,  Harking 
Boad.     Eng.  Pat  21,888,  Sept  28,  1897. 
Tm  generating  vessel  is  provided   with   a  perforated  false 
bottom,  upon  which  iron   shavings,  borings  or  turnings,  or 
zinc,  are  placed.     A  horizontal  plate  entirely  separates  the 
vessel  into  two  parts,  tie-  waste   liquor  from  beneath  the 
false-  bottom  heing  forced  into  tin-  upper  chamber  tin 
a  common  ,  \u  overhead  supply  tank  has  three 

compartments,  or  there  may  be  three  separate  reservoirs, 
which  are  charged  with  water  and  glycerin,  sulphuric  arid 
and  potassium  bichromate,  and  "  benzoline  "  or  petroleum 
spirit  respectively.  These  liquids  are  led,  in  the  proportion 
de-ired.  through  transparent  drip  chambers  and  a  pipe 
coiled  in  the  upper  part  of  itor,  to  a   distributing 

ni   the   lower  part.      111.    generated  gas  passes  out 
through  a  condenser,  and  may  l.e  employed  for  am  suitable 
purpose,  f"t  exampli  .  in  a  pis  engine,    in  this  latter 
carbon  and  zinc  plates  ma]  be   immersed  in  the  exhausted 
liipior  in  the  upper  part  of  the  generator,  to  produce  a 

Current  to  obtain  th  ■  spaik  for  tiring  the  gas.  — K.  s. 

Combustible  Gases,  Tmptt.  in   Compound  Bodies  or  Sub- 
stances for  Producing  Automatic  IgniHonof,    L.Pierron, 
Brussels.     Eng.  Pat.  15,4 H,  March  9,  1898.    (Internal, 
Convention.) 
Tm  inventor  claims  the  combination  of  compound  bodies 
with  platinum,  or  of  some  metal  of  the  same 

group,    a-    ilie     •■  igniting    Ole Ut  "    with  a    ''  -uppnrting 

listing  of    infusible,    non-volatile,    inn' 
inert  -uh-t.me.  -  unalterable  in  air — such  as  the  pure  oxides 
of  "  silieium."  zirconium,  titanium,  tungsten,  molybdenum, 
tantalum,    vanadium,   aluminium,  iron,  manganese,  ,x;c. — 

employed  in  a  porous  or  finely  divided  slate,  with  tlie  object 
of  preventing  the  igniting  .lenient  from  agglomeration. 
The  finished  preparation  may  take  the  form  of  a  powder, 
by  simple  admixture  and  calcination;  a  paste,  by  incor- 
poration with  some  agglntinanl  material  ;  a  liquid,  by  solu- 
tion; or  a  tissue  or  thread,  by  imbibition  or  eoating.—  I 

Gas  /mm  tin  Combination  of  tiu  Products  of  Combustion, 
Exhaust  Steam,  and  it  certain  amount  <>/'  Atmospheric 
Air,  and  returning  the  tasm  to  tin  Firebox  for  the  further 
Support  and  tht   /  I     nbustion  therein;  Impts. 

in  Method  of  and  Apparatus  I'm  Forming,  D,  Clegg, 
Philadelphia  (Pa.),  U.8  \.  Bng.  Pat.  13,855,  June  11. 
1898. 


Tiik  principal  features  id'  this  invention  con-ist  in  tin 
division  of  the  smoke  box  of  a  boiler  into  three  compart- 
ments by  vertical  partitions,  the  central  one  containing  the 
waste-steam  pipe,  lateral  branches  of  which,  with  downward- 
nozzles,  cause  tbe  current  of  the  products  of  combustion 
ascending  in  the  central  compartment  to  be  returned  to  the 
fircb:,*  dm  the  outside  compartments  and  a  conduit  into 
which  the  latter  debouch  underneath.  At  the  same  time 
air  is  drawn  in  through  aperture-  in  the  front  of  the 
smoke  stack,  and  also  through  louvres  in  the  exterior 
compartments,  and  is  mixed  with  the  gases  and  steam.  In 
-.•  of  locomotives  this  indraught  is  effected  by  the 
forward  motion  of  the  engine,  hut  in  stationary  engines 
fan  is  required. 

It  i-  stated  that.  b\  the  aid  of  a  deflector  plate  and  baffle 
plates  in  the  upper  portion  of  the  smoke  staek,  "  a  com- 
pound action  takes  place,  in  which  the  exhaust  steam  and 
certain  portions  of  the  products  of  combustion,  as  well  us 
the  inflowing  air,  are  united,  whilst  the  inert  and  non-COm- 
bustible  gases  are  cause. 1  to  pa--  upward,  and  are  expelled" 
through  the  mouth  of  the  stack. — I 

Production  of  Combustible  Gases  by  Means  of  Gas  Gene- 
rators, Impts.  ill  the.  L.  Mond,  Regcut's  Park.  ling, 
l'at.  17,001,  Aug.  0,  !-    ■ 

Tiik  invention  claimed,  consists  in  adding  "a  certain 
quantity  of  gases  containing  carbon  dioxide  to  the  air. 
more  or  less  charged  with  water  vapour  at  ordinary    or  at 

a  i lerate  temperature,  a-  generally  used  tor  the  gasifica- 
tion of  coal  in  gas  generator-,  so  a-  to  obtain  from  a  given- 
quantity  of  coal  a  larger  yield  of  combustihle  gases,  and  to 
maintain  the  gas  generator  at  a  suitable  temperature." 

— B.  s. 

Incandescent  Gas  Lighting  [bu  Water-  and  rroducer- 
Gas~\,  Impts.  in  Gas  Burners  suitable  for  Use  in,  and 
for  other  Purposes.  .1.  Dymond,  Credit  on.  Eng.  Pat. 
22,065,  Sept.  25,  1897. 

I'm  first  claim  is:  ''A  gas-burner  so  constructed  that 
ordinary  producer-  or  water-gas  can,  without  enrichment 
by  hydrocarbons,  be  burnt,  in  connection  with  a  mantle  or 
its  equivalent,  for  incandescence  gas  lighting,  i-  set  forth." 
It  is  -t  ne.l  that  the  ordinary  burners  cannot  be  used  with 
water-gas  or  producer  gas,  becan  -  sectional  area 

of  their  gas-inlet  nozzle-  is  too  small,  their  air-inlet-  admit 
an  iii-utfi -ietit  amount  of  air.  and    the   air-inlet-  are   placed 

below  the  gas-inlet  nozzles,  five  form-  of  tin-  improved 
burner  arc  illustrated,  in  which  relatively  wide  gas  nozzles 
an-  used  (about  ^',T  in.  diamet.  (,  and  about  twice  as 
much  air  is  admitted  a-  in  the  ordinary  burner-,  the  burners 
consisting  essentially  of  ■■  a  vertical  tube  made  in  parts 
arranged   one  above   the    other,  with   an  (annular)  sir-way 

between  their  adjacent   end-,  and  a  gas-exit   nnz/.le  or 

orifice  arranged  to  admit  ga-  to  the  lower  part   of    the  tubi- 
;-.t  a  point  below  the  Raid  air-way."       The  air-ways   mav  be 
surrounded  by  concentrically  arranged    shields.     There 
four  claims. — H.  11. 

Incandt  t»  nt  Mantles  for  Lighting,  Impts.  in  and  relating' 

t„.      A.    Martini.    Berlin.     Eng.    l'at.    26,202,    Nov.    10, 

Tiikkk   i-   claimed  "the  production  and  use  of  an  incaiides- 

eeut  mantle  impregnate  1  in  a  solution  of  thorium  nitrate  in 
a  .|iiantit.\  I.—  than  97}  per  cent.,  and  -mall  quantities  of 
any  one  of  the  rare  earth-  in  combination  with  any  one  or 
more  of  eoinpouii.l-  of  potassium,  -odium,  lithium,  rubi- 
dium, ea-siuni.  and  tin  .  .  .  ."  The  salts  may  all  be  dis- 
solved together,  the  fabric  impregnated  a-  usual,  and  then 

burnt  off,  a  suitable  mixture  for  this  pr ■--  being   l — 2| 

per  cent,  of  cerium  nitrate,  1  \  —  a  of  potassium  nitrate,  am! 
«j5 — 97',  of  thorium  nitrate.  According  to  another  modifi- 
cation, the  fabric  mav  he  impregnated  with  a  solution  i 
.17  parts  of  thorium  nitrate  plus  -.  parts  of  KNO„  and 
then  burnt  off,  and  the  in. .mi.'  next  dipped  into  .'Hum 
nitrate  solution  and  dried.     Instead  oi  is  solution 

..I  cerium  nitrate,  it  i-  preferable  to  use  a  solution  of  caout- 
chouc, gutta-percha,  and  wax  (in  chloroform,  ether,  benzi 
or  suitable  solvent),  to  which  cerium   nitrate,  mixed  with 
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alcohol,  has  heen  added.  When  tin  is  to  be  used,  a  high 
percentage  is  to  be  avoided  ;  "  if  the  percentage  amounts  to 
more  than  20  of  the  total  weight,  the  mantle  becomes  unfit 
for  use."  Instead  of  the  impregnation  process,  Chardonnet's 
collodion  process  may  he  used.     There  are  six  claims. 

— H.B. 

Incandescence  Gas  Burners,  Impts.  in.     J.  Imray,  London. 
From  O.  Kern,  Paris.     Eng.  Pat.  '26,064,  Nov.  9,  1897. 

An  improvement  on  Eng.  Pat.  294  of  1897  (this  Journal, 
1898,  566),  in  which  a  burner-tube  was  described,  consisting 
of  two  truncated  cones  forming  a  tube  with  a  constricted 
part  about  the  middle  point  of  its  height.  According  to  the 
present  specification,  the  burner  tup  which  surmounts  the 
above-mentioned  tube  comprises  a  taper  casing,  which  has 
a  mean  diameter  about  twice  that  of  the  upper  month  of 
the  tube,  and  a  height  of  about  three-fourths  of  the  total 
height  of  tile  tube.  Within  the  easing  is  a  taper  shell  of 
thin  metal,  perforated  with  narrow,  approximately  vertical 
slits,  and  having  at  its  top  a  diameter  about  equal  to  that 
of  the  upper  mouth  of  the  tube.  ( hi  the  top  of  the  shell  is 
a  metal  boss,  carrying  a  horizontal  disc,  notched  so  as  to 
resemble  a  toothed  wheel,  the  teeth  nearly  extending  across 
the  annular  space  between  the  head  of  the  boss  and  the 
mouth  of  the  taper  casing.  The  taper  of  the  casing  and 
shell  may  be  varied.  The  gas  burns  above  the  notched 
disc.     The  burner  arranged  as  described,  is  claimed. 

— H.  B. 

Incandescent  Gas  Lights,  Impts.  in  Inverted  Regenerative. 

H.    A.    Kent,   Bounds    Green,    N.      Eng.   Pat.   20,823, 

Sept  10,  1897. 
Ax  improvement  on  Eng.  Pat.  3667  of  1897  (this  Journal, 
1898,  37),  showing  a  form  of  lamp  resembling  the 
"  W'euham  "  gas  lamp.  The  gas-supply  pipe  passes  down 
the  centre  of  the  upper  part  of  the  lamp,  up  which  the  hot 
products  of  combustion  are  flowing  ;  it  then  bends  off  to  the 
side,  to  a  nozzle  having  an  adjacent  air  inlet.  The  stream 
of  gas  and  air  passes  from  this  point,  through  a  short  tube, 
to  a  central  inverted  burner,  ami  burns  within  an  inverted 
incandescence  mantle.  A  hemispherical  or  other  suitable 
globe  surrounds  the  mantle.  There  are  three  claims,  the 
second  being  "  the  production  of  an  incandescent  gas  light 
or  burner,  having  no  side  tubes,  for  giving  a  down  light 
five  from  shadows." — H.  B. 

Incandescent  Oil  Lamps,  Impts.  in  and  relating  to.  P.  J. 
„  Fitzgerald,   Boston,  U.S.A.     Eng.  Pat.  G316,   March  15, 

1898. 
The  object  of  the  invention  is  to  provide  a  lamp  which,  when 
the  mantle  gets  destroyed,  is  capable  of  giving  a  luminous 
flame  by  means  of  an  auxiliary  device.  The  lamp  com- 
prises (i)  a  vaporising  burner,  in  which  the  liquid  hydro- 
carbon is  vaporised,  and  from  which  the  bulk  of  the  vapours 
produced,  can  be  directed  into  the  incandescent  burner  whilst 
a  small  quantity  is  allowed  to  burn  on  the  vaporiser  in 
order  to  maintain  the  requisite  heat ;  by  means  of  a  needle- 
valve  the  whole  of  the  combustible  vapours  produced  can  be 
caused  to  burn  on  this  burner  with  a  luminous  flame,  in  the 
event  of  the  incandescent  burner  becoming  inoperative  ;  (2) 
an  incandescent  burner  of  the  Bunsen  type,  in  which  the 
vapours  mentioned,  burn  beneath  a  mantle  as  usual.  When 
starting  the  burner,  the  vaporising  burner  receives  a  pre- 
liminary heating  by  igniting  some  spirit  in  a  cup  attached 
to  the  lower  part  of  the  apparatus.  A  vaporising  burner  of 
"  the  plate  type  "  is  illustrated  and  "  is  preferred  by  the 
inventor  to  other  forms  ;  but  he  does  not  confine  himself 
to  such  type,  as  'any  character  of  burner  which  furnishes 
an  illuminating  flame  and  provides  the  heat  for  the  proper 
vaporisation  of  the  liquid  hydrocarbon  will  answer  his 
purpose."  A  burner  combining  such  a  vaporising  burner 
and  an  incandescent  burner  is  claimed. — H.  B. 

Incandescent  Oil  Lamps,  Impts.  in.  J.  and  II.  Hersey, 
Wood  Green,  London,  N.  Eng.  Pat.  13,126,  June  11, 
1898. 
The  lamp  claimed  by  the  patentees  is  a  circular-wick  lamp, 
surmounted  by  a  simple  spreader  carried  by  a  central 
spindle,  the  wick-tule  bjing  surrounded  by  a  conical  collar 


and  a  metal  casing ;  the  casing  and  gallery,  of  the  usual 
j    type,  are  perforated  to  admit  the  air  supplies,  of  which  one 
passes  centrally  up  to  the  interior  of  the  mantle,  and  two 
pass  to  the  outside  of  the  mantle. — H.  B. 

Petroleum  Burner,  adaptable  both  for  Blue  Flame  and 
Illuminating  Flame;  An  Improved.  M.  Graetz,  Berlin. 
Eng.  Pat.  26,683,  Nov.  15,  1897. 

The  claim  put  forward  in  this  specification  is  for  "  a 
petroleum-burner,  characterised  by  the  interior  of  the  wick 
tube,  being  provided  with  a  body  to  prevent  an  excessive 
inlet  of  air  to  the  inner  side  of  the  wick,  whereby  a  free 
burning  of  the  flame  on  the  inner  surface  of  the  wick  can 
take  place,  in  combination  with  a  sieve-like  disc  arranged 
on  the  outer  side  of  the  wick  "  under  a  cap,  "  said  disc 
!  retarding  the  air  entering  from  the  outside,  in  such  a 
manner  that  the  said  air  currents  reach  the  wick  with 
no  excessive  speed  and  without  being  especially  directed 
to  the  said  wick,  whereby  a  bright  flame  is  also  produced 
on  the  outer  side  or  edge  of  the  wick." — C.  S. 

Liquid  Hydrocarbon  Lamps  producing  the  Bunsen  Flame 
for  Heating  and  Lighting  Purposes,  Impts.  in.  F.  E. 
Suddard,  St.  Cloud,  France.  Eng.  Pat.  23,661,  Oct.  14,, 
1897. 
The  heating  flame  is  produced  by  igniting  the  vapour, 
given  off  from  the  interior  surface  of  a  hollow  column  of 
wick,  at  a  point  low  down  in  the  column,  the  said  flame 
being  fed  by  an  adjustable  central  current  of  air,  and  pre- 
vented from  ascending  above  the  wick  by  a  metal  disc 
surmounting  the  column.  A  transverse  partition  below 
the  flame  contains  a  central  aperture,  covered  by  gauze  and 
limiting  the  base  of  the  flame  so  that  "  there  arises  between 
the  flame  and  the  wick  an  annular  space  which  prevents 
the  charring  of  the  wick,  the  overheating  of  the  vapour 
sustaining  the  Bunsen  flame,  and  the  wasteful  consumption 
by  the  flame  of  much  combustible."  The  vapour  driven  off 
from  the  outer  surface  of  the  wick  by  the  heat  of  the  flame 
becomes  mixed  with  air  in  the  enclosing  cylinder,  at  the 
top  of  which  is  mounted  a  mantle  of  the  usual  kind  for 
incandescent  lighting.— C.  S. 

Carbide  of  Calcium,  and  Apparatus  therefor  ;  Impts.  in  the 
Process  for  the  Manufacture  of.  [Briquettes.]  Gr. 
Bower,  St.  Neots.  From  J.  E.  Hewes,  Philadelphia, 
U.S.A.  Eng.  Pat.  1895,  a.  Jan.  25,  1898. 

The  materials  required  for  the  production  of  calcium  carbide 
are  mixed  with  suitable  binding  agents — such  as  sugar, 
asphalt,  molasses,  tar,  pitch,  or  an  equivalent  carbonaceous 
material — in  the  required  proportions,  and  are  then  moulded 
into  briquettes,  pastilles,  or  cakes,  which  facilitate  the  escape 
of  gas,  and  prevent  the  driving  off  of  particles  of  one  or 
more  of  the  ingredients  when  they  are  subjected  to  the  action, 
of  the  electric  arc. — G.  H.  B. 

Electrical  Furnaces  specially  applicable  for  the  Production 
of  Calcium  Carbide,  Impts.  in  and  relating  to.  G.  W.  B. 
Crees,  W.  L.  Durban,  and  J.  Gore,  Trowbridge.  Eng. 
Pat.  26,880,  Xov.  17,  1897. 

In  the  improved  electrical  furnace  the  two  opposite  sides 
or  ends,  which  are  mounted  on  screwed  rods,  contain,  or 
themselves  constitute,  the  1wo  opposite  electrodes,  and  their 
distance  apart  can  be  regulated  by  a  hand-wheel  or  equiva- 
lent means. — G.  H.  B. 

Aceti/lene  Gas,  Impts.  in  Means  for  Using  Calcium  Carbide, 
for  the  purpose  of  Generating.  G.  Dillberg,  Sydney, 
N.S.W.     Eng.  Pat.  15,214,  July  II,  1898. 

Calcium  carbide  is  placed  in  an  envelope  of  porous 
material,  such  as  canvas,  and  the  envelope  is  wholly 
immersed  in  water  ;  or  a  porous  division  is  placed  above  the 
carbide  in  a  vessel  containing  water.  The  object  of  the 
porous  material  is  to  retain  the  film  with  which  the  bubbles 
of  gas  as  generated  are  coated.  The  gas  is  said  to  be 
purified  thereby,  and  the  life  of  burners  consuming  it 
considerably  prolonged. — J.  A.  B. 
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on  the  walls  of  which  phosphoric  acid  settles  out  from  the 
products  of  combustion,  which  pass  through  the  chimney. 
The  compartments  nbove  these  are  packed  with  an 
rbent  impregnated  with  a  basic  material,  such  as  potas- 
sium carbonate,  which  neutralise-  any  aciils  in  the  products 
nf  combust  bed  sieve  i-  place.1  at  the  top 

;.  ct  further  fonilensatinii  and  retain  particles  of  carbon. 

—J.  A.B. 

Acetylene  Gas,  Impts.in  or  ninthly  tn  the  Production  of. 
W.  \V.  Strode  and  G.  II.  White,  both  of  London.  En'::. 
Pat  11,161,  Mai   16,  1898. 

w  kiia  iii  a  eloseil  vessel  on  the  top  of  which  is  a  hopper 
for  carbide,  is  maintained  at  a  constant  level.  The  carbide 
is  admitted  through  a  valve,  which  may  be  closed  when  the 
external  hopp.r  is  l.eing  re-charged  to  a  second  hopper 
within  the  vessel.  The  lower  end  of  this  hopper  forms  a 
shoot  which  cinhouch.  s  within  a  rotary  conical  chamber, 
which  revolves  on  a  spindle  driven  by  a  water-wheel  within 
the  vessel.  The  carbide  drops  from  the  conical  chamber 
into  the  wat.r.  The  water  used  for  driving  the  wheel 
enishee  that  in  the  vessel,  which  is  provided  with  an 
overflow  pipe  to  prevent  the  level  rising  above  the  normal. 

—J.  A     B. 

[celt/lent  Gas,  Impts.  in  Apparatus  employed  m  las 
Manufacture  of.  0.  V.  Sigurdsson,  Hammersmith. 
Eng.  Pat.  28,351,  Oct.  11,1 

A  iimii-i:i!  containing  carbide  in  powder  is  placed  on  the 
bell  of  a  generating  chamber,  with  which  it  communicates 
by  a  feeding  i ■hatnber  provided  with  a  valve  ot  such  con- 
struction that  when  it  is  -lightly  open  to  th.-  generating 
chamber  il  is  also  "pen  to  the  carbide  hopper,  lie  t 
-  operated  through  ■  lever  and  stud  according  to  the 
movements  of  the  bell  of  the  generating  chamber.  The 
generating  chamber  contains  water,  and  has  a  0O4 
l.i.tt  .in.  and  a  device  (bi  (lushing  out  the  residue  which 
-  thereupon. — .1.  A.  11. 

[eel       •   Lamps ,  Iinj/ts.  in.    T.  Holliday,  Huddersneld. 

lug.  I'at.  L-i       D, 0       81, 

\  ki  in  ri  \r»  cage  which  retains  nndecompoaed  carbide, 
but  allows  lime  to  pass  through  it.  is  placed  below  a  water- 
holder,  from  which  water  can  pa-s  through  a  valve  which 

-tuiiied  from  the    exterior   to   the   carbide   in    the 
The  feed  of  wat.r  i-  further  controlled   by  a  cotton  con- 
ductor, which  condm  -r  from  the  valve  to  the 
carbide  in  small                   'ban  a  drop  at  a  time.     Between 
the  cage  and   th.-   water-holder  i-  a    gas-container,  into 

which  the  gas  panes  as  generated,  and  from  whence  it 
proceeds  t"  the  adjacent  burner.  This  chamber  i«  provided 
with  a  safety-valve  for  relieving  excessive  pressure.  The 
lamp  is  intended  for  nse  on  vehicles,  the  jolting  of  which 
will  detach  the  lime  from  the  und.  composed  carbide. 

—J.  A.  a 

/        -.   in   and  connected  teifk  Apparatus 
f'.<r  th*    G  lion  and   Combustion  of.     J.  A.  Agerofl 

,n-l  I.  P,  Wirth,  1  ih  of  1'aris.  I  _.  Pat.  - 
i  let.  'J.  l- 
I  in  generating  apparatus  consist*  of  a  water-tank  with 
conical  ba»>-  and  a  cock  for  the  removal  of  sludge,  also  a 
small  bell  gasholder  ami  a  carbide  distributer  placed  side 
In  ride  on  the  top  of  the  tank.  The  carbide  distributee 
comprises   a  cloi  '    which    is   filled   with   carbide 

through  an  opening,  which  is  Ihi  d     \  a  screw  plug, 

and  a  feeding  .one,  the  mouth  of  which  i-  opened  or .  l< 

irding  to  the  movements  ..t  the  gasholder  through  the 
medium  of  suitable  Ii  I         ched  to   the  bell 

.-f  the  gasholder.     The    carbide  falls   from   the   cone   when 
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the  mouth  of  the  latter  is  open  into  the  water  in  the  tank, 
and  the  gas  evolved  passes  into  the  adjacent  gasholder,  and 
thence  to  the  burners.  Modifications  of  the  carbide-dis- 
tributing device  are  described.  Burners  in  which  a  supply 
of  oxygen  or  ozone  is  delivered  a  little  distance  below  the 
acetylene  flame  and  mixes  with  the  air  round  the  flame,  are 
described  in  several  forms.  They  are  stated  to  afford  more 
complete  combustion  of  the  gas  and  to  give  a  more  brilliant 
flame  than  occurs  in  air.  A  pressure-regulator,  consisting 
of  a  chamber  into  which  the  gas  enters,  the  base  of  which 
is  thereby  pushed  downwards  to  an  extent  depending  on 
the  pressure  of  the  gas,  and,  by  means  of  a  rod,  controls 
the  tap  on  the  iulet  pipe,  is  also  described. — J.  A.  B. 


III.-DESTKUCTIVE  DISTILLATION, 
TAE  PKODUCTS.  Etc. 

Petroleum  Industry,  The  Russian.  P.  Stevens. 
Bd.  of  Trade  J.,  Sept.  L898,  271—280. 
lit  the  I/sky  oilfield  25  wells  are  in  operation,  10  are  being 
drilled,  and  8  are  under  repair.  About  250  men  are 
employed,  and  the  total  output  is  between  G25,000  and 
750,000  barrels  per  annum.  Two  qualities  of  crude  oil  are 
produced,  the  specific  gravity  being  0-910  and  0-960  re- 
spectively ;  and  the  refining  is  carried  on  at  Novorossisk, 
the  products  being  "  kerosene,  benzine,  andmazut."  Owing 
to  the  high  density  of  the  crude  oil  and  the  difficulty  of 
freeing  it  from  the  accompanying  water,  this  field  is  not 
likely  to  become  very  remunerative,  unless  petroleum  rise- 
very  considerably  in  price. 

The  Grosni  field  is  only  imperfectly  developed,  on  account 
of  the  high  royalties  demanded  for  the  right  of  exploitation, 
and  only  12  wells  were  in  work,  more  or  less  irregularly, 
in  1897,  the  aggregate  output  being  about  4,380,000  barrels 
during  the  year.  Twenty-four  new  wells  were  being  drilled. 
At  present  there  are  four  pipe-lines  (two  5-in.  and  two  8-in. 
pipes')  leading  to  the  railway  (.eight  miles  away),  and 
capable  of  forwarding  60,000  barrels  per  diem. 

The  most  important  consideration,  however,  affecting  the 
utilisation  of  Grosni  crude  oil  is  the  high  proportion  of 
petroleum  spirit  to  burning  oil,  and  the  extreme  viscosit3-  of 
the  residuum,  so  that  when  distilled  for  buruing  oil  the 
remainder  is  too  thick  to  run  through  a  pipe-line,  and  is  also 
ill  adapted  for  fuel.  To  combat  this  defect  only  10  to 
15  per  cent,  of  the  petroleum  spirit  and  burning  oil  are 
removed,  the  residuum  then  having  a  density  of  0-915  and 
a  flashing  point  of  60° — 80°  C,  and  being  nearly  equal  to 
Baku  residuum  as  fuel.  This  treatment  increases  the  cost, 
and  since  the  burning  oil,  though  of  good  quality  when 
fresh,  quickly  deteriorated  on  storage,  the  output  of  the 
Grosni  field  will  be  limited  to  supplying  fuel  for  home 
consumption. 

At  the  Baku  oil  region  there  were,  on  Jan.  1,  1898,  the 
following  wells  of  all  descriptions  :— 517  at  Balakhany ; 
631  at  Sabounchi ;   171  at  Romany  ;  and  73  at  Bibi-Eibat. 

Sixty-three  firms  were  engaged  in  1897,  in  the  manufac- 
ture of  burning  oil,  the  aggregate  output  being  455,000,000 
galls.,  of  which  about  320,000,000  galls,  were  produced  in 
11  refineries.  Owing  to  the  unprofitable  rates  for  refined 
as  compared  with  crude  oil,  the  number  of  refiners  has  now 
decreased. 

The  total  production  of  crude  oil  in  1897  was  55,375,000 
barrels,  the  great  bulk  of  which  was  obtained  from  the 
670  pumping  wells  in  operation.  The  shipments  amounted 
to,  buruing  oil  ("kerosene  "),  11,287,500  barrels  ;  lubricating 
oil,  1,137,500  barrels;  residuum,  27,712,500  barrels;  crude 
nil,  2,962,500  barrels  ;  total,  43,100,000  barrels.  The  large 
increase  in  production  is  mainly  due  to  the  "  increasing 
demand  and  better  prices  paid  for  the  raw  material,'*  but 
the  heavy  stocks  now  held,  rather  foreshadow  a  decline  in  the 
value  of  crude  oil. 

Storage  receptacles  in  the  Baku  oilfields  number  861, 
■with  a  "total  capacity  of  1,086,087  barrels  ;  and  the  re- 
fineries possess  1,588  reservoirs,  capable  of  accommodating 
3,171,027  barrels.  The  carrying  capacity  of  the  23  pipe 
lines  is  about  60,000,000  barrels  per  annum. — C.  S. 


Petroleum,  Refining  with  Silicate  of  Soda.      J.  R.  Michler, 

Eng.  aud  Mining  J.  1898,  66,  [12],  338. 
The  use  of  the  so-called  chloro-chromic  acid  in  place  of 
66  per  cent,  sulphuric  acid,  as  is  recommended  by  A.M. 
Villon  for  refining  the  distillates  of  the  heavy  oiis  (spindle- 
to  cylinder  oils),  is  stated  to  give  indifferent  results.  On 
neutralising  the  oils,  after  treatment  with  acid,  by  caustic 
soda  or  carbonate  of  soda,  it  has  been  frequently  noticed  that 
they  will  either  clarify  badly  or  else  not  at  all.  The  author 
recommends  the  use  of  silicate  of  soda  (water  glass),  either 
alone  or  in  conjunction  with  sodium  hydrate  or  carbonate, 
and  states  that  the  advantages  of  this  method  are  as 
follows: — A  smaller  percentage  of  sulphuric  acid  maybe 
used  for  heavy  oils  ;  although  dark  oils  are  obtained  thereby, 
the  "  decolorising  "  property  of  the  separated  silicic  acid  soon 
changes  them  into  pale  oils.  The  emulsion  deposits  quicklv, 
this  being  effected  by  the  silicic  acid  in  the  act  of  settling 
down. — A.  S. 

Petroleum,  Inclusion   in  Quartz   Crystals.     C.   L.   Reese. 
J.  Amer.  Chem.  Soc.  20,  [10],  795 — 797. 

Photographs  are  given  of  two  quartz  crystals  from 
(iuntersville,  Mar-hail  Co.,  Alabama,  with  cavities  con- 
taining globules  which  show  the  yellow-green  fluorescence 
of  petroleum.  The  largest  globule  measures  23  mm. 
(longest  diameter)  by  1-8  mm.  (shortest  diameter),  and 
is  about  1  mm.  thick.  The  cavities  are  for  the  most  part 
triangular,  with  sides  and  edges  parallel  to  the  rhombohedral 
faces  of  the  crystal.  Some  smaller  crystals  from  the  same 
source  were  crushed  in  filter-paper,  which  then  showed 
grease  spots,  smelt  of  petroleum,  and  burned  with  a  smoky- 
flame —J.  T.  D. 

Gas  Oil,  Phenol  and  Cresol,  Pyroqenctie  Decomposition  of. 
E.  Miiller.  J.  Pratt  Chem.  1898,  58,  [13,  14,  and  15], 
1-50. 

After  reviewing  in  detail  the  researches  of  Watson  Smith. 
Lewes,  Kramers,  Hofmann,  and  others,  on  the  chemical 
changes  taking  place  in  subjecting  gas  oil,  phenol  and 
cresol,  to  a  prolonged  red  heat,  the  author  describes  his 
own  experiments,  which  were  carried  out  with  the  object 
of  ascertaining  whether  corresponding  results  are  obtained 
when  phenol  is  gasified  per  se  without  the  simultaneous 
presence  of  higher  aliphatic  hydrocarbons.  The  gas  oil 
used  was  a  sample  of  lignite  tar  oil  from  which  the  greater 
part  of  the  phenol  had  been  extracted  in  the  works  from 
which  it  was  procured.  The  remainder  was  removed  by 
the  author,  after  which  the  oil  had  a  density  of  0-881  at 
17  •'.  C,  and  a  viscosity  of  1-68  at  20' C.  (Engler).  It 
had  a  dark  reddish-brown  colour,  and  gave  on  distillation 
the  following  results  : — 

°C. 

Began  to  distil  at ii» 

38  per  cent,  at 300 

50  „  300-360 

3  360—  380 

4  per  cent,  residue  and  loss. 

Five  chief  experiments  were  made  and  the  results  are 
embodied  in  the  table  on  next  page. 

In  attempting  to  explain  the  results  of  these  experiments, 
the  author  states  that  one  or  more  hydrogen  atoms  of  the 
benzene  molecule  are  replaced  by  molecules  of  a  more 
complex  type,  in  consequence  of  which  an  enfeeblement  of 
the  aromatic  character  of  the  benzene  molecule  is  brought 
about,  for  which  the  phenols  are  in  a  high  degree  respon- 
sible, the  divalent  oxygen  contained  therein  contributing  to 
the  formation  of  carbonic  oxide.  The  benzene  nucleus  in 
phenol  is  the  only  source  of  carbon.  When  this  is  split 
up  with  simultaneous  abstraction  of  a  carbon  atom,  the 
complex  C5H5  remains,  and  this  must  necessarily  undergo 
essential  changes  before  it  can  be  made  to  assume  more 
stable  forms.  The  chief  products  in  this  connection  are 
carbon  and  hydrogen,  whilst  the  formation  of  defines, 
methane,  and  the  like,  takes  place  only  to  a  limited  extent. 

Cresol  behaves  like  phenol,  the  methyl  "roup  being  split 
up   into  methane  with   assumption  of  hydrogen,  whilst  the 
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of  the   carbon   atoms   of  the 
carbonic  oxide.     These  data. 
i    -   thi  neparn 
i    carbon   las   mochas  SO  per  cent.)  tieing  a 
lure      With  mixtures   oontaining    j 
no   co''  I,    although    carbonic    oxide  and 

derable  quantity. 
i'i., in  the  i  Lined,  ii  is  inferred  that 

i    n  i. ll      CO  •  »B 

.    i;  ■      ■  It,  .    lit  +  :.r 

nn-  ap|  phenol  or  cresol,  either  alone  or  when 

diluted  II,  with  the  exoeption  thai   in  the  latter 

due  of  the  phenol  or  cresol  molecule  (CtHt) 

;l  •  ■  spin  up  int  i  carbon  and   hydrogen, but 

the  decomposition  "i 

les  liylr irlioiis      It  is  knownthat  gas 

,  and  only  SO  per 

■  uiinj*  th"   presence   of  carbonic   oxide 

n  intermediate  reaction,  in  which  water 
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gaseous  products.    Haber  lias  shown  that  in  pyrogen etic 

resolutions,  the  side  chains  (methyl  groups)  are  split  off 

a  circumstance  which  explains  the  small  quantity  of  methane 
obtained  from  phenol  (•'!  t"  '  p.-r  cent,  of  the  lota]  weight 
originally  need)  ami  the  comparatively  large  amount  yielded 
by  cresol  (8  per  cent.).  By  carrying  this  view  further  and 
applying  it  to  oil  of  turpentine,  which  the  author  subjected 
-tractive  distillation  incidentally  with  the  above  experi- 
ments, results  were  obtained  which  clearly  prove  that  the 
more  methyl  groups  a  liquid  contains  in  its  molecule  in 
an  easily  separable  position,  the  greater  is  the  amount  of 
thane  found  in  the  gaseous  products. 

The  yield  "t  hydrocarbons  »>t  1 1 i ^  1 1  molecular  'weight 
isolated  from  the  tar  by  pre<  with  petroleum  spirit. 

although  small,  affords  proof  of  the  fait  that  the  formal  ion 
depends  upon  the  amount  of  phenol  or  cresol  contained  in 
the  original  material!  thus  with  i  oi  cresol  S  per 

cent  «ns  obtained,  with  phenol  and  gas  oil  I  per  cent.. 
and  with  ^:i-  oil  alone  6  per  eent 

With  regard  to  tht mposition  of  the  gates,  ethane  was 

found  in  all  experiments  made  with  lms  oil     Its   formation 

appears  to  be  doe  ton* ess  of  "cracking"  rather  than 

Iding  up,"  a  circumstance  which  is  in  full  accord  with 
Saber's  view  regarding  the  coarse  pursued  by  aliphatic 
substances  when  destructively  distilled. 

In  ascertaining  the  value  "i  gas  oil,  the  percentage  of 
l  as  mil  now  be  seen,  rorms  an  important  factor,  as  it 
dilutes  the  gas  nith  non-luminous  products. —  I).  II. 

PATENTS. 

DisrtUafJott,  Refining,  Chemical  Manufacturing  Procnttt*, 
and  the  Ilia  ;  lutpte.  in  or  relating  in  the   Maintenance 
and  Regulation  of  I lini    in.     II.    Ilippint*.    I.   Trinity 
stre.t,  Cambridge.     Eng.  Pat.  88,054,  Oct  7.  IS 
Is  the  extraction  of  coal-tar  products,  distilling,  or   refining 
"i  the  like,  the  vapours  "f  toluem  or   xylene,  nr 
other   liquids,  semi -liquids,  or  solids,  which  vaporise  at  a 
tempeiatnre  above  the  boiling  point  of  water,  are  employ  t  i 
the   heating   media.      The   medium  is   vaporised   in   a 
suitable  generator,  which  may  also  comprise  a  snperhi 
and  the  vapours  are  led  int..  an  air-jacketed  chambei 
taining  the  retort,  ..r  through  a  eoil  in  a  chamber  containing 
the  substances  t"  1»  treated.     The  vapour*  ma;  be  directly 
ooodensed  and  returned  t..  the  feed-tank  c.f  the  geni  rator, 
oi   they  may   b<    further  nsed,  at  a  lower  temperetore,  in. 
subsidiary  apparatus,  before  condensation. — R.  A. 
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Petroleum,   Process  for    Purifying   Caucasian.      L.  v.   J. 

Jarocki  and  T.  Kiczorowski,  Warsaw.     Eng.  Pat.  13,881, 

June  22,  1898. 
To  remove  the  impurities  (about  lj  per  cent.)  in 
commercial  Caucasian  petroleum,  which  has  been  refined 
with  sulphuric  acid  and  water,  the  inventors  claim  a  process 
of  treating  the  oil  in  an  agitator  with  3  per  cent,  of  a 
solution  of  1 — 2  ptrts  of  caustic  soda  and  10 — 20  parts  of 
"  soda "  in  100  parts  of  water,  followed  hy  6  per  cent,  of 
water,  the  whole  being  left  for  the  resulting  emulsion  to 
dissipate,  whereupon  the  purified  oil  is  drawn  off. — C.  S. 

IV-COLOURIM  MATTERS  AND  DYES. 

Indigo,  Natural  and  Artificial.     Dr.  Fiirth.     Farber-Zeit. 
1898,  9,  [19],  297—299. 

As  substitutes  for  Indigo,  Indoine  Blue  (B.A.S.F.), 
Naphthindone  (Cassella),  Diaminogen  Blue  (Cassella), 
Diaminazo  Blue  (Cassella),  Diazo  Blue  (Bayer),  Oxamine 
Blue  (B.A.S.F.),  Diazo  Indigo  Blue  (Bayer),  and 
Zambesi  Blue  (Berlin),  have  all  been  used,  and  have  the 
advantage  over  Indigo  of  not  requiring  special  apparatus,  or 
the  use  of  the  expensive  hydrosulphite  vat.  Comparatively 
little  success,  however,  has  attended  their  introduction. 

According  to  the  author,  large  scale  experiments  show 
that  when  everything  is  taken  into  consideration,  Indigo 
pure  (B.A.8.F.)  is  quite  as  good  as  natural  Indigo.  In 
dyeing  with  the  natural  product,  considerable  loss  results 
during  the  subsequent  treatment  with  acids — some  say 
30 — 40  per  cent.  If  this  indigo  be  recovered  from  the  acid 
washings  and  again  used,  as  it  contains  most  of  the 
impurities  of  the  natural  Indigo  (Indigo  lied,  &c),  bright 
shades  cannot  be  obtained  therefrom.  Since  artificial  Indigo 
is  free  from  admixture  with  these  substances,  the  recovered 
Indigo  is  pure,  and  gives  when  again  used,  results  equal  to 
the  original  colouring  matter.  Taking  this  into  account,  it  is 
thought  that  artificial  Indigo  may  be  more  cheaply  employed 
than  the  natural  product. — H.  I. 

Gambierfluorescein  and  Gambier  -  Catechu  -  Red.  Karl 
Dieterich.  Chem.  Centr.  1897,  2,  [1],  50—51;  from 
Ber.  Pharm.  Ges.  7,  153— lljl. 

Gambierfluorescein  is  prepared  by  moistening  5  grins,  of 
gambier- catechu  with  water,  decomposing  with  20  per  cent, 
caustic  soda  solution,  and  shaking  with  benzene  or 
ether,  which  dissolves,  not  only  the  fluorescein,  but  also 
two  other  substances,  the  one  of  an  oily  and  the  other 
of  a  waxy  nature.  Gambierfluorescein  is  purified  by 
treating  with  sulphuric  acid,  decomposing  with  caustic 
soda,  and  extracting  with  ether.  Its  solution  becomes 
red  in  contact  with  the  air,  and  on  evaporation  vields  a 
red  tar  similar  to  a  phlobaphen  ;  this  the  author*  names 
gambier- catechu  -  red.  The  fresh  alcoholic  solution  of 
gambierfluorescein  is  green  by  reflected  and  yellow  by 
transmitted  light.  Gambierfluorescein,  which  contains  no 
nitrogen,  is  insoluble  in  water  and  alkalis,  but  dissolves 
in  acids  ;  the  solutions  are  not  fluorescent.  It  crystallises  in 
white  needles  from  light  petroleum  spirit,  but  on  drying,  the 
crystals  turn  red  and  partly  lose  their  crystalline  structure. 
It  is  contained  in  the  catechu,  either  in  the  form  of  a 
catechin  or  cf  a  catechutannic  acid  compound,  or  in  both 
forms,  the  compound,  which  must  be  analogous  in  com- 
position to  a  salt,  becoming  saponified  in  the  process  of 
extraction.  Pegu-catechu  does  not  contain  this  substance, 
and  the  main  difference  between  these  catechus  is  that 
whilst  gambier-catechu-red  is  not  contained  as  such  in 
gauibier-catechu,  pegu-cateehu-red  is  actually  contained  in 
pegu-catechu. 

Gambier-catechu-red  is  a  reddish-brown  resinous  powder 
which  floats  on  water,  becomes  electrified  by  friction,  melts 
at  130" — 131°,  is  insoluble  in  ether,  forms  a  blood  red 
solution  in  sulphuric  acid,  hut  neither  yields  fluorescent 
solutions  nor  possesses  the  basic  character  of  gambier- 
fluorescein. If  a  faintly  acid  solution  in  alcohol  be 
neutralised  with  alcoholic  potash,  an  intenselv  dark  blue 
fluorescent  solution  is  produced,  similar  to  that  of  tincture 
of  turmeric,  but   the    colour   disappears    on   adding   more 


alkali  or  on  warming.  Gambier-catechu-red  does  not  give 
a  precipitate  with  tannic  acid.  The  acetyl  number  shows 
that  it  still  contains  hydroxy!  groups.  The  fatty  oil 
obtained  from  the  catechu  by  means  of  benzene  has  an 
acid  number  =  14-89,  ether  number  =  4333,  and  a 
saponification  number  =  58-22  ;  the  iodine  number  is 
very  low. — A.  S. 

Cochineal  Dyestuffs. — ///.  C.  Liebermann.  Ber.  31 
'  [13],  2079—2084. 
In  coutinuing  his  previous  work  (Ber.  30,  1731  ;  this 
Journal,  1897,  794),  the  author  comes  to  the  conclusion,  in 
view  also  of  v.  Miller  and  Bohde's  work  on  o-bromocarmine 
in  which  they  identify  it  as  methyloxytetrabromodiketo- 
hydrindene,  that  cochineal  is  an  indene  derivative.  A 
number  of  derivatives  ofcarminic  acid  have  been  prepared, 
from  which  it  appears  probable  that  the  formula  of  the 
acid  is  C23H.«,0I:1.  A  characteristic  property  of  the  acid  is 
the  ease  with  which  it  condenses  to  insoluble  dyestuffs, 
behaving  thus  analogously  to  ketoindene  derivatives.  In 
connection  herewith  the'  author  also  finds  that  dibrom- 
indone — 


C.H4 


/C°\ 


\ 


CBr 


CBr 


easily  condenses  with  malonic  ether,  acetoacetic  ether,  Sec., 
in  presence  of  alcoholic  sodium  alcoholate,  to  coloured 
products,  which,  in  an  alkaline  solution,  possess  great 
similarity  with  alkaline  solutions  of  carminic  acid.  Similar 
colour  reactions  have  been  observed  by  Koser  and  Haseloff 
in  the  case  of  dichlorindone  and  methylindene  carboxylic 
acid.  On  condensing  dibromindoue  and  malonic  ethyl  ether 
by  nnans  of  alcoholic  sodium  alcoholate,  the  resulting 
product  forms  light  yellow  plates  melting  at  130°  C-,  and 
ha\  bag  probably  one  of  the  following  formula; : — 


C6H, 


/C°\ 
\cBr^ 

< 


C.CH(CO/\,H5).:  or 


/CO. 
C'6H4<f  \CBr 


C CH(COX'2H;,).; 

It  gives  with  aqueous  or  alcoholic  potash  or  with  baryta 
water  a  purple  coloration,  but  does  not  dye  wool  or 
mordants.  The  mother-liquor  contains  another  substance 
which  appears  to  be  formed  by  the  condensation  of  two 
molecular  proportions  of  dibromindoue  and  one  of  malonic 
ether.  Bromindone  acetoacetic  ethyl  ether,  C15H1:,Br04, 
prepared  similarly  to  the  above  compound,  forms  small 
yellow  granular  crystalline  aggregates  melting  at  82°  C, 
and  gives  purple-red  alkaline  solutions.  The  benzoyl  acetic 
ether  compound  was  not  obtained  Mifficiently  pure  for 
analysis,  whilst  the  methyl  and  beDzylacetoacetic  ethers 
give  with  alcoholic  dibromindoue  and"  sodium  alcoholate 
colour  reactions  which  pass  very  quickly  through  blue  and 
green,  and  the  products  could  not  be  isolated.  Dyestuffs 
similar  to  those  above  described  were  not  obtainable  from 
a-  andyS-bromocarmine,  or  from  Boser's  oxybromindone. 

— T.  A.  L. 

Azo  Compounds,  Electrical  Synthesis  of  Mixed.     W.  Lob. 
Ber.  31,  [13],  2201— 22U5. 

According  to  Kauffmann  and  Hof,  the  electrolytic  reduc- 
tion of  m-nitrobenzaldehyde  yields  m-azobenzoie  acid,  to- 
gether with  a  small  quantity  of  m-azobenzyl  alcohol.  On 
repeating  this  work  the  author  found  that  the  azo  acid 
formed,  consisted  to  a  very  small  extent  of  m-azobenzoic 
acid,  and  mainly  of  a  mixed  azo  compound  having  the 
formula  HOoC.C6H1.N  :X.C6H4.CH„OH.  The  present 
investigation  was  an  outcome  of  this  observation.  The 
process  described,  consists  in  the  simultaneous  reduction  of 
the  components  of  the  mixed  azo  compound  in  the  form  of 
their  nitro  compounds,  in  a  suitable  alkaline  medium.  The 
conditions  require  to  be  varied  for  each  particular  case,  but 
no  details  as  to  strength  of  current  or  solution,  &c.  are  given 
in  the  paper.  It  has  not  been  found  possible  to  reduce 
nitrophenols   to    azophenols,   so   that   mixed  oxyazo  com- 
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way, and  thus  the  acoand  diaazo  dyestuffa,  the  amido-aao 
and  oxyaxo  compounds,  and  the  azo  dyestofls  from 
carbozylic  acids  have  corresponding  representatives  in  the 
azomethine  Beries.  Those  already  prepared  arc  derivable 
from  two  enromogens,  both  light  yellow,  the  one  being 
anhydrobenzaldebyde  aniline  (benzylidene  aniline) — 

c  II    ril.Vt    II  . 
and  the  other  &sanbydrobenzaldeyde-n-phenylenediamine-< 

.    'I  .1  B    N   i    II     \  .  ,1..    II  . 

by  the  replacement  of  nuclear  hydrogen  by  auzochromic 
groups.  The  author  has  prepared  a  uumber  of  the  cotu- 
poui  itative  of  the  basic  phenolic  and  carboxylic 

azomethine  derivatives,  in  order  to  compare  ilieir  similarity 
physically  with  those  of  the  azo  Beries.  CoRwaponding 
to  /,-aiiiido-azolienzene  is  ;i  amidol, enzvlidene  aniline, 
11  N'.r.ll  ill  N  CfH^,  obtained  by  the  action  of  p-amido- 
benzaldehyde  on  aniline.  It  crystallises  in  yellow  plates 
or  needles,  and  its  hydrochloride  forms  reddish  yellow 
needles,  with  a  bluish-violet  reflex,  dissolving  to  a  yellow 
solution,  whilst  amido-asobenzene  hydrochloride  dissolves 
r,  a  Balmon-red.     The  compound — 

[4.1]    I   S    i  bT.I     H    ■<   II  :  N    •  .11 ..  N.i  II   >.[1.4] 

was  obtained  by  condensing  the  tin  double  salt  of  /i-amido- 
dimetbylaniline  with  dimethyl  -p-amidobenzaldchyde,  or 
else  by  mixing  togethei  nitrosodimefhylaniline  hydrochloride 
(100  gnu-.',  diinetliylaniline  (50  grms.),  concentrated 
hydrochloric  acid  (800  grins.),  and  pal  (formaldehyde  (50 
grins.).  According  to  the  firsl  method,  the  mixture 
immediately  turns  orange  -  red.  and  on  adding  sodium 
ill  of  the  condensation  product 
separates    a-    a    red    precipitate       The    base    liberated    by 

ammonia  crystallises  from  alcohol  in  yellov.  plates  melt 
ins  at  250  C.  The  hydrochloride,  I  ll  N  IK  l.  forms 
sinning  rhombic  plates  or  prisms.  Its  solution  dyes 
tannined  cotton  brownish-red.  (in  boiling  the  aqueous 
solution,  it  decomposes  into  dimethylamidobenzaldehyde 
and  p-amidodimethylaniline,  whilst  reduction  of  the  hydro- 
chloride solution  with  zinc  dust  yields  dimethyl-p-toluidine 
and    ;iamidii  linn  thy  laniline.        For    the      preparation     of 

nhydro  •  dimethy  I-  /■  -  amidobensaldehyde-s  -  phenyiene 
diamine,  <  ',.11,  N'l'll  '  il  N  '  11  i  .  10  grms.  of  para- 
formaldehyde are  dissolved  iii  I. in  grins,  of  hydrochloric 
acid  (sp.  lt.  1  ■  IT  I,  .',u  gnus,  of  diinetliylaniline  are  added, 
and  then,  quickly,  100  grms.  of  powdered  nitrosodimethyl- 
aniline  hydrochloride.  At  70  C  a  vigorous  reaction  sots 
in,  and  on  cooling  the  pure  hydrochloride  of  the  colour 

nates  out  It  can  be  washed  with  cold  water,  and  ro- 
crystallised  from water  containing  hydrochloric  acid.  The 
-lit  has  the  formula  i  ll  \  .Jin  ti  ii.  and  tonus 
brownish-red  needles  with  a  Bt eel- blue  reflex.  It  dyes 
tannined  cotton  reddish-brown,  and  when  reduced  with 
sine  du.t  in  a  hydrochloric  acid  solution,  it  yields  dimethyl- 
p-toluidine  and  p-phenylene  diamine.  The  same  product 
can  also  be  obtained  by  mixing  aqueous  solutions  of  l  grin-, 
of    dimethyl  -  p  -  ami  lehyde    with    the  necessary 

quantity  of  hydrochloric  acid  and  8*6  grms.  of  p-phenylene 
.I .amine  hydrochloride.    The  hydrochloride  separates  as  a 

let  precipitate,  from  « Inch  the  base  is  obtained  by  mi 
of  ammonia,     After  recrystallisation   from  ilimethylanilina 

and  washing  with  ale. dud.  this  melts  at  U7s  0.     The  1 io- 

logons  diethyl  oompound  melts  at  '-'n7  .',  (.'.  In  the  pre- 
paration  of  phenolic   azomethine    compounds,  the  author 

leased  p-nitrobenzaldehyde  with  1.I-,  1.2-,  and  2.1- 
imidonaphthol,  and  obtained  in  each  case  well-crystalUied 
products.  The  ■nhydro-p-oitrobenzaldehyde  l  amido-i- 
naphthol  is  obtained  bj  dissolving  2  gnus,  of  p-nitrobena- 
aldobyde    and    9  grms.   of    sodium    acetate   in   Sdce.  of 

ilc, hoi  (05  pel  cut.),  and  adding  a  hot  solution  of  ."i  grin-. 
"I  1,4-amidonaphthol  hydrochloride  in  .',u  c.e.  ol  «ater. 
fheliquid  turn- deep  r.d,  and  the  dyestnff  separates  in 
pon. i'iiu-c -oioiu.  which  separate  from  alcohol  in 

sinning  gold,  n  melting  at  17  1°  (  .    The  product 

dissolves  easily,  "iih  ■  cherry  red  colour  in  cold  dilute  soda 
whilst  the  alcoholio  solution  is  coloured  deep  violat  by 

,  ail-hc  --.da.     /-  Nil:  i  ...-anaphtho],  on  the    other 

hand,    1  -  i  :    i  -  In  -oda  lye  with  a  dark  violet  colour,  and  its 
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alcoholic  solution  is  coloured  dark  green  by  caustic  soda. 
The  azomethine  derivative  dissolves  in  concentrated  sul- 
phuric acid  with  a  brownish-yellow  colour,  the  liquid  on 
dilution  becoming  colourless  as  the  compound  is  decomposed 
into  its  components.  The  derivative  analogous  to  Para- 
nitrauiliue  Red,  obtained  by  condensing  />-nitrohenzaldehyde 
with  1 .2-uniidonaphthol,  forms  shining  prisms  from  alcohol, 
melting  at  174°  C.  It  is  somewhat  less  soluble  than  the 
previous  isomeride  in  cold  dilute  soda  lye,  and  its  alcoholic 
solution  is  coloured  violet  by  caustic  soda.  Paranitranilinc 
Red.iusoluble  in  aqueous  soda  lye,  also  gives  a  violet  sodium 
salt  in  alcohol,  but  whilst  the  solution  of  the  anhydro 
compound  in  concentrated  sulphuric  acid  is  dark  orange, 
that  of  the  azo  compound  is  reddish-violet.  The  condensa- 
tion product  of  ^>-nitrobenzaldehyde  and  2 . 1-amidonaphthol 
hydrochloride  crystallises  from  alcohol  in  reddish-orange 
matted  needles  melting  at  187°  C.  This  substance  is  almost 
insoluble  in  cold  dilute  caustic  soda  lye,  the  alcoholic  solu- 
tion being  coloured  violet  by  caustic  soda.  The  colour  in 
concentrated  sulphuric  acid  is  brownish-red,  becoming 
colourless  on  dilution.  It  would  thus  appear  that  the  well- 
marked  difference  between  the  o-  and  p-oxyazo  compounds 
in  regard  to  their  behaviour  to  alkalis  is  also  shown  to  a 
certain  extent  by  analogously  constituted  members  of  the 
azomethine  series.  With  regard  to  azomethine  derivatives 
of  carboxylic  acids,  the  author  combined  o-,  m-,  and  />-nitro- 
benzaldehyde  with  1 .4.3  amidosalicylic  acid,  obtaining 
products  melting  at  221°,  252',  aud  218°  C,  and  gives  their 
reactions  with  concentrated  sulphuric  acid,  caustic  soda, 
and  carbonate,  compared  with  the  corresponding  azo 
compounds,  of  which  two  are  technical  products,  being 
strong  and  fast  mordant  dyestuffs,  viz.,  p-nitrobenzene- 
azo  -  salicylic  acid  (Alizarin  Yellow  11)  and  m  -  nitro- 
benzene azo-salicylic  acid  (Alizarin  Yellow  G  G).  The 
comparison  shows  that  the  colours  with  which  the  neutral 
sodium  salts  of  the  azo  compounds  dissolve,  are  the  same 
as  those  of  the  basic  salts  of  the  corresponding  azomethine 
compounds,  confirming  the  view  that  the  azo  group  is  a 
stronger  chromophor  than  the  azomethine  group. — T.  A.  L. 

PATENTS. 

Aromatic  Aldehi/des  and  of  Colouring  Matins  tint;  from, 
Manufacture  or  Production  of.  I.  Levinstein  and  Levin- 
stein Ltd.,  Manchester.  Eng.  Pat.  21,968,  Sept.  25, 
1897. 

1\  Eng.  Pat.  19,904  of  1897  (this  Journal,  1898,  914)  a 
process  is  described  for  the  preparation  of  p-nitrobenz- 
aldehyde  o-sulphonie  acid  by  oxidising  dinitrostilbene 
disulphonic  acid  with  potassium  permanganate.  It  is  now- 
found  that  this  process  is  generally  applicable  to  stilbene 
derivatives.  Thus,  o-sulphobenzaldehyde  may  be  obtained  by 
carefully  oxidising  stilbene  o-disulphonic  acid  with  potassium 
permanganate  in  the  cold,  as  in  the  following  example.  A 
solution  of  28 "4  kilos,  of  sodium  stilbene  o-disulphonate 
(obtained  by  removing  the  amido  groups  from  diamido- 
stilbene  disulphonic  acid)  in  80O  litres  of  water,  is  mixed 
with  vigorous  agitation  with  21  kilos,  of  potassium  perman- 
ganate in  500  litres  of  water,  the  temperature  being  kept  at 
about  5°  C.  and  a  current  of  carbonic  acid  being  passed 
through  the  liquid.  When  the  oxidation  is  complete,  the 
manganese  dioxide  is  filtered  off,  and  the  filtrate  is  used 
directly  in  the  production  of  dyestuffs,  or  is  evapci'ated  to 
dryness,  and  the  sodium  o-benzaldehyde  sulphonate  is 
extracted  with  alcohol,  from  which  solution  it  separates  as 
a  white  crystalline  powder  readily  soluble  in  water.  When 
condensed  with  ethyl  benzylaniline  sulphonic  acid  in  a  dilute 
sulphuric  acid  solution,  and  oxidised  with  lead  peroxide,  a 
dyestuff  is  produced  which  gives  a  pure  blue  shade  on  animal 
fibres  from  an  acid  bath,  and  is  said  to  be  bright  and  fast 
to  alkalis.  (See  also  Eng.  Pat.  21,825  of  1897  ;  this 
Journal,  1898,  915.)— T.  A.  L. 

Colouring  Matters  of  the  Safromine  Series,  The  Mann- 
facture  of  New.  C.  D.  Abel,  London.  From  The  Aetien- 
gesellschaft  fur  Anilinfabrikation,  Berlin,  Germany. 
Eng.  Pat.  24,410,  October  21,  1897. 

According  to  Fischer  and  Hepp  (Ber.  29,  361  aud  2,752  ; 
this  Journal,  1896, 536,  and  1897,  132),  by  heatiDg  aposafra- 


nine  and  isorosindulines  with  aniline  and  aniline  hydro- 
chloride, an  aniline  radicle  enters  the  benzene  nucleus  ortho 
to  the  imido  radicle.  If,  in  place  of  isorosinduline,  a  com- 
pound derived  from  a  tertiary  amine,  such  as  Neutral  Blue, 
be  similarly  treated,  no  substitution  takes  place.  When, 
however,  primary  amines  are  brought  into  reaction  with 
Neutral  Blue,  &c,  in  absence  of  mineral  acids  and  in  pre- 
sence of  oxygen,  substitution  takes  place  in  the  naphthalene 
nucleus,  symmetrical  substitution  products  of  isorosindulines 
being  formed.  The  isorosindulines  and  their  substitution 
products  suitable  for  this  process  have  the  general  formula — 

■>  u 

R, 


CinHr, 


:NRR'OH 


whilst  the  amide  compounds  employed  may  be  ammonia' 
amines,  or  diamines,  their  nitro,  hydroxy,  sulphonic,  or 
carboxylic  derivatives,  amidoazo  dyestuffs,  amido  dye- 
stuffs  of  the  triphenylmethane,  acridine,  or  induline  series, 
&c.  For  example,  (1)  20  kilos,  of  isorosinduline  carbonate, 
from  uitrosodiiuethylaniline,  aud  ethyl  /3-naphthylamine, 
100  kilos,  of  alcohol,  and  50  kilos,  of  10  per  cent,  ammonia, 
are  heated  in  an  autoclave  for  six  lifours  to  150? — 160°  C. 
The  alcohol  is  distilled  from  the  bluish-red  solution,  and  the 
dyestuff  is  separated  as  the  hydrochloride  or  ziuc  chloride 
double  salt.  It  dyes  tannin-mordanted  cotton  bluish-red 
shades,  and  dissolves  with  a  bluish-green  colour  in  con- 
centrated sulphuric  acid. 

(2)  A  solution  of  4  kilos,  of  Neutral  Blue  and  3-5 
kilos,  of  Magenta  in  80  kilos,  of  alcohol  is  mixed  with 
2  •  5  kilos,  of  soda  lye,  and  a  current  of  air  free  from  carbonic 
acid  is  passed  through  the  mixture  at  25° — 30°  C.  The 
dyestuff  so  formed  is  dissolved  in  water  made  acid  with 
hydrochloric  acid  and  precipitated  with  salt.  It  dyes 
tanuined  cotton  a  bluish-violet.  If  Phosphine  be  sub- 
stituted for  the  Magenta,  a  greyish-black  dyestuff  is 
formed.  In  cases  wherein  an  insoluble  product  is  obtained, 
this  may  be  rendered  soluble  by  sulphonation. — T.  A.  L. 

Para.-  and  Meta-nitrnanisidine,  and  of  Colouring  Matters 
[Tfrrf]  therefrom.  Manufacture  of.  O.  Imray,  London. 
From  The  Fabriques  de  Produits  Chimiques  de  Thann  et 
Mulhguse,  Thann,  Alsace.    Eng.  Pat.  25,756,  Nov.  5,  1897. 

If  o-acetanisidine  be  nitrated,  a  mixture  of  p-  and  m-uitro- 
acetanisidines  is  obtained  in  varying  proportions,  according 
to  the  manner  in  which  the  nitration  is  performed.  On 
hydrolysis  these  acetyl  derivatives  yield  a  mixture  of  nitro- 
anisidines.  By  a  choice  of  suitable  conditions,  it  is  possible 
to  obtain  m-nitroanisidine  only,  but  not  the  para  derivative. 
The  latter  is  separated  from  the  mixture  by  taking 
advantage  of  its  weak  basic  properties.  20  kilos  of  o-acet- 
anisidine are  gradually  added  to  a  mixture  of  120  kilos,  of 
nitric  acid  (38  B.)  and  100  kilos,  of  glacial  acetic  acid  in 
the  cold.  The  nitration  is  complete  in  a  few  minutes,  when 
the  melt  is  poured  into  water.  The  product  consists  of 
about  66  per  cent,  of  p-  and  34  per  cent,  of  ;«-nitro:'.cetani- 
sidine.  By  gradually  adding  12  kilos,  of  acetanisidine  to 
200  kilos,  of  nitric  acid  (41°  B.)  at  25 — 40°  C.,  and  pouring 
into  water,  a  mixture  of  75  per  cent,  of  para  and  25  per 
cent,  of  ineta  is  obtained.  Pure  m-nitroacetanisidine  is 
formed  by  dissolving  10  kilos,  of  acetanisidine  in  a  mixture 
of  40  kilos,  of  sulphuric  acid  (66  B.)  and  20  kilos,  of 
glacial  acetic  acid,  cooling  to  0'  C.  and  running  iu  8'4  kilos, 
of  nitric  acid  (40°  B.),  mixed  with  16 '8  kilos,  of  sulphuric 
acid  (66°  B.),  and  pouring  into  water.  The  nitroacetanisi- 
dines  obtained  according  to  either  of  these  processes  are 
hydrolysed  with  acid  or  alkali.  In  order  to  separate  the 
two  isomers,  one  part  of  the  mixture  is  dissolved  by  the  aid 
of  heat  in  8  parts  of  sulphuric  acid  (25  percent.).  Subse- 
quently 10  parts  of  water  are  added,  aud  the  whole  is  allowed 
to  stand  for  a  short  time,  when  the  para  derivative  separates 
out,  the  meta  remaining  in  the  liquor  being  precipitated  by 
an  alkali.  Both  products  form  yellow  needles  insoluble  in 
water,  soluble  in  alcohol,  ether,  and  other  organic  solvents. 
The  p-derivative  melts  at  140°  C,  the  meta  at  HS'C 
Both  yield  diazo  derivatives,  and  give  azo  compounds  with 
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biped  with  0-i,:i].lithol  oilcloth 
L— T.  A.  I. 

,  /:  '/  '    !N 

schafl   fur  Auihn- 

fabrikaliot  '''"•  tlflSh  N'"v-  1S- 

,rv,  ami  tertiary  aminei 
dc",  violet-Woe  to  Woe  dyestuff*  are 


acid  as  »  yellowish-brown  crystalline  precipitate.  The 
substance  is  a  valuable  mordant  and  acid  dyestuff,  and  its 
colour  can  be  subsequently  shaded  with  metallic  salts. 
Alum  produces  bluish-red  shades,  whilst  chromium  fluoride 
(fires  pure  violet  shades  quite  fast  to  milling  and  light. 
The  product  from  isoanthraflavic  acid  differs  tinctorialry 
in  giving  dye  lakes  of  a  somewhat  redder  shade. — T.  A.  L. 


silk,  wool,  and  mordanted  cotton,  last 
i  tion  in  the  case  of  aniline 

■  folio*  ing  equation — 

11,/  (.'.11,:  Ml    I    t  ,ll,NH 

s 

5.«.8]C,H/     ">C,B 

g  /  N  S  ' 

HNC  11 

inico  derivative  of  imidothiodiphenylimide,  which  is 

f,,nil  .  roduct,  Is  immediately  oxidised 

Imide,  which  then  again  reacts.     In  place 

,.f  imidothiodiphtmylrmide,  iu  leuco  derivative,  j>-amidothio- 

iliph<  As  an  example  for  carrying  out 

sine  i  bloride  double  Ball  of  imido- 

■  rr.- 1  into  10  kilos,  of  aniline.     When 

ning  takes  place,  the  dyestuff  is  filter  pi id, 

washed  with  dilute  hydrochloric  acid,  and  dried.     II 

•  blue  shades  on  silk,  wool,  and  mordanted  cotton,  fast 
to  light,  acids,  and  soap,  from  a  bath  acid  with  acetic  acid. 

In  ihe  ■  a i   primary  and  tion 

take*  place  readily  in  the  cold,  whilst  with  tertiary  amines 

it  proceeds  a  little re  slowly.  I  tffs  form  dark 

blue  or  brown  crystalline  powders,  soluble  in  hot  water, 
I,  with  a  bine  •■•■lour.    The  free  b 

liberated  by  caustio  alkali  or  am tuaare  all  more  or  less    | 

r,  with  a  violet  colour.    On  shaking  thi 

uona  with  ether,  the  latter  turn-  ed.      The 

tioos  in  o  mlphuric  arid   are  dull   green, 

h  turns  blolsh  green  or  blue  on  dilution,    t  olourless 

obtained  by  adding  stannous  chloride. 

— T.  A.  L. 

\l  Red,  Violet]  from   Anthraflnvie  and 

Itoantkraflaou  Manufacturt     of.      O.    Imray, 

London.      It rhe  Parbwerke   form    ill  ster,   Lucius 

Brflning,  Hoeehst  a/M .,  Germany.     Bug,    Pat 
March  17.  I 
'I'm  to   the  preparation   of  two  new 

riroxyantbraquinone  durulphonic  acids  from 
ds.     These   ai  ids,  on 
disul- 
anthraflaviu   disulpbonic   acid, 
hi  'l  ling  amidO'Sulphi 

nthraqulno usulphonic  acids,   when 

ition,   are 
1    into    two    isomi  bydroxyanthraqu 

I-      With  regard  to  the  quantities  employed, 
in  ;  .  stirred  into  BO     loo  kilos. 

of  fuming  sulpl 

i  soluble  in  water.    The  melt  is  then 
preferably 
ling,  the  whole  being  fin 
in  |  pit  te  the  nitration,  when  it  is  po 

water  anil  -mm 

I  rid  mell  as 

iter)     mount 

•  nt   is 

added       I  be  nd  the  d  imido- 

.i  with 

i  thi  oxidation  of  this 

sub  '•■  amount  of  hot 

cnlar  proportions 

l  In-   intense   red 

'  i    [es  t  initn 

ill.  .1    chloride  pn  i   p  rati  i 

sail    of      tctrslmlroxtanthraquiiiono     disulpbonic 


V -TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Silk,  Double  Refraction  of.  R.  Panebianco.  Bivista  di 
Mmeralogia  e  Crystallografia  ital.  di  l'anebianco,  15,  57 ; 
t  Ihem.  Centr.  1898,  2,  [18],  73G. 

Tuk   author.   ;is  opposed   to    Etossinski   and  Viguon,   has 

arrived  at  the  following  results  : — 

(I.)  sill  fibres  are  doubly  refractive.  One  line  of 
extinction  is  parallel  to  the  central  axis. 

(2.)  The  colours  between  crossed  Nicols  are  very 
brilliant 

(:t.)  The  fibroin  fibres  have  two  axes,  with  small  optical 

axial  inclination. 

(4.)  Seiie'm  is  doubly  refractive,  but  further  investigation 
is  not  possible.  A  thin  section  of  "  seripterium "  snows, 
like  the  fibroin,  two  axes,  and  the  plane  of  the  axes  parallel 
to  the  stria;  of  the  si  ct 

Bericin  shows  brilliant  colours  in  concentric  rings;  it  has 
two  axes,  and  the  plane  of  the  axes  is  parallel  to  that  of  the 
fibroin. — A.  S. 

Cellulose,  TTie Technical    I  nof.     M.  Kitschelt. 

l-.nl.rr-/. -it.  9.  268. 

This  is  a  Bketchof  the  historj  ol  cellulose  and  materials 
made  from  substances  containing  cellulose,  as,  for  example, 
paper;  their  various  applications  and  modifications,  up  to 

the  present  lime.  —  .1.    K.   II. 

PATENTS. 

Woollen  Fabrics  intended  for  keeping  th.-  Human  Body 
dt  an  Equal  Temperature,  An  Improved  Process  for 
Impregnating.  M.  Ravixta  and  K.  Scbonlin,  London. 
I id.  B,  lta.it/.  Munich.    Bug.  Pat  21,719,  Sept.  22, 

is'..;. 

vVooixsrj  rubrics  or  flannel  are  "boiled"  in  the  following 
solution  for  half  an  hour,  namely: — "For  each  I A  square 

metres  of  fabric  a  solution  ms.  of  alum.  SO  grins'. 

l  50  ^rius,  o  iito  litres  of  a  ater." 

I  he  fabric  is  then  steeped  in  cold  water  for  a  quarterof  an 
hour,  wrunj  ed.    In  this  way  it  is  claimed 

thai  a  fabric  is  obtained  which  is  unchanged,  either  b\  per 
spiration,  or  cold  or  hoi  water.  "  It  does  not  shrink,  and 
caii  dry  of  ir ~<lt  on  the  body"  without  influencing  the 
warmth  of  the  latter.—  t  .  M. 

Fibrous    Materials,   in    the  Production  of  Material  to  be 

used   for  Insulating  anil  ether  Purposes  .-   Method  and 

Apparatus  for  Saturating,  Vulcanising,  and  Oxidising, 

mplongh,  London.     I- n,r.  Pat  25,120,  Nov.  2,  1897. 

Ini    tit'ous  material  (hemp,  cotton.    « 1   fibre,   fee.)  is 

placed  on  trays  in  a  closed  tank  capable  oi  withstanding  beat 
ami  pressure.  The  tank  is  then  filled  with  the  saturating 
medium,  which  consist  ixture  of  resins  or  resin  oil 

idually  raised   bj 
r  a  si  ooil   in  the  tank,  to  slightly  above  the 

boiling  point  of  water,  Ait  and  moisture  are  thus  expelled, 
ami  esc  ipe  bj  i  safety  tube.  The  temperature  is  then 
further  raised  until  the  vulcanising  point  is  read  ed.  This 
latter  must  be  determined  by  experiment  as  the  various 
fibres  become  vulcanised  at  different  temperatures.  The 
heat  is  kept  constant  for  some  time  by  the  aid  of  a 
thermo-regulator  on    the  sie.nn   supply.     Afterwards  the 

oily  fluid  is  run  onl  into  a  BCCOnd  tank,  and  air  is  pumped 
into  the  lirst  tank  containing  the  fibre,  under  a  pressure  cf 
a  few  atmospheres,  being  constantly  changed  until  the 
mati  rial  is  oxidise  I.     Ji  is  then  pressed  and  dried. 

— W.  1'.  s. 
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Mercerising  Cotton  Yarns  and  Fabrics,  An  Improved 
Process  of.  L.  S.  van  Westrum,  Magdeburg,  Germany. 
Eng.  Pat.  12,669,  June  6,  1898. 

Cottox  yarn,  in  a  slightly  stretched  state,  is  immersed  "  in  a 
strong  alkaline  bath  (not  less  than  32"  B.)"  for  10  minutes. 

The  lye  ("  potash  or  soda  ")  is  run  off  and  the  frame  and 
yarn  placed  in  a  gaseous  acid  chamber,  preferably  carbonic 
acid.  The  gas  impregnates  the  fibre,  and  the  alkaline  salt  is 
formed  on  the  yarn  in  crusts.  This  process  takes  from  10  to  20 
minutes.  When  neutralised,  the  yarn  is  thoroughly  washed 
with  water,  and  prepared  for  the  market  in  the  usual  way. 
(See  also  this  Journal,  1893,  149,  210,  345,  452,  573,  756, 
and  840.)— C.  M. 

Vegetable  Material,  Cables  of;  Tmpt.  in  the  Manufacture 
of.  F.  J.  Honnay,  Marcinelle,  and  A.  Warnaiit,  Xanuir, 
Belgium.     Ping.  Pat.  16,186,  July  25,  1898. 

"  A  process  for  the  manufacture  of  cable.?  of  vegetable 
material,  consisting  in  impregnating  the  vegetable  fibre  with 
a  solution  of  rosin  in  a  suitable  solvent." — C.  M. 

VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Tannin  Compounds  in  Aqueous  Solution  on  Standing,  The 
Changes  in  Similar.  P.  Sislen.  Leipziger  Fiirbei'-  uud 
Zeugdruckcr-Zeit.  1898,  47,  [10],  434—435. 
It  is  well  known  that  tannin  solutions,  on  standing,  become 
■dark  brown.  The  brown  substance  is  an  oxidation  product 
which,  up  to  the  present,  has  not  been  isolated  in  a  pure 
condition.  The  author  has  studied  the  formation  of  this 
compound  under  various  conditions,  and  the  following  are 
some  of  his  results  : — 

It  is  not  due  to  fermentation,  because  sterilised  solutions 
also  become  brown  on  exposure  to  sterilised  air.  Dilute 
solutions  oxidise  more  quickly  than  do  concentrated  ones. 
Heat  assists,  and  also  alkalis,  whilst  acids  hinder  the 
formation.  Experiments  were  made  in  the  presence  of 
reducing  agents,  such  as  sulphurous  acid  ;  but  although  the 
tannin  solutions  became  colourless,  they  reoxidised  after  a 
short  time.  Phosphorous  and  arsenious  acids  were  the  only 
substances  which  prevented  the  formation  of  the  brown 
•compound  for  any  length  of  time.  Tannin  extracts  contain 
-nitrogenous  substances,  glucosides,  &c,  which,  if  the  extract 
be  left,  soon  set  up  fermentation.  Experiments  made  with 
various  antiseptics  proved  that  boric  acid  (1  grm.  per  litre) 
is  the  best ;  this  acid  has  no  detrimental  action  on  most 
colours,  and  is  recommended  for  these  reasons. — C.  M. 


Wool,  Mordanting  of.     G.  Eberle  and  Fr.  Ulffers.    Farber- 
Zeit.  1898,  9,  [19],  295—297. 

According  to  the  chemical  theory  of  dyeing,  compounds 
of  the  wool  substance  with  basic  and  acid  dyestuffs 
exist  (E.  Knecht),  and  a  similar  explanation  has  been 
given  to  the  chemical  changes  taking  place  during  the 
mordanting  of  the  wool  fibre.  The  basic  character  of 
wool  is  rendered  evident  by  its  behaviour  towards  such 
a  dyestuff  as  Ponceau,  while  it  plays  the  part  of  an 
acid  towards  magenta.  Wool  can  behave  both  as  an  acid 
and  basic  substance  at  once ;  thus,  after  dyeing  with 
Ponceau,  it  will  take  up  from  a  magenta  bath  the  same 
quantity  of  the  magenta  base  as  the  undyerl  material.  In 
both  cases  the  colour  acid  and  the  colour  base  are 
chemically  united  with  the  substance  of  the  wool. 

When  mordanting  with  metallic  salts,  the  same  chemical 
changes  take  place,  viz.,  union  of  the  wool  substance  with 
both  the  acid  and  the  base  of  the  mordant.  On  account  of 
the  greater  simplicity  of  the  chemical  changes  involved,  the 
authors  undertook  the  examination  of  the  behaviour  of 
wool  towards  an  aluminium,  and  not  a  chromium  (bi- 
chrome),  mordant.  Aluminium  is  fken  up  in  the  same 
state  of  oxidation  as  it  is  present  in  the  mordant  solution, 
whereas  chromic  acid  has  first  of  all  to  be  reduced  to 
chromic  oxide  before  it  can  act  as  a  mordant  for  acid 
colours. 

When  heated  in  a  solution  of  alum,  wool  takes  up  acid 
from  the  salt,  as  is  proved  by  the  bath  becoming  cloudy 
through  the  separation  of  alumina,  but  alumina  is  also 
taken  up,  proved  by  the  power  which  the  wool  has,  after 
treatment,  of  uniting  with  adjective  dyestuffs. 

Experiments  were  undertaken  with  a  view  to  studying 
the  influence  of  the  nature  of  the  acid  of  the  aluminium 
salt  used  in  mordanting. 

To  this  end  it  was  attempted  to  prepare  the  aluminium 
salts  by  dissolving  freshly-precipitated  alumina  in  solutions 
containing  equivalent  quantities  of  a  number  of  different 
acids,  but  it  was  found  that  constant  results  could  not  be 
obtained.  Further,  many  aluminium  salts,  especially  those 
of  the  weaker  acids,  are  unstable  and  often  insoluble ;  the 
authors  therefore  took  alum,  and  added  either  the  free  acid, 
or  the  acid  or  normal  potassium  salt,  in  equivalent  quantity  to 
the  solution.  Ten  grms.  of  woollen  yarn  were  mordanted 
for  l\  hours  in  a  bath  containing  such  a  solution,  and 
afterwards  dyed  in  a  separate  bath  containing  12  per  cent, 
of  logwood  extract.  In  the  following  table  the  results 
obtained  with  the  potassium  salts  of  certain  acids  and  alum. 
as  a  mordant  are  shown : — 


The  Mordanting  Bal  h  contained 

Shade  produced  with  Logwood 
Extract. 

Relative  Strength  of  Acids 
as  determined  by 

1  100  Gram-Equivalent  of 
Acid  in  250  c.c.  of  Water, 
dissolved,  of  Alumina — 

I  Equivalent  of  the  Normal 
Potassium  Salt  of — 

Electric            Inversion  of 
Conductivity.  '    Cane  Sugar. 

1-2                     0-010 
1-0                       0-013 
1-3                         0-010 

19'7                         0-186 
3-1                         0031 
1-3                        0-013 
2*3 

650                         0-536 

Grms. 
2-004 

1-884 

1-904 

3455 

1-954 

0-752 

Tartaric                     , 

1-328 

iod'i 
ioo-o 

1000 
0-9S0 
1-000 

'  From  the  foregoing  table  it  will  be  seen  that  the  intensity  of 
the  colour  produced  is  inversely  proportional  to  the  strength 
of  the  acid  present  in  the  assistant  salt ;  consequently,  the 
weaker  the  acid  the  more  the  bath  is  exhausted. 

By  separate  experiments  it  was  further  shown  that  the 
presence  of  free  acids  or  of  acid  salts  in  the  mordanting 
bath  unfavourably  influenced  the  subsequent  dyeing,  in 
proportion  to  their  quantities  and  the  relative  strengths 
of   the    acids    contained    therein.       If    weak    alkalis    or 


free  alumina  be  added  to  such  a  bath  this  can  be 
corrected. 

The  conclusion  drawn  by  the  authors  is,  that  the  intensity 
of  the  shade  produced  when  dyeing  with  logwood  on  an 
aluminium  mordant,  is  a  function  of  the  acid  strength  of  the 
acid  of  the  salt  nsed  as  an  assistant. 

Apparent  exceptions,  such  as  the  use  of  oxalic  acid  and 
cream  of  tartar  when  mordanting  with  potassium  bi- 
chromate, will  be  treated  of  in  a  subsequent  paper. — H.  1. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Xot.so.irss. 


A.  Otto.     Firber.Zeit. 

Jao   tins  Journal,  l*JU, 

-,  hats 
rood  on  an  iron  or  chro- 

,     ...     . 

author    give-    I    nun  I'CS.  of  win.  Ii    »"■ 

per  cent  of  bid 
,l,at,.2  percent,  of  sulphuric  acid  ol 

next  lay 

ent.  Old 

boor,  iiu.l  sadden  with  l  per 

boor).    A  good  brilliant 

The  Cloth  Bed  prevent*  to  "  greening 

l"0  qu:  .  .      ,  , 

dr.  ill.-   bat-bodies   maj    be   dyed  m   a  single   batn   as 
od,  •'.  Old  Fustic,  10 copperas, 
i  oxalic  acid.    The  dj 
r  l  boor,  then  the  mordant*  added,  the  bath 
wetted  -  ont   bat  -bod 
tiling  continued  for  1}  liour- 
the  material  a  well 
or  with  nrine.     If  the  hata  '  ffened, 

ishing  is 

i  ■ 

lj   em- 
important  not  to  hare 
lil  fairly  long,  and  when  fixing,  t.. 
present  ti  all  the  dye- 

ttu(T,  o  en   shaping  and  the  colour  is 

,,ff,     in   general,   when   using  acid  dyestnfb, 
n  when  adding  the  a.-i.l  to  the  dye 
■h  wliii.-  tl.-.-ks  form  on  the  m 
which  mpoasible  to  remove  even  with  ammonia 

.i  dyestnffa  have  been  em| 
i  of  application  i-  brieflj  stated: — 
ant  Black*  B  and  E    B   l-/         See  this  Journal, 

I  -I  .rr-  o(  the  nialiiial  in  each  case  take — 

:.  part-  of  dyestuff, 
i  ,,[  sulphate. 

li.  :.i  alowl)  lo  the 
it.-.  ■•hi-. 

of    dyestuff,    I 

limn  |    o.lil  ililut.-    -ulphuric 
ally  uiilil  il>. 

-  .It-,  and  ■'.  .•!  .iniinonium 
\   hour,  ili.  a  add  5  part-  of 
■  .in,  and  fix  "iii- 
.iii    method       Mordant   with    •')  parta   of   Bi- 
■   tartar,  and  1  »f  anlphi 

1,000  lit r,  -.  ••!  water,  to 

.   i  per   .  •  ni. 

■ .   bave 

1.  .ili  i-  bi  .img  for 

l      i 

.  1/     /      ..-.;/'  /.' 

I  •  M.      I       .11, 

1 

.  How.     II.. il  ,   hour,  il 

I 

•  copper 

■ 

I 

ii 

I  H  II    /■ 

. 

I 
II    I 


Ltinui  ul   Dgestufft,   Dyeing  of   Wool  with.     G.  Kobrecht. 
Farber-Zeit  9,  [17].  263—265. 

The  Lanacvl  dyectnffs  of  Oassella  .-on-ist  of  the  following 
five  brands :— lunacy  1  lilue  It  Ii  and  I;.  Lanacyl  Marine 
Ulne  11  and  3  B,  and  Lunacy]  Violet  B.  They  can  be  used 
for  the  production  of  blues  oa  woollen  pie.-.  goods  in  u 
-ingle  hath.  They  dye  with  difficulty  in  a  neutral  bath, 
i-lowly  in  a  weak  acetic  acid  bath,  ami  rapidly  in  a  bath 
containing  much  acetic  acid  or  sodium  bisulphate.  The 
goods  to  he  dyed  must  be  very  clean,  an. 1  it  is  recommended 
that  the}  he  passed  (especially  carbonised  goods)  through 
a  lukewarm  bath  of  ammonia  and  be  well  washed,  previous 
t..  dyeing.  The  ammonia  must  be  well  rinsed  out,  or  the 
dyeing  will  proceed  slowly,  owiDg  to  the  neutralising  of  the 
acetic  acid  in  the  dyebath.  The  general  method  of  dyeing 
i-  to  till  the  vat  one-third  full  with  water,  add  the  dye-luff, 
bi.il  up  s..  as  to  dissolve  it,  then  to  add  15 — 20  per  cent,  of 
.It,  .">  per  cent,  of  acetic  acid,  and  enough  water 
to  rill  the  vat.  Enter  the  goods,  run  a  few  minutes  without 
st.am.  and  turn  on  the  steam  so  that  the  liquor  boils  in 
.i  (  uiilinui  boiling  for  J — 1  hour,  when  most  of  the 
dyestuff  "ill  he  absorbed;  shut  off  steam,  add  a  further 
5  per  cent,  of  acetic  acid  which  has  bun  well  diluted  with 
water,  and  run  20  t..  SO  minutes  longer;  the  dyebath  will 
tli.  n  be  completely  exhausted. 

By  this   method    the  goods — even   those  containing   .1. 
fibres — are  well  covered.     For  goods  which  are  difficult  to 
penetrate,   the   author  employs  6  per  cent,   of  ammonium 
acetate  (2   part-   of  concentrated  ammonia  and   5   parts  of 

i  per  cent)  ),  and  proceeds  oxactlj  as  ul., 
adding  <  Haulier's  -alt,  &c. 

The  Lanacyl  dy  est  off s  are  well  adapted  for  -hading  in  the 
boiling  bath,  as  also  are  such   level-dyeing  acid  colours  as 
i  yanol,  Fasl   void  Green,  Patent  Blue,  Formyl  Violet,  I 
Vcid  Violet,  Orange,  Tartrazin,  Tropasolin,  Lanafuchsin,  &c. 

If  the  colour  of  the  goods  be  substantially  lighter  than  la 

red,  ii"-  author  prefers  to  use  the  Lanacy  I  dv.  -tuffs,  on 

their  fastness  to  light.     In  this  case  the  dyebath 

must  be  vigoron&lj  cooled.     The  dyebath  can  be  employed 

for  new  lots,  since  it  is  completely  •  xhausted.      \  portion  of 

tbeliq  l  is  run  off,  the  dyestuff,  previously  dissolved, 

ong  with  •".  percent,  of  Glauber's  salts,  the  goods 

ure  entered,  and  the  process    carried   out  exactly  as    for  the 

tir-t  lot. 

Lanacyl  Blue  BB  and  K  are  von  fasl  to  light,  being 

followed  in  this  respect  by  Lanacyl   Violet  and    Lanacyl 

Marine  lllu   -. 

icyl  Mar  in.  Blues  and  Lanacyl  Violet  are  veri  East 
earning,  whilst  Lanacyl  Blue  It  It  and  K  satisfy  theosual 
requirements;  the  latter  marks  withstand  strong  steaming, 
if,  in  dyeing,  I  8  percent,  ol  copper  sulphate  be  added  t.> 
the  dyebath  and  the  good-  be  allowed  to  run  15  minutes 
without  boiling. 

dyi  -tuff- arc  of  satisfactory  fastness  towards  robbing, 
ironing,  perspiration,  and  alkali  (street-mud).  They  stand 
only  a  slight  milling,  and  therefoi  trally  unsuitable 

!..r  loose  wool.  They  are  not  fasl  to  acids,  and  consequently 
, -aniiet  be  used  when  blue  yarn-  are  interwoven  with  stoved 
vim-,  unless  the  latter  have  been  previously  desulphurised. 

\  valuabli    property  of  these  colours  is  that   die] 
the  ,-otton  borders  or  the  while  cotton  thread-  interwoven 
perfectly  white. 

Foi    marine   and   dark  blue    -had.-,   the  author   employs 

Lanacyl  Marine  Blue  II,  since  it   dyes  more  level  than  the 

mark  .'i  B,     Lanacyl   Blue  II  II.  in  con'equencc  of  it-  clear 

ion.    i-  preferred  for  Saxony  Blues  ;  it  mixes  ".-llwiih 

ICJ  1  Marin.-  Blue  II 

il  Marine  Blue  is  completely  fixed,  if,  after  moderate 

the  dyebath,  i  -..  lium   bisul- 

;  hale  0C  I  I    acetic    aei.l  I    and    the  gl  ods  are 

alio"  01         1.   mi.     This    addition    is 

t  this  dyestuff  and  Lai 
H  B 
i  Hive,  I  dark      reen    shades   ar,-   dyed    »ith 

.cyl  Blue  Hand    Itltrr   Lanacyl  Violet,  and  a  yellow 
and   r.-> I   of    the    acid    dyestufls    prcvi  oned ;   or 

Anthracene   Vellow  C  and   Wool  Red    II  may  be  emploj 

■  thi  y  only  -turn  \  •  rj  slightly  threads  pri 

whicl  be  said  of  the  above  ncid  dyestuff  s, 
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any  shading  required  is  done  with  the  acid  dyestuffs.  The 
method  of  dyeing  is  similar  to  that  employed  for  blues, 
except  that  more  sodium  bisulphate  (up  to  10  per  cent.) 
is  added.— J.  E.  H. 

Hydrosulphite    Vat,  Dyeing  with  Artificial  Indigo  in  the. 
Leipziger  Fiirber-u.  Zeugdr.-Zeit.  1898,  47     [9],  400 — 
.402. 

According  to  direct  evidence,  artificial  indigo  is  applied  to 
wool  in  a  manner  similar  to  that  employed  in  the  case  of 
the  natural  product.  Remarkably  beautiful  and  full  shades 
are  said  to  be  obtainable  both  in  the  fermentation  and  the 
hydrosulphite  vat. 

The  Hydrosulphite  Solution  is  prepared  as  usual ;  the 
quantities  given  are,  for  100  litres  :  133  kilos,  of  commer- 
cial bisulphite  solution  (38° — 40°B.),  70  litres  of  cold  water, 
13" 5  kilos,  of  zinc  dust,  and  50  litres  of  milk  of  lime 
(20  per  cent.). 

The  Stock  Solution  of  Reduced  Indigo. — Fifty  kilos,  of 
indigo  paste  (20  per  cent.),  or  equivalent  amount  of  -the 
powder,  are  mixed  with  80 — 100  litres  of  water  at  GO3 — 
80°  C.  Sixty  litres  of  caustic  soda  solution  (253  B.)  and 
2 OO  litres  of  the  hydrosulphite  solution  are  stirred  in,  the 
temperature  is  maintained  at  40° — 50°  C.  for  1 — 2  hours, 
when  the  reduction  is  complete  and  the  solution  has  acquired 
a  brownish-yellow  colour. 

Wool  Dyeing. — This  solution  is  added  to  2,800 — 3,000 
litres  of  soft  water,  to  which  20  litres  of  hydrosulphite  have 
been  previously  added.  After  standing  over  night,  the  vat 
is  ready  for  use,  and  when  thus  prepared  contains  from  0"3 
to  0' 333  per  cent,  of  indigo.  The  dyeing  is  conducted  in 
the  same  manner  as  when  ordinary  indigo  is  used  with  the 
hydrosulphite  vat. 

Dark  shades  are  matched  by  several  passages  (25 — 10 
minutes),  while  for  light  shades  only  one  dip  in  the  vat  is 
given. 

After  each  dyeing  operation,  additions  of  hydrosulphite  are 
made,  and  the  stock  solution  is  added  only  when  necessarj 
to  maintain  the  dyeing  power  of  the  vat. 

Caustic  soda  gives  better  results  than  lime  with  cotton. 
Such  a  vat  will  run  for  years  if  due  care  be  taken.  When 
the  dissolved  salts  greatly  accumulate,  the  vat  is  used  for 
dyeing  light  shades,  and  as  the  liquor  is  removed  by  the 
goods,  fresh  water  is  added  in  its  place. — H.  I. 

Waste  Liquor  from  Sulphite  Wood-Pulp  Manufacture. 
[Mordanting  Wool.']  H.  Seidel.  Rev.  Gen.  des  Mat. 
Col.  2,  [22],  370— -373. 

For  the  manufacture  of  200  quintals  of  cellulose,  600  quin- 
tals of  wood  shavings,  containing  25  per  cent,  of  water,  are 
heated  under  pressure  with  a  solution  of  bisulphite  of  lime 
containing  36  quintals  of  sulphur.  The  residua]  lye  contains 
the  same  quantity  of  sulphur,  and  250  quintals  of  organic 
matter.  It  is  a  brown  or  yellow  liquid  of  specific  gravity 
about  1'05  and  of  slightly  aromatic  odour,  and  contains 
10 — 12  per  cent,  of  dry  substance,  which  itself  yields  12  per 
cent,  of  ash  and  C — 8  per  cent,  of  sulphur.  The  liquor 
contains  small  quantities  of  sulphuretted  hydrogen,  sul- 
phurous acid,  dextrose,  maunose,  pentose  or  pentosan, 
furfurol,  and  vanillin,  but  its  most  important  constituent  is 
a  body  of  the  formula  C-.0II:ll|SO,.:,  which  may  be  considered 
probably  as  a  lime  salt  of  a  sulpholignie  acid.  At  any  rate, 
the  greater  part  of  the  sulphur  in  solution  in  the  lye  is 
organic,  and  not  separable  by  ordinary  precipitants.  The 
substance  also  contains  methoxyl  groups,  and  at  least  one 
carboxyl,  as  shown  by  its  behaviour  towards  phenylhydra- 
zine.  It  is  soluble  in  water,  very  glutinous,  and  a  strong 
reducing  agent.  The  Waldhof  factory,  near  Mannheim, 
with  a  daily  output  of  1,200  quintals  "(120,000  kilos.)  of 
cellulose,  sends  into  the  Rhine  daily  about  160,000  litres  of 
this  lye,  containing  160  quintals  of  dry  substance,  12  quin- 
tals of  which  is  organic  sulphur.  Works  not  situated 
near  rivers  are  obliged  to  evaporate  the  lye  and  burn  the 
residue.  The  author's  invention  for  using  these  liquors 
under  the  name  of  lignorosin  as  an  assistant  to  take  the 
place  of  tartar  or  lactic  acid  in  mordanting  wool  with 
bichromate,  has  already  been  noticed  (this  Journal,  1898, 


845j»nd863),  and  has  been  patented  (Eng.  Pat.  19,005  of 
1897).  Some  details  of  laboratory  experiments  are  given 
in  the  paper.  Experiments  in  alizarin  dyeing  on  the  large 
scale  have  shown  that  1  ■  5  per  cent,  of  bichromate,  in  con- 
junction with  lignorosin  and  sulphuric  aeid,  gives  the  same 
shades  as  2-5  per  cent,  of  bichromate  with  tartar,  so  that 
the  lignorosin  effects  a  saving  of  40  per  cent,  of  bichromate. 
In  comparison  with  lactic  acid,  which  utilises  the  bichromate 
quite  as  well  as  lignorosin,  the  latter  has  the  advantage  of 
reducing  it  more  slowly,  and  is,  besides,  hardly  one-third  the 
price.  The  shades  obtained  are  full  and  very  bright,  and 
answer  all  requirements  as  regards  fastness  to  soap,  acids,  and 
light.  Some  loose  wool  dyed  with  alizarin  on  lignorosin  and 
bichromate  mordant,  and  then  milled  three  hours  in  acid  of 
4  15.  with  white  wool,  did  not  bleed  in  the  least  on  to  the 
white.  As  a  formula  especially  applicable  to  loose  and  spun 
wool/the  author  recommends  3  per  cent,  of  lignorosin,  1  ■  5  per 
(tent,  of  K.,Cr„( );,  and  0  ■  8  per  cent,  of  H.St \.  Corresponding 
quantities  of  the  other  mordants  would  be  3  per  cent,  of 
tartar  and  2 '  5  per  cent,  of  K2Cr,<  >r,  or  3  per  cent,  of  lactic 
arid  with  1  •  5  per  cent,  of  K2Cr.,0;  and  0  •  6  per  cent,  of  H.SI  )4. 
The  wool  must  first  be  well  wetted,  entered  cold,  the  bath 
gradually  raised  to  the  boil  in  half  an  hour,  and  the 
boiling  continued  for  1— li  hours.  The  wool  is  drained  for 
half  an  hour,  rinsed,  and  then  dyed  in  the  usual  way. 
Dyed  patterns  of  blacks  on  cotton  accompany  the  paper. 
Most  of  these  have  been  mordanted  with  3  per  cent,  of 
lignorosin,  3  per  cent,  of  bichromate,  and  1-5  per  cent,  of 
sulphuric  acid.  The  quantities  of  the  various  dyestuffs 
employed  are  also  given.  (See  also  this  Journal,  1898, 
923.)— T.  A.  L. 

Cellulose,  Technical  Applications  of, for  Textiles, Paper,  S(c. 
M.  Kitschelt.     Fiirber-Zeit.  1898,' 12,  [18],  282—284. 

The  most  suitable  materials  for  coating  with  pegamoid — 
a  body  prepared  from  nitrocellulose,  camphor,  and  a  sol- 
vent— are  moleskin  and  cretons.  They  are  first  washed, 
scoured,  and  singed,  and  then  the  pegamoid  is  applied  by 
means  of  a  trowelling  arrangement.  The  goods,  in  the 
form  of  an  endless  band,  are  passed  through  a  trowelling 
machine  over  rollers  into  a  heated  chamber  containing 
horizontal  racks  and  provided  with  a  suitable  ventilator  and 
hot-air  supply,  to  remove  the  alcohol  used  as  a  solvent.  In 
this  way  usually  five  coloured  and  two  colourless  coats  of 
pegamoid  arc  applied,  the  first  two  being  liberally  diluted 
with  alcohol.  The  pegamoid  material  only  penetrates  a 
little  distance  into  the  fabric,  the  chief  deposit  being  on  the 
surface. 

The  materials  whicli  have  been  coated  with  pegamoid 
lose  very  little  of  their  softness  and  flexibility,  are  water, 
proof,  resistant  to  dilute  acids  and  alkalis,  and  are  con- 
sequently easily  cleaned  with  soap  or  even  with  soda. 
Perhaps  the  most  remarkable  propetty  of  pegamoid  is  its 
resistance  to  mechanical  abrasion — as,  for  example,  a  leather 
imitation  cannot  be  scratched  with  the  finger-nail. 

Pegamoid  has  been  applied  to  the  manufacture  of  army 
maps,  which  have  proved  themselves  most  resistant  to  the 
weather  and  various  ill-treatment  in  the  French  army.  Red 
cloths,  aprons,  and  other  articles  used  in  surgery  have  also 
been  made  from  pegamoid,  and  are  most  serviceable. 

The  manufacture  of  imitation  leather  is  of  especial  impor- 
tance. When  made  into  purses,  cigar  cases,  bookbinders' 
leather,  army  saddles,  &c,  pegamoid  can  hardly  be  dis- 
tinguished from  the  real  leather  goods,  is  lighter,  and  costs 
much  less.  Allusion  is  also  made  in  the  paper  to  viscose  in 
its  application  to  the  manufacture  of  horn,  ivory,  and 
leather  substitutes,  and  to  its  more  extended  use  in  the 
printing  of  textile  fabrics  for  the  production  of  opaline 
effects. 

The  writer  also  briefly  notices  the  attempts  which  have 
been  male  iu  Sweden  to  manufacture  alcohol  from  cellulose. 

— H.  I. 

Lactic  Acid,  Preparation   of,  for   the    Dyer   and  Printer. 
C.  Dreher.     Fiirber-Zeit.  1898,12,  [18],  277. 

See  under  XX.,  page  1070. 
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tigzngged;  and  (S)  by  rubbing  together  the  tongues  or  rig- 
ti  loaversely  to  the  direction  of 
ill,                           ling.    By  giring a  tapering  shape  to  the 
the   ground  colours,  s  sofl  and  gradual 
blend  i                 •  Hi  into  the  other  i-  obtained. —  B.  B.  I!. 


/  ,  An  Impt.  in.    T.  Ingham,  Manchester,    I £ng.  1'at. 

:    1897. 

I'm-  i,  smenl  on  Kng.  Pat. 

<  tin-  ,i  --  in  adding    t,i  ihr 

i  quantity   of  :i  coal-tar 
l  di  '•  rioration  of  the  "  bloom,"  in 
gnoda  requiring  rabsequi  nl     >  •/ .  the  treatment  to 

wbii  li  •  dyeing. —  K.  II.  11. 


Fabric  Surfaces,  Printing  Representation*  of  [on  Paper, 
A.    J.    Boult,    London.     From  A.    B.    Sherwood, 

Chicago,  U.S.A.     Eng.  Pat  ih,134,  Aug.  23,  1898. 

Till  fabric  to  In-  reproduced  is  fastened  on  the  cylinder  or 
bed  of  a  printing  press,  and  lb.-  press  is  operated  to  iuk  the 
fabric  and  feed  tin-  paper,  so  that  the  latter  shall  receive  an 
impression  directly  from  the  inked  surface  of  the  fabric. 
When  the  fabric  i-  sufficiently  coarse,  and  the  paper  sutli- 
ciently  thin,  the  paper  is  embossed  in  addition  to  being 
printed  with  the  design.  Patterns  or  designs  on,  <■.</ . 
watered  silks,  ,tc„  can  thus  be  reproduced  on  paper 
surfaces. — K.  li.  II. 

vII.-ACIDS.  ALKALIS.  AND  SALTS. 

Bauxite  in  Austria.     I!.  Ilelmli acker,     ling,  and  Mining  .1 
1898,  66,  [16],  457. 

A  db8i  i ; 1 1 •  1 1 •  > n  is  given  of  t«o  of  the  deposits  ol  bauxite  in 
Austria.  Fn  Camiola,  the  haurite  occurs  mar  the  hank  of 
:i  small  tributary  of  the  river  Save,  which  flows  through  a 
small  valley  in  the  north-eastern  portion  of  the  province. 
The  mineral  form-  a  layer  of  uSout  4  in.  in  thickness  at  tin- 
junction  of  the  Triassic  and  Jurassic  limestones,  the  out- 
crop extending  for  some  distance.  The  specific  gravity  - 
^  .....  Analyses  of  a  number  of  samples  taken  in  1895, 
show:  AlJi,  67*6  —  Sl-4;  b*e,0„  0*7 — 19-8j  Bi 
5-9 — 14  I  ;  manganese,  lime,  magnesia,  and  titanic  acid, 
and  water,  -■'>'  I — l-'-  pm 

Tli.' deposit  of  clayey  bauxite  in  Styria,  occurs  on  the 
northern  slope  of  the  I  lobrol  mountain,  and  is  a  superficial 
one,  forming  patches  thickly  interspersed  through  the  olays 
ami  sand}  clays  which  rest  on  i  baseof  alasoaoie  limestone. 
The  mineral  has  a  specific  gravity  of  8*06,  and  contains: 
58-6  per  cent,  of  Al..< ' , ;  18*7  per  cent  oi'Kcl),:  and  11 
p,r  sent,  of  SiOj  :  the  balance  being  water. 

No  considerable  quantities  have  b.en  mined  from  either 
of  these  deposits. —  A    S. 

Snilium    Metarsenits,   Action   if,  on   Metallic    Salts. 
C.  Bombard.     Iter.  1898,31,  [18], 9168— 2171. 

All.  attempt-  to  convert  orilio-,  pvro-,  or  metanonites  into 
the  eorre-poiiiling  hydroxides  have  l>een  linillllOQIsful, 
arseiiioii-  anhydride  and  water  being  invariably  produced. 
\\  i tli  the  object  of  throwing  more  light   on   the  constitution 

of  these  and  similar  salts,  the  author  baa  made  a  number 
of  experiments  indifferent  directions.     In  addition  to  the 

varieties   of   arsenitcs   mentioned    above,  there  i-  a    cla--  of 
Milts   corresponding    lo   another   hypothetical    hydroxide,  of 
which  the  potassium  compound  K.  \-,o;  (     CJO.SAi 
discovered   by    Pasteur  (Journ.   Pharm.  3,   [18],  895),  is 
an  example,     As  tin-  has  marked   crystalline   proper 
the  author  examined  its  behaviour  with  soluiions  ol  various 
in,  tallic  salt-,  iii   the  expectation  that   the   corresponding 
metallic  araenites  would  be  formed.      Hut  in  most  cases 
the     reaction     which     occurred    was    of    quite    a    different 
character,  and   was  often  accompanied   by   side-reactions. 
lie    araenites   which    were    formed    showed   considet 
variations  among   themselves   when    subjected    t"   the  same 

chemical  and  physical  influences  >  Is.r.  27,  1(119;  this 
Journal,  1894,  7:',J).  Experiments  were  then  mode  to 
determine  the  reactions  which  occurred  on  mixing  solutions 

of  the  salts  of  various  heavy  nutals  with  a  representative 
of  another  cla-s  of  alkali  araenites,  i  i;. :  — 


<  I         ',  Imfili.   in    Melkodt 

i     I.   Horack,  New  York,  1    s.v     Eng. 
Pal  Data  under  Internal 

ipplying  bands  or  stripes  of  ooloor  to  yarn, 

drum,  colour  carriage,  and  distributing 

thet   with   a   support    for  carrying   ■   suitable 

and   mechanism  for  moving  the 

king  it  in  various  positions,  eorreaponding  with  the 

be  rubbing  surface      I  i., 

i  ma}  1h    adapted  t  ogle  hands  of 

bands  — H.  It.  H. 


/  ON,\ 

N  I   \-  ii  I    =  As/  J 


So  many  kind-   ol   araenites   were   formed   that   the  author 

oonaldered  it  not  improbable  that  the  reactions  took  place 

era!    stages.     In   addition  to  the   production  oi    the 

detiinte    iir-eiui. ,    ii idiom    hydroxide   was    probably 

termed,  which  reacted  with  the  metallic  suit-,  forming  a 
metallic  hydroxide  and  a  sodium  salt,  of  which  the  former 
was  often   precipitated    simultaneously    with   the   srsenita 

( if  the  18  araenites  prepared,  only  two  (tho f  eoball  and 

i  i.lniiinii)  ware  pyro-araenites ;  whil-t  four  (those  of  zinc, 
no    (stannous),  lead,  and    nickel)  were    ortbo-attenitaa. 
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Singularly  enough,  none  of  the  compounds  were  met- 
arsenites.  The  action  of  the  sodium  metarsenite  on  the 
salts  of  the  following  different  metals  is  described,  viz., 
cobalt,  nickel,  manganese,  copper,  lead,  silver,  zinc, 
cadmium,  tin,  iron,  and  mercury.  Of  these,  the  mercuric 
salts  gave  a  white  precipitate,  which  settled  down  as  a 
heavy  powder  and  could  readily  be  separated  by  deeantation 
5HgCl3  +  Na2As„04  +  4H.,0  =  Hg5As.,Os  +  2XaCl  +  8HCl. 
This  salt  underwent  partial  decomposition  ou  exposure  to 
light,  turning  yellow.  When  acted  upon  by  alkalis, 
ammonia,  or  alkaline  carbonates,  there  was  an  instantaneous 
blackening  of  the  mass,  with  the  liberation  of  mercury  and 
mereurous  oxide.  On  boiling  with  water,  there  was  a 
similar  partial  decomposition,  the  compound  becoming  dark 
grey.  On  ignition,  part  of  the  dry  salt  sublimed  un- 
changed, whilst  the  remainder  was  decomposed,  with  the 
formation  of  arsenious  anhydride,  mereurous  oxide,  and 
metallic  mercury. — C.  A.  M. 

Alum  and  Iron  Sulphate  [Copperas'},  New  Method  of 
Treating  Pyritic  Lignites,  or  Shales,  for  the  Production 
of.     —  Gesehwind.     Rev.  Prod.  Cbim.  1,  [9],  129,  130. 

The  author  finds  that  the  ordinary  process  of  treating 
pyritic  shales  or  lignites,  by  leaving  them  to  oxidise  spon- 
taneously in  heaps,  can  be  accelerated,  perfected,  and 
rendered  more  productive  by  sprinkling  the  heaps  with 
sulphuric  acid  (35° — 60°  I?.),  or  the  waste  acid  tars  from 
petroleum  refineries,  the  temperature  of  the  mass  facilitating 
the  action  of  the  acid  on  the  excess  of  clay.  At  the  same 
time,  the  insoluble  basic  sulphates  formed  during  oxidation 
are  rendered  soluble,  so  that  the  final  amount  of  soluble  sul- 
phuric acid  is  greater  than  the  sum  of  the  initial  and  added 
quantities. 

The  acid  is  preferably  distributed  over  the  mass  after  the 
second  turning,  and  when  the  mineral  has  been  piled  in 
large  heaps  (20  by  20  by  10—12  metres)  ;  under  these  con- 
ditions the  reaction  is  completed  within  about  a  month. 

In  extracting  the  soluble  constituents  by  lixiviation,  the 
author  prefers  to  work  on  the  counter-current  principle, 
applying  heat  as  the  solution  becomes  more  and  more  con- 
centrated, so  that  finally  the  water  is  in  a  state  of  saturation. 
This  saves  the  expense  of  concentrating  by  evaporation,  the 
economy  thus  effected  being  estimated  at  6,350  kilos,  of  coal 
per  cubic  metre  of  liquor  (final  volume).  The  iron  sulphate 
(copperas)  is  prepared  by  adding  scrap  iron, and  leaving  the 
liquor  to  crystallise  in  the  usual  manner. 

To  recover  alum  from  the  residual  mother  liquor,  the 
latter  is  heated  to  90° — 100°  C,  and  left  to  crystallise,  after 
an  addition  of  ammonium  or  potassium  sulphate,  the  crystals 
being  purified  by  re-solution  to  41°— 42'  B.  strength  and 
re-crystallisation  after  filtration,  care  being  taken  to  keep 
the  solution  warm,  to  prevent  crystallising  in  the  filter 
This  process  is  simplified  by  the  author,  by  heating  the 
mother  liquor  to  only  60°  C,  so  as  to  produce  small  crystals 
which  are  then  drained,  washed  with  alum  water,  and  dried  in 
the  hydro-extractor,  the  latter  operations  being  repeated. 
The  product,  which  is  free  from  iron,  is  re-melted  and  cast 
into  blocks. — U.  S. 

Alums,  Formation  of  by  Electrolysis.     Howe  and  O'Neal. 
J.  Amer.  Chem.  Soc.  20,  [10],  759—765. 

Tire  electrolytic  apparatus  consisted  of  a  platinum  basin  or 
crucible  as  anode,  and  a  platinum  wire  as  cathode,  with  a 
porous  pot  to  serve  as  diaphragm.  The  porous  pot  con- 
tained a  strongly  acid  solution  of  the  sulphate  (iron,  cobalt, 
manganese)  of  the  nietal,  and  the  outer  vessel  the  same 
solution  mixed  with  the  alkali  sulphate.  Iron  ammonium 
alum  was  readily  obtained  in  large  crystals ;  iron  potassium 
alum  not  so  well ;  and  no  iron  sodium  alum  could  be 
obtained.  The  iron  alums  with  rubidium  and  ca?sium  were 
both  prepared  in  octohedra  of  a  delicate  violet  colour ;  they 
are  very  slightly  soluble  in  water.  Cobalt-rubidium  and 
cobalt-cesium  alums  were  also  obtained,  as  minute  deep- 
bine  octohedra,  stable  in  dry  air  but  not  in  moist,  and 
rapidly  decomposed  by  water  with  evolution  of  oxygen. 
Chromium  ammonium  alum  was  obtained  in  small  quantity 
at  the  cathode  when  a  strongly  acid  solution  of  potassium 
chromate  was  electrolysed,  but  the  potassium  alum  was  not 


formed.  Attempts  to  prepare  the  alums  of  manganese  and 
the  cffisium  alum  of  ruthenium  failed.— J.  T.  D. 

Copper  Sulphate,  Direct  Preparation  of,  from  Metallic 
Copper.  E.  Sorel.  Rev.  Prod.  Chim.  1,  [10],  146— 147. 
In  place  of  roasting  the  copper,  or  treating  it  with  uitrous- 
or  sulphurous  compounds  before  exposure  to  the  action  of 
sulphuric  acid,  the  author  finds  that  the  addition  of  a  small 
quantity  of  such  organic  bodies  as  oxalic  acid,  alkali 
oxalates,  lactic  acid,  alkali  lactates,  tartaric,  malic,  or  citric 
acid,  the  corresponding  salts,  or  crude  glycerin,  facilitates 
the  action  of  the  reagent,  without  the  added  substance  being 
itself  decomposed  or  consumed.  He  proposes  to  apply  this 
method  in  practice  by  charging  a  vertical  vessel  with  copper 
turnings,  which  are  then  exposed  to  the  action  of  a  continual 
stream  of  dilute  (1:3)  sulphuric  acid,  containing  a  few 
grms.  per  litre  of  one  of  the  organic  substances  cited,  and 
kept  at  75° — 80c  C.  by  steam  heat.  Provision  is  made  for 
the  passage  of  a  current  of  air  through  the  apparatus. 

This  arrangement  results  in  the  copper  being  rapidly 
attacked,  and  the  solution,  which  drains  off  through  the 
false  bottom  of  the  apparatus  into  a  settling  tank,  is 
returned  for  use  over  and  over  again  until  saturated,  where- 
upon it  is  cooled  and  the  copper  sulphate  crystallised  out. 
The  copper  and  acid  are  renewed  as  required,  and  the  wash- 
ing water  is  utilised  to  dilute  the  latter. 

The  crystals  of  copper  sulphate  obtained  are  very  small, 
and  of  a  high  degree  of  purity. — C.  S. 

Potassium   Ferrocyanide,  Action    ,,f   Carbon  Dioxide  on. 
Guido  Gigli.     Chem.  Zeit.  22,  775 — 776. 

A  stream  of  carbon  dioxide  passed  through  a  cold  solution- 
of  potassium  ferrocyanide,  produces  110  apparent  effect ; 
but,  if  the  liquid  be  distilled,  a  turbidity  is  produced  as 
soon  as  the  boiling-point  is  reached,  whilst  hydrocyanic  acid 
can  be  detected  iu  the  filtrate.  Further  passage  of  carbon 
dioxide  through  the  turbid  liquid  produces  no  effect ;  but, 
if  the  liquid  be  filtered,  the  filtrate  behaves  like  the  original 
solution,  and  the  series  of  operations — passage  of  gas,  boil- 
ing, filtration,  and  cooling — can  be  repeated  a  great  many 
times.  The  amount  of  ferrocyanide  decomposed,  or  of 
hydrocyanic  acid  produced  at  each  operation,  is  very  small, 
but  quite  sufficient  to  prevent  the  action  of  carbon  "dioxide 
being  used,  as  Fresenius  proposed,  as  a  test  for  the  presence 
of  potassium  cyanide  in  ferrocyanide.  The  greenish  pre- 
cipitate formed  seems  to  be  "  Everett's  white  salt  " — 

K„Fe.FeCy„ 

(the  ratio  K  :  Fe  in  it  was  determined),  and  the  carbonic 
acid  appears  thus  to  act  similarly  to,  though  of  course  not 
so  powerfully  as,  weak  sulphuric  acid.  Sulphur  dioxide 
behaves  in  the  same  way,  but  is  more  energetic  than  carbon 
dioxide,  so  that  by  repetitions  of  the  series  of  operations 
the  ferrocyanide  can  be  completely  decomposed. — J.  T.  D. 

Sulphides  of  Calcium   and  Strontium.   Crystallisation  of. 
A.  Mourlot.     Comptes  Rend.  127,  [11],  408 — 410. 

The  sulphides  of  calcium  and  strontium  have  been  obtained 
in  the  crystalline  form  (cubical  system)  by  subjecting  in 
each  case  a  mixture  of  the  sulphate  and  charcoal  to  the 
action  of  the  electric  furnace.  In  order  to  obtain  a  product 
free  from  carbide,  a  sufficiently  large  quantity  of  the  mixture 
was  heated,  for  not  more  than  four  minutes,  in  a  furnace 
supplied  with  a  current  of  1,000  amperes  and  60  volts.  The 
fused  sulphides  crystallised  on  cooling,  and  had  the  compo- 
sition CaS  and  SrS  respectively.  Similar  products  were 
obtained  by  simply  fusing,  with  a  similar  current,  the 
amorphous  sulphides  prepared  by  Sabatier's  process.  The 
crystallised  sulphides  had  no  action  on  polarised  light.  Their 
densities,  determined  by  weighing  in  turpentine  at  15°  C, 
were  —  CaS,  2-8;  SrS,  3-7.  Oxygen,  at  a  red  heat,  con- 
verted them  completely  into  the  sulphates.  Fluorine 
attacked  them  iu  the  cold,  giving  the  metallic  fluoride  and 
fluoride  of  sulphur.  When  mixed  with  carbon,  and  heated 
for  10  minutes,  in  a  furnace  supplied  with  a  current  of  1,000' 
amperes  and  50  volts,  not  a  trace  of  S  remained,  and  the 
products  had  the  composition  CaC;  and  SrC2. — H.  B. 
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Flunro-Compeunds,    A   Process  for   the    Manufacture    of. 

\V.  Schmeisser,  Siptenfelde,  Germany.     Bng.  l'at.  14,088, 

Jnne  at,  1898. 

•■  A  i of."  "  i-  claimed  "  fur  the  manufacture  of  hydro- 

fluorioacid  and  fluosiHcio  acid  respectively,  as  main-prodncte, 
and  of  :mi  alkaline  sulphate  as  a  by-product,  consisting  in 
beating  a  mixture  of  fluorspar  and  an  acid  hydrogen  alkali 
sulphate  to  dull  redness." 

Also,  "the  production  of  alkali  fluorides  and  silico-alkali 
fluorides"  by  the  reactions  above  indicated. — K.  s. 

VI1I.-GLASS.  POTTERY.  ENAMELS. 

Pyrometric    Scale,    Extending   the   Limits  of   the. 
—  Hecbt.Thoniod.  Zeit;  Sprechsaal,  31,  [24],  7:»8 — 7:v.*. 

Tin  highest  member  of  the  Beger  series  of  cones,  viz., 
N o.  36,  exhibits  the  disadvantage  of  departing  from  the 
regular  gradation  adopted  in  the  remainder  of  the  series,  in 
thai  ii  contains  the  same  molecular  proportion  of  Sii  I 
No.  35,  the  increased  fusibility  being  secured  by  the  um  of 
Kakoniti  clay  instead  of  Grftnetadl  kaolin. 

To  overcome  thi-  objection,  as  well  as  that  due  to  the  fact 
that  the  difference  between  the  fusing  poinfai  of  cones 
.",  and  86  is  greater  than  between  the  next  succeeding 
members,  e.g.,  'to  and  34,  34 — 33,  &e.,  the  author  proposes 
to  modify  all  eon,-  higher  than  No.  35  by  reverting  to 
Grunstadt  kaolin  for  a  ba-i-.  and  qualifying  this  with 
additions  of  calcined  alumina,  in  Bach  a  manner  that  either 
1.  l  •  1,  1  '2  mols.  of  AM  i,  are  present  per  2  mols.  ol  SiOji 
or  else  the  latter  is  modified,  and  -J,  1-9,  i  -8,  fee,  mols.  of 
SiO  are  present  per  I  mol.  of  A1*0, ;  the  final  term  of  the 
Bei  ies  being,  in  either  ease,  pure  alumina. 

The   following   proportions    are   given    a*    suitable   for 
loi )  ' es,  above  No.  8.1  (pine  <  irunstadt  kaolin) : — 

.v..  36:— AM).,,  1 -r.il  Bit)  259  parte  by  weight  of 
Gr&nstadl  kaolin,  and  20'6  pari-  ■  alumina. 

No.  37: — AM),,  1-33  S.o  =  259  pan-  kaolin  and  51'S 
parts  of  alumina. 

No.  38:— AID.,  I  SiO  259  parts  of  kaolin  and  LOS  of 
alumina. 

The  fusing  point  of  Soger's  No.  86  cone  i-  between  those 
of  the  above  Noa.  86  and  87. 

The  author  considers  thai  the  higher  members  of  the 
series  will  be  useful  in  future  developments  in  the  manufac- 
ture of  fireproof  materials  containing  magnesite  or  ohromito, 
which  for  some  |  m  in   suitable  than  Bubetanccs 

containing  -iliea.      I      B 

Clogs  of  Missouri.     11    V..  Wheeler.     Bng.  and  Mining  .1. 

1898,  66,    15],  126—437. 
White-Ware  Clays.-  The  white  ware  clays,  (1)  kaolin  ami 
(■_>)■  ball  "  clay,   the    plastic    clay   used   for    furnishing  the 
bod]  and  Strength  of  white  ware,  are   found    in    the  south- 
eastern port! f  the  State,  as  surface  di  posits,  resting  on 

or  associating  with  the  lower  silnrian  limestones.  The 
kaolin  -beet-,  which  are  always  found  resting  on  the  lime- 
stone >ii  association  with  heavy  beds  of  flint  dibris,  en 
very  extensive,  but  most  of  the  clay  i-  too  impure  from 
sand,  flint,  " chert-boulders,"  &c,  t->  be  saleable  without 
■nl  washing.  The  ball  clays  usually  occur  as  pockets 
or  small  local  bis  ns  in  a  pur.-  limestom  :  these  pocket-  are 
scarce,  bnl  contain  amounts  \  arj  ing  from  50U  to  In. mm  tons 
of  flrst-class i  lay.  The  while-ware  clays  have  the  following 
i  omposition  :  — 


— 

- 

Alumina. 

I'omliincd 

In  ,n 

s.  squioxide. 

i  Cent. 
4fi— 10           31     37 

■ 

IVr  I 

II-4-1-:, 

04-S-0 

Lime. 

Magnesia. 

Alkali,. 

PerOent.            Perl 

Percent, 

ii?    rs 

11-2-0-8 
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Fireclays. — There  are  two  varieties  of  fireclay,  the  flint  or 
rock  clays,  which  occur  in  isolated  pockets  or  basins  in 
silurian  limestones,  and  the  plastic  clays,  which  occur  in 
continuous  beds  or  sheets  in  the  coal  measures  and  tertiary 
formations.  The  flint  clays  are  hard,  rock-like,  non-plastic, 
white  to  gray  clays  that  are  found  filling  former  sink-holes 
or  pot-like  depressions  in  limestone.  They  contain  at  the 
most  only  1 — 2  per  cent,  of  impurities,  and  are  infusible  at 
any  furnace-temperature ;  but  owing  to  their  non-plasticity, 
they  are  only  used  for  "  grog  "  or  "  grit,"  after  calcining, 
in  refractory  goods.  They  contain  no  free  silica  or  sand, 
but  a  larger  proportion  of  alumina  than  normal  kaolinite. 

The  plastic  fireclays  occur  in  two  distinct  portions  of  the 
State,  (1)  a  very  extensive,  persistent  sheet,  known  as  the 
"  St.  Louis  bed,"  at  the  base  of  the  lower  coal  measures  in 
the  eastern-central  part  of  the  State,  and  (2)  a  bed  of  less 
refractory  clay  in  the  belt  of  tertiary  measures  in  the  south 
eastern  corner.  There  are  also  numerous  so-called  beds  of 
fireclay  in  the  coal  measures  that  overlie  the  northern  half 
of  Missouri,  but  the  clay  from  these  will  not  withstand  a 
temperature  of  2,500°  F., and  is  thus  only  suitable  for  stone- 
ware and  terra-cotta.  The  fireclay  from  the  St.  Louis  bed 
is  stated  to  give  a  strong,  highly  resistant,  superior  grade  of 
firebrick,  especially  when  the  flint  clay  is  used  for  "grog." 
The  fireclays  have  the  following  composition  : — 


— 

| 
Silica.    |  Alumina. 

Combined 
Water. 

Iron 
Sesnoioxide. 

Plastic  fireclay. . 

Per  Cent.    Per  Cent. 
43— 50           38-42 
48—70    I      20-38 

Per  Cent.       Per  Rent. 

12—14           0-2—0-8 

7—13             0-2-5-0 



Lime. 

Magnesia. 

Alkalis. 

Plastic  fireclay. . 

Per  Cent. 
0-2—1-9 

0-1—2-0 

PerCent.            Per  Cent. 
0-1— 0-fi                 0-1—2-0 

0-1-1-0                 0-1—1-4 

Potter's  Clay. — This  variety  of  clay,  which  is  suitable 
for  stoneware,  terra-cotta,  &c,  occurs  abundantly  in  beds 
in  the  western  and  northern  parts  of  Missouri,  in  the  coal 
measures,  as  occasional  pockets  in  the  drift  in  the  northern 
portion  of  the  State,  and  as  extensive  beds  in  the  tertiary 
measures  in  the  south-eastern  part  of  the  State.  The  clay 
only  differs  from  the  plastic  fireclay  in  containing  a  larger 
proportion  of  fluxing  impurities,  ie*,  6 — 10  per  cent,  as 
against  4 — 6  per  cent. 

Shales. — The  shales  occur  as  sheet-like  formations,  from 
1  ft.  to  over  100  ft.  in  thickness,  in  the  coal  measures  in 
the  western,  northern,  and  part  of  the  eastern  portions  of 
the  State.  They  vary  greatly  in  composition  : — Silica, 
46 — 75;  alumina,  10 — 25;  combined  water,  4 — 9;  iron 
sesquioxide,  2 — 8;  lime,  0'5 — 11;  magnesia,  0*1 — 8;  and 
alkalis,  1  ■  5 — 4  per  cent. 

Brick  Clays. — The  "  loess  "  variety  of  surface  clay  occurs 
abundantly  in  Missouri ;  it  is  stated  to  give  a  strong  brick 
of  excellent  red  colour,  that  is  rather  free  from  the  very 
common  trouble  of  efflorescence.  The  clays  are  quite 
free  from  stones  or  gravel,  and  are  generally  quite  uniform 
over  local  areas,  though  liable  to  be  rather  sandy  in  places. 

The  glacial  clays  that  overlie  the  northern  half  of  the 
State,  and  the  reassorted  residual  clays  derived  from  the 
chemical  disintegration  of  local  limestones,  are  also  used  in 
the  southern  portion  of  the  State,  but  both  are  liable  to  be 
very  variable  in  character.  The  loess  clays  have  the  follow- 
ing composition: — Silica,  71 — 74;  alumina,  11*5—13; 
combined  water,  3 — 7;  iron  sesquioxide,  34 — 4-8;  lime, 
0-8 — 2-4;  magnesia,  0-6 — 1-5;  and  alkalis,  3 — 3-3  per 
cent. 

Gumbo  Clays. — These  are  soft,  black,  extremely  tenacious 
or  plastic  clays,  that  are  found  along  all  the  low  river 
bottoms ;  and  they  are  said  to  be  especially  satisfactory  for 
burning  into  railroad  ballast  or  burnt-clay  gravel,  on 
account  of  their  great  toughness,  easy  fusibility,  and 
4  peculiar  property  of  decrepitating  or  breaking  up  into 
coarse  granules  of  gravel  when  burnt.  The  burnt  "  gumbo  " 
makes  a  durable,  elastic,  clean  ballast  that  is  easier  to  handle 


than  broken  stone.  The  clays  vary  in  composition  as 
follows: — Silica,  55 — 65;  alumina,  15 — 20;  combined 
water,  6 — 10 ;  iron  sesquioxide,  5 — 7  ;  lime,  1 — 3  ;  maonesia, 
0-5 — 2  ;  and  alkalis,  2-5—4  per  cent. — A.  S. 

Glass,    Experimental   Researches    on    the    Dilatation    of. 
A.  Granger.     Monit.  Scient.,  Oct.  1898, 12,  681 — 690. 

The  conclusions  drawn  from  the  experiments  of  Grenet, 
detailed  in  the  paper,  are  to  the  effect  that — 

Whilst  the  addition  of  such  compounds  as  B203,  PbO, 
Cat),  MnO,  AU>:„  in  small  quantity,  reduces  the  coefficient 
of  dilatation  of  glass,  the  employment  of  larger  amounts  has 
an  opposite  effect. 

The  circumstance  that  the  dilatation  of  the  double 
silicates  of  potassium  and  sodium  is  less  than  the  mean  of 
that  of  the  constituent  simple  silicates  indicates  that  glasses 
of  simple  composition  will  exhibit  a  high  degree  of  dilatation, 
and  vice  vej-sd. 

Although  alumina,  in  the  proportions  in  which  it  can  be 
added,  reduces  dilatation,  yet,  owing  »o  the  stability  it 
imparts  to  the  glass,  this  oxide  enables  \ery  alkaline 
silicates  of  high  dilatation  and  power  of  resisting  water  to 
be  produced. 

Cryolite,  when  used  in  sufficient  amount  to  crystallise  in 
glass,  largely  increases  the  dilatation. 

Though  the  dilatation  of  fluorine  is  high,  the  effect 
produced  by  calcium  fluoride  is  merely  slight.  The  addition 
of  moderately  large  proportions  results  in  devitrification, 
probably  the  result  of  complex  reactions  between  the 
fluoride  and  the  silicate.  The  quantity  can,  however,  be 
increased  in  presence  of  calcium  phosphate. 

To  summarise  the  results  : — Potash,  soda,  lithia,  lime, 
calcium  phosphate,  calcium  fluoride,  and  cryolite,  all 
increase  dilatation,  whilst  the  converse  effect  is  produced 
by  boric  anhydride,  silica,  alumina,  lead  oxide,  zinc  oxide, 
iron  oxide,  pigmentary  oxides,  and  cryolite  in  small  amount. 

— C.  S. 

Glass,  Coloured.     W.  Iff.    Sprechsaal,  31,  [22],  677— 678. 

The  following  recipes  are  given  for  glasses  suitable  for 
working  together  in  pairs  by  flashing,  on  account  of  their 
approximately  equal  coefficients  of  expansion  : — 

I.  Spar  Glass. — Sand,  100  ;  potassium  earb.,  5  ;  "  am- 
monia soda"  (soda  ash),  19;  fluorspar,  10;  felspar,  20; 
zinc  white,  6  ;  minium,  6  parts  ;  and 

White  Glass. — Sand,  100  ;  potassium  earb.,  6  ;  "  am- 
monia soda"  (soda  ash),  24  ;  nitre,  2  ;  lime,  16  parts. 

II.  Bone  Ash  Glass. — Sand,  100;  potassium  carb.,  44  ; 
bone  ash,  28  ;   minium,  2  ;  nitre,  2  parts  ;  and 

White  Glass.— Sand,  100;  potassium  earb.,  42;  lime, 
16  ;  nitre,  2  parts. 

III.  Cryolite  Glass. — Sand,  100;  soda  ash,  20;  potas- 
sium earb.,*6;  cryolite,  14;  lime,  5;  minium,  2;  nitre, 
3  parts  ;   and 

Dark  Green  Glass. — Saud,  100  ;  soda  ash,  24  ;  potassium 
carh.,  12;  lime,  10  ;  minium,  2;  nitre,  3  ;  chromium  oxide, 
1  ;  copper  oxide,  3  ;  iron  scale,  1  ;  cobalt  oxide,  0-2  part. 

IV.  Cryolite  Glass. — Sand,  100;  potassium  earb.,  18; 
lime,  12;  cryolite,  15;  zinc  white,  3;  arsenic,  1  part; 
and 

Black  Cryolite  Glass. — Sand,  100  ;  potassium  earb.,  33  ; 
lime,  16  ;  manganese  oxide,  15  parts. 

V.  Alabaster  Glass. — Sand,  100  ;  potassium  caib.,  40  ; 
nitre,  6  ;  bone  ash.  6  ;  magnesium  silicate,  4  parts  ;  and 

White  Glass.— Sand,  100;  potassium  earb.,  40;  lime, 
16  parts. 

VI.  Alabaster  Glass — V.,  but  with  42  parts  of  potassium 
earb.  in  place  of  40 ;  and 

Golden-Yellow  Glass.— Sand,  100;  potassium  earb.,  ?A  ; 
soda  ash,  12;  lime,  18;  nitre,  3;  arsenic,  0-5;  flowers  of 
sulphur,  5  (or  wood  charcoal,  3,  and  manganese  oxide,  3) 
parts. 

VII.  Alabaster  Glass. — Sand,  100;  potassium  earb.,  4;  ; 
magnesium  silicate,  4 ;  bone  ash,  6 ;  nitre,  4 ;  arsenic, 
1  part ;  and 

Chrysopras  Glass. — The  same  glass  plus  sodium  uranate, 
1  part;  and  copper  oxide,  0-3  part ;  or 

Turquoise  Glass. — The  same  alabaster  glass,  plus  cobalt 
oxide,  0'04  ;  and  copper  oxide,  0-7  part. 
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\|i;    Enamel  f.Vmr.— Sand,  100 ;  potassium  curb..    18; 
,   minium,   24  ;  arsenic,  10;  line    white,.');  cryolite 

;  i.    /i...-Sand.    1(H);    potassium    earb.,   -I; 

h,  in;  nitre,  8;  borax, 2;  lime,  16;  eopperoxide,  1  i 
cobalt  ■■  — C.  8 

(•.ran.  Printing  cm.     F.  Obncmuller. 
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PATENTS. 


— H.  11. 


Hardening,     Enamel,    and    similar    Kilns,    ftnpls.     in. 

ll.  Capewell,  Hanley,  Staffordshire.    Bug.  l'at.  2:<,175, 

Oct  9.  1897. 
The   kiln   is   conveniently   rectangular  in  shape,  with  an 
arched  roof  baying  an  opening  at  the  top  lor  the  escape  of 

the  products  of  c bustion.     An   inner  wall,  built  .'l  in. 

from  the  outer  one.  provides  a  space  forming  a  vertical 
rlue,  completely  surrounding  the  sides  and  top  of  the  oven. 
This  One  is  divided  vertically  into  sections  bj  partition 
walls,  and  each  compartment  is  provided  wiih  an  inde- 
pendent damper  to  regulate  the  course  of  the  product*  "I 
combustion.  The  oven  is  also  divided  by  walla,  and  these 
arc  pierced  by  holes  so  as  to  give  free  communication, 
between  the  various  compartments.  The  kiln  has  two  lire 
holes,  one  at  the  side  and  the  other  at  the  end,  with 
branched    flues,    the  branches    communicating    with    the 

compartments  of  the  side  Hue.  The  bottom  flues  are  built 
upon  an  ineliue.  n*ing  from  the  tire  holes  inwards.  It  is 
to  be  observed  that   the    vertical    side    flues  are  of  only  half 

the  width  that  is  customary  In  kilns  of  this  character, 

—ll.  II.  it.  s. 

Sheet  mi. I  Plate  Qlatt,  Impt*.  in  or  relating  tu  Ike  Afanu- 
factureof.    P.  T.  Bievort,  Dresden.     Bag.  Pat   ii. 

July  f>,  1898. 

I*,  the  manufacture  or  finishing  of  glass  plates,  the  ptastia 
glass  is  rolled  or  pressed  between  soft,  damp,  elastic 
surfaces  ol  fibrous  substances,  such  as  wood,  paper,  or 
asbestos  pulp,  instead  of.  as  usual,  between  metallic  surfaces. 

The  plate*  or  rollers  used,  are  either  prepared  entirely  from 

these  substances,  or  they  are  faced  with  them,  and  pr«- 
vislou  i-  made  for  maintaining  them  in  a  damp  ron.liti.in 
daring  the  pressing  or  rolling.  It  is  said  that  it  is  possible 
in  this  way  to  produce  sheet  Or  plate  glass  as  thin  as 
di  tired,  and  with  a  faultless  polished  appearance. 

—II.  H.  Ii.  s. 

IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

SmcbtOM,  .\ililu  ml,  in  Belgium.    Eng.  and  Mining  J.  1898 
66,    11  |,807. 

\   Dew  mi  rn.s  i~   u- i \ i    the  method  of  manufacturing 

artificial  sandstom  at  Uccli  <  alevoet,  Belgium,  tbo  prodncl 
ol  lime,  whilst  the  working  con- 
dition* are  probably  similar  t..  those  under  which  natural 
sandstone  i*  formed,  viz.,  the  presence  of  hot  water  and 
great  pressure.  The  process  is  a*  follow*: — no  pan*  of 
ren  .lean  well-dried,  coarse  sand  are  intimately  mi\e.l 
with  '.'ii  part*  of  hydraulic  quicklime,  and  the  mixture 
ehnrged  into  a  b..\  of  sheet  iron,  which  is  then  introduced 
int. i  a  closed  boiler  filled  with  hot  water  that  is  kept 
for  78  hours  under  s  pr.  **nr.-  of  r,  atmospheres  and  at  a  tem- 
pera! c.   The  block  of  sandstone  produced 

I esses  the  advantage  .o.-r   natural   sandstone  of  being 

ogeneons.     When  taken  out  ol  the  box,  it  is 
ft  thnt  it  may  he  cut  with  a   knife,  but  on  exposure  to 
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the  air,  it  gives  up  its  moisture,  rapidly  hardens,  and  acquires 
considerable  strength,  [t  is  not  affected  by  frost,  and  does 
not  absorb  more  than  6  or  7  per  cent,  of  moisture,  even 
after  prolonged  desiccation.  Its  resistance  to  crushing 
strain  is  greater  than  400  kilos,  per  sq.  cm.,  being  four  times 
that  of  French  white  freestone,  and  almost  as  great  as  that 
of  the  famous  Gobertange  stone,  which  it  resembles  in 
colour  and  appearance.  The  artificial  sandstone,  which 
resists  climatic  influences  better  than  the  natural  variety, 
may  be  produced  in  large  blocks  of  irregular  shape,  for 
about  10  cents  per  cubic  toot,  which  includes  cost  of  boxes 
for  blocks  of  regular  dimensions  very  near  to  the  finished 
sizes,  and  also  saws  for  supplying  sawn  stone. — A.  S. 

Slag   Brick   in   Russia.     Eng.  and  Mining  J.  1898,   66, 
[14],  394. 

The  manufacture  of  slag  brick  in  Russia  is  carried  out  in 
the  following  manner : — The  granulated  blast-furnace  slag, 
after  sifting  and  drying,  is  dry-mixed  with  from  4  to  10  per 
cent,  of  very  finely  ground  lime  (in  a  particular  example, 
4  per  cent,  was  added,  bringing  the  total  lime  content  up  to 
55  per  cent.),  and  the  mixture  formed  into  bricks  in  a 
revolving  dry  press.  The  bricks  must  be  handled  very 
carefully  at  first,  but  after  being  dried  by  exposure  for  six- 
days,  they  become  perfectly  hard.  Burning  is  not  necessary. 
Trie  slag  brick  is  stated  to  possess  strong  hydraulic  pro- 
perties, to  withstand  high  and  low  temperatures,  to  weigh 
less  than  stone,  and  to  require  little  mortar  when  laid  up. 
IN  tensile  strength  is  about  312  lb.;  crushing  strength, 
froml,250 — 5,600  lb.  per  square  inch,  according  to  the  time 
of  hardening.  The  composition  of  the  granulated  slag  is  : 
Silica,  22-5 — 35-0  per  cent.;  alumina,  14 — -15  per  cent.; 
iron,  33 — 1-1  per  cent.;  manganese,  0*0 — 0-3  per  cent.; 
lime,  51 — 45  per  cent. ;  magnesia,  1  -4  per  cent,  to  traces  ; 
sulphur,  0-3— 0-4  per  cent.  Loss  on  heating,  2-3 — 7-5 
per  cent. — A.  S. 


Brickwork  Pillars,  Testing.     Riga  Indust.  Zeit. ;  Thonind. 

Zeit.  22,  [51],  673—675. 
In  order  to  ascertain  the  amount  of  superficial  area  of  brick- 
work— i.e.  number  of  bricks — that  can  be  set  by  means  of 
1  cb.  ft.  of  mortar,  a  number  of  pillars  were  built,  the 
mortars  employed  being  compounded  of  sand  and  lime,  or 
Roman  or  Portland  cement  (or  a  mixture  of  both).  The 
average  contraction  of  the  wet  mortar,  as  compared  with  the 
original  bulk  of  the  loose  materials,  was  equal  to  a  reduc- 
tion of  about  30  per  cent,  by  volume. 

On  demolishing  the  pillars  it  was  found  that  1  cb.  ft.  of 
wet  mortar  sufficed  to  set  about  4  cb.  ft.  of  brickwork, 
i.e.,  37  bricks  (size  24-  75  x   11-75  x  7 "3  cm.). 

Compression  tests  were  performed  on  special  cubes  of  the 
mortar,  that  taken  from  the  pillars  being  too  irregular  in 
surface  to  afford  satisfactory  test-samples.  In  general  the- 
best  results  were  yielded  by  the  samples  containing  one  part 
of  sand  per  three  parts  of  cement,  the  highest  figures  being 
furnished  by  Portland  cement  mortar,  and  the  next  best 
by  that  containing  Koman  and  Portland  cements  in  equal 
proportions. 

It  was  also  observed  that  the  bricks  in  all  the  pillars  set 
with  Portland  cement  were  very  difficult  to  dislodge,  and, 
for  the  most  part,  split,  leaving  fragments  adhering  to  the 
mortar,  even  when  the  ratio  of  cement  to  sand  was  as  low 
as  1:7.  On  this  account  it  is  considered  highly  advisable 
to  increase  the  tenacity  of  Koman  cement  mortars  by  an 
addition  of  Portland  cement. — C.  S. 


Portland  Cement,  Comparative  Action  of  Various  Addi- 
tions to.  L.  Erdmenger.  Thonind.  Zeit.  22,  [81]  r 
529—930. 

The  subjoined  tables  give  th?  tensile  strength  furnished  in 
parallel  experiments  conducted  by  Lundteigen  and  the 
author,  with  the  cement  mixtures  specified:  — 


Tensile  Strength  in  Kilos. per  Square  Inch. 




Pure  Cement. 

2  Cement. 
6  Normal  Sand. 

1  Cement. 

1  Trass. 

6  Normal  Sand. 

1  Cement. 

1  American  Volcanic 

Ash. 

6  Normal  Sand. 

1  Cement. 
1  Swedish  Faetor 

Waste." 
6  Normal  Sand. 

Water,  25  percent. 

Water,  Si  per  Cent. 

Water,  10  per  Cent, 

Water,  101  per  Cent. 

Water,  Hi  per  Cent. 

rif 

283-0 
35S-(! 
447-4 

128-0 

152-6 
206-6 
885-6 

265-2 

75-0 
119-1 
163-2 
196-7 

221-7 

78-9 
1W4 
202-0 
286-9 
453- 1 

159-9 

453-4 

°-! 

294-1 

c! 

329-8 

5 

331  0 

wl 

Water,  235  per  Cent. 

Water,  12  per  Cent. 

Water,  125  per  Cent. 

Water,  125  ]>er  Cent. 

Water,  13a  per  Cent. 

1 

0  1 

u  1 

•s-: 
■= 

a 

7days [f" 

(  F 

•    -    {1 

■   {I: 

415-0 
485-1 
490 -0 
6113 
684-7 
720-0 
638-3 
824-3 
637-7 
783-3 

124-7 
12f3 
176-7 
206-3 
859-8 
286- 0 
304-0 
310-3 
3W7 
365-7 

57-7 
66-7 
15H-0 
185-3 
194  3 
338-7 
282-0 
407-3 
294-7 
421-0 

4G'7 
73-7 
139-0 
2173 
218-0 
863-3 
347-3 
419-8 
899-0 
428-0 

260  0 
255-3 
357-3 
414-3 
428  3 
469-0 
459-0 
490-0 
536-0 
524-3 

N.B.— r  =  fresh  water;  S  =  salt  water, containing  CaSO,.  1-0214;  MrSO,.  0-238;  NaCl,  0-1515  t;rm.  per  litre. 
*  SiOj,  59-01 ;  A1203  +  FejOj,  14-66;  CaO,  T3S;  S03,  2"66  ;  loss  on  calcination,  2f76  per  cent. 


— c.  s. 


Clays  of  Missouri.     H.  A.  Wheeler.     Eng.  and  Mining  J. 
1898,66,  [15],  426. 

See  under  VIII.,  page  1046. 

Portland  Cement  Mortar,  The  Calcium  Mydrojide  {Free 
Lime)  in  Hardened.  Schuliatscheuko.  Thonind.  Zeit. 
22,  400. 

See  under  XXIII.,  page  1073. 


PATENTS. 


Cement,  Artificial  Stone,  and  the  like  ,-  An  Improved  Com- 
position applicable  for.  C.  G.  J.  Frosell,  Stockholm, 
Sweden.     Eng.  Pat.  23,993,  Oct.  18,  1S97. 

Buuned  magnesite  or  dolomite  is  mixed  with  an  aqueous 
solution  of  zinc  or  magnesium  chloride.  After  the  mass 
has  become  somewhat  stiff,  it  is  further  mixed  with  aqueous 
solutions   of  phosphates,  carbonates,  or  staunates,  or  with 
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stannic  scid,  sulphate-  of  th.    alkalis,  or   suipli.it.-   of  mag- 
I  hit  mixture  forms  th<-  i-.int ni itiou -  material,  and  it 
I,  broken  marble  or  other  -t.me,  metallic 
r,  coal,  vegetable  or  animal  fibre,  &c. — II.  EL  B.  S. 

ParBamd  Camtnt.  Tmpt*.  in  il"  Mamufaebtrt  of.    '  >.  Imray, 
London.     From    La   "■■■■'■  ''■'   Anonyme  dca   Ciments  et 

Bag.    Pat    16,173, 

July  J'..  . 
Co**,  rown    into   tlie   kilns  with  i! 

of  -alt  to  in  ton*  of  a  mi  at 

i  he  addition  of  the  tall  is  nld  to  effeel  a  large 

asmnptjou  ol  fuel,  and  in  produce  better 

maiiufj  la.     So  lodium  chloride  is  found  in  the 

ni  -  II.  11    B.  B 


X.-METALLURGY. 

GoUifirltit,   Mining    Practict    of  On     Witmakrtrand,   S. 
A     Denn]       Trana.   Australasian   Inst,  of 
Miniii  -5,  >* — TO. 

'I'm-  paper  i-  a  detailed  rally,  and  its 

- .  ■  I  -  In  the  course  of  bis  remarks, 
the  anther  »..rk-  ..mi  a  comparison  between  the  arr-compree- 
aioo  drilling  phml  and  the  new  Bladray  electric  drill  plant 
the  original  outlay,  cost  of  working,  and  labour. 
The  effects  of  the  llisdrey  drill  upon  the  economics  of  the 
mining  industry,  judged  from  its  experimental  perform 
follows :— The  capital  ontlay  and  tl 
,,f  ii„  i  rock-drilling  plain  would  be  consider- 

.    the  effective   perfonnanee  of  the   Bladray 
portlonatel]   to  the  power  generated,  is  B5  per 
..■hi  a-  against  10  per  cent. with  air-drills;  the  simplicity 
n  and  the  few  working  parts  commend  it  for  long 
ami  rough  usage  .  the  oosl  of  running,  as  against  air-drills, 
on  equal  footage  bored,  is  in  the  pro]  I  10  to  84,  or 

ill]   one  iliinl ;  it  is  the  mosl 

drill  in  hand  formatii indi  i  slopes  will 

efl  avingover  bud  labour  of  about  ?s  per  cent, 

one  tenth  of  the  present  native  labour  would  be  required, 
with  a  consequent  reduction  in  labour  transit,  and  thi 
wnnkl  i  ni.  of  the  existing  rat.- ;  it  would  enhance 

tin  |.i.>fit-i-»miiig  power,  and  would  advance  the  exploita- 
ires  in  outlying  districts.—  A.  W. 

(>m  [f.ra'l,  Silrn  tratorn   Purnaci    Smelting  of. 

I   J    I »%  .  :.      [Vans.   Australasian  Inst,  of  Minis 
ginc'-re.  5,  "1 — *•">■ 

Th»  aothor  gives  the   results  obtained   bj  -  ead  sul- 

..iii  t..  600  II.  )  with  added  oarbonal 

.  .i  Hi  j  mi  the  ■urines  of  a  bath  of  blast  furnace  lead 

in  a  rerarbtratorv  furnace     The  action  takes  place  for  two 

.ti.  r  which  the  slag  is  skimmed  off  the  metal  on  t"  a 

o  the  tire  bridge  and  the  lead  bath,  where 

il  is  drained  oc  liquated  fbi  two  hours  previous  to  remove] 

ami   sul  -ni   in   the    cupola.      An.  i    aboirJ 

i.  containing  about  i   per  cent,  »>f 

silver,  i«  tapped  for  cupellation  treatment,     li. 

ili.    ore,  r  -  the  proportion  of  lea. I  rc- 

f  ili.-  lead  present  was 
obtained  with  an  or.-  mixture  containing 
l<  el.  ....  nil.  1 1 1  o  retained  in   tl  l  7  per 

cent  in  !■•  i.  -i-  a iih  a  pure  on 

the  jrV  l.l  amounted  to  ir..m  T..  to  80  pi 

1  .'•■  a.Ual.t.1.  i 

with  oil  •  lead  bath  s 

i.     I  be   high   i  oat   ol 
labour  it    A 

with   | -  ,  which    produce 

■il  •■ 

nontarmni  i;.  i..  :.,  p.r  ■_•■,  to  go  |„.r 

cent  .i  lb]   the  rosst-n  action 

I    \V. 

lion  in  Wetalt  and  Aliopi      W.  C.  Roberts-Austen, 
i'i..     Bo]   Boi    63,  t  it- 
1  ibor  i         I-   -..in..  Mirth,  i  uoi  .1  bj   his 

I     (bowing    the    arrest     of    the    fall    of 


temperature,  and  the  temporary  rise  due  to  the  release  of 
the  latent  heat  of  fusion,  during  the  solidification  of 
gradually  cooling  molten  metal-  and  alloys.  Surfusion  has 
been  now  delected  in  copper,  bismuth,  antimony,  lead,  and 
tin,  and  in  the  eutectic,  or  lowest  fusing-point  alloy  of 
bismuth  and  copper.  In  pure  alloys,  the  angle  of  arrest 
i-  sharply  defined,  but  the  angle  of  resumption  is  rounded 
off;  whereas  in  isoinorphous  mixtures  neither  angle  is  sharp, 
the  arrest  being  gradual,  as  the  alloy  assumes  the  pasty 
state  previous  to  actual  solidification. 

It  is  observed  that  with  gold  the  temperature  during 
surfusion  falls  about  2  below  it-  true  freezing  point.  The 
curves  of  alloyr.  sometimes  show  more  than  the  simple 
r.  lease  if  the  latent  heat  of  fusion,  such  as  smaller  breaks 
at  the  moment  of  surfusion,  due  probably  to  -nine  molecular 
adjustment  of  the  constituents.  This  i-  untie,  able  in  an 
alloy  of  C4  tin  and  .10  lead,  where  a  point  in  the  downward 
surfusion  curve  indicates  probable  crystallisation  of  a  small 
quantity  of  lead,  which  is  confirmed  by  a  corresponding 
point  in  the  upward  curve  of  increased  temperature  when 
the  lead  would  be  remelted.  In  the  Series  of  lead  tin  alloys 
it  is  found  that  there  are  two,  and  sometimes  three,  freezing 
points, — Bret,  the  initial  freezing  point,  which  is  higher  as 
tin  percentage  of  tin  is  increased;  second,  the  eutectic 
alloy,  which  is  a  constant  at  183°;  and  the  third,  hi 
this  temperature,  which  is  sometimes  occasioned  by  the 
falling  out  of  lead  from  the  surfused  alloy.  As  it  is 
necessary  t..  stir  the  alloy  to  obtain  the  first  point, and  to 
allow  it  quietly  to  surfuse  to  obtain  the  third,  it  is  not 
po-si'  I    the  three   points  in  one  experiment.     If 

tin  he  in  excess  of  the  amount  required  for  the  eutectic 
alloy,  ii  crystallises  rir-r.  and  it-  presence  in  the  bath 
prevents  the  surfusion  of  the  eutectic  alloy.  By  these 
results,  alloy-  are,  for  the  first  time,  experimentally  shown 
to  be  similar  in  behaviour  to  saline  solution-  a  regards 
selective  -iirfu-ion. 

In  speaking  of  the  vapnri-aii.ni  of  metals  at  low 
temperatures  >n  oacuot  the  author  mentions  an  experiment 
in  which  he  heated  polished  discs  of  silver  and  cadmium, 
separated  bj  a  ring  of  glass,  in  a  vacuous  tube  in  a  water- 
bath  .it  "in  C.  for  eight  days,  when  an  appreciable  deposit  of 
a  tinted  cadmiui  i-silverallo]  was  found  on  the  surface  of  the 
silver,  proving  that   cadmium  must  have  pal  ■  the 

intervening  vacuous  -pace — A.  W. 

Cart  Iron,  Beat  of  Solution  of    B.  D.  Campbell  and  \v.  ]•;. 

Ilartmnn.  J.  Am.  r.  Chcin.  Soc.  20,  ['•']•  690—895. 
I  r  i-  well  known  thai,  in  the  blast  furnace,  east  iron  changes 
colour  with  inerea-e  of  temperature  ;  this  change  continues 
until  silver]  or  glased  iron  is  formed,  when  the  appearance 
ami  properties  of  the  iron  undergo  an  abrupt  change.  It 
..I  probable  that  this  abrupt  .hang.,  might  be  due  to 
a  change  of  form  in  which  silicon   exists  in    cast   iron,  and, 

to  obtain  definite  evidence  on  this  point,  thermo-chemioal 
investigations  wen-  mode. 

I  ach  sample  of  cast  iron  was  lirst  carefully  analysed,  and 
then  the  heal  of  solution  of  l  grin,  in  ammonium  copper 
chloi  I  per  cent,  free  by  drochJoric  acid)  determined, 

correction-  being  made  Lt  loss  by  radiaii.ui  and  gam  by 
oxidation  of  cuprous  chloride.  The  number  thus  found  was 
divided  bj  the  percentagi  oi  iron  actually  obtained  in 
solution,  to  give  the  number  of  calorics  evolved  per  gun.  of 

iron  dissolved,     l-'r this  number  was  subtracted  the  heat 

due  to  oxidation  of  manganese  and  phosphorus,  and  also  the 
heal  of  solution  of  1  grin,  of  pur.-  iron.  The  remainder  was 
taken  to  represent  the  heat  evolved  by  the  oxidation  of  tin- 
silicon  accompanying  each  grin,  of  iron  dissolved.  II" 
eonclu-ion-  drawn  were:  (I)  When  the  carbon  is  nearly 
all  in  the  graph  ••  hi  at  evolved  b]  th    oxidation 

of  th  Dttional  to  the  amount  men) 

present.     <-)  When   the  cs  hiefl]  combined,   the 

beat   evolution   i-  greatly  diminished,  owing  to  the  large 

amount  of  heat  al 'bed  in  thi  di  c posit     i  ol  the  various 

pounds  of  iron,  carbon,  and   silieou.     (3)    Che  heat  of 

formation  ol  the  c i id  ol  silicon  and  iron  is  about 

B7,700  calories  il)  When  the  pereentage  ol  silicon  pre- 
sent corresponds  with  the  formula  SiFe,,  the  compound  is 
insoluble  in  ammonium  copper  chloride. —  B.  II.  T. 
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Steel,  A  New  Method  of  Case-hardening.  A.  Gay. 
Rev.  Gen.  ties  Sciences ;  through  Eng.  and  Mining  J. 
1898,  66,  [12],  334. 

The  method  used  at  the  Pamiers  Steelworks  for  case- 
hardeninff  ingots,  consists  in  directly  carburising  one  of  the 
ingot  faces,  at  the  time  of  casting,  by  lining  one  of  the 
vertical  sides  of  the  mould  with  carburising  matters,  and 
preventing  this  carburisation  from  penetrating  too  deeply 
into  the  inside  of  the  ingot,  by  cooling  the  vertical  side  of 
the  mould  opposite  to  the  carburising  side,  so  that,  on  contact 
with  it,  the  steel  will  soon  become  pasty  and  incapable  of 
absorbing  the  carbon,  which  begins  to  dissolve.  The  mould 
into  which  the  extra-mild  steel  is  run  has  one  of  its  sides 
lined  with  a  prism,  made  of  carburising  matters  ;  and,  on  this 
side,  the  thickness  of  the  layer  of  substances  that  are  bad 
conductors  of  heat  behind  the  carburising  matters  may  vary 
according  to  the  amount  of  cementation  or  case-hardening 
required.  The  opposite  side  is,  on  the  contrary,  formed  of  a 
substance  which  is  a  good  conductor  of  heat,  riz.,  a  block 
of  cast  iron,  cooling  down  by  its  conductibility  the  back 
portion  of  the  ingot.  The  linings  of  the  two  vertical  Bides 
at  right  angles  to  the  two  above  mentioned,  affording 
transition  between  the  bad  and  the  good  conducting  sides, 
consist  of  prisms  of  refractory  materials,  the  edges  of  which 
abut  again6t  the  metal  side,  while  the  form  of  the  mould, 
in  which  account  is  taken  of  the  differences  of  cooling  at 
the  centre  and  at  the  sides  of  the  ingot,  affords  a  progressive 
cooling,  so  that  the  layer  of  cemented  steel  is  almost 
uniform  over  the  whole  of  the  hard  surface  of  the  ingot. 
The  case-hardened  surface  is  rather  rough  ;  but  all  irregu- 
larity disappears  in  forging,  which  may  be  effected  without 
special  precaution  and  at  a  comparatively  low  temperature, 
by  the  press  rather  than  the  steam  hammer.  Ingots  of 
half  a  ton  to  three  tons  have  been  cast  in  this  manner  ; 
and  a  three-ton  ingot,  40  em.,  reduced  by  forging  and 
rolling  to  one-fourth  that  thickness,  was  found  to  contain 
from  18  to  0-20  per  cent,  of  carbon  between  its  hard 
surface  and  a  depth  of  5  mm.;  from  0'60  to  0'40  per 
cent,  between  1  iu.  and  2  ins.  from  the  surface ;  and  from 
0-35  to  0-15  per  cent,  between  90  and  100  mm.,  or3Tnj  ins. 
and  4  ins. — A.  S. 


Gold  Amalgamation,  Influence  of  Temperature  on.     E.  E. 
Woakes.     Kng.  and  Mining  J.  1898,  66,  [13],  370. 

The  author  has  met  with  the  same  difficulties  in  gold 
amalgamation  as  described  by  Sharpies  (this  Journal,  1898, 
928),  but  has  obtained  satisfactory  results  with  the 
following  method : — Cast-steel  liners  are  used  in  the 
mortars  in  place  of  the  back  coppers,  whilst  a  silvered 
copper  plate  (6  ins.  wide)  extends  along  the  outside  lip 
of  the  mortar,  anil  is  held  in  place  by  the  pressure  of  the 
chuck  block,  under  which  it  passes.  A  splash  board  is 
placed  in  front  of  the  screens  at  such  an  angle  as  to  lead 
the  pulp  well  on  to  the  top  of  the  plate.  Two  inches 
below  this  top  lip  plate  is  a  second  removable  lip  plate, 
50  by  10  ins.,  then  an  amalgam  trough,  4  ins.  deep  and 
4  ins.  wide,  then  the  apron  plates,  9ft.  by  48  ins.,  whilst 
below  these  are  two  more  mercury  traps  or  "  catch-alls," 
from  whence  the  pulp  passes  over  Fruevauners  and 
blanket  tables,  the  tailings  going  to  waste,  and  the 
concentrates  to  cyanide  treatment.  Every  eight  hours 
the  plates  are  softened  with  mercury  and  rubbed  with 
rubber  to  remove  loose  amalgam,  which  is  accounted  for 
in  the  table  as  daily  clean-ups.  At  the  end  of  the  month,  the 
eight  lip  plates  are  taken  out  and  surrounded  iu  a  box  with 
hot  sand,  the  latter  being  first  heated  nearly  to  dull  redness, 
and  then  shovelled  on  to  the  plates.  After  half  an  hour, 
the  plates  are  taken  out  and  scraped,  the  amalgam  recovered 
in  this  operation  being  of  the  heaviest  and  finest  quality. 
Hot  sand  is  spread  over  the  upper  4  ft.  of  the  apron  plates, 
and,  as  it  cools,  is  replaced  by  fresh  hot  sand  until  a  trial 
shows  the  plates  to  be  soft,  when  the  amalgam  can 
easily  be  removed  by  scraping,  leaving  the  plates  in  good 
condition. 

The  yield  of  amalgam  from  the  various  sources  during 
a  month's  run  was  as  follows.  The  amalgam  contains 
38  per  cent,  of  gold,  the  melted  gold  being  932 '71  fine  : — 


Daily  clean-ups 

Blanket  washing:  ( by  barrel) 

Lip  plates 

Apron  plates 

Battery  sands  and  upper  catch-alls 
Lower  catch-alls 


Amalgam. 

Per  Cent,  of 

Oz.  Troy. 

Total. 

BOB '5 

24-00 

23-7 

0-94 

815-7 

32-28 

461-8 

IS -2s 

590-3 

23-36 

28-G 

1-13 

2,526-6 


— A.  S. 

Cyanide  Process,  Application  of  O.rygen  in  the.  H.  T. 
Durant.  J.  Chem.  and  Metall.  Soc.  of  S.  Africa,  1898,  1 
59—62. 

The  author  advocates  the  use  of  the  centrifugal  pump  for 
supplying  the  necessary  oxygen  to  slimes,  &c,  undergoing 
extraction  witli  cyanide,  and  describes  a  pump  iu  which  cue 
or  more  air -valves,  which  open  inwards  and  close  with 
inside  pressure,  are  fitted  into  the  suction  pipe  between  the 
l'eet  valve,  regulating  the  flow  of  the  slimes,  and  the 
centrifugal  pump.  By  this  means  the  quantity  of  air  drawn 
in  can  be  regulated  in  a  manner  far  more  satisfactory  than 
by  trusting  to  the  air  being  drawn  through  loose  glands  and 
defective  packing. — A.  W. 

Gold  [Cyanide],  Precipitating,  by  Means  of  Copper  Salts. 
P.  de  Wide.  J.  Chem.  and  Metall.  Soc.  of  S.  Africa,  1898, 
1,  65—66. 

In  meeting  the  objections  to  the  process  of  precipitating 
gold,  as  cuprous  aurous  cyanide,  from  cyanide  solutions  by 
means  of  sulphurous  acid  and  copper  sulphate,  the  author 
admits  that  a  considerable  amount  of  water  is  required.  He 
ventures  to  overcome  this  by  destroying  the  reducing  pro- 
perties of  the  liquid  after  the  gold  precipitate  has  been 
separated,  and  thus  rendering  it  fit  to  be  used  again  with 
fresh  cyanide.  For  this  purpose  he  adds  barium  peroxide, 
sodium  dioxide,  solution  of  bleaching  powder,  or  an  alkali 
or  other  chlorate  to  the  liquid  until  the  bisulphites  present 
are  destroyed. 

It  is  possible,  although  not  practicable,  to  recover  part  of 
the  cyanogen  from  the  dried  precipitate  of  cuprous  aurous 
cyanide  by  passing  over  it  gaseous  sulphuretted  hydrogen, 
by  which  is  produced  hydrocyanic  acid  gas,  cuprous  sulphide, 
and  aurous  cyanide.  The  first  of  these  is  absorbed,  after 
passing  over  lead  sulphate  to  remove  the  sulphuretted 
hydrogen,  by  alkali  to  produce  fresh  cyanide,  whilst  the 
mixed  residue  is  roasted  to  yield  gold,  copper  sulphate,  ami 
copper  oxide.  Tbis  mixture  is  then  treated  with  sulphuric 
acid  and  the  remaining  spongy  gold  melted. — A.  W. 

Slimes,   Coagulation   and   Rapid    Settling  of.     A.  Prister. 
J.  Chem.  and  Metall.  Soc.  of  S.  Africa,  1898,  1,  82. 

The  coagulating  action  of  various  salts  and  acids  in  solution 
on  suspended  slimes  may  be  explained  as  a  simple  solution 
problem.  The  slime  pulp  may  be  considered  as  a  chemical 
and  physical  solution  which  is  somewhat  comparable  with 
the  result  of  the  action  of  water  on  lime,  wherein  there  are 
two  combinations  of  the  water  and  lime — one  solid  and  the 
other  liquid.  An  equilibrium  is  established  between  them, 
and  continues  while  the  conditions  remain  unchanged,  but 
it  is  disturbed  by  a  change  in  temperature.  The  author 
maintains  that  water  containing  suspended  slimes  is  homo- 
geneous, and  therefore  may  be  considered  as  a  solution,  the 
equilibrium  of  which  is  disturbed,  with  the  resulting  physical 
effect  of  coagulation,  by  (1)  raising  the  temperature  of  the 
liquid;  (2)  the  addition  of  some  acid,  alkali,  or  salt;  or 
(3)  changing  the  proportions  of  water  and  solid  matter. 
This  disturbance  may  or  may  not  be  accompanied  by  a 
chemical  reaction. — A.  W. 

Slimes,  Coagulation  and  Rapid  Settling  of.  W.  A.  C'al- 
deeott.  J.  T.  Carrick.  J.  Chem.  and  Metall.  Sos.  of 
S.  Africa,  1898,  6,  96—97. 

These    authors    separately    write    in   reply    to    Prister's 

explanation  of  the  coagulating  effect  of  lime  upen  slimes. 

The   former   states   that    perfectly    clear   lime    water    will 
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;„„»„,  shin.-  pulp.  and   thai    ID    die 

ca^  „.  i  Iding  tanie  hydrate  with  the  lime, 

.  -    |  iptd  than    in  -lime-    fr  Jin    Dl 
ipolee  ill'-  statement  that  ordinary  -line 
...  i:  ||  ■  ,_■.  r  -  formula,  although  the;  may  do  so 
.•  of  lime  i  anil  he  maintains  thai 
lion  mn»t  take  place  before  precipitation.     •  ntly  be 

n  of  the  lime  to  the  mortar  ho*,  to  give 
.r  the  partick-s  lo  agglomerate 

Slow     I  '"•      sv-    A   Ca 

.1    i  bea    and  Metal).  Boc.  of  South  Africa,    1S98,  6, 

\   »>t  slime  reeidoe  contained  l"  ^r.»iii~  of  and 
id  portion,  :iud  nffie  • 
in-  10  bring  the  total  to  25-5  grains  per 
ion  in  ili'-  whole   reridne  when  dried.     On   assaying  this 
It  yielded  only  1"..  17.  and  20  grains, 
i    ■    ess  and  quantity  of  litharge  • 
1 1    previously  dlgeated    with   irater,    I 
.,„!   |i  i  with   litharge   t..  secure  the 

aoluble  gold,  and  th'u  essayed  with  the  washed  residue,  the 
as  the  quantity  of  watt 
!.-    explanation  of  these  elig- 
ible gold  deposited  in  th.-  dried  dime 
...n  that  era  th.-  lead 
globules  from  tl  s  litharge  fail  to  collect  it. 
The  author   n.-xt    points  out  that  the  two  formula  for 
o    dry  slimes,  though  both 
■    rc-ult-  a-  widelj  different   as 
ti„  did  !■_'.'■      in  commercial  appli- 

thal  formula  which  -tart- 
iMih  moist  dunes,  as  being  mere  in  iiccorduiK'i'  with  the 
.!  r.»nit-  bj  practice,     To  obtain   the  specific 
ay  slime  thai  has  is  led,  it  is  ne 

i  with  water,  apparently  to  expel  entangled  air. 

—A.  W. 

V  |   .     m     H.  Moieean.     Eng.  and  Mining  J, 

66,     IS     i-i 
ha   author  has  obtained    metallic  calcium  b\    reducing 
idiiht  with  excess  of  sodium  in  an  iron  crucible, 
»i, .  i  rad  beat  for  an  hour.    The  resulting  regulus 

•tin  and  the  latter  i-  •  itracted  either  by 

mean,  of  alcohol,  which  docs  not  attack  the  calcium  as  lorn.- 
as  there  i-  enough  sodium  present,  or  in  an  electrolytic 
crucible  t  ell  of  nickel,  which  form«  the  ctttluxh  .  with  a  ,  arbon 

anodi      By  the  first  method  ;l alcium  i-  obtained  a-  a 

silver-white   powderi    with    the   latter    process,    in    small 

globules  or  fused  and  crystallised  messes.     The  metal 

be  fi  tided,  and  drawn  to  wire.     When  heated  in 

bj  I  i  red  h.  at.  a  hydride,  I   <U  , in  the 

form  of  »  «li  heated  in  nitrogen,  a  nitride, 

I  i  nil  nitride  reacts  with  hydrogen, 

lag  .a' I  the  hydride  already  mentioned  :  ii  also 

I  ith  wutcr.-    A    B. 

Tin.   Electrolytic   Determination   of     1  .  I»   Campbell  and 

B.  C.CI  imp  on     .i    \'".  i   i  hi  in.  s..,-.  20,  [»  , 

'.',./.  r   Will    ,  ;..i/.     ! 

Ijftu   Determination  oj      Pas 
66,  [U]i  424. 

I    ! 

1     :  .     i .  I  -  18,  66 

,  mhr   |X., 


i  I     :■  *    Working 

A     1     i  t J,    ' 

: 

>in./.  •  win., 


PATENTS. 

Steel,  Tmptt.  in  the  Manufacture  of.  T.  J.  Heskett  and 
II.  Jones,  both  of  Adelaide,  S.  Australia.  Kng.  l'at. 
21,128,  Sept.  14,  l-y7. 
Tub  cupola.  f..r  melting  the  pig  iron,  scrap,  &c,  or  tin 
usual  ore  charge,  and  the  converter,  are  connected  together 
by  a  short  firebrick-lined  flue  or  channel,  so  that  the  metal 
from  the  cupola  can  run  direct  into  the  converter  without 
lots  of  heat.  Furthermore,  the  converter  is,  closed,  and  the 
hit   gates   and  particles  of  metal  from   the   llessetnerising 

SS  therein,  are  conducted  back  through  the  same  flue 
Into  the  cupola,  when-  the  h  at  of  the  gases  Is  utilised  aud 
the  particle*    of  metal   caught,  melted,  and  returned    to  the 

rt.r  with  the  down-flowing  metal.  Consequently  the 
melting  down  and  converting  may  be  carried  on  simul- 
taneously and  continuously  in  practically  one  furnace. 

—A.  W. 

Gold  Oris,  An  Improved  Process  of  Treating.  ('. 
Wetherwax,  New  York,  I'.S.A.  Eng.  l'at.  21,483, 
Sept  18,  1897. 

In  this  patent  the  author  uses  sodium  or  potassium  silicate 
solution  alone  (thi9  Journal,  1X98,  768)  with  which  t.. 
digest  the  gold  ore  at  a  steam  heat,  and  at  a  Bteam  pressure 
of  80  lb.  per  sq.  in.,  so  as  to  render  the  gold  more 
ptible  to  the  action  of  solvents. — A.  \V. 

Slag  Wool,  fmpts.  in  or  connected  with  the  Manufacture  of. 

W      P.   Ingham.    Middlesbrough.      Kng.    Pat  88,61 

(l.t.  14,  1897. 
Si  1 1  mii  i    slag   from  a  series  of  blast  furnaces  is  tapped 

into  a  ladle  or  kettle  placed  upon  a  truck  running  on  lines 
connecting  each  furnace  with  a  small  annealing  oven 
with  a  door.  The  ladle  contains  a  tapping  hole,  plug. 
hi. I  ~p. nit  at  its  base.     The  truck  with  the  ladle  is   run  into 

the  annealing  oven,  which  is  suitably  heated  to  sustain  the 

fluidity  of  the  Blag.  The  tapping  spout  protrudes  through 
a  hole  in  the  wall  immediately  over  a  steam  jet,  which 
blows  the  running  slag,  when  tapped,  in  the  form  of 
wool,  tin. nigh  an  opening  into  a  ...nviiii.nl  chamber  or 
wool-h  >u-e  situate. 1  in  front  of  the  jet.  —  A.  \V. 

Slag  Wool,  tmptt.  in  in   connected  with  the  Manufacture  of . 

W.     P.     Ingham,     Middlesbrough.       Eng.     l'at.    V!5,468, 
Nov.  3,  1H'.I7. 

I\  place  of  the  annealing  oven  in  the  foregoing  specification 
cr,  lined  with  non-conducting 
material,  is  lined  on  to  the  truck  and  encases  the  whole  of 
the  -lag  ladle  "ith  the  exception  of  the  tapping  spout.  In 
the  top  of  this  cover  is  an  aperture  with  a  door,  so  that  the 

ladle  may  be  refilled  with  molten  slag  without  the  removal 
of  the  cover,  thereby  saving  loss  of  beat.    In  other  respects 
ration  is  earned  out  as  before. — A.  W. 

Aluminium.  .1  .V<  n-  or  Improved  Allot/  of  ami  Process  far 
nui). in, 1  sunn  .  I'.  E  Seen  tan.  Talis.  Eng.  Pat.  24,267, 
i  lot  20,  1887. 

I  in  alloj  consists  "f  '.' I  —9!  parts  of  absolutely  pure 
copper,  i  to  Sparts  ol  pure  aluminium  (i.e.,  above  9" -5  per 
cent,  and  sodium),  not  more   than   cooos  part 

..I  phosphorus,  and  not  more  than  n  ol  part  of  nickel. 
Tie-  phosphorus  i-  added  t"  the  molten  copper  in  the 
form   of  a   phosphidi  et   "i    aluminium,    and  the 

nickel  as  an  alloy  of  nickel  and  copper  or  aluminium. 
The  n- lilting  alio]  is  soft,  resistant,  and  with  a  high  limit  of 
tidty,  both  when  cold  nnd  hot,  and  i-  recommended 
fur  locomotive  furnaces,  high-pressure  and  superheated 
ste  mi  tabes,  torped  i  boats, gun  cartridges,  &c. — A.  \\\ 

U     il  [Aluminium,  Jr.],  ImpU.in  the  Mode  and  Means  for 

i  in  i      I:    '-1  .  and  (i.  H.  Martin, 

SmethwioV     Kng.  Pat.  85,080,  Oct  89,  1897, 

In  annealing  metal,  such  as  aluminium  tube-  or  other 
articles,    a     fusible   plug     is     placed    in  the    pipe   or  tube 
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•conveying  the  heat  or  superheated  steam  from  the  furnace 
to  the  annealing  chamber,  so  as  to  prevent  the  articles  to  he 
annealed  from  being  melted,  or  heated  to  a  temperature 
higher  than  the  melting  point  of  the  plug. — A.  W. 


Zinc,  Impts.  in  the  Treatment  of  Zinc-bearing  Ores  for 
Obtaining,  and  other  Metals  therefrom.  S.  O.  Cowper- 
C'oles,  London.     Eng.  Pat.  5943,  March  10,  1898. 

The  zinc-bearing  complex  ore  is  finely  crushed,  and,  after 
preferably  mixing  with  25  to  50  per  cent,  of  zinc  blende  or 
other  material  to  prevent  binding,  is  dead-roasted  to  convert 
the  zinc  into  sulphate  and  oxide.  It  is  then  lixiviated  with 
water  and  the  solution  evaporated  for  sulphate.  The 
residual  ore  is  placed  in  a  revolving  screen,  to  separate  it 
into  fine  and  coarse  portions,  which  are  then  deposited  in 
different  leaching  vats  and  treated  separately  to  the  same 
process. 

This  consists  of  leaching  with  water  containing  1  oz.  of 
sulphuric  acid  to  the  gallon,  whilst  a  current  of  electricity 
is  passed  through  the  mass,  whereby  oxides  of  zinc  and 
copper  are  dissolved.  The  liquor  is  passed  over  a  bed  con- 
sisting of  fragments  of  zinc  and  carbon,  or  iron  and  carbon, 
or  both,  to  remove  copper,  and  is  used  again  and  again  with 
fresh  acid  in  the  leaching  vat,  until  it  contains  from  20  to 
30  oz.  of  zinc  sulphate  per  gallon,  when,  to  obtain  the  metal, 
it  is  electrolysed  in  cells  having  vertical  revolving  cast-iron 
discs  for  cathodes,  and  lead  plates  for  anodes.  The  zinc 
■sulphate  solution  remaining  with  the  ore  after  draining,  is 
washed  out  with  water  and  added  to,  and  evaporated  by 
waste  heat  with  the  original  water  extraction. 

The  ore  in  the  vats  is  next  repeatedly  leached  with  a 
solution  of  caustic  soda  (30  oz.  to  the  gallon)  to  dissolve 
the  lead,  lime  also  being  added  to  prevent  waste  of  soda  as 
carbonate  or  silicate.  The  sodium  plumbate  solution  is 
then  electrolysed  to  obtain  lead,  or  treated  with  carbon 
dioxide  to  yield  white  lead,  the  carbonate  of  soda  formed  in 
the  latter  case  being  used  to  precipitate  zinc  carbonate  from 
the  original  aqueous  solution  of  sulphate  in  the  production 
of  zinc-white.  Finally,  the  ore  is  treated  with  cyanide  for 
any  gold  or  silver  that  may  be  present. — A.  W. 


Metals  and  Alloys,  Process  for  Increasing  the  Density  of , 
in  Melting  or  Casting.  H.  Schmidt,  Saalfeld,  Gee  man  v. 
Eng.  Pat.' 6861,  March  21,  1898. 

Wises  are  placed  in  the  moulds  or  melting  vessels,  so  that 
an  electric  current  can  be  passed  through  the  metal  or  alloy, 
when  molten,  and  preferably  until  it  has  cooled  or  solidified. 
As  a  consequence  the  molecules  of  the  metal  are  said  to 
attract  each  other  and  pack  themselves  closer  together,  under 
the  influence  of  the  current,  and  thus  render  the  casting 
denser. — A.  W. 


Zinc  Ores  and  other  Volatile  Metals  in  Blast  Furnaces, 
Impts.  in  Method  and  Apparatus  for  Reducing.  A.  M.  (J., 
Sebillot,  Paris.     Eng.  Pat.  7904,  April  2,  1898. 

The  blast  furnace  is  of  the  water-jacket  type,  with  the  top 
hermetically  closed,  and  with  two  rows  of  blast  pipes,  one 
much  above  the  other,  the  outlet  from  tbe  furnace  being 
through  a  hole  in  its  side  situated  between  these  two  rows. 
To  this  hole  is  attached  a  small  chamber  containing  char- 
coal to  reduce  any  escaping  carbon  dioxide,  through  which 
the  gases  and  vapours  pass  on  their  way  to  a  condensing 
sloping  flue  with  a  tap  hole,  and  thence  to  the  powder- 
condensing  chamber  and  shaft.  The  charge,  which  consists 
of  zinc  oxide  and  carbon,  or  zinc  sulphide,  iron  oxide  and 
carbon,  is  fed  through  a  hopper  at  the  top  that  can  be 
closed.  Air  is  forced  downwards  through  the  charge  from 
tbe  upper  row  of  blast  pipes,  and  upwards  from  the  lower 
row,  the  vaporous  products  and  gases  meeting  and  passing 
through  the  outlet  between,  into  and  through  the  hot  char- 
coal, which  completes  the  reduction  to  carbon  monoxide  and 
zinc  vapour,  previous  to  the  condensation  of  the  latter. 

—A.  W. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMIST  EY. 

Electrolytic  Decomposition,  Voltage  necessary  for.   E.  Hose. 
Zeits.  f.  Elektrochem.  1898,  5,  [14],  153—177. 

The  author  repeated  and  confirmed  the  observations  of 
Glaser  (this  Journal,  1898,  462—464)  on  the  electro-motive 
force  necessary  for  the  decomposition  of  water,  and  then 
extended  his  experiments  in  order  to  determine  the  points 
at  which  decomposition  begins  m  different  solutions.  The 
general  conclusions  arrived  at  are  as  follows  :  — 

The  determination  of  the  point  of  decomposition  is  pre- 
ferably made  with  the  help  of  a  continuously  increasing 
voltage,  anil  not  by  a  step-up  arrangement.  *  This  is  ac- 
complished by  winding  the  resistance  spirally  on  an  insu- 
lating drum  which  is  driven  at  a  suitable  rate  by  a  motor. 
The  rate  can  also  be  varied  by  a  system  of  change  wheels, 
whilst  the  resistance  itself  is  continuously  tapped  all  along 
its  length  by  a  small  loose  pulley  bearing  on  the  wire  and 
running  on  a  shaft  parallel  with  the  axis  of  the  drum. 
Deviations  of  the  curves  from  the  theoretical  form,  especially 
with  very  dilute  solutions,  are  due  to  differences  in  the 
concentration  of  the  electrolyte  round  the  electrodes,  and 
hence  the  most  accurate  results  are  obtained  by  using  the 
smallest  possible  currents. 

Extremely  well  marked  points  of  decomposition  are 
obtained  on  the  deposition  of  solid  substances,  whilst  if 
soluble  substances,  and  especially  if  gases  are  liberated  at 
the  electrodes,  the  curves  show  a  gradual  rounding  off 
near  the  point  of  decomposition  instead  of  an  abrupt  change 
of  curvature. 

The  influence  of  temperature  and  concentration  on  the 
electro-motive  force  required  for  the  decomposition  of 
silver  nitrate  solutions  was  also  carefully  investigated,  and 
the  results  are  given  in  tabular  form.  Solutions  of  copper 
salts  shew  two  characteristic  cathodic  points  of  decomposi- 
tion, the  lower  one  of  which  is  probably  due  to  tbe  presence 

+     + 
ofCu— Cu-ions.   An  oxygen  electrode  is  strongly  depolarised 
in  solutions  of  mercurous  salts.     Silver  is  deposited  from 

+ 
nitric  acid  solutions  as  a  singly  charged  ion,  Ag.  In  general, 
acids  show  just  as  many  points  of  decomposition  as  there 
are  ions  split  off  on  progressive  dissociation.  Both  acids 
and  alkalis  show  the  anodic  point  of  decomposition,  observed 
by  Glaser,  at  1 -08  volt,  due  to  the  presence  of  O  ions,  and 
corresponding  to  the  point  of  reversal  of  the  gas  batterv. 

— J.  S. 
PATENTS. 

Storage  Cells,  Impts.  in  Electric.    [Plates.']     C.  P.  Elieson, 
London.     Eng.  Pat.  23,489,  Oct.  12,  1897. 

The  improved  plates  consist  of  several  layers  of  perforated 
and  corrugated  sheet  lead,  arranged  so  that  the  corrugations 
of  adjacent  plates  cross  one  another,  and  they  are  riveted 
together  and  united  by  autogenous  soldering.  Armature3 
or  channel  pieces  of  lead  are  laid  across  the  layers  and 
similarly  united  to  them  at  the  top  and  bottom.  The 
exterior  of  the  completed  plate  is  given  a  coat  of  varnish  or 
other  material  to  protect  it  during  "  formation." — G.  H.  K. 

Electrodes  [Carbon],  Impts.  in.     J.  Hargreaves,  Farn- 
worth-in-Widnes.     Eng.  Pat.  25,519,  Nov.  3,  1897. 

The  electrode  is  composed  of  pieces  of  carbon  having 
either  "  trued "  or  rough  surfaces,  built  up  in  the  form  of 
walls,  floors,  columns,  or  arches,  retained  in  position  by 
screws  or  wedges,  with  or  without  a  layer  of  powdered 
plumbago  inserted  in  the  joints.  These  columns  or  arches 
may  be  supported  by  casting  the  walls  of  the  cell  about 
their  extremities. — G.  H.  11. 

Negative  Plates  for  Secondary  Batteries  [Lead-Zinc], 
Impts.  in  or  relating  to.  P.  J.  R.  Dujardin,  Paris, 
France.     Eng.  Pat.  28,242,  Nov.  30,  1897. 

Negative  plates  for  batteries  of  the  lead-zinc  type  are  con- 
structed of  zinc  or  of  cadmium,  or  of  a  suitable  material 
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Imiam,  and  arc  divided  into  - 
■mall  height  in  the  thane  of  rimpl 
or  of  f  ri  -t.-l  or  interwoven  wires,  or  of  combinations  of 
perforated  or  eaOolar,  being  protected  at  their 
,:„,!,  ;  e)  preventing  the  transfer  of  the  merenry 

.     inductor  t ther,  and  being  arranged  bon- 

/■.nuillv  for  normal  working  not  susceptible  of 

n  the  plates    •  the  propel  diatance  apart 

,,,|..,l   with  prevent   undue  electro- 

nry  draining 
i  nr.  placed  vertically  al   I 

BC  or   cadmium  is 
much  mercury  in  it-  pori  - 
the  norm:.!  workii  •  I  there  i-  no  appari  al  displaco- 

ment  of  merenry      G.  H   R. 

fold        la     /"/ ed     EUetricaL      P.     Brandt, 

Holland.     I  og.  Pat  89,180,  Di  \  9,  l-   : 

oontained  in  a  glass  or  other 

,  .it-ri.il.  and  1-  di-.  ided  into  a 
,  unpartmenl  onding  nun 

These 
ba   which  - 
.  .1  with  •  parte  compost  1  ol  a  mixture 
,,f  .i^  ,  with  sulphuric  acid  and 

..ilcium  inlp  ■  ■ ''  lin alti 

ithout  the  employ- 
il  action.     I 
by  th.  addition  of  butyric  or 

Tin        I  ..   11.   Ft. 

(«.)— BLBCTBO-MBTAtLUBGY. 

;      ,  /  Wova       Electrolytic  t  for  the 

I  \  Dessaui        3 

and  Mel  -   1,63—64. 

•|'M,  |,,i.  of  an  ordinary  iron  pipe,  |  in.  in  ilia 

mil  with  screw  plugs  and  filled  with  mercury. 

there  are  electrodes  are  drilled  in  the 

in  mil  to  end  al  it  lies  horizontally .  ol  suffli  ieni  -i/.r 

tins  wire  to  pass  through  easily 

and  'lip  into  the  mercury,     1  If  electric  main   is  affixed  to 

,,n<-  or  both  ot  the  end  ploga  in  a  convenient  ma sr.    The 

be  made  ol   copper  or  brass,  when  there  will 
imation  •.  or  n  may  be  replaci  'I  by  .i  solid 
■ 
1 1!.,-  men  nry. 
With  thi«  system  of  connection   there  i-  practicallyno 
tension  of  current,  experiment  showing,  with   an 
8- ft.  tube  wnli  .'.J  nnections,  a   lossol   only  0*3 

mi  cent.,  an   compared  with  a  loss  of  18*4   pel   cent,  with 
ir>  trough  connection.    The  intensity  ol 
current  i-  evonl)  distributed,  and  the  connection  is  ra| 

il.il, i\    ,.f  becoming  dirts  oi 

i      I'urlhet re,  there  i-  no  beating  of  the  n  i 

iration  or  spilling — A.  \V. 

f\  am  Ire, n  I  I 

■  32, 

■in,!,  r  Will.,  jm,j,    II 

l'\  I  1  NT-. 

M  <     i  Electrolytic   S 

lir.    I  '  .    Pat 

■ 

'II,, 
the  strippii 

■ 
G   mi; 

i  / 

ii  ( 

rob  18, 

'■; 


having  an  opening  or  openings  for  receiving  an  anode  and 
feeding  in  the  -alt  of  the  alkali  or  alkaline  earth  metal 
winch  it  is  desired  to  alloy  with  a  heavy  metal,  such  as  lead, 
tin,  zinc,  &c,  the  latter  in  a  fused  state  forming  the  cathode. 
A  body  of  the  .-alt  rests  ou  the  cover  and  closes  the  opening-. 
and  the  fused  -alt  forms  the  electrolyte.  The  metal  of  the 
cathode  i-  in  fluid  connection  with  the  chamber,  which  is 
1  against  the  access  of  the  electrolyte,  and  in  which 
the  alloy  rises  until  it  reaches  the  desired  level,  when  it  is 
automatically  drawn  off,  and  by  means  of  a  circulating 
device,  the  flow  of  the  molten  metal  i-  directed  transversely 
belon  the  electrolyte.  The  partition  or  pan  is  immersed 
in  the  cathode  metal  slightly  below  the  true  cathode  surface, 
and  has  an  extension  towards  the  circulating  device. 
Openings  or  channels  are  provided  in  or  partly  formed  by 
the  pan  and  its  extension,  whereby  the  molten  metal  may 
tlow  underneath  and  over  the  same,  so  that  the  alloy  is 
stratified,  the  lighter  portion  flowing  oil  from  the  surface, 
while  the  heavier  is  returned  to  the  point  where  it  take-  up 
the  lighter  metal.— G.  H.  K. 

XII.-FATS,  OILS,  AND  SOAP. 

Pumpkin-Seed  Oil.    II.  Poda.    Zeits.  f.  TJntersuch.  Nahr.- 

U.  Geniissmittel,  IS'.ig,  [9],  625—628. 

'In  is  oil  is  largely  used  for  culinary  purposes  in  Austria  and 
Hungary.  Of  the  various  edible  oils  it  is  next  to  olive  oil 
in  price.  In  Giaz  the  price  per  kilo,  of  these  oils  is: 
(  dive-oil.  so  ki/.  to  i  florin  ;  pumpkin-seed  oil,  70  to  BO  krz. ; 
sesame*  oil,  en  krz.;  cotton-seed  oil.  lo  krz. 

In  order  to  obtain  specimens  of  undoubted  purity,  the 
author  prepared  the  oil  himself  by  cold  expression   from 

the    seeds,  and   also  from    the-   seed-cake    by  cautious  roast- 
ing  and   subsequent   hot    expression.     The    oil    obtained 
cold  expression  was  of  a  greenish  colour,  with  a  faint 

red  fl  ;  whilst  that  obtained  by  the  *  c I  method 

(which    is  substantially    the   manufacturing   process)   was 
us,  and  its  colour  was  brownish-green  by  transmitted 
light  and  deep  red  in  reflected  light. 

Ih,    following  analytical  result-  were  ol  tained  : — 


Iodine  Value 
(Hubl). 


Value. 


Butyro- 
retracto- 


Oil  1.. 

ii.l  II 


fOold  evr 

I  II 

II     ! 


ljria 

i  ■:.-.•  l  -j 

I84-78 


i-  ■  :,i 

1SI.--JI 


70*2 

714 
M'l 

7_-i 


A  number  of  specimens  of  the  commercial  oil  were  also 

examined,  and  the  following  were  the  limits  of  tin-  constants 
•  ■t  ten  whi.h  the  author  regarded  a-  gi  nuine  : — 

01 

Iodine  raluo Ul'70    i 

lion  value 188'SO— 1IHV17 

Bul  I        7l.i.     It'S 

Hell  r«p    ntoffatt-  acids...  fOiimmenet  I 

'  Ended aSt-2»-8 

The  author  considered  thai  the  variations  in  the  iodine 
value  wen  not  so  considerable,  having  regard  to  the  fad 
that  pumpkin-,  •  iv  eg  properties,  and 

thai    during    its    pup. .ration,   thi    seeds   are    subjected    to 

■  •!    dry  inc.   and    roa-tii 

.md    it    i-    well    known     hat    the 
ue    ..f    an    oil    fail*    duriiij  pro  ress    of 

l.ty. 

:  to  adulterate  pumpkii  I 
oil  an-  linseed,  sesame^  cotton-seed,  and  rape  oils.  An 
addil  oi  I"-  dcic,  ted  in  means  of  the 

lid  by  the   iodine  value  and  ilv  . 

and  ile  melting  point  of  the  fatty  acids.  Cotton-seed  oil 
,  in  also  be  detected  bj  means  of  Becchi's  I  st  and  sesame* 
oil   by  the  Baudouin  reaction,  since  pumpkin-seed  oil  gives 

.live  result  with  i  •  -!   .  a    M. 


Nov.  30, 189S.] 
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Olive-Kernel    Oil,    Contributions    to    our    Knowledge    of. 
O.  Klein.     Zeits.  angew.  Chem.  1898,  [37],  847 — 850. 

According  to  Bencdikt  and  other  authorities,  this  oil 
differs  from  olive  oil  in  having  a  sharp  and  bitter  taste  and 
a  dark  green  colour,  and  in  being  readily  soluble  in  alcohol 
and  glacial  acetic  acid,  on  account  of  the  large  proportion 
of  free  acids  which  it  contains.  It  is  also  generally  accepted, 
among  the  manufacturers  and  dealers  in  olive  oil,  that  the 
presence  of  kernel  oil  causes  olive  oil  to  undergo  rapid 
decomposition.  In  the  author's  opinion,  the  curious 
difference  in  the  character  of  the  oil  extracted  from 
different  parts  of  the  same  fruit  must  be  attributed  for  the 
most  part  to  the  manner  in  which  the  oil  is  obtained. 
The  fresh  olives  are  crushed  in  mills,  in  which  means  are 
taken  to  prevent  the  simultaneous  crushiug  of  the  stones. 
The  crushed  mass  is  packed  iu  lenticular  bags  of  esparto 
grass,  which  are  stacked  one  upon  another  and  subjected 
to  a  more  or  less  complete  expression.  They  are  then 
thrown  aside,  and,  after  the  lapse  of  some  time,  the  residual 
mass  (bagasses)  is  again  ground  in  the  mill,  and  pressed 
after  the  addition  of  hot  water,  or  extracted  with  petroleum 
spirit  or  other  solvent. 

It  is  not  surprising  that  the  "kernel  "  oil  thus  extracted 
has  a  sharp  and  burning  taste,  for  rapid  oxidation  occurs 
in  the  interval  between  the  two  pressings,  and  after  two  or 
three  weeks  the  oil  contained  in  the  mass  contains  as  much 
as  50  or  60  per  cent,  of  free  fatty  acids.  <  >n  standing, 
large  quantities  of  oxy-fatty  acids  are  deposited.  The  oil 
has  a  dark  brown  colour,  through  the  oxidation  of  the 
chlorophyll.  The  analysis  of  an  oil  thus  prepared  gave 
the  following  results: — Specific  gravity,  0'9277  ;  iodine 
value,  71-57;  saponification  value,  190-5;  free  fatty 
acids,  71- 12  per  cent. 

The  author  prepared  specimens  of  undoubtedly  pure 
kernel  oil,  free  from  any  admixture  with  oil  from  the  pulp 
of  the  fruit,  both  by  warm  and  cold  expressions.  The 
analytical  results  obtained  with  these  were :  Specific 
gravity,  0-9186  to  09191;  iodine  value,  86-99  to  87-78; 
saponification  value,  182-3  to  183-8;  free  acids,  1-00  to 
1-78;  refractive  index,  1-4682  to  1-4688. 

From  these  results  it  appears  that  the  specific  gravity 
and  iodine  value  of  pure  olive-kernel  oil  are  somewhat 
higher  than  is  usually  the  case  with  olive  oil.  Only  in 
exceptional  cases,  and  with  the  oil  from  such  varieties  of 
olives  as  sevilhana,  cordovil,  anil  mancanitha,  is  the  iodine 
value  of  olive  oil  so  high.  The  saponification  value  is 
rather  lower,  and  the  quantity  of  free  aeids  higher,  than 
in  olive  oil,  which,  when  obtained  from  sound,  fresh  fruit, 
varies  in  the  latter  particular  from  0-4  to  0-8  per  cent. 
The  author  attributes  the  difference  to  oxidation  during 
the  time  which  unavoidably  elapsed  between  the  removal 
of  the  endocarp  from  the  kernels  and  the  expression. 

In  order  to  determine  whether  the  presence  of  kernel 
oil  brought  about  alterations  in  olive  oil,  experimental 
mixtures  of  the  pure  oils  were  made  in  189 1  and  1892,  and 
kept  in  well-stoppered  bottles,  excluded  from  light,  until 
1898.  The  samples  showed  scarcely  any  change  in  taste, 
colour,  or  smell  ;  and,  as  is  seen  in  the  subjoined  table,  the 
amount  of  free  acid  showed  hardly  any  increase  : — 


Variety  of  Olives. 



Free  Acids. 

1891  and  1892. 

1896. 

Pruit  pulp 
Pulp  Mini  kernel 

Pulp 
Pulp  ami  keruel 

Pulp 
Pulp  and  kernel 

PerCent.      Per  Cent. 

0-52                 11-77 
0-75                 (l-;is 



0-53                 0-61 

acids,  which,  from  their  melting  point  and  molecular 
equivalent,  he  concluded  to  consist  of  a  mixture  of  40  per 
cent,  of  stearic  acid  and  60  per  cent,  of  palmitic  acid. 
Aracbidic  acid  was  not  detected.  The  liquid  fatty  acids 
examined  by  Hazura's  method  were  found  to  contain  oleic 
and  linoleie  (linolie)  acids. 

The  general  conclusions  arrived  at  by  the  author  from  the 
results  of  this  research  were  : — 

1 .  The  characteristics  hitherto  assigned  to  olive-kernel 
oil  are  really  those  of  bajasses  oil. 

2.  The  physical  and  chemical  characters  of  pure  olive- 
kernel  oil  are  very  similar  to  those  of  olive  oil. 

3.  Olive-kernel  oil  is  as  stable  as  olive  oil,  provided  it  is 
kept  with  proper  precautions. 

4.  It  can  be  mixed  with  olive  oil  without  any  ill  effect, 
and  there  is  no  reason  why  the  stone  and  the  fruit  should 
not  he  crushed  together. — C.  A.  It. 

Lard,  American  ;  Notes  on.    V.  Voigtliinder.    Zeits.  angew. 
Chem.  1898,  [37],  857—864. 

Tiik  importation  of  American  lard  into  Germany  is  steadily 
increasing,  as  is  shown  by  the  following  figures,  published 
by  the  Hamburg  Chamber  of  Commerce  : — 




Kilos. 

Value  in  Murks. 

189S 
1896 

1897 

757,485 
873.7.',s 
931,813 

51,053.000 
13,111,000 

Hazura  found  olive  oil  to  contain  28  per  cent,  of 
glycerides  of  solid  fatty  acids,  67  per  cent,  of  olein,  and 
5  per  cent,  of  linolein.  According  to  Benedikt,  the 
saturated  fatty  aeids  consist  of  stearic  and  palmitic  acids, 
with  traces  of  aracbidic  acid.  The  author  found  a  specimen 
of  olive-kernel  oil   to  contain   9  •  7  per  cent,  of  solid  fatty 


Comparing  the  characteristics  of  American  and  German 
lard,  the  author  states  that,  generally  speaking,  the  Ameri- 
can product  is  softer  and  requires  considerable  workinc-up 
to  prevent  the  separation  of  lard-oil.  German  lard,  after 
melting,  solidifies  with  a  characteristic  stellar  formation  on 
its  surface — an  appearance  which  is  not  often  observed  with 
American  lards,  owing  to  their  more  fluid  nature. 

The  iodine  value  of  American  lard  is  high,  both  on 
account  of  the  large  proportion  of  lard-oil  which  it  contains, 
and  of  the  more  unsaturated  nature  of  that  lard-oil. 
German  lard  contains  about  50  per  cent,  of  lard-oil,  with 
an  iodine  value  of  from  70  to  75,  whilst  American  lard 
contains  about  60  per  cent.,  with  an  iodine  value  of  about 
88.  Many  of  the  semi-fluid  lards  in  the  German  market 
are  of  Russian  or  Servian  origin,  and  contain  as  much  as 
90  per  cent,  of  lard-oil.  The  author  gives,  in  a  table,  the 
following  iodine  values  of  the  lard,  rendered  by  himself 
from  the  original  unsalted  tissue  of  different  parts  of 
Chicago  pigs: — Xeck,  65  0 — 66-6;  back,  61-5 — 65'1; 
pauneb,  59-0 — 63'0;  leg,  68 -S  ;  ham,  66 -6 — 68-4;  mean 
results  of  a  mixture  in  equal  proportions,  65  •  5.  These 
results  are  iu  close  agreement  with  the  similar  series  of 
figures  given  by  v.  Raumer  and  by  Mans.  This  difference 
in  the  character  of  American  and  German  lard  is  largely 
to  be  attributed  to  the  different  food  given  to  the  pig6.  It 
was  also  formerly  attributed  to  the  different  method  of 
manufacture,  fat  from  all  parts  of  the  body  being  employed  ; 
but  the  author  states  that  during  the  last  few  years  this  has 
been  discontinued.  The  lard  is  now  principally  made  from 
the  kidney  and  intestine  fat,  whilst  the  finer  kinds  of  tissue 
are  more  profitably  used  in  the  margarine  industry.  Only 
iu  very  high-priced  lards  is  the  back  and  side  fat  employed. 

The  lard  exported  from  America  is  sold  in  three  qualities, 
viz..  Choice  Western  Steam  (robes  Schmalz),  Pure  Lard 
(rainuirtes  Schmalz),  and  Neutral  Lard  (Flohmensehmalz). 
Steam-lard  has  a  slightly  burnt  flavour,  and  the  author 
attributes  its  superior  keeping  qualities  to  the  presence  of 
traces  of  burnt  substances.  This  taste  and  smell  are  absent 
from  lard  rendered  at  lower  temperatures,  or  bleached. 
Pure  lard  is  steam  lard  refined  by  the  Hungarian  process. 
The  melted  fat  is  mechanically  stirred  in  closed  vessels  until 
solidification  commences,  when  a  certain  proportion  of  solid 
lard  is  added.  An  addition  of  from  5  to  8  per  cent,  of  lard 
"  stearin  "  is  only  made  in  the  very  best  kinds.  Xeutral 
lard,  consisting  of  the  better  kinds  of  fat,  is  used  up  almost 
exclusively  in  the  margarine  industry.  Owing  to  the  falling 
price  of  lard,  the  addition  of  beef  or  mutton  stearine  has  of 
late  years  been  but  little  practised,  though  it   is   still  met 
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nith  when  a  product  with  a  low  iodine  value  hat 

required.     1"  the  author'*  experience,  steam-lard,  refined 

J    above,  keepi   iU   consistency    through   the 

I  without   auv  addition,  although  lard-oil  bood  sepa- 

itad  -t.nm-lar.1.      Compound  lards,  con- 

taining  ,  ..■•  I  <,il  itearine  and  by-product*  of  the  mar- 

industry,  although  extremely  common  in   the  last 

rel  itivi >ly  hut  leldom.    Tbe  author 

throws  doubt  on  "  of  many  of  the  tests  «hich  are 

often  looked  upon  i  aa  to  the  preaenoe  of  foreign 

a  lard.     With  regard  to  the  iodine  ralne 

i  American  lard,  of  which  BJ 

id  an  iodine  ralne  of  between  61  and  66,  and  41  per 

cent  above  64.     Dieterich,  who  examined  112  samples  it 

1  thai  71-7  pet  cent  had  an  iodine  ralne 

of  be)  S3,  whilst  only  J  percent,  cave  as  hieh 

■  ».    The  author  deprecates  the  fixing  of  aoy 

limits  of  tbe  iodine  ralne,  which,  in  his  opinion, 

1 1  ,t  bud  with 

67, contains  foreign  substances  much  less 

tly  than  lard  with  an  iodine  vain.-  of  64.     In  his 

-   beef  stearin  more  frequently  found 

in  lard  than  in  Bavaria,  where  69  was  formerly  adopted  as 

,  r  limit  foi  the  iodine  value.— C.  A.  M. 

I  /,       1  0       r  M.  Hanriot     <     mptes  Rend. 

127,  [16],  561— 7,63. 
ng  ozone  through  melted,  purified  fat,  the  author 
has  ihown  thai  ace  quantity  of  oxygen  is  absorbed. 

II.  I, ,  '  anj  reducii 

in  thi  product,     lectio  acid  and  probably  butyric  acid  are 
formed,  bn'  not  1  11  Id. — r.  8. 

,1        Icief,   literatim  of,  on  long  Keeping.   M.v.Seokowski. 

physiol.  Chem.  25,  184— 489i  Chem.  Centr.  1898, 

2,    1  '  ,704. 

I.   has  been  previously  shown  by  Balkowski  (Festschr.zn 

tffrehow's  Jubileum,  1801,  19)  thai  oleic  acid,  on  keeping 

f..r  a   li  ng  time,  is  partly  changed  into  a  crystalline  1 lifi- 

eation  melting  al  4(1   < '.    Tbe  author  has  cm.-  to  the  con- 
elnsion,  after  determining  the  acid  number,  ether  number, 
eapouifieatioa  number,  iodine  number,  acetyl-acid  Dumber, 
iher  numb  >1  number,  thai  the  substance 

r.in-i-i-  ut   :tj-i  pet  cent,  of  oleic  acid,  B  I  pet  cent,  of 
kIiiiii',  20*6  per  i'. nt.  of  bydroxysteane  acid,  and 
19  pet  pant,  of  an  unknown  substance.    The  author  con- 
ridera  it  probable,  in  riea    of  the  fact  that  the  oleic  acid 

absorbs  water  on  long  preservation,  that  ii  is  fir-t  1 verted 

into  a  laet  ihe  following  equation  : — 

CHu     |.fll:t  lit  „lIs„.CO()H  = 


C„ll.„   .    1        II  ..<    ll.t).CnlIj„CO 

and    tbe    lactone,  by   absorption   of   water,  into  the    corre- 
sponding bydroxyacid. —  A.  x. 

/'miii/..,  Bfanu/actun   ../':    Impts.  in  (he.     N.   A.    Alex- 
ion,  Btoekholm.    Eng.  Pat  7671,  March  80,  1898 

>. .  in,./,  ill,  /..I./.  1081, 

/:  I  /..//.  1  ante,  The  Iodine  Valm   <>f.     K. 

Dieterich.    Chem,  ZeiL  1898,  22,  [71],  7-'9.' 
...  /.  1  will.,  page  1073, 

P  \TKNTS. 

Puri/yin./    t'l/y   Fluids,  and  for  Separating  the    Water 

.1     >chaschl  and  II.  Hinter- 
■  r.  I'.il.i.  Austria.     1  ng,  Pat,  95,570,  \...    1.  1897, 

lajmed  consists  ol  ■  closed  cylindrical  metal 
Dent    t.\  in.  ans  of   arched  per* 

fora'  I  t..  1m-  purified  inters  at 

d  and  io  upon  Inclined  plates 

in    the    lower    chamber,    where     the     .     ir-er    particle-    :ire 

'nj!  into  tii  Dmpartment,  whi 

1       I  with  calcium  chloride,  the  ml  i-  dried,  and  then  passes 


up  into  the  next,  this  chamber  being  packed  with  asbestos. 
After  filtering  through  the  a*bcst..s.  the  oil  is  drawn  off  from 
the  top  of  the  vessel.  The  partition  above  the  asbestos  is 
rendered  movable  by  means  of  a  screw  spindle  passing 
through  the  cover  of  the  vessel,  and  serves  for  the  purpo-c 
of  compressing  the  filtering  materials. — W.  P.  S. 

Fieh  Offal  Digesters,  Impts.  in,  and  Mmns  of  Supplying 
to.  1  Watts,  Vancouver,  British  Columbia.  Eng.  Pat. 
16,24  1,  July  86,  1898. 
I  IFPJLL  is  -applied  to  a  scries  of  hopper  tanks  with  sloping 
bottoms  from  a  conveyor  chute  provided  with  trap-doore. 
The  tank-  have  contracted  out'ets  at  the  bottom,  fitted  with 
vertically  sliding  trap-doors,  which  are  opened  and  close. I 
by  a  rack  and  pinion  adjustment.  The  offal  passes  through 
.and  then  along  inclined,  movable  duct-,  pivoted  to  the 
tank-,  to  the  digester-.  The  latter  have  conoidal  bottoms, 
a  closable  orifice  at  the  top,  a  sloping  bottom  supported  just 
above  the  cone,  and  a  closable  door  above  this  fur  the 
removal  of  the  residue  ;  further,  there  are  ducts  for  injecting 
steam,  one  at  the  top  and  one  at  the  bottom  of  each  digester, 
Bj  closing  the  lower  steam  duct  and  increasing  the  pressure 
in  the  upper  one,  the  dissolved  gelatin  and  the  oily  and 
aqueous  matter,  are  driven  to  the  lower  bottom,  from  which 
they  are  ejected  through  a  pipe. — K.  II.  T. 

Ilefiiiinij    Oils.   Impts.   in    the   Method   if.      M.   Ekenberg, 

Goteburg,  Sweden.  Eng.  Pat.  17,087,  Aug.  8,  1898. 
FOB  neutralising  the  free  fatty  a.  id-  of  oils,  the  patentee 
us.  -  a  solution  of  an  alkaline  hydrate  in  glycerin.  Sufficient 
of  this  is  added,  and  the  mixture  is  heated  to  100°  C.  Of 
more,  when  the  soap  formed  readily  separates  from  the  oil. 
It  is  necessary  '0  add  so  much  glycerin  that  the  soaps 
formed  shall  contain  from  5  to  10  per  cent,  of  their  weight 
of  thi-  substance. 

With  the  cheaper  kinds  of  oils,  the  addition  of  glycerin 
may  be  avoided  by  adding  the  alkali  in  such  quantity 
that,  besides  neutralising  the  free  acid,  a  portion  of  tbe  oil 
itself  is  saponified,  glycerin  being  thus  produced. — W.  P.  S. 

XIII.— PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(.!.■)  —  PIGMBNT8,   P  \1\TS. 

Painte,  Permeability  nf,  !••  Water  and  Oases.  J.  Treu- 
mann.  Chem.  llev.  l-'ett  u.  llarz-Ind.  5,  [7],  l:)5  — 
].'(7;  [8],  158—168.  (.See  also  this  Journal,  1898,  :159 
an  1  008.) 

Si  1  i;i  1  varnishes  and  paints  are  less  permeable  than  oil 
paints  owing  to  their  content  of  resin-,  ami  ae  this  quality 
varies  direcUy  with  the  proportion  of  oil-paint-  present, 
those  spirit-paints  that  are  poor  in  oil  are  the  best  suited 
for  resisting  the  influence  of  water, 

I  or  bis  method  of  testing  permeability  with  hydrogen 
sulphide,  the  author  claims  that  a  paint  which  w  ill  -land 
this  test  will  prove  more  re-ist.iiu  towards  water,  oxygen, 
550,    than    DIM   which  does    n.ii     -1  Hid    the    lest,   though   the 

proportionate  resistance  i-  not  necessarily  the  same 
Generally,  he  finds  that  for  a  given  varnish,  the  pcrnie- 

abilirj  of  oil  punts  to  hydrogen  sulphide  varies  considerably 
according  t.>  the  pigment  employed,  lampblacks  and  ochres 
being  much  more  permeaole  than  white  lead  or  minium,  the 
leaal  affected  of  all  being  zinc  white.  In  all  eases  the 
influence  of  thi  aqueous  solution  of  the  reagent  was  greater 
than  that  of  the  ga-.  A  coating  of  varnish  or  spirit- 
varnish  increases  the  resistance  of  the  painl  towards  the 
gaseous  reagent,  but  only  the  spirit-varnishes  poor  in  oil 
have  th.-  same  effect  towards  the  solution;  and  the  best 
results  are  obtain*  i  by  spirit-varnish  paints. 

knottier  important  factor,  the  absence  of  which  may 
nullify  the  advantage-  derived  from  impermeability,  is  the 
durability  of  a  paint  ;  ami  it  is  the  hick  of  tin-  quality 
which  renders  oil  paint-  unsuitable,  in  most  cases,  for  use 

under  water,  whilst  the  spirit-varni-h.  -  and  paints  poor  in 
oil  an'  better  adapted  for  this  purpose  than  for  use  where 
they  arc  exposed  to  the  air. 
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All  things  considered,  the  red-lead  paints  have,  in  general, 
the  greatest  protective  power  as  grounding  paint* — not- 
withstanding their  permeability — for  exposure  to  the  air, 
and  should  only  he  superseded  when  special  requirements 
necessitate  such  a  course. 

Referring  to  Liisuer's  steam  test  (this  Journal,  1898, 
359),  the  author  points  out  that  the  high  temperature  of  this 
test  renders  it  unsuitable  for  fusible  resins,  and  also  that 
(12  months)  old  coatings  of  paint  would  appear,  by  their 
behaviour  under  this  test,  to  be  less  permeable  than  such 
as  are  fresh.  Moreover,  Finkener's  results  indicate  that  the 
presence  of  manganese  and  phosphorus  in  iron  predisposes 
The  metal  to  rust  in  presence  of  steam  or  hot  water,  and 
thus  a  fresh  element  of  uncertainty  in  the  test  is  revealed. 
In  addition,  his  own  experiments  with  the  LSsner  test  failed 
to  distinguish  the  slightest  difference  in  permeability  between 
minium  and  zinc  white  paints,  whereas  a  considerable 
divergence  in  this  respect  is  known  to  exist. — ( '.  S. 

(C.)— IXDIA-RUBBER,  &c. 

Zndia-Rubber,  Sources  of  Commercial.  Cantor  Lectures, 
D.  Morris.  J.  Soc.  Arts,  1898,  46,  745— 7C0,  7til— 772. 
773  — 782,  and  785— 796. 

The  first  record  of  india-rubber  was  made  soon  after  the 
discovery  of  the  new  world  by  Columbus,  who,  during  his 
second  vovage,  noticed  the  inhabitants  of  Havti  playing 
with  balls  made  from  the  gum  of  a  tree.  Torquemada 
mentions  for  the  first  time  the  name  of  a  rubber  tree  — 
Castilloa  elastica.  La  Condamine,  in  1733,  gave  the  first 
accurate  information  concerning  the  tree  yielding  the  Para 
rubber,  and  Fresnau  and  Aublet  described  the  rubber  trees 
of  1'rench  Guiana.  Ilowison,  in  1798,  discovered  india- 
rubber  in  Asia,  at  Prince  of  Wales  Island,  from  the  plant 
now  known  as  I'rceola  elastica,  and  in  1810  Roxburgh 
traced  the  Assam  rubber  tree,  Ficus  elastica.  The  exten- 
sive use  of  india-rubber  began  when,  in  184  7,  Goodyear  in 
America  and  Hancock  in  this  country  discovered  the  vul- 
canising process  by  means  of  sulphur.  The  progress  of  the 
rubber  industry  may  be  inferred  from  the  following  table  of 
imports  into  England  : — 


Year.                     Tons.                     Year. 

Tons. 

1830                               23                          ls:a 
is  in                             S34                          1888 
1850                             381                           1897 
1870                          7.600 

7,530 
11,018 
19,816 

Then.-  has  been  of  late  years  a  very  considerable  increase 
in  the  quantity  of  rubber  imported  from  British  possessions. 
The  annual  rubber  imports  of  the  principal  Kuropeau 
countries,  and  also  of  America,  arc  as  follows  : — 


Countries, 

Year. 

Quantity. 

Value. 

Great  Britain 

1896 

lS'.'ll 

1S97 
1897 
1897 
1897 
1897 

Tons. 

81,558 
5.177 
8.436 

2,231  ■ 

1,678 
8,109 

1S..N21 

4,991,182 

2,320,150 

545.S35 

141,667 

811.415 

4.514.587 

Holland 

Anstria-llaniraiv  . . . 

The  vessels  in  which  the  rubber  yielding  milk  or  latex  is 
contained  are  generally  found  in  the  inner  layers  of  the 
bark.  They  are  most  abundant  in  the  older  tissues,  and 
gradually  spreading  to  the  leaves  and  flowers.  There  is  no 
milk  obtainable  from  the  wood.  The  latex  contains,  besides 
rubber,  certain  salts,  protcids,  and  resinous  matters.  The 
methods  of  coagulating  vary  in  every  country  and  every 
district,  and  will  be  referred  to  later  on.  Quite  recently 
experiments  have  been  made  in  Trinidad  to  produce  the 
ruliber  from  the  latex  according  to  a  method  invented  by 
Messrs.  Howard  and  Biffen.  In  this  method  the  latex,  after 
being  mixed  with  50  per  cent,  of  water,  and  plaeed  in  a 
machine  very  similar  to  a  cream  separator,  is  then  rotated 
rapidly  for  a  few  minutes.     The  machine  is  then  allowed  to 


come  to  rest  gradually,  when  the  rubber  is  obtained  floating 
on  the  top  of  the  liquid  in  a  thick  white  mass,  all  impurities 
and  dirt  being  found  at  the  bottom. 

The  "  fine  Para  :'  of  the  present  day  is  still  the  best  rubber 
in  commerce.  Similar  rubber  is  also  obtained  from  Peru, 
Bolivia,  and  Venezuela.  The  produce  of  the  Central 
American  Castilloa  trees  is  known  as  Nicaragua,  West  India, 
Honduras,  Mexican,  Guatemala,  Panama,  and  Peruvian 
"  (  aueho."  Ceara  ruliber  is  a  dry  rubber,  very  elastic,  and 
free  from  stickiness.  Peruambuco  or  Mangabcira  rubber  is 
a  "  wet"  rubber,  and  is  also  obtained  from  Bahia,  Southern 
Matto,  Grosso,  and  Uruguay.  African  rubbers  are  pro- 
duced throughout  tropical  Africa.  From  the  West  Coast 
come  :  Gambia,  Sierra  Leone,  Lagos,  Gold  Coast,  Congo 
ball,  Thimbles,  Calabar,  Cameroon,  Batanga,  Liberian.  On 
the  East  Coast  are  produced  :  Mozambique  ball,  Tanraga, 
liver,  unripe  ;  Madagascar,  good  and  fine,  and  black.  The 
Asiatic  rubbers  from  Assam  and  Rangoon  are  mostly 
scrap  rubber.  Java,  which  resembles  them,  is  not  quite  so 
good.  Borneo  rubber  is  very  spongy  and  porous.  New 
Guinea  rubber,  when  free  from  bark  and  impurities,  is 
good.  There  are  several  hundred  plants  with  a  milky 
juice,  but,  so  far,  less  than  50  of  tbese  contain  sufficient 
caoutchouc  to  repay  the  cost  of  extraction.  The  plants  now 
yielding  commercial  rubber  may  be  classed  under  four 
natural  orders  : — 

Rubber-producing  Plants. 

Species. 
I.  Spurges  (Euphorbiacett) 14 

II.   Nettles  I  I 'rtieai-ea-l  4 

III.  Dogbanes  (Apocvnacese) 27 

IV.  Vsclepiads  (Asclepiadoceie) 1 

Total hi 

Para  rubber  derives  its  name  from  the  town  and 
province  of  that  name  in  Brazil,  and  is  principally  the 
product  of  Hi  rca  brasiliensis  (syn.  Siphonia  brasiliensis'). 
'the  trees  grow  to  a  height  rf  as  much  as  60  ft.,  they 
flower  in  January  and  February,  and  the  seeds  ripen  in 
July  or  August.  Trees  are  tapped  if  they  have  a  circum- 
ference of  18  to  24  ins.,  and  the  tapping  takes  place  from 
June  to  December.  The  tree  does  not  appear  to  suffer 
from  the  tapping,  ami  will  yield  milk  in  abundance  for 
30  or  40  years,  but  it  dies  if  in  the  tapping,  the  wood  of 
the  tree  is  wounded  in  the  slightest  degree.  The  collected 
latex  is  coagulated  by  dipping  into  it  round-bladed  paddles 
and  then  holding  the  latter  in  the  smoke  ascending  from 
burning  Urucuri  nuts.  Coagulation  takes  place  instantly, 
and  tbese  two  dipping  and  coagulating  operations  are 
repeated  until  the  rubber  is  about  2  ins.  thick,  when  it  is 
cutoff  the  paddle.  Then-  are  practically  only  two  grades 
of  Para  rubber,  etc..  Fine  Para  and  Xegrohead.  The  latex 
of  Hevea  brasiliensis  is  alkaline,  and  its  coagulation  through 
the  smoke  of  the  Urucuri  nuts  is,  no  doubt,  due  to  the 
action  of  the  acetic  acid  and  creosote  in  this  smoke.  The 
latex  of  Castilloa  elastica  is  acid,  it  is  not  acted  upon  by 
the  above-named  smoke,  bnt  coagulated  by  means  of 
alkalis.  The  yield  varies  from  2  up  to  12  lb.  per  tree. 
In  1897  the  distribution  of  Amazonian  rubber  was  as 
follows ;  — 

Tons. 

United  Kingdom 8,843 

France 2,010 

Italy 65 

U.S.  America 11,626 

Total  22,544 

A  table  is  given  indicating  graphically  the  price  per  lb. 
of  fine  Para  rubber  within  the  period  from  1877  to  1897, 
in  Loudon  and  Liverpool. 

A  new  form  of  Hevea  rubber  has  lately  appeared  under 
the  name  of  Mollendo  rubber.  This  is  shipped  from  the 
port  of  Mollendo,  on  the  Peruvian  coast,  to  which  it  is 
brought  by  rail  from  Lake  Titicaca.  Bolivia  is  rich  in 
Hevea  trees.  Para  rubber  trees  are  now  also  well  esta- 
blished in  various  parts  of  India,  and  in  most  of  the  eastern 
British  possessions. 

o 
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plants  in  tropical  Africa.     They  are  extensively  distributed 

Africa,     'l'h.ir  steins  contain    rubber,  but   the 

•ut  obtained   fr.'iu  the  creeping 

undergroan  bi:omes).     From  these  the  rubber  is 

obtained  by  rasping  them  in  water  and  tbeu  boiling. 

S  udan. — The  French  in  the  Soudan  are  developirg  the 
r    industry   of  that   region.      The   value  exported  in 
1896  v. 

'.  imbia. — The   rubber    export*    from    this    district 
greatly  fluctuating,  owing  to  the  reckless  destruction  of  the 
vine-. 

i  rge  tracts  of  forest  land  in  this  colony 
arc  c  ivered  with  rubher  trees.  The  most  valuable  of  these 
is  Landolphi  ■  's.    The  next  is  L.florida. 

(i'llJ  Coast. — The  development  of  the  rubber  industry  in 
|    i-    almost    entirely    due   to    the   initiation    of 
,1    Moloney.     The  value   exported    in    1896    * 
ilOl. 
I  -The  rubber   industry  of  I.  Started    ii> 

1894.     In  1895  the  exports  nmonnted  to  2,263  tons,  of  the 
value  of  269,893/.      Latterly    the  .iter 

falling  «,ff,  inving  to  the  excessive  bleeding  of  the  ti 

\     a  Protectorate. — The  exports  of  robber  are  assuming 
itiipni 

■  <'ule. — More   than  one-half  of  the  external  ti 

is  in  rubber.     The  value  exported  in  1  ^ '.' 7  was  11  1,0002. 
Loanda. — The   Portuguese    po  J    in    Sonth-n 

.■led    a    large   -hare  of  African   rubber  of   gi 
quality,  bnt  very  dirty.      The  value  of  the  exports   in  1896 
amooi  9  582/. 

East    Coast   rubber  plants. — Ou  the  mainland  of  the 
East  Coast  rubbt  I  almost  exclusively  by  climbing 

species  of  Landolphia,  of  which   four  have  been  discov 
in  tin-  pari  of  Atriea.    The  rubber  industry  in  this  part  ol 
i   ha-  reached    n  lerable  dimi  bnl  is 

-,  riously  threatened  by  the  rapid  destruction  of  the  rubber 

vine-. 

Madagascar  rubbt  r.—  The  principal  rubber-yielding  plant 

is  Landolphia  madagascariensis,  a  climbing  plant  of 

-i, hrable     m/c.      It     produces     a     v,rv     large     quantity     "I 

i,i   rubber.      During   recent    v  nsiderable 

rubber  industry  has  arisen  in  the  southern  part-  of  Mada- 

ir,  due  to  tin  rj    if  a  new  rubber  plant,  a  species 

bernoemontana.     Hut  already  the  results  of  the  reck- 

,   ittmg  down  of  the  plants    by  the  collectors  are  being 

'iced. 

Adriatic  rubbers  are  chiefly  derived  from  Assam  through 
ttta;  from    Upper    llunnah    through    Rangoon;    from 
the    Snails    Settlements    through    1'enang  and   Singapore; 
from  Sumatra,  .lava.  B  i  New  Guinea. 

I        n     ru/'h,  r     i-     the    product    of    the    familiar 

Hozb.t  wbich  attains  to  the  dimensions  of  a  huge 

■    tree.     This    rubier    «  as   at    one    time    of    excellent 

quality,    which    of    late    has    much    deteriorated,    owing    10 

ollcctiog,  which  also  led  to  the  nest  outrageous 
action  of  trees.      In    I87:t  the   Bengal   Government 

started    regular   plantations  of    1- i   us  ,  lastica  in  Assam,  and 
with  slight   interruption  continued   tin-   movement   until  thi 
nt    time.     The   amount   of   rubber   obtained   show 
ular  irregularity  year  by  year,  coming  as  high  as  86  lb. 
per   tree  .and   tailing   to  a  little  our  'J  lb.  in 

another.     Hood    rubber  is  also  obtained   from  CrijptosU 
grandiflora,   probably    a   native  ,,f   Madagascar,  but   now 
naturalised  in  India. 

Upper  Burmah  or  Rangoon  rubber  is  for  the  most  part 
produced  tica,    although   there  arc    pro- 

bablj     othi  of    india-rubber   in    Burmah. 

be    I  Lvanneria) 

Beat!         climbing  forest  plant. 
/  and   Singapore   rubber  is  largely  obtained  from 
WUlughbeia  firma,  />'/..  a  large  climber,  the  snp  ol  wl  ich  i- 

ilat,  ,1  by  the  addition  of  salt  water,    from  Willugki 
flam                tir  quality  of  rubbt                   tained,  bnt  the 
ruhl                     by   W.coriacea,  a  jui               iber,  i-  only 
used    for  mixing  with  other  rubbers.     Lenconotis  eiigeni- 
Foltoi  prababh                           the  rubber  from  the  Sti 
Settlements.    There  is  no  doubt,  how,  v.  r,  thai  soi if  the 

Malay  rnhb,  I    ;-  i-tiea. 
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Sumatra  and  Java  rubber  appear  to  be  obtained  chiefly 

from  Ficr.s  elastiea.  Encouraging  experiments  in  the  culti- 
vation of  P.  elastiea  have  been  made  in  the  province  of 
Kranoy  in  Java. 

So  far  little  or  no  rubber  comes  from  the  Philippine 
Islands,  alt  hough  there  have  been  observed  some  16  genera 
of  the  ordc  Apo-ynaeete.  In  Cochin  China,  a  stout 
climber,  Parameria  glandulifera,  which  appears  to  be 
widely  distributed  through  the  Eastern  tropics,  is  stated  to 
yield  an  excellent  rubber.  From  consular  reports  it  would 
appear  that  rubber  trees  exist  also  in  Formosa  and  Central 
China  {Eucommia  almoides),  but  very  little  is  known  about 
them. 

Borneo  rubber  is  the  product  of  several  creepers.  Those 
yielding  the  best  qualities  are  Willughbeia  firwa,  Leuco- 
notis  eugenifblius,  and  a  third  species,  probably  also  a 
Willughbeia.  The  exports  of  Borneo  rubber  in  1S97 
amounted  to  76P.320  lb. 

iVfni  Guinea  rubber  is  the  latest  addition  to  the  list. 
The  plants  so  far  have  not  been  determined.  In  1896  the 
exports  of  this  rubber,  which  appear  to  be  of  excellent 
quality,  amounted  to  (17,000  lb. 

In  the  Fiji  Islands  several  rubber  plants  have  been 
observed,  of  which  Tabernoemontana  thurstoni  and  Alstonia 
ptumosa  appear  to  be  the  most  interesting,  but  at  present 
they  are  little  used  by  the  natives. 

In  view  of  the  possible  falling  off  in  the  supply  of  com- 
mercial india-rubber,  it  has  often  been  suggested  that  efforts 
should  be  made,  in  the  countries  where  the  trees  are  found 
wild,  to  replant  exhausted  areas.  In  various  districts  of 
South  America  and  Central  America,  cultivation  experi- 
ments have  been  made,  more  or  less  successfully,  showing 
an  annual  revenue  of  from  30/.  to  40/.  per  acre.  The 
climbing  habit  of  East  and  West  African  rubber  plants 
renders  them  unsuitable  in  regular  plantations,  but  they 
should  be  carefully  protected  in  their  present  localities. 
The  native  rubber  plants  of  Asia,  with  the  exception  of 
Ficus  elastiea,  do  not  offer  favourable  cocilitions  for 
systematic  cultivation.  The  rubber  trees  offering  the  best 
irducement  for  regular  cultivation  in  other  than  their  native 
countries,  arranged  in  the  order  of  their  value,  from  a 
cultural  point  of  view,  ate:  Hevea  brasiliensis,  Castilloa 
elastiea,  Kiehria  africana,  Manihbi  Glaziovii,  Hevea 
requires  a  hot  and  moist  climate,  and  a  deep  rich  soil.  A 
20  years'  experience  in  Ceylon  shows  a  return  of  20  per 
cent,  ou  the  capital  invested.  Castilloa  trees  hare  not 
succeeded  on  a  large  scale,  so  far,  in  any  part  of  the  <  Mi  I 
World,  but  deserve  further  trial.  Kickxia  rubber  trees 
probably  grow  more  vigorously  than  any  other  rubber  tree, 
and  on  the  coast  lands  in  West  Africa,  this  tree  should  be 
adopted  in  preference  to  any  of  the  American  trees.  Maui- 
hot  trees  were  tested  with  great  energy  in  Ceylon,  but  the 
yield  was  disappointing.— C.  O.  W. 

Leather  and  Caoutchouc,  Substitute  for.     Brandon  et  fils. 
Rev.  Prod.  Chim.  1,  [10],  148. 

The  caoutchouc  substitute  consists  of:  wood  pulp.  50  : 
caoutchouc  solution,  2.5  ;  chalk,  25  ;  lampblack,  2i  ;  sulphur, 
2i  parts  ;  whilst  the  leather  substitute,  with  the  above  pro- 
portions of  the  two  latter  ingredients,  contains  GO  parts  of 
wood  pulp,  20  of  caoutchouc  solution,  and  15  of  chalk. 

The  caoutchouc  solution  and  sulphur  are  first  mixed 
together,  then  the  chalk  is  added — to  protect  the  caoutchouc 
from  the  injurious  influence  of  heat — and  the  mass  is 
incorporated  thoroughly  with  the  wood  pulp  previously 
beaten  up  into  a  flocculent  condition.  The  mixture  is 
formed  into  sheets,  exposed  to  a  temperature  of  between 
93°  and  107°  C. ;  and,  after  the  caoutchouc  solvent  has 
evaporated,  is  rolled  in  order  to  ensure  greater  solidity, 

— C,  S. 

XI7.— TANNING.  LEATHER.  GLUE.  SIZE. 

Tannin  in  the  Oak  Bark  of  the  Geneva  Canton.     W.  Borel 

and  II.  W.  de  Blonay.     Arch.  Soc.  phys.  nat.  Geneve3,  6, 

[4],  160—168;  Chem.  Centr.  1898,2,  [14],  796. 

The  author  has  tried  to  ascertain  at  which  age  the  trees  give 

bark  richest   in  tannin,  and  what  influence   the  thinning  of 


the  trees  exercises  on  the  formation  of  tannin.  For  the 
determination  of  the  tannin,  Jean's  method  was  used,  the 
extract  being  titrated  with  iodine,  before  and  after  extract- 
ing the  tannin  with  hide  powder.  The  difference  between 
the  two  amounts  of  iodine  is  multiplied  by  a  factor  which 
is  ascertained  from  the  amount  of  iodine  used  with  pure 
digallic  acid.  The  bark  examined  was  obtained  from  the 
stems  of  Qucrcus  perittiiculafa,  which  grows  at  a  height  of 
430  m.  on  heavy  glacier  clayey  soil.  A  strip  was  cut  off, 
from  all  the  trees,  all  round  the  stem  at  a  height  of  1  metre 
above  the  ground. 

The  average  tannin  content  decreases  with  the  age  of  the 
tree,  and  increases  again  when  the  age  is  over  50  years. 
The  average  tannin  content  in  the  ease  of  the  stems 
amounted  to  : — 

Per  Cent.  Per  Ont. 

Syears B*40  3*years 5'35 

20      „     7"15  U       .,     5'05 

25      B-60  50       5-C0 

82      ti-30  01      90 

If,  however,  the  total  weight  of  bark  obtained  be  also  taken 
into  consideration,  then  a  plantation  of  1  hectare  between 
1  and  60  years  yields  more  tannin  the  older  the  trees  are. 
The  maximum  annual  production  of  tannin  is  attaiued  after 
26  years,  with  23 '8  kilos,  per  hectare.  As,  however,  the 
value  of  the  wood  has  also  to  be  considered,  it  is  better  to 
alloy  the  trees  to  become  old  before  felling  them. 

The  thinning  of  the  trees  exercises  no  influence  on  the 
tannin  content,  but  causes  au  increase  of  25 — 40  per  cent, 
on  the  weight  of  the  bark.  The  trees  felled  for  the  clearing 
contain,  in  the  bark,  considerable  quantities  of  tannin,  and 
should  therefore  be  barked. — A.  S. 

Leather  and  Caoutchouc,  Substitute  for,     Brandon  et  fils. 
Rev.  Prod.  Chim.  1,  [10],  1-18. 

S      under  XIII.  C,  preceding  column. 

PATENTS. 

Plastic  Compositions.  C.  Ives,  London.  Eng.  Pat. 
2887,  Feb.  4,  189S. 
A  patent  for  the  manufacture  of  articles  of  plastic  com- 
position from  gelatin,  glycerin,  and  potassium  bichromate, 
either  alone  or  with  ground  cork,  or  similar  material,  as  a 
basis.  Good  results  arc  obtained  by  grinding  together 
1  part  of  bichromate  and  10  parts  of  gelatin,  to  which  is  added 
anhydrous  glycerin.  The  whole,  when  uiixed,  is  moulded 
to  any  desired  shape,  and  is  subjected,  under  pressure,  to  a 
temperature  of  300°  F. ;  the  mass  becomes  soft,  and  is  thus 
readily  moulded  to  any  form,  and  at  the  same  time  produces 
a  composition  elastic,  tough,  and  insoluble. — J.  G.  P. 

Treatment  of  Shins  for  Use  in  Furrier:/  and  Tawing 
Operations,  Impts.  relating  to  the.  P.  and  G.  de  Rechter, 
Brussels.     Eng.  Pat.  14,398,  June  29,  1898. 

By  means  of  formic  aldehyde  or  its  polymers,  unbailed 
^kins  arc  treated  so  that  the  hairs  or  feathers  thereon  are 
permanently  retained  without  affecting  their  quality  in 
regard  to  the  work  in  connection  with  furriery  and  tawing 
operations.  This  may  be  carried  out  by  either  submitting 
the  skins  to  the  vapours  of  formic  aldehyde  or  by  immersion 
in  a  solutiou  of  1  part  in  2U  of  formalin,  either  in  water  or 
alcohol.— J.  G.  P. 

Tanning    Hides     and  Skins-,    An    Improved    Method    of. 

S.  Thomson  and  J.  A.   Todd,  of   Titusville,  Pa.,  U.S.A. 

Eng.  Pat.  16,419,  July  28,  1898. 
Hides  and  skins  which  have  been  prepared  for  tanning  in 
the  ordinary   way  are   treated  with  formaldehyde  gas  in  a 
closed  chamber  until  the  gelatinous  mass  is   converted  into 
leather — usually  from  12  to  48  hours.— J.  G.  P. 

XV.-MANURES,  Etc. 

Nitrogenous  Manure,  Production  of,  from  Indigenous 
Sources.   J.  Konig.    Xeue  Zeits.  Riibenzucker-Ind.  1898. 

Nitrogen,  for  manure,  may  be  obtained,  without  importa- 
tion, by  utilising  the  nitrogen-assimilating   power  of  legu- 

G2 


THE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Nov. »,  1898. 


inuring,  by    mo 

in  and  animal  ex- 
it is  to 
would 

re   iii  the  form  of  ammonium 

- 

j    in   the  form   of 

inoniinii  -ul- 

ted  production  of  ammonium 
immnnium  sulphate  was 
tbe  common 
n  in  the  form  of  nit  rati  -         I 

v  assimilate   nitrogen   in  the  form 
he  disadvan- 

i  work. 

r  autumn    manuring;,  owing  to 

tmount£  injure 

With  i   -.  it  is  pointed  oul  that 

their  ii  :.  lime  involves  the  more 

■ 

nol   be  applied  with   the 
-inn  -alts  ;  marl  and  ammonium  salts  may  lie  applied 

oughed  in. 

c  of  the  nitrogen  of  ammonium  sulphate, 

ill  that  of  nitrate  of  soda,  baa  been  -hown  by 

to  be  90  or  i  I  sadvan- 

iken  into  account,  both  Forms 

[Ual.     Ammonium  salts, 

g      1  7-.    to     IS.S., 

trate  of  soda,  containing 
IS  to  IS  .  5*.  to   16*. 

pet  Ii  -.'.    II.  J.  M. 

i  I  Oiffi  rent 

Nitrate*.    W    B  id.    J    Landn    1898,  46. 

lanured  with 
■ 
I  ield  of  dry  matter  and 
la,  whilst   nitrate   of  potash 

ffoct    of 
la  is  attributed  to   its  lolubility  and 

I  with  different  nitrates. 

It    with     til.  sail   ; 

i.  then 
ol  tab,     M  igncsio  has  a 

1  ih.it 

■i 

■  rapid 
sulphuric  a 

mi  I. lid 

which 
molt 

in  the 

I    with    the    migration   of 

il    J     M 

/         and  Calcium 

127 
HI 

■ 
I 

i 
ild  lima 


Lime  at  100°  liberated  from  9  to  12  per  cent  of  the  total 

D    ill  the  form  of  ammonia,  as  against   11    to  17  per 

cent,  liberated  by  potash  in  a  previous  experiment  (CompbM 

Rend.    1898,    127,   414).      Calcium   carbonate   and   water 

liberated  les-  than  1  per  cent,  of  the   nitrogen    in  the  form 

of  ammonia  in  the  ease  of  the  iir-~t  two  soils,  bul 

deal    more   from   peat,   and    still   more  from   mould.        The 

soluble  nitrogen    produced   under   the   influence  of  lime   at 

100   amounted  to  19-5,  21  "26,  40-91,  and  16*56  per  cent. 

of  the  total   nitrogen  of  the  four  substances.     The   mora 

■ion  of  lime  (cold)  resulted  in  the  production 

in'  ammonia  representing,  on  the  average,  about  6  pei 

total  nitrogen. 

Calcium  carbonate  (at    10u  i  and  water  (at  100)  pro- 

I  ry  little  soluble  nitrogen   (excluding  the   ammonia 

.  rolve  1  i  from  peal  :  a  greater  amount    (6 '40   aud  o'Ol  per 

cent,  of  total)  was  formed  in  the  ca f  vegetable  soil  ;  and 

considerable  amounts  (1691   and   17*40  per  cent.)  in  the 
mould.     In  the  previous  experiments,  (/or.  cits)  it 
i  found  that  |ieat  was  greatly  changed  by  the  action 
of  potash. 

In  acid  soils  the  production  of  ammonia  seems  to  be  doe 
entirely  to  the  action  of  microbes ;  it  is,  however,  su* 
that,    in    such    soils,    plants    may    directly   absorb    certain 
amides     without     their     being     previously     converted     into 

ammonium  nits  properly  so-called. — N.  II.  J.  M. 

PATENTS. 

Fertilising  Material,  New  or  Improved  Manufacture  or 

Production  of.     J.  K.  J.  Johnson,   Stratford,     l'.ng.  Pat. 

20,660,  S.pt.  8,  1897. 
Tub  process  claimed  consists  in  depriving  yeast  of  a  large 
part  of  the  liquid  contained  by  it,  bj  pressure  or  evapi 
and  further  drying  and  pulverising  the  product.     This  may 
tlun  be  used,  either  alone  or  mixed  with  dry  loam,  phos- 
or  other  suitable  material,  as  a  fertiliser.     The   pre- 
liminary evaporation  is  besl   performed  in  a  vacuum 
provided    with  a   steam   jacket   and   mechanical  stirrer,  the 
final   drying   being  effecti  l    bj   exposing  the  material  on 
trays   in   ii   current   of  warm   air.      If  the    preparation   is 

d  for  storage,  a  proporti if  a  suitable  am- 

als  i  added. — .1.  !■'.  II. 

Salts,  Imptt.in  the   Manufacture  ol'.     <>    [mray, 

London.     From  \V.  T.   (iddis,    Buokingham,  Canada. 
IS,  Oct  22,  1897. 

nder  VII  .  jiikjc  1046, 

XVI.— SUGAR.  STARCH.  GUM,  Etc. 

Sugar  Works,  Indelerminat    Losses  in  .-  Means  of  Reducing 
II.  l'ell.t    (Reported  by   II.    Robert).     Bull,  de 

I'Assoc.  d.s  chiui.  de  Sucr.   el  de  Dist.   lsus,  j_6    r-'1 
161  —  166.  ' 

Kicom  a  comparison  of  the  purity  of  beetroot  juice  and 
diffusion  juice,  the  author  concludes  thai  when  then  is 
a  loss  by  destruction  of  sugar,  it  is  shown  bj  a  diminution 
of  purity,  and  is  therefore  no  longer  indeterminate.  II. 
also  finds  thai  the  purity  ..f  the  liquor  during  oidinarv 
work,  as  compared  with  the  filtered  juice  after  thi 
carbonation,  does  not   show  e  of  tra   -formed 

sugar,  but  that,  where  a  loss  i  i  ma*,    be 

estimated  from  the  diminution  of  the  coefficient  of  purity. 
Knowing  the  importance  ol  these  nen  determinable  losses, 
j  to  seek  means  to  he  employed  in  reducing  I  hem. 

I.  J.  de  w. 

Dijfusi       /'  /     traction  of  Sugar  from   Butt 

.  Impts.   m   the.     I'.    I      l  Bull,   dc   I 

■  Ii-  Chin  •    i.    Dial    1898,   16,     I    .  1 1 

I'm r.  juice  is  -applied  to  the  diffuser  In  a  pipe  which  .  at)  n 
•  •id  is  then  bent  so  is  to  pass  vertically  down 
he  bottom.   Hie  win,],,  length  of  the  pipek 
Lied  and  the  lower  end  is  open.     There  is  an  arrange- 
ment for  beating  the  juici     befon    it   reaches   the   diffuser. 
By  this  means  a  high  and  uniform  temperattn 
fmm  the  commencement  of   the  charge,  and  the  operation 
proceed-  without  disturbance. — L.  .1.  de  \V. 
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Beetroot  Juice  [Sugar~],  Phenomena  attending  the  Car- 
bonating  of.  J.  Weisberg.  Bull.de  1  Assoc,  des  Chim. 
de  Suer.  et  deDist.  1898, 16,  [2],  167—184. 

On  submitting:  diffusion  juice,  defecated  by  lime,  to  a 
fractional  treatment  with  carbonic  acid,  it  was  observed 
that  the  polarisation  of  the  filtered  juice  diminished  to  a 
minimum,  and  finally  rose  again^to  that  of  the  juice  before 
carbonating  commenced.  In  one  experiment  the  figures 
obtained  were :  — 


Polarisation  of  filtered  juice 

Alkalinity:  Grnis.  CaO  per  litre 

12  sii 
16-20 

12-73       12-50       12-45 
13-00        6-50        3-10 
1 

Alkalinity:  Gnus.  CaO  per  litre 

12-60  1    12-85 
2-SO         2-00 

12-87 
1-60 

12-95 
1-40 

As  carbonating  proceeds  there  is  a  gradual  thickening  of 
the  liquid  and  attendant  difficulty  of  filtration,  the  greatest 
diminution  of  polarisation  corresponding  with  the  moment 
when  filtration  is  slowest.  Before  this  point  is  reached,  the 
filtered  juice  remains  dark,  but  as  soon  as  it  is  passed  the 
polarisation  increases  and  the  juice  becomes  more  and  more 
decolorised. 

The  reaction  is  ascribed  to  the  formation  of  the  gelatinous 
precipitate  of  a  basic  double  salt  of  calcium  sucrate  and 
carbonate,  since  it  is  found  that  at  each  stage  of  the  ex- 
periment a  higher  polarisation  is  obtained  if  the  juice  is 
heated  before  filtration,  and  heat  favours  the  decom- 
position of  the  basic  calcium  sucro-carbonate  hvdroear- 
bonate  of  lime.  Moreover  the  liquid,  filtered  cold,  "becomes 
turbid  on  standing  or  when  heated,  whilst  that  filtered 
hot  remains  clear. 

These  phenomena  were  observed  by  Felz  (Les  Mondes, 
16,  1869),  but  he  attributed  them  to  a  simultaneous  preci- 
pitation of  carbonate  of  lime,  hydrate  of  lime,  and  sugar  in 
variable  and  irregular  proportions,  and  consequently  is  in 
complete  antagonism  to  the  view  of  Loiseau,  thatthesucro- 
hydrocarbonates  are  definite  chemical  compound-. 

— L.  J.  de  \V. 

Beetroot  Juice  [Sugar'],  Liming  of;  Differences  of  Solu- 
bility  of  Quick  and  Staked  Limes,  1).  Loiseau.  Bull, 
de  1' Assoc,  des  Chim.  de  Sucr.  et  de  Dist.  1898,  16,  [2], 
209—225. 

In  order  to  find  the  best  form  in  which  to  employ  lime  for 
liming  beetroot  juice,  the  author  arranged  a  method  for 
ascertaining  the  degree  of  solubility  of  different  limes  in 
sugar  liquors,  from  his  numerous  fully -detailed  results, 
he  draws  the  following  conclusions  :  — That  slaked  lime 
formed  in  contact  with  an  excess  of  water  is  always  less 
soluble  in  sugar  solutions  than  that  obtained  directly  in 
the  form  of  a  dry  powder ;  that  the  contact  of  an  excess 
of  water  injures  the  quality  of  the  slaked  lime  not  only 
during  its  formation,  but  after  it  is  formed  ;  that  a  solution 
of  sugar  is  ver3'  suitable,  not  only  for  slaking  the  lime,  but 
also  for  preserving  the  lime  when  slaked  ;  that  the  lime 
which  possesses  the  highest  degree  of  solubility  is  un- 
doubtedly quicklime  in  the  form  of  a  fine  powder. 

As  regards  the  liming  of  beetroot  juice,  he  concludes 
that  the  lime  least  suitable  is  slaked  lime  formed  in  an 
excess  of  water;  that  slaked  lime  in  the  form  of  a  dry 
powder  is  preferable  to  milk  of  lime,  but  is  not  of  better 
quality  than  that  formed  in  the  beetroot  juice  itself  ;  but 
that  powdered  quicklime  should  only  be  used  when  em- 
ployed in  successive  fractions  ;  otherwise  preference  is  given 
to  quicklime  employed  in  small  pieces. — L.  J.  de  W. 

Beetroot  in  the  Manufacture   of  Sugar,   The  Resin-Acid 

of.     K.  Andrlik.     Zeits.  fur  Zuckerind.  in  Bohnien,  1S98, 

23,  [1],  25-37. 
The  waste  waters  of  raw-sugar  factories  are  often  covered 
with  large-  masses  of  white  foam.  This  foam  is  carried 
off  and  dries,  being  deposited  as  a  light,  greyish  dust 
with  a  characteristic  irritating  odour.  This  dried  foam 
is  the  best  source  for  the  preparation  of  the  resin-acid 
of  the  beet,  and  by  digesting  with  hot  dilute  hydrochloric 
acid,  washing  with   water,  and  extracting  with  alcohol,  the 


author  obtained  extracts  containing  from  14-2  to  26-2 
per  cent,  of  resin  acid  with  [a]„  =  +  78-67°.  Part  of  the 
resin  in  the  foam  appears  to  be  in  the  form  of  a  salt, 
and  the  preliminary  digestion  with  acid  is  necessary  to 
render  the  whole  of  it  soluble  in  alcohol.  The  author 
also  detected  and  estimated  the  resin  acid  in  the  deposit 
from  the  diffusion-juice  heaters  and  in  the  scums  from 
the  first  saturation.  It  was  found  in  the  foam  of  the 
diffusion-juice  and  of  the  unfiltered  saturation-juice.  The 
diffusion-juice  itself  gave  a  precipitate  with  hydrochloric 
acid,  in  which  the  resin  acid  was  estimated  to  the  extent 
of  0-019  to  0-026  per  cent,  on  the  juice  of  14°  Brix. 

The  resin-acid  was  detected  but  not  estimated  in  the 
molasses.  The  quantity  here  did  not  exceed  0  01  per 
cent.,  and  is  due  to  the  slight  solubility  of  the  calcium  salt 
of  the  resin  in  the  hot  saturation-juice.  The  author  has  not 
as  yet  worked  out  a  method  for  the  estimation  of  the  resin- 
acid  in  the  beet  itself.  Apparently  it  exists  partly  free 
and  partly  as  the  calcium  salt.  The  free  acid  is  extracted 
by  the  ether  in  the  estimation  of  the  fat,  and  is  the  cause 
of  the  slight  dextrorotation  of  the  fat  of  beetroots.  The 
residue  yields,  on  digestion  with  hvlrochloric  acid,  an 
alcoholic  extract  containing  the  originally  combined  resin. 

No  doubt  some  other  dextro-rotatory  substance  exists 
along  with  the  resin,  since  in  no  case  was  the  author  able 
to  isolate  anything  like  the  quantity  of  pure  resin-acid 
indicated  by  the  optical  rotation  of  the  alcoholic  extracts. 

The  alkali  salts  of  the  resin-acid  have  an  extraordinary 
viscosity,  a  solution  containing  0- 1  per  cent,  of  salt  having 
the  appearance  of  a  thick  syrup.  From  a  technical  point 
of  view,  this  property  might  be  expected  to  have  an 
influence  on  the  filtration  of  the  juice.  Solutions  of  the 
potassium  salt  filtered  with  the  greatest  difficulty  through 
paper,  but,  on  the  other  hand,  only  a  slight  difference  in 
the  rate  of  filtration  was  observed  when  the  resin-acid  was. 
added  to  the  juice  and  the  latter  limed  and  saturated  in 
the  usual  manner. 

The  author  has  noticed,  on  the  large  scale,  quick-filtering- 
juices  whose  scums  contained  as  much  as  0-4  per  cent. 
of  resin-acid,  and  very  slow  filtering  juices  with  only  0-  1G. 
per  cent.  He  does  not  think  that  the  mere  presence  of 
resin-acid  is  the  cause  of  slow  filtration.  It.  might  possibly 
happen  that  excessive  saturation,  by  liberation  of  potassium 
carbonate,  might  bring  about  the  formation  of  the  highly 
viscous  potassium  resin-salt,  which  would  cause  bad"  fil- 
tration and  subsequent  viscosity  in  the  syrups  ;  but  in  a 
properly  regulated  factory  this  should  not  occur. 

As  regards  the  influence  of  the  optical  rotation  of  the 
resin-acid  on  the  analytical  results,  the  author  observed 
than  an  alcoholic  solution  of  the  resin  gave  a  gelatinous 
precipitate  after  a  time  with  basic  lead  acetate.  This  pre^ 
cipitate  was  filtered  with  difficulty  and  the  filtrate  was 
dextro-rotatory.  Where  the  proportion  of  resin  in  the 
saccharine  product  is  large,  the  rotation  of  an  alcoholic 
solution  of  the  product  should  be  corrected,  but  in  the 
estimation  of  the  sugar  in  beets,  the  author  found  the 
error  to  be  negligeable.  He  found  that  a  solution  of  the 
precipitate,  formed  by  the  addition  of  water  to  the  alcoholic 
beet  extract  in  Scheibler's  process,  had  practically  no 
optical  power.  He  also  calculated  that  the  quantity  of 
resin-acid  which  he  extracted,  together  with  the  fat,  from 
unripe  beets,  only  amounted  to  an  error  in  the  polarisatiorj 
of  0-011°  on  the  normal  weight  of  fresh  beet-pulp. 

—J.  F.  B. 

Beet-Sugar  Wor&s,  Baryta  Used  in.  A.  Gallet.  Bull, 
de  TA'ssoc.  des  Chim.  de  Sucr.  et  de  Dist.  1898, 16,  [2], 
187—193. 

Four  years  of  work  with  baryta  on  an  industrial  scale  at 
Blerancourt  (Aisne)  have  rendered  its  use  eminently 
practical  aud  remunerative  in  partially  replacing  lime  in 
the  first  carbonation. 

When  1  kilo,  of  crystallised  barium  hydrate  per  ton  of 
beetroots  is  used,  the  lime  maybe  reduced  by  15  kilos., 
the  same  purification  being  obtained.  Under  the  conditions 
obtaining  at  Blerancourt  a  saving  is  effected  of  2-4076  francs 
per  ton  of  beetroots  worked,  and  the  working  season  may 
be    reduced  by  39   days,  thus  avoiding   the    deterioration 


- 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       r ..Nov.  30, 1898. 


of  the  beetroots  and  the  diminished  yield  of  sugar  which 
occur*  at  the  end  of  the  campaign.— L.  J  de  \\ . 

Sugar,    1  m    of   Crystallised,    in    Massecuites. 

jl.   p,  i      I.  ,1,    I'Assoc.  des  Chim.  de  Sucr.  et  de 

Dirt  1898,  16,     I   ■  - 
Is  ■  reply   to  the  criticism  of  I.allemant  it  i-  maintained 
tl,:,t  i„, ii,.    [  the  determination  of  the  crystals 

i„  „,;,..,  i  have  the    accuracy,  the  simplicity, 

advantage  of  the  direct  mechanical  process,  based  on 
ii,  ■  employ  in.  ni  of  a  laboratory  centrifugal  machine,  which 
nets  as  a  rotatory 

Fn,  lion  thai  th  »al  force  of  this  machine 

differs  from  that  of  the  machines  used  on  the  large  scale, 

does  not  hold,  as  the  massecnite  is  not  treated  in  the  same 

condition,  bnt  with  the  crystals   freed  by  dilation  of    the 

irith  a  saturated  syrup. —  I..  .1.  de  vV. 

Raffinose,  The  Behaviour  of,  on  the    I      nenlation  <(  Mo- 
les es.     K.  Andrlik      Zeits.  f'ir  Zuckerind.  in  Bohmen, 
-25. 
Si     u    '  r  \\  11., page  1 

PATENT, 

harini  Juices  or  Sugar  Solutions,  Impts.  in  thePurifi- 
(ion  of.  E.  W.  Gerhrachtand  1-'.  <i.  Weichmann,  New 
1  ,.,:.  l  i  g  Pat  16,292,  Julj  26,  1898. 
Tin:  process  claimed  consists  in  the  addition  to  the  saccha- 
rine liquid  of  a  proportion  of  a  salt,  such  as  monocalcium 
hydrogen  phosphate,  CaH,(P(  »,i ..  or  the  ammonium  hydro- 
gen orthophosphates,  I  Nil, )  IIP«  »,  ami  Ml  II  l'O,,  or  other 
suitable  -alt,  which,  when  boiled  with  the  liquid  at  a  low 
temperature  under  vacuum,  is  decomposed  into  an  alkaline 
salt  and  an  a  i  d,  expelling  the  volatile  acid  constituents  as 
well  as  the  volatile  alkaline  constituents  of  the  saccharine 
solution.  -  is  applicable  cither  to  raw  beet-juice 

ind  removes  all  objectionable  taste  and 
sm,  ii.     'I  hi  ins  of  salt  added  are  from  0'5  to  1*5 

per  cent,  of  tile  dry  Bubstance  of  the  juice. — J.  F.  Ii. 

XT/II.-BREWINQ.  WINES.  SPIRITS.  Etc. 

Diastase:     Its    Preparation,    Nature,    and   Estimation. 

W.  J.  Sykes  and  11.  X.   Hussey.     J.  Fed.  [list.  Brewing, 

1898,4,527     .Ml. 
Tiik  author-   give  an  historical   summary   <>f  the   investi- 
gations which  have  been  carried  out  on  malt-diastase  by 
C.  i ).  Sullivan,  C.  J.  Lintner,  Osborne,  Wrftblewski,  and 
Seyffert 

Sykes  and  Mitchell  (Analyst,  20,  238)  found  thai  a 
solution  of  the  precipitate  obtained  by  saturating  malt 
extract  with  magnesium  sulphate,  when  diluted  to  the  same 
volume  as  the  malt  extract,  possesses  the  Bame  diastatic 
power  as  the  latter;  the  present  authors  state  that  in 
their exp  i  (  haveohserved  under  these  conditions 

a  considerable  loss  of  diastatic  power. 

ii  ,,|,|>,  u     thai  the  precipitate  prodnced  by  saturating  an 
aqueous  extract  of  barley  with  ammonium  sulphate  possi 
o  insiderable  diastatio  power.    A  similar  resnll  was  obtained 
when  magnesium  sulphate  was  used.     It  is  known  thai  by 
heating  n  solution  ol  ition  takes  place, 

accompanied  by  diminution  of  dis  itedto 

a  higher  temperature  the  saccharifying  action  i-  deal 
and  onlj  liquefying  property  remain-.    <  in  these  and 

other  grounds  it  has  been  supposed  thai  diastase  is  a 
mixture  of  active  enzymes,  and  the  authors  ! 
out  experiments  lo  effect  the  splitting  up  of  diastase  by 
fractional  salting  out  with  ammonium  sulphate.  Several 
precipitates  were  obtained,  bul  no  difference  could  he  di  ; 
in  any  of  them,  save  that  the  second  precipitate  was  more 
highly    di  e  they  all  liquefied  -tare). 

under    i   opei    conditions    carried    the    reaction   down    to 
tli.-    "  Malt-invert  i-  precipitated 

in    salting   out    with   magnesium    Bulpbate.       Salting  out 
with    Ro  sodium  thiosulphate  yielded  active 

prep  ii 


paper  concludes  with  an  account  of  Sykes  and 
Mitchell's  method  o!  i  stimating  diastatic  power  (_this 
Journal,  189G,  02 1).— J.  L.  B. 

Barley  and  Mall,  On  the  Carbohydrates  of ,  with  Special 
Reference  to  the  Pentosans.  Tht  Behaviour  of  the 
Pentosans  during  the  Preparation  of  Malt,  and  during 
Mashing  and  Fermentation.  B.  Tol  .J.  Fed.  Inst. 
Brewing,  18u8,  4,  438— 454. 

Ix   barley   and   malt    there     are    contained,    besides    the 

substances   soluble   in    water  and  those  rendered  soluble  by 

the  mashing  process,  which  together  constitute  the  extract, 

certain  insoluble  substanc  •  -  fibn  or  cell  tissue. 

Naturally  the  same  substances  are  present  in  malt  as  in 

barley,  hut  they  are  to  some  extent  modified  and  transformed 

by  the  germination  pi  i  the  distinctly  sweet  taste 

of  malt  a- compared  with  the  meal]  taste  of  barley  indicates 

amount  of  sugars  in  the  former. 

The  .mil,  oar  knowledge  of  the  carbohydrates 

ley  and  malt.     Bi  *r-  there  ai 

in   malt,   amorphous   transformation    product-    of    starch, 

e.g.,  dextrins.     If  finely-gn  aan)  malt  be  boiled 

with  alcohol  to  destroy  the  diastase,  and  the  residue  shaken 

with  eld   water  and  a  little  very  dilute  iodine  solution,  a 

distinct  violet  coloration  is  produced,  which,  on  addition  of 

■  -<■-  into    dark  blue.     <  >f  the  insoluble 

may   be   mentioned    cellulose,    and    th 

sub-tan  v-    related    to    it    which   ai  in    solution  of 

caustic  soda,  and   to   which    B.    Schulze   has   applied  the 

collective  name  bemicellulosi       I  hemteelluloses  which 

when  heated   with   dilute   sulphuric  acid  are  converted  into 

glucose,  galactose,  Sto.,   are  known  as   bexosans;    others 

belong  to  the  pentosans. 

If  the  substances  forming  the  tissues  of  plants  are 
moistened  with  a  solution  of  phloroglucinol  in  hydrochloric 
acid,  they  cither  remain  unaltered  loured  red,  and 

this  coloration    is  known   as   the    lignin    reaction.      The 
nc.s  which  give  this  reaction  also  yield  considerable 
quantities    of    furfural  when    distilled   with    19   per 
hydrochloric    acid,    and    when  boiled  with    dilute  sulphuric 

acid  they  yield  the  pentoses,  arabinosc  or  xylose. 

Tlic  pentoses  are  not,  as  a  rule,  present  as  such  in  plant 
substances,  bul  rather  as  the  parent  compounds,  which  yield 
pentoses  on  hydrolysis,  and.  accordingly,  formula!  must  be 
assigned  to  them  containing  les-  of  the  elements  of  water 
than  tin  pentoses.  These  parent  substances  of  the  pentoses 
are  known  generally'  as  pentosans,  whilst  those  which  yield 
arabinosc  and  xylose  on  hydrolysis  are  denoted  respectively 
as  arabans  and  xylans.  The  most  probable  empirical 
formula  for  the  pentosans   is   CJhTgOj,  and  their  conversion 

into  pentoses,  as  well  a-  thai  of  the  pentoses  into  furfural, 

(nations — 

I     llj  l      ,    II   'I   -l     II  ,'l.aul  C.ll.,,'1.        (    ,11  .M     •  SB 
I',  ml  (Furfural) 

i  bi    pel  osans   are  nol  the  only  -   which,  on 

distillation    with  hydro,  1,1  yield   furfural;    thus 

ionic  acid  and  also, according  to  I  Sevan,  a 

large  series  of   oxidation   products   of  the  carbohydrates, 

yield    furfural  under  similar  conditions.     Cross    and    llevan 

designate  the   vegetable  substances  winch  yield  furfural. 
f urfuroids  i    the    author    prefers  the   dd  term   [trntiman. 

prod  -  mi 

hydrolysis.  It  ha-  been  re  oguie  I.  however,  that  vegetable 
tissue-  on  hydrolysis  yield,  besides  arabinoseand  xylose, 
a  considerable  amount  ol  syrupy  substances  which  may 
contain  other  pentoses  (perhaps  ritose,  lyxose,  lir.).  and 
ber  with  those  oxidation  products 
of  the  carbohydrates  concerning  which  very  little  is  known 

The  results  obtained  lo,  the  author  and  GlaubiU  (J.  fur 
Land*  rtsch.  IS'.*,,  106),  and  also  by  Crocs  and  llevan  (Bei 
1894,27,  ,  show  thai  barley  contains  9 — In  per 

il-t  the  first  mentioned  chemists  found 
per  cent  •  in  malt,  and  in  malt  which  had 

been  grown  for  a  long  period,  1 1   !  include 

that  the  |  it  lined  in  barley  are  not  diminished 

during    ti  ■  i ruination,    there   being,    indeed, 

a  slightly  increased  quantity  of  them  in  the  malt. 
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Regarding  the  question  as  to  whether  pentosans  pass  into 
the  wort,  the  author  and  Glaubitz   (Joe.  eit.)  made  a  malt 

rruKh     with   the  fiillnwintr  results  ; 


mash,  with  the  following  results  :  — 


Pentosans. 

Amounts  taken. 

Per  Cent.           Wei"ht 
in  Gnns. 

Weight 

in  Grms. 
in  Wort 

and  Grains. 

Malt,82ftrms 

11-18                  4-17 
29-43                   6-03   } 
230  J 

8-33 

From  these  figures  it  will  be  seen  that  the  greater  part  of 
the  pentosans  remain  in  the  grains  ;  only  a  fraction  passes 
into  the  wort.  Lager  beer  was  evaporated,  and  found  to 
contain  0'25  per  eent.  of  pentosans,  or  5-3  per  cent,  calcu- 
lated on  the  total  solids. 

The  author,  in  conjunction  with  Stone,  and,  subsequently, 
-with  Schone,  has  proved  that  arabinose  and  xylose  are  not 
capable  of  being  fermented  with  yeast.  It  is.  however, 
possible  that  the  small  quantity  of  pentosans  and  pentoses 
which  occur  in  wort,  are  decomposed  by  other  fermentative 
changes,  which  proceed  side  by  side  with  alcoholic  fermenta- 
tion, and  produce  acetic,  lactic,  and  succinic  acids.  The 
possibility  that  the  pentoses  take  part  in  fermentation  is 
supported  by  the  observation  of  Cross  and  Bevan  (this 
Journal,  1897,  252),  that  the  pentosans  or  pentoses  in  liquid 
extracts,  obtained  by  heating  brewers'  grains  with  dilute 
sulphuric  acid,  are  fermented  by  yeast,  sometimes  partially 
and  sometimes  entirely.  It  is  possible  that  the  cause  of  this 
■difference  in  the  behaviour  of  the  pentosans  is  not  due  to 
alcoholic,  but  to  an  acid,  fermentation,  as  the  yeast  used  in 
breweries  is  not  always  a  pure  culture.  In  order  to  solve 
this  question,  Sehone  has,  at  the  author's  suggestion,  carried 
out  the  following  experiments.  Extracts  were  obtained  by 
treating  brewers'  grains  with  dilute  sulphuric  acid,  and  these 
were  sown  with  brewery  yeast,  the  amount  of  pentosans  in 
the  liquid  before  and  after  fermentation,  as  well  as  the 
cupric  reducing  power,  being  determined.  The  amount  of 
alcohol,  and  also  of  volatile  and  non-volatile  - 
estimated. 


acids 


Percentage 

before 
Fermenta- 
tion. 


Pentosans 26'9  (  =  30-5 

pentoses). 
Total  reducing  sugars  ]      29—29-5 
as  glucose. 


Percentage 
after 

Fermenta- 
tion. 


5-1  (=5-8 

pentoses). 

5-2 


Percentage 
fermented. 


21-8 
24-0 


Siuce  the  21-8  per  cent,  of  pentosans  removed  by  fermenta- 
tion yielded  only  3  per  cent,  (on  the  grains)  of  alcohol,  it 
follows  that  other  products  were  formed,  and,  in  a  fermented 
extract,  the  presence  of  acetic  and  lactic  acid  was  prove!. 

When  an  extract  was  fermented  with  a  pure  yeast,  the 
amount  of  pentosans  fermented  was  considerable,  although 
not  so  great  as  when  ordinary  brewery  yeast  was  employed. 
Thus,  in  a  fermentation  which  was  allowed  to  proceed  for 
ts  days  at  27°  C,  2-27  per  cent,  of  alcohol,  0-4  of  acetic 
acid,  and  0-97  per  cent,  lactic  acid,  calculated  on  the  grains, 
were  obtained. 

An  experiment  is  described,  which  shows  that  arabinose 
remains  unaltered  when  in  contact  with  a  pure  yeast ;  the 
following  result  was,  however,  obtained  when  a  solution  of 
arabinose  rendered  nutrient  was  inoculated  with  an  acid 
producing  bacillus,  and  kept  in  au  incubator  for  seven  days. 

Per  Cent. 

Loss  of  arabinose 20*10 

Yield  of  alcohol 3  '12 

„       volatile  acids  as  acetic  acid -r2:S 

„      non-volatile  acids  as  lactic  acid 1-10 

—J.  L.  B. 


Taka-diastase.     W.  E.  Stone  and  H.  E.  Wright.    J.  Amer. 

Chem.  Soc.  1898,  20,  [9],  639—617. 
.\ftf.ii  a  short  summary  of  the  present  state  of  our  know- 
ledge of  this  enzyme,  an  account  is  given  of  a  series  of 
experiments  which  were  carried  out  with  the  object  of 
comparing  its  action  on  starch  with  that  of  ordinary 
malt  diastase. 

Pure  potato-starch,  in  the  form  of  paste,  was  subjected  to 
the  action  of  each  kind  of  diastase  under  precisely  similar 
conditions,  the  degree  of  conversion  of  the  starch  being 
determined  (1)  by  the  iodine-test,  (2)  by  determining  the 
optical  activity  of  the  solutions,  (3)  by  the  amount  of  sugar 
formed.  (1)  The  iodine-tests  showed' that  the  taka-diastase 
invariably  worked  more  rapidly  at  the  outset,  but  the  com- 
plete conversion  of  the  starch  was  effected  earlier  by  the 
malt-diastase.  (2)  In  the  optical  tests  the  saccharifying 
powers  of  the  enzymes  were  taken  to  be  proportional  to  the 
decrease  of  the  rotatory  powers  of  the  solutions,  :is  the 
intermediate  products  of  conversion  have  a  higher  specific 
rotation  than  the  mixture  of  maltose  and  dextrose  finally 
produced.  The  products  of  the  action  of  taka-diastase  were 
in  ail  cases  of  lower  specific  rotation  than  those  from  malt- 
diastase,  indicating  a  more  rapid  change  to  sugar.  (3)  The 
sugar-test  showed  that  for  a  given  time,  taka-  is  superior  to 
malt-diastase  in  saccharifying  power. 

Further  experiments  confirmed  the  results  obtained  by 
the  iodine-test  :  that  whilst  taka-diastase  was  able  to 
transform  a  large  quantity  of  starch  in  a  short  space  of  time, 
yet,  even  after  long  periods,  there  remained  some  starch 
unaltered  ;  hence  it  cannot  be  recommended  as  a  reliable 
analytical  agent. — E.  H.  T. 

Diastase,  The  Destruction  of,  during  Fermentation. 
G.  Heiuzelmann.     Zeits.  f.  Spiritusind.  1898,  21,  [11],  357. 
In  the   author's   experiments   a  pure  culture  of  distillery- 
yeas!,  Race  II.,  was  used,  and  precautious  were  taken  to 
keep  the  fermentations  pure. 

A  malt-wort  was  prepared  and  its  corrected  diastatic 
power  determined  by  Liutner's  method,  before  and  after 
fermentation.  The  results  showed  that  the  diastatic  power 
of  the  wort  had  decreased  66 '6  per  cent,  during  its  fer- 
mentation. 

Two  experiments  were  made  with  mashes  of  potato- 
starch,  containing  nutrient  salts,  and  saccharified  by  a 
solution  of  prepared  diastase.  To  one  mash  asparagine  was 
added  and  from  the  other  it  was  omitted. 

When  asparagine  was  present  the  fermentation  was  com- 
pleted in  15  hours,  and  the  diastatic  power  of  the  mash 
had  diminished  72  per  cent,  during  fermentation.  In  the 
absence  of  asparagine  the  fermentation  required  70  hours, 
and  the  decrease  in  diastatic  power  was  90 '2  per  cent. 
Hence  it  is  concluded  that  asparagine  aud  other  nitrogenous 
foods  preserve  the  diastase  from  attack  by  the  yeast. 

The  author  found,  on  calculating  the  results  of  the  two 
last  experiments  on  the  diastase  originally  added  to  the 
stareh-mash,  expressed  in  terms  of  comparable  diastatic 
units,  that  in  the  mash  containing  asparagine  71*4  per  cent, 
of  the  diastatic  units  added  in  the  diastase  solution  were 
destroyed  during  the  saccharificatiou  of  the  starch  at  50  — 
51'  R.,  and20'6  percent,  during  fermentation,  leaving  a 
balance  of  8  per  eent.  In  the  mash  without  asparagine, 
63'  7  per  cent,  of  the  diastatic  units  were  destroyed  during 
saccharification,  32  •  7  per  cent,  during  fermentation,  and  a 
balance  of  3-6  per  cent,  remained  in  the  fermented  liquid. 

A  separate  experiment  was  performed  to  determine  the 
progressive  destruction  of  diastase  during  the  mashing  pro- 
cess. A  mash  was  prepared  with  16  per  cent,  of  starch,  ami 
2  grms.  of  diastase  were  added  to  1,000  grms.  of  the  mash. 
Alter  10  minutes  at  19;  B.,  14-3  per  cent,  of  the  diastase  1ml 
disappeared;  after  20  minutes  further  mashing  at  50  1.'.. 
60  per  cent,  of  the  original  diastase  had  been  destroyed. 
The  residua!  40  per  cent.,  however,  suffered  no  further 
diminution  after  30  minutes  further  heating  at  50°  B. 

The  author  believes  that  during  fermentation  the  diastase 
is  destroyed  in  the  interior  of  the  yeast-cell  by  the  proteo- 
hydroljtic  enzyme  present,  hut  that  this  enzyme  ha;  no 
effect  oi  the  diastase  outside  tie-  red.  He  intends  to  clear 
up  this  point  by  a  study  "f  the  action  of  pressel  extract  of 
yeast  on  diastase.- -J.  I".  B. 
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nlation  without  Yeast  Cell*.     H.  Abeles. 
Iter.  1898,  31,  8281—2367. 

•|„,    1 ibility  a  discussed  of  Buchner's  expressed  yeast 

-i-ting  of   snrriring  particli  proto- 

•  Kupffer, 

and  ll.ins  l(u< ■lui'-i.     E.  Buebner,  howevi  r.  has  shown  by  a 

ents  1  »j;it  vast  extract  is  active  whin  in 

fatal  to  protoplasm,  and  in  high  1 

erii litione   «  bich  would 

„mU|  •  it    The  author  in 

the  poiol  thai  the  action  of  poison  upon  the  Ferment  1-  not 
only  dependent  upon  the  concentration  of  the  poison,  but 
•     .  on  the  relati  in  of  the  amount  of 

I  to  thai  of  protoplasm.      Experimental  erid 

I  10  show  that  whilst  a  certain  quantity  of  poison. 

Iinei   employed,  it  fetal   to   the   fermentative 

powei  quantity  of  yeast;  yet,  it  the  amount  of 

station  is  brought  about 
1        econdpi  m  ipal  urgumi  tl  proto- 

plasm theorj  is  the  fed   th:it  drie  ! 

100    1     Is  still  capable  of  fermentative  power.     Weisner 

r,  .1     kaiscrl,  Aead.    der    Wissenschaften,  59, 

rer,  has  shown  that  when  dried  yeast  is  heated 

portion  of  the  .m'l'-<  cells     notably  the  young 

tive,     .1    I     B, 

Vitality  of  the,  and  their  I' 
Media  mul  in  the  Dry  State.     I     I 
I.  dti  Labor,   dc   I 
through  Wochcnschr.  fur  lirau.  1898,  15,  [41],  540—542, 
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and  on  filter-paper.    The  organisms  investigated  comprise 
ies  and  5  varieties  of  saccharomyces,  nine  yeast-like, 
non-spe  organisms,  and  scveu  species   of  mould 

fungi. 
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budding  and  multiplication  can  only  be  limited,  and  the 
results  approximate  to  those  for  single  cells.  [The  article 
from  which  this  abstract  is  taken,  rTocAewscnr.  fur  Bran., 

lor.  (it.,  i-  by  Lindner,  who  disagrees  with  this  statement, 
and  remarks  that  when  the  majority  of  the  cells  arc  dead. 
one  or  two  still  goon  multiplying  under  easier  conditions 
-ten.  ,■,  and  thus  k.ep  up  the  chain  of  generations.] 
luthor  states  that  since  the  evolution  of  new  varieties 
is  least  to  be  feared  when  the  multiplication  is  most 
restricted,  preservation  of  the  yeast  in  the  dry  state  is  roosl 
likely  to  keep  its  properties  constant. 

In  the  Carlsberg  breweries,  solutions  of  cane-sugar  have 
been  found  to  answer  best  for  the  preservation  of  yeasl 
lml  cultures  should  not  be  kept  too  long,  or  variations  in 
the  properties  maj  result. — I.  1-'.  B. 

Fermentation,  Vacuum.    0.  Reinke.     Wochenscbr.  fur 
Bran.  1898,15,  [41], 
The  vacuum  process  was  first  adopted  in  the  United  States", 

where  il  has  1 ,,  fairly  thoroughly  worked  out,  resulting  in 

a  considerable  economy  of  space  and  buildings,  and  h 
reduction  in  the  time  of  fermentation,  ami  storage,  in  some 
parts  it  is  used  for  the  top-fermentation  or  else  only  for  the 
after-fermentation;  in  others  the  carbon  dioxide  is  pumped 
nil  at  first,  and  a  slight  pressure  allowed  to  develop  aft 
wards, bj  which  means  the  beer  retains  sufficient  gas  and  its 
full  aroma.  The  process  has  been  taken  up  to  a  grea 
extent  in  England  and  Australia,  but  attempts  to  introduce 

it    in   South    America   have   only   met    with    limited   6UI 

Latterly  it  has  bees  gaining  a  footing  on   the  Continent. 
In  some  breweries,  where  the  beer  was  much  exposed  to 
tion  during  fermentation  bj  the  old  method,  the  use  of 
the  closed  vessels  has  shown  au  improvement,  bat  as  the 
s  was  onlj  cautions!)  appl  1      il  1>' 

considered  as  representative.  On  the  other  hand,  ii  Is 
stated  that  heer  fermented  under  vacuum  has  a  flat  taste, 
and  the  advantages  claimed  are  onlj  obtained  at  the 
expense  ol  the  flavour.  The  enamelled  vessel,  are  v, 
expensive,  and  hard  deposits  are  liable  to  form,  which  are 
very  difficult  to  remove,  even  by  steaming  under  pressure. 
The  author  is  of  opinion  that  the  vacuum  should  do!  be 
applied  as  soon  as  tie  up.     The  yeast  requires  a 

Bupplj    of    lush,    filtered    air.    which    is    used    up    da 
fermentation,  and   the   vacuum  should   only  be  employed 
when  this  air  has  been  absorbed.     If  the  gases  pumped  off 
are  led  through   well  art 

used  which  may  afterwards  1  .but 

of  the  aromatic  constituents  of  beer  fermented 
li\  the  older  methods  are  lad 
'l'li,   subject  requires  careful,  systematic  investigation,  and 

the  pr ss  may  verj   likel)  be  applicable  to  the  mam 

imc  of  dark  beers,  where  the  caramelised   products  may 
1  the  ahs, me  of  aroma.— J,  K.  B, 

Alcoholic    Fermentation   of  Molasses,  Method  of  Facili- 
tating. Bauer.     Rev.  Prod.  Chim.  1,    9],  180. 

In  order  to  obtain  a  cheaper  yeasl  t I  than  thai  yielded  by 

;  grains,  the  author,  exposes  bcei  yeasl  previously 
from  hop  resins  and  other  impurities — to 
the  action  of  lactic  acid  bacteria,  in  open  vessels  for  12 — 14 
days  at  a  temperature  of  about  31  1  ,  This  treatment 
results  in  the  liquefaction  ol  the  mass,  the  \c;;st  . 
disappearing  entirely,  whilsl  1*8  per  cent,  of  lactic  acid  is 
formed  from  Ihe  plasmic  mucilaginous  matter,  ami  the 
albuminoid  substances  are  almost  entirely  convened  into 
amides.     The  product  is  sterilised  by  steam  heat,  deprived 

of   ils    volatile    acids,   and    is    employed    as  yeast    nutin 

in  the  proportion  of  2'5  parts  pel    170  pat  at  in 

(dilute)   molasses    to  be  fermented.     Since  under  the 

s.iinc   conditions   |u   parts    of    malt    would  be    ordinarily    rc- 

quired  11  ins  is  1  Elected  by  this  metho  L 

When   the   production  01  aerated   reast  is   in   question 

vigorous   growtl  itor,  the  quantity   of 

liquefied  yeasl  nutriment  is  raised  to  10  or  50  parts.— t     S 

Raffinose,     Th.      Behaviour    of,     in    the     Fermentation 

IC.   Andrlik.      Zeits.   fur  Zuckerind,  in 

Bdhmon,  1898,  23-  [1],  I— 25. 

lluiiMi't.  either  alone,  in  pn  ccharose,  or  in 

so    called     rnffioose     molasses,    "as     fermented    by    toj- 
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fermentation  yeast  only  to  the  extent  of  about  one-third 
of  its  weight,  corresponding,  to  the  fructose  residue.  In 
72  hours,  with  raffinose alone,  only  about  73  per  cent,  of  the 
calculated  quantity  of  alcohol  was  obtained,  and  even  after 
137  hours,  in  presence  of  saccharose,  the  whole  of  the 
fructose  residue  was  not  completely  converted  into  alcohol. 
The  presence  of  raffinose  had  no  influence  on  the  fermen- 
tation of  the  saccharose  of  the  molasses. 

From  molasses  rich  in  raffinose,  an  average  of  about 
.*9'2  per  cent,  of  the  theoretical  quantity  of  alcohol,  cal- 
culated from  the  analysis  of  the  molasses,  was  obtained. 
This  result  is  attributed  by  the  author  partly  to  contamina- 
tion of  the  top-fermentation  yeast  employed,  and  partly  to 
the  inaccuracy  of  the  existing  methods  for  the  determination 
of  sascharose  and  raffinose  in  the  presence  of  other  optically 
active  substances  found  in  molasses. 

The  addition  of  raffinose  to  molasses,  already  containing 
only  small  quantities  of  that  sugar,  gave  rather  better  yields 
<>f  alcohol. 

The  raffinose  calculated  from  the  residual  melibiose,  un 
analysis  by  Creydt's  mucic  acid  method  after  fermentation, 
averaged  92*9  per  cent,  of  that  determined  in  the  original 
molasses,  showing  that  the  melibiose  residue  was  almost 
una"  tacked  after  72  hours'  fermentation  with  top-fermentation 
yeast. 

With  bottom  -  fermentation  yeast  the  raffinose  was 
attacked  as  a  whole.  After  72  hours,  the  fermentation 
was  by  no  means  complete,  but  after  144  hours,  practically 
the  whole  of  the  raffinose  and  saccharose  were  fermented. 
a  yield  of  97-9  per  cent,  of  the  theoretical  quantity  of 
alcohol,  calculated  on  the  analysis  by  Herzfeld's  optical 
method,  being  obtained.  The  addition  of  raffinose,  even 
up  to  a  total  of  14  per  cent.,  had  a  favourable  effect  on  the 
fermentation  of  the  molasses  by  bottom-fermentation  \ea-t. 
It  was  found  that  a  mixture  of  top-  and  bottom-fermentation 
yeasts  gave  a  more  complete  fermentation  and  a  higher 
yield  of  alcohol  in  72  hours  than  either  tpecies  used  sepa- 
rately. The  melibiose  residue  took  part  in  the  action,  and  a 
yield  of  944  per  cent,  of  the  calculated  quantity  of  alcohol 
was  obtained. 

Hy  boiling  the  molasses  containing  raffinose  with  dilute 
sulphuric  acid  and  fermenting  with  top-fermentation  yeast, 
a  greater  yield  of  alcohol  was  obtained  than  from  the 
untreated  molasses.  In  some  cases  this  yield  was  very 
slightly  higher  than  the  theoretical  quantity  calculated  for 
the  fructose  residue,  but  the  melibiose  residue  did  not  take 
part  in  the  production  of  alcohol  to  any  considerable  extent 
bv  this  treatment. — J.  F.  It. 

Proteo-hydrolytic  Enzyme  Contained  in  Extract  of  Yeast, 
Further  Communications  on  the.  L.  (leret  and  M.  Ilahu. 
Ber.  1898,  31,  [14],  2335— 2344. 
It  was  found  that  in  0 — 8  days  the  enzyme  in  the  pressed- 
extract  was  able  t.-  decompose,  not  only  the  coagulable 
albuminoids  present,  but  also  quantities  of  other  added 
albumins,  such  as  fibrin,  egg-albumin,  and  the  coagulated 
albumin  from  other  samples  of  extract.  After  one  hour's 
digestion  of  the  extract,  leucin  and  tyrosin  were  found  in  the 
filtrate  after  coagulation,  but  no  true  peptone,  and  only 
traces  of  albumose.  When  2  per  cent,  of  peptone  or 
albumose  was  added  to  the  extract,  the  biuret  reaction 
disappeared  after  three  days.  The  nitrogenous  compounds 
were  separated  by  phospho-tungstic  acid  into  bases  and 
amido  acids,  and  the  relation  of  these  groups  at  different 
periods  was  determined.  At  first  the  proportion  of  hasi  B 
increased,  but  after  two  weeks  the  ratio  was  the  same  as  at 
the  start.  Will  has  recently  observed  that,  with  deficiency 
of  soluble  nutrients,  especially  nitrogen,  the  secretion  of  the 
enzyme  in  the  living  cell  is  favoured  by  the  absence  of  air. 
The  authors  passed  currents  of  air  and  hydrogen  through 
samples  of  pressed-extract  at  37°  C,  and  compared  the 
amounts  of  coagulate,  obtained  at  various  periods,  with  a 
control  sample.  They  found  that  the  action  of  air  on  the 
enzyme  in  the  pressed-extract  was  unimportant,  whilst 
hvdrogen  had  a  slight  retarding  action. 

The  behaviour  of  the  xanthine  compounds  in  fresh  and 
m  old  extracts  is  peculiar.  Salkowski  has  described  a 
"  latent  "  state  of  the  xanthine  compounds  in  yeasts  after 
prolonged   digestion.      If   the   yeasts   were    boiled    before 


digestion,  the  xanthine  could  not  he  directly  detected  bv 
silver  solutions  afterwards  ;  but  if  they  were  boiled  after 
the  digestion,  a  precipitate  was  readily  formed.  The  "latent " 
state  of  the  xanthine  in  the  yeast  iiltrates  in  the  first  cast- 
was  destroyed  by  boiling  for  one  hour  with  I  per  cent, 
sulphuric  acid,  and  the  xanthine  could  then  be  precipitated 
in  the  usual  manner.  The  authors  found  that  fresh  pressed- 
extract  gave  no  xanthine  reaction,  but  that,  after  prolonged 
digestion,  xanthine  was  present  in  the  "latent"  state  and 
could  be  precipitated  after  boiling  with  acid.  The  formation 
of  hypo-xanthine  increased  with  the  time  of  digestion.  The 
pa -sage  of  gases  during  the  period  of  digestion  did  not 
increase  the  production  of  xanthine,  bat  after  14  days  the 
xanthine  in  the  samples  which  had  been  treated  with  gas 
was  directly  prccipitable  without  boiling  with  acid.  In 
untreated  samples  the  passage  of  gas  subsequent  to  the 
digestion  did  not  obviate  the  necessity  of  boiling  with  acid 
to  obtain  the  xanthine  precipitate.  Continuous  shaking 
was  found  to  have  the  same  effect  as  treatment  with  <ra-es 
The  organic  phosphorus  in  pressed-extract  i-  converted 
into  phosphoric  acid  after  a  few  hours'  digestion. 

<  in  studying  this  conversion,  theauthois  found  that  after 
one  hour's  digestion,  about  two-thirds  of  the  total  phosphorus 
was  in  tin-  state  of  phosphoric  acid,  but  that  even  after 
several  days  the  whole  was  not  converted,  and  there 
remained  a  residue  of  organic  phosphorus  amounting  to 
one-fifth  or  one-sixth  of  the  total.  The  organic  sulphur  was 
converted  into  sulphuric  acid  only  to  ;i  very  -light  extent. 
It  was  found  that  the  activity  of  the  enzyme  was  only- 
weakened,  not  destroyed,  by  the  presence  of  1  per  cent,  of 
hydrogen  cyanide,  and  this  weakening  may  he  due  to  the 
acidity  only. 

(In  mixiug  the  pressed-extract  with  eight  times  its  volume 
of  absolute  alcohol,  the  enzyme  is  thrown  down  together 
with  the  albumin.  On  treatment  with  water  this  precipitate- 
is  only  partially  redissolved.  The  enzyme  is  all  present  in 
the  filtered  solution,  and,  after  keeping  this  for  a  -hurt  time, 
it  can  be  separated  in  small  quantity  and  in  a  fairly  pure 
state. 

A  proteo-hydrolytic  enzyme  i-  also  present  ia  the  pressed- 
cxtracts  obtained  from  other  micro-organisms,  and  the 
authors  give  results  of  quantitative  experiments,  showing 
the  decrease  of  coagulable  albumin  on  keeping  extracts  of 
tubercle  bacilli,  typhus  bacilli,  and  sarcina  70sea  for  different 
periods.  These  enzymes  appear  to  be  v  -ry  widely  distributed 
in  animal  and  vegetable  organisms,  and  have  been  found  in 
the  juices  of  lupin  seedlings  and  of  the  cells  of  the  liver. 

—J.  F.  11. 

fiei  r  Wort,  /»//«.  nee  of  Mineral  Constituents  of  Brewing- 
Water  on.    De  Siiu-t.     La  Biere,  6,  [8],  117— 118. 

From  the  experiments  detailed,  the  author  concludes  that 
no  injurious  influence  on  the  saccharification  of  the  wort  is 
exerted  by  sodium  sulphate,  calcium  nitrate',  or  magnesium 
sulphate,  nitrate  or  chloride. — C.  8. 

Lactic  Fermentation,  The  Prevention  of,  in  the  Distillery, 

by  Acidification  with  Commercial  Luetic  Acid.  Wehmer. 
Zcits.  fur  Spiritusind.  1S9S,  21,  [39],  342.  and  [40], 
349— 350. 

The  process  of  acidification  of  the  yeast-mash  with  lactic 
acid,  with  the  object  of  preventing  the  development  of  lactic 
bacteria,  has  not  hitherto  been  adopted  on  the  industrial 
scale,  in  spite  of  much  that  has  been  said  in  its  favour,  on 
account  of  the  high  price  of  lactic  acid.  There  is  now  on 
the  market  a  commercial  acid,  costing  in  Germany  60 — 80 
marks  per  100  kilos  ,  which  contains  50  per  cent,  of  lactic 
acid,  and  which,  although  not  quite  pure,  is  free  from  any 
objectionable  volatile  impurities, such  as  butyric  acid,  which 
might  affect  the  flavour  of  the  spirit.  The  author  has 
studied  the  effect  of  acidifying  the  preliminary  mash,  used 
for  bringing  the  yeast  into  an  active  condition,  with  the 
above  commercial  lactic  acid,  and  the  process  has  been 
carried  on  successfully  on  the  large  scale  in  a  distillery  for 
more  than  six  months. 

In  the  laboratory  experiments,  proportions  of  1,  0-.">. 
0-25,  0- 125,  and  0  per  cent,  of  lactic  acid  were  respectively- 
added  te.  two  sets  of  beakers,  each   containing   SCO  c.c. 


THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [  x,v.  so.  isss. 


■  with  1  (.'rm. 

With  1  pir  cent,  of  lactic  acid,   I 

showed   th  in  the 

had   r.  in.. 

■t  '1    bj    air-borne 

\\  ,,|,  ,  i    the  -ample  -..«ii   with 

l-shaped  lacti.  bacteria, 
ly  contaminated. 
Will.  proporl         i  puritj  "f 

i  the  samples  containii 

at  all.     'I  hi 
id  t..  the  mash  had  no  barm- 
yeast,  the 
in  all  .  '  mel 

ound  that  when  the  prelimi- 
...  ill,  II-:,  |  ;   lactic 

con  slightly 

lowcr  lernpei  n  Ihe  usual  i 

!      When  the  mother-j 

the]  nai     mash  did  nol  entirelj   prevent  the 

a  ;  Imt 
when   the    n  I  wai   pure,  absolutely  no  b 

the  preliminary  fermentation,  and  only 
\,r\  f.  >  ication 

.-.  .1  (about  l  per  cent,  higher), 
an. I  thi  of  the  spirit  wei 

lory. 

IVrl:  i  ■  '  I'M f  the  acid 

momy  in  the  cost  of  produc- 
tion of  the  spirit  and  yeast,  hut,  on  the  other  hand,  every- 
thing proceedi  i 'Ii  m<  bly,  and  is  more  under 

control  the  ordinary  method   of  acidification  i- 
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In  the  dyeing  industry,  the  price  will  be  reduced  in  tl 
future. 

By  the  old  method  o!  acidification  with  sulphuric  acid, 
dity  of  the  mash  increases  during  fermentation   at 
acth ity  ..f  the  1 

in-  constant 
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Luputii  V  i     ■').     O.  Barth  and  C.  J. 

I.ii.tn.-r.     Iter.  1898,31,  |  1 

Si  ■  uadm  X  \  .  pogi  1070. 

'  I  ■  '      '    llerio,     Bev. 

Intern  I  U,  1S6 ;  Chem.  Ci  ntr.  1898,  2,    10 

••■"'■  I     Will.,  /HI;/.     1076. 
I  -i.     mi,/    Ihe      I  ]; 
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■■'.    ■'■  I     XXIII.,  /..!;/•      I      . 
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formed  by  the  coagulation  of  some  albuminoids  iu  combina- 
tion with  hop-resins, 

Proeesi  -'. — The  washed,  pressed  yeast  i-  placed  in  a 
l   ami   allowed   to   t.r.-ak  down  spontaneously  into  a 
lii|ui.l  state.     Tl  it  ire  is  best  kept  constant  at  95  — 

i  .  After  tin-  yeast  has  liquefied,  an  antiseptic,  such  as 
salicylic  acid,  and  any  desired  flavouring  matter,  are  added, 
and  the  constant  temperature  maintah  BO — In 

I.. .in-  longer,  until  'lie  extract  ha-  reached  a  certain 
specified  specific  gravity.  Ii  is  then  filtered,  and  raised  to 
a  temperature  of  180 — 2i«i"  P.,  to  coagulate  certain  albu- 

Ms.     After  filtration,  the  extract  may  b 
I.,  a  paste,  if  desired,  in  which  form  it  contains  60 — 70  per 
•  int.  of  albuminoids.-  J.  P.  Ii. 

Spirit*  and  otht  r  Liauids,  Trt  ating  with  Gain  s  ;  Impts,  in. 
.J.    B.   Hilliard,  Glasgow.     Eug.  Pat.  2  1."., 

1897. 

Spirits  or  other  alcoholic  liquid-  are  treated  with  }.■ . 

or  ozone,  without  evaporation  ..r  loss 
of  gas,  by  passing  the  l'j-  through  and  over  the  liquid  in  a 
•I  circuit,  in  such  a  way  that  the  gas  emerging  from 
the  liquid  is  again  utilised  for  the  same  purpose.  \n> 
which  i-  absorbed  by  the  liquid  is  continuously  replaced 
from  a  reservoir  in  th.'  circuit. 

'I'll  ::.  tWO  WBJ  -  : 

i  with  a  force-pump,  which  injects  th    gas  through  the 

liquid  and  Bucks  the  ng  at  the  other  end  a 

replenishment  IV  xnatelj  passing 

i-  tV  m  oni  !■  by  th,-  pressure  of 

Lie   weights,   an  1   letting   it    travel,    in    it-    passage, 

through  a  vi  be  treated. 

—.1.  F.  B. 

for    Testing    Beer    It. .../>.    A.i    improved. 
M.   Preu  and  (1.  Bimmel,  Tubingen,  Germany.      I 
Pat  29,930,  Dec.  17,  1>'.'7. 

Set  under  XXIII.,  pooe  lo72. 

Alcoh        S  I  '/ 

BSucedin        I  I   paratus  for  (he  Manufacture 

A.  Collette,  jnn.,  and   A.  Boidin,  Seclin,  France.     Bog 
Tat.  15,561,  .inly  L5,  l-'.is. 

'I'm:  claims  of  the  present  patent  relate  to  th.-  combination 
and  application  of  certain  mechanical  devic  b,  some  at 
which  taken  separately  were  previously  well  Known,  to  the 
proeesi  of  saooharification  and  fermentation  by  means  of 

the  mi lines  ( I  og.  Pat.  1897,  19,858). 

objects  of  the  devices  patented  are  to  preserve  anti- 

-eptic  conditions  in  all  part-  during  the  whole  operation,  to 

nil  a  way  a-  i  i  keep  the  mtinually 

iinin.is.il.  t.i  introduce  tl  try  for  the 

legation  of  tl rganisms,  to  introduce  cultures  and 

withdraw  samples  during  the  operation  without  infection, 
and  to  discbarge  the  gaseous  products  of  fermentation 
continuousli  without  sudden  inrush  of  air. — J.  1.  B. 
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XVIII.-POODS;  SANITATION.  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(A.)  -FOODS. 

Album         '/  :     >  •         and    Waldvogel. 

Ii.  in,. I   Wochenschr.   1898,24,505;  '  a.  Z.  i". 

Bep.,  189.*,  22, 

l  in.  anil.. i  -  1-  it.    found  that  the  addition  of  a  relatively 
small  sensibly  increases  the 

the  casein.     Albumosc,  unlike  other  sub- 
to    milk    for   this    pnr,  not    cause 
■  "  to  children 
with  a  ten  three 

•  I : — 
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i. 

From  One  to 
Three  Mouths. 

II. 

From  Three  to 
.Six  Months. 

III. 

F'roui  Six 
Months  on. 

Skimmed  milk  . . 

350 

300 
350 
20 
3'2 

480 
280 
240 
15 

2"4 

720 
280 

i'6 

—J.  L.  B. 

Butter;  On  the  Volatile  and  Insoluble  Fatty  Acids  in. 
R.  Henriques.  Cheni.  I;  :v.  Fett-  a.  Harz-Ind.  5,  [0], 
169 — 17U. 

In  view  of  the  fact  that  the  Reichert -Meissl  number 
corresponds  to  different  percentages  of  volatile  acids 
according  as  their  molecular  weights  vary — e.g.,  R.-M. 
No.  29  =  5'  10  per  cent,  of  butyric  acid  or  6-73  per  cent. 
of  caproic  acid — the  author  was  led  to  inquire  whether  the 
abnormally  low  value  of  this  constant  in  some  pure  butters 
was  due  rather  to  a  high  mean  molecular  weight  of  the 
volatile  acids,  than  to  smallness  of  quantity  of  the  same,  and 
whither  on  this  basis,  a  method  of  distinguishing  such 
abnormal  butters  from  mixed  butteis — wherein  the  quantity 
of  the  volatile  acids  is  necessarily  lower — could  be  devised. 
To  this  end  he  examiued  a  series  of  butters  with  abnor- 
mally low  Reichert-Meissl  values,  by  drying  the  soap  from 

the  R.-M.   test,  its   weight,  multiplied   by  ~,  being   termed 

the  "  soap  number."     Representing  this  valne  as  a,  and  the 
R.-M.  value  as   b,  the  percentage  of  volatile  soluble   acids 


is    revealed 


molecular  weight 


the   formula    a  —  '  "  , 
1000(7 


26 


38. 


The  results  hitherto  obtained  are,  however,  only  negative, 
so  far  as  their  value  for  analytical  practice  is  concerned, 
the  mean  molecular  weight?  coinciding  with  those  in  normal 
butter  (93-3 — 99-8),  whilst  the  actual  quantities  of  the 
volatile  acids  are  lower  (4 — 5  per  cent,  instead  of  5 — 6  per 
cent.). 

The  author  then  proceeded  to  the  examination  of  the 
insoluble  fatty  acids,  and  found  the  Reichert-Meissl  num- 
ber in  normal  pure  samples  86  "5 — S9*  1,  whilst  iu  abnormal 
— also  pure — butters  it  ranges  from  8S-96  to  90-68. 
Difficulties,  however,  arose  in  the  determination  of  the 
mean  molecular  weights,  samples  which  gave  values  between 
267  and,  270  when  dried  at  105: — 1 10  C.,  showing  lower 
values  (256  3 — 263)  when  dried  in  vacuo  without  the 
assistance  of  heat. 

He  concludes  that,  in  view  of  the  assumption  that  butter 
contains  a  large  percentage  of  oleic  acid,  there  must  also 
be— from  the  above  figures — a  considerable  quantity  of 
another  acid,  of  lower  molecular  weight  than  palmitic  acid  ; 
and  that  the  isolation  of  this  acid  is  desirable.  Also, 
that  if  the  assumption  of  a  very  low  mean  molecular 
weight  for  the  saturated  insoluble  acids  be  correct,  their 
separation  may  perhaps  afford  a  means  for  distinguishing 
pure  butter  from  the  other  fats,  wherein,  by  reason  of  the 
high  proportion  of  stearic  and  palmitic  acids,  the  corre- 
sponding molecular  weights  are  relatively  high. — C.  S. 


Chocolate,  Estimation  of  Sugar  iu.     P.  Carles. 
Pharm.  et  de  Chim.  189  8,  8,  [6],  245 

See  under  XXIII.,  page  1076. 


J.  de 


food,   Detection   of  Formaldehyde   in.     E.   Rimini.     Ann. 
de  Farm,  e  Chim.  1,  9  ;  Pharm.  J.  1898,  61,  363. 

See  under  XXIII.,  page  1076. 

PATENTS. 

Organic  Substances,  Preservation  of.     F.  W.  H.  Graeff, 
Berlin.     Eng.  Pat.  21,387,  Sept.  17,  1897. 

The  substance  is  introduced  into  an  air-tight  vessel,  from 
which  the  air  is  then  expelled  and  an  indifferent  gas,  e.g., 
carbon  dioxide,  or  an  antiseptic  gas,  e.g.,  formalin,  intro- 
duced.      Pasteurised   in    this   manner,   the    freshness   and 


and    their    mean 


appearance  of  the  substance  remained  unimpaired.  This 
process  can  be  used  for  the  preservation  of  animal  flesh, 
vegetables,  milk,  effervescing  drinks,  &c,  &c.  There  are 
19  claims. -E.  H.  T. 

Malt  Preparations.  An  Impt.  in  the  Manufacture  and 
Treatment  of.  W.  Jago,  Hove,  Sussex.  Eng.  Pat 
27,376,  Nov.22,  1S97. 

Tin:  patentee  claims  the  preparation  made  by  mixing  an 
infusion  of  malt,  either  in  its  dilute  state  or  after  concen- 
tration hi  vacuo,  with  bran  or  germ  or  some  cereal  product, 
such  as  is  obtained  by  the  milling  of  wheat  or  other  cereal,  or 
else  with  starch.  The  mixture  is  dried  first  in  a  steam- 
jacketed  vacuum-pan  and  finally  on  trays  by  warm  air,  and 
then  pulverised,  [f  it  is  desired  to  retain  the  diastatic 
properties  of  the  malt,  the  temperature  at  any  stage  must 
not  be  higher  than  1603  F.  The  preparation  is  a  valuable 
foodstuff  and  can  be  used,  mixed  with  flour  or  meal,  for 
baking  purposes  or  as  a  substitute  for  malt-extract  —J.  F.  B. 

Soluble      Casein      Preparations.     Jmpts.     in     Method     of 
Obtaining.     A.   Backhaus      Konigsberg,  Prussia.     En°- 
Pat.   30,877.  Dec.  31,  1897. 

The  object  of  the  invention  is  to  make  possible  the  greater 
consumption  of  casein  and  other  albuminous  matter  con- 
taine  1  iu  milk,  by  rendering  them  soluble  in  -Hater.  Casein, 
separated  from  milk  by  means  of  acid  or  rennet,  is  triturated 
in  a  moist  state  with  tertiary  sodium  citrate,  which  must 
react  slightly  alkaline  to  litmus.  2 '5  gms.  of  salt  are 
necessary  for  every  litre  of  milk  treated.  Instead  of  the 
tertiary  salt  the  neutral  citrate,  mixed  with  either  sodium 
carbonate  or  tri-sodium  phosphate  in  certain  proportions, 
may  be  employed.  To  obtain  a  perfect  preparation,  the 
milk  must  first  be  freed  from  fat  and  other  precautions 
taken. 

Compound  casein  preparations  are  obtained  from  milk 
by  heating  the  latter  with  the  citrate,  after  freeing  from  fat, 
and  then  evaporating  to  dryness  in  a  vacuum. — E.  H.  T. 

Slaughtered  Animals,  Impts.  in  the  Method  of,  and 
Apparatus  for,  Preserving.  A.  Fjelstrup,  Odense, 
Denmark.     Eng.  Pat.  6323,  March  15,  1898. 

The  blood  of  the  slaughtered  animal  is  driven  out  by 
injecting  sterilised  water  into  the  vascular  system  under 
suitable  pressure.  The  water  is  then  displaced  by  sterilising 
liquid,  e.g.,  a  solution  of  common  salt  and  saltpetre,  or  by 
the  latter  mixed  with  a  disinfecting  agent.  To  effect  the 
injection  the  animal's  chest  is  opened  along  the  middle 
line  and  a  faucet  introduced  into  the  aorta  through  the 
left  hand  ventricle,  the  walls  of  the  aorta  .being  pressed 
tightly  round  the  faucet  by  means  of  a  pair  of  tongs. 
The  other  end  of  tha  faucet  is  forked,  and  each  branch  is 
provided  with  a  stop-cock  which  communicates  with  the 
liquid  to  be  injected,  the  latter  being  either  pumped  in,  or 
run  in  from  tanks  standing  at  a  suitable  height. — E.  H.  T. 

Sterilised  Raiv  Meat,  Improved  Process  for  obtaining  as 
Powder.  F.  Grognet,  Nanterre,  France.  Eng.  Pat. 
12,612,  June  i,  1898. 

The  process  consists  in  grating  the  raw  meat  either  to  a 
coarse  or  fine  powder,  as  required,  with  lentil,  wheat,  pea, 
or  other  flour.  The  excess  of  the  latter  is  then  removed, 
and  the  meat  sterilised  by  dipping  for  a  few  seconds  into 
a  bath  containing  vinegar,  salt,  ginger,  various  spices,  and 
potassium  acetate,  in  certain  proportions.  It  is  then  dried 
in  a  current  of  air. 

Thus  sterilised,  meat  can  be  preserved,  it  is  said,  for  an 
indefinite  period,  provided  it  be  kept  dry. — E.  H.  T. 

Sterilising  Milk,  Improved  Method  of,  and  Apparatus  for. 

N.    Bendixen,  Copenhagen.     Eng.  Pat.    12,869,   June  8, 

1898. 
Tiik  method  employed  is  to  saturate  the  milk  with  carbonic 
anhydride,  boil  for  about  half   an  hour  under  pressure   at 
a  temperature  of  about  120'  C,  and  tthen  to  pass  a  current 
of  pure,  sterile  air  through  it.      By  this  process  the   lime, 
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(fl.)— SANITATIONS    WATKK  PUBIFICATION. 
PA1  ENTS. 
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XIX -PAPER.  PASTEBOARD.  Etc. 

-  I  '  Textiles,   Papt  r, 

"i  -.12,  [17], 

tndi  r  VI.,  i 
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•n/.i  \  I.,  page  1"  18. 
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XX.-r'INE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

i 

I 

1     it  it 


extracts  all  the  thoria.  The  mineral  is  fir-t  attacked  by 
of  tin-  known  processes,  i"  the  ca-e  of  monazite,  for 
ince,  by  treatment  with  H_s<  i4.  The  product  is  diluted 
with  water,  sufficient  acid  being  present  to  prevent  the 
precipitation  of  phosphates;  the  liquid  is  decanted  the 
following  day  and  is  precipitated  by  half  of  the  amount  of 
oxalic  acid  required  for  complete  precipitin  ion.  The  oxalates 
are  washed  till  free  from  phosphoric  acid,  and  are  heated 
with  l"  i'ii  cent.  \j  i  i  i3 solution  until  completely  changed 
into  carbonates,  any  dissolved  ThOj  being  precipitated  by 
adding  NaOH  solution  to  the  liquor.  Ihe  carbonates  are 
washed  and  dissolved  in  hydrochloric  acid.when  any  nn 

1  oxalate-  will  separate  as  a  ipittte,  which  is 

worked  up  separately.  To  the  solution  is  added  barium  per- 
uxide  in  small  quantities  till  the  solution  gives  no  further 
precipitate  with  I  eroxide.  The  precipitate,  coloured 

orange-red  by  cerium  peroxide,  contains  all  the  Tin  i_  with 
•JO — 30  per  cent,  of  other  rare  earths;  it  is  filtered  off, 
washed,  dissolved  in  cold  concentrated  hydrochloric  acid  ; 
barium  is  removed  by  HjS04,  the  solution  is  diluted  so 
as  to  contain  IS  pei  cent,  oi  acid  and  then  precipitated 
by  oxalic  acid;  the  oxalates  are  washed  till  free  from 
iron,  and  are  extracted  by  ammonium  carbonate  solution, 
as  c  inceotrated  as  possible,  to  which  enough  ammonia 
is  addeil  to  keep  only  neutral  carbonate  present  By  u-inu 
two  or  three  earthenware  vessels  and  working,  methodically, 
all  the  TbOj,  containing  about  7  per  cent,  oi  other  earth-. 
particularly  yttria,  is  quickly  extracted.  The  earths  are  pre- 
tatcd  b>  soda,  w  ashi  d  bj  di  carnation  till  free  from  oxalic 
acid,  dissolved  in  jusl  old  nitric  acid,  diluted  till 

the  solution  contain-  2  per  cent,  of  ThOj  and  precipitated 

by  hydrogi  a  pero  of  "  10  \  al e  " 

peroxide  per  kilo,  of  Th(  >  ,    Thi  y  bulk] 

cipitate  is  drained  on  a  filter  and  wash 

no  precipitate  with  ammonia.  The  filtrates  are 
worked  up  afterwards  ti  recovei  the  little  Th(  >_.  which  they 
contain. 

I   p    to    this    point    tap-water    and    ordinary    commercial 
chen  •  d,andtheThO  now  contains  about  0*1  pei 

old  ii  ;  fin  the  remaining  steps,  pure  reagents  and 
distilled  water  are  required.     The  precipitate  is  dissolved 
in  hot,  Btrong  nitric  acid,  and  re-precipitated  bj  II  I  > 
now  quite  free  from  Ce,  bnl  contains  n>.   P,Oj,  and  Cat). 
It  is  dissolved  iii  hydrochloric  aeid,  precipitated  by  oxalii 
i   the  oxalates  are  decomposed  by  eold  sodium  hydrate, 
the  hydroxides  are  washed,  dissolved  in  hydrochloric  . 
re-precipitated  by  ammonia,  and  finally  dissolved  in  i 
acid,  and  evaporal  d  to  crystallisation. 

I  ii.  anchors  bave  Found  no  indications  of  Ihe  alleged  now 
eli  ne  m  Russium,  Baid  to  accompany  thorium. — 11.  B. 

II    Allaire.     I  omptes  Bend.  1898,  127, 
[16], 

llv  allowing  the  vapour  of  the  iodide  of  the  metal  to  act  on 
the   corresponding   borate,  the   author   has    prepared    the 

orates    ol    magnesium,    zinc,    cadmium,    mangai 
nickel,  cobalt,  and  iron. — J.  S. 

Silver  Sulphophenate.     1'.  Zanardi.     Annali  Chim.  Farm. 
18,  .'ti: ;  Chem.  I  .  2,  [  18],  718. 

Tm  silver  -all  of  j>  pheiio'-iilphoiiic  acid  may  be  used  for 
antiseptic  purposes.  Ii  forms  needles  soluble  in  •-'  part-  of 
water.  The  best  method  of  preparation  i-  to  di 
the  barium  -alt  with  the  calculated  quantiti  of  sulphuric 
-i ti. I  then  treat  the  free  Bulphonic  acid  with  silver 
carbonate.—  \    8. 

npotition  of,  in  Solution.     J    Bonganlt. 

.1.  I'haiin.  (him.  1898,  8,     5  .  818—814, 

1. 1.  .in  has  generally  been  considered  the  si  u   of  the 

imposition  of  iodoform  in  solution.      Inethen 
idoform  and  a  solution  ol  sodiom  thiosulpl 

exposed  ti    lireel  sunlight.     The 
iodoform    solution   so  the   Bask    was 

shaken  -o  that  the  iodine  v\.i-  absorbed  by  the  thiosulphate 

.    .  i 
but  did  so  immedi  ite  \  ,ur  was  the  flask.      I  hi 

.it   follows   it    n:   rcury,   silver,  or    anv    other   sub- 
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stance  without  action  on  iodoform,  but  capable  of  combining 
with  iodine,  is  substituted  for  the  thiosulphate.  The  solution 
as  obtained  colourless  in  an  atmosphere  free  from  oxygen 
also  remains  colourless  if  it  be  separated  from  the  substance 
used  for  removing  iodine.  These  experiments  indicate  that 
the  decomposition  of  iodoform  in  the  light  is  a  process  of 
oxidation.  Formic  acid  was  isolated  as  one  of  the  products 
of  the  oxidation. — A.  ('.  W. 

Chloroform,  The  Action  of,  upon  Aqueous  Alkali.  J.  Thiele 
and  F.Dent.  Annalen,  1898,  302,  [3].  273— 274.  See 
also  this  Journal,  1897,  10.35  ;   1898,  78,  387. 

1  r  warm  40  per  cent,  potash  be  shaken  with  a  few  drops  of 
chloroform  in  a  nitrometer,  50 — 100  c.c.  of  carbon  monoxide 
are  obtained.  The  reaction  was  quantitatively  studied  by 
warming  about  2  grms.  of  pure  enloroform  with  •xcess  of 
dilute  caustic  soda  solution  on  the  water-bath  at  a  constant 
temperature,  the  liquids  being  mixed  by  a  Witt's  centrifugal 
stirrer.  The  formic  acid  produced  was  determined  at  the 
conclusion  of  the  reaction  by  acidifying  witb  acetic  acid  and 
precipitation  with  mereurous  chloride.  At]25~  C,  21'  per  cent, 
of  the  chloroform  is  converted  into  formic  acid,  and  at 
1005  (.'.,  66  per  cent-  The  authors  consider  that  the  formic 
acid  is  produced  by  the  secondary  reaction  of  carbon 
monoxide  on  the  alkali. — A.  C.  \V. 

Oil  of  Lemon  Grass,  Contribution   to  the  Knowledge  of. 

\V.  Stiehl.     J.  Prakt.  Chem.  1898,  58,  [13,  11,  and  15], 
51—101. 
The  author  has  isolated  throe  aldehydes  from  oil  of  lemon 
grass  by  the  difference  in  the  behaviour  of  the   respective 
sodium  bisulphite  compounds 

Cilriodoric aldehyde,  C-H,3CH:CH.CHO,  is  obtained  by 
dissolving  the  bisulphite  compound  of  the  total  aldehydes 
in  water,  treating  the  clear  solution  with  caustic  soda  in 
excess,  and  subjecting  the  resulting  oil  to  distillation  in 
vacuo.  It  boils  at  i08° — 109°  under  12  mm.  pressure,  ami 
at  228' — 229°  under  760  mm.,  has  a  density  of  h  ssx:;at 
20°,  a  refractive  index  of  n„  =  1-48538  at  2o\  and  is 
optically  inactive.  Its  molecular  refraction  is  49-07,  com- 
pared with  47  •  53,  required  by  C1()H,60. 

Geranial{Citral). — Seconder  and  Tiemann  (this  Journal, 
1894  417.  1398,  598),  have  isolated  citrol  from  oil  of  lemon 
<*rass  which  is  identical  with  geranial  obtained  by  the  oxida- 
tion of  geraniol  with  chromic  acid.  This  aldehyde  was  pre- 
pared by  the  author  by  treating  1  part  of  oil  of  lemon  grass 
with  2  parts  of  sodium  bisulphite  (40  to  50  per  cent.)  and 
2  parts  of  water  in  the  cold.  It  boils  at  111  to  112  under 
12  mm.  pressure,  and  at  225° — 227'  under  760  mm.,  has  a 
density  of  0-8868  at  20',  a  refractive  index  of  «„  =  1-48752 
at  20',  and  .is  optically  inactive.  Its  molecular  refraction 
is  49   34. 

Allo-Iimonal,  CsHuCH^.CHO,  is  obtained  by  treating 
1'part  of  the  total  aldehydes  of  oil  of  lemongrass  with2  parts 
of  sodium  bisulphite  and  2  parts  of  water,  when,  owing  to  the 
instability  of  the  bisulphite  compound,  the  latter  is  split  up 
and  yields  allo-limonal.  It  boils  at  1 17° — 1 19  under  12  mm. 
pressure,  and  at  2331 — 235'  under  760  mm.  .  It  has  a 
density  of  0-9017  at  20°,  and  a  refractive  index  ;<„  = 
1  ■  48306  at  20°.  Its  molecular  refraction  is  48-15,  and  its 
rotation  in  1  dm.  tube  [a]„  =  —  5°  -05'. 

The  following  yields  were  obtained:  — 

PerCent. 

Hydrocarbons 16  to  20 

Citriodoric  aldehyde *0  to  50 

Allo-limonal 25  to  30 

Geranial S  to  10 

— D.  B. 

Lemon   Oil,   Further   Note  on    the   Constituents  of.     J.  C. 

Umney  and  B.  S.  Swinton.     Pharm  J..1898,  69,  [1475], 

370. 
The  authors  have  recently 'reported  (this  Journal  1 898,  863), 
that  both  the  Palermo  and  Messina  varieties  of  lemon  oil 
contain  from  12  to  1-4  per  cent,  of  geranyl  acetate.  As 
the  result  of  further  investigation,  it  is  now  stated  that  the 
acetic  ester  of  Hnalool,  as  well  as  that  of  geraniol,  is  one  of 
the  constituents  of  Palermo  lemon  oil.     These  alcohols  are 


present  in  the  proportion  of  3  parts  of  linalool  and  1  part 
of  geraniol.  Messina  oil  contains  no  linalyl  acetate  but 
only  the  geraniol  ester. — .1.  O.  B. 

Ionone  from  Lemon-Grass  Oil.  F.  Tiemann  Ber  1S9S 
31,  [13],  2313— 2329.  (See  also  this  Journal.  1897^  1030- 
and  1S98,  598,  599.) 

In  the  isolation  of  citral  from  lemon-grass  oil  by  mean--  of 
the  bisulphite  compound,  repeated  treatment  witli  saturated 
bisulphite  solution  and  ether  will  not  extract  the  whole  of 
the  aldehyde.  The  non-aldehydic  constituents  may  be 
isolated  from  the  residue  after  decomposing  the  remaining 
citral  by  alcoholic  potash.  The  reaction  between  citral  and 
semicarbazide  hydrochloride  may  oe  employed  for  the 
approximate  estimation  of  citral,  thus  50  grms.  of  lemon- 
grass  oil,  50  grms.  of  semicarbazide  hydrochloride,  and 
80  grms.  of  sodium  acetate  dissolved  in  dilute  alcohol  gave, 
after  two  days'  standing,  55  grms.  of  semicarbazone,  cor- 
responding to  42  grms.  of  citral.  The  same  essential  oil 
had  previously  been  found  to  contain  15  per  cent,  of  nou- 
aldehydie  constituents.  No  other  aldehyde  than  citral 
could  be  found  in  lemon-grass  oil. 

The  author  criticises  the  statements  of  Ziegler  (this 
Journal  1898,  793),  as  to  the  "  pseudo-violet  oil "  and 
"technical  violet  oil,"  prepared  according  to  Eng.  Pat. 
26,350,  1896  (this  Journal  1897,  10j8).  Doebner  has 
already  shown  that  the  condensing  action  of  the  chloride 
of  lime  is  due  to  the  calcium  hydrate  formed  by  its  decom- 
position by  means  of  acetone  (this  Journal,  1898,  867). 
The  author  has  examined  the  oils  in  question,  prepared 
according  to  the  method  described  in  the  patent  specification. 
From  "  pseudo-violet  oil "  pseudoionone  is  isolated  as  the 
semicarbazone ;  "  technical-violet  oil  "  contains  ionone  as  its 
clii.-f  constituent  mixed  with  pseudoionone  and  a  terpene, 
to  which  last  the  commercial  violet  oil  owes  its  activity. 

—A.  C.  W*. 

Essence  of  Violets,  Preparation  of  Artificial.     F.  Fritzsehe. 
Rev.  Prod.  Chim.  1,  [7],  99. 

la  place  of  citral  it  is  proposed  to  employ  lemongrass  oil. 
the  yield  being  said  to  be  superior  in  point  of  both  quantity 
and  quality. 

The  following  method   and   ingredient-    are  proposed  : 

acetone.  45  kilos.;  96°  It.  alcohol,  75j  kilos.;  lemongrass 
oil,  38  kilos.;  cobalt  nitrate,  30 — 300  grms.  (according  to 
the  free-acid  content  of  the  lemongrass  oil  and  the  amount 
of  basic  lime  present)  are  rapidly  heated  to  50°  C,  mixed 
with  75i  kilos,  of  "  chloride  of  lime  "  solution  (prepared 
in  the  cold),  and  the  whole  boiled  for  18  hours. 

The  product  is  distilled  in  a  current  of  steam,  the  fraction 

coming  over  at  and  above   155°  C. — at   12  mm.  pressure 

being  treated  with  15  times  its  own  quantity  of  a  solution  of 
scdium  bisulphite  of  11°  B.  (b.  p.  140:  C.  ),and  stirred  con- 
tinually. The  transformation  is  complete  in  3  to  In 
days;  and  the  addition  of  a  little  iron  oxide  or  chloride  is 
found  advisable.— ('.  S. 

Savine  Oil  (Oleum  Sabin.i).     E.  Fromm.     Ber.  1898,  31 
[13],  2025—2031. 

Br  fractional  distillation  three  main  fractions  can  be 
obtained  from  this  oil.  The  first  distilling  below  195°  C. 
consists,  in  the  main,  of  terpenes  (pinenes)  passing  over 
between  156°  and  170°  C.  The  second  fraction  (195° — 
235°  C.)  consists  of  saponifiable  esters,  whilst  the  third 
(235°—  310°  C.)  contains,  in  addition  to  resins,  the  Cadi- 
nene  of  Wallaeh  (Ann.  d.  Chem.  238,  82).  It  was  with 
the  second  fraction  that  the  author's  present  investigation 
was  made.  By  repeated  fractionation  of  the  esters  a  substance 
was  isolated,  which  boiled  between  222°  and  224°,  and  which 
corresponded  in  elementarv  composition  with  the  acetic  ester 
of  an  alcohol  of  the  formula  C,0H1S .  OH  (not  C]0H,sO,  as 
inferred  by  Schimmel  and  Co.  (Geschaft.  Ber.  1895,  39)). 
This  alcohol,  for  which  the  name  of  Sabinol  is  suggested,  is 
present  in  the  oil  principally  in  combination  with  acetic 
acid,  though  a  small  portion  is  also  in  the  form  of  an  ester 
of  an  acid  with  a  high  boiling-point  (247°  C),  which  has 
not  yet  been  further  examined.  It  can  be  obtained  directly 
from   the   oil   without   previous   isolation  of  the  ester   by 
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/  ;    ./,   Preparation  »/",   for  the   Oyer  and  Printer. 

0.  Dreher.     Farbet  Zeit.  1898, 12,  [I-   ,277—279. 

1  now  finds   extensive  application  in  the  dyeing 
industries,  partly  as  a  redu  sing  agent,  and  partly  as  :i  sub- 
stitutc  for  tartaric 
There  are  two  modifi  of  ethylidene  lactic  acid,  the 

ii,  called   common   or    fermentation 
a  optically  active  variety   known  as  sarco- 
Only   the  former   is  of  technical  importai 
and  results  when  solutions  containing  certain  of  the  su| 
tic  fermentation. 
The   lactic   ferment,   as   the  bacillus   is   termed,  which 
changes  sugar  into  lactic  acid,  grows  best  in  solutions  at 
10   i    ,  to  which  the  usual  foodstuffs  for  its  growth — 
phosphates  ar.d   nitrogen    in    some    form    a-   nitrates   or 
ammonium  <alts — have  been  added.     For  the  production  of 
a  pure    acid    it   is   essential    to   use  a   pure   ferment  :  hence 
I  cleanliness  must   be  observed  wh  j  with  the 

cultures;  all  vessels  must  be  sterilised  by  the  usual  methods 
,  and  contamination  with  the  ilust  of  the  air  as 
far  as  possible  avoidi  d. 

As  a    soun f  a   pure   ferment,  a   small   culture   of  the 

lactic  bacilli  ired  from  a  bacteriological  laboratory. 

A  latin  solution  is  inoculated  in  th,'  usual  way.  with 
some  of  tin-  culture,  and  placed  in  an  incubator  at  35  C. 
for  24 — 36  hours.     The  colonies  coi  re  ferment 

are  picked  out,examit  ipically,  ami  fresh  cultures 

made  therefrom. 

Grape  sugar,  invert  sugar,  .>r  m  ilas  es,  may  In-  employe. 1 
as  a  sourci  |  in   the  latter  case,  however,  •>  dark- 

coloured  and  impure  aeid  results;  but  dly,  starch 

is  more  commonly  used. 

The  conversion  of  the  starch  in,  fected  by  the 

action  "t  diastase,  In  a  well-closed  room,  sterilise, 1  wooden 
vessels,  i  r. >\ i<l.-.  1  with  mechanical  stirrers,  an. I  containing  a 
hoileil  solution  of  starch,  mixed  with  ,"i  t..  In  per  cent,  of 
malt,  are  maintained  at   65   C.  for  a  few  days,     The  milky 

solution  1 a   transparent,  and  by    Fehling'a  Bugarteat, 

BO  per  cent,  of  the  starch  will  be  found  to  hue  been  con- 
vert. .1  into  sugar. 

The  contents  of  the  vessels  are  boiled  to  sterilisi    them, 
the  requisite   foodstuffs,  sail  petri  tbi 

r.  rnieiit  added,  and,  when  cooled  .1  iwn  to  35   C,  they  are 
:  it.  d  w  iili  siime  of  the  pun-  culture  of  the  lactic  fer- 
ment,    in  i,  and  likewise  in  wooden  vessels 
doing  about  500  litres,  the  fermentation  is  conducted 
at  ''..'i  ('.  for  from  four  to  eight  days. 

i  conversion  of  the   Bit    h    into  lactic  acid  only 

takes  place  when  the  acid   is  i  -i   as  it  is 

formed,  I'm  the  growth  of  the  bacilli  is  Btopped  by  the  pro- 
duct  ol  their  own  life.  A-  soon  as  the  fermentation  vat 
shows  an  acid  reaction,  chalk  is  a.lilcil. 

The  completion  of  the  reaction  is  shown  by  the  bath  no 
longer  becoming  acid,  rhe  contents  arc  then  boiled  and 
passed  through  a  filter  press.  The  filtrate  contains  calcium 
lactate,  and  is  concentrated  until  it  nearly  solidifies  on  o 
ing;  a  quantity  of  a  60  70  per  cent,  solution  of  sulphuric 
acid  added,  and  the  precipitate  of  calcium  sulphate  n  nun  ed 
In  filtration.  In  this  way  a  solution  containing  85-  80  pel 
cent,  of  lactic  '  i<l  is  obtained.  By  evaporation  n  run,,. 
the  acid  is  further  concentrated  to  50  ~>>  pi  t  cent,  the 
slrci  uii.le.     The  yiel.  1  | rum  1 1111  kilos. 

.  f  starch,  containing  B0  pi  r  cent,  of  the  <lry    substance,  i- 

130  kilos,  of  .'.o  pi  r  cent,  lactic  acid  solution. 

A   pure  pharmaceutical   product   may   be   obtained    by 

ySUlllising  the  Calcium    lactate  several    times,  c 

ii  into  the  lead  salt,  and  finall]   decomposing  the  latter  with 
.in.  it.  .1  In drogi  n.— II.  I. 

Tin-,,/  and  Phenetol,  •  hois  of.     C.  Monreu, 

.1.  Pharm  (him.  1898,  8,    5  ,211  —218. 

fin  Mo-  are  obtained  by  the  fusion   "l   sulphonates  with 
caustic  potash.     If  the  potash  be  replaced  hy  an  alcoholato, 
henol  eiher-  rc-ult  — 

'    rr,.80  N«  •  NaOi  II.      Na  30   +  C,irs.OCI! , 

Tin-  reacting  substanci  -  must  be  perfectly  dry,  the  sul- 
phonate  should  be  dried   at  150    <'.,  and  the  alooholate, 
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obtained  by  solution  of  sodium  in  absolute  alcohol,  should 
be  heated  at  200  on  the  oil-bath  in  a  current  of  dry 
hydrogen.  The  substances  are  mixed  in  theoretical  pro- 
portion as  rapidly  as  possible,  and  the  mixture  hea'ed 
at  350J,  moisture  being  excluded.  The  reaction  is  more 
difficult  to  accomplish  with  the  higher  komologues  of  the 
benzene  sulphouic  acid  and  of  sodium  ethylate. — A.  C.  W. 

Methylenediantipyrin,  Identity  of  Pormopyrin  with. 
A.  Ferro.  Gaz.  chim.  ital.  26,  [2],  -111  ;  Clicm.  Centr. 
1898,  2,  [11],  633. 

The  author  states  that  the  identity  of  formopyrin  with 
methylenediautipyrin  is  confirmed  by  the  similarity  between 
the  constants  of  measurement  of  crystals  of  the  two  prepa- 
rations.— A.  S. 

Mandragorine.     II.  Thorns  and  M.  Wentzel.     Ber.  1898, 
31,  [13],  2031—2037. 

The  name  mandragorine  has  been  applied  to  a  substance, 
related  to  atropine,  found  in  various  plants  of  the  genus 
Mandragora,  growing  in  the  region  of  the  Mediterranean 
^eu,  and  which  have  been  employed  in  medicine  since  very 
early  times.  The  dried  roots  of  the  plant  found  near 
Trieste  yield  0'32  per  cent,  of  the  alkaloid,  which  is 
obtained  in  the  form  of  a  glassy  mass  melting  at  7'J  .  A 
very  dilute  solution  of  it  in  sulphuric  acid  placed  in  the  eye 
produces  prolonged  mydriasis.  It  gives  a  well-crystallised 
gold-chloride  double-salt,  melting  at  153° — 15.V5.  This  i*. 
however,  a  mixture.  By  fractionally  precipitating  the 
double-salt,  and  recrystallising  the  fractions,  ahout  P0  per 
cent,  of  the  substance  was  obtained  in  the  form  of  a  gold- 
chloride  double-salt  melting  at  163° — 164°,  and  possessing 
the  composition  and  all  the  properties  of  hyoscyamine 
gold  chloride.  The  base  prepared  from  this  salt  was 
hyoscyamine.  The  nature  of  the  remaining  10  per  cent,  is 
not  yet  definitely  ascertained.     It  is  not,  however,  atropine. 

— T.  i-:. 

Oro.rylum  Indicum,  Seeds  of.  I'.  Hooper.  Agricultural 
Ledger,  (6),  1898;  through  I'harm.  J.  1898,  69,  [1476], 
390. 

The  seeds  of  Oroxylum  indicum,  known  by  the  natives  of 
India  as  "  damree,"  arc  employed  by  them  as  a  remedy  for 
ringworm  in  cattle.  When  examined,  they  were  found  to 
contain:  moisture,  3  ■  05  per  cent.;  oil,  20-34  per  cent.; 
resin  and  bitter  principle,  12'96;  mucilage  and  albumin, 
20-54;  fibre,  32  •  7 1  ;  ash,  9  '80  percent.  The  oil  was  green 
in  colour  and  bitter  in  taste,  the  hitter  being  due  to  a  yellow 
crystalline  bitter  principle,  doubtless  identical  with  oroxjlin, 
of  Xaylor  and  Chapman,  isolated  by  them,  in  1890,  from 
the  bark  of  the  same  tier.  The  seeds  lose  their  therapeutic 
activity  on  heating,  and  in  times  of  famine  have  been 
ground  and  made  into  bread,  and  even  eaten  raw.  It 
would  thus  seem  that  they  arc  devoid  of  active  poison. 

—J.  O.  B. 

Piperidine  Series,  Syntheses  in. — II.    F.  B.  Ahrens. 
Her.  1898,  31,  [13],  2272— 2276. 

In  the  electrolysis  of  a  sulphuric  acid  solution  of  nitroso- 
piperidine,  a  base,  C,„H1SX;.  is  formed  at  the  anode  (Ber. 
30,  533).  The  base  forms  a  monobeazoyl  derivative,  but 
endeavours  to  prepare  a  dibenzovl  compound  were  fruitless. 
One  of  the  nitrogen  atoms  is  thus  of  secondary  nature.  By 
reduction  with  tin  and  hydrochloric  acid  the  base  yields  two 
isomeric  amines  of  the  fatty  series,  C5HnN,  which  differ 
widely  from  one  another  and  from  piperidine.  Both  are 
secondary  bases,  and  both  evolve  hydrobromic  acid  on 
treatment  with  bromine,  forming  substitution  compounds. 
This  is  also  the  case  with  the  base  C10H13X„,  which  must  be 
regarded  as  a  fatty  diamine. 

If  the  original  product  of  the  electrolysis  of  nitroso- 
piperidine  be  freed  from  sulphuric  acid  by  baryta,  and 
distilled  with  excess  of  baryta,  ammonia  and  piperidine  are 
to  be  found  in  the  distillate.  The  residue  contains  nitric 
acid  arising  from  the  nitroso-group,  and  amidovaleric  acid, 
which  was  identified  by  means  of  its  platinum  double-salt. 

—A.  C.  W. 


Piperidine  Series,  Suntheses  in.— III.  F.  R.  \hrens 
Ber.  1898,  31,  [13],  2278—2280. 
The  pyridine  bases  condense  under  the  influence  of  sodium 
to  form  dipyridyl  compounds.  Piperidine  does  not  act  on 
sodium  in_  the  same  manner.  But  a  siaiilar  condensation 
occurs  with  benzoyl-  and  nitroso-piperidine.  If  these 
substances   are   left  in  contact  with   sodium   in    anhydrous 

ethereal  solution  for  8 — 14  days,  from  the  | lucts  of  the 

reaction  of  nitrosopiperidine,  y-piperidyl  can  be  isolated, 
and  piperylhydrazine  also  appears  to  'he  formed.  From 
benzoylpiperidine,  the  compounds  lY,ILX.,(C-IkO).,  and 
C10H19X\,(e?II5O)  result.-A.  C.  W.  '    " 

Racemism,  Partial.     A.  Ladenburg  and  G.  Doctor 

Ber.  189S,  31,  [13],  1962.     (This  Journal,  1898,  614.) 

See  under  XXIV.,  page  1078. 

Vanillin  Testing.    Chera.  and  Druggist,  Oct.  22,  1898,  676. 
See  under  XXIII.,  page  H>76. 

Morphine, Estimation  of.    A.  B.  1'  escotl  and H. M. Gordin. 

J.  Ainer.  Chem.  Soc.  20,  [9],  706. 
See  under  XXIII., page  lo76. 

PATENTS. 

Oxyphenylguanidines  and  their  Derivatives,  Production  of. 
J.  C.  Mewburn,  London.  From  Chetnische  Fabrik  von 
Heyden,  Radebeul,  Germany.  Eng.  I'at.  24,287,  Oct.  20, 
1897. 

The  fundamental  process  claimed  consists  in  causing  a 
carbodiimide  to  react  with  an  amidophenol,  to  produce 
simple  or  mixed  oxyphenvl  -  guanidines  of  the  general 
formula  R'O.C6Hj.N  :  C(XHRXXHR")-  Three  claims 
refer  to  different  methods  by  which  these  guanidines  may 
he  obtained  from  the  reaction  product  of  carbon  bisulphide 
and  ;>-phenetidine.     This  probably  contains  the  compounds 

CS(XH.e,II,.OC.d[.1,und 
C2H5O.CsH4.NH.CS.SNH3.CjH4.OO.H5. 

These  substances,  when  treated  with  desulphurising  agents 
(lead  oxide)  alone,  or  in  the  presence  ot  amidophenols,  or 
when  heated  to  150° — 200  C,  yield,  as  iutermediate  pro- 
ducts,  carbodiimides.  which  at  once  pa>s  into  guanidines. 

(  (N'CsHj.OC.JIO:  +  NIL.tV,H,.oC;!f5  = 
C,H5O.CcFI4.X:C\NH.t\1][l.o.(',1|,';.. 

Another  claim  is  for  the  process  which  consists  in  heating 
the  ureas  corresponding  to  the  thioureas  mentioned,  with 
alkalis  or  alkaline  alcoholates,  which  act  as  dehydrating 
agents.  The  new  class  of  oxyphenylguanidines  are 
"  characterised  by  their  powerful  anaesthetic  action." 

—A.  C.  W. 

Tobacco  for  Ordinary  and  Medical  Purposes,  An  Im- 
proved Process  for  the  Preparation  of.  F.  .1.  Kidgell, 
Thurton,  Norwich.     Eng.  Pat.  26,259,  Nov.  11,  1897! 

The  claim  is  for  tile  extraction  of  soluble  substances  from 
tobacco  by  dilute  alcohol,  steam,  or  hot  water.  The  ex- 
tracted substances  are  distilled  and  the  purified  product 
returned  to  the  tobacco.     Drugs  may  also  be  added. 

—A.  C.  W. 

Dihydroxytartaric  Acid,  An  Improved  Process  for  the 
Production  of.  II.  J.  H.  Fenton,  Cambridge,  and  E.  8. 
St.  B.  Sladen,  London.     Eng.  Pat.  27,032,  Nov.  IS,  1897. 

The  process  for  the  production  of  dihydroxytartaric  acid  is 
claimed,  which  consists  in  the  gradual  addition  to  a  mixture 
of  dihydroxymale'ic  acid,  with  four  times  its  weight  of 
glacial  acetic  acid,  at  a  low  temperature,  of  bromine  and 
water,  drop  by  drop,  slightly  in  excess  of  the  quantities 
indicated  by  the  equation — 

C,HA  +  2H..0  +  Br.,  =  C4H6Os  +  2HBr. 

—A.  C.  W. 
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Exp  Impt.  in.    F.  L.  Thomas.    From  La  Soci£te 

■Ir-    Poudres   et    Dynamites,   Paris.     Eng.    Pat.    2 

■  i  vir-r.\i  iNr.n-iiiN'i  "  salt,   snrh   as  " sodium  hypo- 
sulphite "  (tbiosulphate),  ammonimn   -ulphiil ■   sulphate. 

i-    mixed    with    the    blasting    explosive.    The    following 

riven  : — Ammonium    nitrate,    87*5    urn-; 

binitronaphthalene,   Mo   parts;   hyposulphite,   2~>   pan-. 

Dynamite,  40  pari-;  potassium   nitrate,     15    pans; 

binitronaphthalene,  10  pan- ;  ammonium  sulphate,  5  pans. 

-W.  M. 


XXin.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Lubricants  for  Glass  Slop  <  ock        F.  C.  Phillips.     J.Amer. 
Chcm.  Soc.  1898,  20,  [9],  678  -681. 

The  following  two  recipes  are  given  for  preparing  service- 
able lubricants  for  glass  stop  rucks  : — 

1. 

;         rubber 7', 

Spermaceti Ifi 

Vnselin   .-, 

II. 

i  abber 70 

\v;i\ .'M 

The  materials  are   in  each  case  thoroughly  mixed  when 
hot,  'In-  rubber,  which  mnsl  be  pur,'  and  fresh, being  melted 
first,  and  the  others   stirred   in.     It   is  claimed   that  t In  - 
preparations  satisfy  all  tin-  requirements  of  a  good  lubricant, 
i.e.,  they  adhere  ;  well,  arc  translucent, 

and  nol  Ba] ifiable. — E.  II    I. 

PATENTS. 

-  j  inr  Testing  Beer-Wori*,  An  Improved.     M. 

1'nu  and   li.  Himmel,  Tubingen,  Germany.     Bug.  Pat. 

0,  Dec.  17. 

im  nctei   carries    on  it>  -tern  a  movable  float, 

which   sli'i  !   down.     Wl  iaccharometer  is 

immi  lid,  tin-  float    remains  on  tin-  surface, 

its    position    on    tin-    -inn.  tin-    specific 

gravity  of  tin-  liquid.     By  calibration  of  tin-  instrument  I'm 

rending   from    the  top  of  the   movable  indicator,  'In-  true 

.-   gravity  in  iv  be   determined  directly  in   tin-  vat   or 

pan.   .ml   tin-    difficulties   caused    by    the   foam   ami   th.- 

.-in-.  when  ordinary  saooharometers 

ire  avoided,  V  device  is  also  claimed  for  clami 
the  movable  indicator  on  tin-  stem  in  any  position. 
this  purpose  a  tint  ha'  extends  tin-  whole  length  of  the 
si, in.  ami  terminates  at  the  top  in  a  knob  containing  a 
forked  crank,  operated  bj  a  -mall  handle.  When  the 
meter  is  in  the  liquid,  tin-  handle  in  the  knob  at 
the  top  is  pressed  inwards  Tin-  movement  of  the  handle 
-   the  tli'   bai    to   rotate  about    its  axis  through  an 

angle  of  90  .  ami   the   rotati lakes  it  pre twards 

the    '  pring  clamp  attached  to  the  movable 

cati  which  it  passes,  whereby  tin-  latter  i-  firmly 

pad  in  tin-  position  on  tin  stem  which  it  occupied  in 
the  liquid.  Th,-  whole  instrument  is  then  withdrawn  from 
tin-  liquid  ami  th,-  position  of  the  indicator  read  off. 

—J.  F.  II. 

Pipet  ny  up  urn/  desired  Quantity  if  Liquid,  A 

or    Improved.      I'.   Weissgerber,  Lauterbaoh,  Ger- 
many.    Eng.  Pat  14,549,  .Inly  I.  1898 

ini    pipette  p  hi-  a  motion  ■•!  pressure  air  hall,  «,  6,  e, 

mounted  thereon,  ami  contains  within  it  a  float  ft,  having 

Dg   or   distance  pins  ••.  ami  furnished   with   a  pin  <j 
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passing   through   and  resting  upon  a  stopper  or  pistou  /, 
fitting  air-tight  within  the  tube.     The  stopper   is   adjusted 

in  position,  to  allow 
any  determined  quan- 
tity of  liquid  to  be 
taken  up,  by  means  of 
the  loop  d.  Modifi- 
cations in  the  shape 
of  the  float  and  piston 
are  illustrated  in  the 
specification. — R.  S. 

Colorimeter,  more 
especially  applic- 
able for  Use  as  an 
Ozonometer ;  An 
Improved.  M  Otto, 
Neuilly-sur  -  Seine, 
France.  Eug.  Pat. 
17,524,  Aug.  13, 
1898. 

(a)  A  SYSTEM  of 
adjustable  coloured 
prisms  adapted  to 
slide  upon  one 
another,  and  forming 
a  blade  having  pa- 
rallel faces  of  a  vari- 
able thickness,  one  of 
the  prisms  carrying 
a  vernier  adapted  to 
move  opposite  a  gra- 
duated scale ;  (4)  a 
series  of  parallel 
tubes  in  two  compart- 
ments traversed  by 
pencils  of  rays  ema- 
nating from  one  and 
the  same  source  of 
light,  in  such  a 
manner  that  the  path 
traversed  is  the  same 
for  both  gases  or 
liquids  to  be  com- 
pared ;  (c)  an  eye-piece  or  lens  for  observing  the  images 
formed  by  the  apparatus ;  (d)  a  pressure-gauge  with  a 
movable  scale  for  determining  the  pressure  of  the  gases. 
When  used  as  an  ozonometer,  blue  prisms  are  employed, 
the  coloration  due  to  the  ozone  being  compared  with  the 
colour  produced  by  the  prisms  on  a  similar  column  of  air. 
The  prisms  are  adjusted  until  the  colours  are  equalised  ;  the 
proportional  amount  of  ozone  is  read  on  the  vernier  scale, 
and  corrected  for  pressure  and  temperature. — It.  A. 

INORGANIC  CHEMISTRY.— 
QUANTITA  TIVE. 

Hydrogen  Sulphide,  Estimation  of,  in  Natural  Gas.  F.C. 
Phillips.  J.  Amer.  Chem.  Soe.  1898,  20,  [9],  678—691. 
(Compare  this  Journal,  1896,  562.) 
Analyses  of  the  natural  gas  obtained  from  borings  on 
Point  Abino,  a  promontory  on  the  northern  side  of  Lake 
Krie,  1U  miles  west  of  Buffalo,  point  to  the  following  per- 
centage composition:  — 

Per  Cent. 

Hydrogen  sulphide 0*7-1 

Nitrogen 2-69 

Hydrocarbons  (paraffins) 96 '57 

— E.  H.  T. 

Portland  Cement  Mortar,  The  Free  Lime  (CaH.,0,)  in 
Hardened.  —  Schuliatsehenko.  Thonind.  Zeit.  22, 
400—401. 
Liamix  separates  the  crystals  of  free  calcium  hydroxide 
from  the  other  constituents  of  the  finely  powdered  sample 
by  a  method  of  sedimentation  washing  in  a  mixture  of 
methylene  iodide  and  benzene  in  such  proportions  that  the 
liquid  has  a  specific  gravity  of  2  •  3,  and  consequently  allows 


the  hydroxide  to  remain  in  suspension,  so  that  it  can  be 
separated  and  weighed.  To  confirm  the  results  obtained  by 
this  method,  he  estimates  the  amount  of  combined  water 
expelled  by  a  temperature  of  450D — 480°  C,  and  calculates 
the  residt  to  hydroxide.  The  figures  obtained  correspond 
within  0"4 — 0'7  per  cent. 

The  actual  amount  of  free  hydroxide  appears,  from 
analytical  data,  to  increase  during  the  setting  of  the  cement 
mortar,  up  to  the  end  of  the  second  month,  the  increase 
corresponding  to  the  progressive  hardening  of  the  mortar, 
and  seemingly  confirming  the  theoretical  view  of  Le  Chate- 
lier,  viz.,  that  3CaO.Si02 — the  only  silicate  of  lime  that  is 
capable  of  setting  hard — decomposes  under  the  influence  of 
water  into  hydroxide  and  monosilicate. 

On  the  other  hand,  the  opinion  expressed  that  the  free 
hydroxide  is  inimical  to  the  durability  of  the  cement, 
is  controverted  by  practical  experience  in  regard  to  the 
stability  of  cement  mortar  exposed  to  the  action  of  sea 
water.  In  this  connection,  experiments  recently  made  by 
Emelianoff  on  samples  of  Portland  cement  concrete  taken 
from  the  harbour  works  at  Poti,  after  30  years'  immersion 
in  the  Black  Sea,  show  that  only  a  thin  superficial  layer 
(about  3  mm.  in  thickness)  was  saturated  with  carbon 
dioxide  (20  per  cent.),  the  proportion  sinking  to  5 — 6  per 
cent,  at  a  depth  of  6  mm.,  and  to  mere  traces  at  2  cm. 
from  the  surface,  whereas  the  interior  of  the  mass  contained 
over  33  per  cent,  of  free  calcium  hydroxide. 

It  is  therefore  considered  unnecessary  to  add  puzzuolane 
to  Portland  cement  mortar,  in  order  to  increase  the  hardness 
of  the  latter.— C.  S. 

Tin,  Electrolytic  Determination  of.  Y..  D.  Campbell  and 
E.  C.  Champion.  J.  Amer.  Chem.  .Soe.  20,  [9],  687— 
690.  (Compare  this  Journal,  1896,  122  and  219;  1897, 
10J3.) 

Ix  the  electrolytic  estimation  of  tin  in  tin  ores,  the  best 
results  are  obtained  by  electrolysing  a  solution  of  the  double 
oxalate  of  tin  and  ammonium. 

The  modification  of  the  usual  method  here  recommended, 
concerns  the  method  of  converting  the  sodium  sulpho- 
stannate — obtained  by  fusing  the  ore  with  sodium  carbonate 
and  sulphur — into  the  double  oxalate ;  the  necessity  of 
precipitating  and  filtering  out  the  tin  after  it  has  once  been 
obtained  in  solution  as  sulphostannate  being  avoided. 

The  crushed  ore  having  been  converted  into  sodium 
sulphostannate  in  the  usual  nay,  the  crucible  contents  are 
treated  with  water,  and  after  the  insoluble  residue  has  been 
re-fused,  lixiviated,  and  the  solution  added  to  the  main  body 
of  the  sulphostannate,  the  tin  is  precipitated  as  stannic 
sulphide  with  hydrochloric  acid.  After  boiling  down  to 
80  c.c.,  10  c.c.  of  the  same  acid,  but  of  sp.  gr.  1"2,  atd 
2-3  grms.  of  sodium  peroxide,  are  added,  thus  securing  the 
complete  conversion  of  the  sulphide  into  chloride. 

The  liquid  is  then  boiled,  filtered  into  a  large  platinum 
dish,  and  ammonia  solution  and  50  c.c.  of  a  10  per  cent, 
solution  of  acid  ammonium  oxalate  are  added.  The  electro- 
lysis is  effected  over  night  with  a  current  of  0  •  10  ampere  and 
E.M.F.  =  4  volts,  and  the  analysis  completed  in  the  usual 
manner.— E.  II.  T. 

Zinc    in    Ores,    Electrolytic    Determination    of.     Paweck. 
Eng.  and  Mining  J.  1S98,  66,  [15],  424. 

The  author  uses  as  cathodes,  discs  of  brass  wire  gauze, 
the  conductor  being  joined  to  the  centre  of  the  disc.  The 
zinc  is  said  to  settle  as  a  light  grey  layer,  free  from  spongy 
zinc,  and  the  whole  analysis  may  be  completed  in  two  or 
three  hours.  The  cathodes  may  also  be  amalgamated 
in  a  solution  of  mercuric  chloride  in  nitric  acid.  The 
completion  of  the  analysis  is  determined  with  the  help  of 
potassium  ferrocyaniie  or  of  sulphuretted  hydrogen,  any 
zinc  precipitated  being  redissolved  in  strong  hydrochloric 
acid.     Perforated  platinum  dishes  are  used  as  anodes. 

—A.  S. 

Nickel,  Separation  of,  from  Iron  by  Means  of  Electrolysis. 
B.  Xeumann.     Chem.  Zeit.  1898,  22,  [72],  731—732. 

Only  three  electrolytic  methods  of  determining  nickel 
have  been   employed   to  any  extent   in   practical  analysis, 
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i      •     lyntof  a  solution  of  the  sulphate  containing 

lie  and  ammonia  i  trolysis 

f  the  -ilt  int..  nickel  animonium  oxalate: 

fa   neutral  nickel   solntion  after  decom- 

n  with  ammonium  carbonate.     '  >f  these  met! 

the  most  frequently  used,  any  iron  present  being  first 

«ith   ammonia    anil    th<-    filtrate   e'ect- 

wm,l,  of  the  oxalate  method.  The 

6nd«  thai  theiecond  and  third  methods  give  accurate 

When  a  filtrat.-  containing 

del  and  iron  i*  obtained,  he  considers  that  it  is  not 

effect  their  separation  by  mean-  of  electi 

j.r.v i-.u-   precipitation  ot   the   ir..n   is  essentia)   in 

-  l  and  :t.     In  the  doable  oxalate  method,  the  nickel, 

and  iron  are  readily  kept  in  solution  as  oxalates,  but 

of  the  doable  salts  lii  too  elc*  to 

a  by  earring  the  strength 

of  the  emrent. 

en's   method   of  depositing    the    nickel    and   iron 
simultaneously,  UsaolTing  th.-   deposit  in  dilate  acid,  and 
■  .'mo;  the  iron  volumetrically,  is  tedions  and,  in  tin- 
's opinion,  it  When   the  iron  is  previously 
nat;. .11  (after  oxidation)  with  ammonia  or 
,l\  ii  i-  necessary  to  re  lissolve  an 

DOS,  in  order  to  free  it  from  the  last  traces 
idt  or  nickel — a  course  which  considerably  i: 
Ik   ..f  the  filtrate.      Attempts  have  therefor 
.lion   without  tilt. 
-.  .1  'ferric  hydroxide.     Bngela  I  Eclairage  elect 
|  ;  I  the  deposited  nicki  1  as  pure,  bat 

i  !,.  ni.  /•  ii.  1897,21,  780)  showed  thai  it  invariably 
•  I   iron,  and   recommended   its  determination  and 
II,    farther  asserted   that   the  quantity   of  iron 
,-  fairly    constant,  varying  between    1   and   l' 
mgrms. ,  when  from  0  4  to  0-5  of  the  original  Babstance 
had  been  taken,  and  that  for  technical  purpose-  the   error 
ible.    As  this  statement  appeared  improbable  to 

th.'  author,  be  has  made  experi ata  with  solutions  of  iron 

and  nickel  sulphates  under  varying  conditions  oi   time  and 

th  ults  of   which   Bhow  that  the 

amount    of    iron     deposited    increases     with     the    amount 

ed  in  the  relation,   and  that    th.-   time  and  strength 

an  influence  on  the  results,  whilst    with 

i„L.,,n,|  on    of    the  iron,  the    amount     is   greaflj 

.     of    iron.  I  i~t     he    attri- 

'i  of   the  h\ 

trolysis      Hence,   thi  ■  oni  lusioo  i- 

.  it  that  in  precipitating  nickel  electrolytically  from 

staining  ferric  hydroxide  in  suspension,  it  is 

iniii.-   and    deduct    the    amount    of    iron 

I.      Il   the  am  unit    of  iron    in   the 

ed  from 0' 05  to  n-l  grm.,  it  is  not 

ren  in  technical  anal]  ■ 

■hod  "Inch  the  author  recom- 
ikel  in  ni.kel  steel  and 
— 

\  -   of  borings  are  dissolved  in  dilute 

nulphuric  acid,  thi  '  with  hydrogen  peroxide, 

I,,,,,,,,, .  i  niuiii  sulphate 

added,   the     i'""  precipitated    with    ammonia,    the    liquid 
1  tion  of  more  ammonia,  mad 
I    rim 
the  fll"  '.  ti..    u-ii.il  waj   with  ammoniam 

i    ammonia,    slightly     dilated,  wanned,    and 
rill  .1,1  of  amp!  ■ 

lie-   deposition  i~  complste  in  from 
■j  hoot       i  te  to  the  volomc  of  th. 

rat    A  s| 
i.f  niekrl  steel,  wl  ntrol  test  in  which 

.-,  »,.-  removi  A  ■  lUtained 

■  s  tie    in.  an  reel 
oinalkmi  bj  the  ..  thod.  4* OS  per 

\  hydrochloric  acid 

with    the  subsequent    addition    ul    .i    in:  id,   the 

.1  with  lulphurii    acid  until  white  fumes 

begin  '  'l'"'  laken   up  in   hot    water,  and 

, and  antimony  precipitated  as  sulphides. 

(pelting  the    sulphuretted  hydrogen,  tha   iron  in 


the  filtrate  is  oxidised  with  bromine  water  or  hydrogen 
peroxide,  and  the  process  continued  as  in  the  case  of  nickel 
Bteel.  The  cobalt  present  is  precipitated  simultaneously 
with  the  nickel.  In  one  experiment  a  sample  was  found  to 
contain  6  "OS  per  cent  of  nickel  and  cobalt,  as  against  6-15 
per  cent,  by  the  control  method.  An  analysis  of  the  same 
-  imple  bv  Kothe's  method,  in  which  the  metals  are  brought 
into  solution  as  chlorides,  the  iron  and  cobalt  chlorides  shaken 
out  with  ether,  and  the  residual  nickel  chloride  solution 
electrolysed,  gave  5*60  pet  cent  of  nickel.  Determinations 
of  the  cobalt  by  Hinski  and  v.  Knorre's  nitroso  £-naphthol 
method  uru\e  Q-48  and  o-.">l   per  cent. 

lie-  author   considers   that    for    technical    purpos 
methods  described    above  fulfil  the  required  conditions  of 
accuracy  and  speed. — ( '.  A.  M. 

Cyanide  Solutions,  Estimation  of  Oiygen  in  Working. 
[Gold.']  A.F.Crosse.  J.  Chem.  and  Metall.  Soc.  of  s. 
Africa,  1898,1,  107—118. 

Bbibf  descriptions  of  Romyn's  and  Threeh'e  methods  i 
estimating  oxygen  in  water  are  described.  The  author's 
method  for  testing  cyanide  solutions  is  an  adaptation  of 
Thresh's  method,  as  described  in  Sutton's  Volumetric 
Analjftie.  Before  the  latter  method  can  be  need,  all 
cyanides  and  absorbents  of  iodine  must  be  removed 
II.  nee,    in  practice,  the  author  first  treats  the  solution  to  be 

examined  with  zinc  sulphate.    A  bottle  capable  of  holding 

2$  litres  of  the  liquid  to  be  test  fully  filled  and 

well  .stoppered,  its  exact  capacity  being  known,  too  ex. 
of  the  solution  are  withdrawn  for  a  preliminary  test,  and 
are  titrated  with  zinc  sulphate  solution  (200  grms,  of 
ZoSO<.7HjO  per  litre),  using  phenolphthalein  as  an 
indicator,  the  zinc  solution  being  run  into  the  cyanide 
until  the  magenta  colour  of  the  latter  is  just  destroyed. 
Tin  quantity  of  the  standard  zinc  solution  required  for  the 
bulk  of  the  cyanide  in  the  large  bottle  is  calculated  from 
this  result,  and  the  correct  amount  is  ad. led.  without 
allowing  air  to  enter  with  it.  the  stopper  of  the  tattle- 
being  replaced  as  soon  as  possible.  The  mixture  of 
cyanide  and   zinc  sulphate  is  then  thoroughly  shaken  and 

set   aside    for   the   resulting    heavy  tlocculelit    precipitate   of 
ziuc   cyanide  to   settle,   which    happens  after   some   tin. 
small  scum  usually  remaining  on  the  surface.     The  clear 
liquor  is  then  siphoned  oil  without   undni  il    air 

bj  using  a  bent  glass  tube  passing  through  one  hole  of  a 
doubly  perforated  cork  fitted  into  the  bottle;  the  second 
hole  carries  a  short  glass  tuhe  arranged  as  in  a  washing- 
bottle),  through  which  air  is  blown  momentarily  to  start 
the  action  of  the  siphon.  The  end  of  the  immersed  limit 
of  the  siph.n  is  covered  "iih  a  small  bag  of  lint,  which 
filters  off  any  floating  particles  of  precipitate.  Two  or 
three  (J'.'U  to  300  C.C.)  pipettes  full  of  the  siphoned  solution 
drawn  off  and  retained.  A  preliminary  test  of  the 
iodine-absorbing  power  of  the  solution  (due  tr>  unprecipi- 
tate.l  double  cyanides)  is  then  mad.-  bj  adding  to  a  qoai 

equal  to  that  used  in  the  test,  0*9  C.C.  of  sulphuric  a  I 
(half  acid,  half  witter),  and  a  few  drops  of  potassium  iodide 
and    starch.       Dilate    bromine    watei     (1    bromine    water: 

j  water)  is  added  until  u  blue  colour  i-  obtai I.    Another 

pipette  lull  of  the  liquid  is  now  taken.  0-9  C.C.  of  sulphuric 
a.  id  and  the  required  amount  of  bromine  water  (found 
from  the  preliminary  experiment)  are  add.. 1.  the  stopper 

is  pal  into  the  wid. -in. .allied  bottle  used  in  Thresh'a  test. 
and  the  pipette  is  turned  over  several  times.  1  c.c.  of  the 
potassium  iodide  and  Sodium  nitrate  solution  is  then  added, 
and  the  free  iodine  —freed  iii  proportion  to  the  oxygen  in 
the  solution  i~  determined  by  means  of  standard  sodium 
tbiosulphate  sanation. 

lty  this  method  the  amount  of  oxygen  per  litre  in  certain 

cyanide  solution!  «as  found  to  be  as  follows : — Solution 

from  Siemens-Hnlske  process  before  precipitatioi 

1*69  mgrma  i  tap-water,  7*7  mgrms.)  the  same  tap-water, 

with  0".'  per  cent.  KCv  and  a  little  ferroeyanide,  f'l 
mgrms.  ;  solution    as    pump.  .1    on   to    a    leeching  vat,  G*3 

"-■   solution   as  run    from    tin-    vat   .'to  hours 

Inter,  n-  0  murm. ;  and  the  same  from  the  end  of  the  kino 

-    t  nigral.—  W.  (..  M. 
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Metals,  Separation  of,  by  means  of  Hydrubromic  Acid  Gas. 
E.  A.  Atkinson.  J.  Amer.  Chera.  Soc.  20,  [10],  797— 
S10. 

The  process  of  separation  consists  in  heating  compounds 
(usually  oxygen  compounds')  of  the  metals  in  a  stream  of 
hydrobromic  acid  sras,  and  collecting  in  water  in  a  receiver 
the  volatile  bromides.  In  genera],  the  same  separations 
may  be  effected  by  hydrobromic  as  by  hydrochloric  acid, 
hut  in  some  cases  hydrobromic  acid  does  its  work  more 
rapidly.  Using  one  or  two  tenths  of  a  gramme  of  the 
material,  the  bromides  of  arsenic  and  of  antimony  can  be 
driven  off  in  about  an  hour  and  r  half  :  that  of  bismuth  in 
two  hours  and  a  half.  The  lead  compound  which  remains 
after  the  action,  is  not  of  constant  composition,  but  approxi- 
mates to  Pb0.5PbBr2.  Copper  remains  behind  as  cuprous 
bromide.  No  satisfactory  separation  of  arsenic  from  iron 
could  be  effected,  but  the  results  were  quite  accurate  in  the 
separation  of  arsenic,  antimony,  or  bismuth  from  any  cf 
the  metals,  lead,  copper,  silver,  or  cobalt. —J.  T.  D. 

Lead  Peroxide,  The  Volumetric  Determination  of,  by  Alka- 
line Arsenite.     C.  Reichard.     Chem.  Zeit.  22,  774 — 775. 

The  finely  powdered  lead  peroxide  is  weighed  off  into  a 
flask  and  suspended  in  water.  Excess  of  a  strongly 
alkaline  solution  of  arsenious  acid  of  known  strength, 
containing  about  0-01  grm.  of  As.,0.t  per  c.c,  is  added,  and 
the  liquid  boiled  with  addition  of  more  strong  soda  solution, 
till  the  whole  of  the  peroxide  has  dissolved  to  a  colourless 
or  slightly  yellow  solution.  The  liquid  is  now  diluted, 
excess  of  sulphuric  acid  added,  and  the  unfiltered  liquid 
titrated  with  permanganate.  Or,  the  excess  of  acid  can  be 
neutralised  by  acid  sodium  carbonate,  the  liquid  filtered  hot, 
and  the  filtrate,  after  cooling,  titrated  with  iodine  and  starch. 

—J.  T.  D. 


ORGANIC  CHEMISTRY— QUALITATIVE. 

Cotton-Seed  Oil,  The  Reactions  of.    K.  Mazhar.  J.  I'harin. 
Chim.  1898,  8,  [5]",  214—215. 

The  Turkish  law  forbids  the  importation  of  cotton-seed 
oil  or  its  admixtures  with  other  edible  oils,  except  they  be 
coloured  with  alkanet.  The  author  has  made  comparative 
tests  of  300  samples  of  oils  imported  at  Salonica,  and 
concludes — 

1.  The  reaction  with  nitric  acid  (5  c.c.  of  oil  with  10 
drops  of  acid  of  density  1  "4,  free  from  nitrous  acid)  is 
uncertain.  2.  Hirschsohn's  reaction  (.">  c.c.  of  oil  with  10 
drops  of  0"5  per  ceut.  chloroform  solution  of  gold  chloride) 
is  not  delicate.  3.  Becchi's  reaction  (5  c.c.  of  oil,  25  c.c. 
of  absolute  alcohol,  and  5  c.c.  of  1  per  cent,  alcoholic  silver 
nitrate  solution)  gives  doubtful  results.  The  modification 
of  this  reaction  (10  c.c.  of  oil,  1  c.c.  of  05  per  cent, 
alcoholic  silver  nitrate  solution,  and  10  c.c.  of  a  mixture  of 
85  parts  of  amy]  alcohol,  15  parts  of  colza  oil)  is  more 
sensitive,  but  also  gives  doubtful  results.  The  processes  of 
Millau,  and  Tortelli  and  Ruggeri  (this  Journal,  1898,  607), 
are  long,  and  do  not  give  absolute  certainty.  4.  Halphcu's 
reaction  (equal  parts  of  oil,  arnyl  alcohol  and  carbon 
bisulphide  saturated  with  sulphur),  is  trustworthy,  and 
superior  to  the  other  reactions  for  cotton-seed  oil.  (.See 
this  Journal,  1S97,  1045,  where  1  per  cent,  solution  of 
sulphur  in  carbon  bisulphide  is  specified.) — A.  C.  YV. 

Phylosterol  and  Cholesterol,  Detection  of,  in  Fats.    H.  Kreis 
and  O.  Wolf.     Chem.  Zeit.  1898,  22,  [78],  805--80G. 

The  authors  consider  that  Bomer's  methods  of  extracting 
these  substances  (Zeits.  Untersueh.  Nahr.-  u.  Genussmittef, 
189S,  81  and  545)  have  the  drawbacks  that  if  50  grms.  of 
the  fat  are  taken,  the  process  is  tedious,  and  enormous 
quantities  of  ether  are  required,  whilst  if  only  10  grms. 
are  taken,  the  amount  of  cholesterol  or  phytostcrol  obtained 
is  often  too  small  for  examination,  and  the  extraction  must 
be  repeated  in  doubtful  cases  with  50  grms.  of  the  fat. 
Their  objection  to  v.  Haunter's  method  (this  Journal,  1898, 
774)  is  that  it  is  a  difficult  matter  to  completely  dry  the 
soap  obtained  from  50  grms.  of  fat.     The  following  simple 


process  is  brought  forward  as  requiring  the  use  of  a 
minimum  amount  of  solvent  : — 50  grms.  of  the  fat  art- 
boiled  with  125  c.c.  of  95  per  cent,  alcohol  and  25  c.c.  of  a 
40  per  cent,  aqueous  solution  of  soda  until  saponified.  The 
alcohol  is  evaporated  off,  the  soap  dissolved  in  500  c.c.  of 
boiling  water,  and  the  excess  of  alkali  neutralised  with 
hydrochloric  acid  (sp.  gr.  1124).  100  c.c.  of  a  lo  per 
cent,  solution  of  calcium  chloride  are  then  added,  and  the 
flask  shaken  until  the  calcium  soap  separates  out,  a  further 
addition  of  calcium  chloride  being  made  if  the  liquid  still 
froths  after  shaking.  The  calcium  soap  is  collected  on  a 
filter  of  cotton-cloth,  pressed  between  filter-paper,  and 
boiled  for  an  hour  with  100  c.c.  of  95  per  cent,  alcohol. 
When  cold,  the  alcohol  is  filtered,  tin-  nitrate  treated  with 
3  c.c.  of  a  40  per  cent,  solution  of  soda,  in  order  to  saponify 
any  remaining  fat,  aud  evaporated  to  dryness.  The  small 
residue  is  powdered  and  shaken  in  a  flask  with  50  c.c.  of 
ether  at  intervals  during  an  hour.  The  residue  obtained  on 
filtering  and  evaporating  the  ether  is  dissolved  in  as  small 
as  possible  a  quantity  of  hot  alcohol,  and  on  cooling,  the 
cholesterol  or  phytosterol  is  deposited  in  pure  white 
crystals  The  results  of  the  quantitative  application  of  this 
method  are  promised  in  a  future  communication. — C.  A.  M 


ORGANIC  CHEMISTRY.— QUANTITATIVE, 

Beeswax    and     its     Adulterants,     Tin-    Iodine      Value   of. 
K.  Dieteiich.     Chem.  Zeit.  1898,  22,  [72],  729—731. 

In  the  determination  of  the  iodine  value  of  beeswax,  the 
author  modifies  the  usual  method  by  taking  from  0-.j  to 
0'75grm.  of  the  substance,  adding  40  c.c.  of  chloroform, 
which  is  allowed  to  remain  in  contact  with  the  wax  over 
night,  and  then  adding  the  iodiie  solution.  It  is  shown 
that  the  solubility  of  the  substance  in  chloroform  is  often 
an  additional  test  of  its  purity. 

The  iodine  values  thus  obtained  with  16  specimens  of 
pure  yellow  wax  varied  from  8-779  to  10-697  with  the 
Biibl  solution,  and  from  8*427  to  10-466  with  the  Hflbl- 
Waller  solution.  All  the  samples  were  completely  soluble 
in  chloroform.  In  the  case  of  white  wax,  which  did  not 
dissolve  completely  in  the  chloroform,  the  limits  were  :  with 
Hiibl's  solution,  4-164  to  4-373,  and  with  the  Hubl- Wallet 
solution,  3-975  to  4-193. 

Three  specimens  of  wool-fat  wax  were  also  examined. 
This  substance  is  prepared  from  the  residue  in  the  wool-fa; 
manufacture,  and  has  recently  been  introduced  into  com- 
merce. Being  cheaper  than  beeswax,  its  use  as  an  adulterant 
is  quite  po-siMe.  As  is  seen  in  the  subjoined  table,  the 
variation  in  the  iodine  value  is  too  great  for  a  determination 
of  that  constant  to  afford  any  information  as  to  its  presence 
in  beeswax  ;  but  it  differs  from  beeswax  in  being  incom- 
pletely soluble  in  chloroform. 


Iodine  Value. 


Of  the  substances  commonly  employed  to  adulterate 
beeswax,  tallow,  lard,  colophony,  and  stearic  acid,  as  the 
author  states,  increase  the  iodine  value,  cerasin  and  paraffin 
lower  it,  whilst  Japan  wax  and  Carnaiiba  wax  do  not  cause 
any  appreciable  difference.  An  addition  of  Carnaiiba  wax, 
however,  is  indicated  by  the  wax  not  dissolving  completely 
in  chloroform,  as  is  also  the  case  with  ceresin  and  paraffin. 

—  C.  A.  M. 

Hops :  Their  Valuation  and  their  Volatile  Acids.  R. 
YVetschorkewitsch  and  M.  Bjalobrsheski.  Farmazef. 
1898,  6,  525. 

The  value  of  a  sample  of  hops  is  decided  by  the  aroma. 
The  ethereal  oil  of  the  lupulin  consists  of  a  hydrocarbon 
C,0H16,  and  a  substance  which  undergoes  atmospheric  oxida- 

H  2 
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L      A-  tin-   lalt.-r  i-  volatile,  adiminu- 

..jl.  and  also  of  the  quality  of  the  hops, 

..r.|K>rtion  to  the  oxidation.     For  the  estimation 

IS  gnu.  of  hops   ire  distilled   in  ■ 

to  be  »c,(1  to 

■    r   which    it    is   titrated   with    N        caustic   alkali. 

jknli  were  required  for 

it.  of  hops  of  i  ffi  n  nl 


so-i 


tl-7 

15-1 

I  which  distilled  over  "a-  shown  t< >  be 
valerianic  acid.     J.  1-   I! 

ii        /  .!'     ■  A.Cellerin.    Rev.  intern. 

11.  •6"- 

[n,     ,  .rabies  that  proposed  by 

nation  ol  the  drj  •  in  milk. 

.  tab     -  connected  with  a  L-iebig's 

bulb  apparatus  containing  sulphuric   acid;  'lie  wider  limb 

cQDtitii  foe  sponge  is  first  waabedand 

ih  tli-  apparatus  >.n  the  water-hath,  .i  current 

l  through  the  tunc     io  c.c.  of  wine  arc 

introdneed  into  the  apparatus,  and  the  spong mpressed 

with  agists  md  until  n  has  absorbed  all  the  wine  :  it  is  then 

;,   in.  mi-  of  ■   piece  of  bent 

: in  wire.     Tli'  apparatus  is  then  dried  on  the  water- 

.bain  fo  df  hours  at  BO   C,  a  current  of  drj 

through  the  tunc.    The  method  i-  stated  to 

d  t'i  give  remits  closely  approxi- 

obtained   by  lha  method  of  determining 

i  iid,  which  requires  three  ami  a  half  days.— A  S 

/  5  tiger  in-     P.  Carles.     J.  de 

Phann.  el  -  •-.  8,    6  .  845—847. 

the  finely-divided  choi  introduced 

it  t  i 

<■■  i  >batfa  f<T  8t  of  b  solution  of 

m  added,  after  which  the 

.  made  up  to    the  murk  with 

water,  well  shaken,  and  filtered.     1 J » -    clear  filtrate  -  then 

rometer-     As  the  volume  of  the  choco- 

ni.  <>f  the  weight  taken,  the 

nun  rometer  must  he  corrected  in  the 

the  correct  pen  .::ar. 

filter  tin-  whole  of  the  aqueous 
.   the  precipitate  with  water  until  the 

n  "i  the 
d    in   the    laccharometer.     \- 
i  til  quantity  of  dextro-rotarj  sub- 

;  i»    made  ; 

meed 
.•ii  which  is  obsi  lined 

■ 

'  •    of      1      Rimini       Ann. 

I         Phann   .1    1898,  61,    i  15  ■ 

-.  Ibrmaldehydc  aolutii 
■  njlhj 

•  !l'  .  -odium  nitro- 

ture  rendi 
*"'  mi  warming,  a 

I.     i  in  this 

latnffa.     Milk  c.  .,  hj&e, 

.  changing  after 


I'ioma'me    resembling     Sln/chninr.       A.    Meeke.       Ncilerl. 

Tijdschr.   Phann.  "10,   S»8;  C'hem.  C  entr.  189$,  2,    [12], 

6J9. 
In  the  examination  of  a  corpse  already  putrefying,  the 
author  found  a  ptomaine  very  similar  to  strychnine,  with 
the  following  reactions  : — With  picric  acid,  crystalline  pre- 
cipitate, turniug  violet  with  sulphuric  acid  and  bichromate 
of  pota-h  ;  with  potassium  bichromate,  precipitate,  turning 
blue  with  sulphuric  acid;  with  potassium  fcrrocyaoide, 
yellow  precipitate  changing  to  violet  with  -ulphuric  acid. 
It  is  distinguished  from  strychnine  by  its  freedom  from 
bitter  taste  and  physiological  action.  I  In  evaporating  with 
chlorine  water,  the  residue  left  behind  turned  dirty  grajt  n 
with  ammonia,  whilst  in  the  case  of  strychnine,  it  remains 
yellowish-white.  The  solution  in  sulphuric  acid  is  rir«t 
yellow,  then  r.-d  :  with  Froehde's  reagent,  first  dirty  violet, 
tlu-n  green. — A.  .■>. 

Vanillin  Testing.     Chem.  and  Drug.,  t  >ct.  l'-J.  1838,  676. 

is  the  course  of  an  article  in  the  Phann.  Z.-it.,  Welmans 
mentions  ihat  the  price  of  vanillin  in  187:;  was  7,000  m 
(350/.)  per  kilo.  (35  ox.),  in  1890  it  had  been  reduced  to 
700  m.,  in  1896  to  560  iu.,  and  last  \ear  to  135  in.  Hence 
tli.re  is  now  -rcat  temptation  to  adulterate  the  article,  and. 
as  a  matter  of  fact,  such  adulteration  is  taking  pis 
especially  with  acetanilide.  Welmans  refers  to  recent 
exi  osures  of  the  matter,  and  points  out  that  pure  vanillin  in 
fine  crystals  melts  in  the  open  air  to  a  colourless  fluid, 
hut  if  the  crystal-  arc  large  the  melt  i-  apt  to  be  yellowish, 
so  that  a  brown  or  red  colour  indicates  impurity  of  tain- 
origin.  Pure  vanillin  dissolves  in  sulphuric  acid  to  form  a 
lemon-yellow  solution  similar  to  that  of  citric  acid  in  the 
same  solvent.  II.  also  points  oul  that  vanillic  acid  is  ■ 
probable  impurity  of  vanilla  made  by  the  oxidation  of 
aceto-eugenol  with  potassium  permanganate,  and  although 
vanillic  acid  has  a  much  higher  melting-point  r-'"7 
than  vanillin  (83  C),  its  presence  serves  to  depress  the 
latter  by  a  few  degrees,  BO  that  10  |ier  cent,  of  vanillic  acid 
in  vanillin  gives  a  mixture,  melting  at  8o' — 81  l'  \- 
simple  means  of  estimating  vanillin  he  suggests  saturation 
with  standard  alkali,      [f  1  grm.  of  vanillin    !»•  shaken  with 

(85  to  86  c  )  of  dec  normal  potash  (alcoholic)  the 
mixture  becomes  viscous  and  white  almost  instantly,  bat  on 
warming  to  10      Ml   I      '    iq   efies,  and  the  excess  of  alkali 

determined  with  decinormal  hydrochloric  mid  with 
phi  Dolphthalein  as  indical  ir.    The  proportions  recommended 

are  ;-  -Vanillin  I  grm.,  rectified  spirit  25  C.C,  dccinonnal 
K<  ill  88  c.  .  ami  phenolphthalein  two  or  three  drops. 
Shake  in  a  200  c.c  stoppered  flask,  and  til 
alkali  with  decinormal  a.  id.  As  1  grm. of  vanillin  is  equivalent 
toO-86842grm.ofKOB  BinceC,H  OOH.OCH  ,OH(1S8) 
KOH  (56)  ,  1  c.c  of  decinormal  KOH  0-076  vanillin. 
Hide  does  not  affect  decinormal  alkali :  vanillic 
do.-,  i  gnu.  requiring  0*8  grm.  of  KOH,  bo  thai  the  amount 
of  cither  caii  he  calculated  if  present. 

Morphine,   Estimation    »f.     A.    I!.    Prescott   and   II.   M. 

din.       .1.    Amcr.    I  'hem.     Soc.     20,     '"'■'   •     ?06 — 1 

(Compare  tlii-  .Journal.  1898,  ^s-j,  612.) 

At  the  conclusion  of  a   long  paper  on  the  preparation  and 
properties    of   certain  alkaloid al    pcriodides,    the    following 

volumetric   method    for    the    estimation    of   morphine  in 
pharmaceutical   preparation  _-  sted  i  —  The    crude 

morphine  obtained  by  the  pbarmacoposial  method  is  uiken 
np  with  lime-water,  and,  after  the  solution  has  been  made 
up  to  a  certain  volume,  an  aliquot  portion  is  filtered  off  and 
acidulated  with  hydrochloric  acid.  An  excess  of  .  \ 
iodine  solution  is  then  added,  drop  by  drop,  until  the 
orphine  se|  and  the  supernatant 

liquid  has  a  dark  red  colour.  This  liquid  is  made  unto  a 
hi  volume,  half  of  which  i-  taken  and  titrated  with 
dard  sodium  tblosulpbate.  The  amount  of  the  latti  i 
need  gives  the  oncombined  iodine,  and,  by  cnlcnlation,  the 
combined  iodine.  With  10  grins,  of  opium,  ,  of  (he  lime- 
water  solution  would  represent  l  grm.  "f  opium,  and  the 
percentage  of  morphine  would  be  given  by  tin  product  of 
the    iiMlme  consumed   and   the   factor   74*918.  or  hv   the 
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product  of  the  volume  of  ^N  iodine  solution  consumed 
and  the  number  0-94793.— K.  H.  T. 

Pure  Leitcin,  Separation  of,  from  Crude  Leucin,  or  the 
Nature  of  the  Products  derived  from  Casein,  by  Diges- 
tion with  Trypsin. — //.  F.  Rohmann.  Ber.  1898,  31 
[13],  2188. 

Pure  leuein  can  he  suitably  isolated  from  the  crude  leucin 
(Ber.  30,  1978)  by  converting  it  into  its  phenyl  thio- 
hydantoin— 


\NH 


N(C6H,)C 

I 
CH  .CjH9, 


a  substance  first  prepared,  together  with  the  thiohydantoin, 
of  other  amido  acids,  by  Aschan  (Ber.  16,  1544  ;  17,  426). 
The  method  of  separation  adopted  by  the  author  was 
essentially  that  proposed  by  Marckwald,  Neumark,  and 
Stelzner  (Ber.  24,  3278)  :— Eight  grms.  of  the  dry,,  finely 
powdered,  crude  leucin  are  mixed  with  four  grins,  of  potas- 
sium hydroxide  and  a  little  water,  and  decomposed  by  adding 
9  grms.  of  phenyl  mustard-oil  dissolved  in  alcohol,  the  flask 
being  cooled  to  moderate  the  energy  of  the  reaction.  The 
excess  of  alcohol  is  evaporated  on  the  water-bath  and  the 
mass  diluted  with  water.  Any  sulpho-carbanilide  which  is 
deposited  is  removed,  and  the  filtrate  shaken  with  ether. 
The  aqueous  solution  is  heated  on  the  water-bath  to  expel  any 
ether,  and  hydrochloric  acid  is  added  in  excess.  This  causes 
the  impure  thiohydantoic  acid  to  separate  out  as  a  resinous 
mass,  which,  after  standing  until  the  next  day,  changes 
spontaneously  into  the  thiohydantoin.  The  resinous  sub- 
stance is  then  washed  with  water  and  dissolved  in  hot 
alcohol,  from  which,  on  cooling,  a  mass  of  crystals  is 
deposited.  These  are  separated  from  the  mother-liquid  and 
purified  by  repeated  crystallisation  from  alcohol,  and  finally 
from  acetic  ether.  As  thus  obtained  the  crystals  are  fine 
colourless  prisms,  several  mm.  in  length.  They  melt  at 
1 78°  C,  and  when  crystallised  from  alcohol,  group  them- 
selves radially  into  ball-like  masses. — C.  A.  M. 


XXIV.-SCIENTIEIC  &  TECHNICAL  NOTES. 

Double  Carbide  of  Iran  and  Tungsten.     P.  Williams. 
Comptes  Rend.  127,  [11],  410—412. 

A  mixture  of  150  grms.  of  pure  calcined  WO„  250  grms. 
of  iron,  and  80  grms.  of  paraffin  coke  was  heated  in  a 
carbon  crucible  for  5 — 6  minutes  in  Moissan's  electric 
furnace  with  a  current  of  900  amperes  and  45  volts.  The 
fused  mass  obtained  was  very  complex,  containing  a  carbide, 
WC,  probably  a  certain  amount  of  a  carbide  W2C,  and 
several  double  compounds  of  W  and  Fe,  of  which  the 
carbide  3\V;C.2Fe3C  was  isolated  as  follows  :— The  fused 
mass  was  treated  with  hot  concentrated  HC1  till  com- 
pletely disintegrated  ;  the  crystalline  powder  was  collected, 
and  was  again  treated  with  HC1 :  it  now  consisted  of  two 
double  carbides  of  W  and  Fe,  the  carbide  WC,  and 
graphite.  The  crystalline  double  carbides,  being  strongly 
magnetic,  were  removed  by  a  magnet,  and  boiled  with 
aqua  regia,  which  dissolved  half  of  the  crystals,  leaving 
a  compound  of  definite  composition  corresponding  to 
2Fe3C.3WX'.  Under  the  microscope  this  was  seen  to 
consist  of  very  bright  little  prisms,  resembling  pyrites. 
It  scratched  glass  easily,  but  not  quartz,  and  was  very 
magnetic.  Its  deDsity  at  18=  was  13-4.  Heated  to 
redness  in  dry  H,  it  was  unaltered  ;  heated  similarly  in  O, 
it  slowly  oxidised.  At  a  red  heat  CI  attacked  it,  forming 
chlorides  of  Fe  and  W  ;  Br  and  I  acted  more  slowly  ;  S  not 
at  all.  Water  vapour  did  not  alter  it  at  the  softening-point 
of  Bohemian  glass,  but  moist  air  oxidised  it  slowly.  HN03 
and  HoSOj  dissolved  it  quickly,  and  it  was  decomposed  by 
KOH.'KC'ICv,  KX<>;„  K2C03,  and  KHS04.— H.B.  " 

Double  Carbides  of  lion  and  Chromium,  and  of  Iron 
and  Molybdenum  ;  The  Preparation  and  Properties  of 
P.  Williams.     Comptes  Bend.  127,  [14],  483—484. 

Two  new  carbides,  3Ee3C,  2Cr3C2  and  Fe-jC,  Mo2C,  have 
been  prepared  in  the  electric   furnace.     Like  a  carbide  of 


iron  and  tungsten  similarly  prepared  (Comptes.  Rend.  127, 
[111,410;  see  previous  abstract),  they  may  be  considered'. 
as  compounds  of  iron  carbide,  Fe3C,  with  the  metallic  car- 
bides prepared  by  Moissan  in  the  electric  furnace.  The 
chromium  preparation  takes  its  plate  in  a  series  with  two 
compounds  isolated  by  Carnot  and  Goutal,  having  the 
composition,  3Fe3C,  Cr3C2,  and  Fe3( ',  3Cr3C2.  The  quantity 
of  carbide  obtained  is  approximately  inversely  proportional 
to  that  of  the  graphite  formed  at  the  same  time. — J.  A.  B. 

Nitric  Nitrogen  Produced  by  the  Pea.     J.  L.  Beeson'- 
J.  Amer.  Chem.  Soc.  20,  [10],  793—795. 

To  ascertain  whether  the  nitrifying  organisms  in  pea  roots 
produce  more  nitric  nitrogen  than  the  pea  requires,  and 
whether,  therefore,  the  pea  will  help  to  feed  another  crop, 
growing  among  it,  experimental  plots  were  plauted  as 
below,  and  the  nitrates  in  the  soil  determined  at  the  end  of 
■September.  A  blank  experiment  was  made  by  leaving  a 
plot  fallow,  but  treating  it  in  all  other  respects  like  the 
planted  plots.  The  following  are  the  results  ;  the  figures 
being  milligrams  of  nitric  nitrogen  in  1  kilo,  of  soil : — 

X. 

Fallow 10r 

Peas,  growing,  pods  nearly  grown 3*333" 

Peas,  growing,  pods  about  ripe 8*070 

Peas,  grown,  and  dead  two  or  three  weeks  .  10*510 

Corn  (hard)  and  peas  same  as  above 7*503 

Corn  (hard)  alone 0*340 

Cotton,  growing 0*423 

Sorghum,  growing 0*33'i 

These  results  indicate  that  the  peas  produce  more  nitric 
nitrogen  thau  they  require  ;  that  the  organism*  continue  to 
produce  it  after  the  pea  is  dead ;  and  that  the  corn  crop 
grown  along  with  the  peas  was  fed  by  the  nitric  nitrogen 
which  the  peas  produced.—  J.  T.  D. 

Arsenic,  Action  of  Sodammonium  on.     C.  Hugot.     Comptes* 
Rend.  1898,127,  [16],  553—555. 

By  acting  on  arsenic  with  sodammonium  or  by  liquefying 
ammonia  in  presence  of  sodium  and  arsenic,  the  author  has 
obtained  a  brick  red  compound  having  the  composition. 
Na;lAs,  NH3.  The  compound  is  slightly  soluble  in  liquid 
ammonia,  and  is  usually  contaminated  by  sodamide  produced 
by  its  own  decomposition. — J.  S. 

Bismuthous  Ocide.     L.  Vanino  and  F.  Treubert.     Ber.  31, 
[13],  2267—2272.     (See  this  Journal,  1898,  613.) 

In  reference  to  Schiff's  observation  that  the  supposed 
bismuthous  oxide  was  not  attacked  by  mercury,  the  authors 
find  that  a  very  6mall  quantity  of  oxide  or  metabydrate  of 
bismuth  is  sufficient  to  prevent  the  amalgamation  of  even 
freshly  precipitated  bismuth.  Attempts  to  reduce  the 
chloride  by  means  of  hypophosphorous  acid,  hy posalphurons 
acid,  and  formaldehyde  gave  only  grey  to  black  metallic 
bismuth.  In  faintly  alkaline  solutions  these  reducing  agents 
yield  the  metal  in  an  extremely  tine  state  of  division,  and 
the  precipitated  oxyehloride  is  coloured  blue  by  it.  The 
same  colour  was  similarly  obtained  with  salts  of  lead. 

— e.  w.  vr. 

Camphor,  Solubility  of.     C.  Istrati  and  A.  Zaharia. 
Comptes  Rend.  1898,127,  [IP],  557—559. 

The  authors  find  that  water  dissolves  camphor,  the  density 
of  a  saturated  solution  at  15  C.  being  1-00071,  whilst  the 
rotation  in  a  tube  2*2  cm.  long  is  [a„]  =  +0*4.  Camphor 
is  also  readily  soluble  in  hydrochloric  acid  at  0°  C,  100  c.c. 
of  the  solution  containing  40,276  grms.  of  camphor.  On 
warming  this  solution  with  the  hand,  a  solid  substance 
separates  out,  but  is  again  redissolved  on  cooling. — J.  S. 

Fenchone,  Terpenes,  and  Ethereal  Oils,  Study  of.    O.  Wal- 
lach.     Aunalen,  1898,  302,  [3],  371—387. 

Is  the  oxidation  by  potassium  permanganate  of  fenchene. 
obtained  from  the  same  rf-fenchone,  two  different  acids  are- 
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p  ,-,r,,,n    ill    I  •_.  nicltiu"  at    117  — 

I       I  encbone  docs  not  appear  to 

power  under  the  influence  of  reagent*,  and 

bt    redaction  ii  yields  a   -  hoi,  f-fenebylalcohol, 

melting  st  44    <  .     The  fenchylchloride  obtained  from  this 

of  phosphorus  pentachloride  vane-  in 

r,,la!.,  mean*  employed  to  separate 

lucl        0       a.i-  found  to  lie  betw 
_  1  .   i  .     Levorotatory  renchylcbloride,  by  tlie 

:,  ..f  quinoline  or  aniline,  is  converted  into  d'-fenchene, 
Dcbylaloobol yields /-f.ncb.ii. .     Bj  ning 

with  diluti  ilpbnric  acid.d-fenchene  i-  completely 

.  rted  into  f-fi  nchene.     Potassium  permanganati  readily 
oxiili-c-  rf-fencl  the  oxyfenchenic   acid,    i  .11   I 

(OH  .'".II.  ..f   melting-poinl    l    -      139     C,    « InUt   1- 
fenchi  iritli    more   difficulty   into  f-oxyfen- 

point  152  — 1  58   l  . 
In  order  !••  distinguish  between  tbe  derivatives  of  d-  and 

I  he   author   pro] -   to   affix   to  t  li-i  r  names 

l>       /     ihni  Ihi  fenchenes  above  mentioned  are  D-d-fcn- 
.  In  in-  and  />  i  <■  nchi  ne. 

I  r- 'in  /  renchom  .  bj  ■  timilai  series  or  reactions,  C-rf-oxy- 

feDcbenic  acid  ol  ntlSS       158    C.  was  obtained. 

racemic  mixture  of  U-l-  and  £-a,-oxyfenchenic  acids 

i  .     In  a  previous  papi  r  ,  Annalen, 

300.  DW-oryfenchenic  acid  in  acid 

solution  to  a  homologno  of  camphor,  fenchocamphorone, 

\.  i  .  W. 

I     taldthude  and  1'ihi/lii-   Aceto-acelate,  Action  oj  Mer- 
Vitratt  on.     K.   A.   Bofmann.     Ber.  31,   [13], 
2812—3218. 

the   action   of   acetylene  on   a  solution   of    mercuric 
i  the  mixture  of  acetaldehyde    and 
alcohi  ordinary  method   of  preparation 

.it  the  former,  with  a  solution  of  mercuric  tiitr.it.'  acidified 
witb  nitrii  ithor  has  prepared  a  white  crystalline 

snbstanci     <    H  •  N(  '  II.     It  crysl  m  aldehyde,  is 

i\  soluble  in   water,  and  in  :'  per  cent,  nitric 

i  m\  temperature,  is  d uposed  bj  -trie  . 

mi   wanning,  and   with   concentrated   Bulphuric   acid 

and  ferrous  sulphate  gives  the  nitric  acid  test,      Bj   the 

•■    hydrochloric   acid,   aldehyde   and 

mercuric  chloride  an    formed,   and  when  heated  with  an 

ildehyde 

vVhen  heated  with  ethylic  iodide  il  rield    b  reUov, 

■  ii  d,  C  Kg  I  .  which  is  insoluble  in  water,  potassium 

iodide  solution,  and  dilute  sulphuric  and  hydrochloric  acids, 

and     !  .  ipOSUTe    to    light       When 

<    II.-  mui  i-  warmed  with  dilute  caustic  soda  solution,  it 
ini  lin    mi  tall  i  mi  n  un  and  \  ields 
with  Ii:  Ii  Ber.  31,  1907;  thin  Journal, 
Bon  probably  contains (  ll:-  i  i  l,H,fur 
tcid,  and  i  at  bonk  acid,  give  white 
precipitati  -  "i   salts  of  the  type  i    ll.-  <  I  ,CO,H,  which  no 
-i    give   tbe    aldehyde    reactions,      When   these  pre- 
.ipitat..  arc  again  treated    wilfa   caustic  soda    thej    \ield 
•  it  '.      By    shaking    a    very   dilute 
if  mercuric  nitrati    acidified  »itli  nitrii  acid,  with 
-     .  »  bite  pro  Ipiti  l  i  [g, 

:incd.  which,  on  heating,  decomposei  with   production 
i  lout  anil  liberation  of  carbon.     It   is 
bol  water,  and  when  wanned  with  dilute  hydro- 
potassium   cyanide  solution,  •  'li\  lie 
ted       l  rom   it-   solution    in    dilute 
anhydride  precipitates  a 
yelln«i-!i  i 

Bj    'I.  •    .-,     o  ition 

III      M'll.iv,      , 

■  d 

l  loride  and  potassium 
bydn  lution,   with    acetaldehyde,   the 

autbo  I  awhile  powder,  which,  with   hydrochl 

■I-    I  ..I  uwinm 

-  behaved 
rhummel'a  compoaml  obtained  from  com- 
-  IS),  but  ■  Mr  cent 

less  ol  I     N     \V. 


I'lirhul  Racemism.     A.   LVadenborg  and  <",.   Doctor.     Bet. 
31,    [13],    1968-1-1971.      (See  also    this   Journal, 
1S9H,  fill.) 

Thf.  authors  sought  a  "  half-racemic  "  salt  of  racemic  acid. 
Quinine,  quinidine,  cinchoninc,  cinchonidine,  and  brucice 
separale  racemic  acid  into  d-  and  /-tartaric  acids.  Acid 
strychnine  raoemate  exhibits  a  feeble  lU-xtro-rotution. 
Neutral  strychnine  racemate  was  prepared  by  dissalving 
J  inols.  of  base  in  the  solution  of  1  tool,  of  racemic  acid. 
The  salt,  mi  decomposition  by  ammonia,  conversion  into 
-alt,  and  decomposition  by  sulphuretted  hydrogen, 
left  a  completely  inactive  acid.  The  properties  of  'his 
neutral  racemate  were  compared  with  those  of  the  </-  and 
/-tartrate-.  The  following  table  shows  the  salt  to  bean 
individual  compound  and  in  t  a  mixture:  — 

,.-  .  Soluliility  in 

Melting       of       100  parts  of  Water.  SpeciBi 

Point.    \'<  Gravity. 

''v'"""     II  in  i.   U20  C. 


Baceraate 

,/  Tartrate 

/-Tartrate 


as 

228 
•J  12 


Muls. 
6k 
7 
31 


S'SJ 

3-10 

■2-m 


2" 1.-,  1  •  u:.r, 
2-03  I'MsB 
1'70 


Additional  proofs  of  the  presence  of  a  nice-mate  are  as 
follow-  :  —  A  molecular  mixture  of  strychnine  d-  and  /- 
tartrates  melts  at  234  C.j  on  n-crystallisation  the  raceuiate 
is  obtained  melting  al  H-  C.  The  same  molecular  mixture 
combines  with  water  to  be  converted  into  the  naoemati 
The  transition  temperature  does  not  lie  between  —16  and 
i  C— A.  C.  W, 


flrtu  Soohs. 


Ill  i.  Ii  msi  III  -       TaBCHESBUCH,       ii  k        Mi  I',,  in  VI,-      l   Mi 

\   I  IIW1I.I  I    M.-lll    IV  I  I   .  AERTZTK,  TlillMKIi;  I   Ml 

ScHUUIANBBB.       Vim    III.    Kuwin    vox     KsM  \liCll,   O.   ii. 

Professor  der  Hygiene  an  der  Universitat   Kdnigaberg  i. 

I'r.     'J"    vermehrte   and    rerbesserte     xnfhige.     Julius 
Springer,    Berlin.      189  M.  4.     II.  Grevel  and 

Co.,  -i-'i.  King  Street.  Covenl  Garden,  London. 

Tin-  -mall  volume  for  the  pocket,  contains  260  pages  of 
subject-matter  and  7  pages  of  an  alphabetical  index.  Tbe 
following  snbjeetj  form  the  groundwork  of  its  con  struct  ion. 
and  indicate  the  chapters  iuto  which  the  work  is  divided. 
Am.  Kwtni  and  S.ui.  Witiii.  Hygienic  Conditions. 
Water  Supplies,  8sc.     Hyoisjxi  of  Hi  uvdivos  and  Dwxu.- 

i-.i.s    generally.      !•' illations.      Details   of  liuil'liiij,'   itself. 

Si  ri-i  v    of    LlORT    to     Rooms.      Vl  X I  1 1  \Tln\.      Hi 

Bi  mi iv m  of  I  v  i  i  i  *  :n"i  Ri  n  -i .  Sec,  iii  connection  with 
Hygiene.      Schools     and     Sciioolhoubbs,       SosprrALa. 

AvOIDANOI       of      Inih  mil's      DlSKAKKS.       Di-im: 

Disinfectants    and    Disinfecting    Apparatus.     Disinfecting, 

Institutes  for. 

A\    IsTilei'i  i  iliiv     To     un     UCTBNOB     \ -s i>     I'mriiii      ..i 
i;i   illliini       flliMirvl       AXALTBIS     ClNOROAHIO).      By 

t  ihi-mw    Jonbb,    senior    Demonstrator    of    1'ructical 
i  hemistr]  at  the  I!  lyal  Oollege  of  Science,  London,  be. 

Mactnillan    and    Co.,     Ltd,     London.        I'-'.'S.       Price    '•«. 

I  he  Macmillan  Company,  New  fork, 

Tin  aim  of  the  book,  as  stated  by  the  author,  is  ■■  to  guide 

lent     towards    the  altai lit    of    Systematic  work  in 

Lis  qualitative  analysis— to  help  him  to  learn  a  -ninnl 
method,  rather  than  to  till  his  mind  with  innumerable 
isolated  reactions."  The  work  is  of  small  Bvo  -i/e,  an  1 
contains  209  pages  of  subject-mattci  and  an  alphabetical 
index.  It  contains  a  few  illustrations  ,.t  apparatus.  The 
matter  is  classified  as  follows  . — Apparatus.  Hi  vision 
of  Basic  i or  Metallic)  Radicals  into  Groups.  Thi 
Radicals  of  Group  5.  Basic  Radicals  of  Group  4,  Basic 
Rsdioals  of  Group  3,  S  otion  B.  UaaioBadirals  of  GroapS, 
Section  A.  Basic  Radicals  of  Group  2.  First  Section. 
ne  Memli.  I   Section.     The 

\eid    Radicals.      tCxamination    of  (iroup   3a   Precipitate 
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when  it  contains  Phosphates  (Group  3c).  Comparative 
remarks  on  the  Acids.  Method  of  Analysis.  Example 
Analysis.  Insoluble  Substances  or  Residues.  Metals  and 
Alloys.  Proposed  Substance  in  a  Solution.  Heagents. 
Atomic  Weights. 

Chemistry  in  Daily  Life.  Popular  Lectures  by  Dr. 
Lassar-Cohn.  Professor  in  the  University  of  Konigsberg, 
&c.  Translated  by  M.  M.  Pattisos  Mi  ir.M.A.  Second 
Edition,  revised  and  augmented.  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden,  London,  W.C.  1899. 
Price  5s. 

In  this  volume,  of  small  8vo  size,  are  contained  the  subject- 
matter  of  12  lectures  delivered  by  Prof.  Lassar-Cohn.  The 
ciatter  fills  328  pages  of  the  volume,  and  there  are  eight 
pa<;es  devoted  to  an  alphabetical  index. 

The  leading  subjects  of  the  12  lectures,  which  are  stated 
in  the  preface  to  have  "  caused  quite  a  sensation  in  German 
-circles,"  are  as  follows  : — 

Lecture  I.  BreathiDg.  Physics  and  Chemistry.  Air, 
&c.,  Combustion.     Matches,  Yellow  and  Red  Phosphorus. 

II.  Nature  of  Flame.  Candles.  Fats.  Oils.  Petroleum, 
&c.     Cooking   by    Gas.      Incandescent    Gas    Lights,    &c. 

III.  Food  of  Plants.  Manuring.  Artificial  Manures,  &c. 
Food  of  Men  and  Animals.  Digestion,  &c.  IV.  Mixed 
Diet.  Butter.  Margarine.  Starch.  CookiDg.  Sugar. 
Saccharine.  V.  Quantity  of  Food  to  Eat,  &c.  Fermenta- 
tion. Wines,  &c.  VI.  Wine  Vinegar.  Wood  Vinegar. 
Gunpowder  and  Explosives.  Textile  Materials.  VII. 
Tanning.  Leather.  Bleaching.  Bleaching  Powder.  Coal- 
Tar  Dyestuffs,  &c.  VIII.  Oil  Painting.  Drying  and  Non- 
drying  Oils.     Inks.     Paper  and  its  Manufacture.     Patents. 

IX  Potash.  Soda  (Leblanc).  Acids.  Ammonia-soda 
Process,  &c.  Soaps.  Hard  and  Soft  Waters,  &c.  X. 
Glass.     Clay.     Bricks,   Mortars,    &c.     Photography.     The 

X  Rays.  XI.  Noble  and  Base  Metals.  Ores.  Relations 
of  Value  between  Gold  and  Silver.  Bimetallism,  &e. 
Gas  Furnaces,  &c.  XII.  Alloys.  Alkaloids,  Chloral, 
Ether.     Chloroform.     Iodoform.     Carbolic  Acid,  &c,  &c. 

A  History  of  Chemistry  from  Earliest  Times  to  the 
Present  Day.  Being  also  an  Introduction  to  the  Study 
of  the  Science.  By  Ernst  von  Meyer,  Ph.D.,  Pro- 
fessor of  Chemistry  in  the  Technical  High  School, 
Dresden.  Translated,  with  the  Author's  sanction,  by 
George  McGowan,  Ph.D.  Second  English  Edition. 
Translated  from  the  Second  German  Edition,  with 
numerous  Additions  and  Alterations.  Macmillan  and 
Co.,  Ltd.,  London.  1898.  Price  15s.  The  Macmillan 
Company,  New  York. 

Octavo  volume  containing  prefaces,  table  of  contents,  list 
of  abbreviations  of  names  of  journals  referred  to,  list  of 
errata,  introduction,  and  subject-matter,  filling  594  pages. 
The  work  concludes  with  copious  indexes  of  authors  and 
subject-matter.  As  historic  literature  the  matter  is  classified 
as  follows : — I.  From  Earliest  Times  to  Birth  of 
Alchemy.  II.  The  Ace  of  Alchemy.  General  History. 
Special  History.  III.  History  of  the Iatro-Chemical  Period. 
iV.  History  of  Period  of  Phlogiston  Theory,  Boyle  to 
Lavoisier.  V.  History  of  Most  Recent  Periods  (from 
Time  of  Lavoisier  up  to  now).  Lavoisier,  Dalton,  Ber- 
zelius,  Gay-Lussac,  Liebig,  Wohler  and  Dumas,  Graham, 
Kolbe  and  Fraukland,  Kekule,  Hofmann,  Perkiu,  Baeyer, 
Ladenburg,  Fittig  and  V.  Meyer,  Newlands,  L.  Meyer,  and 
Mendeleeff.  VI.  Special  History  of  Various  Branches  of 
Chemistry,  from  Lavoisier  to  the  Present  Day. 


Crane  ftrport* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Belgium. 

Reduction  of  Duty  on  Alcohol  used  in  Manufactures. 

A   Royal  decree,  published   in  the  Moniteur    Beige    of 

the   26th   October,   extends    the    relief   from    excise    duty 


granted  to  alcohols  utilised  in  the  manufacture  of  fulminate 
of  mercury,  in  the  preparation  of  pharmaceutical  products, 
and  in  the  manufacture  of  imitation  leathers,  from  64  francs 
to  90  francs  per  hectolitre  of  alcohol. 

Netherlands. 

Tariff  Modifications. 

A  Royal  decree,  dated  7th  October  last,  grants  exemption 
from  taxation  for  vinegar  and  ligneous  acid  on  behalf  of 
lucifer  match  manufactories,  on  the  basis  of  the  regulations 
enacted  by  the  Koyal  decree  of  12th  July  1847,  and  by  the 
Royal  decree  of  the  26th  November  1876,  and  under  such 
further  precautions  against  abuse  as  shall  be  considered 
necessary  by  the  Minuter  of  Finance. 

Norway. 
Calcium  Carbide. 
Carbide  of  calcium,  which  is  not  specially  mentioned  and 
which  it  was  intended  to  treat  as  indefinite  goods,  duty 
15  per  cent,  ad  ra/orem,  it  is  now  proposed  to  make  duty 
free — on  the  grounds  that  as  Norway  will  probably  produce 
large  quantities  of  this  particular  article,  it  will  be  possible 
to  export  large  quantities  of  it.  It  would  therefore  be 
injurious  to  Norway  if  other  countries  were  to  impose  a 
d'lty  upon  this  product. 

Russia. 

Tariff  Classification. 

The  Russian  Customs  Department  notifies,  under  Circular 
dated  the  19th  September  (1st  October)  1898,  Sub.  No. 
19,690,  the  following  classification  of  goods  : — 

Solution  of  coal  tar  used  for  coating  iron  for  the  purpose 
of  protecting  the  latter  from  rust,  and  usually  known  under 
the  name  of  "  Siderosten,"  to  be  cleared  under  section  112 
of  the  tariff,  duty  roubles  1-50  copecks  gold,  per  poud, 
as  a  chemical  product  not  specially  named. 

Spain. 

Import  Duty  on   Vanilla. 

A  Royal  order  has  been  published  stating  that  crystallised 
vanilla  (vainilina  crista! izada),  a  product  used  in  perfumery 
and  confectionery,  will  in  future  be  assessed  for  import 
duties  under  No.  318  of  the  Custom-house  tariff. 

Switzerland. 
Tariff'  Classifications. 

Powders  for  washing  purposes  and  other  similar  products 
will  pay  1-25  frs.  or  2-50  frs.  per  quintal,  according  to  the 
method  of  packing,  on  condition  that  they  do  not  contain 
more  than  15  per  cent,  of  pure  soap. 

The  same  products  containing  more  than  15  per  cent,  of 
soap,  as  well  as  all  those  known  in  trade  as  soap  powders, 
extracts  of  soap,  &o  ,  will  pay  duty  as  soap,  according  to 
the  method  of  packing — i.e.,  5  frs.  or  40  frs.,  whatever  be 
their  relation  to  pure  soap. 

This  decision  will  enter  into  force  the  1st  January,  1S99. 

United  .States. 
Customs  Decisions. 

The  following  decisions  relating  to  the  classification  of 
articles  in  the  Customs  tariff  have  recently  been  given  by 
the  authorities  : — 

Sulphur,  ground,  in  sacks,  is  exempt  from  duty  under 
paragraph  674,  Act  of  1897,  as  sulphur  not  otherwise 
provided  for;  and  sulphur  in  barrels  free  of  duty  under  the 
same  paragraph  as  crude  sulphur. 

Fancy  soap  in  the  form  of  artificial  fruit  is  assessed  for 
duty  as  soap  at  15  c.  per  lb. 

Crude  carbolic  acid  is  entitled  to  free  entry,  and  also 
creosote  oil. 

Pulsatilla,  used  in  making  homoeopathic  medicines  is 
assessed  for  duty  at  60  c.  per  lb.  and  45  per  cent,  ad  val.' 

Calamus-root,  orris,  gentian,  cotchicum,  and  rhubarb,  on 
appeal,  have  been  declared  exempt  from  duty  as  non-edible 
drugs. 
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Duty  on  Cerium  Ore. 

In  Um  mattes  ..i  ■  protest  from  Cb  duty  letted 

■■ ,  ili.  Board  of  General  Appraisers  bai  decided 

a.  follows  —  "The  appraiaer  reporU  thai  the  merchandise 

ntion   >>  ctritc.  which    i»  an   ore  or  earth  found   in 

SwesV  i..  and  e  ml  tini  a  mixture  of  the  silicate-  and  oxides 

m.and  lanthanum,  together  with  traces 

1  imparities.    Cerimn  u  provided  for  in 

paragraph  51  "»  ore  '"  nowhere  prOTided  for,  and 

Ungly  returned  for  duty  tmder  the  provision 

i  or  unmannfactured  articles  not  other 

1  thai  the  article  is  the  raa  material  for 
the  manufacture  of  cerium,  and  that  it  is  entitled  to  free 
admission  under  paragraph  518  aa  cerium,  or  under  para- 
graph 6H 

••  We    Bud   upon   the   testimony,   the   sample,    and   the 
appraiser's  report,  that  the  merchandise  is  a  crude  mineral 

mM_v  provided  for,  and  a tta  i"  the  claim  th.it  il 

I  mpt  from  duty  under  paragraph  C14  " 

(    l  STOHJ   Takii  i     "l    J  m  in. 

Tie-  following  i-  •'  wstoreai  rate*  of 

import  dutie  i          Jnnuarj  1st,  1899,  which 

tor  in  tin-  li - 1   of  -pecilic  duties,  which  is 
below  : — 


General  *a  Valorem  Tariff. 


T.nfT 


I 


T 
14 


tl 


Classification  ot  Articles. 


I  1      I  ■    .     MIM-.  "     ' 

to  per  cent. 

ii  snd  philosophies]  Instruments  .  .. 

•  .  Ill: 




[I 


"I  

I  

i, mi  ponder 

*  1 1 1  l  lodissr 

107        '  lie 

Must II  pere.  lit. 

Ill  

M'Tnt.- I"  per  lent. 

II"  

Ill     '  IJ  illBte 



dicincs,  ami  chemicals 


Oaoi  p  V.— D  h.  *.!iD 

I'lIM-. 


1 

140        . 

IH         I 
It* 


■  ii  ii  in,  liquid IIS  per  cent. 

1"  pel 

up  . 


El? 


?M 


its, and  paints,. 

i  • 
\  

i  




line 




Gaot  i  \i     i'. i  is  mi  -  . 

Ink.     printing,     writing,      snd      lithe 

arapl 


10  |  .  r 


15  pi 


Rsteot  Duty. 


(  i  -msiB  Tariff  of  Jakax — cont. 


Gporr  XVI.— Miscellaneous. 

isbestos 

Illusion.'     irclatin      and      similar 
i>[  mves. 

(•Crude 

Caoutchouc  -j  Sheet 

'  Manufactured 

Clialk  snd  whiting 

In.  works 

(in  nc  'Hull 

I.ard.  tallow,  and  pfrease 

Leather  nianutacnires 

Hatches 

slain  and  earthenware 

Shoe-blacking 

Toilet  srtlclesand  perfumery 

All  other  articles,  manufactured, 
enumerated. 


In  par  cent, 
lo  percent, 

I  pat  cent. 
io  percent, 

20  per 

;» i»-r  cent. 
30  per  cent. 
15  per  cent.. 
in  per  icnt. 
10  par  cent. 


so  percent, 
•j  i  per  cent. 


Uttty-free  Articles. 
Bone  ash,  guano,  tea  lead. 

Prohibited  Artidet. 

Adulterated  drugs,  chemicals,  medicines,  foods,  and 
beverages    considered    injurious    l>y    laws,  ordinances,    anil 

regulations. 

Article-  considered  dangerous  to  public  health  or  to 
plants  and  animals. 

Articles  violating  laws  of  the  Empire  respecting  patents. 
designs,  trade  marks,  and  copyright. 

I  ip:mu,  except  imported  by  Government. 

List  ofSpeci_fi<  M/ 
The  Board  of  Trade  have  received  a  statement  Knowing 
the  specific  equivalents  which  have  been  fixed  by  the 
Japanese  Govemmenl  for  a  number  of  the  "*1  valorem  rates 
of  import  duly  given  in  the  General  Tariff.  These  specific 
equivalents  are  given  in  the  hst  below,  and  such  articles  as 
a-   are    not    mentioned   in  the   list   will  be    charged  the 

ml  valorem  rules.      It  should  he  understood  that  ti 
marked    (*)    below,    and     printed    in    Halite,    will    remain 
entitled,  on  their  importation   into  Japan  from  the  I'nited 
Kingdom,   to  the   application  of  the  conventional  rates   «f 
duty  under  the  various  treaties. 

Articles  of  Import  mi  which  Specific  Duties  trill  lie  Levied. 


No.  in  the 

Statutory 

Tariff. 


Specific 
Duty. 


as 

7il 

• 

77 
7s 

7'.' 

Ml 
M 

n 

i 

M 

m 

i« H 

IM 
UM 


Snl i  (sea  or  rock)  : 

.i.  Orud I'.r  100 kin 

b.  Banned 

I'M  ..-    1   ill  HI)   LIS,   1M'    Ml.I'lCINBS. 

AcmI.  boracic Per  100 kin 

'  bo]  c    ■  i  jsinlsi...  Per  kin 

Aci'l,  eotieylie ,. 

Aonl.  tartaric 

Alcohol 

Alum Per  101  km 

BijtiHiith  tulimtrate Per  kin 

Borax Per  loo  kin 

Camphor Per  km 

r  -  innamon  bark  . .  Per  too  km 

Gamin,  or  otnnamon  cil  ... .  Per  km 

Cinchona  Kirk l"er  100  km 

i  ii. -  i  muriate  or  Mil-  Per  kin 
phaU 

„ 

Cocaine  hydrochloride 

i  'inch  and  gambler Per  Iimi  kin 

lilycerm Per  km 

Gum  arshie Per  Inn  kin 

(nun  benaoln 

piiini  olibanum 

Hops Per  km 

[odotonn 

nihil Per  100  km 

Load,  acetate  ur  suinir  of  ..  ,, 


Yen. 


,.     MSi 

I'tTl 


"-1.-.7 
11117:1 

1.'  r.is 
0'tOO 

i-ik 

icr.K 
O'M 
I  '  7.(2 
0'20l» 

0  m 

1  '.1117 

1  ■  I  1  1 
O'OOO 

11    I'.-.s 

n-  511 

fasa 
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Customs  Tariff  of  Japan — cont. 


No.  in  the 

Statutory 

Tariff. 


108 

•112 
118 
1H 

•llf 

llit 
*122 
123 
126 
127 
128 
129 
130 
136 
131 
133 
134 


139 

141 

141 

145 

•147 

150 

•152 

•154 

15S 

159 

162 

163 

165 


•167 


185 


192 
•196 


203 
203 
206 


208 
208 
209 
211 
213 


214 

214 
•232 

233 
'235 

236 
•247 


250 
251 
•255 
•256 

257 
264 


•272 
274 
275 

276 
277 

278 


279 


Specific 
Duty. 


Drugs, Chemicals,  a nd  Medicines— cont 

Morphine,  hydrochlorate  or  Per  kin 

sulphate. 

Phosphorus,  amorphous...  ,, 

Phosphorus,  yellow Per  100  kin 

PotHssium  bromide Per  kin 

Potassium  chlorate Per  100  kin 

Rosin „ 

Saltpetre „ 

Santonine Per  kin 

Shellac 

Soda  ash Per  100  kin 

Soda  bicarbonate ., 

Soda,  caustic „ 

Soda  crystals „ 

Nitrate  of  soda „ 

Soda,  salicylate Per  kin 

Sticklac Per  100  kin 

Vaseline „ 

Dyes,  Colours,  and  Paints. 

Blue,     mineral      (dry      of  Per  100  kin 
liquid). 

Cobalt,  oxide  of „ 

Galls  of  all  kinds „ 

Gamboge „ 

Indigo,  dry „ 

Lead  (all  colours) „ 

Logwood,  extract  of „ 

Paint  in  oil „ 

Turmeric „ 

Ultramarine „ 

Verdigris „ 

Vermilion Per  kin 

White  zinc Per  100  kin 

Glass  and  Glass  Manufactures. 

Glass,  window,  uncoloured  Per  100  sq.  ft. 
or  unstained. 


Horns,  Ivory,  Skins,  Hair,  Shells,  &c. 

Hides  or  skins,  bull,  ox,  cow,  Per  100  kin 

and    buffalo   (raw,  dried, 

salted,    or    pickled,    and 

undressed). 

Ivory  or  tusks,  elephant . . .  Per  kin 

Leather,  sole Per  100  kin. 

Metals  and  Metal  Manufactures. 

Brass: — 

Bar  and  rod Per  100  kin 

Plate  and  sheet „ 

Old  (only  fit  for  re-manu-  „ 
featuring). 
Copper : — 

Bar  and  rod „ 

Plate  and  sneet „ 

Nails »  „. 

AVire „ 

Old  (only  fit  for  re-manu-  „ 
factoring) . 
German  silver : — 

Plate  and  sheet >. 

"Wire „ 

Lead,  pig,  ingot,  and  slab  .  „ 

Lead ..  „ 

Mereu  ry ,» 

Nickel n 

Tin,  pig  and  slab „ 

Yellow     metal    or     Muntz.- 
metal : — 

Sheet  and  plate -  „ 

Rod  and  bar ,„ 

Zinc,  block, pig.  and  slab  . .  „ 

Zinc,  sheet lr 

Zinc,  old  sheet » 

Bronze  powder „ 

On.,  Pats,  and  Waxes. 

Candles,  all  kinds  of Per  100  kin 

Oil,  beans  and  peas . .  „ 

Oil,  cri>tcir   (in  tins,  casks,  „ 

and  jars). 

OH,  cocoa-nut -.  „ 

Oil,  grou.id-nut „ 

Oil,  kerosene  :— 

a.  In  tins Per  gallon 

6.  In  casks ,, 

Oil,   linseed    (in   tins    and.  Per  100  kin 

casks). 


Yell. 
4-013 

0-165 
12-353 
0-093 
2-321 
0-298 
0-980 
0-380 
0-055 
0-351 
0-457 
0-454 
q-227 

0-171 
0-142 
1-870 
1-642 


6-690 

34-628 
1715 
6-802 

12-95S 
1-070 
2-397 
1-304 
0-3S4 
174P 
2-297 
0-12(1 
1-230 


0-4O0 


0-962 


0-298 
7-4H 


3-070 
S"086 

0-915 


S-464 
8-488 
U-956 
7-496 
0-799 


6-020 
C,-2.-,7 
0-368 
0-753 
5-689 
3-529 
1-992 


2-871 
2-586 
0-451 
1-303 
0-297 
11-269 


3-522 
0-747 

1-060 

1-181 
1-122 

0-016 
0010 
1-724 


Customs  Tariff  of  Japan — cont. 


No.  in  the 

Statutorv 

Tariff. 


Specific 
Duty. 


280 
283 


•285 


299 

•30D 


301 
302 
370 


385 


418 
•419 
423 
424 
•430 
443 
445 

446 
455 

464 
464 
465 
467 
471 
472 
475 
•478 


Oil,  Fats,  and  Wines— cont. 

Oil,  olive  (in  tins  and  casks)  Per  100  kin 

Spirit  of  turpentine  (in  tins  Per  gallon 

or  casks). 

Wax,  paraffin Per  100  kin 

Paper. 

Paper,  printing Per  100  kin 


Sugars. 

Sugar  (up  to  No.  11  standard    Per  100  kin 
of    colour    indicated    in 
Dutch  specimen  colours). 
Sugar,  refined: — 
•a.  {From  Xo.  15  to  No.  „ 

20  as   indicated   in 
Dutch        specimen 
colours), 
'b.  {Upwards  of  Xo.  20  „ 

standard  colour  as 
indicated  in  Dutch 
specimen  colours). 

Sugar,  rock  candy „ 

Molasses „ 

Leather   cloths    (for  furni-     Per  sq.  yd. 

ture,  Ac). 
Oil-cloths     and      linoleum  „ 

cloths  (for  floors). 

Beer. 

Beer.  ales,  porter,  and  stout :  Per  12  bottles 

In  liottles  containingnot 

more  than  half  a  litre. 
Beer,  ale,  porter,  and  stout :  „ 

In  bottles  containing  not 

more  than  one  litre. 


Miscellaneous. 

Celluloid  (in  sheet  or  rod)..  Per  kin 

Portia  nd  Cement Per  100  kin 

Coal Per  ton 

Coke 

Dynamite Per  kill 

Glue  (common) Per  100  kin 

Gunpowder         (smokeloss  „ 
powder  excepted). 

Gypsum „ 

Malt 

Pitch 

Wood  tar „ 

Plaster  of  Paris „ 

Plumbago,  or  black  lead ...  „ 

Pulp  (for  making  paper)  ..  „ 

Putty 

Sandal  wood „ 

Soap  {for  washing) „ 


Yen. 
2-929 
0-076 


1-757 


0-204 


2-21S 
0-157 
0  043 

0-071 


0-33S 
0-515 


0-196 
0-089 
0-879 
0-789 

o-ioo 

0972 

2-617 

0-055 
0-541 
0-187 
0-322 
0-174 
0-7311 
0-297 
0-234 
1-431 
1-085- 


Note.— The  word  "  kin  "  in  the  above  table  means  the  Japanese 
weight.  The  words  "  yard,  foot,  and  inch  "  are  English  measures. 
TIid  words  "  pounds  and  tons  "  are  English  weights  in  avoirdupois. 
The  word  '*  gallon  "  is  American  standard  gallon.  The  word  "  litre  " 
is  French  measure. 

LEGAL  DECISIONS. 

High  Court  of  Justice,  Queen's  Bench  Division. 
Before  the  Lord  Chief  Justice  of  England  and 
Mr.  Justice  Wills.  Kiver  Kibble  Committee  r. 
Halliwell — Same  v.  Shorrocks. 

Chem.  Trade  J.,  Nov.  5,  1898,  292. 

These  were  two  appeals  from  the  decision  of  a  county 
court  judge  on  two  river  pollution  cases.  The  two  appeals 
were  heard  together. 

Mr.  Cripps,  Q.C.,  and  Mr.  F.  Mellor  appeared  for  the 
appellants,  the  Ribble  Joint  Committee  -,  Mr.  Danckwerts 
appeared  for  the  respondent  Halliwell ;  and  Mr.  Bradbury  for 
the  respondent  Shorrocks. 

The  court  upheld  the  decision  of  the  county  court 
judge. 

The  Lord  Chief  Justice,  in  giving  judgment,  said  that  the 
case  was  important  because,  on  the  one  hand  it  was  impor- 
tant to  prevent  pollution  of  rivers,  and  on  the  other  hand, 
it  would  be  very  important  to  the  manufacturers  if  a  certain* 
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wen-  taken.     There  were  two  question*. 

t.  whether  there  was  Mich  evidence  as  to  make  ii  Ihe 

lit  judge  to  find  that   an  often 

ommitted  under  -  dim.  ■_'.     Secondly,  what  was  the 

lion  17  ?    The  scope  of  the  Act  was  to  pi 

pollution  ot  ited   the  offence.    The 

only  word*  therein  applicable  to  thi  respondent   in  the  case 

vert,  pen  putrid  matter  "  to  fall  into  Ihe  river. 

be  both  putrid  and  solid,  and  that  at  the 

,;„,,.    ,■  rii.r.     If   th  ■   matter    were    nut    both 

potrid  and  solid,  the  offence  charged  wonld  not   have  been 

,  ommitted.    Section  20  defined  solid  matter,  section  6  di  all 

with  liquid  matter.     HU   Lordship  then  went  through  the 

nd  | ted  onl  thai   the  respondent  did  not  add  any 

itter  to  the  water  inthe  reservoir,  bnt  merely  retained 
ler  as  it  came  to  him.     The  definition  in  the  Act,  of 
•.olid  matter,  excluded   "particles  in  suspension  in  water." 
r  cent,  of  the  effluent  at  the  time  it  san 
-water,   and   only   2   4    per  cent,  solid.     Could 
i  solid  matter:'     No  one  could  say  so.     It  did 
reforo,  come  within  the  material  words  of  the 
It   wo-  largely  a  question  of  fact,   and  the  county  court 
judge  had  le'ld  that  it  was  not  solid  matter.     The   coilrl 
eould  not  say  that  he  was  wrong.    On  the  second  question 
lie   wa~   ol   opinion    that,    even  if  solid  putrid   matter   were 
being  put  in(  c  by    the   respondents,   under  the 
.n  1  7  of  the  Act  protected  him.      He  had 
the  water  and  could  only  nse  it  a- 
to   him  with    the   pollution   from  above.      It  was  a 
lence    thai    the    water    should     ' 
pniresi  bl  to  impound  the  water,  and 
lion  held  him  harmless  from  the  necessary  conse- 
quence! of  the  rca ihle  exercise  of  that  right, 

Mr.  Justice  Wills  concurred,  pointing  out  that  the  right 
in  the  riparian  owner  to  impound  the  water  implied  the 
right  to  return  the  water  to  the  river  when  he  had  done 
with  it. 

Leave  tO  appeal  was  )>iveli. 

A    I'uiMin  Mum  im    M.i    i  Si. i  kit   Mi MB. 

Chun,  and  VruggUl,  Oct.  29,  1808,  694. 

IK    Berlin  Supreme  I  ourl  gave  an  importanl  jud 

•  .in  r    IT ierning  Dr.   Robert's  "  Hosmogallol." 

The  maker,  Merck,  ol   Darmstadt,  and  Mr.  Sandbag 

I    ..I    having  praised   ibis   preparation    in 
thfl     DTI  filiations     as     to     seent 

remedies  i  ( itltt imatiitt / .      The   CoutI   of  Aldermen   fined 
the  del.  niliints,  l. ut  the  Correctional  Tribunal  reversed  this 
on  on  the   ground   that  the   preparation  was   not   a 
remedy,  the   process  of  manufacture   having   been 
patented  b]  ihe  Mat.    Attorney 

ngauisi  this  decision,  bul  the  Supi  tme  Court  dismissed  the 
appeal,  declaring  that  a  medicine  which   is  patented  is  no 


'./   \  11;  1/.  TRADE  NOTES. 

III!       I  >|s|   IH  |.|;|      l,|       M||    A      1.1     (     llllltl.. 

liny    I         .1      \         !-■•-.    :!.,. 

Din  ctor  ol   the  <  leoli 
■sum.;   for   India  ... mains  an   interesting  account  of  Mr, 
T     H      I  •     explorations    in    Coorg    (Indian 

I 

lh.                                               i  I.,  ingsl    lb.     niiiiiT 

carafa    -■  in  b   for  mica 

with  iic  ...       . .  u  ah.. v..  the 

average  market  *isi  i.  .■  I.,  largest  were 

round  on  Rlk  Bill,  when  ..,   of  the  vein  is  imme- 
ttiatelj  banaath  the  soil,  the 

■raping,  and  measuring  si 0  ins.  In  width.     All  the 

od   colour,  and    -lev, 

'In     value     o I     ..in.     ig   re 1 1    In     th* 

Ferruginous   inclusions  between    thi    i 

i  I  in-  extern  i  t  ilepri 

•    i. suiting  from  now   beinr 

lained  in  London. 


It  seems  extremely  unlikely  that  the  best  veins  should 
have  been  struck  first  in  such  a  completely  soil-covered 
area,  but  there  is  sufficient  evidence  that  the  mica-bearing 
pegmatites  extend  over  a  wide  area,  and,  if  worked  with 
discretion,  should  be  a  source  of  considerable  profit. 

Taiitui  Cuv-i  m.s  ix  Italy. 
Ch.  of  Commerce  J.,  Oct.  1898,  218. 

The  manufacture  of  tartar  crystals,  a  secondary  industry 
in  Calabria,  but  intimately  associated  with  the  wine-growing 
industry,  and,  for  that  reason,  formerly  flourishing  in  the 
district,  lias  of  lad  years  fallen  off  and  is  now  almost 
abandoned.  In  1878  there  »i re  in  Calabria  not  less  than 
28  factories  producing  bltartrate  of  potash,  and  nine  in  the 
town  of  lleggio  alone  ;  now  only  one  or  two  remain  working 
and  without  hopes  for  the  future.  Their  output  is.  however. 
more  in  demand  than  ever,  and  traders  slate  that  it  is 
capable  of  successful  and  fruitful  exportation,  even  to 
Australia,  but  instead  of  reducing  the  tartar  to  ••  brown  or 
white  salt,"  it  can  be  sold  in  original  cakes  at,  consequently, 
very  cheap  price-. 

Tl  nsis    FOB    t   nil  i  l;    SMI  LTING. 
Eng.  and  Mining  ./.,  Oct.  22,  1898,  481. 

It  is  stated  that  the  English  smelter-,  altera  conference, 
have  agreed  to  modify  slill  further  their  standard  terms  for 
treating  copper  furnace  material.  They  will  abandon  the 
"miner's  ton"  of  2,:i.J2  lb.  and  the  draft.  While  they 
-till  retain  the  returning  charge  on  silver,  they  have  reduced 
this  Ci/.  to  2s.  per  unit  of  copper,  and  have  agreed  to  buy 
at  a  price  per  unit  of  copper  by  aesaj  . 

These  changes  arc  a  matter  of  interest  to  the  copper 
trade;  they  will  greatly  simplify  Knglish  invoices  and  will 
bring  English  terms  of  sale  much  nearer  to  the  American. 
The  reason  is  doubtless  the  increasing  difficulty  found  by 
the  English  smelters  in  obtaining  supplies  of  material. 

(iKItMAX    TllAUK    Willi    Sin    III     AllllCA. 

(him.  and  Druyijisl.  \or.  5,  1898,  7:i7. 

The  official  statistics  given  below  relate  to  South  African 
import-  from  Hamburg  (the  chief  German  port),  during 
1887,  of  articles  allied  to  the  drug  trade: — 


Drum.  1  In  lllieals,  Ao. 

Cape  i 

anil  Natal. 

Transvaal. 

Ii  tons 
34      .. 

ss           .. 

S3      „ 

7      „ 

MM  lb 

1  ton 

.*.  tens 

e 
tm 

i-...;.' i 

'J.I  Mill 

37S 

iei 

Jill 
lui 

Tons. 

TsJ 

11 

:) 

7 

I 

Uyanid                    im ... 
Droits     and     chemicals 

Ksacncos  ami  extracts. . . 

B£6 

SSJM8 

711 

Quinine    and    suits   of 
quinine. 

It  should  be  DOted  thai  the  figures  refer  only  to  Germany  '« 
direct  over-sea  trade  with  South  Africa  in  German  bottoms, 
Hamburg,  DO  shipments  of  any  consequence  being  made 
to  that  country  from  oilier  German  ports.  The  German 
imports  from  t  ape  ( Soloni  and  Natal  include  aloes,  4U  ton-. 
valued  at  771'./.,  and  medicinal  leaves  and  flower-,  valued  at 
171/. 

SlUKl     IM     I'll   ll\   MILS     IN'    1IIK     IlvwAIIVN     IsI.ANDS. 

I 'In  m.  Tniil,  ./.,  .V,.e.  5,  1898,  288. 
The  -iigat  industry  of  the  islands  prospered  during  the 
year  1897,  all  the  plantations  paving  large  dividends 
Although  the  financial  success  of  the  sugar  business  i- 
largcly  due  to  the  treaty  of  reciprocity  with  the  United 
states,  there  can  1...  no  doubt  that  a  considerable  measure 

of  it  is  also  due  p.  the    intelligent  Systems  which   have  been 
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adopted  by  the  planting  community,  and  to  the  introduction 
of  improved  methods  of  agriculture  anil  manufacture.  A 
few  years  ago  the  sugar  planters  of  the  islands  formed 
themselves  into  an  association,  and  established  a  laboratory 
and  experimental  station,  from  which  much  benefit  has 
been  derived.  The  director  of  this  association  makes 
periodical  visits  to  the  plantations,  and  prescribes  such 
fertilisers  as  may  be  required,  after  a  careful  analysis  of  the 
soil  has  been  made  by  the  chemist  of  the  association.  The 
analyses  of  all  fertilisers  used  by  the  planters  have  to  he 
guaranteed  by  the  manufacturers,  and  on  their  delivery  they 
are  sampled  and  analysed  at  the  association  laboratory  at 
the  expense  of  the  manufacturers,  who  are  not  paid  until 
their  goods  pass  the  tests  made  for  the  buyers.  In  this 
way  fraud  and  careless  manufacture  are  checked,  and  the 
planters  are  protected.  At  the  experimental  station  of  the 
association,  sugar  cane  of  different  varieties  is  grown  and 
tested,  and  various  experiments  of  value  are  continually 
being  made  in  fertilisers,  irrigation,  and  other  matters  con- 
nected with  the  successful  raising  of  sugar  cane. 

The  favourable  weather  of  1896,  and  the  unusually  large 
area  of  cane  harvested,  brought  the  1896-97  crop  to  the 
highest  point  yet  reached,  namely,  251,126  tons  of  "2,0001b. 
The  1897-98  crop  will  probably  be  under  this,  owing  to  the 
exceedingly  dry  weather  last  year. 

After  much  experimenting,  it  has  been  finally  decided  that 
the  most  effective  machine  for  the  extraction  of  the  juice 
from  the  cane  is  the  "  nine-roll  mill,"  which  is  made  up  of 
three  three-roll  mills,  so  that  the  cane  is  pressed  six  times,  and 
on  its  passage  from  one  mill  to  the  next  it  is  subjected  to 
"  maceration,"  by  means  of  a  stream  of  hot  water,  which 
assists  in  forcing  the  cane  to  yield  its  juice.  The  rollers  of 
these  mills  vary  in  si/.e,  but  the  usual  measurement  is 
30  inehe*  in  diameter  and  60  inches  in  length,  though  some 
mills  in  use  and  now  being  erected  have  slightly  larger 
rollers.  The  pressure  of  all  these  new  mills  is  controlled 
by  hydraulic  means.  The  Krajewski  crushers  aud  the 
National  shredders  are  used  in  several  factories  in  front  of 
the  mills,  and  they  are  both  said  to  do  good  work  in  the 
preparation  of  the  cane  for  the  rollers. 

Clarification  of  juice  by  the  Denting  apparatus  is  gradually 
extending,  and  crystallisation  in  motion  is  now  attracting  the 
attention  of  those  interested  in  (he  introduction  of  what  is 
best  amongst  the  novelties  of  sugar-making.  Amongst  the 
advantages  claimed  for  the  Derning  system  by  those 
acquainted  with  its  working,  are,  that  it  economises  from 
25  to  33  per  cent,  over  the  open  system  and  secures  better 
results ;  that  it  is  nearly  automatic,  one  man  easily  operating 
it;  and  that  the  saving  in  labour  often  exceeds  10  per  cent,  on  a 
sum  twice  greater  than  the  total  cost  of  the  system.  Chemical 
control  in  the  sugar  houses  is  still  somewhat  neglected, 
although  there  are  marked  indications  of  a  desire  on  the  part 
of  mill  managers  to  have  resident  chemists  to  check  all 
losses. 

The  number  of  sugar  plantations  on  the  islands  is  56.  Of 
these  the  output  in  1897  was  as  follows  :  — 

Number  of 
Plantations. 

Over    15,000tons 1 

From  10,000  to  12.000  tons 5 

„        8,000   „   10.000    , 6 

6,000    ..     s,000    7 

4,000    „      6,000    , 4 

2,000    .,      4.000    11 

1,000    „      2,000     15 

Tnder  1,000  tons 7 

Of  these  56  plantations,  44  are  fully  equipped  with  factories, 
the  remaining  12  estates  sending  their  cane  to  the  adjacent 
factories,  where  it  is  manufactured  into  sugar. 

Sclphur  in  Japan. 
Eng.  and  Mining  J.,  1898,  66,  [16]  454. 

The  sulphur  of  Japan  is  nearly  all  obtained  from  surface 
volcanic  deposits.  The  output  is  gradually  decreasing. 
The  exports  amounted  to  6,723  "long  tons  "  in  1897,  of 
which  4,523  tons  went  to  the  United  .States.  The  consump- 
tion in  Japan,  chiefly  in  the  manufacture  of  sulphuric  acid, 
is  estimated  at  2,500  tons. — A.  S. 


Mineral  Pboduction  of  New   Zealand. 

Bd.  of  Trade  J.,  Nov.  1898. 

The  New  Zealand  Trade  Review  furnishes  the  sub- 
joined particulars  of  the  value  of  the  mineral  productions  of 
New  Zealand  for  the  years  ending  31st  December  1897 
and  1896,  taken  from  the  annual  statement  of  the  Minister 
of  Mines : — 


1897.                              1896. 

Quantify. 

Value. 

Quantity.     Value. 

Gold 

Oz. 

251,645 

183,892 

Tons. 

in 

180 

1.501 

840,713 

6,641 

£ 

980,204 

20,872 

157 
541 

r..s!'L> 

161,915 
398)010 

Oz.                £ 

Silver 

94.807 

Tons. 

21 

65 

37 

792,851 

7,126 

10,539 

450 

2C5 

1,335 

128,648 
431,323 

The  decrease  is  in  gold  and  kauri  gum,  silver  and  coal 
showing  an  increase.  Although  not  yet  of  important 
dimensions,  the  value  of  mixed  minerals  also  shows  a 
substantial  increase.  The  total  for  1896,  though  better 
than  that  for  1S97,  was  in  its  turn  below  that  for  1895 
by  91.736/.,  the  value  of  gold  alone  being  less  bv-  over 
120,000/. 

Checking  the  Adulteration  of  Olive  Oil. 
Pharm.  J.,  Nov.  19,  1898,  512. 
To  check  the  adulteration  of  olive  oil  with  cotton-seed 
oil,  the  Council  of  Government  of  Malta  has  passed  a  new 
Ordinance  (No.  \1.),  which  regulates  the  duty  on  oil.  The 
duty  now  established  is  (a)  6rf.  per  eaffiso  (41  imperial  Gal- 
lons) on  oil  of  every  description)  with  the  exception  of 
linseed  oil,  of  other  cils  used  as  medicine,  and  of  any  oils 
which,  being  unfit  for  food,  are  intended  for  industrial  pur- 
poses ;  aud  (6)  Is.  per  eaffiso  on  cotton-seed  oil  or  any  oil 
containing  any  mixture  of  cotton-seed  oil.  This  measure 
originated  in  a  report  made  by  the  Chamber  of  Commerce 
to  the  effect  that  cotton-seed  oil  was  being  mixed  with  olive 
oil  and  sold  as  olive  oil.  The  Collector  of  Customs,  in 
supporting  the  report,  called  attention  to  the  less  that  the 
revenue  suffered  by  such  mixtuie  in  connection  with  the 
duty  on  olive  oil.  To  prevent  importers  of  cotton-seed  oil 
deceiving  the  public  and  defrauding  the  Treasury,  it  was 
considered  that  a  Is.  duty  on  cotton-seed  oil  or  anv  mixture 
thereof,  compared  with  a  6<z.  duty  on  olive  oil,  would  be 
sufficient  to  check  fraud. 

Foreign-  Chemical  Patents  in  this  Country. 
Pharm.  J.,  Nov.  19,  1898,  534c. 
Chemical  processes  are  frequently  protected  by  patents  in 
Great  Britain  for  several  years  after  the  foreign  patents 
have  expired.  The  Manchester  Chamber  of  Commerce 
has  now  decided  to  raise  the  question  in  the  next  session  of 
Parliament.  It  is  thought  that  a  short  Bill  will  be  in- 
troduced for  the  simultaneous  expiry  of  home  and  foreign 
patents. 

Platinum  in  Russia. 

Eng.  and  Mining  J.,  Nov.  12,  1898,  574. 
United  States  Consul-General  W.  R.  Holloway  sends  from 
St.  Petersburg  the  following  article,  translated  from  the 
Novoe  I  re  in  i  a:  "The  Ourals  have  been  until  now  the 
only  source  from  which  platinum  has  been  procured  for  the 
international  market.  Its  part  formed  over  95  per  cent,  in  the 
universal  production  of  that  precious  metal.  A  small  group 
of  platinum  mines,  concentrated  in  the  Verkhotinsk  district 
of  the  government  of  Perm,  includes  about  70  separate 
mines,  of  which  only  40  are  being  worked  and  the  remaining 
30  are  either  inactive  or  uuder  investigation.  During  1S97 
the  production  of  platinum  amounted  to  about  6  tons,  of 
which  separate  enterprises  produced  the  following  amounts: 
Mines  of  Count   P.  P.  Shuvaloff,  1   ton  396   lb. ;  mines  of 
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Count    Denudo*    Ban  Donate,  l   ton   1 4 1   lb.;  minei   ol 

ind  tons,  1,MS  lb. ;  mines  of  Solly,  1,404  lb.  j 

reii  il  beira,  l,l8x  lb. ;  mini-  of  Koenigsberger, 

i, .  ■  .  ■     )    P.    A     Konukhoff,   792   lb.  ;    m 

I  proprieton,  1,620  lb.    Two  of  tb£  above-named 

nto  the  hands  of  foreigners.     Iii  the 

begini  S   ptember  othei  enterprise!   wen    sold  ton 

Syndicate  (rom  Parii,  with  a  capital  of  aereral  ^illiiirfrancs. 

II,.-  price    ■■•  i  aed  according  to  the  productiveness  of  the 

mines.  There  are  now  onlj  seren  great  plarinnnt  enterprises 

which    five  have  been    purchased    by 

Ki  the  rale  of  these  mines,  Bnssia  has  lost  the 

bich  she  could  acquire  train  platinom  tndustr] ." 

1.1  sn  til    Si  MM4KY    or     TIIK    MlNEHW.    ProdDOI     "I     Till: 

ran  KiaoDOM   un>  oi   ran   I-i  ■  oi    Mali 

Ch,m.  Tr    ./.,  Nov.  19,  1898,  884. 


1808, 


Description  ol  Mineral. 


Quantity. 


1*97. 


Quantity.        Value. 


Tons, 

Alum  rlav  (bauxite) 7*48 

Alum  ihals >'l  , 

8*16 





Haull.'i  

6*88 



8*69.228 

and  ll.nl  107*67 

11.341,78! 

181 



ipitate 188 

I  i       884 





ind  sand 

il 1K1.311 

13,700,764 

Iron  |,\m.i< 10/117 



I  

1  than       11,011,360 





.... 

(Mir  

OHahsln  

•  i. ni 18 

f  lime 

nagu Nil 

IJiinil; 

Sail 





Nil 

18*18 

1'rainiitii  <,rv 

■  .in  II 

19*19 

T..UI  nine 


T..ns. 

£ 

1:1.327 

811 

76 

4.165 

;  1,786 

13,187 

10,784 

88,728 

84,117 

2*55,66  i 

141*91 

7,184 

1,781 

1,086 

BS.710 

16,406 

1,463,188 

69,740,009 

18,706 

220 

8*20 

1*17 

8*S2 

1*47*83 

111*32 

3,817,796 

1*25 

B 

86*88 

27.'..  no 

699 

361 

1.7'27 

:«■> 

1U22 

12*87 

IL' 

21 

LOOO 

0 

Nil 

iv  1,109 

• 

D8 

14*87 

-S..110 

2.M.'Jls 

Lit 

'.'.'HIS 

• 

BUAIil)   OF  TRADE   BJSTURWS 
iM»ur  or  Imports. 


Aim     ... 


Month  sndms. 

IV..;.  m. 


Metal. 

•  tun". 



Haw    mat. -nali   (or    non  teitlle    ,n 
du*' 


£ 


£ 

■ 


Total  value  ol  all  Imports  . 


89/111,703 


SUMMABY    OF    EXPORTS. 


Month  ending  31st  October. 

Articles. 

1897. 

1893. 

Metals  (other  than  machinery) 

Chemicals  and  medicines 

£ 
8*68*70 
708*98 

•J,.' r.'.62« 

£ 
2,776.407 

673,680 

19,2*3,052 

19*63*19' 

Imports  op  Metals  fob  Month  ending  3  1st  Octobeic 


Articles. 


Qiumtities. 


Value. 


1897. 


1898. 


1897. 


Copper  :— 

Ore Tons 

Regulus ■ 

Cnwrought 

Iron : — 
Pig  and  puddied      ., 
bar. 

Ore a 

Bolt,  bar,  4c 

Steel,  unwrought.. 

Lead,  pig  and  sheet      ., 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...  Value  £ 

Total  value  of  metals 


10,264 
9,016 

4,862 

ll,99t 

U0.7B7 

7,581 

1*44 

14.184 

58*30 

25/.10 

r.V.ir- 
6,1«5 


8,114  I 
5*71 

6,000  I 

13.478 

317.310 
8*5S 

17*46 
44*61 

102,710 

83,716 
6*88 


£ 
80,404 
836*60 
847*80 

5S.605 

301*23 


2ii.nlli 
186*08 

2*60 
155*08 
181,088 

117.11- 


£ 

66,901. 

188*80 
269*88 

54,501 

882*42 
74,406 
88*80 

221,  MS 
75.2H7 
10*51 
97*78 

126,423 
122,1136 
164.110 


1,853,43)1      1*859 


Imports  of  Chemic.vi.9  and  Dvkstdffs  fob  Month 

KND1NO    31  ST    OlTOHKR. 


Articles. 


Alkali Cwt. 

Hark   (tanners'.*)'.)    ,. 

li.  .nix 

Brimstone 

Chemicals Value  £ 

Cochineal Owt 

Cutch  and  gambler  Tons 
Dyes: — 

Aliiarin Value  £ 

Aiulin  and  oilier 

Indigo Cwt. 

Nitrate  "f  potash  . 

Valonia Tons 

Other  articles..,  Value  > 

Total  value  ol  chemicals 


Quantities. 

Value. 

1897. 

1898. 

1897. 

uta 

M 

£ 

14,416 

7,181 

1. '1.3ns 

17*89 

89*81 

5,400 

11,748 

•  • 

18 

, . 

f: 

84098 

7,693 

7*98 

114,484 

set 

888 

8*88 

1*47 

1.344 

781 

28,706 

14,234 

17.107 

16*72 

40.641; 

35:1 

3H9 

6.U6". 

16,078 

19.631 

12,116 

1,788 

1*38 

17.141 

14*53 

•• 

•• 

80,02s 

.. 

•• 

8S4V4T0 

818*89 

Imports  of  Oils  for  Month  ending  Slejl    OOTOBEK 


Articles. 

Quantities. 

Value. 

1897. 

is,. 

1897. 

1898, 

■ 

£ 

35.218 

16*61 

108*7! 

347*89 
62.419 
Hjisn 
18,784 
83*3(1 

£ 

X'.;: ' 

7L788 
1  18*48 

nl.sss 

90*40 

40,095. 
79.S58 

l'alul '   »'. 

Petroleum ('.all. 

i.tllle Cwt. 

articles  ..  Value  £ 

19,796,715 
1884 

3*1 1 
1 1.552 

18*87*87 
8*88 

1.912 

Total  value  of  oils... 

•• 

735,9)* 

843,011, 

xov.30,1898.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1085 


Imports   op    Raw   Material   for    Non-  Textile 
Industries  for  Month  ending  31st  October. 


Articles. 


Quantities. 


1897.  1898. 


Value. 


1897. 


1898. 


Hark,  Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum:— 

Arabic „ 

Lac,  Ac 

Gutta-percha ....        „ 

Hides,  raw  :— 

Dry 

Wet 

Ivory „ 

Manure : — 

Guano Tons 

Bones „ 

Nitrate  of  soda 

Phosphate  of  lime       » 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  : — 

Chemical „ 

Mechanical  ....        „ 

Rosin Cwt, 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 

Hewn Loads 

Sawn „ 

Staves 

Mahogany Tons 

Other  articles....  Value  £ 

Total  value 


2,543 

1,382 

339,298 

283,286 

35,330 

41,600 

2.755 

5,892 

10,590 

2,605 

5,660 

4,699 

31.889 

26,283 

69,298 

68,904 

949 

809 

1,312 

5.44S 

5,121 

7,009 

3,245 

6,588 

23,052 

24,009 

67,483 

79.693 

1,809 

1.75  J 

12,690 

11,319 

}    33,474 

f    15.91.', 
1    18,198 

56.403 

68,014 

106,543 

233.754 

3,093 

17,145 

801,939 

270,910 

924,127 

946,701 

15,924 

15,428 

7,921 

9,15  4 

•• 

•• 

£  £ 

4,724  2,589 

37,410  27,283 

3S8.375  I      526,172 

5,840  14,019 

35,062  8,431 

CI  ,490  ;        51,659 

72,729  '        68,669 

126,961  '     147,447 

39.2S9  36,590 


5,248 
14.780 


57,880 
18,359 
49,314 

]  172,839 

11,240 

102,180 

2,163 

525,603 

2,139,004 

49,037 

67,898 

1,190,026 


28,611 


70,461 
14,934 

17,71':: 

f  102.121 

I    52,052 

15.060 

239,831 

14,152 


533,897 

2,138,870 

53,268 

86,911 

1 ,052,859 


5,241,185      5,445,353 


Besides  the  above,  drwts  to  the  value  of  68,436!.  were  imported,  as 
against  79,459?.  in  October  1897. 


Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  October, 


Articles. 


Quantities. 


1897. 


1898. 


Value. 


1897. 


1898. 


Brass Cwt. 

Copper : — 

Unwrought....       „ 

Wrought ■ 

Mixed  metal...       „ 

Cutlery Value  £ 

Hardware 

Implements 

Iron  and  steel . . .    Tons 

Lead 

Plated  wares  . . .  Value  £ 

Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc 

Other  articles  . .  Value  £ 

Total  value 


8,682 

44,559 
31,583 
26,060 


340,915 
3,521 


9  243 
13,721 


9,081 

62,664 

27.981 
18,246 


261,310 
4,323 


832 
14,336 


£ 
40,714 

115,576 
95,371 
61,466 

1S9.576 

115,587 
2,161,693 
49,524 
47,328 
47,746 
29,976 
10.293 
88,720 


£ 

41,074 

139,590 
88,683 
45,463 

173,443 

115.637 
1.837,328 
58,636 
48.496 
89.313 
32, 1-3 
13,431 
92,130 


3,053,570  '  2,775,107 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  3  1st  October. 


Articles. 

Quantities. 

Value. 

1897. 

1898. 

1897. 

1868. 

Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures    Tons 
Copper  sulphate  . .      „ 

Other  articles ...       „ 

483,891 

126.310 

33,431 

1,070 

375,239 

103.198 

32,154 

576 

£ 

120,487 
39,653 

145,828 
18,338 

106,436 

277,954 

£ 

102,657 
28,069 
169,306 
9,523 
100,481 
263,644 

•• 

•• 

708,696 

673,680 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  October. 


Articles. 


Quantities. 


1897. 


1898. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Stoneware „ 

Glass: — 

Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds 

Leather :— 

Unwrought  ....      „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth   Sq.Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


556,900 

2,138,100 

35,512 


146,243 
9,004 
80,445 
21,803 

16,451 

7,287 
1,743,700 

80,189 

5,718 
63,295 


517,100 

2,052*900 

31,432 


Value. 


1897. 


1898. 


186,487 
9,077 
64,314 
19,490 


£ 

14,022 
115,754 

27.931 
116,959  i 

59,440 
143,139 
149,759 

16,372 

8,542 
23.028 
37,979 
16,801 


13,098 

138.077 

.. 

39,390 

3,287 

73,866 

1,684,100 

75.839 

.. 

136.811 

72368 

132.511 

4290 

28.199 

60,710 

67,253 

2,909,626 


£ 

10,850 
146,718 

28.535 
113,975 

62.197 
117,835 
145,556 

14,926 

10,858 
20,477 
30.912 
16,411 

113,320 
43.156 
59,121 
72,700 
141,551 
111,278 
20,675 
71,622 


2,802.223 


iHonthlp  patent  fcist. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 
2896a.  E.   H.   Hurry  and  H.  J.  Seaman.     Improvements 
in  process  and  apparatus  for  using  pulverised   luel  and  in 
rotary   roasting    furnaces    for    use    therewith.      Complete 
Specification.     Filed  Oct.  26.     Date  claimed  Feb.  4,  1898. 


Contrivance 
Oct.  17. 


for 


for 


21,787.     R,     Beese    and   A.    Perlich. 
raising  liquids.     Complete  Specification. 

21,797.    M.    Arudt.      Improvements    in    apparatus 
measuring  and  indicating  the  pressure  of  gas.     Oct.  17. 

21,935.  G.  B.  Ellis. — From  La  Soeiete  Chimique  des 
Csines  du  Rhone  anciennement  G.  P.  Monnet  et  Cartier 
France.  Improvements  in  closing  devices  for  vessels 
containing  volatile  liquids.     Oct.  18. 

21,951.  S.  E.  Ericson.  Improved  valve-cock.  Filed 
Oct.  18.  Date  applied  for  March  22,  1898,  being  date  of 
application  in  Sweden. 

82,185.  R.  Bodmer  and  J,  Schwarzenbach.  Improve- 
ments in  apparatus  for  the  separation  of  liquids  from 
fibrous  materials.     Complete  Specification.     Oct.  21. 

22,204.  W.   L.   Wise.— From  A.  Kitson,  United  States. 
Improvements  in  and  relating  to  vapour-burning  apparatus 
Oct.  21. 

22,221.  C.  W.  11.  Goeresch  and  P.  J.  Eisenstucfc. 
Improvements  in  glory -hole  furnaces.  Complete  Specifica- 
tion.    Oct.  22. 

22,279.  F.   G.    Maardt. 
operating  kilns.     Oct.  22. 

22,437.  J.  S.  V.  Bickford.  Improvements  in  apparatus 
for  effecting  combustion  of  liquid  fuel  for  furnaces  and  the 
like.     Oct.  25. 

22,819.  A.  S.  Plews  and  J.  VT.  Worsey.  Improve- 
means  for  agitating  mineral  ore  matte  or  other  heavy 
matter  in  a  liquid.     Oct.  31. 


Improvements  in  continuously 
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tnd    W.  II.  Cocks.     Impr. 

-  removing  sediment  from 
-  Miliar  |»iii-i  ■'". 

-  IV 

n  means  for  carrj 

.Ilium       N 

II.   W    Mill,  r  and   W.  Torvey.    An  ii 

farm*  • 

ligl  -ting  apparatus. 

nixing    difficultly 
Nuv.  9. 

,\     .1  i Improved   apparatus   I  - 

it    nn.l    for    thi  ar 

i  teS(M  citicution. 

In. 

■       Martini.     A    process    of   ami   ap| 

10. 

i.urn.      [mpaovementa    in  jointing   or 
distilling 

1 1. 
I  ■,     Inipr.iv.- du  in  the  menu) 

..II. 

HOHS    AOOMJ  TKD.* 

1897. 
-  itive  furnace*  fur  thi 

tnd  th.   like.      V 

•  -  and  apparatus  for  absorb- 
i   evaporating  liquid*  and  § 

or  va; 

Q 
tnd  the  like.     Not.  9. 
i  i       lacea  for  the  di  struction  of 

i    II   a   Ho  ad  B   R.SymoD.    Apparatus 

fur  i  apour  to 

liquid  fui  I  ' 

J    i 
ii  therewith. 

j       '.  ■       fori 

■    81 

his   for  ili>- 
dintilling  and  lik 

I  in  rcfrigl 

i.r  f>  •  ■  2. 

i   charging  water  or  othi  i    liquid 
tin  i. 

apparatus    for    beating    - 
liquid  If.. 

11,189    W.   K. 

.   . 
I  nn.l  distributing  gat      Noi    16. 

II      Kill..  QAS,  asm  LIGHT 

nkios  and  T.  C.  Lowden.     Improvements 
r  relating  to  tin-  minnf  u  ture  ..f  •■  pr.  ..  and 

therefor     < 

n   II    i.  ik«      from  1     i    Sloe I  nrtod  - 

Iii'i  the  DMnufacturc  ..f  giu  at 

npi  i  Get.  19 


22,110.  .1.  Schneeweis.  An  improved  acetylene  generator. 
Complete  Specification.     Oc(    - 

_  274,  A.  I>.  Williamson.  Improvements  in  or  mlating 
to  means  for  generating,  purifying,  storing,  and  distributing 
acetylene  gas.     '  lot.  22. 

liner.     An  improved  process  for  purifying 
in-,  and  apparatus  for  same.     I  let.  'J4. 
22,437.  .1.  S.  V.  Bickford.     Se,  Class  I. 

71'.     W.    Ireland.       Improvements     in    acctvleno    gas 
generators,  and  in  the  means  of  charging  them,     i  let  l'7. 

22,734.  W.  .1.  A.  Dossetter.  Improvements  in  or  relating 
to  acetylene  gas  generators  and  the  like.     •  it.  29. 

22>T84.  J.  B.  l.afoud.  Improvements  in  or  relating  to 
tbe  manufacture  of  Mater-gas.  Complete  specification. 
■  let  29. 

B07.    H     H.    I.ak.-.— II     i..    Semadeni,    Switzerland. 
Improvenients  in  incandescent  gas  man  -".'. 

22,826.  J.  vV.  Bailey  and  J.  Clapham.  Improvenients  in 
apparatus  for  generating  acetylene.    Oct.  31. 

22,922    J.  E.  Smith.      Improvenients  in  apparatus  for    the 
it  ion  and  storage  of  no  Nov.  1. 

^J.'.is^.  B.  Acre-.  Apparatus  for  temporarily  increasing 
the  pressure  of  illuminating  ga~.     Nov.  1. 

22,985.  G.  Coining,  K.  Cuming,  an. 1  the  Briquette  Coal 
Company.  Improvements  in  artificial  fuel.  Complete 
Specification.     Nov.  1. 

23,079.  E  Disdier-y-Crooke.  Improvements  in  or  re- 
lating to  the  utilisation  ..f  the  ing  from  blast 
furnaces  and  from  coke  ovens.      N 

23,196,  II.  Niewerth.  Means  and  method  for  heating 
air  or  gases.      Nov.  3. 

28,143.  II.  .1.  Dowsing.  Improvements  in  apparatus  for 
producing  and  using  radiant  heat.      Nov.  8. 

G       \.  Gilmer.      Improvements    in  or  relating  to 
apparatus  fi  Nov.  4. 

28,355.  .1.  Ii.  I.  Bormann.  Improvements  in  and  relating 
...  gas  producers      Nov.  4. 

s7     \\".   E.   Patterson.     Improvements  in  generators 
for  the  manufacture  of  acetylene  gas.     Nov.  •".. 

28,824.  J.  South.     S     ■  HI. 

28,368.     II-    Kins  v.        Improvements   in    apparatus   for 
I  storing  acetj  .7. 

28,869.  II   Beese and  A.  Perlich.     Improvenients  in  gas 
burners  with  self-igniting  Aner  filament.     Complete  Sj 
fication.     v.*    7. 

•J3,.'17o.  0  Uriinler.  Improvements  in  burners  with 
vaporiser  for  liquid  fuel.     Complete  Specification.     Nov.  7. 

23,404.    A     Clerk.      Improvements   in  and    relating  to 

incandescent  lighting  and  heating.      Nov.  7. 

?8,576.  F.  W.  Smith.   Impri  lating  to  apparatus 

employedin    the  generating  of  a-  Nov.  9. 

93,675.  H.  de  Thiersant  and  W.  A.  Coolaon.  Improve- 
ments   in    or   relating   to    generators   for    acetylene 

In. 

28,796.  N.Ostert.   Improvements  in  ooke  ovens.  Nov.  11 

ill  III     Sri  .11  II   ITIONG     \.  •  i  ITKD. 
1897. 

"lt     Apparatus  employed  in  the  pr.' 
duction  ofacstyleni 

24,828.  .1.  Wilson.  Manufacture  of  burners  for  incan- 
descent gas  lighting       Nov.  9. 

tavel.     Apparatus  for  the  production  of 
•  i  Nov.  9. 

■.  0.    i      Arkell,  J.  TV.  Bailey,  and  J.  Clapham. 

Apparatus  f,.t  use  in  the  production  of  acetylene.    Nov.  9. 

...  J.  Kremei       teeti  ene gas  generators.     Nov,  2, 
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26,843.  E.  S.  Bond.  Means  for  storing  and  using 
calcium  carbide  or  the  like  for  acetylene  and  the  like  gas- 
generating  apparatus.     Oct.  26. 

27,016.  A.  C.  Eraser.  Methods  of  and  apparatus  for 
burning  acetylene  and  other  rich  gases.      Nor.  9. 

27,288.  J.  Reibel.  Apparatus  for  generating  acetylene 
gas.     Oct.  26. 

28,496.  II.  Gardner.  Manufacture  of  artificial  fuel  and 
fire  lighters.     Nov.  2. 

£8,526.  J.  R.  Wigham.  Method  of  increasing  the  illu- 
minating power  of  gas  made  from  coal  or  other  material. 
Nov.  2." 

28,706.  J.  Moeller.     Incandescence  mantles.     Nov.  9. 

28,824.  H.  Bryant.  Apparatus  for  making  illuminating 
gas.     Oct.  26. 

29,096.  J.  A.  Drake  and  J.  S.  Marsland.  Inclined  gas 
retorts.     Nov.  9. 

29,201.  E.  V.  Prevost,  O.  Kaus,  A.  Cerkel.  Apparatus 
for  the  production  of  acetylene.     Nov.  2. 

29,767.  W.  B.  Smith.  Mantles  to  be  heated  by  gas. 
Nov.  16. 

29,828.  E.  Jfirge.ES  and  J.  F.  C.  .Tiirgens.  Manufacture 
of  ignitiug  pills  for  illuminating  gas.     Oct.  26. 

30,324.  J.  C.  H.  Kramers  and  A.  E.  Kiderlen.  Appa- 
tus  for  enriching  generator  gas.     Nov.  16. 

30,585.  J.  McConechy.  Apparatus  for  the  production 
and  storage  of  acetylene  gas.     Nov.  2. 

30,833.  E.  E.  Yvonneau.     See  <  lass  VII. 

1898. 

2863.  J.S.Ferguson.    Acetylene  gas  generator.    Oct.  26. 

8982.  H.  H.  Lake. — From  J.  Grand,  France.  Apparatus 
for  the  production  of  acetylene  gas.     Oct.  26. 

8439.  J.  Stott.  Apparatus  for  generating  and  storing 
acetyleue  gas.     Nov.  9. 

12,491.  A.  J.  Boult. — From  Societe  Italians  Pel  Carburo 
di  Calcio  Aeetilene  cd  altrigas,  Italy.  Acetylene  gas 
generators.     Nov.  9. 

14,43s.  S.  J.  Ingram.  Apparatus  for  charging  coal-gas 
and  other  retorts.     Nov.  16. 

17.516.  J.    Fielding.      Apparatus    for     producing     and 
arlniretting  hydrogen,     (let.  26. 

17,612.  E.  W.  Gillett  and  C.  R.  Gillett.  Acetylene  gas 
generators.     Oct.  26. 

18,063.  K.  O.  Gustafson.  Acetylene  gas  apparatus. 
Nov.  2. 

18,220.  E.  Engasser.  Apparatus  for  generating  acetylene 
gas.     Nov.  9. 

18,591.  R.  Quantannens-Moens   and  E.   Carreer-Mger. 

Production  of  acetylene  gas.     Nov.  2. 

18,943.  R.  Soderquist.  Apparatus  for  the  production  of 
acetylene  gas.     Oct.  26. 

19,369.  J.  Boss.  Apparatus  for  generating  and  utilising 
gas,  such  as  acetylene.     Nov.  2. 

20,273.  A.  J.  Boult.  —  From  E.  Verbeke,  Belgium. 
Bunsen  burners.     Nov.  9. 

20,646.  R.  Abeles.  Carbide  containers,  and  containers 
for  acetylene  gas  apparatus.     Nov.  9. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

28,653.  A.  Gordon.     Retorts  for  the  distillation  of  shale 
and  other  substances.     Nov.  2. 

Complete  Specification  Accepted. 
1898. 
20,086.  J.    Armour    and   F.    Alison.     Method    of    and 
apparatus  for  heating  paraffin  scale.     Oct.  26. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

21,832.  A.  .G.Green,  A.  Meyenberg.  and  The  Clayton 

Aniline  Company,  Ltd.     Improvements  in  the  manufacture 

and  production  of  colouring  matters    containing   sulphur. 

Oct.  17. 

21,839.  O.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
dyestuffs  of  the  diphenylnaphthylmethane  series.     Oct.  17. 

22.106.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
ainido-acylamido-carbonic  acid  esters.     Oct.  20. 

22.459.  J.  Y.  Johnson. — From  The  Badisehe  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  or  connected 
with  the  manufacture  of  products  and  colouring  matters 
related  to  the  indigo  group.     Oct.  25. 

22.460.  A.  G.  Green,  A.  Meyenberg,  and  The  Clayton 
Aniline  Company,  Ltd.  Improvements  in  the  manufacture 
and  production  of  colouring  matters  containing  sulphur. 
Oct.  25. 

22,765.  W.  McCowan.  Improvement  in  the  manufacture 
of  colouring  matter.     Oct.  29. 

22,84  7.  A  G.  Green,  A.  Meyenberg.  and  The  Claytou 
Aniline  Company,  Ltd.  Improvements  in  the  manufacture 
and  production  of  colouring  matters.     Oct.  31. 

23,435.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
basic  phenol  ethers.     Nov.  7. 

28,615.  H.  H.  Lake.  —  From  Farbwerke  Miihlheim, 
formerly  A.  Leonhardt  and  Co.,  Germany.  Improvements 
in  the  manufacture  of  colouring  matters.     Nov.  9. 

23,644.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
oxyanthraquinones  and  oxynnthraquinone-sulphonic  acids. 
Nov.  9. 

23,712.  D.  C.  Bendix.  Improvements  in  the  manufacture 
of  dry  alizarine  colours.     Nov.  10. 

23,893.  G.  W.  Johnson. — From  Kalie  and  Co.,  Germany. 
The  manufacture  of  new  polynzo  dyestuffs.     Nov.  12. 

Complete  Specifications  Accepted. 
1897. 
22,121.  G.   G.   Ellis.— From   La   Societe    Chimique   des 
Usines   ile  lih.'r.e   anciennement   G.  P.  Monnet   et  Carrier. 
Production  of  aromatic  aldehydes.     Nov.  2. 

28.107.  S.  Pitt. — From  L.  Cassella  and  Co.  Manufacture 
of  azo  dyestuffs  and  in  the  production  of  fast  dyeings  on 
animal  fibre.     Nov.  2. 

28,707.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining.  Manufacture  of  w-oxy- 
benzaldehyde-o-sulphonic  acid.     Oct.  26. 

29,631.  J.  Imray. —  From  Societe  Anonyme  des  Matieres 
Colorautes  et  Produits  Chimiques  de  St.  Denis,  France. 
Manufacture  of  green  and  blue-green  colouring  matters 
derived  from  tripbenylmethane.     Nov.  16. 

30,118.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
benzaldehvde,  o-nitrolx-nzaldehydc,  and  ;>-nitrobenzalde- 
hyde.     Nov.  16. 

3n,446.  O.  Imray.  —  From  The  Farbewerke  vormals 
Meister,  Lucius  und  Briining,  Germany.     Sec  Class  VI. 

1898. 
676.    C.   D.   Abel.  —  From    The   Aetiengesellschaft  fur 
Anilinfabrikation,  Germany.     Manufacture  of  new  colouring 
matters.     Nov.  16. 

V.— TEXTILES  :   COTTON,  WOOL,  SILK,  Etc. 

Applications. 
22,101.    W.   E.   Aykroyd,   W.   H.  Aykroyd,  and  H.  E. 
Aykroyd.     Improvements   in   or  relating  to  apparatus  for 
the   mercerisation   of    cotton   or    other    fibrous    materials. 
Oct.  20.  ' 


toee 
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v     improved    product    and 

.  ring  -lulls,  times,  paper,  feathers,  furs 

L„d  the  liki  We.    Piled  i  I '  ■-  spphed 

\  .-.:  t,  i-'j-.  being  date  of  application  in  France. 

I     J.  Ashton  and   E.  C.    Kayaer.     An  improved 

method  and  i    producing    permanent    gl n 

ores  and  fabrics.     Oct  B2. 
14.  w.  P.  Thompson.— From  E.  Clnviez,  Germany. 

2 J 439.  '.    II.  Nussej  and  W.  15.  Leachman.     A  newor 
.  ,1    metbod    or  pi  I    I   earing   and    finishing 

i  i-t.  25. 
...    ii.  Skeuand  and  F.  Craven.     Improvements  in 

itu  for  clearing   yarns   an. I  also  [or  testing  yarns. 

Oct 

-ii     ii.   Magnac   and  C.   Newman,    Novel  material 

f.,r  elotbing  and  other  pnq 0  LSI. 

.i  Aabton  and  1'..  ('.  Kayaer.  An  improved 
metbod  and  mean-  for  producing  permanent  gloss  on 
,.,tt.m  and  otbei  vegetable  fabric*.     Nov.  2. 

-  ih.     Improvements   in  treating  i 
yarn,  and   apparatus    theretor.      Complete   Specification. 

HOT.  T. 

Complete  Specifications  Acceptbd. 

1897. 
irmondroyd.     Method  of  and  apparatus  for 
ing  hanks  ..f  yarn.     Nov.  8, 
27,030.  II.  K  on    rhe   I  irbenfabriken  vor- 

iyei  and  I  o.,  Germany.     Proceas  for  mercerising 
,  |  •  g8. 
19]    c.  Wetherwax     Treatment  of   vegetable  fibre-. 

\.    vVyaer.      Apparatus   for    mercerising   yai 

Oct 

1898. 

00,  ii,   i:    Romnej  and  1    Thame.     Treating  waste 

focna-n  it  dost,  Ii' 

.!  7.  F.  Maertens.     Process  and  apparatua  for  treating 

of  w<m>I  and  similar  fibre*  by  means  of  insolvents.    Nov.  16. 

19,477.    II.  Kirnmaneh  and   F.   Auderieth.     Ipparataa 

wilb  the  mi  rcerisingof  yarns.    Nov.  9. 

vi.— DYEING,  c\i. H  0  PRINTING,  PAPRR 
M  IINING,  udj  BLEACHING. 

]    r.  Johnson. — From  The  Badis  he  Auilin  unj 
.    Fabrlk,  Germany.      Improvements    in    mordanting 
or  ether  vegetable  fibre.     Oct.  17. 

Ion,     Improvements    in  machinery 
eing,  and  drying 
md  the  like.     Nov.  in. 

1  '    '     M   rer,  jun., 

ir  dyehur  and  bleaching  cane,    Nov.  10. 
■  ,    n   Burton       9      '       I XI. 

r.anini   Braontaanon  Aoobptbd. 

I -.17 

i    w    II  Thorpe.     Machinery  f" 
snd  '  inks  "r  »W. 

'  irot    and      \.    Itonncl.  I    ia,.r- 

e  black      Oct 

.  M.  Hotter. 

l  hi     I  arbwi  ike    vormals 
Produetioi 
■  brown  to  bri  lints  on  tl  combining 

bthol  with   tbe   do/ '   compound    of  '  md. 

\  ,1      .\(  IU-.  ALE  u.i-.  u  d  SALTS. 
\i  1 1 1   > . 
M    W    R  '  rrmandj      In  its  iii  thetn 

of  kaohn,  sulpl  I,  and  othct  i  con- 

li   compounds  of  iron, 
■tad  apparatus  ii  ■  I.  SI. 


22. .',46.  W.  P.  Thompson.—  From  G.  Wischin,  Russia. 
Improvements  in  or  relating  to  the  manufacture  of  sulphuric 
anhydride  or  sulphuric  acid,  and  in  apparatus  therefor. 
( let!  26, 

22,868.  C.  I'ebel  and  Chemifch  ■  l-'abrik  Rhenania.  Im- 
provements in  the  manufacture  of  high-grade  volatile  acids, 
in  particular  nitric  acid  and  acetic  acid,  and  of  compounds 
to  be  used  therefor.     Complete  Specification.     Oct.  ;il. 

1.   D.\Villiam?i.     Improvements  in  the  manufacture 
of  sulphuric  acid  free  from  arsenic.     Nov.  3. 

2.1,870.  S.  Douglas.  An  improved  process  for  obtaining 
purified  silicic  acid  and  fiuosilicic  acid  from  the  residual 
mixture  obtained  in  the  purification  of  graphite  by  means  of 
dilute  fluoric  acid.     Complete  Specification.     Nov.  12. 

I      I  .    Scott      Improvement-    in    the  manufacture 
of  sulphuric  acid,  and  in  apparatus  therefor.      Nov.  IS. 

Complete  Specifications  Accepted. 


1897. 

21,17s.  J.  Hargreaves,  Treatment  of  solutions  of  car- 
bonate or  soda  resulting  from  electrolysis  of  chloride  of 
sodium,  and  in  apparatus  applicable  for  use  therein. 
i  let  36. 

26,172.  Method  or  process  of  preparing  oxalic  acid  and 
oxalate-.     Nov.  9. 

29,008.  J.  Bastick  and  rV.  A.  Thornton.  Manufacture  of 
calcium  carbide.      Nov    9, 

30,833,  C.  I  Kvonncau.  Treatment  of  calcium  carburet. 
Nov.  in. 

1898. 

223.   E.  G.  Scott.      Manufacture  of  acetic  acid.      Nov.  2. 

12,852.  W.  van  den    Berg  and  T.   Haas.    Prooess  for 

the  manufacture   of  water-  anil  acid-proof  non-conducting 
articles  of  clay.    Oct.  26. 

16,'.I7S.  I.  I  are.  Apparatus  or  plant  for  the  manufac- 
ture of  sulphate  of  ammonia  from  nmmonincal  liquors. 
Nov.  16, 

13,110.   \V.    L.    Wis,-.  — From   The    lnlernaiion.il    Patent 

Company,    United    states.      Manufacture    of    hydrofnge 

inctall afbides.     Nov,  16. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Am  [canons, 

21,9  i.  I  ohm.  Improvements  in  the  manufacture  of 
porcelain.      Oct.  18. 

88,033,  S.  Gibson.  Improved  method  ,.r  prooess  of 
preparing  the  surface  of  earthenware  or  ceramic  articles  for 
i  eceiving  decora!  Ion,     !Tov,  3. 

2:1,721.  F.  Mountford  and  The  Corporate    Body  trading 

as  B.  DeUagana  and  Co.,  Ltd.      Improved   mean-    and    their 
manufacture  for  effecting  the  coloured  decoration  of  potter] 
Nov.  10. 

Comi'lkti    Si  1 .  11  iiations  Accepted. 

1897. 

-_•'. .  - 1    r   Hancock  and  C.  B.  Winter.    Kilns  or  muffles 
pottery  and  brick  purposes.    Nov.  S, 

27, xll.  W,  Owen.  Kilns  for  calcining  or  fritting 
materials  Used  ill  the  production  Of  poller's  gl117.es.     Nov.  9. 

"1    W.  P,  Kelly,     Improvement  in  or  in  connection 
with  articles  of  china,  Delph  glass,  and  such  like,     Nov.  16. 
•    P.  T.  Sievert     Mode  of  and  apparatus  fur  pro- 
ducing slnbs  or  sheets  of  glass  with  inlaid  "ire.      Nov.  9. 

16,330.  A.  3.  A.  Bertbelier.  Furnaces  for  baking 
enamels,  glassware,  and  pure.  lam.     Nov.  9. 

17.111.  Cloisonne1  work  and  mosaics,     Nov.  9. 

C.  Hartang,      Machines   f,,r  rolling  wire  gla-s. 
Oct.  86. 

I'.i,4:i7.  F.  Walsh,  jun.  Machine  for  and  method  of 
rolling  wired  gla-s.     ( let    26. 


Nov.  30, 1898.] 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 
Applications. 

22,059.  F.  P.  Jones.  Ad  improved  method  of  utilising 
waste  or  other  heat  for  drying  bricks,  clayware,  clay,  shale, 
cement,  timber,  or  other  wet  products  or  manufactures. 
Oct.  20. 

22,19".  P.  fiavies.  Improvements  relating  to  furna-es  or 
kilns  applicable  for  use  in  the  production  of  Portland 
cement  and  other  similar  materials.     Oct.  21. 

22,242.  G.  A.  Keifer.  Improvements  in  the  manufacture 
of  artificial  stone.     Oct.  22. 

22,319.  R.  V.  Foley.  Improvements  in  or  relating  to 
tiles  for  building  purposes.     Oct.  24. 

22,480.  J.  Webster,  J.  T.  Woodhouse,  and  H.  F.  Worrall. 
An  improved  brick  for  building  purposes.     ( )ct.  26. 

22,882.  A.  J.  Bonlt.— From  P.  A.  J.  Gasse,  France. 
Improvements  in  or  relating  to  the  manufacture  of  artificial 
stone,  marble,  and  the  like.     Oct.  31. 

23,159  A.  H.  van  der  Vijgh,  H.  van  der  Vijgh,  and  G. 
van  der  Vijgh.  Improvements  in  the  manufacture  of  arti- 
ficial stone.     Complete  Specification.     Nov.  3. 

23,176.  .T.  Foster.  An  improvement  in  and  in  connec- 
tion with  kilus  for  burning  limestone,  cement,  and  similar 
material.     Nov.  4. 

23,262.  H.  A.  H.  Moore.     Patent  Cornish  stone.  Nov.  5. 

23,508.  T.  Potter.  Improvements  in  the  construction  of 
fire-proof  buildings.     Nov.  8. 

23,702.  J.  W.  Pattison.  Improved  apparatus  for  treating 
asphalt.     Complete  Specification.     Nov.  10. 

Complete  Specifications  Accepted. 

1397. 

28,938.  H.  V.  Simpson.  Treating  wood  for  the  purpose 
•of  rendering  it  non-inflammable  or  for  preserving  it. 
Oct.  26. 

1898. 

2003.  L.  A.  Garchey.  Manufacture  of  ceramic  ware. 
Nov.  9. 

17,1  'iS.  W.  Courtenay.  Artificial  stone,  known  as 
reconstructed  granite,  and  process  of  making  the  same. 
Oct.  26. 

18,302.  G.  H.  Grey.— From  J.  W.  Hayward,  United 
States.  Manufacture  of  artificial  asphalt,  and  in,  apparatus 
to  be  employed  therein.     Nov.  2. 

19,465.  V.  Kjeldsen.  A  furnace  or  kiln  for  calcining 
cement  materials.     Nov.  '_'. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

21,86.').  S.  O.  Cowper-Coles.  Improvements  in  the 
manufacture  of  zinc  oxide.      Oct.  18. 

21.94S.  F.  E.  Elmore.  Improvements  in  separating 
metallic  from  rocky  constituents  of  ores,  and  apparatus 
therefor.     Oct.  18. 

21,949.  A.  S.  Elmore.  Improvements  in  separating  the 
metallic  from  the  rocky  constituents  of  ores,  and  apparatus 
for  that  purpose.     Oct.  18. 

22,140.  A.  Jack.  Improvements  in  apparatus  forcharging 
materials  into  open-hearth  steel-melting  furnaces.     Oct.  21. 

22,182.  A.  Reynolds.  Improvements  in  blast  and  cupola 
furnaces.     Oct.  21. 

22,26.'i.  E.  Raynaud.  New  or  improved  means  for 
facilitating  extraction  of  alumina  from  aluminous  ores. 
<  Complete  Specification.  Filed  Oct.  22.  Date  applied  for 
March  25,  1895,  being  date  of  application  in  Belgium. 

22,366.  G.  Rigg.  A  process  for  the  proiuction  of  oxide 
of  zinc  and  carbonate  of  zinc  from  ores  or  other  materials 
containing  ziuc.     Oct.  25. 


22,40.").  S.  H.  Thurston.  Improvements  in  coating  iron, 
steel,  and  other  metals  with  copper.  Complete  Specification. 
Oct.  25. 

22,421.  E.  D.  Hopcroft.  Improvements  in  the  treatment 
of  ore  for  the  extraction  of  metals.     <  )ct.  25. 

22,483.  P.  F.  Browne.  New  or  improved  solvent  solutions 
for  gold,  copper,  silver,  and  other  metal  element-,     i  let.  26. 

22,731.  R.  W.  Western.  Improvements  in  and  relating 
to  the  smelting  of  refractory  ores.     Oct.  29. 

22,871.  A.  M.Nicholas.  An  improved  rotating  filtering 
apparatus,  principally  applicable  for  the  separation  of  gold- 
and  silver-bearing  solutions  from  tailings,  slimes,  and  the 
like.     Complete  Specification.     Oct.  31. 

23,002.  J.  (;.  Slater.  Improvements  in  and  relating  to 
aluminium.     Complete  Specification.     Nov.  1. 

23,022.  J.  Baxeres  de  Alzugaray.  Improvements  in 
extracting  metals  from  their  oxides  and  in  forming  alloys. 
Nov.  2. 

23,068.  B.  H.  Thwaite.  Improved  method  of  manu- 
facturing armour  plates.     Nov.  2. 

23,072.  J.  (i.  Slater.  Improvements  in  and  relating 
to  the  soldering  of  aluminium.  Complete  Specification. 
Nov.  2. 

23,221.  G.  I).  Bechi.  Improvements  in  the  treatment 
of  complex  ores.     Nov.  4. 

23.227.  J.  E.  Sutphen.  An  improved  amalgamator. 
Complete  Specification.     Nov.  4. 

23.228.  J.  E.  Sutphen.  An  improved  method  of  amal. 
gamating  ores  of  eold  and  silver.  Complete  Specification- 
Nov.  4. 

23,386.  G.  E.  Bourgoin.  A  new  fine  alloy  for  hardening 
aluminium,  increasing  its  strength  and  its  elasticity.   Nov.  7. 

23,437.  G.  E.  Bourgoin.  Brazing  or  soldering  of  objeots 
made  of  aluminium  or  of  the  like.     Nov.  7. 

23,697.  J.  C.  Montgomerie.  Improved  means  applicable 
for  use  in  the  extraction  of  metals  from  ores.     Nov.  10. 

23.795.  B.  H.  Jamison.  Improvements  in  the  manufac- 
ture or  treatment  of  steel  or  nickel  steel,  and  of  armour 
plates  and  other  articles  made  from  steel  or  nickel  steel. 
Nov.   11. 

23,902.  G.  E.  Bourgoin.  Improvements  in  ami  relating 
to  soldering  aluminium  and  its  alloys.     Nov.  12. 

Complete  Specifications  Accepted. 
1898. 
16,735.    YV.    Feit.      Treating   lead    containing   precious 
metals.     Nov.  16. 

18,110.  W.  L.  Wise. — From  The  International  Patent 
Company,  United  States.     See  Class  VII. 

18,127.  A.  ,f.  Rossi,  J.  MacNaughton.  and  W.  D. 
Edmonds.  Alloys  of  titanium,  and  processes  for  producing 
same.     Nov.  2. 

18,788.  C  W.  Sponsel  and  W.  A.  Lorenz.  Process  and 
apparatus  for  hardening  metals.     Nov.  16. 

19,012.  W.  L.  Wise.— From  J.  Burns,  United  States. 
Art  of  producing  steel.     Nov.  16. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

21.83.5.  W.  J.  Still.  Improvements  in  storage  batteries 
Oct.  17. 

21.97  1.  S  O.  Cowper-Coles.  Improvements  in  the 
electro-deposition  of  metals.     Oct.  19. 

22,070.  C.  Levetus.  Improvements  in  and  relating  to 
galvanic  aud  other  batteries.     Oct.  20. 

22,096.  II.  C.  Bull,  F.  G.  Bate,  and  B.  A.  Spaull.  Im- 
provements relating  to  electric  storage  batteries.     Oct.  20. 

22,115.  E.  Baresch.  It.  M.  A.  Iiare-ch,  E.  if.  Tosler,  and 
W.  von  Zabern.  Improvements  in  galvanic  batteries 
'  let.  20. 
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.1    II   Graeberand  H.  Tobler.     Improvements  iu 

r    the    electrodes    of    accumulator-. 

■    j  1 . 

.1.   \.  Johnson. — From   II.   .1.    Decemn,  United 

[mproremeoU  in   primary    batteries.     Complete 

Specification.     <  >• 

.  t.     Improvement*  iu  ,-lectrohtical  ap- 
paratus 

Ribbe.     Improvement!    in    and   relation  to 
electric  ace  '  omplete  Specification.     Nov.  4. 

II.  Preston.     An   improved  primary  battery 
.  rating  electricity.     Nor.  1. 

Levetua.     Improvements  in  or    relating  to 
galvon  >v,  5. 

:  1  Lcvetus.  Improvements  in  or  relating  to 
galvanic  batteries  and  the  like.     Nov.  5. 

-  1  1.  Levetus.  Improvements  in  or  relating  to 
ooeti  ■  itors.     Nov.  .">. 

11.  •!   Baatick.     ImpTOTementt  in  or  relating  to  elec- 
tric furnace*  tor  the  production  of  calcium  carbide.     Nov.  8. 
•j .) . "» 4 :> .  0.  P.  Vitili.ir.lt.     Proceaa  for  obtaining  an  elec- 
trolytic deporit  oi   metallic  film"  on  aluminium.     Complete 
Specification      Nov.  8 

:    .1.  W.  Smith  and  v,  lents  in 

appar  electro-deporition  of  metals.     Nov.  9. 

88,718.  I:   Hodden.— From  G.  .1.  Miller,  United  St.it, •». 
Imprc  in    or    relating  <■•    secondary    or    storage 

batteries.     Complete  Sp,  Not    10, 

r.  '■  D.  Barton,  Improvements  in  the  art  of  ,-1,-c 
tric  dyeing  ami  shrinking,  and  in  apparatus  therefor. 
Comp  cation.     Nor.  I'.'. 

I- .   Walker.      Improvements  in  primary  gal- 
vanic batteries.    Nov.  12. 

I    0  >  ■    II   I.    W  l,.\-     A,  ,   I  ITKD. 

17,181.  Mi  ibis  foi   ii-,-  in  the  electrolysis  of 

salts.    n,a.  -i. 

Parvillee.      C positions    fbi    use    in    the 

hi  tting  apparatus  and  resistances, 
and  t!  tor  lion  manufacture.     Nov.  'J. 

'.  i.  Bell  ami  t;.  W.  D.ll.  Electrolytic  cells. 
Nov.  It. 

\    Tribelborn      I   i  accumulators  or  storage 

batten,--       \,,v .  J. 

-  I     W.    II.    Lane,      Electrical     storage    batteries. 
Noi 
J7,7o7.    i     I.    Hartley   and    II.    1-:.    Hartley.      Rotative 

OS,      Nov.  2. 

18,460,  i     I'm.  i.      EClectrical  accumulator.     No-. 

1      i      I:.  I     Menges      Primary  and  seconder] 
galvanic  batu  i„  -      N,- 

1898. 

i,  k.    Unnnntctu r  prodnctiou  of  •lectrodea 

■ 

n  P.  A.  1  manuel,   United 

Heyi        I  ■■■in    I  .   Iiiiiuouliii,   I 

-I   othei    metals  on    i 
« all- 

■ 

Primary 


\ll.  -FAT8,  OILS,  inn  Bi  IAP. 

\  ,  ill,  in,  .S-. 

"■     I     Ss  mdi  i-.  trading  .,-    B    t  .  i    \ lor.     [m- 
loi   th,    muoufai 

-    . 


L'2,77>.  W.  .1.  Engleduc  and  i<.  J.  Yarnold.  Improve- 
ments in  the  bleaching  and  refini  I  ible  and  ai  imal 
■  1  oils,  hah  oils,  and  wax,--.     Oct.  -J'.'. 

88,189.  M.  Schaaf  and  E.  Schaaf.  An  improved  process 
for  introducing  more  or  less  volatile  substances  into  finished 
or  unfinished  soaps,  and  apparatus  therefor.  Complete 
Specification.     Nov.  :,. 

23,324.  J.  South.  Improvements  iu  purifying  bydro- 
carbon  oils  and  rendering  them  non-explosive.  Complete 
Specification.     Nov.  a. 

23,557.  C.  Greene.  An  improved  process  of  extracting 
fatty  matters  from  wool.     Complete  Specification.     Noi    - 

28,806.  D.  Gray,  jun.  An  improved  soap  compound. 
Nov.  11. 

_'::,"•!-.  W.  1..  tin, Id  and  W.  Gadd.  Improvement- in 
bleaching  soap.     Nov.  12. 

COMPLETE    SPKCIPICATIONS    ACCEPTED. 

1897. 

82,863.  F.  Arledter.  Manufacture  of  resiuous  soap. 
Nov.  16. 

29,728.  S.  Banner.  Compound  applicable  for  making  a 
substitute  for  linseed-oil  body  for  paint,  printing-ink,  floor- 
cloth making,  and  the  like.     Nov.  9. 

30,662.  W.  A.  Smith.     Process  of  refining  oil.     Nov.  S. 

1898. 
1158.   E.  G.  Hughes.     Manufacture    anil    composition  of 
soap  for  toilet  and  laundry  purposes,     i  let.  86. 

18,780.  C.   (J.    Hepburn,      Apparatus  for   treating   and 

cooling  heated  liquid  fats  and  oils  with  air.      Nov.  J. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,   INDIA-RUBBER,  Etc. 

Applications. 
81,880.    Matthews'    Lancashire,    Cheshire,    and    North 

Wales    District   While   Lead    C"in]iani,    Ltd..    S.   Pope,    and 

(l.  V.  Barton.     Improvements  in  apparatus  employed  in  the 

production  of  lead  oxide  and  the  treatment  of  rough  lith  U 
Oct.  17. 

■jL'.o-j'.i.  c  o.  Weber,  C.  V.  (>"*-,  and  1.  b"ranhenburg. 
Manufacture  of  celhilo-,  esters.     Oct  19. 

82,888,  I)  1'  Lucas.  Improvements  in  composition  tor 
coating  or  painting  roofs,  vessels,  and  the  like.  Complete 
Specification.    <  let  81. 

28,891.  P.  Emanuel,  H.  M.  T.  Waehter,  and  II.  Zugt.  A 
ii,"  or  improved  bucking  composition.  Complete  Specifi- 
cation.   Oct  81. 

88,071.  A.  Stoop.  A  process  for  the  manufacture  of 
pigment!  and  the  like,     «  omplete  Specification.     No 

28,708.  II  Davison.  Improvements  iu  or  relating  to 
the  manufacture  "f  white  lead  or  the  like.     Nov.  in. 

Cost i-i. i:  p«  SnannoAiioira  Aooi  pud. 

1897. 
D    i    J.  Grist.    Manufacture  of  paints,  anti-corrosive 
compositions,  and  compositions  for  like  usee,     Nov.  9. 

119.  Blundell,  Speiice.  and  to..  Ltd.,  and  S.  Hill. 
Varnish  especially  applicable  forgiving  a  frosted  appear 

laSS,  talc,  or  the  like.      Nov.   16. 

17.497.  G.X.  Dime.    Eircproofing  < [positions.    Nov. 2. 


\1\.     TANNING,  LEATHER,  GLUE,  and  SIZE. 

Aroi  l,    VI 

.•-..  ii.  Wade.— From  1  ■'.  A.  I   Moor.  I  oited 

uieiit-  in   the    manufacture    of  leather.      Complete 
ition.     ■  let.  1 7. 
21,984.  .1.    P.  Jones,      Improvements    in   tanning   pits. 
Oct  fj. 
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22,318.  J.  F.  Jones  and  E.  S.  Clegg.  Improvements  in 
apparatus  for  treating  the  tanning  of  hides  and  skins. 
Oct.  24. 

22.443.  J.  Spraehocioski  and  C,  Stoldt.  Improved  im- 
permeable leather.     Complete  Specification.     Oct.  25. 

22,995.  A.  O.  Eevenbye.  A  dressing  composition  for 
leather.     Complete  Specification.     Nov.  1. 

Complete  Specifications  Accepted. 
1897. 
25,871.  H.  H.  Lake. — From  C.  Dreher,  German  v.     Pro- 
cess  for   waterproofing   leather    and    rendering   the    same 
impervious  to  aqueous  solutions.     Oct.  26. 

1898. 

6638.  U.  de  Giinzherg.  Method  of  preserving  and 
tawing  skins.     Nov.  2. 

12,274.  F.  Grognet.  Process  for  the  preparation  of 
skins.     Oct.  26. 

20.444.  1'.  Emperauger  and  A.  Huillard.  Rotary  barrel 
for  use  in  rapid  tanning.     Nov.  9. 

XV.— AGRICULTURE  AND  MANURES. 
Application. 
2.3,542.  A.  Wenck  and  E.  R.  Besemfelder.  A  process 
for  obtaining  the  nitrogen  of  nitrogenous  vegetable  and 
organic  waste  and  similar  substances  in  the  form  of 
ammonia,  and  the  treatment  and  utilisation  of  the  resulting 
products.     Complete  Specification.     Nov.  8. 

XVI.— SUGARS,   STARCHES,   GUMS,   Etc. 
Application. 
22.788.  G.  B.   Ellis.     From   F.   Hornig,  Germany.     Im- 
provements in  the  treatment  of  spent  beetroot,  and  produc- 
tion of  a  useful  body  therefrom.     Oct.  29. 

Complete   Specifications   Accepted. 

1898 

19,021.  A.  J.  Boult.  From  C.  M.  Kiggins,  United 
States.     Adhesive  compounds.     Oct.  26. 

20,900.  W.  P.  Thompson.  From  K.  Koch,  Russia. 
Manufacture  of  cube  or  loaf  sugar.     Nov.  16. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

21,993.  J.  R.  Garroway.  Improvements  in  and  relating 
to  the  treatment  of  distillers'  waste  liquor.     Oct.  19. 

22,058.  J.  H.  Fullarton.  Improvements  in  or  connected 
with  the  disposal  of  distillery  effluents.     Oct.  20. 

22,167.  J.  A.  Brackman.  A  liquid  for  fermentation  of 
beers,  to  be  called  "  Brackman 's  liquid."     Oct.  21. 

22,208.  J.  Correnti  and  A.  A.  Amidei.  A  device  for 
filtering,  purifying,  and  sterilising  tin-  air  before  its  entry 
into  casks  or  other  vessels  containing  fermented  liquors, 
and  for  other  like  use.     Oct.  21. 

22,247.  H.  Finlay.  Improvements  in  the  manufacture 
of  yeast  or  barm.     ( let.  22. 

22,355.  P.  Kropf.  Process  of  manufacturing  beer. 
Complete  Specification.     Oct.  24. 

22,607.  J.  T.  Hewitt.  Improvements  in  the  purification 
of  alcoholic  liquids.    Oct.  27. 

22,857.  H.  W.  Joyce.  Improved  means  for  drying  hops 
and  other  materials  in  kilns.     Oct.  31. 

29,892.  C.  Schwager.  Improvements  in  malting  appa- 
ratus.    Complete  Specification.     Oct.  31. 

23,260.  T.  C.  Andrew.  Improvements  in  utensils  used 
for  brewing.     Nov.  5. 

23,318.  H.  Finlay.  Improvements  in  the  manufacture 
of  yeast  or  barm,  and  in  apparatus  connected  therewith. 
Nov.  5. 

23,402.  G.  F.  Zimmer.  Ipjprovements  in  and  connected 
with  apparatus  used  in  the  manufacture  of  flaked  maize 
malts  and  the  like  substances.     Nov.  7. 


23,482.  K.  A.Pettit.  Improvements  in  gelatinisers  for 
gelatinisation  of  graiu  for  brewing  and  other  purposes. 
Nov.  8. 

23,571.  J.  Mitchell.  Extracting  the  insoluble  ingredients 
from  the  wash  of  distilleries,  and  the  means  employed 
therefor.     Nov.  9. 

Complete  Specifications  Accepted. 

1897. 
29,157.  II.   M.   Kettelwell.     Method  and   apparatus   for 
the    prevention    and   extinction  of  fires   in  breweries,   dis- 
tilleries, and  other  like  premises.     Oct.  26. 

1898. 
4943.  A.  F.  Watson.     Process  for  recovering  beer,  ale, 
and  porter  from  vat  bottoms,  vat  sweepings,  or  vat  deposit 
generally.     Nov.  9. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applicatioi  s. 

A. — Foods. 

21,971.   K.  Fricbot.     An  improved  process  for  sterilising 

and  blanching  cereals  and  alimentary  leguminous  substances, 

and  the  meal  produced  therefrom.  '  Oct.  18. 

22,023.  J.  Wetter.— From  the  firm  of  R.  d'Ambrieres  et 
Cie.,  France.  Improvements  in  or  connected  with  the  pre- 
servation of  milk.     Oct.  19. 

22,184.  H.  J.  Dunn.  A  process  for  preserving  animal 
food.    Oct.  21. 

22,989.  W.  H.  Myers.  Improved  means  for  preserving 
eggs,  and  the  employment  of  an  ingredient  for  that  purpose 
Nov.  1. 

23,440.  J.  B.  A.  Grouchy.  Improved  composition  for 
dressing  of  fabrics  of  all  kinds  employed  in  connection 
with  chemical,  alimentary,  and  other  products.  Complete 
Specification.     Nov.  7. 

23,631.  H.  C.  Plaut.  Process  and  apparatus  for 
removing  dirt  from  milk.     Complete  Specification.     Nov.  9. 

23,637.  M.  Julien.  Process  and  apparatus  for  treating 
butter  for  purposes  of  conservation  and  subsequent  restora°- 
tion  to  the  fresh  condition.     Nov.  9. 

B. — Sanitation. 

21,777.  W.  J.  Baker.  Improvements  in  and  relating  to 
apparatus  for  softening  and  clarifying  water.     Oct.  17. 

21,791.  H.  Ellison.  Improvements  in  chemical  drain 
testers.     Oct.  17. 

21,954.  C.  Wegener.  Improvements  in  or  relating  to 
furnaces  for  burning  refuse,  and  in  treating  the  slag  there- 
from.    Oct.  18. 

22,000.  F.  W.  Wentworth-Shields.  Improvements  in  the 
construction  of  bacterial  tanks  and  filters  for  the  purifica- 
tion of  sewage.     Complete  Specification.     Oct.  19. 

22,233.  G.  Heaton.  Improvements  in  apparatus  for  use 
in  the  treatment  of  sewage  and  other  waters  requiring  Duri- 
fication.     Oct.  22. 

22,520.  H.  Desrumaux.  Improvements  in  apparatus  for 
purifying  water  and  other  liquids.     Oct.  26. 

23,562.  Wm.  Ross  Hutton,  jun.  Improvements  in  the 
utilisation  of  precipitated  sewage  sludge.     Nov.  9. 

C. — Disinfectants. 

22,032.  J.  Long.     Improved  antiseptic  lamp.     Oet.  19. 

23,057.  A.  Zimmermann.— From  The  Chemische  Fabrik 
auf  Aetien  vormals  E.  Schering,  Germany.  Improvements 
in  disinfecting  by  means  of  formic  aldehyde.     Nov.  2. 

Complete  Specifications  Accepted. 
A. — Foods. 
1897. 
27,617.  W.  Lanwer.     Process  for  preserving  meat  and 
other  alimentary  substances.     Nov.  9. 

28,379.  H.  H.  Lake.— From  A.  Moyet,  France.  Appa- 
ratus for  sterilising  meat  in  the  raw  state.     Nov.  2. 
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-    for   the   manufacture  of  ali- 
:  _•      .table  albumen.     Nov.]'.. 

1898. 
16,195.  A.  Itehse.     1'  i  >ct.  26. 

B. — Sanitation. 
IS07. 

II   J.  G    I!  tdman.     Pr  a 
..I    n..xion-    ami    i.ttier   vapours,   ami 
on  therewith.    <  'ct .  26. 

tpparatus   for  treating 
- 
.  II    McPhail.     Heating,  softening,  and  purifying 
Nov.  2. 
\1.   Elb.     Disinfecting 

bydc  at  polymeric   thylaldehydei, 

and  method  of  employing  tame.     s- 

C. — Di'infecta  nts. 
1898. 
ij .  i.inii     1  ompositiot  ng  milk  and 

it.  16. 

XIX— 1'AI'Ki:.   PASTEBOARD,  Kto. 
Aiti.i.  raOKi 
;.  W.  P.  Thompson.— From   K.  Oaviec,  Germany, 
A„  111   paper,  and  appa- 

ratus therafoi .     1  omp  '   -'-' 

-    1     1;     Richardson  and    W.  Dickson.     Improve- 
meni  mil.  ■  paper  making.    <  let.  27. 

;    1  .    Bush,      Improve nti  in  or   connected  with 

machinen  for  varnishing  and  otherwise  coating  continuous 
.  r  material.     '  let  38. 

111    BPBOmOAIIOIfl   AcCKrTKD. 
1807. 
1     Conn   and    Mardon,    Bon,  and    Hall,    Ltd. 
r,  eloth,  parchment,  and  the  like.    Nov.  16 

;  Blotting  paper.     N01 

\.\      MM     1  IlkMIt   U.S.    ALKALOIDS, 

D    1X1  K  A 
Applicati 

II.    w     .1  1 I    om     8  I  ••     di 

An    improved     product    tor    the 

ring  of  g  in-,   and  the  Ilk.        ■    im 

I 

1     \.  Strcbel      Manufacture  of  iononc  from  <-it ml 

1     1*  intermediate  product. 

1 

I  ir  the  manufacture  of 
himn  compounds  capable  of  being  irbed,  like 

mckimnte.     Comp 

■on      V  diluted  or  reduce!   standardised 
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NOTICES. 

Members  are  reminded  that  the  subscription  of  25s.  for 
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time  to  the  Treasurer  (Mr.  Samuel  Hall),  in  order  to  ensure 
contiuuity  in  the  receipt  of  the  Society's  Journal.  Any 
changes  of  address  to  appear  in  the  new  List  of  Members 
now  in  course  of  preparation  should  reach  the  General 
Secretary  not  later  than  January  15th  next. 
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correction  must,  however,  of  necessitj',  take  time ;  and  lit 
is  hoped  that  those  members  who  have  already  subscribed 
will  extend  their  indulgence  to  the  Indexer  and  Committee 
who  have  the  work  of  correction  in  hand. 
The  prices  are  as  follows  : — 

To  Members  (see  Rules  25  and  27")  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on  the  Society's  List. 

Each  copy  10s. 
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rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  iu  which  case  no  reprints  can 
be  furnished  to  the  author. 
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MB.    A I  I  l.l  D    BUI  mum    IN    1  HI    OB  LIB. 


BOMB  ixri'.KiMi  Ms  i  PON  HIGH  STRENGTH 
HYPOCHLORITE  SOLUTIONS 

in     M\\    KUSPRAT]     HID   B.    MlltUM.il     SMITH. 

Imi    hypochlorites    arc  s    class  of    bodies   upon  which 

rativelj    little  wrk  has  been  done,  though  a  large 

amount   of  w.nk   exists  where  tln-ir  solutions  have   been 

used  i.  is  upon  other,  mure  especially    <.r^r.mi.-, 

bodies     Their  most   important   metnbei     hy| hlonte  of 

imn     has  si  iderable  degree  of  attention, 

bat  the  need  of  more  definite  information  upon  the  others, 
notabl}  sodium  hypochlorite,  led  t"  the  experiments  which 
w.  sxe  now  placing  before  tl, i^  Section. 

Reviewing  the  past  work,  we  find  in  Watts'  Dictioi 
large  assortment   of  mcthodi  of  preparation  and  general 
s pochlorous acid  and  hypochlorites, including, 
of  com  lard  method  ol  passing  chlorine  gas  into 

causiii  soda  solution;  but,  beyond  the  statement  of  the 
fact  "i  i in  ir  formation,  nothing  is  to  1"-  found  » ith  regard  t" 

,  en  solutions,  de position  al  rations  strengths,  oi 

information  which  would  place  the  hypochlorites  upon  the 

..i  well  known  and  fullj  undersl I  bodiet 

Bubeequcnt  work,  as  slreadj   stated,  has  tended  m 

llud]     the    USeS    tO     which     i  may    I'f    put    as 

illy  upon  organic  bodies,  than  to 

trengtb  ;  but  iliai  which 

loue  upon  them  mn  be  In  ii  frj  summoi  i 

An  extract   from  tbo  Bulletin  di  ta  Sociote  Industriellc, 

..ii  in   this  Journal,  1800, 611,  pofaits  out  that 

sodium  hypochlorite  has  becomes  uol   unimportant  emu 

•  i  reviews  the  methods  of  its  manufs 

iin -i   method   depended    u] the  simple  ri 

Ij  iiienii I,  but  Hi  -  «as  improved  upon  by  i 

'  der  « iih  carbonate 
■  •I    sulphate  of    soda    in    rotation   with   the   formation   of 
hypochlorite  of  soda  solution.     I  udei  the  name  of"] 
.lav  Ill,"  tins  liquid  bad 

ll| till'   I    "Mllll.  lit. 

-la  up  t..   1 

lii   that    veal    i   patent    was   taken    out    by   Count   de 

■  what   hi  ■  i>  a  wonderful  Improve- 

ipon  "  Kiu  de  Jaw'iK."    \\'e  need  not  sxpuun  tins 


patent,  as  it  was  both  chemically  and  practically  an  absurdity, 
though  there  was  no  question  as  to  its  novelty.  The  next 
year,  however,  the  same  inventor  took  out  a  patent  which, 
though  scarcely  practicable  for  commercial  purposes,  is, 
from  a  chemical  standpoint,  ideal.  Under  this  patent,  dry 
chlorine  and  air  are  subjected  to  an  electrical  discharge,  the 
resultant  gases  being  passed  into  caustic  liquor.  By  this 
means  the  inventor  claims  to  have  enormously  increased 
the  energy  of  the  chlorine,  but  certainly  does  not  seem  to 
understand  the  chemistry  of  the  alteration  that  be  has 
made,  which  has  simply  resulted  in  the  conversion  of 
chlorine  gas  into  ClsO.  The  advantage  of  this  method  is 
best  shown  bj  the  equations  N»J  »  +  CI..O  =  2KaOCl,  that 
is,  two  available   oxygen  atoms  for  two  of  chlorine,  instead 

of  the  usual  reaction  Na,0  +  CI,.  -  NaOCl  +  NaCl,  that  is, 

mic  available  oxygen  atom  for  two  of  chlorine. 

The  application  of  an  electrical  discharge  for  "  energising  " 
chlorine,  however,  scaroely  comes  into  the  range  of  practical 
politics. 

in  1895,  F.  Oettel  investigated  the  question  of  electro- 

lvtically  produced  hypochlorite,  for  which  processes  had 
sprung  up.  Tins  work  is  full  of  interest  ;  but  his  Statement 
that  1*25  of  available  chlorine  per  100  c.c.  is  the  highest 
Btrength  obtainable  by  this  means,  even  if,  as  we  have  bat  n 
informed  from  an  at  present  private  source,  the  Btrength  is 
somewhat  under-estimated,  places  his  experiments  outside 
tin-  scope  of  ihis  paper. 

The  same  remark  applies  tn  other  work  ivhich  has  been 
dime  dealing  with  hypochlorites  under  I  per  cent. 

In  the  Zi-its.  for  anorg.  Cbem.  for  ls'.i?,  however,  a  long 
series  of  investigations  as  made  by  T.  Bhaduri  are  given, 
and  these  are  the  first  systematic  attempts  to  make  and 
examine  hypochlorite  of  soda  solutions  approaching  the 

strength  of  those  already  on  the  market. 

Bhaduri  passed  chlorine  into  caustic  solutions  containing 
from    1    to   ?0   grins,    of    Najt  I    per    100    C.c.     The    highest 

hypochlorite,  however,  which  he  made  corresponded  to  only 
abi  ut  s  grins,  of  available  chlorine  per   100  i.e.,  so  that  he 

had  a  1hil;c  excess  nf  alkali  in  his  sulnl  i.'iis. 

He  noticed  that  even  when  purr  caustic  soda  was  used, 
the  colour  of  the  solution  after  formation  of  hypochlorite 
was  purple:  this  he  attributed  to  formation  of  perman- 
ganate, but  iii'l  no!  pay  further  attention  to  the  point. 

lie  also  investigated  in  great  detail  the  decomposition  d 
the  hypochlorite  on  standing,  and  gives  as  his  res  dts  thai  a 

hypochlorite  of  about  6  to  8   per  cent  by  volume  d m- 

poses  rapidly,  even  in  the  dark,  with  formation  of  chlorate 
and  a  certain  evolution  of  oxygen. 

This  paper  did  nut  come    to   mir  hands  till    most    of   our 

work  was  completed, and  it  will  be  seen  thai  in  our  results 
considerable  divergence  from  his  occurs.    To  this  we  will 

return. 

There  is  mi  further  work,  as  far  as  we  have  been  able  to 

,  U| 'In-    Bubject,  and  what   we    have    mentioned 

is  obviously  far  from  being  exhaustive.  Now,  hypochlorite 
of  soda  i-  becoming  mere  and  more  a  recognised  com 
meroial  product,  and  t'er  several  years  there  have  been 
diffen  nt     makes    upon     the    market,    chiefly    under    trade 

n es.     The  usual  Btrength  was  ,'c  to  s  per  cent,  by  volume 

ccf  available  chlorine, and  this  was  not  exceeded  until  the 
United  Alkali  I  d  came  upon  the  market  with  a  191  to  IS 
per  cent,  article.  I  In-  has,  hs  yet,  not  been  approached 
bj    other   makers;   but    the   demand    for  a   high-strength 

hypochlorite  Is  increasing,  and  ii ler  to  obtain  definite 

information   upon   such    hypochlorites  th  ligations 

were  undertaken. 

In  choosing  a  method  fur  these  experiments,  which  are 
purely  laboratory  researches,  we  reverted  to  the  old  text- 
book method  of  passing  chlorine  iuto  caustio  soda  solution 

as  I  he  Simplest   lo  follow    in  every  phase. 

simple  as  the  process  i~,  we  must  ask  permission  to 

several   apparent    anomalies   arise    whioh   are  only 
comprebensibh  if  the  reactions  are  quite  clear  in  the  mind. 


NaOH 


rci 


v''" '  .  it ,, 

NaCl      '*    "■ 


For  every  two  atoms  ol   free  chlorine,  one  has   i>c. e 

lived  .is  inert  sodium  chloride,  the  Othei  has  combined  with 
oxygen  te  form  hypochlorite :  the  one  moleonleof  hypo- 
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chlorite  having,  so  to  speak,  absorbed  the  activity  of  the 
two  atoms  of  chlorine.  Quantitatively,  80  parts  of  caustic 
soda  have  combined  with  chlorine  to  produce  133  parts  of 
fniid  and  IS  parts  of  water. 

The  problem  that  we  now  set  ourselves  was  to  deter- 
mine the  highest  strength  of  hypochlorite  that  could  be 
obtained  from  caustic  soda. 

A  preliminary  trial  demonstrated  the  impossibility  of 
making  hypochlorite  direct  from  solid  caustic,  for  the  simple 
reason  that  absolutely  no  reaction  takes  place. 

The  first  limiting  factor,  then,  for  a  high-strength  hypo- 
chlori  te  is  determined  by  the  highest  strength  of  caustic  liquor 
obtainable  in  the  cold  ;  this  we  may  take  as  50  gtms.  Na20 
per  100  c.c,  which,  allowing  for  the  increase  in  volume  due 
to  the  reaction,  would  give  a  hypochlorite  corresponding  to 
50  grms.  available  chlorine  per  100  c.c.  There  is  a  very  big 
difference   between   this   and  the   highest  strength    known 


hitherto,  and  it  was  taken  provisionally  as  the  upper  limit 
to  be  aimed  at. 

The  second  limiting  factor  is  the  extent  to  which  SO  parts 
of  caustic  can  be  replaced  by  mixed  hypochlorite  and  salt 
so  that  these  latter  shall  remain  in  solution,  and  this 
consideration  may  be  materially  modified  by  the  possibility 
of  the  sodium  chloride  being  thrown  out  of  solution,  leaving 
the  hypochlorite,  which  may  be  regarded  as  a  highly  soluble 
body,  by  itself. 

Our  problem,  therefore,  was  the  fixing  of  these  points 
and  the  general  properties  at  these  points.  The  apparatus 
consisted  merely  of  a  fairly  large  bottle  containing  caustic 
liquor,  into  which  dried  chlorine  gas  was  passed.  The 
caustic  was  in  the  form  of  commercial  caustic  liquor, 
containing,  in  addition  to  sodium  hydrate,  small  quantities 
of  chloride,  sulphate,  and  carbonate ;  this  solution  was 
diluted  down  to  the  required  strength  for  each  experiment. 


Tahle  I. 


Experiment. 

Caustic  Soda  Solution 
used. 

Hypochlorite. 

Remarks. 

'  Tw.            Xa20. 

A*  CI.     i  OhtaSJ   TotalCI-   !      Na»°- 

! 

°Tw. 

A 

60 
65 
70 

72 

I'll 
'.is 

2S-3 
30-1 
SI  "7 
33-8 

43'6 

49-8 

22  2 
24-1 

■25 '8 
28'8 

81 '  1 

Sl'6 

28-2 
f26"2 
i.33-2 
(32-3 
(35-5 
)32-8 
(39-8 
fS7-8 
(44-6 
f430 
(.49-2 

III', 

o-i 

21 
6-6 
9-3 

20-9 

■j;:: 

22-0 
21-9 

1-8 
0-7 

2-0 

0-4 
1-7 
5-9 

60 
66 
7n 
62 

70 

70 

'■  Free  aikali  all  carbonate. 

B 

C 

D 

E 

F 

t'21'i            „          3      „ 
'(.  9  1            „         16      „ 

70                   32-9 
711                     7-4 

H(l) 

H  (2) 

0-6 
0-6 
0-9 
0-9 
0-9 
2-8 
2-8 
8-8 
l-'i 
4-0 
9-4 

18-0) 
20-3) 
18-5} 

20-0  I 

..    i 

ss-n 

276  J 

0-7 

0-5 

1-7 

63 
6S 
73 

H  (3) 

73 
78 

6-5 

8-1 

H  (4) 

06                   75 
l'l                   80 

H  (5) 

84                   11-5 
So                     6*2 

70  29-8 

71  7'3 

H(6) 

0-5                   8t 

f  28-6  Av.  01.  after  2  weeks. 
1   5-8             „          14       „ 

18  4             „            6       „ 

I  (final) 

44o 

2-9 

20-6 

7-8                   81 

K  (1) 

SB"  5 

340 

1-1 

0-7 
0-4 

21-0 
22-2 

22-0 

0-9                  63 

K  (2) 

0-7                   66 
1-0                   68 

K(3) 

71                     4-3 

1 

33-7  Av.  CI.  after  1  week. 

All  results  are  in  grammes  per  100  c.c.  of  the  solution, 
which  for  shortness  we  shall  call  "  per  cent." 

The  earlier  experiments  offered  no  difficulties,  and  hypo- 
chlorites of  12  to  15  per  cent,  were  obtained,  the  fundamental 
conditions  to  be  observed  being  a  continuous  excess  of  free 
alkali,  and  further  a  temperature  below  90°  F.  ;  with  these 
precautions  the  formation  of  chlorate  could  be  entirely 
avoided. 

The  change  of  colour  noted  by  Bhaduri  also  occurred 
with  us,  and  in  our  opinion  this  trifling  fact  is  of  such  great 
importance  in  its  influence  upon  the  hypochlorites  that  we 
will  deal  more  fully  with  it  in  the  course  of  our  paper. 

Proceeding  now  to  higher  strengths  (see  Table  I.),  the 
deposition  of  sail,  as  already  anticipated,  set  in.  The 
point  at  which  this  commenced  varied  with  the  strength 
of  the  solution  and  the  progress  of  the  absorption,  but 
for  the  conditions  under  which  the  bulk  of  our  experiments 
were  carried  out — namely,  with  a  70°  Tw.  caustic  liquor  at 
normal  temperature — was  when  the  6olutiou  had  absorbed 
chlorine  to  the  extent  of  12  per  cent,  by  volume.  The  deposit 
at  this  stage  was  not  very  large,  and  settled  rapidly  at  the 
bottom,  leaving  the  hypochlorite  solution  intact ;  but  as  we 
proceeded  further  to  higher  solutions  the  deposition  was  so 
copious  that  serious  experimental  difficulties  arose,  which 
made  direct  formation  impossible.  Two  of  our  earlier 
experiments  were  as  follows  (A  and  K  in  Tahle  I.)  : — 

A  solution  of  60°  Tw.  yielded  22-2  °/0  of  available  chlorine. 
65°  „  24-1 7„ 

But  in  these  experiments,  though  an  excess  of  alkali   was 
left  in  at  the  finish,  rapid  decomposition  took  place.      It 


was  found  on  investigation  that  the  free  alkali  had  been 
entirely  carbonated.  This  we  had  not  realised  as  a 
disadvantage,  but  it  was  proved  by  special  experiments 
that  carbonate  did  not  act  as  free  alkali  in  maintaining  the 
stability  of  hypochlorites  ;  these  special  experiments  are 
given  in  Table  II. 

Several  changes  in  the  solution  at  and  just  before  com- 
plete saturation  were  interesting.  The  first  sign  was  an 
alteration  in  the  colour,  the  purple  or  dark  red  colour, 
which  the  solution  had,  becoming  fainter  ;  this  reached  its 
culmination  in  the  throwing  down  of  iron  hydroxide,  leaving 
a  clear  golden  liquid.  This  liquid  became  rapidly  hot,  and 
a  considerable  decomposition  into  chlorate  had  taken  place, 
the  strengths,  which  at  the  moment  of  saturation  had  been 
22-2  per  cent,  and  24- 1  per  cent,  available  chlorine,  having 
on  the  following  day  fallen  to  14  per  cent,  and  16  per  cent. 
Our  source  of  chlorine  had  not  been  unimpeachable  as 
regards  carbonic  acid,  but  after  remedying  this  defect  and 
regarding  ouly  caustic  alkali  as  free  alkali,  we  were  able  to 
proceed. 

Table  I. 
Experiments  D,  E,  F. 

Solution  at  72°  Tw.  gave 28-6  °/o  available  chlorine. 

89° Tw.    „    Sl-l7o 

98°Tw.    , Sl-5% 

But  the  two  last  contained,  respectively,  6-6  per  cent, 
and  9  3  per  cent.  CI.  as  chlorate. 

This  would  seem  to  indicate  the  attainment  of  a  natural 
limit  for   the  formation  of  hypochlorite,  but  as  several 


- 
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.^rurr,  I    which   migbl   have   had   a 

minate  (best 
raj  iii   mn 

lelj  low,  while  in  I-  and  F  thi 

i    ibe  solution*, 

ircularion    of   the 
liquor  bj  Ibc  impeded  :   this  could 

rheating,  both  of  which 
might  lead  to  aboorma]  result) 

atration  had  fallen  to  ?<>    Tw.  in   both 

■  in  ,r,  l   - «•  limiting  conditions  of 

which  woulil  not  be  ignored. 
Now  it  bad  been  noticed  that,  if  a   70  Tw.  caustic  is 
I   with   chlorine,   Its    end   concentration,    wring    to 
expulsion  of  lower  than  at  th 

There  was  therefore  n  probability  that  the  solutioi 

ilviog  op  solid  caustic,  which  could  then 

irated  with  chlorine.     Experiments  based  upon  this 

,|itic.n  proved  thoroughly  satisfactory. 

\   7  it ur.it io ii  with  chlorine, 

[able  I.,   H  (1)5  "'   onlji  63   Tw.  with 

ih  chlorine. 

.1  up  i.i  ti ..■  extent  of  7    i  pel  '  ■ :  this  led  to 

further  depositi f  salt,  the   liqm  inted  off   ind 

*li  chlorine. 
Thia  ted  five  timet,  the  full  results  being  given 

•   i     l  cperii til.,  tin-  top  line  in  each  operation 

of  tin    solution   after  addition    of 
'  i  line  being  tin 

the  et  'i ■■ti- 

l  be  final  solution  was  at  follows  :  — 
Tw.  B4  ,   At.  I  nt.,  ( II.  aa  chlorate  S-4 

Potal  •  h  lorine  87 '  6  per  rent.,  <t  itli  a  large  excess 
of  alkali. 

A  ration  result  'I   in    14*5  per  cent. 

with  8  per  blorini    as  chlorate  ;  bul  no     peoial 

nt,    which    was    merely 

confirmatory  "i  the  previous  one. 

The  lurgo  quantity  ol   chlorate  was,  however,   unsatis- 

. .   anil    «■■    -ill    i  ■  ii   n   was  an   im 

rather  than  "  il    of    the    operation.     We    were 

supported  in  thia  h  in  of  the  following 

hi  ill.'  process :  up  to  89  percent,  the  chlorine  as 

chlorate    bad   bet .<    kept    bclots     l    per   cent.  :    the   next 

ii   -aw  it   i  |.,  i   i .  nt..  bul  here  we  were 

.-I-  tbal  the  temperature  bad  been  allowed  to  rise  too 

bJgb.     In  tho  further  operations  the  increase  ".i-  rapid,  bul 

during  these  the  gi  station  had  so  risen  that 

•Ii.    -  iii   Instead  of  di  f ■  ■  ■  s n i 1 1 >.- .  rate  ai  a  foam-like  scum  to 

the  top  of  the  liquid.     And  this  scum  would  earn  up  li<|iior 

which  would  then  be   lubjecl  to    either   evaporal 

carl ..ii.in.   with   i. miIi. mi    conversion    of     hypochlorite 

intii  chlorate     « <n    itirring,  Ibis  found  it-  waj    back  into 
it  ion,  whii  h  illy  showed  entage 

of  «'lil' 

It  would  have  t i  possible  to  repeat  these  experiments 

in  i iprored  form,  but,  li.i\  in^r  obtained   a  practically 

10  per  cent   solution,  it nsidcrcd  tlmt  ««    bad  sufficient 

lion  upon  this  pha f  tho  aabjeet,  and  pn 

'-iti.iii  ..t    r In— ■  -    various 

ring    tins    •  ,.f    ,„,r    work    we    will 

-""ii'1  ■  II  tnation  of  bigh-l  ■ 

I    — 

A  i         nl  ; 

abort 

whit  h  the  salt  thrown 

out  of  '0111111111  di  i 

m,  luti,  if  found,  remove 

I  k  . 

'''-'i»  higher  | nng 

n  solutiot  the  conditions 

•  -'ii  ..I  the  di 
:    I    '  .  :.  imely, 

in  glass  cyUnden  iii  lull  daylight  tin 


Taking  this  into  consideration  the  medium  strengths  -how 
..  rate  of  decomposition  not  prohibitive  from  a  commercial 
standpoint,  but  the  decomposition  of  the  rerj  high  strength 
h\  pochlorites  is  so  rapid  thai  they  need  not  he  further 
conoid 

\. CI. hint  fallen  in  I  iv.  k-  in  ts-8% 
B.811       Av.CI.  „  :t  M-] 

ii.  v<  •      Iv.Ck  ,.         •• 

1.   n."       Av.CI.  „  B       ,.        1-  i 

that  i-.  the  very  high  solutions  hud  fallen  in  equal  periods  to 
much    the    -aim'  point  as  tlu-    ;ll>    per   cent,  solutions  ;    or,  ill 

other  words,  at  some  point  not  lutu-li  above  80  pet  cent, 
hypochlorite  becomes  absolute!)  unstable. 

further  lest  ;  after  still  long.  ,   periods  gave  :  — 

E.  after  4   mouths 10  per  cent.  Av.  CL 

ii  I 

I        .     2        1.V6      ,. 

the  gravities  in  all  cases  being  between  82    and  66    I 

We  Fell  that  we  now  had  sufficient  data  to  propound  an 
explanation  of  the  various  observationa  made,  especially 
with  a  vii-w  in  defining  and  finding  the  condition-  nndei 
which  a  high-strength  hypochlorite  Bhonld  have  stability. 

Reviewing  Table  I.  we  find  that,  with  rising  percentage 
of  chlorine  and  concentration  of  solution,  the  tonal  chlorine 
has  been  steadilj    diminished,  owing  to   the  expulsion  of 

salt. 

Ni'w  the  free  sail  contains  half  the  chlorine  involved  in 
ih.'  reaction — 

2NaOH  +  CL      NaOCl      MaCl  +  II.<>. 

When,  tin  i.  im  i,  a  solution  hits  been  made  which  is  of  snob 
acentration  that  all  free  salt  has  been  thrown  out  of 
that  solution,  the  total  chlorine  will  only  be  hutf  the 
available  chlorine— an  apparent  paradox,  which  a  considera- 
tion of  the  equation  explains, 

The  reaction  for  the  decomposition  of  a  hypochlorite  into 
chlorate  is  expressed  bj  the  equation  — 

SNaOCI      NaClOj  i  2NaCl< 

hut  when  we  have  reached  tin'  point  indicated  above,  where 
total  chlorine  half  available  chlorine,  we  have  a  solution 
in  which  salt  is  absolutely  insoluble. 

The  law  of  ma--  states  that  if,  in  anj  system  of  chemical 
bodies  in  solution,  a  rearrangement  of  the  molecules  ia 
possible  which  can  result  in  the  formation  of  an  insoluble 
molecule,  that  rearrangement  will  take  place.  Apply  the 
law  to  the  latter  equation  under  the  conditions  premised, 
ami  we  have,  a-  the  -t.i^e  beyond  which  no  stable  hypo- 
chlorite can  exist,  that  Btage  where  all  free  salt  has  been 
thrown  out  ol  solution.  To  lix  tin-  possible  degree  ol 
stable  concentration  i  are,  a  matter  of  experiment. 

The    i sideration    ia  complicated    by    the   presence   of 

chlorate  in  mosl  ol  our  early  experiments,  bnl  even  they 
enahlt  an  approximation  to  be  made,  as  well  as  give  a 
confirmation  of  the  tbcorj  - 

t  lonsider  the  following:  — 

Expi  rimt  nl  1). 

Active  chlorine,  S0'7  pet  cent. ;  total 
chlorine 2.T3  pet 

\"W    I  ling    I"    tile 

active  chlorine        l.v.t        „ 


i  if  wh  i  ow  "lily 


S     II 


that  i-.  a  deposition  of  1 7  ■  7  per  cent.     Here  the  critical 
point     Im-    not    boon    reached.     This   solution,    after    four 
•.ia-  18*6  pet  '.nt   At .  CL 

Experiment  K. 

et'Opern 

Una  i"  si 

chlorine la-OS 

Of  which  there  is  now  only 8*18      ,, 

Here  the  deposition  ol  -alt  is  82'7  per  cent.,  and   the  point 

ha-  im!   vet  h.  en  reached. 
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After  three  weeks  the  strength  was  24  "1  per  cent.,  and 
after  four  months  9  ■  1  per  cent. 
On  the  other  hand — 

Experiment  H. 

Total  chlorine 27N1  per  cent. 

Free  NaCl,  corresponding  to  active 
chlorine 29'3         „ 

Here  the  point  has  been  exceeded  by  6  per  cent. 

This  solution,  after  two  weeks,  only  tested  28*6  per  cent. 
Av.  CI,  and  after  3|  mouths,  5-8  per  cent.  Av.  CI. 

In  other  words,  the  whole  excess  of  strength  above  the 
stage  where  all  free  salt  has  been  deposited  is  not  only 
valueless  with  respect  to  stability,  but  even  adversely 
affects  the  keeping  powers  when  the  strength  has  fallen  to 
that   of  the  solutions  below  the  critical  point. 

To  exactly  fix  this  point  of  comparative  stability  is 
difficult,  as  it  will  vary  within  certain  limits :  but 
Experiment  H  (3),  under  the  conditions  then  existing,  would 
be  very  near  the  limit  set  by  our  hypothesis.  In  it  active 
chlorine  =  35-6;  total  chlorine,  18 •  5  ;  free  NaCl,  corre- 
sponding to  active  chlorine,  17  '8  ;  that  is,  deposition  of  free 
salt,  96  per  cent. 

We  concluded  from  these  experiments,  therefore,  that  it 
was  useless  to  attempt  to  manufacture  a  hypochlorite  solution 
of  ovet  35  per  cent,  available  chlorine.  A  review  of  the 
various  concentrations,  both  before  and  after  keeping,  led  us 
to  the  further  conclusion  that  stability  could  not  be  main- 
tained in  a  solution  of  a  concentration  appreciably  above 
68°  Tw. ;  in  other  words,  in  a  system  of  hypochlorite, 
chlorate,  caustic,  and  chloride  of  sodium,  in  the  propor- 
tions existing  in  our  various  experiments,  chloride  of  sodium 
is  soluble  at  a  concentration  of  about  fi8°  Tw. 

With  these  two  conditions  added  to  those  already  referred 
to,  we  again  attempted  to  make  a  really  stable  high-strength 
hypochlorite. 

Here,  as  in  the  earlier  experiments,  difficulties  of  manipu- 
lation occurred,  which  for  some  time  baulked  our  efforts. 
We  found  that  the  most  satisfactory  way  of  working  was 
iii  a  tall  glass  cylinder,  introducing  the  chlorine  by  means 
of  a  narrow  glass  tube,  and  thus  preventing  local  saturation. 
Frequent  stirring  was  also  found  advisable,  and  the  concen- 
tration was  never  allowed  to  exceed  71°  Tw.  at  the  com- 
mencement, nor  68°  Tw.  at  the  end,  of  each  operation. 


The  details  of  this  experiment  are  given  in  Table  I.  (K.) 
The  final  result  was:  Av.  Cl„  34  0:C1.  as  chlorate,  0-4  per 
cent.;  total  chlorine,  22-0  per  cent.,  which  represents  a 
deposition  of  salt  of  only  72  per  cent.  It  would  therefore 
be  possible  to  obtain  a  somewhat  higher  strength,  which 
should  be  >table  upon  our  hypothesis,  hut  the  one  in 
question  was  of  sufficient  strength  to  be  a  fair  criterion  of 
the  stability  of  a  really  high  strength  hypochlorite.  After 
keeping  for  a  week  in  a  dark  but  open  vessel,  the  strength 
had  only  fallen  by  0-3  per  cent,  containing  still  33-7  per 
cent,  available  chlorine. 

Coniparcd  with  the  statements  made  concerning  hypo- 
chlorite of  soda  of  greater  strength  than  5  per  cent.,  we 
contend  that  this  may  be  called  a  stable  solution. 

One  modifying  condition  we  will  in  conclusion  discuss, 
but  this  condition  strengthens  our  contention  that  hypo- 
chlorites even  of  very  high  strength  are  stable.  Reverting 
to  Bhaduri's  investigations,  we  must  especially  criticise  his 
statement  that  hypochlorites  of  8  per  cent,  decompose 
fairly  rapidly,  with  evolution  to  a  certain  extent  of  oxygen 
in  the  cold. 

This  decomposition  he  places  as  high  as  03  per  cent,  of 
Av.  CI.  in  four  hours. 

That  he  obtained  these  results  we  quite  believe,  but  we 
contend  that  he  has  assumed  too  lightly  that  the  coloration 
of  the  liquid  already  mentioned  was  due  to  permanganate, 
and  has  ignored  its  possible  effect  upon  the  decomposition. 

Our  experience  from  both  practical  and  special  experiment 
is  that  hypochlorite  of  soda  is  stable  for  considerable  periods 
in  the  absence  of  iron,  and  Bhaduri's  results  only  agree  with 
ours  on  the  assumption  that  the  colour  of  his  solution  was 
due,  as  in  ours,  to  ferrate  of  soda.  We  have  had  unpleasant 
evidence  of  the  evolution  of  oxygen  in  the  presence  of  iron 
as  the  following  anecdote  will  show  : — In  the  early  days  of 
this  business  we  were  negotiating  for  the  shipment  of 
hypochlorite  of  soda  to  a  coastwise  port  that  shall  be 
nameless.  A  sample  had  been  forwarded  to  the  shipowner's 
office  in  a  tightly-stoppered  stoneware  bottle.  Unfortuuatelv 
the  bottle  burst  at  the  office,  giving  the  office  floor  and  desk 
a  much  needed  but,  locally,  too  violent  cleansing.  That 
line  of  steamers  has  placed  hypochlorite  in  the  class 
of  "dangerous  explosives,"  and  will  not  carry  it  at  any 
price. 


Table  II. 


Original  Test. 

Reduction  of  available  Chlorine. 

Remarks. 

Av.  01. 

Na20. 

1  Week. 

2  "Weeks. 

3  Weeks. 

4  Weeks. 

5  Weeks. 

t!  Weeks. 

7  Weeks. 

(-112 

(A.)  1  10-7 

(.  8-5 

0-2 
0-4 
2"2 

in 

Ki-7 
8-5 

11-0 
107 

8'5 

10-7 
10-5 

S-5 

7■e, 

8-7 

8-5 

7*0* 

8-5 

8-3 

6-2* 

*  Alkali  all  carbonate. 

,p,  ni-2 

(B-'  I  6'7(a) 

0-2 
3-2 

H'l(a) 

5-9 

7-5 
5-2 

2-5(6) 
4-0 

3:6(6) 

•• 

•• 

(n)  Fe2(HO)6  introduced. 

(i)  Caustic  alkali  still  present. 

fW6fe) 

1  20'0(d) 

(C.)  i  29'6(c) 

1  2.V0(rf) 
Ll2'8(d) 

2-8 
2-0 
2-5 

14 

t 

2ire 

20-0 
28-6 
23-0 

12*8 

;; 

(<•)  Ferrate  present, 
(d)  Ferrate  removed. 

The  same  occurrence  was  experienced  in  less  violent  form 
on  many  occasions,  a  hypochlorite  containing  iron  being 
always  found  under  pressure  if  kept  in  a  closed  bottle. 
Upon  the  other  hand,  hypochlorite  of  soda  freed  from  iron, 
of  which  there  is  also  a  commercial  form,  could  be  kept  in 
closed  bottles  or  sent  by  post  without  appreciable  rise  in 
the  pressure. 

These  are  rough  tests,  but  are  fully  borne  out  in  every 
case  coming  under  our  notice,  and,  though  we  do  not  go  so 
far  as  to  say  that  there  is  no  evolution  of  oxygen,  a  con- 
sideration of  the  experiments  in  Table  II.  show  that  in  the 
case  of  a  really  iron  free  hypochlorite  the  evolution  cannot 
be  measurable  in  a  month  because  during  that  time  no 
decomposition  has  occurred. 

Group  A.  were  conducted  to  show  the  action  of  carbonic 
acid  in  the   air  upon   hypochlorites ;  the   decomposition   is 


very  low,  until  all  the  alkali    is  converted  into   carbonate 
after  which  the  decomposition  proceeds  rapidly. 
These  solutions  are  all  free  from  iron. 

Group  B.  Ferric  hydrate  was  introduced  in  the  first  case 
after  one  week,  in  the  second  at  the  commencement.  The 
rapid  decomposition  of  these  when  compared  with  Group  A. 
demonstrates  the  effect  of  iron  even  in  the  cold. 

Group  C.  are  high-strength  hypochlorites.  By  removal 
of  the  sodium  ferrate  the  decomposition  is  completely 
arrested  for  two  weeks  and  probably  much  longer. 

The  last  sample  is  a  chance  commercial  sample  free  from 
iron. 

We  therefore  feel  perfect  confidence  in  staling  that  the 
presence  of  iron  in  a  hypochlorite  has  a  serious  influence 
upon  its  stability. 


THE  JOURNAL  OP  THE  SOCTETT  OP  CHEMICAL  tNDtJSTRt.        [Dec.si.i8M. 


isilj    •  (plained   by   the 
„,„,,  .,i  hypochlorite  upon  ferrate, bnl  why  this 

mposition  mio  chlorate  is 

t ferrate  is  actually  present  moor  liquors   has  been 
proved  with  thi  pebj  Mr.  C   I,onguet  Higgins. 

I„  :t||   ooi  periments  upon  the  high-strength 

hypochlorites    tbil  "'■  :""1    •'•" ■■"' 

absolute-      In    the    last 
,  «l . fT.-r.-i.t  kind  of  glass  being   used, 
-mail  in  quantity  but  it  did  still  exist. 
these   various   (acts  we   draw  the  following 

,-  to  the    nature  of  by] 111"!  ;  I.      '  P  f" 

the  point  when  salt  commence*    to  deporil    hypochlorite  in 
the  ron  is  stable.     Brum  that  -ta;-e  to  a  point 

when  all  the   frei    tail   i-  deposited    hypochlorite   in   the 
ir,.n  i-   not  quite  bo  stable  bat   it-  stability  is 
lerable.      Beyond   the   stage    where   all  free  6alt    is 
deposited  absolute  instability  exi-t-. 

Under  favourable  circumstance!  a   hypochlorite  can  be 
lining  8S  per  cent  by  rolnme  of  available  chlorine, 
except  foi    hydrogen   peroxide  of   unmarketable 
itrengths,  the  strongest  oxidising  solution  in  the  cold. 

.  /'  -  During  the  c se  ••) 

I   in   producing  crystals  ol 

bj  | odn. 

We  .lii.  'I  these  bj  drs  ■  ioc  oil   the  liquor  by  means  <>r  a 
vacuum  Piter  as  rapidly  a-  possible,  dissolved   in  weighed 

ilysed  the  solution.     The 

Pei  i 



Nil 





[00*0 

.11  ii m  ol  caustic  was  also  pre*  nt. 

'   i-  problblj  pi  I  deposit  on  the  crystals. 

Tip-  crystals  are  fine  needles,  and  on  the  above  composition 
won-  ■  iniihi,  N.i'Hi   ■    HjOwith   •    not  more  than 

the  literature  of  the  last  so  yean  hypo- 
has  been  known  only   in  solution;  bul  in 
.'  an  investigator,  whose  name  we  have  been  unahle  to 
\.  i,  on oouiho  a  solution  of  hypochlorite  ami  carbonate 
i  needle-like  crystals  which  bleached  indigo. 
Whether  tin-  was  anticipation  we  are  not  |  my, 

bnl   we  i  we  are  thi    Oral  to  isolate  and  submit 

samplei  ol  these  crystals,  at  any  rate  t..  this  Society, 
In  conclusion,  we  most  express  our  acknowledgment  to 

Mi      \m        I  itintion   of  the  work    u| 

Hypochloriti    ol  Bodu  t"  which  1 1 1 i -  papei    is  merely  the 
|iiel. 

•  i  r.  us   i  in;  30LTJBIL1 1  V  OF  CHLOBINE 

IN    BRINE. 

ii v  '  mill  k-   *.  k«uin,  in  ii..  11 -e  .   imi  r    o'niurv 

lui    solubility   of  chlorine   in   saturated  sodium  chloi 
solution    <  '   and  importance   in 

■ 
|i    •  r-i      it  ions  ol   the   solubility   ol  chlorine  in 

chloride  iv<    ' m  tdi    bj 15, 

i   the  Kumpl   (Ann.   I'hys.  u.  Cbetn.   Beibl.  1882, 

ii.   |  i,  bill  the  •  s.pcri nt-  are  practloally   all 

itioos.      Those    of    Kumpf 
sppi  the  following 

inlerpolation    fi    n  9h  ients    for 

Soli,  .U|, | 

i  ; — 

i -■••2:11:  —  0-05509  1    ■  for    ;i".i7    per 

1  ---.  ■!■  1928  -  ii-  11281 1  H 

1,1    N.i  I. 
1    ,44 06717  1   ■   0*0011) 

,..  1  cent    '• 


In  addition.  Kumpf  state*  that  a  marked  separation  of 
sodium  chloride  occurs  when  chlorine  1-  passed  into  a 
saturated  solution  of  the  salt,  and  that  the  co-efficient  of 
solubility  of  the  solution  is  0-6179  at  193"9  C. 

The  method  adopted  iu  the  present  determinations  w  as  to 
pa-s  dry  chlorine  into  a  flask  fitted  with  an  inlet  and  exit 
tube,  thermometer  and  syphon  tube,  the  last  for  drawing 
tin- samples.  The  chlorine  was  passed  in  until  the  solution 
was  saturated,  a;  1 1  in  cc.  sample  drawn,  an  excess  of  potassium 
iodide  added,  and  the  liberated  iodine  titrated  with  sodium 
thiosulphate.  The  solubility  was  determined  at  14  "5.211', 
60  ,  ami  *2  ;  in  each  ease  a  saturated  brine  solution  of 
sp.  £r.  1*205  at  15  corresponding  lo  •_;»"> •  :j»  per  cent,  of 
sodium  chloride  was  employed,  and  the  temperature  kept 
constant  by  means  of  a  water-bath  provided  with  an 
agitator. 

The  following  results  represent  the  average  of  two  or 
more  experiments:  — 


nperatura. 

Co-efficient  of 

Solubility  in  0  0. 

and  760  mm. 

Solubility  nt  f 

0  inlii. 

11   :. 
■_»•   11 
eo'-o 
go   ,, 

0*8607 

Ii  .ll.-.s 

D-iets 

IIII76.-* 

Chlorine  is,  therefore,  about  one -sixth  as  soluble  in 
saturated  brine  a-  in  water.  According  to  Kumpl  no 
oxygenated  chlorine  compounds  are  formed  when  chlorine 
is  passed  Into  sodium  chloride  solutions,  but  we  are  unable 

tn  confirm  his  statement.  When  the  chlorine  i-  passed 
for  mote  than  two  hours,  the  solution  begins  to  become 
neiil,  ami  the  solubility  gradually  rises  without,  however, 
reaching  a  maximum.  This  is  in  accord  with  Berthelot'a 
observations (Compt.  Bend.  1880,91,  >'•  ')  ""  'he  solubility 
of  chlorine  in  water  anil  iu  chlorides  of  the  alkaline  earths. 
He  found  that  the  solubility  increased  on  prolonged 
treatment  with  chlorine  and  varied  with  the  intensity  of  the 
light      These    variations   are    due   to  the  decomposition  of 

water  with  the  formati f  oxygenated  chlorine  compounds. 

The    high    coefficient    of    solubility    found    by    Kumpf    for 

saturated  brine  is  probably  due  to  -neb  decompositions. 

The  following  experiments  illustrate  thi-  action.  In 
Experiment  [.a  -low  current  of  chlorine  was  passed;  in 
Experiment  II.  a  more  r.ipid  currenl  was  employed,  and 
consequently  the  decomposition  began  sooner  : — 
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N.   deposition  ol  salt  was  observed  even  after  passing  the 
chlorite  nrs. 
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Meeting  held  on  Monday,  December  5th,  1898. 


MR.    BOVEKTON    ItEDWOOl)    IN    THE    CHAIR. 


OZONE  AND  ITS  COMMERCIAL  APPLICATIONS. 

BY    COL.    W.    J.    ENGLEDUE,    (LATE)    R.E. 

The  purposes  to  which  oxone  or  ozonised  air  can  he 
applied  are  many  and  various,  but  it  has  been  found  that 
the  effectual  application  is  by  nc  means  an  easy  matter. 
Much  time  has  been  expended  and  mechanical  methods 
tried  before  results  could  be  attained,  and  much  money  has, 
I  fear,  been  wasted  ;  but  still  certain  satisfactory  results  have 
been  arrived  at,  which  it.  is  hoped  will  benefit  all  concerned. 

The  experiments  made  with  ozone  by  the  Syndicate,  of 
which  I  am  the  chairman,  make  it  possible  to  apply  this 
powerful  oxidising  agent  in  a  practical  manner  to  a  great 
variety  of  purposes,  some  of  which  I  will  shortly  explain. 

Dealing  first  with  the  production  of  the  ozonised  air.  I 
do  not  propose  to  draw  invidious  comparisons  between  the 
few  ozone  generators  known  to  the  public  ;  suffice  it  to  say 
that  we  are  quite  satisfied  with  the  Yarnold  ozoniser,  we 
find  it  simple  aud  cheap  as  to  construction,  effective  as  an 
ozone  producer,  whether  from  oxygen  or  from  atmospheric 
air,  easily  and  quickly  repaired,  and  economical  as  to 
electric  current  consumed.  It  is  calculated  that  the 
maximum  yield  of  ozone  is  175  grms.  per  E.H.P.  hour, 
which  is  considered  satisfactory.  The  experiments  to 
determine  this  having  been  carried  out  by  Mr.  S.  G. 
Roseublum. 

The  method  of  producing  the  ozonised  air  is  simple.  A 
wooden  box  is  furnished  with  a  series  of  shallow  travs,  on 
which  fresh  quick  lime  is  packed.  Atmospheric  air  is 
drawn  through  this  box  by  means  of  a  Roots  blower,  and, 
thus  deprived  of  its  moisture,  is  then  forced  through  the 
ozone  generators  into  a  compressor,  which  compresses  the 
ozonised  air  to  about  15  lbs.  per  square  inch  in  an  iron 
cylinder.  Thence  the  ozonised  air  is  led  to  the  various 
operation;;  for  which  it  is  used.  In  processes  requiring  a 
large  supply  of  ozonised  air,  it  would  be  advisable  to  dry 
the  air  by  means  of  refrigerators,  but  this  would  increase 
the  cost  of  plant  and  production.  The  generators  now  iu 
use  at  the  works  have  been  continuously  in  operation  for  a 
considerable  period,  and  are  still  working  well.  All  the 
repair  necessary  to  reuew  their  efficiency  is  the  changing  of 
the  tin  foil  between  the  plates,  which  is  simple  and  in- 
expensive. 

In  regard  to  the  practical  applications  of  ozonised  air. 
I  will  in  the  first  instance  confine  myself  to  those  which 
are  of  proved  utility  and  successful  in  working  on  a  large 
scale.     These  are : — 

Cleaning  brewers  foul  casks,  known  in  the  trade  as 
"  stinkers  "  ;  refining  and  bleaching  of  linseed  oil  and  palm 
oil;  tbe  production  of  siccative  oils  aud  blown  oils  for 
lubricating  purposes ;  the  manufacture  of  oxidised  oil 
(cement)  for  linoleum  and  seasoning  of  linoleum. 

As  regards  the  cleansing  of  brewers'  foul  casks,  it  is  well 
known  that  the  loss  to  the  brewing  trade  arising  from 
"stinkers  "  is  enormous.  Iu  Burton  alone,  it  is  calculated 
that  100,000/.  per  annum  is  thus  sunk.  This  can  easily  be 
realised,  when  it  is  remembered  that  every  36  gallon  barrel 
costs  about  25s. ;  and  that  directly  it  becomes  foul,  as  often 
happens  within  a  very  short  period  of  its  life,  its  value  is 
only  5*-.  or  less.  This  foulness  or  "  stink  "  appears  to  be 
caused  by  a  fungus,  which  often  penetrates  to  a  considerable 
.  depth  in  the  wood,  and  can  only  be  effectually  reached  by 
gases  under  pressure.  Very  large  amounts  have  been  spent 
in  vaiu  by  brewers  in  trying  to  find  some  cure  for  these 
casks,  but  it  has  remained  for  the  intensely  oxydising  action 
of  ozone  to  accomplish  the  hitherto  impossible. 

The  apparatus  required  is  simple  and  inexpensive;  a 
Westinghouse  brake  pump  is  used  to  force  the  ozonised 
air  into  the  casks,  which  are  supported  in  iron  cradles  to 


enable  them  to  stand  the  pressure  of  about  50  lb.  to  the 
square  inch.  Before  turning  on  the  ozone,  steam  is  led  in 
to  moisten  the  interior  of  the  barrels,  and  the  process 
consists  of  alternately  steaming  and  ozonising  under  pres- 
sure for  about  two  hours,  this  time  depending  on  the 
condition  of  the  cask.  Previous  to  treatment  it  is  some- 
times necessary  to  lightly  shave  the  inside  of  the  casks, 
if  very  foul ;  and  it  is  also  of  advantage  to  soak  in  water 
for  two  or  three  days.  In  the  worst  cases  an  air-tight 
cylinder  is  used,  in  which  pressure  is  brought  to  bear  on 
both  the  inside  and  outside  of  the  cask,  the  steaming 
alternating  with  the  ozonising  as  before. 

At  a  brewery  possessing  surplus  steam  power  aud  an 
alternating  current  of  electricity,  it  is  calculated  that  a  plant 
to  deal  with  say  30  "  stinkers  "  per  day  could  be  erected 
for  about  500/. ;  such  installation  could  also  ozonise  and 
sterilize  daily  100  casks  in  the  ordinary  course  of  cleansing 
iu  order  to  destroy  any  germs  which  might  taint  the  beer. 
This  process  of  washing  out  with  steam  and  then  ozonising 
has  been  advocated  by  the  professional  adviser  of  one  of 
the  largest  firms  at  Burton,  who  at  present  lose  a  consider- 
able proportion  of  their  export  ale  o.ving  to  casks  which 
have  gone  off,  notwithstanding  the  greatest  care  in  examin- 
ing them.  As  35  millions  of  barrels  of  beer  are  brewed 
yearly  in  the  United  Kingdom,  there  is  a  promising  outlook 
for  ozone  if  only  a  small  proportion  of  the  brewers  were  to 
adopt  the  system. 

The  refining  of  linseed  oil  is  accomplished  by  merely 
passing  ozonised  air  through  it.  The  oil  is  freed  from 
moisture,  and  those  impurities  called  'mucilage"  are 
eliminated,  which  by  the  ordinary  treatment  could  only  be 
removed  bj  heating  the  raw  oil  to  a  high  temperature  at 
the  expense  of  its  colour,  or  by  settling  in  tanks  for  a  long 
period.  By  the  ozone  process  all  the  valuable  properties 
of  the  linseed  oil  as  a  drying  oil  are  retained,  whilst  the 
consistency  is  slightly  increased.  The  process  occupies 
only  two  to  three  hours,  and  entails  no  loss  of  material, 
while  the  comparatively  low  temperature  at  which  the 
operation  is  conducted,  minimises  the  risk  of  fire  and 
explosion,  effecting  consequential  saving  in  premiums  on 
insurance. 

Irrespective  of  the  ozone  plant,  steel  jacketed  steam 
pans  for  holding  the  oil  and  for  keeping  it  at  the  required 
temperature  are  all  that  are  necessary,  with  pure  tin  per- 
forated coils  for  conveying  the  ozonised  air  to  bubble  it 
up  through  the  oil.  The  ozonised  air  should  be  conveyed 
from  the  generators  by  glazed  earthenware  pipes.  As  the 
question  of  economical  working  on  a  large  scale  resolves 
itself  chiefly  into  the  cost  of  producing  ozonised  air,  Dr. 
Lewkowibeh  has  carefully  checked  all  the  electrical  and 
air  measurements,  and  found  that,  based  on  a  production  of 
15,000  cub.  ft.  per  hour,  the  cost  of  blowing  air  through 
the  generators  would  amount  to  \2d  The  indications  of 
a  Siemens  torsion  electrodynanometer  showed  that  for  a 
voltage  of  H iu.  there  were  required  for  the  then  produced 
1,800  cub.  ft.,  r  !2  amperes,  giving  a  wattage  of  112.  This 
would  give  for  15,000  cub.  ft.  940  watts,  or,  say,  one  B.T.LT. 
One  B.T.U.  is  supplied  at  the  cost  of  id.  by  the  Electric 
Supply  Company,  but  could  be  produced  by  dynamos  at 
the  works  for  3d. 

Adding  for  depreciation  of  ozonising  plant,  contingencies 
and  air-drying  plaut,  2d.,  the  following  summary  was  arrived 
at  by  Dr.  Lewkowitscb  : — 

(/. 

Cost  of  blowine  air 12 

Electrical  energy 3 

Depreciation,  ic 2 

Cost  of  15,000  cub.  ft.  ozonised  air 17 

As  the  refining  of  one  ton  of  linseed  oil  would  require 
about  11,000  cub.  ft.  of  ozonised  air,  costing,  say,  Is.  lrf  , 
it  would,  therefore,  appear  that  the  cost  of  the  ozonised  air 
is  extremely  moderate. 

Based  on  a  production  of  30  tons  of  refined  linseed  oil 
per  week,  and  allowing  for  extra  staff,  depreciation  cf  the 
special  plant,  and  interest  on  capital,  it  is  calculated  that 
at  an  existing  refinery  the  cost  of  refined  oil  by  the  ozone 
process  would  be  about  7s.  per  ton,  exclusive  of  royalty. 
As  regards  the  difference  in  value  between  the  raw  and 
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ntly  by  a  firm  of  oil  blowers 

.-.therefore,  a  fair  margin  of 

profit,  which  would  be  increased  when   dealing  with  larger 

quaal  ' 

m    holding  the  i 
M    .„,.,  crushers,  and   the  other  containing   the 

refined  article. 

I„  th(  palm  oil,  the  advantaj  ozone 

rj    marked.     It    is   thronghoul   n   "dry 
,i    treatment    with    chemicals,    and  the 

■  i  washing  lb,-  nil  to  remove  the  last  traces  ol  the 
chemicals,  is  emir.lv  dispensed  with,  and  the  bleaching 
of   a  batch  of    oil  is  accomplished  in  the    short  time  ol 

hours,  while  both  the  "tiWand  melting 
I.     Messrs.  Norman   Tate   and  I 
Liverpool,  found  that  the  M  til  15-5  per 

•..and  the  melting  point  from  38"  1  per 
ant.    The  plant  required  for  the  refining 
nml  bleaching  "f  palm  oil  i-  much  the  s:.m.'  as   for  the 
ad  tli.  expenses  are  not  much  larger.     I  have 
mples  of  the  unbleached  and  bleached  product,  the 
dark  spi  Benin"oil,  which  is  rery 

difficult  t"  b  *  rable 

>,  and    Lagos  oils  have   been  sub- 
mitted i"  brokers  for  quotations,  which  have  shown  thai 
danced  ;..  the  extent  of  from  ^1. 
front  ozone  refined 
palm  oil   i-  remarkable  for  ite   fragrance 

•  I  colour. 

ii    to  the  manufacture  "f    quick-dryinj 

i  oils  are  prepared  by  dissolving  varying 
"drien       d  ordinary  ran   oil  ;  thej  are  then 

■  l  in  conjunction  with  ozone  in  a  specially  designed 

.t  a  certain  tempi  tliffi  rent  leu 

time,  np  to  thrt  t  hours.     According  to  the  quantity  of  drier 
employed,  oils  of  varying  di  drying    power   ar.- 

oils  are 

in.-  mi-  r>  consistency  |  body  )  are 

the  ozone  ; 

;  the  highest  degrei   those  properties,  which  should 

be  looked  for  in  at  nive  oil,  viz.,  drying  power, 

teney,  hardness,  smoothness,  elasticity  and   glossiness 

imbined    with   paleness   i.t   colour.     The  most 

il  point  in  the  process  is  that   no  high  temperature 

is   required  ;  furtbet re,  there   i-   no    loss    of  .material, 

in  th.-  usual  pi 

of   "il    il    lot)       Then     is    a    further    saving    in    the    entire 

Th  ■  oil  '■  in  be  turned  onl  ra|  idly  in 

:i  marketable  condition,  and  doe-   not   ro,|iii r *■  preliminary 

l   |..  rind      The  specimen;    I   have 

Sow  the  diffi  rence  in  colour  between  the  ozone  treated 

d  the  ordinary  boiled  ..il  of  i merce,  and  it 

ii  ili  .i  the  ii"  of  .i  lighl  oil  must   I 
n  whi  o   mixed   with 

uc  white,  :.n.l  pi  imrosc  chroi 

I  ii  m  ol  blow  ii  oils  for  lul.i  icating 

bi    prep  H ..I  hi  the  same  description  of 

1  bj  ili.    -mi.-  method  a-  lor  dealing   with 

■•I  oil,  so  thai    .n  ..il  refiner  having  a   plain 

■    I  for  the  linseed,  oonld  also  manufaclun 

"il-. 

I   hiiv.-  I"  blown  ootton   st  -  <1  oil 

■ily  improvi  .1  colour,  and  the 

I  his 

i    I 
l~  h.nir-. 

drying   Oil,    is  the 

■  ,.   I. II.      I.v 

linole  i.i   oil  and 

-  ■ 
ihort    time 

'  pliances 

'Km  period   required  for 

ninkii.  .  i.,|   this 

-    to   the    mannl  '..■um   and    similar 

'  "I  making  th.-  solid  oxidised 

oil   bj    th.    "Scrim''  process  should  also   be    fa 


a ffe.ted  by  the  use  of  ozonised  air,  as  a  more  rapid  result 
would  be  arrived  at.  and  ai-o  a  lighter  coloured  product. 

I  have  here  a  specimen  of  the  oxidi«ed  oil  for  "  cement  " 
prepared  in  13  hours  by  the  ozone  process. 

i  lionised  air  has  been  found  to  have  a  very  favourable 
influence  in  the  seasoning  of  linoleum.  A  long  serie-  of 
experiments  were  executed  by  Dr.  S.  l.'ideal,  at  the 
works  of  th.-  Commercial  Ozone  Syndicate,  with  a  view  of 
ascertaining  th.-  suitability  of  ozone  produced  bj  the 
Yaini.ld  method  for  the  seasoning  of  linoleum.  For  this 
purpose  samples  of  fresh  unseasoned  linoleum  were 
procured  from  various  large  manufacturers,  and  included 
plain,  inlaid,  and  painted  varieties.  In  all  the  experiments 
care  was  taken  to  adhere  as  far  as  possible  to  the  conditions 
maintained  in  the  existing  method  of  seasoning,  sub- 
stituting, however,  ozonised  air  for  ordinary  air.  It  wa- 
finiiiil  tbal  in  the  case  of  most  of  the  linoleum  seasoned  by 
means  of  ..zone,  the  remits  WOK  superior  lo  thrse  produced 
by  the  present  methods  us  regards  time  of  seasoning,  and 
the  quality  of  the  seasoned  article.  Whilst  the  seasoning 
by  the  present  processes  occupies  it  is  said  from  Iveto  eight 
weeks,  the  seasoning  by  means  of  ..zone  could  be  aeoara 
plished  in  from  the  to  t.-n  days,  ai  tli     quality  of 

the  unseasoned  linoleum.  It  was  noted  that,  in  all  the 
samples  seasoned  by  means  of. .zone,  the  colours  ware  very 
markedly  and  advantageously  improved.  It  is  thought, 
having  regard  to  the  cheap  rate  at  which  ozonised  air  can 
be  produced,  thai  th.-  extra  expenditure  involved  in  the 
introduction  of  ozonised  air  instead  of  atmospheric  air  for 
the  seasoning  of  linoleum  will  be  more  than  compensated 

by  the  saving  elfeeted  in  time  of  seasoning,  and  con- 
sequently in  labour  and  interest  on  capital  invested  in  the 
unseasoned  mat.  rial.  ::-  the  process  would, on  a  given  plant, 
allow  of  a  quicker  anil  larger  turn. 

Tins,  are  brief  descriptions  of  applications  of  ozone  to 
commercial  purposes  and  of  processes,  which  have  been 
exhaustively  investigated  by  experts,  and  for  which  there 
are  no  difficulties  in  designing  works  -nibble  for  extensive 
commercial  businesses. 

Whilst  these  processes  I  ave  been   in  course   of  .1 

incut,  experiments  have  been  made  a- to  the  value  ..('  ox 

in  other  industrial  branches.  The  bleaching  of  cotton  yarn 
bii»  had  more  particular  attention.  I  have  her.'  a  skein  ol 
the  bleached  and  one  of  the  untreated  cotton,  yon  will 
notice  the  difference  in  colour,  which  has  been  arrived  at 
entirely  by  the  action  ol  ozone  in  a  very  short  space  of 
lime,  without  the  any    hemical   bleaching  medium. 

w  -  expect  soon  to  he  able  t..  Introduce  tins  process  into 
Lancashire  on  a  commercial  scale. 

Considerable  attention  has  been  devoted  to  the  refining 
of  dark  brown  sugars,  and  a-  i  In-  <  specimens  will  shon  von, 
we  have  been  fairly  successful  on  a  laboratory  scale,  but  it 
still  remains  to  be  -ecu  how  the  ozone  can  be  practically 
and  illy      applied,     when     d.-aling     with     large 

quantities, 

I    ■  |  -  mil, -Ills  have  been  made  in  dealing  With  SCWage,  and 

ih<-  -'  malodorous  effluents  can  be  quite  .1 lorised  in  a 

few  minutes  by  the  action  of  ozone,  but  the  practical  use 
of  guch  deodoi isai...n  has  yet  io  be  determined. 

In  conclusion,  gentlemen,  if  any  of  you  would  like  to  see 
the  processes  1  have  described  in  actual  operation  I  shall 
In-  happy  t..  afford  yon  facilities  for  doing  so,  when,  if  you 
so  wi-h  it.  your  own  samples  can  I..-  operated  on. 

Ill-,  i  BBION, 
The  (  iniiiwvN  observed  thai  before  inviting discusaioB 
it   might   be   convenient  for  him  to  call  attention  to  th.-  la-  i 
that  I  i  in  hi-  paper  expri  »sly  .li-.-l  : 

any  intention  ol  drawing  invidious  comparisons  between  the 
-  i.  which   hi-  company  employi  ii.  and  ■ 
producing  07.  uc.      At   tie    same   time,  he 
ventured  lo  ihink  thai   it    would  add  materially  to  the  value 
of  the  paper  il   there  were  included  in   it   a  statement 

il..  ground-  npon  which  th.-  company  I.: I  their  pn  ferei 

for  that  particular  form  of  apparatus.   Through  the  kind 
"f  Mr.  i.  1 ,  who  bad  devoted  much  attention 

to  the  subject  ..f  the  application  of  ozone  in  .hemical  in- 
dusiiie-,  he  bad  recently  had  an  opportunity  of  inspecting  all 
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important  installation  in  Paris  for  the  employment  of  ozone 
in  certain  industrial  processes,  and  he  had  been  greatly 
impressed  not  only  with  what  had  actually  been  accomplished 
at  that  factory,  but  even  more  with  what  he  might  call  the 
great  potentialities  of  ozone  as  so  employed.  He  was 
satisfied  that  there  was  in  the  employment  of  o/one  an 
enormous  field  for  future  development.  At  the  same  time 
it  was  essential  that  they  should  know,  us  far  as  possible, 
what  were  the  good  and  the  bud  points  in  the  various  forms 
of  apparatus  employed  in  the  production  of  the  ozonised 
air.  He  thought  that  the  ideal  to  be  aimed  at  in  the 
discussion  which  he  hoped  would  follow  on  this  very 
suggestive  paper  would  be  the  elucidation  of  certain  points 
which  for  convenience  he  would  venture  to  summarise 
thus: 

(1.)  The  cost  per  pound  of  active  oxygen,  without  allow- 
ing for  labour,  establishment  charges  aud  amortisation, 
stating  the  scale  of  working  upon  which  the  estimate  is 
based. 

(2.)  The  cost  of  removing  moisture  from  the  saturated 
air.  Iu  connection  with  that  he  might  point  out  that 
whilst  Colonel  Englcdue  attached  considerable  importance 
to  the  drying  of  the  air,  an  operation  which  would  be 
expensive  to  carry  out  on  a  large  scaie,  some  authorities 
considered  that  the  presence  of  moisture  did  not  much 
interfere  with  the  ozonising  action. 

(3.)  Whether  the  Yarnold  ozoniser  did  not  become 
heated  by  constant  working  ;  and  whether  heating  did  not 
diminish  to  a  considerable  extent  the  production  of  ozone. 
He  knew  that  some  experts  considered  it  desirable  that 
the  air  to  be  ozonised  should  be  cool,  and  that  in  one 
installation  steps  had  been  taken  to  largely  reduce  its 
temperature. 

(4.)  Whether  it  was  not  necessary  to  remove  oxidised 
nitrogen  products  before  employing  the  ozonised  air  for 
some  of  the  various  purposes  specified. 

(5.)  What  was  the  percentage  of  oxygen  contained  in 
air  passed  through  the  Yarnold  ozoniser  converted  into 
ozone  ;  and 

(C.)  Generally,  what  were,  in  the  opinion  of  Colonel 
Engledue  and  his  professional  associates,  the  advantages 
of  the  Yarnold  ozoniser.  He  thought  that  if  they  kept 
those  points  in  view  they  might  elicit  information  which 
would  largely  add  to  the  value  of  the  paper. 

.Mr.  \V.  F.  Eeid  considered  that  there  was  one  point 
upon  which  he  was  sure  the  meeting  would  be  unanimous, 
ami  that  was.  the  enormous  field  that  existed  for  the  use 
of  ozone.  All  sorts  of  applications  had  been  already 
proposed,  aud  a  great  number  had  been  actually  tried, 
and  their  gratitude  was  due  to  Colonel  Engledue  lor  pro- 
ducing a  paper  of  so  practical  a  character,  and  for 
classifying  his  methods  iu  so  honest  and  straightforward 
a  statement  with  respecf  to  the  things  which  had  been 
found  to  be  successful  and  those  which  were  not  yet 
successful.  He  had  never  heard  any  paper  in  which  the 
practical  applications  of  a  body  had  been  so  carefully 
sifted  from  those  which  were  only  theoretical.  He  had 
had  an  opportunity  of  personally  seeing  some  processes 
referred  to,  and  was  satisfied  that  they  were  practical  and 
were  being  carried  out  on  a  commercial  scale.  The  palm 
oil,  for  instance,  was  in  the  first  instance  a  most  disagree- 
able-smelling substance;  but  after  treatment  by  ozone  for 
a  short  time  one  got  an  almost  white  substance  with  an 
agreeable  odour.  With  regard  to  the  Chairman's  remarks 
about  the  temperature  of  the  generator,  it  had,  he  thought, 
been  stated  by  the  well-known  German  investigator,  O. 
Bruuck,  that  ozone  would  stand  a  temperature  of  300°  C. 
without  decomposition,  and  that  the  limit  of  temperature 
was  not  so  narrow  as  might  be  imagined  from  the  litera- 
ture on  the  subject.  Then  there  was  the  question  whether 
the  ozone  might  not  have  been  confused  with  the  oxidation 
products  of  nitrogen.  In  his  opinion  some  of  the  uses 
of  ozone  were  due  to  these  nitrogen  oxidation  products  ; 
and  in  many  cases  the  chief  effects  might  be  due  to  them. 
In  this  view,  any  chemical  application  of  ozone  should  be 
accompanied  by  some  careful  analytical  method  of  distin- 
guishing between  these  bodies  and  the  ozone  itself.  The 
sense  of  smell  was  not  sufficient ;  for  even  experts  could 
not  always  distinguish  between  them  in  that  way.    Another 


difficulty  wa-.  the  want  of  some  practical  method  for  the 
estimation  of  the  amount  produced,  ozone  being  so  difficult 
to  estimate  quantitatively.  With  regard  to  the  use  of 
ozone  for  bleaching  yarn,  it  was  interesting  to  find  that 
it   could  be  done  without  the  use  of  chlorine,  because  at 

tl tablishment    in    Silesia  they  had  found  it  necessary 

always  to  use  chlorine  as  a  finishing,  though  of  course 
much  less  was  used.  It  was  curious  that  ozone  had  a 
distinctly  selective  action.  It  would  act  upon  certaiu 
substances  in  a  mixture  without  touching  others.  For 
instance,  iu  the  ease  of  linseed  oil,  first  of  all  the  colouring 
matter  would  be  acted  on,  and  then  that  mysterious 
body  known  as  mucilage;  a  general  term  for  all  the 
impurities  that  settled  out  of  oil  when  stored.  The 
ozone  having  acted  upon  these  impurities,  then  fol- 
lowed the  oxidation  of  the  oil  itself.  He  feared  the 
Author  would  consider  his  remarks  a  disparagement 
of  his  success  in  oxidising  oils,  but  he  could  not 
help  saying  that  the  present  methods  were  so  cheap 
that  there  did  not  appear  to  him  a  good  opening  for 
the  use  of  ozone  in  this  direction,  the  present  cost  was  only 
a  few  shillings  per  ton,  and  it  was  difficult  to  see  anv 
margin  for  the  cost  of  the  electrical  energy  required  to 
convert  the  oxygen  into  its  more  active  form.  In  connection 
with  the  particular  establishment  he  had  mentioned  some 
figures  were  lately  given  with  regard  to  the  h.p.  required. 
A  3-h.p.  engine  would  bleach  about  1,100  kilos,  daily  of 
grey  yarn,  or  say,  abont  3-h.p.  per  ton.  As  to  the  pro- 
duction of  ozone  it  had  been  stated  and  never  controverted, 
that  it  was  not  due  to  a  dark  discharge  of  electricity  but  to 
a  light  discharge,  though  there  was  no  sparking.  Wherever 
ozone  was  present  there  seemed  to  be  a  certain  definite 
electric  discharge  which  produced  a  maximum  quantity  of 
that  body.  Therefore  those  who  were  interested  in  ozone 
production  would  be  well  advised  not  to  rush  at  it  with 
any  preconceived  notions  ;  for  the  laws  which  governed 
its  production  were  up  to  the  present  practically  un- 
investigated and  presented  a  great  field  for  research. 
One  application  of  ozone  put  before  them  in  a  very 
practical  manner,  and  which  would  probably  have  a  great 
future,  was  its  bactericidal  action.  It  was  known  that  these 
"  stinkers  "  were  due  to  certain  organisms  that  penetrated 
the  wood,  and  which  could  not  be  got  rid  of  except  by 
destroying  them  within  the  wood  itself.  Apparently  ozone 
dealt  with  these  bacteria  extremely  well.  In  treating  wine 
and  other  liquids,  the  ozone  first  attacked  those  substances 
iu  them  which  were  easily  oxidisable  and  then  the  germs 
were  destroyed,  That  was  one  reason  why  it  was  very 
difficult  to  apply  ozone  on  a  large  scale  unless  its  production 
was  cheapened,  and  that  again  was  the  reason  why  it  would 
be  extremely  difficult  to  use  it  for  the  treatment  of  sewage. 
The  liquid  for  which  ozone  was  mostly  used  on  the  Continent 
was  brandy,  upon  which  it  produced  an  effect  very  similar  to 
ageing.  Ozone  had  also  been  used  on  a  considerable  scale 
in  Hamburg  for  purifying  coffee.  In  the  ordinary  piocess 
of  drying  coffee  a  number  of  beans  were  crushed,  some  of 
which  were  unripe,  and  these  beans  would  subsequently 
decay,  and  alter  packingwould  communicate  a  disagreeable 
taste  to  the  bulk  of  the  coffee,  and  render  it  unsaleable. 
By  passing  ozone  through  the  beans  this  unpleasant  flavour 
was  destroyed,  and  the  value  of  the  coffee  was  considerably 
increased.  That  was  an  eminently  practical  use  of  ozone. 
Of  theoretical  uses  the  most  interesting,  perhaps,  was  the 
production  of  nitric  acid  from  the  air.  It  was  well-known 
that  that  could  be  done  by  the  arc  discharge,  but  it  was 
possible  that  by  the  discharge  which  produced  ozone  one 
might  be  able  to  produce  a  larger  number  of  units  of 
nitrogen  compounds,  and  if  so,  that  would  constitute  an 
important  improvement.  The  use  of  an  ozone  carrier  was 
often  referred  to,  and  he  believed  Col.  Engledue  had  him- 
self produced  a  solution  containing  turpentine  and  a  large 
percentage  of  ozone.  When  ozone  passed  through  turpen- 
tine white  vapours  were  given  off  of  an  intensely  active 
character.  For  ages  turpentine  had  been  used  as  an  oxygen 
carrier  for  drying  oils,  and  it  was  not  surprising,  therefore, 
that  it  was  now  found  to  be  a  useful  carrier  for  ozone. 
Another  eminently  practical  use  for  this  body  was  the 
bleaching  of  starch.  The  impurities  therein  were  oxidised 
much  more  rapidly  than  the  starch  granule  itself,  and  the 
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March  «  i-  thereby  greatly  improTed  in  value.     It  would  be 
thai  moat  of  the  one  depended  npon   the 

.lion  ..fa  very  -in  .11  portion  of  m 

which  interfered  with   the  commercial  value  of  the  article 

Om    pi    liiir.iv   of  oxone  was  that   .me   eonld 

never  tell  exaetlj  whatil  would  do  in  any  parricnlai 

whi.  li  i    •  .stances  in  any  git  n  material 

it  would  first  seize  upon    '  "I  Kogledue had  treated  a  sample, 

be  (the  rpeaker)    bad  sent  him,  an. I   from  which  hi    had 

.    certain   result.      The   teenll    obtained   was 

different,   though    in   itself  rery   reinarkal.lv  and 

likely  to  prove  of  some  ralue.     II.-   iroald  strongly  advise 

anv  member  who  wished  to  take  up  a  new  line  of  research 

t..tr\  oxone.     Among  other  minor  applications  be  might 

mention  that  oxone   «..uld  in   a  few   seconds   ri.l  plants  of 

parasite",  without  baring  an  ill  effect  on  the  plants  them- 

Another   feature  worth   attent~.ii    was    the   tint 

that  in  «>•    u-ing  an  entirely  volatile    substai 

and    that   wa-    :i  great  advantage    in    dealing     with    food 
prods 
l>r  S   Bidxaj  regretted  that  be  had  not  been  pn 

His  own  work  had  been  specially 

. .  tion    of  oxone  on   drying  oils,   and   to 

rmation  ..f  hydrogen   peroxide.     He  would   like    to 

obtain  some  definite  information  with   regard  to  the  actual 

.a  oxidising  agent,      fie  hail  received  a 

I.  a  member  in  the  midlands,  asking 

f..r  information  as  to  whether  ozone  could  be  obtained  in 

largr  quantities  sufficiently  cheaply  to  use  as  an  oxidising 

our  in. lu-try.      lie  would  therefore  ask, 

wbal   was  the  a  perpound  oi   available 

and  how  did  thai  cost  compare  with  other  oxidising 

On  the  blackboard  it  was  stated  that   15,000  feet 

oi oxonised air  cost  seventeen  pence, hul   it  wnsnecessary 

what  weight  of  oxone   was  present   per  cubic 

|  met  air  before  one  could  compare  the  coal  of  ../one 

with  thai  of  other  oxidising  agents.     He  believed,  liki 

that   it  would  be   found  to   be  v.  iv   dear,      Secondly,  he 

WOUld    like    to   kUOW     what    would    he    the   flrsl 

apparatus  t"  produce,  say,  fiftj  pounds  of  ocone  per  hour. 
Thirdly,  he  would  like  to  know  whether  the  Ozoue  Syndi- 
cate were  prepared  i"  -apply  a  convenient  small  ozonator 

■ 

Mr.  Otto  Hmbxbb  quite  agreed  with  Mr.  Reid's  view  as 

siting  the  applic  iti f  this  process 

to  the  improvement  ol  those  chemical   bodies  which    were 
high  oi  ralue,     Wbeu  it  came  to  dealing 
nith  matter-  In  large  hulk,  the  question  assumed  quite   a 
dilT.-r.  i  lor  treating  such  matters 

as  London  sewage.     In  >.  i »  few  cases  had  they  the  means  of 

nieasiir  atity  ol  ../ :  necessary  foi  effecting  the 

-I.     illustrations  thai  evening. 

Hut  in  oi  .  the  producti f  blown  oils,  thi  *  bad  a 

artalning  the  necessary  qusntitj    Pot 
.  xam|  li  linseed  oil  to  be  treated  l> 

i     the  oxidising  action  "huh  was 

'  in. I  in itl. ii  :  ted  « iih  a  body  hat  ing 

an  iodine  absorptii  n  ..f   180,     That  figure  in  the  blowing 

i.  went  down  lo  about  SO.     it  waa  easy  to  convert 

int..  the  oxygen  equivalents;   i- 

■  II-.  qucntl]  a 

diminution  of  l u  iodine  absorption  correspondi  -1  I 

.-urn  .1 .  hi 
oil  on,-  would  require  i  c 

Tskin;-  17.,  pra es  of  ozone  pel 

could 

om    would  cost,  namely 

•     I    blowing  the  large  hulk 

of  air  i  bat  tbc  pi f 

1  the  blown    i!  ..  pound 
i  I 

pal    .L'e     tie 

i. 
would  be  '  h.  toni 

'  lul  applii  mi  tion 

riferoui   mat  \.   for 

' 

hi  which  id.  coat  of  produi 
h  iisl.    Itui  when  it  came  t.. 


so  valueless  as  sewage  he  considered  the  process  quite  out 
of  place. 

Mr.  G.  II.  Hirst  had  lieen  much  interested  in  the  prepara- 
tion of  siccative  oil;,  and  had  come  to  the  opinion  that  ozone 
was  a  very  useful  material  for  that  purpose.  With  regard 
to  the  question  of  cost  he  would  like  to  point  out  that 
when  dealing  with  oils,  which  required  only  a  small  amount 
of  oxidation,  it  was  sometime-  cheaper  to  use  an  expensive 
oudiser,  whose  action  could  be  regulated,  thau  one  like 
bichromate  of  potassium  which  was  not  s;>  amenable  to 
control.  Kor  instance,  in  bleaching  palm  oil  with  bichromate 
and  acid,  sometimes  the  operation  would  succeed  and  some* 
times  it  would  fail,  in  which  c.°.se  the  total  cost  might  be 
greater  than  in  using  ozone,  which  yielded  a  better  product, 
and  was  always  successful.  In  preparing  siccative  oils  from 
tins 1  ..ii  one  wanted  to  bring  about  a  certain  degree  of 

oxidation  and  no  more.  Jf  one  employed  powerful  oxidi- 
sing agent-  they  often  failed  because  they  carried  the 
oxidation  too  far,  but  with  ozone  one  could  regulate  the 
action  with  a  great  degree  of  nicety.  In  tin-  case  ofeioea- 
tive  oils,  too,  it  was  important  to  get  a  pale  tint.  That 
was  almost   impossible  with  the   older   pi  but  by 

using  ozone  one  could  get  an  almost  colourless  product, 

Mr.    E.    (litiM     H -ii:    said   that    boiled   or   oxidised 

•  ■ii  exhibit.'. 1  increased  density  and  retractive  power 
with  a  low  ere  I  iodine  absorption,  and  he  would  like 
to  know-  if  Col.  Bngledue  had  given  or  could  give  the 
figures  illustrating  the  changes  iu  the  oils  of  which 
he  had  exhibited  samples,  i  Ine  could  easily  appreciate 
the  advantages  in  colour  resulting  from  the  ozone  treat- 
ment; but  it  -truck  him  on  mere  inspection  that  the  treated 
sample  of  linseed  oil  seemed  to  be  thionerthan  most  samples 

of  boiled  oil,  and  might  not  exhibit  the  drying  character  of 
the  latter.  Perhaps  the  author  would  be  able  to  state 
whether  in  actual  working  his  treated  Unseed  oil  hid  proved 
a-  satisfactory  as  ordinary  boiled  oil. 

Mr.  U.S.  l.i.  w  in;  i  ii  v  d.siic.l  to  know  whether  the  ozone 
treatment  had  any  effect  upon  sugar  beyond  that  of  decolori- 
sation,     It  it  had  not,  the  process  might  he  of  considerable 

value  in  India,  where  the  natives  had  a  Strong  prejudice 
against  -agar  purified  by  means  of  animal  charcoal.      With 

regard  to  the  question  of  the  cost  of  the  process,  be  would 

point  out  that  'he  value  of  OZODe  would  depend,  not  entirely 
on  the  cost  of  it-  production  and  application,  but  upon  its 
comparison  with  the  bodies  it  substituted,  both  as  regards 
the  cost  of  production  and  the  value  of  the  work  done. 
The  sain.-  argument  applied  to  its  bacteriological  action, 
i  Ine  Bpeakei  had  stated  that  the  (ir-t  action  of  the  oi 
air  was  upon  the  colouring  mailer  in  the  .asks  only,  and  the 
final  action  only  on  the  bacteria,  which  caused  those  cask-  to 
bee. .me  "stinki  r- "  lie  would  like  to  know  if  that  was 
absolutely  certain,  because  it  seemed  to  him  that  the 
of;.. z. misc. 1  air  might  be,  lit -t,  to  -elect  the  bacteria  to  be 
acted  upon,  and  in  -neh  case  there  would  be  a  large  field 
for  its  u-e  in  bacteriological  applications,  such  as  the  dis- 
infection of  plague  houses,  li.-  had  ben  iii  Bombay  daring 
it  visitation  of  plague,  and  the  municipal  authorities 
there  were  prepared  t..  go  <•■  buj  i  rpi  use  in  obtaining 
liquefied  chlorine  for  the  treatment  of  houses.  But  it  s< 
at  1.  a-t  possible  that  this   ozoni-e.l   air.  being  so  powerful  a 

bactericide,  might  have  been  used  with  great  advantage. 

lb.  I  >.  MiiniM  had  do)  understood  Col.  1  Dglcdue  ' 
dearly  what  |  i  of  Oi  oi.  wa-  present  in  the  ozonised 

air,  but   only    that   he  was  able   to  pa--   al i  a  thousand 

■  able  lo  t  t>t    aii    pel  minute    through  the    apparatus.      The 

b.  -t  chemical  text  books  stated  that  ozone  was  an  allotropio 

oi  idificati f   oxygen,  and  thai    only  about  four  per  cent. 

of  it  was  contained  in  atmospheric  air.     If,  therefore,  ozone 

were    in.  .l.il    oxygen    » In     could     one     not    eel 

iu  the  ,,m. lit  tb.    whole   of  the  'Jl    per  . 

:.t   in   atmospheric  air  ?     Will,   regard   to  the 

exhibits   helm,    ill ting,  had  I'ol.  Engleduc  found  that 

the  alternate  treatment  bj  steam  and  ozone  caused  any 
leakage  in  the  casks.  He  had  reason  in  believe  that  it 
would  have  somi  such  effect  upon  the  material  ol 
the]  we.,  made,  '.mil  that  ozone  had  a  very  beneficial 
ids.  He  would  also  li;,,  to  know 
wbal  wa-ll i  .a    bleaching  a    ton    of  yarn,  -tub  a-   had 

bet  ii  shown  i  hem.    Mr.  Qartside,  one  of  the  largest  bleachers 
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in  Great  Britain,  had  told  him  that  he  estimated  the  cost  of 
bleaching  at  about  a  halfpenny  per  pound  ;  therefore  the 
bleaching  of  cotton  would  cost  roughly  4/.  15s.  per  ton. 
Mr.  Gartside  was  also  of  opinion  that  ozone  would  be 
practically  useless  for  the  purpose  of  bleaching  cotton 
unless  it  could  be  guaranteed  to  give  a  perfectly 
even  whiteness  throughout  the  whole  length  of  cloth. 

Mr.  S.  G.  RosENr.LUM  expressed  the  hope  that,  in  con- 
sidering the  merits  of  this  paper,  the  fact  would  not  be  lost 
sight  of  that  Mr.  Yarnold's  apparatus  had  been  a  very 
important  element  in  achieving  the  results  arrived  at. 

Prof.  E.  H.  Rennie  observed  that  some  of  the  previous 
speakers  had  expressed  a  doubt  as  to  whether  some  of  the 
effects  attributed  to  ozone  might  not  be  due  to  the  action 
of  compounds  of  nitrogen  and  oxygen  present  in  the 
ozonised  air.  If  Col.  Engledue  had  made  any  experiments, 
with  a  view  to  distinguishing  between  the  action  of  such 
compounds  and  that  of  ozone  itself,  it  would  be  very 
valuable  to  publish  the  results,  as  they  would  have  a  most 
important  bearing  on  the  question  of  the  application  of 
ozonised  air  for  chemical  purposes. 

Mr.  Otto  Hehner  observed  that  he  had  been  much 
struck  by  the  curious  fact  that  the  figures  put  down  by  the 
author  for  the  melting  points  of  the  fat,  beforo  and  after 
ozone  treatment,  showed  a  difference  of  seven  degrees  in 
favour  of  the  treated  sample,  a  fact  which  pointed  to  the 
production  ot  elaidine,  due  to  nitrous  gases  in  the  ozone 
used. 

Mr.  C.  Sevin  said  that  he  had  himself  been  struck  by 
that  fact,  and  would  be  glad  if  the  author  couhl  state  whether 
the  melting  points  of  the  bodies  treated  by  ozone  remained 
constant  at  the  figures  given,  or  whether  after  melting  they 
would  go  back  to  the  usual  figure. 

Mr.  W.  F.  Keid  said  that  one  gentleman  having  put  a 
question  arising  out  of  his  remark  as  to  the  selective  action 
of  ozone,  he  would  like  to  point  out  that  a  very  interesting 
paper  had  been  written  by  Eriihlich  on  that  matter,  of 
which  an  abstract  appeared  in  the  Society's  Journal  for 
1895,  p.  1G4. 

Mr.  E.  Ackejimann  said,  with  regard  to  the  heat  developed 
in  the  apparatus,  it  was  well  known  that  ozone  could  not 
exist  at  even  300  C.  If,  therefore,  that  temperature  was 
reached,  there  must  be  a  loss  of  electricity,  which  would 
increase  the  cost  of  the  ozone  actually  produced. 

Col.  Engledue,  having  been  called  upon  to  reply,  asked 
to  be  excused  from  doing  so  at  the  meeting,  but  promised 
to  add  a  reply  on  all  the  points  raised  in  the  discussion  on 
receiving  a  report  thereof.  He  might  say  at  once,  how- 
ever, on  the  question  of  the  economical  application  of  the 
process  to  oils,  that  all  the  results  given  in  the  paper  were 
those  produced  by  the  treatment  of  oils  on  a  large  scale, 
and  that  so  applied  tin-  ozone  process  had  been  found  more 
economical  than  any  other  process. 

The  Chairman  thought  it  was  evident,  from  the  interesting 
discussion  which  had  followed  the  reading  of  this  suggestive 
paper,  that  there  was  considerable  room  for  investigation, 
not  only  in  the  directions  indicated  by  Mr.  Keid,  with 
respect  to  the  application  of  ozone,  but  also  in  regard  to 
the  conditions  governing  the  cost  of  producing  it,  and  it 
appeared  to  him,  without  in  any  way  desiring  to  minimise 
the  importance  of  the  paper,  which  had  been  very  properly 
characterised  by  Mr.  Keid  as  exceptionally  practical,  that 
the  suggestions  he  had  made  with  a  view  to  guiding  the 
discussion  were  entirely  justified.  Those  suggestions  had 
also,  he  thought,  anticipated  the  points  raised  by  Dr.  Rideal. 
He  was  quite  in  accord  with  the  views  put  forward  by 
Mr.  Hehner,  that  Col.  Engledue  and  those  who  weie 
working  with  him  would  be  wise  to  confine  the  application 
of  ozone  in  the  first  instance  to  those  branches  of  industrial 
chemistry  in  which  either  small  quantities  of  certain  bodies 
cons'ituting  impurities  had  to  be  eliminated,  or  in  which  the 
products  obtained  commanded  a  high  price. 

Col.  Engledue  sends  the  following  reply  : — 
In   replying   to   the  various    points  raised   in   the   very 
friendly  discussion  which  followed  the  reading  of  my  paper, 
I  think  that  the  questions  put  by  the  Chairman  practically 


cover  most  of  the  remarks  made  by  those  who  followed  him. 
I  therefore  reply  in  the  order  of  his  queries  : — 

1.  The  cost  per  lb.  of  active  oxygen.  As  1  E.H.P. 
costing  Id.  yields  175  grms.,  the  cost  of  1  lb.  of  ozone 
would  be  2id.,  therefore  1  lb.  active  oxygen  would  cost  7$d., 
assuming  one-third  of  the  ozone  molecule  only  to  be  capable' 
of  combustion  ;  but  as  in  some  cases  the  entire  molecule 
of -ozone  is  absorbed,  it  follows  that  the  cost  would  be  2±rf. 
per  lb.  in  those  cases. 

2.  As  regards  the  cost  of  removing  moisture  from  the 
saturated  air,  it  has  been  fouu  1  that  the  cost  for  11,000 
cub.  ft.,  required  to  refine  1  ton  of  oil,  has  not  exceeded  Id. 
When  generating  ozonised  air  on  a  large  scale,  it  would  be 
advisable  to  use  refrigeration  for  air  drying.  It  is  found 
that  unless  the  air  is  dried  before  passing  it  through  the 
ozone  generator,  small  electrical  arcs  are  produced,  which 
it  is  believed  would  contribute  to  the  production  of  oxides 
of  nitrogen ;  it  has,  therefore,  always  been  the  aim  to  keep  a 
steady  violet  glow  between  the  plates  of  the  generator,  and 
to  avoid  all  "  sparking." 

3.  Heating  of  apparatus.  Slight  heaiing  takes  place,  but 
never  to  above  110  E.,  which  does  not  cause  intermittent 
working,  nor  is  the  yield  of  ozone  affected  by  this 
temperature. 

4.  No  attempt  has  ever  been  made  to  remove  oxidised 
nitrogen  products  before  employing  the  ozonised  air,  it 
being  believed  that  with  the  Yarnold  generator  no  such 
products  are  generated.  Experiments  have  been  made  by 
an  able  and  experienced  chemist,  which  bears  out  this 
belief. 

5.  As  regards  the  percentage  of  oxygen  in  air  converted 
into  ozone,  the  installation  is  so  arranged  as  to  produce  a 
variable  percentage,  as  may  be  desired.  It  is  possible  to 
work  at  anything  from  I  to  5  per  cent.  At  the  Commercial 
Ozone  Works  it  is  calculated  that  1  per  cent,  of  the  oxygen 
is  converted  into  ozone. 

6.  The  advantages  of  the  Yarnold  ozone  generator  are 
considered  to  be — 

1.  Best  efficiency  in  conversion  of  oxygen  into  ozone, 

in  ratio  to  the  electric  current  used. 

2.  Utility,  as  running  continuously  and  with  minimum 

attention. 

3.  Low  wear  and  tear. 

4.  Cheapness  of  construction. 

With  reference  to  the  remarks  of  Mr.  W.  F.  Keid  and  of 
Mr.  Otto  Hehner,  as  to  the  prohibitive  cost  of  ozonised  air 
for  blown  or  oxidised  oils,  it  seems  to  have  been  considered 
that  the  oxidation  is  effected  solely  by  ozone,  whereas  it  is, 
what  might  be  termed,  "  aerio-ozonic  "  oxidation.  The 
unozonised  oxygen  contained  in  the  air  passed  through  the 
generator  would  also  combine  with  the  oil  in  the  usual 
manner,  and  assist  largely  in  the  oxidation.  As,  however,  it 
has  been  certified  by  su:h  experts  as  Dr.  Lewkowitsch, 
Mr.  Alfred  Allen,  and  Mr.  G.  H.  Hurst,  that  results  are 
obtained  very  quickly  and  much  more  speedily  than  by 
existing  methods,  it  was  concluded  that  the  use  of  ozonised 
air  would  be  of  commercial  advantage.  The  ozone  contained 
in  the  ozonised  air  would  appear  to  produce  changes  in  the 
oil  in  a  very  short  time,  so  modifying  it  as  to  make  it 
capable  of  more  rapidly  absorbing  ordinary  oxygen  ;  thus  a 
final  result  is  quickly  arrived  at.  It  may  here  be  remarked 
that,  with  reference  to  the  cost  of  ozone  from  the  application 
point  of  view,  it  is  not  fair  to  judge  it  generally  from  the 
weight  of  active  oxygen,  as,  in  some  cases,  the  whole 
molecule  is  absorbed.  Again,  the  remarks  of  Mr.  G.  H. 
Hurst  apply  very  strongly  in  many  eases,  and  in  this  con- 
nection it  should  not  be  forgotten  that  no  after  processes  are 
required,  as  is  tiie  ease  with  nearly  all  known  oxidants,  and 
which  are  heavy  elements  of  cost. 

In  reply  to  Mr.  C.  Sevin  relative  to  palm  oil,  it  has 
been  found  that  the  melting  points  remained  constant  on 
remeltiug,  at  the  figures  given. 

In  reply  to  Mr.  Grant  Hooper,  it  is  found  that  the  linseed 
oil  treated  by  ozone  is  increased  in  density  at  a  lower 
iodine  absorption.  The  investigations  made  by  Dr.  Lew- 
kowitsch, Mr.  Allen,  and  Mr.  Hurst  show  that  the  drying 
qualities  are  in  no  way  impaired. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Dec.  si,  1898. 


In  reply  to  Dr.  Martini  a-  to  the  effect  on  "  stinkers," 

no  leakage  is  found  to  result.       A-   regards   tlie   cost  of 

yarns,  it  was  stated  that  this  process    -  only 

as    yet    in    an    experimental    stage,   and    although    very 

promising  results  have  been  obtained  the  cost  cannot  :it 

t  be  definitely  given. 

I  can  quite  understand  that  a  certain  amount   o 

ticism  exi-t-  amongst  even  very  experienced  chemists  as 

to  the  results  of  the  practical  use  of  ozone  such  as   have 

been  described  by  me,  for  pro   ably  no  one  in  a  laboratory 

has  been  able  to  produce  ozone  in  such   large  volumes. 

Mr.  R.  T.  Varnold,  who  very  ably  carries  out  the  practical 

work  on    which    my  syndicate  is  engaged,  and    who  is  a 

i  practical  chemist,  will  be  happy  to   .-how   our  pro- 

es   to  any  gentleman    introduced  by  the    Chairman   of 

the  London  Section  of  the  Society.     I  may  here  say  that  I 

am  largely  indebted  to  Mr.  R.  T.  Varnold  for  materials  on 

which   my  paper  was   based,  and    Who    ha-   a-si-ted   me    in 

my  replies  to  the  po  i  bj   the   discussion,  for  I 

r-  "in  I  am  neither  a  chemist  or  an  electrician, 

See  under  XX.,  /"','/'  1 1  73, 

AN  IMl'Kuvi  n  APPARATUS  I'd; 
Till:  ESTIMATION  OF  CARBONIC  ACID  IX 
MINERALS,  &c. 

BY    .M    I  Ml    I       U  M  -II  V  I.I.. 

As  gravimetric  methods  for  the  estimation  of  carbonic  acid 
are  not  suitable  I'm  technical  purposes,  it  i-  usual  to  measure 
the  volume  of  carbon  dioxide  evolved  in  a  suitable  apparatus, 
bier's  apparatus  is  the  one  most  employed.  A  descrip- 
tion ofil  may  be  found  in  most  text-books  on  quantitative 
analysis  (Fresenius,  Quant.  Anal..  7th  ed.,  pp.  343 — 346). 
In  it  the  substance  is  decomposed  inside  a  glass  bottle  by 
the  action  of  lOc.c.  of  hydrochloric  acid  of  ll2sp.  gr, 
(24  per  cent.  IK'li.  The  gas  generated  expands  a  rubber 
bladder  placed  inside  a  second  closed  bottle,  and  this  in 
turn  force- air  into  a  graduated  tube,  where  it  i-  measured 
over  water.  This  volume  must  then  be  corrected  for 
temperature  and  pressure,  and  a  further  correction  made 
for  the  carbon  dioxide,  about  8'2  c.c,  which  remains 
dissolved  in  the  1"  C.C.  of  ai  id.  The  apparatus  works 
quickly  and  easily,  bnl  is  open  to  the  following  objections :  — 

1.  A  considerable  and  unknown  volume  of  gas  remains 
dissolved  in  the  ai  id. 

:J.  The  corrections  for  temperature  ami  pressure  involve 
troublesome  calculatioi 

.i.  (leadings  have  <"  be  taken  of  thi  ler  and 

■  ter. 

i.  lb,  total  Milium-  uf  the  generating  ami  measuring 
apparatus  is  considerable— about  600  ■  c.  onsequently, 
if  the  atmospheric  temperature  or  pressure  var^  during  the 
experiment,  a  i  may  be  introduced;     <;.   il   the 

temperature   rise  i     C.    (which    may  e&silj    happen)    the 
reading  ol  the  volume  «  di  be  about  2  c.o.  too  hurh 

w  i  mi  i  Analyst,  1876,  p.  156  j   1879,  p.  228 
displacing   the  last  traces  ol   carbon  dioxide  bj  boiling  the 
liquid. 

itlii    Journal,  1891,  658;  Zeits.  f.  angew.  Chem. 
i  -u  l ,  229  -285)  proposed  a  method  in  which  the  las!  - 
ol    carbon  dioxide  are  swept  into  the  measuring   tube  by 

■  hydrogen  al  thi  The  rolun 

i  i  Hied.  ili.    carbon  dioxide   is  absorbed   by 
potaHh,  ami  tbi  dimination  of  volume  ascertained. 

i'i  il.  i  li.  m    1893,  p,  800)   recommended 
the  d  '    n  d  of  Ihc  volume  ol    the  carbon  dioxidi    b\ 

measuring  it  in  bis  gas  volumetei  overc wntrated  calcium 

chloride  solution. 

Forfortbei  ,  ,  i  the  subject  of  previous  form- of 
ealcimeter,  see  ■  < Ihem.  6,  898  ■.  23,  ;"  I  i 
27,  721  ;  26,  B87  ;  J.  fUi  prakt".  (  I ,  new  series,  35,  86. 

Miapparitu     Consists  I  -  dm  lion  tube    M.alld    a 

urins  tube  B,  wbioh  both  igh  corks  to  the 

l.oit.  in  ..I  the  W'oiilif-  bottle  II.  wbii  b  i-  -o  fitted  that  the 
pressure  of  air  in  it  can  b<  idjusted,     It  contains 

mm  '      troleum  oil  ol  high  bo         point,  which  can 

be  lulu  -   M  ami   l  .     m   contains  such  a 

quantity  of  air  that,  it  it  were  reduced       I  ad  760  nun. 


pressure,  it  would  just  fill  the  tube  down  to  a  certain  mark 
on  it.  The  tube  E  is  graduated  in  cubic  centimetres,  and  is 
fitted  at  the  top  with  a  three-way  cock  of  special  design,  by 
means  of  which  it  can  be  brought  into  communication 
either  with  the  atmosphere  or  with  the  tube  G,  which  leads 
to  the  generating  vessel  A.  Branching  out  of  G  is  the 
mercury  manometer  D,  which  enables  one  to  adjust  the 


pressure  inside  A,  G.and  E  till  it  i-  equal  to  the  atmospheric 

pressure.  The  generating  vc-sel  A  is  fitti  d  with  a  well- 
ground  tubulated  stopper,  and    contains  a  small  glass  tube  li 

to  hold  the  acid.     It  is  inserted  in  the  glass  water-bath  C, 

which  should  contain  cold  water. 

Briefly  stated,  an  estimation  is  conducted  as  follows : — 
The  carbon  dioxide  is  generated  by  the  action  of  a  small 
volume,  1  c.c,  of  concentrated  hydrochloric  acid  on  u 
weighed  quantity  of  the  substances  to  be  tested  :  n  1  to  0-8 
or  more  grms.  should  be  taken,  according  to  the  percentage 
of  carbonic  acid  it  contains.  A  mixture  of  air  and  carbon 
dioxide  passe-  over  into  the  measuring  lube  E.  When  the 
action  is  complete,  the  pressure  is  adjusted,  till  the  mano- 
meter I)  shows  that  it  is  equal  to  that  of  the  atmosphere. 
The  cock  is  then  turned  off  and  the  pressure  is  again 
adjusted  till  the  liquid  stands  in  M  at  the  highest  graduation. 
The  volume  in  E  is  then  read  off.  Thi-.  without  any 
correction  whatever,  is  the  volume  of  carbon  dioxide 
contained  in  the  substance  taken.  The  whole  operation 
does  not  take  more  than  In  to  15  minutes. 

"Whil.-t  one  determination  is  proceeding,  a  fresh  quantity 
of  material  may  be  weighed  out.  As  soon  as  the  first 
determination  is  complete,  E  is  brought  into  communication 
with  the  itiini-plicie  and  the  petroleum  is  forced  to  the  top 
of  B.  The  cock  is  then  turned  to  bring  Q  into  communi- 
cation with  the  atmosphere.    If  the  fust  pressure  adjustment 

was  properly  carried  out,  the  mercury  in  1)  will  not  move 
when  this  is  done.  A  and  B  are  then  removed  and  washed 
out  and  wiped.  The  second  quantity  of  substance  weighed 
i-  introduced  into  A,  and  1  c.C.  of  concentrated  hydrochloric 
:n  ill  is  measured  into  li.    The  stopper  is  inserted  into  A, 

and  the  cock  is  turned  to  bring  G  and  E  into  communication. 

The  bottle  A  is  then  tipped  up  till  the  acid  runs  into  the 
substance,  A  is  immersed   in  the  water-bath,  and  the  process 

i-  completed  as  described  above 

The  gas  reduction  tube  E  acts  on  the  -ame  principle 
as  that  in  Lunge's  well  known  '•  gas  volumeter."  (This 
Journal,  1890,  547;  Ber.  1S90,  No.  4;  /.cits.  Aug. 
(hem  1890.)  To  give  absolutely  accurate  results  the 
level  of  liquid  in  M  and  E  should  be  the  sane.  The 
density  of  tin  petroleum  is,  however,  so  -mall  that  the 
erroi  from  this  cause  never  amounts  to  more  than  0*8  c.c. 
with    an    apparatus   having   the  dimensions    which   I    have 

selected. 

Carbon  dioxide  is  slightly  soluble  even  in  heavy 
pi  uoleum  oil,  but  tbe  solution  proceeds  mi  slowly.  In 
the  case   of  my  apparatus,  if  my  instructions  be  followed, 
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only  a  dilute  mixture  of  earbou  dioxide  can  come  in  contact 
with  the  petroleum.  The  error  due  to  this  cause  therefore 
falls  well  within  the  limits  of  experimental  error  due  to 
other  causes. 

The  error  due  to  the  solubility  of  carbon  dioxide  in 
hydrochloric  acid  is  reduced  to  a  minimum  by  employing 
a  small  quantity  of  concentrated  acid  ;  using  1  c.c.  of 
acid  of  1*17  sp.  gr.  it  does  not  amount  to  more  than 
0  •  5  c.c.  This  error  is  in  an  opposite  direction  to  that  due 
to  the  inequality  of  the  levels  in  the  tubes  M  and  E.  Con- 
sequently it  is  to  a  great  extent  neutralised  by  the  latter. 
Concentrated  hydrochloric  acid  dissolves  less  carbon  dioxide 
than  the  same  volume  of  dilute  acid. 

I  find  that  if  the  generating  vessel  A  be  not  kept  cool 
a  notable  quantity  of  hydrogen  chloride  is  expelled  from 
it,  and  is  slowly  reabsorbed  as  the  apparatus  cools  down 
again.  This,  of  course,  would  interfere  with  the  accuracy  of 
the  process.  During  the  action  the  vessel  should,  therefore, 
be  kept  immersed  in  cold  water.  The  cold  water-bath 
also  tends  to  preveut  the  temperature  of  the  generating 
apparatus  varying  to  any  perceptible  extent.  Any  error 
due  to  the  latter  cause  is,  in  addition,  greatly  reduced  by  the 
small  volume  of  the  generating  apparatus,  which  is  not 
more  than  100  c.c. 

It  is  said  that  india-rubber  and  gutta-percha  dissolve 
considerable  quantities  of  carbon  dioxide.  (Presenilis. 
Zeit.  Anal.  Chem.  1889,  p.  78.)  I  have  therefore  dispensed 
with  these  substances  as  far  as  possible.  Instead  of  a 
gutter-percha  tube,  I  use  a  small  glass  tube  to  contain  the 
acid. 

The  following  are  the  chief  advantages  of  tho  apparatus 
described : — 

1.  The  quantity  of  carbon  dioxide  dissolved  in  the  acid 
i6  reduced  to  a  minimum  by  using  a  small  quantity  of 
concentrated  acid. 

2.  No  corrections  have  to  be  made  for  temperature  end 
pressure;  consequently  no  reading  of  thermometer  or 
barometer  need  be  taken. 

3.  The  total  volume  of  the  generating  and  measuring 
apparatus  being  less  than  100  c.c,  and  the  generating 
vessel  being  immersed  in  a  considerable  quantity  of  cold 
water,  the  volume  of  the  air  inside  it  cannot  change  during 
a  determination  to  an  extent  sufficient  to  introduce  a 
perceptible  error. 

4.  The  apparatus  is  quite  simple,  and  although  no  baro- 
meter or  thermometer  is  required  the  results  are  considerably 
more  accurate  than  those  obtained  with  Scheibler's. 

I  must,  in  conclusion,  thank  Mr.  Arthur ,  Webster  for 
his  assistance  in  connection  with  the  elaboration  of  the 
instrument. 

Discussion. 

Mr.  W.  F.  Bum  inquired  whether  the  percentage  of 
carbon  dioxide  absorbed  iiy  the  petroleum  had  been  actually 
tested. 

Mr.  A.  Marshall  replied  that  the  body  was  of  course 
somewhat  soluble.  The  solution  proceeded  slowly,  and 
with  the  apparatus  he  had  designed  only  very  dilute  carbon 
dioxide  came  into  contact  with  the  petroleum,  and  it  could 
not  have  more  than  a  very  imperceptible  action,  as  the 
experiment  did  not  take  more  than  10  to  15  minutes. 

ACTION  OF  AN  ACETYLENE  GAS  FLAME 
ON  PLATINUM. 

BY    ILTYD    J.    REDWOOD. 

As  the  laboratory  was  lighted  by  acetylene  gas  the  writer 
designed  a  Buusen  burner  for  use  with  this  gas,  with  a 
view  to  doing  away  with  the  use  of  "spirit"  burners. 

After  the  acetylene  burner  had  been  in  use  a  short  time 
it  was  discovered  that  the  platinum  crucible  had  gained 
slightly  in  weight,  and  that  its  bottom  very  much  resembled 
the  appearance  of  new  galvanised  iron.  The  crucible  was 
now  carefully  watched,  but  did  not  change  in  either  weight 
or  appearance  until  one  day,  after  a  long  (about  two  horn's) 
heating,  it  was  noticed  to  give  off  a  vapour  from  the 
bottom  wheu  removed  from  the  flame.  An  examination 
showed  that  the  bottom  had  entirely  changed,  and,  instead 
of  a  galvanised  appearance,  it  now  had  a  somewhat  spongy 


appearance,  and  a  close  inspection  revealed  the  presence 
of  a  number  of  small  cracks  that  extended  right  through  the 
metal,  while  two  or  three  small  beads  huug  on  the  outside, 
and  a  little  ridge  had  formed  on  the  inside  and  extended 
some  distance  across  the  bottom. 

The  crucible  had  not  been  heated  in  a  muffle,  and  at  no 
time  had  its  temperature  been  higher  than  that  indicated  by 
a  cherry-red  heat.  The  precipitate  placed  in  the  crucible 
this  last  time  was  oxalate  of  lime. 

These  few  facts  are  given  with  the  hope  that  they  may 
result  in  preventing  other  platinum  apparatus  meeting  with 
a  similar  fate. 

Erratum. 

THE   CHEMICAL   AND   PHYSICAL   CHARACTERS 
OF  SOME   INDIAN   EDIBLE   OILS. 

BY  ARTHUR  W.  CROSSLEY,  M.SC,  PH.D.,  AND 
HENRI"  It.  LE  SUEUR,  B.SC. 

{This  Journal,  1898,  989—991.1 

On  p.  990,  col.  1,  par.  6,  line  4,  the  lumber  of  the  page 
is  incorrect.     For  82  read  988. 


iHanrbestrr  gtrtton. 


Meeting  held  on  Friday,  December  2ml,  1898. 


DR.   WATSON    IN   THE    CHAIR. 


THE  THEORY  OF  SAPONIFICATION. 

BY   DR.    J.    LEWKOWITSCH. 

The  reaction  taking  place  when  a  triglyceride  (i.e.,  a  fat  or 
a  fatty  oil)  is  saponified  is  generally  expressed  by  the 
following  equation  :  — 

/O.K  ,O.H 

CjH5  (   n.K  +  3M.OH  =  C3H3  {  OH  +3M.OR, 
\  i ) .  R  \  OH 

where  R  denotes  the  radicle  of  a  fatty  acid,  and  M  a 
monovalent  metal  or  hydrogen. 

This  equation  represents,  however,  only  the  final  condi- 
tions and  does  not  answer  the  question  as  to  the  manner  in 
which  the  chemical  change  actually  takes  place,  i.e.,  whether 
the  triglyceride  is  broken  up  directly  into  three  molecules 
of  free  fatty  acids  and  one  molecule  of  glycerol,  or  whether 
there  is  a  gradual  splitting  off  of  the  acid  radicles,  the  tri- 
glyceride passing,  first,  through  the  stage  of  the  diglyceride, 
then  of  the  monoglyceride,  until  finally  the  formation  of 
glycerol  is  reached. 

In  the  former  ease  the  chemical  change  would  be  an 
example  of  a  tetramolecular  reaction  (of  the  4th  order) 
whereas,  in  the  second  case,  two  products  only  being 
obtained  in  each  stage,  a  bimolecular  reaction  (of  the  2nd 
order)  would  take  place. 

Until  recently,  the  former  opinion  was  held,  but  last 
year  Geitel  (Jour.  f.  prakt.  Chemie,  1897,  [55],  429)  has 
shown  that  the  latter  explanation  would  be  the  correct  one. 
For  if  the  reaction  is  a  bimolecular  one,  then  the  law  of 
mass  action  would  demand  that  the  differential  equation, 
applicable  to  chemical  changes  of  this  kind,  viz.  ; 

-;'/;  =  k  (a  -  .,•)  (b  - .,) 

(where  K  denotes  a  constant)  should  hold  good  for  each 
stage.  And,  indeed,  Geitel  has  proved  in  the  ease  of  tri- 
acetin,  wheu  treating  it  with  dilute  acid,  and.  further,  in  the 
case  of  cotton  seed  oil,  when  digesting  it  in  the  cold  with 
an  equimolecular  amount  of  alcoholic  potash  under  suitable 
conditions,  that  the  experimental  vaiues  obtained  for  K 
were  in  practically  satisfactory  agreement  with  those  postu- 
lated by  theory. 

I  have  explained  elsewhere  (Jahrbuch  der  Chemie,  VII., 
367  ff.)  the  importance  of  this  theory  for  the  chemistry  of 
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I  oils  and   its  bearings  on  their  analysis;  and  I   like- 
inted  out,  that  I  hail  imtitnted  some  ezperimi 

tponified   fats   which,  at   that  time,  appeared  to 
'■>  conflicting  results. 

mfficnll  mathematical  calculation!  given  by  Geitel 
«ill  hardlv  appeal  to  ever]  pi  -i-  or  eandlemaker, 

nl,,,  ariaha  insight  into  (hi    pi 

underlying  hi-  t.  chnicai  operationf,  and  be  wonld  ci  rtainly 
prefer'  rated   the.  however  transit...;. 

eaee  of  diglyeeride  and   monoglyceride,  and  to  have  them 
■bown  np,  a-  it  wen-,  in  flesh  and  blood. 

ration,  I   wish  to  place 
tion  of  the  practical   man   whi 
Is  on  a  large  scale,  either  in  a  snap  pan   l.\  means  of 
aqneom  caustic  alkali-,  or  in  an  open  vat  by  means  of  lime. 
Therefore,  experiments  with  alcoholic  solution-  of 
fving  agent]  or  others,  where  an  amount  of  alkali  insufficient 
nplete  saponification  is  used,  are  meanwhile  lefl  out 
of  consideration. 

[ftbe  recent   riews  are  correct,  then  samples  taken  at 
interval-  from  the  pan  or  rat,  whilst  saponification  is  pro- 
j,  wonld   represent    mixture-    of   (  l  i    nnsaponified 
(2 )    digit  I)    monogrj  i 

glycerol;  i'i     toap   (either   soda  or  limi  6)  free 

alkali;  and  ( 7 1  water.     The  removal  of  the  last  four  sub- 
arould  !>•■  comparatively  easy,  hut   the  resolving  of 
the  mixture  of  the  tit-i  three  would  obviously  be  a  difficult 
although  their  different  solubilities  in  alcohol   might 
afford  a  method  for  approximate   separation,  as  suggested 
t.l. 
r.atily    tin-    quantitative  methods   practised  in  fal 
analysis  furnish  a  clue  which  leads  to  the  satisfactorj  solu- 
tion of  Ihe   problem,   especially  the  determination  oi  the 
acetyl  ralne  (this  Journal,  18  ads  itself  admirably 

pUI  | >, 

Mi  expi  i : ii i>ii '  ■   oul     ii  i  icb  case  on  several 

I ndsoffal  (tallow,  cottonseed  oil).     This  was  saponified 

either  bj  caustic  soda  or  caustic  lime  in  a  manner  simula- 
Dmpletelj  the  operations  on  a  large  scale.  At  certain 
intervals  samples  were  withdrawn,  whilst  the  remaining 
ma--  underwent  further  saponification.  The  samples  were 
with  mineral  acid-,  ftc,  -o  as  to  obtain  a  fatty 
mixture  free  from  glycerol,  alkali,  and  water. 

saponification  was  ascertained  by  the 
a.i.l  values  of  these  samples  (proportion  of  free  tatty 
acids). 


Now,  supposing  we  had  to  deal  with  pure  tristearin,  then, 
according  to  the  old  views,  all  the  samples  should  be 
mixtures  of  tristearin  and  stearic  acid  and  their  acetyl 
value  -hould  be  =  ni7,  whereas,  according  to  the  new  theory 
the  samples  would  contain  varying  amounts  of  distearin 
and  monostearin  as  well.  A  measure  of  their  proportion 
would  be  furnished  by  the  acetyl  values  of  the  samples,  as 
will  be  readily  -eon  from  the  following  table  :  — 


Substance. 

Formula. 

Acetyl 
Value. 

'  ii  roc  a  p   

c  ii  "Hi  at  ,.ii  oi 

0,H,(OH)(OB     "i     H   0  .. 

Diste  irm 

M-l 

• 
00 

If,  as  in  my  experiment-,  the  tallow  ami  the  cottonseed 
oil  had  certain  acetyl  values  to  begin  with,  then  according 
to  the  old  theory  all  the  sample-  -hould  have  the  same 
acetyl  value,  whereas  the  new  theory  would  demand  varying 
acetyl  values,  rising  at  tirst  to  a  maximum  then  lo  fall  again 
to  the  acetyl  value  of  the  original  fat.  In  other  words,  if 
we  plot  the  aeid  value-  a-  abscissae  and  the  acetyl  values 
as  ordinates  we  would  obtain  in  the  former  case  a  straight 
line,  and  in  the  latter  a  curve. 

In  nearly  all  my  experiments  curves  were  obtained, 
corresponding  in  B  general  way  to  the  postulate-  of  the  new 
theory,  notably  so  in  the  ease  of  cottonseed  oil  saponified 
with  lime — the  highest  acetyl  value  being  58,-  and  in  the 
ease  of  tallow  saponified  with  caustic  soda— the  highest 
number  being  6.'> — whereas  the  acetj  1  value-  of  the  oi  iginal 

fats  were  19  and  6  reS]  n  lively. 

These  results  speak  unmistakably  in  favour  of  the  new 
theory, 

\ ililiti, >n:i I  proof  was  obtained  b)  determining  the  amount 
of  insoluble  fatty  matter  — llehner  value— of  the  acttylated 
samples,  after  complete  saponification,  as  also  the  amounts 
of  alkali  required  for  their  complete  saponification,  i.e., 
their  saponification  value-. 

The  following  table,  taking  again  tristearin  as  an  example, 
-how-  thai  although  the  indications  furnished  by  the  llehner 
and  saponification  values  have  not  so  decisive  a  character 

as  the  acetyl  values,  still,    according  to   the  old  theory,   the 
llehner  values    could  only    vary    between    95*79    and    100 

(Nos.  l  and  C)  and  the  corresponding  saponification  values 


Formula. 

Ilelin.  r  Value. 

Baponifieal 

Value. 

'li    '"    

'    il    "ii    "  '     M   "i    

'    n    "li     "ii    "  '    .ii   "I  

i    ii    "i    ii  "    ii. i  ,  ii   id   

'.'.-,' 7.1 
.  l   ,.' 
T'.e.Tl 

r.fj 
mi.  n 

189-1 
ISB-J 

VI    n     e  -  "  .  Id  -I.  :o  I 

i,il   " 

i.  whereat  in  the  lighl  ol   l  b 
mi. eh  great*  i  i-ariationi  musl  in    expected  I 

ami  5  of  ihe  table),     Mow,  in  the   can  of  cottonseed  oil, 

wl values  would  not  differ  considernbrj  from  iho 

eulated   tor   tristearin,   the   experimental   numbers  led   '" 
ifhicb   were  parallel  to  the  acetyl  value  'in 

indication  value*,  ii. d  i.i ih,  opposite  dii 

llehner  values,     li  i-  evident  thai   it  could 

Other*  tamplts    taken  from    ihe    pan  di, i  rj 

I  ele- 

1  le  ■  flj  outlined  here  will  be  given  fully 

in  .moth'  r  pup-  i .  I  -    il,,  ,   ,,r,    tin  v 

Ih-.  i  --.. 

'    \1  vi..  in  i  w -hi  thought  •   rather  surprising  that  the 
saponification  of  glyceridi  -  il 
with  ihe  simple  '1 

,   v    in   the  face  "t   the  la,  i   that  i,,   the 

•'In  lecturer,  tbi  laponification  of  the 
took  place  gradually  in  three  different 


lie  thonghl  the  saponin, mi  ion  ,,f  glyceridee  might  l»  oom 
pared  to  a  certain  degrei  with  the  hydrolysis  of  complicated 
hydrocarbons,  in  which  latter  ease,  according  to  his  own 
experienci .  the  simple  equation  was  not  quite  satisSt 
Ircnmstanoe  foreseen  bj  theory,  As  to  the  isolation  of  the 
various  saponification  produi  '-.  he  would  suggest  the  use  of 
bensi  ne— or  toluene  sulphochlorides  which  reacted  remark- 
abl)  easily  with  hydroxylated  compounds  and  yielded  a-  ■ 
rule  condensation  products  whicb  crystallised  exceptionally 

well. 

Mi    Allkk  remarked  that  the  author  had  not  referred  loan 
abstract  wbiob  had  appeared   in  the  Journal  hv  a  German 
.   in    which    ii   was   shown    thai    supposing 
•al  pall   iii-iea. I  ol    the   full    amount   ..l   causl 

was  u-ed.  ii    w.i-  | ii.i,    in  that  case  io  obtain  complete 

hydrolysis.      By  using   onlj   al I    I"  to   I.',  per   cent   it 

would  of  course  preclude  tin  possibility  of  using  alcoholic 
solutions.  II.  vvi-li.cl  to  know  if  "l>r.  Lowkowitseh's 
eiirve-  had  been  obtained  from  one  sample  only,  or 
mole  than  one.  inasmuch  as  his  curves  agreed  with  each 
other.       lie    took   it    that  Dr.  Lewkovv  itseh   had   dealt  with 
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one  sample  only,  otherwise  he  woulil  not  have  obtained 
such  agreement:  It  was  well  known  that  it  was  almost 
impossible  to  get  two  soap  pans  in  complete  agreement,  so 
that  he  thought  it  would  be  hardly  possible  lor  Dr.  Lew- 
kowitsch  to  have  obtained  similar  results  with  different 
samples. 

Dr.  Lkwkowitsch  thought  the  remarks  which  Dr.  March- 
lewski  had  made  were  very  pertinent  indeed,  as  the  reaction 
which  he  mentioned  was  very  similar  to  the  saponification 
of  fats,  both  reactions  being  nothing  else  but  hydrolysis, 
such  hydrolysis  taking  place  in  stages.  In  order  to  have 
the  mathematically  expressed  law  proved,  homogeneous 
solutions  and  molecular  proportions  should  be  taken  which 
would  allow  the  course  of  hydrolysis  to  be  studied  closelv, 
but  as  these  ideas  were  entirely  new  to  a  practical  man  he 
bad  placed  himself  in  the  position  of  a  practical  man  and 
renounced  altogether  at  the  outset  theoretical  views  and 
proceeded  in  the  usual  way  of  saponifying  on  a  large  scale, 
taking  samples  from  time  to  time  ami  examining  them  as  to 
the  progress  of  hydrolysis.  With  reference  to  Mr.  Allen's 
remarks,  no  doubt  he  referred  to  Dr.  Henriques'  paper 
abstracted  in  the  Journal.  To  begin  with,  there  was  nothing 
new  in  that  paper,  as  the  same  observation  had  been 
fully  described  by  Mr.  Duffy  in  the  year  1852,  before  the 
Chemical  Society  in  London  ;  but  the  facts  explained  in 
these  papers  had  nothing  whatever  to  do  with  the  question, 
because  in  that  ease  hydrolysis  also  proceeded  in  stages  just 
as  in  the  case  dealt  with  in  the  paper.  There  was  simply 
tin  exchange  of  the  acid  radicle  with  the  C3H3  radicle,  and 
the  presence  of  water  was  absolutely  necessary  in  order  to 
let  that  reaction  take  place  which  was  described  in  the 
papers  of  Duffy  and  Henriques.  The  curves  were  of  course 
obtained  on  one  and  the  same  sample  as  samplts  taken  at 
different  times  would  represent  different  stages. 

He  had  just  touched  the  great  difficulty  wdiieh  presented 
itself  in  an  attempt  to  isolate  the  mono  and  diglyeerides. 
Perhaps  one  might  succeed  by  treating  the  mixture  of 
triglycerides,  diglyeerides,  and  monoglyeerides  with  alcohol 
and  base  a  process  of  separation  on  their  different 
solubilities.  Another  way  might  be  to  apply  the  re-agent 
which  Dr.  Marchlewski  had  proposed,  but  be  could  not 
conceal  from  himself  the  great  difficulties  one  would  find, 
and  in  view  thereof  he  had  proceeded  in  the  way  he  had 
explained  by  examining  the  mixtures  and  seeing  whether 
such  values  could  be  obtained  as  would  favour  the  view  that 
saponification  took  place  in  stages.  That  such  values  wen 
obtained  was  clearly  shown  by  the  curves.  Altogether  the 
subject  was  a  very  difficult  one  and  might  be  recommended 
to  anyone  who  wished  to  study  a  complicated  problem  of 
chemical  dynamics. 

IIYDKOSCLPHITE  OF  SODA,  AND  ITS  USE  IN 
INDIGO  DYElNti. 

BY  J.    GKOSSMANN,    I'H.D. 

Thk  discovery  of  hydrosulphites  may  be  dated  back  as 
far  as  1718,  when  Stahl  noticed  that  iron  dissolved  in 
sulphurous  acid.  This  was  confirmed  by  Berthollet  in  1789, 
and  a  similar  reaction  was  obtained  with  zinc  and  tin  by 
Fourcroy  and  Vauqnelin.  Hut  we  may  take  it  that  untfl 
Sehutzenberger  published  his  researches  in  1869  the  nature  of 
tl'.r  products  thus  obtained  was  not  recognised,  although 
Sohonbein  had  found  previously  that  they  were  possessed  of 
strong  reducing  properties.  Sehutzenberger  (( '.  r.  69.  p.  196) 
assumed  that  the  reactions  took  place  as  follows  : — 

(1.)       Zn  +  2SOa  +  HsO  =  ZnSO:i  +  H„S(  i, 

(2.)  Zn  +  3NaH.sb,  =  NasZn(S03)2  +  NaIIS< >,  +  H„0. 

Bernthsen  (Ber.  14,  438  ;  Annalen  203  ;  161)  proposes  the 
equation  : 

(3.)  Zn  +  4NalIS03  = 

ZnSO:t  +  Na;S03  +  Na„S,0.,  +  2H.O. 

Later  on  (Ann.  211  ;  300)  Bernthsen  gives  another 
equation — 

(4.)  3  Zn  +  10NaHSO3  = 

Zn:,Na.,Ss(  ">u,  +  NajSOj  +3Xa.,s.o,  +  ah/). 


As  far  as  the  left  side  of  the  equations  2  and  4  is  con- 
cerned, there  is  >o  little  difference  between  them  that  they  are 
almoM  identical,  but  the  formula  for  the  resulting  hydro- 
sulphite  which  these  two  chemists  assume  respectively  is 
very  different,  the  one  taking  it  as  NallSt  ).„  the  other  as 
Xa_.S._.t )..  Leaving,  however,  theoretical  speculations  for 
the  present  on  one  side,  we  find  that  as  regards' practical 
results  there  is  very  little  difference  between  these  two 
chemists.     For  we  have  : 


NaHSO.,  +  O  =  NallSO, 
Xa.s.n,  +  0  =  NajSs05 


(5.) 

(6.) 

Therefore— 

According  to  Sehiitzenberger's  equation  (2)  3SQS  =  O. 

According  to  Hernthsen's  equation  (4)  33SO,  =  O, 
showing  only  a  difference  of  10  per  cent,  in  the  practical 
reducing  results,  whichever  of  these  equations  we  mav 
adopt.  At  present  1  incline  to  Sehiitzenberger's  formula 
and  equation.  According  to  Bernthsen's  equation  the 
product  resulting  would  be  a  neutral  stilt  Na..S.,U4 ;  this 
is  against  till  experience.  The  compound  which  results 
from  the  action  of  zinc  on  bisulphite  is  an  acid  salt 
and  I  have  found  that  the  acidity  corresponds  to  that 
of  an  acid  salt  of  a  two-basic  acid.  I  arrived  tit  this 
result  in  the  following  manner  : — The  liquor  which  resulted 
from  the  action  of  zinc  on  bisulphite  was  on  the  one  hand 
tested  for  reducing  power,  calculated  on  XallSI )., ;  on  the 
other  band  it  was  ascertained  bow  much  N*:e.O  it  required  to 
become  neutral,  i.e.,  just  to  show  a  precipitation  of  zinc; 
and  the  following  figures  were  obtained  : — ■ 

NaHSIX  13"  f  gnus,  per  iitre. 

Xa./J  ."i"-7  gnus,  per  litre. 

If  we  divide  these  figures  by  the  respective  equivalents, 
ri:.,  88  and  31,  we  obtain  the  ratio  0'  15  to  0- 17,  which  is  near 
enough  to  prove  that  we  have  a  two-basic  acid  in  which  one 
half  of  the  hydrogen  is  replaced  by  sodium. 

Bernthsen  himself  found  the  ratio  between  Na  and  S. 
by  analysis  as  represented  by  his  formula ;  if  we  take  it 
that  he  had  the  acid  salt  and  overlooked  the  two  atoms  of 
II,  his  formula  would  be  actually  Na.dI.:S..t_)4  =  2NaIlSi  >., 
identical  with  Sehiitzenberger's  formula.  And  if  the  ratio 
between  Na  and  S  lie  as  found  by  Bernthsen,  which  I  do  not 
doubt,  it  would  be  proof  that  the  formula  for  hydro- 
sulphurous  acid  must  be  II  ,S().„  for  it  could  not  be  Ib.SO, 
for  this  formula  would  not  agree  with  the  practical  reducing 
results  of  the  hydrosulphites,  in  that  it  would  require 
double  the  amount  of  oxygen.  Neither  could  it  be  IFSt  i. 
or  H,SO.„  which  would  be  the  only  other  possible  formulae 
for  it. 

If  we  then  adopt  Sehiitzenberger's  formula  and  equation, 
according  to  equation  2,  3  molecules  of  sodium  hydrogen 
sulphite  should  produce  one  molecule  of  acid  sodium 
hydrosulphite ;  or  expressed  differently  three  molecules 
of  sulphurous  acid  should,  when  converted  into  hydrosulphite. 
be  capable  of  reducing  one  molecule  of  indigotine.  Taking 
commercial  bisulphite  of  soda  of  60°  Twaddle  to  contain 
about  20  percent,  total  SOs,  t'.e.,  to  contain  2-6  lbs.  total  St  I 
per  gallon,  and  assuming  all  this  to  be  in  the  state  of 
sodium  hydrogen  sulphite,  one  gallon  of  bisulphite  should 
reduce  3-53  lbs.  indigotine.  The  actual  yield  is  far  short 
of  this  viz. --from  1  lb.  to  1^  lbs.  of  indigotine;  i.e.  only 
from  30  to  40  per  cent,  of  the  quantity  which  should  be 
obtained  according  to  eq.  (2.)  This  may  be  due  to  partial 
oxidation,  or  to  the  fact  that  some  more  complicated 
reactions  take  place  at  the  same  time.  But  assuming 
equation  (2)  to  be  correct  there  is  another  loss  inherent  to 
the  reaction  as  shown  there ;  i.e.,  the  loss  caused  by  the 
quantity  of  neutral  sulphites  formed ;  for  =  of  the  total 
sulphurous  acid  is  converted  into  the  sodium  zinc  sulphite  . 
Hernthsen  already  tried  to  recover  these  inactive  compounds 
and  reduce  this  loss  by  adding  hydrochloric  or  acetic  acid, 
but  failed  in  his  object,  nor  have  I  succeeded  with  these 
acids.  But  I  found  that  in  using  sulphuric  acid  in  not  too 
great  a  quantity  and  by  adding  it  gradually  and  slowly  a 
yield  could  be  obtained  which,  "though  not  near  the  quantita- 
tive result,  would  be  three  times  as  great  as  the  actual  yield 
obtained  from  the  old   process,  using  the   same  proportions 
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bisulphite.     This  agrees  v<  ry    well  with  the 

f.HSO  r»H  90  as       ***>■ 

A-    then  app  in    to    be  ■    good   .leal    of   misunder 

itandina  regaiding  my  process,  it  may  be  useful  to  follow 

It  is  clear  that 

ild  practically 
J  -odium  sulphit.  in  excess.    Thus 

b,  add  Dual rvaU.it  ..i  H,804  tooneeq 

sulphite    would  be  formed  as 

folloWl 

I  !n  BO  •'»*"  '  <'-;;N,s" 

Suppose  Don    in  making  hydn.Milr.hite  the   reaction  had 
,:lii,  „  ,  toequ  itiou  (9),  we  shonldbave  as  the 

resulting   product    besides   hydrosulphite   «od    wat< 
equivalent  ol  -Na  Zm  st  i.i  ,.     If  we  add  acid  to  this  we  may 
lake  it  thai  the  following  reaction  takes  i 

V,  /  i  SO        ZnSO^H  iNaHSO 

have  again  bisulphite  regenerated  which  may 
i  in  this  case  would   I 

h  Zni  SOj)s  would 

of  an  equivalent  ;  following  up  what  will 

idding   '/.n  and  sulphuric   ac  id    illy  and 

e  original  quantity  of  line  sodium  sulphite 

formed,  we  have — 

'      Ha  /,    31  l  ll  SO,  Zn     = 

A  B  •  (    i  C    = 

A  C  = 


I  A  +  (•>  '"  H  +  <  ,)»C  = 

N    Zn(»  l  l     ■  NaHSO    •  1 1  <  *       ZnSO,    ~| 

a         +  (ir       l»       f  <        I  F      J 

\  +  (\)  I ■         r  (|)>    B     +  C|)1 

A  i.  IF  J 

If  we  add  m,  we  find  the  sum 

whieh  we  maj  nil  II       I 
\\ .  h  the  tummation  of  these  equations 

M.  N  M    II  -i  i.hM-DZii 

i\I  |  WaHS  >   ■  .  \i     i  i  n  1 1 

M.  Zn80 

As  M  i»  oqoal  to  :',  the  equation  is — 

SO       S/.n 

Zn(8u  ■    '  nsn„ 

or— 

\  i  Zni  -"  ■    ■    ll  -i  >.  •  j/.ii- 

■jNallM  1     •       II 

this 

Zn     iNaHSO      N  .  ,  F  r  « ► 

and  the  r.  suit  is 

KaHSO 

infirm  Schutienbergcr's 
I   Bcrnthson's  formula,  and 
■  luation  wc  abould  have — 

.11  n. 

ag  |.,.«.  r  oould  only  bt  doubled  bj  the 
addition  of  sulphuric  acid,  and  no)  trebled  at  I  have  found 
in  agreement  with  Scbiltzvnl  aula. 

In  on  ins  thorougbl)  a  large  numbet  ..i  expert- 

DHOI  •  •  d    Mil    •  ..  |  i|„. 

am  "I  sine  and  I  l  m  .  at 


with  this  difference  only,  in  the  one  series  of  experiments 
only  zinc  and  bisulphite  were  used  and  in  the  other  s  ries 
of  experiments  the  same  proportions  of  zinc  and  bisulphite 
were  used  with  a  gradual  addition  of  HjSO..  It  was  then 
found  that  taking  the  reducing  power  of  1  gallon  of 
bisulphite  of  soda  in  the  old  way  as  I,  thai  produced  by 
my  process  would  be  equal  tu  8"  7,  v,  liieh  is  near  enough  for 
all  practical  purposes  as  1  to  "t  A  Beries  of  experiments 
were  carried  on,  taking  1 1  lbs.  zinc  to  1  gallon  of  bisulphite, 
which  i-  a  favourite  proportion  for  making  hydrosulphite 
by  the  old  process.     The  results  were  a-  follows  : — 

lteducing  power  per  gallon  of  bisulphite  calculated  on 
indigotine,  I'I6  lbs.  indigotine  old  proces-,  B'i8  lbs. 
indigotine,  new  pro 

A- we  gee  from  Schfitzenberger'g  eipiation  and  from  my 
own  the  hydrosulphite  produced  is  in  the  state  of  an  acid 
salt  which  i-  very  unstable,  much  more  so  than  the  neutral 
yah;  moreover,  it  does  not  reduce  indigo  in  the  acid  state. 
For  these  reasons  Schutzenberger  proposed  to  convert  it 
into  the  neutral  salt  by  adding  lime. 

I  have  been  trying  to  find  further    particulars  as   to   how 
the  reaction  of  converting  the  acid  salt  into  the  neutral 
by  means  of  lime  was  supposed  to  take  place,  but   I  have 
been  unable  to  tind  any  statement-  on   that  point.     Now   if 
we  put  down  the  equation 

2NaHSO,  .  CaO  -Na  <  a  .m>  >.  +  ll,<), 

we  find  that  the  only  way  in  which  the  reaction  could  take 

would   be   by  forming  a   sodium  calcium  compound, 

but  as  the  filtered  liquor  never  contains  any  calcium   it  is 

clear  that  the  reaction  cannol  take  place  in  that  way.    The 

explanation  which  1  give  for  this  reaction  i-  as  follows, 
there  is  always  a  large  quantity  of  sulphite  of  soda  present 
which  is  easil]  converted  into  caustic  soda  by  lime  so  that 

the  reaction  which  really  takes  place  is  as  follows  : 

Na  SOj  +  CaO  +  H,0  =  (    a-l  I         jNallt) 

BNaHSO    •    •Nadll      -.'NaSM.  ,  BH,0. 

1  shall  have  to  refer  again  to  tin-  later  on. 

We    may   now   leave  the  by  drosulphile  as  Cat  as  its  nianii- 

facture  and  chemical  properties  are  concerned  and  give  oar 

attention  to    it-    use   in    indigo    dying.      At   the    time    when 

Schutxenbi  rger  proposed  the  hydrosulphite  vat,  there  was  In 
u-«  besides  the  fermentation  vats  which  do  not  cuter  into  our 
speculations,  two  other  \uts.     That  i-  the  copperas  lime 

vat  and  the  zinc  lime  vat.  both  these  vats  were  well 
known  to  have  ceitaiu  disadvantage*,  for  instance  than 
large  quantity  of  sediment  in  the  copperas  vat,  about 
s  lb-  for  every  pound  of  indigotine  reduced  and  a  consider- 
able  amount  or  indigo  was  rendered  inactive  bj  being 
earned  into  the  precipitate  a-  an  insoluble  compound. 
The  sine  vat  was  found  to  be  not  easily  managed  and  there 
is  no  doubt  thai  a  considerable  amount  of  indigotine  is 
destroyed  bj  the  action  between  zinc  and  lime  or  caustic 
-o.la.  It  may  be  generally  stated  thai  th,  re  i-  no  means 
not  even  by  by di osulphite  oi  reducing  indigo  to  indigo 
white  quantitatively,  there  is  always  ■  loss,  and  I  at 
pn-.  ni  engaged  in  a  series  of  experiments  determining  the 
relative  losses  by  different  reducing  agents. 

A>  far  a-  my  results  ID  the  laboratory  go    1    find    tlere    i- 

certainly  10  per  cent,  more   loss  using  zinc  at  a  reducing 

.■   than   in  using  hydrosulphite,  an  I  my  i  iperienoa  in 

practical  work  on  a   lai  quite  confirms  this.     Both 

il pperas   and   the  Line  val  require  considerable  time 

for  reducing  an  I   settling,  whereas  the  hydrosulphite  »ai   i- 

k  in  its  action,  the  consequence  is  that   whereas  only  * 

limited  amount  of  work  can  be  got  out  of  a  coppenu   or 

zinc  vat.  a   hydrosulphite  vat   can  be  used  continuously, 

almost  without  -topping,  and  if  it  were  Used   night   and  day. 

il    would    produce   quite   four   times   the   quantity,    of  dyed 

!-    which    iiihei    of   the    other  vat-    could    yield        It 

would  therefore  require  loss  plant  and   the  .rgc- 

h  ot  ttiOte  Of  any  other  val 

A-  the  vat  can  be  easily  regulated  the  work  will   be  more 
and  the  apparatus  as  shown  before  will  take  up  le-- 
room  for  a   given  quantity  ol   work.     There  will    b< 
indigo  lost  cithei  through  overreduction  or  in  the  -hup 
insoluble   compi  ad    boil    hi.  properly    mankj 

should  therefor  be  the  cheapest  i  ng  indigo. 
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Such  must  have  been  Scbutzenberger's  views  when  he 
proposed  this  vat,  and  if  his  directions  had  been  followed, 
there  is  no  doubt  that  this  vat  would  have  replaced  every 
other  vat  for  cotton  dyeing  in  this  country.  Unfortunately 
there  is  hardly  a  hydrosulphite  vat  in  this  country,  though 
no  doubt  most  dyers  who  make  hydrosulphite  from 
Bisulphite  and  zinc  imagine  they  have  a  hydrosulphite 
vat. 

The  usual  way  to  prepare  what  is  now  considered  a 
hydrosulphite  vat  is  to  mix  bisulphite  of  soda  and  zinc  in  a 
bucket  or  tub,  and  when  the  mixture  becomes  warm,  to  add 
it  to  the  indigo  with  either  lime  or  caustic  soda. 

The  proportions  used  are  from  1  to  3  lbs.  zinc  dust  to 
the  gallon  of  bisulphite;  as,  however,  at  its  best,  only  one 
i-  lb.  of  zinc  can  go  into  solution,  it  follows  that  from  ',  to 
•>\  lbs.  of  free  zinc  dust  will  go  into  the  vat  for  every  gallon 
of  bisulphite  which  is  used,  so  that  we  really  have  not  a 
hydrosulphite  vat,  but  what  we  might  call  a  hybrid  zinc 
hydrosulphite  vat. 

The  loss  by  over  reduction  is,  therefore,  not  much  less 
than  in  a  zinc  vat,  and  the  amount  of  sediment  greater.  It 
speaks  well  for  the  character  of  the  hydrosulphitr  vat, 
that  even  under  these  circumstances,  it  should  have  main- 
tained its  place  amongst  other  vats  in  this  country.  I  may 
here  also  point  out  another  fallacy  which  prevails  with 
regard  to  the  hydrosulphite  vat  ;  it  is  generally  considered 
that  by  using  soda  in  reducing  the  indigo  a  soda  ml  is 
formed  and  by  using  lime  a  lime  vat.  But  there  is  no  such 
thing  as  a  lime  hydrosulphite  vat.  I  have  shown  on  a 
previous  occasion  that  the  large   amount  of  sulphite  which 

is  always  present  with  hydrosulphite  becomes  die posed 

by  lime  and  that  caustic  soda  is  formed,  it  is  then  lore 
clear  that  every  lime  hydrosulphite  vat  contains  free  caustic 
soda  as  well,  and  is  in  reality  a  mixed  soda  lime  vat. 

We  may  take  it  then  that  the  hydrosulphite  vat  has  not 
received  a  fair  trial  in  this  country,  as  it  has  not  been 
carried  out  according  to  Schiitzeuberger's  ideas,  and  that  its 
application  could  advantageously  be  modified  in  many  trays. 
Take  for  instance  the  way  in  which  yarn  is  dyed  at  present 
in  a  series  of  vats  of  different  strengths,  and  which  vats  have 
to  be  emptied  pretty  frequently.  There  is  no  reason  why 
with  a  clear  hydrosulphite  such  vats  should  not  he  worked 
continuously  in  such  a  manner  that  as  much  indigo  as  taken 
out  by  the  yarn,  should  be  replaced  before  the  next  lot  of 
yarn  was  dyed  up  in  it.  There  would  be  a  considerable 
saving  in  labour,  in  geueral  charges,  and  in  the  room 
required  for  the  plant  ;  this  is  only  one  of  a  number  of 
instances  which  might  be  given  of  the  advantage  of  using  a 
clear  hydrosulphite  for  cotton  and  yarn  dying,  in  a  future 
paper  I  will  deal  more  fully  with  wool  dyeing  and  other 
points  relating  to  hydrosulphite. 


iMuras'tlr   ^rrtion. 


Meeting  held  on  Thursday,  November  l"th,  1898. 


Mil.   JOHN    I'ATTINSOX    IN    THE    CHAIR, 


MICKOSTUUCTURE  OF  ALLOYS.— PART  III. 
by  j.  e.  stead,  f.i.c.,  f.c.s. 

Antimony  and  Tin. 

In  the  previous  papers  of  the  writer,  attention  was  drawn 
to  the  fact  that  the  euteetic  of  antimony  and  tin,  containing 
about  7£  per  cent,  of  antimony,  was  different  from  the 
euteetic  of  lead  and  antimony,  inasmuch  as  it  was 
composed  of  a  compound  which  did  not  consist  of  juxta- 
posed plates  of  the  two  constituents. 

On  treating  this  euteetic  with  dilute  hydrochloric  acid 
a  black  amorphous  powder  of  exceeding  fineness  was 
left  insoluble,  and  this,  it  was  shown,  contained  tin,  and  was 
therefore  not  entirely  antimony. 

Since  that  time  the  black  amorphous  powder  has  been 
further  studied,  and  on   separating  a   sufficient  quantity  by 


the  long-continued  action  of  dilute  acid,  an  analysis  was 
made  of  it.     The  results  obtained  were  as  follows,  viz. : — 

Per  Cent. 

Tin 48-56 

Antimony sr-M 

If  the  metals  had  been  present  in  equal  atomic  proportions 
the  antimony  would  have  been  50- 21  per  cent.  The  excess 
of  antimony,  over  and  above  that  what  calculation  shows  it 
should  have  been  if  it  was  a  definite  chemical  compound, 
is  accounted  for  by  the  assumption  that  a  portion  of  it 
was  decomposed,  the  antimony  remaining  behind,  thus 
increasing  the  totai  proportion  in  the  residue. 

It  was  shown  that  when  the  antimony  was  increased 
above  7i  per  cent,  a  definite  compound  in  well-formed 
crystals  separated  out,  having  the  composition  of  SbSn. 

Mons.  ( 'harpy  describes  these  crystals  as  cubes. 

The  faces  are  not  bright  enough  to  enable  one  to 
measure  them  by  the  gomiometer,  but  on  measuring  them 
on  the  revolving  stage  of  the  microscope  he,  the  writer,  had 
proved  that  all  the  angles  were  90°,  and  the  six  faces  were 
equal  to  one  another;  they  might  conclude  therefore  they 
were  true  cubes. 

Both  tin  and  antimony  crystallise  in  the  rhombic 
system.  The  fact  that  the  separated  crystals  above 
referred  to  are  cubic  and  not  rhombic  would  tend  to 
support  the  view  that  they  were  not  mixtures,  but  true 
combinations  of  the  two  metals. 

On  comparing  this  euteetic  with  the  pearlite,  or  euteetic 
of  iron  and  carbon,  containing  about  0-9  per  cent,  carbon,  in 
which  the  mass  is  composed  of  lamina;  of  iron  and  a  definite 
carbide  of  the  formula  Fe.,0,  it  has  been  shown  that  if 
the  carbon  is  present  in  larger  quantity  than  0-9  per  cent, 
the  excess  separates  out  as  Fe:!C  in  meshes,  surrounding 
the  grains  of  pearlite,  and  the  quantity  of  this  independent 
carbide  steadily  increases  with  the  increase  of  carbon. 

There  is  a  certain  resemblance  between  the  compounds 
of  iron  and  carbon  and  those  of  antimony  and  tin.  The 
euteetic  in  both  cases  consists  of  a  metal  and  a  definite 
compound,  and  when  the  proportion  of  the  latter  is  raised 
beyond  a  fixed  definite  point  it  separates  in  isolated  masses, 
ami  is  found  in  the  cold  alloy  embedded  in  the  ground  mass 
of  the  euteetic. 

There  is  this  important  difference,  however,  between  the 
euteetics,  for  in  steel  properly  annealed  the  iron  and  carbide 
are  quite  separate,  and  lie  in  more  or  less  curved  plates  in 
juxtaposition,    whereas    the   euteetic    of    antimony   and   tin 

appears  to  consist  of  a  solidified  solution   or  isomorpl - 

compound  of  SbSn  in  an  excess  of  tin  ;  the  crystalline 
structure  of  the  euteetic  appears  to  be  the  same  as  that  of 
tin  itself. 

At  the  joining  of  the  crystallite  forms  in  the  euteetic, 
however,  there  appears  to  be  a  little  more  autimonide  than 
in  the  central  portions,  for  on  polishing  they  appear  to  be 
harder,  and  remain  brighter,  and  on  slightly  etching  with 
acid  they  become  darker. 

All  the  compounds  of  tin  with  less  antimony  than  7  A  per 
cent,  crystallise  in  the  same  forms,  and  behave  in  the  same 
way  under  the  treatment  of  polishing  and  etching,  and  so 
far  as  his  own  pyrometric  investigations  indicate,  have 
only  one  solidifying  point — a  fact  which  points  to  the 
conclusion  that  the  tin  and  the  euteetic  do  not  separate 
into  two  parts,  as  happens  in  the  case  of  many  binary  alloys. 
It  would  appear,  then,  that  all  the  alloys  containing  from 
7j  per  cent,  antimony  to  practically  none,  consist  of  almost 
perfectly  structurally  homogeneous  solidified  solutions  of 
isomorphous  mixtures  of  tin  and  antimonide  of  tin. 

An  attempt  was  made  to  separate  and  analyse  the 
crystals  from  the  alloys  containing  between  25  per  cent, 
and  50  per  cent,  antimony,  but  it  was  found  that  when  the 
antimony  exceeded  30  per  cent,  it  is  almost  impossible  to 
remove  the  euteetic  from  the  closely  crowded  grains  of  the 
antimonide. 

The  crystals  from  alloys  containing  between  9  per  cent, 
and  30  per  cent.  Sb,  on  analysis  closely  approximated  to 
the  composition  of  SbSn.  The  forms  of  the  crystals  begin 
to  change  in  the  neighbourhood  of  40  per  cent.  Sb  and  60 
per  cent,  tin,  and  it  is  probable  that  Bear  that  point  they 
begin  also  to  change  in  composition,  and  contain  nxotte  than 
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antimony,     rhe  crystalline  form  ol 
I.    bright    portions    in   similiar  in  -» 1 1    the 

f  being  well-defined  thick 

i)„  etching  the  alloys  containing  4.".  per  cent,  antimony 
with  rtrong  nitri.  a  ■  rnal  portion  of  thesi 

,v  corroded  than  the  internal  parts. 
•  in  this  alloy,  Inn  it  ini 

and   bec tes   hum.-    pronounced    with    each    addition    of 

By,  mill  eventually,  when  :,!  p.-r  cent  ii  on 
h  ird  central  plate  appi 
l  ,.ii-i,.:  I'll  i»  bold  relief,  and  is  evidently  either 

antimony   or  antimony    »itli   Borne   tin.     When,   however, 
this   al  I  rapidly   from  fusion   this  constituent 

ntl ,  does  uot  «e| 
In   the  slowlj  cooled  alloys  containing  from  ."il  per  cent. 
antimon)    this  hard  central   coustituenl 
ics  with  the  antimony.    At  first  it  appears  in 
ird  band  without  any  definite  crystalline  form,  so  far 
be  seen   in  the  sections;  bul   with  mon    antimony 
,    ■     .        h  mit  through  the 
central  parts  of  the  h.inl  crystallim  Photo  N".  1 

the  appearance  nt  one  of  these  developments. 


I 

50  \ 
In  th<  otainiug  between  '>7  per  cent,  and  BO  pet 

(••  hi.  the  train*  a  i  iduallj   change  to 

i r  less  bj  ramelricaH)  shaped  cry  -tals,  and  resi  □ 

h  in.  h  ■  i  \  itallise  oui  i 
antimon)  .■.  uing  20  in  5u  per  ceut.  antimony . 

\\  in  ii  '.in  per   ceut,    iiiiiiiimi)    i-  reached,  the  crystals, 
to  mutual  inl  during  their  growth,  lis 

urn.  tin. il  limn-  is  the)  have  in  I  hi  uining 

timony,  but  I  till  to  I bserved  many  of  the 

lecrystnls, 
\-  i  pproached  the  m  stuls 

ni  thai  ■  ther,  and  very  little  of  whal 

□  tlii  in. 

The  i  in  be  detected  even  in 

at.  antiii y ,  where  it  it 

in  ini.  ler crystalline  masses.     When 

'III-    (lit.  I'll.  * 

i  I 

i  in  what  in.  j 

■ 
a  solidified  the  definite  compound 

si.Sn.  (.r  wh.  ther  the  t""  di  .  irpbous 

compounds   «ith    each    other,  and    when     the     antimony 

.i  certain  p i  il  crystallines oul  of  ii  in  n 

.  ile  thai  the  crystallites  which  lir-t  fall 
the    alio) 
.'il     and     '■>'     pel    oant.     antimony,   ma)     nol 
antl u) ,  Inn    an     .1  .  irph  I 


mixture  of  antimon)  with  a  small  portion  of  SbSn.     sn. 
has  nit  attended  the  efforts  to  separate  them,  an  I  we  there 
fore  have  not  had  an  opportunity  of  analysing  them. 

An  mtOWt    ami    I   nl'I'EK. 

The  alloys  of  antimony  and  copper  are  of  no  industrial 
value,  and,  from  the  practical  point  of  view  of  the  Societ)  of 
Chemical  Industry.it  would  not  at  firsl  appear  thai  results 
obtained  from  the  study  of  such  alloys  would  be  of  use  to 
its  members. 

Although  it  may  1h-  that  directly  litti.  practical  use  '-an 
be  obtained  by  such  a  study,  nevertheless  in  lirectly  the 
knowledge  obtained  will  undoubted!)  assist  as  in  under- 
standing ihi  constitution  of  the  mote  valuable  alloys  in 
constant  use. 

Mons.  ( harpy,  in  the  Bulletin  ile  la  Soci£te  d'Kncourage- 
in.  in  pom  rin. iii-.ni,.  Natiouale,  March  1897,  describes  the 
alloys  of  antimony  and  copper,  and  in  main  particulars  his 
observations  agree  »ith  those  of  the  writer,  bul  in  others 
the)  are  Bomewhut  different,  as  will  be  observed  in  the 
results  which  follow. 

In  the  selection  of  materials  the  best  -tar  antimony  ami 

ro-copper  were  obtained.    The  antimony  contained  99  '•'• 

per  cent,  antimony,  0*3  per  cent,  arsenic,  0*10 

iron,  and  0*10  per  cent  of  other  impurities.    The  copper, 

afiei  fusing  under  charcoal,  contained  99"91  per  cent  copper. 

The  onl)  element  which  was  likely  t"  interfere  with  the 
micrograptaic  structure  «a-  the  arsenic,  but  as  there  is  a 
relationship  between  the  structure  of  antimony* 
copper  and  arsenic-copper  alloys,  it  is  probable  the  arst 
preseul  in  the  antimon)  would  nol  materiall)  alter  the 
result.  The)  cannot,  however,  be  considered  a-  mine  than 
a  close  approximation  to  the  troth.  It  would  have  been 
better  if  pun-  antimon)  could  have  been  obtained,  bul 
«as  difficult  to  prepare  the  quantit)  required  (of  the 
ei  ies. 

Classification  oftht    Alloys, 

i  he  alloys  of  antimon)  and  copper  can  be  arranged  into 
ill  classes,   based  on  their  microstrnoturc,  containing 
betwi  en,  oix.  -. — 

l-t      to  i  per  cent,  nnd  75-S  per  cent  antimony. 
2nd.  75  B  ..  18-8 

3rd.    I  ..  .. 

4th.  38'57  ..  .:;    no 

5th.  :il   ini  ..  0-00 

Clasi  l.     Antimony,  100  per  cent,  to  75'8  per  cent. 

inlimoii)  it-elf.  on  polishing  and  etching  or  colouring 
)>y  heating  da  homogeneous  structure. 

<  in  the  addition  of  0"  5  per  cent,  copper,  the  pr.  m  aci 

sec 1 stituenl  enveloping  the  grains  of  antimon)  could 

in  ii,- iriy  seen  after  polishing  alone.  This  constituent  in 
the  slowl)  cooled  alloys  bad  nol  the  characteristic  banded 
appearance  of  a  eutectic,  bul  consisted  ol   simple 

i v  or  less  continuous,  of  the  purple  compound  of  antimony 

and  copper  ol  the  composition  SbCUj.  It  is  easily  darkened 
b)  exposure  to  the  fumes  of  hydric  sulphide  or  b)  ammo- 
nium sulphide,  or  by  oxidation  produced  on  heating,  and 
after  Rich  treatment  the  sections  were  easily  photographed. 

When  .'■  p«r  cent,  copper  «.is  present  there  was  an 
increased  quantity  of  the  purple  compound  enveloping  the 
grains  of  antimon) . 

When   the  copper    was   increased    to    10   per   cent,   the 

racteristic  structure  of  eutectics  was  olearl)  developed, 

and  altcruai  il  antimony  and  the   pnrpl.eniistitii.-ut 

surrounded  the  crystalline  grains  of  antimony.     Photo  No. 

;i  is  an  illustration  of  the  structure  of  tin-  alloy. 

Bach   further  increase  ol  copper   gave  a  corresponding 
in  the  proportion  ol  the  fusible  eutectic,  and  as  this 
greater,  the  antimon)  in  crystallising  out  hai 
room   and  space  in  which   to  develop  its  crystallim 
ami  the  ■  usisted  nf  nunc  or  less  wi 

trains  of  crystals  cutting  through  the  eutectic.  \n.  a 
photo  represent  this  structure  with  80  pet  ceut.  antimon] 
and  -  pper. 

The  alloy  containing  about  75-8  per  cent  of. 
pure  aiitinn...    and  21  •  9  per  cent  copper  was  composed 
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Fig.  II 

Sb  80  %       Sn  20  % 
X  50  V 


Fig.  V. 

Sb   -  75-8  %        Cu       24-2  %        X  ICO  V 

First  Eutectic. 


Fig.  III. 

Sb  90"/.        Cu  10% 
X  100.  V 


Fig.   IV. 

Sb  80',       Cu  20  <;,. 
X  100  V 


Fig.  VI. 

Sb  70   .,        Cu  30 
X  100  V 


Fig.  VII. 

Sb  46  %        Cu  54  % 

X  130  V 
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Fig.  VIII. 

Sb  41    ,,        Cu  59".. 
X  130  V 
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or 
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Fig.  XI. 

Sb  30  %        Cu  70  % 
X  130  V 


Fig.  IX. 

Sb  =  31  %  Cu  -  69  %  X  130  V 

Second  Eutectic,  Cooled  Slowly. 


Fig.   XII. 

Sb  =  20'  Cu       80' 

X  130  V 


Fig.  X. 

Sb       31%        Cu  69",.        X  130  V 

Second  Eutectic,  Cooled  Rapidly. 


Fig.  XIII. 

Sb  1  %        Cu  99  % 
X   50  V 
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entirely  of  the  eutectic  of  the  structure  seen  on  each  side  of 
the  crystal  trains  of  antimony  in  Photo  Xo.  4,  and  also 
in  Photos  No.  5  and  Xo.  6.  The  structure  of  this  eutectic 
was  much  coarser  than  that  of  many  other  alloys,  the 
alternate  layers  being  relatively  much  more  massive. 

Class  2. — Antimony,  75 '8  per  cent,  to  48 '5  per  cent. 

In  this  class,  as  the  copper  was  steadily  increased  above 
24  "1  per  cent,  the  crystallites  of  the  purple  compound 
appeared  in  increasing  quantity  cutting  through  the  mass  of 
the  eutectic  (Xo.  6  photo),  and  the  eutectic,  as  51'5  per 
cent,  copper  was  approached,  steadily  decreased. 

With  50  per  cent,  copper  only  separate,  isolated,  broken, 
irregular  bands  of  antimony  were  observed  between  the 
grains  of  the  purple  ground  mass.  When  the  alloy  con- 
tained 51 '5  per  cent,  copper  the  whole  mass  appeared  purple 
and  homogeneous.  It  had  approximately  the  composition 
of  SbCu,. 

('hiss  3. — Antimony,  48'5  per  cent,  to  38-47  per  cent. 

As  the  copper  was  increased  above  51'5  per  cent,  the 
alloys  gradually  decreased  in  purple  colour'"  until  about 
39  per  cent,  antimony  was  approached,  and  they  all  gave, 
on  simply  polishing,  sections  which  were  quite  flat,  but  in 
which  could  be  seen  under  the  microscope  two  distinct 
constituents,  one  purple  and  the  other  white. 

On  beating  on  a  hot  metal  plate  they  were  coloured  by 
oxidation,  taking  the  colours  progressively  of  straw-yellow. 
orange,  yellow,  crimson,  purple,  blue,  and  steel-grey.  If  the 
heating  was  continued  too  long,  both  constituents  passed 
through  the  complete  range  of  colour  and  arrived  at  the 
steel  gre\  colour,  but  iti  passing  to  this  final  point  the  con- 
stituents containing  the  highest  amount  of  copper  changed 
relatively  more  rapidly  than  those  containing  less  of  that 
element. 

The  purple  compound  contained  less  copper  than  the 
white  constituent,  and  if  the  changes  in  colour  on  heating 
were  carefully  watched,  it  was  possible  to  obtain  the  former 
as  orange-yellow  on  a  ground  of  the  finest  blue. 

In  tlie  alloy  containing  about  54  per  cent,  copper  and 
16  per  cent,  antimony  the  purple  compound  appeared  more 
or  less  irregular  in  shape,  almost  always  rounded  and  free 
from  anything  like  geometrical  angles.  From  these  bodies 
there  were  to  be  seen  needle-like  projections  penetrating 
the  ground  mass,  l'hoto  Xo.  7  is  a  representatior  of  this 
alloy,  the  structure  having  been  developed  by  heating.  The 
dark  areas  are  the  purple  constituent. 

As  the  copper  is  increased  the  purple  constituent 
decreases,  and  when  the  antimony  was  reduced  to  41  per 
cent,  the  purple  constituent  was  found  as  veins  cutting  the 
ground  mass,  and  from  these  veins  a  moss-like  growth  of 
what  was  possibly  the  same  constituent,  was  attached, 
l'hoto  No.  8  is  an  example  of  this. 

When  the  alloy  contained  copper  and  antimony  in  the 
proportion  of  SbCu:i,  the  structure  was  similar  to  the  ground 
mass  shown  in  Xo.  7,  and  consisted  of  crystalline  irregular- 
shaped  grains  apparently  homogeneous 

The  homogeneous  character  would  lead  us  to  believe  that 
we  had  here  a  second  definite  compound  of  the  composition 
SbCu3. 

According  to  Le  Chatelier  the  alloy  containing  about 
60  per  cent,  copper  has  a  high  melting  point,  and  the  curve 
of  fusibility  falls  away  on  each  side  of  it,  with  increased 
antimony  on  one  side  and  with  increased  copper  on  the 
other. 

M.  Charpy,  in  his  communication  before  referred  to.  say- 
that  the  compound  containing  60  per  cent,  copper  and  10 
per  cent,  antimony  is  entirely  composed  of  the  purple  com- 
pound, and  that  the  microscope  indicates  the  presence  of  a 
definite  compound  of  SbCiu.  There  is  no  doubt  about  the 
statement,  but  as  it  is  so  well  known  that  it  is  the  alloy 
containing  about  50  per  cent,  of  each  element  which  gives 
the  most  pronounced  purple  colour,  it  would  appear  that 
there,  is  confusion  somewhere.  According  to  M.  Charpy 
the  definite  compound  is  SbCu.,,  but  this  contains  51  "5  per 
cent,  copper,  not  60  per  cent. 

*  Here,  us  elsewhere,  the  colour  is  taken  from  the  appearance  of 
the  fractured  surface,  or  the  surface  after  polishing,  before  being 
heated  >>r  etched. 


Again,  as  a  matter  of  fact,  each  increment  of  copper 
above  51  5  per  cent,  diminishes  the  colour  until  about 
61  per  cent,  is  reached,  whcD,  instead  of  being  composed  of 
the  purple  compound,  it  has  scarcely  a  tinge  of  purple. 
The  high  cri'ical  fusion  point  of  Le  Chatelier  and  the 
homogeneous  microscopic  structure  would  lead  us  to  believe 
that  the  alloy  was  either  a  definite  compound  of  the  com- 
position represented  by  SbCu3,  or  some  combination  of  two 
or  more  definite  compounds,  which  crystallise  together  and 
do  not  separate  into  two  parts. 

When  51-5  per  cent,  copper  is  slightly  exceeded,  a  small 
quantity  of  the  compound,  probably  having  the  composition 
of  SbCuj,  is  formed,  and  the  amount  increases  with  the 
copper,  till,  when  6P43  per  cent,  is  present,  the  alloy  is 
entirely  composed  of  it. 

In  the  intermediate  alloys  containing  between  51-5  per 
cent,  and  61  -4  per  cent,  the  solidifying  point  increases  with 
the  copper,  but,  as  would  be  expected  from  the  micro- 
structure,  there  are  not  two  marked  arrests  in  the  coolinn- 
curve,  but  a  more  or  less  prolonged  arrest  through  several 
degrees;  iii  other  words,  the  second  arrest  follows  the  first 
so  closely  as  to  make  it  difficult  to  tell  when  one  begins  and 
the  other  ends. 

Probably  the  exceedingly  delicate  apparatus  of  Professor 
Roberts-Austen  would  give  better  definition  than  that  at  the 
command  of  the  writer. 

Class  4.  —  Copper,  61'  43  ;»;■  cent,  lit  69-  00  per  cent. 

Tile  concct  interpretation  of  the  micros! ructure  of  the 
alloys  in  this  class  is  difficult;  therefore,  beyond  describing 
what  was  actually  seen  and  proved,  and  pointing  out  thu 
suggestions  they  appear  to  convey,  it  i*  no(  proposed  to  go 
further. 

The  structure  of  the  alloys  containing  between  61 '43  and 
64  per  cent,  copper  were  very  similar.  Ihey  were  all 
composed  of  irregular-shaped  polygonal  grains,  and  these 
were  enveloped  by  thin  bauds  of  what  appeared  to  be  a 
different  constituent.  Oxidation  by  heating,  and  etching  by 
concentrated  hydrochloric  acid,  did  not  develop  structures 
of  the  nature  of  eutectics,  but  the  surfaces  became  more  or 
less  purple  coloured. 

When  the  copper  approached  67  per  cent.,  the  bands 
surrounding  the  crystalline  grains  became  very  pronounced, 
and  they  coloured  on  heating  relatively  in  advance  of  the 
ground  mas*.  Crystallites  of  a  sheaf  form,  similar  to  those 
sometimes  met  with  in  certain  obsidians,  appeared  in  the 
centre  of  the  grains.  On  etching  with  strong  hydrochloric 
acid,  the  veins  and  crystallites  were  acted  upon  more 
rapidly  than  the  ground  mass.  Judging  from  these  facts, 
we  must  conclude  that  they  contained  mere  copper  than  the 
latter.  Polishing  alone  did  not  develop  the  structure  and 
the  colour  of  the  polished  sections  were  brilliantly  white 
and  free  from  any  indication  of  free  copper. 

When  68  per  cent,  copper  was  present,  the  veins  ami 
microliths  increased  in  quantity,  but  still  there  was  no 
indication  of  free  copper. 

With  (iS-5  per  cent,  copper,  the  veins,  on  polishing, 
appeared  pale  yellow  on  a  white  ground,  and  some  of  the 
microliths  were  faintly  yellow. 

When  69  per  cent,  copper  was  reached,  the  veins  appeared, 
on  polishing,  of  a  distinct  yellow  colour.  Exterior  to  the 
veins  and  crystallites  there  appeared  to  be  projecting  borders, 
which  oxidised,  on  heating,  to  an  intermediate  colour.  In 
l'hoto  Xo.  9  these  projections  are  very  clearly  illustrated. 
The  specimen  contained  69  per  cent,  copper  and  31  per  cent, 
antimony,  and  its  structure  was  developed  by  heating.  The 
veins  coloured  most  rapidly,  then  followed  the  crystallites 
in  the  centre  of  the  grains.  The  irregular  borders  followed, 
and  finally  the  ground  mass  began  to  colour. 

The  heating  was  continued  till  the  vein*  and  some  of  the 
crystallites  passed  through  all  the  colours  to  a  steel  white- 
ness. The  borders,  when  this  was  just  accomplished,  were 
sky-blue  and  the  ground  mass  orange-yellow. 

The  photographs  were  taken  on  iso chromatic  plates,  and, 
of  course,  the  steel-white  veins,  illuminated  by  vertical  rays 
of  light,  reflected  the  most  actinic  rays,  and  gave  the 
deepest  impression  on  the  sensitive  plate  ;  next  in  order 
followed  the  crystallites,  and  then  the  blue  borders,  and, 
lastly,  the  orange-vellow  ground  mass. 
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ng  with  concentrated  hydrochloric  acid  left  the 
e  Mv  acted  upon.  The  veins  and  Ci-ystal- 
.  |.lv  corroded,  the  bordi  and  the 

lead  of  alL    The  partial  interpretation  of  these 
it  difficult 
:  fl,.r,.„t   ,-,,-  evidently  contained  different 

,,r,,l„,r.  pper— the  vein-  and  the  crystallites  most, 

•  the  ground  mas.  thi 
probable  thai  neither  the  veins,  crystallites, 
had  any  constant  composition  in   the  alloys 
K5  pen    nt  and  89  per  cent,  ot 
they  varied  in  colour  in  the  different  sections  after 
■Inn", 
ii,.-  borden  surrounding  the  veins,  &c.  appeared  to  be 
nature   "f  solidified   Bolotions   of    the    substances 
the  reins  which, -when   the  alloys  were  passing 
be   lii|iiiil   to   the  solid  state,  had   not   time  to  com. 
themselves   from   the   solidifying  ground 

II, i-    interpretation   is   only  advanced    tentatively,  and 

must    ■  irded  as  a   dogmatic   statement.      More 

equired,  and    until    much    more    work    has 

would  be  premature  to  formulate  any  definite 

t  which  th lidifieat  ted  materially 

and  it  is  certain  thai    the 

:     I       rate  the  alloys 

In    it,  i   alloy,   containing  69    per   cent, 

copper,  thi  proportion  of  the  constituent  highest 

in  copper.    The  thick  whin-  vein  in  Photo  No.  9  is  scarcely 

risible  in  the  quickl]  i ledalloj  Photo  No.  Hi,  but  there 

in  a  li  lsi  of  the  needle-like  crystallites. 

I  —  <  pi  r  " "'.  to  l(»)  per  cent. 

When  70  per  cent,  copper  Is  present,  that  is,  only  l  per 

■    more  than  that  contained  in  the  eutectic,  the  structure 

impleteli    changed,     rhe  Photo  No.  11    represents  the 

appearance  of  this  alloy  etched  with  strong  hydrochloric 

■ liate  crystallites,  I  d  borders, 

Don    absent,  and  an    replaced  bj   del  di  etons, 

ihedrong.      These  are  pale 

ai  suggest  ibat   thej    ai ppcr,  or 

copper  containing  sum  ■  antimony. 

Ih.    ground    mass,   on   colouring    bj    careful    heating, 
appears  u  small  irregular  shaped  grains,  somerimes  longer 

in  one  axis  than  in  tl ther,  and  arc  slightl)  diffei 

,1, 1.,  -''H^r  n  rdightlj  i  oinposition.      I  be 

difference    in    the    colour,   however,   i.   so   slight    we    ue 
hanll)   justified    in  there   are   two  constituents. 

Wh.  i  'in  the  ordinary  sense  or  m 

,    led  as  part  ot  tin-  solidified  mother 
liquor    left    after    the    dendritic    crystallites    had    <■ 

in;',  ih nd  constituent  of  the  eutectic  having  been 

intra,  i.  .1  to  and  united  with  the  cuprous  crj  M  liliti 

Will,  coppei    the    dendritic    crystallites 

hi  quantity,  as  can  be  seen  in  Photo  No.  I--     The 

strnotnre   in   this   case  was   developed    bj    heating.     The 

white   purts  a i  per,  "i   coppei    containing 

i  tin- dark   part-,  tin-  free  portion  of  the  eul 

■in, u,  compound,     No  reagent  was  found  which  would 

ilrc  "in  one  or  other  of  the  constituents  of  this  alloy, 

and  " nl'i  ii"'    -  pai  ite  the  yellow  dendi  .i\.is. 

It  ii.   b)    mctallographic   methods 

iv. .in   t..  determine  whethi  i  pure 

-inn m    as    a    solidified 

solul To   ■"■    I    thin    the   nlloj    »a<  milted,  and 

of  pure  coppei   wir.    w.i- 
thru-t  into  th.  ,.  ti„.|,  allowed  to 

[(round   down,  s,,  that 

th,  poliahi  'i  -in  iin  ,  ni  ii |  <  t  <  t  .\  ■ 

Vftei   polii  .,■„  |  ii,, 

than   the  ai -.  -.in 
ing  dendrites,  and  on  beating  it  coloured  in  advance 
nt  ii. 

Wi  l,   then,  that    the   dendritic 

■  mnt.g  :m  | 
and   lean  of  aotii  t  pun      opper,  but  i 


probably  in   no  definite   proportion,  of  a  preponderal 
ainoutit  of  copper  and  a  'l  imiuishing  proportion,  of  antimony, 
the  latter  decreasing  as  the   proportion  of   the  copper  in  the 
alloy  is  increaded. 

As  the  antimony  is  reduced,  the  dendritic  forms  pa— 
from  orange  yellow  and  approach  the  eolour  of  copper,  and 
at  the  game  time  the  eiiteetie  is  reduced  in  i]nantity. 

With  1  per  cent,  of  antimony  and  99  per  cent,  of  copper 
the  free  part  of  the  eutectic  can  be  easily  seen  on  the 
polished  section  in  isolated  patches  or  seams  between  the 
grains  of  copper.  Its  colour  is  a  neutral  tint,  slightlv 
blue. 

lie-  definite  separate  constituent  could  be  seen  on  simply 
polishing  alloys  containing  0*8pe(  cent,  antimony,  and  it 
is  possible  that  if  solidification  was  effected  very  slowly 
it  might  he  seen  in  a  separate  state  when  less  antimony 
pi  — nt. 

In  the  trials  of  the  writer  no  special  precautions  wen 
taken  in  cooling,  as  the  crucibles,  when  taken  from  the 
fire,  were  allowed,  with  their  contents,  to  eool  on  a  metal 
plate,  Made  m  Ibis  way,  ii  i.  doubtful  whether  or  not  any 
of  the  separate  antimonide  could  be  detected  in  the  alloys 
containing  0*2  per  cent,  antimony.  The  difference  in  the 
eolour  between  the  copper  and  the  antimonide  after 
p,,|i-  hing  was  -<<  marked,  we  are  satisfied  that,  if  there  had 
In  in  loything  like'  u-1  per  ..ni.  id'  th.-  whole  mass  in  the 
ii,-  state  of  the  pale  blue  constituent,  it  would  have 
been  detected.  We  are  led  to  believe  that  the  greater 
portion,    if    not    all,    of    the    an  I  the    out 

remained  behind  with  the  copper  in  soiidiSed  solution 
when  0*9  per  cent,  antimony  i.  present. 

It  appears  probable  that  when  the  copper  was  crystal- 
lising during  it.  efforts  to  expel  th"  more  tusiMe  compound 
to  th"  exterior  of  the  crystallising  masses,  that  if  it  did 
not  succeed  in  doing  so,  the  borders  would  contain  more 
ony  than  the  central  parts  of  the  crystalline  grains, 

and  that  if  the  polished  sections  were  heated  there  would 
he  a  gradation  in  the  eolour  produced  by  oxidation,  that 
tin-  central  portions  of  the  grains  would  colour  in  advance 
of  their  external  parts,  (hi  making  the  trial,  what  was 
anticipated  actually  occurred;  tin-  borders  coloured  last, 
and  in  u  graduated  order  the  pari,  at  th"  actual  junctions 
of  the  grains  being  the  lid  to  ch  u 

ih.  presence  "i  even  0*05  per  cent,  antimony  was 
capable  ot  producing  a  marked  difference  in  colour  on 
the  different  parts  of  the  oxidised  sections. 

Tie-   effect    "i    etching    with    nitric    acid    was   equally 
marked    and    indicated    external    crystalline   borders   which 
putty  acted  upon  than  the  centres, 

although  much  pains  was  taken  to  detect  in  thee 
borders  alternate  laiiiin.  a  of  two  constituents  nothing  of 
the  kind  could  he  observed  even  on  the  use  of  the  best  high 
power  oil  immersion  objectives. 

It  would  appear  certain  therefore  that  in  the  specimen. 
prepared  in   the  manner  described,  thi  de  of  the 

ne  which  was    incapable  of   being    actual])   thrown   out 
-  hiticiii    bj     the    crystallising   copper,  remained  behind 
imprisoned  and  dissolved   in  the  borders  of  the-  grains  or 
crystalites  of  copper,  in  solidified  solution. 

I'h. ,i,i  No.  i;i  gives  a  good  ih.-   character  c.t 

copper  containing  tie  separated  eutectic  of  antimony  and 
copper,  shown  white  in  the  photograph,  and  the  half  ton,- 
borders  of  tie  grains  adjoining  the  separated  eutectic 
where  it  had  been  retsini  i  as  s  solidined  solution. 

Professor  \rnc,ld  in  Ins  met  valuable  communication  on 
the  "  Influence  "f  .mall  quantities  of  impurities  on  gold 
and  ooppar,"  published  in  Engineering,  Februarj    T.    If 
in  his  remarks  concerning  copper  containing  0.2  per  cent. 

antimony  :  says,  "the  latter  metal  produce.  \  cry  thick 
brown  cell  wall,  or  sc.-tional  me. he.  which  seem  in  \oliune 
or  area  altogether  out  of  proportion  '"  the  percentage,  of 
the  antimony  pre. cut.  However,  on  examination  at  high 
power,  the  antimonide  me. he-    ire-  found  to  possess  a  distinct 

Compound  .tincture listing    ol    alternate  light  mid    dark 

nee  suggesting  thai  in  the  first   instance  an  attenuated 
antimonide  involves  the  copper  cell,  at  a  high  temperature, 

hut  at  a  lower    temperature  tin-  wall,  split    up  into  plate 

of  pure  copper   and   alternating  with    those  of  n   less    basic 

antimonide.'" 
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Professor  Arnold's  observations  agree  with  those  of  the 
writer  in  regard  to  the  thickness  of  the  cell  walls  in  the 
alloy  with  0.2  per  eent.  antimony,  but  we  have  either  seen 
the  same  thing  differently  in  these  cell  walls  or  the 
conditions  under  which  the  two  observers  cooled  their 
alloys  may  have  been  sufficient  to  account  for  alternate 
layers  having  been  seen  in  one  case  and  not  in  the 
other. 

After  etching  with  nitric  acid  the  writer  has  noticed  that 
the  cell  walls  are  unequally  attacked  and  become  roughened 
and  that  on  wiping  the  surface  with  a  cloth  the  parts 
highest  in  relief  become  bright,  and  the  lower  parts  remain 
dark,  but  the  difference  was  not  noticed  in  the  etched 
sections  which  were  not  wiped  with  a  cloth. 

Further  trials  are  required  to  definitely  explain  the 
discrepancy.  One  thing  is  certain,  that  in  all  the  alloys 
containing  more  than  50  per  cent,  copper  the  structures  and 
probably  the  composition  of  the  separated  constituents 
are  profoundly  modified  by  the  way  the  liquid  alloys  arc 
cooled. 

Owing  to  the  difficulty  of  protecting  the  Le  (  hatelier 
pyrometer  couples  from  the  vapour  of  antimony  the  writer 
has  refrained  from  presenting  his  results  showing  the  curves 
of  fusibility  as  the  antimony  vapour  more  or  less  vitiates  the 
electric  properties  of  the  theriuo  junctions  ;  he  is  therefore 
preparing  new  couples,  coated  with  carbon,  such  as  are 
used  by  Professor  Roberts  Austen  with  such  success.  When 
these  are  made  the  melting  points  of  the  alloys  will  be 
carefully  determined  and  the  results  recorded. 


1st  Class 
2nd  Class 


3rd  Class 


Uli  Class 


5th  Class 


Antimony, 
100,  2V2, 

Antimony, 

24'2,  48-5 
per  cent. 


Antimony, 

is-:,,;;s-;i 
per  cent. 


Antimony, 
3N'5  and  31 
per  cent 


Antimony, 
31  to  0 
per  cent. 


Antimony  alone,  then  antimony  crys- 
tallised in  the  eutcctic  containing 
SWS  per  rent,  copper. 

The  eutectic  alone  then  SbCu2  crys- 
tallised in  the  eutcctic,  the  SbCuS 
Increasing  with  the  copper  till  51  "5 
is  present  when  the  whole  mass  is 
SbCuS,  the  purple  compound. 

The  purple  compound  alone,  then  imper- 
fectly crystallised  SbCu2  in  what 
appears  to  be  a  second  definite 
compound  SbOuS  which  is  white,  the 
purple  compound  decreasing  and  finally 
disappears  when  the  antimony  reaches 
38"5  per  cent.,  the  whole  mass  bring 
then  composed  oi  a  white  compound 
in  fracture  and  on  polishing,  hut  which 
takes  a  purple  colour  op  etching  with 
hydrochloric  acid. 

The  structure  of  the  alloys  containing 
between  3S*5  and  36  per  cent.,  are 
similar  in  appearance,  and  thin  veins 
envelope  the  grains  ami  from  these 
veins  needle-like  processes  penetrate 
into  the  grains  for  a  very  short 
distance.  Some  of  the  grains  colour 
to  a  more  pronounced  purple  than 
others  on  etching.  As  the  antimony 
is  decreased  below  36  to  31  per  eent.. 
microlitbs  of  some  compound  appear  in 
the  centre  of  the  grains  ami  the  veins 
round  the  grains  increase  in  thickness, 
and  in  the  copper  they  contain.  When 
31  per  cent,  antimony  is  present,  the 

microlitbs    are    present    in    increi I 

quantity,  and  at  this  point  it  would 
appear  we  have  the  second  euceotic 
with  a  structure  most  complicated, 
probably  consisting  of  more  than  one 
definite  compound  and  no  absolutely 
free  copper. 

\s  tlie  copper  is  increased  above  tt>  per 
cent.,  it  at  first  falls  out  of  the  eutectic 
in  detached  isolated  globuKtes.  They 
are  not  pure  copper,  but  contain 
antimony,  and  arrange  themselves  in 
deiinite  lines  and  angles,  and  as  the 
copper  is  further  increased  join  together 
to  form  dendritic  crystallites.  The 
microlitbs  are  absent,  and  it  is  prob- 
able had  fallen  into  and  become  part 
of  the  yellow  coloured  dendrites  at  the 
moment  of  solidification. 

The  colour  of  the  dendrites  pass  from 
yellow  to  red  as  the  antimony  is 
further  reduced,  and  finally  the  last 
(PI  or  0-2  percent,  are  left' behind  at 
the  borders,  but  not  separated  from 
the  grains  of  copper,  where  it  probably 
exists  as  some  antimonide  of  copper  iii 
solid  solution  in  the  copper  winch  in 
solidifying  was  unable  to  throw  it 
entirely  outside  of  itself. 


Moiis.  Charpy  states  that  M.  H.  Le  Chatelier  has 
determined  the  melting  points  of  these  alloys  and  that  the 
•'  curve  of  fusibility  is  composed  of  three  branches  cutting 
in  two  angular  points,  for  the  alloys  containing  25  per  cent. 
and  71  percent,  copper;  the  intermediate  branch  shows  a 
maximum  in  the  neighbourhood  of  60  per  cent  copper." 

"  This,"  says  M.  Charpy  "  leads  us  to  admit  the  existence 
of  a  definite  compound  corresponding  to  SbCu.,,  a  compo- 
sition the  electric  conductivity  determined  by  M.  Mathiessen 
also  presents  a  maximum. " 

Here  again  we  fail  to  grasp  M.  ( .'harpy's  meauing,  for  if 
the  maximum  referred  to  in  the  curve  of  Le  Chatelier  in 
the  neighbourhood  of  60  per  cent,  copper  means  unything 
it  points  to  a  definite  compound  of  SbCu3  and  not  SbOu™ 

In  his  conclusions  Mr.  Charpy  says:  "In  the  alloy 
containing  from  0  to  25  per  cent,  copper  at  the  point  when 
solidification  commences,  crystals  of  pure  antimony  are 
separated  which  gradually  grow  as  the  temperature  falls  ; 
the  liquid  portion  is  thus  concentrated  in  copper,  and  when 
it  has  reached  the  composition  of  the  eutectic  alloy  solidifies 
at  a  constant  temperature  separating  into  antimony  and 
SbCuo.  In  the  alloys  containing  freni  2  5  to  60  per  cent, 
copper  the  same  thing  happens  ;  hut  at  the  commencement 
it  is  the  compound  SbCu.  which  separates  out.  In  the 
alloys  with  from  60  to  70  per  cen>.  copper  the  same 
compound  separates  out,  but  it  is  surrounded  by  a 
second  eutectic  alloy  formed  this  time  of  SbCu.,  and  copper. 
Finally  from  70  to  100  per  cent,  copper,  the  copper  would 
separate  out  in  the  eutectic  alloy." 

In  the  first  part  of  his  summary,  M.  Charpy  and  the 
writer  are  in  unison,  but,  as  will  be  seen  from  the  following 
conclusions,  we  differ  materially  when  we  describe  the  alloys 
containing  above  50  per  cent,  of  copper. 

Notes  on  the  Eutectics. 

Before  closing  this  section,  reference  must  he  made  to 
the  peculiarity  of  the  first  eutectic  when  in  the  presence  of 
a  preponderating  proportion  of  antimony  on  the  one  side 
and  the  purple  constituent  on  the  other. 

It  is  not  the  eutectic  which  is  seen  in  the  sections  when 
95  per  cent,  and  50  per  cent,  antimony  are  present,  only 
one  part  of  it,  the  other  part  having  been  absorbed  by  the 
greater  mass  of  antimony  on  the  one  side  and  the  SbCu.,  on 
the  other  in  the  act  of  solidification.  For  instance,  with 
95  pet  cent,  antimony  the  cooling  curve  shows  the  melting 
point  of  the  eutectic,  which  contains  24'2  per  cent,  copper, 
yet  the  structure  shows  only  envelopes  of  the  purple  con- 
stituent surrounding  the  grains  of  antimony  and  not  any 
eutcctic. 

The  same  thing  "occurs  when  there  is  present  50  per  cent, 
antimony,  i.e.,  about  97  per  cent,  of  the  purple  constituent 
and  3  per  cent,  of  antimony  over  and  above  what  is 
required  to  make  with  the  copper  SbCu.,  but  it  is  strips  or 
particles  of  antimony  which  remain  between  the  grains  of 
the  crystallised  purple  compound,  and  not  the  eutectic'. 

The  same  thing  occurs,  but  in  a  much  more  marked 
degree,  when  the  cupprous  dendrites  fall  out  of  the  second 
eutectic,  the  result  being  that  in  the  sections  of  the  slowly 
cooled  alloys,  containing  above  70  per  cent,  copper,  there  is 
not  to  be  seen  tiny  eutectic  between  the  dendritic  crystallites 
but  only  one  part  of  it,  the  other  part  evidently  having 
fallen  into  the  crystallites  during  solidification.  This  must 
be  s<>  for  the  cooling  curve  indicates  a  eutectic  of  the  same 
solidifying  point  in  all  the  alloys  containing  between 
69  per  cent   and  80  per  cent,  of  copper. 

Copper  and  Tix. 

In  one  of  his  previous  papers  the  writer  drew  attention 
to  the  fact  that  the  crystallites  which  fell  out  of  solution  of 
the  alloys  rich  in  tin,  containing  1  to  2  per  cent,  of  copper 
were  composed  of  SnCu  and  not  SnCu:„  as  was  contended 
by  other  investigators,  and  that  the  crystallites  (separated 
by  dissolving  away  the  excess  of  tin  in  dilute  acid)  from 
the  alloys  containing  between  •"  per  cent,  and  :i4  per  eent. 
copper  apparently  had  no  definite  chemical  composition,  the 
copper  rising  steadily  in  the  separated  crystallites  with  each 
increment  of  that  element  in  the  alloy.  ( )n  further  examin- 
ation of  these  crystallites  the   writer  has  proved  that  they 
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■w<.  definite  constituent*,  one  covering 

ther.  .  , 

•  •  most 

of  this  that 

onstitni  hi.  probablj  Bn<  lu,  crystaJl 

II,,.  ••    micro-structure 

ami   confinnK   the  significance  of  the  lower 
,   by   Professor 
id  Mr.  Stansneld. 

:  pro]  •  I  to  givefnrther 
i  all  the  alloys  of 
communication. 

flrtu  Dark  .-S-rrtion. 


Meeting  held  oh  Friday,  November  26th,  1898. 


Mil.    I.    i.    PABKI  H    in    rill    i  II  Mil. 


(  III  MH   \1.  RP1  '  LOCATION   FOB  CHILLED    [BON 
i:    WHEELS. 

Di    w.    iiiiin    DAVIS,    ii  m:. 

Tut.  present  stud]  wni  taken  up  with  a -view  to  disco 

ble,  whether  there  in  ■  definable  and  distinct  relation 


between  the  chemical  constituents  and  the  physical  pro- 
perties of  chilled  iron  car  wheels;  and  further,  whether  by 
assigning  a  fixed  ehen  rtirution  ami  maintaining  it 

onstant  analysis,  physical  results,  invariable  or  reason- 
ably invariable,  could  be  obtained.    The  chief  requisites   in 
i  car  wheel  are  i  first,  ability  to  withstand  concussion 
and  si  uond,  ability  to  expand  nr  contract  withont 

racks;  and  third,  hardness  of  the  surface  of 
the  chill.  The  measure  of  the  last  naturally  has  the 
greatest  bearing  upon  the  life  of  B  "heel  :  and  of  the  first 
two,  upon  the  functions  of  the  safety  and  capacity.  What 
to  the  third  requisite  naturally  detracts  from  the  sum 
of  the  tir>t  two,  and  vice  versh,  making  an  even  balance 
necessary  for  safe  and  economical  performance,  and  requir- 
ing thorough  knowledge  of  the  mat,  rials  used,  and  good 
judgment  in  nsing  and  manipulating  them.  A  thorough 
knowledge  of  the  material-  used  in  the  manufacture  of 
wheels  means  usually  a  comprehensive  idea  of  the  physical 
properties  of  the  various  component  irons  without  special 
reference  to  the  chemical  analysis  of  the  same,  it  being 
argued  that  al  analysis  cannot  be  depended  upon  in 

this  instance,  partly  on  account  of  the  variability  of  sneh 
analyses,  and   partly  on  ace, unit  of   the  fact   that    it  has  not 
absolutely  determined   which   one  or    more  oi   the 

elements  ha-  the  most  important  beating  upon  the  physical 
characteristics  ofthe  finished  wheel,  and  within  what    lnnii- 

these  maybe  varied  without  detracting  materially  from  any 
of  the  three  requisites, 


Table  No.  I. 
Analyses  of  Imis. 
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The  methods   of  manipulating,  pouring,  annealing,  &c, 
as  well  us  the  character  of  the  "  chill  "  used,  while   subject 


TABLE    N?    2, 

Solid     Lines    —      Analysis 
Dotted        ..        — =  ,, 


P 
roo% 


3  00% 


PlGG. 

Test  Bars. 


Reference    Numbers 
s    io    ii    n   13   ii   is  is 


17     IS    ID    20    21    22    23    14    25    26 


Pl.ATK    No.  3. 


to  strong  controversy,  have  been  narrowed  down  to  several 
distinct  methods,  the  details  of  which  cannot  be  treated  of  here. 

Aside  from  the  regular 
inspection  tests,  wheels 
upon  most  of  our  rail- 
ways are  now  subjected 
to  the  two  specific  ones, 
i.e.,  the  drop  and  ther- 
mal tests,  the  former 
being  the  measure  of  its 
ability  to  withstand  a 
specified  number  of 
blows  from  a  140-lb. 
weight  falling  12  feet, 
and  the  latter  being  a 
measure  of  its  capacity 
for  expanding  under  the 
application  of  heat  upon 
the  tread.  For  these 
testsone  in  fifty  wheels  is 
usually  taken  for  each, 
and  the  character  of  the 
remainder  determined  by 
the  one.  While  this  is 
the  only  practicable  way 
to  carry  this  out,  yet 
there  are  conditions 
which  at  times  make  it 
an  unsafe  one.  It  is 
very  true  that  the 
chemical  analysis  of  any 
cast-iron  material  of 
large  bulk  is  often  criti- 
cised' on  account  of  the 
claim  that  it  does  not 
represent  the  entire 
truth,  and  is  not  to  be 
•  Upended  upon,  is  has 
been  noted;  but  while 
this  may  be  true  in  cer- 
tain instances,  yet  it 
seems  more  rational  to 
suppose  that  better  and 
more  invariable  results 
may  be  secured  if  the 
founder  works  with  a 
definite  knowledge  of 
the  chemical  structure  of 
his  irons,  and  combines 
them  with  the  idea  of 
producing  a  resultant 
yielding  a  fixed  analysis. 
Charcoal  iron,  being  the 
materia]  which  enters 
into  the  composition  of 
wheels  to  the  largest  ex- 
tent, was  studied  anal- 
ytically in  order  to 
determine  which  brand 
seemed  best  adapted  to 
the  object  in  view. 

For  this  purpose,  'J  7 
different  samples  were 
procured,  representing 
mostly  grades  Nos.  2  ami 
4,  from  several  available 
furnaces,  and  these  lots 
were  analysed  both  with 
reference  to  the  pigs 
themselves  and  to  the 
test-bar  after  remelting. 
In  Tabic  No.  1  these 
analyses  are  shown,  the 
irons  being  numbered  1 
to  27  inclusive,  the 
analysis  of  the  test-bar 
immediately  following 
each  pig  analysis,  but 
bearing  no  number. 
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•  hi. ally,  the   solid 
inalysisol    the  pips,  ami  the  dotted  line 

■  that  in  in  hosphorus  I 

lost  j...n.  and  thai  when  under  1  percent. 
the  silicon    Kkewis  int.     Part  i>f  the  man- 

'    the  11 nnt,   the 

tal  carbon   remains 
Drtionn  "i  graphite  to  combined 

se,  without   reference   to  the   silicon 
this  is  due  to  the  effeel  of  the  chill 

D   the   chilled    bars  where   possible, 

led  throughout,  as  the 

d  :i  >  will  show. 

ban   a-  shown  are  •_'  ins.  square,  and  the  amount 

of  chill  maj   be   measured   bj  the   scale  at  the  top.     The 

shows  clearly  to  what   extent   the  white   iron 

the  more  perfect   the  blending,  the 

n  ii. 

plotti  J  of  all  the  physical 

bowing  in  detail   the  breaking  load,  centre 

Fragilitj  of  the  average  of  all   the 

nncbilled  test  bars.    The  lowest  curve  is  themosl  important 

metals  t" 
k.     An  •■  of  t ti i -  carve  ii 

18,  19,  20,  34,  and  25,  are  particu- 
larly suitable  in  this  respect,  while  numbers  1,2,3,5,  II, 
IS,  14,  81,  and   -  for   withstanding 


TABLE      N?      4-. 

Re(erence  Numbers 

6    /    8  3   10  II  12  13  14  IS  «  II  IS  13  20  2l  22  23  2*  75  26  27 


chilled  end  downward  upon  a  carborundum  wheel,  IS  ins.  in 
diameter,  and  revolved  in  a  horizontal  plane.  Similar  bars 
were  made  from  a  tegular  wheel  mixture  for  comparative 
Btandards.  The  bars  were  first  placed  in  the  machine  and 
•  I  down  to  a  full  bearing  on  the  wheel,  then  accurately 
bed,  ground  for  from  3  to  "i  hours,  and  finally  re- 
weighed,  tie  lo-s  of  weight  representing  the  amount  of  the 
metal  abraded.  Duplicates  were  not  obtainable  in  this  test  ; 
and  while  the  irregularities  developed  made  the  test  disap- 
pointing,  in  that  no  absolute  dependence  can  be  placed  upon 
the  results,  yet  the  series  is  of  value  iu  that  it  indicate)  that 
it  is  not  so  much  the  amount  of  the  carbon  in  chilled  iron 
which  determines  its  hardness,  hut  the  form  of  its  occur- 
rence. Table  No.  .">  shows  in  graphical  form  the  maximum, 
minimum,  and  relative  loss,  the  standard  bars  of  w  iieel  iron 
being  taken  as  uni'.s  in  each  series  of  te-t-. 


fl£t. 

Val. 
n 


Iii  <t  the  comparative  test  of  further  vb 

On    bar-   1   in.    S(|ii 

i  lii       wore  planed  in  a 
l  -in.   anna] 


/   2  3   *  5   6 


TABLE      N?     5. 

.  Reference  Numbers 

7  3   3    10  II  II  13  U  IS  16  II  It  13  20  21  12  23  14  25  26  27 


..   +        + 

t+             i    '    *             ■  ■■•        \              '                         T    ■      "I"        L 

r  +       4            +                ++      -*-"f           ++      -*--,            + 

+                                          ~r 

The  longer  the  vertical  line,  the  greater  the  irregularities 
in  the  test,  showing  that  10  and  IS  arc  the  worst,  and  :t.  I, 
6,  9,  1  I.  17.  and  97  the  best 

In   order   thai    a   theoretical   composition   for   the   iron 
in  i_v    be   arrived  at    by    means   of  these  physical   tests,  s 
combination  of  the  figures  leads  to  a  regular  grouping,  all 
eteristics  1»  ine.  considered  as  follows: — 

I        N'os.  ,;.  ;,  s,  9,  1C,  19,  20,  •-»:.,  and  27. 

Fair  :— Nos.  4,  15,  17,  If,  21,  28,  and  84. 

Poor:— Nob.  1,  8,  8, :..  10,  II,  12,  18,  14,  92,  and  96. 

While  ii   may  be  noted  that  the  iron-  vary  iii  a  marked 

11  the  various  constituents,  the  good  or  had  qualities 

not    being    distinctly    traceable    to   the    proportion  of    any 

in.  nt,  yet  the  following  limits  may  be  rationally 

■  I.  dined,  and  pi. ii  s  the  value  of  the  deductions. 


In. 
t 

1 

■      .iIk.11. 

s, 

Mil. 

8.  Max. 

r. 

i'M 

o-ihi 

I'll 

l'.N.    r.-.ii 
1-2S 
[•00 

0-60—  1  -IN. 
POO 

0-60    run 
0-26—0-76 

0-03 

0-0H 
O'OSB 

0-45— (1*1 
O'U     ii'  m 

-96—0'  in 
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While  there  is  no  doubt  that  the  form  in  which  the 
carbon  occurs  has  the  greatest  bearing  upon  the  character 
of  the  product,  jet,  not  being  able'  to  satisfactorily  deter- 
mine this,  more  particular  attention  here  is  given  to  the 
complete  analysis.  Coke  irons  are  used  to  a  small  extent 
in  wheel  mixtures,  but  their  influence  is  not  sufficiently 
strong  to  require  special  study  here. 

The  tendency  of  most  charcoal  irons  in  grades  4  and  5  is 
to  chill  too  heavily,  whitening  the  plate  of  the  wheel  and 
making  it   brittle.     A   coke  iron  is  efficacious  here,  in  that 


it  brings  in  a  small  increase  in  silicon,  and  has  a  depressing 
effect  on  the  influence  of  the  temper-carbon.  It  likewise 
brings  up  the  mauganese  in  the  mixture  and  reduces  the 
content  of  sulphur. 

The  wheels  examined  were  selected  either  on  account  of 
failure  to  staud  thermal  or  drop  tests,  or  to  give  a  respect- 
able service  under  ears,  or,  on  the  other  hand,  because 
they  had  well  met  the  requirements  in  all  these  particulars. 
The  details  of  the  an.ilvses  are  given  in  the  following 
table  ;- 


Table  No.  6. 
Wheel  Examinations. 


Throat 

Chill. 

Tread 

Chill. 

Drop 
Blows. 

Thermal 

Test. 

Service. 

c.c. 

G.C. 

Si. 

Mn. 

s. 

P. 

In. 

In. 

. 

0 

., 

0-79 

2-0.-. 

0-72 

o-ll 

0-06 

0-45 

ifi 

5/8 

~21 

0-63 

2'S7 

0-57 

o-..; 

ll -117 

o-41 

12 

|i  16 

9 

■  • 

si  years 

ll-Oli 

2- 73 

0-67 

n-3i 



0-35 

1   4 

7  16 

,  t 

60  iniu. 

81      „ 

11-61 

3-19 

0-37 

ir.it 

0-31 

S/8 

1  2 

0 

0"56 

3-14 

11-72 

0-20 

o-o7 

0-35 

3  i 

7s 

38  -v. 

1'09 

2  34 

ii-71 

0-03 

ii-os 

0-40 

3  16 

1  1 

ii 

0-60 

3-21 

0-71 

IT  |o 

0-06 

0-37 

1  2 

6  s 

0 

0-71 

2-s-2 

n-74 

11-12 

0-06 

0-36 

3/16 

7  16 

1  month 

ooo 

2 -OH 

O-Sl 

II  -29 

0-03 

0-44 

3/8 

1  2 

53 

10  min. 

0-55 

3-.il 

0-61 

0-43 

0-06 

0-36 

5S 

7  B 

0 

u-70 

3-09 

D-52 

ll-lii 

o-oo 

0-39 

9  16 

0 

0-60 

3*28 

0-58 

"■-,. 

0-06 

0-37 

:;  v 

*28 

, . 

.. 

0-76 

2V7 

0-69 

0-23 

l)-o7 

0-41 

3  s 

90  min. 

5  years 

0-81 

2-mi 

0-33 

0-27 

0-07 

0-49 

316 

3/8 

2  months 

o-sn 

2-. 33 

0-84 

0-20 

0-07 

0-12 

;;  L6 

3/8 

4S  years 

n-73 

2-73 

056 

0-32 

ll-os 

0-48 

3  16 

1  1 

0 

i,:    „ 

0-88 

■2-63 

0-59 

o   20 

0-114 

0-45 

5  s 

.".  1 

0-711 

2-4S 

o-  HI 

0-51 

0-06 

0-44 

5  8 

6/8 

.. 

,. 

0-32 

3-31 

0-62 

0-32 

11-06 

0'31 

7s 

1 

1,":  years 

1-14 

1-90 

0-74 

11-22 

0-12 

n-43 

1  8 

12 

t , 

1  min.  20  sec. 

n-73 

2-46 

0-68 

0-22 

0-09 

0-43 

11  16 

11  16 

34 

(l-.-.s 

275 

n-56 

0-33 

0-05 

0-46 

1'i 

1  2 

1  month 

0*99 

2-13 

0-113 

0-15 

11-03 

0-411 

1  t 

1  2 

1 

1-n.-, 

1    15 

II-X3 

0-16 

0-05 

0-39 

5/8 

.-,  8 

ii 

o-77 

2-72 

n-5t 

ir  37 

o-o7 

0-44 

3S 

1  ■■ 

"v> 

. . 

0-76 

£-03 

0-58 

0-44 

0-09 

11-44 

:,  lo 

1  2 

0 

, , 

11-93 

2-70 

0-67 

0   33 

0-09 

0-41 

5  16 

i/s 

40 

0-65 

2-74 

0-64 

0-46 

0-08 

0-48 

5  16 

7  16 

lf 

5  months 

1-12 

2-29 

0-87 

0-22 

o-io 

0-39 

78 

1 

.. 

1    12 

1-96 

l-MI 

0-20 

o-ln 

0-41 

34 

13  16 

5  months 

0-66 

2  -32 

IV 112 

o  32 

o-lo 

0-41 

3  8 

1  2 

t 

0 

0-63 

2  72 

0-75 

0-45 

0-07 

0-45 

::  1 

51 

0 

o-72 

2-73 

0-51 

OV.7 

0-07 

0-4S 

58 

a  t 

55 

m  t 

0-73 

2-83 

0-56 

0-39 

0-06 

0-44 

1  2 

5/8 

48 

, , 

0-85 

2-73 

0-71 

11-33 

0-07 

0-39 

6  8 

3  i 

p  t 

6  min. 

, , 

0-73 

2-87 

0-66 

11-30 

0-06 

0-42 

5/8 

3  I 

41 

tt 

. , 

0-66 

2-83 

0-59 

0-13 

0-07 

0-52 

5/8 

:;  i 

■to 

.  m 

il-7s 

2-77 

0-61 

IT  17 

0-07 

0-43 

1  2 

58 

2  min.  3  sec. 

0-90 

2-71 

0-49 

11-47 

0-08 

0-43 

1  2 

11  16 

8  months 

1-40 

2-12 

0-80 

0-15 

0-07 

0-44 

7  16 

9  16 

4 

1-40 

2-21 

0-81 

0-12 

0-07 

0-37 

5 

1-40 

2-07 

0-IJ9 

0-16 

0-07 

0-44 

Burst  in  mounting. 

n-47 

2-94 

0-63 

0-39 

0-07 

0-44 

3/8 

12 

49 

0-91 

2-S5 

m  is 

0-41 

0-04 

0-43 

1/2 

5,8 

3  miu.  5  sec. 

0-81 

262 

0-61 

0-28 

0-06 

0-40 

47 

0-71 

2-73 

0-67 

n-21 

0-05 

0-45 

0'79 

2  ■  35 

0-55 

0-25 

o-o7 

0-45 

1/2 

3/4 

Burst  in  mounting. 

1-09 

2-47 

0'55 

0-24 

o-oo 

0-39 

84 

7  s 

2s 

B1 

1-19 

2-2 ; 

0-55 

u-11 

o-os 

0-42 

i  8 

:,  16 

13  years 

1-25 

2-33 

0-94 

0-13 

0119 

0-32 

7  10 

5/8 

,  t 

1  year 

11-93 

2-16 

0-56 

0-15 

11-06 

0-42 

1/2 

5/8 

34 

065 

2  S3 

0-5S 

0-25 

0-07 

0-43 

3/8 

1/2 

Burst  in  mount  i 

ig- 

0-55 

3-H 

0-55 

0-36 

0-07 

0-43 

3/8 

1/8 

90  min. 

0-33 

2-99 

11-69 

0"29 

0-07 

0-48 

1/2 

5/8 

90  min. 

n-ti; 

3-07 

0-59 

0-31 

0-07 

0-49 

1/2 

5/8 

%4 

mt 

6  months 

0-86 

2-57 

0-62 

0-18 

0-06 

0'50 

3/8 

9  16 

4 

1-22 

2-28 

0-68 

II- 12 

0-06 

0-54 

3/8 

1/2 

45  min. 

0-65 

2-86 

0-71 

0-26 

(l-ii- 

0-44 

0 

0-58 

2-94 

0-55 

n  22 

0-07 

0-39 

si's 

l':2 

5ii  min. 

]] 

073 

2-!KI 

0-72 

0-28 

0-08 

0-44 

5/8 

3  4 

6ii  min. 

0'70 

2-mi 

0-50 

0-21 

0-06 

0-39 

5/16 

7  16 

10  months 

1-06 

2-72 

0-73 

0-19 

0-07 

0-43 

3/8 

12 

m  ( 

4j  years 

0-63 

2-on 

0-60 

0-16 

11-113 

039 

3  s 

12 

58 

0-70 

2 'S3 

0-68 

0-30 

0-07 

n-11 

1/4 

1  2 

10  months 

0-96 

2- IS 

0-87 

0-20 

0-07 

0-49 

3/8 

5  8 

m  t 

1  month 

1-1S 

2-31 

0-5S 

11-13 

0-06 

11-41 

1/2 

8  1 

l1,  years 

0-65 

3-05 

0-60 

0-27 

0-07 

0-4-1 

SI 

7/8 

32 

\\ 

0-84 

2- is 

0-49 

11-2  4 

O    OS 

0-44 

3  16 

1  2 

11  years 

0-88 

3-10 

0*58 

n-22 

o-oo 

0-39 

1/4 

3  s 

mt 

9      „ 

0-7S 

2-89 

0-60 

11-21 

0-06 

0-34 

1/8 

1  1 

9      „ 

0-71 

2-86 

0-68 

o-22 

0-08 

0-25 

3S 

5/8 

11      „ 

0-G3 

2-89 

0-66 

0-26 

0-07 

0-34 

1/* 

1/2 

9      „ 

1-lU 

2-56 

0-64 

0-18 

0-07 

0-39 

9/32 

3/8 

.. 

10      „ 

0-77 

■2-.il 

0-68 

0-27 

0-06 

0  45 

V* 

.",16 

" 

■• 

8      „ 

066 

2-84 

0-62 

0-13 

0-05 

0-43 

'  0  "  under  thermal  test  means  "  Did  not  crack." 
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(  ,,l„  the  depth  of  chill ;  column  3, blows 

1 
rough  minute  >lh  I;  and 

III.-  analys   • 

■ 

Wit),.  I  discussion  of   the  problems 

b    stated  briefly  thai  the 

>w  :i  high   percentage  of 

while  id'-    poor    wheel*   are   low  in  it. 

ile  follows  an  inverse  ratio. 

•   strongly  marked,  ami  there 

i    graphitic  carbon. 

.  ering   the   ibermal    and    drop-tests,  the   amount   of 

important,  since  (he  higher  the  i 

■    ■     : 
■  i:i~k  the   effect  of   man- 
tain  tliat  in  these  metals  'lie 
-ii  tin-  final  condition  of 
than  on  .  •  Iher  non-met 

I  be  •  fleet*  of  in  "'<"  known. 

I. ut   its  influence  on   low  silicon,  high   carbon  irons  is  not 
•   i  mill.  .1.     Bj    h  ■  onm  of 

d,  and   by  possibl)    forming  a  carbidi 

hilling 
i   phosphorus,  in  the  limits    within 
winch  ih.v  occur  in  the  analysis  shown,  do  not  affecl   the 
wheels   sensibly,  bul   the  limits   for  both   shonld  bi 

maximum    low.      The  I      •    these 

no    upon    wheel   iron    a*  it  is  upon    other 

ts  of  the  cupola,      ^s  noted  '  ilicon  varies 

small  limits,  thai  it  in  itself  seems  t ■ .  have  but 

he  low,  best 

under  l  per  cent, 

i  heels  those  showing  desirable 
r.>iilis.  the  following  classification  I  : — 


Service. 


U 




•     


o-is 


wing    figuri 
i.  an. I  these  represent  the  obji  ifieation  : — 



.  - 





0 

'■  i-'. 

■■  run  al t  .'!  .'.ii  per  cent.,  an. I  the 

i   00  pei  cent. 
"i  has  proved  ••( 

in   all   tin    three 
ible  t"  gci  a  longer  life 

-    which    runs 
iphitic  c  irbon  ih.m  this 

i 
■ 

■ 

nil.  in 
Id 

i  '•.!     tin-     pie: 


that  (a)  broke  through  the  rim  in  111  minutes  or  less  under 
the  thermal  test  ;  (6)  broke  with  20  blows  or  less  un.ler  the 
.Imp  test;  and  (c)  gave  but  two  years'  service  or  leas,  <  >f 
rl  wheels — five  being  in  group  "A,"  17  in  group  "  (  ." 
anil  none  in  group  •'  15  " — all  but  one  (ailed  to  come  within 
the  limits  suggested,  ami  this  one  was  in  group  "  A." 

observations,  therefore,  had  to  the  conclusion  that 
the  analytical  limits  fixed  as  shown,  will  represent  strong, 
heels,  wh.-.ls  that  will  yield  good  service. 
Mr.  G.  11.  Henderson,  Ml:.,  co-operated  in  the  \ 
part  of  this  work. 

SOME  PHOTO!  HEMICAX  B\A<  TS  AND  THEORIES. 

r.i    m;.  LKO.  BAUDS]  LND. 

Some  'JO  or  2.'i  years  ago,  the  invention  of  the  dry-plate 
\.i\  largely  increased  the  possibilities  of  photography, 
and,  as  a  result,  a  new  industry  was  bom.  This  industry 
si. ut. -d  on  a  very  modest  scale:  the  first  dry-plats  manu- 
facturers coated  their  plates  by  hand.  After  a  while  the 
consumption  increased,  and  special  machinery  had  to  be 
invented  for  this  purpose.  The  simplicity  and  new  possi- 
bilities of  the  dry-plate  produced  a  demand  for  an  easier 
process  of  printing.  Op  to  that  time  the  old  albumin 
process  had  In  en  sufficient,  but  now  those  accustomed 
to   the   facilities  of  ready-made  plates  wanted  also  read] 

.red    paper.       The    great     objection    against     albumin 

■  wis  that  it  had  to  be  sensitised  before  it  could  be 
used,  and  could  not  be  kept  any  length  of  time,  and,  for 
amateur  photographers,  this  was  specially  objectionable. 
Shortly   afterwards  were   put  on  the  market  som.    ret 

tized  papers,  which  could  be  kept  for  a  long  lime,  and 
which   were    pie). are. 1   1  iv    machinery.     Tin  were 

sold  under  the  name  of  Aristotype  papers.    Some  of  tl 
papers     wei  with   an    emulsion  of  gelatin,   which 

kept  in   se  bloridi    of  silver,  combined   or   mixed 

with    citrate    of   silver,  or   soin,.-    other   organic    silver   salt. 

.    then  the  number  of   these  papers    has  increased  enor- 

moii-h .     Each  manufacturer  has  his  own  waj  b  of  pre]  aring 

Ins  papers,  and  one  uses  one  kind  of  silver  salt  and  another 

i    ..lie,    hut    the     base    •>!     SUch    papers     is    always 

chloride  of  Bilver  in  addition  to  one  or  ilver 

-al's.  With  this  is  mixed  a  certain  amount  of  free  aeid  in 
order  to  give  the  necessary  keeping  qualities.  This  free 
aeid  is  usually  some  organic  acid,  mostly  citric  acid,  some- 
times tartaric  aeid.  sometimes  other  acids  which  it  is 
needless  to  enumerate  Int..  These  acids,  of  course, are 
lak.n  wi'h  due  consideration  to  their  general  properties,  not 
.  .,-  enabling  the  pap.  i  t..  be  kept  lor  u  certain  time,  hut 
in   of    the  image,  and  the    general 

pi  inting  and  toning  qualities  of  the  pap.  r.     <  rther  manufac- 
turers, instead   of   using   gelatin   as  a   vehicle   for  eat  i  | 
the  silver  salts,  prefer  collodion.     Both  collodion  or  gelatin 

have  advantages  and  disadvantages.  All  the  pip.  is  to 
which  Ibave  referred  until  new  are  known  under  (In-  name 
ot  printing-OUt  papers,  They  are  called  s,,  because  the 
tly  SO  soon  as  the  paper  is  submitted 
to  the  action  of  sunlight  under  a  negative  V^t\  there  is 
papers  called  developing  papers,  and  these 

.l,\.l. .pin  no!  -how  any  image  after  ex] re  to 

light  :  the  image  appears  onlj  after  developing,  jus!  the 
same     as  w  hen     e  en    a    drv    plate,        I 

developing  papers  an    prepared  with  an  emulsion   more  or 
inilar  to   ll  for  dry  plates,  that  i~  to  say,  With 

a  bromide  of  silver  emulsion,  nth  or  without  the  addition 

I ver  chloride     Both  el. • — ol    papers  hove  each  their 

advantages  and   their  drawbacks.     The  printing -out  papers 

i.v  daylight.     It  takes  some  rime,  especially 

it    tie  weather   is   cloudy,  before  a  print    is  obtained,  aid 

aft.i  isary  to   go   through   a  series  of 

ate  manipulations,  washing,  toning,  living.  &c.     v\  ben 

Aristotype  papers  came  into  use  the  tnanoracturers  tried  to 

-    \     siiii,.,  and   therefore 
ibiued  bath,  which  did  the  toning  and 

the  fixing  at  the  -.mi.    tun..      S then.   how.  v,r.  time  has 

proved  that  nom  of  those  combined  baths  csn  t..    relied 

upon    if  a    lasting    photograph    has  to  be  produced.      Most 

prie'  fade  and  disappear ;  and  certain 

nted  photographers  went  hack  t"  thi    ..Id  albumin 
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process,  under  the  impression  that  (hose  new  machiae-m  ide 
papers  could  not  give  a  permanent  image.  The  trouble  was 
really  not  due  to  the  paper,  but  to  the  process  of  toning, 
because  shortly  afterwards,  when  the  same  old  methods  of 

toning  in  separate  baths  were  applied  to  the  new  printing - 
out  papers,  it  was  possible  to  obtain  permanent  joints   as 
well  as  with  the  albumin  process.     Beside  this   question  of 
permanency,  all  these  printing-out  papers  are  at  their  best 
a  very  slow  and  a  very  tedious  way  of  making  photographs. 
It  was  thus  natural  that  efforts  should  be  made  to  obtain  a 
quicker  printing  process  by  utilising  the  extreme  sensitive- 
ness  of    silver    bromide    by   means  of    papers   coated   with 
bromide   of    silver  emulsion        One    of    the    objections     to 
ordinary  bromide  paper  is  that  its  range  of  tones   is  rather 
limited,  and  that  it  has  to  be  worked  in  dark  rooms  with  a 
ruby  light.     People  prefer  rather  a  slower  process,  which  can 
he  worked  in  any  room,     lint  even  this  objection  has  been 
eliminated  by  the  introduction    of  a.    variety    of    very  slow 
bromide  paper,  better  known  under  the  name  of   "  Velox." 
which   is  slow  enough  to  enable  us  to  handle  it  by  ordinary 
gaslight  in  the  evening,  and  quick  enough  to  give  an  image 
iu  a  few   seconds.     In    the   manufacture  of   photographic 
papers  a  good  raw  material  is   entirely  indispensable.     The 
raw  paper  from    which    photographic    papers    are  made  is 
the    very    best    that    can    possibly    be    made ;    linen    paper 
made  with   pure  linen  rags  properly  assorted.     The   manu- 
facture of  this   raw  paper  is  the   monopoly  of  two  firms  in 
Europe — one  in   Germany  and  one  in  France.     They  are 
practically  the  only  producers   of  this    paper   in   the  whole 
world,  and  as  the  consumption  of  these  papers  is  increasing 
every  year  these  two  firms  have,  of  course,  a  very  desirable 
monopoly.     In  the   process  of  manufacture  of  these  papers 
it   is  necessary  to  avoid  the  use  of  such  chemicals  which 
would  prove  injurious  to  the  silver  salts  or  the  photographic 
image;  chloride  of  lime  and  hyposulphite  of  soda  are  equally 
dangerous  here.      For  all  purposes  of  washing,  none  but  the 
very  best  quality  of  water  cm   be  used.      As  far  as  I  know, 
those  manufacturers  who   make   photographic   papers   have 
the  advantage  of  possessing  some  springs  which  produce  in 
abundant   quantity   water  that  is   nearly  chemically    pure. 
During  the  whole  process  of  manufacture,  the  introduction 
of   metallic   impurities   iu    the   stock  is   carefully  avoided. 
Hot  boxes,   grinding   gears,  and   possible   introduction    of 
greasy   matter,   are  only   some   of   the   possible    troubles. 
The  smallest  particles  of  iron  or  any   other  metal   produce 
much   mischief  to    the    manufacturer    and    the     consumer. 
You  can  readily  see,  therefore,  that   it  would  never  pa\    to 
use  anything  but  the  best  material ;  even  the  very  best  is 
not   good   enough.      This   paper  is  imported  either  in   its 
natural  condition  or  with  a  preliminary  coating  with   blanc 
fixe   or  sulphate   of  baryta.      Most  sensitisers  receive  the 
paper  in   the  latter  condition,  and  apply  directly  the  sensi- 
tive emulsion  to   it.     Troubles,  however,  arising  from   this 
preliminary     baryta    coating     occur    sometimes,    and    have 
become  so    serious    that  some  sensitisers  have   started  to 
do   their  own  baryta   coating.     Such  paper  is  sold  in  big 
rolls  of  various  widths.     Some  manufacturers  prefer  narrow 
rolls  ;  others  prefer  wide  rolls.  41  ins.  or  54  ins.     This  paper 
lias  a  good  strength,  but   at  the  same  time  is  remarkably 
pure,  and  is  very   uniform   in  its   texture.     The  good  quali- 
ties of  the  paper  are  specially  noticeable  when  it  is  soaked 
in  water.     It  has  already  been   super-calendered   to  give  it 
a  smoother  surface.     Ordinarily  this  paper  is  coaled  after- 
wards, by   means   of  special   machinery,  with  a  mixture   of 
baryta  and  gelatin.       This    has   for   object  to    produce   a 
superficial  layer,  which  fills  up  the  pores  of  the  paper,  and 
equalises  its  surface   and  prevents  the  silver  emulsion  from 
soaking  into   it.     This  baryta  coating  produces  a  matt  sur- 
face, which  can  be   used  as  it   is  for  matt-surface   papers, 
which  lately  have    become  rather  popular.     If,  on  the  con- 
trary, the  paper  is  intended  l'cr  the  glossy  variety,  it  will 
have  to   be  run  again  through  special  cylinders.      Those 
cylinders  are  very  heavy  machinery  weighing  as  much  as 
14  tons,   which  may  require  as  much  as   30  to  40  horse- 
power.    They  consist  of  a  set  of    rolls  of  about  14  to   10 
ins.   diameter   and    about  46   ins.    in   length.      There    are 
usually  about  seven   of  these  rolls,   which   lie   one  on   top 
of  another.     By  means  of  mechanical  arrangements,  high 
pressure  can  be  exerted  on   those   cylinders  so  as  to  press 


them  together.  Those  roils  alternate,  so  that  next  to  an 
iron  roll  comes  a  cotton  roll.  The  lowest  roll  is  of  chilled 
iron,  the  next  roll  is  of  cotton  obtained  by  pressing  raw 
cotton  on  to  a  shaft  by  hydraulic  power."  These  cotton 
rolls  are  afterwards  turned  down  and  polished  on  the  lathe, 
so  that  they  finally  become  as  smooth  as  polished  ivory. 
The  paper  is  run  several  times  in  succession  between  those 
cylinders  until  its  surface  has  become  glossy  enough. 

All  the  operations  which  I  have  described  hitherto  are 
don,-  in  full  daylight.  The  sensitising  emulsion  is  now  to 
be  applied  to  the  paper, and  from  this  time  the  whole  manu- 
facturing process  is  performed  in  dark  rooms,  where  non- 
actinic  light  is  used.  For  printing-out  papers  which  are 
not  very  sensitive,  ordinary  lamplight  or  incandescent  light 
will  do  no  harm;  for  bromide  papers,  however,  none  but 
ruby  lamps  can  be  used.  Electric  lamps  with  ruby  bulbs 
are  most  convenient  for  this  purpose. 

Bromide  of  silver  emulsion  is  a  solution  of  gelatin  in 
which  is  suspended  very  finely  divided  bromide  of  silver. 
The  preparation  of  this  finely  divided  bromide  of  silver  is 
one  of  the  delicate  parts  of  this  industry.  Many  of  you 
are.  aware  that  a  number  of  years  ago,  when  Stis  made 
his  memorable  researches  on  atomic  weights,  he  described 
several  different  varieties  of  bromide  of  silver.  At  that 
time  this  great  chemist  was  certainly  not  aware  that  these 
varieties  of  bromide  of  silver  to  which  he  called  our 
attention  were  one  day  going  to  become  the  origin  of  a 
\  i  rv  important  industry,  since  then  it  has  been  shown  that. 
instead  of  the  few  varieties  which  he  described,  there  are  a 
good  many  more — some  of  them  very  important  from  a 
photographic  standpoint,  other  ones  without  any  use  at  all. 
Some  varieties  are  not  sensitive  enough  to  light :  some  other 

is,  again,  are  too  sensitive,  and  on  account  of  that  have  to 

be  excluded,  because  it  is  rot  possible  to  handle  them  practi- 
cally. The  production  of  a  suitable  variety  of  bromide 
of  silver  is  the  object  of  the  emulsion-maker.  1  have 
here  some  bromide  of  silver  emulsion  just  as  is  used 
for  bromide  paper  or  dry  plates.  It  is  in  solidified  condi- 
tion ;  beat  will  liquefy  it.  and  when  in  this  condition  it  can 
be  applied  to  paper.  In  the  daylight  the  colour  is  a  very 
light  green;  iu  the  evening  this  colour  is  somewhat  indistinct. 
Bromide  of  silver  is  so  seusitive,  that  light,  even  during  a 
very  small  fraction  of  a  second,  will  entirely  change  its 
general  properties,  and  it  is  constantly  liable  to  be  spoiled 
during  its  process  of  manufacture.  Not  only  is  it  necessary 
to  use  none  but  the  very  best  and  purest  chemicals  and 
gelatin,  but  certain  conditions  of  temperature  have  to  be 
maintained  with  utmost  care.  Furthermore,  these  emulsions 
must  be  used  within  a  certain  time,  as  otherwise  their 
quality  would  change  considerably.  The  kind  of  gelatin 
used  for  bromide  emulsions  has  a  very  clean  appearance, 
but  certain  cheap  kitchen  gelatins  look  a  good  deal  better. 
Its  main  qualities  are  not  judged  by  its  looks,  but  by  its 
chemical  and  physical  qualities.  One  of  the  main  points  in 
this  photographic  gelatin  is  that  it  should  have  a  neutral 
reaction.  It  should  not  contain  any  products  which  would 
have  a  reducing  action  on  silver  salts.  It  should  contain 
no  chlorides,  and  as  few  inorganic  products  as  possible  ; 
it  should  be  as  colourless  and  as  clear  as  possible  ;  it  should 
especially  not  contain  any  greasy  matters.  A  very 
important  factor  in  the  quality  of  a  gelatin  is  its  viscosity. 
Under  certain  conditions  gelatin  will  flow  and  distribute 
itself  very  well  on  glass  or  paper  ;  in  other  conditions  it 
will  behave  very  differently  and  be  repelled  by  the  surface 
of  the  paper.  Some  batches  ef  gelatin  having  apparently 
the  same  chemical  composition,  showing  very  good  chemical 
tests,  may  prove  entirely  worthless  from  an  emulsion-making 
standpoint.  Inexperienced  people  are  then  liable  to  think 
that  there  is  grease  in  such  a  gelatin  ;  but  careful  chemical 
examination  shows  that  this  is  not  the  cause  of  the  trouble. 
It  seems  to  be  a  loss  of  viscosity  which  produces  this  result. 
I  have  tried  more  than  once  to  find  a  method  for  determining 
beforehand  the  viscosity  of  photographic  gelatin,  and  have 
tried  one  after  another  the  different  viscosimeters  which 
have  been  proposed  by  various  authors.  Up  to  this  time, 
however,  1  have  never  been  able  to  find  any  viscometric 
method  which  was  sensitive  enough  for  this  particular  pur- 
pose. The  only  test  I  know  of  in  order  to  decide  whether 
a  certain  kind  of  gelatin   is   good   or  not,  is   to    make  some 
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carries  it  in  a  horizontal  position  while  the  emulsion  is 
setting  on  the  paper,  this  result  being  obtained  by  means 
of  refrigerating  machinery.  The  coating  rooms  are  kept 
the  whole  year  round  at  a  constant  temperature,  which 
for  some  purposes  may  be  as  low  as  j4°  F.  Hy  means 
ot  an  automatic  machine  the  coated  paper  is  folded  and 
•  n  a  banging  rack,  where  it  hangs  down  in  loops 
-ii  a-  to  enable  it  to  dry.  These  coating  rooms  are  from 
200  to  3(K)  ft.  in  length,  so  that  by  the  tunc  the  loops 
have  advanced  slowly  to  the  hack  end  of  the  room,  the 
paper  is  ready  to  be  wound  up  iu  rolls.  In  these  coating 
rooms  all  employees  are  compelled  to  wear  white  n 
as  bare  fingers  might  injure  the  sensitive  coating.  In  the 
the  STepern  Chemical  Co.,  we  have  done  away 
as  much  as  possible,  on  ail  machinery,  with  greasy  bearings 
and  lulling.  We  use  ball  liearing-  and  electric  trans- 
mission as  much  a-  possible,  and  this  renders  work  mucb 
cleaner,  and  guard-  against  dust  and  oil.  Alter  the  paper 
i-  dry,  it  is  wound  np  in  roll-  of  about  14  ins.  diameter, 
which  arc  run  now  through  rotary  cutter-,  which  cut  up 
per  in  smaller  roll-  of  20  or  16  ins.  wide,  or  any 
other  desirable  width.  These  rolls  in  turn  are  cut  iu 
large  sheets  by  means  of  a  sheet-CUtter;  all  these  machines 
are  run  by  steam  or  electric  power,  and  are  watched 
by  employee-  who  have  very  little  to  do  hut  to  -lart 
and  stop  the  cutters  whenever  a  roll  goes  ill  or  out. 
These  sheets  are  piled  now  one  upon  another,  and  each  pile 
of  about  500  sheets  is  trimmed  down  to  smaller  aiaea  by  a 
power  trimmer.  Kacli  trimmed  sheet,  however  small  it  may 
he,  has  to  be  examined  carefully  before  it  is  put  iu  a 
package,    -n   as   I"    eliminate    any    imperfect    paper,      afoal 

imperfections  are  due  to  the  raw  paper,     B -  cannot  be 

detected  even  bj  careful  examination,  and  will  only  show 
afterwards  alter  the  image  is  developed.  This  assorting 
of  the  paper  is  done  by  girl-,  who  examine  each  sheet  by 
an  incandescent  electric  light,  and  throw  out  any  defective 
-in-,  t.     II,  re,  too,  white  gloves  are  indispensable. 

hi    in  say   something  about   the   man]    sou, 
trouble   in   thi-   industry.     The   raw    materials.   In   them- 
selves, are   rather   variable   in   quality,  and.   furthermore, 
the  manufacturer  is  I ml  to  deliver  to  the  consumer 

B    product   of  good    and   uniform    quality.      Il- 
always  todelivei   the  same  paper;   and  if  one  bakes  into 
consideration  the  variations  of  the   raw    material   and.  ot 
climatic  conditions,  this  b  difficult  problem.     Borne 

in  ago,  consumers  of  photographic  paper  were 
,  a-\  to  satisfy  ;  bnt  since  then  competition  has  not  only 
improved  the  standard  of  quality,  but  selling  prices  have 

;i  down  considerably,  while  the  price  of  most  all 
raw  material  has  increased.  In  consequence,  profits  have 
become  so  small  that,  in  order  to  make  this  industry 
profitable,  yon  are  obliged  to  manufacture  a  tremendous 
amount  of  paper  during  the  year  in  order  to  cover  general 
id  if  an\  non-successes  in  manufacturing  occur, 
losses  become  ver)  serious.  Formerly,  many  an  amateur 
who  on,.,  had  made  a  few  dozen  plates  or  a  few  sheet-  of 
paper  to  his  own  satisfaction  and  to  the  satisfaction  of  hi- 
iiwii  friend-,  thought  lie  had  in  himself  the  nucleus  of  a 
verj  profitable  enterprise,  and  started  to  manufacture  on 

a    larger    scale,    and    more    than    on,,    he   I d   out.  after 

manv  dl-a|ipoilitiin  nt-.  that  things  did  not  go  so  easily  a-  he 
had  anticipated.      The  conditions  an    .illicit  the  sa in  this 

industry  aa  in  every  chemical  industry.  It  requires  a  steady, 
watchful  eye,  ami.  at  the  -ame  time,  very  thorough  business 
methods,  to  make  a  success.      In    order  to    give  you  some 

the  perplexing  problems  that  come  up  once  in  a 
while.  I   may  sal    that,  a    tew    years   ago.  ii    happened   that 

■  in  customers  wanted,  for  a  special  purpose,  a  large 

amount  of  bromide   paper  which   had    to  be  coaled   on   a 

iper.      This    raw    paper    was    of    the 

"enamelled"  variety,  i.e.  paper  previoust}   coat,. I   with  a 
layei  ot    baryta.     We  ran  the  paper  through  our  b 
emulsion  coating  machines,  and  at  tin-  -ame  time  oo%ted  a 
quantity   of  our   regular   stock    with   the   -ame   emulsion. 

During   tfa Derations    nothing   unusual    wa-   noticed. 

winn,  how,   ■  |,.i    was  tested,  it   behaved   in  a 

most  extraordinary  waj  in  the  developer.  \ll  ovet  the 
print-  were  scattered  millions  of  little  whiti  ■■!-  The 
smallest    of    the  spots   were  about   thi  i    point 
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of  a  needle ;  the  largest  ones  were  not  over  1  mm.  in 
diameter.  Some  of  them  were  slightly  round,  while  others 
were  slightly  elongated.  Anyone  who  has  manufactured 
bromide  paper  in  very  large  quantities  knows  that  similar 
spots  may  be  produced  by  numerous  causes,  among  which 
are  included  defective  emulsions,  defective  mechanical 
appliances,  dust,  &e.  In  this  instance,  however,  the  cause 
of  the  trouble  had  to  be  looked  for  elsewhere,  in  so  far  as  the 
spots  showed  only  on  this  particular  raw  paper,  and  they 
appeared  regularly  whenever  this  paper  was  used,  while  the 
same  coated  emulsion,  at  the  same  time  and  under  identical 
conditions,  on  the  regular  stock  paper  invariably  produced 
an  excellent  article,  entirely  free  from  the  imperfection 
mentioned  above. 

Taking  into  consideration  that  the  spots  only  manifested 
themselves  during  development,  I  surmised  that  they  were 
probably  due  to  the  aggregates  of  unreduced  bromide  of 
silver,  which,  for  some  reason  or  another,  had  lost  its 
sensitiveness  to  light,  and  which,  therefore,  did  not  respond 
to  the  reducing  action  of  the  developer.  Indeed,  the  paper 
before  developing  showed  a  very  uniform  appearance,  and 
it  was  impossible  to  detect  anything  abnormal  in  the  coating 
by  merely  looking  at  it. 

However,  to  settle  this  question  beyond  a  doubt.  I 
determined  to  make  cross-cuts  of  the  spots,  and  to  examine 
the  section  of  the  film  under  the  microscope,  so  as  to 
ascertain  whether  they  were  produced  by  any  depression  in 
the  film,  air  bubbles,  or  similar  mechanical  imperfections. 
In  order  to  do  this,  I  proceeded  in  the  following  way  : — 

I  cut  out  of  the  prints,  and  in  such  places  where  the 
white  spots  were  most  apparent,  small  strips  of  about  5  mm. 
long.  I  embedded  these  strips  in  paraffin  while  holding 
them  in  an  upright  position,  and  after  the  paraffin  was 
hardened,  1  made  cross-cuts  of  the  strips  of  paper  by 
means  of  a  microtome,  following  the  methods  employed  in 
microscopical  laboratories. 

These  cross-cuts  were  only  a  fraction  of  -p^jr  ">•  thick, 
and  could  easily  be  examined  under  the  microscope.  This 
enabled  me  to  observe  successively  many  cuts  of  the  same 
strip,  until  the  razor  of  the  microtome  readied  the  ceutie  of 
the  spot.  Thus  I  was  able  to  satisfy  myself  that  the  film 
presented  everywhere  an  even  thickness  on  any  section 
across  the  spot,  and  that  there  was  no  depression  of  the 
film  at  the  place  where  the  spot  was  located.  At  this  spot 
silver  particles  were  entirely  absent  in  the  film,  for  the 
reason  that  the  hypo  had  dissolved  the  "  irreducible "  or 
unsensitive  biomide  of  silver  which  had  existed  there.  But 
the  whole  structure  was  such  as  to  show  that  the  layer  of 
the  emulsion  was  originally  perfectly  homogeueous. 

Examination  by  reflected  light  under  the  microscope, 
using  moderately  magnifying  power,  had  not  shown  any 
dust  or  foreign  matters  where  the  spots  existed.  In  Some 
of  the  white  spots,  however,  I  was  able  to  detect  a  central 
black  nucleus,  faintly  visible.  By  gently  scratching  the 
film  away,  with  a  small  dissecting  scalpel,  so  as  to  lay  bare 
the  underlying  coating  of  baryta,  I  was  able  to  render  this 
black  nucleus  more  apparent ;  when  I  had  also  removed  the 
layer  of  baryta  and  had  reached  the  actual  paper  base,  the 
black  nucleus  could  he  plainly  observed,  although  it  was 
still  very  small.  In  many  cases  it  was  impossible,  even  by 
using  magnifying  power,  to  detect  this  black  nucleus  at  all. 
In  order  to  determine  what  this  black  nucleus  was,  I  looked 
patiently  over  large  quantities  of  defective  prints,  preferably 
in  which  the  white  spots  were  largest.  By  doing  so,  I  was 
able  to  collect  a  few  spots  where  the  black  nucleus  was 
readily  observable,  and  these  I  proceeded  to  dissect,  as  pre- 
viously described.  By  the  skilful  use  of  the  dissecting 
needle  I  was  able  to  isolate  a  few  of  these  black  particles 
under  the  microscope.  At  first  I  was  inclined  to  consider 
them  as  of  metallic  origin.  Some  of  them  were  elongated. 
When  treated  with  a  drop  of  dilute  hydrochloric  acid,  they 
showed  at  once  uader  the  microscope  a  yellow  bronzed 
appearance,  as  copper  woidd  do ;  by  treating  this  drop  of 
hydrochloric  acid  after  neutralisation  with  a  ferrocyanide 
of  potassium,  I  was  able  to  prove,  to  my  entire  satisfaction, 
the  characteristic  reaction  for  copper.  It  was,  of  course, 
impracticable  to  submit  the  smallest  particles  to  the  same 
treatment,  but,  reasoning  by  analogy,  and  taking  into 
consideration    the    identical    shape    and    conformation    of 


the  small  white  spots,  I  had  very  good  reason  to 
believe  that  they  were  produced  by  the  same  cause.  A 
noticeable  amount  of  copper  was  also  found  in  the  ashes  of 
all  the  defective  prints.  Those  who  have  given  thought  to 
the  metallic  particles  found  in  photographic  paper,  would 
probably  wonder  that  such  particles  should  produce  white 
and  not  black  spots.  This,  at  least,  was  the  idea  of  almost 
all  to  whom  I  mentioned  the  matter,  and  I  must  confess 
that,  up  to  the  time  I  made  the  above  researches,  I  held  the 
same  opinion.  Everyone  who  has  used  printing-out  papers 
has  at  one  time  or  another  observed  some  very  well  defined 
black  spots  caused  by  a  metallic  splinter  under  the  sensitive 
layer;  and  these  spots  are  commonly  Known  as  "metallic 
spots."  They  are  indeed  metallic  spots,  but  in  printing-out 
papers  they  show  themselves  very  shortly  after  the  paper 
is  made,  and  they  are  so  prominent  thai  they  can  be  seen 
before  printing.  They  appear  so  much  the  easier  in  such 
eases  because  the  latter  carry  a  certain  amount  of  silver  in 
a  soluble  condition,  and,  furthermore,  the  reaction  of 
printing-out  papers  is  already  acid.  These  conditions 
favour  a  rapid  and  complete  action  between  any  metallic 
particle  and  the  sensitive  layer.  I.i  bromide  paper,  how- 
ever, the  conditions  are  totally  different.  The  reaction  of 
these  papers  is  supposed  to  be  neutral,  and  the  silver  con- 
tained therein  is  in  the  insoluble  condition  of  bromide  of 
silver,  so  that  the  action  of  a  developer  is  required  in  order 
to  bring  out  the  fact  that  metallic  particles  are  present.  I 
have  not  found  any  other  way  to  explain  all  this  than  bv  the 
following  theory : — 

Whenever  a  metallic  particle  is  embedded  in  or  near  a 
layer  of  silver  emulsion,  it  will  create  a  special  electrical 
condition  by  chemical  action.  The  metallic  particle  will 
become  "  electro -negative,"  while  the  surrounding  zone 
becomes  "electro-positive."  As  a  result,  the  metallic 
particle  will  cover  itself  with  silver,  and  will  be  gradually 
dissolved  and  entirely  replaced  by  an  equivalent  amount 
of  the  latter  metal,  and  this  will  make  a  black  nucleus.  The 
zone  around  the  metallic  particle  being  electro-positive  will 
liberate  a  very  small  amount  of  oxygen  or  bromine,  or 
chlorine,  or  both  together,  and  the  immediate  result  is,  that 
this  zone  becomes  insensitive  to  light,  consequently  will 
remain  undisturbed  by  the  developer,  producing  there  a 
white  spot.  It  is  a  known  fact,  that  any  electric  current  by 
electrolysis  will  decompose  bromides  or  chlorides,  setting 
free  the  chlorine  on  the  positive-electrode,  while  the  metal 
will  be  liberated  at  the  negative  electrode.  Iu  order  to 
verify  my  views  iu  this  matter,  I  made  the  following 
experiments.  Iu  a  dark  room,  a  sheet  of  bromide  paper 
(unexposed  to  light;  was  placed  in  a  small  tray  covered 
with  water,  to  which  was  added  a  very  small  amount  of 
bromide  of  potassium  in  order  to  increase  its  conductibility. 
In  contact  with  this  paper  I  fastened  two  platinum  electrodes. 
These  were  so  disposed  that  their  poiuts  touched  the  paper 
slightly,  and  were  situated  at  about  y  in.  distant  from  each 
other.  These  electrodes  wrere  connected  with  one  single 
Leelanchc  cell  and  left  in  circuit  for  about  20  minutes. 
After  this  time  I  removed  the  electrodes,  washed  the  paper, 
and  exposed  it  for  one  or  two  seconds  to  the  action  of  an 
ordinary  lamp  so  as  to  fog  the  paper.  I  then  developed  the 
sheet,  with  ordinary  metol-quiuol  developer.  The  paper 
developed  all  over  its  surface  to  a  greyish-black,  except  iu 
those  two  places  where  the  electrodes  had  touched.  The 
position  of  the  positive  electrode  was  indicated  by  an  in- 
sensitive spot,  so  that  the  developer  left  this  place  entirely 
white.  On  the  contrary,  where  the  negative  electrode 
had  touched  the  paper  there  was  a  sharp  black  point 
indicating  the  reducing  action  of  the  negative  pole.  This 
experiment  I  repeated  several  times  with  the  same  result. 
I  was  able  to  produce  artificially  the  same  defect  as  the  one 
referred  to  above,  with  the  difference,  however,  that  the 
black  nucleus  corresponding  to  the  electro-negative  zone 
was  situated  outside  of  the  insensitive  electro-positive  zone. 
When  a  metallic  particle  is  embedded  in  the  paper  or  in  the 
film,  this  creates  a  little  microscopic  electric  cell,  and  the 
metallic  particle  being  electrified  negatively,  produces  the 
same  phenomenon  as  the  negative  electrode  referred  to  in 
the  above  experiment.  The  surrounding  emulsion  film 
becomes  then  the  positive  electrode  of  this  tiny  electric  cell. 
There  seems  to  be  one   objection   to  this  explanation.     It  is 
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-  obtained  bj  Benard's  process  from  enrtbnut  oiL  I 
have   not   determined   the   mean   equivalent   of    the   ■ 

lined  from  rap.'  oil  by  this  process,  but.  judging  from 
•h.ir  solubility  and  melting-point,  thej  arc  most  probably  a 
similar  mixture  of  arachidic  and  liguoceric  acids. 

Solubility  of  the  Mixed  Acids  in  Alcohol,  90  per  cent, 

by   I  nhimi . 

As   arachidic   and    liguoceric    a,i.l-    arc    no',    entirely 
insoluble  in  the  b  ich  is  used  to  isolate  and  purify 

them,  it  is  necessary  to  make  a  correction  for  the  amount 
dissolved.  According  to  Benard  this  correction,  per  loo  c.c. 
of  '.mi  per  cent,  alcohol  used  lor  crystallisation  and  Hashing 
is  : — 

Qrm. 
At  IE   C 

■ 

have  hitherto  been  accepted  without 
question.  Hut  in  a  recent  paper  by  Tortelli  and  Bog 
(this  Journal,  1898,  876)  it  is  shewn  that  Kenard'l 
correction  is  too  low,  and  that  the  allowance  to  he  made 
varies  somewhat  according  to  the  weight  of  mixed  acids 
obtain..!.     As  I  my  own  experiments  that 

Menard's  correction  was  too  small,  I  thought  it  worth  while 
to  check  Tortell  For  this  purpose,  the  crystal!:!  .1 

-  obtained  from  -jo  gnns.  oi  pun-  carthnut  oil  v. 
filtered  under  gentle  suction  on  a  Gooch  tilter,  washed 
three  time-,  with  10  c.c.  each  time  of  90  percent,  alcohol, 
and  then  thoroughly  with  70  per  cent  alcohol,  then 
rcdissolved  in  100  c.c.  of  hoi  90  pec  cent  alcohol. 
recrystallised,  and  again  filtered  and  washed  as  before,  1 
satisfied  myself  by  preliminarj  experiments  that  after  this 
purification    nothing    but   arachidic   and   liguoceric   acids 

no.     The  weight  ol  the  purified  acids  was  0- 7649  grm., 

and  the  melting-poinl  by  capillary  tube  (uncorrected)  was 

",2-:>  C.    These  acids  were  dissolved  in  100  o.e.  of  90 pet 

alcohol    by    beating  in    a    corked   tlask  containing  a 

ometer,  and    thi  ilution   was  then  cooled  to 

20   Cj  and  after  remaining  at  that  i st:,nt  temperature  for 

oui  with  frequi  at  agitation,  was  Glti  red  through  a  dry 
liit.i    pap.  og    the   iii st    portions.     IS  c.c.   ,.t   the 

Bltrate  were  then   evaporated,  and   the   n  ghed. 

The  remain. i>  i  "i  thi  liquid  wns  further  co.de. I  t..  LS  t  . 
k.pt  at  that  for  one  hour,  and  again  filtered.  -,">  c.c  of 
this  second  Bltrate   «  evaporated,  and  the   residue 

weighed.     Thi  results  obtained  were : — 

Dissolvi  .1  bj  ii"  i 

..I  :ni  per  I  .lit. 

alcohol. 

\i  IS  C 0'071gnn, 

0 

pratically  c firm  Tortelli's  higher  figures. 

Bj   ii.  i  i  n  ids    several    tunes    it  was    found 

thai  the  solubility  gradually  diminished,  and  was  finally 
reduced  to  the  following:  — 

Dissolved  by  i.*1  ■ 
perO  nt. 
alcohol, 

l(  tt   C n-ii.ti  irrni. 

I O'Otsgrm. 

confirming  Tortelli's  lower  figures.    The  acidhavii 
lowcsl   solubility,  practically  agreed  in   n  point    and 

molecular  weight  with  pure  I  i  -_'  i iric  acid  (v.  sworn)). 

1  h..  rccrystallisi  .1  acids  •  ')  taincd  from  Quxeral  rape  seed 
(this  Journal,  1898,  loon  i.  and  which  weighed  0-1908  grm., 
had  the  following  solubility:  — 

Dissolved  by  lOO&e, 
■  per  Cent, 

Mi. ill.. I. 

At  IS   0 n'ii|!i  pm. 

0 0*070  k-rin. 

of    Tortelli's    and    Buggeri*! 
nombers  being  thus  confirmed,  I  have   eonsl 
them    the  following   table   ol   corrections,  which   Is  more 
-irictly  in  accordance  with  theii  experimental  results  than 
the  one  they  publish. 
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Weight  of  Fatty  Acids 

obtained  by 

Renard's  Process. 

(grm.) 


O'l  or  less 

0-2 

0-3       , 

0-4 

0-5        

0-6        „      

0-7 
0-8 
0'9  and  upwards. 


Correction,  per  100  c.c.  ot  90  per  Cent. 
,     Alcohol  used  for 
Crystallisation  and  Washing, 
(grm.) 


15°  C. 
r  0-083 
0-048 
0-055 
0-061 
0-0li4 
0-087 
0*069 
0-070 
0-071 


17-5°  C. 
I-  0-039 
0-056 
0-00  i 
0-070 
0*074 
0-077 
0-079 
0-080 
0-081 


•20°  C. 
h  0-041! 
0-OiH 
H-II71 
o-oxo 
0-085 
0-088 
0-090 
0-091 
0-091 


Estimation  of  Arachidic  and  Lignoceric  Acids. 

In  Renard's  description  of  his  process  he  directs  that 
the  fatty  acids  from  10  pms.  of  oil  are  to  be  dissolved  in 
50  c.c.  of  90  per  cent,  alcohol  and  precipitated  with  lead 
acetate  ;  this  precipitate  is  then  filtered  off  and  treated  with 
ether,  to  dissolve  out  the  oleate  of  lead,  and  the  arachidic 
and  lignocerie  acids  are  subsequently  obtained  from  the 
insoluble  lead  soaps.  Renard  does  not  say  how  much  lead 
acetate  is  to  be  used  for  precipitation,  and  some  chemists, 
including  Tortelli  and  Rusgeri,  neutralise  the  fatty  acids 
with  potash,  or,  what  comes  to  the  same  thing,  they 
neutralise  the  original  soap  solution  with  acetic  acid,  and 
precipitate  the  whole  of  the  soaps  with  lead  acetate  in 
excess.  I  am  convinced  that  this  is  a  mistake.  Whether 
Renard  intended  il  or  not  I  cannot  say,  but  undoubtedly  the 
most  expeditious  and  accurate  method  is  by  fractional 
precipitation,  adding  the  lead  acetate  to  the  solution  of  the 
free  fatty  acids,  and  using  only  1  grm.  of  lead  acetate  for 
every  10  grms.  of  the  oil  operated  upon.  This  proportion  of 
lead  brings  down  the  whole  of  the  arachidic  and  lignoceric 
acids  as  lead  soaps,  and  leaves  the  greater  part  of  the  oleic 
acid  dissolved  in  the  alcohol.  Not  only  is  there  then  a 
smaller  precipitate  to  manipulate  and  less  oleate  of  lead  to  be 
dissolved  out  by  ether — a  tedious  process, — but,  owing  pro- 
bably to  the  diminished  solvent  action  of  the  lead  oleate 
solution  upon  the  other  lead  soaps,  actually  more  arachidic 
and  lignoceric  acids  are  obtained  than  when  the  whole  of 
the  lead  soaps  are  precipitated.  The  process  which  I 
recommend  is  as  follows:  — 

Saponify  10  grms.  of  the  oil  in  a  deep,  porcelain  basin, 
using  8  c.c.  of  aqueous  caustic  soda  solution  (50  grms. 
NaOH  in  100  c.c.)  and  70  c.c.  of  rectified  alcohol.  Cover 
the  basin,  simmer  gently  down  to  about  20  c.c,  rinse  with 
hot  water  into  a  separating  funnel,  decompose  with  HC1  in 
excess,  and  shake  with  ether  to  dissolve  the  fatty  acids. 
Two  extractions  with  ether  are  sufficient.  After  washing 
the  ethereal  solution  with  water  distil  it  down  in  an  8-oz. 
flask,  dry  the  fatty  acids  by  heating  the  flask  on  a  steam 
bath  and  sucking  out  the  vapour,  and  then  dissolve  the 
acids  by  pouring  50  c.c.  of  90  per  cent,  alcohol  into  the  hot 
flask. 

To  the  solution,  which  must  not  be  allowed  to  coo!  below 
about  100°  F.,  lest  crystals  of  lignoceric  or  arachidic  acid 
should  separate,  add  5  c.c.  of  a  20  per  cent,  aqueous  solu- 
tion of  lead  acetate,  then  cool  to  about  60°  ¥.,  agitate,  allow 
to  stand  for  half  an  hour,  filter,  and  wash  once  with  ether. 
Do  not  attempt  to  wash  more  than  once  on  the  filter,  but 
rinse  the  soaps  back  into  the  flask  with  ether  from  a  washing 
bottle  and  digest  in  the  flask  with  ether  for  a  short  time,  then 
!  again  filter  and  again  rinse  back.  After  doing  this  about 
four  times  altogether  the  lead  oleate  will  have  been  entirely 
dissolved  out. 

Open  the  filter  paper  containing  the  insoluble  lead  soaps 
in  a  large  plain  funnel  placed  in  the  neck  of  a  separating 
funnel,  and  before  the  soaps  have  time  to  dry  rinse  them 
into  the  separator  with  a  jet  of  ether.  The  soaps  which 
adhere  to  the  paper  and  flask  are  decomposed  and  trans- 
ferred by  rinsing  with  hot  dilute  hydrochloric  acid,  fol- 
lowed by  ether.  Pour  into  the  separator  about  20  c.c.  of 
hydrochloric  acid  (I'M)  sp.  gr.),  shake  well  to  decompose 
the  lead  soaps,  draw  off  the  aqueous  liquid,  and  re- 
peatedly wash  the  ethereal  solution  with  small  quantities  of 
cold  water  until  the  lead  chloride  is  removed.  Then  distil 
off  the  ether  in  an  8-oz.  flask  and  thoroughly  dry  the  residual 


fatty  aeids  by  heating  on  a  steam  bath.  Finally,  pour  into 
ths  flask  50  c.c.  of  ethyl  alcohol  of  exactly  90  per  cent, 
strength  (sp.  gr.  0-8340),  close  the  flask  with  a  cork  carry, 
ing  a  thermometer,  heat  cautiously  until  the  fatty  acids 
have  completely  dissolved,  and  then  cool  the  solution  to 
15°  C.,  when  lignoceric  aud  arachidic  acids,  if  present,  will 
crystallise  out,  either  at  once  or  after  standing  a  very  short 
time. 

In  order  to  estimate  the  amount  keep  the  flask  for  one 
hour,  with  occasional  agitation,  in  a  water  bath  at  cither  15° 
or  20°  C,  or  at  some  intermediate  fixed  temperature  which 
is  nearest  to  that  of  the  laboratory,  then  collect  the 
crystals  on  a  small  filter,  using  only  the  filtrate  to  rinse 
the  flask,  and  wash  the  crystals  three  times  with  10  c.c. 
each  time  of  90  per  cent,  alcohol,  at  the  same  fixed  tempera- 
ture. A  paper  filter  may  be  used,  hut  a  Gooch  filter  used 
with  gentle  suction  is  better,  as  the  mother  liquor  is  more 
perfectly  removed  and  the  washing  more  thorough.  The 
filtrate  and  washings  with  90  per  cent,  alcohol  must  be 
then  poured  into  a  measuring  cylinder  and  the  acids 
thoroughly  washed  with  70  per  cent,  alcohol,  in  which 
arachidic  and  lignoceric  acids  are  quite  insoluble,  until 
some  of  the  washings  give  no  precipitate  when  diluted  with 
water.  These  washings  are  thrown  away.  It  is  not  neces- 
sary, but  I  quite  agree  with  Tortelli  and  Ruggeri  that  it  is 
advisable,  to  redissolve  the  fatty  acids  thus  obtained  in 
50  c.c.  of  90  per  cent,  alcohol  and  recrystalliso  them, 
filtering  and  washing  as  before,  adding  the  filtrate  and 
washings  with  90  per  cent,  alcohol  to  the  first  quantity  iu 
the  measuring  cylinder.  Pure  arachidic  aud  lignoceric 
acids  arc  thus  obtained  and  are  dissolved  off  the  filter  with 
boiling  ether,  distilled  down,  and  weighed  in  a  tared  flask 
after  drying  at  100"  C.  for  an  hour.  To  the  weight  obtained 
is  added  the  amount  dissolved  by  the  90  per  cunt,  alcohol, 
which  is  calculated  from  Tortclli's  table  (above). 

In  Table  I.  the  particulars  are  given  of  10  determinations 
made  with  the  same  sample  of  earthnut  oil, five  by  the  above 
method,  using  1  grm.  of  lead  acetate  per  10  grms.  of  oil, 
two  determinations  in  which  2  grms.  of  lead  salt  were  used, 
one  in  which  4  grms.  were  used,  and  two  by  Tortclli's 
method  in  which  excess  of  lead  was  used  aud  three  hours 
allowed  for  crystallisation  of  the  arachis  acids.  The  results 
are  summarised  in  the  following  table : — 

Percentage  of  Arachidic  and  Lignoceric  Acids  obtained 
from  the  same  sample  of  Earthnut  Oil. 


By  Renard's  Process,  as 

described  above,  using  per 

10  grms.  of  Oil 

ByTortcllfs 
Process,  using 



1  Grm. 
PbA2  aq. 

2  Grms. 
PbA,  aq. 

4  Grms. 
PbA3  aq. 

Excess  of  Lead 

Acetate  and 
allowing  Three 

Allowing  one  hour  for  Crystal- 
lisation of  the  Arachidic  and 
Lignoceric  Acids. 

Crystallisation 
of  the  Aoids. 

Not  recrystallised  J 

r 

Recrystallised  ... 
1 

4-98 

4-72 
4-95 
4-70 
4-70 

4-86 
5-12 

4-83 

4-51 
4-84 

4-S1 

4*99 

4-83 

4*43 

Melting-point      0. 

71°  to 
73° -5 

70°  to 
71° 

71° 

723 

These  results  clearly  prove  that  1  grm.  of  lead  acetate  is 
sufficient  to  precipitate  all  the  arachidic  and  lignoceric 
acids  from  10  grms.  of  pure  earthnut  oil,  that  the  lead 
acetate  in  aqueous  solution  may  he  added  to  the  free  fatty 
acids  in  alcoholic  solution,  producing  a  crystalline  precipitate 
easy  to  manipulate,  aud  that  lor  the  final  crystallisation 
of  the  arachidic  and  lignoceric  acids  one  hour  is  ample 
time  ;  all  of  which  facts  add  materially  to  the  simplification 
of  what  is  at  best  a  tedious  analytical  process. 

As  regards  the  melting-point  of  the  mixed  acids  thus 
obtained,  I  have  not  been  able  to  confirm  Tortelli's  results. 
lie  found  in  all  his  experiments  the  melting-point  of  the 
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|liivt;i                 between  74"  and  "5"  C.     Working  exactly  method  according  to  a  good  thermometer  by  Hicks,  verified 

aii  Ruggeri's  directions   I   hare  not  at   Kew.     Tha  melting-points   of  the  recrystiillised   acid* 

higher  result   than  73- 3*  C,  which  by   the    ordinary   capillary-tube    method   varied  from   71 

■point    <!    complete    fusion™   by   Uonaemanu's  '    to  73 '5*. 


Table  I. 
ElHmahona  ■  >,     Irachidic  and  Lignoceric  Acids  by  different  Method*  in  /he  same  Sample  of  F.arthnut  Oil. 


Weight 
oIOU 
taken. 


in 


10 

10 

10 

in 
20 

^i 

20 


Volume  of 
) Iiol. 

Temperature,  °C. 

Solubility 

( la  Acient. 


Renard'si    2  gnus.   PbAa  »q. ;    not   re. 

i 

Rcnard's-    1    L-rnis.    PI, A.   nrj. :    not    re 

*]      l*'-ll 

I    i.-riii.    PbAi    aq.;    not    re. 
crystallised 

■2   grms.   PbAi  aq.  i    nol    re 

Jlised  — 

Rcnard'ii .   i   gran,   l'l,  \     aq, ;  reel 



Renard'a;    1   imn.   PbAi  aq.  i    reorysteJ 



Tnrtclli'«    exactly  :i-  described  in  Chem. 
/'il.  22,  1808, 60t 

[•i,  \  |  nq. ;   recrystal 
li^-.l :  Gooch  filter  used 

.  i   .    PbA    aq. :  recrystal. 
Used  :  '  tooon  Alter  used 

:  exactly  bs  desoribedi  Ooccli 
(liter  used 


Arachidic  and  I.ignoccrio  Acids. 


Dissolved 

in  tin- 
Alcohol. 


Weighed. 


Total.         FerCcnt. 


Melting 

Point  by 

Capillary 

Tubo, 


7"  '•'■. 
20 

o-osa 

7"  0.0. 

L'l  I 

082 

o. 


{ 

(  70 

I  0 

r  B0c 

(.  0*0622 

(  Wee. 

ir, 

<        o-oas 

; 


i:to  c.c. 
18 

0*081 
ISIS  c.c.         -) 
IS 

0-061  I 

265  c.c.        ■) 
17  .V 

0-070 

250  c.c. 

10 

01070 
240  0.0. 

0-070 

W 


1 

I 

: 

:  ■ 
I  • 
i 


0-0571 


: 

I 


0-0571 
0500 
0567 
fl*  0793 
0*0823 
0-2094 
1780 
0-1680 
1711 


•C. 


ir  1288 

o-  1867 

1       ■!'. 

71 

0- 1258 

0-1832 

t'83 

71 

0-4480 

o-  ion 

4-98 

71 

0-4564 

0*5121 

5*1! 

70 

0-31(31 

n'17'21 

17-J 

71 

0*4125 

0'4M8 

,',, 

7-2 

0-6035 

0-9023 

l-.-.l 

72 

0-7648 

0-939B 

4-70 

7-2-. i 

0-7718 

0-9808              f70 

(Bonsemann) 

72 
72°-8-7.r-S 

0-6SW7 

0-8678              1-34                 7i! 

(Bonsemann)  7S°'3— i!fa 

Finally,  to  shon  the  degree  of  accuracy  attainable  by 

the  method  I  have  described,  the  results  of  analysis  of  two 

mixtures  ol  pure  olive  oil  with  20  per  sent,  and  10  per  cent., 

I  rely,  ol   pure   arachia   oil  are   given   in  Table  II. 

in  i;nii-  of  the  oil  was  the  qaantity  taken  fbr  analysis,  1  grin, 


of  lead  acetate  was  used  for  precipitation,  and  tho   mixed 
fatty  acids  obtained  wore  not  reorybtalliaed. 

1  have  to  thank  my  assistant,  Mr.  T.  II.  Adams,  fur  bis 
help  in  oarrying  nut  the  experiments  recorded  in  this  paper. 


Tablb  II. 
SeiuiU  of . I  nalysit  of  Mixtures  of  Olive  Oil  and  . I rachi$  Oil. 


Volui 'f 

Composition  ..MM  taken. 

w  pei  < 

Arnclndic  and  Lignooeric  Acids. 

(leohol. 
Tempormture. 

Anielns  Oil 

1  lissolved 

Melting 

Point. 

found. 

Olive  Oil. 

Irai  Mi  Oil. 

Solubility 

in  i lie 

Weighed.           Total. 

PerO  ni. 

Coefll 

Alcohol. 

Per  < 

Pel  ' 

| 

■0. 

Par  i 

.. 

00 

• 

'       

0-0600 

n-  us,,           „'  urso 

4-08 

71° 

•• 

0 

(       7a . 
1         0*03 

0-O841 

0-0265               ii-O.-iihi 

0-606 

71° 

lie-2 

("7:1. 

} 

(         0*038        ) 

0*0241 

ii  ii71.-. 

71° 

la-2 

Ill- 
Ill    ^iv.iii    Kne  iv    l'l;  ■    asked  whether  the  author 
could  explain  whj  the  solubilitj  oo  tried  with  i  ln- 

weigl 

Mr      \iiinnrrr  said    he  eon  Id    onlj    suppose   that,  Ihe 
c  being  a  mixture  o|  i«  •  acids  of  difl 


bilitles  existing  in  unequal  proportions,  the  solubility  might 
depend  upon  the  mass  of  alcohol  relative  to  the  total  mate 

1  of  acids.  In  reply  to  Dr.  Nudliormie.li.  lie  stated  thai  in 
one  of  his  experiments  for  the  removal  of  the  arachidic 
ari.i  the  mixed  acids  bad  been  recryetallised  18  times. 
Although  nitric  ai  el  seemed  at  first  sight  applicable  and 
more  suitable  than  hydrochloric   acid  for  the  decomposition 
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of  the  lend  salts  required  to  be  effected  in  this  process,  it 
might  be  an  objection  that  nitric  acid  could  not  be  so  easily 
washed  out  of  the  ether  employed.  He  had  been  unable  to 
obtain  the  melting-point  of  the  mixed  acids  so  high  as  that 
given  by  Tortelli. 

Dr.  SrDnonoion  suggested  that  some  difference  in  the 
diameter  of  the  capillary  tubes  employed  might  account 
for  tbi>. 

Mr.  Archbltt  said  Bensemann's  method  had  been  used, 
and  besides,  he  agreed  with  the  Italians  in  the  crystallisa- 
tion temperature,  which  proved  to  him  that  the  discrepancy 
mentioned  could  not  be  due  to  any  variation  in  the 
thermometer.  The  solubility  figures  had  been  obtained  bv 
analysing  mixtures  of  olive  oil  and  earthnut  oil.  He  quite 
agreed  that  it  would  not  do  to  go  on  recrystallising  inde- 
finitely, because  the  composition  of  the  mixed  acids  would 
be  altered.  It  had  to  be  admitted  that  the  problem  was  not 
a  simple  one. 

Mr.  E.  M.  Cavkn  askeil  whether  there  was  enough  in  the 
small  quantities  obtained  in  some  of  the  experiments  to 
give  a  saturated  solution. 

Mr.  AurunriT  said  the  quantities  given  were  those  that 
crystallised  out,  and  therefore  the  mother  liquor  must  he 
saturated.  All  the  figures  had  been  obtained  by  experi- 
menting on  the  same  sample  of  oil.  In  reply  to  Mr.  Pen- 
tecost, the  author  stated  that  earthnut  oil,  obtained  from 
the  peanut,  groundnut,  or  "monkey"  nut,  was  used  for 
cooking,  and  for  adulterating  olive  oil.  The  best  qualities 
were  very  much  like  olive  oil,  and  not  easily  distinguishable 
from  it  except  by  the  test  described,  and  by  their  having 
a  rather  higher  iodine  value  than  olive  oil.  The  other 
constants  and  specific  gravity  were  very  nearly  the  same  in 
both  oils.  There  were,  he  believed,  several  kinds  of  earthnut 
oil.  It  was,  however,  remarkable  that  the  percentage  of 
the  sparingly  soluble  fatty  acids  present  was  very  constant. 
Among  the  more  commonly  occurring  oils,  so  far  as  was 
known,  these  acids  (aracbidic  and  lignoceric)  only  occurred 
iu  appreciable  quantity  in  earthnut  oil,  in  rape  oil,  and  in 
oil  of  mustard ;   they  were  easily  saponifiable. 

Borfesftirr  Action. 


Meelmg  held  on  Monday,  November  29lh,  1898. 


MB.    T.    FUBLEY    IN   THE    CHAIB. 


COLORIMKTRIC   DETERMINATION   OF 
DISSOLVED   OXYGEN    IN   WATER. 

BY   W.    MCD.    MACKEY    AND    R.    E.    MIDDLETOX. 

We  describe  a  eolorimetric  process  for  the  determination  of 
dissolved  oxygen  in  water,  using  a  form  of  apparatus 
devised  by  one  of  us,  which  consists  of  two  separate  tubes, 
one  graduated  and  the  other  ungraduated,  each  of  the 
capacity  of  265  c.c. 

The  sample  to  be  examined  is  introduced  into  the 
ungraduated  tube,  preferably  previously  filled  with  coal  gas. 
(If  a  river  water  were  being  examined  it  would  be  better  to 
immerse  the  tube  in  the  river,  and  open  and  again  shut  the 
taps  below  the  surface.) 

By  means  of  the  cup  tap  A,  5  c.c.  of  a  15  per  cent. 
solution  of  potash  is  introduced,  anil  by  tap  B,  5  c.c.  of  a 
.">  per  cent,  solution  of  pyrogallic  acid,  the  tap  C  allowing 
displaced  water  to  flow  out. 

Before  doing  this,  approximately  5  c.c.  of  coal  gas  has 
been  introduced  by  tap  C  ;  for  that  purpose  inverting  the 
apparatus  and  opening  either  tap  A  or  B  to  allow  the 
displaced  water  to  flow  out.  This  bubble  of  gas  enables  the 
contents  of  the  two  limbs  to  be  thoroughly  mixed,  and  a 
browu  colour  is  obtained  varying  in  intensity  according  to 
the  amount  of  dissolved  oxygen  contained  in  the  sample. 
The  liquid  attains  its  maximum  intensity  of  colour  in  from 
10  to  20  minutes. 

Meantime,  another  portion  of  the  same  water  (say  500  c.c.) 
is  diluted  with    distilled  water,  and    boiled  down  to  the 


original  bulk  in  order  to  expel  oxygen,  and  just  before 
removing  the  burner  a  cork  with  wash-bottle  fittings  is 
inserted  in  the  mouth,  the  longer  tube  attached  to  the  gas 
supply,  and  the  other  closed  (immediately  the  burner  is 
withdrawn)  by  a  piece  of  rubber  tube  and  a  pinch-cock. 
The  water  thus  cools  in  an  atmosphere  of  coal  gas.* 

The  flask  is  attached  to  the  graduated  tube  at  tap  C,  the 
pinch-cock  opened,  and  gas  allowed  to  pass  through  the 
whole  apparatus  to  displace  the  air  ;  the  flask  is  then  inverted 
(see  figure).  Dotted  lines  show  flask  inverted  to  fill  tube 
with  oxygen-free  water. 


This  gives  us  a  tube  filled  with  water  of  the  same  tint  as 
that  in  the  ungraduated  tube,  but  free  from  oxygen, 
l'yrogullic  acid  and  potash  are  added  as  before,  and  air 
gradually  introduced  at  tap  B  (tap  0  allowing  displaced 
water  to  flow  out),  until  after  gentle  agitation  the  same 
depth  of  colour  is  obtained  as  in  the  ungraduated  tube.  It 
is  better,  when  introducing  successive  quantities  of  air. 
to  transfer  the  residual  nitrogen  to  the  tube  attached  to 
tap  A. 

The  colours  are  compared  by  holding  the  tubes  between 
the  observer  and  the  light,  much  after  the  method  for  carbon 
determinations  by  colour. 

When  th.-  depth  of  colour  is  the  same  in  both  tubes,  the 
residual  nitrogen  being  in  limb  B  of  graduated  tube,  tap  A 
is  opened,  and,  by  means  of  tap  C,  water  drawn  off  till  the 
water  in  both  limbs  has  the  same  level.  The  residual 
nitrogen  is  then  read  off. 

The  tubes  have  each  a  capacity  of  265  c.c,  and  allowing 
15  c.c.  iu  each  case  for  solutions  and  gas  introduced,  this 
gives  250  c.c. ;  and  as  oxygen  constitutes  about  one-fifth 
of  the  atmosphere  by  volume,  the  measure  of  the  residual 
nitrogen  gives  c.c.  oxygen  per  litre  direct. 

Our  principal  difficulty  at  first  was  the  difference  of  tint 
we  obtained,  which  we  began  by  attributing  to  the  coal  gas. 
We  tried  nitrogen  and  hydrogen,  with  really  worse  results, 
owing  probably  to  the  difficulty  of  getting  an  abundant 
supplv  ;  but  we  found  eventually  that  we  had  been  using  our 
solutions  too  weak,  and  by  increasing  them  to  the  strength 
stated  we  found  the  tint  difficulty  disappear. 

We  append  the  following  table  of  results.  Distilled  water 
shaken  with  air  according  to  Roscoe  and  Lunt's  directions 
(see  Sutton,  page  260  (6th  edition))  served  us  as  a 
standard,  and  we  give  all  the  determinations  we  made  in 
this  direction,  using  a  coal-gas  atmosphere.  Experiment  a 
is  the  only  one  that  is  discordant.  We  also  append  a  few 
determinations  of  Leeds'  supply,  &c. 


*  Note.— The  oxygen  might  be  driven  out  by  a  current  cf  coal 
gas,  but  we  prefer  boiling. 

P  2 


1U8 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       r  Dec.  31, 1898. 


Wv 

Temperature 

and 

Pressure. 

Boscoe 

and 
Lunt. 

Colori- 
metric 
Hethod. 

mm. 
U'l 

H'o     :;. 

17-" 

17-5      775 

C.c.  of  O 
per  litre. 

8*81 

5*93 

. 
S'7< 

C.c  of  0 

per  litre. 
7H 

8-11 

7 

B'M 

8*48 

111 
11 

•li 

\  n     I*>|0W 

ut    from    ■ 
..undo  work*. 

a'M 

414 

130 

.—This  sample  came  In  n  irecautions  had  been 

BXClndl  air. 

Duoosbtoh. 
Mr   Paoxki    thought  that  a  scale  of  colours  might  be 

•  ipid  and  1 iblyequally  exact  way  of  making  the 

,         .,;      He  deprecated  the  use  for  sweeping 

out  tli-  apparatus,  since   it  often  contained  air  iddcd   to 

I  it»  purification. 

Mr.  Riciiaiumom  also  considered  that  colours,  soon  as 
bibiled,  could  eattTj  be  imitated  by  means  of  dyt s. 
The  coalgai  should,  at  am  rati',  be  passed  through  alkaline 
pyrogallate  as  ■  precaution;  and  he  was  afraid  thai  tome 
■  it  the  nitrogen  introduced  as  air  in  the  estimation  would 
dissolve,  making  the  result  tow. 

Mr.  Hai.i  imi  i  1.  wan  afraid  that  since,  a-  a  rule,  -amples 
of  sewage  effluents  and  partly  polluted  waters  colli 

.  1. ml. I  general!)  only  be  examined  the  next,  some 
nf  the  dissolved  oxygen  might  easily  have  entered  int  > 
combination  in  the  interval  j  and  as  the  authors  had  slated 
that  the  colour  produced  weakened  on  standing  for  two  or 
three  hours,  il  would  not  be  feasible  to  add  the  reagents 

at  the  tiini-  nf  taking  sample  and  finishing  tl snmation 

•  in  raoeipt  of  sample  in  the  labors! 

l!i.  a  1  riinii-  stated  thai  the  reason  for  the  method 
adopted  was  the  varying  Datura]  tint  of  different  waters, 
which  wan  probably  sofficienl  t<»  cense  error.  The)  ii:n I 
tried  coal  c  ,s  alone  in  their  apparatus,  and  f"iind  no 
oxygen  in  it.  The  tints  obtained  in  their  experiments 
it  protected  from  light 
iiicntly  Sir.  Halliwell's  difficulty  might   be  overcome 

hy  adding  the  pyrogallic   scid  and  alkali  imi liately  the 

sample  bad  l>i  >  d  taken,  ami  then  keeping  the  whole  appa- 

the  'lark  until  tin-  tint  obtained  could  be  *  ompared 

with  the  standard  in  the  laboratory.     Any  such  error  in  the 

II  as  apprehended  by  Mr.  Richardson  would  be 
diminished    to    1 piarter   when    pa  toileted    to  0 

'1  tint,  due  1,  was  verj  perceptible, 

naeonently  the  method  gave  results  to  with! 

Journal  ano  patent*  litrraturr. 

• 

I.—  Plant.  Apparatus,  and  Machinal? 

II.— Piwl.flaa.and  Iaitlit  

III.—  liaatr.  tatlon.  Tar  1'roducti,  4c u:vi 

IV.— Ooloartuf  Matters  and  DfWS    tl.t7 

-     «.4r ' 

TL— Drain*.   Calico    Printing,    Papsr    Htainlnn.   and 

llliwrhlnjc I,,, 

VI  I. -Amis.  Alkali.,  and  Salt* Ill", 
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Qasa,  Paite. 

XII.— Fats,  Oils,  and  Soap 1155 

XIIL— Purments  and  Paints ;    Besins,  Varnishes,  4c. ; 

India- Rubber,  4c 1157 

XIV.— Tanning,  Leather,  Gluo,  and  Size ji5;' 

XV.— Manures,  Ac 1160 

XVI.— Sugar.  Starch,  Gum,  4c iii;i 

X VII.— Brewing,  Wines,  Spirits,  4c llffl 

XVIII.— Foods:    Sanitation;  Water  Purification;  4  Dis- 
infectants    1 16:* 

XIX.— Paper.  Pasteboard,  4c 1171 

XX.— Fine  Chemicals,  Alkaloids,  Baseness,  and  Extracts  1172 

XXI.— Photography 117s 

XXII.— Explosives,  Matches,  4c 117a 

XXI1L— Analytical  Chemistry 1181 

XXIV.— Scientific  4  Technical  Motel UM 


I -PLANT,  APPARATUS.  AND  MACHINERY. 

PATENTS. 

Filtering  Presses,  Imptn.  in  and  relating  to.  J.  Metsger, 
Worms  -  on  •  the  -  Rhine,  Germany.     Eug,  Pat  17,896, 

Aug.  10,  1898. 

Iw  filtering  presses  which  are  constructed  with  a  series  of 
built-up  elements  operated  upon  by  the  end-thru-t  of  a 
screw,  an  intermediate  chamber  is  arranged  between  the 
inlet  and  nutlet  chambers,  so  that  the  liquid  to  be  filtered 
passes  tir-t  through  one  set  of  filtering  elements  into  the 
intermediate. chamber, and  then  from  this  ohambei  through 
a  second  set  of  elements. — K.  A. 

Filtering  Apparatus  [Sugar-rt  lining.  Brewing,  ,Vr.], 
Jmpts,  in.  II.  llertrainl  and  \V.  Kneeht,  both  of  Worms. 
Bog.  Pat,  25,081,  Oct  29,  1897. 
The  apparatus  comprises  a  copper  bolder  capable  of  turning 
in  bearing!  on  a  portable  framework  :  a  Bevies  of  filter- 
frames,  al-o  ol '  copper,  fixed  in  the  holder,  and  supporting 
perforated  plates  on  which  the  dry  filtering  material  is 
placed  j  a  liquid  Bupprj  pip.  furnished  with  an  inspection- 
glass;   a    second    inspection-glass,  with    j .r. awjun    gauge  and 

testing-cock,  for  the  liquid  after  it  has  passed  through  the 
filter,  and  ■  discharge-pipe  furnished  with  a  thinl  inspec- 
tion-glass anil  an  nutlet-cock. — 1{.  A. 

Miring  Gases,  Improved  Apparatus  fir  .-  1  specially  appli- 
cable in  the  Distribution  and  Regulation  0/  Mixtures  of 

(him,-  ami  Air.     M.  ( )llo,  N,  "ill\  -»ur-Seine.      Bug.    Pat 
17,259,  Aug.  H>,  1898. 

Ki  1  ins  to  a  titrating  mixing  apparatus,  particularly  in- 
tended for  niixinjr  air  and  ozone  in  any  required  propor- 
tions.   The  supply  pipes  of  the  two  gaseons  currents  are 

each  pro\  cl.  il  «  itli  8  supply  regulator,  a  meter,  ami  a  mixer, 

— 1:.  B. 

Liquefied  or  Highly  Compressed  Oases,  Impts.  in  Capsules 
or  Receivers  fir  Containing.  II.  V.  1{.  He.nl.  Broad 
Street  Wenne,  London.  Eng.  Pat.  19,087,  March  7. 
1898.     (Under  Intermit.  Convent.) 

The  capsule  is  closed  by  a  cap  or  cover,  which  acts  as  a 
valve,  the  flange  of  the  cap  having  its  burr  left  on,  or  being 

otherwise  aarrated,  to  permit  the  entrance  of  the  gar,  8sc. 

pas)  it-  edges.     A   packing  ring  surrounds  the  cap.  and  a 

is  formed  or  provided  within  the  capsule,  to  support 

ilic  Dap  during  the  filling  operation.      Between   the  seat  and 

the  tnnieii-over  edge  of  the  capsule  is  a  space  large  enough 
to  p.  1  in  1 1  1.1  .1  slight  motion  of  tin- cap  and  packing  ring, 
which,  when  the  filling  operation  is  completed,  are  forced 

h\  the  internal  pressure  against  the  said  edge  of  the  capsule, 
to  effecting  a  tight  closure.     The  top  of  the  cap  is  thinned, 

10   that    it.  and    nol    the  cup.  «ill  burst  in   case  of  •  ICi  • 

re.     1:   a  . 

Kilns  fir    Burning    Earthenware,   Fireclay  Goods,  am! 

the   like,  /'"/•/-.  in.      1;.;  C.    Btaley,  Burton-on  ir.nt. 
.  .lull  87,  1  398, 

liu  kiln  i*  provided  with  one  or  more  burners  at  each  end, 
from  which  run   diagonal    flues,  beneath   the   floor,  to  the 
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opposite  ends  and  sides.  These  under-flues  communicate 
with  a  space  formed  by  double  walls  around  and  over  the 
kiln,  the  outlet  being  at  the  top.  An  entrance  to  the  kiln 
is  left  for  introducing  the  goods,  which  is  bricked  up  before 
the  kiln  is  fired.— H.  H.  B.  S. 

Drying  Materials  and  Impregnating  the  same  with  Liquids, 
Impts.  in  Apparatus  for.  C.  Huber,  Vienna.  Eng.  Pat. 
28,363,  Dec.  1,  1897. 
The  apparatus  consists  of  a  closed  casing,  heated  by  steam 
or  other  heating-fluid  coils,  and  provided  with  means  for 
exhausting  the  air  therefrom  and  for  introducing  the 
impregnating  liquid.  It  contains  one  or  more  trays, 
mounted  on  vertical  pivots  fixed  to  the  casing,  for  contain- 
ing the  material  to  be  dried  or  impregnated.  The  trays 
can  be  turned  outwards  on  their  pivots,  for  charging  and 
discharging  purposes.  Within  each  tray  is  mounted  a  pan 
into  which  the  material  is  put,  the  pan  being  mounted  upon 
a  central  pivot  so  that  it  can  be  turned  round  thereon,  for 
gaining  ready  access  to  its  contents.  The  casing  is  closed 
by  a  hinged  door.  The  heating  coils  are  arranged  in  a 
horizontal  plane  both  above  and  below  the  trays. —  II.  S. 

A  High  Temperature  Furnace  or  Destructor  for  the 
Purpose  of  Burning  House  and  Town  Refuse,  and  other 
Combustible  Substances.  W.  Saint,  Higher  Broughtou. 
Eng.  Pat.  2C.46G,  Nov.  13,  1897. 

In  these  destructors,  the  furnaces  are  constructed  in  groups, 
set  back  to  hack,  side  by  side,  or  otherwise,  all  com- 
municating with  a  common  distributing  flue  at  the  rear  end, 
and  with  a  further  flue  at  the  forward  end,  under  the  control 
of  dampers  or  valves.  The  valves  are  so  manipulated  during 
working,  that  the  unconsumed  gases  or  the  like  of  any  one 
furnace  may  he  passed,  by  means  of  the  common  distributing 
flue,  through  any  one  of  the  other  furnaces,  and  from  the 
latter  into  the  flue  at  the  front  end  of  the  furnace,  and 
thence  into  the  chimney.  Air  and  steam  may  be  forced 
into  the  furnaces  as  usual.  In  the  drawings,  two  forms  of 
destructor  are  shown,  one  consisting  of  six  furnaces  or  cells 
6et  back  to  back,  the  other  of  a  number  set  side  by  side. 

— R.  S. 

Hamper  or  Receptacle  for  Bottles  containing  Acids, 
Essences,  and  the  like;  New  or  Improved.  Mrs.  C. 
Delecroix,  Forges  d'Uzemain,  Vosges,  France.  Eng. 
Tat.  25,793,  Nov.  6,  1897. 

The  body  of  the  basket  is  made  of  reticulated  sheet  metal, 
the  meshes  of  which  are  progressively  enlarged  in  rows 
from  the  bottom  upwards  to  obtain  the  desired  shape,  and 
is  hooked  to  metal  rings  at  the  top  and  bottom.  The 
bottom  is  formed  of  metal  rods  connected  by  clips  at  their 
centres,  and  having  their  outer  ends  hooked  at  equal 
intervals  on  the  bottom  ring.  Two  tubes  are  threaded  on 
the  top  ring  to  serve  as  handles.  The  basket  rests  on  a 
circle  or  ring  of  flat  iron,  which  is  connected  by  clips  or  ties 
to  the  bottom  ring. — R.  A. 

Supplying  Fluids  at  Predetermined  Times  and  for  Pre- 
determined Periods  to  Vats  or  Receptacles  for  Chemical 
Processes,  or  for  Analogous  Purposes;  Impts.  in  Ap- 
paratus for.  H.  N.  Prentice,  Stowmarket,  Suffolk.  Eng. 
Pat.  24,603,  Oct.  23,  1897. 

The  controlling  valves,  through  which  the  fluids  are  sup- 
plied, are  operated  electrically  by  a  solenoid  arrangement,  a 
timepiece  being  employed  for  making  the  contacts  necessary 
to  complete  the  electric  circuits  through  the  solenoid  coils 
at  the  requisite  times.  The  primary  circuit  completed  by 
the  timepiece  actuates  a  relay,  which  switches  in  a  stronger 
current  for  operating  the  valves.  The  relay  circuit  also 
includes  a  dash-pot  or  dash-pots  adapted  to  break  the 
primary  circuit,  and  to  regulate  the  time  during  which  the 
valves  shall  remain  open. — R.  A. 

II.-FUEL,  GAS,  AND  LIGHT. 

Acetylene  :  Dangers  of  Explosion  of.     P.  Wolff.     Zeits.  f. 
angew.  Chem.  1898,  919—925. 

Acetylene  explosions  can  be  divided  into  two  classes — 
those  which   are  the  result  of  carelessness  and    unskilful 


handling,  and  those  due  to  the  peculiar  chemical  and 
physical  properties  of  acetylene.  According  to  Berthelot's 
investigations,  acetylene  is  not  explosive  under  atmospheric 
pressure.  It  becomes  so  under  a  pressure  of  2  atmospheres  ; 
and  under  38  atmospheres,  at  which  it  can  be  liquefied  at 
0°  C,  it  exerts  a  pressure  on  explosion  of  5,500  atmospheres, 
i.e.,  nearly  as  great  as  gun-cotton.  Danger  lies  in  the  local 
heating  due  to  the  decomposition  of  the  calcium  carbide. 
The  temperature  of  decomposition  of  pure  acetylene  is 
780°  C,  whilst  mixed  with  air  it  is  480"  C.  Theoretically 
the  temperature  of  the  decomposition  of  calcium  carbide 
is  1,100°  (.'.,  but  practically  this  is  never  reached,  owing  to 
conduction  through  the  walls  of  the  generating  vessel. 

— T.  A.  L. 
Acetylene,  Purification  of.     P.Wolff.     J.  fiir  Gasbeleucht. 
1898,41,  [42],  683—684. 

The  mean  composition  of  the  gas  from  a  large  number  of 
samples  of  American  and  Swiss  carbide  was  : — 


American. 


Swiss. 


Acetylene 

Pfaosphnretted  hydrogen  . . 
Sulphuretted  hydrogen  .... 
Ammonia 


Less  sulphuretted  hydrogen  than  formerly,  and  no  silici- 
uretted  hydrogen,  are  found  in  the  gas  from  recent 
samples  of  carbide.  The  amount  of  sulphuretted  hydrogen 
is  less  when  water  is  in  excess  in  the  generator.  Careful 
selection  of  the  raw  materials  may  reduce  the  ammonia  and 
phosphuretted  hydrogen  in  the  gas  to  a  few  hundredths  of 
1  per  cent.,  but  even  such  small  quantities  of  frh«se  im- 
purities are  highly  objectionable.  Frank's  process  of 
purification  of  acetylene  gas  gives  good  results.  He  uses 
acid  solutions  of  metallic  salts,  of  which  cupric  chloride  in 
hydrochloric  acid  is  the  most  suitable.  A  portion  of  the 
acetylene  is  converted  into  aldehyde.  Wolff  favours  the 
use  of  hypochlorites,  e.g.,  bleaching  powder.  He  adds  to  it 
a  certain  proportion  of  a  chromate.  The  free  chlorine  is 
thus  taken  up,  and  the  acetylene  is  not  attacked. 

A.  Frank  subsequently  defended  his  process,  and  said 
that  the  acid  solution  could  be  contained  in  enamelled 
vessels  of  any  capacity,  and  that  the  amount  of  aldehyde 
formed  was  very  small.  He  stated  that  1  litre  of  his  solu- 
tion purified  14  cb.  ni.  of  gas,  and  that  it  could  then 
he  regenerated  by  boiling  and  aeration. — J.  A.  B. 

The  Radiation  of  Incandescence  Mantles.  H.  Le  Chatelier 
and  O.  Boudouard.  Comptes  Rend.  126,  [26],  1861  — 
1864. 
The  luminosity  of  incandescence  mantles  may  be  explained 
by  means  of  the  ordinary  laws  of  radiation.  The  "  lumin- 
escence "  theory,  which  presupposes  that  the  emissive  power 
(i.e.,  emissive  energy,  not  light-emissive  power)  of  such 
bodies  is  for  certain  rays  greater  than  unity,  is  based  on 
an  observation  that  ZnO  has  a  greater  emissive  power  than 
Pt ;  hut  as  the  emissive  power  of  the  latter  is  only  0' 25, the 
theory  is  not  supported  by  this  fact.  The  authors  studied 
the  radiation  of  the  Auer  mantle  by  applying  a  paste  of  the 
same  composition  to  the  surface  of  a  thermo-electric  couple 
and  determining  the  relative  intensities  of  radiation  from 
the  surface  and  from  the  background  of  the  platinum  which 
appeared  through  the  fissures.  They  found  that  at  all  tem- 
peratures and  for  any  ray,  the  emissive  power  is  less  than 
unity ;  the  case  is  therefore  simply  one  of  a  body,  the 
emissive  power  of  which  differs  from  one  simple  ray  to 
another  and  varies  unequally  with  the  temperature — which 
is  the  case  with  all  coloured  bodies,  without  exception.  The 
emissive  power  is  not  abnormally  high :  it  is  lower  than  that 
of  many  bodies  (Fe304,  Uo03,  &c.)  the  illuminating  power 
of  which  is,  on  the  contrary,  very  small.  The  luminosity 
should  rather  vary  inversely  as  the  emissive  power :  bodies 
of  low  emissive  power  must  attain  a  higher  temperature 
before  they  can  diffuse  by  radiation  the  energy  which  they 
receive  by  contact  with  the  hot  gases  ;  and,  as  is  known, 
the  higher  the  temperature  is,  the  greater  is  the  relative 
proportion  of  luminous  rays,  with  colourless  bodies  at  least. 
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.  obtained  by  placing  in  a  certain 
.    ill.-  junction  of  a  thermo-couple 
mm.  diameter 
le    corresp 
from  melting    Pi  being   taken   a.   the   nuitj    of 
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That  l'i.  the  emissive  powi  r  ..I  which  is  one-quarter  that 

le  of  in. ii. gives  ten  times  as  much  light. 
Hunte's  theory  of  the  catalytic  action  of  the  ceria  upon 

the  i ibustiblc  gases  is  erroneous.     The  authors  find  that 

the  luminosity  is  iln-  ram  the  mantle  be  heated  in 

the  burning  gases  or  in  the  hoi,  fully  bui  nl  gases  produced; 

nnil  where  combustion  has  been  completed,  contact  action 

cannot  come  into  play.     Moreover,  the  temperature  of  the 

i  nol  over8,000   Cat  required  by  Hunte.  hut  is 

sensibly  the  same  as  thai  ..fih.-curl.iin  particles  in  ordinary 

gas  flame*  (ebonl  1,650  C.),  the  sutfaors'  results  varying, 

rding  to  the  ray  employed,  from  1,590   to  1,710   C. 

minora  conclude  that  the  substance  of  the  mnntlc 

tes  al  its  working  temperature  an  unequal  emissive 
power  for  the)  different  kin.i~  of  rayi)  it  is  therefore  to  be 

ed  as  at  that  temperattu  dbody.    ha  useful 

iocandeseenot  results  from  the  fact  that  its  very  high 
emissivity,  near  t..  unity, for  blue,  green,  ami  yellow  rays  is 
less  foi  the  red,  and  doubtless  still  feebler  f<>r  the  ultra-red. 
Hi.  proportion  of  energy  radiated  ss  visible  rays  is  oonse- 
quentlj  rerj  high;  nevertheless,  the  absolute  amount  of 
energy  nediated  as  light  is  -mailer  than  thai  which  would 
bo  diffused  by  a  black  bod]  raised  to  the  same  temperature. 
Hut  a  black  body  heated  under  the  same  conditions  and 
mill  if  .  of  radiating   surface  would  attain  only  a 

much  lowei  temperature  and  would  also  have  only  a  very 

low  illuminating  power.— II.  II. 

.  Damp  and   Coal  Dual,  Ignition  of,  by  Electricity. 

II ...ill  In.  in.     Blektroteoh.  Zeus  1898,3. 

liiii.  made   t.i    early  experimenters    In    this 

■object,  including  Wflllner  and  Lehmann,  whose  results  in 

[  that  with   heated  metal   i  lectrodes, th. 
was  n...  ignited  with  a -park  produced  by  a  current  of   (ess 
thai  ps,  thai  with  high-tension  currents  a  spark 

■7  in    in  length  irj — with  the  use  of  con- 

densers this  length  was  diminished  to  0*0983  In.  and  also 
of  glowing  wire  upon  the  explosive  mixture 
upon  the  thickness  of  the  wire  The  authors 
have  experimented  with  n  mine  gas,  in  the  Bochum  district 
..f  Westphalia,  and  ■  JOO-voll  current,  With  the  glow 
lump  in   n  wooden,   chamber,  the  gas  mixture  always  ex- 

-     !    ami    the 

hiam.-iit  exposed.     \\  hi  n  the  glass  was  broken   in   the 
•  times  Ignited,  bul  nol  always.     With 
the  -ir.-  lamps  nmi  will,  sparks  from  machines,  the  tou- 
ts that   all   visible  naked   -pari. 
•lam  -  u   lamps,  pi 

>i'l  '"■  i  ihi  thai  the  filament  gets  broken  if 

th.-  lamp  .  W. 

ipsa  in  fttuminal  11   Lubberger. 

•'  ■;  | 

i.m/rr  X>.  '  i  HO, 

PA  1 1-  N 

■     th.     II  l,     .     I. 

and   ihr  likr.    faspts.    in    and   re/«  i,     Helps, 

Mm-  klej      Rng.  I'm 
II.  Mocks  are  use!  to  conduct 

any  psrt  of   the  generator  to  d    in    a    mixing 


chamber  above,  and  also  for  distributing  the  gases  from  the 
latter.  When  two  or  more  tier-  of  retorts  are  arranged  in 
one  setting,  a  ceutral  dividing  wall  is  used  so  that  the  tiers 
may  be  used  independently  of  one  another. — B.  s. 

Gaseous  Product*  oj   Combustion,  for  Operating  Engines 
or  for  ofhfr  Purposes^  New  <.r  improved  Weans  for 

Generating.     K.  Hesketh,  Kltliniu,  Kent,  and  A.  Marcet, 
London.     Kng.  Pat  •-'5.s."if,)  Nov.  6,  lS'.C 

"  As  apparatus  for  generating  gaseous  products  of  combus- 
tion under  pressure,  the  said  apparatus  consisting  of.  or 
comprising,  a  closed  refractory  lined  vessel  "  (combustion 
chamber) — or  closed  vessel  containing  a  perforated  inner 
hood  of  refractory  material — "and  means  for  supplying 
separately  thereto,  and  under  pressure,  the  constituents  of 
a  combustible  mixture,  and  a  vessel  containing  water  bo 
connected  with  th.-  first-named  vessel  that  the  products  of 
combu-tinn  pass  through  the  water  before  they  issue  from 
the  vessel  for  use."  The  object  of  the  invention  is  to  reduce 
the  temperature  of  the  gases,  so  as  to  fit  them  for  use  in  an 
ordinary  engine;  the  water  may  also  be  introduced  in  the 
form  of  spray,  into  the  combustiou  chamber,  which  at  the 
same  time  is  surrounded  by  a  water-jacket. — C.  S. 

Liquid  I'm  I  Burners,  Impts.  in  Apparatus  fur  Regulating 
the  Supply  of  Combustible  Liquid  or  Vapour.to.  II.  A 
House,  jun.,  East  Cowee,  and  I!.  K.  Symon,  London. 
Eng.  Pat  ■-•r.,454.  Nov.  13,  I tsi'7. 

'I'm:  inventors  claim :  a  regulating  apparatus  consisting  of 
"an  expansible  and  collapsible  chamber  subject  to  the 
varying  pressure  of  the  steam  in  the  boiler  heated  by  the 

burner,  a  regulating  valve  operated  directly  by  the  movable 
pari  of  such  chamber,  without  the  intervention  of  pin- 
jointed  locks  or  connections,  and  n  spring  adapted  to 
counterbalance  more  or  less  of  the  pressure  in  the 
chamber  "  ;  and  "  the  use  of  a  Strainer  and  bye  pas-  valve 
in  connection  with  the  oil-  or  vapour-inlet  passage  to  the 
regulating  valve." — C.  S. 

Gat    Generators,  Tapis,  in.    A.  Orme,   Wolverhampton, 

and    1'.   J.    .lone-,    King's    Heath.       Eng.     Pat    86,970, 
Nov.  18,  1*'.'7. 
Tin  gas  gi  nerator  consists  of  two  chambers — an  upper  and 

a  lower  one.  The  fuel  is  charged  into  the  upper  chamber, 
and  gas  rich  in  hydrocarbons  is  driven  ..IT  bj  the  heat  from 
the  lower  chamber.  The  fuel  then  fall-  through  an  opening 
or  openings  from  the  top  chambes  on  to  the  top  end  ol  the 
inclined  firebars  of  the  tower  chamber,  or  on  to  the  fuel 

lying  thereon.      In   this  chamber  ii   is  burnt  with  a  limited 

supply  of  air,  whereby  producer-gas  is  obtained.     The  gas 

i-   from    the  two  chambers   communicate  with   one 

another,  so  that  the  gases  from  the  two  chamber-  mix.  ai  d 
the  cooler  heavy  hydrocarbons  from  the  upper  chamber 
are  fixed    l.y  the  greater   heat  of  th.     producer-gas  from  the 

lowi  t  chamber,  the  formation  of  pitch  in  the  tine  being  thus 
avoided  or  minimised,:    R.  s 

Lime-light  <.r  the  like,  Impts.  in  Apparatus  for  Producing. 

A.  S.  Newman,  and  Newman  and  (iuardia,  Ltd.,  London. 
Kng.  Pat  87,541,  Nov.  88,  1897. 

Tin  •■  ween  at  high  pressure  is  admitted  to  a  horizontal 
lab.- ending  in  a  nossle,  and  coal-gas  or  hydrogen  at  low 
pressure  is  admitted  through  a  safety-valve  to  the  annular 

space  between  the  above  tube  and  another  tube  surrounding 

it.  Tbegases  mix  in  a  comparatively  -mall  mixing  tube, 
having  a  trumpet  -Imped  mouth,  into  which  the  nozzle  of 
the  oxygen  tube  projects.  The  mixing  tube  is  of  nearly 
the  same  cross  section  throughout   ii-  length,  and   ha-  a 

burner  on  its  end    —  K    8. 

Producers,  Tmpts.   in   or  relating  /...     t '.    Ruiufrey, 
wii  b,     Eng,  Pat  88,867,  Deo.  1,  1897. 

I'.it.nw    the    main    feeding    hopper    is    placed     "a    second 

invcrt.-d   hopper   connected    by  a  conduit  or  conduits   with 

the  gas  space  neat   the  top  of  the  generator,  whereby  the 

lets  of  partial  combustion   en   rise  up  tin. .ugh  the 

-puce   below    the    hopper   and  enter  the  main    gas  space  of 
the  generator,  and  thus  the  -pace  below  the  hopper  becomes 
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an  active  gasifying  space,  instead  of  being  a  dead  one  or 
nearly  a  dead  one,  as  at  present."  The  invention  is 
illustrated  as  applied  to  a  Mond  cylindrical  gas  generator. 

— R.  S. 

Artificial  Fuel  and  Fire  Lighters,  Impts.  in  the  Manufac- 
ture of .  H.  Gardner,  Liverpool.  Eng.  Pat.  28,496,  Dec.  2, 
1897. 
The  fuel  is  formed  of  a  mixture  of  wood  or  peat,  or  wood 
and  peat,  with  or  without  paper,  paper  pulp,  and  vegetable 
rags,  and  finally  powdered  limestone,  saturated  with  inflam- 
mable matter  such  as  one  or  more  by-products  of  petroleum. 
The  mixture  may  be  moulded  into  various  shapes  and  sizes, 
but  is  particularly  suitable  for  making  candles  of.-— II.  U. 

Igniting-pills  for  Illuminating  Gas,  Impts.  in  the  Manu- 
facture of.  E.  Jurgens,  Hamburg ;  J.  F.  C.  Jurgeus, 
Altona,  Germany  ;  and  The  Automatic  Universal  Gas- 
lighter,  Limited,  London.    Eng.  Pat.  29,828,  Dec.  16,  1897. 

Infusorial  earth,  alone,  or  with  a  small  proportion  of 
magnesium  carbonate  or  kaolin,  and  a  binding  agent,  is 
kneaded  with  water  and  made  into  small  pills,  which  arc  air- 
dried,  heated  to  redness,  and,  on  cooling,  are  impregnated 
with  platinic  chloride  solution  until  they  have  taken  up,  for 
each  50  parts  of  infusorial  earth,  "  5U  parts  by  weight  of 
pure  platinum."  The  pills  are  then  again  dried,  and  heated 
in  a  current  of  dry  hydrogen  or  water-gas.  Platinum  black 
is  thus  formed  throughout  the  structure  of  the  pills. — ¥..  S. 

Liquid  Fuel,  An  Improved  Method  of  and  Apparatus  for 
Burning.  II.  II.  Lake,  London.  From  P.  E.  Thurow, 
Hamburg.     Eng.  Pat.  30,103,  Dec.  20,  1897, 

To  obviate  the  disadvantages  attendant  on  the  use  of  steam 
or  compressed  air  for  atomising  the  liquid  fuel,  the  inventor 
proposes  to  employ  gasified  oils,  and  has  constructed  a  triple 
concentric  tube  burner,  the  central  tube  of  which — through 
which  the  air  requisite  for  combustion  is  admitted — pro- 
jects beyond  the  other  two  (which  supply  the  fuel  and  gas 
respectively),  and,  being  shaped  like  a  trumpet,  overlaps  the 
mouths  of  same.  The  relative  rate  of  feed  of  the  liquid  fuel 
and  atomising  gas  is  regulated  by  screwing  the  three  tubes 
or  nozzles  more  or  less  into  one  another,  thus  altering  the 
relative  sectional  area  of  their  apertures.  The  gasified  oil, 
employed  for  atomising,  also  itself  acts  as  fuel. — C.  S. 

Gaseous  Combustion    Products,  and  Utilising   the  same   in 
Furnaces  ami  the  like  ;   Implored  Method  of  and  Appa- 
ratus for  Treating.  F.  Thiele  and  A.  Rottger.  Gldssingen, 
Westphalia.     Eng.  Pat.  11,267,  May  17,  1898. 
In  a   system  of  steam-boiler  firing  with   artificial  draught, 
there  is  first  a  preliminary  distillation,  and  the  gases  obtained 
are  drawn  by  a   fan   through   a  coil  of  pipes   in  a   water 
reservoir,  whereby  the  tar  is   deposited,  and   collects   in  a 
receiver,  while   the  purified  gases  are  forced  on  to  a  gas- 
holder, from  which  they  are  passed  back  to  heat  the  boiler. 
Fresh  air  may  be  admitted  to  the  purified  gases,  as  desired. 

— K.  S. 

Pipe  Conduits,  Gas  Reservoirs,  and  the  like  ;  Process  for 
Impregnating     the    Packing    Material     employed     for 
the  Stopping  of  Joints  in.     K.  E.  Rosenthal  and  J.  Bill- 
wilier,   both    of   Berlin,    Germany.      Eng.    Pat.    16,042, 
July  22,  1898. 
The  packing  materials  are  impregnated  with  bodies  of  the 
kind  which  enter   into   combination    with   the   component 
parts  contained  in  the  gases,  or  other  specially  introduced 
gases,  or   substances,    so   that,   by   chemical  reaction,   an 
increase  in  volume  occurs,  and  thereby  a  gas-tight  closing 
is  produced.     For  packing  material,  which  is  impregnated 
with   tar,    a   metallic   salt,   such  as   ferric  chloride,  is  em- 
ploved,  the  reactions   with  the  sulphuretted  hydrogen  and 
ammonia    contained   in    illuminating   gas   resulting   in  the 
formation  of  sulphide  of  iron  and  ammonium  chloride. 

— R.  A. 

Hydrogen,  Impts.  in  Apparatus  for  Producing  and 
Carburetting.  J.  Fielding,  Upton  St.  Leonards, 
Gloucester.     Eng.  Pat.  17,516,  Aug.  13, 1898. 

The  appliance  consists  of  a  generator — single  or  in  dupli- 
cate— containing  a  perforated  false  bottom  of  invulnerable 


material,  for  supporting  the  charge  of  zinc,  iron,  &c,  fed 
through  a  tapering  tubular  compartment.  The  gas  produced 
therein  is  led  through  pipes  into  a  carburetting  vessel, 
whence  it  passes  to  the  service  pipe,  the  heat  evolved  bj 
the  reaction  in  the  generator  facilitating  the  operation  of 
carburetting.  When  the  gas  pressure  in  the  generator 
exceeds  a  limit  determined  by  the  aperture  of  the  discharge 
pipe,  the  acid  used  is  thereby  forced  into  a  side  pipe,  and 
thus  removed  from  contact  with  the  generating  metal,  so 
that  the  evolution  of  gas  ceases  until  the  pressure  is  reduced 
again. — C.  S. 

Acetylene  and  other  Rich  Gases,  Impts.  in  Methods  of  and 
Apparatus  for  Burning.  A.  C.  Frasc,  Brooklyn,  U.S.A. 
Eng.  Pat.  27,016,  Nov.  18,  1897.  (Under  Internat. 
Convent.,  April  19,  1897.) 

The  complete  specification  of  six  pages,  accompanied  by 
19  diagrams  and  including  15  claims,  describes  in  great 
detail  a  system  of  lighting  by  means  of  impinging  jets  of 
acetylene  anil  air.  The  fifteenth  claim  is  :  "  The  described 
system  of  burning  acetylene,  comprising  a  series  of  burners 
having  two  ducts  for  gas  and  air,  and  converging  jet  orifices 
therefrom,  a  source  of  gas  under  piessure,  gas-  and  air- 
supply  pipes  leading  from  said  sources  respectively  aud 
branching  to  the  respective  burners,  and  means  for 
governing  the  pressures  of  gas  and  air  transmitted  through 
said  pipes  to  the  burners,  to  maintain  them  in  uniform 
ratio,  to  the  effect  specified."  The  acetylene  aud  air 
respectively  are  pumped  into  two  gasholders  over  water, 
various  safety  devices  being  described  ;  under  the  desired 
pressure  they  pass  through  governors,  and  are  then  led 
throughout  the  building  by  a  parallel  system  of  pipes.  By 
means  of  a  fixture  described,  they  then  enter  a  tube,  which 
is  divided  into  two  collateral  compartments,  and  pass  through 
a  special  cock  to  the  burner.  In  one  form  of  burner  one 
jet  of  gas  aud  one  of  air,  issuing  from  a  fish-tail  burner, 
impinge  on  each  other  at  such  an  angle  as  to  spread  the 
flame  out  in  a  thin  film.  Various  other  forms  are  also 
described. — H.  B. 

Acetylene  Gas,  Impts.  in  Automatic  Apparatus  for  the 
Production  of.  A.  Wartenweiler,  Eugwang,  and  R. 
Spengler,  Hash,  Switzerland.     Eng.  Pat.  23,547,  Oct.  13, 

1897. 

A  cord  attached  to  the  "oell  of  a  gasholder  actuates  a 
lever  cock  on  a  pipe  which  supplies  water  to  generators 
containing  calcium  carbide.  The  generators  are  divided 
into  chambers,  into  which  the  water  flows  in  turn,  aud 
branch  pipes  and  cocks  regulate  the  supply  to  each  gene- 
rator. The  gas  passes  from  the  generators  through  a 
water-seal  to  the  gasholder,  by  the  movements  of  which 
the  supply  of  water  is  controlled  through  the  cord  and 
lever  tap. — J.  A.  B. 

Acetylene  or  other  Gases,  Impts.  in  Apparatuses  for  the 
Production  and  Use  of.  P.  Guadaguini,  London.  Eug. 
Pat.  23,977,  Oct.  18,  1897. 
A  carbide  receiver,  comprising  a  number  of  tubes,  in 
each  of  which  carbide  or  a  carbide  cartridge  is  placed,  is 
fed  with  water  through  its  base.  The  gas  generated  in  the 
first  tube  passes  through  the  other  tubes  in  series,  while  the 
water,  as  soon  as  the  first  tube  is  exhausted,  flows  from  it 
into  one  of  the  channels  intervening  between  the  tubes,  and 
thence  to  the  base  of  the  second  tube ;  and  in  similar 
manner  throughout  the  series.  AVhen  two  carbide  receivers 
are  employed,  the  water  flows  over  from  the  first  exhausted 
receiver  into  a  ball,  the  weight  of  which  is  thereby  increased 
sufficiently  to  move-a  counterweighted  lever  to  which  it  is 
attached,  and  thereby  open  a  water-way  to  the  second 
receiver.  For  portable  apparatus  a  tubular  water-reservoir 
is  provided  to  obviate  excessive  splashing.  A  gas-collecting 
chamber,  which  may  be  of  the  bell  gasholder  pattern, 
receives  the  gas  from  the  carbide  vessels. — J.  A.  B. 

Acetylene   Gas,   Impts.  in  Apparatus  for  the  Production 

of.     L.  de  Ravel,  Marseille,  France.     Eng.   Pat.  25,002, 

Oct.  28,  1897. 

The  bell  of  a  gasholder,  by  its  rise,  raises  a  lever,  which, 

when  the  bell  descends,  drives  forward,  by  rneaus  of  a  pawl, 
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vhii  h  revolves  cylinder*,  over  which  there 

.1  hopper  leu  carbide  Ml  into  a  box 

--  band,  and    the  box   is  agitated   bj  the 

-    and  distribute!   the  carbide 

hand,  which  convey*  it  to  a  chamber,  in 

.ti.,Mi  ..f  which  '  water,  into  which   the 

nveyed  to  rhegaaholder. 

wal  of  the  water  in  the  t:ink, 

■•!ot:iI  of  the  lime  produced. — J.  A   II. 

|j  p  irotw  y.V  (A*  Manufacture 
Syndioati  ,  Ltd.,  and  J 
of  Trowbridge,   Will-.     Eng.   Pat  •j:.,9.'.2,  Not.  B, 

Whir  (low-  from  the  tank  of   a  gasholder  or  other  water 

.  in  which  i-  .1  valve  actuated  by  the 

■    •  •      laabolder  bell,  t"  one  of  two  chambers 

!■  .  and   the  pa-  evolved    passes   into  the 

A   '•"•■k    determine!    into  which    chamber  the 

»         thall  flow,  bnl  in  the  event  of  one  chamher becoming 

exhausted,  a  bye-paw  permit*  tbi    water  to  flow  on  to  the 

I  chamber.-   J.  A.  1!. 

/  i  Vie  in  thi  Production 

,  Culfingworth,  Y..rks,  and  J.  W.  Bailey 

i    (  lapham,  l-.th  of  Keighley,   Vorks.     Eng.  Pat. 

17. 

-...  chamher  containing  carbide  i* supplied  with 

braogh  ■  pipe  provided  with  a  cock,  from  ■  chamber 

in  which  watsr  i*  maintained  al  a  constant   level    b\  inflow 

.  b  n  pipe  provided  with  n  cock,  from  a  lupaipa 

etwo         i  are  movedbylevera.wbicb  are  coupled 

togeth  i   so  thai  Ibay   net   in  onison,  and  the  levers  are 

i  bj  ilie  movements  of  the  hell  of  a  gasholder.    The 

i  -  fi"in  the  generating  chamber,  through 

chamber,  in  which  the  water  stands  at  a 

constant  level,  and  thence  to  the  gasholder,     The    water 

i-   i-  tlni-  tirst  employed 
ashing  pi*  previooaly  generated. — J.  A.  11. 

itort,  /nipt*,  in.    .1.  htremer,  Qilly, 

.  ■  .  N..\.  16,  I 

A  inn  irbide  i»  supported  bi  a  frame  rising 

from  i  the  tank  within  a  gasholder.     A  vertical 

bar  attached  to  the  bell  nf  the  gas- 

holder,  iHdi «  through,  il  the  base  of 

the  hopper   when   the  bell   rises  above  a  given  height,  and 

•  >ps  the  fall  of  the  carbide  into  the  water  in  the  tank. 

In  the  crown   of  tbe  bell  i-  an   air-lock  device,  by  which 

'         l   into  the  hopper  while  the  appal 

i  ngi   attached   t,i  the   crown  of  the  bell 
■•  th    discharge  nf  the  carbide  through  the  orifice  oi 
i   A  1;. 

/'»/./..    in    Apparatui   j~,T    Generating. 
•'  Pat.    27,288, 

i  i  oder  Internet  Convent) 

unprisca  two  chambers,  in  the  lower  of 

mi. I   in   th.-   tipper  a   shoot  fur  carbide 
iniil,   the  base  nf    which 

il..    e. ill. i, I.    t..  escape    on 

I  I      ..f   which   i« 

a   pawl   in. I   ratehi  i   devii  e  wl 
Qd*      il... 

i   led    with   two 

i 

:.  M-1,1,     the 

I 

-    il..  distributing 

.i     \ 

I    . 

'.. 

1 

:      |  of  tl 

one  .ml  of 
tbe  otbei    o  a  weight 


The  cold  passes  round  a  loose  pulley,  which  carries  ■  pawl, 
which  engage-  with  a  ratchet  wheel  on  the  >-hat't  of  the 
■  li  am  over  which  the  endless  baud  passes. — J.  A.  li. 

Acetylene  Oat,  tmptt.  in  Apparatus  I'm-  the  Generation  o/! 

11.    Grubb,    Bathmines,    Ireland.  '    Eng.    Pat    28.2G4, 

N..V.  30,  1897. 
\.  floated  tank  supplies  water  to  a  closed  chamber  by  a 
pipe  reaching  nearly  to  the  bottom  of  the  latter.  Water 
flows  from  this  chamber  to  a  generator  containing  carbide, 
from  which  the  evolved  gas  passes  into  the  np|ier  purt  of 
the  chamber  and  forces  back  water  into  the  elevated  tank 
until  it-  level  i-.  below  that  of  the  inlet  to  the  generator. 
The  supply  of  water  to  the  hitler  is  thus  stopped  until  gas 
has  been  removed  from  the  chamber  for  consumption. 
Valves  an-  provided  on  the  gas  outlet,  water  inlet,  and 

waste  pipe,  and  an  arrangement  i-  described  by  which  the-e 
valves  are  automatically  operated  when  the  lid  of  the 
generator  is  removed  and  replaced. — J.  A.  1$. 

Illuminating  Gas  (Acetylene),  ImpU.  in  Apparatus  for 
Making.  11.  Bryant,  Aransos Pass, Texas,  I'.s.A.  Eng. 
Pat  28,824,  Her'  6,  1897. 

Waxes   i-   -applied    to  carbide    in  a    generating  vsjaaal 

throngb  a  pipe,  in  which  is  a  valve  which  is  closed  by  the 
ri-e  of  the  bell  of  a  gasholder.  The  gas  generated  passes 
direct  lo  the  burners,  but  any  surplus  quantity  goes  into 
tbe  gasholder  until  the  water  BUpply  is  cut  off  by  the  rise 
of  the  bell,  "hereupon  the  pas  pipe  leading  from  the 
generator  to  the  gasholder  and  to  the  burners  is  also 
closed.    Gas  subsequently  generated  passes  inii,  a  vessel 

capable  of  storing  it  at  high  pressure  until  it  is  required 
for  use.  The  pas  is  consequently  supplied  lo  the  burners 
at  a  fairly  uniform  pressure. — J.  A.  11. 

Acetylene,  Intpte.  in  Apparatus  for  tin  Production  of.  E. 
\.  Provost,  O.  Bans,  and  A.  Cerkel,  all  of  Paris.  Eng. 
Tat.  88,801,  Dee.  8,  1897. 

(,i.  ii  m  carbide  is  placed  in  a  tabular  vessel,  in  the  top  of 

which  are  holes  for  the  exit  of  pas  to  the  burners,  and 
through  the  bottom   of  which    pal  ill ary  tube  con- 

taining B  strip  of  blotting  paper,  up  which  water  passes  by 
capillarity  to  the  carbide.  The  invention  relates  to  portable 
apparatus. — J.  A.  Bi 

Acetylene  Gat,  Tmptt.  in  Apparatui  for  the  Production 
ami  Storage  "/'.  .1.  Mct'on.  hv,  lilnsgow.  Eng.  Pat. 
30,585,  Dec  88,  1897. 

Tin     supply  of  waier   lo  carbide,  which    is    contained   In   a 

generator  below  the  gasholder  tank,  is  em  otr,  when  the  bell 
-,  b]  th.  action  of  a  spring  or  catches  on  die  lever  of  a 
lap  mi  I  he  -upply  pipe.  Thi-  levi  r  i«  connected  with  a  rod 
which  passe*  op  a  central  tubular  opening  In  the  bell  of  the 
gasholder,  so  that  tbe  tap  is  opened  through  a  cross-bar, 
which  spans  ili,  opening, striking  the  head  of  the  rod  when 
the  bell  descends. — I.  A.  li. 

Acetylene  Oat  Generator.  3.  S.  Ferguson,  Minneapolis, 
i    8.A.     Bug.  Pat  8863,  Feb.  4,  1898.     (Under  Internet. 

t  nineiit.) 

i  vuiiniK  is  containi  .1  in  boxes  arranged  along  two  sides  of 
a  chamber,  in  ihc  lower  pan  of  Which  i-  water.  The  boxes 
•  ipported  by  catches,  which  are  released  m  turn  by  cam* 
mounted  on  a  shaft,  whioh  is  rotated  by  a  rod  attached  to  th* 
beU  of  tbe  gasholder  into  which  the  gas,  formed  when  the 
carbide  is  precipitated  into  the  water,  passes.  The  mil  comes 
in  contact  with  a  tooth  of  ■  ratebel  wheel  on  the  end  of  the 

>h:ift  when  the  bell    de-.cii.l-    owing  to    the    consumption  of 

the  pas  stored  Iii  the  holder,  and  thereby  rotate*  the  shaft 
to  such  an  extent  that  one  box  i*  u  li  tune  the  1><11 

ids  -  .1    \.  li. 

I.  m  Apparatus  for  the    Production  nf. 

II    II.   Lake.  London,     Prom  .1   Qrand,  Lyons,  I 
I  r  7.  1898. 

r.iiiiiiu  i-  discharged  from  a  conical  hopper  into  a  n 
voir  oi  water  through  a  valve,  which  >-  opened  to  admit  the 
pnssap.  of  carbide  bj  mechanism  operated  hj  the  descent  of 


Deo.  si,  1898.]        THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


1133 


the  collecting  gasholder,  and  is  closed  by  its  own  weight. 
The  gasholder  bell  floats  in  an  annular  water  seal,  and  the 
space  enclosed  by  the  inner  tube  of  the  seal  is  packed  with 
purifying  material,  through  which  the  gas  passes  on  its  way 
to  the  bell  and  thence  to  the  burner. — J.  A.  B. 

Acetylene.  (Jus,  Impts.  in  Apparatus  for  Generating  and 
Storing.  J.  Stott,  Oldham,  Laues.  Kng.  Pat.  8439, 
April  9,  189S. 

Water  flows  from  an  overhead  tank,  through  a  filter,  to  the 
base  of  a  generator  in  which  carbide  is  disposed  on  super- 
posed trays,  and  the  evolved  gas  passes  through  a  tubular 
atmospheric  condenser  to  a  holder,  in  which  it  is  collected 
by  the  displacement  of  water.  Two  or  more  generators  may 
be  coupled  to  one  supply  for  use  in  turn. — J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  in  or  relating  to.  A.  J. 
Boult,  London.  From  Societa  Italiaua  Pel  Carburo  di 
Calcio  acetilene  ed  altri  gas,  Rome.  Eng.  Pat.  12,491, 
June  3,  1898. 

Carbide  is  fed  from  the  orifice  of  an  inverted  cone  into  a 
tank  of  water  by  means  of  a  disc  provided  with  helical 
blades,  which  is  rotated  by  clockwork  or  other  mechanism, 
subjeat  to  control  according  to  the  movements  of  the  gas- 
holder. A  plunger  device  for  removing  lime  from  the  tank 
without  interrupting  the  action  of  the  apparatus,  and  means 
of  supplying  fresh  water  to  the  tank,  are  described, 

—.1.  A.  B. 

Acetylene  Gas,  Impts.  in  or  connected  with  Generators  for. 
K.  E.  Rosenthal,  Berlin.     Eng.  Pat.  14,049,  June  24, 1898. 

A  number  of  tubes  extend  from  a  horizontal  partition  iD  a 
dosed  vessel  into  water  contained  in  the  lower  part  of  the 
vessel.  Each  tube  is  furnished  with  a  slide,  above  which 
carbide  is  stored.  The  slides  are  removed  in  turn,  and  the 
carbide  allowed  to  fall  into  the  water,  by  means  of  a  screw 
which  is  rotated  when  the  gasholder  sinks.  On  the  shelf  is 
stored  sutficient  carbide  for  second  charges  of  the  tubes,  and 
the  recharging  from  this  store  is  effected  by  a  plate  operated 
from  without. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  or  relating  to  Apparatus  for  Pro- 
during.  V.  Gehlert,  Basle,  Switzerland.  Eng.  Pat. 
17,079,  Aug.  S,  1898. 
Above  the  water  in  a  tank  (which  is  provided  with  a  cover 
which,  by  screws,  forms  an  air-tight  joint  with  the  tank) 
there  is  suspended  a  basket  of  carbide  from  spring-clips 
held  by  a  screw  passing  through  the  cover.  On  turning  the 
screw,  the  clips  release  the  basket  and  allow  the  carbide  to 
fail  ii.to  the  water,  and  the  gas  evolved  passes  to  a  gasholder. 
The  residue  is  flushed  out  from  the  generator  before  the 
cover  is  i".-inoved  for  recharging. — J.  A.  B. 

Acetylene  Gas  Generators,  Impts.  in.    T.  Manger,  Bamberg, 
Bavaria.     Eng.  Pat.  17,449,  Aug.  13,  1898. 

A  pipe,  pivoted  on  a  cock  on  a  water-supply  pipe,  is 
weighted  at  one  end,  and  at  the  other  end  opens  above  a 
funnel,  which  leads  to  generators  containing  carbide.     When 

»the  free  end  of  the  pipe  is  raised,  the  cock  is  closed,  and  no 
water  passes.  A  lever  attached  to  the  bell  of  the  gasholder 
depresses  the  free  end  of  the  pipe  when  the  bell  sinks,  and 
opens  the  cock,  so  that  water  flows  to  the  generators.  A 
chain  attached  to  the  weighted  end  of  the  lever  and  the 
handle  of  a  cock  on  the  pipe  which  conveys  the  water  from 
the  funnel  to  the  generators,  transfers  the  supply  to  a  second 
generator  when  the  first  is  exhausted. — J.  A.  B. 

Aceti/lcne  Gas   Generators,  Impts.  in.     C.  R.  and  E.  W. 

Gi'llett,    both    of   Chicago,   U..S.A.      Eng.   I'at.    17,612, 

Aug.  16,  1898. 
A  closed  water  tank  supplies  water  to  a  tray  of  carbide  in 
a  chamber,  one  side  of  which  is  hinged  for  recharging  the 
tray,  by  means  of  a  pipe  with  check  valve,  percolator,  wad, 
and  drip-curtain.  The  gas  passes  through  a  pressure- 
reducing  valve  to  the  burners,  but  an  arm  of  the  exit  pipe 
leads  bv  a  second  reducing  valve  and  a  non-return  valve  to 
the  upper  part  of  the  water  chamber,  and  thus  causes  a 
constant  pressure  of  gas  to  be  exerted  on  the  water  therein. 


Whenever  this  pressure  exceeds  that  of  the  gas  in  the 
carbide  chamber,  water  passes  to  the  latter,  and  generates 
gas,  until  the  pressure  exceeds  that  on  the  water  in  the 
tank,  whereupon  the  flow  of  water  is  arrested. — J.  A.  B. 

Acetylene  Gas  Apparatus,  Impts.  in.  K.  G.  flustafsson, 
Stockholm.  Eng.  Pat.  18,063,  Aug.  22,  1898. 
Carbide  is  fed  through  a  shoot  into  a  vessel  containing 
water  covered  by  a  layer  of  oil,  and  falls  down  an  inclined 
plane  to  the  bottom  of  a  flue,  which  extends  up  above  the 
level  of  oil,  and  ends  in  a  chamber  having  an  exit  below  the 
level  of  the  water.  The  gas  is  generated  at  the  foot  of  the 
flue,  and  passes  up  it,  and  through  the  exit  into  the  space 
above  the  oil,  and  thence  to  the  burners.  The  foot  of  the 
flue  is  below  the  level  of  the  water. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating, 
E.  Engasser,  Colmar,  Alsace.     Eng.  Pat.  18,220,  Au°-  24, 

1898.  6 

A  generator  containing  superimposed  receptacles  for 
carbide  is  fed  with  water  through  a  pipe  provided  with  a 
cock,  which  is  automatically  actuated  bj  a  chain  attached  to 
the  bell  of  the  gasholder  which  receives  the  generated  -'as. 
A  purifier,  safety  siphon,  and  cooling  worm  are  provided. 

—J.  A.  B. 

Acetylene  Generators  or  Lamps,  Impts.  in.  J.  Bilbie  and 
H.  Drivet,  Loudon.     Eng.  Pat.  18,543,  Aug.  30,  1898. 

A  water-reservoir  is  surmounted  by  a  water-jacketed 
carbide  receptacle,  in  which  the  carbide  rests  on  a  per- 
forated disc,  to  the  lower  side  of  which,  water  ascends  by 
means  of  a  wick.  The  wick  is  withdrawn  from  contact  with 
the  disc,  and  the  action  of  the  water  on  the  carbide  stopped, 
by  screwing  the  water-reservoir  round  by  half  a  turn. 

—J.  A.  B. 

Acetylene  Gas,  Impts.  in  and  relating  to  the  Production  of. 
R.  Quatanneus-Moens,  Dixmude,  Belgium,  and  E.  Career- 
Dilger,   Bruges,  Belgium.     Eng.  Pat.    18,591,   Aug.   30. 

1898. 

A  drum,  containing  a  number  of  compartments  filled  with 
carbide,  is  rotated  by  transmission  gearing  when  the  bell  of 
the  gasholder  descends,  and  the  shutters  of  the  compart- 
ments are  mechanically  opened  in  turn,  and  the  carbide 
discharged  into  a  funnel  opening  on  to  a  distributing  cone 
above  water  in  a  reservoir.  The  cone  is  of  Greater 
diameter  than  the  mouth  of  the  funnel,  so  that  gas  rising 
vertically  does  not  give  access  to  the  drum.  The  gas  passed 
through  a  washer  to  the  gasholder,  and  thence  to  a  purifier 
containing,  in  successive  layers,  sulphate  of  iron,  wadding, 
and  calcium  chloride. — J.  A.  B. 

Acetylene  Gas,  Impts.  in  Apparatus  for  the  Production  of. 
R.  Soderquist,  Helsinborg,  Sweden.  Eng.  Pat.  18  943 
Sept.  5,  1898. 

The  bell  of  a  gasholder  floats  in  an  annular  water-channel, 
and  supports  a  perforated  carbide  receptacle  in  a  central 
cylindrical  space  within  the  holder.  The  carbide  receptacle 
is  surrounded  by  an  outer  cylindrical  vessel  perforated  at 
some  distance  from  its  base.  Water  is  supplied  from  a 
duct  provided  with  valves  to  the  exterior  of  this  vessel, 
and  flows  through  the  perforations  to  the  carbide  re- 
ceptacle. The  gas  generated  raises  the  hell  and  lifts  the 
carbide  receptacle  out  of  contact  with  the  water  which  has 
flowed  into  the  cylindrical  vessel.  Special  means  of  attach- 
ing the  carbide  receptacle  to  the  crown  of  the  gasholder,  so 
that  it  may  be  readily  removed  through  the  base  of  the 
apparatus  tor  refilling,  are  described. — J.  A.  B. 

Acetylene ;  A  ATew  or  Improved  Apparatus  for  Generating 
and  Utilising  Gas,  such  as.     J.  Boss,  Pimlieo,    Eng  Pat 
19,369,  Sept.  12,  1898. 

The  bottom  of  the  tank  of  a  gasholder  forms  the  top  of  a 
generating  chamber,  and  contains  a  ball-valve  free  to  rise  or 
fall  when  the  pressure  on  one  side  exceeds  that  on  the 
other,  and  thus  to  give  passage  to  gas  or  water,  as  the  case 
may  be.  The  bottom  of  the  generating  chamber  is  inclined 
and  forms  the  top  of  a  water-chamber  connected  at  its 
upper  part  with  the  generating  chamber  so  that  water  may 
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rhide  is  fed  into  the  generating 
hn   opening  provided  with  ■  manhole 
.'.  pip  with  ni  king  chamber 

— I.  A.  B. 

Aeelglmu  tamp*,  Impts.  <«.     V.  Schmid,  Vienna.    Eng. 
Pat  .■•  ,67( .  Nor.  IS,  1897. 

■   ,  jive   device  for  regulating  the 

■apply  ol  watei  la  I   ;  <-)  an  ippluMioe  for  dis- 

i    uniformly  over   the   carbide;  (:t)   and 

rbideri     ptacle  with  a  number  of 

compartments  diaposed  in  a  ring,  so  that*  centrally- 

•  •1  funnel  which  receive!  the  water-supply  may  be 

..■r  the  water  to  ■  fresh  supply  of  carbide, 

a-  that  in  each  successive  compartment  becomes  exhausted: 

.  gulating  valve  for  preventing  •  -   pres- 

eptacle  in  which  the  charge  is  fed 

forward  cither  by  gravity  or  by  springs,  against   a  grating 

•  which  i-  suspended  a  fell   disc  tor  distributing  the 
the   pulverulent  exhausted  residue  falling  between 

the  grating  and  the  di-c  to  the  chamber  below;  and  (7), 
constructions  and  arrangements  of  reflectors. 

—II.  B. 

/     •  Lamp*  or  Apparatus 

mi./.     it.  Hollidsy  an. I    B.  Holhday  ami 
i,  l.t.i  .  Hodderafleld.     I.ng.  Pat.  2078,  Jan. 26 

I  in   claims  ar.-  for  th nstruction,  .v-c..  of  an  acetylene 

lamp  in  which  the  water  ia  brooghl   into  regulated  contact 
Ida  Bj  tbi    nse  of  -a  oapillai  j  siphon  or 

wick.-ll.  II 

ene  Gas  Lamps,  Impts.  in  ami  relating  tn.  \Y  \. 
Moore  and  J.  Karr,  Washington,  I  S.A,  Bug.  Pat 
lo.  (IT,  Jnlj  26, 

Tin  !■>  i-  described  and  claimed  .i  lamp  patticuhuiy  adapted 

f..r  ii d  bicycles.    The  lamp  bod]  bxs  o  ivater-chamber 

in  its  uppei  portion,  the  h  ittom  of  the  chamber  having  the 

shape  of  an  inverted  cone,  which  has  at  it-  apex  a  discharge 

bj  a  needle-valve,  which  extends  through 

the  top  oi  tbi  wati  to  a  milled  head  outside  the 

portion  of  the  lamp-bod)   contains  the 

carbide  holder,  which  i-  removably  connected  with  it,  and 

n  ••  pereoutoi  "  extending  i  entrally  from  the  bottom  of  the 

•  irrouuding  the  apes 

ol  the  water-chamber,     "  The  pt  rcolator  consist*  of 

■  '"'  ■"  a  ir.    gauze  or  the   like, 

which  ia  filled  with  an  absorbent  material  or  other 

I    that    will   n. ii    readily   puck,  so  a-  to 

the  water  fed  thereto  to  the  carbide  in  a  diffused 

..miliar  space  sepal  ites  the  walls  of  the  carbide 

boldei  from  th.-  hod)  of  the  lamp,  and  a  pipe   leads  the 

•roin  this  spai  i  to  a  suitable  burner,     II.  B, 

<  I      up;   Impts.    in.       II     K.    Spence    and    Tin' 

Co.,    Ltd.,    Kirk.:. I. U 
I'm.  17,887,  Aug,  II. 

Twrw    is  r  enc  lamps,  suitable  for 

bs     n      .  |  ■ 

i  i  .tor  i-  supplied  fi the  water-cl 

i  wick  the  lower  pun  ol 
immunlcatei  with  the  ountingthi 

;  in. II.'  which 
aob  outside  the  lamp  i  i 
SO  that  I  from    oi   | 

down  ii]  I  I, .Tiuing  ., 

of  the 

'hr    lamp   be 

i 
1     II. 

/  | 

.i.  i:. 

Wigs 

.<  ti..n  or  any 

PPljol 
qualil;  to  the  bum 

i  to  the  supply  | 


as  to  increase  the  illuminating  power  to  the  required 
standard.  The  rate  ol  pass  ._•  .f  the  acetylene  is  regulated 
by  "a  micrometer  arrangement,  which  consists  of  a  screw 

valve  with  line  screw  adjustment  and  conical  seat,"  an  index 

bi  ing  fitted  to  the  device  In  -how  the  rate  of  flow. — H.  B. 

Cowhide,  The  Preservation  nf.uml  its  Subst  queni  Treatment 

as  in  ihe  ProducKan  nf  Has  ,-  Impts.  us.     C.  J. 

l.uudstrom,  Stockholm.      Eng.  l'at.  88,793,  t  »ct.  IS,  1897. 

Thk  claim  is  for  a  method  of  preserving  carbide,  consisting 
in  impregnating  or  covering  it  with  a  suitable  material  I  i 
oil,  turpentine,  or  similar  matter-)  which  is  practically 
insoluble  in  water,  and  in  connection  therewith  the  -ubso- 
qoent  removal  of  inch  matters  by  (a)  heating  the  carbide, 
oi  (  h)  treating  it  with  such  solution-  (<•.;/..  of  soda  lye,  boric 
acid,  &c.)  as  will  sufficiently  remove  the  preservative 
coatings  to  permit  the  generation  of  the  acetylene,  or  (.  ) 
mixing  the  water  u-cd  lor  generating  the  gas  with  the 
substances  mentioned  in  (A). — II.  11. 

Storing  and  Using  Calcium  Carbide  or  the  like  far 
Acetylene  anil  the  tike  Gas^generating  Apparatus; 
Impts.  in  Means  fur.  K.  S.  Bond,  Hand-worth.  Eng. 
l'at.  86,843,  Nov."l7,  1897, 
Fob  cycle  lamps  and  similar  purposes  the  carbide  is  usually 
plae.d  iii  a  perforated  tube  which  i- carried  in  the  apparatus. 
To  avoid  the  l..s-  of  small  particle-  through  the  perforation-, 
and  other  trouble-,  the  patentee  prepares  tubular  .  a-  - 
having  perforated  sides  and  provided  with  movable  caps  at 
each  end.  i  in.- eml  of  each  tube  is  preferably  contracted 
taperwi-e  -o  that  it  ma)  be  telescopically  passed  into  tin- 
opposite  end  of  a  similar  tube,  so  a-  t.>  form  a  tubular 
Continuation.  Within  the  tubes  is  placed  a  lining  of  thin 
soluble  pap.r;  then  the  carbide  is  tilled  in  and  the  caps  are 
put  on.  'The  claim  i-  tor  the  combination  of  the  perforated 
case  with  the  lining,  for  the  purpose  specified. — II.  It. 

Calcium  Carbide,  Impls.  iii  nr  relating  In  the  Manufacture 
nt'.    .).    Bastick,    Manchester,    and    W.    A.    Thornton, 

W'etherby.      Eng.  l'at.  39,008,  l>ec.  8,  Is'j7. 

I'm  quantities  of  coke  and  lime  required  for  the  production 

Of  Calcium   carbide  are    passed,  either  separately  or    roughly 

mixed,  to  the  oruaher,  so  that  they  an'  fed  simultaoeonsly 
to  the  grinding  machine,  where  the  materials  are  reduced  to 
the  required.  Stse  and  thoroughly  mixed  together  in  it  and 
it-  hopper,  prior  to  entering  the  elevator  which  conveys 
them  to  the  conveying   trough,   rheno    they  pass  into  the 

luiiia.  e.--i  ..II.  K. 

Carbide  Containers,  ami  in  Containers  for  Acelylem  Gal 
Apparatus }  Impts.  in.  II.  Abeles,  Dresden -Lobtau, 
Germany.     Eng.  l'at.  20,646,  Sept  80,  1898. 

'I'm  claim  i-  for:  "Carbide  containers  and  containers  for 
acetylene  ga-  apparatus  which  are  provided  with  nn 
enamel,  or  vitreous  or  like  coating,  for  the  purpose  of 
preventing  injury  to  the  same  bj  corrosion,  and  thereby  of 
enhancing  th.ir  usefulness  and  durability ."  Ihe  containers 
may  be  . >f  an]  suitable  form,  and  the  coating  process  may 
iv   known  kind.  —  II.  B. 

Hydrogen  Gas   Generatot  Improved.    <;.,  Ii. 

H., and  S.  II.  Hawkins,  Upton  Park,  I — .      I  ng,  l'at. 
25,084,  <  '■  ' 

loi  hvilr  iterator  consists  of  three  superpdt 

detachable  chamber-,  the  top  chamber  receiving  the  ofa 
of   dilute  sulphuric  acid,  and  the  two    lower  chambers,  con- 
taining iron  or  sine  shavings,  supported  on  grids,  acting  a- 
gencrators,     Thi  connected   by  suitable 

-with    both    generators    independently,  and  t  he  middle 

and  botton  ■  oi I-  d    that   the  Ii. 

from  one  chain!"  areed  by  the  pressure  of  ga-  into 

the  other  «hen  necessary.    Other  pipes  form  safety-valve 

arrangement-,  while   vent    |  -  for  drawing  off  the 

with  ssor)    titling-,   arc   shown      One   or   both 

rator*  may  be  used  at  a  time. -o  that  one  may  be 
charged  whil-t  the  other  i-  operative,  thu-  giving  con- 
tinuous action.  When  tin  gas  is  generated  in  larger 
quantities    than    i-    required,    it    force-    the    liquid    in    the 
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generators  through  the  supply  pipes  uulil  it  is  below  the 
respective  grids,  thus  checking  the  gas  production. — E.  S. 

Burners  for  Incandescent  Gas  Lighting.  Impts.  in  and  in 
the  Manufacture  of.  J.  Wilson,  Birmingham.  Eng. 
Pat.  24,328,  Oct.  21,  1897. 
The  burner-tube  consists  of  two  truncated  cones,  joined  at 
their  narrow  parts,  the  angle  of  divergence  of  the  sides  of 
each  being  about  60°  or,  if  varied,  not  less  than  1 1°.  The 
"  waist  "  of  this  tube  is  crossed  by  a  flat  bar  (arranged  in  a 
vertical  plane),  an  upper  extension  of  which  is  bent  into  a 
holder  for  the  mantle-support,  and  the  ends  of  which  pass 
through  slots  in  the  joined  ends  of  the  two  cones,  thus 
locking  them  together.  The  funnel-shaped  mouth  of  the 
burner-tube  is  fitted  as  usual  with  wire-gauze,  through  which 
the  holder  for  the  mantle-support  passes,  and  the  holder  is 
fitted  at  its  upper  end  with  a  deflector  disc. 

The  first  claim  is  for  the  use,  in  such  an  atmospheric  burner, 
of  a  "  Bray's  regulator  burner  "  for  the  purpose  of  governing 
the  amount  of  gas  passed  into  a  conical  mixing  chamber  as 
described ;  the  other  three  claims  are  for  various  parts  of 
the  burner. — H.  B. 

Bunsen   Burners,  Impts.  in  or  relating  to.     A.   J.    Boult. 

From  K.  Verbeke,  Brussels.     Kng.  Bat.  20,27;!,  Sept.  24, 

1898. 
In  the  Bunsen  burner  claimed,  the  gas-inlet  injector  is  sur- 
mounted by  a  short  tube  which  is  cylindrical  for  the  first 
2 — 3  cm.,  and  then  conical  until  the  diameter  is  reduced  to 
one-half.  Round  the  lower  par*,  of  the  tube  are  several  air- 
inlet  holes.  The  burner-tube  proper  slips  over  the  short 
tube,  fitting  its  lower  part  exactly,  and  it  is  correspondingly 
perforated,  so  that  by  rotating  the  burner-tube,  the  air-holes 
maybe  more  or  less  closed.  Some  distance  up  the  burni-r- 
tube  is  a  second  series  of  air  holes,  surrounded  by  a  rotatable, 
correspondingly  perforated  collar.  A  metallic  grating. 
spiral  netting  or  other  baffle,  is  placed  within  the  mouth  of 
the  burner-tube. — -H.  B. 

Incandescence   Mantles    [Woven    Fabric],   An    Impt.    in. 

J.   Moeller,   Westminster.      Eng.    Bat.   28,706,    Dec.   4, 

1897. 
There  is  claimed  "  an  incandescence  mantle  made  of  bird- 
cage net,  and  treated  in  the  known  manner  for  incandes- 
cence :  "  the  "  birdcage  net "  consisting  of  rows  of  long 
narrow  meshes  separated  by  lines  of  interwoven  threads, 
which  at  the  end  of  each  mesh  cross  diagonally,  some  to  the 
right,  and  some  to  the  left,  to  he  again  looped  with  others 
which  cross  diagonally  in  like  manner. — H.  B. 

incandescence  Bodies  of  Electrical  Glow  Lamps,  Manufac* 
ture  of  Humogeneous  Mi.rturesfor.  C.  D.  Abel,  London. 
From  The  Allgeni.  Electricitiits  Ges.,  Berlin,  Germany. 
Eng.  Pat.  18,941,  Sept.  5,  1898. 

Homogeneous  mixtures  for  electrical  incandescence  bodies, 
composed  of  conductors  of  the  second  class,  are  formed  from 
intimate  mixtures  of  metallic  oxides,  prepared  from  mix- 
tures of  aqueous  solutions  of  their  salts,  either  by  precipi- 
tation by  means  of  a  suitable  precipitant,  or  by  electrolytical 
separation  from  such  solutions,  or  by  evaporation  and 
subsequent  driving  off  of  the  acid  radicles,  by  heating  to 
incandescence. — G.  II.  R. 

Atmospheric    Gas  Burners,   Impts.   in.     T.  Fletcher  and 
Fletcher,  Russell,  and  Co.,  Ltd.,  Warrington.     Eng.  Pat. 
2G,S34,  Nov.17,  1897. 

It  is  claimed  that  a  burner  which  is  incapable  of  lighting 
back,  which  gives  complete  combustion  of  the  gas,  and  is 
incapable  of  becoming  choked  in  use,  is  obtained  by  the 
following  construction.  The  outlets,  at  which  the  gas  and 
air  mixture  is  ignited,  are  of  equal  size,  and  between  the 
outlets  and  the  pipe  leading  the  mixture  to  the  burner  (i.e., 
the  mixing  tube),  is  fixed  a  diaphragm  of  wire  gauze  or 
perforated  sheet  metal.     The  openings  in  the  diaphragm 


should  not  exceed  about  one-sixteenth  of  an  inch  across. 
The  size  of  the  holes  in  the  burner  is  such  that  the  sum  of 
the  areas  of  the  outlets  is  equal  to  the  sum  of  the  areas  of 
the  openings  in  the  diaphragm,  and  each  sum  should 
separately  be  equal  to  the  cross-sectional  area  of  the  mixing 
tube,  allowance  being  made  for  frictional  resistance. 

In  some  of  the  figures  shown,  the  mixing  tube  expands 
at  its  upper  end  considerably  to  the  part  at  which  the 
diaphragm  is  fixed,  in  order  that  the  total  area  of  the 
diaphragm  openings  may  be  equal  to  that  of  the  unexpanded 
part  of  the  tube.  In  cases  where  the  diaphragm  has  to  be 
fixed  in  such  a  position  that,  if  flat,  the  openings  could  not 
possibly  have  the  required  area,  it  is  made  more  or  less 
dome-shaped,  or  placed  in  a  sloping  position,  so  as  to  obtain 
this  area. 

When  the  burner  outlets  are  perforated  through  a  vertical 
surface,  the  disc  constituting  the  top  of  the  burner  extends 
over  the  outlets,  thus  providing  a  flange,  which  protects 
them  from  falling  matter. — H.  B. 

Vapour-Burner  Apparatus,  Impts.  in  Self-generating. 
P.  Glud  and  C.  O.  Nielsen,  Copenhagen.  Eng.  Pat. 
18,037,  Aug.  22,  1893. 

TriE  combustible  hydrocarbon  is  fed  to  the  apparatus  by  air- 
pressure  or  by  gravitation,  and  the  supply  tube  is  fitted  with 
a  starting  cup,  all  in  the  usual  manner.  Within  the  vertical 
feed  tube,  at  a  part  between  the  starting  cup  and  the 
buiner-mouth,  is  fixed  the  generator,  consisting  of  a  hollow 
cylindrical  body,  closed  at  its  lower  end,  and  screw-threaded 
externally,  so  as  to  fit  the  feed-tube  ;  it  is  further  provided 
with  an  external  helical  channel,  which  communicates  at  its 
upper  end  with  the  interior  of  the  cylinder,  and  at  its  lower 
end  receives  the  oil  supply.  The  upper  end  of  the  generator 
carries  the  vapour  nozzle,  which  directs  the  vapours  into 
the  burner-top.  The  latter  consists  of  a  tube,  which  expands 
into  an  inverted  cone,  perforated  by  air-ports  slightly  above 
the  vapour  nozzle,  and  carrying  at  its  upper  wider  end  a 
disc,  which  serves  both  as  spreader  and  as  the  top  of  the  air- 
mixing  chamber.  The  heat  communicated  by  the  flame  to 
the  metallic  tubes  is  sufficient  to  maintain  the  generation 
of  the  combustible  vapours.  All  parts  are  made  easily 
detachable,  for  ease  in  cleaning. —  H.  B. 


Ill -DESTRUCTIVE  DISTILLATION 
TAE  PRODUCTS.  Etc. 

Paraffins,  Sulphonation  of  the.     R.  A.  Worstall.     Amer. 
Chem.  J.  1898",  20,  [8],  664—675. 
From  the  results  of  the  present  investigation  the  following 
conclusions  may  be  drawn  : — 

1.  Aliphatic  hydrocarbons  are  readily  capable  of  direct 
sulphonation. 

2.  Cold  fuming  sulphuric  acid  is  without  perceptible 
action,  whilst  if  the  temperature  employed  be  too  high, 
the  sulphonic  acids  arc  destroyed.  The  correct  tempera- 
tures would  appear  to  be  the  boiling  points  of  the  respective 
hydrocarbons. 

8.  Fuming  sulphuric  acid  gives  mainly  mouosulphonic 
acids,  whilst  sulphuric  anhydride  results  in  the  formation  of 
disulphonic  acids. 

4.  yields  of  about  40  per  cent,  of  the  theoretical  are 
obtained,  both  of  the  mono-  and  of  the  disulphonic  acid, 
the  remainder  of  the  hydrocarbon  being  oxidised  to  carbonic 
anhydride  and  water. 

These  results,  in  connection  with  those  obtained  by  the 
nitration  of  paraffins,  communicated  in  a  former  paper, 
disprove  the  statements  in  regard  to  the  difference  between 
aliphatic  and  aromatic  hydrocarbons,  in  that  the  former  are 
not  capable  of  nitration  by  nitric  acid  or  of  sulphonation  by 
sulphuric  acid.  The  paraffins  examined  by  the  author  were 
hexane,  heptane,  and  octane.  I  Iwing  to  the  circumstance 
that  Orndorff  and  Young  found  propane  to  be  slowly 
absorbed  by  fuming  sulphuric  acid,  the  author  is  extending 
this  investigation  to  the  behaviour  of  the  gaseous  members 
of  the  aliphatic  series  towards  fuming  sulphuric  acid. 

-D.  B. 
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1     Irocarljon,  Thr  Decomposition  of  n. 
.,    Chloridt      C    Priodd    and   A.   Gorgeu. 
Bend    1  -■-.-.  127,  [17], 590— 594. 

es  with  aluminium 
■    ,,  tnposing  action  on 

.,   hydrocarbon*.     Hexamethylbeniene,   naphthalene, 
,rf  broken  op,  on  heating  with  aluminium 
rlions.     It  baa  ala 
■  nium  chloride  boa  a  powerful  action  on 
nm  distillates,  whilst   Bnssian  distillates 
,r     practically  onattacked.     In 
•  tin-  action,  it  "a-  considered  advisable  to  -i-i rt 
with'  the  ni'  f  a  saturated,  normal,  open-chain 

u-bon,  and  normal  hexanewas  selected.     Expecting 
•  tli.    simpler  hydrocarbons,  the  authors 
perimi  nt-   by   preparing   pun-  methane, 
.   propane,  ami  butane,  ami  by  chari 
int.'    these    in    determining    their    solubilities    at 
temperature  ami  piussimii  in  amyl  alcohol  (b.p,   I'm 

remarked,  bj  the  way,  that  amyl  alcohol 

di  -  v.  uli  some  "f  the  oxygen, 

ttml  it' i  r.  fully  freed  from  air  and  preserved  over 

mercury.     Normal    nexane   was   prepared,   partly   by   the 

:  ..n  inanniti'  ami  decomposition  of 

the  secondary  iodide  produced  by  zinc  ami  hydrochloric 

the  arii (  sodium  <ui  propyl  iodide; 

the   ■nrnirn  oi   nnsatnrated   compounds   was   verified   by 
with  a  ilrnp  "f  bromine.    85  grm-.  of  alnmininm 
chloride  were  placed  in  a  tube,  8*6cm.in  diameter  ami 
long,  ami  t  gran    of  nexane  were  added.    The 
mixture  "a-  heated,  ami  tin-  products  of  the  action  passed 
through  a  reflux  condenser  into  two  U  tubes,  one  cooled  in 
I  ili.'  other  in  a  nnezing  mixture.     When  the  action 
had  slowed  down,  another  Ignns.  of  hexanc  wen'  added, 
ami  thin  was  repeated  three  or  font  times.     The  U  tubes 
ware  then  allowed  to  attain  the  temperature  of  the  room, 
ami  the  gas  given  off  was  collected  over  mercury.    The 
liquid  remaining  in  the  U  tubes  wai  Fractionated,  and  was. 
found    to  contain   unaltered  nexane  and  a  hydrocarbon 
IS   C    which  was  Found  on  analysis  to  i»- 
normal  pentane.    The  gaseous  hydrocarbon  collected  over 
mercun   coi  flj  of  butane.    Thus  the  action  of 

aluminium  chloride  on  normal  hexane  results  in  the 
removal  of  one  CH,  group  and  the  formation  of  pentane, 
which  is  itself  also  edinthe  same  way,  with  the 

production  of  butane.  This,  on  account  of  it-  great 
volatilil  :  run  the  sphere  "f  action,  and 

blj  dot posed  into  propane.     The  residue  in  the 

n  compounds  nchci  in  carbon  atoms,  but 
the  antbori  could  onlj  recognise  that  it  wn-  i  very  complex 
mixture,  and  had  not  sufficient   material  to  separate  any  ol 
'i    B 

i        can  Petroleum,  Composition  of.     B.Young.    Proc, 

m.  Hoc.  IH'jtj,  [198J,  176. 

An  inv.  itigation   I  ide  i  f  the  hyd 

roleum  boiling  i  say,  ::.'>'  and   IIS   C, 

has  been  obtained  of   the  presence   of  the 

follow  H 

■  :  normal  pentane,  b.p 

isohi    in    b.p.  ab 
normal  nexane,  b  mcthylpcntamethylenc,  b.p. 

about  !  bexamethylcne,  b.p  - 

bi  ptanr.  b.p.  98"  4  :  methyl- 

-  tolneni .  b.p.   i  in  *    t   . 

i  if  ibi  and  normal  hexane  I  ave  i 

obtained  pun    i  to,  and  hi  ramethylcne 

and  i-"'  '■  •  a.  h a  i  been  obtained 

pure  from  Qalician 
:  '.  [til  nut  im- 

probable tbatotbci  efore,  possibly 

ndications  of  the 
small  quantities  of  dimethyl  p  ntamethi 

obtained 
with  A '  '  Bnssian  p  hows  thai 

■  v th\  1- 

.;  lilli.iu  ..     iii.l  onS — are 

'    I'  th(     pi  '  but  that 


the  relative  amount  of  naphtnenes  and.  mall  probability,  of 
aromatic  hydrocarbons  is  greatest  in  Kussian  and  least  in 
American  petroleum. 

Intention  Petroleum,  The.  Separation  of  Normal  and  Ise~ 
Heptane  from.  F.  B.  Francis  and  S.  Young.  Proc. 
Chem.  Soc.  1898,  [198],  17C. 

The  heptanes  cannot  he  separated  in  a  pure  state  from 
petroleum  by  fractional  distillation,  owing  to  the  presence  oF 
napththenes  with  boiling  points  not  sufficiently  far  removed 
from  those  of  the  two  paraffins. 

Benzene  ami  Normal  llrxane.  The  Boiling  Point*  and 
Specific  Gravities  of  Mixture*  of.  1>.  II.  Jackson  and 
S.  Young.     Proc  Chem.  Soc.  lt'.if,  [198],  176. 

Is  the  fractionation  of  American  petroleum  From  which  the 
aromatic  hydrocarbons  have  not  been  removed  previously 
by  treatment  with  a  mixture  of  sulphuric  and  nitric  acids 
it  is  noticed  that  the  benzene  comes  over  chiefly  at  about 
05°  C,  the  fractions  above  and  below  this  temperature  con- 
taining smaller  and  smaller  amounts  of  it. 

The  approximate  estimate  of  the  amount  of  benzene  is 
easily  obtained  by  treating  the  fraction-  repeatedly  with 
mixed  nitric  ami  sulphuric  acids  ami  diluting  the  acid  with 
water.     The  dinitrobensenp  separates  after  some  time  in 

i lie-shaped  crystals.     The   most   probable  explanation  of 

the  towering  of  the  boiling  point  of  benzene  appeared  to  be 
that  aromatic  hydrocarbons  and  paraffins,  though  mi-cible  in 
all  proportions,  approximate  in  their  behaviour  to  partially 
miscible  liquids.  The  result-  obtained  show  that  this  i-  the 
case,  for  there  is  always  expansion  on  mixing,  and  the 
boiling  point  of  normal   hexane  is    hardly  raised   by  the 

additi (  even    111    per   cent,    of   benzene,  whilst   that  of 

ben/ene  i-  very  rapidly  low.  red  by  adding  hexane. 

It  is  therefore  impossible  to  sepamfJB  pure  normal  hexane 
by  distillation  of  any  mixture  of  this  paraffin  vv ith  benzene, 
though  it  is  easy  to  separate  pure  benzene  from  a  mixture 
containing  only  a  moderate  amount  of  hexane. 

Paraffin*  and  other  Hydrocarbons,  The  Action  of  Fuming 
Nitric  Acid  on  tin:  V.  }•'..  Francis  und  S.  Youiil: 
Proc. Chom. Soc.  1898.  [198],  177. 

In  the  Separation  of  pure  normal  hexane  from  American 
petroleum,  the  nicthylpcntarncthyleno  was  removed  by 
heating  the  nearly  pure  hydrocarbon  with  fuming  nitric 
acid  during  several  days.  It  was  observed  at  the  same 
time  that  the  low-boiling  fraction-,  containing  i-ohcxane, 
were  also  purified  by  this  treatment,  and  that,  on  diluting 
the  nitric  mid.  considerable  quantities  of  a  trinitro-  deriva- 
tive of  isohcxane  separated  as  a   crystalline  solid. 

( >th.  r  isoparafflns  were  found  to  react  rapidly  with  fuming 
nitric  acid  when  heated  on  a  water  bath,  ami  to  yield 
liquid    or    solid  nitm-compounds,  but    the    normal    paraffins 

were  attacked  only  very  slowly,  and,  in  these  cases,  the 
acid,  when  dilute. I,  did  nol  become  turbid.  Details  are 
given  of  the  action  of  fuming  nitric  acid  on  isopentane, 
i-. 'hexane,   isoheptanc,  iso-octane,  and  di  isobulvl. 

The  behaviour  of  the  paraffins,   when  heated   with  fuming 

nitric  acid,  is  compared  with  that  of  other  classes  of  hydro- 
carbons. 

8.  Young  further  -aid  Jthmt  the  olelines  present  in 
American   petroleum  must  be  Inconsiderable  in  amount,  as 

very  little    bromine    is    required    tu    produM    I    permanent 

I'lell;     llleV       Wl.ulll.      of     eoi|r-e.      DO     '   1 1 1 1 !  1 1 1  lit,'' i     duHIlg 

itmenl  with  mixed  nitric  and  sulphuric  acids, 

With  r. -pec  i"  the  action  of  nitric  acid,  it  must  be 
abend  thai  the  result  i-  greatly  influenced  bv  the 
condition-  ;  thus,  Konowaloffhad  shown  that  normal  hexane 
ami  normal  octane  yield  secondary  nitrocompounds  on 
beating  with  dilute  nitric  acid  under  pressure.  The 
authors  had  found  that  the  isoparatnns  undergo  nitration 
readily  when  heated  with  fuming  nitric  acid  in  a  reflux 
apparatus  on    I    water    bath.       The    normal   paraffins   were 

inn  b  more  slow)*  attacked  under  similar  conditions,  and  as 
the  nitric  acid  remained  clear  on  dilution,  it  wa-  evident 
that  nilro-compound-     had    nol   been   binned  from   them    in 

any  appreciable  quantity, 
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PATENTS. 

Retorts  for  the  Distillation  of  Shale  and  other  Substances, 
Impts.  in  and  relating  to.  A.  Gordon,  Uphall,  Linlith- 
gow.    Eng.  Pat.  28,653,  Deo.  4,  1897. 

Thk  retort,  into  which  the  shale  is  charged,  consists  of  an 
external  circular  brickwork  casing,  having  a  central  column 
within  it,  leaving  an  annular  space  between  it  and  the  outer 
casing.  This  structure  is  supported  several  feet  above 
ground,  preferably  on  iron  pillars.  The  lower  portion  of 
the  central  column  is  formed  of  brickwork,  and  the  upper 
part  of  a  hollow  iron  cylinder,  and  in  the  brickwork  portion, 
flues  are  formed  around  it.  In  the  outer  brickwork  casing 
flues  are  also  formed  near  its  inner  surface.  The  lower 
portion  of  the  retort  is  divided  into  several  spaces  by 
walls,  radiating  from  the  central  column  to  the  outer  casing. 
These  walls  have  also  flues  formed  in  them.  The  heating 
gases  undergo  combustion  in  these  flues,  and  passing  away 
up  through  the  iron  portion  of  the  central  column  and  a 
funnel  erected  on  the  top  of  it,  communicate  the  necessary 
heat  to  the  material  in  the  retort.  The  central  column 
and  division  walls  with  their  flues  being  entirely  sur- 
rounded and  in  contact  with  the  shale  to  be  heated,  it  is 
claimed  that  the  loss  of  heat  is  much  less  than  with  ordinary 
circular  or  rectangular  retorts,  which  have  only  external 
flues,  and  in  which  much  of  the  heat  is  lost  by  radiation 
into  the  outside  brickwork.  In  order  to  effect  the  con- 
tinuous discharge  of  the  spent  material,  au  iron  ring  or 
annular  table  is  placed  under  the  bottom  of  the  retort, 
with  scrapers  working  thereon  and  actuated  by  rods  and 
worm  gearing  for  tbe  purpose  of  discharging  the.  spent 
material  into  a  hopper  below,  fitted  with  a  screw  conveyor. 

— D.  B. 

Oil,  An   Improved   Process   of  Refining.     W.  A.  Smith, 
Cleveland,  U.S.A.     Eng.  Pat.  30,662,  Dec.  28,  1897. 

The  process,  which  is  especially  adapted  for  refining  oils 
containing  sulphurous  compounds,  such  as  are  found  in  the 
Lima  district  in  Ohio,  Canada,  and  other  places,  consists  in 
heating  the  oil  or  its  distillate  with  spirits  of  turpentine  in 
the  proportion  of  1  gall,  of  the  latter  to  every  500  galls,  of 
the  product  to  be  treated.  When  neutral  or  heavier 
distillates  are  used,  rosin  may  be  substituted  with  advantage 
for  turpentine,  3  lb.  of  rosin  being  employed  to  1,100  galls. 
of  distillate.  The  mixture  is  heated  until  tbe  temperature 
reaches  a  point  immediately  beyond  which  distillation 
begins.  The  liquid  is  then  allowed  to  cool,  pumped  into 
agitators,  and  treated  with  Bulphurie  acid,  the  agitation 
being  effected  by  blowing  air  through  the  liquid.  The  acid 
is  then  drawn  off,  and  this  operation  repeated  until  the  acid 
ceases  to  act  on  the  distillate.  The  latter  is  then  washed 
with  water,  which  removes  the  excess  of  turpentine  or 
rosin  introduced  into  the  mixture.  After  drawing  off  the 
water,  a  small  quantity  of  caustic  soda  is  introduced 
for  the  purpose  of  neutralising  any  slight  amount  of  acid 
remaining  behind  after  the  treatment.  The  sulphurous 
compounds  if  not  eliminated,  cause,  during  combustion, 
disagreeable  odours  and  deposit  deleterious  matter  on  the 
wick,  thereby  reducing  the  candle  power  of  the  lamp  and 
the  value  of  the  oil. — D.  B. 

Asphalt,  Artificial ;  Impts.  in  the  Manufacture  of,  and  in 
Apparatus  to  he  Employed  therein.  G.  H.  Grey, 
Kingston-on-Thames.  From  I.  W.  Hayward,  Cleveland, 
U.S.A.     Eng.  Pat.  18,302,  Aug.  25,  1898. 

For  the  manufacture  of  asphaltum  from  petroleum  residue, 
ground  limestone  or  the  like,  in  the  necessary  proportion, 
»ay  20  to  60  per  cent.,  according  to  the  condition  or  quality 
of  the  residue  or  the  product  to  be  made,  is  added  to  the 
petroleum  residue,  preferably  before  the  oxidising  process. 
The  retort  containing  the  mixture  is  heated  to  the  requisite 
temperature,  and  while  the  mixture  is  in  a  heated  condition, 
air,  preferably  under  pressure,  is  admitted  and  efficiently 
diffused  through  the  material  in  order  to  rapidly  oxidise 
the  same,  and  bring  it  to  the  required  degree  of  consistency. 
The  retort  is  caused  to  rotate  on  a  stationary  hollow  shaft, 
provided  with  hollow  branches   or  arms,   through  all  of 


which  the  air  is  forced,  the  arms  also  serving  as  agitators. 
To  further  facilitate  the  oxidation,  ozone  or  ozonised  air  or 
oxygen  may  be  forced  into  the  material  while  in  a  heated 
condition. — D.  B. 

Paraffin  Scale,  An  Improved  Method  of  and  Apparatus 
for  Treating.  J.  Armour  and  F.  Alison,  Loanhead, 
Midlothian.     Eng.  Pat.  20,086,  Sept.  22,  1898. 

This  invention  is  au  improvement  on  Eng.  Pat.  8756  of 
1886  (this  Journal,  1887,  442).  In  purifying  paraffin  scale 
by  the  process  technically  known  as  "  sweating,"  it  is  abso- 
lutely necessary  that  the  cakes  should  be  turned  over  so  as 
to  properly  expose  both  sides  of  each  cake  to  the  action  of 
the  heat.  Hitherto  this  b.3s  been  performed  by  hand 
labour,  which  is  not  only  extremely  arduous  and  trying,  but 
also  very  expensive.  According  to  the  present  invention, 
the  paraffin  scale  is  run  into  cells  retained  in  a  vertical 
position,  in  which  it  is  allowed  to  cool  and  solidify.  The 
temperature  of  the  house  is  then  raised  so  as  to  sweat  the 
wax  in  the  cells.  During  this  operation  the  cells  are  turned 
over  from  side  to  side  by  a  mechanical  tilting  arrangement, 
and  when  the  sweating  process  has  been  completed  thev  are 
again  brought  to  the  vertical  position.  The  wax  is  then 
melted  and  run  off. 

By  this  invention  the  following  advantages  are  said  to  be 
gained: — (1.)  Economy  in  labour.  (2.)  The  paraffin  is 
thoroughly  and  equally  acted  upon  by  the  heat.  (3.)  As 
the  paraffin  wax  is  turned  by  the  tilting  of  the  cells,  there  is 
no  necessity  for  turning  the  paraffin  cakes  by  hand.  (4.) 
The  product  obtained  is  superior  to  that  produced  by  the 
old  methods.  (5.)  The  cooling  and  the  sweating  are  per- 
formed in  the  same  house  and  in  the  same  apparatus.  By 
retaining  water  at  the  bottom  of  the  cells  during  the  cooling 
process  the  paraffin  is  prevented  from  completely  filling  up 
the  cells  at  the  bottom,  so  that,  when  the  water  is  drained 
off,  a  free  passage  is  left  for  the  running  off  of  the  im- 
purities separated  during  the  sweating  process D.  B. 

ERRATUM, 

This  Journal,  1898,  page  912,  table:  under  "  Simon- 
Carvds"  and  "Not  cost  per  ton  of  coke,"  for  "  0- 158" 
read"  0-124." 


IY.-COLOURINQ  MATTERS  AND  DYES. 

Nitro-Bodics  to  Azo-  and  Hydrazo-Bodies,  Electrolytic 
Reduction  of.  K.  Elbs  and  O.  Kopp.  Zeits.  f.  Elektro- 
chem.  1898,  5,  [9],  108—113. 

For  the  electrolytic  reduction  of  aromatic  nitro-bodies  in 
alkaline  solution,  the  authors  recommend  that  the  nitro- 
bodies  should  be  electrolysed  at  the  boiling-points  of  their 
solutions  in  aqueous  alcohol,  to  which  sodium  acetate  has 
been  added,  in  order  to  make  the  solutions  conduct.  The 
solutions  only  become  alkaline  during  the  process  of  electro- 
lysis, and  the  degree  of  alkalinity  is  conditioned  by  the 
number  of  sodium  ions  separated  out.  In  reducing  small 
quantities  (up  to  20  grins.)  of  the  nitro -^bodies,  an 
ordinary  porous  pot,  filled  with  a  cold  saturated  solution 
of  sodium  carbonate,  and  containing  a  platinum  anode,  ig 
placed  in  a  slender  beaker,  the  narrow  annular  space 
containing  the  electrolyte  and  a  cathode  consisting  of 
a  cylinder  of  nickel  gauze.  If  the  liquids  are  intro- 
duced hot  into  the  cell  and  a  sufficiently  high  current 
density  maintained  (8 — 16  amp.  per  sq.  dem.  of  cathode 
surface),  the  alcoholic  solution  is  soon  raised  to  the  boiling- 
point.  Under  these  conditions  nitro-bodies  are  easily 
converted  into  azo-bodies  in  20 — 40  minutes,  and  as  a  rule, 
without  any  indication  of  the  formation  of  azoxy-boilies  as 
intermediate  products.  In  the  preparation  of  hydrazo- 
bodies,  on  the  other  hand,  the  intermediate  formation  of 
azo-bodies  is  very  well  marked.  As  soon  as  the  last  of  the 
nitro-body  has  been  reduced  hydrogen  appears  at  the 
cathode,  and  if  a  constant  current  be  employed  during  the 
electrolysis,  it  is  possible  to  calculate  to  a  fraction  of  a 
minute  when  the  evolution  of  hydrogen  will  begin.  The 
appearance  of  hydrogen  shows  that  the  reduction  of  the 
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ly  is  complete,  and  thai  tlie  further 
ippund  bas  !■  -'in.     In  order 
i  ili.  correct,  iti 
,  rent  di  nsity  to  one-tenth  or  01  e-rourth  of  its  original 

,  to  1—4    ^inp  ""  ,h',t   ''"' 

much   time  as  the  first, 

although  only  oi,.->iftli  of  1)1 irrent  is  required. 

splitting  up  of  0111    rbi 
„f  1)1,.  I:  1  orrespopding 

has  hitherto  onlj  i        '        I  utieular 

pan, 

,r.-    given    for    the    preparation    of     small 
quantiti,-.  ol  '•■    bydiazobenzene,    o-azol 

p-azotoluene,  p-hydrazotolueno,  p-azo-o- 
oi-diamido-azobenzene  and  »• 
ozone,  of  which  the  following  may  servo 
.1-  an  example : — 

mposition    of    cathode  electrolyte  :   20 

k.nn.  of  nitrobeniene  and  5  gnns.  of  sodium  acetate,  dis- 

1    70    par   cent,    alcohol;    highest 

irrent  density,  10  amp.  per  tq,  dcm.  ;  quantity 

required,  17-4  amp.  hour*;  yield,  95  pi 

,,f  the  theoretical. 

Ufdratobi  u:  ne. — When  the  above  r,  dnotion  il  complete, 
rrent  densit)  must  l.e  diminished  to  8— 8  amp.  per 
m.  and  the  1  ontinued  until  about 

L  more  than  the  theoretical  quantity   a 
( 1  .v,  amp,  bom  n  supplied. 

\  •eriet  of  experimi  nt-  i-  next  described  which  was  made 
to  ascertain   the    highest    permissible  current    density.     The 
.1     wa     kepi  at  a  known  temperature  and 
the  current  density  gradually  increased  until  hydrogen  was 
1,  ii  was. then  diminished  until  the  evolution  of  gas 
.   il,-  moan  ,,i  the  two  readings  taken  as  the 
highest   permissible   current   density.      In   estimating    the 
,,f  tho  nickel  cause  only  one  side  »;>-  oonsidered  and 
■    ihes  of  the  gauze.    The 
mtainM  in  tables  which  show  the  increase  ol  the 
permissible    current    density     with    increa 
,,  niperntun  titration  of  the  nloctrolyte  — .1.  s. 

m.,\,  1  Eltch   lyh'i     Reduction   of.     K.  EFbs 

and   11    Snhwarz.     /'its.  1'.   Bloktroohem.   1808,  5,  [!>], 
118— US.     (Compare  preceding  abstract.) 

In  the  preceding  paper  it  «a-  shown  th.it  mvnitraniline  could 
h  |y  reduced  clectrolytically  to 

m  drnmidrt  azobensene and  »i  dia Iohrdrazobenzene,andio 

the  pn  icni  paper  the  authors  show  that  the  same  method  is 
applicable  to  thi  other  nitramines,  including 

the  bomolognes  of  ss-n  dthough  in  the  east  of  tho 

,      field  ol  the  bydrazo  bodies  is  not  so 
good.     No  more  than  the  theoretical  quantity  of  elcotrioity 
1  be  supplied.  -J,  S. 

I  ,  Mattel     oj    ttkut   Cotitua  and    Raui 

Itkodanlkcma,    A.  G.  Parkin.     Proa,  Chem,  Soc  1898, 

\,'iiiw   lurrtach,   the  leavi      ol     B    CWfwaw,    contains 

mi r><  otin  and  not  qui  Anal. 

m.,  1874, 12,  137).     Tbo  leaves  of  R.  rkodanthma,  the 

yelloa  lai  ,,i    New  South  Wales,  contain  qnercetin  and 

The  stems  of  both  plants  contain  fli 
aiel   the    leaves   thus   contain    the    more  highly 

juereetin  and  mj  1  ii  etin  an 
t,,  bohydi  1x1     and  dihydroxy  I  oly.    Other 

m,  1,  llhm  family  hitherto  examined  contain  no 

t'lK'tm  in  '  in  sumach  examined, 

talned  16*7  per  cent,  and  the   R.   rhodanihema  leaves 
pei  'liu. 

1 
I  uid     I.   /.;/,." ha   are  devoid  of 

1  1  /  /         \  1 

\   1  Chem.  S 

northern  Ne«   Zealand,  and  di  milding  and 


similar  purposes.  Its  tinctorial  properties  are  little  known. 
It  contains  two  colouring  matters  in  the  form  of  gincoi 

\~1hxi11,  C,,H14Oj  or   C,.!!.,!!,,    the  chief  product,  is    a 

canary-yellow   crystalline    powder,    distinguished  hy    its 

ig  solubility  in  most  solvents.     Owing  to  the  difficulty 

btaining   substitution  products   without  decomposition, 

its  molecular  weight  is  at  present  uncertain.     Acrtijlritcrin, 

C  rJ,0,(<  ii'"  or  <  'i-il  08(C,HjO)„  forms  colonrlen 
-  melting  at  251  —  256  1  In  fusion  with  alkali,  phloro- 
glncinol, acetic  and  parahydroxybenzoic  acids  are  formed, 
wliilst  boiling  aqueous  or  alcoholic  potash  solutions  give 
phloroglncinol  and  parahydroxyacetopbenone.  Further,  the 
product  of  the  ethytatioo  of  Vitexio  with  boiling  alcoholic 
potash  yields  para-ethoxybenzaldehyde,  para-ethoxybenxoic 
acid,  and  a  phloroglucinol  derivative.  Warm  nitric  acid  (sp. 
gr.  l-.Mi  tonus  metadinitroparahydroxybenzoic  and  picric 
acids,  hut  when  dilute  acid  is  employed,  a  sparingly  soluble 
nitro-compouud,  C  II.1  >,i  NO;),,  of  unknown  constitution,  is 
also  obtained  in  small  quantity.  This  consists  of  small  lemon- 
yellow  needles,  which  dye  mordanted  calico;  it  is  converted 

bj  Btrong  nitric  acid  into  picric  acid,  and  appears  to  he  closely 

n  lated  t,>  Vitexin.  with  nitrobenzene,  it  fornn  an  addition 
prodnct,  C  1 1.  <  i  i  N 1 1  1  .( '  1 1  N<  i  .  crystallising  in  orange- 
coloured  medics  which  lose  nitrobenzene  at  150%  or  on 
digestion  with  alcohol.  Vitexin  gives  very  pure  yellow 
shades, ,n  calico  mordanted  with  chromium  and  r.luniitiiuni 
salts,  hut  owing  to  its  insolubility  these  are  of  a  poor 
character.  They  somewhat  resemble  the  corresponding 
shades  given  by  \pige111n.  and  as  the  chief  decomposition 
products  of  both  colouring  matters  are  identical,  it  is 
probable  that  Apigeninand  Vitexin  are  closely  related. 

ffomovitexin,  Cllil.  or  (  II  .1  >,.  is  present  in  t'ne 
wood  only  in  minute  quantity.  It  crystallises  in  fine 
primrose  yellow  needles,  melts  at  848* — 24t',  ,  and  is  dis- 
tinguished from  Vitexin,  which  it  otherwise  resembles, by 
its  ready  solubility  in  alcohol.  Fusion  with  alkali  gives 
phloroglncinol  and  paralndrow  benzoic  aoid,  and  treatment 
with  dilute  nitric  acid  yields  inetadinitropaiahydro\yhciizoio 
acid.     It  dyes  mordanted   fabrics  feebly. 

The  shades  given  by  "1'uriii"  with  chromium  and 
aluminium  mordants  are  distinguished  by  their  pore  yellow 
tone,  mid  may  have  some  commercial  utility. 

}'iiT(inilro-()rlht>-iiuiaiiliiu  I,'  M.Mola.  Troc.  Chem. 
Boo.  1898;  [l'.'l'J,  '-"-'•■ 
As  paratiitro-ortho-aiiisidine  (m.p.  189° — 1  10°),  which  was 
described  in  a  paper  published  in  conjunction  with  Messrs. 
Woolcoti  and  vYraj  (Trans.  Chem.  Sue.  1896,69,1,830), 
has  recently  been  made  the  subject  of  a  patent  by  the 
Fabriquos  do  Prodnits  Chimiques  de  Thann  et  de  Mul- 
house  (Ger.  Pat.  98,637  of  1897),  the  author  records 
further  observations  which  have  been  made  with  the 
substance,  as  it  is  proposed  to  continue  its  investigation. 

The  acetyl  derivative,  purified  by  repeated  crystallisation 
from  water  B0  as  to  gel  rid  of  the  isomeric  tnctauitro- 
dcrivativc  simultaneously  formed,  melts  it  153  154  ,  the 
melting  point  li:;  146  given  in  the  former  paper  being 
that  of  the  mixed  isomendes.  The  acetyl  derivative  of 
p-nitro-o-anisidine  can  be  reduced  by  dissolving  in  hot 
water  and  agitating  with  iron  dust  and  a  little  ae,  tic  acid. 
The  p-amido  o-acetanisidide  thus  formed  is  somewhat 
unstable,  and  has  not  yet  ben  isolated,  it  is  readily 
diazotisablc,  and  the  \n  gt  »up  has,  l,\  this  means,  been 
replaced  by  iodine  with  the  formation  of  ji-ioilo-tt-acfinni 
\lh  11  1 1  1  n  II  ]  1  :  2  ij.  Thiscompound 
cry  stall  ■•  ifnl,  silvei  y  scales,  melting  at  175" — 170  . 

I'VIIV  I-. 

Duettuffi  of  the  Phthalelne  Series,  fmpls.  in  the   Mauu- 
factun       1       ''     [array,     London.      Prom   The    Basle 
Chemical  Works,  Basle,  Switzerland,     ling.  Pat.  18  1 7 7 . 
Vug.  •-".'.  1898. 

Tin    dyestuffs  farmed  b)  Iho  nlkyl  ethers  ,■!   tbedialkyl- 
rhodols    1  by   eondi  iroido-oxy  ben r. 03 II 

ol)  sttffei  from  the  defects  thai  they  are 
sensitive  to  alkalis  and  their  sine  lakes  when  steamed  mm 

I'luish-violet  from  a  yellowish. red.      If.  however,  the  ethers 
ol    tie    dialkylrhodois  be    condensed   with   formaldebyde, 
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condensation  products,  which  are  yellowish  red  dyestuffs 
are  obtained,  the  zinc  lakes  of  which  are  not  altered  on 
steaming.  A  solution  of  42  kilos,  of  the  ethyl  ether  of, 
dimethylrhodol  in  2U0  kilos,  of  sulphuric  acid  (66°  B.)  is 
mixed  with  16  kilos,  of  formaldehyde  (40  per  cent.)  in 
100  kilos,  of  sulphuric  acid.  After  standing  some  days, 
the  melt  is  poured  on  to  ice  and  the  sulphate  is  salted  out. 
In  order  to  convert  it  into  the  chloride,  the  precipitate  so 
obtained  is  dissolved  in  60  kilos,  of  alcohol  and  70  litres  of 
water,  and  70  kilos,  of  hydrochloric  acid  (30°  B.)  are  added 
to  the  hot  solution,  the  chloride  being  finally  salted  out. 
When  dry  it  forms  a  brilliant  greenish  powder  soluble  iu 
hot  water  and  alcohol,  the  latter  solution  showing  no 
fluorescence.  The  solution  in  concentrated  sulphuric  acid  is 
yellowish-brown.  The  dyestuff  gives  yellowish-red  shades 
on  tannined  cotton  and  when  printed  with  zinc  oxide  gives 
a  lake  of  the  same  shade,  which  is  unaltered  by  steaming. 

— T.  A.  L. 

Diamido-oxydiphenyl  and  like  Bases,  Producing.  S.  Pitt, 
Sutton.  From  L.  Cassella  and  Co.,  Frankfort-ou-the- 
Maine,  Germany.  Eng.  l*at.  25,136,  Oct.  29,  1897.  " 
When  oxyazobenzene  is  reduced  in  an  acid  solution,  it 
yields  aniline  and  p-amidophenol,  whilst  its  alkyl  ethers 
are  converted  by  the  same  treatment  into  semidiues  (deriva- 
tives of  the  o-  and  p-amidodiphenylamine).  If.  however, 
the  acid  esters  be  reduced  in  the  same  way,  the 
resulting  products  are  oxydiamidodipheuyl  bases.  For 
instance,  acetyloxyuzohenzcne  yields  oxydiamidodipheuyl, 
HO(H.,N)CcH:1(Cf,H4.NH„)-  The  following  example  illus- 
trates the  method  employed: — 10  grms.  of  finely  ground 
acetyloxyazobenzene  are  gradually  added,  with  constant 
agitation,  to  60  c.e.  of  a  solution  containing  40  grins,  of 
tin  dissolved  in  100  C.C,  of  hydrochloric  acid  (3S  per  cent.). 
The  temperature  is  not  allowed  to  exceed  40J  C,  anil,  after 
standing  24  hours,  the  double  salt  which  crystallises  out 
is  filter-pressed  and  dissolved  in  20  times  its  weight  of 
water.  The  tin  is  precipitated  with  sulphuretted  hydrogen, 
and,  after  concentration  iu  a  current  of  carbonic  acid,  dilute 
sulphuric  acid  is  added  to  the  solution  to  precipitate  any 
benzidine  formed.  The  filtrate  is  neutralised,  first  with 
caustic  soda,  and  finally  with  sodium  carbonate.  The 
oxydiamidodipheuyl  so  formed  is  easily  soluble  in  alcohol, 
glacial  acetic  acid,  and  hot  water,  separating  in  needles. 
It  melts  at  1483  C,  and  is  a  primary  diamine,  since  one 
molecular  proportion  condenses  with  two  molecular  pro- 
portions of  an  aldehyde,  and  it  also  yields  a  diacetyl 
derivative  on  boiling  with  glacial  acetic  acid.  It  has  the 
constitution  [5.2.1]IIO.H;N.C„H;,.C6Hl.XIt,[l  .4],  and 
combines  with  salicylaldehyde  to  form  the  derivative 
HO.C6H4.CH:X\C6H4.G6H:j(OH)N  :CHCr,H4.UH,  which 
crystallises  in  yellowish-brown  leaflets  melting  at  207°  C. 
With  p-uitrobenzaldehyde  it  forms — ■ 

0:N .  C(iH4 .  CH :  N .  ( 'G!I , .  C6H;i(OH) .  N :  CHC6H4 .  N  O, 

a  flakey  orange-red  powder  melting  at  2183  C,  whilst  the 
diacetvl  derivative  melts  at  269"  C.  It  is  proposed  to 
employ  the  product  as  a  photographic  developer  or  tor  pro- 
ducing dyestuffs.  ( (ther  acetylated  /)-oxyazo  compounds 
behave  similarly,  provided  the  position  para  to  the  azo 
group  is  unoccupied. — T.  A.  L. 

Black  Cation  Dyestuff,  Production  of  Direct  Dyeing. 
S.  Pitt,  Sutton.  From  L.  Cassella  and  Co.,  Frankfort- 
on-the-Maine,  Germany.  Eng.  Pat.,25,234,  Oct.  :{0, 1897. 
By  heating  oxydinitrodiphenylamine  with  alkaline  sul- 
phides and  sulphur  in  an  aqueous  solution,  a  product  is 
obtained  which  dyes  cotton  directly  deep  blue-black  shades, 
fast  to  rubbing  and  light,  and  absolutely  fast  to  washing 
and  milling.  The  oxydinitrodiphenylamine  is  obtained  by 
reacting  with  1 .3 .4-dinitrochlorobenzene  on  p-amidopheuol 
in  an  alcoholic  solution  in  presence  of  an  acetate.  For  the 
production  of  the  dyestuff,  15  parts  by  weight  of  oxy- 
dinitrodiphenylamine, 75  of  crystallised  sodium  sulphide, 
30  of  sulphur,  and  a  little  water  are  heated  together  to 
about  140°  C.  until  the  melt  is  almost  dry.  The  tem- 
perature is  then  raised  to  160°  C.  to  remove  the  last 
traces  of  water.  The  dyestuff  can  be  used  directly.  It 
may    be    purified    by   dissolving    it   in    water    and    pre- 


cipitating with  an  acid.  Bluer  shades  are  obtained  bv 
employing  homologues  of  the  above  substance,  as,  for 
instance,  oxytolyldinitrodiphenylauiioe  obtained  from 
1.3.4-dinitrochlorobenzene  and  amido-o-cresol. — T.  A.  L. 

Azo-Dyestuffs  [Brown,  Black]  y  and  in  the  Production  of 
Fast  Dyeing  on  Animal  Fibre  ;  Impfs.  in  the  Manufac- 
ture of.  S.  Pitt,  Sutton.  From  L.  Cassella  and  Co. 
Frankfort-on-Main,  Germany.  Eng.  Pat.  2S,107,  Nov.  29 
1897. 

The  diazo  compound  of  2.3.3'-amidonaphthol  sulphonic 
acid  combines  with  various  components  to  yield  azo  dyestuffs, 
which,  however,  are  technically  of  no  value,  since  they  are 
not  fast  to  washing,  and  are  very  fugitive  to  light.  The 
patentees  have  now  discovered  that  if  the  dyed  fabric  be 
treated  with  bichromate,  the  shade  is  changed  to  a  deep 
black,  and  at  the  same  time  becomes  fast  to  milling  and 
light.  As  a  typical  example,  26  kilos,  of  sodium  2.3.3'- 
amidonaphthol  sulphonate  and  7  kilos,  of  sodium  nitrite  are 
dissolved  in  water  and  the  solution  is  run  into  50  kilos,  of 
hydrochloric  acid  (21°  B.),  cooled  with  ice.  The  diazo 
compound  which  separates  is  filtered  off  and  added  to 
14"4  kilos,  of  a-naphthol  dissolved  in  sodalye.  The  dye- 
stuff  so  obtained  dyes  wool  a  reddish-brcwn,  which,  on 
treatment  with  a  solution  of  sodium  bichromate,  is  changed 
to  a  violet  black. — T.  A.  L. 

Colouring  Matters  [Blue],  Impts.  in  the  Manufacture  of . 
II.  H.  Lake,  London.  From  Farbwerke  Mfihlheim  vor- 
nials  A.  Leouhardt  and  Co.,  Muhlheini-on-thc-Maiue, 
Germany.     Eng.  l'at.  28,60 f.  Dec.  3,  1897. 

It  has  been  shown  in  Eng.  Pats.  13,565  and  18,623  of  1890 
(this  Journal,  1891,  760  and  917)  that  blue  basic  dyestuffs 
are  obtained  by  reacting  witb  nitrosodimethylaniline  on 
dimethyl-ni-amidocresol  or  analogous  compounds.  It  is 
now  found  that  the  same  dyestuffs  are  obtained  by  employ- 
ing instead  of  the  »(-amidocresols,  condensation  products 
of  these  with  formaldehyde.  ;()ne  of  these  products  is 
obtained  as  follows  : — 30  kilos,  of  dimethyl-m-amidocresol, 
300  litres  of  water,  24  kilos,  of  caustic  soda-lye  (40°  B.), 
and  7 '6  kilos,  of  formaldehyde  (40  per  cent.),  are  heated 
together  until  the  smell  of  formaldehyde  has  disappeared. 
The  solution  is  filtered  and  neutralised  at  30°  C.  with  acetic 
acid,  when  the  condensation  product,  tetramctbyldiamido- 
dihydroxyditolylrnethane,  is  precipitated.  A  blue  dyestuff 
is  obtained  from  this  when  10  kilos,  of  it,  together  with 
19  kilos,  of  nitrosodimethylaniline  hydrochloride  and 
50  litres  of  spirit  are  heated  under  a  reflux  condenser  until 
the  nitroso  compound  has  disappeared.  The  melt  is  then 
diluted  with  500  litres  of  hot  water,  sodium  acetate  is  added 
to  precipitate  impurities,  and  the  filtered  solution  is  mixed 
with  salt  and  zinc  chloride.  A  coppery  resinous  mass 
separates,  which  solidifies  to  green  crystals  having  the 
same  properties  as  those  already  described  in  the  specifica- 
tions mentioned  above.  In  place  of  nitrosodimethylaniline, 
nitrosodiethylaniliue  or  benzene-azo-dimethylauiline  may  be 
employed. — T.  A.  L. 

m-Oxybenzaldehyde-o-Sulphonic     Acid,     Manufacture    of. 

O.   Imray,   London.     From  Farbwerke  vormals  Meister, 

Lucius    und  Briuiing,  IIoechst-a/Maiu,  Germany.     Eng. 

Pat.  28,707,  Dec.  4,  1897. 

m-oxYBENzALDEHYDE,  said  to  be  of  great  value  in  the  making 

of  acid  dyestuffs  of  the  Malachite  Green  series,  cannot   be 

sulphonated  in  the  usual  way.     The  process  is  claimed  for 

the  manufacture  of  the  sulphonic  acid  of  m-oxybenzaldehyde 

[CHO  :  OH:  SO.,II  =  1:3:6],  which  consists  iu  diazotising 

the  corresponding  amidobenzaldehyde  sulphonic  acid  in  acid 

solution  and  boiling   the   solution    until   the   evolution   of 

nitrogen  ceases.     The  product  is  also  claimed. — A.  C.  W. 

V.-TEXTILES:  COTTON.  WOOL.  SILK.  Etc. 

Mercerising  Cotton,  A  Process  for;   not  accompanied  by  the 

Shrinkage  of  the  Thread.    L.  Lefcvre.     Bull.  Soc.  Chim. 

1898,  19,   [20  and  21],  859—860. 

Ducat   (this   Journal,    1898,    840)    states  that   shrinkage 

during  mercerisation  is   obviated  by  the  addition  of  glucose 
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.1  bath.     It  has  long  been  known  that 

fa    -  une  i  op  ->    -  K.   Koecblin). 

_■  ■  !,.-.4f..  March  2,  1897,  the  addition 

of  alcohol*,  esters,  hydrocarbon-.  .  ssences,  &c.  is  recom- 

VVith  the  use  of  these  snbstai  Dkage 

statement  that  glucose 

confirmation. — A.C.  W. 

Cotton    I  '■  '"'  the    Lower  Fungi. 

II,, II.      \|.  •  Botanical  Section  of  the  Society 

nn-t-    and    Physician  ldorf, 

22, 

i  .|  that  r.m  cotton,  damaged  by  sea-water  and 

I  to  remain  in  a  moist  condition,  became  -o  weakened 

that  it  b>  riy  niifitfor  spinning.    At  the  same  time  a 

partly   (;rnii   and   partly  brown,  and  a  most 

a  lour  were  developed.    The  author  has  Btndied 

and   prepared   specimens  of  the  fungi,  which  bring  abont 

this  deterioration  of  taw  cotton.    In  some  cases  the]  are 

colonrieM,  and  can  "uK   be  distinguished  bj   staining,  in 

■  they  are  brown  coloured. 

Ill, -ached  unsized  ootton  strongly  raaurti  the  attack  of 
fungi;  but,  unless  the   ~i/e  contains  an  antiseptic,   moist 

,  i-e  a  weakening  of  the 

tilirc.  doe  i iblj   to  the  organic  acid-  prodnoed  by  the 

nol  the  siic  substance  (starch,  Sec.) — J.  E.  li. 

i  I  ,  li.-    Mercerising  of.     A.  A.  Bmimofl  and 

i:   a    Roaenthal,     Farter  Zeit  1898,  g,  [20],  809. 

Cotton  cloth  is  mercerised  bypassing  through  a  number 
of  tanks  zigzag  faahion,  ronad  two  Beries  of  rollers  plaoed 
hotiiontally  at  the  top  and  bottom  of  tie- tanks,  l  he  tirst 
tank  contains  the  ineroerising  solution,  caustic  soda  of 
to  li..  the  cloth  after  leaving  peases  through  a  pair  of 
squeezing  roller*,  the  upper  one  of  rubber,  ami  the  low.  i  one 

,it  OOppeT,  into  th< '"'  'ank  w  hich  contain!  only  air,  and 

•  liquor  ha-  limi  d  the  goods.    The  third 

th  links  contain  boiling  dilute  caustic  soda  solution. 

In  ill.    tilth  anil   sixth    ciimparlini  lit-,  the    fabric    i-    washed 

of  water  plaoed  between  the  bights,  in  the   seventh 

any  alkali   remaining   Is   neutralised   bj    a   boiling    dilute 

solution  ot   sulphuric  acid,  whilst  in  the  eighth  tank   the 

-bed  by   washing,  a-  in  the  fifth  and 

sixth,  with  jets  of  water. 

Ilia  goods  are  again  washed  with  running  water,  wrung 

out,    dyed,    and    finally  dried    in   a   stretched   condition 

on  mi  ordinary  lentering  machine    In  this  way.  it  i-  stated, 

is,  equal  to  any  produced  b\    more  complicated 

machini  I  obtained.  —  II.  I. 

Artificial  sm,  Soti  wi  o  .v.        1     Enecht.    3.  • 
Dyei    and  Col,  14,    I  258. 

Till*    product    which,     is    known    as     Ynnilmtrn    tUh,    is    u 
l    of    the  action    of    formaldehyde   on   gelatin.     A 
of  gelatin  of  the  requisite  consistency,  and  main- 
tained at  a  nnifonn  tempersture,  i-  delivered  in  fine  l 
on   to  band,  -o  arranged    that   on    ■ 

and,  th,'  filaments  can  be  r, > !,  .1  continuously  on  to  1 

,  a  -light  twi-t  beh 
i    u      i  -  - r  -- .  in.  boors  in 

an  aim  le,   whin  tin    fibre  i-   ready    for 

•  art  I    ia   silk  I  u  a  lustre  eqnal  to  th.'  i„.-t 
i  shows  a    scintillating  effect,  which 
-i  rung  light.      Il   is   tolerably 
but  dot  irably  in  tin-  reaped  a 

»ilk.    ( ii n  irla  and  1"  •  omea  Babbi 

and   lender,   but  trength    "ii    drying.     It    i« 

•a  hen   a 
llgbl    is   applied   to    il.  :v   -ilk,  with  the 

001  wool     or    t 

'   I        | 

.    whilst    the    dj 

.     I.. 


Waterproofed  Cotton  Fabrics  ("  Batist").  A  Scheme  for 
(he  Examination  of.  H.  Thai.  Chom.  Zeit.  1898.  22,  867 
and  880. 

See  wider  XXIII.,  page  1190. 

PATENTS. 

Hanks  of  Yarn,  Impls.  in  the  Method  of  ami  Apparatus 
for  Scouring.  G.Ormonrovd  and  T.  Mitchell.  Bradford. 
Eng.  Pat.  24,488,  Oct.  29,  1897. 

II  inks  of  yarn  are  spread  on  tocros-  band-  betwei  n  endless 
chains  and  are  passed  by  means  of  guide  rollers,  alternately 
through  scouring  bowls  and  squeeze  rollers.  Any  number 
of  bowls  can  be  arranged  in  line  according  to  the  number 
of  washings  required,  the  endless  chains  and  bands  being, 
of  course,  adjusted  to  them.  The  final  bowls  for  riusiug 
contain  clear  water  only. — C  M. 

Process  for  Mercerising. 
From  The  Farhenfabrikeu 
Elberfeld,  Germany.     Eng. 


Vegetable    Fibre,    A    New 
II.    E.    Newton,    London. 
vormals   F.   Haver  and   (  o., 
Pat.  27,020,  Nov.  18,  1897. 

A  hath  is  prepared  by  mixing  two  parts  (by  weight)  of 
soda  lye  of  88  B.  with  one  part  of  glycerin.  Cotton  i-  planod 
in  this  bath  until  it  has  the  appearance  of  parchment.  It  is 
then  washed  and  dried.  Under  these  conditions  there  is  no 
shrinkage,  and  the  cotton  increases  in  strength  ■_'.!  percent. 
Stronger  lye  may  be  u-e.l.  and  the  OOttOn  may.  if  desired, 
first  be  wetted  with  glycerin,  and  then  treated  with  the  soda 

i\ e  separately. — C.  If, 

Vegetable  Fibres,  Impts.  in  the  Treatment  of  [Decorticat- 
ing"}. C.  v7etherwax  Best,  New  i  ork  Sate.  Eng. 
Pat  28,491,  Dec.  2,  1897. 

(  ins  I  gnUM  and  other  vegetable  fibres  are  placed  in  baskets 
made  of  copper  gauze,  each  having  a  spiral  frame  fitted, 
horizontally,  in  it.  Between  the  convolution-  ,,l  the  spirals 
the  fibres  are  loosely  packed.  Several  of  these  basket-, 
placed  one  above  the  other,  arc  placed  in  a  digester  c  ipabh- 
of  withstanding  loo  lb.  pressure,  and  the  following  solution 
is  made  to  circulate  through  them  by  suitable  do 
described.  2u  lb.  of  caustic  soda  are  dissolved  in  s  gall-, 
of  water,  and  cooled  to  80  !•'.  ISO  lb.  of  tallow  or  fat, 
free  from  -all.  are   then    heated  to  120°  E.,  ami    thoroughly 

mixed  ■ ith  the  soda.  After  2 1  hours,  thai  is  after  saponifica- 
tion, the  mixture  is  remelted  with  100  lb.  of  fat,  and  then 
30  gnlls.  of  water  are  added.  When  nearly  cold,  80  lb.  of 
glycerin  in  8  gall-,  of  water  arc  slowly  stirred  in. 

I  If  this  mixture.  4  OS.  to  8  01.  per  gallon  of  water  are  need 
for  deguinming,  This  take-  about  one  hour  under  a 
pressure  oi  sboul  so  lb.  p,  r  square  inch,  at  a  temperature 
of  823  E.  After  thoroughly  rinsing  with  water,  the  fibm 
may  then  be  decorticated  wiih  the  following  mixture; — 
.me  part  bj  weigh)  "f  oaustio  soda  ami  throe  parts  of  car- 
bonate of  soda  dissolved  in  the  proportion  of  j  lb.  to  1  lb.  per 

gull.     \t  th.-  -ami   temperature  ami  pressure  i-  above,  the 

neoorti eating  take-  about  two  hours  (.see  also  this  Journal, 
1898,  '.Ml  ).—('.  M. 

Fabrics  '  'oati  >/  with  Rubber  or  the  tOu  Substances,  Tmpte. 
in  the  Treatment  of .  V.  A.  Birley  andC.  Macintosh  and 
i  .,.,  Ltd  .  Manchester.     Eng.  Pat  29,01  l.  Dee.  8.  1897. 

i  i. rin,   immediately    after  being,   coated  with   rubber  or 

like  material  ill  a  spreading  machine    i-   passed  over  tenter- 

ing  chain-  attached  t.>  th.-  machine.  Bj  mechanism, 
d.  scribed  in  the  patent,  the  doth  is  subjected  to  an  inoreas 

ing  tension  in  the  direction  of  it-  width,  and  is  held  under 
such    leu-ion    until    quite    dry.      I  ■ «  sted    in   this  way  it    i- 

elainied  that  lb.    doth   does   not    shrink    after  being  coated, 

a-  i»  nsualfj  the  case.— ( I,  M. 

Mercerising  or  Finishing  Yarn,  Apparatus  for.    A.  \\  i 
\.uau.  Switzerland.      Eng.  Lai.  29,613,  i»ee.  |4, 

1  one  '" ted  "ii  a  <  crtical  reel,  the  diamt  h  i  ..t 

wbnh.  by  soitabli  mechanism,  described  in  the  patent, 
i  .oi  eased  ai  s  ill. 

reel  is  thi  n  plaoed  in  a  vertical  cylinder,  fitted  inside 
with  bori  .  which  have  boles  being  toward-  the 

centre.     1  In    reel  is  rotated,  the  mercerising  :luid  being 
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sprinkled  on  to  the  yarn,  and  the  waste  led  off  by  a  pipe 
at  the  bottom  of  the  apparatus. 

When  mercerised,  the  yarn  is  washed  by  continuing  the 
process  with  cold  water.  To  remove,  the  reel  is  taken  out, 
its  diameter  reduced,  and  the  yarn  lifted  off  (see  also  this 
Journal,  1S98,  149,  240,  345,  452,  573,  756,  and  840). 

— C.  M. 

Textile  Fabrics  and  other  Materials,  Impts.  in  Coating. 
T.  B.  Powell,  London.     Eng.  Pat.  29,842,  Dec.  16, 1897. 

Three  pounds  of  gelatin  are  steeped  in  cold  water  for  12 
hours ;  the  water  is  then  run  off,  and  the  product  heated  in  a 
steam-jacketed  pan  with  8  oz.  of  glycerin.  The  whole  is  then 
thoroughly  mixed  with  1  oz.  of  formic  aldehyde,  and 
poured  on  to  a  smooth  surface,  such  as  glass,  ou  which  a 
weak  solution  of  ox-gall  has  been  put.  The  material  to  be 
coated  is  pressed  on  to  it  when  it  is  nearly  set,  but  still 
tacky.  By  this  process  fabrics  are  made  which  have  all  the 
properties  of  leather  or  leather  cloth. — C.  M. 

Rendering  Materials  Fire-proof,  Impts.  in  :  and  in  Extin- 
guishing Fire.  L.  Lityuski,  A.  Kodakiewicz,  and  F. 
Kurowski,  Lemberg,  Austria.  Eng.  Pat.  14,532,  July  1, 
1898. 

According  to  the  first  claim,  "  the  application  and  use  of 
the  improved  preparation  for  the  impregnation  of  all  kinds 
of  combustible  substances  such  as  wood,  paper,  cardboard, 
textiles,  straw,  and  the  like,  by  which  the  same  are  rendered 
uninflammable  and  completely  fire-proof,  characterised  by 
the  employment,  separately  or  together,  and  in  combination 
with  sodium  chloride  and  a  necessary  quantity  of  a  suffi- 
ciently strong  solution  of  de-fatted  quillaia,  glue,  gelatin, 
horn,  or  similar  animal  substances,  and  the  said  solution 
being  saturated  with  carbonic  acid  and  of  manganese  oxide, 
calcium  oxide,  potassium  hydroxide,  potassium  carbonate, 
ami  sodium  oxide,  or  of  chemical  waste  or  by-products 
which  contain  the  said  salts." 

For  extinguishing  fire,  the  described  compound  is  applied, 
mixed  with  water. — E.  S. 

Fire-Proofing    Compositions,    Impts.   in.     G.  X.  Dime,  New 
York,  U.S.A.     Eng.  Pat.  17,497,  Aug.  13,  1898 

The  composition  consists  of  1  part  of  microeosmic  salt  and 
15  parts  of  ammonium  chloride.  In  some  cases  an  addition 
is  made  to  the  composition,  of  1  part  of  sodium  or  potassium 
borate.  Wood  is  treated  by  drying,  and  immersion  in  the 
heated  solution  <>f  the  composition  until  it  is  sufficiently 
saturated  to  sink.  Lace  and  other  fabrics  are  subjected  to 
immersion  and  drying  only.  When  celluloid  is  to  be 
rendered  fire-proof,  the  composition  is  placed  in  the  material 
of  which  the  celluloid  is  made. — E.  S. 

VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Indigo  Vat,  Production  of  an  ;  hi/  Electro-deposited  Zinc 
A.  Binz.     Zeits.  f.  Elektroehem!  1898,  5,  [9],  103—108. 

In  a  previous  communication  (this  Jourual,  1898,  759)  the 
author  put  forward  the  view  that  the  reduction  of  Indigo 
Blue  to  Indigo  White  in  the  ordinary  alkaline  zinc-dust  vat 
is  the  result  of  the  direct  action  of  the  zinc  on  the  Indigo 
Blue,  and  not  of  the  hydrogen  evolved  by  the  action  of  the 
zinc  on  the  alkali.  He  now  describes  some  further  experi- 
ments which  are  intended  to  support  this  view.  Goppels- 
roeder,  von  Wanha,  and  Mullerus  have  already  shown  that 
the  formation  of  an  electrolytic  indigo  vat  in  the  cold  is  very 
incomplete,  but  the  author,  on  carefully  repeating  his 
experiments,  has  arrived  at  the  conclusion  that  the  condi- 
tions in  the  electrolytic  vat  are  not  comparable  with  those 
which  obtain  in  the  ordinary  zinc-dust  vat.  The  difference 
is  chiefly  due  to  the  fact  that  in  the  electrolytic  vat,  using 
caustic  soda  as  electrolyte,  the  hydrogen  which  is  evolved 
at  the  cathode  carries  the  suspended  Indigo  along  with  it 
upwards  through  the  solution,  and  scarcely  acts  chemically 
on  it  at  all.  In  the  zinc-dust  vat,  on  the  other  hand,  the 
Indigo  remains  lying  at  the  bottom,  and  is  almost  quanti- 
tatively converted  into  Indigo  White. 


If  the  author's  view  be  correct,  then,  on  replacing  the 
caustic  soda  solution  in  the  electrolytic  vat  by  a  solution 
of  sodium  zincate,  electrolytic  zinc  will  be  liberated  at  the 
cathode,  and  the  formation  of  the  vat  should  take  place 
more  readily.  This  was  proved  to  be  the  case  in  the  fol- 
lowing experiment: — The  cathode  compartment  consisted 
of  a  cylindrical  vessel  20  cm.  high  and  4-5  cm.  wide,  into 
which  was  introduced  a  zinc  disc  (4-5  cm.  diameter)  and  a 
tightly-fitting  zinc  cylinder  (area  of  exposed  surface  217 
sq.  cm.).  The  anode  compartment,  containing  a  platinum 
anode,  was  an  earthenware  pot  25  cm.  high  and  T7  cm. 
internal  diameter.  The  electrolyte  was  prepared  by  slowly 
adding  a  solution  of  75  grms.  of  zinc  acetate  in  190  c.c.  of 
water  to  a  solutiou  of  50  grms.  of  caustic  soda  in  50  cc.  of 
water.  A  mixture  of  20  grms.  of  Indigo  and  25  grms.  of 
finely-powdered  zinc  acetate  was  then  added  to  200  c.c.  of 
the  above  electrolyte,  and  introduced  into  the  cathode  com- 
partment, whilst  the  porous  pot  contained  25  c.c.  of  the 
electrolyte.  The  current  strength  employed  was  0  •  25  ampere 
during  the  day,  and  0'  15  ampere  during  the  night. 

After  72  hours'  continuous  electrolysis,  20  c.c.  was  with- 
drawn from  the  cathode  compartment.  In  appearance  it 
was  a  brown  vat  mixed  with  some  insoluble  green  substance. 
After  standing  for  a  short  time  in  a  test  tube,  three-fourths 
of  the  liquid  was  perfectly  clear,  and  10  c.c.  of  this  was 
found  to  contain  0-418  grm.  of  indigotin  and  to  possess 
a  faint  basic  smell. 

After  electrolysing  for  another  period  of  48  hours,  10  c.c. 
of  the  vat  contained  0-553  grm.  of  indigotin,  whilst  after 
electrolysing  for  48  hours  more,  the  amount  of  indigotin 
had  diminished  to  0-527  gnu.  in  10  c.c,  and  there  was  a 
distinct  smell  of  ammonia.  From  this  experiment  it  follows 
that  during  the  electrolytic  separation  of  zinc  from  a  solution 
of  sodium  ziueate,  a  complete  transformation  of  Indigo  Hlue 
into  Indigo  White  takes  place.  The  reaction  goes  on  in  the 
cold,  whereas  hydrogen,  without  the  application  of  heat, 
practically  does  not  act  at  all. 

In  another  experiment  the  author  shows  that  if  the  same 
current  is  sent  through  two  sets  of  divided  cells  containing 
respectively  sodium  zincate  and  caustic  soda,  then  fifteen 
times  as  much  Indigo  Blue  is  transformed  into  Indigo  White 
in  the  cell  in  which  zinc  is  deposited  as  in  the  cell  in  which 
only  hydrogen  is  evolved. — J.  S. 

Sumac,   Examination    of.      Spica.      Leipziger  Father-   und 

Zeugdr.-Zeit.  1898,  47,  [12],  526. 

See  under  XXIII.,  page  1191. 

Light,  Action  of,  on  Dgcd  Cotton  Goods.     C.  Rheinliinder. 

Leipziger   Farber-    und   Zeugdr.-Zeit.    1898,    47,     [11], 

481—482. 
The  author  gives  the  results  of  some  comparison  expert 
ments  carried  out  with  cotton  dyed  to  the  same  shade  with 
natural  colouring  matters  and  with  the  so-called  "  Diamine 
Colours "  (L.  Cassella  and  Co.).  The  samples  were 
exposed  under  glass  for  four  hours  daily,  from  June  15  to 
July  15,  aud  the  following  observations  were  made:  — 

1.  Indigo  Blue  compared  with  Diamine  Blue  E.F. 
Both  were  unchanged  after  10  days.  In  20  days  the 
former  had  become  greyish  aud  the  latter  redder  in  shade, 
while  at  the  end  of  the  exposure,  the  indigo  had  a  greenish, 
and  the  diamine  colour  a  violet  hue. 

2.  Light  Brown. — Catechu  with  "  Bichrome  "  compared 
with  Diamine  Brown  M.  Here  the  natural  dyestuff  had  in 
30  days  faded  less  than  the  artificial. 

3.  Dark  Brown. — Catechu  and  "  Bichrome  "  with  Log- 
wood and  Fustic  compared  with  Diamine  Cateehin,  Diamine 
Brown  M,  Diamine  Fast  Yellow,  and  Diamine  Blue  Black. 
The  artificial  colouring  matters  showed  greater  fastness 
than  the  natural  dyestuffs. 

4.  Grey. — Sumach  on  Iron  Mordant  compared  with 
Diamine  Blue  Black,  Diamine  Orange,  and  Diamine  Fast 
Yellow.  The  sumach  had  faded  at  the  end  of  10  days,  aud 
in  30  days  was  bleached,  while  the  diamine  colours  suffered 
comparatively  little. 

5.  Dark  Grey  on  Indigo  Ground. — Camwood,  Fustic, 
and  Logwood  on  an  Alum  Mordant  compared  with  Diamine 
Blue  Black.  Very  little  difference  in  fastness  was  hen 
noted. 
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.,,  I..-,,  compare  1  with  Diamiueral  Blue 

h  mi..'.-. i  :ii>.  r  80  days  and  the  latter 

hut  little.     A  sauipl  •  dyed   with  one-fourth 

of  indigo  and  topped  with  logwood,  faded  much 

more  than  thi  .lour. 

7     Violet.— lug*  imach  and  Stannous  Chloride 

Bine  8  B      The  latt.-r  was  hardly 

t.   while    the  former   was    bleached    by   80   day-' 

II    I. 

,.„  Chromite.     Leipzigei  Farber-  und  Zeugdr.-Zeit. 
-.  47,  [ii].  iti. 

eesfully  applied  as  n  mordant 
in  cotton  dyeing  by  II.  Koechlin,  who  prepared  ii  by 
iddiog  eansl  pai  I     al    88     B.)   and 

th  part  at  83    B.)tothe  mordanting  bath  eon- 
chromium  I  pari  al  SO   B,  I. 

W.'i  lb,  of  precipitated 
chromium  hydrate  in  If  litres  "f  caustic  soda  (88  B.), 
and  t..  dilute  the  product  with  6f— 9  litres  "t  water  ami 
II  lb.  of  glycerin.  In  order  t<>  keep  Schmid's  solution, 
-  i|.i...|.  and  just  before  using  it.  it 
.  Iding  the  requisite  amount  "t  ehromiom 
bydi 

ng  dyestoffi  will  dye  on  tin-  mordant  without 

\  iolet,    Malachite 

Green,    Pbospbine,    Methylene    Blue,     Alizarin,    Alizarin 

Blue,    Anthracene    Blue,   Gallocyanine, 

Coeruloln,  logwood,  Quercitron  bark,  Persian  Jberries,  and 

If  ohrome  alum  be  likewise  employed,  Bismarck 

Brown,  Victoria  lSlu.-.   the    I  i    Alkali   lilue  may 

ii  thi-  mordant     II.  I. 

H        /'/..  Mordanting  of \  with  Aluminium  Salts.    G.  Eberle 
Karbet    Zeil     1898,  9,     20],  812-^314. 
-     1041.) 

Im  authors  are  led  to  the   following  explanation  of  the 
mordanting  ..i   «.»•!  with  aluminium  salts.     A-  mordants, 
•'i..ii:  aoids  are  employed  because  of  the  insta 
.im  salts  of  the  >  A  normal 

alkali  Milt  <if   a  wi  added    us  an    assistant,  an 

th.  -nun..'  acid  uniting  with  the 
alkaline  base  and  the  aluminium  with  the  weak  Bcid.     The 
.  taking  up  the  aluminium  and  weal 
m  the  hydrolysis  of  the  new  aluminium  -alt. 
Some  appan  at  exceptions  t.»  the  conclusions  arrived  at  in 
l<  .1  [taper  receive  the  following  explanation  : — 
Sulpkoeyanu    Acid  (at ling    to   Ostwald'e   measure- 
used  in  the  mordanting  hath,  exerts 
ivoorablc  action  on  the  subsequent  dyeing,     This   is 
that   in   tin-  hot   hath   tin-  acid  i- 
"^  i  1        '  i:. i!i,  inn!  Malonic 
.  do  not  act  die 
ilj   proporli  .eir  strength.       I 

in  in  the  hath,  and  the  ami. 

f  their  anomalous  behaviour,  cite  tl bserva- 

,1.  i. ir  Prakl   < "Ii.  in   47,  30S     88 

salts,  form  derivatives 
ind  weak  acid?     chromo-oxalic  and  chromo- 

of  the  for i\  • 

similar    to    potnssium    ferricynnidc,   and 

I  forms 
Is.     Al -    ed   with   i 

■  -,•    in    both 

Dived  by 
-     •     I"  the  I'm  rotation  .if 

mi. I  tiii-  is  supported  by  the 

bath,  ><h,  r, 

i  much  weaker 

i-  solution. 

found  that  th.  pi  i  „i„.,,  mordant- 

.--iiiin  btchrom  iti  .    ,  ....  ,|M 

II.  re  th.  ft  n...  vmiIi  the 

ie  aeii 

i  ill)  employed,  and  in  this  waj  the 


Boro-sulphurie  Acid  or"  BgaJisol"  (ii.  Bberleaod  Co., 
Ger.  Pat  1895,986)  is  mentioned  as  a  useful  weak  acid 
and  Bubstituto  for  cream  of  tartar. 

Finally,  the  authors  regard  wool  as  an  amidiue-like  sub- 

Btance,  and   not  as   an  Amido-carhoxylie   acid,  and  they 

nt  the  chaoses  taking  place  during  mordanting  with. 

e.g.,    aluminium    chloride,   and    dyeing  by    the    following 

formulae : — 

lit  1 


\y 


\ 


/\ 


J 


i: 


Wool. 

Ill  1 

y*\ 

11,  |  »  R, 

AN/ 

I 
Al 

Wool-Aluminium  l  Ihloride, 

Mordanted  w  o  il 


/\nh/ 

Wool  Hydrochloride. 
Oolooi   LckL 

R,  j        >B, 

AN/ 

i 

Al  = 

Dyed  Wool. 
W  ool  colour-lake.) 


Amidines  ar.-  strongly  hasic  and  weakly  acid  substances  ; 
the  entrance  of  an  acid  group  e.y.,  HC'I — into  the  wool 
molecule  during  mordanting  increases  it-  acidity,  and  the 
wool  Can  now  unite  with  the  alumina  or  other  base.  In 
th.  subsequent  dyeing  operation  thi-  acid  gp.up  is  expelled 
more  or  less  completely  and  quickly  according  to  whether 
it  be  a  strong  or  weak  acid,  bj  the  weak  coloni  acid  of  the 
dyestuff,  the  change  taking  place  by  ma--  action  only. 
Hence,  the  presence  of  strong  acid  in  the  murdanting  hath 
unfavourably  affects  the  dyeing  process.  This  view  is  sup- 
ported hj  the  observations  recorded  in  the  previous  paper, 
and  by  the  fact  that  the  thorough  washing  of  mordanted  wool, 
in  removing  the  acid,  increases  its  affinity  for  dyestuffs. 

—II.  I. 

Alhitiniii.     I'll.      Behaviour    of  th.     Sulphur    ill    Ash   I     ■' 

E.  Harnaek.     Ber.  1898,  31,  [13],  1938— 1943. 

A-ii-i  i;ki  albumin  (prepared  by  treating  copper  albuminate 
successively  with  caustic  soda  and  hydrochloric  acid,  and 
dialysing)  contains  (he  same  proportion  of  sulphur  as  the 
original  material,  bnl  in  a  different  form,  since  it  no  Longer 
blackens  an  alkaline  solution  of  lead  oxide  when  boiled  with 
it.  The  albuminates  of  copper,  sine,  snd  platinum  do  not 
blacken  the  lead  solution,  whilst  lead  albuminate  .l.v  soj 
the  sulphur  in  the  original  albumin,  therefore,  probably 
undergoes  oxidation  during  the  precipitation  by  the  metasbc 
solutions.  A-li  free  albumin,  itself  insoluble  in  water, 
forms  soluble  compounds  with  bases  and  acids:  the  latter 
precipitated  h\  .  xcess  ..f  acid  ..r  by  normal  -alts,  bul 
not  by  alcohol,  ether,  and  phenol,  whilst  the  former  are 
also  not  precipitated  by  normal  -alts.  The  halogens  form 
stable  intenniil.ctilar  compounds  with  albumin,  some  of 
which  areof  technical  interest     The  Bulphurio  these  coiu- 

|,,.iiii'l-  i-  alfO  in  the    oxi.li-e.l    form,  and  does    not    hhieken 

lead  solution.     Bj  forthei   action  of  the  halogens,  sulphur 

i-  -pi it  olT  in  three  equal  fractions, showing  that  the  albumin 

null. ■•■  ins  it  least  three  atoms  of  sulphur,  and  hat 

a  ui'.leeulai  weight  of  not  leas  than  5,000. — T.  I\. 

.Wi/iliihol   PurpU  or    Violet.      Leipsigei  Farber-  unci 
Zeugdr.-Zeit.  1898,  47,  [11],  486. 

Tills   dyestuff,    manufactured   bj    the   Fabrik    Chemischer 
Produote  in  Thanu  und  Mulbuusen,  i-  employed   for  dyeing 
p  violet-blue  shades.     i'ellow  styles  are  obtained 

by  printing  the  goods,  which  bare  beeu  previously  padded 
with  naphthol  oleim.  with  a  mixture  of  Btannous  chloride, 
chromium  acetate,  and  Persian  berries  extract.  By  pas* 
through  a  Mather  and  l'lati  appai.itu-.theeol.uii  is  developed 
and  the  cotton  i-  then  dyed  in  a  solution  ol  Haphthol 
Purple,  wa-hed,  hot  soaped,  treated  with  copper  sulphate 
on,  ami  final  tnd  di  ii  d.    -II.  I. 
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Lawny/  Colours  and  Oxy diamine  Violet,  Fastness  to  Light 
of.  L.  Lefevre.  Rev.  Gen.  des  Mat.  Col.  1S98,  2  [81], 
344. 

0.rydiamine  Violet,  although  not  absolutely  fast  to  light,  is 
faster  than  any  other  dycstuff  which,  alone  or  in  combina- 
tion, gives  the  same  shade. 

Latiary!  Bines  Ji  ami  B  B  are  equal  to  the  Sulpbo- 
cyauines  in  fastness  to  light  ;  J.anari/I  Marine  Blue  is  the 
least  fast  of  the  series.  Th.\  do  not  withstand  milling. 
[See  this  Journal,  1898,  1042.  |— E.  B. 

Azo-Dyestnffs,  Insoluble .  Employment  of,  in  Cotfon-Dyeing. 

E.  Blondel.     Key.    Gen.   des    Mat.   Col.,   1898,   2     [21], 

342—344. 
Comparatively   few   of   the  numerous  dyestuffs  of  this 
group  find  employment  in  dyeing.     Those  most  largely  used 
are  Paranitraniline  Kid,  Napbthylamine  Claret,  and  Ortho- 
and  Metanitraniline,  and  Nitrotoluidine  Oranges. 

The  first-named  of  these  is  the  most  important ;  the 
second  is  characterised  by  giving  a  colour  which  it  is  impos- 
sible to  obtain  from  any  other  dycstuff;  while  the  oranges 
are  superior  in  shade  to  lead  chromatc  oranges,  and  are, 
moreover,  non-poisonous. 

The  colours  are  less  fast  to  light  than  Alizarin  Red,  but 
they  are  sufficiently  fast  for  general  purposes.  They  are 
extremely  fast  to  bleaching-powder,  and  withstand  soaping 
and  the  action  of  aqueous  acids  at  a  boiling  temperature. 
By  reason  of  the  last  property  they  are  adapted  for  use  in 
dyeing  cotton  yarns,  when  these  have  to  be  woven  with 
woollen  yarns  which  are  to  be  ultimately  dyed  in  the  piece, 
provided  that  copper  salts  are  not  used  in  mordanting  the 
latter. 

As  the  colours  are  fast  to  milling,  they  may  also  be 
advantageously  employed  in  dyeing  cotton  yarns  intended 
for  the  manufacture  of  mixed  cotton  and  woollen  tissues 
which  have  to  be  milled. 

They  are.  further,  suitably  employed  in  dyeing  tissues 
which  are  afterwards  ''raised,"  as  they  penetrate  the  texture 
of  the  tissues  well,  and  they  may  he  used  in  dyeing  cotton 
in  the  state  of  "  wool "  and  sliver,  purposes  to  winch 
Alizarin  Red  cannot  be  applied. —  E.  B. 

Indigo,  The  Proportion  Jived  on  the  Fibre,  on  Dyeing 
Fabrics  with.  A.  Binz  and  F.  Rung.  Zeits.  angew. 
Chem.  1898,  [42],  957—960. 

AcvouniNi;  to  the  author,  no  systematic  experiments  have  as 
yet  been  made  to  determine,  in  the  case  of  Indigo,  how 
much  of  the  dye  is  taken  up  by  the  fabrics,  and  how  much 
left  in  the  bath.  This  is  partly  due  to  the  fact  that,  whilst 
in  the  case  of  many  other  dyes  the  contents  of  the  vat 
correspond  with  the  amount  of  material  introduced,  this 
does  not  always  hold  good  with  the  indigo-bath.  Thus,  the 
solution  may  become  weaker  through  the  decomposition  of 
the  Indigo  White,  by  the  formation  of  a  deposit,  as  in  the 
lime  zinc-dust  process,  or  by  the  oxidising  action  of  the  air. 
As  to  which  is  the  best  method  of  dyeing  with  Indigo,  the 
author  regards  the  question  as  an  open  one.  The  cleanest 
bath  {i.e.,  without  deposit)  is  obtained  by  the  use  of  hydro- 
sulphite  solution  as  a  reducing  agent.  This  is  also  advo- 
cated by  von  Georgievics  (Der  Indigo,  Leipzig,  1892)  and 
by  the  Badisehe  Auilin  und  Soda  Fabrik,  and  in  spite  of  the 
fact  of  its  being  expensive,  has  been  adopted  in  many  dye- 
works,  both  for  wool  and  for  cotton  fabrics.  It  was  there- 
fore employed  by  the  author  in  these  experiments;  thus 
eliminating  the  questions  of  the  determination  of  Indigo  in  a 
deposit,  and  of  the  cost  of  recovering  it.  The  charge  for 
the  main  vat  was  prepared  by  mixing  300  litres  of  sodium 
bisulphite  at  38°  B.,  500  litres  of  water,  35  kilos,  of  zinc  dust 
(7.">  per  cent,  of  zinc),  and  22  kilos,  of  burnt  lime.  The 
clear  hydrosulphite  solution  thus  obtained  was  mixed  with 
120  kilos,  of  indigo  paste  (B.A.S.F.  20  per  cent.)  end  70 
litres  of  soda  lye  at  40°  B.,  and  after  warming  for  half  an 
hour  at  45°  C,  the  whole  was  made  up  to  1,330  litres.  The 
solution  was  completely  clear  and  without  deposit,  and  it 
was  proved  experimentally  that  its  contents,  as  determined 
by  evaporation  of  an  aliquot  portion,  were  in  close  agree- 
ment with  the  calculated  numbers.  The  Indigo,  mixed  with 
the    hydrosulphite,   goes    into    solution    quantitatively   as 


Indigo  White,  and  loss  by  "over-reduction"  does  not 
occur. 

A  series  of  quantitative  determinations  showed  that  after 
dyeing  a  number  of  fabrics  during  the  first  day,  and  then 
standing  over-night,  the  bath  was  stronger  in  the  morning, 
although  no  addition  had  been  made.  Thus,  in  the  evening, 
50  c.c.  of  the  solution  contained  0-1448  grm.  as  against 
0-1528  the  next  morning.  But  this  recuperative  power 
gradually  diminished,  and  at  the  end  of  the  sixth  day  the 
vat  contained  a  fine  bluish-green  substance  in  suspension, 
and  50  c.c.  of  the  clear  solution  contained  0-1080  grm.  A 
fresh  charge  was  then  necessary.  The  general  conclusion 
arrived  at  on  this  point  is  that  the  mean  percentage  of 
Indigo  White  in  the  liquid  in  the  dyeing  vat  remains  constant, 
and  there  is  no  deposit,  if  the  charge  in  the  main  vat  is 
renewed  at  sufficient  intervals. 

To  determine  the  percentage  of  Indigo  fixed  to  the  fibre, 
an  experiment  was  carried  out  on  a  large  scale.  In  the 
course  of  this,  7,759  articles  of  cotton,  with  a  total  Wright 
of  46,527  kilos,  were  dyed,  of  which  4,240  (25,500  kilos.) 
received  a  dark  colour,  and  3.5UI  (21,527  kilos.)  a  light  or 
medium  colour.  For  this  3,204  kilo',  of  Indigo  paste  (pure 
B.A.S.F.  2C  per  cent.;  corresponding  to  640-8  kilos, 
of  pure  Indigotin  were  used.  The  amount  of  Indigotin 
fixed  to  the  fibre  after  the  souring,  washing,  and  drying 
was  determined  in  each  batch  by  the  glacial  acetic  acid 
method.  (Brylinski.  This  Journal,  1898,  609.)  The  per- 
centage of  water  in  the  cotton  was  allowed  for  by  taking 
the  mean  results  of  several  determinations.  The  waste 
liquor  from  the  washing  was  collected  in  tanks,  and  after 
subsidence  of  the  Indigotin,  the  clear  supernatant  liquid  was 
run  off  and  the  amount  of  Indigotin  in  the  residual  deposit 
determined  by  the  hydrosulphite  method.  The  results  thus 
obtained  were  :  — 

Indigo  taken &10-8  kilos. 

Per  Cent. 

Indifro  fixed  on  fibre 56322  kib.s.  =  S7's:> 

Indiero  in  the  washings 73-06    „      =11*34 

Total 6S5'28    ..       =9918 

— C.  A.  M. 

Turkey    tied    \_Calico  Printing],   Alkaline  Discharge  of. 

VY.  Triapkine.     Rev.  Gen.  des   Mat.  Col.  18!>8,  [21,]  2 

350—360.  (See  this  Journal,  1898,  3  17  and  661.) 
Operations  after  Printing.— The  printed  tissues  should  he 
immediately  steamed.  Delay  in  performing  this  operation 
is  attended  by  a  weakening  of  the  discharge  colours, 
owing  to  their  becoming  neutralised  by  the  carbon  dioxide 
and  other  acid  gases  present  in  the  air,  and  to  their 
excessive  absorption  of  moisture.  As  glucose  is  hygro- 
scopic, the  colours  printed  on  tissues  prepared  with  it, 
become  enfeebled  more  rapidly  than  those  which  are 
printed  on  unprepared  tissues.  The  tissues  dyed  yellow 
shades  of  Turkey-red  may  be  kept  unsteamed  longer  than 
those  dyed  blue  shades. 

Sometimes  the  tissues  on  leaving  the  printing  room,  are 
cooled,  especially  when  they  have  been  dried  at  a  high 
temperature,  e.g.,  70° — 75°  C.  The  object  of  this  is  to 
prevent  a  reaction  between  the  constituents  of  the  colour- 
mixtures  containing  Indigo  from  taking  place  before  the 
tissues  are  steamed,  and  also  to  enable  the  latter  to  absorb 
the  necessary  amount  of  moisture  during  the  steaming 
operation. 

Stt  <ii/iing  is  performed  in  a  steam  aniline  ageing-machine 
or  similar  apparatus  at  a  temperature  of  100° — 102°  C. 
A  large  volume  of  steam  is  required.  The  steam  supply- 
pipe  should  be  about  4-5  cm.  in  diameter.  It  is  advisable 
to  attach  a  pressure  gauge  to  it  and  to  admit  the  steam 
into  the  steaming-chamber  at  a  pressure  of  }t — 5  of  an 
atmosphere.  Sometimes  the  bottom  of  the  chamber  is 
enlarged  so  as  to  hold  a  layer  of  water,  through  which 
the  steam  is  passed,  the  spray  produced  being  retained  by 
copper  sieves  placed  over  it. 

The  solvent  action  of  the  alkali  on  the  Turkey-red  lake 
is  promoted  by  moisture  in  the  steam,  but  there  is  a  danger 
of  the  patterns  "  spreading,"  if  the  degree  of  moisture  present 
exceed   a   certain    limit.      More    moisture   is    required    in 

r.  2 
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ng  glucose-prepared  than  is  needed  tor  unprepared 

1  I 
rrnined  by  the  nature  of  theTurki 
.  the  depth  the  printing  rollers 

.  _•■■  mixture*  employed. 
W|,it,-  ■•■  ftming  than  colour  dis- 

i-luirge».     !■  >f  "hite  discharge*  ol 

with  Aliaarii  through  the  machine,  each  of 

i«n  minutes'  liur  ven. 

Xhe  Lining   U    twofold  :    first,  the 

lc.,l  uuV  Minnie  coim| la,  namely, 

„,<t;Um  nd  analogous  com- 

sodium  nluminate,  and  fatty  soaps;  secondly,  in 

Ihe  yellow  and  green  discharges,  lead  oxide 

ipitated  in  the  fibre,  and  in  Ihe  ease  of  the  blue 

and    green  discharges,    the    indigo    present    is    reduced. 

Probably    also,   wl  Jour   mixtures   contain    such 

compounds,  tin  and  unc  oxides  and  silicates  become  fixed 

in  the  fibre  in  il»i-  operation. 

/,•        idatim  i  /  ike  Indigo.— the  blue  and  green  colours 
■  r.  oxidised   by   washing   in   running   water.     The 

colour-  thus  treated,  however,  do   nol   clear   well   in   the 
ition.      The    tissue!    are,    therefore,   pre- 
ferably submitted  to  exposure  t"  moist  air  for  1—2  hours 
mperatore  i  C.    Prcqui  ntlj   tissues  are 

..I  in  this  manner  and  are  then  washed  before  being 
l  p. . ).,  i  bl  les  are  thus  obtained. 

implished  in   taj  :  ith  tollers. 

The    tisanes     past    through     full    width    and    during    their 

treated   with  a  spray  of  water.     The   upper 

rows  of  rollers  are  fixed  above  the  tanks  -o  that  the  tissues 

hi    "r.  and  the  oxidation  of  the 

i  White  thereby  completed.     To  this  end,  it  is  useful  to 

:  numbei   "i   rollen  above  the  tank,  a*   in  a  con- 

emg  sppparatus.     The  dimensions  ol  the 

tUllks      lire:      lengtl  III.  j      height,      1'SS—  l'S       111. 

(width  not  given).     The  operation   sab  I       2  minutes. 
In  washing,  oxidation  of  the   Indigo  White  is   achieved, 
matters,  as  glucow  in  the  prepared  tissues  and 

coloured   alkali   ipounds,  are   removed.     The  clearing 

hath-  through  which  the  tissues  afterwards  |>a~- are  less 
equcntlj  r,  ■  hen  this  preliminary 

■■  d.  Moreover,  the  red  grounds  of  the 
patterns  retain  their  brilliancy  of  colour  better  when  they 
are  thus  tr.  sted  i"  n,t  to  being  cleared.  '  In  the  other  hand. 
the  discharges  nltimati  I  are   less   i 

la  the  ease  when  the  operation  i-  omitted.     This  is  due  to 

minion  In  the   printed    parts   of  calcium-all 
and    slllco  alixarates,  from   the  lime  salts   present    in   the 

idvisablc  to  wash  tissues  printed  with  full 
.riiiL-  them, 
tissues   are   treated   at    a   temperature 
ition  "i  sodium  silicate.    The 

perfor I   in   a   tank,   which    i-    common]] 

i   into   three  •■ partmanta,  wide   enough   to   admit 

two  pit  one  of  i  ach 

eompartmenl    heii  ows  :    length,   :i-.">— 1-5    m.  j 

height,    1-25  width,    1-85    (f    ■.'••J.M   m.      To 

output,   i"  n     pieces   :.r,-   sometimes    | 

'•ark  to  me,  two  on  each  side  of  the 

bio  only  in  the  case  of  reds 

o  in  other  cases  "  marking  off  " 

red,  the  temperature  of  the 

hath  inn-'  ihe  hod,  for  other  shade*  ■ 

rather  lowi  i  torn] 

Reds  dyed  with  purin  and  Plavopurpnrin  are 

gtvi  n  i  minuti  to  i  minuti 

withAl  duration,     Inthefonnei 

i     -   lilicate 
R  .  m  the  latter,  om  pci  cent,  la  used. 

a 
Importance  i      it     should    approxii  ii„."    formula 

■ 

When   thn  I.  it  ,,    ,  lo  tin 

••f   them   «ith   tin-   solution  of  sodium 

silicate,  and  to  supply  boiling  water  to  the  second      rhi 

solution    in    the    lir«t    tnnk    require-    to    l»-    renewed   after 


150 — 300    pieces,    50   m.    long,   of    yellow-shade    red-    or 

■ —  800  piece-,    of    blue-shade    reds,    previously   washed, 

have  been  passed  through  it.  The  consumption  of  sodium 
silicate  in  the  latter  ease  is  700 — 800  grms.  of  the  solution 
.t  in    B.  per  piece. 

Composition  of  Compounds  mi  the  Fibre. — The  colours 
containing  lead,  tin,  and  zinc  oxides  absorb  silica  in  the 
operation  of  clearing. — K.  15. 

PATENTS. 

Dyeing,    Scorning,     and    Bleaching    Hunks    or    Skiins    of 

Yum,  Impts.  in  Machinery  far.     W.  II.  Thorpe,  Halifax. 
Bng.  Pat  25,564,  Nov.  4,  1897. 

\\  improvement  on  Eng.  Pat  19,826  of  1894  (this  Journal. 

1835,  34).  In  addition  to  the  horizontal  and  reciprocating 
motion  of  the  rollers,  a  vertical  motion  is  imparted  to  them 
by  causing  Ihe  carriage  bearing  the  hank-carrying  rollers 
to  ride  over  a  semi-circular  surface  so  that  the  hanks  rise 
and  fall  in  the  vessel. 

The  roller  carriage  is  also  provided  with  feet  upon  which 
it  may  rest  when  taken  from  tin-  machine  for  the  purpose 
of  changing  the  hanks. 

A  series  of  horizontal  ban  maj  also  be  placed  between 

each  section  of  hanks  in  order  to  separate  the  hanks  and 
to  prevent  contact  between  them  while  they  are  moving  up 
and  down. —  B.  1!.  B. 

Dyeing,  Sizing,  Finishing  or  similarly  treating  Yarn  or 
(If  tike;  Impts.  in  Machinery  for.  J.  Dean.  .1.  \V.  Knowies, 
ami  II.  Barker,  Bradford,  York-.  Bng.  Pat  27,435, 
Nov.  &3,  1897. 

T/HB  machinery  described  is  for  the  purpose  of  regulating 
the  tension  when  vain  is  stretched  between  rollers,  e.g., 
in  the  mercerising  process,  and  is  intended  to  obviate  the 
use  of  rotating  gcren  -.  The  machine  consists  of  a  series  of 
rollers  upon  which  the  yarn  is  placed  and  stretched  by  the 
operation  of  a  hydraulic  ram  in  such  a  manner  that  tin 
horizontal  centre  line  through  the  upp  of  rollers  is 

always  exactly  parallel  with  the  centre  line  through  the 
lower  series.  The  machine  is  also  provided  with  a  series 
of  nip  rollers  which  squeeze  the  liquid  from  the  yarn  after 
the  latter  ha-  passed  over  the  upper  roller  and  before  it 
again  .  liter-  lli  •  liquid  in  the  vessel. —  II.  11.  H. 

Dining   {Jigger"],  An   Improved   Process  •>/.     il     I 
t '.   Ruder,  and   M.  Rfltler,   Dusseld  rmany.     Bng. 

Pat  89,817,  Deo.  l  I.  is'.'.. 

Tins  invention  refers  to  ihe  dyeing  of  piece-goods  in  the 
jigger  and  is  stated  to  be  specially  suitable  for  fabrics  con- 
listing  "f  silk,  or  silk  and  cotton,  in  which  defects  arc  often 
caused  by  dyeing  in  the  ordinary  winch  machine. 

I'h.  Jyebath  i-  prepared  in  a  special  reservoir,  ami  whilst 
tli,1    piece  i-  being  run  through   the  machine  the   dye  liquor 

continuously  run,  preferably  in  sprays  or  jits,  into  the 
dye  vat  of  the  jigger. —  B.  B.  II. 

Mordanting  ( 'ottonfor  Aniline  Bluck,  An  TmprovedPn 

for.     A.  ('.  Marot  and  A.  Bonnet,  Troy  OS,  France.      Bug. 
Pat  96,588,  Nov,  18,  ls'.'T. 

A  i  present  the  cotton  la  boiled  in  water  and  then  treated 
with  an  aqueous  solutiou  of  the  mordant.     According  to 
tins  improvement    ihe  previous   boiling  is  omit: 
portion  of  the  water  used  foi  the  mordanting  bath  is  replaced 

by  methyl  alcohol.     The  advantages  clai d  are  increased 

strength,  fineness,  and  softness  of  tin'  fibre;  more  rapid 
oxidation  m  oonsequenee  of  more  rapid  drying,  ami  the 

production  during oxidatii f  formaldehyde  which  forms 

a  natural  pre*  clion  to  the  fibre.     II.  B,  B. 

Black  Shades  cm  Cotton,  A  New  Process  fbr,  11.  E.  Newton, 
London,  From  the  fuarbenfabriken  vormals  I''.  Bayer 
and  i  I.Germany.     Eng.  Pat  28,090,  Nov. 89, 

is;.:. 

Cotton  is  prepared  with  an  alkaline  solution  of  the  sodium 

sail   of  fl|-8...-dihydro\ynaphthaleiic-l8,-siil]ihoiiie  acid  with 

ti.    add  tion  of  Turkey-red  oil,  and  is  then  dried.    It  is  than 

p  ,-s,  d  through  ...  printed  with  a  solution  of  tilrazo  diphern  I 
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salt  (diazotised  benzidine)  containing  sodium  acetate.  The 
above  mentioned  substances  may  be  replaced  by  certain 
homologues  or  analogues.  It  is  claimed  tbat  in  this  manner 
a  pure  and  intense  black  is  produced  which  resists  the  action 
of  acids,  alkalis,  washing,  anil  light. — H.  B.  B. 

Fast    Brown    to    Brown-Black    Tints    on   the    Fibre    by 

Combining  Naphthol  with  the  Diazo  Compound  of' 
Diamidocarbazol,  Production  of.  0.  Imray,  London. 
From  The  Farbwerke  vormals  Mcister,  Lucius  und 
Briiuing,  Hoechst  a/Main,  Germany.  Kng.  Pat.  30,440, 
Dec.  23,  1897. 

The  browns  produced  on  the  fibre  iu  cotton  printing  by 
combining  diazotised  benzidine  or  tolidine  with  0-naphthol, 
although  fast  to  soap,  are  not  so  to  light,  and  this  defect 
cannot  be  improved  by  treating  the  dyestuff  with  copper 
salts.  By  employing  m-  or  p-diamido-carbazol  in  place  of 
benzidine  or  tolidine,  the  patentees  produce  a  brown  fast  to 
light,  which  on  treatment  with  copper  salts  is  increased  in 
fastness.  The  following  quantities  are  given  for  the  various 
solutions : — The  diazo  solution  is  made  by  dissolviDg 
20  grms.  of  diamidocarbazol  in  '20  c.c.  of  hydrochloric  acid 
(22°  B.)  and  100  c.c.  of  hot  water.  After  cooling,  200 grms. 
of  ice  are  added,  then  30  c.c.  of  hydrochloric  acid,  and, 
finally,  5'2  c.c.  of  sodium  nitrite  solution  (290  gnus,  per 
litre)  are  run  in,  the  whole  being  finally  made  up  to  500  c.c. 
The  copper  solution  consists  of  1  litre  of  water  containing 
160  grms.  of  crystallised  copper  chloride,  42-6  grms.  of 
crystallised  copper  acetate,  80  grms.  of  crystallised  sodium 
nitrite,  and  60  c.c.  of  acetic  acid  (8°  li.).  Two  recipes  are 
given  for  the  printing  colour:  (1)  contains  500  grms.  of 
tragaeanth  water  (60-1000),  500  c.c.  of  diazo  solution,  and 
50  grms.  of  crystallised  sodium  acetate  ;  whilst  (2)  consists 
of  400  grms.  of  tragaeanth  water  of  the  above  strength, 
500  c.c.  of  diazo  solution,  100  c.c.  of  copper  solution,  and 
50  grms.  of  crystallised  sodium  acetate.  The  naphthol 
grounding  is  made  by  dissolving  30  grms.  of  /3-naphthol, 
50  c.c.  of  caustic  soda  lye  (22  B.)  and  30  grms.  of  crystal- 
lised sodium  ricinoleate  in  1  litre  of  water.  The  printing 
colour,  (1)  or  (2)  is  printed  on  the  fabric  prepared  with  the 
nnphthol  grounding,  and  the  material  is  then  washed.  An 
alternative  method  is  to  pass  the  fabric  grounded  with 
j8-naphthol  through  the  diazo  solution  of  diamido-earbazol, 
cither  mixed  with  copper  salts  or  without,  the  fabric  being 
finally  washed  as  before. — T.  A.  L. 

Cloudy  or  Variegated  Effects  in  Textile  Fairies,  Produc 
lion  of;  solely  In/  Printing.  F.  II.  Schneider,  Mvlau, 
Saxony.      Eng.  Pat.  19,645,  Sept.  15,  1898. 

In  this  method  of  producing  cloudy  effects  on  fabrics  by 
printing,  the  subsequent  washing  and  milling  operations 
are  dispensed  with,  and  printing  cylinders  are  employed 
which  are  engraved  with  patterns  in  such  a  manner  that  the 
patterns  appear  when  printed  like  undefined  blended  repre- 
sentations. The  ground-work  is  also  formed  by  printing 
with  a  cylinder  so  finely  engraved  that  the  drawiug  is 
(indistinguishable  in  the  print. — li.  I!.  1!. 

VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Alkali  Chlorides,  Electrolysis  of.     F.  Winteler.     Zeits.  f. 
Elektroehem.  1898,  5,  10—15,  49—51,  217—221. 

Carbon  Anodes. — The  author  discusses  the  qualities  of  a 
good  carbon  anode.  Attempts  to  close  up  the  pores  by 
boiling  in  paraffin  or  by  enamelling  have  not  been  satisfac- 
tory. Although  carbon  resists  pretty  well  the  action  of 
chlorine,  it  is  comparatively  easily  attacked  by  nascent 
oxygen  which  gradually  disintegrates  the  carbon  and  forms 
carbon  dioxide  and  carbon  monoxide.  A  dense  carbon  is 
less  subject  to  disintegration  than  a  light  one ;  but  the 
hardness  is  no  criterion  of  its  goodness,  since  a  specimen  of 
soft  graphitic  carbon  was  found  to  be  very  durable.  The 
density  of  some  carbons  examined  by  the  author  varied 
between  1"118  and  1790.  If  the  density  exceed  2-0  it 
may  be  concluded  that  the  carbon  is  not  pure.  In  order  to 
test  the  durability  of  carbon  for  use  as  anodes,  it  should  be 
used  as  anode  in  the  electrolysis  of  a  saturated  solution  of 
potassium  chlorate  or  of  a  solution  of  sulphuric  acid.     Had 


carbons  soon  disintegrate  completely  and  colour  the  solution 
brown,  whilst  good  carbons  only  produce  a  slight  coloration, 
and  their  surfaces  become  covered  with  a  fine  velvety 
powder. 

Electrolysis  of  Potassium  Chloride. — The  author's  ex- 
periments were  made  in  the  apparatus  described  by  Wehrlin 
(Zeits.  f.  Elektroehem.  3,  450),  with  a  solution  containing 
20  per  cent,  of  potassium  chloride.  With  a  single  diaphragm 
it  was  found  that  the  current  efficiency  diminished  as  the 
concentration  of  the  caustic  potash  increased,  and  that  it 
was  not  possible  to  obtain  a  caustic  potash  solution  con- 
taining more  than  8  per  eeut.  of  KOH,  unless  the  current 
efficiency  were  allowed  to  fall  below  70  per  cent.  The  intro- 
duction of  another  diaphragm,  and  the  formation  of  a  middle 
compartment,  gave  a  higher  current  efficiency,  but  only  at. 
the  expense  of  the  additional  electro-motive  force  required 
(increase  from  2*9  V.  to  4*4  V.). 

The  originally  neutral  solution  of  potassium  chloride 
contained  iu  the  anode  compartment ;  always  became  acid 
from  the  action  of  the  chlorine  on  the  water,  oxygen 
being  thereby  liberated.  It  is  already  known  that  pure 
chlorine  is  evolved  on  the  electrolysis  of  hydrochloric  acid, 
provided  the  concentration  of  the  acid  be  not  allowed  to  fall 
below  10  per  cent.  The  evolution  of  oxygen  and  the 
consequent  destruction  of  the  anodes  might  thus  be  pre- 
vented by  keeping  the  anode  liquor  always  acid  to  the 
extent  of  10  per  cent.  This,  however,  would  lower  the 
yield  of  alkali,  and  of  the  two  evils  it  is  probably  better, 
unless  the  production  of  specially  pure  chlorine  were  required, 
to  choose  the  former  and  to  employ  the  best  possible  carbou 
as  anodes. 

Production  of  Hypochlorites. — The  author  considers  that 
Kellner's  proposal  to  lead  the  electrolytic  chlorine  through 
a  third  vessel  into  which  the  cathode  liquor  has  been  intro- 
duced, is  the  most  rational  method  by  which  to  prepare 
hypochlorites,  owing  to  the  fact  that  they  are  decomposed 
both  by  nascent  oxygen  and  nascent  hydrogen. 

Production  of  Chlorates  and  Perchlorates.  —  With 
reference  to  the  electrolytic  manufacture  of  chlorates,  the 
author  points  out  that,  excepting  some  old  investigations 
(also  this  Journal,  1898,  57.S — 579),  there  have  been  no 
published  accounts  to  show  whether  the  chlorate  formed  is 
further  oxidised  to  perchlorate  under  the  conditions  of 
manufacture.  An  examination  of  various  samples  of 
commercial  chlorate  prepared  by  electrolysis  did  not  reveal 
the  presence  of  a  trace  of  perchlorate.  In  an  experiment 
carried  out  in  the  electrolytic  works  at  Yallorbes  (Switzer- 
land), 800  kilos,  of  crude  chlorate  were  dissolved  in  just 
sufficient  hot  water  to  leave  10  kilos,  undissolved.  This 
residue,  freed  from  ferric  oxide,  lime,  and  alumina,  was 
then  recrystullised  and  analysed,  but  no  perchlorate  could 
be  detected. 

The  author  then  investigated  the  best  conditions  for 
obtaining  a  good  yield  of  perchlorate  by  electrolysing 
solutions  of  sodium  chlorate,  and  has  arrived  at  the 
following  conclusions  :  — 

(1.)  Neutral  20  per  cent,  solutions  of  sodium  chlorate 
are  invariably  further  oxidised  to  perchlorate  with  any 
current  density,  provided  that  a  sufficiently  low  temperature 
be  maintained. 

(2.)  The  amount  of  oxidation  increases  with  increase  of 
current  density,  and  is  most  favourable  when  the  current 
density  is  4 — 8  amperes  and  more  per  sq.  dcm. 

(3.)  If  the  cathodic  current  density  fall  below  2  am- 
peres, a  slight  reducing  action  takes  place  at  the  same  time 
as  the  oxidation  at  the  anode. 

(4.)  If  the  electrolyte  be  not  artificially  stirred,  acid 
layers  form  around  the  anode  and  affect  the  process  of 
oxidation.  The  time  at  which  they  are  formed  and  their 
concentrations  depend  on  the  current  density. 

(A  solution  containing  50  per  cent,  of  sodium  chlorate 
behaved  in  a  similar  way.) 

In  these  experiments  the  current  efficiency  (91  —95  per 
cent,  oxidation)  remained  constant  so  long  as  an  excess 
of  at  least  10  per  cent,  of  unchanged  chlorate  was  present 
in  the  solution. 

At  higher  temperatures,  viz.,  50° — 60°  C,  and  with 
varying  current  densities,  solutions  of  sodium  chlorate 
behaved  in  the  same  way  as  solutions  of  potassium  chlorate. 
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material,  such  as  asbestos  cloth,  slag  wool,  clay,  or  the  lik.-. 
The  temporarily  retentive  material  is  then  dissolved  or 
removed,  tearing  a  narrow  space  between  the  cathode  and 
the  I  ing.     The  -ide  of  the  diaphragm  remot..  from 

the  cathode  is  given  a  porous  covering  of  asbestos  and  lime, 
indurated  with  a  solution  of  silicate  of  smla.  The  electrodes 
may  be  arranged  either  vertically  or  horizontally,  and  the 
diaphragm  separates  the  an.nl.'  chamber  from  the  r.'st  of 
the  cell.  The  chamber  is  firmed  of  two  lead  plates  coated 
..n  their  inner  sides  with  pitch.  The  anodes  are  inserted 
through  perforations  in  them,  and  the  walls  are  formed  by 
casting  cement  against  the  layer  of  pitch.  The  anodes  may 
form  the  grid  on  which  the  salt  rests,  and  a  charging  orifice, 
with  a  sealed  cover,  is  provided  for  the  admission  of  the 
■  the  saturating  chamber.  The  weakened  brine  from 
the  electro!-,  tie  cell,  which  may  be  injected  by  steam,  et 
by  an  inlet  beneath  the  grid,  and  al  the  upper  end  of  one 
nre  outlets  fol  the  strong  brine  and  the  chlorine  ga-. 

— (i.  II.  It. 

Solutions  of  Carbonate  o/Sodn  resulting  /'mm  EUctrotyru 
of  Chloride  <>/'  Sodium;    Impts.   in   </mi/  relating  to  Ihr 
Treatment  of,  and  in   Apparatus  applicable  for    I 
therein,      .1.    Hargreaves,   vVidnes.      Bag.    Pat   21,178, 

■Sept.  15,  1897. 

One  object  of  the  invention  is  to  enable  porous  diaphragms, 
permitting  the  passage  of  sodium  chloride  from  the  anode 
to  the  cathode  compartment  ol  electrolytic  cells,  to  be 
efficiently  employed.  Solutions  containing  varying  pro- 
portions   of   Sodium   chloride  and  of  sniliiiin   carbonate  are 

thus  obtained,  ami   the  cells  ar.    ...  constructed  that  the 

liquid  may  be  drawn  off  at  need  from  the  different  com- 
partments,  and  conveyed  regularly  by  ducts  to  a  series  of 
•li'iith  communicating  evaporating  p  ins.  At  a  certai  i 
of  concentration  of  portions  of  the  liquid,  a  solution 
is  obtained  containing  two  equivalents  of  Bodinm  chloride 
to  on.-  of  the  carbonate,  and  tl  d,  contain 

.  .i  chloride  and  monohydrated  so. limn  carbonate,  other 
portions  of  the  liquid  givw  •   of  the  latter  only. 

The  methods  of  treating  such  solutions  of  varying  consti- 
tution, in  series,  bo  a*  to  obtain  "pure"  and  "impure" 

:'n  carbouate  solnl  1<  scribed. 

The  summarised  process  u-  regards  the  tolul  rally, 

consists,  according  t"  the  second  claim,  in  separating  mono- 
hydrated sodium  carbonate;  then,  after  concentration, 
Hiling  the  mother-liquor,  and  farther  separating  there- 
from carbonate  •  <<  soda  in  the  form  of  crystals,  treating  the 
resulting  mother-liquor  with  carbonic   acid 

liieiirln.ii.il and  then  neutralising  the   resulting 

solution  ..i  chloride  of  sodium  "  with  brine  mother- tiqo 
containing  magnesium  and  oaloium  chloride*. — B.  s. 

i'  lei'd    .mi/    Oxalates,     In    Improved    Method  or 

r no)  Preparing.     Hi.  M .  Ooldschmidt,  Charlotl 

burg,  Germany.     Eng.  Pat.  26,172,  Nov.  10,1897. 

I  ii  i   inventor  has  previously  described  u  method  of  obtaining 
sodium  formate,  consisting  in  heating  sodium  carbonate  in  a 
current  of  carbonic  oxide  gas  under  pressure,  in   Kng.  Pat. 
'.   I  :•....  i  tlii-  Journal,  :  ind  lie  now  shows  how 

from  soiliuiii  formate,  the  oxalate  mi\  be  quantitatively 
iilitiiined.  Tin'  transformation  1m-  been  previously  partially 
effected  with  very  small  quantities,  by  heating  sodium  formate 
rapidly  to  140  C. ;  but  with  the  disadvantage  thai  at  ■ 
lowci  temp,  i.itm.  a  carbonate  is  formed,  so  that  the  yield 
i-  small.  This  difficult)  is  overcome  by  beating 
a  mixture  of  t   parts  of  crystallised  sodium   formate  win 

.".  p.irt-  ..f  anliy  ilnii lium  carbonate,  e. nit, lined  in  a 

nr    iron    vessel, in   a    bath    of    in.. lien   lead   to    from   Inn     t.. 

ii"  i        \.i  i-  prefei  i. led,  and  provision  is  made 

ting  tbi    hydrogen  evolved  in  the  reaction.     l'i. 
product  consist*  of  sodium  oxalate  and  carbonate,  which  Is 
led  with  «atei  al  33   i '.  to  dissolve  the  carbonate. 

—  i-:.  - 

Chlorine,  //«/>*>.  is  Obtaining.     A.   11.  Scott,  Kirkintilloch, 

N  O.     Kng.  I'ai.  87,381,  Not.  80,  1897 
I  in  apparatus  is  substantia!!]  the  same  as  thai  employed  in 
the   process   described   ha    Bug     Pal     12,074 
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Journal,  1893,  833),  in  which  hydrochloric,  nitric,  and 
sulphuric  acids  are  made  to  react  together  in  a  continuous 
manner ;  hut  iustead  of  re-forming  nitric  acid  from  the 
nitrogen  compounds,  the  nitrosyl  sulphate  produced  in  the 
operation  is  denitrated  by  steam,  and  the  nitrous  anhydride 
thereby  liberated,  is  mixed  with  air  iu  proportion  to  form 
nitric  oxide,  which  is  then  used  in  continuing  the  process. 

— E.  S. 

Acetic  Acid,  l/njtis.  in  the  Manufacture  of.     E.  G.  Scott, 
Liverpool,      hug.  Pat.  223,  Jan.  4,  1893. 

"  PrROUGNEOUS  salts  "  [crude  acetates]  are  introduced  to 
a  vacuum  pan  provided  with  a  stirrer  and  a  steam  jacket, 
by  a  valved  hopper,  and  after  a  vacuum  has  been  formed,  a 
mineral  acid  is  added  through  another  inlet.  The  stirrer  is 
then  set  in  action  and  heat  applied.  The  distillation  of  the 
acetic  acid  and  its  condensation  and  collection  are  effected 
in  the  usual  manner. — E.  S. 

Alkali  Sails,  especially  Alkali  Chlorides ;  Tmpts.  in  the 
Electrolysis  of  Solutions  of  0.  Imray.  London.  From 
The  Oesterreichischer  Verein  fur  Chemische  und  Metal- 
lurgische  Production,  Aussig-on-the-EIhe,  Bohemia. 
Eng.  Pat.  1G, 129,  July  23,  1898". 

In  this  process  for  the  electrolysis  of  solutions  of  alkali 
salts,  the  electrodes  are  placed  side  by  side,  and,  if  necessary, 
at  different  levels.  The  anode  is  covered  by  a  bell  which 
extends  below  it,  and  fresh  electrolyte  is  fed  into  this 
compartment  continuously,  while  the  alkaline  lye  produced 
is  continuously  removed  from  the  cathode  compartment,  and 
the  layer  formation  of  the  anode  and  cathode  liquids  is 
maintained  without  the  use  of  a  diaphragm,  so  that  the 
products  formed  at  the  electrodes  are  continuously  sepa 
rated. -G.H.  K. 

Caustic  Alkalis,  Impts.  in  the  Manufacture  of,  from 
Alloys  of  Lead  with  Alkali  Metals.  ('.  E.  Acker, 
East  "Orange,  U.S.A.  Eng.  Pat.  14,269,  June  28,  1898. 
The  apparatus  consists  essentially  of  a  cast-iron  cylindrical 
pot  set  iu  a  fireplace,  having  a  pipe  terminating  in  a  bell 
reaching  to  near  the  bottom  of  the  pot  and  having  nearly 
the  same  diameter.  The  pipe  attached  to  the  bell  is  adapted 
to  receive  a  current  of  steam,  and  has  mounted  on  it  a  hood, 
the  sides  of  which  extend  downwards  into  a  lute,  which  lute 
is  sealed  by  molten  caustic  alkali.  The  pot  is  charged 
with  an  alloy  id' lead  and  an  alkali  metal  in  a  fused  state, 
and  steam  being  passed  in,  the  alloy  is  depressed  to  the 
mouth  of  the  bell,  where  the  steam  acts  continuously  on  ils 
molten  surface.  The  hydrogen  disengaged  by  the  reaction 
escapes  upwards  and  then  through  the  lute  of  melted  caustic 
alkali.  Channels  are  provided  in  the  outer  shell  of  the  lute, 
whereby  the  excess  of  the  alkali  hydrate  can  be  discharged. 
The  hydrogen  passes  out  by  apertures  in  the  cover.  There 
is  no  access  of  air  to  the  contents  of  the  pot,  which  are  acted 
upon  solely  by  the  steam.— E.  S. 

A  Portable  Spout  to  attach  to  Drums  containing  Ammonia 
or  other  Strong  or  Obnoxious  Chemicals.  E.  Becktou, 
London.     Eng.  Pat.  25,898,  Nov.  8,  1897. 

The  invention  is  described  as  "  a  conical,  curved  spout, 
fitted  with  a  small  air-tube  fixed  to  the  back,  and  so  con- 
structed as  to  pass  into  the  drum  when  in  use.  The 
spout  has  a  rubber  seating  to  make  a  joint  on  the  neck  of 
the  drum,  and  a  slotted  lug  fixed  to  each  side  to  receive 
bolts."  The  spout  is  adapted  to  prevent  the  efflux  of  noxious 
or  irritating  vapours.— K.  S. 


VI1I.-GLASS,  POTTEKY.  ENAMELS. 

Ceramic  Pastes,  Study  on  the  Dilatation  of.      M.  Coupeau. 

Ball,  de  la  Soc.  d'Eucouragement,  1898,'3,  [10],  1274— 

13119. 
The  addition  of  quartzose  sand  to  clay,  augments  dilatation 
iu  proportion  to  the  quantity  added.     With  a  high  propor- 
tion of  quartz,  the  dilatation  of  products  baked  at  1,000°  C. 
appears  to  be  very  similar    to  that   of  pure  quartz.     The 


curve  of  dilatation  is  also  the  same,  increasing  rapidly 
toward?  500°  C,  but  ceasing  to  increase  and  even  somewhat 
decreasing  above  600°  C.  The  absolute  dilatation  value, 
however,  is  less  than  that  of  pure  quartz,  owing  to  the  lower 
dilatation  of  the  particles  pf  clay  which  surround  the  sand 
and  hinder  its  free  expansion. 

The  addition  of  calcined  flint,  to  a  clay  augments  dilata- 
tion much  more  than  the  addition  of  quartz.  The  greater 
part  of  the  dilatation,  in  this  case,  occurs  between  890  and 
300°  U.,  and  this  accords  with  one  of  the  known  properties 
of  calcined  flint,  viz-,,  its  sudden  and  enormous  expansion  at 
200°  C. 

In  the  case  of  the  sand  of  Decize,  which  is  rich  in  alkalis, 
dilatation  was  found  to  decrease  regularly  in  proportion  as 
the  temperature  of  the  baking  was  increased.  Decize 
quartz,  under  the  influence  of  fluxes,  is  converted  into 
amorphous  silica.  Quartzose  sand,  under  certain  conditions, 
undergoes  the  same  change  as  calcined  chalcedony,  pro- 
ducing enormous  increase  in  dilatation,  with  an  irregularity 
at  200°  C.  The  finer  the  quartz  and  the  higher  the  tem- 
perature of  the  baking  up  to  1,370°  C,  the  more  readily 
does  the  change  take  place.  This  foi  u_  of  silica  is,  however, 
not  stable,  but  becomes  transformed  into  the  amorphous 
variety  in  proportion  to  the  temperature,  quantity  of  flux, 
and  the  degree  of  fineness  of  the  sand.  Pure  quartz  fluxes 
towards  1,800°  C,  and  yields  a  vitreous  amorphous  silica. 
Qnartzose  sand  with  the  addition  of  3  per  cent,  of  lime  is 
transformed  into  amorphous  silica  at  1 ,600°  ('.  Decize 
sand,  rich  in  alkalis,  commences  to  undergo  this  change  at 
1,200  '  C.  Very  fine  sand  mixed  with  relatively  pure  clay, 
after  showing  enormous  dilatation  when  baked  at  1.2703  C., 
exhibits  a  decreased  dilatation  when  baked' at  1,370    C. 

The  results  on  the  whole  indicate  that  the  firing  should 
be  regulated  according  to  the  composition  of  the  ceramic 
paste,  the  nature  of  the  flux,  the  fineness  of  the  ingredients, 
and  the  completeness  of  their  intermixture. — II.  II.  U.S. 

Ceramic  Pastes,  Observations  on  Coupeaii's  Study  on. 
G.  Vogt.  Hull,  de  la  Soc.  d'Eucouragement,  1898,  3 
[10],  1309—1316. 

( loi  iku's  researches  confirm  the  following  points: — 1. 
Quartz  augments  the  coefficient  of  dilatation  in  proportion 
to  the  degree  of  fineness  to  which  it  is  ground.  2.  Felspar, 
aud  vitrifiable  substances  generally,  decrease  it.  3.  The 
coefficient  of  dilatation  increases  for  non-vitrifiable  pastes 
with  the  increase  of  the  temperature  of  the  baking.  The 
following  new  facts  arc  established  : — I.  Clays,  according 
to  their  composition,  augment  or  decrease  the  coefficient  of 
dilatation.  2.  With  vitrifiable  pastes,  the  coefficients  of 
dilatation  decrease  when  the  temperature  of  baking  is 
raised. 

It  is  suggested  that  the  investigation  should  be  completed 
by  studying  the  influence  of  the  usual  colouring  oxides 
upon  the  coefficient. — H.  H.  H.  S. 

Ceramic  Pastes,  On  some  Physical  Properties  of.  M.  Le 
Chatelier.  Hull,  de  la  Soe.  d'Encouragement,  1898,  3, 
[10],  1317—1321. 

The  results  obtained  are  chiefly  of  interest  in  so  far  as  they 
indicate  the  direction  in  which  new  researches  should  be 
undertaken.  These  should  embrace,  in  the  first  place,  the 
study  of  very  aluminous  pastes  free  from  quartzose  sand, 
the  mechanical  properties  of  which  appear  to  be  somewhat 
remarkable.  Iu  the  second  place,  the  precise  conditions 
necessary  for  the  vitrification  of  silica  in  porcelain  should 
be  defined,  as  it  seems,  from  certaiu  facts,  that  only  the 
alkalis,  properly  speaking,  are  capable  of  producing  this 
vitrification. — H.  H.  B.  S. 

Bed  Glass.     Hull  de  la  Soc.  d'Encouragement,    1898,  3, 
[10],  1329  ;  from  Sprechsaal,  1898,  31,  456. 

A  ked  glass,  similar  to  that  produced  by  gold  or  copper, 
can  be  obtained  by  the  use  of  a  certain  quantity  of  the 
following  flux  of  oxysulphide  of  antimony  (glass  of  anti- 
mony) : — Silica,  100;  carbonate  of  soda,  50  j  lime,  20; 
sawdust,  7  ■  5  ;  glass  of  antimony,  4.  A  smaller  proportion 
of  antimony  gives  a  yellow. — H.  H.  B.  S. 
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Glass'  Blue  by  Chromium  Oxide.      A.Duboin. 

Ber.  31,  [I*].  1977-1979. 
of  the  obsetrvartons  of  St  Clair  Deville,  Caron, 
„i,„,  ,,n  thi  chromium  oxide  in  colouring 

then  trttempted  to  apply  the  same  to  the  pro- 
blue  glass.     Foi  this  purpose  he   employed  u 

mixtun  '     51   I'-"1-;  CaC 

.  ,  .   g  parts,  which,  on  fusion  lor 

ng  atmosphere,  produced  a  blue   glass, 

though  only  of  inferior  lustre.     Better  results  were  obtained 

placing  the  calcium   carbonate   by    295*5    parts   of 

n-<Iucing  the  ehromate  to  J  parte,  the  glass 

ohtaineil  being  very  handsome.      \  ycr\  fine  glass  of  greater 

fusibility  was  prepared  by    ililying  the  proportions  Brsl 

taken,  so  as  to  contain   l  i-   parts  of  barium  carbonate  and 
75  parti  of  calcium  carbonate. 

lixture      l;  '  >  .    i   parts;  Al,(>  .  1   part; 

u-t,  gives  a  beautiful  blue  glass,  bul  one  readily 

1  by  acids.     If  borax  be  used  to  replace  boric  acid, 

the  alumina  is  reduced,  a   metallic   skin,  chiefly  aluminium, 

baring  been   obtained   in  i instance,   where    the   silica 

■ponded  to  two-fifths  of  the  alumina. 

■embling  thai   "f  Jena  glass,  and  composed  of 

19  pari-;  Al.i  >.„  16  parts  ;  BaCO,, 

:.  Cr( >,.  J  parts,  gives  a  blue  glass. 

ItlomptS  were    made    to   employ    aluminium  or   calcium 

carbide   a-   ■   reducing  agent      In   tbe   former   case   the 

unsatisfactory,   though    probably    at   higher 

temperatures   they  would   be   more  successful.    The  blue 

•  in-,   of  carbide  is  interior. 

.,l  results  could  -1  with  glass  m.  • 

the  ordinary  type  01  with  ready-made  gla 

PATENTS. 

I  ■  Kibu for  Calcining  orPritling  Materials 
■sad  in  the  Production  of;  Impt*.  m.  W'.i  iwen,  Burslem, 
Staffordshire.     I  17,841,  Not.  26,  1897. 

This  kiln  i-  derised  primarily  with  the  object  of  enabling 
the  potter  to  mis  'in-  lead  used  in  glazing,  with  the  other  glaze 
materials  prior  to  the  fritting,  with  the  vievi  of  rend,  ring  it 
irious  to  the  workers.  This  is  not  possible  with 
tin-  usual  form  of  kiln,  owing  to  tbe  firebrick  bottom  being 
attacked  and  destroyed  by  i li.-  frit.  In  tbe  improved  kiln, 
the  bottom  quarries  or  fireclay  bricks  resting 

upon  an  iron  plate,  baring  an  upward  turned  flange,  and 
built  into  tbe  walls  of  the  kiln.  The  quarries  are,  of  course, 
null   attacked   by   the  frit,  bul  the  flanged  plate  prevents 


thein  from  sinking,  and  the  frit  from  being  lost.  As  the 
quarries  become  destroyed  they  are  chipped  from  off  the 
plate  ami  replaced  by  fresh  ones.  Beneath  the  plate  is  an 
air  chamber,  communicating  with  the  outside  air  by  open- 
ings made  in  the  kiln  walls,  and  with  the  firebox  by  open- 
ings  in  the  fire-bridge.  The  roof  ot  the  kiln  is  made 
higher  at  the  front,  nearest  the  firebox,  thus  causing  the 
furnace  gases  to  reverberate  on  to  the  frit  in  their  passage 
to  the  chimney.  By  a  farther  modification,  the  kiln  can  be 
adapted  for  the  continuous  production  of  silicate  of  lead. 

—  II.  II.  H.  S. 

Water'  and  Acid-proof  Nonconducting  Articles  of  GSo-s, 

In  Improved  Process  for  the  Manufacture  ■;/'.     W.  ran 

dex   Berg,    Dulken,  Germany,  and   T.   Haass.  Mottena, 

near  Bale,  Switzerland.     Eng,  Pat.  12,852,  .lime  S,  Ksys. 

CLAY  articles  are  treated  directly  after  burning  or  drying, 
and  therefore  before  they  can  take  up  moisture,  with  molten 
asphalt  or  pitch,  with  or  without  the  addition  of  resin, 
gum,  fat,  or  oil. — H.  11.  B   S 

Enamels,  Glassware  mid  Pontlant,  Impts.  in  Furnact  i 
or  Kilns  for  Baking.  A.  J.  A.  Herthelier,  Lyons, 
Prance.  (Under  Internat.  Convent.)  Eng.  Pat.  16,550, 
July  29,  1898. 

Tutu  furnace  has  two  muffles,  placed  one  above  the  other, 
made  of  east-iron  or  tire  clay,  according  to  requirements. 
By  means  of  a  separating  plate  with  apertures  and  a  longi- 
tudinal partition,  the  lint  gases  are  made  to  travel  around 
the  muffles  before  escaping  by  the  chimney.  Vertical  flues 
are  arrange!  at  the  corners  to  accelerate  the  draught,  and 
to  OOnvey  a  portion  of  the  heated  gases  directly  to  the  top 
of  the  upper  muffle.  The  furnace  lias  also  movable  bars,  to 
allow  the  tire  to  be  dropped  when  the  proper  degree  of 
baking  has  been  reached. — II.  II.  H.  S. 


IX.-BUILDING  MATERIALS.  CLAYS, 
MORTARS,  AND  CEMENTS. 

"PkgUades"    [Stale  Material]   ..,'  (he  Ardennes i  Com- 
pared with  the  Slates  of  North  Wales.— Part  I.    T.  M. 

Keade     and    1'.    Holland.       l'roc.    Liverpool    Geo],    Soc. 
1897-98,  274- J 

fin  chemical  composition  and   physical  characteristics  of 

the  rocks  referred  to  have  been  studied  and  compared.    The 
following  ar    the  results  of  the  chemical  analyses; — 
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The  following  is  au  abridged  description  of  the  rocks 
examined  and  their  chief  characteristics  : — 

The  Quartzites. 

No.  1  is  a  typical  quartzite  from  the  Cambrian  rocks  of 
the  Ardennes,  near  Fepin. 

No.  2  is  a  Devonian  quartzite  from  the  same  locality. 

Phi/Hades  of  the  Massif  of  Rocroy. 

No.  3.  Phyllade  Ottrelitiferc  -  Revinien  Montherme. 
Taken  on  the  right  bank  of  the  Meuse,  between  Montherme 
and  Deville.  A  coarse,  blue-black,  roughly  fissile  schistose 
rock  ;  scales  of  white  mica  on  the  surface. 

No.  4.  Phyllade  Aimantiferc.  Taken  lower  down  the 
Meuse  than  No.  3.  A  true  slate  used  for  roofing  purposes. 
It  is  of  a  light  grey-green  colour. 

No.  5.  Phyllade  Devillien.  Collected  between  Haybes 
aud  Fepin.  A  true  slate  of  a  violet  colour,  and  extremely 
smooth  and  "  satiny  "  on  the  cleavage  planes.  Used  for 
roofing  purposes. 

The  Slates  of  North  Wales. 

No.  6.  A  Penrhyn  slate  taken  at  a  quarry  at  Bethesda, 
Carnarvonshire.  This  slate,  which  is  of  Cambrian  age,  is 
distinguished  by  the  large  proportion  of  titanic  oxide  it 
contains,  which  exceeds  that  found  in  any  of  the  other 
specimens,  whether  from  Wales  or  the  Ardennes. 

No.  7.  Penrhyn  roofing  slate,  Carnarvonshire  (Cambrian). 
The  colour  is  almost  identical  with  No.  6.  The  surfaces  of 
the  cleavage  planes  have,  however,  that  curvilinear  ridgy 
grain  which  distinguishes  these  Welsh  roofing  slates  from 
the  phyllades.  It  is  a  very  silicious  slate,  and  considered  to 
be  the  strongest  and  most  durable  for  roofing  purposes. 

No.  8.  Egryn  slate.  Quarry  north  of  Barmouth, 
Merionethshire  (Cambrian).  A  grey-green  slate,  darker 
in  shade  than  No.  4,  and  having  a  soapy  feel  intermediate 
between  No.  4  and  No.  6.  The  microscopic  characteristics 
and  chemical  composition  approach  those  of  a  phyllade. 

No.  9.  From  a  slate  quarry  at  Llanllyfni,  near  Pen-y- 
groes  in  the  Nantlle  Valley,  Carnarvonshire  (Silurian). 
This  is  not  a  true  type  of  the  slates  of  the  Nantlle  Valley, 
as  it  does  nut  cleave  truly.  It  was  selected  for  comparison 
with  the  phyllades  as  approaching  them  in  microscopic 
appearance. 

No.  10.  Roofing  slate,  known  as  Velenhelli  Ton  (Cam-    i 
briau).     A  very  strong,  coarse  slate  of  a  dark-blue  colour.    | 
It  is  very  durable,  but  wanting  in  the  artistic  appearance 
of  the  glossy  small-sized  phyllade  slates. 

Other  Slates. 
Nos.  11  and  12.  For  the  sake  of  comparison,  the  authors 
have  added  analyses  of  slates  from  Delabole,  Cornwall,  and 
Vermont,  U.S.     The  latter  resembles  in  structure  the  Welsh 
roofing  slates,  but  the  colour  is  a  bright  red. 

General  Remarks. 

There  is  a  strong  family  likeness  between  some  of  the 
Welsh  slates  and  the  phyllades,  but  the  Welsh  slates  are,  on 
the  whole,  richer  in  iron.  It  is  interesting  to  find  that  a 
comparison  of  the  phyllades  and  slates  from  such  distant 
localities  as  the  French  Ardennes  and  North  Wales  shows 
that  their  physical  qualities  are  largely  dependent  upon 
their  chemical  composition,  and  that,  given  the  same 
chemical  composition,  the  slates  approximate  to  each  other, 
whether  from  Wales  or  the  Ardennes.  The  coarser 
character  of  the  Welsh  slates  can  be  traced  to  the  pre- 
ponderance of  silica  in  the  form  of  quartz. — H.  H.  B.  S. 

Fire-Clays,  The  Influence  of  the  Size  of  Particles  on  the 
Resistance  of,  to  Heal  and  to  Fluxes.  H.  0.  Hofmau 
aud  B.  Stoughton.  Eng.  and  Min.  J.  1898,  66,  485. 
The  possibility  of  laboratory  tests  of  clays,  which  are 
ground  uniformly  fine  for  the  purpose,  not  being  reliable 
for  materials  which  are  practically  used  in  the  raw  lumpy 
state,  led  to  experiments  to  ascertain  if  the  inference  that 
the  results  might  be  below  the  truth  was  correct.  The 
size  of  the  Seger  cone  chosen,  was  f  in.  at   the  base  and 


2jj  ins.  high.  The  results  of  fusing  and  fluxing  tests  of  the 
clay  mixtures,  both  in  the  ordinary  and  powdered  states, 
show  only  a  slight  difference,  and  prove  that  the  samples, 
in  testing,  can  safely  be  ground  fine  and  compared  with 
the  small-size  Seger  cones  in  the  ordinarv  Deville  furnace. 

—A.  W. 

Clays,   Modified  Methods  for  Determining  Fusibility  of, 
H.  O.  Hofmau.     Eng.  and  Min.  J.  1898,  66,  485. 

The  author  describes  some  experiments,  made  in  conjunction 
with  Messrs.  J.  L.  Newell  and  G.  A.  Rockwell,  wherein  the 
method  of  testing  was  modified  by  changing  the  Bischof 
standard,  corresponding  to  Seger  cone  No.  36,  to  Seger 
cone  No.  26,  so  as  to  find  out  how  far  the  non-refractory 
clay  stood  below  the  point  of  being  a  fire-clay,  rather  than 
to  ascertain  how  much  refractory  material  would  have  to  be 
added  to  bring  it  up  to  So.  36  standard.  The  advantages 
are,  the  lower  temperature  of  the  test,  the  saving  in  time 
and  gas-carbon,  and  the  longer  life  of  the  furnace.  1  grm. 
of  the  clay  to  be  tested  was  mixed  severally  with  0  1,  0-2, 
0'3,  &c,  grm.  of  silica-alumina  flux,  made  up  of  finely- 
ground  quartz  containing  99 '88  per  cent,  of  silica  and  an 
alumina  containing  98-46  per  cent,  of  the  pure  oxide.  The 
various  mixtures  were  worked  in  the  usual  way  and  heated 
with  a  Xo.  26  Seger  cone  until  the  latter  was  melted  down, 
which  required  about  35  minutes. 

This  modification  acts  as  a  valuable  guide  in  making  up 
clay  mixtures,  although,  of  course,  it  does  not  altogether 
determine  the  suitability  of  a  clay  for  a  specified  purpose. 
The  results  obtained,  however,  in  some  cases  gave  a  true 
prediction  of  what  afterwards  happened  on  a  large  scale. 
The  method  is  applicable  in  testing  the  action  of  basic 
charges  on  acid  material,  and  the  resistance  of  clays  to 
corrosion  by  fusible  salts,  oxides,  &c. — A.  W. 

Hydraulic  Cement,  Notes  on.     A.  W.  Hale.     Eng.  and 
Mining  J.  66,  [19],  544. 

Thk  author  discusses  the  relative  value  of  cement  and  other 
coatings  for  checking  the  percolation  of  water  through  brick 
or  stone  work,  his  observations  being  principally  based 
upon  the  results  of  an  investigation  carried  out  in  connec- 
tion with  the  construction  of  the  new  Croton  aqueduct  of 
New  York.  The  experiments  embraced  a  wide  range, 
including  such  substances  as  linseed  oil,  shellac,  and  iron 
varnishes,  aluminium  acetates,  oleates  and  stearates,  sodium 
silicate  and  calcium  chloride,  varnish,  pitch,  tar,  and  a 
number  of  proprietary  compounds. 

Hydrocarbons,  usually  regarded  as  most  suitable  for 
waterproofing  brick  or  stone,  are  found,  on  exposure  to  air, 
to  oxidise  and  disappear.  Portland  cement  gave  the  best 
results,  and  the  only  coating  which  ranked  with  it  in 
impermeability  was  a  hydrocarbon  compound,  which  after 
a  time  peeled  off.  Compounds  of  alumina  with  organic 
acids,  and  of  lime  with  silicic  acid,  shared  the  same  fate. 
The  permeability  of  a  brick,  when  coated  with  successive 
washes  of  cement  applied  with  a  brush,  diminished  much 
more  rapidly  than  when  coated  with  an  increased  thickness 
of  cement  applied  with  a  trowel.  The  percolation  through 
a  brick  coated  with  four  washes  of  cement  diminished  under 
a  water  pressure  of  80  lb.  per  sq.  in.,  and  at  the  expiration 
of  two  months  ceased  altogether,  the  brick  then  remaining 
impervious  under  a  pressure  of  200  lb.  per  sq.  in. 

— H.  H.  B.  S. 

Sheet  Zinc,  A  Substitute  for  Wall  Paper.  Papier  Zeit. 
1898,"  23,  3127. 
Metallic  zine,  rolled  to  the  thickness  of  paper,  is  now 
beinc  used  in  the  States  and  Germany  for  the  decoration  of 
rooms  in  place  of  ordinary  wall  paper.  The  face  is 
enamelled  to  resist  moisture  and  to  imitate  stone  or  marble ; 
and  the  material  is  applied  to  the  plaster  with  paste, 
adapting  itself  readily  to  surfaces  of  any  shape.  — F.  H.  L. 

Portland  Cement,  Detection  and  Estimation  of  Free  Lime 
[Ca{OH)»~\  in  Set.  W.  N.  Ljamin.  Zap.  Imp.  Euss. 
Tecb"  Obschtsch.  1898,  32,  75. 

See  under  XXIII.,  page  1183. 
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PATENTS 

,  u  -  umi  in  thi 

I  .    Ji    Cummer,    l  Icveland,   Mate  o! 
,■  ■  597. 

\>- improved  method  of  treating  liquid  slurry  by  mixing  it 

lurry  to  bring  the  whole 
hich  i-  then  dr.> 
!    II.  B.  R 

//„■  Purpon    of  rendering  •  '  A 

I      .rvnui  it,  l,nVis.  ,».     II.  V.  Simp- 
Eng.  Pat  88  988,  Deo   7.  I 

.,,1  i-  fii-t  .-xli.ni-t.  1  in  :i  vacuum  chamber  under 
.,,.1  u  then  subjected  to  the    'action  of  water 
mm,  or  methylated  spirit,  wither  without   the 
mifyiug  medium,"  and  preferablj   under 
tbaust,    the 
muting  -olui ion  run  in  and   pressure  applied.    The 
nomtioi  |oeotl)    drawn   off,  and  tin-  wood  dried, 
■  on,  the  wood  is  fir»l  impreg- 
nated with  ami .""II  sulphate  or  phosphate,  or  both,  and 

zinc  nr  aluminium,  or  both. — II.  II.  B.  S. 

,  i  Manufacturi  of.     I.   A   I  lar 

_■.  I'.n.  2008,  Jan.  85,  I  - 

This  invention  is  baited  upon  the  principle  thai  powdered 
trifled  and  porcelain-like  on  being  heated 
An;    waste   glass   maj    be  used  for  the 

purpose,  and  it  may  I"-  mixed  with  slag,  scoria:,  clays,  or 
i  that  can  l>  '       millennia  are 

raded   by    sifting,    so  that   by    blending 

imitated      II  ■'-  ftnploj  i  I  isily   Fusible, 

I  i  bj  silicates  or  gum,  so  as  to 

form  a  paste,  which  can  bi    rooghlj  shaped   to  the    desired 

fnrro.     'I'll ghly-shaped    i  terial,  is 

i-  then  introduced   into  a   highly 
mould  material  "lined  with  sand  and  sub 

i    ma)  be  required  to  effect  devitrification  and 
aggkm  ~  I  1896,  545.) 

-. ,  Imptt.  in 

relating  i«.  and     ■    I  Making  the  sum,-. 

\\    i  r.it.   17,158,   Aug    9, 

Tin-  invention   i-  an  improvemcnl  on  Eng.  Pat  71*  l   of 

,,f  building  blocks  by  liuming 

pulverised   i_' r : 1 1 1  n » - .  fireclay,  ami  Felspo 

ienl  patent  a  mon    fusihh  used  i"r  tin 

ihc  int.  ri>.r.  and,  whilst  the  former  is  fn-<  d,  the 

latt.  r  in  onlj    baked       B)    tl  a   better  result   is 

iturc  and  at  less  expt  d 

.  [imposition   throughout 
ioi  i-  made   'I  100  pan 
In  purl  ■  thai   f"i   the 

■-  of  felspar,  and 

20  parts  of  fireclay.    Sufficient  water  is  added  to  make  the 

prevent  discoloi  tti""  of  the  blocks  during 

ted  » itb  sinc-whlte,  « Int.  Ii 
rial,  remo\ ii  aftei  ban 

.  •  oi    '■■    tr<  itment   with  hydro 
„,  iii.     Vn  it  aethad  of  burning  the  blocks 

claim  d  •  <•>  a\  on  tiles  and  fir, 

•■  .1  bj  asbt  Btos  panel 

—II    II    i 

t     .I...-     Ha  trial*,      l    Furnaei   or   Kiln  for. 
V.   1  oh,   Westphalia,  Germany,     Kug. 

■ 

i  ommon  foi  in  nf  kiln.  In  which 

ni'   layers. 

i  ot    boles, 

« In,  h  ,  in  !„■  .'i 
,    a    I,  thus  enabling  air  to  be  admitted  at  any  pan 
retarded.— H,  H.  r.  v 


X.-METALLURGY. 

I        erter   [Steel],   The    Paul    David    "  SeUcteur  "    or. 
P.  L.  Barthe.     Eng.  and  Mm.  J.  L898,  66,  187— 48& 

1  i,.-.  1  and  •!  illustrate  the  principle  of  the  new  form 
,,i  Bessemer  converter,  or  "selecteur,"  for  smelting  and 
reducing  copper  matt,-.  Hie  converter  is  spherical  in  outer 
form  and  suitably  lined,  with  the  twyers  situated  at  the 
bottom  of  the  reasel.  It  revolves  on  an  axis  inclined  from 
the  horizontal,  and  pof  ride  pocket  for  the  reception 

ut  the  "  copper  bottoms."  The  original  form  is  shown  in 
I  iu'.  1,  which  '-an  be  used  whin  the  matte  charge  is  con- 
sistenl  in  composition,  so  that  the  poekel  can  be  made  the 
correct  size.  The  matte  is  run  in  and  blown  to  scorify  the 
iron,  which,  in  the  form  of  -lac;,  is  run  out  at  the  mouth  in 
the  ordinary  manner.  The  converter  is  then  placed  upright 
and  blown  again  for  the  production  of  sufficient  copper  or 
"bottoms"  to  carry  with  it  the  gold,  arsenic,  and  other 
impurities,  when  it  is  turned  in  the  opposite  direction  with 
the  pocket  underneath.  The  pocket,  which  ha-  been  pre- 
viously heated  by  borning  coke  with  the  orifices  ■/  and  h 
open  and  the  channel /'temporarily  closed,  now  receives  the 
bottoms,  which  can  be  tapped  therefrom  when  tie 

again  upright, 
and  whilst  the 
remainder    of 

the     matte     is 

being  eon- 

v  e  r  ted  into 
metal.  The 
opper  is 
poured  out  of 
the  mouth  as 
usual. 

When  the 
metal  charges 
arc  irregular, 
and  the  pocket 

is    i-it  1  ■ 
small    or    too 

large      t  o 

exactly  fill 

with  the  varying  quantity  of  bottoms  which  it  is  necessary 

10  produce,  the  converter  take-  the  form  shown  in  Fig.  '-'. 
wherein  the  bottoms  are  being  tapped  from  nnderneath  the 
remaining  matte.  The 
-lag  ami  final  copper 

are    i lUl     at     the 

mouth  by  tipping  in 
the  opposite  direc- 
tion. A  -aving  <.! 
time  is  effected  bj 
the  twyers  in  either 
case  entering  at  the 
bottom  of  'he  charge, 
lie  *  are  so  arranged 
that,    through    boles 

>/•    iii    the    "la-t    box, 

a  rod   can  be  passed 

up  to  clear  them,  and 
they  may  be  cither 
flash    with  the  con- 

verier   lining    or 

■lightbj  raised.     The 
iidvantages    put    forward    are,    the    economy,  the    saving 
of  time,  the  greater  puritv   of  the  copper  for  the  refin 
ami  the  more  nearlv  perfect  recovery  of  the  gold. — A.  \V. 

Silicon   tiinl  Chromium,   Condition   of,  in  Iron  "'"'  Stool. 

t  lurnol    and    t  loutal.     <  lesterr.  /  it    llii'ti  nw. 

1898,    46,   592.      Through    them.    Zcit.    Rep.   1898,  22, 

[31],  201— '-•62. 
i  i\  treating  silicon  iron  containing  but  little  manganese  for 

i  15  days  with  cold  5  pet  cent  sulphuric  acid,  h  cob 
residue  i-  left   consisting  of  carbon,  silicon   hydroxide,  and 
different   combinations   of  iron  and   silicon.      The   silicon 
hydroxide  and  iron  silicide  beremoved  by  m 
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of  a  solution  of  potassium  hydroxide,  and  the  hydroxides  of 
manganese  and  iron  by  means  of  sulphuric  acid.  A  residue 
is  left,  which  in  the  author's  experiments  contained  from 
19-75  to  19-86  per  cent,  of  silicon,  and  79-63  to  79-84  per 
cent,  of  iron,  figures  corresponding  to  the  formula  SiFe2,  a 
compound  which  Moissan  has  prepared  in  the  electric 
furnace.  It  differs  from  the  mono-metallic  silicide  FeSi  in 
being  very  resistant  to  the  action  of  acids.  The  latter 
compound,  which  is  formed  in  blast  furnaces,  is  readily 
attacked  by  warm  dilute  aeids. 

From  products  rich  in  manganese  and  iron,  a  double 
silicide  of  manganese  and  iron  can  be  isolated,  with  a  com- 
position corresponding  to  the  formula  KL1/,,  in  which  M 
represents  the  sum  of  the  iron  and  manganese.  From 
powdered  ferro-manganese  products,  the  author  was  able  to 
withdraw  about  :i  per  cent,  of  particles  with  a  magnet. 
These  were  relatively  poor  in  manganese,  but' contained 
much  more  iron  and  silicon  than  the  original  substance. 
Similar  experiments  were  made  in  the  case  of  chromium, 
with  chromium  steel  and  chrome  ore,  the  latter  containing 
57 — 59  per  cent,  of  chromium  and  9-1  to  y-9  per  cent,  of 
carbon.  liy  the  long-continued  action  of  hydrochloric  acid, 
a  residue  was  obtained  with  the  composition  Fe(Cr9C;,  which 
can  also  he  written  CFe3.3C<,Cr:,.  The  substance  CTe:i  has 
the  same  composition  as  cementile,  and  C.,Cr3  is  the  formula 
of  the  chromium  carbide  obtained  by  Moissan.  The  author 
considers  it  probable  that  this  residue  is  a  compound  of 
these  two  carbides.  Different  specimens  of  chromium  steel, 
containing  but  little  chromium,  behaved  differently  in  the 
solvent  according  to  the  amount  of  carbon  they  contained, 
but  the  residue  invariably  had  a  composition  in  agreement 
with  the  formula  Fe9Cr:(C5,  or  3CFe:1.C,Cr:1.  A  manganese 
iron  containing  a  little  chromium,  left  ou  treatment  with  a 
solution  of  copper  potassium  chloride,  a  residue  with  the 
same  composition.  From  these  results  the  author  infers 
that  all  chromium  in  iron  is  present  in  the  form  of  carbide, 
chrome  iron  containing  3  mols.  of  chromium  carbide  with 
1  of  iron  carbide,  and  chromium  steel  1  mol.  of  chromium 
carbide  with  :i  of  iron  carbide. — ( '.  A.  M. 

Auriferous  Quart:  Veinstone  in  Victoria,  The  Reduction 
and  Ore  Dressing  of.  H.  Rosales.  Trans.  Australasian 
Inst,  of  Mining  Engineers,  5j  81 — 91. 

The  tailings  from  a  number  of  reduction  plants  in  Victoria 
have  been  collected,  washed  into  sands  and  slimes,  and 
assayed.  The  results  show  the  great  extent  to  which  the 
gold  carried  away  in  the  tailings  is  lost  in  the  slimes 
portion  its  compared  with  that  in  the  sands  portion.  Conse- 
quently the  slime  production  should  be  minimised.  In 
dealing  with  the  pulp  after  it  has  left  the  amalgamating 
plates,  great  attention  should  be  paid  to  its  separation  into 
sands  (coarse  and  tine)  and  slimes,  and  the  subsequent 
treatment  of  these  differ  tit  materials  separately.  In  an 
outline  of  the  general  manipulation  of  an  ore,  the  author 
summarises  the  treatment  of  the  tailings  after  separation 
into  the  mixed  sands  and  slimes  as  follows: — Coarse  and 
fine  sand. — (».)  Volumetric  sizing,  two  grades,  by  a 
trommel ;  (4)  two  vanners  ;  (c)  tailings  from  vauners  to 
he  treated  by  the  percolation  system  in  the  cyanide  works. 
Slimes. — (a)  Classification  in  a  series  of  inverted  pyramidal 
Doxes  fSpitzkasten)  ;  (t)  Buddies  and  I.uhrig  vanners  j  (c) 
tailings  from  these  to  he  treated  by  the  agitation  method  in 
the  cyanide  works  ;  or  (<i)  the  slimes  may  be  treated  by  the 
agitation  process  after  gravitating  direct  from  the  separator 
to  the  cyanide  works. — A.  W. 

Screening  of  Crushed  Materials  [Ores,  jr.],  Graphic 
Records  of  the.  C.  de  Kalb.  Kng.  and  Mining  J.  1S9S. 
66,  486. 
Sizing  curves  have  been  plotted  out  by  the  author  showing 
the  quantities  by  weight  of  the  different  ores  which,  after 
crushing  in  100-lb.  lots  and  screening,  remained  on  a  series 
of  hand  sieves  of  diminishing  size  of  mesh.  The  curves 
present  practically  the  same  characteristics  for  different  ores 
under  similar  conditions  of  crushing,  and  they  only  vary- 
by  altering  these  conditions.  Rock  crushing  may  take 
place  in  three  ways:— (1.)  Hy  forces  acting  in  opposite 
directions  along  a  diameter  of  the  particle,  which  is 
exemplified  in  the   stamp-mill  -.   (2)  by  forces  acting  along 


radii  making  an  angle  with  each  other,  or  radial  crushing, 
of  which  reciprocating  jaw-crushers,  gyratory  crushers,  and 
rolls  are  types;  and  (3)  by  forces  acting  in  opposite  direc- 
tions along  parallel  lines  respectively  tangent  to  the  ore 
particle  at  the  two  extremities  of  a  diameter,  which  is 
represented  by  disc  grinders,  cone  grinders,  &c.  Any  or  all 
of  these  principles  may  be  employed  in  one  mill,  and  it  is 
hoped  that  it  will  be  possible  to  test  the  effective  action  of 
crushers  by  comparing  their  sizing  curves  with  those  of 
known  origin,  when  these  data  have  been  obtained.  It 
is  proposed  to  investigate  the  action  on  homogeneous 
materials,  with  definite  angles  and  known  power. 

The  author  reiterates  the  wish  that  there  should  be  some 
uniformity  of  scale,  as  to  the  size  of  the  mesh  and  thick- 
ness of  the  wire,  amongst  manufacturers  of  screen  clnth. 

—A.  W. 

Metallic  Oxides,  New  Method  of  Producing  High  Tempe- 
ratures and  Reducing  Refractory.  H.  Goldschtuidt. 
Stahl  und  Eisen.  1898,  18,  408. 

The  heat  formed  by  reducing  metallic  oxides  by  aluminium  is 
comparable  with  that  of  an  arc  furnace,  and.  under  control, 
may  be  utilised  for  welding,  brazing,  or  rivet-heating.  The 
metal  to  be  heated  is  covered  with  a  mixture  of  powdered 
aluminium,  ferric  oxide,  and  sand,  the  reaction  being  started 
by  a  mixture  of  aluminium  and  barium  or  sodium  per- 
oxide, which  is  itself  fired  by  magnesium  ribbon.  In  these 
eases  the  aluminium  need  not  be  pure.  Iron  tubes  may 
thus  be  brazed  together  with  the  consumption  of  2*5  oz. 
of  aluminium  per  joint. 

For  producing  metals,  pure  aluminium  is  necessary. 
Chromium,  in  masses  of  50  lb.  and  free  from  carbon,  has 
been  produced  from  a  mixture  of  chrome  oxide  and 
aluminium  in  a  magnesia-liued  crucible,  starting  with  a 
small  quantity  and  gradually  filling  the  crucible.  The  heat 
energy  developed  is  considered  equal  to  about  2,000  h.p. 
in  a  few  minutes.  The  slag  of  alumina  which  is  produced 
is  similar  to  crystalline  corundum,  and  may  he  used  like 
emery  as  a  grinding  material.  Other  refractory  metals  may 
also  be  obtained  in  this  manner. — A.  \V. 

Dry  and  Wet  Crushing  [Gold  Ores].    F.  Merricks.    Proc. 
Inst.  Mining  and  Metall.,  Nov.  1898. 

At  Waihi,  New  Zealand,  the  ore  was  at  first  wet-crushed, 
and  35  per  cent,  only  of  its  value  obtained  with  amalga- 
mating plates.  Later  on,  with  pan  amalgamation  and  both 
dry  and  wet  crushing,  the  extraction  was  increased  to  60 
aud  70  per  cent.,  respectively,  of  the  gold,  and  25  and  45 
per  cent,  of  the  silver;  whilst  in  1894  this  process  was 
replaced  by  cyanide  treatment  and  dry  crushing,  with  an 
average  extraction  of  90  percent,  of  the  gold  and  50  per 
cent,  of  the  silver. 

The  low  results  at  first,  were  due  to  the  fine  state  of 
division  of  the  gold,  and  the  fineness  of  the  bullion  was  only 
640.  The  author  attributes  the  advantages  of  dry  over  wet 
crushing  to  its  preventing  the  loss  of  Boating  sulphide  of 
silver  aud  fine  gold.  With  wet  crushing  there  is  an 
increased  output,  which  more  than  counterbalances  the  lower 
extraction,  and  favours  its  adoption.  Furthermore,  drying 
the  ore  for  dry  crushing  has  a  tendency  to  melt  the  bullion 
into  small  pellets,  which  are  not  dissolved  by  cyanide. 

In  the  treatment  of  West  Australian  telluride  ore,  the 
author  suggests  first  hand-pickiDg  the  rich  telluride  for 
smelting,  crushing  the  remainder  to  a  small  size,  stamping 
wet  with  the  production  of  a  minimum  of  slimes,  concen- 
trating the  remaining  tellurides  for  smelting,  treating  the 
tailings  with  cyanide,  and  collecting  the  slimes  and  extract- 
ing them  in  filter  presses. — A.  \V. 

Dig  and  Wet  Crushing  [Gold  Ores],  with  Cyanide  Treat- 
ment, in  New  Zealand.  J.  McConnell.  Proc.  Inst. 
Mining  and  Metall.,  Xov.  1898. 

This  paper  also  deals  with  the  ore  treatment  at  Waihi 
(see  preceding  abstract),  and  three  objections  are  stated  as  to 
dry  crushing,  viz.  : — (1)  The  extra  cost  of  drying  the  ore, 
which  is  2s.  to  2s.  6rf.  per  ton,  and  in  which  operation, 
certain  undesirable  reactions  take  place;  (2)  the  dust 
difficulty,  in  crushing  and  in  charging  the  vats ;  and  (3) 
the   reduced  output  of  the  stamps^     The  dust    is  a    serious 
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>  where  and  causes  great  wear 
ich'inerj  ;  m  ireorer,  it  assays  aboat  twice  the 
oingore.     I"  wet  crashing,  cum  . 
I    it,,  th.    (tamp  i"\.  and  "•   eonsumpti  >n  is 
r  than   in  the   .try  crushing  process,  although  this 
most  to  nil  after  th. 
lions  have  been  made  np  for  their  first  extraction  ami  the 
pUnthi  "I     The-  quantity  of  solution  used 

should  be  as  little  from    l  •'.  to  2  tons  i 

ition  i-  much   higher  than  by 
■i. ii i,  .ui'l  very  much  .|uicki-r.     Experimental 

.tii  .1   1*2  per  cent  solution  of  cyanide, 
„f  ;,„  ;ing  ii  3  per   eent.    of  pyrites 

of  copper,  for  pertodi    ranging  from 

to  91  per  cent  ol  the  gold, 

■  nt.  of  the  silver,  the  percei  I 

cyanide  in   the   solution  beii  I  to  1*1  percent.) 

in  with  five  or  »i<  days'  treatment  yielded 

onl]  85  per  cent  of  the  value  of  the  or.-. 

found  advantageous  to  restrict 
the  output   for  a  bighei  by  dry  crushing,  &c  i 

and  the  author  thinks  that  each  mine  in  a  district  should 
n,.rk  out  it* own  process  before  the  plant  is  erected, 
of  following  one  idea  which  might  have  been  successful  at 
which  i-   i he  present  tendency   in 
y    W 

/■  ■  r  Treating,  without  Filtration  or  ■' 

tation.    \    * 

This  pr -»  baa   been  communicated   to   the   author  by 

Gilmonr  and  Young,  who  have  worked  it  out  and 

i  nl ] %  employed  it  in  Nicaragua,  where  oth 

.    at  ge  percentage  of  clay, 
and  pr  70  per  cent,  ol  slimes,  which   carry  the 

greater  proportion   of  I  ery   little  of 

it  l,\  amalgamation. 

Tie  crushed   ore   is  charged   into  a  pan  in  2-ton  lots, 

with    lot)   galls,   of    v.it.i  to   form    a    verj    thick    pulp, 

ttJes  of  mereurj  are   added  and  circulated  until  the 

globuli  H  In  the  pulp.   The  necessary  quantity  of 

is  then  mixed,  and  the  whole  run  in  for  two  hours, 

after  which  in  lb,  of  mixed  line  and  copper  amalgam  is 

added,   and   tin-  pan  run  for  four  hours   longer.     Bj  this 

the  precipitation  of  gold  from  the  solution  is  nearly 

r piece,  only  10  .  i   ton  remaining  soluble. 

lution   arc    discharged    into    a   settler,    and 

rear]  retorted  and  dealt  with  in  the  ordinary  way. 
The  slums  show  an  extraction  of  90  per  cent,  hut  the  -amis, 
in  which  the  gold  takes  longer  to  dissolve,  yield  only  79 
per  cent  .  unit  m  re  treated.  The  average  extraction  of  the 
whole,  without  re-treatment  of  the  sands,  is  si  per  cut  of 
the  gold  ami  i',i  per  cent,  of  the  •  i 
t  opp,  r  sulphate  and   iron  turnings  arc  used  in  i 

in.  and  mereurj    is  poured  into  molten 
un,  which  i-  then  kept  under  water 
to  prevent  -  mpositJon.     The  cost  for  eh 

and  mercury  lost  l"'   ton,  labour,  Set., 

insnmprion  of  cyanide,  |  lb.  per  ton,  with  a   small 
plant,  whilst  the  process,  if  practicable,  avoids  the  ni  j 

of  filter  presses,  electric  precipitation,  and   the  hand 
gold  slimes. — A.  \V. 

Slime    Treatment    [Gold],    Diecrepanciet   in,      .1.    Chem 
in  I  '  \!i  •  i.  1898,  1,  197—180 

l  -ion   (on   a    previous  paper    bj    W     A. 

1  18,    1059)   a-   to    whether   by 

assaying  slimes  it  is  pnssibli  to  obtain   a  result  eloselj   ap- 
proximating to  their   value.     It  was  shown  that   eon 
r.snlt-  could  hardlj  be  obtained  it  the  slimes,  -till  wet  with 
a  solution  ooal  I,  were  dried  in  a  pan  ami 

unpbd  and  assayed.  should  be  washed, 

i   sampli    fa  ken  for  ihe   determination   of 

moisture,  and  the  solution  and  thi    a  i-h.-.l  residue  should 

tin  ii  l»    assayed  separately.  : I   results,  the 

I  not  I  i ■!•■ ,ii   quantitios  th 

i  of  the  solution  should 
ducted  will  tir-t   in  porceluiu   dishes,  and   then 

III  i    up     B  ill,     the 
Mi  ii  do n  "t   th,    c.ilil   ft th,. 


-limes  themselves,  the  weight  of  had  reduced  must  be  largo, 
or  else  gold  will  be  lost  in  suspension  in  the  slug.  This 
gold  may,  however,  be  recovered  by  cleaning  the  slag  by 
throwing  into  the  crucible  al  the  end  of  the  fusion  a  mixture 
of  soda,  litharge,  and  charcoal,  or  tartar.  No  appreciable 
loss  of  gold  ocean  in  salification  and  cnpellation,  even 
with  the  minute  quantities  present  in  the  had  buttons  from 
slimes-assays;   and   there   is  no   reason    why    the  results   of 

assays  of  slimes  should  not  be  as  s  those  of  other 

gold-bearing  products. —  \V.  G.  M. 

Slime*  [Gold],   Coagulation   and    Sapid    Settlement    of. 

A.  Prister.   J.  Chem.  and  Metall.  Soc.  of  8.  Africa,  1898, 

1,  181—138. 
In  replying  to  the  discussion  on  a  previous  paper  of  his 
(this  Journal,  1898,  1051),  the  author  quotes  from  a  paper 
li\  T.  Thotuet,  in  the  Annates  dee  Mine*,  1881,  page  l 
(c/I  this  Journal,  1891, 10,  730),  on  the  falling-rapidity  of 
pure  kaolin  in  water  and  acids.  The  rapidity  was  deter- 
mined in  glass  tabes  -■'>  cm.  long  and  '.'.",  mm.  in  diameter, 
kepi  at  constant  temperature  iafi'5  i  in  a  d'Arsonval  stove. 
It  was  found  that  for  80  hours  the  falling-rapidity  of  kaolin 
in  water  is  uniform,  thus  confirming  l'ittiugcr's  formula. 
of  temperature  causes  an  increase  in  the  rapidity  of 
fall   at   the  rate  of  about    0*081    metre    per   degree   per   80 

hours.  At  23  the  clay  used  remained  indefinite!]  ns> 
pended  in  pure  water.  The  greater  the  quantity  of  sediment, 
the  slower  is  the  descent  of  the  upper  layer  (ol  kaolin). 

Hut,  within  certaiu   limits,  the   augmentation   of   sediment  is 

without  influence  on  the  rate  of  falling  of  the  upper  layers, 
winch  becomes  almost  constant.  Tin  rapidity  of  falling 
from  the  upper  to  the  lowest  layers  seems  to  di 
arithmetical  progression)  and  tin  rapidity  is  given,  not  by 
the  highest,  but  bj  the  lowest  layer.  The  addition  of  lit 'i, 
Let  tin-  conditions  of  the  experiment  I    Ike 

incut  proportionately.      Very   littl"  of  the   acid   was 

sufficient  to  give  a  marked  effect,  and   seemed    to   produce  a 

tendency  to  agglomeration  and  to  the  formation  of  Soctsulenl 

Dissolved  air  was  with  nit   effect  on  the  rapidity, 

pi  that,  by  adhesion,  it  retarded  the  fall  of  the  smaller 

particles,   and    tended   to    produce   "cl«  When 

solids  are  immersed  in  a  saline  solution,  a  little  salt  i- 
deposited  on  tin  surface,  and  there  is,  in  conseqaence,  ■ 
greater  tendency  to  precipitation — as,  for  example,  when 
,  suspended  in  river  water,  comes  in  contact  with  sea 
water.  For  a  like  reason,  the  addition  of  dissolved  lime 
facilitates  the  deposition  of  slime-.  Variations  in  atmo- 
spheric pressure  up  to  I.",  atmospheres  arc  without  effect. 
Infusoria  of  0*12  mm.  diameter  were  found  to  deposit 
i  water  at  the  rate  of  0*7  em.  per  second,  and  ipiartz 
grains  of  0*5  mm.  diameter  at  7  cm.  per  second. 

— W.  G.  M. 

Copper-  (rlurnium      Allege    hi/     the     Electric      Fnrnurt. 

I*.  Lebeau.     L'stelairage  fjlectrique,  1898,14,  181—188, 

Will  s    oxide    of  glucinuui    is    heated    with   charcoal  in    an 

ue  furnace,  the  carbide    i-    produced  ami  not  the  metal. 

However,    when    a  mixture    of    the    oxide-   of   copper    and 

inum,  obtained  by  dissolving,  evaporating,  and  igniting 

the    mixed    nitrate<.    is    healed    similarly    with    charcoal,  an 

alloy    of    the    two    metals,    free    from    carbide,    i-    obtained. 

Tlie    alloy  has  a  ro-e  red    fracture,  lint  is    not  homogl IS, 

and  on  beating  yields  a   product  containing  ."i  to  10  per 

cent,  of  metallic  gliiciiium.  which   varies  fr a  yellowish 

t.i  a   Whitish  colour,        I  In     5  pi  I    Cent,    alloj    due-  not    tamisli 

in  air.  ami  only  -lightly  in  sulphuretted  hydrogen.  It  is 
malleable  both  hot  and  cold,  easily  worked  and  polished, 
and  readily  dissolved  0j  nitric  acid,  When  the  glucinum 
in  the  alloy  is    a-   low   as   or   lower   than    1*3  per  cent.,  the 

metal  In mes  sonorous,  and  of  a  deep  golden  colour. 

—A.  \V. 

I.,, ni  Bullion,    Refining  ontaining  Silver  «■•</ 

II.    II.    Klnkcmiire.     Trans.  Australasian    ln-i.  of 
Mining  Engineers,  5,  '--' 

Till-  paper  i-  a   general  account    "I    ilic  purification  of  has, 

I-  ,1  through  the  following  operation-      The   removal  of  the 

impuntii  -  le.  oxidation  ami  skimming,  tin    extraction 

of    gold    and    -:l\ir    from    the    purified    or    softened    lead, 
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preferably  together,  by  means  of  zinc,  the  elimination  of 
the  zinc  from  the  desilveriseil  lead  by  steam,  the  liquation 
of  the  zinc  crusts  containing  the  gold  and  silver  to  remove 
the  lead  and  obtain  the  "  dry  "  crust,  the  retorting  of  the 
dry  crust  to  distil  off  the  zinc  and  obtain  retort  bullion,  the 
concentration  of  this  bullion  in  water-jacket  cupels  up  to 
50  or  60  per  cent.,  the  refining  to  Pore  bullion  and  the 
parting  of  the  latter  by  sulphuric  acid.  It  contains  con- 
siderable detail  of  the  practical  points  of  these  separate 
operations. — A.  W. 

Lead  and  Zinc  Sulphide  Ores,  The  Ashcroft  Process  for 

the    Treatment  of  Mixed.      W,    B.   Ingalls.     Eng.    and 

Mining  J.  1898,66,  488—490. 
This  paper   is  an  account,  estimate,  and  criticism  of  the 
"Ashcroft "  process  (thi9  Journal,  1894,  957  ;  and  1896,  658). 
and  its  practical  failure  in  Australia. 

The  process  consisted  of  drying  and  crushing  the  ore 
very  fine  to  assist  in  the  complete  roasting  of  the  zinc  to 
sulphate,  re-grinding  after  roasting  to  facilitate  leaching, 
dissolving  in  water  and  sulphuric  acid,  heating  the  leaching 
liquor  to  80°  C,  and  filtering  through  filter  presses.  The 
zinc  was  first  recovered  from  the  solution  so  obtained  by 
electrolysis.  Hut  there  were  many  difficulties  in  the  way,  the 
chief  of  which  were  the  incomplete  deposition  of  the  zinc,  and 
the  accumulation  of  manganese,  which  prevented  the  working 
of  the  liquor  over  and  over  again.  Consequently  only  50  to 
75  per  cent,  of  the  zinc  could  be  obtained  by  this  means, 
and  the  remainder,  and  the  sulphuric  acid  of  the  sulphate, 
had  to  be  otherwise  recovered  from  the  solution,  since  no 
economic  method  could  be  found  to  eliminate  the  manganese. 
Further  difficulties  were  said  to  be  the  proper  acidity,  iron 
taken  into  solution,  &c.  Of  eourse  any  lead,  copper,  silver,  &c. 
was  previously  removed  from  the  solution  by  the  adlition  of 
zinc,  after  which,  for  some  unexplained  reason,  the  solution 
had  to  be  subjected  to  oxidation,  previous  to  electrolysis. 

The  present  author  cannot  define  the  precise  cause  of 
failure,  but  it  was  probably  due  to  a  combination  of  circum- 
stances. It  would  appear  that  extreme  fineness  of  the 
ore  was  necessary  for  roasting,  but  the  heat  had  to  be 
carefully  controlled  to  prevent  sintering,  and  consequent 
re-crushing.  Furthermore,  this  same  fineness  was  probably 
the  cause  of  some  of  the  difficulties  met  with  in  later 
operations.  It  would  appear,  however,  that  the  roasting 
entirely  failed  to  produce  any  satisfactory  quantity  of  soluble 
zinc  sulphate,  and  of  the  total  zinc  present,  87 '8  per  cent. 
was  extracted  by  water  and  sulphuric  acid,  11 -2  per  cent. 
was  insoluble,  indicating  unroasted  blende,  and  1  per  cent. 
was  lost  in  fume  and  dust.  The  formation  of  gelatinous 
silica  by  the  action  of  the  sulphuric  acid  created  a  great 
difficulty  in  handling  and  filtering  the  solution,  and  the 
leaching  and  washing  were  not  very  successful,  only  70 '24 
per  cent,  of  the  total  zinc  in  the  ore  being  washed  out 
through  the  filter  press,  although  87  •  8  per  cent,  was  in 
solution. 

In  the  original  process  it  was  proposed  to  leach  the 
roasted  ore  with  ferric  chloride  to  form  ferric  hydrate  and 
zinc  chloride,  the  latter  to  be  electrolysed  so  as  to  yield 
metallic  zinc  and  ferrous  chloride,  this  salt  in  turn  acting 
on  more  zinc  chloride  to  produce  zinc  and  re-form  ferric 
chloride  ;  but  ultimately  this  method  was  abandoned.  The 
author  thinks  that  the  adverse  experience  at  Cockle  Creek 
has  much  metallurgical  value,  although  it  has  been  obtained 
at  enormous  cost.  One  conclusion  drawn  is  that  no 
progress  has  been  made  in  the  electrolysis  of  zinc  sulphate 
solution,  and  this  operation  cannot  be  economical  where 
coal  has  to  be  the  source  of  power.  With  the  present 
known  improvements  and  devices,  it  is  considered  that  it 
might,  however,  be  worked  with  cheap  water  power. 

—A.  \V. 

Mercury,    A    New  Assay  for.     R.   E.   Chism.     Eng.  and 
Mining  J.  1898,66,  486. 

See  under  XXIII.,  page  1183. 

Zinc,  Electrolytic  Estimation  of.     H.  Paweck.     Zeits.  f. 
Elektroehem.  1898,  5,  [18],  221. 

See  under  XXIII.,  page  1186. 


Ferro- Tungsten,  Analysis  of.     A.  G.  McKenna. 

Eng.  and  Mining  J.  1898,  66,  [21],  607. 

See  under  XXIII.,  page  1 185. 

Cyanide  Solutions,  Estimation  of  Oxygen  in. — //.    A.  F. 

Crosse.     J.  Chem.  and  Metall.  Soc.  of  S.  Africa,  1898  1 

125.  ' 

See  under  XXIII.,  page  1187. 

Iron  and  Steel,  Rapid  Methods  of  Determining  the  Prin- 
cipal Elements  in.  M.  L.  Campreuou.  Monit.  Scient. 
1898,12,  [4],  778. 

See  under  XXIII.,  page  1 134. 

PATENTS. 
Ores,  An  Improved  Process   relating  to  the  Reduction  of, 
and  Impts.  in  Furnaces  therefor.    J.  E.  Powson,  London. 
Eng.  Pat.  27,015,  Nov.  18,  1897. 

Wateh  gas  or  other  combustible  reducing  gas,  after  bein" 
heated  by  passing  through  a  channel  in  the"  roof  of  a  long", 
flat-bedded  furnace,  is  passed  back  again  over  the  ore  to  be 
reduced,  and  is  then  burnt  in  chambers  underneath  the  bed, 
with  air  which  has  been  heated  in  passages  situated  below 
these  combustion  chambers  and  above  the  flues  therefrom. 
Valves  regulate  the  supply  of  air  and  gas,  the  latter  of 
which,  if  desired,  may  be  partly  or  entirely  led  directly  into 
the  combustion  chambers,  without  passing  over  the  ore. 

—A.  W. 

Metal  [Al,  Sec.],  An  Improved,  and  Method  of  Producing  it. 
F.  P.  James  and  M.  B.  Fox,  both  of  Gloucester.  Eng. 
Pat.  27,881,  Nov.  26,  1897. 

The  alloy  is  prepared  by  melting  100  parts  of  aluminium  with 
from  5  to  25  parts  of  a  primary  homogeneous  phosphoric 
alloy,  previously  prepared,  which  may  contain  from  50  to  90 
parts  of  copper,  2  to  20  of  nickel,  5  to  25  of  zinc,  and  2  to 
10  parts  of  phosphorus. 

A  claim  is  made  for  the  method  of  adding  phosphorus  to 
molten  metals  or  alloys,  by  sheathing  it  in  a  ease  of  the 
same  or  an  analogous  alloy,  aud  holding  it  under  the  surface 
of  the  metal,  so  that  the  walls  of  the  sheathing  melt  and 
become  thin  and  porous,  thus  enabling  the  whole  to  be 
gradually  absorbed  in  the  batb. — A.  W. 

Ores,  Impts.    in    Furnaces  for   the   Treatment  of.     A.  G. 
Wells,  London.     Eng.  Pat.  28,894,  Pec.  7,  1897. 

The  furnace  consists  of  a  long  closed  chamber,  with  the 
bed  built  upon  and  heated  by  a  zig-zag  flue  leadinw  from 
the  fire  near  one  end  to  the  chimney  near  the  other.  At 
each  end  of  the  chamber  is  a  hood,  dipping  into  water  tanks, 
so  as  to  prevent  access  of  air  to  it  when  the  ore,  which 
traverses  the  hed  from  end  to  end,  is  being  reduced  and 
discharged  into  the  water.  The  ore  is  automatically  fed  in 
through  hoppers  at  the  cool  end,  and  moved  toward  "the  exit 
at  the  fire  end,  on  cross-bars  laid  upon  endless  chains, 
which  also  dip  into  the  water  and  get  cooled,  previous  to 
travelling  back  under  the  furnace-bed  for  re-entry.  Near 
the  exit  is  provided  a  means  for  the  supply  of  hot  reducinw- 
gases.  The  air  for  the  fire  is  also  heated  under  the 
furnace-bed  in  longitudinal  ducts,  and  the  claims  are  set 
forth  for  all  these  things  in  combination. — A.  W. 

Emery  Wheels,  Impts.  in  the  Manufacture  of  a  Substitute 
for.  [Steel.]  C.  M.  Pielsticker,  Wembley.  Eng.  Pat. 
284,  Jan.  5,  1898. 

As  a  substitute  for  emery,  New  Zealand  ironsand,  after 
the  removal  of  silica,  is  mixed  and  heated  in  a  crucible 
with  carbon  to  produce  fine  particles  of  steel,  the  whole 
being  then  quenched  in  cold  oil,  or  oil  and  water,  to 
increase  the  hardness.  This  quality  may  be  further  in- 
creased by  adding  a  compound  of  phosphorus  to  the 
mixture  in  the  crucible.  The  hard,  fine  particles,  con- 
taining 5  per  cent,  or  more  of  carbon  and  some  phosphorus, 
are  mixed  with  a  binding  material  and  made  into  wheels 
in  the  usual  manner. — A.  W. 
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I  :  UloytoJ   and  P  for  1  roducmg 

\.  J.   Rossi,  J.  HacNaughton,  and  W.  I>.   bd- 

-    \  ■:.    Pat,    18,127, 

,   ..  |,,r  t|„.   |  uf  alloys  of  titanium  and 

mtaining  an  cent,  of  the  former  and  not 

of   the  latter,  together  with  some 

carbon,  by  supporting  in  n  bath  of  iron  at  an  inten 

a    m;v.  tanic   acid,   titaniferous   iron 

impound,  or  a  rich  Blag  of  titanium. 

ii.d  in  a  crooib  i    pael  i  A   in  ooke,  in  a 

In  one  charge,  50  to    l"11   lb.  of 

I  maybe  obtained  containing  about    I8"'a   percent, 
oftitaninm  and  19  to  50  pet  cent  "f  iron.— A.  W. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)— ELECTB0-CHEMI8TBY. 

Dithiondisulphide,    Electrolytic    Preparation  <;/'  "    New. 
ball  and  s.   Kraszler.     Zeito.  f.  Blektrochem.  5, 

ctrolysing  nn  aqueous   solution  of  potassium  ethyl- 

bors  have  obtained  a  new  dithion- 

■  ellow,  easily  decomposed  oil. 

— J.  o. 

I  cumulators,  Sulphating  oj   Negatives.     L.  Jumau. 
-    16,  138—136. 
ii   circuit   this    i-    chiefly   due   to   two   cans.-  :- 
( !  i  the  chemical  action  of  the  sulphuric  acid  upon  spongy 
lead  i  (2)  the  electrochemical  action  oi  the  conple  formed 
.   in.,  r ,  ,  ill  id),  and  the  plate  which 

supports  il  (lead  often   containing  antimony).     The  sul- 
phating  is  increased   by  'I"1   use   of  acid  of  high  density, 
,  u\  the  pn  Boppei  (from  the  connections), 

(from  the  positives).  Soft  lead  free 
from  antimonj  should  l»'  used  for  the  plates;  if  this  cannot 
l„.  done,    an    electrolyte  of    low  density    should  be  used. 

i  bi    .'mil ij  pr.  ii  .  ivelj   in  the 

superficial  btyers  nl   the  plates,  and  spoilt  negatives  ma] 
often  bi  d  by  removing  these  superficial  layers. 

— D.B.J, 
PATENTS, 

Electrical  Beating  Apparatus  and  Heiitlancet ;  Improved 
on*   [Nickel  Powder  and  Clay]   for   Usi    in 
tin    Contlruction  of ,  and  //"    I'  their   Vanu 

facture.     I..  Pat  Bug.  Pat.  25,888,  Nov.  •>, 

I'm!  electrical  hearing  apparatus  and  the  manufacture  of 
.1  gem  ral,  the  following  formula  w  given  : — 

powder ito 

bed U 

"These   materials,   -i'1  iutimatel)    mixed    and 

II  ih.  \  oontain  not  more  than  6  per  cant,  of  water, 

ed  ui  suitable  moulds  with  a  pressure  of  not 

leaf   'linn    :'.,oilil  kilo-,  per  Sq.  em.,  and  the    moulded    articles 

ii  Liked  with  charcoal  in  i  suitable  olosed  receptacle, 
little  heloM  tie  melting  punt  of  nickel." 
be  artieles  to  wbicl 
i  an*  n-iiitoreed  by  the  application  to   them 
at  th.  impression  of  the  following 

a  (in  place  of  which   copper  oi    other   metal    ma] 
■  iriciilU  deposited)  : — 

tier 90 

in 

—J.  C.  II. 

duti.Tt   ot    Secondary  Forming,    jfc.], 

Impts,    in    Ih.     Contlruction    of.       II.    l.eitner.    London. 
,  Nov.  25, 

tin    peroxide  employed  is  prepared  preferably  aot 

t..  i  pri  r  I         Pat  780  of  l!-»fi  .this  Journal,  1886,  861  I. 


"  I  he  essential  feature  of  the  invention  consists  in  the 
utilisation  ....  of  the  pressure  produced  by  the  ex- 
pansion of  the  peroxide  plate-  reacting  against  highly 
resilient  material,  so  that  the  peroxide  itself  is  formed  u 
great  pressure  depending  upon  the  amount  of  expansion. 
The  result  of  thi-  pleasure  is.  that  the  peroxide  is  rendered 
very  dense  and  of  great  strength,  anil  is  also  kept  tightly 
against  the  conducting  parts  under  all  condition-." 

Claim  Lis:  "Forming  the  peroxide  plates  undei 
pressure,  produced  by  the  expansion  of  the  plates  during 
the  conversion  into  peroxide,  reacting  against  highly 
resilient  material,"  celluloid,  vulcanite,  wood  til  re,  or  oilier 
similar  material,  "the  whole  process  taking  place  in  the 
cell  itself."— J.  C.  K. 

Electric  Batteries,  Impts.  in.  R.  Edwards,  London. 
From  P.  A.  Emanuel,  Aiken.  South  Carolina,  U.S.A. 
Eng.  Pat.  12,828,  June  1,  1898. 

"  I'm:  objects  of  my  invention  are  to  produce  a  wet  voltaic 
pile  with  a  current  of  the  electrolyte  steadily  flowing 
through  it;  to  provide  means  for  causing  this  -toady  How, 
and  to  canse  the  current  of  electricity  made  by  -aid  pita  to 
be  reinforced  by   electricity,  produced  by    a  current   of    wet 

steam  pa-sing  through  restricted  passages,  and  after* amis 

expanding."  "  In  order  to  obtain  this  supply  of  electrified 
steam,  I  have  invented  apparatus  therefor,  dependent  upon 
the  same  principle  as  Armstrong's  hydro-electric  machine." 
This  apparatus  is  shown  and    fully  described,  in   the  course 

of  twenty  claims,  in  considerable  detail. — J.  C.  K. 

Primary  Elcclrir  Batteries  [Zinc  Carbon],  Impts.  in  or 
relating  In.  A.  J.  Boult,  London.  From  V.  BnSKon, 
Paris.  '  ESng.  Pat.  17,588,  Aug.  15,  1898. 

1  ok  a  battery  (carbon  sine)  agglomerate  electrode,  the 
following  composition  is  given  :  — 

1 'lumbago,  I   part  by  weight. 

Dioxide  ot  manganese,  4  part-  by  weight. 

Sulphate  of  sine,  !  part  by  weight. 
"placed    in    a     receptacle    containing     the    electrolyte," 
ammonium  chloride.     .1.  C.  B. 

C«.)— i:i.i  <'  1 1:«  'Mi.  i  m.i.i  in . \ . 

Zinc,  Electrn-l)ii>nsitii.n  nl'.    S.  Oowper-Coles.    Electrician, 
1898,  41,  882- 

Tin  authoi  gives  the  results  of  his  experiment-  an  the 
formation  of  spongy  sine  in  the  electro-deposition  of  thi* 
metal.     A  special  cell  was  ased  with  a  revolving  aluminium 

cathode;  upon  this  the  zinc  was  deposited  from  a  zillc- 
sulphate  solution,  various  gases   {e.g.,  oxygen,  air,  coal 

on  dioxide)  being  formed  over  the  cathode  during 
deposition.  The  best  deposit-  were  obtained  when  coal-gas 
and  carbon  dioxide  w.-n   u-.d.      1).   E.  J. 


PATENTS. 

Electro-Deposition  nf  One  Metal  on  Another,  Impts.  in 
Apparatus  for  the.  J.  E.  Bryant,  Kedditeh.  Eng.  Pat, 
23,267,  I  >et."  1  l.  1897. 

Ki.vii-    in    the   employment    of   a    rotating    cylinder    or 

barrel,  of  wood  or  other  material,  either  hermetically  sealed, 

to  oontain  the  electro  anodes,  and   the  articles  to  be 

I  ;  or  perforated,  and  placed  in  separate  vessels  which 

nia\    contain  the  ell  Ott   llj  te. 

ilaims  relate  to  the  anode  suspended  to  ti    conductor 
immediate!}    ovet    the    work,   or    article-    to    be    coated: 
moving  the  anode  nearer  to  or  farther  from  the  article-  to  he 
Oated,  and  other  detail-. — J.  C.   Ii 

Electro-Deposition     Apparatus    [Revolving    Cage,     \ 
Impts.  in.     A.   V.  Harris,  Walsall,  Stafford.     Eng.   Pat 
•  i.  Oct  '-'7.  1897. 

Aei'.utATi'K  for  electro-deposition  more  particularly  intended 

fot  small  article-,  which  take-  the  form  ot    a  revolving 

or    drum    in    the   hath.     The    arrangement    of    electrodes, 


Dec.  31, 189S.] 
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mechanical  parts,  and  driving  mechanism  are  fully  illus- 
trated.—J.  C.  K, 

Electro- Metallic    Depositing   Apparatus,  Impts.    in.     J.  K. 

Hartley   and    II.    E.    Hartley,   Birmingham.     Eng.    Pat. 

27,707",  Nov.  25,  1897. 
The  apparatus  is  principally  intended  for  use  where  only  a 
small  number  of  articles  are  required  to  be  plated  at  one 
operation,  and  consists  of  a  basket  or  cage  suspended  ver- 
tically in  the  bath  by  means  of  cords,  and  carrying  an 
anode  which  rotates  with  it.  The  bottom  of  the  basket  has 
a  cam  surface,  which  oscillates  the  work  when  it  is  rotated 
horizontally  over  a  controlling  roller  fixed  in  the  side  of  the 
bath.  The  suspension  rod  which  carries  the  cathode  con- 
nections is  surrounded  by  a  revoluble  non-conducting  sleeve, 
carryinga  conducting  collar,  which  is  electrically  connected 
to  the  anode,  through  a  loose  collar  encircling  the  sleeve. 
The  anode  may  be  suspended  centrally  and  vertically, 
instead  of  horizontally,  in  which  ease  the  electrical  con- 
nections to  the  collars  and  sleeve  are  suitably  altered. 

-G.  H.  R. 

Iron,  Steel,  ami  their  Alloys  with  Chromium,  Tungsten, 
Jyickel,  and  Manganese,  and  the  tike;  Impts  in  and  con- 
nected with  the  Electro-Metallurgic  Production  of.  E. 
Sta-sano.  Home,  Italy.     Eng.  Pat."  11,604,  May  23,  1898. 

This  process  for  the  reduction  of  oxide  of  iron  and  the 
metals  to  he  combined  therewith  by  the  heat  of  the  electric 
arc  is  carried  out  in  a  furnace  having  the  form  of  a  vertical 
double  cone,  the  larger  bases  of  which  abut  against  each 
other.  The  smaller  cone  abuts  against  another  slightly 
conical  chamber  which  forms  the  pot,  and  at  their  junction 
are  inserted  two  carbon  electrodes  whose  distance  apart  can 
be  regulated.  The  metallic  fluid  can  be  drawn  off  from  the 
pot,  and  the  top  of  the  furnace  is  closed  by  a  hopper  through 
which  the  ore  is  fed,  and  its  lower  end  is  closed  by  a  lever 
valve,  which  prevents  the  ingress  of  air.  The  furnace 
gases  are  carried  off  by  two  tubes  closed  with  hydraulic 
valves.  The  ore  is  can-fully  selected  by  hand,  pulverised, 
and  passed  through  a  magnetic  separator.  It  is  then 
analysed,  and  the  materials  necessary  for  its  complete 
reduction  added  to  it  in  a  finely  pulverised  state,  and  the 
mixture  so  formed  is  moistened  and  compressed  into 
briquettes,  which  are  broken  up  and  fed  into  the  furnace. 

— C.  H.  E. 

Electro-Deposition  oj  Copper  aiol  oilier  Metals  on  Rotary 
Cathodes  [Insoluble  Soft  Rubbers,  "  Impregnators  "2, 
Impts.  in  and  connected  with  the.  YV.  E.  Heys,  Man- 
chester. From  E.  Dumoulin,  Paris.  Bng.  Pat.  13,861, 
June  22,  1898. 
Eng.  Pats.  16,360  of  1895  and  2709  of  18U7  ;this  Journal, 
1898,  54)  describe  the  use  of  certain  organic  membranes 
for  the  purpose  of  ensuring  smooth,  uniform,  and  homo- 
geneous deposits.  According  to  the  specification,  the  ad- 
vantages are  obtained  by  the  use  of  such  rubbers  or  "  impreg- 
nators," of  a  rapid  and  sound  deposit.  So.;  but.  owing 
to  the  high  density  of  the  current  employed,  a  rapid  heating 
of  the  electrolytic  bath  ensues,  which  may  suffice  to  bring 
about  the  softening  or  solution  of  some  of  the  albuminous 
or  gelatinous  constituents  of  the  "  impregnators,"  which 
soften  at  about  30°  C,  and  even  begin  to  disintegrate  and 
dissolve  in  the  bath.  To  obviate  this  defect,  the  "impreg- 
nators" are  thoroughly  impregnated  with  a  solution  of 
formic  aldehyde  ("  within  the  limits  of  10  per  cent,  and  40 
per  cent."),  after  which  they  are  copiously  washed  in  water 
to  remove  the  formic  aldehyde,  or  this  substance  is 
neutralised  or  decomposed,  as,  for  example,  by  means  of 
acetic  acid.  Impregnators  so  treated  may  be  employed 
"  with  equal  facility  in  a  hot  or  in  a  cold  bath." — J.  C.  R. 

Metals  from  their  Halogen  Combinations,  Electrolytic 
Process  for  Extracting.  Dr.  E.  Hilberg,  Berlin,  Ger- 
many.    Eng.  Pat.  16,569,  July  30,  1898. 

This  process  for  the  extraction  of  metals  from  their  halogen 
combinations  by  electrolysis  consists  in  carrying  out  the 
operation  in  a  bath  which  is  covered  by  a  layer  of  refractory 
non-conducting  material,  such  as  asbestos.  A  large  number 
of  electrodes  are  employed,  and  the  decomposition  is  effected 


with  the  simultaneous  production  of  a  vacuum  above  the 
molten  material,  or  with  the  introduction  above  the  same  of 
an  inert  gas.  The  melting  and  the  decomposition  may  be 
effected  in  the  same  or  in  separate  vessels. — G.  H.  R. 

XII.-FATS,  OILS,  AND  SOAP. 

Fatty  Seeds  during  Germination,  The  Changes  in  the 
Composition  of.  L.  Maquenne.  Comptes  Rend.  1898, 
127,  [17],  625— 628. 

That  the  glycerin  of  the  oil  in  the  seed  is  converted  into 
sugar  during  germination  has  long  been  known,  and  the 
author,  in  the  present  paper,  gives  the  results  of  his  inves- 
tigations on  the  behaviour  of  the  fatty  acids.  The  oil-seeds 
selected  were  Arachis  (earth-nut),  containing  the  saturated 
fatty  acid,  arachidic  acid,  C20H40O2,  and  Ricinus  (castor-oil 
seed),  containing  the  unsaturated,  ricinoleic  acid,  C13rf3103. 
The  seeds  were  grown  in  sand  in  an  incubator  at  a  tempera- 
ture of  20° — 25°  C,  and  complete  analyses  were  made  at 
different  periods  during  germination.  The  determinations 
included  oil,  saccharitiable  carbohydrates,  insoluble  carbo- 
hydrates, as  cellulose,  nitrogenous  matter,  ash,  and  total 
weight,  and  were  calculated  on  the  dry  substance.  Starting 
with  51-4  per  cent,  of  oil  in  both  cases,  Arachis  still 
contained  12-16  per  cent,  after  28  days,  whilst  Ricinus 
only  contained  3-08  per  cent,  after  18  days.  The  maximum 
percentage  of  total  carbohydrates  was  attained  in  Arachis 
after  18  days  and  in  Ricinus  after  10  days,  the  increase 
from  the  start  being  5-6  and  16  per  cent,  respectively. 
The  following  selection  from  the  analyses  shows  the  pro- 
portions of  saccharitiable  and  insoluble  carbohydrates  and 
of  oil  at  the  start  and  at  the  periods  of  maximum  :  — 


Constituent. 

Arachis  (Earth- 
nut). 

Ricinus 
Castor-oil  Seed. 

Original 

s 1. 

After 

is  Urns. 

Original 
Seed. 

After 
1"  Days. 

(Ill 

51-39 
11-55 

2-51 

21-45 
12-M 

.11  -  in 
3-46 

lit-  7 1 

5-74 
24-14 

lras 

i  ari.olo  dr.ites  dissolved 
[by  boiling  in  dilute  acid. 
Insoluble  carbohydrates 

and  cellulose. 

Total  carbohydrates 

U-Cl> 

1  9'  63 

20-20 

36-12 

In  the  case  of  earth-nut  there  was  an  initial  decrease  in 
the  soluble  carbohydrates  with  a  subsequent  increase,  whilst 
in  the  case  of  Ricinus  there  was  an  initial  decrease  in  the 
insoluble  carbohydrates,  also  with  a  subsequent  increase. 
The  nitrogen  remained  nearly  constant  throughout  the 
whole  period  of  germination. 

The  ainouut  of  total  carbohydrates  derivable  from  the 
glycerin  alone  in  the  oil  of  these  seeds  is  about  5  per  cent. ; 
hence  the  author  concludes,  with  reservations,  that  the  un- 
saturated ricinoleic  acid  is  capable  of  being  utilised  for 
carbohydrate  formation,  whilst  the  saturated  arachidic  acid  is 
not  so  suitable  for  this  purpose.  Probably  this  relation 
may  be  extended  to  acids  of  the  oleic  type  and  the  saturated 
type  generally,  the  latter  taking  part  in  respiratory  functions 
alone,  whilst  only  the  two  extremities  of  the  chain  in  the 
former  acids  are  consumed  in  respiration,  leaving  the  allyl 
( ' :  C  grouping  in  the  middle  to  be  utilised  for  the  formation 
first  of  glycerin  and  subsequently  of  carbohydrates.  If  this 
be  so,  one  molecular  proportion  of  tri-olein  would  be  capable 
of  furnishing  40  per  cent,  of  glucose,  equivalent  to  an 
iucrease  of  22  per  cent,  in  the  weight. — J.  F.  B. 

Wheat  Oil.     G.  de  Negri.     Chem.  Zeit.  1898,  22,  [92], 
976. 

Br  the  usual  methods  of  grinding  wheat,  1  per  cent,  of 
germs  is  obtained.  1  kilo,  of  the  latter  actually  contains 
125  grms.  of  fatty  matter  and  of  this  80  grms.  can  be 
obtained  by  extracting  with  petroleum  spirit. 

After  distilling  off  the  solvent  in  a  partial  vacuum,  a  clear 
yellow-brown  mobile  oil  is  obtained  which  has  a^  peculiar 
smell,  resembling  wheat. 
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The  oil  solidifies  al  15°.     [tis  soluble  in  ether,  petroleum 

rm.  and  carbon  bisulphide,  l.ut    insoluble  in 

,1.     It  i-  soluble,  however,  in  30  parts  of 

,hoL     Glacial  acetic  acid  dissolves  at  65   an  equal 

volume  ..f  oiL     It   is  ouly  slowly   -apomfied  by  alcoholic 

potash.  , 

lh.    following  are  some  of  the  important  constants  ol 

wheat  oil  :  — 

i.i  at  11° 0 

n  i>"i"i '"' 

M. -It  urn  i^-int  •  •(  fatty  acids S»-5° 

iH.int  of  fatty  ucius 29-7° 

Saponification  value 182-81 

ralueofoil 113'17 

Iodine  rained  fatty  acids 12.V27 

BefractometeT  value  (Zeias-Wollny) 74'fi 

I  |.r  cent,  calculated  as  oleic  acid  .  5'65 

reactions  :-■  Haydenrcich's  reaction,  orange-yellow 
with  riolel  apot*.  Brulle's  reaction,  red  tinge  becoming 
blood-red.    Schneider'*,  and  also  Baudonin's  reaction  gave 

or,      Becchi's  as  well  as  Millian's  reaction  gave  a 

pali-  blown  i  ..lour. 

■;  i„    ..;;  easily  tnrns  rancid.    Alter  standing  a  year  a 
sample  contained  I  at,  of  free  acid  calculated  as 

oleic  ari.l.  Germs  of  different  origin  were  found  to  give 
oils  with  varying  constants.     .1.  I).  G. 

Carapa  Oil  from  Trinidad.    W.  II.  Deering.   Imp.  Inst  J., 
Nov.  1898,  818. 

Guupaoil  (crab  oil,  andirobaoil)  is  extracted  from  the 
nuts  of  Carapa  Gmanaiiii,  a  tree  which  exists  more  or  less 
eommonl]    throughout    tropical    an  l    the    West 

,  of  oil  from  the  seeds  i-  sai.l  to  be  To  per 
cent  by  weight  It  is  used  locally,  admixed  with  pigments 
or  tar,  for  preserving  timber,  and  it  has  been  Found  to  be 
well  Suited  for  the  manufacture  ..I  a  good  oil-soap  (like 
olive  oil  son]  examined  by   the  author  con- 

sisted of  a  yellow,  non-drying,  glyceridic  oil,  slightly  soluble 
in  alcohol,  and  with  an  acid  bul  not  unpleasant  vegetable 
odour,  and  an  intensely  bitter  flavour.  On  cooling  for  a 
da]  i"  i'1    I ■'..  Il   solidified  to  a  whitish  solid  of  the  oonsist- 

I  tallow,  at  a  higher  temperature,  il  showed  a  tendency 
t.i  the  separation  of  solid  fat.  lis  viscosity  at  7u  K.  is 
about  that  of  rape  oil,  specific  gravity  at  tiO  P.,  0*9225, 
idily  and  completely  by  caustic  potash, 
requiring  2' 26  per  cent  ol  KOH  to  neutralise  the  free  acid, 
and  19  56  i  implet  i  b  ion.     The  free 

».  id  amounted  t"  aboul  12  per  cent  rhe  oil  gave  98"7  per 
..nt  of  fatty  acids,  insoluble  in  water,  and  an  appreciable 
trace  (equivalent  to0'25  per  cent  of  KOH)  oi  volatile  fatty 

oloble  in  water;  it  also  yielded  10- 1  per  cent  of 
crude  glycerin,  The  fatty  acids  form  b  ven  firm  crystalline 
solid,  of  pale  bud  colour,  melting  at  102  V.  The  amount 
of  bromine  absorbed  by  the  on  dissolved  in  carbon  bi- 
sulphide wa»  aiiont  41  per  cent.  { 10 '84 and  II *0S  percent)  ; 

w  Dumber  mdieatea  a  comparatively  high  pei 

.'in. it.. I  gtyeeridea,  and  a  low  percentage  of  olein. 

—A    S. 

Parodist  ffut  Oil     Q.  de  Negri,     Chem.  Xi it   l^'.'n,  22, 

I  ii i -  •  -i i  was  obtained  bj  extraction  with  petroleum  spirit 

hi  from   the   kernels   of  the   fruit   of   the   Quate.li 

y.<tl>n<  \abucajo  .l»//i/),a   tree  belonging  to 

'.'  which  occurs  in  the  fnrc-ts  ol 

I  In-  kernels  welded  from  50  to  -i  pi  i 

i  ■  mobile,  clear  oil  which  was  almost  oolourlees  or 

»t  t  light  yellow,      It   readilj   became   rancid,  though 

. - ii nt  oil.    Cooled  down  to  l.  <  .  it 


began  to  form  white  lumps  and  at  8°  C.  was  completely 
solid.  It  was  soluble  in  ether,  chloroform,  and  benzene, 
insoluble  in  the  cold  in  anhydrous  alcohol  and  scarcely- 
soluble  in  hot  water.  It  was  insoluble  in  cold  glacial  acetic 
acid  but  dissolved  in  an  equal  volume  of  the  hot  acid.  The 
constants  given  by  this  oil  and  for  the  purpose  of  com- 
parison those  of  Hrazil-nut  oil  are  shown  iu  the  subjoined 
table. 


Specific  -rravity 

Solidification  point 

Mi  ItuiK  point  of  fatty  acids 

Solidificu!  ion  point  of  latty  acids 

Saponification  value 

Iodine  value  of  oil 

fatty  acids 

Acid  value  (calculated  as  oleio  acid)  . 

acetyl  value 

Refract mm-ter    value    t Zeiss- "vYollnv) 
at  15°  C. 


Hrazil-nut 

Paradise-nut 

Oil. 

Oil. 

0-918 

- 

0" 

i 

28°— SO0 

J7'«" 

- 

19;(-S« 

173-H3 

10B-22 

71-6-i 

lIMi-Ol 

7-.'-:u 

1-433 

J'lD 

.. 

41'OM 

ors— 6fs 

— C.  A.  M. 
Butter  and   other  Fats,  Relation   between    Specific  Gravity 
anil  Insoluble  Fatty  Acids  of.     N.    Leonard.     Analyst, 
1898,  23,  [272],  282. 

I  r  is  stated  that  the  correspondence  often  noted  between 
the  specific  gravity  and  the  percentage  of  insoluble  fatty 
acids  of  butter  and  margarine  is  due  to  the  fact  that 
the  usual  adulterants  (beef  and  mutton  fat.  fcc.)  have 
approximately  equal  densities  and  yield  the  same  pro- 
portion of  insoluble  fatty  acids.  The  presence  of  a 
vegetable  oil,  such  as  cotton-seed, "  coooanut,*'  or  nnwimfi 

oil,  having  a  higher  density  than  annual  fats,  but  yielding 
nearly  the  same  proportion  of  insoluble  fatty  acids,  is 
indicated  by  a  deviation  from  the  usual  relation. 

Some  years  ago  the  author  found  the  relation  might 
be   represented   by  the  formula  y  =  k  (1  —  .r),  where  y  = 

percentage  of  insoluble  fatty  acids,  j-  —  specific  gravity  at 

100"  F.  (water  at  60  E".  =  1).  and  /.-  ■*  a  constant,'  the 
mean  value  of  which  was  found  to  be  951  +  1-6.  More 
recent  experiments  gave  A  =  951  +  1*8.  For  practical 
purposes  the  formula  u  951  (i  -  •  )  is  sufficient  Of 
68  samples  examined,  the  percentage  of  insoluble  fatty- 
acids  found  by  experiment  differed  from  thai  calculated 
from  the  formula  by  not  more  than  0'5  per  cent,  in  .".'i 
cases  and  not  in. .re  than  1  II  per  cent,  in  .'>4  cases,  whilst 
in  only  three  cases  was  there  a  difference  of  more  than 
1  4  per  cent.,  and  in  each  of  these  the  amount  of  insoluble 
fatty  acid-  was  abnormally  high. —  A.  s. 

Curcai    Oil    {"Physic    AW"    Oil).     O.    Klein,    x..  it-. 

angew.  (In  in.  1898,  [44],  1(H2—10I5.    See  this  Journal, 

1898,  1""'.'. 
Tins  ml  is  obtained  from  the  seeds  of  the  Jatropha  ('meat 
(the    physic   nut   tree),  which   grows   to   a  height  of   :i  or  4 

metres,  and  lias  considerable  resemblance  in  appearance  to 
the  castor-oil  plant.  It  is  cultivated  m  all  the  Portuguese 
colonies,  but  especially  in  the  (ape  Verde  Islands,  which 
BUpplj  about  three-fourths  of  the  total  quantity  shipped  t.. 
Portugal.  There  are  two  factories  in  Lisbon  where  the  oil 
is  extracted,  the  finely-divided  seeds  being  subjected  to  hot 
pressure.  The  oil  is  used  for  lubricating  and  lighting  pur- 
poses, and  in  the  soap  and  candle  manufactures,  and  the 
pressed  residue  fetches  a  high  j  rice  as  a  manure. 

The  physical  and  chemical  constants  of  the  oil  BXtraoted 
in  different  ways  by  the  author,  and  of  a  commercial 
specimen,  were  : — 


Cold  Pressed. 

II    ■   Pi 1. 

fold  Presucd. 

Kitractcd  Willi 
Bther. 

il   •  Ir.-saea. 

7-10 

BIB'S 

HO' J 

I-4867 
109-1 

nam 
067 

11-20-8 
l'488l 

HW'9 

ins- 1 
u'68 

1                    

Mini                                110-4 
197-5 

n-s.1 

1 

\               1 

" 
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The  oil  has  a  yellowish-red  colour,  which  varies  according 
to  the  degree  of  pressure  and  heat  to  which  the  seeds  were 
subjected.  It  has  a  characteristic  smell,  which  cannot 
readily  be  mistaken.  The  acetyl  values  determined  by  the 
original  method  of  Benedikt  and  Ulzer  were  : — 


— 

Hot  Pressed. 

Extracted. 

183-8 
218-5 
3-4-7 

172-0 

Acetyl  saponification  value  . . 

227-7 
51-7 

A  subsequent  determination  of  this  constant  by  Lew- 
kowitsch's  method  (this  Journal  1897,  503 — 506)  gave  17-6 
and  25  3  as  the  respective  values  for  the  two  oils — a 
difference  which,  in  the  author's  opinion,  can  only  be 
accounted  for  by  the  formation  of  oxyaeids  in  the  prepara- 
tion of  the  free  acids. 

The  melting  points  of  the  fatty  acids  determined  in  a  capil- 
lary tube  were  for  No.  1  and  No.  2,  29-  5°  and  30-5°,  and  the 
solidifying  points  were  25 -75°  and  26-5°  C.  The  oil  dissolved 
in  alcohol  to  the  extent  of  24 '12  percent.  It  was  not  soluble 
in  cold  glacial  acetic  acid,  but  dissolved  readily  in  the  hot  acid. 
The  viscosity  determined  in  Bugler's  apparatus  at  20°  C. 
was  9  "45,  so  that  in  this  respect  curcas  oil  lies  between 
crude  rape-seed  oil  and  olive  oil,  which,  according  to 
Kiiukler,  has  a  viscosity  of  from  9-03  to  10  "3.  The 
phytosterol  was  determined  by  Bomer's  method,  the  mean  of 
three  results  being  0-58  per  cent.  (Zeitsf.  Untersueh. 
Nahr.  u.  Genussmittel,  1898,  I.  [i.],  21—49). 

According  to  Iliepe  (Rep.  de  anal.  Chem.  5,  326),  curcas 
oil  is  frequently  used  to  adulterate  olive  oil  in  Portugal,  but 
the  author  states  that  he  has  never  yet  met  with  such  an 
adulteration,  although  he  has  examined  hundreds  of  samples 
of  suspicious  olive  oil.  He  also  considers  such  an  admixture 
extremely  improbable,  taking  into  account  the  fact  that  10 
drops  of  curcas  oil  have  as  strong  a  purgative  effect  as  a 
table-spoonful  of  castor  oil,  and  that  an  addition  of  10  per 
cent,  of  curcas  oil  to  olive  oil  gives  to  the  latter  its  marked 
odour.  For  its  detection  in  olive  oil,  Hiepe  recommends 
treating  the  oil  with  nitric  acid  and  copper  filings,  which 
produces  an  elaidin  mass  of  a  reddish-brown  colour.  The 
author  confirms  this,  but  shows  that  the  reaction  is  not 
characteristic,  since  earth-nut  oil  and  cotton-seed  oil  give 
similar  colorations.  Other  colour  reactions  are  also  incon- 
clusive. An  ethereal  solution  of  silver  nitrate  is  faintly 
reduced  by  the  commercial  oil,  but  the  fatty  acids  cause  no 
reduction.  In  the  author's  opinion,  the  best  tests  for 
curcas  oil  in  olive  oil  are  the  characteristic  odour,  and  the 
increase  in  the  specific  gravity,  refractive  index,  and  the 
iodine  value. 

The  oil  was  found  to  contain  9-59  per  cent,  of  solid  fatty 
acids  melting  at  57  "5°  and  with  a  molecular  weight  of 
269  ■  5,  from  which  data  they  were  judged  to  consist  of  80 
per  cent,  of  palmitic  acid  and  20  per  cent,  of  stearic  acid. 
No  myristic  acid  could  be  detected.  The  liquid  fatty  acids 
(80  per  cent.)  separated  as  lead  salts  with  ether,  yielded  on 
oxidation,  by  Hazura's  method,  equal  quantities  of  satiric 
and  dihydroxy-stearic  acid,  from  which  it  was  concluded  that 
they  cousisted  of  equal  parts  of  oleic  and  linolic  acids.  No 
ricinoleic  or  linolenic  acid  was  found. — C  A.  M. 

Oils,  Lubricating,  and  more  especially  Oleo-Naphthas ; 
Contributions  to  the  Study  of.  A.  Chenevier.  Monit. 
Seient.  12,  [4],  1898,  785. 

See  under  XXIII.,  page  1181. 

PATENTS. 

Soap  for  Toilet  and  Laundry  Purposes,  Impts.  in  the 
Manufacture  and  Composition  of.  E.  G.  Hughes,  Man- 
chester.    Eng.  Pat.  4153,  Feb.  19,  1898. 

Claim  is  made  for  incorporating  with  the  soap  of  the 
oxalate  of  some  base,  such  as  soda,  potash,  or  ammonia, 
preferably  the  first.  .Suitable  proportions  for  use  with  hard 
water  arc  5  parts  of  the  oxalate  to  95  parts  of  soap. 

— C.  A.  M. 


Liquid  Fats  and  Oils,  Heated  ;  Impts.  in  Apparatus  for 
Treating  and  Cooling.  C.  G.  Hepburn,  Svdney.  Eng. 
Pat.  18,730,  Sept.  1,  1898. 

The  object  of  the  apparatus  claimed  is  to  obtain  thorough 
aeration  of  the  oil  whilst  in  a  fine  state  of  division.  It 
consists  essentially  of  a  sprayer  which  distributes  the  oil 
on  to  surrounding  vertical  louvres,  through  which  is  forced 
a  current  of  air.  In  place  of  the  sprayer  a  rotating  filter 
may  be  used  as  a  distributor  and  "  air-whirler,"  sncking  the 
air  in  through  the  louvres,  which  may  be  either  stationary 
or  may  move  with  the  spraying  and  aerating  apparatus. 
Various  modifications  of  these  devices  are  claimed. 

— C.  A.  M. 


XIII.-P1GMENTS,  PAINTS ;  RESINS. 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(.4.)— PIGMENTS,  PAINTS. 

White  Paint  or  Varnish,  A  New  or  Improved  Non- 
Poisonous  and  Permanent.  L.  Hunt,  Manchester.  Eng. 
Pat.  22,792,  Oct.  5,  1897. 

The  base  consists  of  about  75  parts  of  barium  sulphate  and 
25  parts  of"  sulphite  of  zinc  "  intimately  mixed  together  by 
precipitation.  It  is  ground  into  linseed  oil,  and  diluted 
either  with  oil,  turpentine,  and  "  terebine"  to  make  a  white 
"paint,"  or  with  pale  copal  varnish  to  make  a  white 
"  varnish."— F.  H.  L. 

PATENTS. 

Paints,  Anti-Corrosive  Compositions,  and  Compositions  for 
like  Uses,  Impts.  in  the  Manufacture  of.  C.  J.  Grist, 
London.     Eng.  Pat.  26,800,  Nov.  16,  1897. 

Jute,  hair,  or  similar  fibrous  material,  is  cleaned,  dried,  and 
loosened,  then  dipped  into  linseed  oil  which  has  previously 
been  boiled  for  24  hours  with  litharge  or  other  suitable  drier. 
The  excess  of  oil  is  removed  in  a  hydro-extractor,  the  fibres 
are  passed  through  a  carding  machine,  and  the  residual  oil 
is  allowed  to  harden  in  the  air.  This  operation  is  repeated 
twice  till  the  jute  is  thoroughly  covered  with  dry  oil,  when 
it  is  ground  on  a  roller  mill  and  crushed  cold  with  5  or  1 0 
per  cent,  of  sulphur.  100  lb.  of  the  product  are  again 
ground  with  7  to  10  lb,  of  any  desirable  pigment,  mixed 
with  33  to  45  lb.  of  "  ketone  "  or  other  solvent,  and  finally 
diluted  with  the  necessary  proportion  of  a  varnish  com- 
pounded as  follows  : — 8  to  16  lb.  each  of  shellac,  a  "  gum," 
and  "  resin,"  are  dissolved  in  about  2  to  4  lb.  of  methylated 
spirit,  adding  in  some  cases  2  to  4  lb.  of  "  barytes  "  and  a 
like  quantity  of  manganese  borate.  For  anti-corrosive  pur- 
poses the  pigments  are  omitted,  and  1  to  5  per  cent,  of  an 
arsenical  salt  introduced  to  render  the  whole  toxic.  The 
material  is  claimed  to  dry  quickly,  to  have  a  brilliant  surface, 
to  withstand  wear  and  weather,  not  to  crack  or  perish,  and 
to  be  impervious  to  moisture. — F.  H.  L. 

Water-proof  and  Weather-proof  Paint,  Improved  Manu- 
facture of.  H.  Eoesner,  Leipzig-Lindenau,  Germany. 
Eng.  Pat.  28,484,  Dec.  2,  1897. 

30  or  40  parts  of  varnish  or  drying  oil  are  mixed  with  40 
parts  of  cement,  or  with  30  parts  of  cement  and  10  parts  of 
silica  {e.g.,  sand  or  quartz),  and  finally  20  to  30  parts  of 
some  colour  (lamp-black,  iron  oxide,  barium  sulphate,  &c.) 
are  added.  The  cement  and  silica  must  be  very  finely 
powdered,  and  each  ingredient  free  from  moisture,  lest  the 
cement  begin  to  set  prematurely.  When  the  composition  is 
applied  to  any  surface,  the  cement  gradually  obtains  suffi- 
cient water  from  the  atmosphere  to  enable  it  to  harden,  thus 
rendering  the  coating  air-tight  as  mentioned.  The  material 
has  been  tested  by  means  of  the  author's  "  steam-test "  (this 
Journal,  1898,  359),  and  it  has,  it  is  stated,  been  found  to 
withstand  the  action  of  the  steam  for  15  hours.  Loesner 
calculates  that  one  hour  of  his  hot  test  is  more  severe 
than  two  or  three  months'  exposure  to  rain.  (See  also  this 
Journal,  1898,  608.)— F.  H.  L. 
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I  OA  Body  for  Patnl,    Printing  Ink,  Floor  (  loth 
Making,  «nd  the  like;   Improved  Compound  applicable 

a    Substitute    for.     S.  Banna,  Liverpool. 
.    ,728,  Dec.  15,  189". 
I.n    this    invention,    r..-in,    or   a  compound  of    rosin    with 

hi  :i  suitable  solvent,  "and  saponified  by  means  of  caustic 
toda  ..r  potash,  silicate  of  potash,  or  mixtures  of  these  sub- 
litable  proportions  mentioned  are  about  I  - 
each  ion  parts  of  colophony  or 

"ind. — C.  A.  M. 

(fl.)— IJKSIXS,  VARNISHES. 

I  'ertain.     Rowland  Williams.     Analyst, 
23,  [271],  854. 


The  author  has  examined  representative  samples  of  kauri, 
copal,  aud  dammar  in  a  manner  similar  to  that  which  he 
employed  on  a  previous  occasion  (Chem.  Ne»s.  58,  824 — 
825).  The  kauri  aud  one  of  the  copals  were  also  examined 
after  being  subjected  to  the  melting  or  "  running"  process, 
which  is  applied  to  certain  resins  previous  to  converting  them 
into  varnish.  "  The  hot  K<  HI  determinations  "  were  made 
according  to  Koettstorf.-r's  directions,  except  that  in  some 
cases  a  very  large  excess  of  alcoholic  potash  was  added,  and 
the  boiling  continued  for  a  much  longer  time  than  nsnal.  The 
cold  KOH  determinations  were  made  bj  digesting  the  finely 
powdered  resins  with  a  mixture  of  ether  and  alcohol,  and 
titrating  with  semi-normal  KOH,  using  pheiiolphthalein 
as  indicator.  The  iodine  absorption  was  determined  by 
allowing  a  large  excess  of  llubl's  reagent  to  act  all  night 
(16  hours).     The  following  results  were  obtained:  — 
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•  An  exceptionally  line  quality  of  copal,  used  only  in  the  manufacture  of  the  palest  and  b  f  varnishes. 


—A.  S. 


PATENTS. 

(tils.   Solid   Elastic,    Suitable  for    the   Manufacture  of 
I. molt  um.   Root   Goth  and  ttmUar  Article* ;   Impts.in 
icturtof     .1    I-     Bedford  and  C.  8.  Bedford, 
hoth  ..f  I.e.  d-.     Bug.  I'at.  29,638,  Dec.  15,  18'J7. 

'I'm.  invent  >rs  claim  the  use  ol  oxidation  products  pre 
from  rosin  oil  or  mixtures  of  rosin  oil  an.l  linseed  oil  in  the 
following  ways  i — c  i ,  I  The  rosin  oil  is  oxidised  alone 
suitable    driers)    in    an    apparatus    lik.     that    described    in 
Bng.  Pat  7742,   1898   (this  Journal,   1898,    W6)  until  it 

mass,  :u..l  i-  capable  "t"  bring  u^. 
rabstituta  for  the  ordinsri  colophony  and  kauri  gum  usually 

orated  with  the  so  I    linseed  "il.     (2.)  The 

mixture  "t   rosin  oil  and  linseed  oil,  in  the  required  propor- 

-  oxidised  in  the  presence  of  driers  in  the  apparatus 

until  it  attains  a   spongy  consistency,  "hen  it  is   tr-.n 
to  an  op  im.     Bern  it  is  further  oxidised 

■  l   by  a  mechanical  agitator, 
and  wh  uhicicntly   elastic   and   has    lost    its 

is  discharged  on  to  an  iron  or  concrete  floor 
and  left  to  c  ooL     C    A    M. 

/  1(  i    C  Ooddard,  London, 

En* 

Two  lb.  of  white  or  ooloured  pulp  (whiting  softened  in 

■r   a   pigment    ground    therein)   are   warmed  and 

with  J  lb.  of  beeswax,  nrovionslj  dissolved 

required  for  use  a  little 

:    straining,  the  whole  is  ready. 

is  said  to  give  the  distemper  a  dull  surface, 

and  to  I  «ail  so  thai  n  can  be  wai 

il.  L. 

INUI  \-l;llil;i  ft,  tu  . 

/mil,,    Rubber  Milk,   <h>.     A    Oirard.     Hull    See   d'l-'n- 
ax  ot,  3,  [7],  Julj 

obtain,  d   It  |he  many  in.lia- 

r.ci.l.er  produi  ing  plants,  pre*  eaae  one  similar 

v  much  the    ..p|..  .nimal    milk, 

f  of  a  duller  white,  and  always  oharaol 
ity,  which  i~  frequently  very. 

rubber  juice  presents  exactly  the 


same  aspect  as  ordinary  milk,  the  rubber  being  distributed 
in  the  shape  of  spherical  globules  throughout  an  aqueous 
serum.  The  coagulation  of  the  juice  is  determined  by  the 
fusion  of  these  globules  into  largei  masses.  The  pn 
employed  to  induce  coagulation,  differ  very  greatly  in 
different  districts,  and  a  prmri  show  no  connection  with  any 
common  scientific  principle.  Nevertheless,  they  can  be 
shown  to  be  determined  by  the  physical  properties  aud  the 
chemical  composition  of  the  various  juices.  The  following 
samples  of  later  were  examined.-  (1.)  The  milk  of  ifmi- 
cornia  epecioset,  from  Pemambnco  (Brazil).  (*J.)  The 
milk  of  some  creeper  from  Central  \fnea.  (8.)  The  milk 
of  one  of  the  rubber  trees  of  Para,  Siphonia  elattica,  or 
/It  i  in  Ouianentis.  (4.)  A  milk  of  unknown  origin,  pro- 
bablj  from  Central  Africa.  (j  )  The  milk  from  Casmloa 
elasaea,  Nicaragua.  (6.)  The  milk  of  Siphonia  elastica, 
I'nrn.  (7.)  Several  samples  of  milk,  obtained  from  various 
specimens  >.f  Ficus,  in  the  botanical  gardens  at  Hamma, 
Algiers.  (8.)  Two  samples  from  Aiikria  Afruami.  N.  » 
I  '.ilcdonin. 

Ihe  specific  gravity  of  rubber  milk  was  found  to  be 
1-017  and  1*041  by  I  re,  1*012  bj  afuapratt  The  above- 
named  samples,  however,  showed  a  density  varying  between 
■  ml  0*990.  Higher  values  were  indeed  obtained  with 
'"■iir  samples  of  milk  from  various  kinds  of  FieUM,  but 
these,  at  the  time  of  their  investigation,  were  found  to  con- 
tain the  rubber  in  an  already  resinous  form.  The  rubber 
globules  in  the  milk  are  of  absolutely  the  same  size  as  the 

tat  globules  in  animal  milk.  The  amount  of  rubber  ill  the 
milk  lr..ni  Para  (Siphonia),  was  found  to  be  42  percent., 
whereas  the  milks  from  other  sources  gave  •  yield  smaller 
b\  ..bout  10  per  cent.     AH  the  varions  processes,  em| 

in  different  parts  foi   the  eoagulatji f  the  rubber  milk , 

depend  upon  the  employment  of  heat,  in  one  form  or 
another  Anv  reagents,  added  to  the  milk,  to  induce 
coagulation,  must  be  used  in  conjunction  with  heat.  In  a 
number  of  experiments,  bighlj  satisfactory  results  were 
obtained,  by  heating  the  rubber  milk  in  a  churn  to  about 
50  ( '.  In  nn.st  eases  :.  fen  turns  ,.t  the  chum  were  found 
sufficient  to  cause  complete  coagulation.  CO.  v7. 
India  Rubber  Substitutes, A  Souret  o)  Error  in  Henrique*' 

Method  of  Estimating,      i:    Thai     Mag.  1 'harm,  through 

Ch.in    /..it.  1898,  22,  [92],  '.'74. 

s-    ./../■  r  win.,  page  H91. 
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Errata, 

This  Journal,  1898,  1058  :— 
Col.  1,  23  lines  from  bottom,  for  "  Ki.ria  "  read  "  Kick.via." 
j,        5         „  „         for      "  Carpodrinns  "      read 

"  Carpodinus." 
4         „  „         for     "  henriqueriana "      read 

"  henriquesiuna," 
n  2,  4         „         top,  for  "  obizomes  "  read  "  rhizomes." 
32         „         bottom,  for  "Adriatic  "  read  "Asiatic." 
Page    1059,   col.  1,    12  lines    from  top,  for  "  almoides" 
read  "  ulmoides." 


XH .-TANNING.  LEATHER.  GLUE.  SIZE. 

Bales    and    New    Batiny    Materials.      W.   Eitner.      Der 

Gerber,  24,    577—560.     (See   also   this   Journal,   1898, 

1010—1013.) 
Formerly,  a  bate  liquor,  made  by  steeping  oat  straw  in  hot 
water,  was  used,  but  so  mild  was  its  action,  that  it  was  only 
suitable  for  such  leathers  as  cow  hide  and   calf   skin,  where 
only  a  mild  bateing  is  desired. 

Combined  Bates. — In  the  manufacture  of  glace  leather, 
the  bates  play  a  much  more  important  part  than  in  the 
manufacture  of  other  classes.  In  1878,  Knapp  patented  a 
combined  bate  of  dung  and  bran,  in  the  preparation  of 
which,  the  dung  bate,  which  had  been  previously  dried,  was 
mixed  with  cold  water,  and  was  thickened  to  a  paste  with 
bran.  After  standing  some  hours,  a  stroug  fermentation 
took  place.  This  semi-liquid  mass  was  then  filtered  through 
linen,  and  to  this  liquor  was  added  small  quantities  of 
sodium  carbonate  and  a  few  drops  of  sulphuric  acid.  The 
whole  was  now  mixed  with  tepid  water,  and  used  for  bating 
the  skins.  The  object  of  the  sodium  carbonate  was  to  act 
upon  the  natural  grease  of  the  skin.  This  combination 
of  two  bates  has,  however,  gone  out  of  use,  and  at  the 
present  time  it  is  usual  to  first  of  all  bate  the  skins  in  a 
dung  bate,  and  afterwards  pass  tlieui  through  the  bran  bale, 
carefully  cleaning  them  on  removal  from  the  dung  bate. 

Great  progress  has  recently  taken  place  in  connection 
with  this  subject,  especially  in  the  manufacture  of  artificial 
bates,  or,  at  least,  in  the  study  of  the  precise  action  of 
the  bate,  with  the  result  that  it  is  now  possible  to 
check  or  increase  the  correct  ferment  at  will.  A  recent 
advance,  is  the  invention  by  Messrs.  Popp  and  Becker,  of 
Frankfort,  who  bate  from  the  animal  hide  by  treating  the 
raw  skin  for  between  four  and  five  hours,  with  coatings 
of  dog  or  bird  excrement  and  cultivating  therefrom  the 
special  bacteria  suited  for  further  bating  purposes. 

A  second  patent,  by  H.  Noerdlinger,  is  also  of  interest. 
This  chemist  prepares  a  bate  by  using  potatoes  as  a  culture 
material  for  the  generation  of  bacteria.  The  whole  is  then 
dried,  ground  to  a  powder,  and,  on  being  treated  with  warm 
water  forms  a  bating  material  for  skins.  It  is  claimed  that 
this  dried  material  may  be  kept  for  any  period  in  a  dry 
place  undamaged.  The  potatoes  are  dried  at  a  temperature 
of  between  45°  and  50D. 

From  long  observation,  both  in  the  factory  and  in  the 
laboratory,  the  author  states  that  the  utility  of  the  bate 
depends  essentially  on  :  — 

(a.)  The  direct  action  of  the  micro-organisms  on  the 
pelt. 

(o.)  The  action  of  the  decomposition  products  formed  by 
the  action  of  the  micro-organisms  ou  the  nutritive  material 
(enzymes). 

The  decomposition  products  produced  are  : — 

(a.)  Peptones,  formed  by  decomposition  of  the  proteids. 

(b.~)  Gases  (hydrogen,  marsh  gas,  sulphuretted  hydrogen). 

(c.)  Acids  formed  by  fermentation  of  the  byproducts. 

In  order  to  produce  a  bate  which  should  possess  the 
above  requirements,  the  following  was  tried  with  good 
results  :  — 

Soja  beans  (or  any  cheap  bean)  are  boiled  with  water, 
to  this   is  added  0-2  per  cent,  of  their  weight  of  soda,  and 


filtered,  10  per  cent,  of  dry  dog-dung  is  now  dissolved  in 
hot  water,  filtered,  and  added  to  the  bean  water.  The  whole  is 
kept  in  a  warm  place  until  in  active  fermentation.  This 
was  found  to  make  a  very  suitable  bate  for  calf  or  hides  for 
dressing  leather,  but  although  it  produced  a  fine  smooth  >  r  d 
tough  grain,  it  was  not  sufficiently  energetic  in  its  action  for 
glace  leather,  it  lacked  the  full  effect  produced  by  a  dung 
bate,  followed  by  a  bran  drench. 

The  following  combined  bate  was,  however,  found  to  fully 
supply  the  deficiency,  and  it  has  been  worked  practically 
for  some  time  in  many  yards  with  unvarying  success. 

Five  kilos,  of  limy  fleshings,  fresh  from  the  fleshing  beam, 
are  boiled  with  40  litres  of  water  unti'  the  gelatin  is  dis- 
solved. This  clear  solution  is  now  run  into  a  tub  containing 
10  litres  of  bran.  100  grms.  of  sodium  hyposulphite  is  now 
added  (to  produce  H2S  which  forms  soluble  salts  with  the 
lime  in  the  skins) ;  50  litres  of  hot  water  are  then  added, 
and  the  temperature  maintained  above  50°  C.  To  start  the 
fermentation,  hay-water  is  added.  This  is  made  by  heating  a 
handful  of  fresh  hay  with  water.  The  neck  of  the  flask 
should  be  closed  with  a  loose  plug  of  cotton  wool,  and  put  in 
a  warm  place  for  a  few  days.  Abou'  half  a  litre  of  the 
fermenting  hay  water  is  added  to  the  bran  and  gelatin 
solution,  and  kept  in  a  warm  place  for  two  days.  At  the  end 
of  that  time  the  solution  is  ready  for  use  in  bating,  either 
filtered  or  as  it  is.  The  bate  is  found  to  work  best  at  25°  C, 
and  must  never  be  allowed  to  go  below  15°  C.  This  bate 
thoroughly  replaces  both  the  dung  and  bran  bate,  combining 
the  characteristic  action  of  both  without  the  objectionable 
and  variable  effects  of  the  former. 

The  above  may  be  used  to  substitute  the  dung  bate  only 
by  leaving  out  the  bran  and  the  hyposulphite.  In  either 
case  the  author  has  always  obtained  results,  superior  to 
those  obtained  by  other  methods. — J.  G.  P. 

PATENTS. 

Leather,  Impts.  in  and  relating  to  the  Manufacture  and 
Treatment  [Formaldehyde']  of.  H.  H.  Lake,  43,  (South- 
ampton Buildings,  London,  on  behalf  of  Dr.  Carl  Dreher, 
HOchst-on-the-Main,  Germany.  Eug.  Pat.  25,871,  Nov.  6, 
1897. 

By  treating  tanned  leather  with  dilute  solutions  of  formal- 
dehyde,  the  tannin  is  fixed  or  bound  in  the  fibre  so  that  it 
cannot  be  washed  out,  and  it  may  even  be  boiled  without 
damage.  For  light  leathers  the  formaldehyde  may  be  added 
to  the  ooze,  for  medium  leather  only  added  to  the  last  pit. 
For  heavy  sole  leather  it  is  best  taken  as  it  comes  from  the 
last  pit  and  allowed  to  drip,  and  while  still  moist  suspended 
for  four  hours  in  a  solution  of,  approximately,  2  parts  of 
formaldehyde  to  100  parts  of  water  ;  the  leather  is  thei 
removed,  allowed  to  drip,  and  while  still  moist  rubbed  o» 
the  grain  surface  with  glycerin  or  other  suitable  oil,  to 
prevent  the  formaldehyde  destroying  the  grain,  and  dried  in 
the  ordinary  way.  Leather  so  treated  can  be  boiled  without 
damage  or  the  tan  oozing  out.  As  far  as  outward  appearance 
goes,  it  cannot  be  distinguished  from  untreated  leather. 
The  leather  may  afterwards  be  dyed,  dressed,  or  finished  in 
any  way,  just  as  with  ordinary  leather.  Such  leather  is 
claimed  to  be  specially  suited  for  belting,  hydraulic,  harness, 
or  any  leather  which  is  exposed  to  moisture  or  steam ;  it  is 
impermeable  to  wet,  and  does  not  shrink  or  become  hard. 

—J.  G.  P. 

Unumelled  Leather,  Impts.  in  the  Manufacture  of.  W.  F. 
Reid,  Fieldside,  Addlestone,  and  E.  J.  V.  Earle,  139, 
Queen  Victoria  Street,  Loudon.  Eng.  Pat.  26,677, 
Nov.  15,  1897. 

In  this  process  the  surface  of  the  leather  is  impregnated 
with  a  weak  solution  of  a  mixture  of  nitrocellulose  and 
nitrolinoleiu  or  nitroricinolein,  after  which  a  stronger 
solution  is  applied  on  the  surface  so  prepared,  afterwards 
evaporating  the  solvent.  It  may  be  applied  either  on  the 
flesh  or  grain  side  of  the  leather.  A  suitable  mixture  is 
that  consisting  of  11  parts  by  weight  of  nitrated  castor  oil 
and  5  parts  of  soluble  nitrocellulose.  Five  to  10  parts  of 
this  mixture  are  dissolved  in  acetone.  Any  colouring 
matters  may  be  used  soluble  in  the  solvent. — J.  G.  P. 
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Tanning  of  Skim  and  the   like,  and  to  Apparatus  there- 
Uing    to    the.      G.    Fettweie,    Vervier, 

I 

Koit  On-  purpose  of  producing   rapid  and    regular  tanning, 
nary  tunning  by  any  ordinary 
..  are  introduced  into  a  special  rotary  polygonal  dram, 
provided  with  inclined  baffles  and  with  receesi  -  or  g 

which  r.  tain  thi  -Lin-  at  they  slide  <'ii  the  hurtle-  and  force 
tbcm  t<<  spread  out.    J.  G.  P. 

/  ,na  ami  Tawing  Skint,  An  Improved  Method  of. 

I     .!.    Qflnibnrg,   Vitry-sur-Seine,   France.     Bog.   I'at. 

A  pboi  m  for  treating  -kin-  without  the  help  or  the 
formation  of  anj  soluble  and  crystallisable  salt,  essentially 

erised  by  the  lad  that  the  skins  treated  may  be  kept 
indefinitely  without  returning  to  their  natural  state  and 
with.. ut  losing  any  suppleness  or  strength,  being  likewise 

ad  by  tin-  action   of  hut  or  cold  water.     The  skins 

to  be  treated  are  immersed  in  water  and  then  submitted  to 

a  hath  consisting  ol   8  parts  of  water  to    1    part   of  "  sulph- 

ucitmi   sulphide,"  depilated  and   Boshed,  and 

f leasary.     n  hen  submitted  t..  a   bath 

containing  10  water,  and  l  part  of  bisulphide  of 

alumina;  s  -mail  quantity  <•!  hydrochloric  a.  id  may 

addl  d        I  I.,  v  art  DOW  allowed  to  drain,  and  then  inini.  rsed 

in  a  hath  containing  liquid  ammonia,  together  with  a  small 
quantity  of  di  la.     The  skin-  are  thi  a 

stocked  in  a  fulling  mill,  with  a  firm  ps  iting  ol 

h   pan-  of    wheaten   Bour,    l    part   of   glycerin,   ami   the 

i  tation   from   the    o lonia-bath.     The 

-kin^  may  be  dyed  and  finished  as  usual. 

I  be  special  claim  is  the  use  of  "  hyposulphate  of  sulphide 
.mi  "  in  the  natural  state  and  of  the  "  bisulphite  of 
aluminium  "  with  the  addition  of  hydrochloric  acid  an.  I  liquid 
ammonia,  with  the  addition  of  neutral  chromate  of  potash, 
together  with  the  special  paste  of  wheaten  dour  and 
glycerin  for  tawing.— J.  G.  P. 

i     Improved  Proceu  for  ti<<   Preparation  of.    ¥. 
Boulevard  DepL  of  Seine,  France. 

Pat  18,274,  May  81,  I 

'I'm.  fresh  skm-  are  stretched  on  suitable  frame-  an. I 
with  a  mixture  of  equal  pari-  ol  out]  (hydrated  snli< 
■htmini  ft  baryta,     rheyare  now  placed  in  a  dry 

ind,  by  mean-  of  s  ventilatoi  or  aspirator  of  any 
suitable  kind,  dry  air  is  drawn   through  the  chamber  until 

ii-  are  dry      .1    <  I.   P. 

Tanning  llidi i  and   Skin-,    Tmptt,  in.     ,le-s.   H.I 
Trowbridge,  Wiltshire.     Bog,  Pat.  16,869,  Jul)  -i:.  1898. 

Tin  iinpiiiv.ui.il'  pending  the   hides  to  be 

tan I  in  a   large   drum,  in   which  i-  a  relatively  small 

quantitj  [nor     The  drum   i-  so  constructed 

ch  time  ii  revolves,  the  hides  are  lifted  nut  ol  the 
liquor,  and  ai  mr  apart  in  order  to  avoid  rubbing  : 

and.  further,  m  the  introduction  into  the  drum  from  tune  t.. 
time  "i  a  relatival}  small  quantity  of  turpentine  at  a  means 

>-.  -  in  the  drum, 
thus  -  in  atmosphere  "f,  or  saturated  with,  tur- 

ii.  ilni-  submitting  the  snspi  aded  hides,  whili 
out  of  the  limning  liquor,  to  the  mellowing  infli 
vaponi  |  with  the   tanning  action  of  the  liqnor. 

used   t..  commence  with,  and   may  be 
gradual  tired    strength       Ii    is    set   forth 

I  Qtod,  llli.l    thi'    hides 

are  rap.  Qto  leather  of  high  quality.— J  Q    | 


XV.-MANURES,  Etc. 

Oenitrifiration.      Ii     Vmpola  and   i      I  Ipiani.     <iaz    chitn. 
ital.  28,    '  - ;  <  hem  i 

■  I.. I   in  iaolatiiig  two  kind-  of  de- 
nitrifyii  irth  and  from  the  air,  that  from 

•'.ained  b)  means  of  anaerobic   culture, 
and  the  othei  I.)  di  recti]  exposing  to  the  aii  a  solul 


Bodium  nitrate,  sodium  acetate,  and  sodium  phosphate, 
according  to  the  method  of  Bechamp.  The  behaviour  of 
these  bacteria  towards  sunlight,  heat,  drying,  alkalis,  acids, 
aud  the  like  are  described,  and  also  the  conditions  of  growth 
on  alimentary  substrata  containing,  besides  nitrates,  fatty 
acids  and  ami  lo  acids.  The  denitrifying  action  of  the  bacteria 
was  studied  under  anaerobic  conditions,  and  also  by  use  of 
an  alimentary  soil  containing  1  grm.  of  grape  sugar,  0*685 
grm.  of  common  salt,  0-002  grm.  of  tricalcium  phosphate. 
and  0-6006  giro,  of  sodium  nitrate  in  100  c.c.  of  water. 
When  the  completion  of  the  reduction  of  the  nitrate  was 
indicated  by  the  disappearance  of  the  foam  on  the  surface 
of  the  liquid  (after  10  days),  the  gases  formed  were  exam- 
ined. They  consisted  of  carbon  dioxide  and  nitrogen.  A 
determination  of  the  sodium  nitrate  remaining  in  the 
alimentary  soil  showed  that  94  '58  per  cent,  of  the  total 
nitrogen  had  been  set  free.  Since  the  decomposition  of  the 
saltpetre  proceeds  according  to  the  equation — 

BNaNOj  =  Na,0  +  N,  +  50, 

the  author  calculated  that  all  the  sugar  decomposed  had 
been  oxidised  by  means  of  the  oxygen  set  free  from  the 
nitrate,  this  view  being  also  confirmed  by  a   determination 

of  the  sugar.    The  authors  consequently  express  the  denitri- 

fieatimi  by  the  equation — 

SC6II1:;06  +  24XaX03  = 
24NaHO  I        B(  I  I     ■    18H.0  H   12N,. 

Dcnitrification  c  on  as  the  whole  of  the  sugar  hns 

been  consumed,  and  inversely,  the  sugar  is  no  longer 
destroyed  after  complete  decomposition  of  the  nitrate.  It 
was  concluded  that  dcnitrification  does  not  proceed  by  staL 
but  thai  nitrogen  is  formed  at  once,  since  nitrite  could 
neither  be  detected  in  the  course  of  the  reduction,  nor 
could  the  bacteria  he  developed  on  alimentary  soil  containing 
nitrite. — A.  S. 

Manures,  'Effect  of,  on  the  Quality  of  the  Experimental 
(Intin  Oropt  Grown  ai  Woburn.  J.  A.  Voelcker.   J,  Boy. 

Ag.  S,.e.  Kng.  1898,  9,  [3],  551—555. 

Win.  vi    and   barley    luue   been    grown    at    Woburn   for   •_' 1 
years  on  the  same  land  without  manure,  and  with  the  ■ . 
manures    applied   year   by  year    to  the  same  plots.     The 
amount  of  produce  and  the  weight  per  bushel  have  been 

recorded  each  year,  whilst  in  the  case  of  last  year's  crop, 
the  comparative  market  value-  of  the  grain  have  also  been 
ated. 
The  wheat  was,  on  the  whole,  of  fair  quality,  the  Ust 
plots  -those  which  received  minerals  and  auinuuiia — being 
decidedly  above  the  average.  The  most  -inking  result  was 
the  in. u  k<  .1  different  bt  tweou  the  effect  of  ammonium  -alt- 
ami  nitrate  of  -...la.  the  nitrate  having  produced  the  poorest 
quality  of  all.  thin  and  shrivelled  grain  of  much  lower 
weight  per  bushel.  There  was  also  a  great  increase  in 
offal  grain  under  the  influence  of  nitrate  of  soda.  Ilmh 
dung  and  rape  cake  produced  grain  of  inferior  quality  as 
.■II, pared  with  the  uiiiiianured  and  exclusively  mineral 
plots. 

The  bail.  \  was  badly  weathered,  and  of  inferior  quality. 
The  results,  which  are  therefore  given  with  some  reserve, 
seem  to  indicate  thai  nitrate  of  soda,  in  conjunction  with 
minerals,  does  no)  produce  the  sunn  marked  deterioration 
which  was  observed  in  the  ease  of  wheat.  Ammonium 
the  worst  results,  owing,  perhaps,  to  the  im- 
ii-liineiit   of  the  soil  in   lime.     Dung  stands  high  as 

ill.   dressed   grain,  but  i lined,  like 

rape  cake  ami  nitrate  of  -..da  (  =  lot)  lb.   of  ammonia    per 
I,  a  high  propoiti.ii i  of  offal — X.  II.  J.  M. 

ChiU  Saltpetre,  Allowable  Quantity  >•/  PercUorate  in. 
Maercker.  Landw.  Vers  -Stat  51,  39 — 48  ;  them. 
(  entr.  1898,  2,  [lx],  '.'35. 

A  in  -i  miiioN  i-  given  "t  the  reports  from  the  different 
branches  of  the  German  Union  of  Agricultural  Experi- 
mental station-  with  regard  to  the  occurrence  ol  perchJorate 

in  Chili  saltpetre. 


Dec.  81, 1898.] 
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In  Halle,  107  samples  were  examined,  with  the  following 
results  :— 


Nitrogen. 

NaXOj. 

Perchlorate. 

Per  Cent. 
15'8 
13-8 
15-1 

Per  Cent. 
9f7 
83-8 

are 

Per  Cent. 
r.  •  i ;  i. 

0'27 

0'91 

From  these  figures  it  is  proposed  not  to  object  to  1  ■  5  per 
cent,  of  perchlorate. 

In  Pommritz  the  following  method  of  examination  was 
used: — (1.)  The  sample  is  mixed  with  a  small  quantity  of 
alkali  hydrate  or  carbonate,  ignited,  and  the  total  chlorine 
determined.  (2.)  5  grms.  are  gently  boiled  for  J-  hour 
with  10  grms.  of  washed  (free  from  chlorine)  zinc  dust 
and  150  c.c.  of  a  1  per  cent,  acetic  acid  solution.  In  the 
filtrate,  the  chlorine  present  as  chloride  and  chlorate  is 
determined.  (3.)  The  chlorine  present  as  chloride  is 
determined  in  the  aqueous  solution  of  the  sample.  The 
amounts  of  chloride,  chlorate,  and  perchlorate  may  easily 
be  calculated  from  the  three  values  thus  obtained.  Of  24 
samples  of  saltpetre  containing  perchlorate,  20  were  found 
to  also  contain  chlorate  (0-1 — 1-0  per  cent.). 

In  Darmstadt,  in  the  spring  of  1897,  experiments  were 
carried  out  with  oats  and  spring  rye  concerning  the  injurious 
effect  of  perchlorate  and  chlorate.  The  plants  were  manured 
on  the  one  hand  with  a  quantity  of  pure  sodium  nitrate 
corresponding  to  10  cwt.  (Centner)  of  Chili  saltpetre  per 
hectare,  and  on  the  other  hand  with  the  same  quantity  of 
nitrate,  but  with  increasing  amounts  of  potassium  chlorate 
and  perchlorate  added.  The  manuring  was  given  with  the 
seed-corn  of  the  plants.  From  the  results  obtained,  the 
following  relative  values  were  calculated : — 




Oats. 

Rye. 

With  pure  NaN03  . 

100  parts  more 

100  parts  more 

produce. 

produce. 

„     NaNOa+    IT. 

per  cent,  of 

105  parts  more 

99  parts  more 

perchlorate. 

produce. 

produce. 

+    3*0 

per  cent,  of 

101  parts  more 

78  parts  more 

perchlorate. 

produce. 

produce. 

+    4'-r> 

per  cent,  of 

84  parts  more 

liO  parts  more 

perchlorate. 

produce. 

produce. 

,»       +    6*0 

per  cent,  of 

77  parts  more 

11  parts  more 

perchlorate. 

produce. 

produce. 

+    9*0 

per  cent,  of 

24  parts  more 

7  parts    less 

perchlorate. 

produce. 

produce. 

+  12'C 

per  cent,  of 

8  parts    less 

0  parts   pro- 

perchlorate. 

produce. 

duce. 

+  15*0 

per  cent,  of 

10  parts    less 

0  parts   pro- 

perchlorate. 

produce. 

duce. 

+  18'0 

per  cent,  of 

0  parts    pro- 

0 parts    pro- 

perchlorate. 

duce. 

duce. 

Chlorate  docs  not  act  quite  so  injuriously  as  perchlorate. 

It  is  not  considered  advisable,  in  the  meantime,  to  fix  a 
limit  for  the  allowable  amount  of  perchlorate,  until  a 
standard  method  has  been  agreed  upon  for  its  determi- 
nation.— A.  S. 

Phosphates,  Iteynoso'x  Method  for  the  Analysis  of, 
V.  Antony  and  G.  H.  Mondolfo.  Chem.  Centr.  1898. 
2,  [18],  941. 

See  under  XXIII.,  page  1186. 

Basic  Slag,  Estimation  of  Citrate-soluble  Phosphoric 
Acid  in.  J.  Freundlich.  Chem.  Zeit.  1898,  22,  [92], 
974. 

See  vnder  XXIII.,  page  1186. 

Phosphates,  Mineral  and  Animal;  Method  of  Distinguishing. 
F.  Martinotti.     Staz.  sper.  agr.  ital.  1897,  663. 

See  under  XXIII.,  page  1182. 


XVI.-SUGAR.  STAECH.  GUM,  Etc. 

Beetroot    Juice     [Sugar],    Haw     Diffusion  ;    Action     of 

Lime  on.      H.  Pellet.      Bull,  de  1'Assoc.   des  Chim.   de 

Suer.  et  de  Dist.  1898, 16,  [3],  257—263. 
If  to  100  c.c.  of  cold  diffusion  juice,  containing  10  to 
12  per  cent,  of  sugar,  there  be  added  10  to  12  per  cent, 
of  milk  of  lime  at  20°  B.,  containing  about  20  per  cent. 
of  pure  lime,  and  the  mixture  be  then  heated  to  70°  C, 
more  or  less  insoluble  sucrate  is  formed,  enclosed  in  the 
precipitate  of  organic  calcium  matters,  and  it  is  only  partially 
decomposed  on  carbonating.  The  filtered  juice  polarises 
less  than  the  original  by  0-40  to  0-80  per  cent. 

The  lowering  of  the  polarisation  is  represented  by  a 
corresponding  quantity  of  sucrate  found  in  the  scums,  so 
that  if  there  are  losses  of  sugar  during  carbonalion,  they 
are  determinable. 

If  the  juice  be  heated  to  70°  before  lime  is  added,  the 
formation  of  sucrate  does  not  occur,  nor  is  it  formed  in 
pure  sugar  solutions  of  the  same  strength,  unless  some 
substance  is  added,  such  as  pectic  acid  or  albumin,  capable 
of  forming  a  precipitate  with  lime. 

These  facts  are  dependent  on  the  varying  solubility  of 
lime  in  sugar  solutions  at  different  temperatures. 

The  purification  appears  to  be  the  same  whether  the 
juices  are  limed  hot  or  cold.  The  filtered  juice  obtained 
by  ndding  lime  to  the  cold  juice  and  then  heating  to 
70°  C.  for  two  hours,  is  more  coloured  than  that  from 
juice  heated  to  70°  C.  before  being  limed  and  heated  for 
the  same  length  of  time. 

Cold  press  juice  shows  the  same  phenomena  as  diffusion 
juice  ;  in  fact,  so  do  all  the  liquors  of  the  sugar  works  from 
a  purity  of  88  or  89  downwards;  the  diminution  of 
polarisation  being  greater  with  products  of  low  purity  owing 
to  the  greater  precipitate  formed,  although  not  exactly  in  pro- 
portion to  it,  the  impurities  precipitated  by  the  lime  seeming 
to  enclose  the  insoluble  sucrate  and  prevent  its  resolution. 
In  pure  sugar  solutions  the  precipitated  sucrate,  if  formed, 
is  entirely  redissolved  on  cooling. 

From  the  point  of  view  of  the  action  of  lime,  there 
are  no  exceptional  juices,  as  has  been  assumed,  to  explain 
differences  in  the  results  of  various  chemists  ;  it  is  only 
the  conditions  of  experiment  which  have  varied. 

--L.  J.  de  W. 

Sugar  Solutions,  Action  of  Lime  on.  J.  Weisberg.  Bull 
/le  1'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1898, 16,  [3] 
263—280. 

Thk  treatment  of  a  diffusion  juice  by  lime  at  a  temperature 
approximate  to  that  at  which  it  leaves  the  battery,  and 
therefore  the  temperature  at  which  the  defecation  is  carried 
out  in  practice,  generally  gives  rise  to  a  diminution  of 
polarisation.  The  average  diminution  in  the  author's 
experiments  was  0-16  per  cent,  of  sugar.  This  relatively 
small  loss  of  polarisation,  as  he  has  previously  shown,  is 
a  loss  of  sugar  which  may  be  easily  recovered  from  the 
calcium  precipitate,  where  it  exists  as  sucrate,  and  it  is 
readily  recovered  during  carbonation  on  the  large  scale. 
Pure  sugar  shows  no  diminution  of  polarisation  under  the 
same  conditions  unless  a  substance  like  pectin  is  added. 
This  does  not  mean  that  pectin  is  the  only  substance  among 
the  numerous  organic  and  inorganic  matters  in  raw  juice 
which  has  this  effect  ;  probably  all  the  impurities  contribute 
in  some  measure. 

When  lime  is  added  to  cold  juice  (contrary  to  the  practice 
on  the  large  scale),  and  the  limed  juice  heated  to  about 
70°  C,  there  is  a  considerable  diminution  of  polarisation, 
and  the  filtered  juice  is  darker  iu  colour.  If  powdered 
quicklime  be  used  instead  of  slaked  lime,  the  colour  is 
darker  still.  The  alkalinity  is  fouud  to  be  greater  in  those 
cases  where  lime  was  added  to  the  cold  juice,  and  more  lime 
is  dissolved  when  it  is  added  as  a  dry  powder.  The  sugar 
lost  here  also  may  be  recovered  in  the  scums. 

The  results  obtained  by  Deltour  (La  Sucrerie  Beige,  1896, 
[4],  Oct.  15),  who  worked  on  limed  juice  coming  from  the 
rasping  works  of  the  central  factory  at  Wauze,  Belgium — 
that  is,  on  juice  from  an  exceptional  source — showed  a  loss 
of  sugar.     Now   this  juice,  according   to   Pellet,   was    at 
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ind  it  remained  a  long  time  in  contact  with  lime 

!.     The  explanation  of  the  loss    in 

expUincd  by  the  relatively  low  temperature 

juice.—  L.  .1.  He  \V. 

Caramel   [Sugar],    Chemical  Xalurt,    Occurrence   in    the 

rmination    of.      H.    Bradiss. 

\ssoc.  dec  China  de  Sow.  ei  de  Diet  1898,  16, 

r       i    with  concentrated 

d,  or  boiled  with  caustic  soda,  becomes  of  a 

u-browu  colour.     When  treated  with  aunuouiacal  lead 

tie  deoom] '1  by  bydrogeu  sol 

and   the   Rotation   evaporated,  the 

three  cases  shows  all  the  en  i 

bi  lets  masked  by  imj 

.  Mulder  the  action  of  heat  on  sugar  generates 

[.reliable   thai   caramel    and 

ir  are  only  modifications  ol  bumio  acid,  i.e.,  more  or 

[rated  i  irbohydrates.     Jackson  and  Tollens  have 

l  the  formation   of  bumio  acid  with  dis- 

mic  acid  when  -  ins  are  heated 

:  on  i-  ol  importance,  for  Byrups 

equently  in  oontaci   with  the  coils  beated   to   140  — 

A. I.,;  ,  .  ,        ,   humic  acid, 

i    gnu.    of    caramel    requires 

charose  for  it-  production. 

. 

in   methyl  alcohol  and  in  water ;  insoluble  in 

amy!  alcohol  of  ether,  and  chloroform,  and  slightly  Rotable  in 

ethy !  '  i  .■!■'    ■  lution  and  am niacal 

i '     .  tated  bj  amj  I  alcohol 

■olutioo   in   methyl  alcohol.      It    is    completely 
precipitated    bj    an   excess   of   ammoniacal    lead    acel 
,.  ;  does  lee  crysl  il 

imel,  the  dry  extract  is  treated  with 
methyl  alcohol  of  93  .  and  the  solution  precipitated  with 
■myl  alcohol,  the  operation  being  repeated  to  gel  rid  "f 
rii,  solution  is  than  evaporated,  dried  at 
i  weighed.  To  make  b  quick  estimation  in  a 
product  "I'  the  same  manufacture,  the  Pehting  or  Viol 
solution  should  be  titrated  with  toe  caramel  obtained.     It  is 

it  if  the  product itains  glucose,  two  testa  must 

i,,  made, one  before,  and  one  aft  on  with  ■  large 

I  hi  following  are  the  amounts  of  caramel  found  : — 

Pei  i  ■  m 

up  0' 

Isl  ■■■ u-.Mi- 0*80 

to   ri'»  -I'M 

r.Vi— 2'W 

rin   g'BO 

caramel  found  in  the  molasses,  if  pari 
eliminated    by   anj    decolorising    process, 

ahsted  to  the  whole  of  the Itinera,  may  account 

igar  aboul  equal  to  three-fonrthi  of  the  unknown 
manufacture.     I..  .1   de  w 

■r  Product*,  Qualitatii      I  UkalinUy  or  Acidity 

Bull,  'le  I'Assoc.  des  Chun,  de  Sucr. 
at  da  l>i-i    1898,  16, 

tndi  i  Will.,  page  1 188. 

Ind  5  Snoot    Juices    and    Syrup*. 

des    Cliiin.    de    Suet,    et    .le 

16, 

>,,  uadei   Will.,  pagi   I  I  B8, 

I'M  I  \  I 

J  '  and  other  Shape*  ; 

P  "/     Apparatui   for     Producing. 

II  l\ in, -nil,  liiuteranakja,  l!us- 1.,      Eug.  Pal    11,813, 

the  amploym    I     •   olds  tor 

ika  forma  of  -ugnr,  oonatructcd  of  oblong, 


flexible,  perforated  plates,  having  ridges  attached  to  them 
at  right  angles  to  their  length,  so  that  a  number  of  them, 
when  placed  and  wedged  together  in  a  frame,  form  a 
f  rectangular  -pace-  into  which  the  massecuite  is 
poured.  The  frames  are  placed  in  a  centrifugal  machine 
and  spun.  The  sticks  of  sugar  are  easily  removed  from 
their  position  in  the  monlil  by  pressing  the  flexible  plates 
endways,  thus  can  sing  them  to  assume  a  curved  shape, 
so  that  the  sticks  of  sugar,  being  on  the  convex  side,  fall 
out  on  to  a  travelling  band  provided  to  receive  them. 

—J.  F.  11. 


Xm-BREWING.  WINES.  SPIRITS.  Etc. 

fermentation  in  "Recent  Yearsi  The  Progress  in  the 
Chemistry  of.  M.  Delbriick.  Ilcr.  l«98,  31,  [13], 
1913  -1925. 

In  spite  of  the  important  discoveries  ot  Pasteur,  which 
commenced   in    18'i7,   no    considerable   application  of  the 

tific  investigations  in  this  branch  of  chemistry  v as 
made  in  the  industries  on  a  large  scale  between  the  yean 
1887  nod  1870.  In  1870,  through  the  efforts  of  Maercker, 
Beess,  and  others,  it  was  generally  order 

to  avi  be   fermentation  must  be   purely  alcoholic, 

conditions  must  he  favourable  to  the  yeast  and  adverse  to 
foreign  organisms,  and  that  it  sufficient  yeast  were  sown, 
the    growth   of    foreign    organisms    was    hindered   by    its 

lopment,  if  the  liquid  were  kepi  in  motion.  In  the 
eighties  the  laboratory  methods  for  obtaining  pure   cultures 

from  single  cells  were  developed  by  Pasteur,  Koch,  and 
Hansen,  and  then  extended  by  Hansen  ami  Jacobean  to 
the  preparation  of  pure  yeasts  on  the  lai. 
Differences  were  recognised  between  the  properties  of 
different  varieties,  and  the  types  separated  were  applied  to 
the  purposes  for  which  they  were  specially  suited.  Fischer's 
work  on  the  synthetical  sugars,  and  the  effect  On  them  of 
differenl  yeasts,  appeared  towards  the  end  of  the  decade, 
and  the  fact  thai  the  variations  between  different  races 
,1,  p elided  mi  the  presence  of  certain  carbohydrate-eoaymes, 
was   recognised.     Only   glucose  was  found  to   be  do. 

fermentable,  and     the    Othei     eai  I ,.  ,by  drates     had     lifst     to    be 

hydrolysed  by  the  enzymes  ,,l  the  particular  yeasts.  In 
the  fermentation  industries,  the  system  of  the  "struggle  for 
existence  "  was  applied  to  the  separation  and  preservation 
of  pure  raees  from  originally  mixed  yeasts. 

In  the  present  decade.  Buchner'a  discovery  of  lymase, 
involving  a  modification  of  the  vitali-tic  theory  of  fer- 
mentation, is  the  most  important.    The  action  of  zymase, 

consisting  of  the  simultaneous  processes  of  oxidation  and 
reduction  in  alcoholic  fermentation,  is  far  more  complicated 
than  that  of  the  other  enzymes,  which  merely  bydrolyse, 
and   it    is    an    important     step    in     the    direction    of    tho-e 

enzymes  whioh  bring  about  the  syntheses  and  analyses 
which  characterise  the  metabolism  and  growth  of  living 
plants. 

[f  zymase  be  a  proteid  secretion  of  the  living  yens! 

it  will  be  possible   to    increase    its    formation    by  favourable 

nutrition.      Hayduck,  in    the    eighties,  showed  that   the 

fermentative  power  of  living  yeast  varied  with  the  nitro. 
us  nutrition,  and.  so  far  as  can  yel  be  judged,  fermen- 
tative power  is  identical  with  percentage  of  zymase.  If 
the  multiplication  of  yeas)  be  stimulated  bv  aeration,  the 
l  vegetative  activity  is  only  obtained  al  the  expense 
ot  fermentativi  power  and  secretion  of  enzyme.  "Ltrfthefe" 
is  ordinary   distillery   yeast,  Race   II.,  whose  multiplication 

has  |„,  ii  so  Stimulated  by  aeration,  thai  a  given  weight  of 
malt  yield-  more  than  double  the  w,  ight  ,,f  yeast  obtained 
under  ordinary  conditions;  its  fermentative  power  and 
enzyme  content  are  very  low,  ami  it  is  only  used  for  baking 
purposes.  Fermentation  al  low  temperatures  has  the 
opposit)  i  ile.i  ;  the  multiplication  is  decreased  and  the 
percentage  ol  albuminoids  and  zymase  is  increased,  as,  for 
instance,  in  lb,  case  ol  bottom-fermentation  beer  yeast  with 
a  high  fermentative  power.  Thus,  the  formation  of  zymase 
from  proteTda  is  dependent  on,  and  a  measure  of,  the  physio- 
logics]  aetivitv  ,>t  rii,.  acclimatisation  ol  venal 
to  advene  conditions,  often  with  the  evolution  of  new  races, 
baa  recently   been  studied  by    Hansen   ami   many  others. 
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The  latest  method  for  the  isolation  of  pure  varieties  is 
Lindner's  droplet  method,  which  is  replacing  the  older 
ones. 

Races  cannot  be  conveniently  classified  by  morphological 
characters  and  properties  of  nutrition  alone,  but  only  in 
conjunction  with  the  content  of  carbohydrate-euzymes 
present.  Thus  top-fermentation  beer  yeast  contains  an 
enzyme  which  converts  melitriose  (raffinose)  into  melibiose, 
Apiculatus  yeast  only  ferments  the  dextrose  in  boiled  beer- 
worts,  Saaz  yeast  also  ferments  maltose,  Frohberg  further 
attacks  maltodextrin  (isoinaltose),  Pombe  and  Lagos  yeasts 
saccharify  and  ferment  dextrin,  and,  finally,  Amylomyccs 
Rouxii  of  Calmette  will  saccharify  and  ferment  soluble 
starch.  The  various  properties  of  the  enzymes  of  different 
races  of  yeasts  have  been  applied  in  the  chemical  analysis 
of  carbohydrates. 

The  different  races  and  varieties  are  modified  by  acclima- 
tisation to  produce  the  greatest  effects  in  their  own  particular 
applications,  and  institutes  exist  in  Germany  for  their 
preparation  and  supply ;  the  author  quotes  an  instance 
where  1-1,000  kilos,  have  been  supplied  of  a  particular  race 
from  a  single  cell. 

Naturally,  since  the  properties  of  yeast  are  now  so  highly 
specialised,  improvements  have  taken  place  in  plant  and 
machinery  to  ensure  perfectly  aseptic  conditions  throughout 
all  the  processes,  so  as  to  keep  the  pure  cultures  in  use  on 
the  large  scale  as  long  as  possible. 

In  the  wine  industry,  progress  has  of  necessity  been 
much  slower  than  in  the  brewing  industry,  since  the  must 
cauuot  be  sterilised,  and  experiments  can  only  be  tried 
during  a  small  portion  of  the  year,  and  the  properties 
of  wines  probably  depend  on  the  complex  mixture  of  the 
wild  yeasts  employed.  Nevertheless,  pure  cultures  of 
yeasts,  specialised  for  certain  aromas  and  other  qualities,  aie 
being  tried  with  success,  at  Geisenheim  am  Rh.  by  sowing 
a  quantity  in  active  fermentation  sufficient  to  suppress  the 
growth  of  the  others. 

In  the  spirit  industry  the  special  application  is  in  the 
suppression  of  acid-forming  bacteria  by  the  presence  of 
lactic  acid,  developed  in  or  added  to  the  mash,  and  in  the 
education  of  the  yeast  to  withstand  the  presence  of  this 
lactic  acid  and  to  resist  a  high  percentage  of  alcohol.  On 
the  large  scale,  a  partial  separation  of  varieties  of  yeast  in 
a  mixture  can  be  effected  by  adjusting  the  temperature. 
At  24  C,  distillery  yeasts  will  predominate;  at  15°  C, 
beer  yeasts;  and  at  5°  C,  wild  yeasts  predominate.  This 
separation  is  aided  by  the  "  settling  "  process,  in  which  the 
cells  of  the  different  varieties,  after  being  kept  iu  motion 
by  the  carbon  dioxide  evolved  from  them,  sink  to  the 
bottom  when  the  fermentation  of  each  variety  ceases  at 
different  times,  and  form  layers,  which  can  be  separated  by 
pumping  off  the  liquid.  The  wild  yeasts  are  the  last  to 
settle. 

The  motion  caused  by  the  evolution  of  gas  assists  iu  the 
success  of  the  most  abundant  variety  in  the  struggle  for 
existence  by  distributing  the  special  toxin  which  is  fatal  to 
the  growth  of  the  other  organisms,  provided  these  are 
not  acclimatised  to  it. 

Finally,  the  author  summarises  the  many  important 
questions  which  are  suggested  and  nearing  solution  by  the 
recent  work  in  this  branch  of  chemistry,  especially  the 
extension  of  the  enzyme  researches  of  Buchner,  Beijerinck, 
and  Wysman,  and  others,  and  the  possibility  of  discovering 
enzymes  or  conditions  of  enzymes  already  known,  which 
will  build  up  as  well  as  break  down  the  carbohydrates,  as 
is  the  case  iu  living  plants. 

Fermentation  Liquids,  Deficiency  of  Phosphoric  Acid  and 
Nitrogen  in.  Delbriick.  Woehensehr.  fiir  Brau.  1898, 
15,  [43],  586. 
In  factories  where  vinegar  is  manufactured  from  alcohol,  it 
is  necessary  to  add  some  artificial  nutrient  to  preserve  the 
vigour  of  the  orgaoisms.  In  the  manufacture  of  wine,  if 
the  grapes  contain  an  abnormally  high  percentage  of  sugar 
in  relation  to  non-sugar,  ammonium  phosphate  is  often 
added  to  the  fresh  must,  and  the  same  procedure  has  been 
followed  with  advantage  in  molasses  distilleries.  The 
potatoes  of  this  year's  crop  iu  Germany  are  unusually  rich 
in  starch  and  poor  in   albuminoids  and  ash,  and  distillers 


are  recommended  to  try  the  effect  of  artificial  nutrients  in 
making  up  the  mash.  Also,  this  year's  exhibition  has 
shown  that  the  present  crop  of  German  barley  is  of 
exceptionally  good  quality,  very  rich  in  starch  and  espe- 
cially poor  in  albuminoids ;  phosphoric  acid  is  also  probably 
deficient.  It  will  be  interesting  to  hear  whether  the  fer- 
mentation of  beers  made  with  the  new  malt  has  been  of 
normal  character,  or  whether  the  yeast  quickly  degenerates. 
Instead  of  adding  nutrient  salts,  it  is  recommended  that 
German  malt  be  mixed  with  other  malt  to  obtain  sufficient 
food  for  the  yeast.— J.  F.  B. 

Spore-Formation  in  Alcohol-Yeasts,  Reyeneration  of,  when 
this  Function  has  been  in  Abeyance.  M.  W.  Beijerinck. 
Centralbl.  fur  Bakteriol.,  II.  Abth.  1898,  4,  [17],  [18], 
and  [19]. 

The  original,  strong  sporulation  of  the  so-called  "  wild 
yeasts  "  is,  to  a  great  extent,  suppressed  by  cultivation  ;  this 
paper  deals  with  the  conditions  under  which  spore-formation 
can  be  re-established.  Very  definite  results  were  obtained 
with  S.  octosporus ;  as  a  rule,  asporogenous  cells  gave  only 
asporogenous  descendants,  and  spores  developed  into  both 
sporogenous  and  asporogenous  celN.  With  the  other 
species  of  yeasts  and  with  Schizosacch,  Pombe  the  relations 
are  not  so  simple,  since  not  only  two,  but  several,  forms  of 
cells  are  met  with,  with  varying  powers  of  spore-formation, 
but  generally  colonies  formed  from  spores  are  sporogenous 
and  vice  versa.  The  fact  that  the  wild  yeasts  in  breweries 
so  often  exhibit  sporulation  is  explained  by  the  fact  that 
they  are  generally  descendants  of  spores  occurring  on  the 
malt,  which  have  not  been  killed  at  the  temperature  of 
kilning.  With  a  plate  culture  of  S.  Ludiviyii,  containing 
only  a  few  spores,  the  author  found  that  by  careful  drying 
at  a  temperature  of  50°  C.  for  several  hours,  the  vegetative 
cells  could  be  killed,  whilst  all  the  spores  survived,  and  each 
subsequently  developed  into  colonies  rich  in  spores.  With 
different  species,  a  different  temperature  and  time  of  heat- 
ing was  required,  and  with  a  pressed  yeast,  described  as 
S.  panis,  the  vegetative  cells  could  not  be  killed,  even  at 
100°  C,  without  killing  the  spores  at  the  same  time ; 
attempts  to  effect  the  separation  by  moist  heat  and  by 
various  chemicals  also  failed.  After  the  drying  process,  in 
a  few  cases  it  was  found  that  some  vegetative  cells  remained 
alive  together  with  the  spores,  constituting  a  more  resistant 
race,  the  properties  of  which  were  hereditary,  and  the  descend- 
ants characterised  by  the  very  small  size  of  their  cells, 
which  were  also  asporogenous  and  resistant  to  heat.  The 
author  states  that  this  dwarf  race  was  not  evolved  by  the 
treatment,  but  was  present  in  the  original  culture,  and  the 
treatment  merely  afforded  the  opportunity  of  development. 
Since  the  development  of  sporogenous  colonies  is  much 
slower  than  that  of  the  vegetative  colonies,  a  partial  separa- 
tion can  often  be  effected  by  selection  of  the  smallest  and 
least  developed  colonies. 

For  inducing  sporulation  in  yeasts,  the  author  used  pure 
agar,  freed  from  its  soluble  constituents  by  washing  for  a 
week  and  rotting  in  distilled  water.  The  yeasts  were  sown 
on  this  on  sloped  plates,  and  incubated  at  a  temperature  of 
21° — 25°  C,  under  which  conditions,  budding  no  longer  took 
place.  In  the  case  of  octosporus,  a  temperature  of  28° — ■ 
30°  C.  hindered  spore-formation,  but  at  20°  C.  the  ratio  of 
the  two  forms  was  about  equal. 

In  octosporus  the  sporulating  modification  is  snow-white, 
liquefies  gelatin  rapidly,  and  gives  a  blue-black  coloration 
with  iodine  ;  the  asporogenous  colonies,  on  the  other  hand, 
are  first  white,  then  brownish,  do  not  liquefy  gelatin,  and 
give  no  reaction  with  iodine.  With  the  other  yeasts,  the 
characteristics  are  not  so  marked,  and  are  somewhat 
variable,  according  to  the  intensity  of  the  sporulation. 
Spores  and  sporogenous  colonies  can  generally  be  distin- 
guished from  vegetative  colonies  by  means  of  iodine.  With 
this  reagent,  either  the  spores  are  coloured  blue  by  reason 
of  their  granulose,  whilst  the  cells  remain  colourless  ;  or  the 
budding  cells  are  coloured  violet-brown  in  consequence  of 
the  presence  of  glycogen,  whilst  the  sporulating  cells  remain 
colourless  <,.S.  uvarum) ;  or,  lastly,  the  sporulating  modifica- 
tion may  contain  glycogen  and  give  the  iodine  reaction, 
whilst  the  budding  cells  are  free  from  the  same  (S. 
orientalis~).     Sporogenous   colonies  liquefy  gelatin  far  more 
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quickly  thai  "'1  ,he  former  are  often 

mow-while,  whil-'  the  latter  have  :i  watery-brown  colour— a 
ittributable  to  tl  sea  of  the  cell-. 

Pombe   on    wort- 
made  from  a  sample  which   contained  only  a 
-      After   .'!— I 
la  was  much  greater,  and 
in  a  sub-culture  from  this,  it   increased    -till   more.     The 
spoTOgenooa  a  II*    in  the  colonies  of  Iheae  cultur 
f01in,l  •  .  radial  arrangement,  but  the  streaks 

the   centre,  but   from   the   middle  of  the 
radim. 

-    l;,mh,   Is  characterised  by  the  fact  that,  by  repeated 
«ub-cultivation.  the  sporoganons  form  displaces  the 
renoos,  whilst  inoctospomj  the  reverse  is  the  ease. 

unple    of    S.   uvanan    was   isolated   in  1894  from 

currant  juice  :  at   lir-t  Dearly  every  cell  contained 

but  at'  of  time,   aporulation  had  almost  entir  ly 

sred.     !'■'•  sporogenona  modification  of  S.  uvarum 

can  ferment  malt-wort«  whilst  the  asporoj 

modification  only  ferments  it  slightly   at   tbia   temperature 

10    Bg.  to  "' — 8°),  and  then  the  fermentation  stops ; 

sling  to  95  iwever.it  again  proceeds  and 

takes  place  normally.     The  rca-on  for  this  effect  of  tem- 

peratnro    may   be  looked   for  in   the  greater   demand  for 

a  of  the  budding 

Hycodtrma  orientalu  baa    been   isolated  from  Jap: i  w- e 

"  white  koji "  and   later  from  Tnrkisb  currants  and  other 

Oriental  fruit-.     It   is  best  obtained  by  bringing  Turkish 

carranta  in'"  a  a, alt-wort  acidified  with  3 — 5  o.c  of  normal 

per  100  c.c.  at  28   ('.     It  forms  a  very  dry  and 

whit,-   film  containing  -pores;    it    i- a    glucose   yea-t,  ami 

maltOM     i-    nht    him.  me. I    by    it,    hat   if  sufficient    air    he 

aupplied,  malt is   oxidised  ami   utilised   as    a    nutrient. 

This  yea-t  rapidly  I  latin,  but  loses  'his  property 

after  a  time,  and  the  film  becomes  m  yi-h.     The 

■pores  store  up  much  glycogen,  whilst  the   vegotatit 
contain  none.    The  iporogenous  and  asporogenons  modifi- 
oationfl  bave  identical  fermentative  properties.     The  sporu- 
lating  colonies  are  very  easilj  d<  tected  amongsl  the  c, 
of  budding  cell- on   wort  their  rapid  lique- 

fying action.     After  two  or  three  sul,  cultivation-,  a  constant 
ratio  of  strongl]  ipo  to   lesa  aporogenous  colonies 

•  li~li.il.  the  latter  being  comparatively  few.  The 
author  has  not  tried  to  isolate  'he  purely  vegetative  mollifi- 
cation from  colonies  containing  a  few  sport  -.  The  strongly 
aporngenon-  form  i-  luppressed  mi  repeated  sub-cultivation, 
e  tie  -pc.re-  do  not  germinate  immediately,  hut  pass 
through  a  quiescent  -tape  io  the  gelatin,  whilst  the  vegetative 
form  goes  on  budding.     I   !•'.  It. 

Spirit  Jt  am  Sawdv       Remit        Preliminary  Experiments 

mi  ii  Miimiftuturiinj  Scale.     B.  Sinionsen.     Zeita. angew, 
•  'hem.  i-  168—966, and  [41  i.  1007—1019, 


Is  a  parallel  series  of  experiments  on  the  small  scale  (this 
Journal,  1898,  363  and  481 ),  the  author  found  that  tbe  best 
yield  of  alcohol  could  he  obtained  from  sawdust  under  the 
following  conditions  of  inversion  :  — 

Strength  of  acid,  0-5  per  cent  (ILSO,) ;  pressure,  9 
atmospheres;  ratio  of  wood  to  liquid  1:4  or  5  ;  time,  15 
minutes.  The  yield  was  6*5  litres  of  absolute  alcohol  from 
loo  kilos,  of  air-dried  sawdust  (8  per  cent,  of  moisture). 
The  yield  of  sugar  after  inversion,  as  determined  with 
Pooling's  solution,  was  -12  to  88  per  cent. 

He  has  since  made  experiments  on  a  large  scale  in 
Chri-tiania,  using  for  the  inversion  a  large  -team-prc--iire 
boiler  and  a  cylindrical  rotating  autoclave  of  a  capacity  of 
7'S  cubic  metres,  lined  with  lead.  The  inverted  liquid  was 
nearly-  neutralised  in  large  woolen  tank-,  and  fermented 
with  yeast,  to  which  was  added,  a-  food  material,  a  solution 
composed  of  water. -J  litres  :  ammonium  nitrate,  0-5  kilo.; 
hydrogen  potassium  sulphate,  0-25  kilo.;  calcium  phos- 
phate, 0*25  kilo.;  and  magnesium  sulphate,  0*96  kilo. 
The  fermentation  was  carried  out  at  a  temperature  of  25° C, 
and  usually  required  from  three  to  five  days. 

In  the  large  boiler  it  was  found  that  the  time  of  heating 
was  disproportionately  long,  on  account  of  the  slow  rate  at 
which  the  pressure  ro-e.  notwithstanding  the  fact  that  the 
boiler  was  well  insulated  with  cement.  The  wood  (600  to 
1,000  kilos.)  was  thus  maintained  at  a  high  temperature  for 
too  long  a  time,  with  the  result  that  substances  interfering 
with  the  fermentation  were  produced.  Thus,  in  raising  the 
temperature  to  100  .  the  time  taken  was  15  minutes;  from 
loo — 1 73°  C.  (.corresponding  to  9 atmospheres  pressure), 
'J  hour-;  boiling,  15  minutes;  blowing  off  steam,  1',  hour; 
total.  5  hours.  By  Coupling  with  the  boiler  an  ordinary 
locomobile,  so  as  to  introduce  greater  quantities  of  steam, 
the  total  time  of  heating  was  reduced  to  about  3j  hours. 
lint  the  let  mentations  of  the  inverted  liquid  were  still 
unsatisfactory.  The  beat  yields  by  a  -ingle  inversion  in  the 
large  boiler  were  from  2-5  to  3  Hire-  of  alcohol  from  100 
kilo,,  of  wood. 

In  the  small  autoclave  the  time  of  hfiating  was  :  — 

To  100  C,  IS  initiates;  Inn  to  IT.!,  80  minutes; 
boiling.  15  minutes;  blowing  off,  1  hour;  total,  2  hours. 
Experiments  were  made  with  double  and  treble  inversion 
in  the  autoclave,  in  order  to  determine  whether  the  liquid 
obtained  after  one  boiling  could  invert  a  fresh  charge  of 
sawdust,  but  the  results  were  unfavourable.  The  increase 
in  the  yield  of  sugar  in  the  double  inversions  was  usually 
only  from  50  to  7i>  per  cent.,  and  in  treble  inversions  the 
increase  wa-  usually  in  the  ratio  of  1:1*5:2  instead  of 
1:2:3.      In  the  subsequent    experiments   only  one   inversion 

waa  used,  and  as  large  a  yield  of  sugar  was   obtai 1   al  OO 

the  small  scale,  whilst  the  amount  of  alcohol  produced  was 
in  the  beat  experiments  larger.  The  following  example-, 
taken  from  a  long  table  given  in  the  original  paper,  illus- 
trate the  re-ults  obtained  by  single  invei  - 


Sawdust. 

Liquid. 

Liquid. 

Pressed          Water  III 

l;.  M.liic 
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17 

too 

1 .. 
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• 
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i;  i 
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..:, 
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i 
) 
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:: 
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:ila                 5-5 
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Per  i  - 

■  •1  in 
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Mc. i„,l.          Oalcnlatedon 

|l«l  Kilo-,  of 
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ii 

i 

M 

1 

II-.* 
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II I 
in 
ii  < 
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ii 

at. 
Tl.t 
57*0 

77-s 
7-a 

1-70 
0-4 
1*81 
1-00 

lid 

Litre.-. 
0*6 

.Vis 
7-17 
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1-2 

«-s 
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With  regard  to  the  influence  of  the  individual  factors  on 
the  results,  the  author  makes  the  following  remarks  : — 

1.  The  sawdust  may  be  coarse  or  fine,  without  affecting 
the  yield.  Pine  sawdust  is  superior  to  fir  sawdust,  as  the 
crude  material,  and  yields  a  purer  alcohol.  In  all  the 
experiments,  the  sawdust  was  in  a  fresh  condition,  and 
the  yield  from  decomposing  sawdust  has  not  yet  been 
determined.  The  quantity  ot  water  it  contains  is  immaterial, 
provided  it  be  taken  into  account,  and  the  correct  ratio 
between  the  amount  of  liquid  and  wood  be  maintained.  In 
an  experiment  on  the  small  scale,  with  birch  sawdust,  a 
high  yield  of  sugar  was  obtained  (30 "8  per  cent.).  Plane 
also  appears  to  be  a  suitable  raw  material. 

2.  The  ratio  hetween  the  amounts  of  wood  and  liquid 
should  be  as  4  :  1.  If  the  ratio  is  lower,  the  results  are 
uncertain,  and  if  it  falls  as  low  as  2  •  5  :  1 ,  the  results  are 
bad.  It  was  found  experimentally  that  it  was  slightly 
advantageous  to  leave  the  wood  in  contact  with  the  acid 
liquid  for  some  time  {e.g ,  overnight)  with  occasional 
stirring. 

3.  As  in  the  experiments  on  the  small  scale,  the' best 
results  were  obtained  by  inversion  with  a  liquid  containing 
about  0-5  per  cent,  of  acid.  Greater  or  smaller  degrees  of 
acidity  gave  bad  results. 

4.  The  pressed  residue  from  the  inversion,  containing 
about  45  per  cent,  of  moisture,  can  be  used  as  fuel  for  the 
autoclave.  Any  sulphuric  acid  left  in  it  does  not  affect  the 
bottom  of  the  boiler. 

5.  The  volume  of  the  sugar  solution  varied  somewhat, 
according  to  the  quantity  of  steam  condensed  and  the 
temperature  of  the  liquid  introduced  into  the  boiler.  The 
volume  of  the  final  solution  was  from  10  to  25  per  cent, 
greater  than  the  initial  liquid. 

6.  The  amount  of  sugar  contained  in  the  inverted  liquid 
was  usually  at  most  5  per  cent.,  but  was  occasionally 
slightly  higher,  when  the  volume  of  the  liquid  was  small. 

7.  Calculated  on  the  quantity  of  wood  used,  the  yield  of 
sugar  was  about  22  percent.  (Birch,  30-8  per  cent.).  From 
sulphite  cellulose  a  yield  of  45  per  cent,  was  obtained.  A 
yield  of  22  per  cent,  from  the  wood  corresponds  with  45  per 
cent,  from  the  cellulose  in  the  wood. 

8.  In  all  instances  organic  acids,  including  acetic  acid, 
were  formed  during  the  inversion,  and  a  considerably  greater 
quantity  in  double  and  treble  inversions. 

9.  The  best  yields  of  alcohol  were  obtained  by  not  com- 
pletely neutralising  the  liquid  before  fermentation. 

10.  With  but  few  exceptions,  better  results  were  obtained 
with  bottom  yeast  than  with  top  yeast.  Sometimes  a  top 
yeast  gave  as  high  a  yield  of  alcohol,  but  never  higher;  and 
in  most  of  the  unsuccessful  experiments  (e.o.,  No.  45  in  the 
table)  the  yeast  was  top  yeast.  The  temperature  found  to 
be  most  suitable  for  the  fermentation  was  25°  C.  At  the 
end  of  the  fermentation,  the  yeast  was  still  capable  of 
fermenting  a  further  quantity  of  sugar.  About  G  litres  of 
yeast  were  used  with  each  450  litres  of  the  inverted  liquid. 
The  fermentation  continued  until  75  per  cent,  of  the  sugar, 
as  determined  with  Fehling's  solution,  had  been  fermented. 
The  residue  probably  consisted  of  unfermentable  sugars 
(xylose,  &e.)  (this  Journal,  1898,  682). 

11.  The  amount  of  alcohol  in  the  fermented  liquid  varied 
in  good  results  between  1-0  and  1-7  per  cent.  In  one 
exceptional  instance  (bottom  yeast),  the  yield  was  as  high 
as  2  •  5  per  cent. 

12.  The  quantity  of  absolute  alcohol  obtained  from  100 
kilos,  of  air-dried  sawdust  (20  per  cent,  of  water),  was  7 "2 
litres  in  the  best  experiments.  The  yield  in  the  exceptional 
case  alluded  to  above,  was  7 '7  litres. 

13.  The  quality  of  the  alcohol  distilled  from  the  fermented 
liquid  is  said  to  have  been  excellent,  and  preliminary  experi- 
ments indicated  that  the  trifling  impurities  could  be  readily 
removed. ,  An  analysis  was  made  by  Schmelk,  of  Christiania, 
of  a  specimen  of  the  spirit  prepared  by  repeated  distillation, 
but  without  the  use  of  modern  rectifying  apparatus.  His 
results  were  : — Specific  gravity  at  15°  C,  0-8336  ;  alcohol, 
90-21  per  cent,  by  volume  ;  solid  matter,  none  ;  methylic 
alcohol,  trace ;  fusel  oil,  none  ;  aldehyde,  trace  ;  furfural, 
trace  -,  ester,  trace ;  free  acid,  trace  ;  ethereal  oil,  none. 

— C.  A.  M. 


Beetroot   Distilleries,  Chemical   Control  of.     D.   Sidersky. 
Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1898,  16 
[3],  312—323. 

Exhaustion  of  the  Pulp.  —  From  numerous  analyses 
effected  since  1894  in  various  beetroot  distilleries  it  appears 
that  the  sugar  left  in  the  pulp  only  varies  from  0-42  to 
0-50  under  normal  conditions.  The  best  exhaustion  is 
obtained  with  small,  narrow  macerators,  not  holding  more 
than  2.000  kilos.  Under  adverse  conditions  the  pulp  may 
contain  over  1  per  cent,  of  sugar. 

The  Boullenger  diffusion  process  allows  of  an  average 
exhaustion  of  0-30  per  cent,  of  sugar  being  obtained. 

The  pulp  from  continuous  pressing  contains  on  an  average 
1*60  per  cent,  of  sugar,  but  the  quantity  of  pulp  left  is 
much  smaller  than  by  other  processes. 


Percentages 
of  Sugar  in 
the  Pulp. 


By  maceration 

By  Boullenger  diffusion  . 
By  continuous  presses  . . . 


0-4(1 
0-30 
1-60 


Percentage 
of  Pulp. 


66 
66 
26 


Percentage 
Loss  of 
Sagar. 


0-30 
0-20 
0-41 


With  regularly-cut  beetroot  slices,  a  normal  exhaustion  is 
always  obtained  irrespective  of  their  form.  A  distillery 
which  had  retained  the  old  Champonnois  root-slicer  anil 
producing  ribbons  gave  0-52  per  cent,  of  sugar  in  the  pulp. 

The  exhaustion  is  also  influenced  by  the  quantitv  of  juice 
drawn  off,  the  temperature  of  the  wash,  and  the  form  of  the 
macerators.  If  the  macerators  be  too  large,  samples  taken 
from  different  parts  of  the  same  vessel  show  abnormal 
variations.  The  amount  of  juice  drawn  off  from  100  kilos, 
of  beetroot  should  not  be  less  than  150  litres,  and  usually 
ranges  from  160  to  185  litres.  The  temperature  of  the 
wash  exercises  a  great  influence.  Ordinarily  it  runs  at 
97°  C,  and  leaves  the  perforated  plate  of  the  last  macerator 
at  903  or  92°  C. 

When  the  juice  reaches  the  last  macerator  at  84°  or 
85°  C,  the  exhaustion  is  normal ;  if  it  be  too  hot,  it  is 
advisable  to  run  a  thin  stream  of  cold  water  along  with  the 
boiling  wash. 

It  is  a  striking  fact  that  the  exhaustion  of  the  pulp  varies 
from  one  factory  to  another,  working  under  normal  condi- 
tions, but  is  almost  constant  in  each  works.  The  small 
amount  of  sugar  contained  in  diffusion  pulp  is  only  an 
apparent  exhaustion,  as  the  light  liquors,  which  drain  off  on 
emptying  the  diffusers,  are  run  to  waste.  This  thin  juice 
contains  about  0-20  per  cent,  of  sugar.  Its  volume  is  esti- 
mated at  80  to  90  litres  per  100  kilos,  of  beetroots. 

Accidents  of  Fermentation. — With  beetroot  juice  containing 
a  considerable  proportion  of  sugar  not  converted  into  glucose 
(invert  sugar),  the  yeast  is  charged  with  the  double  duty  of 
converting  the  sugar  and  fermenting  it.  Examination 
showed  that  in  maceration,  8  to  10  per  cent.,  and  in  diffusion, 
10  to  12  per  cent.,  of  the  sugar  is  converted  into  glucose. 
Thus,  maceration  juice  of  specific  gravity  1-030  contains 
0-5  to  0-6  per  cent,  of  glucose,  and  5-4  to  5-5  per  cent,  of 
sugar  not  directly  fermentable.  Variations  from  these  figures 
are  due  to  the  quantity  of  acid,  the  density  of  the  juice,  and 
slowness  of  running;  the  glucose  formed  being  greater  with 
greater  acidity,  weaker  juice,  and  slower  running. 

Vicious  fermentations,  wbere  the  medium  is  invaded  by 
lactic,  butyric,  and  other  foreign  ferments,  are  caused 
by  want  of  cleanliness,  lack  of  air,  insufficient  acidity  or 
too  high  a  temperature.  An  excess  of  acid,  or  too  low 
a  temperature  in  the  vats  fatigues  the  alcoholic  ferment 
and  prevents  suitable  development. 

On  commencing  the  maceration  with  water,  all  goes 
well ;  it  is  only  on  working  with  wash  that  troubles  begin, 
the  wash  containing  all  the  elements  of  the  preceding 
fermentation  except  the  volatile  products.  Every  fer- 
mentation, even  the  most  normal  in  appearance,  gives  rise 
to  the  formation  of  secondary  products  capable  of  en- 
gendering vicious  fermentations.  These  products  are  not 
destroyed  by  the  ebullition  in  the  column,  but  accumulate 
in  the  wash  and  return  continually  to  the  vats,  rendering 
alcoholic  fermentation  more  and  more  difficult.  It  is 
therefore,  necessary  to  dilute  the  wash  periodically  and  to 
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.—      For  normal   work  tin;   wash   must   bavu 
ictically  constant,   anil  an    acidity  le--   than 
led  li.|u..r  lrnm  which  it  is  derived. 
(a  ,„,  „. ,.\      •   -  ,      -able  to  wash  with  a 
:-  Job  '•■  of  lime. 
■  irther  advisable  to  thoroughly  aerate  the  juice  before 
-  the  fermentation  vat  in  order  to  dissolve  at 

Me,  of   which   the  alcoholic  ferment   has 

-  it-  existence,  while  the  lactic  ami  butyric  ferments 

of  air.     Afration  in  the  vat  itself, 

although  sometimes  oi scary,  is  inadvisable  for  fi 

I    alcohol.     The    accumulation    ol 

■  arid    Lra-    also  act-    injuriously   and    shouli   be 

al  ventilation.     \   want  of  aeration  also 
the  aitrous  fermi  i  1  bj  a  character- 

bur. 
The    ni"-'    favourable    temperature    for    the    al- 

:  to  j-  C.  Above  BO'  C.  the  lactic 
in,,]  In,. .  levelop  rapidly,  the  acidity  inc 

and   the   proper  attenuation   i-    not    reached,  entailing  :i 

iriditj   of  the    juice  ran    into   the  vats  varies  in 
different  distilleries,  but  should  ran  -'  grins,  and 

' :  -■  •     per  litre.     It  will  depend  on   the 
m  nt"  the  jo 

the  wash  and  the  s| ial  nature  "I 

l  he  acidity  being  dne  partly  to  the  wash 

,  il\   to  the  sulphuric   acid    used, il  i-  important   to 

maintain  i  certain  proportion  between  the  two.     The  hest 

conditions   have  been  foond   to  be  when   (he  acid   added 

nts  two  thirds  ol  the  total  acidity. 

The  yeast  should  in.  frequently  and  regularly  renewed. 

i  fermentation  should  be  complete  without  sensible 

cidity,  a  rise  of  0*20  per  litre  being  cone 

normal,  and  the  -i iflo  gravity  si Id  be  about  OM 

iw  that  of  the  wash  al  the  same  temperature. 
Although   it   i-  «  i-\  to  correct  an  inaufficienl  acidity,  it 
U  not  '  Bnil  ,i  remedy   when  the  acidity  is  too 

high.    Too  high   an  aciditj    may  arise  fr three  c 

i  ] )  from  an  i  I  maceration  j  (2)  ft  om 

an  insuffleieot  a ml  of  acid  added,  which  has  engendered 

irj    fei Dtationi    with    production   of    lactic   and 

butyric  acid;   [8)  from   too  great  a  concentration  of  the 
wash. 

Kxperieuoc  has   shown  that  in  a  normal   fermentati 

when  there  ii  no  production  of  lactic  and  butyric 

the  mineral  acidity  represents  about   two-tl,ird-  of 

i.    This  mineral  acidity  is  recognised  on  titrating 

with  potash  by  the  bine  colour  whirl,  mineral  acids  give 

in  papei  coloured  with  <  ongo   Bed  i  R,  i    grm.  per  litre, 

..i  by  the  dark  oolour  which  the  i  matter  of  the 

■  itself  shows  as n  as  nil  mineral  arid  is  neutral- 

■  liditj    i-  t  mimi-  paper,     The 

liquids if  ng. 

If  ,t  1h-  found  th.it  the  mineral  aciditj   is  too  1" 
much  has   bean   added;    if  to.,   low,  t,,.,   little,  when  Ihe 

litj  will  In  excessive.     If  both  acid 
high,  the  wash  has  been  over-concentrated  and  it  should 
lx-  thrown  awaj    and  operations.  !,  with 

water. —  I.   .1.  el,    \V 

11        /       safe,   Contribution  !••   the    Biology  of .     .'      \ 
Her.     i  lompti  -  Bend,  1898  127,    17], 

height  of  ,',i>  em 
from  the  ground,  in   tl.  yards,   the  author 

■  lobei  19th,  ■  i Ids  only,  and 

■  >r   dematiam,     The   vintage   in  these 

12th  to  i  kttober  18th  ;  and 

i  12th, mould  fniic:i  w.-r.-  -till  in  the  majority,  but 

cmatium  and  a  rev,  ol  I  omyces  were 

ind       l  In    depc   tioi     ol    mil  on  the 

must  be  n  ,. 

■  I  loe  ■  .  i  ,.  to  the  Mm  ■  ol 
the  vintage,  Dtmatium  puuulat  ■■  qoantitieg 
on  :ill  parts  of  the  vine  in  tbo  fllamento     form,  hut  when 

it  npe  the  thallni  breaks  a|  ,u  red. 

form  a  ven   imall   minority  of 

,  hut  thci  H..  ;■      ■    i-  the  fruits 

rll"  "■  '    species  of  organisms  are  foond  on  crops 


of  other  fruits,  such  as  plums  ami  cherries,  as  are  afterwards 
found  on  the  grapes  of  the  same  neighbourhood  at  the  time 
of  vints 

Dematium  puttulans  is  present  in  the  flowers  of  the  vine 
ami  impart-  to  its  culture  media  the  vanilla  odour  of 
flowering  vine-.  In  old  culture-,  the  author  has  observed 
an  intense  black  colour,  accompanied  by  the  formation  of 
true  perithelia  through  entangling  of  the  filaments.  Glucose 
play  the  principal  part  in  causing  the  breaking 
iij  of  the  thallus  of  dematium,  and  although  '1  ■ 
organisms  are  not  true  ferments  of  sugar  they  only  form  the 
collar-shaped  bunches,  described  by  Jorgensen,  in  sweet 
.  ists. 

Saccharomyces  pass  unchanged  through  the  intestinal 
canals  of  insects  and  animals  and  the  author  has  isolated  the 
characteristic  ferments  of  the  grapes,  on  which  dormice  have 
til.  I'm, in  th.-ir  intestinal  contents. — J.  F.  Ii. 

ffop-Cones,  The  Distribution  of  the  Valuable  Constituents 

in.    T.  Remy.     Wbchensch.  furBrauerei,  IS9S.15,  [-14] 

593—594. 

The  mechanical  analysis   was  effected  by  picking  out  the 

different   parts  by  hand,  and   the  percentage   of   stalks   and 

foliage-leaves,    flower-axes,   seeds    and     petals,     including 

prngoiiu   and  lupiilin-glands,    was  determined  iii   samples 

of  tbree  representative   German   hop-.     The  valuable  hops 

constituted    i',7' l    per    cent,  of    ordinary    Altmark    hops, 

38"  1    percent   of  fine   Hallertauer   and  86-0  percent,  of 

Ncutomischel  hop-,   the   alcoholic-ethereal   extracts    being 

I4'80,  20-45,  and  18*24   per   cent  respectively.     Only  the 

mentioned  sample  contained   any  notable  quantity  of 

seeds,  of   which    18"2   per   cent   were   found.      Chemical 

determinations  were  then  made  of  all  the  important  con 

-mm, .ni-   iii   each   of   the  morphological    parts   separately 

in   the   lupulin-glands,   in   the    flower-leaves   (which 

irelj  freed  from  lupulin-glands),  in  the  axes 

and     talks,  and  in  the  -eeds,  when-  present 

The  matter  extracted  Im  ether, consisting  mainly  of  re-ins 
mixed  with  a  small  proportion  of  fat  and  waxes,  was  by 
far  the  highest  In  the  case  of  the  lupulin-glands,  constituting 
68*70  per  e,nt.  ,,f  their  dr\  weight  \  large  proportion 
(25  per  cent.)  was  extracted  from  the  - I-.  but  this  was  un- 
important, and  con-isted  entirely  of  oil  ;  the  pet  lis  yielded 
II — 19*6  per  cent  of  ethereal  extract,  part  of  which  must 

be  due  to  the  admixed   lupiilin    glands,    which  could  nit  he 

perfectly  separated  chanically. 

The  tannin  was  chiefly  oonoentraied  in  the  petals  of  the 

iilained   '-"  1 — 8*8    per   oent-    the    lupuliu 

contained    about    1     per  cent    of    tannin,    partly    due    to 

admixed    particles   ol  petals.     The  greatest    proportion  of 

nitrogt courred   in   the  axes  and   stalks  (i;-2— ■>•/   per 

cent.),  less  in  the  petal-  (  I  "5 — S'3  per   cent.),   and   least  in 

the    lupulin-glands,    (1-1 — r.">    per  oent)i  when   Beads 

were    present,    however,  they    contained    a    much    greater 

rtion  than  an}  other  pari  (5*5  per  ,  • ,  1 1 1 . . .  donboleea 

in  the  form  of  albumi d  n  rial. 

When  the  proportion  of  nitrogenous  somponnds,  soluble 

iii  boiling  water,  was  deteniiined  the  relations  changed, 
ll  was  found  that  SO  per  cent  of  the  total  nitrogen  in  the 
liipulm  was  soluble,   10    per   cent,   ol    that     in    the    axes  and 

-tail.-,  and  29  percent,   of  thai   in  tin-   petals,  whilst  onh 

5*6  pet  cent.  ,,f  the  nitrogen   in  the  seeds  was  soluble.     As 

■■■Is  the  mineral  constituents,  the  author  found  that  the 

phosphoric  acid  was  distributed  in  the  same  relations  as  the 

total  nitrogen,  and  the  -am,   was  true  of  the  potash,  exoest 

in  the  -,eds.  iii  which  it  was  low. 

These    investigations  are  of  interest,  since  machines  are 

obtainable   which     can    approximate  lj     separate  the 

different  morphological  part-  of  hop-,  and  it'  i-  possible  that 

bich    are  mm    of   little    value    for    fine 

ty,  when    freed   from    stalks,  axes,  and  seeds,  be 

quite  fit  for  mixing  with  the  finer,  -mailer  varieties. 

—J.  F.  B. 

Il'/ii. .,  Disappearance  of  Nitric  Acid  in  -  t<>  which  Water 
containing  nitrates  has  /„.  „  added.  W.  Seifert  <  k  sterr. 
Chcm.  Zeit  1,285— 287  j  Chem,  Centr.   1898,  2     131 

83X 

Wiiii  si  ii  has  been  known  for  a  longtime  that  on  'lie 
addition  of  water  containing  nitrate-  to  wine,  after  some  time. 
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nitric  acid  can  no  longer  be  detected,  views  are  conflicting 
as  to  the  cause  of  this  phenomenon.  The  author's  experi- 
ments on  the  subject  show  that  the  nitrates  present  are  not 
destroyed  or  altered  by  the  fermenting  action  of  pure  yeast 
in  the  grape  must  nor  by  the  action  of  pure  cultures  of  two 
kinds  of  Hfyeoderma  vini  (mould  fungus)  on  the  wine. 
The  main  cause  of  the  phenomenon  appears  to  be  the  acetic 
bacteria.  In  order  to  determine  the  conditions  under  which 
deuitrification  takes  place,  sterile  wine,  infected  with  acetic 
bacteria  was  allowed  to  stand  until  a  fine  covering  of 
bacteria  had  formed  on  the  surface ;  at  this  stage,  nitric 
acid  could  still  be  distinctly  detected.  The  liquid  was  then 
agitated,  so  that  the  bacteria  fell  to  the  bottom,  the  vessel 
closed  with  a  sterile  cork,  and  allowed  to  stand  at  room 
temperature.  After  three  weeks  the  liquid  was  quite  clear, 
the  amount  of  bacteria  and  free  acid  had  increased,  whilst 
nitric  acid  had  completely  disappeared.  It  appears  therefore 
that  complete  deuitrification  is  effected  by  acetic  bacteria 
immersed  in  the  liquid,  with  exclusion  of  air. — A.  S. 

Taste,  The  Influence  of  Temperature  on  the  Seifse  of. 
M.  Mendelsohn.  Zeits.  ges.  Kohlensaure-Ind.  1898, 
[18],  through  Wochensch.  f ur  Branerei,  1898.  15,  499— 
500. 

Thk  author  advocates  the  tasting  of  beers  between  the 
limits  of  temperature  of  10  and  20°  C  any  divergence, 
either  above  or  below  these  temperatures,  tending  to  a  pro- 
portionate diminution  of  the  faculty  of  appreciation  of 
flavour. — J.  F.  B. 

Wort  and  Beer,  Colour  Determination  of.  A.  Reichard. 
Zeits.  f.  d.  ges.  Brau.,  21,  [26],  335—339;  [27],  351— 
355  ;    [28],  368—372. 

The  author  proposes  to  estimate  the  colour  shade  and  depth 
of  worts  and  beers  by  the  aid,  of  four  standard  solutions  of 
iodine  in  potassium  iodide,  No.  I.,  containing  18  grms.  ; 
II.,  25  ;  III.,  40  ;  and  IV.,  71  grms.  of  potassium  iodide  per 
litre,  the  last-named  corresponding  to  the  palest  worts. 


In  carrying  out  the  method,  the  shade  and  depth  are 
determined  by  comparing  100  c.c.  of  the  test  liquid,  in  the 
usual  test  glasses,  with  an  equal  quantity  of  water  coloured 
by  the  addition  of  the  most  nearly  similar  standard  solution 
un  in  from  a  burette.  The  quantity  of  iodine  solution 
consumed,  per  100  c.c.  of  undiluted  wort,  &c,  is  the  measure 
of  the  depth,  and  the  number  of  the  solution  a  gauge  of  the 
shade,  of  the  colour. — C.  S. 

Samshu.  F.  Brown.  Pharm.  J.  1898,  69,  (H79),  460. 
The  term  samshu  is,  strictly  speaking,  limited  to  the  three 
spirits  distilled  from  rice  known  as  Leu  Pun  Chau,  Sheung 
Ching  Chau,  and  Sam  Ching  Chau.  The  term  is  often 
loosely  applied  to  all  spirits  of  Chinese  production,  in  which 
one  of  the  above  may  be  only  an  ingredient,  or  even  to  a 
spirit  obtained  from  molasses,  Fa  Chau.  Of  the  three 
varieties  of  samshu,  Leu  Pun  Chau  (half  materials  liquor) 
is  the  most  largely  consumed.  To  produce  it,  equal 
quantities  of  rice  and  water  are  boiled  together  for  half  an 
hour  to  soften  the  grains,  which  are  then  spread  on  an 
inclined  tray,  so  that  the  water  drains  off.  The  cooked 
rice  is  then  put  into  pots,  together  with  the  drained  liquor 
and  a  little  water,  and  a  ferment  "  Chau  Pang."  This  is 
composed  of  rice,  bean  flour,  red  earth,  and  leaves,  stated  to 
be  cassia  leaves.  It  occurs  in  dry  flat  cakes  about  7  ins. 
square  and  1  in.  thick.  It  was  found  by  the  author  to  contain 
44  per  cent,  of  ash,  After  the  addition  of  this  substance, 
fermentition  is  allowed  to  proceed  for  23  to  28  days,  when 
distillation  is  conducted  in  a  primitive  pot  still,  of  which 
an  illustration  is  given.  To  produce  200  catties  of  Leu  Pun 
Chau,  180  catties  of  rice  and  30  catties  of  Chau  Pung  are 
requisite.  Sheung  Ching  Chau  is  a  little  stronger  than  Leu 
Pun  Chau.  It  is  prepared  by  distilling  a  certain  quantity 
of  the  fermented  liquid  with  Leu  Pun  Chau,  drawing  over 
three  times  as  much  distillate,  as  of  Leu  Pun  Chau  added. 
Sam  Ching  Chau  is  the  strongest  samshu;  it  is  prepared  like 
Sheung  Ching  Chau,  but  three  times  as  much  Leu  Pun 
Chau  is  added,  and  only  an  equal  volume  distilled  over. 
The  composition  of  these  liquors  is  given  as  follows  : — 


Description. 


Leu  PauChau,  1 

2. . . 

Sheung  Ching  Chau,  1. 

2. 

Sam  Ching  Chau.  1  . . . 

8  . .  . 


Strength  of 
Sample. 


58-7  u.p. 
Sir:'  u.p. 
5S"5  u.p. 
42'  4  u.p. 
15'0  U.p. 
22'6u.p. 


Total  Solids 

Dried  at  100°  C. 

in  100  Fluid 

Paris. 


0-015 
0-006 
0-035 

o-oos 

0-012 
0-018 


In  100  Fluid  Parts  of  Proof  Strength. 


Free  Acid  as 
Acetic. 


0-279 
0-127 
0-217 
0-123 
0-078 
0-073 


Compound 

Ethers  as 

Acetic  Ether. 


0-230 
0'SOB 

0-281 
0-321 
0-242 
0-205 


Higher 
Alcohols. 


0-032 
0-034 
0-002 
0-035 
0-034 

o-oss 


All  the  samples  contain  a  faint  trace  of  furfuraldehyde. 

Leu  Pun  Chau  is  the  staple  beverage,  being  preferred  on 
account  of  its  lesser  alcoholic  strength.  Samshu  is  never 
diluted.  When  Sheung  Ching  Chau  or  Sam  Ching  Chau 
are  drunk,  very  small  sips  are  taken. 

Samshu  is  a  colourless  liquid  of  characteristic  odour. 
Leu  Pun  Chau  and  Sheung  Ching  Chau  are  usually  slightly 
opalescent,  but  the  turbidity  disappears  when  alcohol  is 
added. 

By  mixing  samshu  with  other  ingredierts,  a  number  of 
well-known  Chinese  beverages  are  prepared.  Thus  Ching 
Mui  Chau  is  composed  of  Leu  Pun  Chau,  soar  plums,  and 
sugar.  Man  Mui  Chau  from  Triticum  repens,  Leu  Pun 
Chau,  and  sugar.  Ka  Pi  Chau  from  the  bark  Ka  Pi,  Leu 
Pun  Chau,  and  sugar.  Ming  Mun  Chau  from  limes,  Leu 
Pun  Chau  and  sugar.  Muh  Kwa  Chau  from  papaws,  Leu 
Pnn  Chau,  and  sugar. 

In  addition  to  samshu,  several  distilleries  make  a  liquor, 
Fa  Chau,  from  molasses  and  the  same  wort.  Two  samples 
of  this  were  found  to  be  41-5  and  37 -9  u.p.  respectively. 
Fa  Chau  is  used  for  makiug  several  of  the  wines  in  which 
Leu  Pun  Chau  is  employed.  Shut  Li  Chau  is  made  from 
Fa  Chau  and  Tientsin  pears. 

No  Mei  Chau  is  a  liquid  of  varied  composition.  Fa  Chau 
is  used  for  it  together  with  No  Mei,  or  full-grown  rice ;  or 


it  is  simply  sweetened.  Leu  Pun  Chau  is  prepared  from 
full-grown  rice.  Shan  Kut  Chau  is  prepared  from  Shan 
Kut,  a  small  hard,  bitter  orange,  and  Fa  Chau.  All  the 
distillers  make  sauce  by  converting  these  alcoholic  liquors 
into  vinegar  and  adding  condiments,  and  one  distiller  makes 
vinegar  for  the  preparation  of  white  lead,  as  well  as  for 
sauce  making.— J.  O.  B. 

Yeast,   The  Nutrition  of.     A.   L.    Stern.        Proc.   Chem. 
Soc.  1898,  [198],  182. 

This  investigation  was  undertaken  to  determine  the  amount 
of  inorganic  and  nitrogenous  nutriment  required  to  produce 
the  largest  crop  of  yeast,  the  greatest  assimilation  of  nitrogen, 
and  the  most  complete  fermentation  in  a  fixed  time.  During 
the  course  of  the  investigation,  other  points  had  to  be 
considered,  of  which  the  most  important  was  the  part 
played  by  sulphur  compounds  on  yeast  nutrition.  The 
earlier  work  of  Hayduck,  who  employed  a  different  variety 
of  yeast  and  a  different  variety  of  sugar,  is  referred  to 
{Zeits. fin-  Spiritusind.  1881,  173). 

The  yeast  employed  was  a  pure  form  obtained  from  a 
Burton  pitching  yeast,  the  sugar  was  d-glucose,  the  nitro- 
genous nutriment  asparagine,  and  the  inorganic  nutriment 
of  two  kinds ;  the  first  prepared  from  a  yeast  ash  and  free 
from  sulphur,  the  second  a  mixture  of  potassium  phosphate 
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magnesium    sulphate,  and  calcium  sulphate.     Each  cxperi- 

ii  fermenting  500  e.e.  of  :i   10  per  cent. 

solution   of  the  sugar,  to   which    varying   amounts   of   the 

u  and  Inorganic  nutriment  had  been  added. 

am  is  an   essential  constitui  i 

nutriment,  and  that,    in    the  absence   of  other  more 

ible  forma  of  lolphor  nutriment,  sulphates  can  supply 

the  venat  with  this  element, a  portion  of  the  sulphate  being 

-  ,t,i_v  redo  noretted   hydrogen.      Attei 

ttnrt  i,, ,  i    t  mbstanoe  of  known  constitution  which 

yeast    without   the  evolution   of 
sulphuretted  hydrogen,  bat  without  sue© 
It  dm  I  thai  iron  bal  oonstitui 

nutriment,   hut  oold    he    obtained   in 

■upport  of  tln»  statement. 
Hi.  author  has  examined  the  effect  of  variation  in  the 
nl     of    (1)    nitrogen    nutriment    and   (-i    inorganic 

uotri in  respeetivel-i  on  the  amount  of  nitrogen  assimilated, 

the  percentage  of  nitrogen  nutriment  assimilated,  the  per- 
centage of  ragai  remaining  unfermented,  and  the  weight  of 
the  yeast  orop,  and   draw-  the  foil. .wing  conclusion:   any 

!    outrimenl   bey 1     ■    definite  limit   will    not 

iae  th.  nine, in,t  of  nitrogen  assimilated  by 
the  yeast,  the  perot  ntage  of  nitrogen  in  the  yeast,  the 
nr  the  amonnl  of  sugar  fermented, 
limit,  called  the  normal  supply,  is  the  largest  quantity 
that  the  yeast  can  assimilate  under  the  conditions  employed 
iu  the  experiments,  aii. 1  i-  approximately  0*085  grin,  of 
inorganic  nutriment  per  100  CC,  and  the  same  weight  of 
nitrogen  sopplii  d  ~ine. 

Wine,  Determination  "/'  Total  Acidity  in.     K.  Sellier  and 
A.  Vivien.    Chem.  Centr   1898,  2,  [161,873. 

Set  -eider  XX I II..  •..■;•.    1 1 03. 

/'re/,/./,  0)    Seer    \\'<>rt\   and  other  Albuminous   Liquids, 
Quantitative    Estimation    of    the     Various    Type*    of. 
II   Bcbjeming.     Zeits.  f.  anal.  Chem    1898,31,  [7],  413. 
mtifi  1  xxii  1  .  page  1 191. 

If  alt,  The  Analysis  of.    O.Beinke.    Wochenschr.  fur 
16,  555. 

s,,    „,,,/,,    XX  1  1 1. ,  im,/r  1 193, 

h,  Commercial  Valuation  of . 
i    Renrj      Wochenschr.  fur  Bran.  1898,15,     11,  42,  and 

v         ndt      \  \  I  1 1.,  page  I  1  92. 

Mult.  The  Analysis  of,  ami  Propoeale Jbr  Uniformity  in. 

I..  Aul.ry.      \\  ...  h.  i,-,l,r  fur  Itrau    1898,16, 

Set  undi  1  Will.,  pagi  I  1 

charin  "  in  />■••    Detection  of .     Wochenschr.  for 
Bran   1898,  15, 

s, .  nndt  1  Will.,  pagi  : 

l'\  11  NTS 

M         0  1   I  ■  Jbr   Obtaining   tin    Liquid 

Cell  i  '.  •"  an   Unaltered  stnt<-.    v..  Bnohncr, 

-    Jan   IS,  1 

■  r  obtaining  the  liquid 
cell  oontenU  1 ...  that   the  ir 

coneentration  and  1  ire  practicalrj  thi 

ing  e.  il,  by  trii  tl  -m-   with  some  in 

soluble,  indifferent  rabsl  -  -and.  powdered  glass, 

■  ignhr,  ami  by  axtnictiog   the   liquor  by   rarr  high 

kiln,  of   v 

i  llieient  moisture  t>_\  pressure,  i-  mixed 

grins.  .■! 

■  '■■   .   until    t'i.    whole    ma--  1- 

loo  ttm-.  .>f  trati 
the  mixture  1-  »t  .;  loth  and   tl. 


out  under  a  pressure  of  Phi — :>00  atmospheres.  The  c;»ke 
is  again  triturated  with  the  addition  of  .10  grms.  of  water, 
and  again  squeezed  under  the  same  pressure.  In  this 
manner  about  500  c.c.  of  pressed  extract  are  obtained, 
which,  after  shaking  with  kieselguhr  and  filtering  through 
a  kieselguhr  candle,  has  a  faintly  opalescent,  clear  yellow 
colour. 

The  process  may  also  be  applied  to  the  preparation  of 
toxic  extract-  from  various  bacilli,  such  as  the  tubercle 
bacillus  and  Ji.  pyocyaneus. — J.  P.  15. 

.   Impts.   in   unit  relating   to   Prescrcing.      J.  1'.  II. 

Gronwald,  llerliu,  Germany.     K)  _  ■  582,  Not.  18, 

1897. 
Tiik  patentee  claims  to  have  established,  by  experiments, 
that  the  deterioration  in  flavour,  which  is  frequently 
observed  when  beer  i-  pasteurised,  is  due  to  some  change — 
probably  an  oxidative  one— in  certain  of  its  volatile  con- 
stituents; and  that  such  deterioration  may  be  avoided, 
provided  these  volatile  sub-tan..-  be  removed  prior  to 
sterilisation.  For  this  purpose  the  bear  may  be  warmed 
or  scrubbed  with  an  indifferent  gas  (C<  1  I.  Th. 
latter  plan  i-  preferred;  and  a  combined  purifier  and 
steriliser  is  figured  and  described,  for  carrying  it  out  in  prac- 
tice. The  apparatus  consists  of  a  closed  cylindrical  vessel, 
mounted  horizontally,  provided  with  a  jacket  for  heating 
and  cooling  purposes,  and  fitted  with  a  rotating  stirrer.  In 
this  the  heer  i-  warmed  to  20  80  I  .  and  thoroughly 
agitated  in  an  atmosphere  of  carbonic  acid  under  slight 
pi  --me.  the  gas  being  Mown  oir  at  intervals,  and  rep] 
by  fresh,    until  the   beer   is   sufficiently   purified.      The  final 

pasteurisation  of  the  beer  is  effected  in  the  nsual  1 

—  II. 'l    P. 

/     ..   in  Breweries,  Distilleries,  and  other  likr  Prem 
An  Improved  Method  and  Apparatus  for  the  Prevention 
and    Extinction    "/'.     II.  M.   rCettelweU,  London.     Kng. 
Pat  89,157,  Dec.  :>. 

liu-  invention  relates  to  a  process  and  apparatus  for 
utilising  thi  acid  produced  during  fermentation  in 

breweries  and  distilleries  as  a  preventive  and, 

■ially,  malt-dust  explosions.  To  this  end  the  carbonic 
acid  i-  collected,  in  the  case  ol  "rounds"  and  "aqua 
by  a  fan-shaped  hopper,  placed  just  below  the  sill  of  t in* 
manhole,  and  into  which  the  gas  overflows;  or,  when  ■ 
parachute  i-  employed,  by  a  pipe  passing  through  its  centre. 
The  gas  is  then  all..«e.l  to  flow,  by  its  own  gravity,  through 

pip,  -  to  the  room-  or  spaces  to  he  protected  ;  or,  if  required 
on  a  higher  level,  i-  forced  up  bj  a  fall  or  pump.  — II.  T.  P. 

//. ,  r.  Ale,  and  Porter,  .1  Process  for  Recoverimg  from 
I'd/  Bottoms,  Vnt  Sweepings,  or  rat  Deposits  generally . 
A.  I  .  Watson,  Dublin,     Bug.  Pat    1943, March  1,  1898. 

\.  couiiinc;  to  this  process,  the  bottoms  from  tuns.  tec  are 
heated    to     in.'.  —219      K.     in    a    closed    vessel     for    about 

10  minutes,  then  rapidly  cooled.  By  thi-  mean-,  it  is 
claimed,  the  suspended  matter — originally  bulky  and  light — 
is  caused  to  coagulate  and  settle  down  m  a  oompaot  mass, 
from  wlneii  the  supernatant  beer  max  be  drawn  off. 

— H.  T.  I'. 

1  \densation  of  Vapours  for  Distilling  and  lihe  Purposes, 
Impts.  m  Apparatus  }m  the.  C.  II.  Cribb,  Loudon, 
1  ag.  Pat  1  196,  .Ian.  19,  1898. 
I  111  unproved  conden-cr  is  of  the  vertical  type,  and  consi-ts 
..t  a  wide  inner  tube  sealed  at  its  Iowa  end,  and  surrounded 
by  a  close-fitting  jacket,  to  which  it  is  joined  at  the  top, 
either  b]  tu-ion,  or  preferably  by  a  rubber  or  screw  joint. 
The  Jacket  i-  drawn  ..ut  !>.  low  to  a  tube,  from  which  the 
condensed     liquid     .-rap.-.       The     narrow    annular    spa  e 

between  the  two  tubes  i-  utilised  a-  condensing  chamber, 

the  vapour  being  passed  into  it  by  a  suitably  fixed  siile- 
I'lie  cooling  water  enter-  the  hollow  cavity  of  the 
inner  tube,  flows  over  the  top  of  the  condenser,  aud  runs 
down  it-  exterior  surface,  being  finally  caught  in  a  shallow- 
cup  surrounding  the  outlet  of  the  condenser,  ami  fitted  with 
.-tc  pipe       I"  ensure    even   distribution   of   the   cooling 
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water  over  the  outside  of  the  condenser,  the  latter  may  be 
wrapped  round  with  string  or  muslin,  and  provided  with  a 
perforated,  cover.  Moreover,  the  condensing  chamber  may 
be  converted  into  a  spiral  channel,  and  the  efficiency  of  the 
apparatus  much  increased,  by  filling  up  the  annular  space 
between  the  two  tubes  with  a  few  turns  of  wire,  thick 
enough  to  bridge  over  the  gap. 

The  condenser  is  claimed  to  be  very  efficient  and  com- 
pact, readily  adaptable  for  distillation  under  reduced 
pressure,  and  easily  got  at  for  cleaning  purposes. — H.  T.  P. 

XVIII.— POODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.-)— FOODS. 

Margarine,  Denaturing.      —  Maiusbrecq.      Bull.   Assoc. 
Beige  des  Chim.  12,  [5  and  6],  185—187. 

The  author  finds  that,  contrary  to  existing  opinion,  the 
potato  starch  employed  for  denaturing  margarine  cannot 
be  entirely  removed  therefrom  by  subsequent  washing  in 
a  butter-worker,  provided  the  starch  has  been  used  in  a 
dry  state,  mixed  with  oil,  and  added  to  the  fat  directly 
after  churning ;  but  can  still  be  detected  by  examinaticn 
under  the  polariscope  or  by  the  iodine  reaction,  the  fat, 
for  this  latter  purpose,  being  either  previously  dissolved  out 
by  ether,  or  treated  with  an  ethereal  solution  of  iodine. 
He  therefore  concludes  that  this  starch  affotds  a  suitable 
means  for  attaining  the  object  in  view. — C.  S. 

Mangels,  Changes  in,  during  Storage.     T.  B.  Wood. 
J.  Roy.  Ag.  Soc.  Eng.  1898,  9,  [3],  555—557. 

This  nitrogen  present  in  mangel  juice  in  different  forms — 
ammonia,  nitrates,  amides,  proteids,  and  peptones — was 
determined  at  intervals,  commencing  Nov.  1,  1897,  and 
ending  May  1,  1898.  It  was  found  that  during  storage, 
the  nitrates,  which  are  not  only  useless  as  food,  but 
injurious,  diminish  in  quantity,  whilst  there  is  an  increase 
in  the  proteids,  and  a  still  greater  increase  in  amides.  The 
results  thus  lend  support  to  the  generally  accepted  opinion 
that  mangels  improve  as  food  for  stock  when  kept  until 
after  Christmas. — N.  II.  J.  M. 

Dried  Fruit,  German,  Amount  of  Zinc  in,     P.  Kulisch. 
Zeits.  angew.  Chem.  1898  [44],  1015—1016. 

According  to  the  author,  the  zinc  so  frequently  met  with 
in  American  dried  fruit  is  due  not  to  the  addition  of  zinc 
salts,  but  to  the  action  of  the  acid  juice  of  the  fruit  on  the 
wire  network  of  the  trays  in  the  drying  apparatus.  On 
continued  use  the  trays  become  coated  with  a  hard  crust  of 
dried  juice  which  prevents  the  fruit  from  coming  into  contact 
with  the  metal,  and  in  such  dried  fruit  the  amount  of  zinc  is 
naturally  less.  Since  all  the  more  modern  fruit-drying 
apparatus  in  Germany  is  constructed  on  the  American  plan 
with  zinc  wire  trays,  the  author  has  examined  different 
kinds  of  German  dried  fruit,  in  order  to  del  ermine  to 
what  extent  they  were  contaminated  with  the  metal.  The 
quantities  of  zinc  found  in  100  grms.of  fruit  (with  the  usual 
commercial  amount  of  water)  were  : — Apple  rings,  a  0-031, 
6  0-021  grm.  ;  apple  chips,  a  0-023,  b  0-027  grm.  ;  pear 
slices,  a  0-02O,  b  0-026  grm.  All  the  samples  thus  con- 
tained a  percentage  of  zinc  not  much  less  than  the  mean 
found  in  American  apple  rings. — C.  A.  M. 

Glycogen,  The  Supposed  Transformation  of  Fat  into,  in  the 
Animal  Body.  Berthelot.  Comptes  Rend.  127,  [15], 
491—496. 

M.  Bouchard  has  shown  that  animals  may,  under  certain 
conditions,  increase  in  weight  temporarily  without  taking 
food ;  a  fact  which  he  has  attributed,  no  doubt  rightly,  to  an 
absorption  of  oxygen  not  compensated  by  the  excretion  of 
gaseous  matters  during  the  period  in  question.  It  has  been 
asserted  that  this  absorption  of  oxygen  occurs  during  the 
conversion  of  the  fats  of  the  body  into  glycogen.  The 
author  points  out  that  there  is  no  direct  evidence  that  this 
change  goes  on;  that  to  account  by  it  for  the  observed 
amount  of  increase  in  weight  would  require  the  formation 


of  a  wholly  abnormal  amount  of  glycogen;  and  that  the 
production  of  sugars  by  the  oxidation  of  fats  is  improbable, 
inasmuch  as  in  most  of  the  reactions  known  to  chemists,  fats 
are  produced  at  the  expense  of  sugars.  He  suggests  that 
the  fixation  of  oxygen  more  probably  arises  as  a  stage  in  the 
breaking  up  of  albuminoids,  with  the  formation  of  Maly's 
oxyproteine  or  Schutzenberger's  glueoproteine,  or  from  the 
oxidation  of  fats  or  fatty  acids,  in  such  ways  as,  for  example, 
the  change  of  fatty  acids  into  acids  of  the  oleic  or  oxalic 
series.  He  also  notes  that  the  increase  of  weight  in  the 
human  subject  during  one  hour,  observed  by  M.  Bouchard, 
is  equal  to  the  total  amount  of  oxygen  absorbed  in  that 
period  under  normal  conditions ;  so  that  in  the  ease  under 
observation  there  must  have  been  tip  abnormally  high 
absorption  of  oxygen  and  an  abnormally  low  excretion  of 
carbon  dioxide. — J.  T.  D. 

Butter  and  other  Fats,  Relation  between  Specific  Gravity 
and  Insoluble  Fatty  Acids  of.  N.  Leonard.  Analyst, 
1898,  23,  [272],  282. 

See  utider  XII.,  page  1156. 

PATENTS. 

Preserving  Meat,  Process  and  Apparatus  for.     L.  Waeker, 

Munich,  Germany.  Eng.  Pat.  22,686,  Oct.  4,  1897. 
The  meat  to  be  preserved  is  placed  in  a  vessel  provided 
wich  a  movable  perforated  partition  and  a  lid,  the  edges  of 
which  reach  down  to  below  the  centre  of  the  vessel.  The 
partition  rests  on  a  rim  caused  by  the  narrowing  of  the 
lower  portion  of  the  vessel.  A  saturated  solution  of  salt  in 
vinegar  is  placed  in  the  lower  part,  and  the  meat  is  allowed 
to  soak  in  this  solution  for  some  time.  The  partition  and 
lid  are  then  put  into  position  and  the  vinegar  is  boiled.  On 
reversing  the  vessel  the  meat  remains  on  the  partition  and 
the  liquid  passes  through  into  the  upper  (but  now  the 
lower)  compartment.  On  cooling,  a  partial  vacuum  is 
created,  the  liquid  making  a  hermetical  joint  between  the 
lid  and  the  sides  of  the  vessel. — W.  P.  S. 

.1////;  for  Food,  Impts.  in  the  Preparation  of.  D.  H. 
Arslauian  and  B.  H.  Arslaniau,  London.  Eng.  Pat. 
24,279,  Oct.  20,  1897. 

Milk  which  has  been  boiled  twice  is  coagulated  by  the 
addition  of  rennet  or  lemon-juice.  It  is  then  strained  through 
flannel  and  allowed  to  stand  at  a  warm  temperature  in  a 
closed  vessel  for  two  hours,  when  the  coagulated  portion 
acquires  a  creamy  consistency  and  settles  to  the  bottom. 
After  drawing  off  the  supernatant  liquid,  this  coagulum  may- 
be used  for  the  treatment  of  more  milk  in  the  place  of 
rennet. 

For  the  production  of  a  thick  cream,  the  milk  is  well 
boiled,  let  cool  for  six  hours,  and  then  placed  in  a  vessel 
which  is  heated  at  the  sides  only.  After  being  heated  for 
one  hour  it  is  allowed  to  cool  for  24  hours,  when  a  thick 
cream  may  be  removed. — W.  P.  S. 

Tea  Essences,  Impts.  in  and  relating  to.  R.  R.  Bell, 
Glasgow,  and  A.  C.  Butler,  Glasgow.  Eng.  Pat.  26,292, 
Nov.  11,  1897. 

According  to  this  invention,  tea  is  infused  in  a  boiling 
solution  of  sodium  bicarbonate,  glycerin,  salicylic  acid,  and 
sugar  in  water.  The  extract  is  then  strained  off  and  filled 
into  bottles W.  P.  S. 

Cooling  Liquids  [Milk,  Cream,  $■<;.],  Impts.  in  Apparatus 
for.  J.  T.  Bentley,  Ohio,  U.S.A.  Eng.  Pat.  26,525, 
Nov.  13,  1897. 

The  apparatus  consists  of  a  receptacle  containing  a  coiled 
pipe,  which  is  connected  at  its  lower  end  to  suitable  outlet 
pipes,  and  at  its  upper  end  to  a  pump  and  suction  tube 
through  which  the  liquid  to  be  cooled  is  supplied.  The 
inner  face  of  the  coil  is  lined  with  a  perforated  screen, 
within  which  the  ice  or  cooling  mixture  is  placed  and  stirred 
by  a  suitable  agitator.  Means  are  also  provided  for  ad- 
mitting steam  and  water  for  cleansing  and  sterilising  the 
pipes. — R.  A. 
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Preterm;  .'/.  ■•!  ami  other  Alimentary  Substantei 

or  j  ftn      W.   Lauwer,  Berne,  Switser- 

.-   Pal  27,617,  Not.  14, 

Tin    meal  ii  plunged  into  a  boiling  5  ■  cr  cent  solution  of 

-odium  chloride,  and  if  then  immersed  in  a  solution  con- 

i'in    (20   parts),    starch    (S    parts),  sodium 

,1,1., rid-  and   irater  (70  parts).     It   is  removed 

frirtn  this  liquid,  allowi  <t  to  drain  and  dried  ;  alt.  rwards  the 

I.  and    whilsl    wel    i-    placed    in  a 

ehambei   where  it  is  subjected   to  the  vapours  of  formic 

object  being  to  form  an  impervious  coating  or 

ret   the    meat.      When    so   treated,  the    meal    ma}  he 

stored  in  stout  cotton  bags,  the  necks  of  which  itain  a 

small  bag  full  of  cotton  ith  formic  aldehyde,  the 

outer  sack  being  tied  round  the  smaller  anti- 

!.:il'        W.   P.  S. 

■i  the  Rate  Stair,  Impts.  in  Apparatus 
II.   II.    Lake,   London.     From   A    Moyet,  Lyons. 
I  i  Eng   Pal   28,879,  Dec.  1,  1897. 

Tin-  m.  nt  i-  cnl  into  strips  and  steeped  for  two  hours  in  a 

liquid  consisting  of  white  willow  hark  (10  grms.),  poplar 

Bowen    of    arnica    (in    grms.),   •■ 

|,    tannin    (]    grin),    alcohol  grms.), 

mustard   oil   (J  drops),   beech   creosote   (I    drop),  oil  of 

cinnamon  ( 10  drops),  oil  of  citron  (G  drops),  oil  of  cloves 

(C  drops),  and  spring  or  river  water  (1  litre).    The  stripe 

of  meat  are  then  chopped  into  small  pieces  and  'Irir.l  for 

three  Phi    nn-at    is  now   pasteurised   in  a  special 

leated  apparatus  and  finally  grated  quite  fine,  sifted, 

■    -.Is.      1  gnu    of  vanillin   to  1  kilo. 

.'.  maj  be  added  to  improve  the  flavour.— W.  P.  S. 

Bread  and  Biscuit  Baking,  and  in  tht  Manufacture  of  an 

Improved  Flour  and  Meal  for  Vie  th<  rein,  or  for  Poetry, 

InfauU  «•»'  Invalids'  /•'<«■</  Purposes  ;  Impts.  in.    .1.  T. 

■I.  ii.      Eng.  Pat  17,796,  Aug.  I  7,  1898. 

Tin.  improvements  claimed  are  for  processes  for  making 
hitey-brown  meal,"  "digestive  brown  meal," 
"  malt  milk  flour,"  "  malt  milk  meal,  "mall  white  flour," 
and  "mall  meal,"  by  malting  rice,  white  maize,  and  yellow 
in  ii/.-.  The  latter  ar.  ground  and  dressed,  and  mixed  with 
a  boiled  extract  of  malt,  i  malt,  lime  water,  vegetable 

fat,  and  salt.     In  some  eases  phosphoric  acid  and  potassium 
mate  nia\    be  added  to  thi-*  extract     The   product 
obtained  is  blended  with  flour  or  whole  wheat  meal. 

— \v.  p.  s. 

on.  "i  Artificial  Butlert  Process  for  the  Production 
M.  Poppe,  Bielefeld,  Germany.  Eng.  Pat.  18,500, 
16,  1898. 

Tin    paten)  i  cultivation   liquid   obtained   from 

pure  cultures  ol  bacilli  (baeUlns  aromatiens,  or  other  suit- 
able  bacilli).  This  liquid  is  used  in  place  of  tin.  liquids 
(buttermilk,  &c)  usually  employed  in  the  mat 

rine,  and  gives  to  the  sroole  the  peculiar  "batter" 
aroma  and  taste.      W.  P,  S. 

■SANITATION i   WATBB  PtTEIFICATION. 

/  ..  /.i.  i  hi    S 
Annul.  :i  for  Oew.  mid  Bauw.  March,  isns. 

iwn  I-  divided   into  .17  distri  tmenl  by  tht 

l.iern  i.  Ii    di-tnct    being    provided  with  | 

>oii ,  t  the  in  of  two  main 

mill  COS  ill    mains    draining    the    lion 

either  side  ol   thi    streets.     Tke  sewage  is  broughl   to  the 

■■ii   l.i    opening   valves,  the   reservoirs    being 

l   with   raeuum  nd  i-  then  lifted  pneu- 

lUy   to   high-level    water   tanks,  and  run  into 

• 

liquid  ■  ith  lim...  the  effluent   from   which,  after 

•.•tiling.  i»  distilled   lor  ammonia,  to  be   fixed  bi  sulphuric 

a.  id      Ii..    volume  treated  ww     j  ous,  one- 

ilida,  urn  .  Igfath  ■  '     me  -bulge,  and 

•  it        I  he  annual  OOSf  ol    treatment  p.  r 

'.  .  .  l.i  iil>  c.f  eonstruction,  are  fullv 

given,     a.  vY. 


Filters,  Impt.  in.     W.  Dalton,  Blackpool,  Lancashire. 
Pat.  ■-•l'.TTS,  Oct.  5,  1897. 

The  object  of  the  invention  is  to  secure  perfect  filtration, 
and  the  destruction  of  microbes  and  animalcule.  The 
filter,  which  may  be  made  of  metal,  consists  of  one  or  more 
shells  containing  carbon,  or  other  filtering  material,  through 
which  the  liquid  is  for.;ed  after  it  has  passed  through  a 
gauze  passage.  Provision  is  made  for  the  introduction  of 
various  substances,  such  as  limestone  (antidote  to  lead 
poisoning),  iron,  or  potassium  permanganate,  and  for  the 
automatic  removal  of  deposits. — N".  11.  J.  M. 

PATENTS. 

Sewage  or  other  Liquids,  A  New  or  Improved  System  of 
Purifying  by  Aerated  Filtration,  and  Apparatus  therefor, 

H.  B.  Duncan,  Newcastle-upon-Tyne.    Eng.  Pat.  24,180, 

Oct.  19,  1897. 

As  aerating  filter,  which  may  be  Used  continuously.  It 
consists  of  vertical  columns,  on  a  concrete  foundation, 
connected  by  horizontal  bars,  which  support  four  filtering 
boxes,  one  over  the  other.  The  filtering  material  is  crushed 
clinker,  coke  breeze,  burnt  ballast,  sand  or  gravel,  &c. 
Sewage,  which  has  preferably  first  passed  through  a  covered 
tank,  is  conveyed  In  means  of  a  perforated  channel  pipe 
(o  the  upper  filtering  box,  from  which  it  passes  suooesaively, 
in  fine  streams,  to  the  lower  boxes,  and  finally  to  the  concrete 
floor. 

Tke  arrangement  ensures  abundant  aeration  to  maintain 
the  vitality  of  the  nitrifying  organisms  in  each  layer. 

— N.  If.  .1.  M. 

Noxious  and  other   Vapours,  New   and    Improved  Pi  i 
for  the  Effective  Removal  <>f,  and  in  Appliances  for  Uee 
in  connection  therewith.    J.  Budman  and  II.  .1.  tl.  Uud- 

man,  Bristol.      Kng.  Pat.  28,918,  Oct  18,  1897. 

I  in  vessel  is  provided  with  a  cover  connected  with  a  wide 
tube,  which,  after  ascending  to  a  suitable  height,  bends 
downwards.  At  some  distance  from  the  bend,  steam  is 
injected.    The  resulting  partial  vacuum  causes  the  fumes 

produced  in  the  vessel  to  be  drawn  through  the  tube  and  to 
pass  eventually  to  the  underground  drain-pipe,  with  which 
it  is  connected.  If  desired,  a  Btreani  ol  cold  irater  may  be 
inserted  in  tke  tube  to  condense  the  steam. 

Instead  of  being  passed  into  the  drains,  the  fumes,  mixed 
wiih  steam,  ma)  be  made  to  piss  through  a  coil,  placed  in  a 
cistern  of  cold  water,  into  a  covered  tank  ;  any  vapour  still 
remaining  is  conveyed  by  an  outlet  pipe  into  a  obimney- 
shaft. -X.  II.  J.  M. 

High  Temperature  Furnace  or  Destructor,  for  the  Purpose 
of  Burning  House  and  Town  Refuse,  and  other  Com- 
bustible Substances.     \V.  Saint,   Manchester.     Eng.  Pat. 
Nov.  18,  1897. 

& .  under  I.,  page  1 IS9. 

Moating,  Softening,  and  Purifying  Water  t  Itnpte^in  and 
Apparatus  tkerefoi .  II.  M.  i'hail,  Wakefield.  Kng.  Pat. 
87,026,  Not.  18,  1897. 

Isriii'MMi  \is  are  devised  in  feed-water  boilers  of  the 
kind  described  in  Eng.  Pats  10,458,  1895  and  6891, 1898, 
A  vertical  cylindrical  casing  is  arranged,  into  the  top  of 
which,  wat  i  is  sprayed,  and  down  which  it  flows,  passing 
over  a  number  of  superposed  dishes  .  trays,  provided 
with  central  openings  and  covers,  arranged  within  the  upper 

Prom  the  bottom  nay  the 
li..t  i  l.i   pipe,   which  carries  the 

water  nearly  to  the  base  ol  the  cylinder.     The  watci 

-  up  the  cylinder  to  the  hoi  water  outlet,  which  is 
nitnateo  some  htile  way  below*  the  lowest  tray.  The  pre- 
cipitated mud  and  salts  colled  in  a  drain  pipe,  from  which 
tiny  are  blown  out  The  lower,  or  water,  pan  of  the 
cylinder  iskeatedhya  uumberof  upwardly-curved  -■ 
pipes,  commnnical  Q£  with  s  steam-box  on  each  side,  one  in 
connection  with  the  steam-generator,  the  other  with  a  pipe 
leading  the  st.iim  to  the  top  of  the  cylinder.      K.  8. 


Dec.  SI,  1888.] 
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(  C.)— DISINFECTANTS. 


R. 


Creasote,  Notes  on   Some   Commercial   Specimens  of 
Thai.     Chetn.  Zeit.  1898,  22,  [30],  961—962. 

The  Russian  military  pharmacopoeia  (1896)  requires  that 
all  creasote  supplied  to  the  military  hospitals  shall  distil 
over  completely  between  205°  and  220°  C.  The  results  of 
the  examination  of  four  samples  submitted  by  the  manufac- 
turers to  the  Russian  military  authorities  and  analysed  by 
the  author  showed  that  none  of  them  completely  complied 
with  this  test.  The  specific  gravity  at  15°  C.  of  the  four 
samples,  were  Lambiotte  Freres  (Brussels),  1  ■  106  ;  Merck, 
1-077;  de  Haen,  1*081;  and  Kohler  and  Co.  (Moscow), 
1  '077.     Fractional  distillation  gave  the  following  results  : — 


Creasote  from 


Lambiotte  Freres 

Merck 

de  Haeli 

Kohler  and  Co. 


Com- 
menced to 
Boil. 


°C. 
198 
198 
198 
198 


Distilled  over 


To  205°  C. 


From  205° 
to  22(1°  0. 


Per  Cent,  by  Weight. 


31-07 
10-U 
23-84 
48-70 


66-58 
81-50 
51-36 
46-29 


Boiling 

aliuvr 

220°  C.  (by 
difference). 


2-34 
8-36 
24-80 
5-01 


Ou  testing  the  fractions  distilling  below  2u5°  with  an 
alcoholic  solution  of  potash  (1  :5  of  90  per  cent,  alcohol), 
the  difference  in  the  rapidity  with  which  these  solidified 
showed  that  they  contained  different  amounts  of  guaiacol, 
the  distillate  from  Lambiotte's  creasote  being  considerably 
the  richest  in  this  respect.  On  mixing  it  with  an  equal 
volume  of  33  per  cent,  aqueous  soda,  it  immediately  yielded 
a  white  crystalline  mass,  which  did  not  happen  in  the  case 
of  the  distillates  of  the  other  three  samples.  After  a  consi- 
derable time  the  distillate  of  de  Haen's  creasote  became 
partially  solid,  but  the  other  two  creasotes  remained  liquid. 
Moreover,  on  mixing  1  c.c.  of  the  original  creasote  with 
2-5  c.c.  of  a  33  per  cent,  aqueous  solution  of  soda,  Lam- 
biotte's sample  immediately  solidified  to  a  white  crystalline 
mass,  whilst  the  others  only  became  solid  after  some  time, 
and  the  mass  had  a  yellow  colour.  None  of  the  creasotes 
became  solid  when  treated  with  soda  solution  ranging  in 
strength  from  15  to  32  per  cent.  In  the  light  of  these 
results  the  author  considers  that  the  requirements  of  the 
German  Imperial  Pharmacopoeia  (viz.,  that  creasote  shall 
distil  for  the  most  part  between  205 3  and  220  C.)  are  in- 
sufficient. Basing  his  conclusions  on  the  properties  of  the 
sampie  submitted  by  Lambiotte  freres,  which  was  regarded 
as  the  best,  he  advocates  the  following  tests  for  creasote  : — 
1.  On  shaking  1  c.c.  of  the  creasote  with  25  c.c.  of  33  per 
cent,  aqueous  soda,  the  mixture  should  immediately  solidify 
to  a  white  crystalline  mass,  which  should  dissolve  without 
turbidity  in  50  c.c.  of  water.  2.  It  should  boil  at  198°  C, 
contain  only  traces  of  substances  boiling  below  200°  C.,  and 
should  distil  almost  completely  between  200°  and  220  , 
leaving  at  most  3  per  cent,  of  substances  boiling  above 
220°  C.  The  mixture  of  the  constituents  distilling  below 
205°  should  immediately  solidify  to  a  white  crystalline  mass 
when  mixed  with  an  equal  volume  of  33  per  cent,  aqueous 
soda.— C.  A.  M. 

Formaldehyde   and     the     Work     of    Public     Disinfection. 

F.  Abba  and  A.  Rondelli.     Zeits.  fur  Hygiene,  27,  1898, 

49. 
The  authors  have  experimented  with  the  spores  of  anthrax, 
diphtheria,  typhoid,  &c,  in  closed  apartments,  both  small 
(^  cub.  metre)  aud  large,  and  also  with  an  invalid  carriage. 
Their  conclusions  are  as  follows . — That  the  disinfecting 
power  of  formaldehyde  is  increased  by  a  rise  in  tempera- 
ture and  in  the  presence  of  dry  air;  that  the  gaseous 
aldehyde  has  very  little  penetrating  power ;  and  that  it  does 
not  injure  clothes,  paper,  photographs,  &c,  nor  affect 
colours,  except  certain  tar  derivatives  which  change  tints  in 
a  similar  way  to  fresh  flowers.  Certain  precautions  are 
stipulated  in  the  general  use  of  formaldehyde  as  a  disin- 
fectant. It  has  advantages,  but  it  has  also  certain  draw- 
backs, and  the  authors  do  not  consider  it  preferable  to 
corrosive  sublimate  or  steam  when  they  can  be  obtained  and 


employed,  although  where  these  means  are  inapplicable 
formaldehyde  may  be  used  in  public  disinfecting  stations 
with  advantage. — A.  W. 

Formaldehyde  as  a  Disinfectant.  K.  Walter.  Zeits. 
fflr  Hygiene,  26,  1897,  454. 
The  results  of  a  number  of  experiments  with  Trillat's 
apparatus  with  formaldehyde,  under  various  conditions,  on 
certain  spores,  &c.,  are  given,  together  with  arguments  for 
and  against  the  methods  put  forward  for  the  use  of  this 
material  as  a  disinfectant.  The  author  has  arrived  at  the 
following  conclusions  • — That  the  complete  disinfection  of  a 
room  with  all  its  contents  cannot  be  carried  out  in  one 
operation,  however  the  formaldehyde  may  be  generated ; 
that,  in  face  of  this,  the  use  of  aldelryde  is  nevertheless  of 
importance  in  a  complete  system  of  disinfection  ;  and,  that 
the  use  of  gaseous  formaldehyde  cannot  be  considered 
efficacious  in  the  disinfection  of  wall  surfaces,  although  it 
is  possible  to  thoroughly  disinfect  garments,  &c,  by  its 
vapour,  without  injury  to  the  material. — A,  W. 

PATENT. 
Disinfecting  Process  by  Means  of  Meikylaldehyde  [Form- 
aldehyde]   or  Polymeric  MethyliUdehydes,  an  Improved; 
and  Method  of  Employiny  Same.     G.  Iirell,  Husten,  and 
M.  Elb,  Dresden,  Germany.     Eng.  Pat.  28,164,  Nov.  30, 
1897. 
The  process  claimed  consists  in  subjecting  formaldehyde  or 
its  polymers  to  the   heat  of  a  "  glimmering  mass  "  (carbon 
impregnated  with  nitrates)  at  a  low  temperature,  whereby 
the  aldehyde  is  volatilised  without  ignition. — A.  C.  W. 

XIX.-PAPER.  PASTEBOARD.  Etc. 

Sulphite  Cellulose  Waste  Liquors,  Disposal  of.     Papier 
Zeit.  1898,  23,  [93],  3527. 

The  otter  of  a  sum  of  500/.  for  a  process  of  rendering 
harmless  the  waste  liquors  of  the  paper  aud  cellulose 
factor.es  of  Unterkochen  aud  Wolfaeh  resulted  in  83  appli- 
cations, of  which  75  were  German,  the  rest  being  from 
America,  England,  Sweden  and  Norway,  and  Austria- 
Hungary.  Besides  the  500/.  given  for  the  process  selected, 
a  sum  of  25/.  was  given  to  the  inventors  of  the  next  best 
process  ;  and  three  other  processes  were  considered  worthy 
of  attention.  In  very  many  cases  suggestions  were  made 
which  had  already  been  tried  and  found  to  be  impracticable. 
Many  of  the  proposed  processes  failed  to  take  into  account 
the  local  conditions  of  the  factories ;  others  were  obviously 
useless,  or  else  introduced  other  inconveniences. 

L.  J.  Dorenfeld,  of  Rheiudiirkbeim  a.  Rh.,  received  the 
first  prize ;  Drs.  Appel  and  Max  Buchner,  of  the  University 
of  Wiirzburg,  received  the  second  prize  :  and  Dr.  Oesterlen 
and  Assistant-Inspector  Honold,  of  Stuttgart,  with  Drs. 
Kiihn  and  Gilg,  of  Berlin,  received  Honorable  Mention. 

— N.  H.  J.  M. 

Sulphite     Wood    Pulp    Lye,    Utilisation    of.     A.   Harpf. 
Zeits  f.  angew.  Chem.  1898,  925 — 931. 

The  various  projects  for  the  utilisation  of  sulphite  lye  by 
obtaining  from  it  adhesive,  sizing,  tanning,  or  mordantiop- 
materials,  all  labour  under  the  disadvantage  that  in  their 
preparation,  waste  liquors  are  still  produced,  and,  according 
to  Milliner,  the  only  thoroughly  efficient  method  is  to 
evaporate  the  lye  and  burn  the  residue,  which,  however, 
adds  about  10  per  cent,  to  the  cost  of  the  cellulose. 
Milliner  has  worked  out  a  process  in  which  the  original  lye 
is  continually  regenerated,  and  pure  aluminium  hydrate, 
free  from  iron,  is  obtained  as  a  byproduct. 

The  lye  from  the  soda  and  sulphate  wood  pulp  industry 
contains  caustic  soda,  sodium  carbonate,  sulphate  and 
sulphide,  and  organic  acid  sodium  compounds  of  unknown 
composition.  On  evaporating  and  calcining,  the  final 
products  are  sodium  carbonate  and  sulphide,  since  the 
sodium  sulphate  is  reduced  by  the  organic  matter.  If  now 
bauxite  be  added  during  the  evaporation,  and  an  amount  of 
lime  (CaO  or  CaC03)  corresponding  to  the  sulphur  in  the 
lye,  the  following  reactions  take  place  on  calcination : — 

SNa^CO-,  +  AIfi(OH)6  =  Al.,(ONa)6  +  3C02  +  3HsO 
3Na,S  +  3CaO  +  Al,(OH)6  =  AljCONa),;  +  3CaS  +  3H20 
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The  melt   i<   then  extracted  with  water,  when  the  sodium 
■  luminal--    d-  w"f-'    talcium    a'">    ir,,n    su'ph"31- 
1 m  naming  carbonic  acid  into  the  solution,  pure  aluminium 
tied  in   a    crystalline  form.     The  sodium 
,i.  ...luti-.i.  ii  cauaticiaed  with  lime,  and  again  nnluv  a 
in  ihe  original  operation.     The  8—10  per  cent,  of  sodium 
„,!,.  I,,,  ry  operations  ia  added  in  the 
f„rnl,,,                                    t  bisulphate.     In  the  manu- 
al w 1  palp,  when  sodium  bisulphite  (said  to  be 

preferable   to   calcium    bisulphite)   is   used,   the    recover; 
I  i-  m-.ditie-l  in  f;.- far  thai  the  aqueous  extract  after 

■  on  is  treated  with  sulphur  dioxide  until  neutral, 
when  the  aluminium  hydrate  is  precipitated  and  filtered  off. 
The  solution  of  neutral  sodium  sulphite  is  treated  with  a 
farther  quantity  of  sulphurous  acid  and  converted  into 
bisulphite.  The  aluminium  hydrate  is  dissolved  in  sulphuric 
neid   l.'.o    B.),  forming  aluminium  sulphate,  which   i- 

g  paper.     1  he  whole  of  <l>e  Bulphnr  is  recover  3  as 
calcium   sulphide,   and  can  he    utilised   as  in    the    I. 
so«la   proeesB.     With   regard   to  'he   cost  of  the  process, 
,l„.  p..  the   prices   in   Austrian 

currency)  for  10,000  kilos,  oi  air-dried  sulphite  cellulose. 
Th--  prices  which  are  only  approximate,  are  per  loo  kilos. : — 

l,t kilns,  ol  bauxite  al  2   il. :   100  kilos  of  lime  [CaO 

:■  i  fl.  ;  800  kiln-,  of  sodium 
bisulphate  al  l  fl.  Theyield  is  approximately  run  kilos. 
of  aluminium  hydrate  at  h  fl.,  or  8,200  kilos,  of  aluminium 
sulphate  (14—  15  per  rent  soluhli    \\.<  i  )  at  4  fl. 

lu  a  discussion  which  follows  Manner's  paper  referring 

i  previous  one  by  Seidel,  the  author  (Harpf)  con- 

.    Beidel'i   and  all  i  Croat   and    Benin's  views  thai 

wood  i-   t"    be   considered   as   an  ethereal   compound   of 

cellulose  and  lifrm-  in   the   plant 

some  time  before  the  lignin  appears.    With  regard  t->  the 

utilisation  of  the  mute  sulphite  lye,  the  author  states  thai 

the  evaporation   may   be  carried   out    not    only    in    vacuum 

pan-  but  also  in  open-hearth  furnaces,  although  in  this  case, 

the    organic    substances    cannot    he  utilised    for    beating 

purposes,  whereas  the  mass  from  a  vacuum  pan  may  be 

mixed   with   sawdust  and   employed   as   fuel.    The   waste 

sulphite  lye  only   possesses  tanning  properties  when  acid, 

ie  immersed  in  a  neutral  or  alkaline  solution 

and  even  the  effect  ol  the  ac  -1  liquor  is  nol 
to  produce  ■  true  leather,  and  it  appears  probable  that  the 
hid-  pore-  become  choked  with  calcium  lulpholignate.    The 

ihe  recovery  of  sulphur  are  not  to  be  i 

a-  hopi  ulj  a  small  portion  is   present  as  sulphur 

dioxide.     Attention  most  then  ring  as 

icid  as  possible  from  the  boiler,  by  which 

:ng  of  ;it  per  cent,  of  the  whole,  sulphur  used 

may  be  effected.     A   method  for  the  utilisation  of  Ihe  lye, 

which  was  not  alluded  to,  consists  in  converting   it  into 

briquettes    by    mixing   the   thickened   lye   "iili    charcoal 

powder,  bat  the  briquett  -  litable  for  blast-fornace 

work.    With  regard  to  Mailer's  process  the  author  considers 

litable  in  such  a  case  that  the  manurac- 

lurer  te  liquor. 

,-i-t*  in  utilising  waste  liquor  as  a  wool 
mordai  ding  n  iih  the  enormoos 

maHses  which  are  produced  yearlj      In  a  North  German 

factory  li    method    (dry,  and   not    wel 

at  hi  K-lln-r'-  i  two  boilers,  each  liol-li m; 

o.,  contain  each   for  .i  charge  88  Km.  of  wood  and 

■  -I  lye.    i  Km  --I  « I  gave,  on  working  up,  in  round 

I   product,  and  thus  1  kilo,   of 
the  finished  product  produces  10  litres  "t   lye      1 ),. 
has  a  monthly  output  ol  about  1,000  kilo*,  ofoelluli 

in  round  numbers,  a  daily  production  of  80  em      i 

■  •main-   in  per  cent,  of  dry  residue,  8  per  cent, 

of  combustible  mat  percent,  ol  ash;  or,  in  other 

1,000  kilos,  of  «Lrj      ottance,  2,400  kilos,  of  organic 

matter,  and  coo   kil--.  ol    j-Ii   daily.    The   authoi 

iii.it  the  rivet  pollution  b)  sulphite  wood-pulp  lye 
taggerated,  and  mgjgeats  that  the  fulfilment   oi 
■«  log  reqairementi  ought  to  be      nsidered  sufficient 
1.  The  manufacturer  in  his  own  interest    ho 
much  free  sulphurous  acid  from   theboila    -  possible. 

■  should  not  he  allow  d  to  run  directly  into  the 
stream  but  should  be  stored  in  -ettling  tanks  until  cold, 
to  alio"  any  flhres  to  ■!   ;  '■  fa  -houid  he 


diluted  as  much  as  possible  with  other  waste  water  from  the 
factory,  and  eventually,  before  running  into  the  river,  be 
further  mixed  with  fresh  water.  By  allowing  the  hot  lye  to 
I  j-s  over  calcium  carbonate,  the  free  sulphurous  acid  may 
be  removed;  but  the  addition  of  caustic  lime  must  be 
avoided,  since  this  renders  the  liquor  alkaline,  which  pro- 
motes the  growth  of  alga;  in  the  drain  pipes.  A  manu- 
facturer from  Voitsberg  stated  that  he  had  made  use  of  a 
filtering  trench  into  which  the  lye  is  run.  It  gradually 
passes  away  through  a  lime  formation  and  flows  into  a 
stream,  dark  coloured,  but  not  poisonous  to  fish,  which 
congregate  at  the  influx.  In  paper  factories  the  wash- 
waters  from  the  bleaching  vats  might  he  added  to  the  lye, 
thereby  oxidising  it,  rendering  it  lighter  coloured  and 
destroying  its  smell.  Finally,  th-  sub  section  IX.  1)  of  the 
Third  International  Congress  for  Applied  Chemistry  passed 
a  resolution  that  sufficient  evidence  was  not  yet  forthcoming 
a-  to  the  poisonous  nature  of  these  waste  liquors  and  as  to 
their  utilisation. — T.  A.  I,. 

PATENTS. 

Paper,  An  Improved  Process  for  the  Metallic  Coating  and 
Ornamenting  of.    C.  Endruweit,  Berlin,  Germany,    l 
Pat.  22,859,  Oct.  5,  189J. 

In  this  process  au  endless  metal  band  is  led  over  guiding 
rollers,  and  conveniently  insulated  ou  its  surface,  is  guided 
through  a  number  of  galvanic  baths  in  a  quicker  or  slower 
manner  according  to  the  thickness  of  the  deposit  to  be 
formed.  A  paper  band,  previously  coated  with  c>  nient  and 
running  from  a  roller,  is  then  applied,  the  two  bands  being 
guided  through  a  drying  apparatus,  and  afterwards  detached, 
so  that  the  paper  baud  carries  away  the  metallic  coating 
from  the  metal  band. — (i.  II.  il. 

Waste  Cocoa-nut  Hush  Duet,  Fibre,  or  Refuse;  Impts.  in 
Treating.  II.  il.  Bomney,  .1.  Thane,  and  the  Fibrous 
Material-  Syndicate.     Bug.  Pat  3100,  Feb.  7,  1898. 

This  process  consists  in  utilising  the  cellulo-e  dust,  and 
-hurt  fibre,  from  the  manufacture  of  mat-,  whieh  has.  until 
now  been  burnt  or  thrown  away. 

11"  dust  i-  mixed,  in  the  proportion  of  from  7" — B0  per 
cent,  with  any  rough  vegetable  fibre  capable  of  being 
reduced  to  pulp,  and  then  moulded  into  sheets  and  slabs, 
and  used  for  B  number  vf  purposes,  such  as,  packing  for 
use  in  battleships,  covering  for  steam  pipes  and  boilers, 
elastic  flooring,  be.,  &c.  The  product  can  he  rendered 
waterproof  by  adding  during  the  manufacture,  from  2  to  15 
per  cent  oi"  rosin,  turpentine,  or  other  suitable  si/.e.  To 
make  il  more  incombustible  it  may  also  be  mixed  with 
asbestos  dust  or  fibre. — ( '.  M. 

Rendering  Materials  Fireproof,  Impts.  in;  ami  in  i'.r- 
tingnishing  Fire.  1..  Litynski,  A.  Kodakiewicz,  and 
]■'.  Kuroioski.  l.cmbeig,  Austria.  Kng.  Pat.  14,j:i2, 
July  1,  1898. 

Si  •   under  V.,  pa<je  1141. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

■'  \    i      snhnrg.      Ber.  1898, 31,  [14],  2508— 2518. 

Ozonised  oxygen  containing  8 — 9  per  cent,  of  osonewas 

produced  by  means  of  the  new  Siemens'  apparatus  with 
,  using  a  large  Ruhmkorff  and  an  electromotor  with 
350  interruptions  pel  second.  Such  a  mixture  readily  con- 
n  liquid  air  to  a  deep  blue  liquid.  The  condensation 
reesel,  contained  in  liquid  air  In  a  Dewar'-  tube,  was  con- 
nected to  the  ozone  apparatus  without  the  use  of  cork  or 
rubber  When  full  (22  c.c).  the  oxygen  current  was 
stopped,  tin  condensation  vessel  raised  into  the  npper  part 
of  tin-  Dower's  tube,  and  the  liquid  allowed  to  slowly 
evaporate.     At   first  almost   pure  ox)  evolved,  then 

the  gas  contained  ozone,  and  finally  when  the  volume  of 
liquid  «as  reduced  to  a  tenth,  evaporation  completely 
ceaied.  lb-  vessel  was  again  allowed  to  fill  and  the  oxygen 
to   evaporate;    2 — 3    c.c.  of  a  bluish-black    opaque  liquid 
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remained,  which  did  not  evaporate  until  the  vessel  was 
placed  considerably  higher  in  the  Dewar'stube.  The  density 
and  ozone  content  of  the  gas  then  evolved,  were  determined, 
the  former  by  means  of  Schilling's  apparatus,  which 
measures  the  time  of  escape  of  a  given  volume,  the  latter 
by  titration  of  the  iodine  liberated  from  potassium  iodide. 
The  gas  contained  86 '14  per  cent,  of  ozone  and  had  the 
density  1-3698,  compared  with  oxygen.  By  allowing  for 
the  oxygen  contained  in  the  mixture,  the  density  cf  pure 
ozone  is  calculated  as  1-456,  a  satisfactory  agreement  with 
theory.  In  an  experiment  in  which  the  boiling  point  of 
ozone  was  to  be  determined  by  means  of  a  thermo-couple  in 
the  condensation  vessel,  the  temperature  rose  rapidly  to 
—  125°  C.  after  evaporation  of  the  oxygen,  then  ebullition 
appeared  to  commence  and  immediately  a  violent  explosion 
occurred,  apparently  due  to  the  endothermic  nature  of 
the  change  of  ozone  into  oxygen. —  A.  C.  W, 

Ozone,  Production  of,  and  Cost,  as  compared  with  other 
Ordinary  Agents.  J.  B.  C.  Kershaw.  Elect.  Rev.  1898, 
43,  151—153. 

Production  and  Types  oj  Ozonisers. — Andreoli's  is  of  the 
"  open  "  type,  i.e.,  the  ozonised  air  is  in  direct  contact  with 
the  electrodes,  which  are  made  of  aluminium,  and  are 
separated  by  a  sheet  of  glass  acting  as  dielectric.  Alter- 
nating currents  arc  used.  Xo  cooling  is  required,  but  the 
air  must  be  quite  dry  aud  free  from  dust.  It  is  manufactured 
by  the  Electric  Ozone  Syndicate.  In  Otto's  ozoniser  each 
element  consists  of  a  sheet  of  metal  laid  upon  a  sheet  of 
glass,  or  fixed  between  two  glass  plates.  Otto's  chief 
discovery  has  been  that  of  the  fact  that  the  "  output  of  ozone 
is  proportional  to  the  periodicity  of  the  alternating  current 
used  to  work  the  ozoniser."  The  elements  of  the  Yarnold 
ozoniser  consist  of  plates  of  glass  coated  on  one  side  with 
gold  leaf.  These  are  connected  alternately  parallel  to 
the  two  poles  of  a  transformer.  The  air  or  oxygen  passes 
into  the  space  between  two  neighbouring  plates  and  does 
not  come  into  contact  with  the  metallic  films.  This  ozoniser 
is  employed  in  the  purification  of  oils  and  fats  by  the 
Ozone  Oil  Refineries  and  Industries  Company  (Rosenblum's 
patents).  Each  element  of  the  Siemens  aud  HalsUe 
ozoniser  consists  of  an  inner  metal  tube  and  an  outer  tube 
covered  on  its  external  surface  with  tinfoil ;  cooling  is 
effected  by  passing  water  down  the  inner  tube.  It  has 
been  used  at  Greiffenberg  since  1894  in  connection  with 
bleaching  operations..  The  following  table  gives  the  out- 
put of  ozone  for  the  above  types,  with  the  cost  of  the 
electrical  energy  necessary  to  produco  1  kilo,  of  ozone  and 
1   kilo,  of  nascent  or  active  oxygen  :  — 


Yield  of 
Ozone  in 
Grins,  per 

E.H.P. 

Hour. 

Cost  of  Electrical  Energy  in 
Pence. 

Ozoniser. 

Per  Kilo,  of 
Ozone. 

Per  Kilo,  of 
Active  0\\  gen. 

Otto 

175 
150 
94 

20 

S-50 

y-99 

15-90 
75-00 

25-68 
29-99 

Siemens  and  Halske. 

47-70 
225-00 

Theoretical  figures.. 

1.000 

1-50 

4-50 

Uses  and  Comparative  Cost. — Ozone  has  been  used  with 
more  or  less  success  for  the  following  purposes  : — 1.  Ageing 
wood  for  musical  instruments.  2.  Maturing  wines  and 
spirits.  3.  Sweetening  foul  beer  casks.  4.  Drying  and 
thickening  oils.  5.  Bleaching  waxes  and  fats.  5.  Season- 
ing linoleum.  7.  Bleaching  fabrics  and  yarns.  S.  Sterilis- 
ing drinking  water.  9.  Producing  vanillin  and  organic 
bodies  of  similar  type.  Sonic  of  these  results  can  only  he 
obtained  by  the  use  of  ozone.  But  in  many  cases  other 
oxidising  agents  arc  applicable,  those  most  commonly 
employed  being  bleaching  ponder,  manganate  of  soda,  and 
bichromate  of  soda.  In  the  following  table  the  author  gives 
estimates  of  the  comparative  costs  of  1  kilo,  of  active 
oxygen  from  various  sources.  (In  both  tables  the  cost  of 
electrical  energy  has  been  taken  as   \^d.  per  E.H.P.  hour, 


since  it  would  be  impossible  to  obtain  it  at  a  lower  cost  in 
the  small  quantities  demanded  by  ozonisers)  : — 


Source. 

Cn*t  in  Pence. 

IS  "3 

66*0 

83'7 

Sodium  manganate  [ alkaIille  s0lut|o ,V """]" 

From  these  figures  he  concludes:  (1)  That  bleaching 
powder  is  the  most  economical  oxidising  agent  yet  produced, 
and  that  when  chlorine  gives  satisfactory  results  it  will  not 
be  displaced  by  ozone.  (2.)  That  the  industrial  applica- 
tions of  ozone  will  be  restricted  to  those  processes  in  which 
at  present  the  two  sodium  salts  or  atmospheric  air  are  the 
customary  oxidising  agents  ;  owing  to  its  ease  of  application, 
&c,  the  use  in  the  purification  of  oils,  fats,  and  organic 
chemicals  may  be  expected  to  extend  rapidly.  (3.)  The 
extended  application  of  ozone  to  the  purification  of  water 
and  the  maturing  of  wines  and  spirits  is  less  certain.  Here 
its  activity  as  an  oxidising  agent  may  cause  unforeseen 
difficulties.    (See  also  pages  1103— 1106.)— D.  E.  J. 

Aluminium  Chloride  (AICli.6H.:0'),  Preparation  of. 
S.  P.  L.  Sbrensen.  Tidsskrift  1'hysik  og  Chemi,  1898,  3, 
268.  From  Chem.  Zeit.  Hep.  22,  [91],  269. 
Tin;  salt  was  prepared  from  metallic  aluminium,  which 
contains  little  or  no  magnesium  and  alkali-metals,  by 
dissolving  it  in  dilute  hydrochloric  acid  (1  :  I).  The 
solution  was  poured  through  a  filter  containing  uo  magnesia 
or  lime,  and  the  filtrate  mixed  with  an  equal  volume  of 
concentrated  hydrochloric  acid.  The  mixture  was  cooled 
with  ice-water,  saturated  with  hydrochloric  acid  gas  and 
allowed  to  stand  for  an  hour,  when  the  aluminium 
chloride  was  deposited.  The  liquid  was  decanted  off 
and  the  residue  shaken  with  an  equal  volume  of  ether,  then 
filtered  through  a  disc  of  hardened  filter-paper  and  washed, 
first,  with  ether  saturated  with  hydrochloric  acid,  then  with 
pure  ether.  The  solid  was  dried  in  the  exsiccator  over  con- 
centrated sulphuric  acid  and  solid  caustic  potash,  until  it 
ceased  to  smell  of  ether  or  of  hydrochloric  acid.  In  the 
exsiccator  the  salt  did  not  lose  water. — J.  McC. 

Mercury,  Direct  Introduction  of,  into  Aromatic  Compounds. 
O.  Dimroth.     Ber.  1898,  31,  [13],  2154— 2156. 

Benzene,  heated  to  110°  with  mercuric  acetate  for  some 
hours,  yields  phenyl  mercuric  acetate  C6H5.HgO.CO.CH3. 
Toluene  behaves  similarly.  Phenol  undergoes  the  same 
change  very  readily.  A  mixture  of  concentrated  aqueous 
solutions  of  phenol  and  mercuric  acetate,  when  warmed, 
rapidly  deposits  a  crystalline  mass  of  hydroxyphenyl  dimer- 
enric  diacetate  OH.C6H3(HgO.CO.CH3)2,  melting  at 
216° — 217°.  The  addition  of  sodium  chloride  to  the  hot 
mother  -  liquor  precipitates  p  -  hydroxyphenyl  mercuric 
chloride,  meltiug  point  219° — 220°  C.,  at  once,  the  corre- 
sponding ortho-compound,  meltiug  point  152-5°,  crystal- 
lising out  on  cooling.  These  compounds  dissolve  without 
decomposition  in  caustic  soda,  the  sodium  salts  being 
precipitated  by  alcohol.  By  heating  these  with  methyl 
iodide  the  corresponding  anisyl  mercuric  iodides  are  formed. 
The  o-  and  p-pheuol  mercuric  chlorides  are  split  up  by 
boiling  hydrochloric  acid  into  their  constituents,  whilst  an 
ethereal  solution  of  iodine  gives  o-  and  p-iodophenols.  The 
mercury  salts  of  substituted  phenols,  such  as  thymol  and 
salicylic  acid  employed  in  pharmacy,  probably  possess 
constitutions  similar  to  the  above  phenol  derivatives. 

— T.  E. 

Periodethulene  or  Diodoform.  Erdmaun.  Chem.  and 
Druggist,  1898,  53,  [968],  749. 
Periodethylene,  Cot,,  which  was  discovered  by  McKean, 
is  prepared  by  the  interaction  of  iodine  and  calcium  carbide. 
It  forms  a  very  light,  innocuous,  bright  yellow,  inodorous 
powder,  gives  up  its  iodine  when  heated,  and  may  be  used 
as  a  substitute  for  iodoform. — A .  S. 
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,  '      maldthyde,  Compounds  oj.     A.  Pinner. 

Ber.  1898,31,  [18],  1926— 1928. 
(  MI..UU.  hydrate  dissolves  readily  in  a  40  pel  cent,  solution 
l,.ii  n.,  combination   takes   place,  either 
D  preset       of]  ...   -,im  carbonate  or  hydrochloric 
Anhydrous  formaldehyde  dissolves    also  in  chloral 
without  combination,  metaformaldebydc  separating 
mcentrated  sulphuric 
added  •  *■>  hydrate  and    10   i 

formaldehyde  solution,  combination  thick  eolour- 

i  biscannt  l 
stituents  »hen  distilled,   hut   if  the  mixture  is 
l  to  stand  f"r  one  or  two  days,  the  oil  solidifies  t"  a 
lis,  containing  two  substances,  which 
lordimethyltetroxan — 


/ 


0.(  ll    ti 


o> 


\o.i  11 

sii'I  hi'Xachlordimt'thy  Itrioiin — 

"  '  "    \(. 
CH<  / 

\,,_C1I CCIj 


I'll. II I 


— T.  E. 


/  Petit-Grain  <"»l  Ntroli.     V.   (  harahot  and 

I..  Till.t.     Bull. Soc. Chim.  1898,  19,    - 

919  ;  1897,  159, 

T inn  and  Semmler  i  Ber.  26,  271 1  stati  that  essence  of 

ii. Tuli  contains  20  pi  i   cent  ol   limonene,  80  per  rent,  of 

i,    m   pei    cent,   of    Minalyl    acetate,   and     small 

ties  «f  geraniol.    Two   pun  ined   in 

from  the  south-east   ol    I  ranee,  had 

a  saponification  rs  corresponding    to   18-3  per 

,  '-nt.  of  esters.    The  authors  have  themselves  prepared  and 

examined  nine  samples  of  neroli  and  eight  samples  of  petit- 

The  following  i  ill.    -how-  the  most  important  results 

obtained : — 


i 

petit- 


i 


,,  w 


Rotation 
in 

D.  Till-'. 


i-oe 

IT,    to 


Ol 


10'1— 18'0 

: 


ll..-   index  of  refraction  of  essence   of  neroli  is   about 

1-174  it-    solubility   in   alcohol   appears   to 

i  bis  •     ■  mini  oil  is  limn  1  to  be  dextro- 

\ ii  obsen atioo 

..f  tin-  rotator]  power  would  indicate  admixtures  with 

mot  oils,  which  increase  it,  whilst  petit- 
it.    i  til  of  neroli  contains  a  con- 
,  tion  boiling  about  l  r.'.   t '..  which  is  not  found 
in  the  essence  ol  petit-grain.    The  ostet  the  oils 

nil  by  boiling  for  half  an  hour  with  -■  mi  nornal 
potash,  '     ll     '    ll  ' '       Phi    esters  in 

ippear  to  gre  itlj    influi  nee   it-   | 
ition,  the  ■  in  nili  an<l   petit- 

ira,  and  aoquire  thai  of 
i    •  alcohols  of  l  ime  -.  their 

i  In  due  to  the  different  acid 
hi  Mi.  ir  csti  rs. 
In  exl  i  ni  petit  grain 

quantity,  by  the  phthalic  anhydride  pro- 
■    mixtnn    ol    alcohols    was    obtained   only    slightly 

levorotatory,  and  j  th lour  of  geraniol.    The 

di  ohol  api"  easily  cxti  tctcd  by  thi- 

pro.  ■  LO.  W, 

Strophautkut.    I.    Eohn  and   V*.  Kul  sch,     nfonateh.   fur 
-.  10.     '  See  i 

791. 

liu     \n-ti  Q  rman    Pharmacopo   is    Aired    that 

i  !••■  prepared  ft 

^  ..r  hiipidu  which  arc  chiefl}  met  with  in 

•  rally    th.  reft  rrcl     to 


K">nb(  and  the  smaller  hrown  to  hispidus,  this  classifi- 
cation being  supported  by  the  colour  reactions  with  sulphuric 
acid.  It  i-  very  doubtful  whether  these  two  distinctions 
are  really  reliable  ;  a  careful  microscopical  study  is  required. 
I  raser  (Pharm.  J.  16,  i"'-1  i  18,  6,  69  ;  20,  :^»)  extracted 
from  Kombi  seeds  the  glncoside  C, ,11,^0,, ,.  Arnaud 
extracted  from  seeds  of  the  -aim  variety,  by  a  somewhat 
different  process,  the  substance  I'^ll.J  I,.,  which  is  dextro- 
rotatory and  crystallises  with  1  mol.  of  water.  The  same 
author  has  extracted  from  the  seeds  of  Strophantkus  glaber 
a  glncoside  identical  with  ouabain.  The  authors  used 
good  commercial  Kombi  seeds,  they  obtained  a  substance 
similar  to  Arnaud's  and  identical  with  a  preparation  from 
Merck.  This  forms  strophanthidin  by  the  action  of  arid-, 
hut  no  sugar,  l-'ei-t  examined  a  commercial  preparation 
of  Kombi  strophanthin,  the  elementary  analysis  of  which 
gave  figures  nearly  identical  with  those  of  Fra-er.  and 
differing  from  the  results  of  Arnaud  and  the  authors  ;  h's 
strophanthidin  differed  in  a  similar  manner.  A  comparison 
i  cimeiis  from  Feist  with  those  of  the  author's  pre- 
paration left  no  doubt  of  the  difference. 

The  Kombi  seeds  wire  carefully  freed  from  the  fibrous 
tufts,  broken  upas  finely  as  possible,  thoroughly  extracted 
with  petroleum  spirit,  dried,  and  exhausted  with  70  pet 
cent,  alcohol.  The  filtered  alcoholic  extract  was  precipi- 
tated wit.  basic  lead  acetate  and  lead  hydroxide,  filtered. 
freed  from  lead  by  means  of  sulphuretted  hydrogen,  and, 
alter  filtering,  evaporated  in  vacuo.  Repeated  crystal- 
lisation from  water  produces  a  white  microcrystalline 
preparation,  of  neutral  reaction  and  free  from  nitrogen. 
It  does  not  reduce  Folding's  solution  and  is  inactive,  whilst 
.iinaud's  strophanthin  was  dextrorotatory  and  Ii 
inactive.  Strophanthin  is  hygroscopic.  The  formula 
(  Jl,.''r,  Is  preferred  to  Arnaud'-  formula  ( ' ,,  1 1  B<  >,  _..  on 
round  of  the  results  of  a  methoxyl  estimation.  The 
glucpside  ouabain,  (  ,,11,11,.  extracted  by  Arnaud  from 
Strophanthus  glaber,  differs  only  by  CM-  from  hi-  formula 
for  strophanthin.      It    i-    possible   that   strophanthin    is  the 

mi  'livl  ester  of  ouabain,  and  that  the  substance  isolated 
from  Strophanthui  Kombi  is  a  mixture  of  ouabain  and  its 
nn  -thy  1  ester. 

\i  i  ItJ  Istrophanthin  is   obtuined    by  boiling  slniphnnthiii 
with  anhydrous  sodium  acetate  and  acetic  anhydride ;  it  is 
insoluble  in  water,  soluble  in  alcohol,  and   melts   at  i'36° — 
The  analyses  point  to  the  formula — 

I      ll.",,<    H"A„ 
or — 

.      II    ...,.     Hi.   i 

Strophanthidin  is  formed  when  strophanthin  is  boiled 
with  dilute  hydrochloric  acid.  The  yield  is  52 '5  per  cent. 
ystallised  from  hot  alcohol,  strophanthidin  forms  fine 
white  needles,  which  unite  to  *  iry  light  silky  leaflets  of 
melting  point  195  C.  Though  insoluble  in  water,  strophan- 
thidin is  v.ry  hygroscopic.  Ultimate  analysis  point-  to 
the  formula  (  ,.11  ,1  >,.  or  (  .II,M<  », ,:  the  result  of  a  methow  I 
estimation  makes  the  latter  mon  probable.  Feist's  stro- 
phanthidin ua-  ('  „ll,.i  >..  Mll.i  )  and  f  II  .' i;  'liu.  and 
I  lined  m>  methoxyl  group. 

The  specimen  ol  strophanthin  from  Merck,  which  was 
found  to  be  identical  with  the  authors'  own  preparation, 
Wat  prepared  from  hiipidu*  seed-. —  A.  ( '.  YV. 

Digitoxinand  Vigitaline.    II.  Kdiani.     Ber.  1898,81) 
[14],  2454—2464. 
DiorroxrM    i-    readil)    decomposed  into  digitoxigonin  and 
oxose,  to  the  former  of  which  the  composition  <     ll    I  ', 
■signed.     Ii  nn-   an   oxime.  til   f  i..\  :   this 

blue  coloration  with  acetic  acid  containing 
iron  and  strong  sulphuric  acid,  which  is  given  by  digitoxi 
Duritoxose   unite    with  hydrocyanic  acid  to  forma  lad 
i'  ll   ".  melting  at   158s— 154    C.     In  the  hydrolysis  of 
digitoxin,  digit. i\o-e  i-  the  only  sugar  formed — 

1   .ii  ".       ii A  i  -C,n,A- 

Tin  formula  here  ascribed  to  the  glooo  well  with 

the   snalytica]   results,  and    with  the  quantity  of  digitoxi- 

genin  i-olated  fr the  product-  of  the  hydrofj 

strong  bydrorltloric  acid  acting  on  digitoxigenin  at  the 
ordinary  temperature  leave  ajihydrodigitexigenin,  (.'-li^Oj, 
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which  softens  at  205° — 210°  C,  and  is  oxidised  in  hot 
glacial  acetic  acid  by  chromic  acid  mixture,  with  the  pro- 
duction of  the  ketone  toxigenone,  C.0rL6O3  or  C19H24Oa. 

Molecular  weight  determinations  and  new  analyses  of 
digitaligenin  point  to  one  of  the  formula-,  C;:,H3.:0:,  or 
Gv,H.10O:t,  in  preference  to  the  older  C16H2.20.:. 

Digitalin  on  hydrolysis  yields  rf-glucose  and  a  sugar, 
C7HuOs,  digitalose.  Its  decomposition  may  be  represented 
by  the  equation-  - 

035H«O14  =  CaHaA,  +  C6H,A  +  C7Hu05. 

Digitaligeniu,  when  oxidised  by  chromic  acid,  yields  a 
substance  probably  identical  with  toxigenon. 

The  author  has  examined  the  French  preparation — 
"digitaline  cristallisee,"  which  he  finds  to  be  very  similar 
to  digitoxine,  but  to  possess  certain  differences. —  A.  C.  W. 


Essential  Oils,  ".The  Solubility"  Value  of.     E.  Dowzard. 
Chem.  and  Druggist,  1898,  53,  [968],  749. 

The  method  proposed  by  the  author  is  stated  to  possess  the 
following  advantages  :  (1)  only  one  strength  of  alcohol  is 
necessary;  (2)  the  results  represent  the  actual  solubility; 
and  (3)  they  are  directly  comparable. 

Exactly  5  c.c.  of  the  oil  are  mixed  with  10  c.c.  of  alcohol 
(sp.  gr.  at  15°  C,  0-799),  and  then  water  run  in  from  a 
burette,  until  the  solution  becomes  turbid.  The  end 
reaction  is  stated  to  be  very  distinct,  although  some  of  the 
more  soluble  oils  give  an  opalescent  solution  before  becoming 
turbid.  The  number  of  cubic  centimetres  of  water  required  to 
produce  turbidity  is  multiplied  by  100,  ilie  result  being 
termed  the  "  solubility  value."  On  testing  different  oils 
by  this  method,  the  following  results  were  obtained : — 


Oilot 

Solubility  Value. 

Number  of 
Samples. 

Specific  Gravity 
(15-5°  C.) 

Optical  Rotation. 
100-mm.  Tube. 

1-20-130 
225—255 

4511 

•20.-, 
250—290 
335—350 

r  *<>   7-iu 

520-530 
S20— 380 
57a — 595 

520—50(1 
490  -500 
470—495 
400— 170 
120-125 

60 
460—475 

200 
360—460 
730— 7S0 
285-325 
450—465 
390—400 
130—145 

190 

17.-. 

290 
50 

3 

4 
1 

1 
3 

.•; 
i 

2 
I 
4 
3 
2 

2 
2 
1 
4 
4 
3 
., 

0 
3 
1 

1 
1 
1 

0-981— 0-9S7 

0*883— 0-8845 

0-923 

0'916 

u-911—  0-917 

0-902-0-906 

1-048—1-054 

0*870— 0-875 

0-907  -0"915 

0*895-0*898 

0*885— 0*891 

0-888-0-895 

0-908-0-913 

0-900—0-903 

0*885—0*905 

0*849—0*851 

0*925—0*936 

0*909 

0*905—0*906 

1-045—1-049 

0-913—0-910 

0-S35— 0-837 

0-975-0-978 

1-065—1-069 

0-922 

0-910-0-921 
0-860 

To  —  1°  25' 

+  12°  to  +  15° 
-  1°  30' 

-  -21° 
+  74°  to  +  79 

-  10°  to  -  12° 

To  -  1° 
+  9°  to  +  12° 

Dill 

+  72°  to  +  75° 

-  7' to  -  1» 

-  8°  to  -  9 

(French) 

-  :,    to  -  8° 
+  2"  to  +  3°  30' 

-  1°  to  —  3° 

+  14°  to  +  16° 

+  91°  to  +  98° 
+  21°  to  +  23° 

-  22° 

-  23°  to  -  25° 
-  1 '  to  -  4° 

+  2°  to  +  9° 

Rue '. 

+  1°  to  +  2° 

-  17°  to  -  18° 
+  2°  to  +  3°  30' 

+  53 

-  3°  to  -  5° 
+  7° 

The  specific  gravity  and  optical  rotation  figures  given  are 
those  obtained  with  the  pure  oils,  and  only  in  a  few  caw's  refer 
to  the  samples  whose  solubility  values  are  given. — A.  S. 

Sandalwood  Oil,  Western  Australian.  E.  J.  Parry. 
Chem.  and  Druggist,  1898,  53,  [967],  708. 
Tmf.  Western  Australian  sandalwood  oil,  which  is  now 
seldom  imported  into  this  country,  is  usually  distilled  from 
the  wood  of  Santalum  cygnorum,  probably  admixed  in  some 
cases,  however,  with  that  of  S.  lanceolatum,  S.  acuminatum, 
and  S.  persicarum.  The  author  has  examined  four  samples 
of  oil  distilled  from  wood  which  had  been  cut  for  several 
years.  The  samples  were  too  dark  to  conveniently  take 
their  optical  activity  (the  oil  is,  however,  always  slightly 
dextro-rotatory).     The  following  results  were  obtained  : — 


— 

Specific  Gravity 

at 

15°  C. 

Iodine  absorbed. 

K.OH  for 

Saponifying  the 
Esters. 

1 

2 
3 
4 

0-9650 
0*964  1 
0*9632 
0*9643 

• 

PerCent. 

211-f.-, 
198*2 
197*6 

Per  Cent. 
1- 10 
1*15 
1-66 
1-35 

The  four  >amples  were  then  mixed,  the  mixture  having  a 
specific  gravity  of  0-9043  at  15  C.  After  treatment  with 
acetic  anhydride  and  anhydrous  sodium  acetate,  the  dried 
acetylated  oil  (sp.  gr.  0-9723)  had  a  very  pleasant  and 
fruity  odour,  resembling  that  of  the  acetylated  oil  of 
S.  album.  On  saponifying,  a  result  corresponding  to  75-7 
per  cent,  of  santalol  was  obtained  (East  Indian  oil,  90  per 
cent.)  The  author  considers  that  the  acetylisatiou  process 
causes  other  reactions  with   sandalwood   oil  than  simple 


esterification,  and  that  the  figure  obtained  does  not  represent 
the  true  percentage  of  santalol  (or  whatever  mixture  of 
sesquiterpene  alcohols  may  be  present).  The  low  specific 
gravity  of  the  oil  corresponding  to  so  low  a  content  of 
santalol  is  in  close  agreement  with  results  previously  ob- 
tained in  the  case  of  the  oil  of  S.  album  (Chem.  and 
Druggist,  Aug.  3,  1895,  197).— A.  S. 

Eucalyptus  Oil  from  Portugal.     Schimmel's  Semi-annual 

Eeport,  Leipsic,  ( let.  1898,  26. 
Three  samples  of  Eucalyptus  oil  from  trees  cultivated  in 
Portugal,  have  been  examined.  The  first,  derived  from 
Eucalyptus  restrain,  had  a  pleasant  odour,  contained  much 
cineol  and  no  phellandrene  ;  it  had  a  sp.  gr.  0*921,  and  the 
optical  rotation  was  —  1°  8'  at  30D  C.  It  may  be  considered 
equal  in  value  to  the  higher  grades  of  oil  at  present  met 
with  in  commerce.  It  was  soluble  in  2  parts  of  70  per  cent, 
alcohol.  The  second  specimen,  of  doubtful  botanical  origin, 
probably  from  E.  resinifera,  contained  cineol,  phell- 
andrene, and  a  terpene  not  found  in  the  previous  sample ; 
the  specific  gravity  was  0-893,  and  the  rotation  — 17°5'  at 
30°  C.  It  was  not  soluble  in  70  or  80  per  cent,  alcohol. 
The  third  specimen,  derived  from  E.  obliqua,  contained 
cineol  and  phellandrene,  and  was  soluble  in  equal  volumes  of 
80  percent,  alcohol.  The  specific  gravity  was  0-911,  and 
the  rotation  —7°  28'.  In  the  present  condition  of  the 
supply  of  Eucalyptus  oil,  there  being  a  surplus  of  good  oil 
available,  the  introduction  of  low-grade  oil  from  new 
sources  is  not  likely  to  be  profitable. — J.  O.  B. 

Rose    Oil   (Adulteration  of  with    Guaiacum    Wood  Oil). 

Schimmel's  Semi-annual  Report,  Leipsic,  Oct.  1898,  38. 
The  possible  application  of  the  concrete  oil   of  guaiacum 
wood  to  the  adulteration  of  rose  oils   has  not  failed  to   be 
observed  by  Bulgarian  producers.    A  specimen  of  otto  of 
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ently  met   with,   which    contained  this   body, 

of  geranium  oil.    The  congelation  of 

irded  as  a  reliable  test    in  Bulgaria;  the 

v  crystallising  guaiacuro  oil  to  specimens 

gdoltei  ■  in-coDgealing  g|  raninm  oil  enable*  them  to 

t,  while  the  mild  tea-like  odour  of  the  adulterant 

blends  well  with  t  oil,  BO  that  it  i-  D< 

siderahle  proportii 

/     mder  Oil  {Chora*     ■  Sebimmel's  Semi 

annual  Report,  Lap*  J,  41, 

■  the  addition  of  small  quantities  of  : 

turpentine  to  -pike  lavender  oil,  it  i«  essential  to  fractionate 

,,,-!  in  per  cent,  and  observe  the  optical  rotation 

<,f  this    fraction;    in   all    th(    reliable   -pike    nils   hitherto 

thu  Brsl  fraction   has  a  distinct  dextro-rotation, 

ij  appreciable  addition  of  turpentine  will  render  it 

Attention  if  called  to  the  importance  in  carrying 

,,Hi   this  test  of  n-  'rt;'s  flasks  of  uniform   size, 

and  ,.i   Oowly  distilling  Ihc  fi  ■  thai  nol  more  than 

one  drop  of  distill  et  inas nd      I  uder  these 

conditions  four  genuine  Bpike  oilsgave  fractions  having  a 
■   m  from       '    11' to       3    If/.— -J.  ' I.  B. 

Guaiacem  Wood  Oil  i  Botanical  Source  of).    Schimmel's 
niiiial  Report,  f<eipsic,  i  Icl 

l'n  rzoi  n,  of  the  Pharmaceutical  Institute  of  the  1  uiversitj 

isburg,  has  ascertained  thai  the  origin  of  this 
which  has  hitherto  bun  uncertain,  is  Bulnesia  sarmienti, 
a  tree  40  ft.  to  80  ft.  high,  which  is  indigenous  to  theArgentine 
provinces  of  •  'ran  and  t  irand  <  lhaco,  particularly  along  the 
i  i  ■  I'.,  mum,  a  branch  ol  the  Bio  Paraguay, 
The  wood  i-  shipped  from  Buenos  lyres,  and  has  n 
bet  i.  thrown  upon  the  markets  in  quantities  far  in  exi  i  ss  ol 
mand  for  the  nil. — .1.  <  I.  B. 

Camp)      0      Light,  White).    Schimmel's  Semi-annual 
Beport,  l.eipsi.  ,1  let.  l 

l  in  rectified  white  oil  of  camphor,  i sitting  of  the  lighter 

fractions,   continues  t'>  find    use    in  European    industries 
■  •I  turpentine,  for  dissolving  caout- 
chouc and  ng  machinery,  and  for  perfuming 

o-called  turpentine  soft  soap.     It  has  theadvai 
other  solvents  of  n   relatively   low  inflammability.     I 
while  the  flash-poinl  i  rpentine  is  33*7    C-,  that  of 

light  camphor  oil  is  44*5  < '. — .1.  •  >.  H. 

•  'Iml,    ('Inn  Brilith  Pharmacol 

imracl's  -i  mi-annual  B<  port,  i  let.  1898,  63. 

Tin  menthol  recognised   in  the  British  Pliarmacopmia  may 
nol  be  purr,  mum'  it  :s  stated  Ibat  the  crystals  arc 

idhering  oil."    The  rcquiren 
of  tin- 1 1.  mi  in  I'h. ii  i  however,  arc  more  strin 

and  can  only  be   mel  by  the  pun-  article,  having  brittle 
crystals  and  a  melting  point  ol  18   >       J.0. 11 

Thjfmol,  Melting  Point  oj     Schimmel's  Semi-annual 
Ri  port,  1  •  ipsi  S4, 

i  in  range  of  melting  points  fron  I  ptod 

In  tin   British  Pharn  dered  too  widi 

P1"  sri  r  temperature  than 

Santonin  I  r  ■'■  itan.    Chcm   Iml.  If 

in. 

npitula  of  various,  -p. ens 

■  if   Artemisia.     The  plants  prow  in  g  lion  on  the 

«'■  i  l:     '••     i  ind    Aulijo-ata    in    the 

pi  f  Syr  Dai  I  i  he  an  ■  undi  i  ■ 

,i in,  ii    i  i    .i 
109    ".'.  .,r  ).    This   is   the   onlj    locslilj    where   the  plant 
in  flourish,  other  habitats,  in  the  govenuni  nts  of 
|  and   in   ill'     Levant. 
'In  i.  are  no   longer  profitably 

WOI  the  n th  uf  \ 


when  the  capitula  are  richest  in  santonin.  It  is  conducted 
in  a  very  primitive  manner,  the  plants  are  pulled  up,  and 
the  small  unexpanded  flower  heads  stripped  off,  the  rest  of 
the  plant  being  used  for  fuel.  The  gathered  capitula  are 
called  durm in.  the  maximum  yield  of  oni  a  is  15.000 

pud  (1  pud  =  10.:!$  kilo.)  of  darmin,  which  fetches  from 
6  to  s  kopeks  a  pud  on  the  steppes,  or  25 — 30  kopeks  in 
Tschimkent  Previous  to  the  year  1870  the  whole  of  the 
crop  was  carried  in  caravans  to  Nisehnij  Novgorod  and 
Moscow.  But  then  Russian  enterprise  started  a  Factory  on 
the  spot  for  the  production  of  ]><<<•■  santonin  ;  at  the  present 
tune   these   works   take   some    180,000  pud  of  -antonica,  of 

which     100,1 pud    is    worked     up    into    santotiin    and 

the  rest  exported  as  "  Semen  Cinae."  In  addition  to  this 
factory,  there  an  two  others,  which  do  nol  produce  santonin, 
but  limit  their  output  to  the  calcium  compound,  which  is 
exported  to  Hamburg  for  further  treatment. 

During  the  peril  1894   the  demand  for  santonin 

underwent  marked  diminution  in  consequence  of  the  alleged 
superiority  of  the  tannates  of  cinchonidine  and  quinidim 
vermifuges.  As  a  consequence,  the  collection  of  the  darmin 
was  neglected,  and  the  plains  were  covered  with  the  un- 
harvestod  plants  in  immense  numbers.  In  1895, however, 
experience  having  shown  that  the  so-called  santonin  substi- 
tutes were  not  equivalent  in  efficacy  i"  Bantonin, the  demand 
n  increased  and  the  factories  resumed  full  work.  In 
consequence  of  the  danger  of  the  extinction  of  the  plant. 
chiefly  from  fires  started  by  the  nomadic  tribes  to  improve 
the  quality  nf  tin  pasturage,  and  trniu  out  collection,  the 
Russian  officials  have  instituted  measures  for  its  protection, 
and  have  also  made  attempts  to  acclimatise  it  in  Trips- 
in .iml  Transcaucasian  diatriots. — .1.  < '.  I!. 

Hydurinphosphoric  Acid.     E.  Fischer.     Bex.  1898,31 

[15]  ,'.2546— 2549. 

A  i  i  i  vi  l-l-  tu  prepare  tree  ]. urine.  C',I1,N,.  by  llle  reduction 

of  trichloropurine  with  bydriodic  acid  and  phosphonium 
iniliile,   result    in    the  'I   "f   the     hydriodide    of 

hydurinpnosphoric  acid,  «  Il  \  I'm. HI  "ll  i  i  Thi- 
Bubstance  docs  nol  shov,  thi  of  phosphoric  acid, 

but.  on  warming  with  dilute  hydrochloric  acid,  phosphoric 
acid  i-  split  off,  and  the  bydurine  residue  i-  at  the  same 
time  decomposed. — \.  t  .  n\  . 

Purine  anil  it*  Methyl  Derivative*.  K.  Fischer.  Her. 
1898,  31,  15  .  8550—2574.  See  also  ibis  Journal, 
L89S 

MxTBTLPuiiiNj  is  ..fi :  rting  7-methyldichloro- 

purine  into  7-melhyl-2-iodopurine  by  treatment  with 
bydriodic  acid  nt  a  Ion  temperature,  and  reducing  the  iodo- 
compound  by  boiling  with  sine-dust  and  water.  In  ■ 
similar  manner,  trichloropurine  is  reduced  by  bydriodic 
acid  and  phosphonium  iodide  at  o  C.  to  2.6-di-iodopurine, 
which  i-  reduced  by  sine  dust  to  free  purine.     The  same 

ill  i. nl. 'purine.    In     heating    ill    a    sealed     tube    With    Btj 

hydrochloric  acid,  is  converted  into  xanthine.    The  latter 

may  be  convert  'I  i ii-  met b\  I  derivative,  caffeine,  in  the 

dry  or  wet  way ;  but  as  a  lesl  for  xanthine,  il   i-  better  to 

make  blollliixnnl  bine,  and  Ulctliil.it.    this    to    bnuiioi  alTciuc. 

which  is  readilj  recognised.  Purine  melt-  at  l'11  — 812 
(JHi      217    con  I'il.i    soluble   in   cold   water  and 

a  alcohol,     The  aqueous  solution  is  without  action  on 
litmus     or     tiiin  line     nitrate     and     picrate     an 

characteristic   sab-,   I  In    former,  t'll.N  .IINu.   melts   at 
i     with  decomposition.     The  pierate  tn  Its  nl  208   <  ,, 
ami  i-  soluble  with  difficulty.     Like  its  halogen  derivativi  s, 
purine  form-  sail-  with  metal-. — A.  !'.  W. 

Allocaffetne.    H.  A.  Torrey.     Ber.  1898,31,  [131,2169— 
2169. 

At  in.  u  n  isr  i  '    .1  \  i  '  i     ller.   30,  3009)   is 
into  all. .en'  rheu   boiled  with  water.     Crystallised 

sffuric   acid    (I    II    \  i  '  .    forms 
ilourless     needl  -.   melting    at    158     t    .    which 
rbangi  mding   in  contact  with  the  molher-liqnor  for 

a  few   days  into  mon    compact   crystals,  melting  al   164 

inl  having  the  same  composition  as  the  lower  melting 
modification,  into  which  tiny  arc  reconverted  by  recrystal- 
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lisation  from  ethyl  acetate.  The  aeid  is  soluble  in  water, 
alcohol,  and  acetone,  has  a  faint,  sweet  taste,  does  not 
reduce  ammoniacal  silver  solution,  nor  does  it  give  the 
murexide  reaction.  It  is  decomposed  by  bases.  Wlien 
boiled  for  three  or  four  minutes  with  baryta  solution,  it  is 
split  up  into  mesoxalic  acid,  dimethylurea,  and  niethyl- 
amiue. — T.  E. 

Iodoform,  The  Crystalline  Form  of.     W.  J.  Pope.     Proc. 
Chem.  Soc.  1898,  [199],  219. 

Considerable  difficulty  is  experienced  in  obtaining  iodo- 
form in  well  developed  crystals  from  solutions  in  the 
ordinary  organic  solvents,  but  it  separates  from  acetone  in 
magnificent  six-sided  tablets  belonging  to  the  hexagonal 
system. 

Hyponitrites,  Their  Preparation  by  Sodium  or  Potassium 
and  Properties.  E.  Divers.  Proc.  Chem.  Soc.  1898, 
[199],  223. 

Sodium  nitrite  reduced  in  concentrated  solution  by  sodium 
amalgam,  yields  a  third  of  its  weight  of  sodium  hyponitrite, 
and  nearly  the  equivalent  amount  of  several  other  hypo- 
nitrites,  without  the  need  of  this  salt  as  an  intermediary. 
In  this  respect,  the  process  has  an  advantage  over  the 
oxyamidosulphonate  method.  The  hydroxylarnine,  which 
always  accompanies  the  sodium  hyponitrite,  is  easily  gut 
rid  of  by  the  continued  action  of  the  sodium  amalgam, 
which  is  without  action  on  the  hyponitrite  itself.  The 
resulting  ammonia  is  removed  by  exposure  of  the  solution 
over  sulphuric  acid  for  a  night  under  reduced  pressure. 
Mercuric  oxide,  employed  by  all  other  chemists  to  remove 
hydroxylarnine,  has  the  fault  of  regenerating  nitrite.  The 
concentrated  solution  of  sodium  hyponitrite  and  hydroxide, 
thus  obtained,  is  remarkably  stable.  In  the  preparation 
from  it  of  other  salts  than  the  sodium  salt  itself  and  the 
silver  salt,  the  sodium  hydroxide  has  first  to  be  neutralised, 
after  diluting  the  solution  with  ice  and  water,  mercurous 
nitrate  being  employed  as  an  indicator  with  portions  of  the 
solution. 

Sodium  hyponitrite  is  prepared  from  the  most  con- 
centrated alkaline  solution,  obtained  as  above,  by  pre- 
cipitation with  absolute  alcohol,  or  (Jackson)  by  evaporation 
in  a  vacuum,  and  washing  the  salt  with  alcohol.  It  forms 
minute  crystalline  granules  (XaOX).,  +  5H,0,  which 
effloresce  and  evolve  nitrous  oxide  in  the  air,  but  in  a 
vacuum  desiccator  are  converted  into  an  anhydrous  non- 
coherent powder,  stable  in  dry  air.  The  anhydrous  salt 
bears  a  somewhat  high  temperature  in  dry  air  without 
decomposition,  then  fuses  and  effervesces,  forming  sodium 
oxide,  sodium  nitrate,  and  nitrogen. 

Silver  hyponitrite  is  prepared  by  adding  a  highly  dilute 
solution  of  silver  sulphite  or  nitrate  to  the  alkaline  solution 
already  described.  It  decomposes  exceedingly  slowlv  in 
the  moist  state,  forming  products  similar  to  those  obtained 
on  heatiDg.  It  is  also  decomposed  by  bright  light, 
becoming  brown,  but  is  not  blackened,  by  the  light  alone. 
When  heated,  it  is  decomposed  without  explosion,  its 
yellow  colour  changing  directly  to  that  of  metallic  silver, 
without  intermediate  darkening;  the  products  are  silver, 
silver  nitrate,  nitrogen,  nitric  oxide,  and  nitric  peroxide. 

Hyponitrous  acid,  in  solution,  is  more  acid  to  litmus 
paper  than  carbonic  acid,  but  its  effect  disappears  as  the 
paper  dries.  It  decomposes  slowly  into  nitrous  oxide  and 
water.  When  pure,  it  has  no  action  on  iodine- water  or 
with  the  starch-iodide  test.  It  decomposes  silver  car- 
bonate, sulphate,  nitrate,  and  chlcride,  when  present  in 
excess,  but  not  the  iodide.  It  is  easily  oxidised,  but  is 
unaffected  by  reducing  agents.  Apparently  it  has  not 
yet  been  obtained  free  from  every  trace  of  nitrous 
acid  ;  when  carefully  prepared,  it  will  remain,  however, 
for  more  than  an  hour  without  producing  a  blue  colour 
with  the  starch-iodide  test.  Hyponitrous  acid  can  be 
estimated  gravimetrically  as  the  silver  salt,  and  volu- 
metrically  by  potassium  permanganate.  Thum's  per- 
manganate process,  in  which  the  hyponitrous  acid  becomes 
ultimately  nitric  acid,  is  an  excellent  one  ;  the  failure  of 
Hantzsch  and  Saner  and  of  Kirschner  in  its  use  is  due 
to  the  modifications  they  made  in  it. 


Hyoscyamine,  The  Occurrence  of,  in  the  Hyosyamus  muticus 
of  India.  Wjndham  R.  Dunstan  and  Harold  Brown. 
Proc.  Chem.  Soc.  1898,  [200],  240. 

The  authors  find  that  the  stem  and  leaves  of  the  Indian 
Hyoscyamus  muticus  contain  about  O'l  per  cent,  of 
hyoscyamine,  and  that  the  alkaloid  can  be  extracted  in  a 
pure  state  from  this  plant  more  readily  than  fioin  ordinary 
henbane.  The  plant  is  fairly  abundant  in  the  Punjab  and 
Beluchistan,  and  is  likely  to  prove  of  value  both  as  a  drug 
and  as  a  source  of  hyoscyamine. 

The  Cinchona  Alkaloids,  Some  Derivatives  of-     W.  Koeuigs 
ami  M.  Hoppner.     Her.  1898,  31,  [1*4],  2355. 

See  under  XXlV.,page  1196. 

Ethyl  Aldehyde,  Volumetric  Estimation  of.     X.  Rocques. 

J.  Pharm.  Chim.  1S98,  8,  [9],' 390. 

.S'c-  under  XXIII.,  page  1194. 

Mustard  Oil  from  Seals  if  Die  Crueifers,  Conditions  of 
Development  and  Determination  of  Volatile.  G.  Jorgen- 
sen.  Xyt.  Tidskrift  fur  Fysik  ok  Kemi,  3,  91  ;  Chem. 
Centr.  1898,  2,  [18],  927. 

See  under  XXIII.,  page  1193. 

Solidifying  Point  of  Essential  Oils,  Method  of  Determining. 
Schimmel's  Semi-Annual  Rept..  Leipsic,  Oct.  1898,  43. 

See  under  XXIII.,  page  1189. 

Iodoform,  Some  Reactions  of  and  Detection  of;  in  Aqueous 
Liquids.  L.  v.  Stubenrauch.  Zeits.  Uutersuch.  f. 
Nahrungs-  und  Genussmittel.  1898,  1,  [11],  737. 

See  under  XXIII.,  page  1188. 

PATENTS. 

Aromatic  Aldehydes,  Impts.  in  the  Production  of. 
G.  B.  Ellis,  London.  From  La  Societe  C'himique  des 
Usiues  du  Rhone,  Lyons,  France.  Eng.  Pat.  22,121, 
Sept,  27,  1897. 

The  patentee  claims  the  process  for  manufacturing  aromatic 
aldehydes  by  the  oxidation  of  the  methyl  group  in  aromatic 
hydrocarbons  or  their  derivatives,  which  consists  in  treating 
i  the  hydrocarbons  with  an  oxidising  agent  (sulphuric  acid 
and  manganese  dioxide)  in  quantity  insufficient  for  complete 
oxidation,  and  in  subsequently  separating  the  aldehyde  pro- 
duced from  the  unaltered  hydrocarbon. — A.  C.  W. 

Oxypurines  and  their  Alhyl  Derivatives,  Impts.  in  the 
Production  of,  from  Trichloropurine.  J.  Y.  Johnson, 
London.  From  C.  F.  Boehringer  and  Sbbne,  Waldhof, 
Germany,     Eng.  Pat.  23,227,  Oct.  9,  1897. 

Trichloropirine,  treated  with  alcoholic  or  aqueous  alkali 
at  the  ordinary  temperature,  is  converted  into  6-ethoxy-2:8- 
dichloropurine,  which  hydriodic  acid  and  phosphonium 
iodide  reduce  to  6-oxypurine  (hypoxanthiue).  By  previous 
methylation  of  the  trichloropurine,  dimethylhypoxanthiue 
may  be  similarly  obtained.  Trichloropurine  is  converted 
into  2 : 6-ethoxy-8-chloropurine  by  heating  with  excess  of 
sodium  ethylate ;  this  compound  on  reduction  yields  xanthine. 
Methylated  xanthines  are  similarly  obtained.  The  processes 
described  are  claimed. — A.  C.  W. 

Soluble  Formaldehyde  Compounds  of  the  Protein  Bodies, 
Manufacture  of.  A.  Classen,  Aix-la-Chapelle,  Germanv. 
Eng.  Pat.  25,942,  Xov.  8,  1897. 

The  manufacture  of  compounds  of  formaldehyde  and  the 
proteins  soluble  in  water  by  subjecting  these  bodies  to  the 
action  of  formaldehyde  under  pressure  at  120" — 150°  C, 
evaporating  and  treating  the  dried  residue  with  alcohol  or 
other  solvent,  i9  claimed,  as  also  the  compounds  themselves, 
as  new  articles  of  manufacture. — A.  C.  W. 
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/  /  »  the  Preparation  of  a  CryttaUini 

W   i,    U  hiffen,  Lou.lon.     Eng.  Pat.  86,442, 

I  hi  process  for  preparing  cryrtalline emetine hydrobromide 
med,  which  consists  in  treating  the  crude  all 

,.,,;.■     acid    and    concentrating   the 

\  <    w. 

Tmpti.inthi  Manufacture  of.    0.  Imray, 
London    From  l..i  Soci*t«Fabri<roeadeProdnitaChiniiqnes 
.  Thann,  Alsace. 
D 
Tin.   maniifacture   of    dinitrobutylxylidioe    by    tin 
nkretion  of  butylxylidine  in  sulphui  ationatO  C., 

isd,  and  alto  the  conversion  of  dUnitrobutyl-xylidine 
•    uidine  into  dioitrobutylxylyl-  ami  dinitrobutyltolyl- 
le  by  diazotising   the   amides,  converting  into  'l"' 
ugwith  ammonia,  or  bj  diazotising 
and  t rt-ntiiiL.'  with  bydrazoic  acid.     A.  i  .  \V. 

Guanidint    Salt*.    .1     P  for    thi    Preparation   of. 

\   Goldberg,  I  hemnitz;  \V,  Siepcrmann,  and   II. 

!.        .      ,,,,„>■      Eng   Pal   89,808,  Dec.  10,  1897. 

ising  ammoninm  Bulpho- 

imposition   takes   place  slowly,   and   the 

,j,  |,|  ,.  u0|  i,.  the  process  claimed,  ammoninm 

sulpbocyanide  is  heated  with  a  metallic  oxide  or  Bait  in  an 

atmosphere  of  ammonia,  or  the  doable  sulphocyanide   of 

lium  and  a  heav]  metal  is  heated  under  ordinary  or 

\       ond  claim  i-  for  the  admixti f 

a  neutral  porous  Bubstance  with  the  reacting  mass. 

—A.  C.  W. 

Ethyl   Alcohol,   Imptt.   in  the   Manufactun    of.      F.   C. 

Coudert,  Jun.,   New  York,   U.S.A.      Eng.    Pat.    17,159, 

Aug.  9,  i ! 
AcrrTLKKB,  obtained  From  calcium  carbide,  is  brought  into 
contact  with  ■  solution  of  a  red  such  as  the  double 

ami inm  chromous    sulphate       Ethylene    is    produced, 

which  is  absorbed  hi  sulphuric  acid.    After  the  addition  of 
water  t"   the   solution   of  ethylsulphuric  acid,  alcohol   is 
i  -iilliitii.il.    The   reducing  agent  i-  regenerated 
bj  the  action  of  oascenl  hydrogen  electrolytically  pro 

ribed  is  claimed.    A  suitable  apparatus  is 
mI-..  .I.  ii  ribed  — A.  ( '    W. 


XXI.-PHOTOGRAPHY. 

Photographic    Negatives    into    Poeilivee,    Convereion    of. 
Liesegaug.     Phot.  Corr,    1898,  35.  581  i  through 
i  boi  960. 

Wiir.s  a  gelation-bromide  nogs  is  immersed 

oluti f  ammonium  persulphate,  ii  is 

bleached ;    and  nn  treatment  with  "arm  water  (even  the 
natural  warmth  ol  the  band  saffioet),  the  deposit  dii 
the  tiim  nnchangs.  I      I  pod 
i  p  iU    if   prodnced  whicu  contains  the  shadows 
i,i .  are  more  ot   leas  eaten 
imic  only  behaves  in  ibi-  manner  when 
ii-  rotation  has  been  exposed  to  the  air  fur  tome  time;  the 
rather  to  harden  the  gelatin. 
In  order  to  employ  this  reaction  for  the  preparation  of  a 
!"r   which    purpose    it    is  well   adapted,  a 
'    ;>     iturati  d  solut 
moniumpei  ulphate  that   has  stood  for  14  days  in  an  open 
fla«k  ;  »rl  bleached,  it  is  Boated  with    water 

and  gentrj  ruhrx  .1  with  the  Rngi  r.    The  plats  is  tbi  n 
niiii  an  aqui  ol  ■  suitable  dyej  o 

he   required,  i  douring  matter  is   precipitated 
within  the  gelatin  by  doobl  I     II.  I.. 

I'm  ,  ■  I  l      ■  •        ,1     S|„  fh 

Chen  22, 

■ 

.t   turpentine  bad  a  marked 
influence,   which   hi     irtribntcd   to   the    liberated 


la  order  to  determine  whether  this  w;i-  the  correct 
explanation  of  the  phenomenon,  or  whether  the  change  in 
the  plate  was  not  rather  brought  about  by  the  emission 
of  photc-chemically  active  rays,  the  author  repeated 
11'-  experiments  in  the  following  way.  Three  photo- 
graphic  plates  were  supported  horizontally  at  different 
levels  in  a  skeleton  stand  which  was  placed  upon  a  glass 
plate,  and  covered  with  a  glass  bell-jar,  forming  a  tight 
chamber.  <  in  the  mi, Idle  photographic  plate  was  placed 
a  -mall  dish  of  tuipentine,  the  vapour  from  which  Boon 
tilled  the  extemporised  chamber.  The  apparatus  was  then 
left    in   a    dark    room   for   four  or   live  days.      In   the   tir-t 

experiment  the  photographic  plates  at  the  bottom  and  middle 

were  placed  with  the  film  uppermost,  whilst  the  top  plate 
had  it-  film  underneath.     After  the  exposure  to  the  action 

of  the  turpentine,  all  three  plates  were  c pletely  blackened, 

with  tin-  exception  of  the  spot  on  the  middle  plate,  where 

the  porcelain  dish  containing  the  turpentine  had  stood. 
In  the  second  experiment  the  pi  -ition  of  the  plates  was 
reversed,  the  top  one  having  its  film  upwards,  and  the 
other  two  downwards.  In  this  case,  after  the  given  ex- 
posure, the  plates  were  only  darkened  at  the  edge-,  and 
in  other  parts  were  transparent      In   both  experiments 

the  air  in  the  lull  jar  wa-  completely  saturated  with 
turpentine  vapour,  SO  that  had  the  vapour  been  the  active 
agent,  the  plates  should  have  been  completely  blackened 
in  each  case.  Hut  the  author  consider-  that  the  theory 
of    the   emission    of   active    rays    by    the    turpentine    would 

account  for  the  results  in  each  ease.  In  the  first  experiment 
these  rays  would  strike  immediately  on  the  film  of  the 
top  photographic  plate,  and  mi  the  inner  walls  of  the 
bell-jar,  win  nee  (hey  would  be  reflected  on  to  the  films 
of  the  middle  and  bottom  plate-,  whereas  in  the  second 
experiment  only  the  edges  of  the  films  would  receive  the 
reflected  rays.  In  tin  author's  opinion  there  is  a  continual 
exchange  going  on  between  the  cosmic  ether  which  lies 
between  the  molecules  of  a  substance  and  the  cosmic  ether 
Outside,  and  in  the  ease  of  turpentine,  the  intcrmoleetilar 
ether  is  endowed  by  the  influence  of  the  turpentine  molecules 

with   vibrations   similar   to  those  of  the   ultra-violet  ray-  of 

light,  and  which,  like  them,  are  photo  chemically  active. 

A.  M. 

Platinum,  Gold,  and  Silver  Chlorides;  Action  of  Light  on. 
-•nsia.lt.     Proc.  Chem.  Soe.  1898,  [198],  179. 

TriK  action  Of  direct  sunlight  on  \ery  dilute  solution-  of 
potassium  chloroplatinate  is  similar  that  of  prolonged 
heating,  platinum  monochloride  being  separated  a-  described 
in  an  earlier  paper  :  I'roe  1898,  14,  85),  I  he  action  of 
bright  sunshine  is.  however,  slower  ami  feebler  than  that  of 
heat.  Snhuii.il-  of  gold  chloride,  if  sufficiently  dilute,  are 
in. .re  readily  affected  b]  light  than  corresponding  platinum 
solutions,  An  aqneons  solution  containing  about  0*04  pex 
Id  chloride  required  exposure  to  bright  sunshine 
for  a  da]  or  two  before  anj  action  was  perceptible,  and  the 
reduction  was  inoomph  te  even  after  exposure  .luring  several 

A  nlor.   dilute  solution,  containing"  .lit. 

of  gold  chloride,  became  distinctly  bluish  after  a  few  hours' 
i  cpoanre,  ami  the  him-  coloration  deepened  day  by  dav  until 
a  deposit  formed,  which  was  bine  by  transmitted  light,  and 
afterwards  assumed  the  usual  brown  colour  of  precipitated 
gold,  the  liquid  Ii.  ing  Ii  ft  colourless.  A  trace  of  hydrogen 
peroxide  was  detected  in  the  liquid.  The  reaction  ma] 
therefore  '  I  to  he  the  same  In  this  case  as  when 

t]    dilate  -..'nit: f  auric  chloride  is  decomposed  by 

-  77.  74). 
It  teemed  probable  thai  the  action  of  light  on  silver 
•  de  would,  like  tin  decomposition  of  platinum  and  gold 
chlorides  in  dilute  solution  by  the  action  of  In  at  or  of  light, 
depend  on  tin  preet  nee  ..i  water  and  tin-  formation  of  hydro 
chloric  acid  ami  hydrogen  peroxide.  Some  silver  chloride, 
precipitated  from  solution  of  siu,.r  nitrate  by  hydrochloric 

».i-   tl uglily   washed   l  n  with   repeated 

portions    of  water,  and    decantation,   the    operation    being 

i,  ted  by  feeble  gaslight,  ami  then  exposed  under  * 
to  ii,  i  ret  sunlight,  with  frequent  agitation.     After  - id 

the    supernatant    water    w.i.    examined,     and    was    found   to 

contain   a   very  appreciable  quantity  of   hydrochloric  acid, 
and  to  gin-  a  faint  r<  iction fot  hydrogen  peroxide.    One 
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of  the  two  formulae  which  will  satisfy  these  conditions  is 
6AgCl  +  4H„0  =  2Ag:Cl  +  2Ag  +  2H.:02  +  4HC1.  But  as 
silver,  set  free  molecularly  in  presence  of  hydrochloric  acid, 
would,  on  a  reasonable  presumption,  form  silver  chloride 
with  liberation  of  hydrogen,  and  as  the  nascent  hydrogen, 
would  react  on  part  of  the  hydrogen  peroxide  to  form  water, 
the  equation,  with  these  corrections,  becomes — 
CAgCl  +  4ILO  =  2Ag,(T  +  2AgCl  +  2HC1  +  2H.O  +  H.,02. 

The  same  series  of  reactions  would  occur  with  the  reformed 
silver  chloride  and  water,  and  it  is  obvious  that,  as,  at  each 
sta°e  of  the  reaction,  one-third  of  the  silver  chloride  and 
one-half  of  the  water  are  reproduced,  and  similarly  with  the 
hvrochloric  acid  and  hydrogen  peroxide,  it  follows  that  wheu 
the  silver  chloride  takiug  part  in  the  reaction  is  completely 
converted  into  argentous  chloride,  water  will  still  be  left  as 
a  permanent  residue  in  addition  to  hydrochloric  acid  and 
hydrogen  peroxide.  This  assumes  that  the  silver  chloride 
in  a  condition  of  accessibility  to  the  influence  of  light  is  in 
the  exact  proportion  to  the  water  present  indicated  in  the 
equation.  But  if  the  attackable  silver  chloride  is  present 
in  a  certain  excess  over  that  required  by  the  equation,  the 
end  [products  of  the  series  of  reactions  may  (^represented 
by    the  simple  equation 

4AgCl  +  2H„0  =  2Ag,Cl  +  2HC1  +  H„0,, 
in  which  no  residue  of  water  appears.     This  i>  the  second 
.if  tin-  two  possible  formula;  referred  to. 

Some  silver  chloride,  precipitated  and  washed  as  already 
described,  was  dried  for  several  hours  on  a  sand  bath,  the 
temperature  being  raised  progressively   until  the  chloride 
became   adhesive.      Although   the  process   was  conducted 
under   very   feeble   gas    light     the   chloride   was  sensibly 
discoloured.      This  discoloration   is  probably  due    to    the 
same  reaction   taking    place    between    moisture    and   the 
chloride   under  the  influence   of  a  high  temperature   as  is 
effected  by    light    in    the  cold.      It    appears    that    a  higher 
temperature    is  needed  for  the  reaction  than  that  of  water 
boiling   at   ordinary   pressure,   as    the   chloride  is   not  dis- 
coloured  by    heating  under    water.      A   tube    containing 
imperfectly  dried  silver    chloride    was   exposed   to  direct 
sunshine,   when    a  bluish    tint   instantly  spread    over  the 
chloride,  deepening  to  a   rusty  brown,   but  leaving  patches 
unaffected,   so    that,  after    long   exposure,   the    fragments 
presented  a  mottled  appearance  with  white  spots  on  a  dark 
ground.     Evidently,  portions  of  the  chloride  were  ready  dry, 
though  the  bulk  was   not   so,  the  dry  portions  resisting  the 
action  of  light.     Another  tube,  rather  long  and  narrow,  was 
similarly  filled  with  the  dry  chloride,  sealed,  and  exposed  to 
sunshine  with  about   half  its  length  covered.     The  exposed 
portion  of  the  chloride  darkened  as  in  the  former  ease,  with 
patches  remaining    unaffected.       The   covering    was   then 
shifted  over  the  previously  exposed  part  of  the  tube,  with 
a  like  result ,-  but  the  darkened  chloride,  now  sheltered  from 
light,  became  slowly  bleached,  until  it  was  quite  white.     On 
again    reversing     the     conditions,    the    bleached    portion 
darkened,  and  the  coloured  portion  was  bleached,  the  same 
happening  on  each  subsequent  reversal.     Even  in  the  portion 
of  the  tube  exposed  to  bright  sunshine,  the  chloride  on  the 
under  side  became  partially  bleached,  and   on   turning  the 
the  tube  round,  the  effect,   after  a   few  hours  was  reversed. 
Drv  silver  chloride  was  then  placed  in  the  central  part  of  a 
phial  tube,  and  was   protected  by  a  little   recently  ignited 
asbestos  from  contact  with  fragments  (placed  in  its  lower 
and  upper  parts)    of  calcium  chloride,  and  of  caustic  soda 
taken  from  sodium  that  had  been   long  kept  in   a   loosely 
closed  bottle.     The  well-closed  phial   was  kept  in  the  dark 
during  twojor  three  days,  to  give  time  for  absorption  of  mois- 
ture, and  was  then  exposed  to  sunshine.     The  silver  chloride 
became  coloured,  with  white  spots  remaining"unattacked,  as  in 
the  former   cases  ;  but,  on  transference  to  a  dark  place,  or 
shading  a  portion,  there  was  no  bleaching.     The  coloration 
remained  practically  constant  in    light  and   in  shade.     The 
bleaching     effect,   or    the    reformation    of    argentic   from 
argentous  chloride  under   the  conditions  described  in  the 
former  case,  must   therefore  be  attributed  to  a  reversal  in 
the  dark  of  the  primary  reaction  which   takes  place  in  the 
light;  a  reversal  made  impossible  in  the  last-mentioned  case 
by  the  absorptive  action  of  the  calcium  chloride  and  the  soda. 
Hydrochloric  acid  has   no  bleaching  effect   on  light-altered 


silver  chloride  suspended  in  water,  either  in  darkness  or  in 

light. 

PATENT. 

Silver,  Impts.  in  the  Production  of  Halogen  Compounds  of. 
J.  C.  Mewburn,  London.  From  Chemische  Fabrik  von 
Hevden  Gesellschaft  mit  beschriinkter  Haftung,  Dresden, 
Germany.     Eug.  Pat.  26,176,  Nov.  10,  1897. 

SOLUTtONS  of  colloidal  silver  are  treated  with  chlorine, 
bromine,  or  iodine,  preferably  in  aqueous  solution,  until 
decolorisation  takes  place,  to  obtain  the  corresponding 
halogen  compound  in  solution.  Light  is  excluded  during 
the  process.  An  example  is  given,  according  to  which 
10  litres  of  a  dark  aqueous  solution  of  0-5  per  cent,  of 
colloidal  silver  is  treated  with  chlorine  solution  of  0" 6  per 
cent.,  gradually  added  until  the  solution  is  decolorised. 
Mineral  acids  and  salts  precipitate  insoluble  silver  chloride 
from  such  a  solution,  but  sodium  acetate  gives  a  precipitate 
in  which  the  silver  salt  is  partly  in  the  colloid  state.  But 
when  it  is  desired  to  obtain  the  soluble  silver  haloid  as  a 
precipitate,  gelatin  and  ammonium  citrate  are  added.  It  is 
stated  that  these  silver  haloid  salts  are  suitable  for  photo- 
graphic and  medical  purposes. — E.  S 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Guncotton,  Moist  ;  The.  Slow  Decomposition  of.  J.  C.  A. 
Simon  Thomas.  Zeits.  angew.  Chem.  1898,  [44],  1003— 
1006. 
On  extracting  moist  pressed  guncotton,  such  as  is  used  for 
torpedo  charges,  with  water,  calcium  nitrate  and  nitrite 
can  be  detected  in  the  extract.  Such  guncotton  contains  at 
most  10  to  15  per  cent,  of  water,  and  in  order  to  increase 
its  stability,  the  manufacturers  add  from  1  ]  to  2\  per 
cent,  of  chalk,  so  as  to  neutralise  any  acid  produced  by 
the  spontaneous  decomposition  of  the  explosive.  In  the 
author's  opinion  the  chalk  causes  a  saponification  of  the 
nitric  acid  ester,  partially  by  means  of  the  calcium  carbonate 
itself,  which  is  not  altogether  insoluble  in  water,  and 
partially  by  its  formation  into  calcium  bicarbonate  through 
the  carbon  dioxide  in  the  water.  lie  does  not,  however, 
agree  with  O.  Guttmann  (this  Journal,  1897,  283')  (at  least 
in  the  ease  of  damp  guncotton),  that  it  would  be  better  not 
to  add  chalk.  For,  he  contends,  there  is  always  a  slight 
spontaneous  decomposition  in  such  guncotton,  with  the 
formation  of  free  acid,  and  if  this  is  not  neutralised  by 
chalk,  there  is  a  danger  of  its  setting  up  a  further  decom- 
position. In  his  opinion  the  advantage  gained  by  the 
neutralisation  of  the  free  acid  more  than  compensates  for 
the  disadvantage  of  the  slight  saponifying  effect  of  the 
neutralising  agent. 

The  experiments  described  in  the  present  paper  were 
undertaken  with  the  objects  of  obtaining  further  proofs  of 
the  saponifying  influence  of  chalk,  and  of  determining  at 
what  rate  the  saponification  proceeded.  A  specimen  of 
guncotton  from  Stowmarket,  which  was  more  than  12  years 
old,  was  mixed  with  water  and  chalk  so  as  to  increase  the 
saponifying  factors.  The  amount  of  water,  calcium  car- 
bonate, and  calcium  nitrate  in  the  original  sample  were 
determined  before  the  addition,  and  the  substance  used  for 
the  experiments  finally  contained  25  per  cent,  of  water  and 
9  per  cent,  of  chalk.  Portions  of  this  mixture  were  kept 
(1)  for  six  months  at  the  ordinary  temperature;  (2)  for 
six  nronths  at  30°  C;  and  (3)  for  14  days  at  50°  C.  In 
experiments  (2)  and  (3)  the  flasks,  filled  as  completely  as 
possible  with  the  guncotton,  were  connected  with  a  gas- 
measuring  apparatus.  In  the  second  experiment  only 
2-5  c.c.  of  gas  was  collected,  consisting  entirely  of  air 
expelled  from  the  flask.  In  the  third  experiment  the  volume 
of  gas  (atO°  and  760  mm.)  was  6-9  c.c,  and  contained  only 
a  trace  of  carbon  dioxide.  From  these  results  the  author 
concluded  that  any  considerable  decomposition  of  the  gun- 
cotton  was  out  of  the  question ;  for  otherwise,  in  the  last 
experiment,  the  free  nitric  acid  would  have  liberated  carbon 
dioxide  from  the  calcium  carbonate.  But  as  this  was  not 
the  case  decomposition  could  only  have  proceeded  as  far  as 
the  formation  of  calcium  bicarbonate. 

2CaC03  +  2HX03  =  CaH^COj).  +  Ca(NO:l)i. 
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•  n  :■■  lime  were 

I  had  t n  k.-|.t  in 

•  n  !..nr  yt  irs  in  Jars.    The  results 
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that   the  influence  of  a  tro|iic:il 
temperature  lad  almost   doubled   the  amount  of  soluble 
ttoa,  and    also   thai,  if  any  soda  was 
i-  manufacture,  the  sodium  salt-  were  subsequently 
bed  out. 
.i  conclusion  which  the  author  arrive-  a' 
I    Like   in  .r   the   acid    formed    by  the 

.11  of  moist  guncotton  to  oi  u 
the   chalk    usually   added.       Snch   guncotton   should    be 
remored    from   the  rton  ill  the  chalk   hat 

up  small  or  otherwise  sub- 

fd  with  a   fresh    portion   of  chalk,  and  again 

unless  the  of  nitrogen  has  fallen  too  low. 

— C.  A.  M. 

Guncotton   and  Smokelest    Powder,    Stability    Tests    for. 
J.  C,  rhomas.     Zeits.  fur  angew.  Chem 

[48  1. 

turn  (this  Journa  33)  has  -down  that  the 

■  in   constituents    in    modern    Brno 

1  the  Abel  lest  untrust- 

The  author  finds  thai  the  test  is  equally  nnsatis- 

factory  with  m:m\  samples  of  guncotton,  a  fact  which  he 

if  mercury,  left   in  the 

fter  il   has   been  treated  with  verj  dilul rrosive 

ilution.  A  mere  trace  of  metallic  mercury  (such 
■I  be  reduced  in  the  cotton)  would,  bj  vaporising  and 
Dgwith  any  iodine  thai  might  b<  suffice 

nt,  or  si  least  to  binder,  the  bluing  of  the  iodide- 
paper.  Au  old  -ample  of  Btowmarkel  gin 
which  gave  the  reaction  after  four  minutes  at  HO  C,  was 
washed  with  a  0*1  per  cent,  solution  of  mercuric  chloride, 
and  then  « itb  water,  after  which  it  .resisted  the  teal  for  an 
hour  ;  and   a   strip  of  paper  already  blued  in  a  different 

utter    a    minute's 

in    'le     apparatus    with    tin-   mercury-treated 

The  presi  mei   urj  em,  i„-  demonstrated 

ild  leaf  in  tie  i, pi  i  ed  test- 

!  Mle  ..(    the  cotton   heated  to  7"        BO    I    . 

I  succei  led  in  obtaining  with  Quttmann's 

the  -ho;  i  non  by  which  it   was 

said  t"  I li '  The  author  believes,  however,  that 

on  the  detection  of  mere  traces  of  decompo 

n-itive  and  too  liable  to  be  vitiated 
i.h  a-  an 
bond  in  smokelest  powders.     The  only  reliable  test  is,  to 


heat  the  material  for  h  long  period,  and  to  determine  the 
time   thai   elapses   before   red-brown   fame-    are  evo 

il,  at  the  Viet.'  on  Applied  Chemistry, 
described  a  heal  test,  by  which  the  -ample  is  heated  to 
130  — 185'  C,  in  strong  glass  eprouvette-.  closed  with  corks 
Burrounded  by  paraffined  paper,  until  a  piece  of  litmns 
paper,  moistened  with  glycerin  and  water,  is  bleached  by 
the  brown  nitrous  vapours  evolved.  The  author  confirm* 
Zigall  in  hi-  statement  that  any  g 1  -ample-  of  nitro- 
cellulose powder  should  Bland  this  test  for  five  hour-. 

The  author  recommends  a  te-t,  which    he  lias   used  with 

n    for  a    long    time.     A    very    carefully    cleaned 

reagent  cylinder,  16  cm.  high  and   l'.r>cm.  in  diumeter,  is 

fitted  with  a  well  ground  ^'la-s  stopper,  and  is  supported, 

with  its  lower   end    in  an  oil-bath,  and  with  the   upper  part 

freely  exposed.  The  sample  to  be  tested  is  placed  in  the 
bottom  of  the  tube,  and  i-  thus  heated  by  the  oil-bath  to  a 
given  temperature  (of  about  LOO  (.'.  I,  which  is  carefully 
maintained  for  eight  hours  a  day,  until  the  productiai 
red-brown  fames  ■-  "'•-•  i.'l  i  for  which  purpose  a  -trip  of 
white  glazed  paper  i-  held  behind  the  upper  portion  of  the 
tab.'.  The  tube  is  always  left  in  the  oil-bath,  during 
the  whole  time  of  heating  and  cooling.  Two  tests  are  made 
with  each  sample,  and  the  exact  time  after  which  the  first 
distinct  appearance  of  brown  fumes  t-  observed,  is  taken  as 
the  end  of  the  te-t.  When  the  samples  withstand  the  test 
for  a  long  period,  the  variation  in  the  re-ults  may  be  con- 
-i.brable.  but  greater  concordance  is  found  when  decom- 
position seta  in  early.  If.  however,  the  sample  has  borne 
the  heating  for  a  sufficient  time  to  indicate  its  safety  in  use, 
discrepancies  (probably  due  to  physical  variation-)  are  of 
small  account  l'owders  containing  nitroglycerin  are  b-s 
stable  than  those  without ;  and  it   would  appeal  that  thig 

sul  stance  i-  more  Sensitive  than  guncotton  to  an  incrca- 
temperature.     The  results  of  this  test  cannot  be  compared 
with  those  obtained  by  Abel's  method. 

Prom  experiments  made,    it    i-    concluded    that  a  ponder 

nitroglycerin  should  show  no  brown  fume  until 
it  has  been  heated  to  94 — 96  C,  as  in  this  te-t.  for  four 
days;  and  that  guncotton  and  powders  free  from  nitro- 
glycerin should  show  no  fume  until  tiny  have  been  heated 
.I  C,  for  three  days.  The  higher  temperature  is 
used  in   tin-  latter  ca  the  i inn    required   under 

■  •  conditions  i-  shorter,  an. I  because,  for  that  reason, the 
results  are  more  concordant. 

Samples  of  smokeless  powder  which  have  been  maintained 
at  a  constant  temperature  of  80   or  85   havi  I  by 

the  above  stability-test  at  94s— 96  « '.,  at  ha 
interval-  :  and  others  kept  at  ■).'>  — 50  C.  have  been  similarly 
te-ted  at  intervals  of  three  months.  In  all  cases  there  wat 
a  distinct  deereasi  "i  stability,  induced  In  the  prolonged 
c\j...-iii.  to  temperatures  varying  from 'to  to  50  I  ,  *<i* 
i-  in  the  former  case,  but  very  marked  in  the  latter. 
1 1.  inference  to  be  drawn  i>  that  magasines  in  which  anon 
powdi  i  -  ai  mid  in-  kept   a-  cool  as  possible,  even 

li\   artificial  means,  it   necessary,  in  the  eat  i  em- 

ployed on  service  in  the  tropics. 

Borne  "i  the  results  obtained  are  given  in  the  following 

table:  — 


Red-brown  l'luncm 






»r:,. 


with 
Willi 


i  .In  I; 


urapliii.  . 
„  '  I        w  th 

.il.n. 

ut.  nilro- 

nt.  nitro- 


;..l  .    lei  -108°. 


i    > 


*-S»     | 

3-31 


■2 


1-1 


— W.  <■    If. 
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Matches,  A  New  Compound  for.     Eng.  and  Mining  J., 
Nov.  26,  1S98,  634. 

In  response  to  the  reward  offered  by  the  French  Govern- 
ment for  a  substitute  for  white  phosphorus  in  making 
matches,  MM.  Sevene  and  Cohen  have  submitted  their 
matches.  These  matches  contain  phosphorus  sesqui- 
sulphidc  and  chlorate  of  potash.  The  sesquisulphide  is  a 
grey-yellowish  substance,  which  is  prepared  by  heating 
amorphous  (noil  poisonous)  phosphorus  and  sulphur.  The 
substance  is  very  stable  ;  l.einoine,  who  studied  it  in  1864, 
kept  it  for  1 J  years  exposed  to  the  air  without  noticing  any 
change.  Its  latent  heat  is  low  ;  it  ignites  at  95°  C.  (203°  F.), 
and  can  be,  therefore,  lighted  by  rubbing,  like  ordinary 
phosphorus.  The  mixture,  with  chlorate  of  potash, 
burns  quietly,  whilst  the  mixture  of  amorphous  phosphorus, 
which  takes  fire  at  200°  C.  only,  and  chlorate  of  potash,  is 
really  explosive.  For  this  reason  inert  substances  are  added 
to  the  chlorate  in  safety  matches;  but  safety  matches  are 
still  to  be  found  which  spit  unpleasantly.  The  new  matches 
are  not  likely  to  contain  other  impurities  than  amorphous 
phosphorus  and  water.  They  have  become  popular  during 
the  few  months  they  have  been  obtainable,  and  are  known 
as  the  !S.  C.  matches,  after  the  initials  of  their  inventors. 
The  public  may  hardly  have  noticed  the  change,  for  in  their 
appearance  the  new  matches  resemble  the  old  ;  they  may 
have  a  faint  smell,  more  a  sulphide  than  a  phosphorus  smell, 
however.  The  sesquisulphide,  at  any  rate,  has  such  a  faint 
smell,  but  the  employes  in  the  works  are  said  not  to  com- 
plain about  it.  The  new  matches  do  not  phosphoresce  even 
when  rubbed  energetically,  but  they  are  poisonous  to  some 
extent. 

PATENTS. 

Explosives,  Im.pt s.  in.     II.  Bovd.Tdmworth.    Eng.  l'at. 
30,442,  Dec.  23,  1897. 

The  following  ingredients  in  or  about  the  proportions  stated 
arc  ruiNed  together  with  cotton-seed  oil  and  compressed 
into  cartridges. 

Nitrate  of  soda,  7  parts  by  weight  ;  sulphur,  4  parts  ; 
pierate  of  ammonia,  2  parts  ;  bichromate  of  potash,  1  part  ; 
peat  dust,  1  part;  commercial  lime,  1  to  3  parts.  Instead 
of  peat  may  be  used  sawdust,  fossil  meal,  powdered  mica, 
and  instead  of  lime,  Irish  bog  ore,  or  oxide  of  iron  which 
has  been  used  for  gas  purification. — \V.  M. 

Matches,  Impts.  relating  to  the  Manufacture  of.  C.  Kastner 
and  A.  Swoboda,  Vienna.  Eng.  Pat.  30,546,  Dec.  24, 1897. 
It  is  proposed  to  use  vegetable  stalks  such  as  those  known 
as  alieante-straw  cut  into  suitable  lengths  as  a  substitute 
for  wood  in  the  manufacture  of  matches.  The  opening  at 
the  head  or  foot  end  of  the  hollow  match  may  lie  closed 
before  dipping  by  a  paste  made  of  cellulose. — W.  M. 

Explosives  and  their  Use,  Impts.  relating  to.     G.  H.  Hosie, 

Iunellan.  Eng.  Pat.  3863,  Feb.  16,  1898. 
This  patent  describes  safety  cartridges  to  be  placed  in  the 
borehole  above  the  explosive  charge,  with  the  object  of 
preventing  ignition  of  any  explosive  gas  which  may- 
be present.  They  are  composed  of  one  or  more  of  the 
following  ingredients  :  Glauber's  salt,  soda  crystals,  the 
alum  compounds,  borax  ;  the  hydrates,  chlorides,  sulphates, 
tungstates,  and  binoxalates  of  ammonium  and  magnesium  ; 
minerals,  such  as  clays,  infusorial  earths,  asbestos,  charred 
organic  matter ;  and  nitrogen,  ammonia,  air,  and  carbonic 
anhydride  in  a  compressed  state.  The  compressed  gases  are 
containeil  in  metal  cases  suited  to  the  size  of  the  boreholes. 

— YV.  M. 


XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

A  New  Crucible,  the  "  Tube-Crucible."    E.  Murmann. 

Mouatsh.  fur  Chem.  1898, 19,  [7—8],  403. 

The  "  tube-crucible  "  has  a  perforated  bottom  ending  in  a 

straight  or  bent  tube.     Over  the  asbestos  layer  covering  the 


bottom  is  placed  another  perforated  plate.  The  use  of  such 
a  crucihle  enables  the  operator  to  heat  precipitates  in  a 
current  of  any  gas  with  the 
exclusion  of  air. — A.  C.  W. 

Boiling  Points,  Reduction  of, 
to  Normal  Pressure ;  and  on 
a  Thermometer  withTempera- 
ture  and  Vapour  Pressure 
Scales.  P.  Fuchs.  Zeits, 
angew.  Chem.  1898,  [38], 
809—871. 
The  author  tabulates  the  varia- 
tions of  the  boiling  points  of 
a  limited  number  (eight)  of 
substances,  with  changes  of 
pressure  recalculated  from  the  experimental  work  of  Keg- 
nault.  Kamsay  and  Young,  and  others,  and  then  describes 
a  thermometer  which  may  be  used  to  ascertain  whether  any 
one  particular  substance  is  pure,  or  to  assist  in  reducing 
the  observed  boiling  point  to  the  boiling  point  under  the 
normal  pressure  of  760  mm. 

A  thermometer  intended  for  the  determination  of  the 
reduced  boiling  point  of  benzene,  for  example,  is  provided 
with  a  scale,  which  is  graduated  on  one  side  of  the  mer- 
curial thread  into  degrees  of  temperature,  the  whole  range 
covered  being  from  about  77  ■  5°  C.  to  81D  C. ;  whilst  on  the 
other  side  of  the  thread  of  mercury,  the  scale  is  graduated 
iuto  the  corresponding  values  of  the  vapour  pressures  of 
benzene  vapour. 

The  boiling  point  of  pure  benzene  under  a  pressure  of 
760  mm.  is  taken  to  be  80°  C.,  and  in  order  to  test  the 
purity  of  a  sample  of  benzene,  or  to  reduce  its  boiling  poiut, 
taken  at  any  pressure,  not  too  far  removed  from  760  mm., 
to  the  normal  pressure,  the  thermometer  is  inserted  in  the 
vapour  of  the  boiling  benzene,  and  the  temperature  and  the 
corresponding  vapour  pressure  noted.  The  barometric 
height,  reduced  to  03  C.,  is  then  obtained,  and  if  this  is 
identical  with  the  vapour  pressure  read  off  on  the  instru- 
ment, the  sample  of  benzene  is  pure,  and  has  a  reduced 
boiling  point  of  80'  C.  If,  however,  there  is  a  difference, 
then  the  sample  is  not  pure,  and  the  reduced  boiling  point 
may  be  obtained  by  adding  the  difference  to  760  mm.,  if  the 
barometric  reading  is  greater  than  the  observed  vapour 
pressure  (or  subtracting,  if  it  is  less),  and  observing  the 
corresponding  temperature  on  the  instrument. — J.  S. 

[Specific  Gravity  Determinations']  Hydrometer  Readings, 
Necessity  for  the  Better  Definition  of  H.  Gockel. 
Zeits.  angew.  Chem.  1898,  [38],  867— 86S. 

As  a  rule  there  is  always  affixed  to  each  hydrometer,  &c, 
a  number  which  represents  ihe  temperature  at  which  the 
determination  ought  to  be  made  in  order  that  the  reading 
so  obtained  shall  correctly-  represent  the  specific  gravity  of 
the  liquid.  The  specific  gravity  so  read  off,  however,  may 
refer  to  water  at  0°,  4°,  15°,  17 '5°  C,  &c,  as  unity,  and 
hence,  owing  to  the  absence  of  any  uniform  system,  the 
author  points  out  that  the  confusion  that  has  arisen,  and  the 
necessity  for  affixing  to  all  future  hydrometers,  &c,  the 
temperature  at  which  water  is  taken  as  unity. 

Instead  of  the  single  number  representing  the  tempera- 
ture at  which  the  instrument  is  correct,  each  instrument 
should,  therefore,  be  provided  with  a  second  number,  thus, 

,    -  .  —. ■„  &c,  the  lower  of  the  two  being  the  temperature 
15      4      0 
at  which  the  specific  gravity  of  water  is  taken  as  unity. 

In  Germany,  the  legal  alcoholmetcr  gives  the  percentage 
of  alcohol  by  volume  or  by  weight,  deduced  from  determi- 
nations of  specific  gravity  made  at  15°  or  15'5°C.,  and 
referred  to  water  of  the  same  temperature  as  unit}-, 
whereas  water  at  4  C.  is  taken  as  unity  in  the  standardisa- 
tion of  lactometers,  and  of  similar  instruments  for  the 
examination  of  mineral  oils. — J.  S. 

Oils,  Lubricating,  and  more  especially  Oleo-Naphthas ; 
( 'ontributions  to  the  Study  of.  A.  Chenevier.  Monit. 
Scient.  12,  [4],»1898,  785—789. 

Recognising  the  practical  necessity  of  determining  th 
fluidity  of  lubricating  oils  at  any  temperature  that  is  Ukel 
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the  beating  of  the  bearings  to  which  the 

ipplied,  !.r  .  up  to   9 gher)  in  the 

cylinders,  the  author  has  devised  the 

apparatus  «hown  in  the  figure.     The  apparatus  being  clean, 

th.    raservoii    \.  provided  with  a  stopcock  below,  is  rilled 

with   tli.    oil   i"  be  tested,  which  is  tlien  allowed  to  flow 

h  the  long  coppei  |J  tabe,  V,  into  the  lower  reservoir, 

It,  in  which  the  level  mij  be  kepi -taut  by  means  of  the 

.  |  5,  From  R  the  oil  passes  down  the  copper 
tube,  AA,  to  the  horizontal  pipe,  B,  and  so  to  the  vertical 
coppei  tube,  Ci  b      the  chief  essential  of  the  arrange- 

l  Ins  tul"-.  t '( ',  i-  of  eopper,  200  nun.  long,  with  an 
diameter  "f  5  mm. :  through  the  centre,  and  main- 
tained accurately  in  position  by  the  guides  at  either  end,  is 
.i  coppei  core  oi  such  thickness  tliat  the  width  of  the 
annular  space  between  the  tnbe  and  the  core  -  just  0*8  mm. 
at  all  point-.      Prom  the  top   "f  this   annular  capillary  tube 

I  by  a rable  spout,  li,  into  any  suitable 

The  whole  i  ment  i  scepting   I  be  resi  ■ 

voir,  \,  i-  immersed  in  an  oil-bath,  holding  7  litres,  heated 

pi    rided  with  s   Btii  rer,  TT,  to   equalise 

the  temperature,  so  that  tin-  oil,  even  when  delivered  into 

the  lowei    i  i-  at  the  temperature  to  be  em- 

for  the  te-t      A  thermometer   is  provided  at  the 


*..     / 


the  tube,  A,  and  two  others  are  placed  ii 
I  .Mi.  one  i"  u  thi  top,  and  one  near  the  In. it. on.     I 
ihould  flow    froiH  \  at   Mich  ,i  rate  thai   thi 
-light  Bow,  drop  by  drop,   from  the  overflow,  8     The  tern 
neratnn  ted,  a  I 

under  the  spout,  D,  and  is  allowed  to   remain  then 

■orancxnctl'  measured  period  of  from,  i  to  12  minute*,  the 

lhal   from  l  t.i   lo  gnna.  of  oil  will 

illected.    Th I  thai  has  thus  passed  through 

bed,  and  _-ht  in  gnna,  that  would 

Boa    p,  i  bout   i-  calcnl  it.  d.     1 1  bet  ma]  be  ob- 

n  units  -I  ».  Igh  the  I 

isora.  an. I  ai 

be  i  spi I 

..inn.,    bj   dividing  the  other  number  by  the 
'   the   "il    it   th.    temperature  employed 

hi  oil  of 


known  and  uniform  fluidity,  -uch  as  colza,  a-  an  irregularity 
in  the  adjustment  of  the  core  in  the   tube  would  introduce 
ins  errors. 
I'.  >r.. IV  has  determined  the  coefficient  of  friction,  p,  of  an 

oil  from  the  formula,  y.  =   ,        ,       .  where  ./  is  the  internal 
128. 1..  7 

diameter  and  L  the  length  of  the  tube,  p  is  the  pressure 

under  which  the  flow   takes   place,  ./  is  the   capacity  of  the 

bowl  of  the  receiver  in  his  special  apparatus  (Monit.  Scient 

1891,  1072—1081),  and  0  is  the  .time  necessary  to  till  thi> 

volume.       This    formula     is    applicable    to    the    author's 

apparatus  ;  but,  as  ,/  i-  the  only  variable  quantity,  —  '  "' 
may  be  determined  once  for  all  as  the  constant  ((')  of  the 
apparatus.  Then,  p.  =  ,  and  C  may  he  found  by  multiply- 
ing the  known  value  for  cols*  oil  (according  to  Petrott's 
tables)  by  the  volume  of  oil  (in  e.c.)  which  has  passed 
through  the  capillary  of  the  apparatus  in  one  hour.  \\  hen 
t  has  once  been  found,  the  value  U  may  be  calculated  for 
any  oil  at  any  required  temperature.  Tables  and  curve-  arc 
given  showing  the  lubricating  values  of  various  oils  at 
different  temperatures,  a-  determined  by  the  apparatus. 

— W.  C.  M. 

PATENT. 

'lit,  rmometi  r,A  A I «  ...  Improved.  J.  G.  Lorrain,  Norfolk 
Mouse,  Victoria  Embankment,  London,  W.V.  From 
C.  s.  Kiick-tuhl.  St.  Louis,  U.S.A.  Kng.  Pat.  29,178, 
Dee  9,  1897. 

I- 1  \  i  it  thermometers  are  made  prismatic  in  croea-eecrjon, 
with  on.  edge  formed  into  a  cylindrical  lens  adapted  to 
magnify  the  image  of  the  thread  of  mercury,  and  with 
narrow  coloured  streaks  on  it-  surface  alongside  of  the 
edge  lens,  for  indicating  the  place  to  look  lor  the  magnified 

image  of  the  mercury  threa  I  and  for  rendering  mi.1i  image 
more  i  asil]  v  isible. —  H.  A. 


ISORGANIC  CHEMISTRY.— QUALITATIVE. 

Sodium  Bicarbonate,  Detection  of  ffonocarbonah  in.  M. 
Kubli.  Archiv.  der  Pharm,  236,  881.  I'liarm.  .1.  61, 
[1480  ,481. 

I  in  author  proposes  :is  a  tesl  for  sodium  monocarbonate  in 
tin.  bicarbonate,  a  0*4  per  cent,  solution  of  quinine  hydro- 
chloride. If  equal  volumes  of  this  and  a  6  percent,  solution 
..I  the  bicarbonate  made  in  the  cold  are  mixed,  no  imme- 
inent  turbidity  -hould  l.c  produced.  In  the 
presence  of  9  percent,  of  normal  carbonate,  a  permanent 
turbiditj  is  obtained  at  once.  (Set  also  this  Journal,  1898, 
\   C.  W. 

Phosphate*,  Mineral  mi, I  Animal,  Method  nf  Distinginth- 

iioj.     F.  Martinotti.     SI  i/    Sper.  Agr.  itai.  1S97.  888. 

i  hi  in.  tho.i  d.p.  ml- on  the  different  amounts  of  insoluble 
residue  obtained  when  the  phosphates  an-  treated  with 
hydrochloric  acid.  The  phosphate  is  first  freed  from 
organic  matter,  if  present,  then  boiled  with  hydrochloric  acid 
and  evaporated  to  dryness  It  is  then  treated  with  hydro- 
chloric   acid  and    water,  the    insoluble   matter  separated   bv 

filtration,  ignited,  ami  weighed. 

The  results  "i  th.-  examination  of  a  large  number  of 
phates  indicated  that  whilst  mineral  phosphates  yield 
at  least  5*26  pei  cut.  of  insoluble  matter,  bone-meal  yields 
at  most  0*90  per  cent  Bone  aah  often  contains  more  than 
:t  per  cut.  of  silicates  ;  mineral  superphosphate  contain-  at 
least  1*20  per  cent,  bone  superphosphate  not  more  than  0*80 
per  cent,  ot   silicates         Double   superphosphates  contain 

about  :i  per  cent.,  and   mixtures  ol   1 e    and  mincral-supcr- 

pho-pbate-,  at  lea-t  2*26  |"  I   (X  Bt,  ol  silica!. •-. 

Prom  these  not  altogether  consistent  data  ii  is  concluded 
that  all  phosphate-  and  sup.  rpii  -jli.it.  —  .  of  animal  origin. 
which  contain  more  than  1  "0  and  0*8  per  cent    respectively 

ol  insoluble  matter  must  be  asaumi  d  to  be  adulterated  with 
mineral  phosphati  -.     U.  II.  3   M. 
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IXORGANIC  CHEMISTRY.— 

QUANTITA  TIVE. 

Portland   Cement,  Detection  and  Estimation  of  free  Lime 

[Ca(OH).,']  in   Set.     X.  N".   Ljamin.     Zap.  Imp.   Russ. 

Tech.   Obsehtsch.,    1898,    32,    75.     Analyst,    1898,    23, 

[271],  277. 
The  author  found  that  the  glittering  crystals  which  are 
often  apparent  when  thin  sections  of  set  Portland  cement 
are  examined  by  transmitted  light,  and  %vhieh  appear  dark 
under  the  polariscope  with  crossed  Nicols,  consist  of  slaked 
lime,  and  he  gives  the  following  methods  for  its  determina- 
tion : — 

(1.)  The  set 'cement  is  ground  until  its  particles  are  smaller 
than  these  crystals,  and  is  then  passed  through  a  sieve  into 
a  Hauenschild's  apparatus.  The  powder  is  treated  with  a 
mixture  of  benzene  and  methylene  iodide  of  sp.  gr.  3'34, 
the  vessel  being  placed  under  the  receiver  of  an  air-pump 
to  remove  air-bubbles,  which  would  prevent  the  heavier 
portions  from  sinking.  The  calcium  hydrate  which  rises  to 
the  surface  is  collected  on  a  filter  and  the  treatment  repeated 
till  all  the  floating  matter  is  recovered.  The  lime  is  washed 
with  benzene  and  ether,  dried  at  120°  C.  and  weighed.  For 
greater  accuracy  the  lime  may  be  further  treated  with  a 
mixture  of  benzene  and  methylene  iodide  of  sp.  gr.  1*0 — ■ 
2-0  in  order  to  remove  fragments  of  coke,  &c,  but  the 
amount  of  carbon  rarely  exceeds  1  per  cent,  of  the  total 
mass.  The  lime  obtained  is  not  quite  pure,  but  the 
impurities  only  cause  an  error  of  about  0'5  per  cent. 

(2.)  The  second  method  depends  on  the  fact  that  calcium 
hydroxide  only  loses  its  water  of  constitution  at  150 — 480 
C,  whilst  the  other  constituents  of  set  Portland  cement  lose 
their  water  of  hydration  at  161)°  ('.  A  sample  of  the  cement 
is  heated  for  two  or  three  hours  at  180' — 200°  C.;  in  another 
sample,  the  carbon  dioxide  is  determined,  and  in  a  third, 
the  total  volatile  matter.  On  deducting  the  amount  of 
carbon  dioxide  and  the  loss  on  heating  to  200°  C,  from  the 
total  volatile  matter,  the  amount  of  water  in  the  calcium 
hydroxide  is  obtained,  and  from  this,  the  amount  of  free 
lime  may  easily  If  calculated.  The  two  methods  are  stated 
to  give  closely  concordant  results. — A.  S. 

Mercury,  A  New  Assay  for.  R.  E.  Chism.  Eng.  and 
Min.  J.  1898,  66,  t«6. 
Sit.vKR  foil  is  used  t<>  collect  the  vaporised  mercury,  and 
to  retain  it  whilst  being  weighed.  From  one-half  to  1  gnu. 
of  the  ore  is  mixed  with  5  grms.  of  iron  filings,  'vhich  have 
been  previously  washed  with  alcohol  to  remove  grease,  and 
ignited,  and  the  mixture  is  placed  with  a  top  dressing  of 
filings  in  a  Battersea  annealing  cup  or  crucible  of  ungla/.ed 
white  clay,  1  ■  5  em.  high,  2  cm.  diameter  at  the  base,  and 
3- 5  cm.  diameter  at  the  mouth.  Over  the  mouth  is  pressed 
a  piece  of  thin  silver  foil,  which  has  been  gently  ignited  and 
weighed,  and  on  this  is  placed  a  flat  copper,  or  preferably 
silver,  evaporating  basin,  containing  cold  water.  Heat  is 
applied  to  the  base  of  the  crucible  for  10  to  15  minutes, 
the  upper  part  being  shielded  and  kept  cool  by  a  piece  of 
sheet  tin  with  a  bole,  through  which  tin:  greater  part  of  the 
crucible  passes.  The  mercury  vapour  rises,  and  is  con- 
densed and  weighed  on  the  cold  silver  foil.  Ten  minutes 
heating  is  not  long  enough  for  most  ores,  whilst  with 
15  minutes,  mercury  is  apt  to  be  lost.  After  weighing,  the 
mixture  should  be  heated  again  for  10  minutes  to  ascertain 
if  any  more  mercury  can  lie  collected,  in  which  case  a  fresh 
assay  should  be  made,  and  the  time  limit  extended,  so  as  to 
confine  the  operation  to  one  heating.  The  silver  foil  shows 
a  distinct  stain  with  only  a  trace  of  mercury,  and  its  depth 
is  a,  rough  indication  of  the  amount  present.  On  gentle 
ignition  the  stain  disappears,  and  the  foil  may  be  used 
again  for  two  or  three  more  assays.  The  underneath 
surface  of  the  silver  dish  should  be  kept  bright,  and 
examined  after  each  operation  for  mercurial  stain  to  guard 
against  loss  of  mercury  through  the  foil  by  leakage  or 
soaking. — A.  W> 

Lead  and  Tin,  Determination  of  Small  Quantities  of.     V. 

Hundeshagen.     Zeits.   fur  iifientl.   Chem.   4,   673 — 670. 

Chem.  Centr.  1898,  2,  [15],  829. 
Filtrates  from  sulphate  of  lead  precipitated  in  the  usual 
way,  often  show,  on  adding  excess  of  ammonia,  more  or  less 


appreciable  quantities  of  lead.  In  consequence  of  this, 
the  effect  was  tried  of  precipitating  the  lead  at  first  in 
presence  of  excess  of  ammonia,  with  the  result  that  the 
ammoniacal  filtrate,  in  absence  of  tartaric  acid,  &c,  was 
found  to  be  always  absolutely  free  from  lead,  whilst  the 
precipitate  contained  all  the  tin  present,  even  such  small 
traces  as  might  easily  escape  detection  ;  also,  the  stannic 
oxide  precipitated  by  ammonia,  filters  easily,  and  is  more 
completely  separated  from  copper,  zinc,  nickel,  &c.,  than 
by  the  usual  nitric  acid  method. 

For  the  determination  of  lead  and  tin,  with  which  may 
be  combined  that  of  iron,  nickel,  aluminium,  and  antimony, 
the  sample  (1  to  5  or  10  grms.,  according  to  the  nature  of 
the  substance)  is  treated  as  usual  in  a  covered  porcelain 
dish  with  nitric  acid.  After  the  substance  has  dissolved, 
the  liquid  which  has  collected  at  the  junction  of  the  covering 
funnel  and  the  dish  is  carefully  displaced  by  dropping  in 
just  as  many  c.c.  of  concentrated  sulphuric  aeid  as  grms. 
of  substance  have  been  taken.  The  funnel  is  rinsed  and 
the  contents  of  the  dish  evaporated  until  fumes  of  sulphuric 
anhydride  are  evolved.  The  liquid  is  then  allowed  to  cool, 
and  water  added,  with  stirring  and  warming,  until  all  the 
soluble  salts  are  dissolved.  Strong  aeneous  ammonia  is  then 
added,  with  agitation,  until  the  hydroxides  of  copper,  zinc, 
&c,  precipitated  at  first,  are  redissolved.  The  ammoniacal 
liquid  is  allowed  to  stand  at  least  24  hours  in  a  cool  place, 
shaking  vigorously  from  time  to  time.  The  precipitate 
may  contain,  according  to  the  nature  of  the  original  sub- 
stance, either  lead  sulphate  with  some  ferric  hydrate,  or 
besides,  tin,  in  the  form  of  dense  flocks  of  stannic  oxide 
(sometimes  also  as  basic  sulphate),  together  with  bismuth, 
aluminium,  antimony,  phosphorus,  silicon,  traces  of  arsenic, 
and  residual  carbon.  The  precipitate  is  washed,  first  by 
decantation  and  then  on  the  filter,  with  dilute  ammoniacal 
ammonium  sulphate  solution  (containing  2'5  per  cent,  of 
XII,  and  2-5  per  cent,  of  (NH4).S04)  till  all  soluble 
metallic  compounds  are  dissolved.  If  the  precipitate 
contain  only  lead  sulphate  with  a  little  iron,  and  the 
quantity  be  not  too  small,  it  is  filtered  directly  on  to  a 
Gooch  crucible,  washed  as  above,  dried,  the  ammonium 
sulphate  volatilised  at  below  red  heat,  and  the  residue  of 
sulphates  of  lead  and  iron  weighed,  from  which  the  iron  is 
washed  out  by  dilute  acid  and  determined  as  ferric  sulphate. 
If  the  amount  be  very  small  (only  a  few  mgrins.),  the  pre- 
cipitate is  dissolved  in  hot  dilute  hydrochloric  aeid  (1 — 1), 
the  filter  and  dish  being  washed  several  times  with  hot 
acid,  and  finally  with  water,  the  solution  evaporated,  with 
addition  of  one  drop  of  concentrated  sulphuric  aeid,  the 
ammonium  salts  volatilised,  and  the  lead  and  iron  deter- 
mined as  above. 

With  very  small  quantities  of  iron,  the  colorimetric 
determination  is  sufficient. 

When  besides  lead  and  iron,  tin,  bismuth,  aluminium, 
&c,  are  present,  the  precipitate  is  dissolved  in  hot  hydro- 
chloric acid,  the  bismuth  precipitated  by  adding  a  large 
excess  of  water,  and  the  filtrate  saturated  with  sulphuretted 
hydrogen.  Excess  of  pure  caustic  soda  is  added,  together 
with  a  few  drops  of  yellow  ammonium  sulphide,  the  mixture 
warmed,  the  insoluble  sulphides  filtered  into  a  Gooch 
crucible,  washed  with  water  containing  ammonium  sul- 
phide, dried,  and  after  the  addition  of  a  little  sulphur, 
gently  ignited  in  a  current  of  hydrogen.  In  the  residue, 
which  consists  of  the  sulphides  of  irou  and  lead,  the  iron 
is  determined.  If  the  precipitate  be  very  small,  it  is 
collected  on  a  paper  filter,  oxidised  with  bromine  vapour, 
dissolved  in  hot  hydrochloric  acid,  and  the  iron  determined 
as  before.  The  filtrate  from  the  insoluble  sulphides  is 
acidified  with  hydrochloric  acid  to  separate  the  dissolved 
sulphides,  and  in  the  filtrate,  after  suitably  concentrating, 
aluminium  is  precipitated  by  cautious  addition  of  ammonia 
and  some  ammonium  sulphide,  the  precipitate  added  to 
that  obtained  from  the  first  ammoniacal  filtrate,  and  then 
purified  from  silicon  and  phosphorus. 

The  reprecipitated  sulphides  are  collected  in  a  Gooch 
crucible  and  ignited,  or  dissolved  in  ammonium  sulphide 
solution,  the  solution  evaporated,  the  residue  oxidised  with 
uitrie  acid,  and  ignited  in  a  current  of  air  containing 
ammonia.  The  residue  is  dissolved  in  strong,  hot  hydro- 
chloric acid,  the  antimony  precipitated  by  metallic   irou, 
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and  the  tin  again  precipitated  and  determined  separately. 

I  ammoniacal  filtrate,  after  separation   of  b  id 
ii„,  ,\  pp.  r,  zinc.  Hirer,  cadmium,  nickel,  cobalt,  &c, 

are  di  ■  \   S. 

/ .  .  /     i  /  .../'.  vtrote  and 

Sulphan       li  Suit   totes'),    Volumelrie    Pre 

I  Buoss.       Zeits.    f.    anal.   Chem. 

1898,  37,     ■    •  186 
Tin.  author  make*  u-e,  In  a  number  of  cases,  of  the  general 

fact  thai  i nal   -alls  (especially   the  insoluble   sulphates, 

i  rtain    metals    are    dV    i     | 
quantitative);,    when     boiled   with   barium   hydrate,    into 

oxides  "r  b  isic  salts.     I  he  a mt  of  alkali  thus  neutralised 

may  b    accuratel}  titrated. 
In  application  the  following  details  are  given:  — 
I.  Esl  ■  Lead.     The  lead  solution  is  boiled  with 

:,h  excess  ill  sodium  sulph  iti  , cooled,  and  exactly  neutralised 
bj  m  ins  ol  pure  caustic  alkali,  and  dilute  sulphuric  acid, 
using  phenolphtbaleln  as  indicator.       The    actual    titration 

which  now  begins  i-  effected  by  adding  '.  barium  hydrate 

ill, boiling  after  each  addition  until  the  solution  is 

permanently  alkaline,  after  which   the   excess   of   base  is 

titrated  back    by       1 1>< ),.     In    tbis  reaction,  PhSo,  is 

u 

converted  into  Pbt  M'bsi »,,  therefore,,   I   c.c.    '.-   alkali 

n-oii'j  Pb. 
•j.  The  lead  is  precipitated  bj    an   excess  of  potassium 
de,   and    tin-  liquid    and   precipitate    afterwards 
treated   exactly    as    described  under    I.       Here  also   the 

Insoluble  lead  i pound  i-  converted  into  the  basic  salt. 

8,  /.""/  Oxalate  is  not  attacked,  eren  at  a  boiling 
temperature  bj  barium  hydrate,  but  may  b,  readily  estimated, 
after  conversion  into  sulphate  bj  treatment  with  sodium 
sulphate  and  calcium  chloride. 

Estimation    of    Sulphuric     Acid    in    Sulphates. — The 

process  is  the  converse  of  that  for  lead,  i.e.,  the  Bulphuric 

acid  i       bo  ting  with  an  excess  of  lead  nitrate 

ami   tin-   precipitate,  after   trashing,  titrated   with  barium 

hydrate.    Similarly,  the   negative  radicle   in   alkali  ferro- 

i    s  maj  b,    estimated  by  precipitation 

with  lead    nitrate,   &c.       With  chromates,   however,  it    is 

advisable  to  filter  off  the  precipitate  and  titrate  the  excess 

■  id  in  the  liquid  bj    the  sulphati    process  i  l  >,  instead 

ol  titrating  the  precipitate   itself,  because  the  red  colour  of 

the  basic  talt,  into  which  the  lead  chromate  is  converted, 

bal  obsenri  -  the  indications  of  the  phenolphthalein. 

Estimation  cf  Copper. — An  excess  of  Bodium  o 

dissolve  thi  date  at   first   thrown 

down)  i"  added,  the  liquid  >  xactlj  neutralised  as  described 

doium  chloride  added,  and  finally 

titrated  at  a  boiling  temperature  with   ,    barium    hydrate. 

Alkalinity  i  indicated  (phenolphthalein)  when  the  whole 
of   the   coppei  i  ipitated    as   oxide,       With 

I  rom  organii  ai  ids,  the  proce 
simpler,    Tin'  solution  is  neutralised  by  tin    aid  of  methyl 

orange     in  derately  dilute   solutions,  the  transition  from 

hi  '  '  jrellowish  green  issharpPj  marked     and  then  till 
hoi  wuh  baryta  water  ami  phenolphthalein  a-  before. 

ible  to  small  quantities  of  copper.     The  solution 
is   boiled   »itb   put. i  ide,   potassium    uiti 

I     cipitation,  filti  red,   and   the 
precinitati  litratcd  with  baryta-water  and  phenolphtl  i 
Alkalinity  obtuins  when half  of  the  copper  fcrrooyunidc 

I     ide. 
I  /|         ...        I 

cipltate  "f  cuprous  o  I  in  the  usual  way  bj  the 

app  "  Folding's  "  solution,  i-  dissolved  in  a  small 

■I"  ■  >' tin  i,  d   in  expel 

oxides  of  nitroi  pure  i  initio  alkali  is 

then  added   t.>  tin   hoi  solnti and  tin-  ixce>s  exactly 

l   l>_\    dilute   acid  ami  thalein.     Finally, 

ili,-  precipitated  cupric  oxide  is  dissolved  (hot)  in  a  slight 
i  nd  sulphuric  a,  id,   ami   the   l  quid, 
ited  back  with  standard  alkali  ami  methyl  oi 
an  indicator. 


Estimation  of  Iron  (in  Ferric  Salts). — 1.  The  modus 
operandi  is  t'"-  same  as  that  given  for  the  determination  of 
coppei  under  "  dextrose,"  with  this  exception,  that  the 
precipitate  of  ferric  hydrate  is  dissolved  in  standard  oxalic 
acid,  and  the  exct-  titrated  back  by  baryta  water.  Under 
these  conditions  methyl  orange  is  neutral  to  normal  ferric 
oxalati- ;  i.e.  1  e.c.  of  X  acid  =  0"0I8G  grin.  Fe. 

2.  The  ferrocyanide  process  is  also  applicable  to  iron. 
The  solution  is  boiled  with  potassium  ferrocyanide  and 
nitrate,  the  precipitate  washed  with  a  weak  solution  of  the 
latter  salt,  and  titrated  in  the  usual  way.  The  whole  of  tin- 
iron  is  converted  into  hydroxide;  therefore,  1  c.c.  X  alkali 

=  o-oint;  gnu.  Fe.— H.  T.  P. 

Molybdenum :  Determination  of  tht  Technically  Available, 
in  Molybdenum -Glance,  II.  Borntrager.  Zeits.  f. 
anal.  Chem.  1898,  37,   138. 

Ab  a  rule,  the  methods  in  use  aim  at  the  estimation  of  tin- 
tot  il,  rather  than  of  the  technically  available  molybdenum. 
The  latter  desideratum  the  author  claims  to  1»-  satisfactorily 
met  by  the  following  process  ;  1  grm.  of  the  or,-  i<  digest*  1 
for  two  hours  with  "Jo  e.c-.  of  strong  nitric  aeid.  in  an 
Brlenmeyer  Husk.  The  molybdic  arid  formed  is  then  dis- 
solve! in  ammonia,  the  solution  filtered,  and  the  residue 
again  treated  with  nitric  aeid  and  ammonia.  The  combined 
filtrates  are  aei.litied  with  nitric  acid,  and  evaporated  to 
dryness.  I  rom  the  residue,  consisting  of  ammonium 
nitrate  and  molybdic  acid,  the  former  is  dissolved  by 
digestion  with  50  per  cent,  alcohol;  the  latter  collected 
on  a  tared  paper  and  weighed;  or.  better  still,  dissolved  in 

normal  ammonia  and  estimated  by  titration. — II.  T.  1'. 

Uranium.  Patera's   Method  for  the   Estimation  of.      II. 

Borntrager.     Zeits.  anal.  ('hem.  1898,  37,  136—487. 
Patera's  method  for  the   estimation   of  uranium  in  its  ores 
is  as  follows  (Presenilis,  Quantitative  Analysis)  : — The  ore 

is  dissolved  in  nitric  aeid,  the  solution  diluted,  saturated 
with  sodium  carbonate,  boiled,  and  lilt,  red.  From  t In- 
filtrate the    uranium     is    thrown    down    by   the  addition  of 

sodium  hydrate,  and  the  precipitate  of  sodium  uranium 
oxide  collected  and  weighed  as  Buch.  The  author  points 
out  that  this  method,  although  fairly  accurate  in  the  ease  of 
pure  high-grade  ores,  yields  results  much  too  high  with 
poor  siii -ions  simpks.  with  such  the  precipitate  always 
contains  a  considerabli  proportion  of  silica.  It  is  advisable, 
therefore,  to  separate  the  silica  from  the  crude  precipitate, 
in  the  usual  way,  by  evaporation  with  hydrochloric  acid, 
and  afterwards  to  reprecipitale  the  uranium  by  ammonia  or 

1     r.  p. 

Tron    ami    Steel;    Hapid    Methods    of    Determining    Hie 

Principal    Elements   in.      M.    I..   Campredon.     Monit 

Scii  nt.  12,  i  l],  1898,  778     781  . 

Tin- folio.  posed  as  standard  methods  :  — 

Iron. —  Dissolve  the  metal  in  dilute  sulphurio  acid,  boil 

oil  the  hydrogen,  add  I  to  -  gnus,  of  sodium  bicarbonate  to 

produce  an  atmosphere  of  (  <  •  ..  in  the  tl  isk,  and  titrate  with 

permanganate,  Time  required:  lOto  IS  minutes,  Accuracy: 

to  withm  li*  i  cc.  of  permanganate  or  0  IS  percent    When 

the  metal  is  incompletely  Boluble  in  sulphuric  acid,  other 

solvents    an-    used  ;   the    iron    is    then    usually    present    in 

solution  as  peroxide,  and  is  titrated  with  stannous  chloride. 
Total  Carbon.-  -Treat  the  metal  with  the  double  chloride 
of  copper  ami  potassium  byCarnot's  method,  transfer  to 
Wiborgh's  apparatus,  and  determine  the  carbon  gasome- 
trically   as   COj.     Tune:  about  -j   hours.      Lccuracj     to 

within  0'  I  1"  i  cent  • 

Graphitic  Carbon. — Separate  the  graphite  by  treatment 

with  mini  aeid,  and  determine  gasometi  ically  by  Wiborgh's 

process.    Time:  about    8   hours.     Accuracy:  to   u   l    pel 

cent. 

Combined  Carbon. —  Determine  by  difference  or  by  the 
Pimi       lor  neld  steels,  1  hour;  for  hard 

steels,  2  hours  t  but  by  thi   Eggertz  test,  a  series  ol  i 

samples  ■  an  be  tested  in  an  hour :  Accuracy,  to  within  0*01 

per  cent 

111    nil    carbon    tests,    Certain     niati  rials.    BUCh     a-     l,in 

•  In ami  ferro-tungsten,  necessitate  the  u«,   of  Blower 

mi  thods. 
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Manganese. — Samples  containing  less  than  1  per  cent, 
are  treated  by  converting  the  manganese  into  permanganate 
by  means  of  bismuth  tetroxide,  and  titrating  with  standard 
hydrogen  peroxide  solution  (Schneider's  process).  Time  : 
10 — 15  minutes.     Accuracy  :   to  0-01 — 0-02  per  cent. 

For  samples  containing  more  than  1  per  cent : — Treat  the 
metal  so  as  to  obtain  a  solution  containing  the  iron  as  ferric 
chloride  and  the  manganese  as  manganous  chloride  ;  pre- 
cipitate the  iron  by  adding  excess  of  zinc  oxide;  and  titrate 
the  residual  liquid  with  potassium  permanganate  at  80°  C, 
adding  the  permanganate  until  a  rose  colour  is  produced 
(Guyard-Volhard*s  process).  The  titre  of  the  permanganate 
must  be  determined  on  samples  containing  known  manga- 
nese percentages,  under  the  conditions  of  the  test,  as 
standardisation  by  iron  leads  to  fallacious  results.  Time  : 
10 — 15  minutes.  Accuracy  :  to  within  O-025 — 0'25  per 
cent,  according  to  the  percentage  of  manganese  present. 
It  is  sometimes  necessary  (e.g.,  with  ferro-chromes)  to 
precipitate  the  Mn  as  oxide  and  redissolve  in  HC1. 

Sulphur. — Dissolve  in  HC1  containing  a  little  H2S04, 
pass  the  gas  mixed  with  CO.,  and  purified  hydrogen,  through 
a  red-hot  porcelain  tube  to  convert  all  volatile  sulphur 
compounds  into  hydrogen  sulphide;  pass  the  gases  through 
a  slightly  acid  solution  of  zinc  acetate.  Add  an  excess  of 
iodine  solution  to  the  flask  containing  the  zinc  sulphide 
(ZnS  +  I,  =  Znl.:  +  S),  and  titrate  back  the  excess  of 
iodine  with  standard  thiosulphate.  This  (Rollet-Campre- 
don's)  method  is  used  in  most  of  the  French  metallurgical 
works.  Time:  for  iron  and  steel,  15  minutes;  for  east- 
iron,  25 — 30  minutes.  Accuracy  :  for  samples  containing 
up  to  (i- 1  per  cent.  S.,  to  within  0-005  per  cent. ;  for  others, 
to  within  0-01  per  cent. 

Phosphorus. — Treat  2  grms.  of  steel  with  75  c.c.  of  a 
(1:1)  nitric  acid,  add  5  c.c.  of  permanganate  solution 
(10  grms.  per  litre);  when  manganese  oxide  begins  to 
deposit,  add  50  mgrms.  of  sugar;  then,  when  the  liquid  is 
clear  again,  add  25  c.c.  of  (1:1)  ammonia  solution,  and 
heat  to  85  C.  Now  add  50  c.c.  of  molybdate  solution  and 
shake  for  5  minutes ;  filter  by  suction  and  wash  with  a 
1  per  cent,  potassium  nitrate  solution  ;  place  the  filter  and 
precipitate  in  a  flask  containing  a  known  quantity  of 
standard  soda,  and  titrate  back  the  excess  of  soda  with 
standard  nitric  acid  (Pittsburg  method).  Time:  15 — 20 
minutes.  Accuracy:  for  samples  containing  less  than  0*1 
per  cent.  V,  to  within  0'OOS  per  cent. ;  for  others  to  within 

0  01 — 0'02  per  cent.  The  determination  is  less  simple 
when  Ti  or  As  is  present. 

Arsenic. — Dissolve  in  nitric  acid  as  in  the  determination 
of  phosphorus.  Evaporate  to  dryness.  Redissolve  in 
strong  11C1  and  transfer  to  a  flask  with  a  side  tube,  add 

1  grm.  of  ferrous  chloride  (free  from  As)  and  distil, 
collecting  the  distillate ;  when  the  liquid  in  the  flask  is 
syrupy,  add  more  HC1  and  re-distil.  Neutralise  the  distil- 
late with  ammonium  carbonate,  and  titrate  the  AsCl,  with 
iodine  solution.  Time  :  2  hours.  Accuracy :  to  within 
0-005  for  samples  containing  little  As. 

Silicon. — For  samples  of,  grey  pig-iron:  Take  1 — 2  grms. 
of  the  sample,  mix  with  1  grm.  of  potassium  chlorate,  and  a 
few  c.c.  of  boiling  water;  add  30  c.c.  of  strong  HC1,  and 
evaporate  to  dryness.  Hedissolve  in  10  c.c.  of  strong  HC1, 
dilute  with  a  little  boiliug  water.  Filter  (filtration  is  very 
rapid),  ignite,  and  weigh.  Time  :  about  1  hour.  Results 
are  likely  to  be  a  little  too  high.  For  white  pig-iron,  steel, 
or  iron  samples:  dissolve  in  nitric  and  sulphuric  acids. 
Time  :  about  2  hours.  Poults  :  accurate.  For  ferro-silieon 
or  silieon-spiegel :  treat  in  a  flask  with  30  c.c.  of  1IC1  con- 
taining bromine.  When  the  metal  appears  to  be  dissolved, 
add  20  c.c.  of  sulphuric  acid  (half-strength)  and  evaporate 
until  white  fumes  are  evolved.  Redissolve,  filter,  ignite, 
and  weigh  the  5iOs.  Papid  determinations  in  samples  of 
pig-iron  may  be  made  by  Ford's  method  in  15  mins. 

Copper—  Dissolve  1— 5  grms.  in  a  pear-shaped  flask  in 
50 — 250  c.c.  of  (1  :  5)  sulphuric  acid.  Ileat  until  dissolved, 
dilute  with  boiling  water  to  250 — 300  c.c.,  and  add,  gradually, 
3  grms,  of  sodium  thiosulphate  iu  crystals,  the  liquid  boiling 
throughout,  and  being  kept  boiling  until  it  has  cleared. 
Filter,  wash,  and  ignite  the  precipitate,  dissolve  in  nitric 
acid,  add  ammonia  in  excess,  and  filter  off  any  iron  that 
may  be  present.     Acidify  the  filtrate  with  I1N03,  evaporate 


to  dryness,  and  volatilise  aminoniaeal  salts.  Pedis:  olvj  in  a 
few  drops  of  nitric  acid,  add  a  slight  excess  of  sodium 
carbonate,  and  acidify  with  acetic  acid.  Add  1  grm.  of 
potassium  iodide  (the  liquid  measuring  10 — 20  e.c),  and 
titrate  with  thiosulphate.  Time  :  1  hour.  Accuracy :  to 
within  0-005  per  cent. 

_  Chromium. — Stead's  method — by  oxidation  with  potas- 
sium permanganate,  followed  by  titration  of  the  resulting 
chromic  acid— should  be  followed  accurately.  Time:  about 
1  hour  for  steels.  Accuracy:  to  within  0"05  per  cent. 
For  ferrochromes  with  difficulty  dissolved  in  dilute  sulphuric 
acid,  the  metal  is  attacked  by  sodium  peroxide  in  a  nickel 
capsule. 

For  nickel,  tungsten,  molybdenum,  titanium,  and  alu- 
minium, the  author  has  not  yet  found  a  rapid  method  that 
he  considers  reliable. — W.  U.  M. 

Ferro-Tungsten,  Analysis-  of.    A.  G.  McKenna.     Eng. 
and  Mining  J.  1SH8,  66,  [21],  607. 

0  -5  grm.  of  the  finely-ground  sample  is  mixed  thoroughly 
with  3  grms.  of  sodium  peroxide  in  a  copper  crucible.  It 
is  necessary  to  use  a  weighed  quantity  of  peroxide,  and 
correct  for  the  small  amounts  of  silica  anil  iron  which  are 
always  present.  The  mixture  is  fused  for  about  one  minute 
at  a  dull  red  heat  with  slight  agitation,  cooled,  and  the  melt 
washed  out  with  hot  water.  A  few  c.c.  of  alcohol  are 
added,  and  the  mixture  heated  to  render  all  the  manganese 
insoluble.  If  the  decomposition  be  complete,  the  precipi- 
tate, which  is  filtered  off  with  aid  of  suction,  contains  the 
iron,  manganese,  and  copper  from  the  crucible,  whilst  the 
whole  of  the  tungsten  is  present  iu  the  filtrate.  The  silicon 
occurs  partly  in  the  precipitate  and  partly  iu  the  filtrate. 
The  filtrate  is  acidified  with  hydrochloric  acid,  evaporated 
to  dryness,  the  residue  taken  up  with  15  c.c.  of  hydrochloric 
acid,  and  the  solution  again  evaporated  to  dryness.  The 
residue  is  then  again  taken  up  with  15  c.c.  of  hydrochloric 
acid,  100  c.c.  of  water  added,  the  mixture  boiled  for  a  few 
minutes,  filtered  with  aid  of  suction,  and  washed  with 
dilute  nitric  acid  (1 :  10).  The  filtrate  should  be  tested  for 
tungsten  by  evaporating  to  drj  ness.  The  precipitate  con- 
taining the  iron  and  manganese  is  dissolved  iu  hot  dilute 
nitric  acid,  the  solution  evaporated  to  dryness,  the  residue 
taken  up  with  hydrochloric  acid  and  water,  and  the  insoluble 
silica  filtered  off  through  the  filter  already  containing 
the  remainder  of  the  silica,  together  with  the  tungsten 
trioxide.  The  precipitate  is  washed  on  the  filter  with  dilute 
nitric  acid,  ignited,  weighed  as  Wo03  +  SiOc,  then  treated 
with  0-5  c.c.  of  sulphuric  acid,  and  about  5  "c.c.  of  hydro- 
fluoric acid,  evaporated  slow iy  to  dryness,  ignited  strongly, 
and  again  weighed.  The  residue  consists  of  tungsten 
trioxide,  whilst  the  loss  in  weight  gives  the  amount  of 
silica. 

The  solution  containing  the  iron  and  manganese  is 
rendered  alkaline  with  ammonia,  boiled,  filtered  with  aid 
of  suction,  the  precipitate  washed  with  hot  water,  re- 
dissolved  in  dilute  nitric  acid,  ammonia  added,  and  the 
precipitated  ferric  hydrate  filtered  off,  washed,  ignited,  and 
weighed.  Manganese  is  precipitated  from  the  filtrate  by 
means  of  bromine,  filtered  off,  dissolved  in  hydrochloric 
acid,  reprecipitated  with  ammonia  and  ammonium  phos- 
phate, boiled,  filtered,  ignited,  and  weighed  as  manganese 
pyrophosphate. 

Ferro  -  tungstens  sometimes  contain  chromium  and 
aluminium.  When  this  is  the  ease,  after  the  tungsten  has 
been  separated  by  evaporating  to  dryness,  the  chromium 
and  most  of  the  aluminium  are  precipitated  by  ammonia, 
filtered  off,  ignited,  weighed,  and  then  separated  by  dissolv- 
ing in  concentrated  nitric  acid,  with  the  addition  of  4  or 
5  grms.  of  potassium  chlorate.  The  chromium  is  converted 
into  chromate,  and  the  aluminium  may  be  re-precipitated 
by  ammonia,  filtered  off,  ignited,  and  weighed.  The 
chromium  may  be  determined  in  the  filtrate,  either  by 
adding  nitric  acid  and  titrating  with  ferrous  sulphate  and 
permanganate,  or  by  reducing  in  acid  solution  with  sodium 
peroxide,  and  determining  as  chromic  oxide.  If  aluminium 
be  present,  part  of  it  occurs  iu  the  iron  precipitate,  and 
must  be  allowed  for. 

Carbon  is  determined  separately  by  fusing  in  a  tall, 
narrow,  covered  crucible  with  sodium  peroxide,  and  deter- 
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fining  ite  formed;  but  a  correction   i- 

peroxide  always  contain-  m   certain  amount  of 

■  .—A.  8. 

/  /        rolytii    Estimation   of.     II-   Paweck.     Z.it-.  f. 

Elektrocbem.  L89E    5.    18],  221 

Tub  author   ban   adopted   the   following  method  for  the 

1    ■  cathode  consists  of 

..!»•  or  two  brass  wire  game  discs  6  cm.  in  diameter  sup- 

ported  "ii  a  brass    wire,  about    10  cut.  long  and   1    rem, 

thick,  which  is  pushed  through   the  central   mesh.     When 

two  disc*  are  employed  they  are  kept  about  12  mm.  apart. 

The  wires  composing  the  disc  an  about   0*5  mm.  in  thick- 

1  1  the  rize  ol  each  mesh  is  about  1  sip  mm.     Before 

fitting  lb'    bran  di  to  the  supporting  wire,  thej 

uronghly   cleaned  with  damp   chalk,   washed    with 

ml    placed  for  a  -ln.rt   time  in  dilute  sulphuric  acid, 

until  they  show  ;i  pure  yellow  colour.    The  prepared  clean 

cathode  i-  next  electrolytically  amalgamated  once  for  all 

bj    suspending  it  in  a  bath  containing  in  200  c.c.  about 

o -t;  gnn.  ol renric  chloride  and  8— 5  c.c.  of  co 

nitric  acid.  In  an  hour  a  current  of  0*1 — 0*2  ampere 
sufficient  mcrcurj  on  the  cathode.  The  amal- 
gamated electrode  i-  then  washed  with  dilute  hydrochloric 
acid,  water,  alcohol,  and  ether,  and  final!}  dried  and  pre- 
nerved  'i  glass  in  a  desiccator.    As  at 

perforated  platinum  electrode  i-  employed. 
Hi.-  electrolytic  estimation  may  either  take  place  in  an 
•  >r  an  acid   solution.     Test  analyses  are   given  to 
-how  the  value  "i   the  method.     The  volume  of  the  eli  i  tro- 
lyte  w.i«,  in  general,  80  i  c.c.  and  it  contained — 


.Mknlin.  Blootrolvto. 


I        I    I     ■      tl.il.Mc. 


0*23-0*81  tine  a-  Znso,. 
"ii  n-nis.  K  BO.or  (fa  Si  i 
Kiill  or  v,"ll.       8— idi  H,SO 


lli.  i  \|  l'.  recommended  is  B*6  volts.  When  the 
electrolysis  is  complete  the  cathode  is  washed  in  distilled 
water  and  linn  with  alcohol,  and  finally  with  Other  and  drii'd 
at  a  low  temperature. 

liter  removing  the  deposited  zinc  I 
coucentrat  le  maj  be  used 

•  iin. 

I  he  n  nilti  ol  the  I  eported   as  the  per- 

mounl  of  sine   in   /.n><>  .~\\  0,  and   -how  the 
i  fr.  •mi  L"j-  in  pet  cent,  to  22*76  percent    Zn, 
.'  quantity,  22*6E  pei  J    v 

and     hfangani   ■  Sulphide,    Estimation   <»/'.     ' 

Murmann      Monatsh  fur  Chcm.    1898,  19,   [7  ai 

Iin  estimations  ol  sine  and  manganese  by  prccipitatiot 
sulphide  and  ignition  in  a  current  of  bj  irate 

lltS,  but    ar-  c.t    t  he    difficultj    "t 

obtaining                     te  and  the  long  duration  of  the  wash- 
ing.    It   the   precipitation    !»■   le  in    the  presence    of 

mi  i    ii  ic   '  him  ide,   the   finely     tl  inese 

sulphide  i                           iloug  with   tl  sulphide 

'    in.  d,  and 
with  late  does   not  go  tiin 

the  filter.     With  small  uuat  ite  it  is  expedient 

tbi    filter  with  precipitated   - 

it  ion      The  mercuric  sulph  I 

"pi.  i'W  i •dm  the  subsequent  ignition. 

Iin-  operation   i-  be  the   author's  "  tube- 

:  rMs  quoted 

in>  Ltions   were  made 
undi  obtain   in    iron 

unahsit. — A    <     W. 

Chili    Saltpetn ,   Alloirabli    Quantity   <>l    PerchloraU    in. 

n 

: 
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Basic  Slag,  Estimation  nf  Citrate  Soluble  Phosphoric  Acid 
in.    J.  Freundlich.     Chem.  Zeit,  1898,  23,  [98],  974. 

P.  W  mm  i:  has  found,  from  experiments  comparing  the  new 
citric  acid  solvent  (containing  8  per  cent,  of  < '.  H.t  >_-  +  It  « » > 
with  the  old  citrate  solution,  that  the  results  obtained  with 
the  former  correspond  better  with  the  values  found  by 
means  of  field  experiments.  The  acid  extract  i-  precipitated 
by  magnesia  mixture  containing  citrate,  and  it  is  Btated 
that  tlii-  procedure  hinders  the  precipitation  of  silica, 
which  occurs  when  the  phosphoric  acid  i-  precipitated  by 
successive  additions  of  alkaline  citrate  solution  and  magnesia 
mixture. 

Wagner,  in  bis  new  process,  has  failed  to  provide  for  the 

error   due   to   the  contamination    of  the   ignited  precipitate 

oxide   of  iron,   which  occurs    when  the   original   slag 

tains  much  sulphide  of  iron.    In  such  cases  theauthor 

recommends   a  double   precipitation,  the  [sulphide  of  iron, 

which  -eparates  at    first,   being  oxidised  with  nitric  acid  or 

aqua  regia.— A.  S. 

Phosphates,    Reynoso's    afethod    for    the    Analysis    uf. 
r    Antony  and  (..  II.  nfondolfo.     (Jaz.  chim. ital.  28, 
I  12—147;  Chem.  Centr.  1898,  2,  [18],  941. 

A.  0ORDINQ  to  this  method,  the  phosphoric  acid  combined 
with  alkaline  earth-  i-  removed  by  treating  the  precipitate 
obtained  by  ammonia  with  tin  and  nitric  acid.  The 
disadvantages  are  that  some  tin  goes  into  solution,  and  that 
much  iron  and  s.»me  chromium,  manganese,  and  aluminium 
are  precipitated  along  with  the  mcta-tumic  acid,  and  BO 
escape  observation.  The  authors  find  thai  by  using  nitric 
mid  of  77  per  cent,  strength  i-p.  e.r.  l  •  -t  ii  r  > .  or  even 
Btronger  acid,  the  first  difficulty  i-  removed,  and  in  order  to 
avoid  that  arising  from  losses  of  IV.  Cr,  and  Mn.  these 
mi  tals  ar.-  tested  for  before  removal  of  the  phosphoric  a.  id  : 
iron  by  ferrocyanide,  manganese  bj  Lad  peroxide  and 
nitric  a.id,  and  chromium  by  boiling  with  permanganate 
and  nitric  acid,  and  testing  for  any  chromic  acid  formed. 
I  he  main  quantity  of  the  precipitate  i-  treated  with  77  per 
cent,  nitric  acid  and  tinfoil,  cooled,  filtered,  and  excess  ol 
ammonia  added.  The  precipitate  contains  any  aluminium 
presnet,  and  the  filtrate,  the  alkaline  earths.  From  the 
pn  cipitate  which,  in  presi  ace  ol  phosphoric  acid,  i-  formed 
bj  tin  and  nitric  acid,  concentrated  hydrochloric  acid 
dissolves  a  compound  which  contains  tho  phosphoric  acid 
in  the  ratio  P<  •,  :7Sn,  i-  Boluble  in  alkalis,  precipitated 
alkaline  (solution  by  carbon  dioxide,  and  is  called  by 
the  authors  phosphostannic acid.  Tin  and  nitric  acid  read  in 
act  of  iron  to  form  a  compound  -lightly  soluble  in 
hydrochloric  acid,  and  soluble  in  cold  alkalis,  but  precipi- 
tated as  ferric  hydrate  on  boiling  the  alkaline  solution. 
It  ih.  reaction  takes  place  in  presence  of  phosphoric  a.id. 
ferric  phosphostati  9  to  be  formed.—  A.  8. 

Sulphuretted  Hydrogen,   Sulphurous   </»<.    Thiosulphuric 
.   Quantitative   Determination  of.     W.  Fcld.     Die. 
t'li.  m    Ind.  1898,  21. 

Tin.  methods  describi  d  ore  applicable  to  the  alkali  or  alkaline 
earth  salts  of  the  above  acids,  eves  when  present  in  small 
quantities : — 

il.i  Sulphides. —  Alkali  oi  alkaline  earth  sulphides  evolve 
the  whole  ..I  their  sulphur  as  sulphuretted  hydrogen  when 
boiled  with  a  concentrated  tm  chloride 

in  an  atmosphere  ol  carbon  dioxide.  II"  powdered  and 
moistened  sample  i-  placed  in  a  300  c.c.  F.rlciiniev .  r  lla.-k 
provided  with  a  d.. ul.lv  bored  robber  Btopper.  Through 
on,,  hole  a  small  tap-funnel  pa--.  -  to  tin  bottom  of  the  Bask, 
through  the  other  a  glass  tube  leads  to  foul  of  l  itaah- 
bulba  in  series.     1 1..  Ii  si  of  thi  so  is  c  ...  a  10-litre 

bottle  acting  as  aspirator.  The  neck  of  the  tap-funnel  is 
connected  to  a  supph  of  carbon  dioxide,  which  must  have 

Bet  of  potash 
bulbs  is  empty,  the  second  and  third  contain  rather  i 
iodine  solution  than  will  suffice  t..  absorb  all  the  11^ 
evolved,  the  fourth  contains  ,',,N  thiosulphate  solution, 
iki  up  any  iodine  carried  over  by  the  carbon  dioxide. 
About  l  litre  ol  oxide  is  first   passed,  in  order  to 

displace  the  air  in  tin  apparatus,  the  tap  ..I  the  funnel  is 
then  closed,   and    ...    p.  r    cent,    in  i" n.  -mm. 

chloride  solution  introduced.    Co ction  is  now  made  to 
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the  supply  of  CO.:,  and  the  maguesium  chloride  solution  run 
into  the  flask,  the  contents  of  which  are  slowly  heated  to 
boiling  in  a  current  of  carbon  dioxide  passing  at  the  rate  of 
10  litres  in  three-quarters  of  an  hour.  The  operation  is 
usually  ended  when  5  litres  have  passed.  The  contents  of 
the  potash  bulbs  are  finally  washed  out  and  titrated  ;  the 
reactions  are — 

BaS  +  MgClj  +  CO.,  +  H20  =  BaCI2  +  MgC03  +  ELS,  and 
H2S  +  21  =  2HI  +  S. 

Test  analyses  with  BaSH.OB  +  5H20  gave  good  results. 

(2.)  Sulphites  are  determined  in  the  same  apparatus  and 
in  the  same  way,  hydrochloric  acid  taking  the  place  of 
magnesium  chloride. 

(3.)  Thiosulphates  evolve  some  sulphuretted  hydrogen 
when  treated  with  hydrochloric  acid.  The  following  method 
is  found,  however,  to  give  accurate  results  : — The  thiosul- 
phate  is  first  converted  (by  titration  with  iodine  solution) 
into  tetrathiouate.  The  solution  of  the  tetrathionate,  diluted 
with  50  c.c.  of  water,  is  placed  in  the  flask  with  excess  of 
aluminium  foil,  and  treated,  in  an  atmosphere  of  carbon 
dioxide,  with  dilute  hydrochloric  acid  in  the  cold.  The 
reduction  to  sulphuretted  hydrogen,  which  is  collected  as 
before,  takes  place  quantitatively  according  to  the 
equation — 

NajSA  +  20HC1  +  CA1  = 
2NaCl  +  3A1.:C16  +  6H20  +  4H.:S. 

(4.)  Thiosulphate  in  presence  of  Sulphite. — This  deter- 
mination is  made  by  method  (3).  The  titration  with  iodine 
oxidises  the  sulphite  into  sulphate,  which  is  not  affected  by 
nascent  hydrogen. 

(5.)  Sulphite  in  presence  of  Thiosulphate. — Excess  of 
mercuric  chloride  is  added  to  the  substance  ;  the  thiosulphate 
is  thus  converted  into  mercuric  sulphide — 

Xa.,S;03  +  HgClj  +  H20  =  NajS(  I,  +  HgS  +  2HC1, 

whilst  the  sulphite  is  not  affected  and  is  determined  by  (2). 

(6.)  Sulphide,  Sulphite,  and  Thiosulphate. — The  sample 
is  first  distilled  with  magnesium  chloride,  as  described  in 
(1).  This  gives  the  sulphide.  The  potash  bulbs  are  then 
refilled,  excess  of  mercuric  chloride  added  to  the  cold 
contents  of  the  flask,  which  are  then  distilled  with  hydro- 
chloric acid,  as  described  under  (2).  This  gives  the 
sulphite.  The  thiosulphate  is  determined  in  a  fresh  sample 
by  titrating  with  iodine,  by  which  the  sulphide  ij  oxidised 
to  sulphur  and  the  sulphite  to  sulphate,  and  then  reducing 
by  nascent  hydrogen,  as  described  under  (3). 

When,  in  addition  to  the  alkali  oralkaline  earth  salts  of  the' 
acids  considered,  the  substance  contains  polvsulphides,  free 
sulphur,  and  sulphides  of  the  heavy  metals,  the  difficulties 
are  much  greater,  and  the  author  promises  further  informa- 
tion. In  the  meantime  he  has  obtained  satisfactory  results, 
as  follows  :  — ■  Free  sulphur  is  extracted  by  carbon  bi- 
sulphide, and  weighed  after  evaporation  of  the  solvent. 
The  sulphur  present  as  sulphide  is  then  determined  by 
method  (1).  In  this  operation  the  sulphur  of  the  poly- 
sulphides  is  evolved  partly  as  sulphuretted  hydrogen,  the 
remainder  separating  iu  the  free  state.  The  latter  part  is 
extracted  by  carbon  bisulphide.  If  a  sulphite  is  present, 
however,  some  thiosulphate  is  formed.  The  solution  is 
now  titrated  with  iodine,  during  which  operation  the  sulphur 
present  as  ferrous  sulphide  separates  in  the  free  state  and 
is  extracted  with  carbon  bisulphide.  The  solution  is  now 
treated  by  method  (3)  to  determine  the  thiosulphate.  The 
presence  of  other  polythionic  acids  introduces  an  error  here. 
Iu  solid  substances  sulphites  may  occur  in  presence  of  poly- 
sulphides  ;  in  this  case  they  are  determined  by  treatment 
with  mercuric  chloride  and  distillation  with  hydrochloric 
acid,  according  to  method  (2). — T.  E. 

Cyanide  Solutions,  Estimation  of  O.rygen  in. — //.     A.  F. 

Crosse.     J.  Chem.  and  Metall.  Soc.  of  S.  Africa,  1,  1898, 

125—127. 
This  is  a  continuation   of   a  former   paper  (this  Journal, 
1898,  1074),  and  describes  a  modification  of  the  author's 
previous  process  that  has  been  rendered  necessary  by  the 
unexpected  discovery  of  small  quantities  of  nitrites  in  the 


cyanide  solutions.  The  following  reactions  occur  in  the 
pipette,  and  after  the  addition  of  thiosulphate  and  starch 
solutions  : — 

H.,SOj  +  KN02  =  KHSG4  +  HN02. 
2HNO,  +  2Hl"  =  2H20  +  Is  +  Nix. 
N.O,  +  lLo  +  O  =  2HN02. 

HCy  +  I2  =  ICy  +  HI. 
2Na:S203  +  I»  =  2NaI  +  Na2S406. 
HI  +  ICy  +  2Na2S203  =  HCy  +  2NaI  +  Na.SA- 

The  process,  therefore,  is  now  as  follows  : — Add  potassium 
hj'droxide,  and  then  zinc  sulphate ;  determine  the  thio- 
sulphate required  by  Thresh's  method  with  clear  solution 
decanted  from  precipitates  formed  in  the  closed  bottle  ; 
make  a  qualitative  test  for  nitrites  by  acidifying  a  little  of 
the  clear  solution  with  dilute  sulphuric  acid,  and  adding 
potassium  iodide  and  starch ;  and  finally  apply  a  correction 
for  the  nitrites  and  reagents  used.  To  make  this  correction, 
pour  into  a  very  strong  350-c.c.  flask,  a  quantity  of  solution 
equal  to  that  used  in  the  experiment  (say,  293  c.c.),  add 
a  few  drops  of  potassium  hydroxide,  and  close  the  flask  with 
a  rubber  stopper  having  one  perforation,  through  which  is 
passed  a  glass  tabe  with  a  glass  stopcock.  Boil  the  solution 
for  a  few  minutes  and  close  the  stopcock.  Cool  the  flask, 
and,  when  cold,  pour  the  liquid  into  the  pipette,  and  add 
the  1  c.c.  of  iodide-and-nitrite  solution  and  1  c.c.  of  sul- 
phuric acid  (1 : 1).  Then  let  it  stand  for  10  minutes,  and, 
in  tin'  presence  of  coal-gas,  run  it  into  the  bottle  described 
in  the  previous  paper,  add  starch,  and  titrate  with  thio- 
sulphate. The  quantity  required  gives  the  correction  for 
nitrites  and  for  the  reagents,  as  the  same  amount  of  acid 
and  of  iodide  and  nitrite  solution  is  used  iu  each  case. 

— W.  G.  M. 

Hydroxylamine  and  Hydrazine,  Separation  of  Metals  in 
Aeid  or  Amnwniacal  Solutions  liy.  P.  Jannasch.  13er. 
31,  [14],  2377— 2494. 

FROM0'2to0'4  grin,  each  of  copper  sulphate  aud  mer- 
curic chloride  are  dissolved  in  50  c.c.  of  water,  and  1  grin, 
of  tartaric  acid  is  added,  followed  by  25  c.c.  of  strong 
ammonia  solution  and  20  c.c.  of  10  per  cent,  solution  of 
hydroxylamine  hydrochloride.  The  liquid  is  heated  for 
15  minutes  on  asbestos  millboard,  shaking  occasionally. 
Metallic  mercury  is  thus  precipitated,  and,  after  cooling, 
and  standing  for  some  hours,  is  filtered  and  washed,  then 
oxidised  by  fuming  nitric  acid,  evaporated  to  dryness,  the 
residue  taken  up  by  hydrochloric  acid,  aud  the  mercury 
precipitated  from  the  diluted  solution  at  70°  or  80°  C.  as 
sulphide.  The  copper  in  the  ammoniacal  solution  is 
determined  by  one  of  the  usual  methods.  Separations  of 
mercury  from  other  metals  of  the  copper,  arsenic,  and  iron 
groups,  are  similarly  executed,  save  that  in  certain  cases, 
oxalic  acid  can  be  substituted  for  tartaric  acid,  aud  is  pre- 
ferable if  the  subsequent  treatment  of  the  filtrate  from  the 
mercury  requires  the  destruction  of  the  acid  by  heat. 

Selenates  and  tellurates  can  be  separated  from  sulphates 
or  from  phosphates  by  the  same  reagent ;  selenium  is  pre- 
cipitated on  boiling  the  acid  solution  of  the  hydroxylamine 
salt  with  the  mixed  salts,  but  the  telluric  solution  must  be 
made  strongly  ammoniacal  after  adding  the  reagent,  and 
long  heating  is  required  to  reduce  to  tellurium  the  whole  of 
the  tellurous  salt  formed.  This  difference  affords  a  means 
of  separating  selenium  from  tellurium  ;  but,  to  ensure  accu- 
racy, the  mixed  selenate  and  tellurate  solution  must  be 
concentrated  and  strongly  acid,  solid  hydroxylamine  salt 
must  be  added  (8 — 10  grnis.),  and  the  whole  boiled  for 
an  hour  with  reflux  condenser  till  the  selenium  collects 
and  leaves  a  clear  fluid  above.  The  liquid  is  filtered,  and 
the  filtrate  is  then,  after  adding  1  or  2  grms.  of  the  hydroxyl- 
amine salt,  made  strongly  ammoniacal,  6  or  8  grms.  more 
of  hydroxylamine  salt  added,  and  the  whole  boiled,  making 
up  for  loss  of  ammonia  and  hydroxylamine,  till  the  tellurium 
has  completely  fallen. 

Tellurium  and  palladium  are  separated  by  volatilising  the 
tellurium  at  a  red  heat  in  a  stream  of  bromine  and  carbon 
dioxide,  the  tellurium  bromide  iu  the  receiver  being  oxidised 
and  the  tellurium  precipitated  as  above,  while  the  palladium 
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niog  in  the  tube  is  determined  by  one  of  the  usual 

Mill!  ,  ,         , 

ilenium  from  barium  Belenate  was  also  completely 
.  by  bydroxylamine  in  aeid  solution. 
Hydrazine  precipitates  both  selenium  and  tellurium 
i  than  does  bydroxylamine;  but  while  selenium  comes 
,    t'miii   nitric   acid   solution,  tellurium  does   not. 
■form  the  basis  ol   a  satisfactory  and  accurate 
on  of  selenium  from  tellurium.— J.  T.  D. 

ORGANIC  CHEMISTRY.     QUALITATIVE. 

r  Qualitative  Test  of  Alkalinity  or  Acidity 

I   .    :,  ,r         BuTJ.  de  1' Assoc,  des  Chim.  dc  Suci 
598,16,   !8],  295. 
Is-ini.  of  testing  the  alkalinity  or  acidity  of  dark-coloured 
mIi  litmus  paper,  it  is  better  t"  add  a  -mall 
quantity  of  a  20  per  cent  solution,  with  a  miniature  pipette, 
t..  > i r . ■  i , ~  ol  neutral  litmus  solution  on  a  porcelain  plate. 

—L.J.  de  W. 

in"   in    Beer,   Detection  of.      Wochenschr.   fur 
Bran    1898,  15,     15  ,  608     609 

In  testing  for  saccharin  by    Herxfeld  and  Wolff's  method 

D2  I,  all  tin-  saccharin  i-  not  extracted, 
ii  mi,  little  is  present,  it  i-  liable  to  be 
entirely  overlooked.  Bruylant'e  method  is  mure  delicate, 
and  the  following  m  dification  of  it  showed  the  presence  of 
■aecbarin  in  cases  where  the  former  method  Failed  to  detect 
it.     At  least  l  litre  of  beer  i^   treated    with   an  excess  of 

■odium  bicarbonate,   c entrated  en  the  water-bath  to  a 

thin  syrup,  ami  poured  into    ,  of  boiling  95  pi  t  cent. 

ilcobol.     Ait,  i  i  bi    liquid  i-  poured   "H  From  the 

l'ii.  ;  i'i      ni'l   tin:    latter  i-  again   treated    with  boiling 

i"l.  and    allowed   to   Btond  over-night.    The    united 

alcoholic  extracts  air  then  evaporated  mi  a  water-bath,  ami 

the  n  -ill Ived  in   100  c.c.  of  boiling  water.    The 

solution   is  i led,  strongly  acidified  with   phosphoric  acid, 

and  shaken  with  etb r    everal  hours,  as  saccharin  is 

slowlj    extracted  fr ts   aqueous  solution.      After 

evaporation,  the  saccharin  or  dulcin  can  he  detected  in  the 
the  residue  by  taste  and  Bugar  estimations,  or  by  Qerzfeld's 
■ublimation  method ;  innot  appear  in  the  ethereal 

lue, 

method  for  the  detection  of  saccharin, 

tec,  in  vi  iv  swi  •  i  beers, is  to  determine  the  reducing  and 

cane  lugan  present,  and  then  to  make  up  a  solution  of  cane 

■     thi  strength  indicated  by  the  snm  of  these,     lithe 

bi  •  i  'i  i    i  mm  i  tor  taste  than  this  sugar  solution,  the  presence 

maiti  i-  may  l»  soft  U  assumed, 

—J.  F.  B. 

Iodoform,  Some  Reactions  of,  and  Detection  of,  in  Aqueous 
l  lid*.  I.,  v.  Stubenrauch.  Zcits.  I  utersueh,  f. 
Nahrunge    u   Genussmittel,  1898, 1,  [11],  737— 741. 

■terming  iodoform  powder  with  a  dilute  1  pei  cent, 
t of  silver   nitrate,  there   is    an    evolution    of    carbon 

:     lull. Hi  ni    •  ,,■  — 

I  III        lAgNO        H  "      t"i  SAgl    •    '.ll\"  . 

mi    takes   place  without   warmii 

mixture  when  a  -: ger  (10  per  coot.)  solution  of 

i. in. in.   i-    used.     I'n   triturating  Ivor   Ditrate  ami 

iodoform  a  reaction  occurs  with  almost  explo 

violence,  with  the  formation  of  silver  iodide  and  probablj 
.  hi. I  the  liberation  ■  ■!  dense  clouds  of  oxides 
n  ami  iodine  vapour. 

I',,  247 )  showed  that  powdered 

the  presence   "i 

■nnlighl   with   the  liberation  of   carbon  dioxide,  hut  thai 

when  the  air  or  oxygen  in  tin  Dusk  ».i-  replaci  <l  by  carbon 

dioxide  or   niti  >n   look    place.     The 

hoi  I  i.i-  made  experi ots  to  determine  the  milium 

..mi    Buspcnded    in    water,    from    which    he 
de<     ;  position  under  such  conditii  m 
need  b]  the  intensity   of  the  light,  and  that  in 
mpoiition,   tree   iodine  and  (probably)   bydriodic 
acid  '■  "i  which  go  into  solution. 


The  principal  tests  for  the  detection  of  iodoform  in 
aqueous  liquids  are  :  (1)  The  odour,  which  may  be  masked 
by  other  substances.  (2)  The  microscopical  appearance  of 
the"  crystals  obtained  from  an  alcoholic  or  ethereal  solution 
(hexagonal  plates) — a  test  which  Lustgarten  (Monatahefte, 
1882,  3,  715)  lias  shown  to  be  liable  to  error.  (3)  The 
light  test,  in  which  the  iodoform  in  chloroform  solution  is 
rapidly  decomposed  on  exposure  to  the  light  with  the  libera- 
tion of  free  iodine.  This  test  is  only  applicable  when 
bydriodic  acid  and  alkali  iodides  have  been  proved  to  be 
absent;  and  (4)  Lustgarten's  modification  of  the  Keimer- 
Tiemann  reaction.  One  or  two  drops  of  the  alcoholic  iodo- 
form solution  are  added  to  a  small  quantity  of  an  alkaline 
solution  of  phenol  (phenol,  20  part-;  NaOH,  In  parts ; 
water,  70 parts),  and  the  liquid  gently  warmed.  A  reaction 
occurs  in  which  salicylic  aldehyde  is  produced,  and  as  the 
result  of  a  side-reaction  a  red  precipitate  separates  out 
ami  dissolves  in  the  dilute  alcohol,  forming  a  carmine- 
red  solution.  This  test  can  be  used  in  the  presence  of 
potassium  iodide,  but  in  the  author's  opinion  it  has  the 
drawback  of  being  complicated,  and  not  applicable  under 
all  circumstances. 

The  author  bases  a  simple  test  for  iodoform  in  suspension 
or  dissolved  in  aqueous  liquids  on  the  fact  that  although  it 
is  decomposed  by  fuming  nitric  arid,  it  is  6tuble  in  the 
presence  of  acid  of  sufficient  strength  to  decompose 
bydriodic  arid  and  alkali  iodides.  Thus,  on  adding  one 
<lmj>  ui"  fuming  nitrir  acid  to  from  S  to  ."i  c.c.  of  an  aqueous 
solution  of  potassium  iodide,  hydriodic  acid,  or  an  easily 
decomposable   organic   iodine  compound,  and    then  a   little 

Btarcb  paste,  there  is  an  immediate  blue  coloration,  whereas 

when  iodoform  is  treated  in  exactly  the  same  way  the 
starch  remains  colourless,  But  if  iodoform,  in  suspension  or 
solution  in  viater.  is  reduced  by  wanning  the  liquid  with  one 
drop  of  glacial  acetic  acid  ami  a  little  /me  dust,  the  filtrate, 
on  the  addition  ol'  ion  drop  of  fuming  nitric  acid  and  starch 
paste,  gives  a  deep  blue  colour.  If  hydriodic  aeid  or 
potassium  iodide  air  present  in  only  Bmali  quantities. so  thai 
the  test  before  the  reduotion  gives  only  a  light  blue  colour. 
iodoform  can  be  detected  in  the  Bame  liquid  by  the  verj 
much  darker  blue  obtained  in  the  filtrate  after  reduction. 

When,  however,  the  first  test  gives  a  very  dark  blue,  it  is 
impossible  to  subsequently  detect  the  iodoform  by  this 
reacton.  The  presence  of  albumin  to  any  considerable 
extent  also  interferes  with  the  test.  In  the  practical 
application  of  the  reaction,  sodium  nitrite  ami  sulphuric  acid 
may  be  used  instead  of  fuming  nitric  aeid.  By  means  of 
this  test  the  author  has  confirmed  Lustgarteu*s  statement 
thai  iodoform  taken  into  the  human  system  is  given  off  in 
the  uriii"  in  the  form  of  alkali  iodide  or  an  organic  iodine 
compound,  but  not  as  iodoform. —  C.  A.  M. 

Indicators,  Study  of,  on  Sugar  Juices  and  Syrups.    (Initial, 
Bull,  de  I' Assoc,  des  Chim.  de  Sucr.  et  deDist.  1898,  16, 
288     290. 

\  -i  an  -  of  indicators  were  examined  on  lime  wati  i 

citln, nation  juice    not    sulphited,    sy  i  up    not  sulphitcd,  ■ 

syrop  sul  phi  ted.     Tin  -.i-  were  examined  both  in  daylight  and 
light,  compared  with  the  result-  given  by  litmus 

With  lime  water,  litmus,  cochineal,  orcein,  and  methyl 
orange  agree,  while  phenolphthaleltn  and  rosolic  acid  shun 
lower  results.  With  juice-  and  sy  imps,  phenolphthalelo  and 
methi  l  orange  give  very  discordant  results.  Bi  fore  the  ti  sts 
all  the  indicators  wi  re  rendered  sensitive,  and  neutralised. 

With  phenolphthaleltn  the  alkalinity  is  always  lower  than 
with  litmus.  Methyl  orange  gives  excessively  high  figures. 
Tho  alkalinity  given  bj  this  indicator  is  about  five  times  is 
much  as  it  really  i-.     It  docs  nut  change  shatpU  with  juices 

and  Byrups,  and  docs  uot   give  a  distinct  tint  ;h  with  l • 

wati  i.  and  the  results  are  not  to  be  compared  with  those  of 
other  indicators 

Cochineal    gives   results    Blightlj    high.     The  chs 
pretty  sharp,  but  lc--th.ni   with  litmus  both  in  daylight  and 
by  gas. 

( irceui  ami  lit  inn-  give  results  sensibly  the  same,  but  the 

change  with  orcein  i-  leBS  sharp  than   with  litmus. 

Results  obtained  with  rosolic  acid  are  inferior  to  those 
with  litmus. 
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The  differences  between  each  indicator  and  litmus  are  a 
little  greater  in  daylight  than  by  gaslight,  with  the  exception 
of  orcein,  where  the  reverse  holds  good.  Litmus,  when  well 
prepared  and  rendered  sensitive,  is  thus  more  reliable  than 
the  other  indicators  examined. — L.  J.  de  W, 

Pyramidon  (Dimethylamido-antipyrin),  Detection  of,  in 
Urine.  A.  Jolles.  Zeits.  anal.  Chem.  1898,  37,  441  — 
442. 

When  a  weak  solution  of  iodine  (a  10  per  cent,  solution  in 
alcohol,  diluted  with  10  times  its  volume  of  water)  is  poured 
on  the  surface  of,  but  not  mixed  with,  urine  containing 
pyramidon,  a  well-marked  violet-red  ring  forms  a  the 
surface  of  demarcation,  and  gradually  changes  to  red- 
brown.     This  reaction  is  characteristic. — H.  T.  P. 

Solidifying  Point  of  Essential  Oils,  Method  of  Deter- 
mining. Schimmel's  Semi-annual  Report,  Leipsic,  Oct. 
1898,  43. 

For  determining  the  solidifying  point  of  essential  oils  the 
following  slight  modification  of  Beckmau's  apparatus  may 
be  used.  A  glass  battery  jar,  A,  is  the  bath  for  the  freezing 
mixture  or  ice.  The  test  tube,  li.  suspended  in  the  metal 
cover,  forms  an  air  jacket  round  the  freezing  tube,  C,  pre- 
senting premature  solidification  of  the   oil   to  be  examined. 

This  tube,  (',  is  wider  at  the 
top,  narrowing  down  at  the 
point  where  it  rests  on  the 
rim  of  B,  and  to  support  it 
three  glass  bosses  are  at- 
tached about  5  cm.  below 
the  upper  vim.  The  ther- 
mometer- is  graduated  in 
half  degrees,  and  is  sup- 
ported in  the  loose  metal 
cover  by  three  small  springs, 
so  that  it  may  be  easily 
raised  or  lowered.  To  make 
a  determination,  the  freez- 
ing bath  is  tilled  with  ice, 
or  ice  ami  salt,  according  to 
the  temperature  requisite; 
the  oil  to  be  tested  is  intro- 
duced into  the  freezing 
tube,  C,  to  the  height  of 
about  5  cm.,  and  the  ther- 
mometer so  inserted  that  it 
does  not  touch  the  sides  of 
the  tube.  In  the  case  of 
oils  containing  anethol,  or 
similar  bodies,  all  jarring 
or  movement  during  cooling 
should  at  first  be  avoided, 
and  the  oil  should  be  free 
from  suspended  particles, 
otherwise  a  premature  soli- 
dification may  take  place. 
With  such  oils  as  those  of 
anise  and  fennel,  when  the  oil  has  reached  about  10°  below 
the  normal  point  of  solidification,  crystallisation  is  induced 
by  gently  rubbing  the  side  of  the  tube  with  the  thermometer, 
or  by  introducing  a  minute  portion  of  the  solidified  oil. 
Rapid  crystallisation  ensues,  together  with  a  considerable 
rise  of  temperature,  the  maximum  point  of  which  is  taken 
as  the  solidifying  point  of  the  oil. — J.  O.  B. 

ORGA NIC  CHEMISTR Y.— QUANTITATIVE. 

O.rt/gen  in  Illwtunatinq  Gas,  Estimation  of.    II.  Lubberger. 
J.  fur  Gasbeleucht.  1898,  41,  [43],'  695— 696. 

An  exact  method  of  estimating  small  quantities  of  oxygen 
in  illuminating  gas  is  needed  when  air  is  added  to  the 
crude  gas,  in  order  to  revivify  continuously  the  purify- 
ing material.  Pfeiffer's  method  of  estimation  (J.  fiir 
Gasbeleucht.  1897,  356 ;  this  Journal,  1897,  635)  has 
the  disadvantage  of  needing  an  empirically  prepared 
caramel  solution,  which  will  scarcely  remain  constant 
for  a  length  of  time.  The  method  described  below  is  a 
modification  of  Winkler's  process  for  the  determination  of 


the  oxygen  dissolved  in  water.  The  Bunte  burette  is  the 
apparatus  used.  The  following  solutions  are  required  :  — 
(1)  "Solution  of  potassium  iodide,"  of  which  300  c.c. 
contain  10  grms.  of  caustic  soda,  35  grrcs.  of  crystals  of 
Rochelle  salt,  and  8 '5  grms.  of  potassium  iodide.  (2) 
"JIanganese  solution,"  made  by  dissolving  14-5  grms.  of 
manganese  sulphate  (MnS04  +  5H„0)  in  100  c.c.  of  water. 
(31  C'eutinormal  solution  of  thiosulphate,  of  which  1,000  c.c. 
contain  2  -480  grms.  of  sodium  thiosulphate  (Na,S.,<  )3  + 
5HoO).  Water  freed  from  air  by  Pfeiffer's  method  (this 
Journal,  1897,  635)  is  also  required. 

If  the  gas  to  be  tested  is  under  pressure,  the  burette  is 
filled  with  water,  and  the  gas  is  admitted  at  the  upper  three- 
way  cock  until  the  water  is  expelled.  The  lower  cock  is 
closed,  and  the  upper  is  turned  through  half  a  revolution, 
so  that  gas  escapes  until  the  contents  of  the  burette  are  at 
the  atmospheric  pressure.  The  flexible  tube  by  which  the 
gas  was  admitted  is  then  removed  and  replaced"  by  a  short 
piece  of  flexible  tube,  plugged  by  a  piece  of  glass  rod. 
5  c.c.  of  air-free  water  are  then  put  into  the  funnel  of  the 
burette,  and  the  water  is  allowed  to  flow  in  until  it  stands 
1  c.c.  above  the  lower  cook.  The  upper  cock  is  then 
closed  by  turning  it  to  its  original  position.  The  lower 
cock  is  opened  and  water  is  allowed  to  flow  out  until  only 
the  capillary  remains  filled.  If,  on  the  contrary,  the  sample 
of  gas  is  aspirated  into  the  burette,  the  transverse  way  of 
the  three-way  cock  should  be  first  filled  with  water. 

The  burette  is  then  placed  in  its  clamp,  and  air-free 
water  is  forced  in  through  the  lower  cock  until  it  stands 
about  three  marks  below  the  zero  point,  while  the  surplus 
gas  escapes  through  the  three-Hay  cock  and  the  filled 
funnel.  The  level  is  then  read,  the  confining  water  is 
drawn  out,  and  the  funnel  is  emptied.  If  the  gas  contains 
sulphuretted  hydrogen,  2  c.c.  of  solution  of  iodine  (5  grms. 
of  iodine  and  10  grms.  of  potassium  iodide  dissolved  in 
100  c.c.  of  water)  are  admitted  by  the  lower  cock,  the 
burette  is  agitated  for  some  time,  the  solution  is  then 
drawn  out,  and  traces  of  it  are  removed  by  running  through 
air-free  water  until  the  outflowing  water  no  longer  reacts 
with  solution  of  starch.  If  the  gas  is  free  from  sulphuretted 
hydrogen  the  treatment  with  solution  of  iodine  is  omitted. 
1  c.c.  of  manganese  solution  is  admitted  at  the  top,  and 
3  c.c.  of  solution  of  potassium  iodide  at  the  bottom  of  the 
burette.  The  burette  is  then  grasped  at  its  middle  by  the 
thumb,  forefinger,  and  middle  finger,  and  agitated  for  10 
minutes,  so  that  at  each  movement  of  the  hand  the  liquid  is 
tossed  from  one  end  of  the  burette  to  the  other.  1  c.c.  of 
25  per  cent,  hydrochloric  acid  is  then  admitted  at  the 
bottom,  and  the  burette  again  agitated.  If  the  gas  contained 
oxygen,  the  liquid  will  now  be  yellow  from  the  separated 
iodine.  The  funnel  is  filled  with  distilled  water  and  the 
contents  of  the  burette  are  washed  into  a  beaker,  and  a  little 
solution  of  starch  added.  The  liquid  is  then  titrated  with 
centinonnal  thiosulphate  until  the  blue  colour  disappears. 
After  deducting  0*3  c.c.  from  the  amount  of  thiosulphate 
taken,  the  remainder  will  give  the  volume  of  oxygen  in  the 
gas,  according  to  the  ratio  1  c.c.  of  thiosulphate  solution 
=  0-06  c.c.  of  oxygen.  The  titration  may,  if  preferred,  be 
performed  without  washing  the  liquid  from  the  burette,  by 
admitting  water  until  the  liquid  rises  to  the  lowest  mark, 
and  then  adding  the  centinormal  thiosulphate  until  the 
yellow  colour  disappears.  In  this  case,  however,  0*6  c.c. 
should  be  deducted  in  place  of  0-3  c.c.  <o  allow  for  the 
capacity  of  the  nozzle  of  the  burette.  The  correction  in  both 
cases  is  the  mean  deduced  from  a  number  of  blank  tests. 
The  method  was  checked  by  a  number  of  analyses  made  on 
samples  of  gas  prepared  by  adding  air  from  a  pipette 
graduated  to  one-hundredth  of  a  c.c.  to  illuminating  gas 
which  had  been  deprived  of  oxygen  by  remaining  for  24 
hours  over  alkaline  solution  of  pyrogallol.  The  following 
are  the  quantities  of  oxygen  (in  e.c.'s) : — 


Taken  . 
Found. 


O'lOt  i     0"104 
00S9  |    Oil  I 


0-209 
0-804 


0-209 
0-186 


0-209 
0-210 


0-313 

0  418    1 
0-427     | 

0-418 
0-409 

0-627 

0-2117 

0-657 

-J.  A.  B. 
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, „  Mixtures  of  Gases  ; 

(A,   Estimation  of,  by  Frac- 

J.  fur 

41.     17],  764—76*. 

Tin    apparatus  used  is  shown  in  the  annexed  figure.     The 

Bante  borett<  I  Bed  three-waj  Btop-eock  as  shown. 

,„!,„.,„,„    •  -   at  the  end  which  is 

a  capillary  tub.:-.     The  other 

r,  at,  r  int.  tnal  diameter, 

B)„l  ,|  i  ca  with  powd  oxide  from 

fibre  are  inserted  in  the  tube 

•1.    passing  into  its  narrowed  terminals. 

in  an  oven  of  sheet  iron  attached  to  the 

burner  b,  an.l  the  bulb  of  a  thermometer,  the  st.  m 

of  which  pi through  the  top  of  the  oven,  is  adji 

,.,r  end  of  the  combustion  tube  is  con- 

,    Hempel's    absorption    pipette    containing 

potash.      The  joints  at  »■  and  s-  are 

made  by  means  o!  flexible  tubing  bound  over  with  copper 

n  commencing  an  analysis,  the  tightness  of  the 

red  bv  blowing  into  the  pipette  at  s3,  closing  that 

Dg  that    the  column   of    liquid    in   the 

capillar]  does  not  fall  from  the  position  it  has  taken,  until 

the  inlet  i-  reopened,  and  that  it  then  returns  to  its  former 

ihould  be  ..bout  the  point  m. 

the  tightness  ol   the  joints  has  been  pro  veil, 

•   rned  tothe  position  1\'.,  the  burner  i-  lighted, 

„,,.!  tl..  m   tube   heated  to  250°.      '1'be  cock    is 

-i'ion  [I.,  and  the  gas  is  passed  from  the 

■lowly  through  the  enpric  oxide  in  the  tube.     Tie- 

the  pa-  should  be  about  loo  c.c.  in  eight 

,  and  the]  and  fro  over  the  oxide  should 

1  tinned  until  no  further  contraction  is  observed.     At 

a  tem|  'he  hydrogen 

in  ;i  mixture  of  bj  and   nitrogen  is  burnt, 

and  the  contractu)  tl  to  the  volume  of  hydrogen 

I  i  Direction  should,  however,  he  made  (1)  for  the 

rolume  of  the  material  in  the  tube  owing  to  the 

11   of    n    part    of    the    cupric   oxide    to   copper;    in 

technical  work,  this  correction  may  be  neglected)  (2)  for 

the   rorami    of  oxygen  in  the  air  contained    in  the  eom- 

tnbe  and  it-  capillaries.    This  o  appears 

during    the   combustion.      It-  volume   may.   foi    pi 

puri rtained  bj  a   preliminary   te-t.  and  the 

result   used  for  thi  m  of  the  figures  found  in  all 

subsequent  analyses  with  the  same  apparatus. 

imhustion  tube  is  then  heated  to  redness,  and  the 

residu  sed  Blowlj  throus.  al  times  nntil 

its   volume   takes   place.     The 

amount  of  the  contraction  gives   the  volume  oi    methane 

in  the  gas,  and  thi  -  the  nitrogen.     Trials  showed 

ly  the  hydrogen  was  burnt  at  about  'J."e>  ,  but  that 


its  combustion  ■  te,  while  the  methane  could  be 

subsequently  burnt  completely  at  a  higher  temperature. 
In  analyses  of  gases,  such  as  illuminating  gas,  the  whole 
of  the  gas  remaining  after  the  carbonic  aeid,  hydrocarbons, 
oxygen,  and  carbonic  oxide  have  beeu  taken  up  by 
rbenta,  can  be  used  for  the  estimation  of  its  con- 
-titucnts  by  this  method.  In  the  methods  of  ana 
hitherto  generally  used,  only  a  portion  of  this  residue  is 
taken  for  the  estimation  of  the  methane,  hydrogen,  and 
nitrogen,  and  the  liability  to  error  is  great,  especially  in 
the  case  of  the  nitrogen  determination. — J.  A.  B. 

Waterproofed  Cotton  Fabrics  ("  Batist"),  A  Scheme  for 
the  Examination  tf.  B.  Thai.  Chem.  Zeit.  1898,  22, 
807  and  880. 

The    following   process    was   devised   for   the   analysis    of 

tig's  "  batist,"  a  materia]  consisting  of  cotton  inn 
nated  with  caoutchouc  on  one  or  both  rides,  which  is  largely 
used   in   the   French   army   for  compresses  and  antiseptic 

The  moisture  was  estimated  by  drying  for  one  hour  at 
100°  to  105°  C.  To  free  the  fabric  from  caoutchouc  and 
obtain  it  in  a  -tate  fit  for  separate  examination,  four  square 
verschok  (1  verschok  =  1,  ins.)  of  the  material  were 
boiled  with  150  c.e.  of  nitrobenzene,  -tirred  well  for  three 
minutes,  removed  from  the  liquid .  washed  twice  with  2fi  c.c. 
of  95  per  cent,  alcohol,  and  drid.  The  residue  was  treated 
with  dilute  hydrochloric  acid,  washed  with  water  till  free 
from  chlorine,  dried,  weighed,  and  the  ash  determined.  As 
the  ash  of  cotton  is  very  small  in  amount,  the  fabric  was 
assumed  not  to  contain  any  inorganic  constituents,  and  the 
fixed  matter  recovered  on  incineration  was  considered  to 
belong  to  the  mineral  substances  of  the  caoutchouc  mass. 
The   nitrol  solution   was  boiled   for   half  an   hour, 

corded,  mixed  with  the  spirit  used  for  washing  the  cotton, 
allowed  to  rest  for  two  days,  and  then  filtered  through  a 
tared  paper.  The  filter  an  1  it-  contents  were  washed  with 
warm  benzene,  dried,  and  weighed.  The  total  sulphur  in 
the  original  "batist"  was  estimated,  7  M).  ins.  being  taken 
for  analy  -i-,  a-  before.  The  ash  was  weighed,  after  combus- 
tion in  porcelain.  A  sample  was  ignited  with  -  parts  of 
saltpetre  and  1  of  sodium  carbonate,  and  the  chlorine  deter- 
mined a*  usual.  7  sc|.  ins.  were  boiled  for  four  hours  with 
8  percent,  alcoholic  -oda,  according  to  Benriqncs'  method, 
the  insoluble  portion  being  employed  for  a  determination  of 
the  combined  mlphurand  ash.  [prions  experiments  having 
shown  that  cotton  diminishes  in  weight  when  treated  in  this 
manner,  some  of  the  "  batist  "  fabric  cleaned  from  caout- 
chouc with  nitrobenzene  was  submitted  tothe  same  process, 
and  the  toss  "as  found  to  be  13'.M  pet  cut.  of  the  dry 
material.  Even  the  filter  itself  i-  attacked  by  the  alcoholic 
alkali  ;  and  unless  the  residue  can  be  manipulated  without 
filtration,  the  necessary  correction  must  be  made.  The 
proportion  of  caoutchouc  proper  in  the  sub-tanee  could  only 
.  rtained  by  difference. 

The  analytical  data  of  the  single  and  double  materials 
were — 




Single. 

Double. 

Pat  Cent 
S'M 

O'S) 
8-OS 

<V18 

Per  Cent. 

•J  ".'7 

H'M 

0°48 

Mineral  matter  l  calculated  as  (',11   NO| 

O'lB 

Tin-  alcoholic  soda  treatment  pave- 


Insoluble  residui , 

r  vltiliility  of  OOttOU, 

ktalphur  i  free] 

Asii  (dissolved) , 

ro 


■ 


WM 
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Henriques  has  recorded  the  solubility  of  Para-caoutchouc 
in  8  per  cent,  alcoholic  soda  as  a- 5  per  cent. ;  if  the  cor- 
responding corrections  are  applied  to  the  above  percentages 
of  caoutchouc  as  yielded  by  the  nitrobenzene,  the  total 
matter  insoluble  in  alkali  becomes  — 


1     Single. 

Double. 

■ 

Per  Cent. 
100-82 
0-62 

Per  Cent. 

99-94 

0-61 



10  I'M 

100-58 

These  figures  show  that  the  alkali  did  not  dissolve  any- 
thing from  the  "  batist,"  and  the  trifling  excesses  over  the 
proper  weight  are  probably  due  to  the  high  quality  of  the 
original  rubber.  The  dried  caoutchouc  masses  gave  the 
following  results  :  — 


Sulphur  (combined) . 

Sulphur  (free) 

Talc 

Chlorine  (combined) 
Cuoutchouc 


Per  Cent. 

Percent 

0-89 

0-6t 

0-09 

0-54 

21-06 

3tT,2 

0-35 

037 

74-43 

63-93 

The  author  has  already  observed  that  the  fabric  of  a 
waterproofed  article  which  has  been  vulcanised  by  the  cold 
(chloride  of  sulphur)  process  loses  the  whole  or  part  of  its 
tensile  strength,  and  generally  turns  yellow,  when  subse- 
quently heated  with  nitrobenzene  ;  while  a  similar  material, 
after  hot  vulcanisation,  is  praclically  unaffected.  As  a 
mean  of  several  tests,  a  strip  of  bleached  calico,  18  cm.  long 
by  1  -,)  cm.  wide,  was  found  to  have  a  tensile  strength,  in 
^chopper's  apparatus,  of  13-3  kilos.  After  boiling  with 
nitrobenzene  alone  for  five  minutes,  the  strength  was  13  ■  1 
kilos.  Boiled  for  three  minutes  in  the  presence  of  0'  5  per 
cent,  of  elemental  sulphur,  the  strength  was  still  12-7  kilos. 
0-005  per  cent,  ot  S2Cla  reduced  it  to  6-1  kilos.,  0'01  per 
cent,  to  2*7  kilos.  The  diminution  in  resisting  power 
therefore  is  neither  due  to  the  sulphur,  the  heat,  nor  the 
nitrobenzene,  but  presumably  depends  on  the  formation  of 
hydrochloric  acid  from  the  chloride,  which  naturally  rots 
the  fibres.  Examined  in  this  maimer,  "  batist,"  coated  on 
one  side,  gave  a  tensile  strength  of  7-03  kilos.,  on  both 
sides  of  6-59  kilos.,  when  in  its  original  condition;  after 
boiling  with  nitrobenzene,  the  strength  fell  to  3-25  and  3-26 
kilos.,"  respectively.  It  is  accordingly  seen  to  be  manufac- 
tured by  the  cold  vulcanisation  process. — F.  H.  L. 

Sumac,  Examination  of.  Spica.  Leipzigcr  Farber-  und 
Zeugtlr.-Zeit.  1898,  47,  [12],  526. 
A  method  is  given  by  which  adulteration  of  sumac  with 
other  leaves  may  not  only  be  detected,  but  also  quantitatively 
determined.  The  method  depends  on  the  fact  that  a  decoc- 
tion of  sumac,  after  treatment  with  caustic  soda  and  lead 
acetate,  gives  a  brownish-red  solution,  which  becomes  ruby 
on  dilution  with  water. 

5  grms.  of  the  leaves  are  boiled  for  half  an  hour  with 
1  litre  of  water.  The  infusion  is  cooled,  made  up  to  the 
litre,  filtered,  and  25  c.c.  of  the  filtrate  treated  with  5  c.c. 
of  a  solution  of  basic  lead  acetate  of  1-184  sp.  gr.,  and  after 
shaking  well,  evaporated  to  1 5  c.c.  If  the  sumac  be  pure, 
the  reddish-brown  solution  obtained  in  this  way  is  almost 
perfectly  clear;  the  presence  of  a  precipitate  is  an  indica- 
tion that  the  sample  was  adulterated  with  foreign  matter. 
The  amount  of  adulteration  is  determined  colorimetrically 
bv  diluting  the  solution  with  250  c.c.  of  water,  aud  com- 
paring with  standard  solutions  of  safranine ;  pure  sumac 
gives  a  tint  similar  to  that  obtained  by  dissolving  0- 15  grm. 
of  Safranine  in  1  litre  of  water ;  adulterated  samples  give 
fainter  tints. — A.  S. 

India-Rubber  Substitutes,  A  Source  of  Error  in  Henriques' 
Method  of  Estimating.  E.Thai.  Mag.  Pharm.  through 
the  C'hem.  Zeit.  1S98,  22,  [92],  974. 
Ix  the  estimation  of  india-rubber  substitutes  by  Henriques' 
method  of  extracting  with  8  per  cent,  alcoholic  caustic  soda 
solution,  an  error  is  caused  by  the  solubility  of  the  filter 
paper  in  the  liquid.     The  No.  589  filter  papers  of  12-5  cm. 


diameter  (Schleicher  and  Schiill)  were  found,  as  a  mean  of 
twelve  experiments,  to  lose  5-63  per  cent,  of  their  weight 
on  treating  with  the  caustic  solvent.  It  is  therefore  neces- 
sary, when  using  these  filter  papers,  to  add  about  5-5  per 
cent,  of  the  weight  of  the  dried  filter  to  the  weight  of  residue 
found,  in  order  to  get  accurate  numbers.  If  other  makes  of 
filter-paper  are  used,  their  solubility  in  alcoholic  caustic 
soda  must  be  determined. 

Only  the  residue  from  india-rubber,  containing  or  covered 
with  little  mineral  matter,  may  be  weighed  without  a  filter, 
since  the  soda  solution  loosens  and  carries  away  small 
particles. — J.  D.  G. 

Beer  Worts  and  other  Albuminous  Liquids,  Quantitative 
Estimation  of  the  Various  Types  of  Proteids  of  H. 
Schjeming.     Zeits.  Anal.  Chem.  1898,  37,  [7],  413—422. 

In  a  series  of  preliminary  investigations  (this  Journal, 
1894,  1103;  1895,  763;  1896,621)  concerning  the  proteids, 
the  author  has  examined  the  value  of  various  metallic 
salts,  &c,  as  precipitating  agents  for  quantitative  purposes ; 
and  now  describes  methods  for  the  estimation  of  proteids 
based  on  his  experiences.  The  following  reagents  are 
required : — 

1.  Stannous  Chloride. — 50  grms.  of  tin  are  dissolved  by 
heat  in  an  excess  of  strong  hydrochloric  acid,  to  which  a 
trace  of  platinic  chloride  has  been  added.  The  solution  is 
concentrated  until  it  weighs  about  130  grms.,  and  finally 
dilated  with  water  to  1  litre. 

2.  Lead  Acetate. — Solution  containing  about  10  per  cent, 
of  the  normal  salt,  aud  10 — 12  drops  of  acetic  acid  (45  per 
cent.)  per  litre. 

3.  Mercuric  Chloride. — A  5  per  cent,  solution. 

4.  Pure  dry  Ferric  Acetate. 

5.  Dilute  Acetic  Acid,  containing  15  c.c.  of  the  45  per 
cent,  acid  per  litre. 

6.  Uranium  Acetate. — A  10  per  cent,  solution. 

7.  Magnesium  Sulphate,  in  crystals. 

8.  Sodium  Phosphate  (Na.:HP04. 12HVO)  solution  con- 
taining 4  grms.  per  litre. 

9.  Calcium  Chloride. — A  10  per  cent,  solution. 

Six  precipitations,  in  as  many  separate  portions  of  the 
liquid  under  examination,  are  required.  Before  proceeding 
with  these,  however,  the  solution  must  be  diluted  until  it 
contains  about  0-07  per  cent,  of  nitrogen  ;  and  if  alkaline, 
each  portion  must  be  neutralised  with  the  acid  corresponding 
to  the  particular  reagent  about  to  be  used.  It  must  also 
be  mentioned  that  some  of  the  precipitations  (with  Fe,  Pb, 
and  Sn)  proceed  badly  with  proteid  solutions  deficient  in 
mineral  constituents.  The  ferric  acetate  precipitation  fur- 
nishes a  good  criterion  on  this  point.  Under  the  conditions 
laid  down,  the  whole  of  the  iron  should  be  precipitated  on 
boiling,  and  none  pass  into  the  filtrate.  Failing  this,  the 
sample  must  be  treated  as  being  poor  in  ash,  and  the 
deficiency  made  good  artificially.  The  proteid  precipitates 
are  most  conveniently  collected  and  washed  on  "  ashless  " 
filters  (11  cm.  diameter),  and  the  nitrogen  subsequently 
determined  by  Kjeldahl's  method  in  the  precipitate  plus 
filter,  a  correction  being  applied  for  any  X  present  in  the 
latter.  The  details  of  the  various  precipitations  are  as 
under : — 

Stannous  Chloride. — 5  c.c.  of  stannous  chloride  solution 
are  added  to  25  c.c.  of  the  proteid  liquid,  and  the  mixture 
allowed  to  stand  for  6 — 20  hours  at  the  ordinary  tempera- 
ture. The  precipitate  is  to  be  washed  with  cold  water.  If 
the  proteid  solution  has  been  found  deficient  in  ash,  10  c.c. 
of  calcium  chloride  solution  (reagent  Xo.  9)  should  be 
added,  prior  to  proceeding  as  above,  aud  the  precipitate  be 
washed  with  a  cold  1  per  cent,  solution  of  calcium  chloride. 

Lead  Acetate. — 25  c.c.  of  the  sample  is  treated  with  a 
sufficiency  of  lead  acetate  solution,  heated  to  boiling, 
filtered,  and  the  precipitate  washed  with  cold  water.  The 
filtrate  should  contain  lead ;  but  care  must  be  taken  to  avoid 
a  large  excess,  in  which  the  precipitate  is  somewhat  soluble. 
The  volume  of  lead  solution  required  ranges  from  0-2  e.e. 
for  egg  albumin  to  6  c.c.  for  worts  and  beers.  In  the  ease 
of  •'  ashless  "  samples,  three  volumes  of  sodium  phosphate 
should  be  added  for  each  volume  of  lead  solution  used,  the 
mixture  boiled,  &c. ;  and  in  either  case,  a  small  correction 
(0-00021  grm.  of  N  per  100  c.c.  of  filtrate  and  washings) 
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must  be  added  to  the  result,  to  allow  for  the  solubility  of 
tin-  precipitate. 

,rie  Chloride.— 5  c.c.  of  the  mercuric  chloride 
i  to  25  c.o.  of  the  proteid  liquid  and  the 
mixture  lUowed  to  stand  4  -20boui  at  the  r i  tempera- 
ture Tli.-  precipitate  formi  &  is  washed  with  a  cold  0-5  pi-r 
onion.  In  the  final  distillation,  a  little 
sodium  sulphide  must  be  a  ompDse  mercury 
ammonium  compounds. 

/  |  ,,i    ,,f  the  Ball    is  dissolved   in 

id  (rcagenl  No.  5)  and  50-  I 
ol   water,  the  mixture  boiled,  'Jo  c.c.  of  the  proteld  solution 
.i  Id.  d.  the  whole  again  boiled,  immediately  filtered,  and  the 
Dtveipil  t<    washed   3—4    times    with  boiling  water.    The 
tilt  rut.-  should  bo  free  from  iron;  if  tliis  be  not  the  case,  the 
mentmusl   be  repeated,  15— 25  c.c.  of  sodium  phos 
phate  solution  being  added  immediately  after  the  proteul 
volution,  and  the  mixture  kepi  briskly  boiling  all  the  time. 
Uranium  Acetate.— 20     25  c.c.  of  the  reagent   is  added 
,,,  !ti  id  solution,  tho  mixture  heated  to  boiling, 
then  allowed  to  stand  for  some  hours  at  the  ordinary  tempe- 
rature, in  a  dark  place.    The  precipitate  is  washed  with  a 
cold    1  —i  per  cent,  solution  of  uranium  acetate,  and  the 
final   resnll   corrected    for   solubility,   by   the   addition  of 
•  *  grm,  of  N  per  100  c.c.  of  filtrate  and  washings. 
Magrti   lum   Sulphate.     20  c.c.   of  tlie  proteld   solution, 
th  ;,     6  drops  of  acetic  acid,  is  heated  in  a  water 
16   i    .  is— jo  grms.  of  powdered   magnesium 
sulphate  is  then  stirred  in,  and  the  mixture  kept  at  the  ab  ive 
temperature  for  ^ — l  hour,  being  repeatedly  -tirred  during 
thai   period.    The   resultant    precipitate   is   collected,  and 
washed  with  a  cold  saturated  solution  of  magnesium  sulphate, 
containing  i     5  grms.  of  acetic  arid  per  litre. 

inthor  remarks  thai  the  first  five  precipitations  yield 
results  thai  are  to  >  low  in  the  case  of  proteid  solutions  rich 
in  alkaline  salts,  because  these  tend  to  form  with  the 
protelds  comparatively  soluble  co  npounds. 

The  types  of  protetds,  precipitated  respectively  by  the 
above  reagents,  are  indicated  below:  — 


n  -  chloride 

r'.rrii  ■  = 

Trunin 

■  nil  sulphate  - 


ontains 


Albumin  I. 
( Albuu       i 

II. 
<  Denuclein. 

,    \  I IniMjiri  I. 

y      ..      n. 

j  Denuclem. 
Proi  i 

Mliumiii  I. 
M 
Denuc 
Propeptone, 
Pcpl 


II. 
'  Propeptom . 


From  which  it  follows  that  the 

Albumins  I —  a 

II 6-    a 

Dcnurlelns  

tones c  -  /, 

Pi  atones =  ,/  _  ,. 

•■sua''   the   i ipitations   with    lead   acetate  and    mercuric 

chloride  yield  identical  results,  only  r  them  m 

employed  In  practii  e  the  latter  is  to  be  preferred,  bi  cause 
it  can  nearly  always  be  carried  ont  successfully,  and  besides, 
is  inde|  endenl  ol  the  ash  contents  of  sample.    The  p 

I  b)  a  table  of  results,  illustral  ag  thesi   methods 

II   T.  P. 

Halt,    /'  ,       /■  .  ,  .    ah    fi^    Uniformity   in. 

1     ^ubry.     Third  Internation     l  ess  of  Chemists  at 

v  '•  through   Wcchcnsch.    fur    Bra  198    15 

1  •: 

ati,  ntion  to    the   urgent   need  of  some 
•8™™  1  chemists  as  tq  the  standard  method-  to 


be  used  in  the  analysis  of  malt,  and  puts  forward  a  scheme 
which  h<-  thinks  might  be  advantageously  adopted. 

The  sample  should  be  most  carefully  t;iken  in  order  to 
represent  a  true  average  of  the  bulk.  About  500  grms. 
should  he  sent  for  analysis,  packed  in  closed  bottles,  paper 
parcels  being  strictly  avoided.  Full  data  of  the  nature  and 
history  of  tin   malt  should  be  furnished. 

The  mechanical  analysis  comprises  the  weight  of  a  hecto- 
litre, to  be  taken  on  not  less  than  \  litre,  the  weight  of 
1,000  corns  calculated  on  the  dry  substance,  and  particulars 

as  to  the  colour,  size,  and  uniformity  of  the  corns.  Per- 
centage ratios  should  be  determined  of  the  number  of 
mould}'  and  broken  corns  and  of  foreign  seeds  and  the 
freedom  from  rootlets  and  du<t.  The  corns  should  be 
graded  by  means  of  a  sieve  with  holes  of  2'5  mm.  The 
condition  of  the  interior  of  the  corns  and  the  length  of  the 
acrospires  should  be  noted  and  expressed  in  percentage 
gradations.     Lastly,  the  taste  and  smell  should  be  observed. 

For  the  estimation  of  moisture,  4  to  .">  gnus,  of  unit  are 
weighed  whole  and  ground  without  loss,  and  then  dried  for 
one  hour  at  B0°  C,  and  for  three  hours  longer  at  105°C. 

The  author  describe  very  fully  the  precise  conditions  to 
be  observed  in  the  preparation  and  analysis  of  the  extract. 
Fifty  grms.  of  malt  are  ground  to  a  fine  meal  and  placed  in 
a  tared  beaker  with  2(a)  c.c.  of  water  at  45°  O.  The  mix- 
ture is  kept  at  451  L'.  for  half  an  hour,  with  constant 
stirring.  The  temperature  is  then  regularly  raised  during 
half  an  hour  to  70°  ('.,  and  kept  constant  for  one  hour.  The 
necessary  stirring  is  best  done  by  a  slow  motor.  The  time 
taken  after  arriving  at  7n  C.  until  complete  saecharitica- 
tion  is  effected  is  recorded  as  the  "time  of  saecharitication." 
The  progress  of  this  reaction  is  observed  by  performing  the 
iodine  test  at  intervals  of  5  or  10  minute-. 

After  one  hour's  digestion  at  70    C,  the  mash  is  mixed 

with  200  C.c.  of  cold  water,  rapidly  ded,   and    the    weight 

made  up  to  -J.'iO  grms.  with  water.  It  is  then  filtered,  the 
time  of  filtration  being  noted,  and  the  physical  appearance 
of  the  wort  is  observe  d. 

The  specific-  gravity  of  the  filtered  wort  i-  accurately 
taken,  and  the  solid  matter  calculated  by  Windi-rh's  tables. 
The  colour  is  determined  by  Brand's  method  of  comparison 

with    dilute    iodine    solution,    and    the    nitrogen,    ash,    and 

phosphoric  acid  are  estimated  in  the  usual  manner.  The 
maltose  is  the  only  carbohydrate  which  need  be  determined, 

and  this  is  done  gravimctrically  by  Weill's  method. 

The  diastatic  power  of  malt  is  best  determined  by  C.  .1. 
l.intner's  modification  of  Kjeldahl's  method. 

Note. —  Tin  German  abstractor,  I ).  Keinke,  remarks  that, 
since  the  finely-ground  meal  gives  a  Btronger  extract  than 
the  coarse,  tiii-  facl  should  be  stated  in  the  analytical 
report,  llr  also  think-  that  the  author  should  have 
described  some  standard  process  for  the  determination  of 
the  lactic  acid,  and  that  the  estimation  ol  maltose  should  be 
supplemented  by  a  fermentation  experiment  with  an  active 
yeast.— J.  F.  H." 

Hops,  Chemical  Analysis  m  tin  Commercial  Valuation  of. 

Th.    Kemy.       Woclienschr.    fur    Hrau.    1898,    15,    [41  J, 
586;    [42],  556—557  ;   and  [43],  58:1— ,">8G. 

Tin-  industrial  value  of  hops  cannot  he  iudgi  d  solely  from 
tin  percentages  of  the  chemically  determinable  constituents 
present,  a-  many  important  character-,  perhaps  the  most 
important,  cannot  he  quantitatively  measured.  The  analytical 
factors  Bupposed  to  influence  the  action  of  hops  on  beer- 
wort  are  tin-  hop-resins,  the  tannin,  and  the  soluble  nitro- 
genou-  matter.  Tin-  estimation  of  these  is  doubtless  an 
aid  to,  lint  not  a  criterion  for  the  valuation  of  the  hops, 
and  the  other  unmeasurabie  qualities,  such  as  aroma  and 
indefinite  changes  during  storage,  may  completely  upset  a 
a  valuation  based  on  chemical  analysis  alone.  Again, 
difficulties  occur  in  the  interpretation  of  tin-  results,  and 
whilst  most  of  the  desirable  constituents  maybe  fully  up 
to  the  mark,  one  maj  he  deficient,  and  it  is  difficult  to  say 
how  fu  this  deficiency  may  neutralise  the  good  effects  of 
the  other  constituents. 

Ilie  author  ha-  fully  investigated  several  -ample-  01' hops 
of  the  1897  German  crop  from  the  last  Berlin  Exhibition. 
lie  also  had  the  samples  classified  and  valued  by  technical 
and   trade  experts,    according   to   the   grade   of  plucking 
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and  sorting,  growth  and  lupulin  content.  He  then  en- 
deavoured to  trace  connections  between  those  valuations 
and  the  analytical  results,  but  on  the  whole  was  unsuccessful. 
The  expert  classifications  differed  amongst  themselves  to  a 
considerable  degree,  and  except  in  very  marked  cases  they 
also  differed  from  the  chemical  results.  Hops  of  very 
inferior  quality  were  at  the  same  time  deficient  in  resin 
and  rice  versa.  From  the  very  few  data  to  hand,  the 
author  considers  that  the  well-known  superiority  of  hops 
from  certain  districts  cannot  be  attributed  to  a  high  per- 
centage of  resin,  as  the  variations  in  resin  content  from 
year  to  year  in  hops  of  the  same  districts  are  as  great  as 
those  between  hops  rich  in  resin  and  those  poor  in  the 
same.  The  only  typical  characteristic  in  this  respect  is 
shown  by  the  hops  of  the  Altcuark  district,  which  in  two 
consecutive  years,  only  i  ontained  14'5  per  cent,  of  resin, 
as  against  _'2 — 18  per  cent,  in  hops  from  other  districts. 
The  poverty  in  resin  appeared  to  be  connected  with 
luxuriance  in  bearing. 

Hayduck  and  Brian!  and  Meacham  have  shown  that  the 
preservative  and  bitter  principle  of  hops  is  the  "  soft  resin," 
constituting  about  three-fourths  of  the  total  resin,  and 
separable  from  the  "hard  resin"  by  petroleum  spirit. 
Behrens  asserts  that  the  quantity  of  hops  usually  added  to 
wort  is  more  than  sufficient  to  saturate  the  wort  with  "soft 
resin,"  even  when  the  hops  are  only  poor  in  the  same,  and 
hence  the  percentage  is  of  little  importance.  Hayduck  has 
shown  that  only  about  50  per  cent,  of  the  resin  is  extracted 
by  the  boiling  wort, 'lit  it  does  not  follow  that  no  more 
resin  is  extracted  from  rich  hops  than  from  poor  ones. 
The  author  quotes  experiments  showing  that  the  quantity 
of  resin  taken  up  by  the  wort  is  the  came,  whether  it  is 
added  in  the  hops  01  in  the  isolated  state,  and  though  only 
about  one-half  is  taken  up.  thin  is  true  within  comparatively 
wide  limits.  The  retarding  effect  on  the  subsequent  fer- 
mentation is  proportional  to  the  resin  taken  up. 

The  author  confirms  l'.riant  and  Meacham's  observation 
that  the  "soft  resin  "  is  (.inverted  into  the  "hard  resin  "  hy 
storage,  especially  at  elevated  temperatures,  and  thinks 
that  results  of  determinations  of  the  former  should  be 
accompanied  by  those  of  the  total  resin. 

No  connection  could  be  traced  between  the  expert  classifi- 
cation and  the  percentage  of  "  soft  resin,"  but  the  author 
considers  that  this  percentage  is  undoubtedly  an  important 
guide  in  judging  quality  of  hops,  and  a  more  accurate 
method  is  urgently  needed  for  its  determination. 

The  tannin  and  its  derivatives,  as  shown  by  Hayduck, 
precipitate  some  of  the  albuminoids  of  the  wort  which  are 
not  coagulated  by  boiling,  and  thus  probably  exert  a  pre- 
servative influence.  Whether  the  tannin  has  other  favour- 
able effects  on  the  beer,  such  as  clearing,  colour  and  flavour 
cannot  be  definitely  stated,  but  the  author  finds  that  the 
kinds  of  hops  most  highly  prized  by  brewers,  contain  the 
highest  proportion  of  tannin.  However,  until  the  effects 
of  hop  tannin  are  properly  determined,  no  definite  inference 
can  be  drawn. 

No  connection  could  be  traced  between  either  the  total 
or  the  soluble  nitrogenous  constituents  and  the  quality  of 
the  hops,  and  their  value  is  probabiy  only  that  of  yeast 
nutrients. 

The  best  kinds  of  hops  all  contaiued  a  high  proportion 
of  potash  in  their  ash,  a  circumstance  which  the  author 
thinks  is  not  without  importance. 

The  mechanical  analysis  of  the  hops  is  of  value  in  their 
Valuation  ;  a  large  proportion  of  axes  and  seeds  indicates 
coarse  hops  of  little  value,  not  merely  on  account  of  their 
presence  as  worthless  ballast  bat  also  on  account  of  the 
general  deficiency  of  valuable  constituents  which  accom- 
panies then. 

As  regards  the  absolute  iudispensability  of  Saazkops  for 
certain  beers,  the  author  states  that  it  cannot  be  due  to 
the  preservative  effect  of  the  "soft  resin"  and  to  the  tannin 
alone.  Probably  there  is  a  special  aroma,  or  a  com- 
bination of  a  whole  series  of  valuable  constituents  and 
low  colouring  power,  which  are  only  met  with  singly  in 
other  kinds  of  hops. 

The  author  calls  attention  to  the  fact  that  more  accurate 
and  uniform  methods  are  required  for  all  the  determinations 


connected  with  hop  analysis  and  systematic  investigation 
of  the  effects  of  the  individual  constituents. — J.  F.  B. 

Mall,  Tin'  Analysis  of.     O.  Reinkc-.     Wochensch.  fiir 
Br'au.  1898,15,  [4a],  555. 

The  samples  must  be  carefully  taken  from  all  parts  of  the 
bulk,  and  immediately  placed  in  corked  bottles  to  prevent 
loss  of  moisture  and  odour.  About  1  lb.  should  be  sent  for 
analysis.  Two  methods  are  in  vogue  for  carrying  out  the 
estimations  :  according  to  one,  the  malt  is  coarsely  crushed, 
whilst  in  the  other  case  it  is  ground  to  a  very  fine  powder. 
The  latter  method  was  approved  by  the  Vienna  Congress  of 
1898.  In  this  case,  the  solid  matter  in  the  extract  is 
deduced  by  means  of  Windiseh's  tables  from  the  specific 
gravity  at"  15  C.  From  the  fine  meal,  from  1  to  4  per 
cent,  more  solid  matter  is  extracted  than  from  the  coarse, 
and,  whilst  the  maltose  is  from  1  to  3  per  cent,  less,  the 
colour  of  the  extract  is  greater  to  the  extent  of  10  to  20  c.c. 
of  eentinormal  iodine  solution  per  100  c.c. 

The  yield  of  extract  on  the  large  scale  is  from  3  to  8  per 
cent,  lower  than  that  obtained  on  analysis  of  the  tine  meal, 
the  differences  found  with  good  bright  malt  being  less  than 
with  inferior  samples. — J.  F.  B. 

Wine,  Determination  of  Total  Acidity  in.  E.  Sellier  and 
A.Vivien,  Ann.  Chim.  anal.  appl.  3,  301—  307.  Chem. 
Ceutr.  1898,  2,  [16],  873. 
For  determining  the  total  acidity  in  wine,  the  author 
recommends  the'  method  used  by  G.  Bruhns  (Centralbl.  f. 
Zucker  Ind.  d.  Welt,  1897,  155)  for  the  estimation  of  the 
acidity  in  press-,  and  diffusion  juice. 

lOo"  c.c.  of  the  wine  are  treated  with  10  c.c.  of  lead 
acetate  solution  (300  grms.  of  neutral  lead  acetate  per  litre), 
ihe  mixture  shaken  and  filtered,  any  carbon  dioxide  present 
in  the  wine  having  previously  been  removed  in  a  vacuum 
or  by  agitation.  50  c.c.  of  the  clear  filtrate  are  well  mixed 
with  5  C.C.  of  a  saturated  solution  of  sodium  sulphate,  the 
whole  filtered,  and  25  c.c.  of  the  faintly  coloured  filtrate, 
titrated,  after  adding  5  c.c.  of  phenolplnhaleiu  with  T'-X 
Nat  »H  (1)  till  the  colouring  matter  of  the  wine  changes  to 
green,  and  (2)  till  the  appearance  of  a  permanent  rose 
colour.  A  blank  experiment  should  be  carried  out  with 
the  lead  acetate  solution,  and  correction  made,  if  the  latter 
he  not  perfectly  neutral.  The  c.c.  of  alkali  used,  multiplied 
by  48-4  gives  the  c.c.  required  per  litre  of  wine.  The 
difference  between  the  amounts  of  alkali  used  in  the  two 
stages  of  the  titration  should  be  an  indication  of  the  amount 
of  "colouring  matter  present  in  the  wine.  The  results 
obtained  by  the  above  method  only  correspond  approxi- 
mately with  those  by  the  spot  method  with  litmus  paper, 
and  the  direct  titration  with  phenolphthalein,  differences  of 
as  much  as  six  units  occurring  in  the  second  place  of 
decimals. — A.  S. 

Mustard   Oil    from   Seeds  of  the  Crueifcc,  Conditions  aj 
Development  and  Determination  of  Volatile.     G.  Jorgen- 
sen.     Nvt.  Tidskrift   for   Fysik   ok  Kemi.    3,  91—111; 
(hem.  Centr.  1898,2,  [18],  927. 
The  author    used   for   his  experiments  partly  commercial 
so  called  rape-seed  cake,  but  consisting  of  Brassica  Napus 
and    Br.    Hapa,   with   more   or   less   of  foreign   kinds    of 
Brassica,  and   also   containing  Sinapis-,  Eruca-,  and  Ery- 
simum   seeds ;    and    partly    seeds    of    pure   cultivated    or 
unmixed   crucifera;,  i.e.,  Brassica  nigra,  Br.  Napus,  Br. 
iuncea   Br.  dichotoma,  Br.  rarnosa,  and  Br.  ylauca. 

Pure  black  mustard,  on  agitation  with  water  for  one  hour 
•it  15°  C,  develops  the  full  quantity  of  mustard  oil,  but  by- 
longer  digestion,  especially  at  a  higher  temperature,  certain 
losses  occur.  Ordinary  commercial  press-cakes  require  an 
addition  of  myrosin  iii  order  to  develop  the  full  quantity 
of  mustard  oil"  in  one  hour. 

The  mustard  oil  was  determined  by  distilling  the  powdered 
substance  with  steam,  and  leading  the  distillate  into  a  solu- 
tion containing  30  grms.  of  potassium  permanganate  and 
15  grms.  of  caustic  potash  per  litre.  The  sulphuric  acid 
formed  was  precipitated  as  barium  sulphate,  and  the 
equivalent  of  allyl  mustard  oil  calculated  As,  however 
the  sulphuric  acid  formed  may  be  partly  due  to  substances 
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1  oil,  the  author  recommend*  eollect- 

ntaiiiing  2()  c.c  of  strong 

of  spirits  ol  wine,  allow  to  stand 

the    mixture  gently  till   the  vapours 

,,l,  add  10  cc.  of  sulphuric  acid, 

porating,  determine  the   nitrogen   by 

mol.  of  mustard  oil. 

hibited  a  oorroaive  action  on  the 

no  particular  difference  in 

-  - -l-ii    per   rent.)  from    the 

s   made    from    Indian    rape.    Cakes    in    which 

nol  detected,  yielded  0*61  per  cent  after 

tioo  of  white  mustard.     Pure  rape   yielded  0  22  per 

of  mustard  oil ;    Sinapu   arvensis    and   Erysimum 

ttal    on   the    other  band,   not  a   trace.    The   author 

mined  the  Ibioainamine  formed  from  the  mastard  oil  in 

lifferent  cases,  and  found  that  it  often  (with  Sinapu 

'      .        iiuH.-tt)  agreed  in  composition  with   allyl 

thionn  -    I  S.NH  .NH.C  H,     In  other  cases— bom  Br. 

glauca,  Hi.  dichotoma.  Bus., — the  tbiosinamine  obtained  was 

Dtonyl  thiourea,  i  S.  Mi  .Ml  .C.II-. — A.  s. 

Ethyl  Aldehyde,  Volumetric  Estimation  of.     \.  Rocquee. 

.1.  Pharm.  <  'him.  1898,  8,  [9],  390— 31M. 
Ktiivi  aldehyde  in  rery  dilute  alcoholic  solution  is  deter- 
mined  with  sufflciem  aeenracy  b)  means  of  the  rosaniltoe 
bisulphite  reaction  (tlii-  Journal,  l*'.i7,  265).  This  process 
i  f  employed  for  solutions  of  0- 1—2  per 
cent,  strength,  must  be  preceded  by  large  dilution.  The 
author  has  de\  ised  B  method  for  solutions  of  such  strength. 

i:  i  tor's  method  i sists  in  adding  a  solution  of  sulphurous 

acid,  letting  stand  for   four  liours.  dividing   into   two  pan-. 

estimating  the  free  sulphurous  acid  in  one  part  by  -j-j  iodine 

aposing  the  aldehyde-bisulphite  compound  in 
the  other  portion  by  aqueous  potash  in  the  cold,  and  then 
running  the  total  sulphnrous  acid  after  acidifying. 
Aqueous  solutions  of  sulphurous  acid,  alkali  sulphites  and 
bisulphites  are  rery  much  less  stable  than  alcoholic  solutions, 
mi  alcoholic  bisulphite  solution  appears  to  be  most  suited  to 
the  titration  of  ethyl  aldehyde,  when  the  strength  of  the 
aldehyde  -olution  reaches  I  per  cent.,  the  reaction  with  the 
bisulphite  is  not  complete  In  four  hours,  but  requires  twelve. 
In  the  case  of  strong  -olution-,  a  considerable  proportion  of 
the  aldehyde  compound  is  not  decomposed  by  the  potash, 
and  thu-  In  dieter's  method  a  considerable  error  results. 

The  following  is  the  prop.  i      Dissolve   12*6 

urn  sodium    sulphite  in    ion  c.c.  of  water,  add 

1 00  C.C    of  N--ulphuric  acid   and    make   up  to    1    litre  with 
dI  alcohol,     Let  stand  24  hours  and  filter.  Titrate 
the  solution  so  obtained  with  '    iodine  solution.    Add  5< 
of  the  sulphite  -olution  to  10  cc,  of  the  aldehyde  -olution, 

make  up  with  60    per    Cent,  alcohol    and    -hake 

\i  tin  same  time  dilute    ■  sulphite  solution  with 

ule    dilute    alcohol.       Let   hoth    tl.i-ks    -laud 

"l  hour-  at  tl rdinary  temperature,  shake  again,   »ith- 

dra*  50  c  o  ,  and  titrate  with  "    iodine  solution.    From  the 

difference  in  the  amount  of  iodine  nquired  in  the  two  o 
the  aldehyde  content  is  calculated      It  the  -olution    to  be 
.■I    less   than   i   per  cent,  of  aldehyde,  the 
sulphite  and  iodine  solutions  are  to  be  diluted   accordingly, 
ddehyde  doe-  nol  combine  with  sulphur 

\  C.  W. 

Caramel  " Shout]  ;  Chemical   Nature,  Occurrence  in   the 
tad  Determination  nj.    N    Pradias.    Hull. 
him  de  Sucr.  et  de  Diat,  1898,  16,  [3], 
280. 

K  \  L,  page  1 162, 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

I  i  Amalyam.    .1    I  Ri  ud,  1898,  127, 

[17],  618— 620. 

•  »  the    amalgam  by  tl.  j    is  of  n 

-olutioi  ■    i  of  equal  part-  of  crystallised  oalcium 


chloride  aud  water.  The  amalgam  formed  must  be  pro- 
tected from  the  action  of  the  chlorine  by  a  porous 
diaphragm,  and  the  salt  decomposed,  and  the  mercury  taken 
up  should  be  constantly  replenished.  Rise  of  temperature 
must  be  prevented  by  means  of  cooling  tubes.  The  author 
i  current  density  of  2'5  amperes  per  sq.  cm.  of  mer- 
curv  electrode.  The  liquid  amalgam  SO  obtained  is  very 
quickly  oxidised  by  the  air,  but  it  can  be  concentrated  by 
distilling  off  the  mercury  in  a  sealed  retort  which  ha-  pre- 
viously been  exhausted.  From  1,000  grins,  of  liquid 
amalgam,  12  Rims,  of  solid  were  obtained,  bavins  the  com- 
position (allg,.  The  calcium  is  estimated  by  boiling 
under  a  reflux  condenser  with  standard  sulphuric  acid. 

(  alcium  amalgam  is  a  whitish  grey,  porous  solid,  readily 
oxidised  bv  air,  and  decomposing  water  wirh  extreme 
rapidity.  It  can  be  preserved  in  scaled  vessels.  It  loses 
mercury  on  heating  in  a  current  of  hydrogen,  but  still  retains 
some  at  a  red  heat;  no  calcium  hydride  is  formed  under 
these  conditions,  tin  h— ting  in  a  current  of  nitrogen, 
calcium  nitride  (.'a  ;N  ,  i-  produced,  which  can  be  analysed 
by  treatment  with  dilute  sulphuric  acid  and  determination 
of  the  sulphate-  of  calcium  and  ammonia  which  are  formed. 
Calcium  nitride  has  a  gray  colour,  and  i-  rapidly  decom- 
posed by  moist  air  with  evolution  of  ammonia. — J.  ]•'.  B. 

Permoiybdaiet.    Melikoffand  l'issarjewski.    Ber.  31,  [l-O, 
2448—2451. 

MrriiMiw  and    Nagel   having   failed   fo    prepare   the   acid 

pennolybdate  of  potassium  peroxide — 


K  O 
II 


0/ 


Mot), 


b_\  the  authors'  method,  have  thrown  doubt  on  the  composi- 
tion of  the  authors'  preparation,  and  have  suggested  that 
it  contained  admixed  hydrogen  peroxide.  The  authors 
have  carefully  repeated  their  work  (adding  to  a  solution  of 

potassium  permolybdate  the  calculated  amounts  of  potaa- 
siuin  hydroxide  and  hydrogen  peroxide,  precipitating  by 
alcohol,  and  carefully  washing  toe  precipitate  with  alcohol 
and  ether,  the  whole  of  the  operations  being  conducted  ■  it  ii 
,ool,d  liquids),  and  find  that  they  again  obtain  the  same 
bright  red  non-hygroscopic  salt,  which  dissolves  in  water 
with  evolution  of  oxygen,  slowlj  changes  colour  in  the 
drj  Btati  to  yellow,  through  loss  of  oxygen,  and  explodes 

by  friction,  or    in  large  quantities  on  simply  rising  in  tcm- 

p  nature  to  the  ordinary  temperature  of  the  air.    They  find 

that    the   same    -alt    is    produced    though    the  proportion  of 

potassium  hydroxide  used  in  preparing   it  be  lessened,  and 

that  of  hydrogen  peroxide   increased  :   and   thai  when  t 

-olution  of  the  salt  in  ice  cold  water  is  treated  with  exOMI 
of  hydrogen  peroxide,  alcohol  again  reprecipitatos   the  sail 

unchanged.  The  author-  suggest  that  Miithmaiin  and  Nagel 
used    too   much   alcohol,   and   precipitated    some  potassium 

side  with  their  salt.  They  consider  thai  these  salts 
are  to  be  looked  on  as  permolybdates  of  the  metallic 
peroxides,  rather  than  a-  salt-  ol  Hie  metal-. — J.  T.  D. 

Calcium  Nitride,   Preparation    and   Properties   of,     II. 
Mois-an.    Comptea  Bend.  127,  [15],  497— 501. 

t'u.i  ii  m,  healed  to  bright  redness  in  a  stream  of  nitn 
gas,  combine-  with  it  rapidly,  and  yield-  a  crystalline 
chestnut-brown  nitride,  of  density  2*63,  and  of  composition 
corresponding  with  the  formula  (  a  \  Heated  in  hydrogen 
it  forms  calcium  hydride  and  ammonia.  Heated  in  chlorine, 
bromine,  or  iodine  vapour,  it  burns  vividly,  forming  the 
halide.  It  burns  also  when  heated  in  air  or  oxygen,  in 
I  r  in  v.ipom  of  phosphorus,  forming  lime,  calcium 
sulphide,  or  phosphide.  Boron  and  silicon  have  no  action 
on  the  nitride,  nor  has  carbon  at  a  red  heat ;  In  the  electric 

furnace,  however,  carbon  convert-  it  completely  into  carbide. 
Sodium,  potassium,   magnesium,  arc   without   action   at  ■ 

red  bent.  In  nitrogen  dioxide  at  n  red  heat  the  nitride 
burns,  forming  lime  and  nitrogen.  Dilute  mineral  acids 
attack  it,  forming  calcium  salt-  and  ammonia,  but  the 
presence  of  water  is  essentia] — without  it  no  action  occurs. 

hoi,  heated  to  sealed  tubes  with  the  nitride,  give- 
calcium    cthylate  and  ammonia.      Water  attacks   the  nitride 
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energetically  in  the  cold,  forming  slaked  lime  and  ammonia  ; 
we  have  here  possibly  a  mode  of  manufacturing  ammonia 
commercially  from  atmospheric  nitrogen. — J.  T.  1). 

Acetylene,  Action  of,  on  Fuming  Sulphuric  Avid. 
G.  Sehroeter.     Ber.  31,  [13],  2189,  2190. 

Tim  production  of  methionic  acid  during  this  reaction  can 
he  reduced  to  a  minimum,  the  main  product  then  being 
acetaldehydedisulphonic  acid  or  disulphoacetaldehyde  and 
sulphates  of  the  same,  which  are  decomposed  into  the  first- 
named  by  the  action  of  hydrochloric  acid. 

On  boiling  with  alkali,  the  aldehydedisulphonates  are 
split  up  into  methionic  acid  and  formic  acid,  thus  enabling 
the  latter  acid  to  be  prepared  direct  from  acetylene. 

The  author  cannot  confirm  Barthelot's  observation,  ac- 
cording to  which  the  reaction  in  question  resulted  in  the 
production  of  acetylenesulphuric  acid,  which  in  turn  yielded 
phenol  when  fused  with  alkali. — C.  S. 

Acetylene,  Action  of  upon  Mercuric  Nitrate.     P.  Kothner. 
Ber.  1898,31,  [14],  2475. 

Referring  to  a  recent  publication  by  K.  A.  Hofmann  (this 
Journal,  1898,  1078)  on  this  subject,  the  author  points  out 
that  he  studied  the  action  of  acetylene  on  solutions  of 
mercuric  nitrate  in  1895,  and  published  the  results  of  his 
investigation  in  pamphlet  form  (Halle,  1896),  and  subse- 
quently in  the  Zeits.  anorg.  Chem.  1898,  18,  -18.  The 
compound  which  Hofmann  claims  to  have  first  prepared, 
by  passing  acetylene  into  a  solution  of  mercuric  nitrate, 
acidified  with  nitric  acid,  was  there  described,  and  its 
constitution  discussed,  and  it  was  shown  that  the  readiness 
with  which  it  was  decomposed  into  acetaldehyde  furnished 
a  means  of  preparing  that  aldehyde  synthetically  from 
acetylene.  From  the  results  of  a  series  of  analyses,  the 
author  found  the  white  crystalline  substance  to  have  a 
composition  corresponding  to  the  formula,  C.IIgjN'i  >,ir., 
and  came  to  the  conclusion  that  it  was  a  mercuro-carbide 
nitrate  (HgC :  CHg  +  HgNO:i  +  HsO).  As  Hofmann  found 
his  preparation  to  have  a  different  constitution,  the  author 
considers  it  not  impossible  that  the  precipitate  may  vary  in 
composition  according  to  the  conditions  under  which  ii  is 
obtained. — C.  A.  M. 

Glyceraldehijde,  Synthesis  of.     A.  Wohl.     Ber.  1898,  31, 
[14],  2391—2395. 

In  a  former  communication  (Ber.  31,  [H]>  1796),  the 
author  described  a  method  of  preparing  acrolein  acetate 
and  converting  it  into  the  acetal  of  glyceraldehyde,  which 
on  treatment  with  decinormal  sulphuric  acid  yields  almost 
quantitatively  alcohol,  and  a  solution  which,  when  evapo- 
rated in  vacuo  after  the  removal  of  the  sulphuric  acid, 
leaves  a  colourless  syrup  of  glyceraldehyde.  On  dissolving 
this  syrup  in  alcohol  and  adding  three  volumes  of  ether, 
small  quantities  of  impurities  separate  out,  and  the  clear 
solution,  on  evaporation  again  leaves  the  syrupy  glycer- 
aldehyde. This  does  not  crystallise  when  left  in  vacuo 
over  sulphuric  acid,  but  shows  signs  of  crystallisation  when 
kept  in  an  ice  chamber  with  constant  stirring.  By  diluting 
with  a  few  drops  of  water  the  syrup  which  had  been 
concentrated  in  the  vacuum,  and  then  subjecting  it  to  this 
treatment,  the  author  readily  obtained  a  crop  of  crystals. 
These  were  drained  on  a  porous  tile,  washed  with  water, 
alcohol,  and  ether,  and  dried  in  vacuo  over  phosphoric 
anhydride  at  about  90°  C.  They  contained  carbon,  39  ■  66 
per  cent.,  and  hydrogen,  6-67  per  cent.,  corresponding  to 
the  formula  C3H6Oa.  As  thus  prepared,  glyceraldehyde  is 
a  white  powder  with  a  sweet  taste,  and  resembling  sugar 
in  appearance.  It  is  not  hygroscopic,  dissolves  slowly  in 
water,  and  is  hardly  soluble  in  alcohol  or  ether.  Its 
melting  point,  which  is  not  sharp,  is  about  132  C.  On 
further  heating  it  decomposes  with  an  odour  of  burnt  sugar. 
Its  solution  reduces  Fehling's  solution  at  the  ordinary 
temperature.  Its  molecular  weight,  determined  by  the 
freezing  point  of  its  aqueous  solution,  was  found  to  he 
164  after  the  solution  had  been  left  for  an  hour,  102  after 
it  had  stood  for  a  day,  and  the  same  after  standing  for 
three  days,  the  calculated  molecular  weight  being  90. 
From  this  the  author  concludes  that  it  is  probable  that  the 


substance  in  a  crystalline  condition  is  bi-molecular,  but  that 
in  aqueous  solution  it  is  gradually  converted  into  the  simple 
glyceraldehyde.  Whether  the  former  is  due  to  polymerisa- 
tion or  depends  on  the  racemism  of  the  substance  is  being 
further  investigated,  by  attempting  to  estenfy  the  glycerin 
acetal  by  means  of  an  optically  active  acid  chloride  or 
anhydride,  to  separate  the  ester  by  crystallisation,  aud  thus 
to  isolate  the  dextro-  or  levo-rotatorv  glyceraldehvde. 

— C.  A.  M. 

Dipln  nt/lamine,  Combination  of,  with  Potassium.  C. 
Haussermann.  J.  prakt.  Chem.  1898,  58,  [19  and  20], 
367—368. 

The  potassium  compound  of  diphenylamiue  obtained  by 
Merz  and  Weith  (Ber.  6, 1515)  by  the  "addition  of  potassium 
to  fused  diphenylamine  was  mixed  with  products  of  de- 
composition which  gave  it  a  dark  colour.  The  author 
finds  that  the  formation  of  the  latter  can  be  prevented  by 
l  effecting  the  reaction  at  a  comparatively  low  temperature 
(on  a  water  bath)  with  simultaneous  exclusion  of  the  air. 
The  resulting  compound  forms  (in  its  freshly  prepared 
condition)  a  yellow  sandy  powder,  which  rapidly  absorbs 
oxygen  from  the  air  thereby  assuming  a  black  colour.  It 
is  insoluble  in  benzene,  toluene,  and  similar  solvents,  nor 
does  it  dissolve  in  diphenylamine  until  a  temperature  of 
200°  has  beeu  reached.  By  passing  a  current  of  dry  car- 
bonic anhydride  into  the  compound,  which  should  always 
be  immersed  in  ether,  the  potassium  salt  of  diphenyl 
earhamic  acid  (C6H5),.NCOOK  is  obtained.  It  forms  a 
white  stable  powder  which  is  almost  completely  soluble  in 
cold  water. — D.  B. 

Acetylisation  with  the  Assistance  of  Sulphuric  Acid.  H. 
Skraup.  Monateh.  fur  Chem.  189S,  19  [7— 8],  458— 
460. 

Thiki.e  (Ber.  1898, 1249)  has  remarked  how  rapidly  acetyli- 
sation by  means  of  acetic  anhydride  proceeds  after  "the 
addition  of  concentrated  sulphuric  acid.  The  priority  of 
this  observation  belongs  to  Franchimont,  who  (Comptes 
Keud.  89,  711)  converted  cellulose  into  a  triglucose  with 
eleven  acetyl  groups,  by  treatment  with  acetic  anhydride 
and  sulphuric  acid  alone,  without  the  use  of  sodium  acetate, 
as  stated  by  Thiele.  The  process  of  acetylisation  with 
strong  sulphuric  acid  has  been  for  many  years  in  use  in  the. 
author's  laboratory,  it  proceeds  more  quickly  aud  easily  than 
other  methods,  and  sometimes  succeeds  when  others  fail. 
For  example,  mucic  acid  readily  yields  the  crystalline 
tetracetyl  compound,  whilst  with  acetyl  chloride  or  acetic 
anhydride  and  fused  sodium  acetrte,  only  amorphous  pro- 
ducts result.  The  reaction  frequently  proceeds  with  almost 
explosive  violence,  and  it  is  often  advisable  to  add  the 
sulphuric  acid  mixed  with  acetic  anhydride.  Extremely  small 
quantities  of  the  acid  are  required ;  diethylmucic  ester  was 
mixed  with  acetic  anhydride  containing  0*01  per  cent,  of 
sulphuric  acid,  the  temperature  at  once  began  to  rise,  and 
was  95°  C.  after  8  minutes.  After  cooling,  filtering,  aud 
recrystallising  from  glacial  acetic  acid,  the  product  was  pure 
tetracetylester,  with  a  yield  of  79  per  cent,  of  the  theoretical. 

—A.  C.  W. 

Carbohydrates,  Precipitation  of,  by  Normal  Salts.  E.  A. 
Young.  J.  of  Physiology,  22,  401  ;  Zeits.  f.  d.  ges. 
Brau.  21,  [39],  553—555." 

Tue  investigations  detailed  in  the  paper,  extended  to  the 
crystalline  carbohydrates,  starch,  dextrin,  glycogen,  and 
inulin,  the  test  solutions  being  generally  between  1  ami  2 
per  cent,  strength,  and  the  precipitants  employed  including 
ammonium  sulphate,  magnesium  chloride,  sodium  sulphate, 
sodium  chloride,  potassium  sulphate,  potassium  iodide,  and 
di-sodium  phosphate. 

The  conclusions  drawn  by  the  author  are  that  the  "  salt- 
ing out"  method  of  precipitation  is  as  readily  adaptable  to 
colloid  carbohydrates  as  to  albuminoids,  and  that  the  sepa- 
ration of  the  individual  carbohydrates  is  as  easy  to  effect  by 
this  method  as  by  alcohol  or  freezing. 

The  sulphates  of  magnesium  and  ammonium  are  the  most 
useful  precipitants.  Sodium  chloride  acts  best  at  33°  C, 
and  is  advisable  in  many  cases.  While  the  crystalline 
carbohydrates  are  not  precipitable  by  neutral   salts,  starch 
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ire  readily    so,  and  hence  can  easily  be 
from  their  hydro!;  ts. — ( '..  S. 

/         |         ,m/    Alkaloid*,   Sam     Derivatives    of.      W 
.  id   M.  Hoppner.     Ber.  1898,31,  [14],  - 

Mi:im,  iodide  unite*  with  de-oxyciiicnonidine,  f'.MI... 
i  II  ,N,  in  alcoholic  solution  at  the  ordinary  temperature 
to  form  a  compound,  i     1!    N    <  II  ,1.   melting  at    167 

168     i       This  substance  is  transf -1    bj   caustic  soda 

onidii      I    ,11.., N...  which   nu-lt<  at 
i    .   shews  :i    slight    dextro-rotatory   eft 
alcoholic  solution  and  a  bim-  Bnorescence  in  a  sulphuric 
acid  solution.    On  beating  with  aqueous  phosphoric  acid, 
lepidine  is  formi  d. 

The  de-oxj    bases  obtained  from  quinine,  con.|uininc, 
cinchonine,    and    oinchonidine    ore    nearly    10    times    as 
oas,  in  tin--  ease  of  frogs,  mice,  and  guinea  pigs,  as 
the  original  :ilk:ii 

onine    chloride    hydriodide,  on    keeping,  or    on 

boiling    with   phosphoric  acid,   is   de posed    with    the 

■  volution  of  formaldehyde.  Skraup  has  observed  a 
similar  decomposition  of  quinine  hydriodide.  The  bydri- 
o  lido  ot  einchonidine  chloride  behaves  in  the  same  manner. 
When  cincbonine  hydriodide  i-  boiled  with  phosphoric 
,    prodncl  I    .11  »NSI  >,  which 

exhibits  great  similarity  with  the  allocinchonine  of  l.ipp- 
mann  and  Eleissner,  and  with  the  apo-isocinchonine  of 
Cinchene,  <  ",.,1 1._,  n  _,  on  wanning  with  concentrated 
sulphuric  and,  i-  mainly  converted  ima  snlphonic  acids, 
Inn  in  pan  into  sulphocinohene,  C,0H  \  >■  i  .  iusoloble  in 
alkali-.— A.  c.  W. 

Cyanide  Poisoning.    J.  Chem,  Metall.  Soc.  of  S.  Africa, 
18'jk,  1,  188. 

1 1  had  previous!]  been  stated  thai  subcutaneous  injections 
of  2\ — 3  percent,  solutions  ol  hydrogen  peroxide,  accom- 
i  hjng  out  of  the  stomach  with  a  2  per  cent. 
solution  of  the  same  substance,  acted  as  a  powerful  antidote 
i'l<-  poisoning.  Kobert  claims  priority,  having 
applied  the  treatment  successfully  to  dogs  and  cats  which 
had  been  poisoned  by  cyanide.  The  hydrogen  peroxide 
appears  to  form  with  the  cyanide,  oxamide,  which,  in  the 
quantity  likely  to  be  produced,  would  be  innocuous 

— W.  (..  M. 

EDUCATION  I/. 

Pboposbd  School  ot  Bnawrao, 

Pharm  ./.,  Dec.  lOfA,  1898,  594. 

i\    College.    Hinningham,    may   probably 

long  have  ■  school   of  maltingand  browing estab 

lished  in  connection  with  it.     In  an  appeal   forfnndsfot 

that  purpose,  it  is  pointed  out  that,  whilst   England   has  a 

■•-t   than  an]   othni    country   in    brewing  and 

malting,  it  i  trj  interested   in  those  trades 

in  which  there  is  no  public  systematic  education  given  in 
the  manufacture  of  niall  and   lnir.     In  German]  (as  the 

thi  :•■   is  the  great   sol I   al    Weihcn- 

stepban,  neat  Munich,  and,  in  additi there  are  others 

in   Berlin,  Worms,  Augsburg,  and  Munich.     Austria  has 
schools   at    Vienna   and    Prague^    Belgium   at    Liej 

tin  i  and  al  Copenhagen  the  Brewing  School  »ill  foi 

•v.i  be  connected  with  the  classical  researches  of  Hansen 

ts,     Brewing   is  on.'  of  the   busJues  es  whiefa 

rshavu  allowed  to  be  partly  taken  away  from 

tin-  country  b)  foreign  competitors,  but  it  is  now  proposed 

thai  the  training  to  be  given  al   Birmingham  shall  !"■  of 

the  fullest  nature  both  for  maltsters  and  brewers,  and  that 

neither  in  the  eharactei  noi   extent  ol  the  instruction  given 

shall  the  Birmingham  school  be  interim   to  any  ol 

on  the  Continent      It  is  intended   that  the  instruction  shall 

ii'  n     and   technical      Examinations   "ill   be 

held,  and   diploma"  awarded   to  successful    students,  and 

•    proper  standard   by   which   •   maltster's    and    brewer's 

training  may  be  ganged    will  thus  be  established.     [I    is 

will  be  neceasoi )  to  carry  ont  this 

i  oi  that  81,4891.  bos  already  been 

prom 
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1. 1-  Tekrks  BASES:  Mineralngie,  Propriety's,  Analyst. 
Par  1'.  Teuohot,  tngenieur  Chimiste.  Georges  Carre  et 
C.  Naud,  rue  Racine,  3,  Paris.  1898.  Price  5  fra. 
11.  Grevel  and  Co.,  :i:<,  King  street,  Covent  Garden, 
W.C. 

Bvo  volume,  containing  31  j  pages  of  subject-matter,  six 
illustrations,  and  table  of  contents  at  the  end  of  the  hook. 
There  i-  comprised  in  this  work  the  details  of  the  physical 
and  chemical  knowledge  we  posses-  of  the  metals  of  the 
rare  earths.  Regarding  origin  of  these  earths,  the  applica- 
tions to  illumination  in  the  construction  of  mantles,  and  the 
great  number  of  analytical  schemes  that  have  been  devised 
and  proposed,  the  author  has  thought  well  to  divide  his 
book  into  three  parts   for  their  treatment.     I.  Tilt:   Misk- 

mt. cm.  Past.     Here  is  found  a  tabic  of  the  minerals  of 

the  rare  earths,  with  a  detailed  study  of  the  principal  of 
these,  and  in  particular  the  Mooazites,  which  are  exclu- 
sively   employed    in    the    manufacture    of    incandescent 

mantles.      All    details    are    given     as     to    the    geographical 

position     of    these    minerals.       II.    G enseal     Portion. 

Hi  re  is  found  a  description  of  each  of  the  rare  metals,  and 
of  its  salts  with  inorganic  and  organic  acids.  III.  Ahalt- 
ii. 'u.  Poetion.    Comprising  all  that  is  actually  known  as 

to  the  different  method*  of  fractionation  and  separation,  the 
analytical  characteristics  of  the  different  rare  metals,  and, 
finally,  the  different  processes  of  analysis  of  commercial 
products,  Nitrate  of  thorium,  Thorium  precipitate,  Monaxite 

sand,  incandescent  mantles,  &e. 

It  is  stut, ..I  iii  the  preface  that  this  work  "  will  be  useful 
to  (  demists  and  all  those  interested  in  the  recent  discoveries 
and  remarkable  researches  of  MM.  IKIafontaine,  Ktard, 
Lebenu,  Langfeld,  tfoissan,  Urbain,  Sfcc." 

Chi  hisi  it- ms.iies    Repsrtoriuk.     Uebersichtlichei 

Bench!  liber  die  neuesten  Erfindnngen,  Fortschritte  and 
Verbesserungen  aaf  dem  Gebiete  der  technischen  nod 
indnstriellen  Chemie,  mil  Hinweis  aaf  Masohinen,  Ap- 
parate  und  I.iteratur.  Heranagegeben  von  Dr  Kmii, 
Jaoobsen.  :i".  Jahrgang.  lsus.  Erstes  Halbjahr. 
Zweite  Halite.  Mtt  in  den  Text  gedrnckten  lllustra- 
tionen.  R.  Gaertner's  Verlagsbuchbandlung.  Hermann 
Heyfelder,  Sch&nebergerstr.  26,  Berlin,  B.w.    II.  Grevel 

and    Co.,   88A,    King    Street,    Covent     Garden,    London, 

W.C 

Tins  number  for  the  first  half  year  of  1898 and  the  second 
half  thereof,  treats  of  the  following  subjects  of  Applied 
Chemistry: — I.  Foodstuffs.     II.  Paper.     III.  Photography. 

IV.  Residuals;      Manures;      Disinfection     and     Sanitation. 

V.  Soaps.  VI.  Explosives  and  Matches.  VII.  Preparation 
and  Purification  of  Chemicals.  VIII.  Pine  Chemicals,  .Ve. 
IX.  t'liemieal  Analysis.  X.  Apparatus.  Machinery.  Klectro- 
technology,  and  Thennotechnulogy.  XI.  Appendix,  &c. 
Ml.  New  Ho.»k-. 


CraTjf  lAfport. 


TA111FF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

EXPOBT   or   Tim   11  l:l  S. 

Chem.  ami  l)ruil;ii*t.  Dee.  :t,  1H98,  Ott.'l. 

Ill  i  ii ki: i . i   no  drawback  ha*  been   payable  on   medicinal 

irations  containing  chloroform  or  ether.     Bj  an  order 

printed  below  it  will  be   Been  that  the   Excise  have  made  a 

■  l. a.ible  concession   in   regard  to  the  most  important  of 

tho-e  prep. nations.     Spirits  of  ether  and  chloroform  can 

now  be  prepared  in  presence  of  an  Excise  officer,  who  v. ill 

fj  a- to  tli,    quaatitj   of  spirit   of  wine  used,  on  which 

the    usual    drawback    will    be    paid    on   exportation.     In 

addition,  etherial  tincture  of  lobelia,  compound   spirit  of 

other,  and  compound    tincture    of  chloroform    are  added  to 

the  li-t  of  tincture-,   8.C.,   in    which    the   spirit    will  be  esti- 

Govemmenl  laboratory,  and  drawback  allowed 

on  the  quantity  found,  plus  an  allowance  of  4  per  cent,  for 
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waste.  The  general  order  (No.  17,  1898)  contains  the 
following  paragraphs  : — ■ 

Drawback  may  in  future  be  allowed  on  the  spirits  used  in 
compounding  spirits  of  chloroform  and  spirits  of  ether  ex- 
ported or  shipped  for  use  as  ships'  stores,  on  condition  that 
the  spirits  are  first  taken  account  of  by  the  officer  and  the 
chloroform  or  ether  added  in  his  presence. 

The  quantity  of  spirits  of  wine  to  which  the  chloroform 
or  ether  is  to  be  added  must  be  specified,  and  the  purpose 
for  which  it  is  used  stated  in  the  notice  to  pack,  and  the 
officer  should  take  account  of  it  as  in  the  case  of  spirits  of 
wine  exported.  Xo  special  allowance  for  waste  is  to  be 
made  in  either  case. 

Drawback  is  also  to  be  allowed  on  the  spirit  used  in  the 
manufacture  of  etherial  tincture  of  lobelia,  compound  spirit 
of  ether,  and  compound  tincture  of  chloroform,  as  in  the 
case  of  other  medicinal  spirits,  ou  being  exported  or  shipped 
for  use  as  ships*  stores.  These  preparations  should  be 
scheduled  as  entitled  to  the  special  allowance  of  4  per  cent, 
for  waste. 

Customs  Tariff  of  Tasmania. 

The  following  statement  shows  the  specific  and  ad 
valorem  rates  of  Customs  duty  now  levied  on  articles 
imported  into  the  colony  of  Tasmania,  together  with  a  list  of 
articles  which  are  admitted  free  :  — 


Articles. 


(1)  Specific  Duties,  «.£•<*. 

Acid,  acetic,  glacial  acetic,  and  pyrclig-  Per  gallon 
neons,  imported  in  any  quantity,  of 
not  less  than  one  ton  at  any  one  time, 
by  manufacturers,  to  be  used  in  their 
own  factories,  for  each  gallon  contain- 
ing not  more  than  33  per  cent,  of 
absolute  acid. 

And  for  each  additional  one  per  cent,  of  „ 

acid. 

Acid,  acetic,  glacial  acetic,  and  pyrolig- 
neous,  for  each  gallon  of  any  strength 
not  exceeding  six  per  cent,  of  absolute 
acid. 

And  for  each  additional  one  per  cent,  of  „ 

acid. 

Acid,  sulphuric,    muriatic,   and  nitric,    Per  cwt. 
not  elsewhere  exempt. 

Acid,  tartaric  and  citric Per  lb. 

Blue , 

Candles » 

Carbonate  of  soda 

Cement,  mineral,  including  plaster  of    Per  cwt. 
Paris. 

Glucose >. 

Glue Per  lb. 

( runpowder,  blasting ., 

Gunpowder,  sporting 

Gunpowder,  F,  FF,  FFF „ 

Oil,  crude,  shale,  or  petrol,  ui'i,  imported  Per  gallon 
solely    for  fuel  purposes,  or  for   the 
manufacture  of  gas,  also  Uussoline. 

<  Ml.  kerosene  and  gasoline 

Oil,  lubricating,  in  bulk,  of  which  the  „ 

chief  component  is  mineral. 

Oil,  of  all  kinds,  in  bulk,  not  elsewhere  „ 

specified,  not  being  perfumed  or  medi- 
cinal oil. 

Opium,  or   any    extractive  preparation      Per  lb. 
thereof. 

Paints  (exeept  artists'  colours) „ 

Salt,  in  bulk  .: Per  cwt. 

Soap,  fancy  or  perfumed „ 

Soap,  common    or  laundry,  and  other     Per  lb. 
saponaceous  compounds,  not  perfumed 
or  fancy,  for  household  purposes. 

Soda  crystals 

Spirits,  methylated,  containing  not  less  Per  gallon 
than  It)  per  cent,  of  commercial  wood 
spirit,  and  permanently  unfitted  for 
drinking  purposes,  calculated  and 
charged  for  duty  on  quantity  not 
being  less  than  one  fifth  part  of  a 
gallon. 

Spirits,  perfumed,  perfumed  waters,  bay  „ 

rum,  and  toilet  vinegar. 

Spirituous  compounds,  essences,  fluid 
extracts,  sarsaparilla,  tinctures, 
medicines,  infusions,  and  toilet  pre- 
parations, not  otherwise  enumerated, 
containing : — 
Not  more  than  25  per  cent,  of  proof  „ 

spirit. 


Rate  of  Duty. 

i  ■* 


0  Oi 

1  o 


n 

+ 

0 

■> 

0 

l 

0 

» 

(i 

0 

0 

i 

() 

i 

II 

1! 

II 
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0 

3 

n 

n 

u 

0 

I    8 


20    0 
ii    0) 


0   ok 
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Customs  Tariff  of  Tasmania — continued. 


Articles. 


Specific  Duties,  <&c. — continued. 

Spirituous  compounds,  &c— continued. 

Not  more  than  50  per  cent,  of  proof  Per  gallon 

spirit. 
Not  more  than  75  per  cent,  of  proof  „ 

spirit. 
If  containing  more  than  75  per  cent.  „ 

of  proof  spirit. 
If  containing  spirit  over  proof,  to  be    Per  proof 
charged.  gallon 

Provided  that  when  calculated  at 
20  per  cent,  ad  valorem,  the 
amount  exceeds  the  sum  of  duty 
payable  at  the  rate  of  15s.  per 
proof  gallon,  duty  shall  there- 
upon become  chargeable  at  the 
rate  of  20  per  cent,  ad  valorem. 

Starch Per  lb. 

Sugar,  crushed,  ground,  cube,  loaf,  tab-  „ 

let,  icing,  and  castor. 

Sugar,  all  other  kinds Per  ewfc. 

Turpentine Per  gallon 

Varnishes  (not  elsewhere  specified)  ....  „ 

Vinegar,  other  than  aromatic  and  rasp-  „ 

berry,  for  each  gallon  of  any  strength, 
not  exceeding  0  per  cent,  of  absolute 
acid. 
And  for  each  additional,  1  per  cent,  of  „ 

acid. 
All  goods  subject  to  duty  at  per  100  lb., 
or  per  cwt.,  or  per  ton,  to  pay  duty  on 
net  weight,  and  on  fractional  parts  of 
a  quarter  of  a  100  lb.,  as  if  25  lb.,  or  a 
quarter  of  a  cwt.,  as  if  28  lb.,  and  so  in 
proportion. 
Unless  otherwise  provided,  when  duly 
is  taken  at  per  gallon,  six  reputed 
quart  bottles,  twelve  reputed  pint 
bottles,  and  twenty-four  reputed 
half-pint  bottles  shall  be  held  to  con- 
tain one  imperial  gallon,  unless  found 
to  contain  liquid  in  actual  excess  of 
one  imperial  gallon. 

{i.)  Ad  vJonm  Duties. 

Paper,  uncut, being  "  news,"  in  original  ad  valorem 
wrappers  as  it  leaves  the  mill,  under 
declaration  that  it  will  be  used  exclu- 
sively in  the  production  of  registered 
newspapers  in  Tasmania. 

Paper,  uncut,  not  elsewhere  specified,  in  „ 

sizes  not  being  less  than  post,  viz., 
18%  ins.  by  \A\  ins.,  without  printing 
or  ruling  thereon,  in  original  wrap- 
pers as  it  leaves  the  mill. 

Detonators,    blasting     gunpowder,    in 
cartridges  and  fuze. 

Grease,  axle,  and  other  solid  lubricants,  ,, 

not  elsewhere  specified. 

Nitrocompounds,  and  other  explosives,  „ 

not  elsewhere  specified. 


Rate  of  Duty. 


7  6 

ii  :s 

15  0 

15  0 


0    0i 


5  per  cent. 

1\        ,. 

10 
10 
10 


4 1  rticles  admitted  free  of  Duty. 

Acid,  carbolic  and  horacic ;  acid,  sulphuric,  rendered 
unfit  for  other  purposes  than  the  manufacture  of  artificial 
manures;  acid,  sulphuric,  for  mining  purposes  only,  or  for 
the  manufacture  of  aerated  waters ;  alum,  in  bulk,  un- 
ground ;  annatto,  liquid  or  solid,  and  rennet:  antimony 
ingots;  antitoxin;  arsenic,  crude ;  articles  in  a  crude  state 
used  for  tanning,  not  elsewhere  specified;  asbestos,  un- 
manufactured : 

Bones,  crude ;  boras  in  bulk  ;  brewers'  isinglass  : 

Carbon,  bisulphide  ;  clay,  fire,  lumps,  and  pipe,  unmanu- 
factured ;  coke ;  copper  sulphate ;  copperas ;  cyanide  of 
potassium. 

Dextrine;  dye  woods  and  dye  stuffs  for  manufacturing 
purposes  only. 

Ink,  printing,  ivory  black,  lamp  black  and  vegetable 
black. 

Kreosote,  crude. 

Leather,  unmanufactured  j  lime,  carbolate  and  chloride) 
logwood. 

Manufactures  from  products  of  Tasmanian  dysodile ; 
molasses,  raw,  rendered  unfit  for  human  consumption. 

Nickel  in  bars. 

Oil,  refuse  shale,  imported  to  be  used  in  brick-making; 
oil  cake  and   cocoa-nut  cake  and   similar  compounds  im 
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ii  food  for  cattle  ;  oil,  cocoa-nut  and  palm,  unre- 

leal,  and  penguin  oil,  for  tanning 

I,  direct  from  whale  i)-  to  be  excln- 

•     juration  of  leather,  viz.,  cnrriers', 

ither,  rough  leather,  finishing  and  kid  oils ;  ores  of 

I    rill  klD.ls. 

t  for  fruit-wrapping,  nut  exceeding  10  ins.  bj  10  ins.  : 

•  ble  parchment  and   imitation  vegetable  parch- 

,-ivcly   for   packing  and   wrapping 

batter;  paraffin  wax  and  mineral  wax;  l'aris  green,  dry; 

.    not  otherwise  manufactured  ; 

o;     plumha  ish    and    pearJash, 

I  i  instil    potash,  in   hulk;  pottery  materials,  viz.. 

litharge.  China  clay,  Cornish    Btone.   felspar,   manganese, 

oxide  of  cohalt ;  prc-.rvit.-i~  and  similar  preservatives,  to  he 

I    the    preservation    of  fruit  ami    dairv  produce,  in  a 

fresh  condition,  not  ■  1st  rhere  specified,  pyralicide. 

Qnicksilver. 

endered  unfit  for  human  consumption,  and  rock- 
mi  t  ;  -he.  pdip  ;  shellac,  -andarac.  and  mastic  ;  soda,  ash, 
caustic,  and  silicate  in  hulk;  solder  and  soldering  fluid; 
sulphur  ;  sumac. 

Tannin    and    tannin    extracts;  tar;    toxa    and    all    other 

i-  for  the  destruction  of  rahbitsj  turmeric. 
I  ritramarinc. 
V    <nia. 
M  ax,  bottling. 

.    I  zinc  shavings  and  discs  i  zinc  in  blocks 
and  shi  ets,  not  perforated  or  otherwise  manufactured. 

i  LAsaiPioATioK  "i  Copper  Salts  in  Russia. 
/■',/  oj  Trade  ./..  Di 

The   Russian  Cusl -    Department   has   notified,  tinder 

circular  oi  the  20th  October  (l-i  November),  thai  onlj 
such  -alts  of  copper  ot    of  arsenic  (including  l'ari 

ii  i,  in  powder  or  pressed  cakes,  -hall  be 
admitted  duty  free  under  observation  to  section  133  of  the 
■  i     ill.  a-  may  contain  an  admixture  of  not   less 

than  ;>  per  cent,  of  powdered  charcoal,  the  object  of  the 
order  being  to  prevent  the  -alts  in  question  being  used  as 
colouring  matter. 

DBA.WBA08    OH    i   \i.n:l-    01     BlJOAB     l\n    Svni'l'S 
IN  Tin.    Cm  it  u  St  a  i i  -. 

lid.  of  Trade  ./.,  Dec.  1898,  fi!>2. 

i  ai  i-  unsuitable  for  abitracl 

EXTRACTS  FROM  DIPLOMATIC  AND 
CO.^  SI  LAR  REPORTS. 

i-n  'I'ltvin  Conditions,  ind  Pbosfeots  o»,  in 

i  .I-.  B Ami  rioas  ('minium  -. 

'/'.  Worthington.    Govt  i  aim  rtl  H<  port.    Part  1  and  -,  ( 'Ai7t . 

I.     Port  8,  Argentine  Republic,  1— Jfi. 

/'nit    l    and  •_'.     III.  ol   tin-   inquiry   were   to 

if  any,   which   have   occasioned    n 

diminished   demand    for    articles    of    llriti-h   produce    or 

■  ■■tin.-,  either  absolutely  or  relatively  to  the  demand 

for   -mill ji    articles   produced   in  other  countries,  also   to 

ii    in   what    directions,   and   under  what    conditions,  a 

demand  for  British  goods  might  be  created  or  increased. 

II"!  ible  showt   the  value  of  the  merchandise 

a    bond    from    the    principal    manufacturing 

lUmptiotl  at  all  Chilian  ports  :_ 


Itntain. 


I 


" 

it.; 

H  n 

.11 

it  i 

11      - 

8'S 

15-7 

.;■- 

'  ii 

T'.. 

«•; 

l.-n 

i   1 

t'l 

i;:i 

!•« 

■  v .  i ; t i  articles  produced  by  foreign  manufacturers, 
and  competing  with  Briti-h  made  good-  arc  dealt  with  and 
among  thein  are  many  relating  to  the  chemical  trade-. 

Alkali. — The  import  of  caustic  soda  (for  native  soap 
boilers)  from  England  has  increased  largely,  whilst  that 
from  Germany  has  fallen  off.  There  i-  no  native  alkali 
made. 

I'i'icder. — Hotb  mining  and  sportiug  is  made  in  the 
country,  the  impoit  trade  being  quite  small  and  apparently 
declining. 

Beer  and  Ah. — This  trade  is  practically  in  the  bands  of 
native  breweries.  The  imports  are  very  small,  those  from 
Germany  have  been  reduced  by  one-tenth  of  what  tiny 
were  five  years  ago.  The  duty  has  recently  been  raised  to 
:t  dols.  per  dozen  bottles. 

Candles. — Common  dips  are  made  in  the  country,  but 
there  is  a  large  importation  which  has  ini  0  per  cent., 

of  candles,  mostly  from  Belgium,  There  is  o  small  and 
increasing  trade  from  England,  but  the  English  article  is 
too  good  and  docs  not  compete  in  price. 

f!lass  and  Glassware. — The  trade  in  silvered  glass  for 
mirrors  is  a  small  one  and  entirely  in  the  hands  of  Germany. 
The  German  and  Belgian  imports  of  glassware  have 
increased,  whilst  the  English  have  fallen  off.  the  reason 
being  that  the  English  production  is  not  cheap  enough. 
Window-pane   glass   comes  chiefly  from  Antwerp.      In   this 

article  again  the  German  and  Belgian  import  In.-  increased 
about  as  much  as  the  English  has  diminished,  the  reason 
being  assigned  to  cheaper  freightage. 

Cement. — The  English  import  has  increased,  whilst  the 
German  (including  Belgian)  has  declined.     English  cement 

urn-  comes  in  German  vessels  from  Hamburg,  the 
agents  for  which  receive  it  in  London,  take  it  to  Hamburg 
!>\  steamer,  and  bring  it  out  at  a  through  freight  from 
London  to  Valparaiso  tor  IBs.  per  ton. 

Leather. — The  import  of  tanned  hides  from  England  has 
iiicrea-cd,  whilst  that  from  the  Continent  has  fallen  off. 
There  arc  extensive  tanneries  in  the  country,  which  tan  all 
the     native     hides.      Native    hides     are    exported    largely, 

almost  exclusively  to  Germany,  a  large  portion  ol  the  hides 
being  of  a  coarse  quality,  and  destined  chiefly  for  the 
Russian  market. 

Oils. —  Linseed  oil  conns  mostly  from  England.  The 
German   and  United  States    import;;   of  vegetable  oil    have 

eased  as  the  English  have  fallen  off. 

Painters'  Colours  and  Materials. — These  conic  chiefly 
from    England,  except    turpentine,   which    i-    received    from 

the  I  sited  Stan  s. 

Soap. — This  is  made  to  a  considerable  extent  in  the 
country.  The  importation  had  increased,  and  in  greater 
proportion  from  England  than  from  the  Continent,  or  the 

United  States  especially  in  scented  kinds  ;  but  the  h.  av\ 
increase  of  duty,  about  80  per  cent,  on  common,  and  much 
more  on  scented  soap,  Will  lend  to  minimise  imports 
henceforth. 

Sugar. — There  is  a  large  importation  of  refined  sugar 
from  Germany,  and  of  raw  sugar  from  Peru  and  Australia. 
The  native  manufacture  will,  no  doubt,  flourish  under  the 
tun    tariff,   iium    than   it   has   done;   in   fact,  the    increased 

duty  on   imported  sugar   is    so    heavy,  as   to    lead    many  to 

.  ipect  imports  to  fall  to  a  very  small  figure. 

Proceeding  to  the  causes  of  the  depression  in  British 
trade  in  Chile,  the  commissioner  voices  the  general  com- 
plaint often  •  xperienced  in  inducing  English  manufacturers 

to  (a)  To  take  up  a  new  pattern  or  design  on  a  small  order. 
(4)   To   make    qualities    very   much   lower   than   they   have 

been  accustomed  to.    (■ )  To  make  a  low  quality  with  a 

finish  and  get  up.  such    a-  they    might   think    only  beloi 
to  a  higher  class.     (./)  To  -end   sample-   prepared     D   s 
sufficiently   attractive   form  Generally   to   attend  to 

minutes   which  might  appear  to  them   unimportant,  but 

which  may   l.e  very  important,  as  affecting  the  sale  of  goods 

here. 

In  sonic  additional  notes  concerning  Chile,  the  amount  of 
imported  caustic  soda  and  sulphiit.  01  c.pp.  i   i-  given. 
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The  figures  are — 




Caustic  S,Jll:,           Sl^re.°f 

Kilos. 

2,187,805 

388,126 

44,060 

Kilos. 

69,905 

41,442 

Nil 

Soap,  paper,  glass,  and  mineral-water  making  should  all 
increase  under  the  new  tariff.  Wool  is  shipped  unwashed. 
These  industries  are  all  in  the  central  portion  of  Chile, 
although  centres  of  special  industries  can  hardly  be  said  to 
exist. 

In  the  Argentine  Republic  the  native  industries  of  beer, 
paper,  matches,  soap,  shoes,  common  glassware,  &e.  appear 


to  be  developing.  The  wine  product  of  the  Mendoza 
district  is  estimated  this  year  at  500,000  barrels  of  200  litres 
each.  There  is  much  to  be  done  with  this  business,  the 
demand  being  far  ahead  of  the  supply.  The  following 
figures  show  ample  margin  for  expenses  and  profits, 
viz.  :— 

Value  of  a  hectare  of  bearing  vines  (French  kind), 
4,000  dols. 

Yield  of  grapes  per  hectare,  200  quintals. 

Value  per  quintal,  3h  dols. 

About  7  quintals  will  yield  200  litres  of  wine. 

Value  per  litre  about  25  cents,  or  50  dols.  a  barrel. 

Part  3.— The  Argentine  Republic. — The  Commissioner 
has  made  the  following  comparative  table  of  the  value  (in 
millions  of  gold  dollars)  of  goods  received  from  the  six 
principal  countries  for  each  of  the  last  10  years. 


Country. 

18S8. 

1889. 

1890. 

1891. 

1892. 

1893. 

1S94. 

1S95. 

1896. 

1897. 

44-0 
13-3 

9-9 
23-0 
11-1 

7-8 
19-3 

56-8 
155 
10-8 
30-2 
14-0 
102 
22  "1 

57-8 
12-3 

9-3 

19-9 

n-o 

8-7 

23'2 

28-3 
6-2 
34 

7-9 

6-4 

4-2 

10-8 

85'8 
10-7 

7-4 
io- 1 
6-6 
8-4 
12-2 

32-5 
11-0 

9-0 
12-1 
9-6 
93 

12-1 

35-6 
10-7 
10-1 

in-2 

9-11 
8-9 
8-3 

39-:, 

112 

0-7 

9-1 

71 

10-4 

10-8 

44-7 
13-9 
11-2 
12-0 
8-5 
11-4 
10-5 

8-0 
10-9 
10'7 

128-4 

165-6 

142-2 

67-2 

91-5 

96-2 

92-S 

95-1 

112-2 

98-2 

The  following  chemical  trade  items  are  dealt  with  : — 

Alkali.— Soda  ash  and  caustic  soda  is  supplied  by 
England.  It  is  stated  that  caustic  soda  prepared  by  electro- 
lysis is  now  offered  more  cheaply  from  the  United  States. 
Material  of  70  to  72  degrees  strength  is  required  since  it  is 
only  used  by  the  more  advanced  soap  makers.  Bicarbonate 
of  soda  (and  sesqui-carbonate)  for  making  soda  water,  soda 
crystals  for  domestic  uses,  and  ammoniacal  carbonate  of 
soda  (solvae-)  used  by  glass  makers,  come  almost  entirely 
from  England.  The  United  States  supplies  as  much  copper 
sulphate  as  England,  chloride  of  lime  comes  from  several 
countries,  but  chiefly  from  England,  whilst  our  chief  com- 
petitor in  chlorate  of  potash  appears  to  be  Belgium. 
Silicate  of  soda  for  soap  makers  is  little  used  ;  and  the  trade 
in  ammonium  salt  is  insignificant.  Although  mineral  water 
manufacture  is  carried  on  extensively  in  the  country  the 
total  imports  are  increasing. 

Gunpoicder  is  imported  chiefly  from  England.  The 
conservatism  of  English  trading  methods  is  illustrated  by 
the  circumstance  that  the  sale  of  a  well  known  English 
make  is  reported  threatened  on  account  of  the  makers 
declining  to  change  their  form  of  package. 

Beer  and  Ale. — The  importation  of  these  articles  is 
comparatively  trifling. 

Candles  of  all  Sorts. — both  stearine  and  tallow  candles 
are  made  in  the  country,  the  hulk  of  the  small  imports 
coming  from  the  Continent.     The  local  industry  is  protected. 

Caoutchouc. — -India-rubber  tubes,  plain  and  wired,  and 
sheets,  come  from  the  Continent  as  well  as  England.  The 
prices  of  English  goods  are  20  per  cent,  higher  than  those 
of  other  countries. 

Cement. — The  largest  import  is  from  Belgium,  whence  it 
appears  to  come  cheapest;  the  figures  of  the  four  principal 
producing  countries  are  as  follows  : — 


In 

Tons  of  1,000  Kilos. 

Country. 

1894. 

1895. 

1896. 

10.419 

857 

9,968 

2,237 

11,218 

973 

13.679 

2,910 

13,073 
1,529 

18.643 
6,435 

The  materials  for  making  cement  are  found  in  the 
country,  and  there  appears  to  be  a  possibility  of  a  successful 
local  industry. 

Chemical  Products  and  Preparations. — Sulphuric  acid, 
hitherto  imported  from  Belgium  and  German}-,  is  now  being 


made  in  the  country.  Boracic  acid  and  Prussian  blue  are 
small  local  industries,  tartaric  acid  comes  from  France  and 
Italy. 

Leather. — Tanning  is  a  very  large  industry  in  the  country, 
and  the  preparation  of  leather  has  reached  a  high  degree  of 
perfection.  Nevertheless,  a  certain  amount  of  waxed  calf, 
kid  ealf,  patent  leather,  and  kid  are  still  imported  from 
France. 

Metals.—  Wrought  and  unwrought  copper  comes  from 
England  and  the  Continent.  The  supply  of  brass  tube  is 
mostly  of  English  manufacture.  Lead  comes  from  the 
Continent  and  England.  French  lead  is  preferred  for  shot 
making,  and  the  English  for  tubes.  Unwrought  tin  is  a 
small  English  import.  Zinc,  wrought  and  unwrought,  comes 
from  Belgium. 

Oil  and  Floor  Cloths  come  from  England. 

Oil,  Seed. — Linseed  is  an  export  of  the  country,  and  oil 
is  made  from  it  to  a  considerable  extent.  There  is, 
however,  a  large  importation,  whilst  that  of  cotton,  cocoa- 
nut,  colza,  and  rape-seed  oil  is  small  by  comparison.  The 
importation  of  olive  oil  is  large. 

Painters  Colours  and  Materials. — White  lead  comes  iu 
larger  quantities  from  England  than  elsewhere.  Powdered 
colours,  acetate  of  lead,  and  gums  are  obtained  cheaper 
from  Hamburg  than  from  England.  Made  paints  still  come 
from  England  to  some  extent,  but  ochres  are  French,  and 
lamp-black  German.  Red  lead  comes  from  Germany  and 
Italy  besides  England.  Varnish  of  poor  quality  is  made  in 
the  country.  Putty  comes  from  England  and  asbestos  from 
Italy. 

Paper,  other  than  Hangings. — Paper  making  is  an  in 
dostry  of  the  country.  Writing  paper  and  envelopes  come 
chiefly  from  the  Continent,  as  also  a  small  portion  of  the 
paper  for  newspapers  and  wrapping  paper. 

Salt.— Fine  and  rock  salt  come  almost  entirely  from 
England,  and  common  salt  from  Spain. 

Soap. — This  is  chiefly  made  in  the  country ;  Great 
Britain  has  a  larger  share  of  the  imports  than  any  one 
other  country.  A  local  candle  factory  prepares  soap  at  a 
net  profit  of  1*20  dols.  per  10  kilos. 

Sugar. — Sugar  is  refiued  in  the  country,  and  is  of  a  kio-h 
grade.  The  production  has  been  in  excess  of  the  require- 
ments, and  a  certain  amount  is  exported.  A  certain 
quantity  of  English  sweetmeats  are  imported. 

In  his  conclusions  the  Commissioner  again  insists  ou  the 
lack  of  enterprise  of  British  manufacturers  (loc.  cit.~),  and 
he  concludes  that  they  have  lost  the  trade  in  greater  or  less 
measure  by  failing  promptly  to  comply  with  the  information 
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&c,  which  may 


u  to  n  quality,  make  or  get 

have  been  i  onv<  yed  t,.  them. 

Tin:   -i  •■  \i:   Im.i  BIBl   IK    Ir.u.V. 
French  Consular  Report. 
I       I  ,.  | .  ),   in -ul  at  Genoa   reports  the  formation  in 
that  town  of  I   company,  with   a   capital  of  4,000,000  lire, 
f,,r  tin  agar.     The  refinery  i-  to 

ol  Bologna,  but  tin-  management 
and  working  will  be  entrusted  to  Genoese  engineers,  where, 
moreover,  the  greater  portion  of  the  capital  ha*  Dei  n 
subscribed. 

The  number  of  existing  beetroot  Bogar  factories  in  Italj 
is  four,  n:..  at  Savigliano,  Sinigaglia,  Legnano,  and  Bieti, 
the  hut  being  the  mosl  prosperous.  Another  factory,  with 
a  capital  of  1,000,000  lire,  was  formed  recently  at  Turin, 
and  i-  now  erecting  buildings  at  Segui. 
Italy  is  strenuously  endeavouring  t"  produce  for  herself 
_-ar    she    consumes.      In    1897,  75,583    t<'ii-    were 

ed,  and,  during  the  same  year,  the  fa e  production 

■.t   to  88,000  cwt.—  J.  L.  B. 

Tin    Mimrmiiii    o»    V  r:  1 1 1  !•  hi    Mamkf  in 
Ami  -HICa. 

Ch.  «i  Com,  ./.,  Noo.  1898,  236. 

The  Austro  -  Hungarian  Consul  at  Chicago  writes: 
Precise  statistics  "f  the  production  ol  manures  in  the  United 

mnol  be  procured,  but  that  it  has  greatly  increased 

lay  be  inferred  from  the  number  of  licenses 

Issued  in  various  States  for  the  manufacture  of  this  article. 
Licenses  to  manufacturers  were  issued  in  inho  t"  the 
number  of  864  ;  in  1890,  890, and  now  their  number  is  700. 
The  States  ol  South  Carolina  and  Florida,  in  which  there 
1  phate  works,  are  particularly  interested 
in  thi  manufacture,  In  the  year  1890  the  sales  reached  a 
total  of  1,894,917  tons,  having  a  value  of  :i7-GH  million 
dollars,    The  holder  of  a  license  is  bound  to  see  that  each 

le  containing  manure  is  accompanied  by  a  certificate 
stating  the  chemical  analysis  of  the  manure,  the  net  weight 
,,f  tlir  receptacle,  and  ■  of  the  manufacturers;  a 

duplicate  of  this  certificate  must  at  the  same  time  be  sent 
to  the  Bute  official  concerned,  with  a  sample,  which  is 
analysed,  and  the  result  publishi  d. 

Pais  re  i  bsd  in  Ki  w. 
Ch.  of  Cum. ./..  .V." 

The  French  Minister  at  Bangkok  says  there  is  a  some- 
what considerable  trade  in  oolours for  paints  in  Biam,  where 
I  the  buildings  are  of  wood,  but  the  <  lustoms  statistics 

di t  |ieriiut  of  the  extent  "f  the  imports  being  stated 

(til  paints  are  thi  most  important,  and  of  these  the  con- 
sumption in  recent  yean  has  greatly  extended,  owing  to 
the  building  operations  whioh  have  been  carried  out  The 
colours  most  generally  employed  are  sine  white  and  white 
the  rerj  li-a\\  -al<s  of  these  two  products  being 
explained  bj  the  feci  thai  there  i-  nol  an  apartment  in 
Bangkok  into  the  painting  of  which  tbej  do  nol  enter 
largely,  Other  colours  which  find  a  read)  mli 
blues,  browns,  yellows,  reds-  rnrniahnble  red  in  particular, 
red  lead,  Sienna  earths,  and  red  and  yellow  Italian 
U  ol  these  are  sen)  to  Bangkok  in  the  form  of  paint; 
but  often  the  colours  arc  mixed  locallj  with  linseed  "il  and 
of  turpentine,  this  being  the  most  s  smodc 

■  dure      In  i  most  of  the  imports   . 

Rngland  rbal  conntrj  has  supplied  Slam  so  long,  and 
the  use  ofBngtish  baa   become  so  habitual,  that  it 

is 'bile  nli   to  tance  of  others  without  com- 

plying  with   the  Bnglinh   taste,  and   the  conditions  as  to 

the  ] 
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/»•,/.  of  Trad*  ./  .  !>., .  1898,  718. 
lb,-   production   of  sisal   gra--,  „r   ixtlc,  in  Mexico    is 
ug   each   jri  rding    t"   a    French    consular 


report.  This  product  is  seldom  sold  directly  from  the 
producer  to  tin'  consumer,  the  traffic  being  monopolised 
li\  a  few  commercial  houses,  chiefly  located  in  San  Luis 
Potosi  and  Cerritos,  a  small  station  on  the  central  railroad. 
These  establishment-  send  their  products  to  the  markets 
at  New  York.  Hamburg,  Havre,  and  in  small  quantities  to 
Antwerp,  and  through  their  agents  they  keep  close  track  of 
the  fluctuations  of  these  market-. 

The  greater  part  of  the  fibre  now  rami's  for  preparation 
to  the  establishment  of  M.  Munoz,  at  Cerritos,  This  place 
has  consequently  become  the  point  of  departure  for  in  nh 
of  the  ixtlc  tratlie  of  the  country  and  the  freights  for 
Kuropc  are  quoted  :  Ccrrito-.  Hamburg,  Cerritos- 1  lav  re.  Sfcc. 

The  harvesting  mouth  for  this  crop  i-  September,  and 
the  production  for  the  season  of  1 896-97  was  estimated  at 
9,635,000  kilos.,  value, 1  at  179,200/.  silver.  According  to 
the  official  statistics,  the  exportation  of  this  product  for 
several  years  past  has  been  as  follows  i  — 


Kile-. 


Value. 


1893-84 
1898  96 


5,667,424 

i.;h',.:ji 
7.1:,  I.- 1.-. 
0,196,467 


98470 

141.77.-, 
1 69,370 


It  is  seen  from  this  table  that  during  a  very  short  time 
the  exports  of  this  product  have  increased  enormously. 

l'lNK-Arn.K  I'iduk  A3  a  Textile. 
lid.  ,./  Trade  J..  Dec.  1898,  671. 

The  Calcutta  Journal  (^a/iiliil  again  calls  attention  to 
the  value  of  pine  apple  fibre,  which  has  so  far  been  un- 
favourably received  both  in  England  anil  India.  There 
seems,  however,  to  be  some  evidence  that  this  fibre  would 
make  a  good  substitute  for  flax,  recent  testa  in  Singapore 
having  shown  that  it   is  one-fourth  stronger  than  lax, 

besides  being  impervious  to  moisture,  thus  rendering  it 
particularly  suitable  as  rope  material.  The  mere  process 
ol  I  leaching  Suffices  to  destroy  the  adhesion  between  the 
bundles  of  fibres  and  so  renders  it  tit  for  spinning.  The 
isolated  filaments  are  dc.cribcd  a-  very  tine,  of  regular 
diameter   from  end    to   end,  hut    of   different   -i/e    and    of 

remarkably  flexibility.  From  the  pine  apple  of  the  Philip- 
pines a  famous  cloth  is  manufactured,  much  esteemed  Fi  r 
it-  tine  haii  like  fibres,  though  possibly  this  may  belong  to 
a  different  species  from  the  pine  apple  of  the  Straits 
Settlements. 

TlIK    (l   I  IIVMUIN    (If    "  PlVriUiS  "    OK    lilU'lMl     XlTS 

in   .1  oi.ii,  v. 

Imp.  In-t.J..  Dee.  1898,841! 

The  ground  nut   or  ••  pindar  "  (Arachis  ht/pogiea)    is  a 

low-growing  leg inous  plant,  which  has  nol  only  acquired 

a  high  reputation  a-  a  cattle  food  in  l*u r. -p.  and  America, 
but  has  been  also  used  a-  an  article  of  human  diet,  and.  if 
curefulh  cultivated, might  contribute  largely  to  the  colonial 
food  supply.  An  acconnl  of  this  interesting  product  is 
given  in  the  October  issue  of  the  Journal  oj  the  Jamaica 
i  Imnil  Society,  by  Mr.  P.  Watts,  the  chemist  of  that 

society. 

llthough  "  pindars  "  ar msumed  freely  in  Jamaica, 

ami  are  imported  to  a  fairly  large  extent,  the  cultivation  of 
la  iii  the  i-land  itsell  bai  nol  yel  reached  the  pro- 
portion- that  would  uaturallj  be  expected  in  a  country 
where  tin'  soil,  climate,  and  general  conditions  are  bo 
favourable.  Ai  present  these  nut-  are  consumed  mors  as  s 
luxury  than  a-  a  regular  article  of  food,  though  they  form 
a  most  wholesome  addition  to  the  dietary,  and  their  cultiva- 
tion might  well  become  an  important  industry.  The  oil 
which   they  contain  i«  known  to  be  quite  suitable  for   many 

ol  the  purposes  for  which  olive  and  cotton-seed  oils  are  at 
present  imported.  The  residue  left  after  the  expression  of 
the  oil  is  ot  considerable  value,    and    may  used    as  a   cheap 

article  of  food. 


Dec.  31 ,  1898.] 
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The  sample  nuts,  as  purchased,  yielded  about  67  per 
cent,  of  seeds,  which,  when  pressed  in  a  small  hydraulic 
press,  furnished-™ 

Per  Cent. 

Oil  of  first  quality 31*5 

Oil  of  second  qnality 5'0 

Cakeormeal 54*8 

Loss  in  handling,  &c , 8'7 

An  analysis  of  the  "  pindar "  meal  gave  the  following 
results  : — 

Per  Cent. 
Water :r  72 

Oil 5-GS 

Starches  and  digestible  carobo-hydrates 3il'08 

Protein 4005 

Nitrogenous  matter  other  than  hydraprotem  1"07 

Crude  fibre,  indigestible  carbotes 3'86 

Mineral  matter , 3*51 

The  mineral  matter  consisted  chiefly  of  potash  and 
phosphoric  acid.  From  this  analysis  it  is  evident  that 
'■  pindar  "  meal  would  be  eminently  suitable  as  a  fertiliser, 
for  which  purpose  it  is  valued  at  about  4/.  10s.  per  ton. 

The  vine  itself,  when  properly  dried,  is  also  of  consider- 
able value  as  fodder  for  stock.  "  Pindar  "  hay  is  very  little 
inferior  to  clover  hay  ;  moreover,  it  bears  on  its  roots  the 
nodular  swellings  characteristic  of  the  Legummoase,  which 
enable  it  to  assimilate  the  nitrogen  of  the  air,  and  so 
becomes  capable  of  enriching  soils  which  are  poor  in 
nitrogen. 

There  are  several  varieties  of  '•  pindars,"  and  of  these  the 
Spanish  possesses  the  advantages  that  the  seeds  may  be 
planted  more  closely  together,  that  its  crop  is  comparatively 
easy  to  harvest,  and  lhat  it  matures  in  four  or  five  months, 
while  other  varieties  require  about  nine  months. 

In  the  United  States  it  is  usual  to  remove  the  seeds  from 
the  pods  before  planting;  but  in  the  West  Indies  it  is 
advantageous  to  sow  the  seeds  in  the  pods,  as  they  are  then 
protected  from  the  ravages  of  the  ants. 

The  average  yield  amounts  to  about  30  to  50  bushels  per 
acre,  the  bushel  varying  from  23  lb.  to  28  lb.,  according  to 
the  kind  cultivated. 

Tun  Soai>  Industry  op  New  Zealand. 
Bd.  of  Trade  J.,  Dec.  1898,  711. 

The  New  Zealand  Trade  Review  notices  a  new  industrial 
enterprise  started  in  the  neighbourhood  of  Wellington. 
This  is  a  soap  factory,  and  it  is  stated  that  the  appliances 
for  the  work  are  very  complete  aud  up-to-date,  and  that 
it  is  the  proprietor's  intention  to  devote  himself  chiefly  to 
the  manufacture  of  fancy  soaps. 

The  production  of  candles  and  soap  was  among  the 
earliest  of  the  manufacturing  industries  established  in  the 
Colony,  as  was  only  natural  when  the  increase  in  the  flocks 
and  herds  resulted  in  a  good  supply  of  tallow.  The  days 
when  New  Zealand  bad  to  import  her  supplies  of  common 
soap  have  long  since  passed  away,  and  the  importation  in 
the  year  1897  was  only  13  cwt. 

There  was  once  an  export  trade  in  common  soap,  chiefly 
to  Fiji  and  the  South  Sea  Islands.  To  judge  from  the  returns, 
however,  this  trade  seems  to  be  steadily  declining.  In  the 
year  1892,  the  exports  were  over  6,000  cwt.,  the  value  over 
4,600/.  But  the  figures  have  diminished  year  by  year  till 
iu  1897  they  stand  as  2,845  cwt.,  value  2,038/. 

The  importations  of  fancy  soaps  are,  however,  increasing 
from  year  to  year. 

The  figures  for  the  last  four  years  are  as  follows : — 


Tear& 

Quantity. 

Value. 

Soap  Powder, 

Extraot,  &c. 

Falue. 

1S95 

1886 

Lbs. 
415,642 

452. 181 
591,530 
725,476 

£ 

s.Oso 
10.473 
1  1.452 
18,404 

£ 

s,9oa 

1897 

8,876 

.  It  may  be  stated  that  in  the  year  1896  a  new  classifica- 
tion was  adopted  in  the  statistics,  and  the  imports  of 
"powder,  extract,  &e."  which  are  given  separately  in  189  6 
and  1897  were,  before  that,  included  under  the  general 
heading.     This  makes  the  increase  the  more  striking. 

Judging  from  the  above  figures,  there  is  ample  room  for 
the  new  enterprise,  aud  with  an  import  duty  of  25  per  cent., 
the  Review  says  that  the  proprietor  ought  to  be  able  to 
make  a  success  of  it. 


1'koditction  of  Manganese  Ore. 
Bd.  of  Trade  J.,  Dec.  1898,  710. 

According  to  an  official  report  by  the  United  States 
Government,  the  output  of  manganese  from  the  United 
States  for  1897  was  11,109  long  tons,  valued  at  19,890/.,  as 
compared  with  10,088  tons,  valued  at  18,900/.,  in  1896. 
The  output  of  189/  came  from  seven  states  :  Arkansas, 
California,  Georgia,  North  Carolina,  Pennsylvania,  Virginia, 
and  West  Virginia.  In  1897  North  Carolina  and  West 
Virgiuia  reported  no  manganese  production,  while  Michigan 
and  Tennessee  each  reported  a  smal'  production.  The 
country's  total  output  since  1880  has  been  280,375  long 
tons,  Virginia  having  contributed  163,980  tons  ;  Georgia, 
50,845  tons ;  and  Arkansas,  46,068  tons. 

The  world's  chief  sources  of  manganese  ore,  according  to 
the  latest  available  reports  which  can  be  considered  reliable, 
were  as  follows  : — 


Tear. 


Country. 


Production.. 


1890 
1897 
1897 
1896 
1896 
1896 
1896 
1895 
1895 
1897 
1895 
1895 
1896 
1896 
is:.; 
1896 
1895 


Greece (Metric  tons) 

Caucasia (Long  tons) 

Spain  (estimated).. 

Germany „ 

Prussia „ 

France „ 

Belgium „ 

Japan „ 

India „ 

Brazil 

Chile 

Austria (Metric  tons) 

Italy (Long  tons) 

Portugal ,  „ 

Great  Britain  levtuuated)     „ 

Queensland „ 

South  Australia. ...  „ 


104,837 

231.SHS 
90,1  HK> 
44.350 
42,935 
30,797 
23,265 
16.052 
15.810 
12.083 
10,7  ts 
*,283 

1,860 

1,470 

599 

300 

48 
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Spontaneous  Combustion  or  Leather. 
Imp.  lust.  J.,  Dec.  1898,  341. 

Within  the  last  few  years  the  leather  trade  has  suffered 
very  severely  from  fires,  a  few  of  which,  through  their 
magnitude,  are  still  remembered.  In  many  of  these  cases 
no  reasons  could  be  assigned  for  the  outbreak.  A  short 
time  ago  Professor  Eitner  wrote  that,  "  as  doubts  exist  as 
to  the  danger  of  outbreaks  of  fire  through  spontaneous 
combustion,  people  take  no  precautions  against  its  occur- 
rence. The  beginning  of  many  fires  in  tanneries  is  iu  the 
currying  shops,  and  particularly  in  the  stuffing  room,  on 
account  of  the  quantity  of  grease  and  fat  present.  At  the 
end  of  last  winter  I  had,  at  the  Vienna  Leather  Industries 
Laboratory,  au  opportunity  of  observing  how  a  fire  can 
originate  in  a  stuffing  room.  Some  woollen  cloths,  which 
were  saturated  with  cod  oil,  were  placed  in  close  proximity 
to  a  steam  pipe.  Suddenly  an  intense  odour  was  given  off 
from  the  cloths,  which  had  turned  brown.  Owing  to  the 
heat  generated  and  to  the  rapid  oxidation  of  the  oil,  they 
burst  into  flame.  In  the  stuffing  room,  goods  impregnated 
with  cod  oil,  coming  into  contact  with  any  hot  substance, 
the  oxidation  of  the  oils  is  forced,  and  flames  are  the  result. 
Finished  leather  impregnated  with  cod  oils  can  certainly, 
from  the  same  cause,  he  ignited.  Danger  can  also  arise 
from  the  oil-wipers  used  for  cleaning  the  stuffing  tables. 
Other  fats,  such  as  tallow,  mineral  oil,  moellen,  resinous 
oils,  which  are  used  for  stuffing,  are  comparatively  not 
dangerous. — Leather  Industries. 
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Pktboueoti  in  tmf.  Dotcb  Fi-T  Ikdies. 

Eng.  and  Mining  Jn  K"ov.  26,  1898,  634. 

L-„;,  S.  B.  Everett  writes  from  Batavia, 

.  time  rumour*  have  been  afloat  that  tl  •■ 

moil  companies  were  not  a*  easy  id  their  minds  as 

wells  were   running  dry  more 

be  bored,     No  one  seems  to 

.  much  truth  there  is  in  all  this,  and  many 

v  a   movement   of  insiders  on  the 

lam  Stock  Exchange  to  depress  tl"-  -tocks  of  these 

buying  in   more  and  thereby 

og   their  control.      If  that   be  their  object 

certain]  i;  for,  whereas  the  -hares  of  the  Royal 

.  ininklijke  Maatschappij)  were  nt  one  time  as 

cent,  premium,  they   are  now  very   little 

.1  per  cent,  premium,  and  there  is  every  prospect  of 

a  fnrthi  . 

Where  there  is  so  much  smoke,  however,  thi      is  bound 

ome  fire,  and  there  is  no  doubt  that  many  of  the  wells 

are  running  dry  at    an   alarming  rate,      ["his  in   itself  would 

ry   important,   as  there  is  much  new    territory, 

,  which   ha-   not    bl  I  D  worked,   and 

which    ■  ition  of  being  good  oil  countn  :  bnt 

I  nit.  h  have  neither  capital  nor  men 

enough  to  g"  I  they  will  not  permit  foreigners  to 

help  them  ont, 

American  oil  experts  ire  not  permitted  by  the  Dut.l  laws 
to    work     in    tin-   new    Tami&l  x'h   it   is 

freely  admitted  thai  there  are  not  enough  Dutch  experts 
competent  to  do  the  work.  The  alleged  reason  is  thai 
Temiang  being  a  --called  ••  dangerous  district,"  the  Dutch 
■  if  any  foreigners  Bhonld  get  killed  by  rebels 
■heir  respective  governments  would  make  trouble- 
some reclamations.  This,  however,  doe-  nol  explain  the 
hostility  to  foreign  capital,  which  is  absolutely  necessary  if 
they  are  to  do  anything  with  Sumatra.  Borneo,  and  New 
Guinea. 

ear,  on  a  capital  of  B.000,000  guilders  (3,200,000 

':         '    impany  paid  a  dii 

of  56  per  cent.,  which  was  practically  all  the  cash  they  bad 

in  the  treasury  at  the  time  j  and  tb.it.  too,  in  spite  of  the 

fact  thai  they  knew  their  wells  were  running  dry,  and  should 

ept  back  i  they  bad  for  the  purpose  of 

■   up    new  wells  and    more    territory.      Desparate    as 

.  the  Dutch  Government  will 

mil    ■  "bei  capital    to    take    a 

band.     The  same  policy  holds  good  with  regard  to  coal  and 
mining  concessions  in  Borneo  and  tl 

full  of  encouragement  for  the 
Standard  Oil  Company.    The  Russian  oil  has  been  nearly 

drivel t  ot  [be  market,  and  if  the  well-  now  being  work,  d 

in  Sumatra  run  dry,  and    Dutch   policj  does    not    permit    of 
opened,   American  oil    will    again   have   a 

i mpoly  and   raise  thi  point.     Many 

shrewd  observers  bete,  including  even   Dutchmen,  believe 

ms  will  get  control,  in  some  way,  of  t lie  better 

Sumatra   oil    fields.     Tin-    may    be   true,   for    Sumatra   i- 

bcsl    countries    in   the  world,  and   ha-   hardly 

I 

'I'm.  Cold  8ioi  i  ir. 

I  .   n,.      I,  1898,  836. 

v  Mr.  YV.  P.  Wright,  county  superintendent  in 
horticulture,  on  thi  ats   in  the  cold  storage  of  fruit 

'be    Kent    ( 'omit  v 

<  'ollli.  I.         The  results    of     tile 

mint- on   strawberries  n  das  follows: — (I) 

i  in  s  tempi  ratun    of  86   oi 

upward  pi  tor  tin, .   weeks  at  li  I 

i  lurround  the  fruit 

-e  of    fruit    in   sieves,  tO    I 

i  the  i,,p.     If  ibis  pri  i  on 1 1. ,u  is  not 
taken,  the   Fruit,  though    sound,  becomes   dull,  anil  loses  the 


fresh,  inviting  appearance  which  is  so  important  when  it  is 
offered  for  sale.  The  general  results  were : — (l)  The  fruit 
must  be  placed  in  store  in  advance  of  dead  ripeness, 
[ally  in  the  case  of  strawberries.  Fruits  that  are  fully 
ripe  will  keep  for  some  time,  but  lose  surface  fresbi 
becoming  seared  and  unsightly.  (2)  Cherries  pecked  by 
birds  soon  go  off,  and  other  fruits  impaired  in  any  way  will 
not  keep.  To  achieve  success  the  fruit  must  be  sound. 
(3)  The  fruit  should  be  covered  or  surrounded  with  cotton 
wool.  It  was  observable  that  that  so  treated  retained  its 
freshness  much  longer  than  that  left  exposed.  (4)  The 
chambers  must  be  kept  dry,  and  close-fitting  doors  are 
necessary.  (5)  All  decaying  or  impure  matter  must  be 
rigidly  excluded. 

Nickel  in  t.=mvn-t\. 

I'nii.  and  Mining  J..  Nov.  10,  1898,  611. 

The  discovery  of  nickel  ore  in  the  Rooky  Rivet  Mine  iti 
Tasmania  promises  to  be  of  some  importance,  according  to 
the  Australian  Mining  Standard.  The  ore  has  been 
found  at  the  110  and  1  j."i  ft.  levels  of  the  mine  in  connection 
with  gold  ores,  and  numerous  analyses  made  have  left  no 
doubt  of  its  niekel-bearing  character.  It  is  understood  that 
development  work  is  to  be  continued  in  order  to  ascertain 
the  extent  of  the  deposit.  Nickel  ore  has  been  found  in 
Tasmania  before,  but  has  not  been  worked  on  a  commercial 
though  a  lew  tons  of  ore  were  exported  in  1894. 


MANTRF.  TrtTW-   I'.    CAXBRrDOMHTJU. 

"Standard"  Agric.  Reports,  Dec.  1,  1898. 

Some  interesting  experiments  carried  out  in  connection 
with  the  Cambridge  and  Counties'  Agricultural  Education 
Scheme  were  described  by  Mr.  T.  I!.  Wood.  M.A.,  in  an 
to  the  i  lambs  and  l-le  of  Ely  Chamber  of  Agricul- 
ture a  few  days  ago.  In  a  rotation  experiment,  to  last  four 
years,  and  only  half  completed,  the  results,  so  far,  indicate 
that  it  pays  better  to  apply  a  small  dressing  of  manures  to 
the  cool  crop,  and  another  to  each  of  the  succeeding 
crops,  than  to  use  a  heavy  one   for  the  root  crop  alone.     In 

trials  of  different  fertilisers  upon  mixed  grasses  and  clover- 
grown  in  rotation,  the  satisfactory  increase  of  marly  98  cwt. 
per  acre  of  hay  was  obtained  from  the  application  of  I  cwt. 

each  of  nitrate  of  soda  ai  (presumably  sulphate  of 

potash),   costing    1/.    13.v.      Bui    neither   potash    nor  super- 
gave    any    considerable    increase,    though 

both  added  greatly  to  the  proportion  of  clover  in  the  hay. 

The  nitrate  of  soda  alone,  co-ting  17.-.,  gave  IS  cwt.  per 
acre  more  hay  than  the  yield  of  the  uiiniauiired  plot ;  but, 
for  the  sake   of  iucre.i-ing  thi  ■  ■  ath   to  the  benefit 

of  the  succeeding  corn  crop,  it  pays  well  to  add  super- 
phosphate and  potash.     In  some  experiments  on pol 

-sinned,  on  the  testimony  of  growers,  that  I  i  wl.  of 
superphosphate  would  paj  on  all  s,,iu,  and  the  problem  was 

main  what  additional  manuring  would  be  most 
profitable.  As  compared  with  the  produce  of  the  un- 
ntanured  plot,  I  cwt.  of  superphosphate  gave  about  1  ton 
of  increase,  and  when  the  quantity  of  this  manure  Wat 
doubled,  a  further  inCTC  ISe  ol  half  a  ton  was  obtained  at  an 
,  which  paid  remarkably  well.  Sulphate 
0l  potash  also  proved  highly  remunerative.  (In  a  black 
soil  at  Benwick,  full  of  organic  matter,  a  mixture  containing 
nitrate,    and    costing    99  ga\  e    a    crop    81    cwt. 

more  than  the  produce  of  the  unnianured  plot.  A-  disease 
was    present,    spraying    with    the    Bordeaux     mixture   also 

greatly  increased  the  yield  of  the  potato  crop. 


Nl  w     Zl    U    Wll    111    M     lM'1-TltV, 

Chem.  ami  Druggist.  Dee.  1".  is9s.  987. 

Following  on  tie  the   Commission  to  inquire 

into  the  kauri-gum   industry  ( this  Journal,    1898,  621),  the 

i  rnmeiit    have    drafted    a    Bill    to    come 
into    operation    on     1st  January  next.     The    liill    contains 
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32  clauses,  and  some  of  its  provisions  are  of  a  highly 
protectionist  character.  For  example,  all  who  dig  for  the 
gum  must  take  out  a  license,  which  license  will  be  given 
to  none  unless  he  can  prove  12  months'  residence  in  the 
colony,  and  is  a  British  subject  by  birth  or  naturalisation. 
No  mention  of  an  export  duty  is  made.  There  is  a  certain 
amount  of  anxiety  apparent  on  the  London  and  other 
markets  as  to  the  future  of  the  gum,  as  the  output  will 
henceforth  be  restricted.  The  colony  would  probably  be 
the  sufferer,  as  the  value  of  fine  kauri  is  already  so  high 
that,  should  it  be  forced  up,  a  substitute  for  the  gum  may 
be  found,  or  research  for  synthetic  gums  (better  than  the 
ester  gums)  stimulated. 

Water  Power  for  Electricity  from  Loch  Ericht. 
Chem.  Trade  J.,  Dec.  3,  1898,  352. 

Among  the  more  important  proposals  to  come  before 
Parliament  next  session  in  the  form  of  private  Bills,  is  one 
from  Scotland,  promoted  by  a  syndicate,  to  authorise  a 
scheme  for  conveying  the  waters  of  Loch  Ericht,  Inver- 
ness-shire, to  the  top  of  Loch  Leven,  on  the  West  Coast 
of  Scotland,  at  a  point  about  seven  miles  above  llalla- 
chulish.  The  object  is  to  secure  at  that  point  sufficient 
water  power  to  generate  about  40,000  electrical  horse- 
power. This  it  is  proposed  to  accomplish  by  means  of  a 
fall  of  1,000  ft.  The  scheme  is  estimated  to  cost  between 
1,000,000?.  and  1,500,000/.,  and  when  it  has  been  carried 
out,  there  is  every  reason  to  believe  that  a  number  of 
extensive  factories  in  connection  with  chemical  industries 
will  be  established  at  Loch  Leven.  Of  late  years  it  has 
been  found  that,  owing  to  the  abundance  of  water  power 
available  in  America  and  Germany  for  the  purpose  of 
generating  electricity  at  a  very  cheap  rate,  the  British 
chemical  manufacturers  have  felt  the  pinch  of  foreign 
competition.  One  great  advantage  of  the  Loch  Leven  site 
is  that  vessels  drawing  14  ft.  of  water  can  get  up  to  the 
top  of  the  loch  at  high  tide,  so  that  the  raw  material 
required  for  the  factories,  as  well  as  the  hitter's  finished 
produce,  could  be  conveyed  by  water  instead  of  rail,  and 
this,  as  is  well  known,  means  cheaper  rates.  The  proposed 
scheme  will,  it  is  believed,  cause  certain  large  chemical 
manufacturers,  who  had  been  contemplating  the  trans- 
ference of  their  works  from  this  country  to  the  United 
Slates,  to  revise  their  plans.  As  to  the  Parliamentary 
prospects  of  the  Bill,  it  is  considered  probable  that  the 
riparian  owners,  especially  those  on  the  Tay,  will  offer 
some  opposition,  as  the  water  proposed  to  be  impounded 
flows  into  the  Tay  valley  ;"  but  the  promoters  are  confident 
they  can  overcome  this  difficulty  by  raising  the  level  of 
the  ground  in  one  of  the  contributing  valleys,  so  as  to 
intercept  the  storm  water,  by  which  means  the  engineers 
say  that  they  will  be  able  to  give  a  flow  of  water  during 
the  dry  season  twice  as  great  as  that  which  now  enters 
the  Tay,  whilst  they  will  also  do  much  to  mitigate  the 
damage  annually  caused  to  the  banks  by  the  flooding  in 
the  wet  season.  It  may  be  added  that  the  particular  area 
affected  by  the  scheme  is  within  the  chief  rainbelt  in 
Scotland. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Articles. 

Month  ending  30th  November 

1897. 

1898. 

£ 
1,650,649 

372,609 

645,080 

4,078,164 

£ 

1,768,771 
391,003 
609,750 

4,127,950 

Eaw  materials  for  non 
dustries. 

textile  in- 
oport-s .... 

Total  value  of  all  it 

41,166,146 

42,069,509 

Summary  of  Exports. 


Articles. 

Month  ending  30th  November 

1897. 

1898. 

Metals  (other  than  machinery)  .... 

£ 

3,036,552 

753.S10 

2,848,31-1 

£ 

2,760,170 

2,937,739 

19,773,594 

19,820,207 

Imports  of  Metals  for  Month  ending  30th  November. 


Articles. 


Quantities. 


Value. 


1897. 


1898. 


1897. 


1808. 


Copper  :— 
Ore Tons 

Etegulus „ 

Cnwrougut „ 

Iron  :— 

Pig  and  puddled      „ 
bar. 

Ore „ 

Boit,  bar,  &c , 

Steel,  unwrought..      „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...Value£ 

Total  value  of  metals 


23,131 


470, 
5 
1 
11, 
51 
80, 

41 
5, 


8,SO 
6,118 
5,991  | 

25,581 

357,678  I 

5,953 

1.882 

15,831 

52,548 

8,450 

25',827 
5,561 


£ 

37,318 
140,467 

222,091 

72,755 
339,147 

f.ll.MSl 

11,743 
182,572 

s2,27s 
7,330 
117,995 
133.302 
100.790 
152,174 


£ 

86,515 
129,876 
327,913 

81,814 

258.82S 

16,647 

10.272 

212,311 

91,369 

816 

101,409 

102,972 

112,153 

199,546 


1,660,649  1,768,774 


Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  30th  November. 


Articles. 


Alkali Cwt. 

Bark  (tanners',  &c.)    „ 

Borax „ 

Brimstone „ 

Chemicals Value  £ 

Cochineal Cwt. 

Cutch  and  gambier  Tons 
Dyes  :— 

Alizarin Value  £ 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  of  potash  . 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  ohemicals 


Quantities. 

Value. 

1897. 

1898. 

1897. 

1898. 

£ 

£ 

16,401 

26,425 

12,060 

11,512 

15,011 

20,355 

5,004 

7.2S0 

.. 

305 

260 

25,426 

33,851 

0,332 

S.lljs 

.. 

.. 

118,678 

132,060 

651 

550 

3.70S 

3.104 

2,095 

1,861 

38,916 

27,356 

26,688 

21.185 

,, 

-18,820 

16,679 

771 

635 

13.140 

9,633 

10,537 

21,642 

S.787 

18,966 

1,528 

1,507 

15,439 

16,508 

- 

74,777 

91,102 

" 

372,609 

394,603 

Imports  of  Oils  for  Month  ending  30th  November. 


Articles. 

Quantities. 

Value. 

1897. 

1888. 

1897. 

1898. 

S.S87 

5S3 

76,812 

16,680,094 

3,190 

1,220 

56.S16 

25,368 

342 

82,113 

15,143,472 

3,312 

2,269 

12,012 

£ 

12,757 
20,831 
mi„-,20 
283,-13 1 
00.701 
19,434 
63,457 
97,877 

£ 

2S.972 

270.313 
62,869 

Other  articles  . .  Value  £ 

35,644 
14,138 
89,388 

Total  value  of  oils... 

•• 

•• 

645,080 

609,750 
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Imports   or   IUw    Material   fob    Xon -Tkstilk 

INDCSTRIKS    FOR    Mo.NTII    ENDING    ISOTH     NoVBJIBKH. 


Article!. 


Quantities. 


1897. 


1898. 


Value. 


1897. 


1--. 


ltark.  Peruvian  ..    Cwl. 

M I*. 

cbono Cwt.   I 

CJuiii  :  — 

Arabic « 

Lac,  Ac. 

Quttavpercha 

H  idea,  raw:— 

llrv 

Wei 

[Tory  

Multure: — 

M Tons 

I 

Nitrate  of  soda 

Imtfol  lime 

Paraffin Cwt. 

tags Tom 

Pulp  of  wood: — 

meal „ 

\i.  onanloal  ....       >. 

Boairj Cwt. 

Tallow  and  stearin 

Tar Barrels 

i  r— 

Hewn Loads 

Sawn 

BteTM 

Mahoganv 

Othor  articles Value  £ 


1,111 

322309 

34341 

8,898 

11,887 
1,780 

I4t405 

80, 

708 

n.i7s 

1,480 

20,740 

88340 

18,789 


1,184 

»7.<-.i:< 

8388 
6J231 

i,:,;  r 

S&409 

5i.ni 

2.7H5 

5.2112 

18301 

74,474 
1,488 
10,484 


£ 
88,186 

3387 

15-283 

118378 
121313 

18395 
32382 
72,122 


:    .  , 

89332         68378  18388 

I  1 1388  I   -.7.17 

18388            1332  11,192 


6.v;.nn 
10328 
7,050 


Total  value  . 


17ii.7J.-l 
427,17.1 


89,960 
68,163 

'.I  14,51 1 


£ 

2348 

687,777 

£1381 

BS348 
116367 

35,275 

16332 
81,742 

84,121 
14,061 

12.17s       - 

1HI.2.H 
13.782 
3310 

87737S 
14,789 
63,183 


1,078,164      fcl 


Btwidrs  Hie  above,  drum  to  the  value  of  75,!»;2..  were  imported,  us 

ill .1897. 

EXPORTS    OF    MkTALB    (OTHKB    THAU     M  ACII1N  EH  V)     FOR 

Month  ending:  80th   November. 


Quam 

Value. 

Articles. 

1897. 

1893. 

1897. 

1898. 

£ 

£ 

10,484 

9327 
61,017 

18384 
107384 

i '  toper  ; — 

170388 

26386 

25300 

B1.782 

Hiied  He  baj 

28377 

19,058 

i ' 

17,180 

1     - 

.. 

181,190 

184313 

1  mplemi  ntfl 

128343 

1 1 1362 

313368 

2.179,513 

8,427 

:<:.,in> 

Plated  ware*  ...  Value  £ 

.. 

19,728 

Telegraph  wires  . 

.. 

84341 

10,717 

12,198 

■JV.iW 

12381 



18278 

Oth.r  artieles  ..  Value  C 

•• 

>  3  7711 

83* 

Export*  oi  Daooa  urn  Cuemioau  fox  Month 

►  RDIAG N'i\  I    Mlll.lt. 


Artlcloa. 


Quantities. 


1887. 


1  —  . 


Alkali fit. 

ins  malarial 
Chemical  manan 

i  itlier  iirlieles 


1. 7.tn 


Total  value  . 


Ill    Hi: 


1-1'7. 


£ 
11.116 


IMS. 


KxPOBTS  OF   MlBCELLANEODS   ABTICLF.8   FOB   MONTH 

ending  3tiTH  November. 


Articles. 


Quantities. 


1897. 


1M-. 


Ounpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

.1 

Products  of  coal  Value  £ 
Kartheuware  ...        „ 

Stoneware „ 

Glass:— 

Plate Sq.Ft. 

Flint Cwt. 

Unities 

Other  kinds....      „ 
Leather  :— 
1'nwrouffht  ....       „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth   So.  Y.I- 

Painters'  materiuls  Val.  £ 

Taper  Cwt. 

Hairs Tons 

Soap Cwt. 

Total  value 


£ 
30,187 

i.l.i- 


33SI.G00 
2,416300 

20.S25 


126,111 

s,"7.-, 
74319 
20,618 

13.1125 

Y.silil 
1316,700 

78341 
6381 

61.351 


608300 

23WKK) 
25,008 

184.181 


Value. 


1897. 


18118. 


£ 

8391 
184397 
31,428 

■ 
117.1'.'-.' 
151361 
15,201 


7371 

75.'.'57 

16388 

13,279 

1IC.SS7 

36,765 

81.U4H 

112.111 

r.-.  ihi-j 

117.s'.'7 

5.H52 

30381 

112.1111 

..',:'.' 

•• 

£ 

1 12.742 

112.417 

18358 

121357 

N.120 
Is.  12.-, 
1(5.252 
(4388 

1  16376 
402J4S 
86388 

7'l.lss 

151,128 

121. Ills 
2'-..  1 44 

•:s.2's 

8337.789 


iHont!)ln  patent  ii'srt. 

•  The  dates   given  are  the  dates  of   the    Official  Journals  in 
which  acceptances  of  the  Complete   Sjiccifications  are  advert 
Complete  Specifications  thus  advertised  as  accepted  are  o[vn  to 
inspection  at   the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— PLANT,  APPARATUS,  aim  M  \(  IIINKUV. 

A  1  PLICATIONS. 

•24.HSH.   15.    (Ilui-lcr.      Improvements    in   nir-cnmprvssing 

apparatus.     Nov.  15. 

84,857.  >'  B  Vernon  and  \.  Koss.  Improvements  In  or 
relating  to  apparatus  for  testing  lubricants.     Nov.  17. 

84,819.  [,.  II.  Walter.  Improvements  in  or  relating  to 
the  utilisation  of  hertzian  ami  similar  radiations,  and  appa- 
ratus therefor.      Nov.  1 7. 

•21, .174.  '1'.  Callow  aud  1;.  Orrock.  The  patenl  multi- 
glasiue  furnace.     Nov.  iw. 

21.412.  J.  Craven,  jou.  Improvements  in  apparatus  for 
distributing  liquids.    Complete  Specification.     Nov.  1:1. 

84,498,  J.Davie.  Improved  apparatus  for  evaporating 
water  or  other  liquids  bj  means  of  steam.     Nov  21. 

84,518  ■'  !■  Davie*.  An  improved  apparatus  for  heat- 
ing ami  for  cooling  liijuiils.     Nov.  21. 

18,   Baron    H.  Tindal.     At:   improved  apparatus  for 
Btcrilising  liquids  by  means  oi  ozone.     Nov.  21. 

84,543.  Baron  11.  Tindal.  An  improved  apparatus  for 
:j.  aerating  osone.     Nov,  21. 

84,906.  C.  Schneider.  Nitro  substitution  under  pressure. 
Nov.  85, 

10.  .1.  Miiiier.   An  improved  exhauster  for  poisonous 

or  corrosive  gases  ami  like  chemical   purj is.     Complete 

Specification.     Nov.  86. 

PupleU.      Improvements    in    condensers    ami 

evaporators      N< 

25,971.  \.  8  Barham.  Improvements  in  apparatus  fot 
sterilis  ag      Deo.  8 

86,199.    W.     P.     Ih pson.        Improvements    in    surface 

condensers.     I've.  12. 

11.    Bray.        Improved 


-14.  K.    11.    Phillips    and    \V. 

electrical  furnace.     Hoc  12. 
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26,282.  G.  I.  Cree.     Charring  furnace.     Dec.  13. 

26,361.  O  P.  Ostergren  and  M.  Burger.  Improvements 
in  apparatus  for  the  liquefaction  of  aeriform  fluids.  Com- 
plete Specification.     Dec.  13. 

26,416.  A.  B.  Willway.  An  improved  construction  and 
arrangement  of  a  valve  for  controlling  the  flow  of  gases. 
Dec.  14. 

26,646.  R.  Baumann.  Improvements  in  or  relating  to 
crucible  furnaces.     Complete  Specification.     Dec.  16. 

26,688.  J.  N.  Kochgesand.  Improvements  in  pumps  for 
liquid  or  gaseous  bodies  and  for  various  uses.     Dec.  17. 

Complete  Specifications  Accepted. 
1897. 

27.711.  J.  H.  Carpenter.  Apparatus  for  purifying  air 
and  gases ;  also  for  heating  and  cooling  of  the  same. 
Nov.  30. 

28,113.  J.  Bock.  Process  and  apparatus  for  obtaining 
large,  well-formed  crystals  from  solutions.     Dec.  7. 

28,747.  J.  McNeil  and  J.  Lewkowitsch.  Evaporating  or 
concentrating  apparatus.     Dec.  7. 

29,286.  T.  H.  Heriot.  Apparatus  for  separating  sus- 
pended solid  from  liquids,  for  separating  soluble  from  in- 
soluble solid  matters,  and  for  partially  separating  insoluble 
solid  mtaters  of  different  specific  gravities.     Nov.  30. 

29,763.  H.  Ku'hne.  Apparatus  for  measuring  the  velocity 
of  air  and  other  gas  currents.     Nov.  23. 

30,273.  G.  R.  Barclay.  Pressure  filter  and  percolater. 
Dee.  21. 

1898. 

964.  D.  Black  and  .T.  M.  Wright.  Filter  presses  and 
similar  filtering  apparatus.     Nov.  23. 

1033.  A.  J.  Boult.— From  E.  L.  Delsol,  France.  Filters. 
Nov.  23. 

1844.  W.  Rushworth.    Means  fcr  refrigerating.    Nov.  30. 

2452.  T.  Thorp.     Apparatus  for  mixing  gases.     Dec.  7. 

4229.  A.  G.  Hoffmann  and  A.  Schwarz.  Process  of  and 
means  for  heating  and  evaporating  liquids  ;  also  applicable 
to  the  heating  of  vapours  and  gases.     Dec.  21. 

4925.  C.  W.  J.  Thotusen.     Drying  apparatus.     Dec.  21. 

17,410.  W.  Eckardt.     Improvements  in  kilns.     Dec.  14. 

18,879.  T.  H.  Cobley.  Production  of  colloidal  tannates 
as  disincrustants  for  use  in  land  and  marine  boilers. 
Dec.  14. 

18,910.  J.  Onions.  Edge  runner  grinding  mill  for 
powdering  marls,  bones,  cements,  slag,  &c.     Dec.  14. 

18,921.  J.  J.  Fries  and  F.  Gerhard.     Furnaces.    Nov.  23. 

18,969.  E.  I.  Braddock.  Manufacture  of  composite  pipes, 
and  apparatus  therefor.     Nov.  23. 

19,712.  E.  C.  C.  Stanford.  Apparatus  for  separating 
soluble  bodies  having  different  degrees  of  solubility. 
Nov.  30. 

20,875.  A.  J.  Boult.— From  O.  D.  Orvis,  United  States. 
Furnaces.     Dec.  14. 

21,787.  R.  Beese  and  A.  Perlich.  Contrivance  for  raising 
liquids.     Nov.  23. 

22,221.  C.  W.  R.  Goeresch  and  P.  J.  Eisenstuck.  Glory- 
hole  furnaces.     Dec.  14. 

23,688.  C.  Martini.  Process  of  and  apparatus  for  drying 
viscous  and  like  substances.     Dec.  21. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

24,002.  L.  Troubetzkoy.  Improvements  in  acetylene  gas 
apparatus.     Complete  Specification.     Oct.  14. 

24,007.  L.  Jacquinet.  Improvements  in  or  relating  to 
incandescence  burners.     Nov.  14. 

24,040.  J.  B.  de  Lery.  Improvements  in  and  relating 
to  mantles  or  the  like  for  iucandesceut  gas  and  oil  lamps. 
Complete  Specification.     Oct.  15. 


Improvements   in   acetylene  gas 


Com- 


or  relating 


24,065.  P.  Margulies. 
generators.     Nov.  15. 

24,093.  D.  S.  Williams.     Acetylene  gas  generator, 
plete  Specification.     Nov.  15. 

24,103.  G.  Henze  and  B.  Barg.  A  new  or  improved 
inverted  incandescent  burner.  Complete  Specification. 
Nov.  15. 

24,157.  S.  T.  Richardson  and  R.  Price.  Improved  means 
for  preserving  carbide  of  calcium.     Nov.  16. 

24,185.  E.  Emptage.  Improvements  in  the  method  of 
and  apparatus  for  lighting  or  illuminating  cycles  and  other 
vehicles  by  means  of  acetylene  gas.     Nov.  16. 

24,?39.  W.  J.  Ginder.  Improvements  in  connection  with 
the  generation  of  acetylene  gas.     Nov.  17. 

24,212.  J.  Fisehl.  A  process  for  producing  a  spirituous 
combustible  in  solid  form.     Nov.  17. 

24,283.  F.  Juhasz.  Improved  automatic  gas  igniter  for 
incandescent  mantles.     Complete  Specification.     Nov.  17. 

24,364.  R.  Nordmann.  Improvements  in  incandescent 
mantles.     Nov.  18. 

2  1,108.  W.  R.  Ormandy.     Improvements 
to  gas-producers.     Nov.  18. 

2 1,409.  W.  W.  Beech  and  H.  Jones.  Improvements  in 
apparatus  for  generating  and  storing  acetylene  and  other 
gases.     Nov.  18. 

24,493.  J.  H.  Exley-  Improvements  in  apparatus  for 
the  generation  and  storing  of  acetylene  gas.     Nov.  21. 

24,501.  W.  Ellen.  Improvements  in  or  connected  with 
acetylene  generators.     Nov.  21. 

24,543.  Baron  H.  Tindal.     See  Class  I. 

24,557.  It.  Pringle.  Improved  apparatus  for  increasing 
the  heating  efficiency  of  flames  produced  by  the  combustion 
of  gaseous  or  other  fuel.     Nov.  21. 

2 1,623.  F.  W.  Newman  and  A.  H.  Critchley.  Improve- 
ments in  or  connected  with  apparatus  for  the  production  of 
acetylene  gas.     Nov.  22. 

24,627.  S.  Bandrowski.  An  improved  artificial  fuel,  and 
method  of  manufacturing  the  same.     Nov.  22. 

24,653.  H.  G.  Semadeni. — From  IT.  C.  Loewy,  Austria- 
Hungary.  Improvements  in  the  manufacture  of  incandescent 
gas  mantles.     Nov.  22. 

24,682.  O.  Falbe.  Improvements  in  acetylene  gas  gene- 
rators.    Complete  Specification.     Nov.  22. 

24,771.  F.  W.  Lanchester.  Improvements  in  gas  gene- 
rators.    Nov.  23. 

24,785.  C.  J.  Bailey  and  J.  H.  Nicklin.  Improvements 
in  apparatus  for  generating  acetylene  gas.     Nov.  24. 

24,846.  W.  Irwin.  Improvements  in  apparatus  for  car- 
burettiug  or  enriching  gas.     Nov.  24. 

24,862.  A.  Dickson  and  R.  Wallace.  Improvements  in 
apparatus  for  the  generation  and  the  storage  of  acetylene 
gas.     Nov.  25. 

24,885.  W.  Riley  and  A.  Kershaw.  Improvements  in  or 
appertaining  to  oxygen  gas  generators.     Nov.  25. 

24,929.  O.  Meurer.  A  process  for  the  combustion  of 
liquid  hydrocarbons.     Complete  Specification.     Nov.  25. 

24,975.  E.  L.  Levetns.  Improvements  in  or  relating  to 
acetylene  generators.     Nov.  26. 

25,016.  A.  Schwass.  Improvements  in  acetylene  gene- 
rators.    Complete  Specification.     Nov.  26. 

25,030.  C.  Bingham.  Improvements  in  carburetting. 
Nov.  28. 

25,160.  C.  Barnett.  Apparatus  for  the  production  of 
acetylene  gas.     Nov.  29. 

25,209.  E.  Pilous,  G.  Ottermann,  and  E.  Nauheim.  See 
Class  B. 

25,268.  A.  Rammoser,  E.  Rohrs, 
improved    process   for    producing 
mantles  for  incandescent  burners 
Nov.  30. 

25,297.  P.   Bucher.       Improvements 
generating  acetylene  gas.     Nov.  30. 


and  H.  Rohrson.  An 
automatically  igniting 
Complete  Specification. 


apparatus    for 
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Km.ller    nod   C.    Wehner.       An    improved 
pparatus  relating  thereto,  for  the  manufacture 

•    |     DuTberg.     Improvements  in  or  connected  with 

30. 
:.  W.  C.  Grieg  and  J.  H.  Gardner.     Improvements 
U  to  the  manufacture  of  candles.     Complete 
Sp--'-;' 
■5,449.  W    J.  Rodwell.     Improvements  in  the  generation 

■„■  .- 1 r . . I  iii  apparatus  a sted  there  rith.    Dec.  2. 

lith  and  W.  Doman.     Improvements  in 
itore.     !»•  '■-  2. 

-  i.  W.  .1.  D tier.     Improvements  in  or  relating 

generators  and  die  like.     I>ec.  5. 
I..  Voelker.     Improvements  in  the  manufac- 
.■  mantles  or  bodies  for  illuminating 
tnd   in   material   fur  use  in   such   manufacture. 
( lom|  Dec.  "». 

i     \.    I!    Griffin.     Improvements   in   incandescent 
lorners.    <  Complete  Specification.    Dec.  5. 
71    H.  >  Rlworthy  and  H.  Lane.     Improved  method 
and  apparatus  f"r  producing  lighting,  heating,  and  power 
I 

Pi     P.  Thompson.— From  G.  Thuillier  and  A. 
Aubry,     Prance.       Improved     apparatus    for    generating, 
Coi  ing  acetylene  gas.     D 
■_■  ."..*.i 1 7    D.  I     Begga  and   W.   Fielding.     Improvements 
in  apparatos  foi  the  <  Dec. 

'  I    !    I  ind  apparatus  for 

purifying,  storing,  and  utilising  acetylene.     Dec   - 
25,997.  II.  Jellett.     \  new  form  of  acetylene  generator 

-.  V.  G  Vdnmson.  Improvements  in  portable  gas- 
boldi  ipp'j  i"g   high   pn  I  icenl 

i  other  purposes.     Dee.  9. 

II    Austin.    Improvements  in,  or  in  and  connected 

with,  the  means  employed  for  carbnretting  or  vaporising 

■  •li  for  ii-o  iii  c.ii  engines.    Dec.  12. 

26,215,  W.J    Rodwell,     Improvements  in  the  enriching 

•  ini  in  apparatus  i neuted  therewith 

1 1       18.  ' 

11,  V  Miaairc  and  M.  I..  Mi-sir.-,  nit  M.  L.  Magnin. 
Improvements  tor  incandescent  gas  lighting 

Dee.  IS. 

1.  D.J  van  Proag  and  1'.  \V.  Marker.  A  new  or 
"t  improved  -.-•  aerator  foi  generating  acetylene  gas  in  small 
quantities.     Dec.  12. 

26,289      l  In-    Economical  Gas   Apparatus    Construction 
Company,  Limited,  and  A.  I.  Payne.    Improvements  in  and 
relating  to  the  valves  of  apparatus  for  tin-  manufacture  of 
tod  producer  gas,     Dec,  12. 

I,  B,   Brunck,     Improvements  relating  to  the  pro- 
iking  wiih  iin-  recovery  of  by-products.     Dec.  12. 

26,254.  W.  II    L.Sievets.    Improvements  in  mantles  and 
the  lik.  for  incandescence  gas  lighting.     Dee.  12. 

P    Iter.    A  coke-oven.     Complete  Specifi- 
cation.    Dee,  i  •-'. 

96,827    i    9,  D'Odiardi.    Set  Class  XI. 

i    -   D'Odiardi.     Si    I    ..-■  \l 

■  ■  J.  II.  \ Dei  and  n.  W.  Crosier.     Improi 

■  >ii'ni-  gas  generators.    Dec.  18. 

26,474.  L.  Denayroozc.    Improvements  in  incandet 

burning  oils,  alcohol,  and  .itln-r  volatile  Quids  . 
I  fats  and  resinous  lubstances.     Dec.  1 1. 

.  .1.  Wilson,     Improvcmenls  in,  and  in  the  manu- 
facture of,  incandescent  gas  burners      I'- 
ll. Key.     Improvements  in  lbs  of  pro 
buretted  air  and  in  apparatus  therefor.    Deo.  15. 
26,616.  M.  Btrackosch  and  I-'.  Schmidt     Improvements 
in  ai  •  tyli  ne  gas  prodm                   lf>. 

-  .1.  s.  Goodwin.      Improvement!    in    acetylene 
i  it  ing  apparatus.     Dee.  16. 


S.    J.  .lackson.     Improvements    in  and  relating  to 
incandescent  ga-  burner--.     Dec  17. 

86,697.  W.  T.  Sugg.  Improvements  relating  to  the  com- 
pressing  of  gases.     Dec.  17. 

COMPLETK    SrFCIFIOTION-S    AcCEITED. 

1897. 

26,381.  A.  M.  Plaissetty.  New  incandescent  mantle  by 
gas,  mineral  oil-,  alcohol,  and  process  of  fabrication  related 
th  ireto,     Nov.  28. 

26,842.  E.S.  Biuid.  Means  for  selectively  using  acetylene 
or  the  like  gas  with  ordinary  lamp  apparatus.     Nov.  28. 

27,428.  H.  8.  Riant.  Electric  furnaces  for  the  production 
of  calcium  carbide  and  other  substances.     Nov.  .'in. 

-s.ns.  G.  Tripel.  New  or  improved  apparatus  for  use 
in  burning  liquid  fuel.     Dee.  7. 

80,112.  (i.  L,  Albert,  Count  de  Hamel  de  Manin.  Manu- 
facture of  incandescence  bodies  for  illuminating  purposes 
Nut.  30. 

30,272.  W.  II.  Banghan.  Apparatus  for  generating, 
cooling,  and  storing  acetylene  gas.     Dec.  14. 

1898. 


liurners  applicable   to  acetylene  and 
Nov.  23. 


28.  J.  McConechy. 

rich  oil-gas  lighting. 

815.  A.  Z.  Germains.  Mean-  for  lighting,  heating,  and 
smoke  consuming.     Nov.  2:!. 

1005.  .1.  0.  <  I'Brien.— From  P.  P.  II  Mace  and  de 
liurgue,  France  Apparatus  for  producing  acetylene  gaa. 
Nov.  80. 

1920.  H.  J.  Moss.  Apparatus  for  generating  aoetylene 
gas.     Dec.  7. 

2452.  T.  Thorp.     See  Class  I. 

2458.  T.  Thorp.     Gas  conduits.     Dec.  7. 

2599.  K.  Hoicking.  Cooling  device  for  the  discharge 
mains  or  pipe-  of  ovens  or  L'as-producing  apparatus  through 
which  the  gases  are  led  oil  for  the  condensation  of  t.ir. 
ammonia,  benzol,  o.c.  therefrom,  and  for  use  as  illiiininant 
fin -1  and  the  like.      Dec.  7. 

2961.  It.  .1.  Atterbury,  T.  MacAIpine,  and  The  Alcohol 
Syndicate,  Ltd.  New  or  improved  production  of  acetylene 
compound-,  and  of  ethylene.      Dec  21. 

8172,  G.  B.  Ellis. — From  L.  E.  Lacroiz,  Prance.  Pro- 
duction of  ozone,  and  apparatus  therefor.     Dee.  81. 

.'  1 1  *»-"»-  C.  M.ithicii.      Process    and    apparatus    for   feeding 
L-a-  engines  with  carburetted  air  for  producing  an  illuminat- 
ing and  beating  gas  by  recarburettiiiL'  the  burned    products 
21. 

891 1.  I..  Etaix.     Process  for  the  purification  of  acetylene 
Dec.  'J  I . 

5578.  <;.  1'.  Dinsmore.  Process  nf  and  apparatus  for 
manufacturing  gas.     Dei 

\.  1  ■'.  Bowers.      Apparatus  for  generating  acetv  line 
\n\.  30. 

W.    P.    Thompson.— From    .1.    Grand,    France. 
Mean-  for  producing  acetylene  gaa.     Nov.  30. 

12,199,  M.  Graham.  Apparatus  for  charging  inclined 
gas  r.tort.s.     Deo.  7. 

15,896.  D    M.  Baumgarten.    Acetylene  gat  generators. 

Nov.  28. 

-     A.   .1.   B011I1. — From    E.    Sal/.enberg,   Germany. 
Incandescent  ga-  lighting.     Nov.  28. 

17,682.  W.  P.  Thompson.— From  N.  .1.  Carey,  United 
States.     1 1,  n  generators,     Nov.  28. 

18,281.  J.  P.  Bachmann,  A.  Vogt,  C.  C.  Weiner, 
A  Kouig,  .1  Kirchner,  and  A.  Joig  I  lectrical  beating 
appliances  formed  •  •!  artificial  -tone.     Dec  7. 

19,757.    A    Lsmdsberger.      Process  of  purifying  acetylene 
Nov.  80. 

20,430.     G.      Dillberg.       Acetylene 

Nov.  30. 


gas      generator 
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20,541.  F.  li.  Poerschmanu  ami  II.  Sehnieder.  Acetylene 
generators.     Nov.  30. 

20,597.  ('.  Weygang.  Apparatus  for  use  in  burning 
liquiil  fuel.     Nov.  30. 

21,078.  E.  Festuer  and  G.  Hoffmann.  Coke  ovens. 
Nov.  23. 

21,760.  Count  A.  I),  de  Mieheroux.  Apparatus  or  oven 
for  the  production  of  coke  and  lighting  gas  with  recovery  of 
the  by-products.     Dec.  14. 

22,110.  J.  Selineeweis.     Acetylene  generator.     Dee.  7. 

22,784.  J.  B.  Lafond.  Manufacture  of  water  -  gas. 
Dee.  7. 

22, 985.  G.  Coining,  E.  Coming,  and  The  Briquette  Coal 
Company.     Artificial  fuel.     Dee.  14. 

23,369.  R,  Beese  anl  A.  Perlich.  Gas  burners  with  self- 
igniting  Auer  filament.     Dee.  21. 


III.— DESTRUCTIVE  DISTILLATION,    TAR. 
PRODUCTS,  Etc. 

Applications. 

24.801.  W.  Young  and  J.  Fyfe.  Improvements  in  and 
relating  to  retorts  for  the  destructive  distillation  of  shale. 
Nov.  25. 

25,118.  B.  H.  Thwaite.  The  treatment  and  utilisation  of 
coke-oven  gases,  and  apparatus  therefor.     Nov.  29. 

25,681.  \Y  Irwin  and  J.  P.  Leather.  New  methoi  of 
extracting  naphthalene  from  coal-gas.     Dec.  6. 

26,253.  R.  Brunek.     See  Class  II. 

Complete  Specifications  Accepted. 
1898. 

4 OS.  C.  D.  Abel.— From  E.  Theisen,  Germany.  Method 
and  apparatus  for  treating  the  distillation  products  from 
carbonaceous  materials  and  the  like.     Dec.  7. 


IV.— COLOURING  MATTEBS   and  DYES. 

Applications. 

23,985.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  uud  Briining,  Germany.  Manufacture  of 
basic  safranine  azo  dyestuffs  soluble  in  water.     Nov.  14. 

24,177.  Vidai  Fixed  Aniline  Dyes,  Ltd.,  and  L.  Haas. 
Improvements  in  the  manufacture  of  colouring  matters. 
Filed  Nov.  16.  D^te  applied  for  May  5,  1898,  being  date 
of  application  in  France. 

24,183.  Vidal  Fixed  Aniline  Dyes,  Ltd.,  and  L.  Haas. 
Improvements  in  the  manufacture  of  colouring  matters. 
Filed  Nov.  16.  Date  applied  for  July  25,  1898,  being 
date  of  application  in  France. 

24,191.  Vidal  Fixed  Aniline  Dyes,  Ltd.  Improvements 
in  the  manufacture  of  colouring  matters.  Filed  Nov.  16. 
Date  applied  for  June  29,  1898,  being  date  of  application 
in  France. 

24,286.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  uml  Briining,  Germany.  Manufacture  of 
diamidodiphenylamine  disulphoiiic  acid,  and  azo  dyestuffs 
therefrom.     Nov.  17. 

24,373.  J.  B.  Koenig.  Improved  method  of  manufac- 
turing dye-soap  powder.     Nov.  18. 

24,383.  II.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  dyestuffs  for  cotton.     Nov.  18. 

24,538.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
blue  to  black  sulphurous  dyestuffs.     Nov.  21. 

24,644.  1.  Lichtentag  and  A.  Lichtentag.  An  improved 
writing  ink.     Complete  Specification.     Nov.  22. 

24,752.  J.  Y.  Johnson. — From  The  Badische  Auilin  und 
Soda  Fabrik,  Germany.  The  manufacture  of  new  colouring 
matters  of  the  naphthalene  series.     Nov.  23. . 


24,830.  H.  H.  Lake.  —  From  Farbwerke  Miihlheim, 
formerly  A.  Leonhardt  and  Co.,  Germany.  Improvements 
in  the  manufacture  of  colouring  matters.     Nov.  24. 

25,312.  C.  D.  Abel.— From  The  Aetiengesellsehaft  fur 
Auilinfabrikatiou,  Germany.  Manufacture  of  a  black 
dyestuff  directly  dyeing  cotton.     Nov.  30. 

25,404.  s.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
Method  of  pro  dicing  mono-azo  dyestuffs  dyeing  fast  shades 
on  in.  L'dants.      Dec.  1. 

25,508.  s.  Pitt.— From  L.  Cassella  and  Co,,  Germany. 
The  production  of  disazo  dyestuffs  which  are  fixed  by  the 
aid  of  metallic  mordants.      lite.  2. 

25,566.  0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  uud  Briining,  Germany.  Manufacture  of 
azo  colouring  matters.     Nov.  3. 

25,61  I.  (..  W.  Johnson.— From  Kalle  and  Co., Germany. 
Improvements  in  the  production  of  indigo  colouring  matters 
and  of  indigo  on  the  fibre.     Dee.  5. 

25,C34.  G.  B.  Ellis.— From  La  Soe:ete  Chimique  des 
(Isines  du  Rhone,  ancienneineivt  G.  1'.  Monnet  et  Cartier, 
France.  Improvements  in  the  manufacture  of  indigo 
colouring  matters  and  intermediate  products.     Dec.  5. 

25.643.  C.  D.  Abel.— From  The  Aetiengesellsehaft  fiir 
Auiliufabrikaiion,  Germany.  Manufacture  of  a  new  black 
dyestuff  for  cotton,  and  raw  material  therefor      Dec.  5. 

25.644.  C.  D.  Abel. — From  The  Aetiengesellsehaft  fiir 
Anilinfabrikation,  Germany.  Manufacture  of  a  djestuff 
directly  dyeing  cotton.     Dec.  5. 

25.650.  J.  Y.  Johnson. — From  The  Badische  Auilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  disazo  colouring  matters  and  of  products 
for  use  therein.     Dec.  5. 

25.651.  J.  Y.  Johnson. — From  The  Badische  Auilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  mordant-dyeing  colouring  matters.     Dec.  5. 

25,904.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
The  manufacture  or  preparation  of  paradiamidophenyl- 
amine  carboxylic  acid  and  of  colouring  matters  therefrom. 
Dec.  8. 

25,965.  G.  \V.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  production  of  colouring  matters  on 
the  fibre.     Dec.  8. 

25,906.  J.  Y.  Johnson. — F'rom  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  indigo.     Dec.  8. 

25,066.  O.  Imray.  —  From  The  Farbewerke  vormals 
Meister,  Lucius  und  Briining,  Germany.  Manufacture  of 
a  brown  polyazo  dyestuff.     Dec.  9. 

26.167.  H.  R.  Vidal.  Improvements  in  the  manufacture 
of  colouring  matters.     Dec.  10. 

26.168.  H.  R.  Vidal.  Improvements  relating  to  the 
manufacture  of  colouring  matters.     Dec.  10. 

20,201.  J.  Y.  Johnson. — From  C.  F.  Boehringer  and 
Soehue,  Germany.  Improvements  in  the  manufacture  or 
preparation  of  paraxauthine  and  intermediate  products 
relating  thereto.     Complete  Specification.'   Dec.  12. 

26,262.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  disazo  colouring  matters.     Dec.  i2. 

20,025.  G.    B.   Ellis From    La   Societe   Chimique    des 

Usiues  du  Rh6ne  anciennemeut  G.  P.  Monnet  et  Cartier, 
France.  The  manufacture  of  new  sulphouic  acids  from 
indigo  colouring  matters.     Dee.  16. 


Complete  Specifications  Accepted. 
1898. 

445.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany.  Pro- 
duction of  phloroglueine.     Dec.  7. 

2892.  J.  Gardner.  Liquid  compound  for  dyeing  pur- 
po>c^.     Dec.  21. 

K 
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V.-TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Applications. 
24,254.  A.  McMinn.     Flax  hutching.     Nov.  17. 

-    W.  A.  Phillips.     Improvements   in  the  manufac- 
nd  other  thn  ads.     Nov.  17. 
l'4,:ch.  A.  Bourel  and  I-'.  Verbiese.   A  process  for  retting 
or  steeping  vegetable  textile  fibre-.     Nov.  2.'). 

-I    J.    II.    Wood.     Improvements    in    apparatu-    for 
mercerising  woven  fabrics.     Nov.  '.'4. 
2  5 ,« » l  - .    I  .     ETasselmann.       Improvements    in    treating 

hie  fibres.   Complete  Specification.     Nov.  26. 
25.056.   H.  Kdelboff.     Improvements  in  woven  stuffs  with 
Milk  imitations.     Complete  Specification.     Nov.  28. 

25,737,  I".  Edwards. —  From  F.  Gatzsche,  Germany. 
Improvements  in  floorcloth  ami  in  the  method  of  manufac- 
turing the  same.     Die.  C. 

I.  Gros  and  P.  Bonrcart.     A    new   method   of 
treating  cotton  to  give  it  the  glossy   appearance   of  -ilk. 

r>.c.  7. 

■_'';,".'  -    -  '     Davidson.     Improvements  in  apparatnB  for 

i;  \arn-.      Dec.  13. 
26,. '177.  C.  T,   Bachelerie.     Improved  apparatus  and  pro- 
f..r  the  treatment   of  ramie  or   other   textile   plants. 
Complete  Specification.     Dee.  18. 

Complete  Specifications  Accepted. 

1897. 

28,6.11.  II.  I'uiily.  Process  for  the  manufacture  of 
artificial  -ilk.     Dec    l  I. 

1898. 

1889.  G.  W.  Oldham.  Method  of  and  means  for  mcr- 
oerising  hunk-  of  yarn.     Nov.  80. 

.1.  I.i  Hi-',  n.      Manufacture  of  wadding.      Dee.  1  I. 
12,161.    A.    .1.    Hoiilt.—  From    F.   A.   Jone,    Gcrmuny. 
Improved  fabric  or  material.     Nov.  23. 

VI.— DYEING,  CALICO  I'RINTINO.  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

24,446.  S.  .1.  Pegg  and  8.  A.  I'cgg.  Improvement-  in  or 
relating  to  dyeing  or  washing  machines,     Nov.  19. 

24,484.  W.  Mather  and  B.  II.  llaworth.  A  process  and 
apparatus  for  continuous  bleaching  of  fabrics  or  yarns  in 
in  open  condition.     Nov.  19. 

24.7i'i7.  Societe  Franenisc  dc  Couleiir  d' Aniline de  l'antin, 
F.  Koch,  ami  <;.  Nuth.  A  proee-s  for  applying  primary 
azo  dyes  iii  and  fixing  thein  mi  fihre  in  dyeing  and  printing. 
Filed  Hot,  98,  Dale  applied  for  April  23,  1898,  being 
dutc  of  application  in  France. 

85,017.  C.  D.  Abel.— From  The  Aotiengesellschaft  fur 
Anilinfiiiirikation,  Germany.     Improvements  in  the  dyeing 

of  hair  and  I'm-.      Nov.  96. 

-     W.  Flworthy.     Improved  apparatus  far  generating 
ozone.     Dee.  1. 

SO.    P.  VilUtte.       Improvements    in    machinerv    for 
dyeing  textile  fabric- in  bank- or  skeins.     Complete Specifi- 

eaiinii      Dec  7. 

.1.  Rhodes.  Improvements  in  the  preparing  and 
dyeing  of  tops,  slabbing,  wool  yams,  -ilk,  mohair,  alpaca, 
jute,  or  an\  other  textile  fabrics.      Dec.  7. 

96,608.  W,  Coventry.  Improvements  in  or  applicable  i,, 
mac'  >  ing  yarn  in  the  form   of  OOps,   bobbins,   <>r 

tb.    iki       Di      16. 

Complete  Braomoixiom  Aoobpthd. 

1897. 

i     W.    G.    Ileys.  —  From    A.    BoftbJois,    France. 
Bleaching  camel's  hair,  goat's  hair,  and  the  like.     Dec.  21. 

1898. 

3604.  .IT.  Bold  and  II.  Thorp— Dyeing  textile  fibre-, 
yam-,  and  fabrics.      Dec.  14. 


4613.  T.  Cidgene.  Dyeing  of  textiles  and  the  like,  anil 
apparatus  therefor.      Dec.  7. 

6546.  A.  J.  Itniilt.  —  From  Fibers,  Germany.  Indigo 
printing  and  dyeing.     Dec.  7. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 
•j:t.:i7S.  F.  M.  E.  Basse   and   G.  F'aure.      A    process  for 
the  manufacture  of  bisulphite  of  soda.     Nov.  1  I. 

24,648.  II.  ('.  Bull,  A.  ('.  I  lake-,  and  T.  If.  Thorn.  A 
new  or  improved  process  for  producing  lime  and  obtaining 
carbonic  acid.     Nov.  22. 

24,909.  II.  Walker.  An  improved  method  of  making 
calcium  carbide.     Nov.  25. 

24,938.  W.  P.  Thompson.  — From  G.  Wischin,   Bosnia, 

Improvements  in  or  relating  to  the  manufacture  of  sulphuric 
anhydride  and  sulphuric  acid.     Nov.  25. 

24,978.  J.  Dekker.  A  new  or  improved  process  and 
apparatus  for  crystallising  sodium  carbonate  and  other 
similar  salts  in  small  crystals.      Nov.  26. 

25,020.  A.  Goldschmidt  Improvements  in  the  produc- 
tion or  treatment  of  bichromate  of  soda.     Nov.  26. 

j:».n27.  II.  II.  Lake— From  La  Societe  Bonnet.  Bamel, 
Savigny,  Girand  el  Mamas,  France.  Improvements  in  the 
manufacture  of  baryta.     Nov.  26. 

25,158.  T.  R.  Shillito.  —  From  The  Acticngcscllschaft 
fiir  Zinkindnstrie  vormals  W.  Grillo  and  M.  Scbroeder, 
Germany.  Improved  means  for  recovering  sulphuric  acid 
and  sulphuric  anhydride  from  gases.      Nov.  29. 

85,558.  R.  England.  Improvements  in  the  concentration 
of  sulphuric  acids  ami  other  liquids.     Nov.  3. 

25,  56.  II.  Maxim.  Improvements  in  methods  and 
apparatus  for  the  manufacture  of  calcium  carbide.  Com- 
plete Specification.     Dec.  5. 

85,748,  M.  Muspratt,  B.  8.  Smith,  and  The  United 
Alkali  Company,  Ltd,  Improvements  in  the  manufacture 
of  hypochlorite  of  soda.     Dee.  6. 

25,995.  M.  Muspratt,  K.  S.  Smith,  and  The  United 
Alkali  Company,  Ltd.  Improvements  in  the  manufacture 
of  hypochlorite  of  soda.     Dec.  8. 

25,962.  E.  S.  Smith  and  The  United  Alkali  Company, 
Ltd.  Improvements  in  the  manufacture  of  solutions  of 
hypochlorites  of  alkalis.    Dec.  8. 

25,968.  C  L-  lliggins.  M.  Muspratt,  B.  S.  Smith,  and 
The  United  Alkali  Company,  Ltd.  Improvements  in  the 
manufacture  of  solutions  of  hypochlorites  of  alkalis. 
Dee.  8. 

26.059.  C  8.  Bradley  and  C.  B.  Jacobs,  improve- 
ments in  process  of  manufacturing  oxides.  Complete 
S|„  i  iiieation.     Dec.  9. 

26.060.  C.  S.  Bradley  and  C.  B.  Jacobs.  Improve- 
ments in  process  fur  manufacturing  soluble  barium  salts. 
Complete  Specification,     Dec.  9. 

96.061.  ('.  s.  Bradley  and  i'.  B.  Jacobs.  Improve- 
ments in  process  of  manufacturing  benzene,  anthracene, 
and  other  polymerised  products  of  acetylene.  Complete 
Specification.     Dec.  9. 

86,169.  J.  I.  Kessler.  An  improved  apparatus  for  con- 
centrating sulphuric  acid.     Dec.  10. 

26,259.  J.  Bueb.  Improvements  in  and  connected  with 
the  separation  m  production  of  hydrocyanic  acid  from 
gases  containing  such  acid  or  eyanogen,    Dec  12. 

26,460.  tl.  W.  Handscomb.  Improvements  in  machinery 
or  apparatus  for  the  manufacture  of  salt  from  brine. 
Dec.  I  I. 

•-■'..177.  .1  d'l  Irlowsky.  Improved  process  and  apparatus 
for  manufacturing  calcium  carbide.     Dec.  14. 

Complete:  Specifications  Accepted. 
1897. 
89,009.  J.  Bastiek  and  W.  A.  Thornton.    Electric  furnaces 
for  the  production  of  calcium  carbide  and  other  substances, 

No\ 

80,058.  J.  Button.     SeeCla-  X. 
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1898. 

233.  Count  H.  Plater-Syberg.  Process  for  the  produc- 
tion of  acetic  acid.     Dec.  21. 

1524.  J.  Sharp.  Separating,  purifying,  and  analysing 
mixed  waste  acids,  and  apparatus  therefor.     Dec.  21. 

1984.  G.  Bower. — From  J.  E.  Hewes,  United  States. 
Process  for  the  manufacture  of  carbide  of  calcium,  and 
apparatus  therefor.     Dec.   7. 

1985.  G.  Bower. — -From  J.  E.  Hewes,  United  States. 
Process  for  the  manufacture  of  carbide  of  calcium,  and 
apparatus  therefor.     Dec.  14. 

2816.  F.  Hurter  and  the  United  Alkali  Company,  Ltd. 
Manufacture  of  acetone,  and  apparatus  therefor.     Dec.  21. 

2997.  E.  Gearing.  Preparation  of  calcic  and  other  gas- 
producing  carbides.     Dec.  21. 

8010.  J.  L.  Roberts.  Processes  of  preserving  carbides. 
Nov.  23. 

19,470.  W.  R.  Lake. — From  La  Sbciete  Bonnet,  liamel, 
Savigny,  Giraud  et  Marnas,  France.  Manufacture  of 
dioxide  of  barium.     Dec.  21. 

20,050.  A.  Gutensohn.  Method  of  and  apparatus  for 
producing  basic  cupric  acetate.     Dec.  21. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

24,086.  D.  Laffan  and  C.  J.  Bury.  Improvements  in 
the  productiou  of  marbled  or  painted  surfaces  on  glass  or 
the  like.     Nov.  15. 

24,603.  W.  F.  Mason  and  W.  H.  Wilson.  Improvements 
in  kilns  for  bricks,  pottery,  and  tiie  like.  Complete  Specifi- 
cation.    Nov.  22. 

25,359.  C.  Marsou.  Improvements  in  means  for  facing 
walls  and  other  surfaces  with  glass.     Dee.  1. 

25,676.  J.  Kent.  Improved  method  of  and  means  for 
scouring  ceramic-ware,  and  transferring  designs,  patterns, 
or  pictures  thereto.     Dec.  6. 

26,346.  P.  Jensen.— From  C.  Z.  F.  Rott  and  T.  C. 
Steimer,  United  States.  Improvements  in  and  relating  to 
the  manufacture  of  hollow  glass  ware,  and  apparatus 
therefor.     Complete  Specification.     Dec.  13. 

26,441.  H.  Procter  aud  H.  Taylor.  Improvements  in 
inlaid  ceramic  art  decoration.     Dec.  14. 

26,547.  P.  T.  Sievert.  Improvements  in  the  manufacture 
of  decorated  glass  sheets.    Complete  Specification.    Dec.  15. 

26,660.  J.  Hobsoo.  Improved  apparatus  or  appliance 
for  use  in  decorating  ceramic  ware.     Dec.  17. 

Complete  Specifications  Accepted. 

1897. 

28,466.  C.  Keller  and  A.  Keller.     Manufacture  of  ceramic 

earthenware,  porcelaiD,   stoneware,  glass,  crystal,  and  such 

like  ware,  with  metallic  decorations,  and  furnaces  and  ovens 

therefor.     Nov.  30. 

29,837.  A.  Matthews  and  W.  Matthews.  Manufacture 
of  chemical  aud  other  earthenware.     Dec.  14. 

1898. 

16,666.  F.  Ruppel.     Kilns  for  cement.     Nov.  23. 

17,140.  T.  Pfister.  Manufacture  of  mosaics,  tiles, 
bricks,  and  the  like.     Dec.  21. 

21,346.  C.  Dorr.  Plastic  and  hardenable  substance,  and 
a  process  for  its  manufacture.     Nov.  30. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

24,285.  The  United  Asbestos  Company,  Ltd.,  aud  J.  A. 
Fisher.  An  improvement  in  fireproof  ceilings  and  parti- 
tions.    Complete  Specification.     Nov.  17. 

24,491.  A.  J.  Keeble  and  G.  H.  Inues.  An  improved 
method  of  making  Cambridge  Portland  cement  from  chalk 
and  marl.     Nov.  21. 


24.629.  A.  E.  Alexander.— From  D.  W.  Peck,  United 
States.  An  improved  process  for  producing  artificial 
asphalt.     Nov.  22. 

24.630.  A.  E.  Alexander.— From  D.  W.  Peck,  United 
States.  An  improved  process  for  producing  artificial 
asphalt.     Nov.  22. 

24,941.  O.  Howl.  Improvements  in  apparatus  for  drying 
bricks  or  other  plastic  articles.     Nov.  25. 

25,155.  T.  W.  James.  Improvements  in  the  manufac- 
ture of  artificial  marble,  granite,  and  the  like.     Nov.  29. 

25,304.  R.  Haddan  —  From  R.  Koepp  and  Co.,  Germany. 
Improvements  in  the  process  of  manufacturing  artificial 
stones.     Nov.  30. 

25,945.  \V.  H.  Coward.  Composition  for  paving  blocks 
and  other  purposes.     Dec.  8. 

26,216.  \V.  Houbeu.  An  improved  manufacture  of  hard 
and  elastic  material  for  use  in  overing  floors,  walls, 
mouldings,  &c.     Dec.  12. 

26,554.  E.  Baubil.  Improvements  in  (he  manufacture  of 
slabs,  flagstones,  and  the  like.     Dec.  15. 

Complete  Specifications  A  jclpted. 

1897. 

27.561.  W.  Johnson  and  H.  Walker.  Kilns  for  burning 
cement--,  limes,  and  other  like  substances.     Nov.  30. 

27.825.  J.  C.  Sellars.     Manufacture  of  cement.     Nov.  30. 

28,276.  II.  Spatz  and  H.  Quistorp.  Process  for  the  pro- 
duction of  asphalt  powder  for  making  street  asphalt  plaster. 
Nov.  20. 

28,656.  W.  H.  Northcutt.  Combination  paving  blocks 
and  system  of  paving. 

28,812.  H.  W.  Gruner.  Composition  for  the  manufac- 
ture of  artificial  stone,  cement,  and  the  like.     Nov.  23. 

1898. 

2822.  H.  H.  Leigh.— From  F.  Cohn  and  II.  G.  B. 
Brunckhorst,  Germany.     Fireproof  ceilings.     Dec.  2 1 . 

10,425.  M.  Bachert  and  D.  W.  O'Niel.  Impregnating 
wood.     Nov.  30. 

18,953.  S.  Jablonski  and  S.  Nieuiarowski.  Manufacture 
of  fireproof  protecting  imposition  and  of  fireproof  articles 
therewith.     Nov.  30. 

23,159.  A.  H.  van  der  Vijgh,  H.  van  der  Vijgh,  and 
ti.  van  der  Vijgh.    Manufacture  of  artificial  stone.    Dec.  14. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

24,087.  W.  R.  Ormandy.  Improvements  iu  separating 
iron  from  other  mineral  substances  and  iu  apparatus 
therefor.     Nov.  15. 

24.28S.  H.  Dachelet.  Mechanical  hot  process  of  galvan- 
ising iron  plates  of  any  thickness.     Nov.  17. 

24,289.  V.  Beaurang.  Improvements  in  the  manufacture 
of  zinc,  and  apparatus  therefor.     Nov.  1 7. 

24,492.  J.  G.  Iushaw.  Improvements  in  the  conversion 
of  puddled  iron,  steel,  or  other  metal  into  hollow  blooms 
for  the  manufacture  of  seamless  tubes  and  other  purposes . 
Nov.  21. 

24,509.  H.  Laugen.  Improvements  iu  annealing  pots. 
Complete  Specification.     Nov.  21. 

24,749.  W.  Ivanoff.  Improvements  in  the  manufacture 
of  iron  and  steel  directly  from  ores  and  in  apparatus  therefor. 
Nov.  23. 

24,878.  A.  G.  Brookes. — From  L.  Mach,  Germany. 
A  new  aud  improved  alloy  of  aluminium  and  magnesium. 
Nov.  25. 

25,015.  L.  Moris.  New  or  improved  process  for  treating 
the  residue  resulting  from  the  extraction  of  platinum  from 
platiuum  ore.     Nov.  26. 

25,097.  W.  L.  Wise.— From  J.  Burns,  United  States. 
Improvements  in  the  manufacture  of  alloys  of  topper  and 
iron  or  steel.     Nov.  28. 
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Krnka.     Projectile  cousistiug  of 

Specification.    Nov.  29. 

liurrui  and  B.  W.  Winder.     Improvements 

ding  I'urii ,  tea.     Nov.  30. 
Tim,  in,  and  l\  W.  Ha  b  >rd.     improvements 
in  ili,-  n  leores.     Dec  2. 

;     i      I      i      Bi  1' --    ol  treatment  of  lead, 

tin,  copper,  and  other  mi  taut  or  metallic  alloys  with  a  view 
pare  oxide*  in  :i  pulverulent  state.     Dec.  -• 
I,    u.    I'.  Thompson.— From    I'-    Argall,    I 
[mprovementi    in    apparatus    for    cooling    ores. 

u      \     p.    Werner,      Improvements   in    and 
the  in-:  duration  of  snrfaci  -.     Dec.  3. 
\   J.  Bonlt.— From  G.  H.  Olamer,  United  States 
rig  for  metal  surfaces,  ami  method  of  making  the 
I 
..      Process   of  extracting  metalsfrom 
their  on  -      Dec.  7. 

rs  O.   Dillberg.     Improvementg in  the  extraction  of 
metals.     I1 

I,  I  W.  Martin, i  and E.  Stubbs.  Improvements  in 
or  relating  to  the  treatment  of  ores  and  the  precipitation  of 
preci  from  their  ■  iti  ins.     Dec.  8. 

:.  A.  Livoix.     Improved   amalgan  paratus 

for  extraction  of  precious  metals  from  minerals.     Hoc.  8. 

i    I ■".  .1     B  rjni  rm.     An   im  tbod  of  and 

spp  , r.it us  lor  obtaining  high  temperatures  lor  fusing  refrac- 
tory metals,  for  producing  carbides,  and  for  lik,-  purpose.'. 
Oomp  l ''  c.  10. 

rick.     Improvements  in  the  manufaclure  of 
Dec.  I -' 
i.  W.  8.  Bock.    Improvements  in  the  production  of 
oxide  '•:   Iroi       Dec.  13. 

I.   i      \  an    ■:  Soldering    or    brazing 

alominium.     Dec.  18. 

bws  and  J.  W,  Worsey.     Improvements 
in  metallurgical  processes  ami  in  apparatus  to  be  used  in 
similar  proci  ises.     I  lee.  1 5. 

1     I     .1.  (lark.     A   new   01    improved   crucible   for 
l  ,,r  iiko  metals  under  pressure,  especially  npplic- 
••'  the  formation  of  secondary  electric  hatter)  grid-  or 
Dec,  16. 

II    D.Martini.     Improvements  in  and  in  meai 
reducing  ores  b)  ozone.     Dec,  15. 
28,717.  V.  Chnist.     Improved   process   of   soldering   or 
l lee.  I 7. 

COMTI  IPIOATtOHS    ACCEPTED. 

1897. 

1    i;    V.Hadfield.    Manufacture  of  steel.     Nov.  30. 
■    i:   A   II  ii Hi,  1,1.     Manufacture  of  steel,     Nov.  30. 
J.  I     II  chardson.     Solvents  i,,r  metals  and  the 
treatment  of  gold  and  other  ores.     Dec.  14. 

W   I     in      Mining  of  placer  deposits,  or  similar 
deposits  of  i  sedimet  .  and  extraction  of  the  gold 

Dec.  21, 
— '. • . T  u  l .  .1   i '.  MoDtgon  |  plicable  foi 

the  •  etallie  solutions.     Dec.  I  I. 

Mutton.  The  separation  of  tungstic  acid  from 
wolfram  and  other  minerals  containing  tin  and  other  metals. 
Deo  21. 

I BB8. 

i   obtaining  metallic  nickel 
Iroiu  nil  kel  carbonyl,  ami  apparatus  therefor,     Dec   '■ 

J.  M.  GledhiU.     Apparatus  employed  for  melting 
Dec.  II. 
hi.  Aluminium  nickel  bronze.  Di 
taker.     Reduction  of  metals  from  thoir  salts, 
n  for      N,o   .'io. 

Brand    Mould  for  casting  slag  blocks,   N 


20,328.  G.  Bennett.     Steel  ingot  moulds.     Nov.  30. 

22,265.  E.  Raynaud.  Means  (,,r  facilitating  extraction 
of  alumina  from  aluminous  ores.     Dec.  7. 

22,871.  A.  M.  Nicholas.  Rotating  filtering  apparatus, 
principally  applicable  for  the  separation  of  gold-  ami  silver- 
bearing  solution-  from  tailings,  slimes,  an  I  the  like.     Dee.  21. 

28,227.  .1.  E.  Sutphen.     Amalgamator.     Dec.  21. 

XI.— ELECTKO-CIIEXHSTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

24.oii:,.  A.  J.  Boult.— From  Sedneff  and  Bratasched, 
Germany.  Improvements  in  electrical  storage  batteries. 
Nov.  14. 

24.101.  K.  Wilson  and  J.  M.  Cater.  Improvements  in 
apparatus  connected  with  the  charge  and  discharge  of 
storage  •'   lis.      Nov.  15. 

24.171.  II.  Seliloss.  Improvements  in  voltaic  cells 
havmg  drj  plate-  which  may  be  regenerated.  Complete 
Specification.     Nov.  16. 

24,210.  II.  II.  Lake.— From  v.  d.  Poppenbersr's  Ele- 
im,l  Akkumulaioreii.  Wilde  an  1  Co.,  Germany. 
Improvements  in  Ihi  manufacture  of  electrodes  for  secondary 
batteries.     Nov.  is. 

2 1, .107.  J.  C.  Fell.—From   W.  Strzoda,  Germany.    A 

process  for  the  electrolytic  extraction  of  zinc  and  other 
metals  from  ores  or  waste  containing  them.  Complete 
Specification.     Nov.  17. 

24,308.  II.  J.  Haddan.— From  Columbus  ElectrizirBts- 
Ischaft,  Germany.  Improvements  in  electric  bat- 
teries.    Nov.  17. 

24,357.  A.  T.  Ellis.  Improvements  in  or  connected  with 
electric  batteries.     Nov.  is. 

24,438.  C  M.  Stead.  Improvements  in  or  in  connection 
with  the  construction  of  dry  vi  Itaic  cells,  accumulators,  and 
secondary  batteries.    Complete  Specification.     Nov.  19. 

24,530.  ( '.  I  J.  Uppermann.  Improvements  in  and 
relating  to  electrical  accumulator-.      Nov.  21. 

24,570,  W,  s.  Bawson.  Improvements  connected  with 
electric  batteries.     Nov.  22. 

24,605.  W.  II.  Hanson.  Improvements  in  secondary 
battery  plates,  grids,  and  the  like.     Nov.  22. 

24,641.  N.  H.  Edgerton  and  A.  H.  Masters.  Improve- 
iii>-  inlarv    batteries.     Complete    Specification. 

Nov.  22. 

24,757.  M.  Wuillot.  Improved  manufacture  of  lead 
plates  for  secondary  batteries.     Nov.  23. 

24,905.   K.  Bayer,     Preparation  of  hydi  aid  and 

other  cyanogen  compounds  from  rhodanic  aciil  ami  ii-  -alts 
by  means  of  electrolysis.     Nov.  25, 

25,888.   W.  Elworthy.     See  Class  VI. 

25,410.  C  V.  Sahlstrom.  Improvements  in  batteries  or 
apparatus  for  producing  ozone.     Dee.  I. 

2.',. 7:: I.  W,  Schlothauer  and  A.  E,  Preece.  Improve- 
ment i       larj  batteries.     Dec.  fi. 

W,  i,  ll.% -. — l-'rom  S.  Silberberg,  United 
States.  Improvements  in  and  relating  to  galvanic  batteries. 
(  ,,nr  ation.     Dec.  9. 

26,116.  W.  (i  Hcys. — From  S.  Silherherg,  United 
States  Improvements  in  and  relating  to  galvanic  batteries. 
t  Complete  Specification.     1  tec.  10. 

26,325.   E.  S.  D'Odiardi.     Improvements  of  elect] 
deep  pi  uetration.     Dec.  13. 

1  S.  D'Odiardi.  Improvements  in  electro- 
inhalers  and  unscenl  ozone  producers.     Dec  13. 

26,328.  I  S.  D'Odiardi.  Improvements  in  electro 
vaporisers  and  ■  Dec  13. 

Brault     Improvements  in  the  manufacture 
and  production  of  plates  oi  oi  secondary  batteries 

or  electrical  accumulators      Her.  13. 

I,  .1,    Wetter.— From    XI.    Haas,    United    states. 
Improvements  in  galvanic  elements  or  batteries,     t  'omplete 
ideation       Dec.  13. 
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26,380.  E.  Giglio.  Improvements  in  electric  batteries. 
Dec.  13. 

26,476.  C,  E.  Burroughs.  Improvements  in  batteries. 
Complete  Specification.     Dec.  14. 

26,61-1.  .T.  A.  Mays.  Process  and  apparatus  fur  treating 
ores  by  electrolysis.     Dec.  16. 

20,695.  W.  Puttkamer.  Improvements  in  electric  accu- 
mulators of  secondary  batteries.     Dee.  17. 

26,703.  H.  T.  Harrison.  Improvements  in  primary 
batteries.     Dec.  17. 

Complete  Specifications  Accepted. 
1897. 

27,508.  O.  March.  Extraction  of  gold  by  electrolysis. 
Nov.  30. 

29,011.  J.  Bastick  and  W.  A.  Thornton.  Electric  fur. 
naces  for  the  production  of  calcium  carbide  anil  other 
substances.     Nov.  30. 

1S98. 

1628.  W.  A.  Crowdus.     Secondary  batteries.     Dee.  7. 
1735.  A.    G.    Adamson,    T.   \V.    Allan,    and    Allan    and 
Adamson,  Ltd.    Electrical  accumulators  or  storage  batteries. 
Nov.  23. 

2684.  F.  Fisher,  B.  .1.  Round,  11.  J.  Hound,  and  A.  Hound. 
Apparatus  for  the  electro-deposition  of  metals.      Nov.  30. 

3749.  J.  G.  A.  Khodin.  Method  of  oxidation  and  bleach- 
ing by  means  of  electrolysis.     Dec.  7. 

4514.  V.  I.  Feeny. — From  H.  Becker,  France.  Cathodes. 
Dec.  21. 

20,956.  L.  Pirwitz  and  W.  Behr.  Non  -  conducting 
material  or  composition,  and  process  for  the  production  of 
the  same.     Dec.  14. 

22,171.  J.  H.  Graeber  and  II.  Tobler.  Insulating  devices 
for  the  electrodes  of  accumulators.     Nov.  30. 

22,461.  J.  Y.  Johnson. — From  H.  .1.  Dercum,  United 
States.     Primary  batteries.     Dec.  7. 

23,243.  P.  Ribbe.     Electric  accumulators.     Dec.  21. 

23,716.  B.  Haddan.— From  G.  J.  .Miller,  United  States. 
Secondary  or  storage  batteries.      Dec.  21. 

XII.— FATS,  OILS,  and  SOAP. 
Applications. 

24,200.  H.  Chctham.  Improvements  in  or  relating  to 
refining  tallow  and  other  fats,  oils,  or  greases.      Nov.  16. 

24,375.  C.  Dreher.  Improvements  in  the  manufacture 
or  production  of  resin  soap.      Nov.  18. 

24,402.    W.    P.    Thompson. — From    A.    Kurtschmaroff,    I 
Austria-Hungary.       Improved    composition    for    cleansing 
purposes.     Nov.  IS. 

24,456.  1).  H.  McClelland  and  S  J.  Butterfield.  Im- 
provements in  oil  purifiers.  Complete  Specification.  Nov.  19. 

21,740.  G.Mitchell.  Process  and  apparatus  for  extract- 
ing oil  from  seeds,  nuts,  beans,  and  the  like.     Nov.  28. 

24,791.  W.  Evans.  Improvements  in  the  method  of  and 
means  for  purifying  and  filtering  dirty  and  waste  oils. 
Nov.  24. 

25,034.  S.  V.  Dardier.    A  new  or  improved  soap.    Nov.  28. 

25,287.  W.  P.  Thompson. — From  .1.  Fitzgerald,  jun..  and 
J.  C.  Mahon,  Canada.  Improved  cleansing  compound  lor 
textiles  and  other  delicate  articles.  Complete  Specification. 
Nov.  30. 

25,624.  J.  Foster.  An  improved  cleansing  composition. 
Dee.  5. 

26.539.  C.  de  la  Roche.  Improvements  in  the  treatment 
of  oils  and  essential  oils,  and  particularly  of  drying  oils. 
Dec.  15. 

Complete  Specifications  Accepted. 
1897. 

29,612.  J.  Hopkiuson,  T.  Cowling,  and  F.  Illiugwortl). 
Treatment  of  wool  grease  and  of  other  like  substances,  and 
of  derivatives  therefrom.     Nov.  23. 


1898. 

2836.  H.  Yoang.    Saponaceous  and  bleaching  compounds. 
Dee.  1  I. 


Cleansing  compositions  containing 


and 


17,510.   II.  L.  Haa 
ammonia.     Dec.  21. 
_  20,058.  II.  llampel  and  V.  Zutupis.     Method  of  prepara- 
tion of  a  rosin  soap  for  paper-sizing  containing  an  admissible 
quantity  of  free  rosin.     Nov.  30. 

21,369.  R.  Adam.  Soap  compound  which  can  also  be 
used  as  a  combustible  deodoriser,  and  process  for  the  manu- 
facture of  the  same.     Dec.  7. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

24,211.  The  East  Ferry  Road  Engineering  Works  Com 
pany,  Ltd.,  F.  S.  Tuckett,  L  Lancaster,  and  W.  \V.  am. 
R.  Johnson  and  Sons,  Ltd.,  and  E.  M.  Johnson.  Improved 
metho  1  of  and  means  for  drying  white  lead.     Nov.  16. 

24,396.  H  Hobhs.  An  improved  whitening,  stiffening, 
and  glazing  composition  for  laundry  use.     Nov.  18. 

24,848.  M.  Zingler.  An  improved  method  of  treating 
decayed  or  other  rubber.    Complete  Specification.    Nov.  24°. 

24,932.  A.  >'ev:n  and  T.  Bulfield.  Improvements  in 
compositions  for  distempering  or  painting.     Nov.  25. 

25,256.  E.  J.  C.  Christie  and  R.  Anderson.  Improve- 
ments in  treating  the  milk,  juice,  or  sap  of  trees,  shrubs, 
or  plants,  yielding  gutta,  balata,  rubber,  or  other  rubber- 
like substances.     Nov.  30. 

25,275.  A.  J.  Boult. — From  P.  Cane,  France.  Improved 
fireproof  paint  or  composition.     Nov.  30. 

25,286.  C.  J.  Grist.  Improvements  in  the  manufacture 
of  composition  having  as  a  basis  oxidised  oil,  or  oxidised  oil 
and  a  fibrour,  material.     Nov.  30. 

25,315.  A.Roberts.  Improvements  in  the  manufacture 
of  cidoured  marking-ink  pencils.  Complete  Specification. 
Nov.  30. 

25.7 7 2.  E.  O.  Taflin.  Improved  drying  and  painting 
compound.     Dec.  6. 

26,123.  R.  Bayer.  Improved  process  for  producing  pure 
lead  oxide.     Dec.  10. 

26,157.  J.  de  la  Fresnaye.  Improved  process  and 
apparatus  for  the  extraction  of  substances  contained  in 
vegetable  and  other  bodies,  especially  applicable  to  the 
extraction  of  rubber  and  the  recovery  of  the  solvents 
employed.     Dec.  10. 

26.434.  H.  C.  Webster  and  T.  French.  Improvements 
in  apparatus  for  use  in  drying  white  lead.     Dec.  14. 

26,617.  The  Marquis  Henri  Bertrand  de  Laqueuille.  An 
improved  process  for  the  regeneration  and  purification  of 
india-rubber,  and  the  application  of  this  process  to  ebonite, 
gutta-percha,  gums,  resins,  balms,  oils,  essences,  and  the 
like  Filed  Dec.  16.  Date  applied  for  June  16,  1898, 
being  date  of  application  in  1' ranee. 

Complete  Specifications  Accepted. 
1897. 
^d.soT.    J.    S.    Macarthur.      Anti-fouling    composition. 

Nov.  ■.':;. 

1898. 

664.  V,.  Toussaint.  Waterproof  coating  for  walls  and 
the  like.      Dee.  21. 

3909.  R.  H.  Biffen  and  E.  W.  Howard.  Treatment  of 
india-rubber,  gutta-percha,  and  other  gums.     Dec.  21. 

8106.  H.  H.  Lake. — From  C  Curtis,  United  States, 
Manufacture  of  a  substitute  for  leather,  rubber,  and  other 
flexible  materials.     Nov.  23. 

15,140.  H.  J.  Haddan. — From  G.  Zonca  and  Co.,  Ger- 
man v.  Proceeding  for  producing  a  varnish  and  colour 
mordant.      Nov.  23. 
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I.  C.  I)  Abel— From  H. C.  Meyer,  jon.,  Germany. 

r  the  treatment  of  resinous  cane  for  the  removal 
of  the  resin  therefrom.     Dee.  14. 

-    I).  P.  Lucas.     Composition  for  coating  or  paint- 
md  the  like.     D< 

XIV,— TANNING,  LEATHER,  GLUK,  and  SIZE. 

Arri.n  ation-. 

84,844.  I".  A.  Cliff.  Aii  improved  composition  to  be 
osed  for  dressing  leather.  Complete  Specification.    Nov.  18. 

24,505.  J.  Muir.  Improvements  in  tlie  treatment  of 
pip  -kins  or  mlier  ••kin-  or  bidet  whereby  th.  \  are  rendered 

more  econ ical,  more  durable,  and  more  serviceable  for 

Handing  tensile  strain,  attrition,  wear,  or  for  general  use. 
Nov.  SI. 

24,844.  .1    V.  Koch.    Improvements  in  tanning.   Nov.  24. 

84,908.  T.  II.  L.  Bake.  Improvements  in  tanning -kins 
and  bides  and  in  apparatus  therefor.     Nov.  25. 

2.'.,nl7.  C.  I).  Abel. — From  The  Actiengcscllschaft  fur 
Auilinfabrikation,  Germany.     See  Class  VI. 

85,188.  A.  K.  Vidal.  Improvements  in  tanning  iind  in 
apparatua  therefor.     Nov.  29. 

86,390.  11.  Holmes.  Improvements  in  the  art  of  prepar- 
ing hides  or  skins  for  tanning  and  in  liquid  compositions  of 
matter  for  treating  sueh  hides  anil  skins.  Complete 
Specification.     Dee.  18. 

2G.470.  J.  Mulchings.  Improvements  in  machinery  or 
apparatus  for  treating  hides,  kips,  or  skins  for  the  manu- 
facture of  leather.     Dec.  14. 

86,576.  8.  I..  Johnson,  K.  Johnson,  J.  Brookshauk,  and 
A,  H.  Gibbings.  Improvements  in  the  means  or  method  of 
and  apparatus  for  removing  wool  and  other  hair  from  skins. 
Dec.  16. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

1898. 

.'ic.TH.  A.  MacFarlane  and  11.  W,  Btanbury.  Process  of 
treating  gelatin,  and  the  production  therefrom  of  imitations 
of  various  substances.    Dec.  14. 

B959,  J.  Vonng.  Apparatus  for  tanning,  dressing,  or 
otherwise  treating  hides  or  -kins  and  leather.     Dec.  81. 

8lor,.  II.  II.  Lake.    See  Class  XIII. 

81,668,  J.  L.  Planckaert  and  F.  Vuylsteke.  Process  for 
tanning  rabbit  and  other  skins.     Dec.  7. 

81,808.  11  Wade.— From  F.  A.  T.  Moor,  Dnited  States. 
Manufacture  of  Lather.    Nov.  23. 

89,448.  .1.  Sprachooinski  and  C.  Stoldt.  I  in  permeable 
I,  ..ih.  ,       Nov.  80. 

28,995.  A.  0.  Eevenbye.  A  dressing  composition  for 
leather.    Dec  81. 

XV.— AGBICULTUEE  AND  MANURES. 

a i  i'i.ic\TioNs. 

84,881.  P.  M  Moonej  and  A.  Diekson.  Improved  form 
of  fertiliser.     Nov.  18. 

25,475.  A.  Frank  and   N     Caro. 
maniifiietiiri'  of  nitrogen  coinp.    inds. 


Improvements    in   the 
Dec.  2. 


Complete  Specifications   Accepted. 
1897. 

27,534.  W.  P.  Thompson— From  I..  Bussy,  H.  Philippe, 
and  P.  Hussy,  France.  Impermeable  water-resisting  pa-te- 
gum  or  coating.     Nov.  2.1. 

28,589.  J.  J.  Bignette.  Process  for  the  purification  of 
saccharine  juices,  and  apparatus  therefor.     Dee.  14. 


1181.     J.     Y.     Johnson. - 
Manufacture  of  sugar.     Dec. 


Complete  Specifications  Acceited. 
1898. 
148S.  <;    O.  J.  Schuiei      Production   ol    double  super- 
phosphates.    Dei 

1541.  0.  Imiav.  Prom  Bauei  and  Co.,  Germany. 
Albumen  preparation*  soluble  in  water  made  from  glycerino- 
phosphates  and  albuminoids,     Dec  7. 

XVI    -SUGARS,  STAKCHKS,   GUMS,   F.tc. 
Applications. 

25,642.  0.  Imriiy.  —  From  Bauson's  Sugar  Process, Ltd., 
prance.  Improvements  in  purifying  and  decolourising 
i  me  liquors.     1  '* 

86,41  and   s.  <;.   i.uek.     Improvements  in 

purifying  and  decolorising  saccharine  liquors.     Dec.  14. 


1898. 

—  From 


A.     Yerley,    France. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

24,253.  W.  Cutler.  Improvements  in  the  construction 
of  union  ea-k-  used  in  brewing  operations.     Nov.  17. 

24,741.  J.  T.  Bennett.  Improved  process  and  apparatus 
for  removing  impurities  from  alcoholic  and  other  liquids. 
Complete  Specification.    Nov.  23. 

24,751.  J.  Heron.  Improvements  in  fermentation  for 
the  production  of  alcohol  in  the  manufacture  of  beer,  wines, 
and  the  like.      Nov.  88. 

25, 101.  It.  Riickfortli  Improved  process  of  treating 
yeast  or  yeast  products.     Nov.  28. 

25, ISM.  A.  II.  Deakin  and  T.  F.  Garrett.  Improvements 
in  and  connected  with  the  manufacture  of  turtle  wine. 
Dee.  2. 

25,885.  II  Yuvlsteke.  Improvements  in  or  connected 
with  apparatus  for  carbonnting  beers.     Dec.  2. 

85,974.  J.  Imray.  —  From  I.a  Societe  Anonyme  des 
Matiiies  (olorantes  et  Produits  Chimiques  de  St.  Denis 
and  1).  A.  Rosen  stichl,  France.  Improvements  in  the 
manufacture  of  eider  for  retarding  the  fermentation  of  the 
apple  juiee.     Dec.  8. 

Complete  Specifications  Accepthd. 
1897. 

29,(189.  G.  r".  Zimmer.  Improvements  in  and  connected 
with  gelatinising  and  drying  apparatus  used  in  the  manu- 
facture of  tl  iked  maize,  mall,  and  similar  substances. 
Dec.  21. 

1898. 

162.   C.  C.  Doig.     Process  and  apparatus  for  evaporating 

the  lnirni  ale,  Bpenl  lees,  and  residual  products  of  distilleries, 

and  for  utilising  the  steam  thereby  engendered  for  motive 
power.     Dec.  7. 

27S2.  M.  J.  F.  Saladin.  Apparatus  for  germinating 
barley  and  other  cereals  for  use  in  breweries,  distilleries, 
and  the  like.      Dee.  81. 

28,898.  C.  Schwager.     Malting  apparatus.     Dec.  7. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. —  Foods. 

24,991.  II.  l'.ndler.  A  new  or  improved  method  of  pre- 
sen  m^  ■  ggs.      Nov.  17. 

24,408  M.  Marx.  Improvements  in  preserving  eggs. 
Complete  Specification.    Nov.  is. 

2  1.721.  P.  L.  Dithmer.  An  improved  process  for  the 
production  of  nutritive  preserved  cream  preparations. 
Nov.  88. 

85,401  A.  M  Clark. —  From  F.  Dippel,  Germany. 
Method  of  preserving  eggs,  trait,  and  eatables  in  general. 
Deo.  I. 

25,468.  J.  B.  B.  Wilson.  A  new  or  improved  method  of 
treating  fruit  for  preserving  purposes.     Dee.  2. 

25,779.  II.  Ballantyna  and  The  Boris  Bread  Flour  Com- 
pany, Ltd,     Improv.  in. m-  mi  Food  preparations.    Dec.  6. 
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25,973.  C.  Jung,  A.  Brecher,  and  A.  Kittel.  An  im- 
proved nanufacture  of  animal  food  from  skim  milk.  Com- 
plete Specification.     Dec.  8. 

26,342.  J.  Y.  Johnson.— From  W.  S.  Forbes,  United 
States.  Improvements  in  and  apparatus  for  heating  and 
distilling  water,  milk,  and  other  liquids,  for  sterilising  or 
other  purposes.     Complete  Specification.     Dec.  13. 

26,508.  II.  Ballantvne.  Improvements  in  food  prepara- 
tions.    Dec.  15. 


B. — Sanitation. 

24,503.  E.  Finch.  A  new  and  improved  system  for  puri- 
fication of  town  sewage.     Nov.  21. 

24,628.  E.  Lowi.  Improvements  in  process  and  apparatus 
for  drying  industrial  vegetable  wastes.  Complete  Specifi- 
cation.    Nov.  22. 

25,000.  W.  P.  Thompson.— From  C.  G.  Gsell,  Germany. 
An  improved  process  for  purifying  waste  water  or  sewage 
by  precipitation.     Nov.  26. 

25,209.  E.  Pdous,  G.  Ottermann,  and  E.  Nauheim. 
Improved  method  of  producing  gas  from  town  refuse  and 
eweepinjs,  and  apparatus  therefor.     Nov.  29. 

25,383,  C.  A.  Atkinson.  Improvements  in  or  relating  to 
the  treatment  or  purine  itiou  of  sewage  and  apparatus 
therefor.     Dec.  1. 

25,409.  C.  A.  Sahlstrom.  Improvements  in  the  process 
and  apparatus  for  the  purification  and  treatment  of  sewage. 
Dec.  1. 

25,660.  J.  F.  Johnstone.  Improvements  iu  apparatus 
for  treating  and  drying  fish  and  other  offal.     Dec.  5. 

25,686.  C.  J.  Lomax.  Au  improved  machine  for  the 
extraction  of  liquid  from  sewage  sludge  or  other  substances. 
Dee.  6. 

25,697.  A.  Millar.  Improvements  in  drying  and  puri- 
fying air.     Dec.  6. 

26,52.5.  W.  O.  E.  Meade-King.  An  improved  filter  for 
manufacturers'  trade  effluents,  sewage,  or  water.     Dec.  15. 

26,645.  W.  Laurence.  Improvements  in  treating,  puri- 
fying, sterilising,  softening,  and  clarifying  water  or  impure 
liquids  by  heating  and  cooliug,  and  apparatus  therefor. 
Dec.  1C. 

C — Disinfectants. 

25,139.  J.  M.  L.  Messerli  ne'e  Imbert.  A  new  or  improved 
process  for  producing  gases  and  vapours  for  fumigating 
purposes,  and  apparatus  therefor.  Complete  Specification. 
Nov.  29. 

Complete  Specifications  Accepted. 

A. — Foods. 

1897. 

26,754.  W-  G.  Day.  Methods  of  preserving  perishable 
substances.     Nov.  23. 

1898. 

2679.  J.  P.  van  Gelder  and  P.  van  Gelder.  Apparatus 
for  collecting  and  sorting  waste  products,  and  generally  for 
purifying  air  or  other  gases.     Dec.  7. 

20,992.  N.  S.  W.  K.  Buckhup.  Method  of  preserving 
milk  or  cream.     Dec.  14. 

23,631.  H.  C.  Plant.  Process  and  apparatus  for  remov- 
ing dirt  from  milk.     Dec.  21. 

D 

B. — Sanitation. 
1898. 

149.  F.  Eichen.  Apparatus  for  treating  and  purifying 
sewage  waste  and  similar  waters.     Nov.  30. 

19,486.  W.  P.  Thompson. — From  V.  D.  Anderson,  United 
States.  Driers  for  treating  distillery  slops,  brewers'  grains, 
slaughter  house  refuse,  and  other  masses  containing  a  large 
percentage  of  moisture,  together  with  solids,  which  are  of 
value  for  fertilising  or  other  purposes.     Dec.  14. 

22,000.  F.  W.  Wentworth-Shields.  Construction  of 
bacterial  tanks  and  filters  for  the  purification  of  sewage. 
Nov,  30, 


30,036.  A.  Guasco. 
purposes,  and  burner 
Dec.  14. 

21,369.  R.  Adam. 


—Disinfectants. 
1897. 

Chemical    product    for    antiseptic 
or  device   for   utilising   the  same. 


1898. 
See  Class  XII. 


Etc. 


XIX.— PAPER,  PASTEBOARD, 
Applications. 

24,013.  N.  Basset.  Method  of  treating  cellulose.  Com- 
plete Specification.     Nov.  15. 

24,600.  J.  Almond  and  S.  F.  Andrews.  Improved 
method  of  and  apparatus  for  mixing,  beating,  and  bleaching 
pulp  and  other  paper  makers'  materials.     Nov.  22. 

24,904.  W.  W.  Beaumont.  Improvements  in  apparatus 
for  straining  paper  pulp.    Complete  Specification.    Nov.  25. 

25,620.  P.  Piette.  Improved  manufacture  of  iridescent 
paper  or  material.     Complete  Specification.     Dec.  5. 

26,010.  J.  A.  Bodeu.  Improvements  in  the  manufacture 
of  artificial  ivory  and  analogous  substances.     Dec.  9. 

26,070.  J.  F.  Duke.  An  improved  mode  of  producing 
copies  of  written  or  printed  matter,  and  the  manufacture  of 
ink  and  paper  for  the  purpose.     Dec.  9. 

26,234.  W.  C.  Leechman.  Improvements  in  paper. 
Dec.  12. 

26.500.  A.  Masson.  Improvements  in  or  applicable  to 
the  manufacture  of  paper.     Dec.  15. 

26.501.  A.  Masson  and  R.  Scott.  Improvements  in 
paper  making  machinery.     Dec.  15. 

26,587.  J.  Westaway.  A  new  or  improved  process  and 
composition  of  matter  for  making  artificial  ivory,  bone,  and 
the  like.     Dec.  16. 

26.6J4.  J.  Rowley.  Improvements  iu  the  manufacture 
of  paper.     Dec.  17. 

Complete  Specifications  Accepted. 

1897. 

28,982.  F.  Langley,  J.  Whittingham,  and  J.  Harris. 
Process  of  and  apparatus  for  sizing  paper.     Dec.  14. 

1898. 

18,970.    A.   Wiedwald.     Construction  of   wooden  rollers 
to  be  used  iu  the  manufacture  of  paper.     Nov.  23. 
20,058.  H.  Hampel  and  V.  Zambis.     See  Class  XII. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

25,378.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  pharmaceutical  compounds.     Dec.  1. 

26,392.  A.  W.  Shirley.  Improvements  in  or  connected 
with  menthol  cones.     Complete  Specification.     Dec.  13. 

26,639.  E.  Kauder.  An  improved  process  for  producing 
methyl. morphine  (codeine)  and  ethyl-morphine.     Dec.  16. 

Complete  Specifications  Accepted. 
1897. 

24,891.  E.  C.  C  Stanford.  Process  for  separating  and 
obtaining  the  active  constituents  of  the  thyroid  gland  of 
the  sheep  and  ;ther  animals.     Dec.  7. 

26,303.  E.  J.  Boake.  Treatment  of  essences,  liquid 
drugs,  and  the  like  for  facilitating  their  transport.     Nov.  23. 

29,451.  E.  H.  Taylor.  Improved  system  and  apparatus 
in  connection  therewith,  for  the  emulsification  of  essential 
and  other  oils  and  water,  and  for  producing  extracts  or 
tinctures  from  other  substances  with  water  for  use  in  the 
manufacture  of  flavoured  mineral  waters,  and  for  other 
purposes.     Dec.  7. 


lJlt 
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ton.— From  The  Farbenfabriken  vorraals 
my.     Process  for  the  production  of 
I <cc.  2 1 . 

from  The  Farbenfabriken  vormals 
Germany,  t  Ihe  production  of 

albomoN  -      Dec.  21. 

80,447.  O.  W.  Johnson.  — From   I      I     Boohringer  and 

Sohne,  German;      Manufacture  and  production  ..f  Formic 

aldebjdc    compounds  of   uric    acid   irad   alkylnric    acids 

21. 

22,268,   B.   W    James,  -    From    Sociele    Frangaise    de 

D£<iiifvct;on,  Frni Product  for  ilic  sterilising  of  germs, 

ind  the  like.     Nov.  30. 

XXI.     PHOTOGB  WHY. 

Aim. i.  \i 

18,949,  ('.  A.  Burghardt.     [mprovoments  in  the  method 

of I  mean:  lor  producing  photographic  pictures.     Com- 

•  petrification.     <  let.  14. 

iland.     'Hi-  proc:ss  of  washing  ph  'to- 
graphic  prints,  films,  and  the  t i k t- .     Nov.  17. 
24,750.  0.  Hob  and   \.  Hesekicl.     Improvements  in  and 
lo  the  production  of  photographic  negatives.  Horn 

ation.     Nov.  23, 
I.  1     Mertens.     Improved    process    for    produoing 
colour, . i  photographs.     Dee,  S. 

,.  1 1.  lialiegh.     An  improved  method  of  conducting 
ofrtain  phtographii  as,  and   apparatus  applicable 

Ibi  n  for.     !>"'.  1 1. 

COMPLKTK  Specifications    Acckpted. 
1897. 

!0a.  .1   W,  Ili-rin.  tto.     Positives  for  coloured   photo- 
grapbs,     Noi .  80. 

8257.  ('.  Henry.      Smokeless    magnesium    powder    lor 
photography,   and    apparatus    for    employing    the    same 

.XXII.— EXPLOSIVES,  MATCHES,  Etc. 

A  i  ii  ioations. 

.1     Okcll.— From    II.    Pipits,    Austria-Hungary. 
•  -  in  tin-  treatmonl  of  wi  o  1  for  the  manufa  sture 
«ii    aitro-compound*,   solutions,   and   othei    derivatives    of 
cellul  Not    II. 

24,468    E.  A.  f!   Street      Improvements  in  or  relating  to 
exploaii  19      Date   applied   for    May    24, 

ap|   ieation  in  France. 
,\     i.     U  IL     Improvements    in   proc  ssos    ol 
making  gunpowder.     Nm .  21. 

Luck,    lin,  i  in  ozploeives.    Nov.  22 

\     Gam        Improved    manufacture    of 

material  for  matchi  -  and  othei  purposes.     Nov.  28 

■  '  Maik-      From  1  ■'.  \v.  Mead,  United  States. 

Improi ts  in  n  ing  matches.     Complete 

iv.  20. 

SV. 


istav,  Connl  von  GeJdern-Egmond,  Improve- 
ments in  the  manufacture  of  explosives.  Complete  Spcei- 
Gcation.     Dec.  8. 

25,838.  J.  I-:.  Evans- Jackson.— From  V.  Alvisi,  Italy. 
Improvt  in. -lit  in  explosives.  '  SompU  te  Specification.  Dec  7. 
.  I..  Gathmann.  Improvements  in  and  relating  to 
shells  t'nr  high  explosives.     Dec.  H. 

20,249.  II.  Maxim.  Process  and  apparatus  for  the 
manufacture  of  multi-perforated  rods  or  grains  of  explosive 
material-  known  as  smokeless  powders.      Dec.  12. 

26,332.  W.  P.  .loins  and  II.  M.  Bates.  A  new  or  im- 
proved  match.    Dec.  13. 

26,529.  1'.  A.  Halsey.  An  improved  smokeless  gun- 
powder.     Complete  Specification,     Dec  15. 

26,708.  D.  M.  Mefford,  An  improvement  in  explosive 
-lulls      Dec.  17. 

Complete  Specifications  Acobptkd. 

1897. 

18.612.  F.  M.  Hale.  .T.  Deas,  ami  J.  1).  lieavil.  lVr- 
cussion  ruses  for  explosive  projectiles  or  shells.     N-  v.  23, 

1898. 

2264.  A.  de  Stubenrauch.  Process  of  manufacturing 
smokeless  gunpowder.     Dec.  21. 

2  112.  V..  Gurovits  anil  M.  Hals.  Process  for  rendering 
more  effective  lead  oxide-hyposulphite  as  constituent  part 
for  priming  or  firing  compounds.     Dec.  7. 

2809.  J.  G.  Dixon.  Detonators  for  fog-signalling. 
Dec.  14 

20.989.  <;.  P.  Bioktord-Smith.  Composition  for  electri- 
cally tiring  detonators.     Dec.  1  I. 

20.990.  G.  P.  Bickford-Smith.  Detonators  for  firing 
explosives.     Nov.  30. 

21.111.  C.  A.  Allison.  —  From  P.  Hathaway.  United 
States.  Matches  anil  the  method  of  ami  apparatus  for 
producing  the  same. 

22,955.  S.  1..  Fog  ami  A.  (1.  ICirSchner.  Process  for  the 
manufacture  of  matches.     Dec.  14. 


PATENTS   UNCL-ASSIFIABLE. 
Airi.ii   LTIOKS. 

28,981.  J.  II.  W.  Stringfellow.  Improvements  iu  water- 
proof and  acid-proof  compounds.     N"v.  II. 

24,194.  Ii  Kii-enwald.  Improved  means  or  method  of 
treating  horn  to  render  it  like  mother-of-pearl  in  appearance 
without  destroying  its  suppleness.     Nov.  16. 

24,226.  L.  I.eiiton.  A  new  waterproof  and  air-proof 
material.     Nov.  17. 

24,378,   E,  W.  Engels,     Improvements   in   or  relating  to 

fire    and    acid-j >f    materials.     Complete    Specification. 

Nov.  18. 

26,256.  W.  F.  Browne.  Improved  method  and  means 
for  treating  peat,     Dec.  12. 

Couplets  Spkcikicatioh  bVocbbtsd, 

1897. 

1.  1     Reese     Extraction  from  liquids  of  matter* 
thi  rein  containi  d.     I  lee.  7. 
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